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The Cheapest Rampacks In The World

Available Now

ZX SPECTRUM
32K RAMPACK

Simply plugs into user port at rear
of computer and increases your

16K Computer instantly to 48K £39-95

@ Fully Compatible with all accessories.

@® No need to open computer and invalidate guarantee.

@® Why send your computer away and wait weeks for upgrade,
@ Fully cased, tested and guaranteed.

ZX81 16K RAMPACK ................. £19.75

ZX81 64K RAMPACK ................. £44.75

Now make your Spectrum talk!

The Cheetah ‘““Sweet Talker’’ just plugs into the back of the computer using the existing
power supply. Fully cased. Easy to program any word, sentence or phrase.
Simply incredible at £34.95
All Units: Fully Cased and Guaranteed. Secure No Wobble Design.

Fully Compatible with all accessories.

PRICES INCLUDE VAT and P&P. Delivery normally 14 days.
Export orders at no extra cost.

Send cheque/P.O. Payable to:—
Dept SP

CHEETAH

MARKETING LTD

359 THE STRAND

LONDON WC2R 0HS

Tel: 01-240 7939

Telex: 8954958

16K ZX 81 Rampacks and 32K ZX Spectrum
Rampacks now available at larger branches of
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NEWS

Stephen Adams reviews the latest peripher-
als produced by the professionals.
LETTERS

Your compliments and criticisms continue
to pour in. We print a selection.
UPDATE

We offer advice on previous projects.
SHOPPING LIST

A feature in which we show where parts
referred to in the projects can be bought.
CASSETTE CONTROL

Harold Neale shows how the cassette re-
corder can be controlled by the Spectrum.
PROWLER

David Buckley shows how to adapt a
model tank for computer control.
GRAPHICS

Having made the graphics generator from
our first issue, Tony Noel has provided
some software to help make use of it.
ADAPTOR

In a short article, David Buckley describes
how to make an adaptor which allows you
to use ZX-81 add-ons with the Spectrum.
BURGLAR ALARM

Our cover story is written by Corin Howitt.
He details how to use the Spectrum to help
to make your home more secure against
burglars.

REAL-TIME CLOCK

In his second article in this edition, Corin
Howitt builds a device which allows a
programmer to gain access to the time and
date from a Spectrum program.
CIRCUIT LAYOUT

John Mellor writes on the organisation of
the circuit layout.

EDGE CONNECTOR

Our page in which we show the connections
from both the Spectrum and the ZX-81.
ARTICLE OUTLINE

Anyone wishing to write articles for Sin-
clair Projects should read this to see how
they should be presented.

FROM THE EDITOR

ELCOME to the fifth issue of Sinclair Projects.
WDespite some early teething troubles, our regular

bi-monthly editions are proving increasingly
popular with owners of Sinclair machines who wish to do
more than play games. We are looking constantly at the
service we provide and this month we have made two
alterations which should help to make Sinclair Projects
even better reading.

The first is the inclusion of a Shopping List feature.
Many readers have written asking where particular com-
ponents can be bought and in this regular section we will
provide names and addresses of suppliers.

We have also decided to change the symbols we use in
the components diagrams from British to international
standard. We decided originally to use the British symbols
because we understood them to be used in most schools
and on examination papers. We have discovered since
from the many letters and telephone calls that that is not
the case. The readers queried also why we were continuing
to use symbols which were not understood outside Britain,
unlike the international symbols which are used every-
where else.

In this month’s issue we have again been able to include
six good projects which we think will be of interest to all
Sinclair owners.

Our main feature, which begins on the middle pages, is a
device which allows you to use a Spectrum to increase the
security of your home. As the author, Corin Howitt, says,
burglary is a crime which is increasing but the cost of
installing an effective alarm system is such that many
people do not think it worthwhile. By taking advantage of
the facilities of the Spectrum the cost can be reduced.

The other major feature is a little vehicle which can be
controlled by the ZX-81. Our consultant editor, David
Buckley, has christened it the Prowler but it has nothing to
do with our first project. The little device is an adapted
model tank which receives its instructions from the com-
puter.

Howitt has provided a second feature for adding to the
Spectrum. It is a real-time clock, long a part of large
mainframe computers but rarely found on micros.

Following the building of the graphics generator from
our first edition, Tony Noel has supplied toolkit software
to help write and store a new character set using the
generator. The programs are simple to follow but greatly
increase the graphics capabilities of the ZX-81.

Editor Nigel Clark Consultant editor Dave Buckley Production editor Harold Mayes MBE News writer Stephen Adams Design Elaine Bishop
Editorial director John Sterlicchi Advertisement manager John Ross Advertisement Executive Annette Burrows Editorial assistant Margaret
Hawkins Managing director Terry Cartwright Chairman Richard Hease.

Sinclair Projects is published bi-monthly by ECC Publications Ltd. It is in no way connected with Sinclair Research Lid.

Telephone, all departments: 01-359 7481. If you would like to contribute to any of the Sinclair User group of publications please send programs,
articles or ideas for hardware projects to Sinclair User and Projects, ECC Publications, 30-31 Islington Green, London N1 8BJ. We pay £50 per
1,000 words for each article used.
© Copyright 1983 Sinclair Projects. ISSN 0264/0449. Printed and typeset by Cradley Print PLC, Warley, W. Midlands. Distributed by
Spotlight Magazine Distribution Ltd, 1 Benwell Road, Holloway, London N7. 01-607 6411.
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Post today to Print 'n’ Plotter Products, 19 Borough
High Street, London SE1 95E or phone: 01-403 6644
(General) or 660 7231 (Credit Card Sales).

Name: ....
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.. £XSPECTRUM JOTTER @ E9.95 each
. ZX SPECTRUM KEYBOARD OVERLAYS

@ E2.95 per pack

... £X SPECTRUM CONSOLE @ E8.25 each
... ZXPRINTER PAPER @ E12.50 per five rolls
. ZX SPECTRUM DEMO CASSETTES @ 95p each

2281 JOTTER PADS @ E3.50 each

... 2XB1FILMS @ £2.25 each

2481 GRAPHICS PROGRAMMING GUIDE
@ E1.50 each

Remittance enclosed. Please bill my Access/Barclaycard/
Visa/Mastercard No:

All prices include VAT, P&P. Overseas arders please add 25%
for additional surface mail
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THAT EVERYONE CAN AFFORD!

FOr the cost of a 'games’ cassette you can have a truly professional
console for your SPECTRUM!

We've cut costs (not cut quality) by designing a self-assembly method
using relatively Inexpensive materials like strong corrugated board.

The result Is a console that's tough, light, highly finished and capable
of giving years of useful service,

Facilities include ergnnumlc keyboard angle, access to rear of
machine, choice of P.5.U, intéernal or external, and alternative of Printer
on-board or cassette storage area. Fully illustrated instructions are
Included. !

&
M

“WHERE CAN | GETTHEM?"

Yol can 588 and buy most of our products at.
W, H. Smilth IComputer Stores)

iselected branches)
Buffer MicroiStreatham01-769 28871
Microware(Leicester D533 20025)
Dennys Bookshops iLondon EC101-253 5421
FMWIChmiluwSefvlclslﬂlrweﬂunl:snzstﬂ'.'sﬁ??l
Teiford Electronics miputing (Shifnall 0952 460008)
Gaor ﬂhmﬁhﬁnﬁnﬂﬂm???]?ﬁm}
Microtech Systems iGLiingham Kent 0634 5713210
Horthampton Home Computer Centre 0604 23559}
Philip Cophey HIFI iDssett W, Yorks 0924 1725451
Dariin mn:u-mnu:erSHomuanlnutunn_'.zsﬂs?u?sa
lam: lre Micros (Mo pmbnancsosh 411435
rin East Computers (Peternead U??e THS00)
Pnuto Video (Hereford DA32 267997
Computers for All (Romdard 0708 1513&1‘
March mm:nwrlaummnamona 774341
Evesham Micro Centre (Worcs 0386 48655
Computer City (Widnes, CTIﬁIIIrEIZIM ll!ﬂ l!! L]
Landau Electronics (Sutton 01-643
nucmm:smmmsassmn
Software Machine iLondon SE3 01-305 0521)

Fgucational Suppdies through Grithn i
AuStrabran agenty: Certrum Syvtemm Tel |D|rrh|ll.|.1nh
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AMAZING FEATURES AT A VERY LOW COST FOR THE ZX81 AND SPECTRUM

Battery backed up Real Time Clock with month,

day, date, hours, minutes and seconds.

F-‘r:gram to control the Clock in on board BUILT IN PROGRAMME i

PROM MEMORY — saves your computers IN PROM MEMORY ?

memory.

Only ONE LINE in your BASIC PROGRAM is

needed to read or write the date and time.

Eight programmable OUTPUT channells (TTL

compatible)

Eight programmable INPUT channels (TTL

compatible)

EXTENSION for Rampack, Printer etc. included EIGHT
INPUTS

EXTENSION FOR
RAM PACK ETC.

POSSIBLE APPLICATIONS INCLUDE:

Home Control, Electronic Diary with Alarm,

Programmable Timer, Sophisticated Burglar

Alarm, Auto Stopwatch, Sound Effects, Time &

Date Displays, Light Chaser, Disco Control

Console, Auto Telephone Dialer, On/Off Switch EIGHT
Control, Temperature Control, Power Monitor OUTPUTS
ing, Automatic Testing, Robot Contral, Elec-

tronic Games, Reaction Timer, Effects for

Games, Train Controller, Audio Output,

Counter, Process Control, Scientific Applicat-

ions, Lab. Experiments, Time Recorder etc.

CLOCK
DATE AND TIME

oamieey é\@’\(

Notes on a few of the above applications are
included in the manual.

ADD ON MODULES which plug into the
Time Controller's INPUT and OUTPUT
connectors will be available shortly, and will
cover most of the above applications.

OTHER PRODUCTS

PRODUCTS FOR THE APPLE 11/11E COMPUTER* LOOK AT THESE PRICES
64K 80 COL CARD 11E ........... Unbeatable value £129.00

AMAZING VALUE TIME KIT .. <emeieee Clock Calendar with Electronic Diary Software £59.00
ZX81 TIME CONTROLLER only £34.50, PASCAL HOU‘I’INES . For the Time Kit £16.50
SPECTRUM TIME CONTROLLER only PARALAX CLOCK DISPLAYS For the Time Kit £16.50
£38.50. If you can buy a similar product at a 8 CHANNEL A/D CARD........... An inexpensive data aquisition system £88.00
lower price, we will match it. 8 CHANNEL INPUT OUTPUT CARD........... £59.00

*Also available from PETE & PAM COMPUTERS AND SBD SOFTWARE

ORDER FORM _
-_e e . . . . - . S S S . . .

. PLEASE SEND ME THE FDLLOW!NG >€
i

Info  Qty info Qty
[ [0 Time Controller ZX81 £34.50 [ 0 64K, 80 Col, Card £129.00
I Bl o=l Time Controller Spectrum  £38.50 3 C3 A/ Card £88.00

[ TimeKit £59.00 [ 3 Pascal for Time Kit £16.60

]
Bla"milﬂ Elﬂct[n"i[:sl (1 [J 8Channelinput outputcard £59.00 1 ] Paralax Clock Display £16.50

' Add £1.50 p & p, any size order. Do NOT add VAT. Send SAE for information.
UNITED KINGDOM

Westley House, | enclose cheque / P.O. / Credit Card for BLOCK CAPITALS PLEASE
Trinity Avenue )

Bush Hill Park l Total of E__________ sterling and understand | NAME

Enfield ENI IPH may return this product within seven days

Telephone: 01-366 3245 (24 hrs) l if | am not satisfied. ADDRESS

IRELAND

Meenane, l WSA

Watergrasshill, Co. Cork. Ireland COUNTRY

Telephone: 010-353-21-889209 (24 hrs) Acm, Barclay / Visa No.

Telex: 75444 CTT 1 —
- P . 5 W L O 5 T
Apple'is a Trademark of Apple Computer Inc. - et TEL

DEALER ENQUIRIES WELCOME — GENEROUS QUANTITY DISCOUNTS AVAILABLE
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LXMICROFAIR

Where else can you see somuch
for Sinclair Computers?




ONCE AGAIN AT ALLY PALLY
THE BIGGEST SHOW OF ITS KIND
ANYWHERE IN THE GALAXY!

What Computer Exhibition gives you
the opportunity of finding everything
(and we mean everything) for

ZX Computers?

Where can you find more than 150
exhibitors dedicated to Sinclair
enthusiasts?

Where on Earth can you discover new
and original products — hardware,
software, books peripherals,
programs, add-ons — many additions
launched at the show?

Where can you find plenty of space to
move, eat, drink, relax and,of course,
buy?

Where will you discover that special
‘show offer’ on the equipment you
have been promising yourself?

Where will you find an exhibition hall
with so much parking space — and in
parkland too?

And what other exhibition offers you

all this for only £1 entrance fee (50p for
kids under 14)?

There's only one answer:

THE 8th ZX MICROFAIR AT
ALEXANDRA PAVILION
SATURDAY 20th AUGUST 1983.
Make a note of it now. . . and come
along for a good day out!

The hig Show
fora quid
(0rless)!

GUTOUT ANDKEEP

FE’-E::'?;: Al il B M1 and North Cieculan), Plenty ol parking space avsilable!
Wassely of routes hom Cenlral London
| i Pt ‘ \
:. é@ll“‘{'p‘[l ]\. f% i
45 3"’ VA AT DL"
5-, \ : “;J’ % w-e :
A W N \%"f‘ﬁ
SN o et |

Lo - - ALEXANDRA PALACE
From nigs Croms o Moosgate) — about every 10 Frag thultls- service- by Exbibalion
many ra Pakace skation — free shuttle bus o
walk
any | quate from Kangs Cross Trave KINGS CROSS
wdon i SAP (phose 01-278 2477) aboul speceal
! ] il MOORGATE

BRITISH RAIL
iurhan.|  NLEXANDRA PALACE

"I"' -:- e BR HIGHBURY ISLINGTON
SUbulian EEvce
KINGS CROSS

i VICTORIA
WOOD GREEN
FINSBURY PARK
KINGS CROSS
@ OXFORD CIRCUS

i (0] I:I

- N N N B B B & B B B B B B B B 8B B B BN BN B |
%3 3 === o o 3 =
;o5 2REEifg|ciif)

]
1 ALEXANDRA PALACE.
I SATURDAY 20th AUGUST 1983

L-_---------J

SATURDAY 20th AUGUST 1983 AT ALEXANDRA PAVILION, ALEXANDRA PALACE, WOOD GREEN,
LONDON N22. FROM 10am TO 6pm. Advance tickets available from: Mike Johnston, (SU) 71 Park Lane,

Tottenham, London N17 OHG. Adults £1.00. Kids (under 14) 50p. Parties of 10 or more at 20% discount!
Please make cheques/P.0.s payable to ZX MICROFAIR and enclose S.A.E.

EXHIBITORS! Call Mike Johnston now on 01-801 9172 for details of space at this and future shows!




w Q U E S I w MAIL ORDER ADVERTISING
British Code of Advertising Practi
L‘_) L“J‘ Advertl:;n::ls in lhifpuhiicut:::r':*.srl:gire:at:::.:';lrnt to

= MICROSDFTWE the British Code of Advertising Practice. In ernr:t of mail order

advertisements where money is paid in advance, the code
requires advertisers to fulfil orders within 28 days, unless a
longer delivery period is stated. Where goods are returned un-
\ damaged within seven days, the purchaser’'s money must be
refunded. Please retain proof of postage/despatch, as this may
be needed.

the battle could be yours... Mail Order Protection Scheme
L) If v de ds | Mail Order advertisements in this
...but itmn t be eaSY! i mu“{:;.ill':tl; ,-::[11:::\- 'l’n,' E{F}T! in lr:]rluarrl'lr':? ll'llqdl:i?:ez'q:n.‘}iﬁ]]fl:I:“I;I[,'I_l,':::

will consider you for compensation il the Advertiser should

Tota"y Onglnal game plan. MdICtNE, become insolvent or bankrupt, provided:

: x { have eceived the goods | y oney
challeng!ng and offerlng a 'CDI"I"ID|EtE (1) I“r!;:l:'mgttif:raggt received the goods or had your money
Vjsual expen'ence th “'5 anjmated . (2] You write to the Publisher of Sinclair User summarizing the

. 3 : situation nol earlier than 28 days from the day you sent your
graph[cs and violent EKPIOSIVE effects. order and not later than two months from that day.

Please do not wait until the last moment to inform us. When vou

Compatible with ALL Ieadlngjoysticks. do write, we will tell you how to make your claim and what

available Now FROM evidence of payment is required.

We guarantee lo meet claims from readers in accordance with

YwR m SOF'IWARE RmnER the above procedure as soon as possible after the Advertiser has

an been declared bankrupt or insolvent {up to a limit of £4,250 per
ES 50 otdimt mm y annum for any one Advertiser so affected and up to £10,000 per
z SpECtI'UI'ﬂ. annum in respect of all :n..\:nJ\:*.nt a?.f’fvlt]ﬂis;f'rs. Claims :ll;w be
»aid for higher amounis, or when the above procedure has not
QUEST MICROSOFT WARE, 119 THE PROMENADE L{:cn complied with at the discretion of h'rnr_'!efir User, but we do
CHELTENHAM. GLOS.GL50 INW not guarantee to do so in view of the need lo set some limit to this
’ commitment and to learn quickly of readers’ difficulties).
ring mﬂ‘mﬁﬁﬁ] This guarantee covers only advance payment senl in direct
response to an advertisement in this magazine [not, for example,
QU Es I paymeni made in response lo catalogues eic, received as a resull
EEBN of answering such advertisements). Classified advertisements

...SIMPLY THE BEST are excluded.

A world of activity for you
and your Sinclair

P — :::\. Whether you have a ZX80, ZX81 or Spectrum — we can show you

j there’s far more to your Sinclair than you ever thought possible.
That's the active, lively world of Sinclair User — the first magazine
/ written specially for everyone who owns or uses a Sinclair
computer.

/" Every month, there is a whole range of games, business ideas and
bright new ways to learn. There is the Sinclair User Club, with
special exclusive member offers. There are technical facts,
development news and advice, plus hints from other users and
answers to queries — in fact everything you need to be an
interested, informed and ACTIVE Sinclair user.

There's just one problem — Sinclair User sells out fast! So make
sure you don't miss your copy: order it today from your

newsagent — or complete the subscription -~
form below and we will s [
send it to you direct, every month. i ';'.;)Scﬁbﬁ ke |
. 05
. _..—-;;ﬂ,-anﬁ‘ e :
P o ot -
A - gl ue 5 -
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Light work of input

THE SPECTRUM Light-
pen by dK'tronics is a kit
consisting of a tape, light
pen with a 3.5mm. plug on
the end and a black plastic
box. First you run the tape
into the Spectrum; the 48K
side unfortunately has the
16K version on it and vice
versa so if you get out of
memory, pull out the plug
and start again on the oppo-

site side of the tape. The
program loads a Basic in-
struction program which
then loads a machine code
program above RAMTOP.
All goes well to that point.
The instructions on the
screen then warn vyou to
plug the light pen via the
control box into the com-
puter. The power lead must
be diverted through the box

when you power-up the
computer but the light pen
must be disconnected while
LOADing or SAVEing. The
list of instructions is vast
and all letter-coded.

dK'tronics light pen costs
£21.20 and is available from
Unit 2, Shire Hill Industrial
Estate, Saffron Walden,
Essex CBl11 3AX. Tel:
0709-236350.

AUDIO COMPUTERS
supplies an anti-wobble de-
vice for RAM packs. It con-
sists of a plastic shape
which is fitted over the edge
connector. When the RAM
pack is inserted into the
back of the ZX-81, two
tongues are forced between
the edge connector and the
case. Two other plastic feet
slip underneath the RAM

Plastic cover to

reduce wobbl

pack. The cost of the anti-
wobble device is 50 pence
and at first it looks good
value but tried on the 16K
Sinclair and other RAM
packs it has been discovered
that using the keyboard vi-
gorously makes the RAM

Binary numbering aid

A VERY USEFUL slide
rule-type device is available
from ROIS Harder in Can-
ada. It is a binary number-
ing aid and consists of 16
paper slides in a long piece
of card. By pulling up and
down the slides one can set
various bits in a byte or
address and read them in
binary, octal, hex or deci-
mal. It is very useful for

working-out addresses, de-
coding ICs or just computer
workings in schools. The
cost of the Computer Num-
bering Aid is $6.95 which is
high but it falls to $3.50 for
quantities of 25 or more.
Contact ROIS Harder, 995
Shakespeare Avenue, Nvan,
B.C., VIK I1E7, Canada.
Tel: 604-980-4167 for more
details.

€

pack ‘wiggle’ its way out of
the expansion port and fall
off. That is disadvanta-
geous both to computer and
RAM pack.

On its own RAM packs it
also has two double-sided
sticky pads stuck above the
edge connector to hold the
RAM pack on to the ZX-
8l.

Tried with the ZX-81
without the anti-wobbler,
the problem was solved, so
be advised that a pack of
sticky fixers will work won-
ders; they cost about the
same as the device but they
fix 20 ZX-81s. Audio Com-
puters is at 87 Bourne-
mouth Park Road, South-
end-on-Sea, Essex, SS5 21J
Tel: 0702-613081.

Machine
code aid

ROM V is the latest in a
salvo of solid state software
as the Americans call it —
EPROMs — from Eprom
Services. It contains a disas-
sembler in a 2K EPROM
for the ZX-81. It requires
an EPROM board to fit it
into but any one will do so
long as it allows the
EPROM to reside between
8K and 10K.

On RAND USER 10000,
it displays a menu of the six
commands. All the com-
mands have a description of
its use and the letter to use
for that command. It can
disassemble from any ad-
dress, including that of its
own ROM, print-out or
COPY the disassembled
program — the printout
goes on past a full screen —
or jump back to the start of
disassembly.

Pressing any key brings
up a new screen full of dis-
assembled mnemonics with
their hex equivalent and ad-
dress on each line. All in-
formation is put in as hex
numbers; decimal is not ac-
cepted. Erasing in case of
an error is by the use of
RUBOUT as in Basic: the
cursor keys do not work.

It provides a very useful
facility in ROM which is a
good aid when faulting or
checking a program. It uses
no memory apart from the
screen and therefore can be
used on a 1K machine or a
16K version; being EPROM
it is also crash-proof.

A break or Q key can be
used to return to Basic at
any time. Eprom Services is
at 3 Wedgewood Drive,
Leeds LS8 1EF. Tel: 0532-
667183. The ROM V costs
£10.

SINCLAIR PROJECTS Awugust/September 1983




-l]
e

Filter cuts out peaks

THE PLUG-IN mains plug
with a difference contains
an interference filter as
well. The plug is in white
plastic and is about 44in.
high and 2in. wide. The
fuse in the plug is rated at
3.15 amps and is of the
small glass type usually
found in radios and TVs,
about lin. long. That
should not be replaced with
a fuse of a high rating as it
would damage the filter in-
side the plug.

The filter is made up of a
ferrite ring wound with two
coils, one in the live lead,
the other in the neutral.
Earth connection is pro-
vided but not usually used
on Sinclair and other com-
puter game power supplies.
The filter is encased in a
plastic block and has an ad-

ditional transient suppres-
SOr capacitor to prevent
high voltages reaching the
power pack.

The connection to the
computer is via a screw-
down terminal block at the
bottom of the plug and
should be easier to use than
a normal plug.

The plug will protect a
computer against high vol-
tages due to motors and
other equipment being
switched on near them. It
will also filter-out any radio
interference generated by
refrigerators and TVs com-
ing through the mains. It
should be ideal for those
experiencing  unexplained
white-outs due to mains in-
terference but not voltage
drops and can easily be
transferred to another com-

puter when you upgrade at
a later date.

The plug is available
from Power International
Ltd, 2A Isambard Brunel
Road, Portsmouth POl
2DU, Tel: 0705-756715, at
£15.50 inclusive. Also of-
fered is an advice service for
users still having problems.

Joystick

conversion

KEMPSTON Microelec-
tronics has produced a con-
version tape for six of the
most popular games which
allows you to convert the
game for use with its joys-
ticks. It has also included a
machine code version of
COPY in the latest release
of software for the printer
interface, called by a USR
command.

Tandy colour

plot interface

SOFTEST has produced an
interface to allow you to use
the Tandy four-colour
printer plotter. Although
the Tandy has RS232 and
Centronics inputs, an inter-
face box and software are
required to use the printer.
Softest provides them in a
package costing £35.

The printer can be used
to LIST programs from the
Spectrum using a machine
code routine and the three-
part program also allows
you to draw graphs and
print characters in a 40- or
80-column width. Plain
paper is used 4in. wide and
the four-colour ballpoints
in the unit are black, red,
blue and green. For more
details contact Softest, 10
Richmond Lane, Romsey,
Hampshire,

DONTMISSTHIS
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SOFTWARE
WRITERS

If you write programs for the Spectrum or ZX81, are you being

Having written a program which you think has potential, what
then? Send it to a software house and hope they are honest?
Market it yourself and risk thousands of pounds? Put it away in

We are a professional marketing company, interested only in
obtaining the highest rewards for software writers. We are not
connected with any hardware or software manufacturers and
deal with writers in total honesty. Most importantly, we can
secure deals for them, worldwide, which are way ahead of
anything they could negotiate thermsehes.

If you have written a program, for any Sinclair computer,
which you think could be commercial, send it to us on tape for
evaluation. We will advise you, free and without the slightest
obligation, on the commercial prospects for your program,

NEILGIBSONA:COMPANY

MNeil Gibson & Co.,
42, Abbeygate Street,
Bury 5t. Edmunds,

I Suffolk
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Circuit standards
are being upset

Mistakes arise because British symbols are more likely to be
ambiguous than the more popular U.S. symbols.

IN THE APRIL/MAY is-
sue you state on page 45
that the BS system should
be used in any design sub-
mitted. As the vast majority
of the ICs in use are of U.S.
origin and are catalogued
using U.S. symbols which
are, once learned, simple
and unambiguous in use,
one did not have to look far
to find typical examples of
errors.

Pages 24-25 — the blocks
marked 174L.S02. Refer-
ence to the maker's litera-
ture shows that they were
NOR gates without the one.

In U.S. symbols no such
error would be likely.

Page 30 — the 1 x7400.
Reference shows that it is a
NAND gate printed incor-
rectly.

Page 43 — 174LS14 is
shown as an inverter, not
gate. As it is a Schmitt, that
should have been made
clear. The U.S. symbolism
does that.

In addition to your insis-
tence on BS, you ask for
items to be described, not
referrred to as IC . . ., you
disregard your rules i.e.,
Tr, and TR: which are not
even mentioned in the text.
Also, in the PCB layout you
use IC3, IC2 and the like.
As they are not referred to
either in text or circuit dia-
gram one is at a loss to
know what is intended. The
PCB tracks and breaks are
not shown, so really this
diagram is useless.

B D Berman
Burton-on-Treni.

Feature
requests

FOR FUTURE issues two
projects would interest me
— one to utilise some or all
of the 8K space from 8§192-
16383. I have heard that it is
possible to use that area as
temporary storage for pro-
grams or for pseudo ROM.
The other, a project to uti-
lise some or all of the space
above 32767, either as pro-
gram storage area or, if
possible, as extension for

Basic programs.
James Anderson,
Edinburgh.

CAM is
unlikely

I SEE in the April/May is-
sue that you have a CAD
article. Can you do Com-
puter Integrated Manufac-
ture or CAM? By recent
trends, optical optronics
light switch gear, instead of
printed copper circuitry and
chips, has reached the mar-
ket as optical computers.
At Sussex University a
power station using time
particles in some way is be-
ing designed. Years ago Ta-
chyons were discovered.
Could they use those par-
ticles in control systems like
that of optical computer
systems and optical control
gear?
R Donergton
St Albans, Herts.

® SINCLAIR PROJECTS
is devoted to hardware and
software enhancements of
Sinclair computers and so
an article on CAM is un-
likely, at least with the
present Sinclair range of
computers.

Although optical devices
have been made and inter-
connected, optical comput-
ers will not be feasible, let
alone on the market, before
at least 1990. As ro your
Tachyons, they are as yet a
Sfrivolous, hypothetical, fas-
rer-than-light particle.

Room for
improvement

I AM WRITING to con-
gratulate you on Sinclair
Projects. Each issue so far
has contained worthwhile
projects. Regrettably there
are some criticisms to be
made and I hope you will
regard them as being con-
structive.

First, for the RS232 inter-
face for the Spectrum in the
April/May edition. R S
Components is quoted as a
supplier for parts. The com-
pany does not deal with in-
dividual members of the
public and not everybody
has access to it on a regular
business or school order.
Perhaps you could try to
attract advertising from
firms such as Maplin, Wat-
ford, Technomatic, Ambit
and so on; I feel that would
be more useful.

Like other correspon-
dents, I feel compelled to
comment on the standard
of technical drawing. La-
bels should be either inside
or outside component boxes
but not straddling wiring or
sides of boxes. Please try to
be consistent when referring
to ICs — not 74124 in one
diagram and 74L5124 in the
next; and not 12474L5,
please.

What is wrong with label-
ling something ‘IC5" and
having component
elsewhere? It certainly saves
clutter on the diagram.
When drawing Vero layouts
try to be accurate and label
the external connections to
the board; the RTTY inter-
face February/March left
far too much to the con-
structor’s knowledge of
TTL and his skill at guess-
work.

Please try to draw capaci-
tors, resistors and pots all
the same size. Seriously, the
clarity, or perhaps under-
standability of a circuit and
its accompanying descrip-
tion can often mean the dif-
ference between success and
failure when constructing a
project.

Finally, a plea to use
American standard logic
symbols. I know we should
buy British but the Ameri-
can equivalents are infinite-
ly more widespread.
Obviously I cannot speak
for other educational estab-
lishments but at Wolver-
hampton Polytechnic we
are taught American sym-
bols; they are explained in
all our recommended texts.
Why does Sinclair Projects
have to be different?

Tim Scrimshaw
Birmingham.,

® Thank you for your
comments. You will see that
Jrom this issue we have de-

tables |
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Continued from page 11

cided to use international
standard symbols which
should reduce errors in dia-
grams.

Joystick
sticking
1 ENJOYED reading issue
one of Sinclair Projects. 1
embarked on making the
joystick controller for my
Spectrum but 1 have been
having difficulty trying to
find a 28-way edge connec-
tor. Could you tell me
where | can obtain one and
how much it costs. Also
please could you send me
some more information on
where you solder the wires
into the back of the edge
connector, as it was not pre-
sented very clearly.
Simon Smith
Plymouth, Devon.
® Figure five shows the

back of the edge connector
with the places where con-
nections are to be made and
the photograph on page 16
shows the connector with
attached wires by the side of
the box. See the reply 1o B
Walrters in the June/July is-
sue for update to the joys-
tick project. The Shopping
Page gives suppliers of rthe
edge connector.

Search for
missing link

I WISH to build a Latch
Card as explained on pages
20 to 24 of your December/
January issue. | have been
able to order all the neces-
sary parts from Maplin
Electronics Supplies Ltd ex-
cept integrated circuit part
7415133, which is not listed
in its catalogue. Can you
inform me from where I can
obtain one?

Peter Litten (aged 13)
Pontefract,

W. Yorkshire.
® See the Shopping Page
Sor the 74L.8133 and see the
reply to Martin Hunt in the
June/July issue for updates

to the project.

Capacitor

area

I AM TRYING to build the
Eprom Blower featured in
issue two and I am having a
little difficulty. Finding the
drawings confusing I decid-
ed to re-design the boards
following the circuit dia-
gram. | noticed the 8uF ca-
pacitor and the two 5K6é
resistors were not men-
tioned on the parts list but
that the 0.1xF capacitor on
the board which holds the
main circuitry was. That
was because it is not drawn
in on the circuit diagram.

Could you please tell me
where it goes?

Another slight problem
was what do [ do with the
A4 address line from the
ZX-817 Al-3 and AS5-7 are
perfectly clear but A4 is not
mentioned. Do I leave that
alone or should 1 connect it
to somewhere?

While I am writing, may I
congratulate you on a really
useful magazine. [ have
found the articles and pro-
jects interesting and help-
ful.

Jon Slack
Skegness, Lincs.
@ The OuF capacitor is con-
nected between OV and 5V.
One end goes to pin 24 of
the EPROM socket and the
other to pin 7 of the
74L.500. Address line A4 is
not connected. See also
February/March pages 47
and 48 for updates to the
project.

If you’re a serious Sinclair user —
why don’t you stop playing games?

If you need a new challenge that does'nt involve saving the universe from

destruction, beating off green monsters or flying a spaceship — we can

bring you down to earth with stimulating, practical projects for the ZX81 and

Spectrum in Sinclair Projects magazine!

In recent issues we have shown how to use your Sinclair for controlling your

central heating . . . improving the graphics . . . build a printer interface . . .

and many more ideas that tax your ability and ingenuity.

Sinclair Projects is published every two months as a glossy, instruction-

packed magazine that gives you all the encouragement you need to

exercise your talent and take a serious look at what

your Sinclair can do for you.

Each issue can contain as many as FIVE step-by-step projects —

yet it's yours for JUST 95p. So if you want a break from
playing games, make sure you order YOUR Sinclair
Projects from your newsagent today — or fill in

the form below and we will send it direct e ..-:‘ "-II
to you, six times per year. - eV
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Project buyers’ guidé

HERE IS a list of suppliers for difficult-to-obtain items which have

been used in projects.

7415133 IC as used in the Latch Card project.

MS Components Ltd
Ambit International
Watford Electronics

PCB mounting 3.5mm. jack sockets as used in the Central Heating
Controller project.

MS Components Ltd

Edge connectors 23-way for ZX-81 and
28-way for Spectrum.

Innovonics

Extender cards for fitting to rear of edge connector to allow stacking
add-ons.
23-way for ZX"81 — ZXTONGUE
28-way for Spectrum — SPECTONGUE
Innovonics

Hinged PC supports for Project Prowler are available only from MS
Components in packs of 10 pairs. Innovonics can supply the two
pairs required for the project for 80 pence inclusive.

MMSEB174 real-time clock IC.

Cricklewood Electronics
Watford Electronics

16-way ribbon cable
16-pin DIL IDC headers

Fuselodge Ltd

MS Components Ltd, Zephyr House, Waring Street, West Norwood,
London SE27. Tel: 01-670 4466.
Ambit International, 200 North Service Road, Brentwood, Essex.
Tel: 0277-230808.
Watford Electronics, 33-34 Cardiff Road, Watford, Herts.
Tel: 0923-40588.
Innovonics, 147 Upland Road, East Dulwich, London SE22.
Cricklewood Electronics Ltd, 40 Cricklewood Broadway, London
NW2 3ET. Tel: 01-452 0161.
Fuselodge Ltd, 267 Acton Lane, Chiswick, London W4 5DD.

Tel: 01-994 6275.

E L ]
" Errors and mishaps

Updates, June/July issue. Machine
code, line 1050 at end should read
(Z3%(2)>9"") + 48).
Decoder 40151 should read 49151.

tor bottom row pins.

Decoding, page 32: The table in fig-
ure one should read:

should read: ALL GATES 14011.

Sinclair Projects, April/May 1983.
Central Heating, page 26, column

Graph plotier, page 16. Lines 1390 State of inputs for output Output  three:
and 1400 should read to go low 0y LD C,82; DELAY COUNT should
1390 PRINT AT 20,30-t:a:*PI"’ Ax A)" Az y read LD C,02;: DELAY COUNT.
1400 IF d=0 THEN PRINT AT o 0 0 0
20.3:0"". 0 0 1 I Page 27, column one, Table 1 should
0 1 0 3 have read:
Sound generator. Figure one: the top 0 []} I 3
IC4d should read IC4c; the resistor { 0 4
cg;nected to pin 23 should be labelled " ? é g Address RD cyele WR evcle
10K. Hex Dec
Table one R6 should read 35-bit 1 I ] 7 2000 8192 CH! ADC DAC |
period control. Page 26, line 5, Tableone: The line Pinout PD, 55485 ;%é :lgg Eﬁi igg g:g :
2 ; I 3
shou‘lid read the OUT 191,a com- is nott: tielevam. ;l_"he tab_lchbcmde table Sh s S ADC BAC
Figure five: The resistor by IC1 pin 005 8197 Read ADC DAC 2
1 should be labelled 1K. The numbers Waichdog, page 40, col. 3, line 14: 2006 8198 Read ADC DAC 2
on the left-hand side of the diagram ‘supplying’ should read ‘controlling’. 2007 8199 Read ADC DAC 2
should have been titled Edge connec- Figure three: The text in the centre
SINCLAIR PROJECTS August/September 1983 13
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Allowing the Spectrum to
control the cassette recorder

Almost all recorders have a means of stopping and starting the tape in addition to the normal
keys. Howard Neale shows how to build a motor control system.

OR THOSE with a Not the
FBBC computer—alias the Spec-

trum—who would like a fea-
ture which the BBC machine has,
here is a simple and inexpensive cas-
sette recorder controller.

Having built an eight-line in/eight-
line out interface featured originally
in Sinclair Projects, 1 became inter-
ested in the 74 series chips and decid-
ed to learn more about some of them.
At the same time [ had written two
educational programs which with a
16K Spectrum required the MERGE-
ing of extra data to make them usable
by several children over a period. So
the idea of the tape control emerged.

Nearly all cassette recorders have a
means of controlling the motor in

addition to the piano-key controls.
That is either a connection via a DIN
plug or a jack plug socket. On many
recorders there are three jack plug
sockets, usually marked MIC, EAR
and REM. It is the last of them which
is of interest as the REM socket,
when connected to a switch via a plug
and lead, will switch the motor on
and off provided the PLAY key is
depressed. In the interface that switch
is a sub-miniature 5V PCB relay.

Before progressing to the design of
the interface, [ would like to retrace
the working of some of the digital
electronics which will be the building
blocks of the device,

Digital electronics is comparatively
simple at a basic level. We need to

consider only if there is a pulse of
electricity, usually 5V and called logic
level 1, or, if there is no pulse, called
logic level OV. The most important
chip in a computer is its CPU, a very
complicated device, and although we
do not need to understand it fully we
must know a little about it.

The Z-80A chip in the Spectrum is
sending and receiving signals in
the form of those pulses of electricity.
Address signals run along 16 paths or
lines. They are numbered A0 to AlS.
Signals along those lines prepare the
memory locations to send or receive
data. They are also used to select
input/output devices. The data is in
portions of eight pulses travelling
along eight lines called DO to D7. The

Figure 1: Circuit diagram.
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data pulses represent information Figure 4: 74LS/75. 741804 —hex inverter; 74LS/75-four-

such as your Basic program converted
into binary or numbers between 0 and
255. The data lines are also used to
control the device selected by the ad-
dress lines for control work.

Some other lines emerge from the
Z-80A chip which are used to specify
jobs to be done, for example WR is
active and at logic level 0 when data is
written or sent out, IORQ is active
and at logic level 0 when input/out-
put work is to be done.

You will notice in the manual, page
159, that the OUT statement requires
an address and a value between 0 and
255, The address sends a logic level |
signal on the A lines which make up
that number in binary, i.e., 31 makes
lines A0 to A4 logic 1. The value
number does the same for the D lines.

Smaller digital devices such as the
74 series chips also do certain things
with those pulses. We need to look at
only three of the chips for this inter-
face. An inverter takes a logic | in
and changes it to a logic 0 and vice
versa. An AND gate has a number of
lines in and one line out. If, and only
if, all the in lines are at logic 1, the
output line will be at logic 1. A
NAND gate is an AND gate with an
inverted output so if all the inputs are

Figure 2: T4LS04.
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at logic 1, the output line will be at
logic 0.

A LATCH is a device which can be
turned on by a pulse into its EN-
ABLE pin and which will then take in
and hold a data pulse. In other
words, when enabled, the chip will
receive a data pulse at logic 1 and its
output will remain at logic 1 until the
next enable pulse and data pulse ar-
rive.

At the computer end I chose to use
as few lines as possible. The address
lines A0 to A4 must be used, as they
control other functions. For instance,
if A2 goes to logic 0, the Spectrum
thinks the printer is connected. In
addition, I decided to use A5. As the
work is only in the output mode, the
lines WR and TORQ have to be used.
Any data line can be used but I
decided to use D7, so any value equal
to or greater than 128 will turn on and
any less than that will turn off the
latch. In addition, connections are
required to 5V and OV for powering
the circuit.

Incidentally, only 22 edge connec-
tor positions are required so the ZX-
81 connectors can be used; they are
generally cheaper than Spectrum con-
nectors,

Only three chips are required. They
are 74LS30—eight-input NAND;

- about the 74LS/75 chip. I find it very

bit latch. Other hardware required
will be a BC-108 transistor or eguiv-
alent, one 1K, one 270ohm and one
S6o0hm resistor, one LED and one
diode, 1N 4001 or similar.

When the Basic command OUT
63,128 is used a number of things
happen. The address lines A0, Al,
A2, A3, A4 and A5 go to logic 1 (5V)
as shown by the binary form of the
number 63—00111111—the WR and
I0RQ lines go to logic 0—OV,

To switch the eight-input NAND,
all eight lines must be at the same
logic level. The WR and [IORQ lines |
are put into two sections of the hex
inverter, thus making the logic level
on those lines up to 1s.

All eight 1s into the NAND gate
will produce an output of logic 0
which needs to be inverted into a logic
1 to be fed into the ENABLE pin of
the 74LS/75 latch. So it is that the
latch is selected by the address line
number.

With the latch then enabled, the D7
line must become logic 1, which re-
quires the value of 128 as the second
argument in the command. A word

useful. It is only a four-bit latch and
yvou have eight data lines, so often

Figure 3: T4LS30.
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two chips are required but the 75 is
only about one-quarter the price of
an eight-bit latch like the *373 and has
other features. The lines are enabled
in pairs, so it is very controllable; also
for every input line there are two
| output lines with one line inverted.

If we trace each output line from
the latch, it will be noticed that the
inverted line is used to sink—take
in—current through a LED and series
270ohm resistor. The LED acts as an
indicator to show when the relay .is
on. The latch output holding logic
level 1—5V—is fed through a 1K
resistor to the base of a BC-108 tran-
sistor. That will ‘switch’ the transis-
tor on, allowing current to flow
through the relay into the collector of
the BC-108.

A 560hm resistor in series with the
relay coil will reduce the power drain
on the Spectrum but may be ignored
or varied to suit the relay. Do not
forget the diode across the relay coil
to prevent damage to the transistor
when the current is turned off.
Finally, the lead to the jack plug is
wired to the switching terminals of

the relay; take care to join it to the
terminals which are closed when the
relay is on.

Using the Basic command OUT
63,128 to turn on the relay and OUT
63,0 to turn it off you have a very
simple method of control. The order
of events for use should be to plug the
controller on to the edge connector;
power up the computer; check LED
to find the state of the latch—if the
LED is glowing, enter the direct com-
mand OUT 63,0; plug the controller
jack plug into the REM socket, con-
nect the cassette recorder to computer
leads, and press in the play key—the
tape will not run; when ready to load
your program, use the direct com-
mand out 63,128 : LOAD " *

For software you have written
yourself, SAVE the program with a.
LINE number to make the program
self-RUNning. The first line of your
program can then be 10 OUT 63,0. If
further cassette work is needed, enter
a line such as OUT 63,128 : MERGE
" * followed by xxxx +1 OUT 63,0 :
RUN 20 (or GOTO 20).

Another useful feature is to com-

bine the use of the controller with the
ability of the Spectrum to load
another screenful of picture—for
this, xxxx OUT 63,128 : LOAD " "
SCREEN followed by xxxx +1 OUT
63,0 : GOTO xx.

Remember always to put the OUT
command first; if you do not do so
the computer will wait for the pro-
gram to load before moving on to the
next command, but the program can-
not load as the recorder is not turned
on.

The controller can be built into a
box which could also contain a switch
to cut out the EAR line from the
computer to the cassette recorder. As
many people will know, that is a
useful device to cut out the feedback
when SAVEing and it means you do
not have to pull out the jack plug.

As an addition, another relay, tran-
sistor and LED would allow one to
use another part of the latch to con-
trol the function as well.

Finally, the controller could also be
used with the ZX-81 with a short
machine code routine to call the
OUTput.

Figure 5: Completed unit.
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How to get the most
from old peripherals

This easily-constructed project will be especially useful to
those who have moved from a ZX-81 to a 16K Spectrum.
David Buckley shows you how to make an adaptor to allow
you to use ZX-81 add-ons with a Spectrum.

a ZX-81 and then upgraded to

a Spectrum were no doubt left
with some peripherals—I/O boards,
sound boards and the like—which
you wished could be used on the
Spectrum.

This project, when plugged into the
Spectrum, changes the Spectrum edge
connector to a ZX-81 connector and
so ZX-81 add-ons may be plugged
into the Spectrum.

If the add-on is memory-mapped it
will work only if its address does not
clash with that of Spectrum memory.
That means that most 1/O-mapped
add-ons will work and memory-
mapped add-ons addressed above
32K will work with the 16K Spec-
trum. I use it to enable me to use the
Latch Card of issue one on the Spec-
trum.

The construction is very easy and
the only parts needed are a Spectrum
28-way edge connector, a 23-way
ZXTongue extender card and some
insulated wire—see the Shopping
Page for shops selling the parts. The
total cost of the project is a little over
£3.

THGSE WHO STARTED with

Table 1
Signal Spectrum connector pin
Spare d4a
- BV 20a
+12V 22a
-12V 23a
Spare 28a
IORQGE 13b
ov 14b
Video 15b
y 16b
v 17b
u 18b

Mark on the Spectrum edge con-
nector those pins which carry signals
not available on the ZX-81. Table one
gives a list of them. Those pins will
not be wired to the ZXTongue.

After double-checking that you
have marked the correct pins, cut
Table 2

Signal Spectrum ZX-81
pin number  pin number
A 1a 11b
A ib 12b
Ass 2a 13b
Mg 2b 14b
AV 28b 16b
Ao 27a 16b
Ay 27b 17b
Ay 26a 18b
BUSRQ 19b 20a
RESET 20b - 218
BUSAK 26b 18a

them off close to where they emerge
from the connector body.

Next see table two for those signals
which appear in a different location
on the Spectrum and ZX-81 connec-
tors. Mark those pins as previously
and then, after checking, cut them off
about 4mm. from the edge connector
body.

The next step is to solder the ZX-
Tongue to the top row of pins of the
edge connector—see figure one—
making sure that there is about 6mm.
between the connector body and the
rear of the ZXTongue. Also make
sure that the slot in the ZXTongue is
aligned with the polarising key in the
Spectrum connector.

After soldering the top row of pins
they should be bent so that the top
surface of the ZXTongue is level with
the top surface of the connector

body—see figure two. The ZX-81 cir-
cuit board is higher than that of the
Spectrum and unless the ZXTongue is
raised, as in figure two, ZX-81 add-
ons when fitted on to the extender
board will prevent the rear feet of the
Spectrum reaching the table.

The lower row of pins should then
be bent up to reach the circuit board
as in figure three and soldered in
place. When bending those pins they
should not be bent sideways but must
be soldered to the track on the
ZXTongue immediately behind them.

When that has been done the re-
maining tracks on the ZXTongue
should be wired to the remaining
short pins on the connector. See table
two and the edge connector diagrams
at the back of the magazine for the
positions,

Note that the adaptor does not
allow you to use a ZX-81 RAM pack.

Figure 1
e B TN -—‘
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Figure 2
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Prowler control adds
movement to the ZX-81

Most computer-controlled vehicles produced so far are relatively expensive. David Buckley
shows how to reduce that cost and make a simple device which can be expanded.

OU PROBABLY will have
Ynoziced that robots are more

and more in the news. Turtles
are being introduced into schools and
various magazines have published
articles or projects on computer-
controlled vehicles and arms.

So far the available robotic add-
ons have needed either complex soft-
ware to interface them to a home
computer or have been too costly, or
too big. The BBC Buggy costs more
than £100 and even Zeaker, the latest
of the add-ons, costs slightly more
than £50.

Projects Prowler in its first stage of
development should cost about £20.

Prowler consists of a converted
remote-controlled '/s-scale tank kit,
with a circuit board holding some
electronics to control the motors,
lights, horn and later some bump

sensors. Other boards can be stacked
on top of the main board so that
control for other sensors such as
optical sensors—eyes—and effectors
such as a small gripper can be added.
Other possibilities include a sound
generator board, speech board and a
remote link to the controlling com-
puter.

At present Prowler is controlled by
signals down a l6-way ribbon cable
umbilical which at the computer end
plugs into a standard 8-bit output
port such as the Latch Card of issue
one.

The best way to begin construction
is with the chassis. [ used a Y .-scale
remote-controlled Leopard tank which
is available as a Tamiya plastic kit.
Only the basic chassis is used, so there
are only five things to cement
together which should be done with

polystyrene cement as in the instruc-
tions. Before cementing the rear bulk-
head, cut it down so it is level with the
rest of the chassis. The wheels are
retained by push-on plastic caps and
in my kit four of them were a slack fit
on the plastic axles but just right on
the four metal stub axles at either
end.

The electronics is supported by a
wooden frame which is cemented to
the top of the chassis. Figure one
gives details of the frame.

The tanks in Tamiya '/.-scale range
are all about the same size, so if you
have a different tank from the Leopard
the frame should still fit but mount-
ing it will not be so easy. The Leopard
kit has convenient flat extensions
over the tracks and the frame is
cemented to them,

A battery compartment must be

Figure 1. Dimensions in inches

\Kﬁﬂma Lin, softwood; holes (A) 4.5mm diameter.

-



L

T

Circuit diagram.
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made in the hull to hold the two c-cell
drive batteries. For the rear end I
used a piece of copper laminate board
cut to fit across the hull and cemented
it in place after grooving it down the
middle. The groove was made with a
junior hacksaw, just cutting through
the copper to isolate the two battery
contacts.

The front of the battery compart-
ment | made from a piece of lin.
hardboard, again cut to fit across the
hull and cemented in place. To make
contact between the two cells of the
battery I used the metal bridging
piece from the end of the battery
holder in the kit and epoxyed it in
place on the hardboard. Figure two
gives details of the battery compart-
ment.

Four holes should be drilled in the
frame to take the pegs on the circuit
board supports. The supports in the
parts list hinge and clip in pairs, so by
putting the hinges at the rear and the
clips at the front the control board
can be pivoted up to reach the
batteries when they need replacing or
if you use nickel-cadmium cells, re-
charging.

Table 1

Control value Action
0 Everything off
1 Starboard motor forwards
2 Starboard motor backwards
4 Part motor forwards
8 Port motor backwards
64 Lights on
128 Horn on
COMPONENTS LIST

C1 100ux 5V electrolytic radial

C2, C3, C4 Op1 disc ceramic

R1, R2 100R } watt

R3 B6R | watt

RP1, RP2 4K7x8 [Ambit 48-47000]*

L1, L2, L3, L4 1 amp RF choke
[Maplin HWO4E]*

IC1 Darlington driver ULN2003
[MS Cpts 10374]

D1 0.2in. red LED

D2 0.2in. green LED

D3 0.1in. orange LED

RL1-RL4 6V single-pale, double-throw

relay SPDT [Ambit 46-80000|*

Self-oscillating piezo sounder

[Ambit 43-99300]*

S1 Ultra miniature toggle single-pole,
double-throw SPDT ]

SK1, Socket for IC1  16-pin DIL socket

SK2, SK3 20-pinx=0.3 DIL socket

Veroboard 50 holes x 36 strips

Hinged PC supports  11mm. high 2 pair
[MS Cpts 4020]*

Tank kit 'hs-scale remote control Leopard
tank Tamiya plastic kit [hobby shops]

*see Shopping Page

SP1

Figure 3.

Earthwira
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PC board.
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Hardboard, front end

Before fixing the supports in place,
make the 4mm. holes in the circuit
board and check that with the sup-
ports clipped to the board the sup-
ports fit into the holes in the frame. If
all is well, epoxy the supports to the
frame.

Now to the electronics. The circuit
at this stage is simple. The control
byte from the computer output port
enters the control board by SK1. SK2
and SK3 eventually will hold ICs. At
the moment SK3 and resistor pack
RP2 are unused. Resistor pack RPI
pulls up to 5V all eight data lines and
links must be pushed in SK2 to route
the signals to ICl1 and the piezo
sounder. Use fine tinned copper wire
for the links so as not to strain the
contacts in SK2. ICl contains seven
open collector Darlington driver tran-
sistors with base resistors and sup-
pression diodes; each output can sink
500mA and so is a convenient way to
switch the relays and LEDs. There is
nothing unusual about the construc-
tion of the control board except that
the relay pins do not match the Vero-
board hole spacing exactly and so the
relevant holes will need to be enlarged
slightly. The holes where the switch is
mounted should also be enlarged so
that the switch body rests on the
Veroboard.

A future article will describe the
fitting of more components to the
control board. They will be connected
to ICs in SK2 and SK3. So try to keep
exactly to the layout shown in figure
three.

The two points marked A should
be joined using insulated wire and
similarly for the points marked B to
F. I ran those wires beneath the
board.

The two front LEDs are about §in.
proud above the board and bent over
at the top so that they face the front.
Use sleeving on their leads.

A 0gl capacitor should be soldered
directly across the terminals on each
motor and one end of each RF choke
should be soldered directly to a motor
terminal. Make the lead between the
choke body and the terminal as short
as practicable—about lin. will do.
The other ends of the chokes are
wired to the points MS—, MS+,

SINCLAIR PROIECTS Aucuct/Sentemher 1983
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Figure 2. Battery compariment.
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MP —, MP + by using flexible wire. After checking everything thor-
The positive terminal on each oughly, put in some batteries, switch

motor is indicated on the plastic end-
plate, the unmarked terminal being
taken as negative. Make sure the
correct relay connection goes to the
correct motor terminal.

The wire from the negative battery
connection to the motor case should
be trapped under the motor clip as it
is not easy to solder to the motor
cases,

The 3V supply wires should be
wired to the Veropins on the control
board. I placed a piece of cardboard
over the gearboxes to prevent those
wires becoming caught in the gears.

S1 towards D3, and D3 should light
but nothing else should happen.

I mentioned that the Prowler could
be run from the Latch Card of issue
one but [ have altered the wiring of
the output socket of the Latch Card.
The amended socket is detailed in
figure four.

Using a 6ft. length of 16-way rib-
bon cable with a 16-pin insulation
displacement connector, headers at
each end connect the Latch Card to
SK1 on Prowler.

If you are using other 1/O boards
you will have to work out the connec-

tions to the ribbon cable necessary to
suit vour board; use an ohmeter to
check that you have made the correct
connections. Ensure that the Prowler
is switched off; LED D3 should be
out.

Power-up the computer and you
will probably be greeted by the horn
sounding. Write a zero to the port
and everything should be off. Switch
on the Prowler with S1; still nothing
should happen. The values in table
one should be written to the port with
the corresponding action from the
Prowler,

To switch any combination of
items from table one, add the respec-
tive values and write the result to the
port.

Once everything is working correct-
ly, grease the gears and bearings of
the gearboxes lightly; petroleum jelly
will suffice.

A program can then be written to
control the Prowler by writing the
desired control value to the port and
PAUSEing for a time, then writing
another value to the port.

Experiment using the counter in a
FOR NEXT loop as the control
value. Prowler executes various weird
kinds of dances depending on the
PAUSE time.

Multiply the PAUSE by a constant

Figure 4. Latch Card 1/0 port.
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so that go forward, PAUSE 50 is
equivalent to going forward 50mm.
Similarly experiment to find the con-
stant for angles to be turned.

Rather than hold the control values
as numbers, convert them to charac-
ters so that you can build strings, Use
one string for control values and one
for PAUSE times. That way you can
build complex patterns from simple
patterns using string addition.

One word of caution on using
Prowler; if you keep doing turns on a
carpet or other grippy surface, the
tracks will come off but on a table top
or smooth floor everything is satisfac-
tory.

In the next article we will deal with
the fitting of bump sensors so that
your Prowler can explore and take
evasive action when it encounters an
obstacle.

Keyboard Teach Program 1K ZX-81.

Commenis
(1 REM TEACH/DOIT)
5 FAST
10 LET A=36850 ____ 36850 IS PORT
ADDRESS
20 POKE A0 —— SWITCH OFF
VEHICLE

30 DIM M3 (10,2)

40LETK1=0.5 ___ STRAIGHT RUN
CONSTANT

S50 LET K2=05 _____ TURN
CONSTANT

60 FOR S=1TO 10

65 CLS

70 PRINT “TEACH", “STEP"; §,
“MOVE AND DIST/ANGLE/
TIME"

80 INPUT C§

90 INPUT D

100 IF C$="F" THEN LET
M3(S,1)=CHRS 5

110 IF C$="“B" THEN LET
MS(5,1)=CHRS 10

120 IF C3="'L" THEN LET

~ MS(5,1)=CHRS$ 9

130 IF C$=“R" THEN LET
MS$(S,1) = CHRS 6

140 IF C$=*S" THEN LET
MS(S,1)=CHRS 0

150 LET MS(S,2)= CHRS D

160 [F C$=“F" OR CS=*B"
THEN LET M$(S,2) = CHRS
(DxK1)

170 IF C$="R" OR C§="L"
THEN LET M$(S,2) = CHRS
(DxK2)

210 NEXT S

220 PRINT “TO DO IT PRESS D"

230 PAUSES0000 WAIT UNTIL

ANY KEY
PRESSED

240 FOR S=1 TO 10

250 POKE A,CODE MS(S,1)

260 PAUSE CODE MS$(S,2)

270 NEXT S

280 POKE A,0

290 GOTO 230

Figure 8. Back of Veroboard.




Figure 6. Veroboard Layout.
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HE GRAPHICS GENER-

I ATOR project in our first issue

attracted great interest. Now a
reader, Tony Noel of Southampton,
has provided a graphics toolkit pro-
gram to assist in using the board to
define your own graphics.

The program should be entered in
two parts. The first section, labelled
graphics, allows you to define the
characters using the cursor keys on a
grid of eight by eight. The second
section, labelled graphic support, al-
lows you to put the characters on tape
for future reference.

First load ‘graphics’ and, when
run, the program copies the Sinclair

Toolkit software
helps define
user graphics

Using the graphics generator, which was built from our first
issue, as a base, Tony Noel shows how it can be used to
produce and save a character set.

characters into CHR$ RAM auto-
matically ready for the switch. To
RUN the program after BREAK en-
ter RUN 2999. The functions in detail
are;

B—blots out a space.

W—whites out a space.

D—draws the shape below for clar-
ity.

C—will copy the miniature version
of the shapes on the grid in exchange
for any other character. That takes
time but, while it is doing it, it prints
on the screen the memory location
being processed.

N—will clear the grid.

S—to start with a black grid.

When all the characters are de-
fined, load graphic support, which
provides four independent memories
which at first are empty and un-
named.

Having done that, press S to save
the characters in a memory. Pro-
vision is given for the contents of a
memory to be named, for example
Sinclair Codes or Space Invaders.

[t will usually be desirable to store
the data on cassette and a suitable
prompt will appear. To load from a
memory, press 6 and select a memory
as instructed. When finished, the pro-
gram may be cleared by pressing A.

D DIM H& 4,14
5 DIM REC4,.512>
18 SAVE "GRARPHIC SUPPORt"
28 CLS
28 GOSUB 4988
95 PRINT AT 9,0 "=——~—- i
48 PRINT AT 12.6)"PRESS "vgwu»
FOR SAYE")AT 1e.12;""vL"v Fop |0
AD",AT 28,12;""“A"" FOR ABORT"
98 LET Ie=INKEYS
6@ IF T#='[" THEN HEW
78 IF Is="L" THEM GOTO 189
B2 IF Iw="S" THEN GOTO 120
96 GOTO S8
198 LET P=2E28
181 LET Be="LOADING"
162 CLS
184 PRINT AT 11,7 "WHICH MEMORY
-
185 LOSUB 4880
186 IWPUT C
188 IF C<1 OR C>4 THEN GOTO 186
1168 IF B=1000 THEN LET WNS(C ) =Tw
115 GOTO 138

128 CLS

122 PRINT AT 11.3;"ENTER A HAME
FOR THE DATA"

124 IHPUT T

126 LET B=1000

127 LET Ba="SAYING"

1268 GOTO 182

138 CLS

132 PRINT AT 7.£:B9:" " MNO(CY
135 PRUSE 188

148 FAST

{45 LET RA=1%8972

193 FOR I=1 TO %12

155 GOSUB B

158 LET A=A+1

178 NEWT I

188 SLOW

198 IF B=18088 THEN COTO 2R60
288 COTOo 29

1888 LET R®(C, I »CHRS® PEEK A
1818 RETLIRN
2888 POKE A.CODE R®(C,I)
2A18 RETURN
2088 CLS

3018 PRINT AT 11.8;"D0 YOU WANT

TO STORE THE DATAY

FO2A PRINT AT 14.8:"0N TAPE?
€ RESPOMIY Moyon op wipnm g
GEER THPUT I¥

3640 IF IW="N" THEM GOTO 20
3850 CLS

4868 PRINT AT 11.A) "PRESS
#RECORD"" OM CRASSETTE"
3878 PAUSE 149

3888 GOTO 18

4508 PRINT AT @.8:"DATA IN MEMOR
¥ 10 ", N&C10AT 2,81 "MEMORY 21 "
INSC20 AT 4,8 "MEMORY 30 " N8(3)
IAT 6,8 "MEMORY 4+ Y N&K 4>

4818 RETURH

"MPLAY

24
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Graphics Program

2 COTO 20664
2 COTO 2663
189 FOR I=1 TO-9
28 PRINT AT I-1.8:"0";AT I-1.,9
;e
25 PRINT AT A, 1=-1;"0":A7T 9, I=1
gL
33 MNEXT T
31 PRINT AT 9,9;:"%0"
35 DIM CRCE, 80
48 LET H=1
58 LET =1
55 GOsSUE 19804
&8 PRINT AT ¥,4%) "
&5 PRINT AT M,Y¥:" *
Ef PRINT AT M.YiGECY, YD
72 IF IMKEY®s="" THEW GOTO 6
72 LET H%=IHKEY®
75 GOTO S0+436%C CODE ME>E7)H
B0 LET WM=N+it¥h="c" AND %<8 5%-
1K M= 20 TR s Y
30 LET Y=Y+ikiKe="2" akbh %46 0-
14 Nli="5" AW YH1 0
14A COTO &8
1649 IF H&="" THEN COTO &0
110 GOTO TOAECHE="5" "3+ A% Mh
="R" 000 KE= """ D+AAGE KB D4
SAOYC ME="N" 1+E06%C MBS
273 LET GHRCXY,5 y=" ¢
204 GOTO A
A3 LET GEBCM, Y =t #
485 GOTO 60
4A7 GOTO 1500
583 FOR I=1 TO A
57 LET G%CT =" it
518 PRINMT AT I.1:GHLT X
520 HEXT I
521 LET X=i
522 LET Y=i
528 GOTO &4
€A32 FOR I=1 TO 2
AR5 PRIMT AT (24T, 0% T4
A7 NEXT I
AR PRIISE 12A
&é11 FOR I-=1 TO &
£28 PRINT AT 12+1.8:" .
625 NEKXT I
&3 GOTO £/
A3 FOR I=1 TO 8
704 LET CHCI»="C2¥isp 2"
7BR PRINT AT 1.4.:C% 15
718 HEXT I
726 GOTO &0
1808 PRINT AT 12,12 "FUNLCTIUONS ) -
L

1818 PRINT

1828 PRIMT TAB 1%, "B-~BLACKOUT"
1838 PRIMNT TAB 1%:"W-WHITEGUT":T
AB 1% "C=COPY"I1TAB 15:"MN-NEW":TA

B 15;"D-DRAW ") TAE 15 "S=SHADRE"
1346 PRINT AT @, 14; "MOYE ASTERIS
K"3JRT 2,14, "WITH CURSOR KEYS"
10%0 RETURN
15600 PRINT AT 21.A1"WHICH CHARALC
TER 15 TO BE CHAMGED"
1585 INPUT C%
13518 LET C=CODE Ca
1528 IF C<E4 THEW COTOD 1530
1522 PRINT AT 21.6G:"CODE 1% TOO
LREAT. TRY AGAIW."
1523 PAUSE 65
1524 GCOTO 1%60
1538 LET M=1%272+C%A8
1%32 PRINT AT 9.17:CHR% CIAT 9.2
ZiICHRS (C+1283
1548 FOR I={ TO 8
1541 LET T=A
1542 FOR Nel TO B
1544 LET T=T+2%%C =N GBC T, N ="
[ )
1558 NEMT N
19592 POKE M+I=1,T
1553 PRINT AT S, 15:M+I-1;:1 v, T
1563 NEXT I
1578 PRINT AT 21.6:"
= P o
]
1580 COTO 4
2008 PRINT AT 21.0;"ILLEGAL CODE
26885 PRUSE 77
286 PRIWNT AT 21.83"
[

218 GOTO £8

2992 SAVE "CRAPHICs"

3688 CLS

3881 PRINT "SUCCESSFUL LOADIMCY
398% PRINT AT 11,6 "SWITCH OFF ©
ASSETTE RECORDER"

A6 PAUSE 179

[826 PRINT AT 11.6; "PLEASE WAIT
WHILE DATA IS MOWVED"

Mll

3048 PAUSE 24€

@51 FAST

aaea LET LN=1%872

3670 FOR I=7&En TO 9191

3868 POKE U1,PEEK T

3398 LET Ut=L11+1

3395 HEXT I

4000 CLS

4410 SLOW

4020 PRINT "TRANSFER COMPLETE.*
4633 PRINT AT 11.6;"MAKE SHITCH
MO

404/ PRIISE 163

463568 (LS

4866 GOTO 10
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Alarming trend
can be reduced
by flexible system

With burglary increasing people are considering ways of
protecting their property. Corin Howitt explains how the
Spectrum can be used to produce an effective alarm.

URGLARY IS becoming more
Bcommon today. Burglars also

seem to be choosing their tar-
gets with less logic, i.e., having few
valuable goods does not seem to pre-
vent intrusion. Vandalism is also on
the increase and that can be more
distressing than being burgled by a
selective professional who does not
take the trouble to destroy posses-
sions he cannot sell immediately. So
many people have decided to invest in
a burglar alarm system. Until re-
cently, the price of even a simple
system put it beyond the means of
most householders but with the con-
tinuously-falling prices of com-
ponents, most people can now afford
an alarm system of some kind.

Most alarm systems in use and on
sale employ combinational logic to
provide a set number of normally-
open loops — inputs which trigger
when closed — and normally-closed
loops — inputs which trigger when
opened. That is satisfactory for most
people but has disadvantages. If you
want to have parts of the system
operative while the rest is switched-
off, for example at night, you would
have to employ either a zone-switch-
ing system at the control box or
change the system wiring, :

The first is the most useful but
incorporating extra zones tends to
cost more. Many systems employ en-
try/exit delay modes whereby the
householder has a pre-set time to
leave his premises after switch-on to
set the alarm and has a pre-set time to
re-enter by a set route and switch-off
before the alarm triggers. That is

most useful but if you wish to change
the route, it means re-wiring the input
circuitry to the control box.

The original reasons for producing
microprocessors were to replace the
old system of combinational logic
with a more flexible system with re-
sponses based on a series of instruc-
tions given to it, called a program.
Thus by changing the program, the
user could change the system re-
sponses without having to re-wire the
circuit. So why not use a micro-
processor? Many alarm systems use
one or more committed processors to
provide a very sophisticated and flexi-
ble system. Those systems are very
expensive, because of the amount of

Figure 3. SCR1 pin-out.

K — Cathode
A— Anode
G —Gate

» £
i

support chips and little details a pro-
cessor requires to operate properly,
and such systems are used only where
the level of security required justifies
the cost.

The next best thing to using a com-
mitted processor is to use a non-
committed one. A Z-80A is present
in the Spectruin and it is the power of
the computer we will use to provide a
very flexible alarm system. Sir Clive
kindly provided us with the Z-80
instructions IN and OUT direct from
the keyboard. Those instructions give
us direct access to the 64K 1/0 space
the Z-80 can handle.

Sinclair Research uses a rather sim-
ple method of I/O decoding which
enables a peripheral by taking one of
the address lines A0 to A4 low at the
same time as IORQ. Page 159 of the
Spectrum manual tells us that bits
A5, A6 and A7 of the address bus are
ours with which to do what we want,
providing A® to A4 are high.

All we need to do is to put an /0O
port at a memory address which takes
either AS, A6 or A7 low. Address
65503 takes address line A5 low and
all others high.

As page 159 of the manual will
indicate, OUT and IN act much in the
same way as POKE and PEEK, ex-
cept that they act on the 64K 1/0
space. IN x reads a single-byte num-
ber into the computer from port x.
OUT x,y puts a byte y into port x.
Those two instructions cause the
IORQ line to go low. TORQ stands
for input/output request and indi-
cates that the Z-80 is requesting a
number if IN is used, or giving a

26
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number if OUT is used. The lines
which indicate whether a number is
wanted or if a number is given are RD
and WR. RD goes low when the
computer want to read a number into
itself, i.e., IN. WR goes low when the
computer wants to read a number into
a port, i.e., OUT,

So with that information, we can
design the interface; figure one shows
the resulting circuit.

IC3a ORs together AS and TORQ,
providing a low output when both
inputs are low. That shows the com-
puter wants /0 and is addressing the
correct port. That output is taken to
the inputs of IC3b and IC3c. IC3c
ORs together our request signal and
RD, providing a low output when
request and RD are both low, hap-
pening when IN 65503 is executed.
Similarly the output of IC3b goes low
when OUT 65503, v is executed.

IC1 is a 7418273 octal d-type flip-
flop — an 8-bit latch. The inputs to
that latch are all connected to the
data bus so that when pin 11 returns

high the data bus values are trans-
ferred on to the outputs of the latch.
Thus we have a method of outputting
a number,

The input stage must allow the
computer to read an B-bit binary
number on to the data bus. If we used
a simple latch the number would al-
ways be present on the data bus and
would cause all kinds of problems
inside the computer.

For that reason IC2 is a 7415244
octal tri-state buffer; all eight outputs
can be either a 1, a 0 or in a high-
impedence state. That third state oc-
curs whenever the chip is not enabled
and isolates it from the data bus.
When the chip is disabled, it acts as if
it were not there. The outputs from
the chip are connected to the data
bus, so when pins 1 and 19 go low,
the chip is enabled and the input lines
are put on to the data bus.

Most people who own a computer
do not use it for a single purpose, so
this circuit makes allowance for the
user wanting the odd game of Space

COMPONENT SUPPLIERS

Many stock alarm accessories. A good
one is A D Electronics, which will supply
a free catalogue on request. Both Maplin
and Tandy stock a small selection of
accessories.

A D Electranics, Mail Order Dept., 217
Warbreck Moor, Aintree, Liverpool L9
OHU.

COMPONENTS LIST

Resistors
R1-2 1k W

Capacitors
C1 22004F 25V
€2 100n polycarbonate

Semiconductors
D1-3 1N4148
BR1 WOD05
SCR1 C106D
IC1 74L5273
IC2 74L5244
IC3 74L532

Miscellaneous

SW1—SPDT toggle
SW2—DPDT mains toggle
TR1-0-8, 0-6 BVA transformer
23+ 23 ZX-B1 connector

or 28 + 28 Spectrum connector
Ribbon cable, wire.

12V burglar alarm ball.
Veroboard, 36 strips x 650 holes.
Small stick-on rubber feet, four.

Invaders. Two bits of the input port
are connected via R1,2 and DI,2
to SCRI1, a thyristor which triggers
when a voltage above 0V8 appears at
its input. That will happen if either
input lines 7 or 8 are high when SW1
is in position two or when output bit 0
is set to a 1 when SW1 is in position
one. That means the computer can be
disconnected when SW1 is in position
two and the circuit will still monitor
two of the eight input lines for a high
state. SCR1 can be triggered from
software or hardware depending on
SW1 and operates by connecting the
bell to the power supply formed by
BR1,C1 and TRI1. SCRI1 is protected
by D3 from any back e.m.f. which
may occur across the bell.

The power supply for the chips
IC1-3 is derived from the computer
after being decoupled by C2. The bell
is driven by the second power supply
formed by TR1, BR1 and C1.

If the demand is sufficient I would
be ready to supply readers with a pre-
drilled and etched PCB for £8.50.
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Figure 2.
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Use IC sockets for all ICs as both
IC1 and IC2 are too expensive to
damage. Fit all smaller components
first, i.e., resistors, diodes, and then
the larger ones. Always fit the ICs
last. After going over your work to
check for solder bridges and melted
resistors, connect the board to the
edge connector.

The use of ribbon cable is rec-
ommended as it is neater and made
specifically for such signals. Unless
you are very adept with a soldering
iron, consider mounting the edge con-
nector on a strip of Veroboard. A
ZX-81 23 +23-way connector can be
used instead of the more expensive
28 4+ 2B-way Spectrum connector.

Execute the instruction OUT
65503,255 and, using a suitable multi-
meter, read the voltage on each out-
put line. You should obtain a reading
of between 2V35 and 5V on every line.
Then execute the instruction OUT
65503,0, all lines should give a read-
ing of between 0V and 0V5.

Then disconnect all inputs to the
input port and execute IN 65503; the
computer should return the value

Figure 4. Chart to show decimal values
for each individual bit.

BIT DEC (VAL)
7 (MSB) 128

& 64

5 32

4 16

3 =

2 4

1 2

0 (LSB) 1

255, as all input lines have floated
high; next connect all input lines to
0V and repeating the instruction IN
65503, you should have the result 0.
Then connect the leads to the trans-
former and, with SW1 set to position
two, check that applying 5V either
pin 2 or pin 4 of IC2 switches-on the
bell. Set the switch to position one
and execute the instruction OUT
65503,1; again the bell should sound

until you execute OUT 65503,0.
If you do not wish to put the board

into a box you can support it by four

stick-on rubber feet, as shown.

You should have a fair idea now of
how IN and OUT work and the re-
sults those instructions yield. Now we
shall see how, using additional Basic,
complex functions can be deter-
mined.

What we need then is a method of
monitoring the signals on the eight
input lines. Based on those observa-
tions, act on them by outputting via
the output port. The computer sees
the eight input lines as successive
powers of 2. Input line *‘0"" is read
into the computer as a value
2EXPO=1. Input line ““1’" has the
value 2EXP1=2 and so on to input
line 7=2EXP7=128.

So if input lines 5 and 7 are high,
the computer will see that as 2EX-
P5+2EXP7=32+128=160, so IN
65503 will yield the value 160. The
following routine reads the value of
the input port and puts the binary
value of each line into an array ele-
ment:

Figure 5. Connecting three normally-open switches to an input line. Figure 5a: Alternative to figure 5.
+5V
(o] + 5V
470R
I
O Q
. -
3 SWITCHES To input line _LM.:
Alarm
S l 5 ]
» TOINPUT
LINE
470R
av
ov o
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10 LET n=IN 65503

20 DIM a(8)

30 FOR ¢=1to 8

40 LET a(c)=n—2*INT(n/2)
50 LET n=INT(n/2)

60 NEXT ¢

So with input lines 5 and 7 high,
array elements 6 and 8 will have the
value “*1”" while all other elements
will have the value 0.

Outputting to the output port
works in the opposite way. If you
want to set output lines 5 and 7 you
have to add 2ZEXPS5 and 2EXP7 and
put the result in the port. So 2EX-
P5+2EXP7 has the result 160; the
instruction OUT 65503,160 will set
them.

Broadly speaking, sensors fall into
two categories, NO — normally open
— and NC — normally closed. Figure
five shows three NO switches con-
nected to an input line, so that when
any switch is closed the input line
goes high, indicating to the computer
that an alarm should occur.

Figure seven shows three NC
switches connected to an input line,
so that if any switch is opened the
input line will go low, again indicat-

Figure 6. Connecting a relay to an
outpul line.
+ 12V
1N4148
j— RELAY
140081
FROM OUT
LINE
BC107C
1K
o]
ov

Figure 7. Connecting three normally-closed
switches to an input line.

+ bV

3 switches

I Alarm

> To input
line

470R

ing an alarm. Figures 5a and 7a show
alternative circuits; in 5a the com-
puter input line goes low for alarm
and in 7a the line goes high for alarm.

Up to eight loops can be connected
to the system; it is for you to decide
how many switches should be con-
nected and whether they should be
NO or NC. It is, however, generally
better to use NC switches, because if
the wire in the loop is cut it will cause
an alarm, whereas in a NO circuit the
loop will become inoperative as it will
always be open-circuit.

Input lines six and seven should be
used for circuits where the input line
goes high for alarm as SCR.1 triggers
when either of those two lines are
high with SW.1 in position two. The
bell should be connected as shown in
the circuit. The circuit PSU will sup-
ply up to 500mA for the bell (s); on
no account should that be exceeded.

Doors and opening windows
usually are protected by magnetic
reed switches. They work on the prin-
ciple that if a magnet is in close
proximity to a reed switch, the con-
tacts of the reed switch will be closed.
If the magnet is moved away from the
reed switch, at a certain distance the
reed switch will open, breaking the

circuit. The distance at which the reed
switch first operates is called the op-
erating point and that is specified in
suppliers’ data.

If we install a magnet into a door
and a reed switch opposite it in the
frame we can determine whether the
door is open or closed by the state of
the reed switch contacts. When
buying magnet-reed switch pairs, al-
ways make sure the gap between door
and frame keeps the reed switch with-
in its operating distance when the
door is closed. Many types of reed
switch are available in different
shapes, sizes and colours.

Glass in windows is usually pro-
tected by glueing a thin strip of
aluminium foil on to the pane; that
will break if the window is damaged,
causing a break in the NC eircuit in
which it is connected. There are many
other ways in which glass can be
protected, including vibration and
frequency-band sensors which are
available from specialist suppliers.

To wire the system use PO-type
four-core wire which is obtainable
from all the suppliers listed.

Figure 7a: Alternative to figure 7.
+5V
— Alarm
.
To input line
oy
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Clocking into the program
for finding the real time

REAL-TIME CLOCK is a
Adevice which allows a pro-

grammer access to the time
and date from within a program. It
can be realised in one of two ways—
software and hardware. Most main-
frames and minicomputers use the
traditional software method. That in-
volves regular interrupts being deliv-
ered to the system, causing a special
software-handling routine to update
the clock registers which can be read
from the user’s program, so yielding
the time and date.

The main disadvantage of such a
system is that the program has to
prompt the user for a correct time
and date each time the computer is
switched in, because the clock regis-
ters are obviously in RAM, which is
volatile.

The Spectrum has a system which is
much like this. When the computer is

Real-time clocks have long
played a part in the use of
computers. This project by
Corin Howitt enables users to
access time and date infor-
mation from within Spectrum
programs.

first switched on, three bytes in the
system variables area of memory all
take the value 0. Every 20ms the
lowest order register is incremented.
Those bytes can be read and altered
from a program but they do not yield
the true time and date and store data
only when the computer is switched
on. A more detailed description is
provided in chapter 18 of the manual.

The hardware solution uses an in-
terface whose timekeeping function is
independent of the host computer,
even when the computer power sup-

ply is switched off. Such a system
requires initialising only once and will
allow the user to connect and discon-
nect the device freely according to his
needs without altering the clock data.

The circuit presented here allows
you to access time and date infor-
mation from within your program,
The design requires initialising only
once and can be disconnected after
computer power-down without loss
of data.

The circuit is built around IC3, an
MMS58174 CMOS real-time clock
chip designed specifically for use in
8080 and Z-80 systems. The chip has
16 internal registers whose functions
are detailed in table one. All data is
stored in a BCD format. As the table
shows, the clock can store the date,
taking account of leap years, and the
time down to the intervals of one-
tenth of a second.

IR, ATD DDMYIETTO

Assmset fCoarntamnihar 1007
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Figure 1. Real-time clock circuit.
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The 16 internal registers are ad-
dressed by the four address lines
A,—A;. Looking at the circuit —
figure one — you would expect chip
address lines A, — A; to be connected
directly to the Spectrum address lines
A,—A,. Unfortunately that is not
possible, since Spectrum address lines
Aq.— A, are reserved for use by the
standard Spectrum peripherals, for
example, the keyboard.

The lowest Spectrum address line
we can use is As, so Spectrum address
lines A;— A, correspond to IC3 ad-
dress lines A,— A,. There is, -how-
ever, one major disadvantage in using
As— A, instead of A;— A,. To access
all 16 registers, IC3 address lines
A;— A, must go between values of
0000 and 1111 binary.

The corresponding Spectrum ad-
dress using A, — A, would be the same
and the 1/0 space required would be
16 bytes, i.e., 16 x(2°)=16. We have
to use A.— A:, however, which means

the /0 space required goes up by 32
bytes for each register, so our figure
jumps to 512  bytes, i.e.,
16x(2*)=512. That should not be a
disadvantage as the address mapping
of the board is flexible and you can
choose which 512 bytes of 1/0 space
the board occupies.

The address decoding is based on
IC1, a 740504, and IC2, a 74LS133.
Address lines Aq— A, and A;— Ay
are connected directly to IC2, a 13-
input NAND gate. For a NAND gate
output to be a ““0", all inputs to it
must be a ““1”’'. So those address lines
must all be ““1'', A,, to A, are con-
nected to five of the six inverters in
IC1.

Connections are also taken from
those lines before they reach the in-
verters. Thus by choosing whether a
line passes through an inverter or not
before it is connected to IC2 deter-
mines whether the line should be a
0" or ““1" respectively to select IC3.

The lines from the inverters and from
those address lines are taken to a DIL
socket together with the inputs to
IC2.

By wiring a DIP plug suitably and
inserting it into this socket, you can
determine which I/0 block the board
occupies.

The best way to do it is to decide
the lowest address the board is to
occupy—the lowest possible is 1567—
and add the powers of two which
represent the address lines
A, —A,s — to 1567, For example, if
you want the base address of the
board to be 11807, you would work
out that if A,, and A, are “1”" and
A Au—As  were  all 0",
(2"+2"+1567) = 11807. That
means A,;,A,;— A,s must all be *“0"*
and therefore must pass through in-
verters.

The remaining inverter from IC1 is
used to invert the IORQ signal which
goes low when 1/0 is requested by the

Figure 2. Component layoul with power supply lines.

X = Track Beenk

® - L 4 136
Eiis \
7 " o
: ® ®
T :
» x x ®
» *® ®
x ® x
= o x n
o 13 o x
o X o
x x o
N n// = x ®
x ®
o o x " 20
E ez |10p x x *
® x *
C1 85p T = 5 x o
P = 3 * *
D o X *
Trq B
4 ] L ] X o
L S *
x *
® * . A0
b3
x
(1]
x®
x
S x
lo,l u.-’_::! rﬂ/ [
=t =y 14 . i
— * 7 '

P ————

e oo e R e ol



e

Z-80. The RD and WR lines from the
Z-80 are connected directly to the
corresponding inputs on 1C3; no sig-
nal conversion is required,

All data being stored in a BCD
format, only four data lines are re-
quired; they are connected to the
Spectrum data lines D, — D,.

IC3 requires a clock running at
32.768KHz to operate. XTAL,CI
and C2 form the oscillator which
generates the signal. 1C3 is protected
from data loss at power-down by Bl,
a rechargeable nickel cadmium bat-
tery. When the Spectrum + 5V supply
is present, D1 passes it to 1C3. At the
same time Bl is trickle-charged via
R2. When the +5V supply is re-
moved, Bl powers IC3 through D2;
D1 then prevents Bl from discharging
through the power supply.

So long as you use the board for
more than an hour every week the
battery will remain fully-charged. BI
will power IC3 for about three

months if fully-charged when the sup-
ply is first removed. Capacitors
C,—C,; decouple the power supply to
the ICs.

The board is constructed on a stan-
dard piece of Veroboard—3.75 x Sin.
A general layout is shown in figure
two. The pinouts of ICI1-3 and SKI1
are shown in figure three. Using the
two diagrams, draw a wiring schedule
for the circuit. Issue one of the maga-
zine had an example of a wiring
schedule in the Latch Card article.

Insert and solder all the sockets
first before proceeding with the wir-
ing. It is best to wire the decoding
circuitry first, then wire the connec-
tions to IC3. The remaining com-
ponents can then be soldered into
place. XTAL 1,C1 and C2 should be
mounted as close to IC3 as possible,
to minimise the effects of stray ca-
pacitance on the clock.

The three decoupling capacitors
should be well distributed around the

board. The photograph shows the
suggested way of orientating the com-
ponents. Before inserting the ICs,
check to see whether there are any
unintentional solder joints or forgot-
ten track breaks which could cause
problems. Also use a multimeter to
test the battery voltage; it should be
EAR

If all is well, insert the IC3 and DIP
plug, disconnect the computer power
supply and connect the board to the
computer. Remember that IC3 is a |
CMOS chip and the usual precautions
should be taken regarding static elec-
tricity. Re-apply power to the com-
puter. The Sinclair message should
appear as usual. If it does not, or any
other fault appears, disconnect the
power immediately and re-check your
work, especially around the Spectrum
edge connector,

You may have noticed that 1C3 can
be used to generate interrupts. This
facility is difficult to use with the

Figure 3.
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Spectrum as other peripherals gener-
ate interrupts—for example, the key-
board; if you did, the computer
would probably crash.

Now that you have a working
board, 1 will demonstrate how to
program the interface. The first thing
to do must obviously be initialising
the clock to the correct time and date.
Routine one achieves that. The pro-
gram first prompts you for the start
address of the board; that is the ad-
dress of register one. Then you are
requested to enter the data in the
form shown as a$, line 30; it takes the
board out of test mode by writing a
zero to clock register 0, stops the
clock and disables interrupts by writ-
ing zeros to clock registers 14 and 15.
The following FOR-NEXT loop slices
a$ into individual numbers and puts
those numbers into their correspond-
ing registers. When that task is fin-
ished, the program waits for you to
press a key, then starts the clock.

It would be a good idea to enter a
time a minute or so ahead of the
existing time and press ENTER when
that time is reached.

Reading the clock is a little more
difficult. The clock updates every
one-tenth of a second, which implies
that the program has 100ms to read
all the registers. Spectrum Basic could
achieve that but you cannot use a
FOR-NEXT loop in this case; it
would be too slow.

To conserve memory and improve
speed, machine code is used. Each
time the clock updates its internal
registers an internal update flip-flop
is also set. To re-set the flip-flop the
clock must be read once. Also when
an update has occurred, a value of 15
is written to all readable registers.

The program must detect that as a
signal to proceed with the read. A
point to note is that the circuit of
figure one does not affect the top
four data bits; they will all be high.
That means the result will be mean-
ingless unless the value 240 is sub-
tracted or a machine code AND 15
instruction is used.

Routine two contains the machine-
code program—machine code listing
shown as routine three—in data state-
ments. That routine enters the ma-

Figure 6
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COMPONENTS LIST

Integrated circuits
IC1 74L504

IC2 74L5133

IC3 MM5B174*
D1,2 1N4DOT

Capacitors

C1 65pF trimmer—0.1in. spacing
C2 10pF ceramic plate

C4-5 100pF ceramic disc

C3 16uF electrolytic

Resistors
R1 1K5 }W carbon

Miscellaneous

3V6 100mAH PCB-mounting ni-cad
(*Ambit Int.)

XTAL 32.768 kH; clock crystal
3 x 16-pin DIL socket

14-pin DIL socket

16-pin DIP plug

28+ 28 Zx connector
Veroboard 3.76 x bin.

—50 holes x 36 strips.

Wire, solder

*IC3 is available from dealers such as
Watford Electronics, Cricklewood
Electronics.
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To run the machine code use RAN-
DOMIZE USR 32506 or PRINT USR
32506; the last version should return
the decimal address of the last register
used.

Listing four is a simple Basic rou-
tine which calls the machine code
routine of listing three and prints-out
a heading followed by the time. For
this program, routine three was ar-

chine code and allows you to enter the
pointer bytes for the machine code
program. You can then save the ma-
chine code and pointer bytes, under
your chosen name, for use in other
programs.

The assembler listing is shown as
routine three. The program uses three
user-defined variables. PTR—point-
er— points to the address of the first
register the user wants read. BLK—
block—points to the start of the re-
sult block, where the values of the
registers will be put in main memory.,

NRG—number of registers—de-
fines the number of registers to be
read. BC is used as the pointer to the
board and registers, HL is used as a
destination pointer and DE is used as
the counter. Line 130 clears the up-
date flip-flop by reading the clock
once. Lines 140-150 poll the clock
until an update has taken place. The
program then reads each register in
succession, masking the tip nibble—
AND 15—and places each result in
successive memory locations starting
at BLK. When DE=0 the routine
returns to Basic.

The routine can be used only with a
16K Spectrum; 48K owners will have
to change the program location and
the variable bytes or write their own
routine in Basic. When using routine
two, remember the register number
includes the first register read.

Routine 1,

8 LET
i@ IHPUT .‘:-tarl address7T"ad
28 INPUT “Entey tisd and date
in_the Fform YHHUDDMHHMMN: © s
Se ouT ad.@: OUT sasaeb ®: oUT

adssca
20 FBA%as (sasa18) TO fad+128)
stEe L98
58 OUT &, (VAL asibl)
£2 LET birel: *T &
ress ENTER to start

U&E @
Ba ouUT adv-htB,l: PRINT "“The cl
ock is running.’

ranged to put the results in memory | Routine 2.
from location 32550 onwards and
SK1 wired for memory address loca- i@ cLEAR dm4s8
tion 65055. 38 READ"A POKE a.d
58 INPUT “"Entesr the addieéss of
nyhe rirst register to be read:
’ge POKE 32500 ,7 -256:INT (Z/2%£8
! RTRer Rt SAL,
MM58174 REGISTER DETAILS OF reZult _ block: ;g & —ooress
B8 POKE JESGE,Z EEEEINT IZ-856
) : PDHE I2SA3, (2256
INPUT "Enter rlilster numbe
REG.NO. ACCESS DETAILS m& POKE 32804, (z-1)
118 DRATRA 237 ?E 244,128,422 ,2456,
0 WH 1-TEST MUDE' 0_ lis ag;'ﬂ?l:lg; Ea? 128,237 .128 .25
NON TEST MODE o b e 326-330,18, 119,385,229,
1 RD 1/10 5 3?43933}_& aeg +193,285,123,214,1,
2 RD SECONDS ::: xﬁg:{' ‘Uhat name to save?"
3 RD 10% SECONDS E;vgna?gxﬁssﬁi'?ﬁi225?3.,2".10. sav
4 RD/WR MINUTES
5 RD/WR 10x MINUTES Routine 3.
6 RD/WR HOURS
7 RD/WR 10x HOURS o076 BLK EQU 3.?:%‘
BEEG NRG EGU 32
8 RD/WR DAYS e il
9 RD/WR 10x DAYS e10@ LD  5C. (PTR]
10 RD/WR DAY OF WEEK 1— 129 % E‘}E;( RS
. |
MONDAY, @148 STAT IN A, 03
i Ll A
11 RD/WR MONTHS @176 READ IN . (T3
12 RD/WR 10 x MONTHS ng ?E'f Eﬁ"]’ﬂ
g2 =
13 WR YEAR STATUS o1 PUSH HL
1,2,4,8—leap year, g%,ﬂag ’ﬁgn &gﬁ
+1, +2, +3 gggg PUSH HL
BC
14 WR  STOP/START 0— i o i
STOP, 1—START a27e LD  AE
G286 SuB 1
156 RD/WR INTERRUPT O FOR BEQE RET Z
S8
NO INTERRUPTS 8310 :g Eégﬂ
3328 END
Routine 4.
1 REM -- prog SEETIME
2 DIM a%si123
S PRINT "Mtk WKk Day hir min se
c
7 RANDOMIZE USR 32506
18 FOR i=32 TO 1 STEP -1
280 LET a%$(i)=CHRS$ (48+PEEK (32
SS@B+11)
S8 MNEXT i
.. 48 PRINT " “,a$(12);as(11);"
sastiay g “";a2%({9),a%$(B);" “;a%
{7¥y;,agsi() ;™ “ asisSi;astay ;™ ol
(3. as(2);".";as(1)
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ANY ARTICLES in Sin-
clair Projects include full
constructional details using

Veroboard but you may wish to ex-
periment with circuits you have seen
elsewhere and occasionally limita-
tions of space mean that it is not
possible to show all the necessary
details. So this explains how to pro-
duce a stripboard layout from a cir-
cuit diagram.

A later article will give details of
various techniques which have been
used in previous constructional arti-
cles and some hints and tips for con-
structors. It is hoped that this will
save readers hours of experimenta-
tion and fault-finding,

There are many ways of or-
ganising the layout of com-
ponents in a project. John
Mellor gives some advice on
the best ways to ensure a
simple and effective result.

We all had to start somewhere and
we all have our favourite technigues.
The only way to discover which suits
you best is to take pencil, paper,
soldering iron and components and
try them. That is the practical side,
not the theory of circuit construction,
and the only way to learn it is by
practice.

Breadboarding refers to the con-

Practice makes perfect in
laying-out components

struction of prototype circuits. Ori-
ginally pins were hammered into a
block of softwood and the com-
ponents and connecting leads were
soldered to them. The wood, unlike
an aluminium chassis, is non-con-
ducting and easier to manipulate;
holes can be drilled into it, pieces cut
out of it, and mounting brackets at-
tached with wood screws, making the
production of the prototype a rapid
and flexible process.

The softwood was replaced by
pieces of insulating material such as
Paxolin with a matrix of holes drilled
into it into which turret tags were
fitted in place of the pins used in the
softwood. From the earliest days of

Figure 1. Stepping motor drive circuit.

[4x circuit below)

Sv

@ s

From
computer

‘s 4049

TRI
BC182

0,

LS

R. selected to give appropriate current e.g., for 820 mA R, = 0.730

To motor

BZX61
56v

For use with 5.1{) (B mH) coil resistance from 8V supply

This circuit will drive a 28V stepper motor from an 8V supply
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breadboarding sockets have been the convenience of being able to and ‘-, inputs and outputs can be

used for certain components such as
valves and relays. Then matrix board
was made with a smaller size and it
was realised that it would save a good
deal of inter-connecting links if strips
of copper were provided; thus strip-
board was born. Stripboard is an
advanced type of breadboard suitable
for prototypes and one-off circuits. It
makes circuit construction a straight-
forward process.

The most popular size and the size
appropriate to our kind of work has
Imm. holes drilled 0.1in. apart or at a
pitch of 0.lin. The various sizes of
dual-in-line integrated circuits are
made to a 0.lin. grid. The pins of a
single row are spaced 0.lin. apart and
the two rows of pins are either 0.3in.
for the smaller ICs or 0.6in. apart for
the larger ICs, so that the pins on the
IC will fit through the holes in the
board.

It is recommended, though, that IC
sockets are used at all times. They are
well worth the small extra outlay for

change ICs or check power and signal
lines before the IC is inserted.

I will say more later about the
various types of stripboard available
and how it is used. Let us assume that
we wish to build a circuit on standard
stripboard which has 0.lin. pitch
holes and continuous copper strips
running from one end to the other.

On the circuit diagram the inter-
connections between components are
shown as lines; if two or more con-
nections are made to the same point,
a blob will be used to indicate that—
see figure six.

When using matrix board for con-
struction the blobs can be considered
to represent pins in the board and the
lines to represent either component
leads or lengths of wire, and several
leads can be connected to one pin.
With stripboard it is possible to fit
only one lead through each hole.

It is often a useful idea to label the
inter-connections on the circuit dia-
gram. Power rails will be labelled * + "'

numbered or lettered, as can all the
other junctions. Check that you have
not labelled two points in a different
way if they are connected electrically.
Those inter-connections will each
need a separate copper strip which
can be broken at a hole to make two
or more strips, or to break connec-
tions.

The circuit needs to be re-drawn to
give an indicaiion of how it will be
laid out on the stripboard.

All the components connected to
the same point need not be near each
other.

A pencil, some coloured felt-tip
pens, paper and access to certain in-
formation is required. Ordinary feint-
ruled exercise paper will do though
graph paper or exercise paper with a
grid pattern or ruling may prove more
helpful to the absolute beginner. In-
stead of using circuit symbols draw
the outline or pinout of the com-
ponent on to the ruled paper. Infor-
mation on the pinout of components

Figure 2. Figure 3.
Werw v shorve
- o DATA
[= ity R il
i TIP 121  — Package TO 220(A) Data sheets show
BC 1B2L — Package TO 92(A) transistor cases viewed
ey B BC 650 — Package TO 92(C) from below
TO 228 TO 9z
449
1 (18] (A) 1A) (B
1. Base 1 1. Base 1=E
2. Collector 2 2. Collector 2. B
E"_I EE 3. Emitter 3 3. Emitter 3. C
Eé‘ 4]
EE El
1:1] (C) (K)
5 12) 1. Source §. ¢ 1. 8
2,§ 2. Gate 2. B 2. E
E EI 3. Drain 3. E 3 C
% g B SR
7] 0]
Eg LE
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can be found in various places. Many
component catalogues contain pack-
age details and pinout diagrams.

It is a worthwhile exercise to collect
data on the components you will be
using and to keep it handy for refer-
ence. Care and thought will need to
go into the interpretation of some of
the data and some of the diagrams are
better re-drawn. An example is shown
of a stepping motor driver circuit
designed by Adrian Bailey—figure
one.

Only one of the output circuits is
shown on the circuit diagram al-
though four of them are required. It
uses two types of transistor. The first
transistor TR1 is a BC182, There are
various versions of most transistors.
Those with the same number will
perform the same function but they
may be packaged in a different man-
ner.

Once you have bought the com-
ponent you will be able to compare it
to the data. It may be in a metal can
or a plastic package. It may have an
additional letter after the number or
even a different prefix. The type of

Figure 4. Resistors.

transistor I used had the number
BCI182L which looks exactly like the
BC182 except that the three leads are
in a different order, so be very care-
ful,

The data sheets show transistors
viewed either from the bottom as in
the case of the BC182L or from the
front as in the case of the TIP121 or
even from the rear for some plastic
power transistors. We need diagrams
of all the components as viewed from
the top, so draw them again on to a
sheet of paper which you will keep
with your data sheets and label it
clearly View From Above. Integrated
circuit data is already shown viewed

Figure 6.

Connacior

To avoid confusion betwesn o

from above and so may not need to
be re-drawn—figures two and three.

When starting to draw the com-
ponent layout do not be tempted to
draw it life-size; draw it bigger, so
that it is easier to see. You may need
more than one sheet of paper but it is
easy to line-up the separate sheets.
The horizontal lines of the paper will
represent the copper tracks running
underneath the stripboard.

Choose a suitable grid spacing if
you are using graph paper about
0.3in. or 10mm. apart. The top side
of stripboard is the side on to which
the components will be fitted; the
leads will pass through the holes and
be soldered to the strips on the under-
side.

The sketch you make will be a view
from the top side as if you had X-ray
vision and could see the copper strips
through the board. The integrated
circuits will look excessively large but
later, with practice, you will be able
to use a smaller grid.

Think about where the inputs and
output to the board are to be and
which components will be mounted
off the board. Allow extra space for
heatsinks and larger electrolytics. It
may be helpful to do two drawings,
one of them actual size so that you do
not overcrowd the components by
under-estimating the size of them.

Have some components and a piece
of Veroboard on hand for sizing pur-
poses — see figures 4a and 4b. Look
at the horizontal connecting lines on
the diagram and imagine them as
copper tracks. The power lines will
probably run from one side of the
board to the other.

Then there are the input and output
lines. It is possible to proceed in
several ways. With discrete com-
ponents it is easiest to start from one

of the power lines and work up or
down to the other one. With logic it is
easiest to start from the input signals
which may go to the board in parallel
and to work through the various com-
ponents to the output.

If we consider the hex buffer in the
stepping-motor drive circuit we can
see that there is a choice of using any
four of the six buffers available on
the device. When the circuit contains
many gates scattered throughout the
diagram it is a test of ingenuity to try
to discover the most economical
method of making the connections to
the pins of the integrated circuits.

The signal may appear to travel
from the left to the right of the circuit
diagram while it may zigzag back-
wards and forwards on the circuit
layout as it passes through the gates.
The example shown uses the copper
tracks on the board for all the hori-
zontal links and tinned copper wire
above the board for the vertical links.
Thus the output of the first gate is
taken vertically upwards to a horizon-
tal track which connects it to the
transistors.

The position of the components
should be arranged so that as many
connections as possible are made
using the horizontal copper tracks, so
reducing the number of links needed.
An alternative to using only vertical
links as shown would be to use insu-
lated wire and route it around the IC
to the transistors,

Similarly the input to gate four

Capacitors.

could be taken straight to the track
connected to that pin. That reduces
the number of soldered connections
to be made. Inter-track links can also
be made using insulated wire soldered
and run along the underside of the
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board. That may be necessary when
there are many inter-connections.
More will be said about a specific
technique using a wiring tool in the
accompanying article.

The components can be used to
bridge across tracks, Note how one of
the leads of the BCI182L has been
bent out to reach the track connected
to the emitter of the TIP121. If the
leads of your transistor are not long
enough, use a short link as shown,
labelled C. When the link is between
adjacent tracks the bridge can be
made underneath the board. When
signal lines on the circuit diagram
cross without being connected, see if
it is possible to re-arrange the com-
ponents so that they can be used to
form the crossing or eliminate it.

The four TIPI21 transistors have
been mounted in a line so that they
can be bolted to a heatsink if re-
quired. Positioning such as that or
the mounting of pre-set resistors
needs careful thought at this stage to

avoid difficulty later. R, has a calcu-
lated value of 0.73Q. A 0.33Q in series
with a 0.47Q resistor is used—see
R12,, R12, and R22,, R22,—in the
top two cases. An alternative would
be to use a single 0,680 resistor as in
the bottom two cases, R32 and R42.

Once you have arrived at a suitable
pencil layout, use one of the felt-tip
pens to mark all the places where the
tracks will need to be cut. A vacant
hole has to be left where the track will
be cut, so check at that stage that the
positions of the components will per-
mit it.

Use another colour to draw over all
the links. Check the circuit as you do
s0 to see whether two parts of the
circuit are connected which should
not be or vice versa. Next mark with a
black pen the positions of all the IC
pins, component leads and ends of
the links; then, when you turn over
the paper, you will be able to see
where to cut the tracks after you have
mounted your components.

All you need to be able to recognise
from the other side of the paper is the
soldered connections and the breaks
in the tracks, so use your strongest
colours to mark them. If you are
using underboard links, mark them in
a strong colour on the upper side of
your layout sketch. Most felt-tip pens
will show through the paper well
enough for you to be able to proceed
confidently with the construction.

In Sinclair Projects the pinout dia-
grams of any unusual IC or com-
ponents will be given and the pin
numbers of ICs are always shown on
the circuit diagrams to make it easier
for the constructor to follow.

If you have a piece of board and
some components to hand you can
experiment by placing them. Figure
four gives a guide to the placing of
component leads in terms of numbers
of holes, Use your drawing to check
that all the correct connections have
been made and to check that two
points are not connected inadvertent-

Figure 7. Zeaker motor drive control.
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ly. Mark any breaks which will be
required on the layout sketch. It is
safest not to cut the tracks until after
construction of the circuit. Sizes of
components may mean that it is nec-
essary to change the layout.

The second example—figure sev-
en—is of a drive circuit for small
model motors. Note that junctions
D,E.K and I are easy to miss because
they do not include a blob. That does
not matter, because you will probably
notice it as you start to do the layout
and check the connections.

Two motor drive circuits can be
built on a piece of Veroboard 25 holes

Careful planning

T— =
AN e |l
e - :

by 22 strips. Note that each motor
drive circuit uses two of the four gates
in the 7400 IC and also the power
rails do not require duplication.

In the accompanying article we will
consider bending component leads,
wiring methods, including use of wir-
ing pens, and general constructional
hints and tips.

Use schematic diagrams and IC
pinouts to produce an orderly con-
nection diagram. Try to arrange the
circuit for a logical signal flow. That
helps when trying to recognise differ-

Circuit layout summary

Simpler wiring
Minimum errors

Easier trouble-shooting

ent sections of the circuit and makes
the future design of printed circuit
boards easier.

ICs should point in the same direc-
tion wherever possible. That reduces
the chance of putting one in the
wrong way round and makes it easier
to keep track of pin numbers.

Colour code the wiring—red for
positive supply and black for negative
supply (OV).

Do not daisy-chain power supply
connections. Run a separate wire
from the positive or OV supply to
each power bus.

Keep all connecting leads short and
route them around ICs so that defec-
tive components can be replaced.
Mount capacitors so that their values
are readable. Insert resistors with
their colour codes reading from left
to right or top to bottom. Keep com-
ponent leads short to avoid shorting
and inductance,

For decoupling, each circuit board
should have its power rails decoupled

by a 25 to 100xF electrolytic capacitor
in parallel with a 0.1xF capacitor. If
the 0.1uF capacitor has lin. leads the |
bypassing is effective to 2.5MHz. If
the 0.1uF capacitor has lin. leads
effective bypassing is extended to
SMHz.

TTC and CMOS circuits should
have one 0.1uF or 0.01xF capacitor
between positive and negative next to
every IC, or at least every other IC,
Higher-frequency circuits such as
ECL or Schottky TTL need 100 to
1,000pF capacitors in addition to the
0.1xF and 0.014F capacitors.

Build and test one section of a
circuit at a time. Check connections
to each IC, pin by pin, twice. Remove
IC, apply power and check for cor-
rect polarity in the proper place. Al-
ways switch off before removing or
inserting an IC. Do not remove ICs
with your fingers; you are liable to
have a perforated thumb and bent IC
leads. Use a small screwdriver or 1C
remover to ease them out.

Figure 8. Vero layout for model motor control circuit.
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The good author’s guide
to explaining projects

to Sinclair Projects we would ap-

preciate it if you adhere to the
following rules. Although they are
not exclusive it would help us to
evaluate projects if there is some ele-
ment of compatibility between differ-
ent presentations.

It would also make it much easier
for us to publish the articles without
errors as there would be less chance
of confusion about meanings. The
main points to note are:

® All manuscripts should be typed
with double-line spacing.

® Logic symbols should follow in-
ternational standards.

® Circuit symbols should follow in-
ternational standards.

IF YOU WISH to submit articles

® Circuit diagrams should have the
values of the components shown,
not a reference to a component
table.

® Parts of integrated circuits should
be designated with a note on the
diagrams—IC5 741.514, for
example.

® All circuits should be designed for
construction using standard Vero-
board. Any printed circuit board
designs are likely to be returned
for conversion, Submission of a
project on a PCB will not exclude
future publication.

® Any constructional detail which is
unusual or slightly complicated
should be illustrated with simple
hand-drawn diagrams, showing
how it can be implemented.

For those who are familiar with Brit-
ish Standards logic symbols, they are
shown here, along with the interna-
tional symbols.

INTERNATIONAL
AND

1
=

NAND

OR Z
NOT [:

EXCLUSIVE OR

BRITISH STANDARD
AND

&

NAND

N
OR |
oy
NOR |

|:»—
NOT

il

EXCLUSIVE
) ke
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The Challenge of the Decade! With
NEW Games like CONFLICT
and GALAXY CONFLICT

We're adding the latest and best to our catalogue every month from selected sources
throughout the UK and North America — so there's a new challenge for you every time at
prices you won't beat!

Remember — we specialise in programs for your Sinclair = whether you choose games,
business, educational or household software. Many of our games cannot be bought by miail
order from any ather source. And many of our prices are the lowest you'll find anywhere.
You'll want to make sure victory is yours with these new programs where two can play:

CONFLICT — Total war for two players, involving both the machinery [armies, missiles,
warships] and finance [stock market, oil, piracy] of conflict.

To order guote the following references: — ZX81-16k: C-1; Spectrum-4Bk: C-2.

GALAXY CONFLICT — Raise the fleet of battle Eoncruisers then move from bridge

to bridge taking full control and responsibility in this battle for the heavens — to prove
yourself a born galactic ruler!

To order quote the following references: ZX81-16k: GC-1; Spectrum-48k; GC-2.

Each comes complete with game board, program, counters, markers, maps [CONFLICT only)
plus full instructions and rules of war for the unbeatable introductory price of £9.85!
[N.B. When ordering be sure to specify the correct order number, dependent upon the type of
machine — ZX81 or Spectrum — that you own.]
With our Special deal you can't go wrong:

* FREE offer every time [this time it's a free blank C20 cassette with every two programs
ordered]

* A replacement guarantee if you're not entirely satisfied with the quality of your purchase
- that's how confident we are!

All you have to do is look at our new HOT selection — then order quickly to benefit from the
introductory prices of our new games of skill, inteligence and excitement [fast delivery is
another of our specialities — so you could be using these new programs SOON)]

N
\J

FREE BLANK C20 COMPUTER CASSETTE
WITH EVERY TWO CASSETTES YOU ORDER!

Rermember there's no limit to the number of free
cassettes you receive if your order justifies them — so
why not get together with friends or user group
members and share the freebies?

GUARANTEE

lete confidence. If you are

Order \ﬂli!:h comp! wh the quality of
not entire'y mff:furnmit to us within 7

your Pusﬂa::’?:nd we will provide a

GREAT VALUE! TREMENDOUS SELECTION! PLUS A FREE
OFFER EVERY TIME!

Fill in the order form right away — we're guaranteeing fast
delivery, quality and satisfaction [after all, we want you to
come back for more!]

The Software Workshop, Yew Tree, Selborne,
Hants GU34 3JP

2ununnlﬂﬂ




Here's a whole NEW selection of

the latest games, the best-value software

for your ZX-81 or Spectrum.

ZX81 Software 2.14 Meteor Storm

Spectrum version of the ever-popular

arcade game. 16K or 48K RAM £4.95
1-01 Stock Market 2-15 Star Trek
S el | Popular space program brought to life by
f 3 SEl i !
18;5}'{ F?EMCH bbbl £3.95  excelent graphics. 48K RAM £4.95
1-02 Football League 2-21 Frogger
First division fun for the soccer Manoeuvre the frog across the road
enthusiast. 16K RAM £3.95  svoding heavy traffic. 48K RAM £5.95
1-03 Test Match 2-22 Crazy Balloons
Match your wits alongside the Guide the balioans round the maze
superstars. 16K RAM £3.95 without bursting. 48K RAM £5.95
1-11 Arcade Action 2-23 Arcadia
Overtaker/Missde Man/Space Fighter/ The expert’s version of the popular
p.m. Greedy Gobbler/Extra Terrestrial £4.95 Meders'game 16K or 48K RAM £5.95
3 - Golf
1 12 Avungur ﬁ\ngfmdes'.. of golf handicap games
Avoid missiles and bombs to become the ABK RAM M £5.95
ruler, 16K RAM £4.95 :
1-13 Protector 2-25 Test Match
Defend your own ship from oncoming More exciting than the resl thing!
attackers. 16K HAM £4.95 48K RAM Da £5.95
1-21 Football Manager c-cb Derby Day
Manage your team through a hectic agﬁ SEDM”'—”‘E has to ba & winner £5.95
league season! 16K RAM £5.95 =
2-27 Rescue
Rescue the Princess from marauding
patrols. 48K RAM £5.95
2-28 The Orb
Discover the Orb in the depths of the
Spectl"um Sﬂftware temple but watch the monsters
48K RAM £5.95
2-12 Awvenger 2-29 Jackpot
[See 1-12 under ZXB1]. 48K RAM £4.95 The harmless way to take on the one-
013 Sentinel armed bandit. 48K RAM £5.95
Guard your mother ship against alien 2-31 Football Mana-gur
attacks. 48K RAM £4.95 See 1-21 under ZXB81. 48K RAM £6.95

1 Tn' The Software Workshop, Yew Tree, Selborne, Hants GU34 3JP

! | wish to order the following programs. | understand that:

receive a replacement.

* I will receive a FREE blank cassette with every 2 programs ordered
* | can return products within seven days if not entirely satisfied and

Ref No | Gty | Title

Price

I Postage, packing and handling: add 45p for the
1 first cassette, and 25p for each additional
' | cassette. Non-UK orders add extra 50% Total

[ | enclose a cheque/postal order for
[
1 Name

:Addr‘ess
1

SU7

1
i[Allow 28 days MAXIMUM FOR DELIVERY)

-------———————-—-H--H--l

-------—-------ﬁ—---------—-----------



Now you can take a new

AMERICAN look at your Sinclair!

With the new Timex Sinclair User magazine to link YOU into a
huge network of 5, American enthusiasts

L))
-
27 15,44 The success of the Sinclair ZX80, ZX81 and Spectrum
b-‘!} *" in the U.K. has been phenomenal. But in the States the
[ 71 Sinclair has been given a real American welcome —
9{50 g a 7 making the Sinclair range the biggest seller in the
by world! The American ZX8| equivalent: **The Timex
7\ Sinclair 1000"" from the giant Timex organisation, has
A been bought by hundreds of thousands of enthusiasts.
ﬂﬂo L D . The success of "Sinclair User' magazine in the U.K.
X -l followed a similar pattern — so now we're matching

the U.S.A. enthusiasm with a brand new U.S.A.
magazine — the Timex Sinclair User!

The first issue will be published
in the U.S.A. in May —
packed with news, reviews,
programs and User Club
information to link you into the vast
American Timex Sinclair user 7\
network.

q‘ﬁ?
Remember, this is a new magazine 2%

written from the American

viewpoint — but it could open up *

whole new horizons for you on

your Sinclair enjoyment. Take the

new, American view by ordering right away and see
how the U.5.A. welcomed the Sinclair!

)»,:._q,

\

Annual subscription rate is £20. Single copies are £2.00
each (including P & P).

Fill in the order form NOW to get the first
issues of this exciting new magazine.

F S e

] Yes, | t to subsc
| s&ial - nli'of £20 for 12 issues delivered to my door. I

| enclose a cheque/P.O.for£

Signature Date
l M.B. This offer applies to UK subscribers only. Overseas rates available on request. I
R Ml b b P b B ) S N SO S N S ) ) e N U “l
M.B. Subscribers to Sinclair User, Sinclair Programs or Sinclair Projects should be aware that Timex Sinclair User will occasionally reproduce
ton articles that have previously appeared in our U.K. magazines. L ™ LA BT B




l The Galaxy’s FIRST
ever computer comic!

Zooming into touchdown at WH Smiths, John Menzies and other good newsagents now
and every fortnight. .. only 40p.

| Order your copy TODAY!

Bursting with great new comic strips. . . exciting stories . . . astounding facts. . ,
big prizes . .. competitions. .. fascinating quizzes . . . star personalities.
And that's just the start of Britain's newest, brightest, most fun-packed comic ever!

LOAD RUNNER

It’s the only comic for the age of the computer -
it puts the rest back with the dinosaurs!

AVAILABLE NOW

and every fortnight . . .order your copy TODAY.
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Push your Sinclair tothe limit

ZX81/SPECTRUM
ARCADE GAMES

ZX INVASION FORCE
(ZX81)

‘:i’/ Use your skill to fire through
the energy band to destroy
the menacing alien ship —

g R8s

E\j\l SPEC INVADERS

&/SPEC GOBBLEMAN
These exciting high-
speed classic games

incorporate hi-resolutiongraphics and

sound to bring you the best in arcade
action at only £4.95 each (16/48K)

/-""" SPEC FROG 5/SHOWDOWN
(16/4B8K)

E\E—_‘/- Hop across the dangerous

road avoiding the lethal cars,

then lorries. Go back to the
wild west for a gunfight battle amongst
cacti and wagons. Features include
western music. £4.95

NAMTIR RAIDERS (ZX81)
NE- High speed, quick action

/__,_,..-' arcade game with four
separate groups of attackers.
£3.95

Gobbleman also avallable for ZX81 al £3.95

THE ULTIMATE ADVENTURE FOR THE
SPECTRUM [ ZX81 for only £9.95

AVAILABLE
FROM ARTIC

Your eccentric father
has left you £10,000 in his will. In order 1o claim your
windfall you must solve lwelve clues and gain
access o a bank account in which the money has
actually been deposited. Be the first to crack the
puzzie and the prize is yours! Plus you will win two
tickets to the city of the secret KRAKIT™vauit
location, The Prize money I8 increased weekly, A
telephonea number will be supplied so you have tha
opportunity 1o find out just how much you could win

DON'T MISS
YOUR CHANCE TO WIN
A FORTUNE!

Cheques & P.O. made payable 10 Artic Computing Limiled. Dealer enquiriés welcome.
Please stale whether your onder is for ZX81 or Spectrum. Send S A E (6in x Sin) for catalogue

2208 i

ALWAYS AHEAD WITH 2)(81,/SPECTRUM SOFTWARE |
.
m|" ARTIC COMPUTING LTD. !

396 JAMES RECKITT AVENUE,
HULL, N. HUMBERSIDE,

UTILITIES

TOOLKIT
Nine powerful new functions for
your ZXB1 (including re-number
lines (goto, ubj, program merge,
string Iiﬂinggé\olfd replacement. £5.95

SPEC BUG :
A 30 in 1 machine code tool and disassembler

for your ZX Spectrum. £6.95

X BUG
A 30 in 1 machine code tool and disassembler
for your ZX81. £6.95

Improve your machine
code programs with this
new 48K Spectrum

Assembler

Just released by Artic, this new professional
quality assembiler is also available for 16K
ZX81 and features:—

* Word-processor-like text editor. » High-
speed, versalile two-pass mnemonic
assembler with labels and detailed error-
lralgping Will assemble to any address.

+ Essential support tacilities such as
memory-edit, register inspectimodify and
search for de-bugging. * Full cutput to
ZX-printer, = Memory-status

report and comprehensive ONLY .Eg 95

user-manual,

ZX818& SPECTRUM
SPECTRUM

MICRO CHESS

The only Chess program for a 16K or 48K Spectrum.
Allows all iegal moves, castelling; en-passant
and pawn promation
Options to play black/or white. Sets
board in any position, Full calour
and graphics display
OMLY

A popular arcade game lor 16K or 48K Specirum
Fires through tha lorce field to destroy the
menacing alisn ship. Sounds sasy?? Two levels of
play — normal or suicidal, Full colour. Sound and
hi-res_graphics.

NOW ONLY {.‘.495

NEW LOW PRICE =
ENT.
¥ O\ e T1E

% ONLY £5.95 for ZX81
and £6.95 for SPECTRUM

INCA CURSE (adventure )

In a jungle clearnng you COME across an
ancient Inca temple. Your mission 1o enter,
collect the freasure and escape alive. But
beware! Includes a casselle save routine
SHIP OF DOOM jadventure C)

You are unavoidably drawn to an alien cruiser.
Can you reach the control room and free
yourself? Or will they get you first? Includes
acassette save routine.

ESPIONAGE ISLAND (adventure 0
While on a reconnaisance mission your plane
loses control and you are forced to land,

Can you survive and escape with the island's
hidden secret?

PLANET OF DEATH (adveniure 4) 16/48K
You find yourself stranded on an inhabited
alien planet. Can you reach your ship and

escape?
i.\L: zx FORTH
of SPE Supplied on cassetle
with editar casselle,
user manuals and keyboard overlay. ZX Forth
combines the simplicity of basic with the
speed of machine code now £14.95

A -
GREAT éf
CHESS :
GAME FOR
YOUR ZX81

OR SPECTRUM'
ZX CHESS|

Very popular machine code program, with six
levels of play and an analysis option. Available
for ZX81. £6.50

ZX CHESS I

Anew improved version, with a faster response
time, seven levels of play, analysis optionandin
addition arecommended move option, £9.95

ZX 1K CHESS _.—-—-—-—'—'_'__T{—_,_
Anincrediblegame A featured onil v
in1K foronly 295 ———

Mk b b b B B B e e i e e e kA

SPECTRUM

VOICECHESS|

the fiahly s ¢ ful Z¥ Ch i
{hered al njs e of £8.95
\AAAAAALALARALAAAAAALAAAS AL LA L)
SPECTRUM CHESS now only £9.45
- S S e .

— ayailable
0 ‘JUETP\U

*SPECTRUM
CHESS 48K

To: Artic Computing Lid., 396 James Reckitl Avenue
Hull, N, Humberside, HUB 0JA

Please supply

Cheque for total amount enclosed
Mame
Address

—-------J



