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LONELY Genie I Microcom-
puter, early eighties, with large
peripheral family but currently
unattached, would like to meet
interesting, attractively pack-
aged software, Genie or Tandy
specification, for programming,
problem solving, entertain-
ment and long-lasting
friendship. Reply in confi-
dence. Box No RS232.

ANSWERING MACHINES
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Buying your first Genie I microcoxﬁputer is just the start of a long and enthralling adventure, for it won't

be long befar,
make up the complete Genie System.

Firstly there isthe

which immediately expands your
Cenie's capacity to 32K RAM, and
upto 48K RAM ifrequired. It can
be connected to 4 disk drives, a
printer, RS232 interface or S100
cards. ¥

Then there is the

a compact unit with 80 column, 5 x
7 matrix print-out, which.connects
to your Genie through the
‘Expander, or via the Parallel
Printer Interface.

The & ity o =l

gives you greater storage
capacity and full random access
| file handling, with the option of
double-density through a
special adapter.

New Dual Disk Drive

now available!

Finally, there is Genie's very own

a mustif you want to let the rest of
the family watch their TV, in

\ peace! §
5 Available inB& W or greentube. § 1

efyou will want to expand your system with some of the wide range of peripherals which

¥

The suprfme advantage of the Genie I system is
its compatibility with the TRS 80, which means
that literally 1000’s of pre-recorded programs are
already available, just waiting to be plugged into

. your Geniel! :

The recent improvements in the Genie system,
including Extended Basic, sound unit and
machine language monitor, make it the ideal
system for the committed hobbyist, and an
excellent and easy-to-use educational tool.

) SPECIAL TECHNICAL GENIE
HOT - LINE ON 0629 4995

for all your te ce and service back-up on any
aspect of the Genie 11 diréct from the experts!

Please send me FREE, 16 page colour brochure on the
I Genie Computer System. I enclose 25p postage.

i YG-82

| Chesterfield Road,
- Matlock,
Derbyshire DE4 5LE.

; Telephone: 0629 4995, i
' Telex: 377482 Lowlec G.

b
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Beating logic; misadventure; pure artistry.

YOUR LETTERS:

NEWS:
Sharp pocket computer; micro viewdata; and

biggest-ever Computer Fair. 1 7

COMPUTER CLUB:

East London Amateur Computer Club
compares the BBC Model A and B.

ZX SPECTRUM: 20

Tim Harmnell evaluares Sinclair’s Spectrum
and pits this colour micro’s performance

against its competition. 2 4

VIC-20 SOFTWARE:
The latest software for the Vic-20 reviewed by
Boris Allen, who concludes that the quality

' could be improved. 28

ZX-81 KEYBOARDS:
Stephen Adams looks at the growing variety of
keyboards for the ZX-81 and decides which
are the best value for money. 32

FLEXIDISC:
A free Othello program on flexidisc. Bill

Bennert shows how this could become a cheap |

alternarive to software cassettes.
INTERVIEW: 36

Ron Bissell, of Macronics, talks to Brendon
Gore about a new disc system for the ZX-81.

BBC PROGRAMMING: 39
Features of the BBC Micro not included in the

manual.

VIC-20 MARS: 40
A space game for the unexpanded Vie-20 by
Paul Edmond.

BASIC TRANSLATIONS: 43
Tony Edwards continues his series, this
month concentrating on converting BBC Basic

to other dialects.

ATOM UTILITY SET: 46
David Berry presents a do-it-yourself toolkit
for the Acorn Atom.

ZX-81 MONITOR: 50
A machine-code monitor by John Sylvester
offers fearures Sinclair missed.

PORTABLE COMPUTER: 56
John Dawson explains how to build your own

portable computer.
RESPONSE FRAME: 6 1
More answers to your technical queries.

FINGERTIPS: 63

David Pringle looks at programs and tips for
calculator enthusiasts.
SOFTWARE FILE: 67

Another eight pages of your programs,

| including ZX-81, Vic-20, BBC Micro and

others.

COMPETITION CORNER: 79
Result of the Klingon Death competition and
a further puzzle for a £15 book token. The
Arfon expansion board crossword falls

| berween pages 18 and 19.
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EDITORIAL

THE SPECTRUM'S arrival on the microcomputing front line will decimate the ranks of
prospective Vic, BBC Micro and Arom users, but will the ZX-81 be its first victim?
Undoubtedly even before their expectant fingers have had a chance to grapple with the
Spectrum’s complex shift-key system, many ZX-81 owners will find the prospect of low-
cost colour, sound and memory a lure too strong to resist. But with substantial ZX-81
price reductions in the air — £50 for the basic machine — the 81 will still be in a very
strong position to offer the young or the penurious beginner an ideal point of departure

into computing.

Some of the 180-odd companies which have sprung up to service the ZX-81 with
software, hardware and peripherals have already reported a drop in trade since Sinclair
announced his new colour computer. ZX users are clearly waiting for a sight of the new
micro before deciding to shell out more on expanding their existing systems. But the
attractions of the Spectrum will reach out beyond current micro owners to those who
decided against making the ZX-§1 their first machine when they saw irs flickering screen

and heard about its capricious loading.

The Vic was aimed at those first-rime users. Now one can only speculate on whar
Commodore’s response will be to Sinclair’s latest venture: it will have to be strong if it is
to save the Vic-20 from an ignominious end to a brief career. At £180-plus for a 2.5K low-
resolution colour computer, the Vic has overnight became a radically less attractive
proposition when compared with the £175 needed to secure a 48K high-resolution
Spectrum. Drastic price cuts seem the only answer. Commodore’s £100 Ultimax might
have had some say in the matter, if it had not been shelved for the immediate future.

In any case the Spectrum will not have it all its own way. The BBC Micro, despite its
higher price, still has fearures thar Sinclair’s colour micro cannot rival — a real keyboard,
sound synthesiser and composite video, for example. Furthermore the Electron, Acorn’s
still-secrer weapon, could present the Spectrum with some very tough competition.

Perhaps the last variable in the micromarket equation is Sinclair’s Microdrive. Coupled
with the power of the Spectrum, the appeal of 100K mass storage for £50 may add uptoa
renewed period of the Sinclair domination which started with the announcement of the

ZX-80 in January 1980.

The projected new price for the ZX-81 is £80 with the 16K, RAM pack. Thar should be
enough to ensure steady sales in the UK., and continued success worldwide. At the same
time, the cost of the ZX printer has discreetly risen to about £70. Sinclair has made it clear
that he will not stop ZX-81 production. In any case, unlike programs loaded into a wobbly
RAM pack, the 350,000 ZX-81s already sold will not just vanish into thin air.
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BIRONASTG electronics

48 JUNCTION ROAD, ARCHWAY LONDON N19 5RD 100 yds FROM ARCHWAY STATION & 9 BUS ROUTES
TELEPHONE: 01-263 9493/01-263 9495 TELEX: 22568.

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS
o)

4.0,
VIC 20 UK101 Yo

* 24 Colours, 8 for Characters, 8 for Border, UK101 Kit inc 8K memory £125 =&
16 for screen mixed as you wish. Heﬂd"f’ Built inc 8K memory £175

*3 tone Generator for sound. :

“Uses Pet Basic Plugs into T.V. ggg%?:;igﬁ%i%114 E::?g

.m%r%%r%s;ﬁ’gr:ﬂ?ﬁ le to 32K Parallel Printer Interface EZ-‘I-gg
Cases 19.

T.V. Modulator and

Power Supply Chromasonics Sound Kit %%

Colour Kit

ONLY £165.00
VIC Cassette Deck NEW ) NEW : NEW
ONLY £38.00 32§nﬁynamic Memory Baargag
Avaisblecoon P.1.0. and Eprom Programmer Kit
80 Column, 30 CPS, only £24.50
Tractor Feed
ONLY £199.95
APPLE Il PLUS PET
AUTOSTART “EUROPLUS" 4016 16K RAM 445.00
48K Apple Computer 649.00 403232K RAM 569.00
Disc Drive with Controller 803232K RAM 755.00
o ey, B
i 1 i 15 rive .
Disc Drive without Contrcillaeg o0 8050 Disk Diive. 756,00
v Colour Card m.m 4022 Printer 80 Col 357.00
: A 8024 Printer 132 Col 975.00

Silentype Printer 199.00 £

_Hx";}G o (e 8025 Printer/Typewriter

835.00
8027 Daisy Wheel 735.00

phics Tablet 425.00 At
V Modulator 14.00/ ..

A range of Apple A range of Pet
Accessories and Accessories and

Software are ¥ - Software are available
available

VIDEO GENIE

PRINTERS : £299 £G3003
: INTERFACES AND CABLES Utilises 280, 12K level |l Basic, In-
% FOR APPLE Ii. PET, TRS&0, togral Cassstte Deck, UHF O/P, 16K
! RS232. UK101, SHARP RAM, all TRS80 features. Simply
U SUPERBOARD — ALL \p’lﬁlsﬁn;:o:-nomtor or UHF TV. With
AV, 3 o '
X EPg{EAh?L;'!){M FT/1 £399 PARALLEL PRINTER INTERFACE INC CABLE £38.00
. 5 CHROMASONICS PROGRAMMABLE SOUND KIT £24.50
EPSON wa £359 Dual single ShEEF frigtion and SOUND KIT (FITTING EXTRA) £8.20
Dot-malrix printer Cwi‘:h Pet ;rggég; Jgreg. 9 wire head, lrue LOWER CASE KIT (FITTING EXTRA) £29,80
graphics interface. Centronics - COLOURKIT (FITTING EXTRA) £36.00
parallel and senal. Pet and EPSON-MX80 FT/2 £440 EXPANSION BOX INC 16K RAM £199
Apple compatible. True bidirec-  An FT/1 with high resolution 16K /32K RAM BOARD £94/ F£129
tional, 80 cps. graphics. NEW GENIEIINOW AVAILABLE .........ccociioionen £310
EP80 MXB82 £389 SEIKOSHA GP80A £199
As MX80 plus high Resolution Dﬂlmalrixh5x?- %Oo%gumﬁsﬁ
hi cps rapnics; ounie Wi
S charagters. TANTEL
JUST PHONE FOR FURTHER DETAILS PRESTEL BY TANTEL
COMMUNICATIONS AT YOUR FINGERTIPS
MON ITORS FOR BUSINESS & HOM;. UP TO DATE INFO
180,000 pages of information on Travel, News,
9" Green Screen £99.00 HITACHI PROFESSIONAL Investment, Holidays, Hotels Etc., Etc.
12" Green Screen £125.00 S £99.95 £159
12" BMC Green Screen £159.00 12 £149.00 TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.
DEMONSTRATION AVAILABLE AT OUR SHOWROOM.
ALL (T, ARRY A ONE YEAR GUARAN

welcome. Official orders welcome.

‘ Please add VAT 15% to all prices. Postage on computers, printers and cassette decks charged at cost, all
— "

J other items P&P 30. Place your order using your Access or Barclaycard (Min. tel. order £10). Export enquiries
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% o SPECIAL PRICE ONLY

2 VAT

Complete with BASIC
language cartridge and

MAIN DEALERS FOR manual

Available whilst stocks last!
ACORN-VIC20 | . \yapp 410

B.B.(.-ATAR] CASSETTE RECORDER
~ mamuall AND SOFTWARE SPECIALISTS =~ NOW ONLY f45

E AN A<7| Itshere at last!

0 cg,,;s B.B.C AMicrocomputer
[%| Games Pack1

Suitable for BEC models A & B

GAMES PACK INCLUDES
STARWARS — ELACKJACK
ALIEN INVASION — SIMON — FORTUNE
Phone for details ACORN ATOM Packages

(omp“'e" 72 NORTH STREET,

ROMFORD, ESSEX.

"-o.' Y1 TEL 0708 60725
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ANGLO AMERICAN SOFTWARE CO

BBC — TRS-80 — ATARI —PET — APPLE — VIC — ZX81

We know what it is like out there, because that's where we came from. Before we decided to become software
entrepreneurs, we were just like you enthusiasts searching through magazines for the ideal mail order software
source. What we hoped to find was a single entity that offered an ultra-wide selection for our micro-computer.
That pre-selected only the best of many similar sounding programs that reached the market every month. That
could give us personal assistance with the purchase-decision process, and that stood behind its products. When
we couldn’t find it we decided to become it. So ANGLO-AMERICAN SOFTWARE CO WAS BORN.

Please state clearly the program(s) you require. Include your name, address & machine type + memory size.

Prices include VAT, postage & pac}gr'n_q.

QILTYCOON

What would it be like to be an oil
producer. Find out with this action
packed simulation as you try to
become an oil tycoon. Explore for
new wells get reports, name your
own price for oil — but don't get too
greedy or beware. The game involves
strategy and chance. You could end
up as one of the wealthiest men in
the country or the bankrupt victim
of too many oil spills. You will

find OIL TYCOON both challenging
and exciting.

PRICE £9.95
CASSETTE

_MASTER DIBRECTQRY

DUNGEON OF DEATH

Your quest is to search for the Holy
Grail where you descend through 12
levels, find the Holy Grail and return
to the surface. The Grail is guarded

Wasn't it yesterday you threw the

cat into the washing machine because
vou couldn’t find where you had put
the last Adventure game you had
saved or was it that you gave your
mather in law the leftover curry
because your three year old had
mixed up all your data disks and now
you don’t know which ane is which.
Well cheer up MASTER
DIRECTORY is here. The M.D. is a
storage program that reads the files
on your disks, stores the name,
extension and even records the free
space on each disk. All you do is
number your disks. You can use it
alphabetically or search for name and

AIR FLIGHT SIMULATION
Instrument takeoffs and landings are
no picnic ask any pilot. This com-
puter simulation is sure to keep you
on the edge of your seat. You begin
with a full tank of fuel and a flight

plan to fearn simple take-offs
and landings. Pay attention to
your instrument panel too steep
a bank and your air speed — will
drop like a stone. . . so will your
plane. It's about as close to the
real thing as you can get this
side of the runway. Fun for all
the family when you learn to do
acrobatic manouevres.

PRICE £9.95

CASSETTE

ext search for free space. Store 5000
files ar 320 disks.
Requires one disk drive,

PRICE £21.00
DISK

by SMAU G the most fearsome
monster of all and ten lesser breeds.
You can only survive by using all the
powers at your command. You can
cast magic spells, drink potions that
may or may nat help you find items
to help you fight the monsters. Step
softly in the darkness. Treasure or
sudden death is only a footfall away
inthe DUNGEON OF DEATH.

PRICE £10.75
CASSETTE

THE FLYING CIRCUS

Is a package covering biplane to
maodern day planes. These seven
programs offer you the daring
realism of flight.

1. AIR FLIGHT

2.NIGHT FLIGHT

3, AIRMAIL PILOT

4 MOUNTAIN PILOT

5. 0"HARE (air traffic controller}
6. APPROACH RADAR

7.JET FIGHTER PILOT

A great combined flying package.
Try to master the lot.

SANTA PARAVIA & FIUMACCIO
Fancy beinga MRS THATCHER
well with this program you will come
g near to it as you will ever be.
Perhaps | should acquaint you with
the domain. It is not a wealthy Area
but riches and glory are there for the
aware. You will have to worry about
the serfs requesting more grain if
they don’t get it they may flee.
There is the weather as well if it is
good so will the crops be. You may
find you have to increase the tax.
You may also wish to build a new
palace to measure your progress the
official cartographer will draw you a
map so as to see how to plan your
strategy. A very entertaining game.

PRICE £10.50

CASSETTE
PRICE £25,00 PRICE £14.25
DISK DISK
SEND 75p FOR FULL ¥  PROGRAM OF THE MONTH *
CATALOGUE SPACE SHUTTLE

Refundable against purchase

Dealer Enquiries Welcome

Save £4.50

SPACE SHUTTLE

5.3 million pounds of thrust sent the space shuttle
COLUMBIA into orbit, Now on-board computers will
help to bring her safely and gracefully back to earth.

puts you in the command pilot’s

ANGLO AMERICAN SOFTWARE CO.

138a Stratford Road N

Sparkhill
BIRMINGHAM B11 1AG
021-771 2995 24 hour ansaphone

6 YOUR COMPUTER, JUME 1982

chair of the first reusable space vehicle and until com-
mercial flight becomes available this is the closest you
will.get. We feel this is one of our best programs.

PRICE £17.00 Special offer price of £12.50 CASSETTE.

* *

.



FAST ACTION...
KILL THE
| ATTACKING CREATURES

MEGALEGS...more than just another
computer game

...it's exciting

...it's challenging

...it's a spectacular arcade game with a
new dimension ot excitement and...
...it's destined to be one of '82's most
fascinating and most demanded fun
games! Collect points by killing off the
attacking creatures. As your skill improves,
the attackers speed increases.

Will you survive?

T L S

Joystick required.
Available on disk or cassette... only $34.95.

W Order direct from:
ANGLO AMERICAN SOFTWARE CO
138 STRATFORD ROAD
SPARKHILL
BIRMINGHAM B11 1AG
021 771 2995
DEALER ENQUIRIES WELCOME

: A LA sonel A FAHI S0 vl B0 on o
w""' “M_m__m_l::'::/ -
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ICRO QE.N QUALITY PRODUCTS
ZX81 A/D CONVERTER BOARD

This 4 channel analogue to digital converter, originally
developed for joystick control, can be used for such
applications as measurement of voltage, temperature, light
intensity etc.

skill is required to make this connection, and it actually
improves the stability of the RAM pack}),
Price now only £18.50.

*The most exciting add-on ever for the ZX81, free
yourself of that dead, unresponsibe keyboard.

*1 or 2 joysticks may be connected via our A/D board.
*Turns your ZX81 into a true programmable games
machine,

*Extends the capability of the ZX81, imagine the
tremendous variety of games and applications that now
become possible.

*Details supplied on how to use the joysticks in your
OWN Programmes.

Please note that you cannot connect conventional analogue
joysticks directly to the digital input ports found on most
I/O beards, an A/D convertor such as ours is required.

A free copy of ZX AMAZE plus any one of the games listed
below when ordering a joystick and an A/D board.

PROGRAMS AVAILABLE

You've tried the rest, now try the
BEST. This program has many features including an ever
increasing rate of play (they’ll get you in the end).

only £3.95

The board fits in between the RAM pack and the ZX81. (No

| JOYSTICKS FOR THE ZX81 only £9.60 each -

14 Q18 OI0E Quite simply the best breakout on the
market. Features seven bat angles, (you won't find this

one easy). only £3.95

o SV IR () i@ A very addictive arcade game.

Bomb and shoot your way out of trouble, otherwise you

are doomed to crash. Generates a different pattern, for a

different game each time you play. On the reverse of the

cassette is ZX REFLEX, find out how fast you really are.
now only £3.95

The original and still the best. * Graphic
display of chessboard * 6 levels of play. ¥ Displays record of
your moves and the computers. * Board can be set up to any
position. * Has ability to change sides or level in mid-game.
* PLUS * CHESS CLOCK on reverse side, records time
taken by each player. * Resetable function. * Single key
entry.

NOW ONLY £6.50

8 88 Nlomaen wrens 45 =nter and

run your own machine code. Relocates to top of memory

to allow you to load other programs and find out how they

work. Block move. Byte search. Load display and alter all

CPU registers. Window on memory facility, uses standard

mnemonics, an absolute necessity if learning machine code
Only £3.95

All our games are written in machine code, and can be used
with joysticks or keyboard, (except chess, keyboard only).
Supplied on cassette with library case.

To allow you to prove to yourself that our products are
second to none, MICRO GEN offers the following terms to
our customers.
14 DAYS FREE APPROVAL ON ALL PRODUCTS

All money will be refunded if goods are returned in good
condition within 14 days of despatch.

If you write a program which is exceptional, please submit
it to us. We will offer a royalty if it is suitable.
Cheques + POs Payable to MICROGEN 24, Agar Cres,

Bracknell, Berks.

TEXAS INSTRUMENTS
HOME COMPUTER STOCKISTS

ABERDEEN Dixons ALTRINCHAM Boots ASHFORD
Rumbelows BARNET Rumbelows BASILDON Rumbelows
BASINGSTOKE Boots BATH Boots, Microstyle BEDFORD
Carlow Radio, Rumbelows, Boots, Comserve BILLERICAY
Rumbelows BIRKENHEAD Dixons BIRMINGHAM Dixons,
Comet, Hewards Home Stores, Boots BLACKPOOL Boots
BLETCHLEY Rumbelows BOREHAMWOOD Rumbelows
BRADFORD Ackroyd Typewriters BRAINTREE Rumbelows
BRENTWOOD Rumbelows BRIGHTON Gamer, Boofs BRISTOL
Dixons BROMLEY Rumbelows, Boots BROMYARD Acoutape
Sound CAMBRIDGE Rumbelows, Dixons, Heffers
CANTERBURY Rumbelows, Dixons CARDIFF Boots, Dixons,
Computer Business Systems CARLISLE Dixons CHELMSFORD
Dixons, Rumbelows CHESTER Boots CHINGFORD Rumbelows
COLCHESTER Rumbelows CORBY Computer Supermarket
CREWE Midshires CROYDON Boots, Dixons, Allders
DARTFORD Rumbelows DERBY Datron Microcentre, Boots
DORRIDGE Taylor Wilson DUNSTABLE Rumbelows
EASTBOURNE Rumbelows EDINBURGH Robox, Esco, Texas
Instruments, Dixons, B.E.M. ENFIELD Rumbelows EXETER Peter
Scoft, Boots, Dixons GLASGOW Boots, Esco, Robox, Dixons
GT. YARMOUTH Rumbelows HANLEY Boots HARLOW
Rumbelows HATFIELD Rumbelows HEMEL HEMPSTEAD
Rumbelows, Dixons HITCHIN Rumbelows HODDESDON
Rumbelows HULL Radius Computers, Boots, Dixons, Peter Tutty
ILFORD Boots IPSWICH Rumbelows KINGSTON Dixons
LEEDS Dixons, Boots, Comet LEICESTER Dixons, Boots
LEIGHTON BUZZARD Computopia LETCHWORTH
Rumbelows LINCOLN Dixons LIVERPOOL Dixons, BEC.
Computerworld LONDON: Balham Argos Bow Rumbelows
Brent Cross Dixons, Boots Camden Town Rumbelows City
Road Sumlock Bondain Clerkenwell Star Business Machines
Curtain Road Eurocalc Ealing Adda Computers EC1 Argos
Edmonton Rumbelows Finchley Road Star Business Machines
Fulham Mondial Goodge Street Star Business Machines
Hackney Rumbelows Hammersmith Dixons Hendon
Futurtronic Holborn Dixons Hounslow Boots Kensington High
Street Video Palace Knightsbridge Video Palace, Harrods
Loughton Rumbelows Marble Arch Star Business Machines
Moorfield Dixons Moorgate Star Business Machines New
Bond Street Dixons NW1 Mountaindene Oxford Street
Selfridges, HMY.,, Dixons Regent Street Star Business Machines
Tottenham Court Road | andau, Eurocalc Victoria Street
Army & Navy Wandsworth R EW. Wood Green Boots,
Rumbelows Woolwich Rumbelows LUTON Dixons, Rumbelows
MAIDSTONE Dixons, Boots, Rumbelows MALDON Rumbelows
MANCHESTER Orbit, Boots, Dixons MIDDLESBROUGH Boots,
Dixons MILTON KEYNES Rumbelows, Dixans NEWBURY
Dixons NEWCASTLE Boots, Dixons NORTHAMPTON Dixons
NORWICH Dixons, Rumbelows NOTTINGHAM Bestmoor,
Dixons, Boots ORPINGTON Rumbelows OXFORD Science
Studio PETERBOROUGH Boots PLYMOUTH JA.D., Dixons
PORTSMOUTH Boots, Dixons POTTERS BAR Rumbelows
PRESTON Dixons RAMSGATE Dixons RAYLEIGH Rumbelows
READING Dixons RENFREW Comet ROMFORD Rumbelows,
Dixons RUSHDEN Computer Contact SANDY Electron Systems
SCARBOROUGH Video-+ SHEFFIELD Datron Microcentre,
Dixons, Video-+ Wigfalls SITTINGBOURNE Rumbelows
SLOUGH Boots, Texas Instruments SOUTHAMPTON Dixons,
The Maths Box SOUTHEND Rumbelows, Dixons ST. ALBANS
Rumbelows STEVENAGE Dixons, Rumbelows STRATFORD
Rumbelows SUDBURY Rumbelows SWANSEA Dixons
TONBRIDGE Rumbelows WALTHAM CROSS Rumbelows
WALTHAMSTOW Rumbelows WARE Rumbelows
WARRINGTON Boots WATFORD Computer Plus, Computer
Centre, WELWYN GARDEN CITY Rumbelows WETHERBY Bits
& Pieces WOLVERHAMPTON Dixons WOODFORD Rumbelows



TEXAS INSTRUMENTS

With the Home Computer fromTexas Instruments,
you can converse in the five major languages:

BASIC, PASCAL, TI-LOGO, ASSEMBLER
and it speaks English!

When you compare the TI-99/4A Home
Computer to its competition, you'll find it is a
truly remarkable machine. For a start, it enables
you to use the most important programming
languages. Something that is difficult to find on
other comparable computers. What's more, it
has a large 16 K Byte RAM memory capacity,
expandable to 48 K Byte. With the addition of
certain peripherals and a Solid State Software”
Module a total combined RAM/ROM capacity
of 110 K Bytes is available. The T1-99/4A Home
Computer plugs into an ordinary TV set and
can be expanded into a complete computing
system with the addition of peripherals such as
two ordinary domestic cassette recorders, remote
control units, disk memory drives, speech
synthesiser, and thermal printer. Via an RS 232
interface option, other peripherals such as
communication modems, impact printers and

plotters can be attached. With it’s high resolu-
tion graphics with 32 characters over 24 lines in
16 colours (256 x 192 dots), three tones in five
octaves plus noise, and BASIC as standard
equipment and options such as other program-
ming languages - UCSD-PASCAL, TI-LOGO
and ASSEMBLER - and speech synthesis, you'll
find that the T[-99/4A Home Computer more
than compares with competition. Especially
when the starting price is £340 or less. When
you want to solve problems there are over 600
software programs available worldwide -
including more than 40 on easy-to-use Solid
State Software” Modules.

After all, from the inventors of the micro-
processor, integrated circuit and microcomputer,
it’s only natural to expect high technology at a
realistic price. o

The TI[-99/4A Home

: Computer: anather way we're

55 helping you do better.

32 We'll help you do better.

£ TEXAS INSTRUMENTS
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AUTOMATIC
ZX99 TAPE CONTROL

The logical extension for g5,
the Sinclair ZX8I giving 9
data retrieval & word processing

The 2X99 Tape Control system is a sophisticated extension to
the Sinclair ZX81 Microcomputer, providing remarkable
additional capabilities, which allow both the beginner and EXTENSION

gxpert access to a professional computing system without the sn%fét:ﬁz FECRC;EEE?;
expected expense.

# DATA PROCESSING = REAR

The ZX99 gives you full software control of up to four tape
decks (two for loading and two for saving) allowing ‘mixing’ of
data files to update and modify them. This is achieved by using
the remote sockets of the tape decks to control their motors as
commanded by a program.

3# PRINTER INTERFACE

The ZX99 has a RS232C interface allowing you direct
connection with any such serial printer using the industry
standard ASC11 character code {you can now print on plain
paper in upper and lower case and up to 132 characters

per line.)

¥ MANY SPECIAL FEATURES

There are so many different features that it is difficult to list
them all:

For example:

AUTOMATIC TAPE TO TAPE COPY: You can copy any
data file regardless of your memory capacity (a C90 has
approx 200K bytes on it) as it is loaded through the Sinclair
block by block.

TAPE BLOCK SKIP without destroying the contents of
memory.

DIAGNOSTIC INFORMATION to assist in achieving the best
recording settings.

The ZX99 contains its own 2K ROM which acts as an extension
to the firmware already resident in your ZX81'S own ROM. The

ZX99's ROM contains the tape operating system, whose :; \%Q

functions are accessed via Basic USR function calls. Each ) j \}\/’
function has an entry address which must be quoted after the ’ ExmmnmmTEs £312

OF 9 1 I £ O S

USR keyword. All of the functions can be used in program o TAPEDAIE

{ALL REQUIRED FEATURES)

._.___>.§

statements, or in immediate commands (i.e. both statements
with line numbers and commands without them].

COMPREHENSIVE USER MANUAL INCLUDED IN PRICE

COMPUTER CASSETTES QTY |PRICE| TOTAL ITEM Qry | PRICE[ Pap|TOTaL |  ORDER FORMTO:
c5 i5p LX99 éulcmclal*ic T_c;pe £ | CJQtO ~-QJS Qttem
ontroller
<10 37p Super Software 59-95 | 295 De;;:-‘r'C'E e
i F ; 44 ShrotonStreel,
= 8 =2 Coei e ARG London NW16UG Tel: 01-258 0409
Cl5 399 Cheql,rcfpo pﬂ}deE to Storkrose Ltd. Telephone enguiries welcome
c20 4lp or
Wi .

c25 43p iR Charge my Access/ Visa card no MAME
C30 44p | ADDRESS
C15 Leaderless £1:008

Add min £1-50 or 10%P 8 P SIGHED
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ZX81

HINTS & TIPS for the ZX81

by ANDREW HEWSON

“"Good vakue and quite fascinating . . . & very inexpensive way of acquiring months e
Programming experience’” Your CompurerNov 1987
"Excelent. . . very good vaiue for money” SYNC
81 pages axplaining how 1o squeere a computing quart out of a Sinclair pint pot.
Saving Space — vital reading for all ZXB1 users.

Understanding the Display Fila — using the display file as menwey, ciearing 3 part of
the display, using tockens in PRINT staterments. Covnerting ZXB0 programs —
explaining simply but comprehensively how to convert the hundreds of published ZXB0
programs. Chaining programs — rewvealing techniques for passing data between
programs; calling subroutines from cassette and establishing data files. Machine Code
Programs — all you want to know about ZB) maching languagd. Explaining how to
write, oad, edit and save maching code and how to debug your routines, Routines and
programs are scattered lberally throughout the 1ext and the final chapter consists of 12
useful, interesting and entertaining programs such as LINE RENUMBER, BOUNCER,
SHOOT, STATISTICS, etc.

16K RAM E£37.50

A top-guality add-on memory, simply plugs into
the back af your Sinclale computer. Can be used
in confunction with the ZX printer. Neathy
peckaged in a black plastic shell 1o maich your
ZXBT. Supplied with one year's guaraniee.

ZXB1 ** SPECIAL OFFER** FREE COPY OF OUR
SUPER ‘SPACE INTRUDERS' CASSETTE with
ANY order for the 18K RAM received by 23.5.82,
One copy par customer.

64K MEMORY

Developed by Memotsch this amazing B4K RAM needs NO extra power supphy.
Simply plugs neatly and firmly into the rear port of your ZX81. Can be used with the
X printar and other add-on hardware. Just look at these features . . .

#8-16K can be switched in and out in 4K blocks 1o leave space for memory mapping.
#12-16K can be protected against overwriting during loading from cassatte.

#*directly addressable and user ransparent.

#*yp 1o 18K of basic program.

#32K or more of variable area.

280 OP CODES £1.45

A must for the beginner and the experienced programmer alike. This handy ready
reckoner lsts all the 600 plus Z8) machine code instructions in decimal and hexadecimal
with their mnemonics. Each Op Code ks succinctly axplained and cross-referanced.
Supplied in a protective transparent wallet for easy reference and durability.

Cheque with order or guote access number to:

HEWSON CONSULTANTS

ZX81

=
16K SOFTWARE 3 - "
SPACE INTRUDERS £5.95 - e I. - w"
Mot to be missed. All action display. 40 ﬂ‘ .h
alien ships in each squadron. Automatic ]
option — the machine plays itseif. ; ! £

Squadron after squadron of alkens attack
wour position. Three laser guns. Full
store display., Written in maching code
for super fast fun.

¥ "‘\," -
/ ~
.‘.a. .‘. <t Y
PROGRAMMERS TOOLKIT  £6.50

Are you writing your cwmn programa for your ZX817 Then use our TOOLKIT 1o do the
donkey work, Copy into RAM before you start work and then you will have it 81 your
fingertips. Comprehensive LINE RENUMBER including GOSUBS and GOTOS; LOAD,
EDIT and RUN machine code programs; INSPECT the ZX81 system routines; COPY
them into RAM and PATCH and/for EXTEND them; FIND a given piece of BASIC code
and replace all sccurrences of it; move blocks of Basic lines with EDIT.

LANGUAGE DICTIONARY 8275

Mow you can construct your oven English/French, EnglshlfAnything dictionary with our
LANGUAGE DICTIONARY. UPDATE the entries, SEARCH for a word, CREATE a new
dicticnary and save it on tapa.

1K SOFTWARE

MINI INTRUDERS for the 1K machine £3.95

An incredibly fast moving game, dodge left and right to avoid falling missiles. Fire Saheo
after Salvo at the attacking alwn squadron, more aliens join the squadron all the tima
Count how many lazer bases you lose before you have cut them down.

PLAMET LANDER E3.78

Four programs:

il Planet Landar; il Space Docking; iil] Stopwatch; vl Clock.

STATISTICS  £378

Three programs:

{1} (1) Szatistics; prints the current mean and standard deviation after each value is
entered. (1) Regression; prints the current mean and standard deviaton of the y values,
the x values and the intercept and slope of the regression line. (1) Trend; prints the
current mean and standard deviation of the y values: the x valees and the intercept and
slope of the trend line.

[2} Chi sgquare test calculates the value of the chi square statistic for comparing
observed and expected values,

[3} Graph plot; plots a graph of data entered from the keyboard.

Special offer

Mini Intruders and Planet Lander £5.00. Offer closes 23.5.82.

HEWSON CONSULTANTS, Dept. YC, 7 Grahame Close, Blewbury, Oxon OX11 9EQ. Tel: (0235) 850075

The ultimate
SINCLAIR ZX 81 (16K)
DATABASE FILING SYSTEM

by DALE HUBBARD

Fed up with boring games — make your ZX81 work for you!
The one you’ve been waiting for!!

Cassette based
Clear “menu’’ operation

Facilities include sort, search, list, delete, change, total numeric field, save and load file, line print, etc.
Complete with demonstration file and full instruction/application leaflet.

Requires 16K Ram pack.

Applications: Recipe file
Stamp/coin collections
Inventory Control
Employee Data
Record Collections
Magazine article catalogue

May be used for any application where fast access is required to stored information

Access accepted
Send cheque or P.O. or credit card number to:
GEMINI MARKETING LTD.

Quay House, Quay Road, Newton Abbot, Devon TQ12 2BU

OR telephone us with your credit card order
on Newton Abbot (0626) 62869

DESPATCH BY RETURN

ONLY
£5.95 FULLY INCLUSIVE!

YOUR COMPUTER, JUNE 1982
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CBM VIC PASCAL H'back E13.95
oz Program the Z-80 £11.95
-jIC 10 ; Your Firt Computer 725
"!CC“‘“““ s y‘i €302 Appliadions Book  E10L25
VIC Printer (5] Advanced BASIC £6.45
"3‘:5&:!‘?““ = Apple I Lser's Guide Ei110
DCarniepe o Basic BASIC £8.95
BK. RAM Cartridpe 2 BASIC Busineas Softwars  £7.05
:_6::'“’- C“Tﬂae D BASIC Computer Games £5.95
rigrammers A ~ BASIC Corap Progs
r‘-’-=<r|-f-:':ec-: e in Szicnee & Eap £E.55
Jayarick % BASIE with siyln E&.95
w BASICA aif
;“": %DET“""‘EE . o« seacking guide £5.95
A:::;::: 'rl:v;::: asic E -?:r.:«:uu:r].--x Gide e
{ {Cbarne 4
Super Slot (ROH) (o) ﬁr-uP .
AP me Playing with BASIC  £8.20
THESYMBOL OF VALUE | S%i18]./.\7/.1RE]3 Aben (RO "= e e
Super Lander (RO} your Acom ALam £7.95
NASCOM SOETWARE Foad Race (RCH] Inarane BASIC TB.75
weosnen oo [SHARP PC12 sooks __JISEcE
:'75 NAS-SYS 1 EPROM £18.00 1 1 Beginner's Book £3.50
ascom 1, with ZEAP 11 for MAS Compucers forEveryone  £6.00 Micros Vol 1
-"‘T‘l\'S-S'\'S'Irus“IEI £112.50 Sﬁlnéx EPROM 16530 Sthence & Eng Basikc Concepes £10.10
MacomTnouser RAH  £20150 | oeyns Sl ie Prog Apple | Ed £11.60 | Microsof BASHS £8.75
ImED.LEU'EI. ST5 an g £7350 Apgle BATIC Dana More BASIC Games E6.75
Natcom 1, with B micreeolt File Programmang £2.55 Mostly BASIC
MAS-5Y5T less FID £126.00 basic b BOM L1800 Hake 2 secessof Applics Apple [T ET.95
Nascom 1 no user BAM - E23E5D Micro-computing in Maoscly BASIC
CASED SYSTEMS your Businass | Applics PET E7.95
Nascom 3, ma uter RAM 5338?1 ATARI Iazide BASIC Games £11.50 Frogramming a
BE mer RAM £36.00 britro to PASCAL £11.50 IMizre - 6501 EBOS
;E;uwrﬂﬁ.rﬂ E?g;';j 800 Computer !
IK, user RAM 103, 400 Computer w3 )
48K s RAM £417.00 | Recorder & YOU’LL VALUE QUR EXPERIEMCE
;c:van SUPPLY s Dk Drive = F YOU’LL VALUE OUR PRICES
it form 25 | 16K RAM o - ACELSEE BARGLATEARDWELE OOt « SHAL FURCHALE & PRAT EXCHANGEAARAILE
I caans e > y SUPAVALU E AL FIRETS EXCLUICEG T LB CHE.
RAM B memcry card Blunk Dizlsrres (5) O
Rﬁ:n 16K RAM = kit E7200 | Assembler Bdivor = 16K :
[ B memory card Space Invadert (RGH]) = A ARI 800 ﬁ. RAM) ;i
e o [Shetr £ AT ( il T
Addizional 16K RAM £1350 | MisseCommand(ROM) ; T 161 Bramiy Rosd, Oskwood, Landan
Additloral JICRAM  EI7.00 | Asperoids ROM) & £ Tologhona: 01 263 4040,
116 BESARDYS iy =] Open Man-Sax. ¥-5.30
'|¢£bj.1r=;=v3 = Pill, Programming (1) 3 YOU'LLAND
T2 CTC 1 x UART Irvitation
F'k:' i 1o E:g::: pf%ﬂ?ﬂltcm E '°'°"“::Mm"“ f,ﬁiu”‘“"m
0 for above Lf £10, Touch Typing
CTC far above D £12.60 Canvaristions] Frandd % h'll'.lﬂ:.:: -
UART for above O S | i Goran - ATAIT L To W14 BARKEY — DRAMLEY ROAD To ENFIELD =
DISC SYSTEMS Camveristionsl Spanih a@uuOuBue el [ LT
Mascom tinghe dise drive Ta SOUTHOATE £ |2
(I50KE) indl. FOC card. £422.00 QLCJ)‘> Boes Eie Rl ég 2 \)ﬂ*{
Mascomn dual dhe o) s 'E
drive {50KB each) TAPES = s $€c E«“’
inel. FOC card £416.50 | Bunxcrz 500 [ e o i%‘ﬁ%‘ (4
MAS DOS discop synem E40.50 | Tapes (6 omi=niuide) far 10 ID
b

~ TURN'LISTINGS'INTO
DYNAMIC ZXGRAPHIC PROGRAMS.

All you need is a pencil, ingenuity, and Print 'n’ Plotter Products!
Within hours you'll discover all sorts:of ways to change "waords” into computer “pictures”
and produce really dynamic programs! T
You can do it easily with the help of 2 PRINT 'N° PLOTTER | *
JOTTER and FILM. [—— |
The JOTTER is a 100 page Graphics Pad designed for the
ZXB1/80. Every page has a PRINT and PLOT grid showing
the screen locations. It tells you any part of the screen in
seconds, and gives you a ‘sketchpad’ to produce incredible
graphics for games, business programs, information
panels, iahulztions — everything the normal Tisting” lacks!
PRINT ‘N’ PLOTTER FILM is used with the JOTTER and is & matt, transparent, film
wersion with identically-sized grids. Use it to co-ordinate PRINT or PLOT, or use it to ‘copy’
photographs, maps, charts, lettering or illustrations to use in programs. You can draw on the matt
surface, and rub-out or wash it and use again! Print 'n’ Plotter products will help you produce
| dynamic programs, whether you're converting existing listings or writing an original.
Ask for them at your local Comp Shop, or send today for mail order.

e
——— e — ——— e e e L e aﬁ.ﬁﬂpﬂfﬂge

!
Manyay

3 it wish 10 use this coupon wrile, stati requi is, o PRog

e e et o e |
O Please send me ... JOTTERS @ £350 5 Please sendme..._. FLMS @ £225 ”Gﬂuergﬁr‘gffﬁs-- !

[0 Please sendme ... MANUALS @ £1.00 (£1.50 if ordered without JOTTER or FILM) ; ,,EI.O eh:
3 Remitiance enclosed 23 Bill my AccessVisa No: -a"-'lrrfﬁj{_:ma I
e I

: .Prugram Address

IIﬁlrF"Ing:'Glen‘d l SOES Sace YC3 I
100 Sheets. Size A4 Mote: Oeders ars usually pozted within 88 hours of receipt. If yeu require st Clazs poat pleaze sdd 50p 1o erder. -J
s backing AVTREIS 4T = Butter Micro Shop 3745 Stesham N HE. London SIG = Danmy's Boskseters 2 Carfusia ST London EC1= Microware 131 Mefion R, Lewaster
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= R e B e TR ass s \
YOUR LETTERS '

UNBEATABLELOSER

rony Poulter claims his noughrs
and crosses program, in
February's Your Computer, is un-
beatable. This is only true if you
play logically. If you play X and
arrive at this position:

003

B

9xB
by playing 6, then A, your logical
maove is 3 to block the computer’s
winning line, but play 9 instead and
the computer ignores the chance to
win and tries to block you by playing
B, leaving you to win with 3.

Paul Blythe’s Brahma in April’s
Your Compurer works on the ZX-81
1K but only by changing line 140 to:

LET A{D,E-1) =A(C,B]

to stop rings disappearing. Also, vou
do not need extra memory to have
more rings. By replacing all
numbers in with Code”Chrin™
except for 0, 1 and 3 which can
become Sin Pi, Sgn Pi and Int Pi and
renumbering lines 70, 75, 80 as 61,
62 and 63 you can have up to nine
rings with room to make an illegal
Move 0F TWo.

Jack Berteridge’s Prime Numbers
program in April's Your Computer
has a misprint in line 200 which
should be:

IF P=0 THEN GOTO 250

Line 110 can be changed to:

IF C<> Y THEM GOTO 140
It also needs some changes to mun on
the ZX-E1:

150 IF A=INT [A/2)*2

THEMN LET A=A+1
160 FORY = ATO B STERP2
180 LET R = INT [¥./Q)

Delete 250
To stop 1 being reprinted when
A=1, add:

145 IF A=1 THEN LET A=2
Although mentioned in the Sinclair
manual on page 74, I have not seen a
Software File program using Goto as
a condirional expression. One could
be used in B T Jeaves’s Sarellite
Plor, April, making the following
changes: Delete lines 50, 60, 70,
100.

55 CLS
65 GOTO (10 AND A<>1 AND
A2+ ({7 AND A=1)+
{105 AND A=2)
K Feary,
Wendeorer,
Buckinghamshire.

PORT POINTS

ith reference to Stephen Adams’
recent review of ZX-81 Ports,

we would like to clarify the
following points concerning our
16K RAM and 110 board. Our board
is usually supplied complete with
0.5A power unit for £33, but is avail-
able without for users who already
have a suitable unit. The board will
not work withour a separate power-
supply unit as its +5V and -5V are
derived on boeard from the 12V. Data
sheets for the 8255 cost 50p with the
board or 60p separately. General

data will be sent on receipi of a
stamped, addressed envelope.

The edge connector is included in
the price, although we can supply it
separately for £3.20. The kit is not
available, but we can supply the bare
printed-circuit  board with
constructional data for £10.75.

We recommend that the board be
cased not because of hazard to the
user, but to protect the board from
accidental short-circuit or
mechanical damage.

K Reeman,
Ground Controd,
Hullbridee,
Essex.

MISADVENTURE

here are afew minor errors in my
Adventure program published in
April. In lines 2904 and 3110 the
number 10 should be the variable
10, the index of the object entry.
Second, I have now amended lines
2420 and 2430 which should be as
follows:
2470 |F XH=VINITT
THEM GOSUB 6700
2430 |F X5<=VINIT™
THEN GOTO 1000
2440 GOTO 70
This is necessary because the £X-81
does not Save the Gosub stack. With
this amendment a Saved game will
automatically recommence after
Loading.
Graham Thomson,
Northasich,
Cheshire.

STRING LENGTH

raham Thomson’s Adventure, in

April, is an example of the
intellectual satisfactions the ZX-81
can offer. His method of storing data
in a single long string is a fascinating
technique.

However, after spending much
time in keying in Thomson's pro-
gram and debugging my keying
errors, I came to the conclusion that
it, rather painfully, reinvents the
wheel. In indexing a single long
string one is almost writing a fresh
ROM when the Sinclair ROM with
its multi-dimensioning of strings

already supplies a ready-made and’

clear index to wast numbers of
sirings.

My own artempt to write a Dr
Whe adventure, anticipating a visit
from my grandson, employs a four-
dimensional string, i.e., P$
(X,Y,X,20), the initialisarion being

10 DIM P&(2,3,5,201

Inkey$ is used to change the values
of X, ¥ and Z. Thus a Go Nerth
instruction, press key N, is prog-
rammed to add 1 to Z; depressing
key S subtracts 1. East or westwards
moves are achieved by moving across
the third dimension, by changing the
value of ¥.

Journeying into OUter space or 8
new time zone is achieved after dis-
covering Tardis, by using the U key
to alter the value of X when a whole

new hierarchy of places are opened
up to north, south, east or west
MOoVEIments.

Object discovery is very simple.
Arrival at a place for the first time
causes the program to Gosub when
the object and its score are digested,
the object being put into an 03 string
at a prederermined place:

LET 0%(23 TO 28] ="GOLD:"

Objects held are printed to the
screen constantly, simply by calling
a print of 03, without dimension. No
loader was necessary. Indeed I found
it simple to write the program
straight from the keyboard with only
a hazy plan of the outcome. As long
as the main program is located at a
high line number such as 2000, and
plenty of space is left between lines
in this main part to allow for plenty
of conditional Gosubs such as

IFX=2ANDY=3AND Z=4 THEN

GOSLUB latack by Daleks)
the program can be elaborared ad lib.

G ¥ Langford,
Ickenham, Middlesex.

PURE ARTISTRY

r'u: Genie program Top Drawer,
in Your Computer April, has one
slight bug. No martter which key is
pressed, the values of XX and YY
will be unaffected, as the program
always returns to line 20, before
lighting the pixel. Therefore the
values of XX and YY are reser o

20 XX = B2 YY = 24
25 SET (XX YY)
150 GOTO 28

Here is a Genie drawing program,
which requires less than IK of
memory and allows you to control
the movement of a line by using the
four arrow keys. Each key moves the
spot in the direction of the arrow
marked on the key. In addition,
diagonals may be drawn by pressing
two keys together, so if up arrow and
left arrow are both pressed, then the
line drawn will be to the upper lefi-
hand corner.

As Peek is used instead of Inkey$,
movement continues as long as kevs
are held down, rather than one place
moved per press.

John Marshall,
Acomb,
York.

TIGHT WRITING

Si]em Running in the March
issue is a good piece of very tight
writing to fit into 1K. However it is
easily run in the expanded machine
without removing the RAM pack by
simply lowering RAMtop. I Poked
16388,0 and 16389.73. This leaves
over 2K usable so that the machine
code runs properly and there is still
plenty left to add a rime delay and
automatic rerun at the end. I have
also added a high-score and some
INSTrUCtions.

their respective initial values. To Les Stmpson,
cure this rewrite lines 20 and 150 Elm Park,
and insert a line 25 as follows: Essex. |l
TEENEE = Pure artistry program
2B B=e2: Y= 24

ZH SET(“ ]

468 F=PEEK (144863

45 IF =8 GOTO 46

oH IF 248 OF £»3@ THEM 44

el IF & = 8 THEN &85 ELSE 78

Ba Y=Y-1 GOTO 1546

vl IF £ = 16 THEM Y2 ELSE &A@

= r.= Y + 1: 6OT0O 158

gd IF Z = 32 THEW 83 ELSE 26

23 A =& =1 - (EO0TD158

28 IF £ = 48 THEM 35 ELSE 168

35 A =x-10 Y = Y-1:GOTO 15A

180 IF 2 = 42 THEM 185 ELSE 116
183 & =k-1 - Y= % + 1: 5OTO 156
118 IF £ = &4 THEN 115 ELSE 1z@
115 ¥ = 8+ 1: GOTO 150

128 IF £ = ¥2 THEH 125 ELSE 128
T e R e e [ R O L
i38 IF : =8 THEH 135 ELSE 140
125 =X+ 1: Y=Y+ 1: GOTO 15@E
146 GE{TEJ 46

158 IF <8 THEH T # ]

EESE CIE SR RE = =08 —

g IF #<8 THEH ¥ = Y + 1

ELSE IF Y3 47 ¥ = ¥ =1

178 GOTO 3@
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Sharp colour prints from 3.5K
pocket-computer system

THE Pc-1500 pocket computer
launched by Sharp has 16K ROM
and 3.5K RAM, a seven-by-156 pro-
grammable dot-matrix liguid-crystal
display ‘and a tone generator. The
RAM can be extended by an
optional 4K CE-151 module to
75K, A C-MOS eght-bit CPU
allows fast data processing.

Orther features include a standard
QWERTY typewriter keyboard and

Text editing

ZTEXT and LText are word-
processing packages for the ZX-81
which include a text editor and a
formatter/printer. The text editor
allows you to type text in and edit it
while the formatterfprinter puts the
text on the screen or ZX printer, and
justifies and formats it according to
commands embedded in the text.

ZTexr just uses upper-case letters,

but LText caters for both upper- and
lower-case characters. Both pro-
grams, together with a detailed
manual, are available for £7.50 the
pair, including VAT and post and
packing, from Qasis Software,
Lower North Streer, Cheddar,
Somerset BS27 3HH. Telephone
0934 743400,

Vulcan alert

Vic-zo manufacturer Commaodore has
linked up with Hendon-based elect-
ronics distributor Vulean in a bid to
make the Vic-20 available in a wide
range of department stores and
independent outlets. Commodore’s
Vic-20 is already sold in all Rumbe-
lows, Laskys, Currys and Deben-

hams stores and will also be on offer”

in Dixons shops and B0 branches of
Boors. Vulean will be responsible for
supplying the Vic-20 to all other
retailers not covered by Commo-
dore’s present distribution network.

“Nulcan’s role on behalf of
Commodore will be to give new out-
lets a chance to experiment with the
Vic-20 and learn how to sell this type
of product”, says Vulcan's managing
director Robert Stein.
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an ASCII character set with upper
and lower case. A memory safeguard
prevents accidental erasure of

" programs by ensuring that programs

are rerained even when the pewer is
switched off. Its extended Basic
provides two-dimensional arrays,
variable strings, program chaining
and graphics commands. Power 15
supplied by either four dry batteries
or from the mains via a Sharp
adaptor.

A CE-150 four-colour graphics
printer and cassette interface is also
available as an option. Virmally any
drawing can be printed in red, black,
green and blue, from pie charts to
column graphs. The printer is cap-
able of auromatic program, data and
calculation printing. Both the
characrer size and the lines can be
varied with the lines ranging from
four to 36 digits in length. The
cassette interface enables the
PC-1500 to be connected to two cas-
sette recorders, which allows inform-
ation to be stored and retrieved on

tape. Sharp is currently working on
further options for the PC-1500,
including an R3-232C interface and
a software board to act as input keys
in graphs or pictures previously
drawn on a template.

A casserte of 15 applications
programs is available, together with
an applications guide, for £15. The
programs include multiple regres-
sion analysis, simultancous equas-
tions, numerical integration and con-
version between decimal and base-P
systems. The cassette also includes
w0 games programs, Slot Machine
and the nautical game Destroyer v.
Submarine.

The PC-1500 pocket computer
costs £175.95 including VAT; the
CE-150 graphic printerfcassette
interface costs £149.95 including
VAT; and the 4K RAM CE-151
module costs £49.95 including VAT.
All are available from Sharp Elect-
ronics (UK.} Led, Sharp House,
Thorp Road, Manchester M10 9BE.
Telephone 061-205 2333,

Winners of the national software competition for schools were presented
with their prizes at Barclays Bank’s head office in London by general
manager Humphrey Norrington — third from the left. The senior
competition was won by Roy Coote, Alan Tomkins, Dean Dennison and
Michael Costin from Robert Clack Comprehensive School, Dagenham,
Essex, with a program designed to assist an interfor-design company.
Winner of the junior competition was Truro schoolboy Paul Clark, 15 —

second from the left — with a computer system for use in nurseries and '

garden centres. The winners of each competition were awarded £400 and
a Kent Software Trophy to be held for one year. The winners” schools
were presented with E£1,000 worth of computing egquipment. The
competition is run by the University of Kent and is designed to foster an
awareness among schools of the industrial and commercial uses of

computer systems.

Viewdata on
your micro

TeLesorT Tantel, a viewdara
adapror with RS-232 computer inter-
face, has been launched by Tandata
Marketing in association with
Prestel. Software necessary for up-
and down-loading the Prestel Tele-
software database has been commis-
sioned by Prestel for the Apple,
ZX-81; TRS-80 and Per.

The software will be provided free
to all buyers of the Telesoft Tantel
adaptor except for Pet owners. The
Telesoft Tantel costs £190 plus
VAT from Tandata Marketing Ltd,
Clyde House, Reform Road, Maiden-
head, Berkshire SL6 SBU. Tele-
phone: 0628 74661.

Lander EPROM

THE 1.M-124 EPROM programmer from
Lander Microsystems is designed for
use with the TRS-80 Model 1 Level
II 16K Microcomputer. Housed ina
plastic case, it is supplied complete
with an integral power supply and a
20-page users’ manual. No person-
ality modules are required and all
EFPROMs can be fully programmed
in one pass.

The LM-124 software includes a
256-byte page display, single inter-
page keystroke and full cursor
control. The system is compatible
with EDTASM, the TRS-80 editor/
assembler.

Although designed for the
TRS-80, the LM-124 hardware can
be used with orher microcompurers,
provided they have suitable software
and the necessary control signals are
accessible. Adaptors and software
are currently being developed to
allow the LM-124 to be used with
the TRS-80 Model 3 and Genie 1.

As an introductory offer, the
LM-124 is available for £57.50 until
June 12 when the price goes up by
£10 1o £67.50. More details from
Lander Microsystems, 32 Clock-
house Lane, Collier Row, Romford,
Essex RM5 3QJ. Telephone: Rom-
ford 26325.

Restaurant in
the sky

THE TAKE-OVER of British Airways is
the objective of Airline, one of two
business games for the 16K ZX-81
developed by Cases Computer
Simularions. To take-over British
Airways you must build up your

capital by running your own airline

at @ profit.

Autochef is similar to Airline, but
the objective of this game is to build
up your company so thar you can
take-over Trust House Forte in the
shortest possible time.

Airline and Autochef cost £4.75
each and are available from Cases
Compurer Simulations, 14 Langton
Way. London SE3 7TL.



Sinclair softens up
the cassette market

HoT on THE heels of the launch of
Sinclair’s new ZX Specirum — see
Tim Hartnell’s review on page 20 —
Clive Sinclair has announced a new
range of software for its predecessor
the ZX-81. The 26 new cassettes will
be available from Sinclair Research
by mail order from May.

Nineteen of the new cassettes have
been developed for Sinclair by ICL,
the Government-backed computer
firm. The remaining seven cassertes
were developed by specialist sofi-
ware house Psion.

The Fun to Learn series consists
of eight cassettes covering English
literature I and II, geography,
history, mathemarics, inventions,
spelling and music. Each casserte
costs £6.95 including VAT. An add-
irional eight cassertes, costing £4.95
plus VAT each, make up the latest
ser of Sinclair Research ZX-81 Super

Programs series of games, quiz and
CONVErsion programs.

Orher cassertes include Bio-
rhythms, a six-level chess program
and Space Raiders and Bombers.
Flight Simularion puts you in the
cockpit of an aircraft and judges
your response to the controls and the
ourside world.

All the cassettes need the 16K
RAM pack except for five of the
Super Programs series which only
need 1K. These cassettes are avail-
able from Sinclair Rescarch Lid, 6
King’s Parade, Cambridge CB2 15N.
Sinclair has lowered the price of its
16K RAM pack from £49.95 two
£20.95 including VAT. Sinclair says
the reduction was caused by a major
fall in chip costs. Bur rising pro-
duction costs have caused Sinclair to
up the price of its printer from
£49.95 to £59.95 plus VAT.

b}

Y

Record 38,000 queu

OuR 1982 COMPUTER FAIR, held at
London’s Earls Court exhibition
centre on April 23-25, amracted
moré than 38,000 people over the
three days. This was the largest
attendance ever at any personal

computer fair in Britain. The
Sinclair stand was rushed off irs feet
after launching the new Sinclair ZX
Spectrum on the first day of the
Fair.

The ZX Village was also very busy

Thumper bites the dust

THE BRITISH HEAT of the Euromouse
Maze Conrest. held at the Computer
Fair, was an absorbing battle. The
pre-match favourite Thumper was
bearen into fifth place by Alan
Dibley’s T3, Yer another Theseus,
which found its way to the centre of
the maze in a best time of one
minute and 13 seconds.

David Woodfield’s Thumper,
which was credited with unofficial
practice times of one minute dead
and one minute and 13 seconds, mis-
took a piece of white tape for a wall
and failed to reached the centre of
the maze. First prize consisted of a
trip to Haifa, Israel, in September,
to represent Britain in the Euro-

mouse Maze final. Second prize was
a Sinclair ZX Spectrum won by Alan
Dibley’s Son of Theseus in a time of
three minutes and 21 seconds. Phil
Yeardley of Sheffield halted Alan
Dibley’s run of success by taking
third place with Brainy Bricks in a
time of four minures and 53 seconds.
He was awarded the latest Armdroid
Robot.

Tony Porter’s Maisymouse
finished fourth, Alan Dibley’s
original Theseus came sixth while
David Buckley’s Marvin ended up in
seventh place. All the contestants
received one year’s free subscription
to either Pracrical Compuiing or
Your Computer.

e to visit Fair

with microcomputing enthusiasts
keen 1o discover the latest develop-
ments in ZX-80V81 hard- and sofi-
ware. Next vear’s exhibition will
again be held at Earls Court on June
16-18.

Clbur bbard
wins £3,500

KEITH PURKISS, the 19-year-old who
developed the first colour board for
the Sinclar ZX-31, has won the
£3,500 first prize in the Daily
Express/Philishave “Get Up And
Go™ awards scheme.

The £17.000 award scheme was,
launched in January to encourage:
16- to 21-year-olds to come forward
with their own ideas for a workable
business or project.

Keith Purkiss set up his own busi-
ness — Haven Hardware — in July
last year to design and market a
range of compurer hardware. The
company’s products include a pro-
grammable character generator,
rotating key module, I/Q port,
memory expansion unit and a full-
size keyboard for the ZX-81. Purkiss
15 currently working on nine more
boards, including an inverse video
for the ZX-81.

Alan Dibley watches anxiously as T3 storms to victory.
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£ZX81 16K

ZX-MC

@ ELIMINATE MACHINE CODE PROBLEMS with ZX-MC —
a new machine code debug/menitor for the ZX81 16K

® ENTER, RUN & DEBUG your machine code programs
independently of Basi¢ commands. ZX-MC resides in RAM,
and leaves you 12%K of memory to work with.

#SAVE & LOAD your machine code programs AT DOUBLE
SPEED. At last you are freed from storing your M/C in arrays
or REM lines.

e REGISTERS DISPLAY & BREAK POINTS to make
de-bugging easier — PLUS many more useful commands,

e A MUST FOR BEGINNERS & ADVANCED USERS —
concentrate on your M/C programs, not on how and where 1o
store them.

& ZX-MC is supplied on a high quality cassette, with a
36 page operating manual.

Incl. VAT & p+
£7.50 &) E

e SCREEN KIT 1

fé N &7 site of machine code routines for use in Basic
?‘ ?‘Q}Q' pregrams, 10 enhance your screen display, and create
Q‘P"\) DATA FILES on cassette. Screen Kit becomes part of your
QO Basic program.
@DATA FILES — Save & Load, at double speed, just the
Basic variables. Load different variables into the same
program, or exchange variables between programs.
o DRAW A BORDER ¢ KEYBOARD SCAN
+ FLASHING CURSOR
@ CLEAR PART OF SCREEN o LOAD ANY CHARACTER
TO WHOLE SCREEN
@ INVERT VIDEO OF PART OF SCREEN @ MEMORY LEFT
CSLEAFI SCREEN BY SCROLLING UP. DOWN, LEFT -
B R Incl. VAT & P+P
@ Supplied on cassette with instructions. £5.?0 C.W.0.)

Send SAE for more details. Programs available mail order
Allow up to 14 days for only. Please make cheques/PO
delivery, payable to:

?I@WE%@@ ﬁéﬁl"&‘;ﬁ?‘;ﬁfﬁ"' West Wickham,

D[]WNSWAY

ELECTROMICS (UK} LTD

MNowv, you can give your £X81 more memory than a 48K
Spectrum — for less than £60! If you already have a 16K
RAM pack, of any make and regardless of condition, you
can trade it in for £12.50 against a Downsway 64K Memary,
bringing the price down to only £47.45 (plus £2 p&p),
compared to the Spectrum’s price of £175!

Without trade-in, the Downsway 84K Memory costs just
£59.95 plus p&p — still incredible value!

The 64K Memory gives 56K of available memory, and simply
plugs into the ZX81 without needing an additional power
supply, or adding any extra load to the internal 5V regulator.

Should you only need 16K of memory for your ZX81, the
Downsway 168K RAM Pack offers the same benefits of high

standards and low price at ony £24.95 plus p&p.
ST AR TR AR TR ER R T

I

The sfim,. “low- pmfne styling
of both memarias compliments
the ZX21, and 8 specid foam
cushfen provides added
mechanical stabiity.

Maturaly, Downsway add-on
memuorias are fully tested and
guarantead, bur showld you be
dizgatishied for any. reason, just
réturn the memary within: 14
days for a full refund fand your
oid TEK AAM peck, where
approptatel.

Please alfow up to 28 days for
delivery.

Educational Software for

ZX81 — BBC — ZX82

Programs for learning at home
and at school.

e e

Order Form

To: Downsway Electronics (UK) Ltd
Downsway House, Epsom Road,
Ashtead, Surray.

Flease send me:

e Written by teams of teachers
and programmers.

® Primary — secondary — FE.

Cty: Item

B4K Mamory at special
trade-price [my old 16K
RAM pack i3 enclosad)

e English, French, geography,
maths, sciences, etc.

BAK Memory ot normal
price without trede-in

18K RAM Pack

® Excellent reviews.

Post and Packing

Total

Send s.a.e. for details to:

My cheque/P.0./Manay Order 8 enclosad

NAME:

ADDRESS:

AVC SOFTWARE
PO Box 41S
BIRMINGHAM B17 9TT

e e e e e e

LT RO OO PRI EAC RO AT ERT O TR EC P OVIGE RO CRORTENE s

TR RTRTTRT OO ORR AR RN RN R

St AR REE R R AR RR RO
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COMPUTER CLUB

Computer Club is here to encourage you to start your own local computer club or, if one already
exists, to join it and become involved. Each month we will devote the page to new ideas from
local clubs. We would like to hear of anything which has made a club a success, or of any
projects or programs you are developing.

The books’ days are numbered
at Harrow Green library. On the
second and fourth Tuesday
evenings of every month, local
micro enthusiasts gather there
to develop their expertise.
Brendon Gore went along to
check out the East London
Amateur Computer Club.
JANET CORNISH, one of the 12 who founded
the club in 1978, introduced the BBEC
Microcomputers, and pointed out that the
Model B had eight display modes, while the
Model A only allowed modes 4,5,6 and 7.
The three Model Bs at her disposal proved
that Acorn is finally clearing some of its back-
log. Janet Cornish used different colour modes
to create a variety of shapes from a simple map

BBC hits East London

to multicoloured flashing triangles. In mode 5,
for example, colour 1 selected a red fore-
ground and colour 129 selected a red back-
ground. Similarly, colour 2 resulied in a
vellow foreground and colour 130 creared a
vellow background. The CLS command
cleared the screen to the background colour.
The Draw command, which can be used in
modes 0,1,2 and 4, enables you to draw a line
from the pre-set cursor position to the
specified x and ¥ values. Thus Move 300,200
and Draw 1000,1000 sets the cursor position
and draws a line to the required spot on the
screen. The screen is addressed as x, points
0-1279 and y, points 0-1023, she noted.

Character redefinition

VDU can be used to redefine the character
set, change the colours in different modes and
to ser up your own text windows. VDU 4
separates the text and graphics cursors,
enabling you to operate both inside and our-
side the text window, while VDU 5 reverses
the process.

The talk was warmly received by the 40
members present. Club chairman Fred Linger

Local society news

Laserbug

LASERBUG Is THE London and South East
Region BBC Microcomputer Users’ Group. A
newsletter edited by Trevor Sharples aims to
share ideas and discoveries about the BBC
Microcompurer. Laserbug also hopes 1o
encourage the setring up of local groups under
its banner. A year’s subscription to Laserbug
costs £12. For further derails write to
Laserbug, 4 Station Bridge, Woodgrange
Road, Forest Gate, London E7 ONF.

Vic-20 User Group

MATTHEW STIBEE of The Lawn, Lower
Woodficld Road, Torquay, South Devon,
hopes to start a Vic-20 user group and software
library. Anyone wishing to borrow or contri-
bute programs for the Vic-20 should contact
Martthew Stibbe at the above address.

Norwich BBC User Group

MEETINGS OF THE Norwich and District BBC
Microcompurter User Group are usually held
twice a month at the Norwich City College.
They consist of either a computer workshop or
a talk about some specific area of micro-
computing. For more details contact Paul
Beverley at Room 12a, Norwich City
College, Ipswich Road, Norwich, Norfolk,
NR2 2L].

North Wiltshire Club

NORTH WILTSHIRE Computer Club meets at
Holt village hall on the second and fourth
Wednesdays of each month. Everyone is
welcome, from the absolute beginner to the
expert, on payment of 50p entrance fee. More
information from Marthew Jones, Pinhills,
Bowood, Calne, Wiltshire, SN11 OLY,

announced forthcoming events. Dick Marsh
will ralk abour screen editing on June 8, while
Mr Parran will discuss the effects of com-
puters in education on July 13. Perer Wright is
expected to throw some light on the subject of
EPROM burning on August 10.

A previous talk on the subject of Forth,
given by Mike Curtis of the Willesden College

Mode Graphics  Colours Text
0 640 by 266 2 80 by 32
1 320 by 256 4 40 by 32
2 160 by 256 16 20 by 32
3 - 2 80 by 25
4 320 by 256 2 40 by 32
5 160 by 256 4 20 by 32
6 = 2 40 by 25
7 Teletext 2 40 by 25
BEC graphics mode.

of Technology, spawned a Forth interest
group inside the club. Other club acrivities
include a library of books and programs, and a
monthly newsletter edited by Ed Lepley and
Jim Turner. The newsletter carries inform-
ation about the club and its members, tips on
hardware and software problems and lists
future events. A monthly puzzle, for club
members only, is also a popular item.

The March puzzle consisted of writing a
Basic program to input any two numbers and
print them in ascending order of value. To
make it a little more difficult entrants were not
allowed to use Calls to machine code, USR,
Peek, Poke, Data statements or calls to other
monitor routines. In addition, entrants were
not allowed to use Basic comparative
commands such as If — Then or On — Goto
or Gosub.

The simplest solution to the puzzle, pub-
lished in the club’s April newsletter, consisted
of the following program:

10 INPUT “Enter 2 numbers™;A,B
20 PRINT (A +B-ABSIA-BI)/2
30 PRINT (A +B+ABS(A-B))/2
40 GOTO 10

Club membership costs £4 a year for adults
and £2 a year for students and old-age
pensioners. More information is available
from the club’s publicity officer Jim Turner,
63 Millais Road, London E11 4HE.
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Memotech's New Memory System for the ZX81

It grows: a.s youprogress i

“memoPaK 64li

Memopak 16K Memory Extension
- £39.95 inclVAT

ltis a fact that the ZX81 has revolutionised home computing,
and coupled with the new Memopak 16K it gives you a
massive 16K of Directly Addressable RAM, which is neither
switched nor paged. With the addition of the Memaopak 16K
vour ZX81's enlarged memory capacity will enable it to
execute longer and more sophisticated programs, and to
hold an extended database.

The 16K and 64K Memopaks come in afiractive, custom-
desigred and engineered cases which fit snugly on ta the
back of the ZX81, giving firm, wobble-free connections.
See below for ordering information.

Gnmmg Soon... TS

i Sl el CENTRONICS I

Centronics Interace and Software Drivers
Memotech Digitising Tablet AS232 Interlace

All these products are designed to fit ‘piggy-back’ fashion

on to each other, and use the Sinclair power supply.

WATCH THIS SPACE for further details. We regret we are as yet
unable to accept orders or enguiries concerning these products
— but well let you know as soon as they become available.

Memopak 64K Memory Extension
<£79.00 incl VAT

The 64K Memopak is a pack which extends the memary of
the ZX81 by a further 56K, and together with the ZX81 gives a
full 64K, which is neither switched nor paged. and is directly
addressable. The unit is user iransparent and accepts basic
commands such as 10 DI A(2000).

BREAKDOWN OF MEMORY AREAS

0-8K . . . Sinclair ROM

816K . .. This section of memory swilches in ar out in 4K
blocks to leave space for memory mapping, holds its
contents during cassetie loads, allows communication
between programmes, and can be used to run assembly
language routines.

16-32K . .. This area can be used for basic programmes and
assembly language routines.

32-64K . .. 32K of RAM memory for basic variables and large
arrays.

With the Memopak 64K extension the ZX81 is transformed into &
powerful computer, suitable for business, leisure and
educational use, at a fraction of the cost of comparable
systems.

Unique 3 monthtrade-in offer!

When your programming needs have outgrown the capacity

How to order your Memopak.

By Post:  Fillin the coupon below and enclose your
cheque/P.0Q./Access or Barclaycard number.

By Phone: Access/Barclaycard holders please ring
Oxford (0865) 722102 (24-hour answering senvice)

provided by 16K RAM, and you find it necessary to further
extend your ZX81's capacity, we will take back your 16K
Memopak and allow a discount of £15.00 against your
purchase of our 64K model.”

“We reserve the right 1o reject, for discounting purposes. Lnils winch

@R Branion & G. A € Boyd 1882

Please make cheques payable to Memotech Limited

have been eifher opened or ¢ rarr»agcc.’ i any way. ><g
Please send me: S|

Please debit my Access/Barclaycard® account number Quantity Price Total |

[ | | 16K RAM, Assembled £39.95 I

*Plegse delete whichever does nal 2pply B4K BAM, Assembled E79:00 l

SIGNATURE DATE poshee e = o
Total Enclosed

NAME ADDRESS |

We want to be sure you are satisfied with your Memopak - so we offer a 14-day money back Guarantee on all our products. |

Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Telephone: Oxford (0865) 7221 0213:‘4154
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“Giveme

one good reason why I should
choogg aVIC 20 home computer.”

1. VIC is outstanding value
for money. No other colour
home computer can give so
much for under £200.

2. Total standard memory
25K made up of 20K ROM and
5K RAM.

3. Fully expandable to 32K
of user RAM.

4. Microsoft Basic inter-
preter as standard.

5. Accessible machine
language as standard.

6. Connects direct to
monitor orstandard television.

7 Full size typewriter-style
keyboard.

8. Full colour and sound.

9. All colours directly con-
trollable from the keyboard.

10. 62 predefined graphic
characters direct from the
keyboard.

11. Full set of upper and
lower case characters.

12. 512displayable characters
direct from the keyboard.

13. High resolution graphics
capability built into tﬁ:
machine.

4. Programmable function
keys.

I5. Automatic repeat on
cursor function keys.

16. User-definable input/
output port.

17 Machine bus port for
memory expansion and ROM
software.

18. Standard interfaces for
hardware peripherals.

19. VIC20is truly
expandable into a highly

sophisticated computer system

with a comprehensive list
of accessories (see panel below).

20. Full range of software for
home, education, business and
entertainment ondisk cassette
and cartridge.

Accessories include:

® (Cassette tapeunit.

¢ Single drive 51" floppy disk unit {170 K bytes
capacityl.

s 80-column dot matrix printer.

e 3K 8Kand 16K RAM cxpansion cartridges.

¢ Programming aid packs; machine code
monitorcartridge, programmers’aidcartridge high
resolution graphics cartridge.

e Dlug-in conversion box for a full 31K,
40-column % 25 lines VIC including Preste] com-
patability

¢ Prestel/Tantel interface package.

® RS232C communication cartridge.

* Memory expansion board

* 1EEEM488 interface cartridge.

e Joysticks, light pens, paddles and motor
controllers.

21. Books manualsand learn-
ing aids from Teach Yourself
Basic to the VIC programmers’
reference guide (a must for
advanced programmers).

22. Fullsupport forVIC owners
— their own magazine ‘VIC
Computing’aswellasanational
network of VIC user groups.

23. National dealer network
providing full service and
support to VIC owners.

2. Expertise and experience
— Commodore are world
leaders in microcomputer and
silicon chip technology:.

25. Commodoreistheleading
supplier of micro-computers
in the UK to business, schools,
industry and the home.

26. VIC 201is the best-selling
colour home computer in
the UK.

How many reasons wasit
you wanted?

commocdore

VIC 20

The besthome computer

in the world.

FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO: COMMODORE INFORMATION CENTRE,
BAKER STREET, HIGH WYCOMBE, BUCKS. TEL: SLOUGH 79292.




REVIEW

The new Sinclair has arrived at
last — a book-sized micro-
computer with colour and
sound and an extended version
of ZX Basic. It came through
its test well ahead of the
competition but, as Tim
Hartnell found, even Sinclair
Research cannot work
miracles.

LAUNCHING THE SPECTRUM, Clive Sinclair
confessed that there had been considerable dis-
agreement within his organisation over the
name of the new computer. “Ar one point”, he
said, *“we thought of calling it ‘Not the BBC
Micro™. In March last year, Sinclair
unleashed an angry tirade against the BBC for
giving Acorn the right to make the computer
for the TV series, saying that he had told the
BEC he could produce a computer — within
their specifications — for just over £100. The
ZX Spectrum is the fulfilment of that promise.

The Spectrum has eight colours, a built-in
sound generator and loudspeaker, and the
closest Sinclair Research has come 1o a “real”
keyboard. Its specificarions exceed those of the
Model A BBC machine, and come close to the
Model B in many areas. At just £125 for the
16K model, the Spectrum is the same price as
a ZX-81 with 16K pack when first launched.
With 48K the Spectrum’ costs £175.

The Spectrum uses a “superset” of ZX-51
Basic, and any ZX-§1 program can be typed in
with the minimum of changes; ZX-8] tapes
cannot be loaded into the Spectrum. The new
compurer loads and saves much more quickly
than does the ZX-81, at 1,500 baud as against
around 250, and the upward compatibility of
listings should mean a lot to organisations like
Muse which are building up a library of
educational ZX software. Publishers of ZX
literature or ZX software breathed a sigh of
relief on hearing that ZX-81 listings could be
entered directly.

The Spectrum works in upper- and lower-
case letters, and does so like a rypewriter:
capital letters appear only when you use the
shift key. The computer does not differentiare
between upper and lower case when naming
variables — so A$ is the same as a8 — and will
ignore spaces in variable names.

The range of characters is standard, and
symbols such as ! and # are available on a ZX
machine for the first time. There is a range of
three different curly brackets and a cute little
© copyright sign.

The © sign, and the words “Sinclair
Research Lid” appear on the screen in black
letters on a white ground when you first turn

20 YOUR COMPUTER, JUNE 1982

it on. Pressing New LList or Copy produces
some remarkable flashing-border displays, and
in Save and Load you are treated to a lollypop-
striped screen in reds, blues and yellows.

The error codes are fascinating, and in
English rather than the odd little numbers and
letters of the ZX-80 and ZX-81. If all goes well
in a Load, a Save, a program execution or
whatever, the computer prints “OK” at the
bottom of the screen. If you manage to make it
swallow an incorrect line or parameter —
which is difficult to do, because all lines are
checked for syntax before being accepred into
the main body of the program — rthe computer
prints the delightful line

Monsense in BASIC.
Whoever wrote the ROM had a sense of
humour.

There is much in Spectrum Basic to tempt
you to enhance your programs. It includes
Beep; a single-channel “music” command
with both duration and pitch under user
control, Ink to determine the colour of the
Print output and Paper for the background
colour. The Border command allows the area
round the main display to be independently
coloured and changed, Flash sers all Printed
material flashing into its inverse colour, and
Bright intensifies the colour of selected pixels.

All commands can be put into a Print, or
Input statement, such as

PRINT PAPER 4;INK2;AT 10,10:”hi there’’

for red lerters on 2 little green strip just under-
neath the letters, or can be entered within the
program to alter everything that comes after-
wards. A line reading Ink 1 followed by Paper
6 will make all printed marer blue, and the
whole screen yellow; Border 2 puts a bright
red frame around the screen. The colours are
€asy to use, and the keys are clearly marked,
with the colours they represent.

The screen is memory-mapped and the
computer runs as fast as the ZX-81 does in
Fast mode, but with a rock-steady permanent
display. Nevertheless, the ZX Basic is
considerably slower than BBC Basic. High-
resolution graphics of 256 by 192 can be
achieved, and the Plot command works on a
grid this size, bur the control is not available to




ZX Spectrum

the same resolution.
32 by 22, the same grid as for lerters. Read,

and enhance the capabil

the computer considerabl

It is obvious thar Sinclair has listened to
those who have criticised some shortcomings
of the ZX-80 and ZX-81. The Load and Save
procedures on the earlier machines, in
particular, left a great deal to be desired. The
Spectrum Loads in blocks, sets the record

Colour works on a grid of

level automatically and suppresses noise. Once
you think you have a program successfully on
tape — and before you New it from the
computer — you can play it back into your
computer using the Verify command, 1o make
sure it is there safely. The very first program I
attempted to save on the Spectrum Saved,
Verified and Loaded successfully at first
attempt.

The new Load and Save, along with the fact
that the memory can be r-*hrd on not to drop

out unexpectedly, make working with the ZX

Spectrum a pleasure. The awful fear that your
carefully keyed-in program is about to vanish
into thin air has been banished. The 16K or
48K memory is permanently fixed inside the
Spectrum. You cannot use the ZX-§1's 16K
pack, though the new computer does operate

the ZX printer.
The ZX Spectrum is small and flat, rather
wider than the ZX-81 but not as deep. The
{continued on next page)
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{continued from previous page)

keys are rubbery, and appear to press on to a
standard ZX keyboard. You can use them
without looking at the keyboard, once you
know your way around it, and a touch-typist
will soon feel ar home. The key action is
positive — although you need to squeeze the
keys rather than press them — and there is no
need 1o keep checking the screen to sce thar
each keystroke has been entered.

All keys have auto repeat, which is a boon
for running out parts of lines or for moving
the cursor along the long line you wish to edit.
The Spectrum makes a clicking noise while
auto repeat is working. If you start the auto
repeat with a key which requires Shift such as
Delete you can take one finger off the Shift
and just leave it on the Delere key once the
auto repeat is underway. The Edit facility 1s
the simplest to use of any computer on the
marker, it is berter than that on the BBC
Micro, except that you cannot join together
parts of separate program lines.

Symbols and keywords

The keys on production models are to be
light-blue, with the alphanumeric symbols and
keywords marked in white. Function symbols
such as #, At, Then and + are in red.

Sinclair invented the “‘one-touch key”
system for the ZX-80, which ensured that the
computer knew that the first key pressed afier
a line number, or after the word Then, would
produce a keyword, such as Ler, Print, Poke
or Goto. This meant that programming was
fast and positive. The ZX-81 demanded a
sequence of key presses — such as Shift, then
Function, then a key — to get the results you
wanted. Sinclair is obviously wedded to the
one-touch entry system, but it is really not
suited to the Spectrum. The sequence of key
presses required for Ink and Atn, for example,
requires the same number of key presses as
would be needed to type the word in directly.

There are now two Shift keys, a white one
and a red one. The white one works like the
standard shift key on a typewriter, turning
lower-case letters into capitals and, in the
Graphics mode, producing the graphic rather
than the number from the keys 1 to 8. The red
Shift key, on the bottom right-hand corner of
the keyboard, is used for words such as At, Or,
And, Then and Step, along with the full stop,
the colon for multi-statement lines, and the §
sign. The = sign is also accessed by using this
shift, then pressing L, but as these are next to
each other, you will soon find voursell press-
ing both keys at once with your right hand to
enter the = sign.
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You must press both shift keys at once,
followed by another key press, to enter words
such as Int, Rnd, Chr$ and Codes. Other
commands, such as Ink, Paper and Beep,
require both shift keys to be pressed at once,
then the red one to be held down while the
relevant key is pressed.

Unfortunately, the command New is as easy
to access as Print and Goto — no Shift keys or
juggling needed. This is sure to result in
programs being wiped accidentally, especially
as New lies between Copy and Plor. By
contrast, the harmless Stop command, on the
same key, needs two key presses. Designing
the New like this suggests that not cnough
thought has been given to human behaviour.

Other aspects of the keyboard show more
care in their design. The Then and Goto are
on the same key, as these are often accessed
one after the other; the same goes for For and
To. There is a single apostrophe — a wise
lesson learned from Atom and BBC Basic — to
move the Print statement down a line, so

FRINT “ * “HI”
will skip two lines before printing the word
((HI'i!-

The List command takes some getting used
to. Pressing List will give you a page of
program, then the message

scroll?
will appear in the bottom left-hand corner.
Pressing any key except “n” allows the listing
scroll to continue, page by page. The current-
line cursor, an inverse > symbol on the ZX-81,
has been replaced by the same symbol
displayed in normal mode. It is not
particularly easy to see, and you can spend a
lot of time running your eyes up and down the
column after the line numbers to find it. Using
List n to find a line you have requested is
almost comically ditficulr.

The Beep command is simple to use, and the
volume from the internal speaker is adequate.

The sound output can be tapped from both
the Mic and Ear sockets at the back, to drive
an earpicce or to feed into an amplifier. The
word Beep is followed by two parameters. The
first is the duration of the tone in seconds —
fractions of a second, such as .05 or 17/36, are

also - accepted — followed by a comma,
followed by the frequency. Middle-C is a 0, so
Beep 1,0

will play middle-C for one second. Higher
numbers produce higher notes, with negative
numbers for notes below middle C. There is a
range of around 130 semitones, and fractions
of a tone are accepted.

The graphics are a development from those
of the ZX-81. All the standard ZX symbols are
there, made from quarters of a character
square, with black and grey, along with their
inverses. The new Draw command draws a
remarkably fine line from the co-ordinates of
the Plot command and can therefore be used
as a substitute for Move. The Draw command
can also be used to draw parts of circles by
adding a third parameter, the angle to be
turned through, The Circle command —
naturally enough, it draws a circle — needs
three parameters: the x and ¥ co-ordinates of
the centre, and the radius. The circles drawn
appear very close to true circles, especially if a
fairly large radius is used.

Lower-case letters

The lower-case letters, formed on an eight-
by-eight character grid, are fairly good,
although the descenders only go down one
pixel.

You can define up to 21 of your own
characters, using a remarkable function called
Bin — for binary — which allows character
shapes to be Poked into position. The new
character can be assigned to any key. Chr$8, is
a back-space which does not erase the
character, and you either overprint, using the
command Over, or underline. Far more
sophisticated than on the ZX-81, the
Spectrum graphics will prove a boon for
improving screen and printer outpur, although
they will also be more difficult to master.

It is good that Sinclair has decided not to kill
the ZX-81 as it is still the ideal first computer.
Those who know how ro program a ZX-81
will find they can gain reasonable facility with
the Spectrum within a couple of hours. Afier
countless hours staring at the black, greys and
whites of the dumb ZX-81, the brilliant
colours and the Beeps from the Spectrum will
ensure that even your dullest programs at least
look interesting.

CONCLUSIONS

B\With powerful colour and sound
commands, the ZX Spectrum is a
remarkable computer, exceeding the
BBC Model A in specification.

Bits use of a Basic very similar to that of
the ZX-81 provides a ready-made
source for software, though ZX-81
tapes cannot be loaded into the
Spectrum.

B Programs can be saved and loaded
without the problems which plague
the ZX-81. Built-in memory means
that sudden program loss should no
longer be a problem, but ill-

considered keyboard design means
that programs could still be lost by
inadvertently keying New,

B The moving-key keyboard is an
improvement on the touch-sensitive
board.

B The one-touch entry system, retained
from the ZX-81, is not suitable for the
Spectrum and leads to complicated
multi-shift operations when keying
some functions. It should have been
discarded.

B Despite minor faults, the Spectrum is
way ahead of its competitors. There is
certain to be a rush for orders. =




16K PACK 123

Pack 1, 2 B 3 include all of:

AIR TRAFFIC CONTROL: Animatad radar screen of busy airport shown, You
mast brlng pln:nes into land; INVADERS SELFPLAY; PHONEBOOK — keep
friends’ and relatives numbers on cassette. COMPUTER DATING, who will it
pick for you and those around you for a laugh. ADVENTURE ATLANTIC: you
may become very rch of margoned forever. BREAKOUT:  SOUASH:
LANGUAGE TRANSLATOR: transiates any European lngusge 10 any other.
COMPUTAPUMNT: predict horse races and football pools with you 2.
INDISEO, video roadracer. DRAUGHTS computer chequers, with kings.
BATTLESHIPS, nautical naval battle at home. MASTERMIND: brain taaser,
see if you can beat a microglectroic mind,

THIS MASSIVE PACK OF SOFTWARE IS ONLY £5.00

weW  ZX ADVENTURE

A brand naw releass, this package of adveniures written in Basic and Machine
Code are the bast value and gquality available. Just compare them with others!

1. GOLF: one or two players have a matchplay off with handicaps and progress
argund an 18-hole course which is superbly detailed with bunkers, lakes, rees,
bushes and graans. We think you will agree this game has the best graphics
available for the ZXB1.

2. DAMSEL IN DISTRESS: you are the knight in shining armour, your quest is
to ride 1o @ vast casle and rescue your princess and release her from the
clutches of an evil witch. Y'ou must dream up a spell o destroy the old witch
and collect encugh gold to bribe the guards. A very Bewitching Adventure
PEGTadm.

3. STORM THE TOWER: as the General of a medieval army you must deploy
your arms and men =0 you can attack an enormous casthe with a hugs tower,
You must build armaments and prepare for the cormect hour w0 anack but
beware of rearguard action and consider intelligence reports with caral

ADVENTURES £8.00
ZX BUSINESS SYSTEM

Mow installed in many businesses, comes with PURCHASE, SALES LEDGER

for 100 + entries per week, does daybook analysis, VAT ingl. and excl., totals,
pazsword protection plus many more excellent features. You also geta STOCK

CONTRL‘JL MAIL LIST and PHONEBOOK, Easy to use, designad for everyday

small businesses. Includes instruction book and tape. £17.00 incl. VAT,

And does the job of systems costing hundrads of pounds.

ZX AUTOCODER

Witing machine code? T 5

Some love it, some hate it but AUTOCODER just gets on with it. Halping you
produce maching code rams from BASIC. Easy to use and very helpful
Converts PRINT, PRINTA ; IF THEN, GOTO,. GOSUB,. LET INKEY%, POKE.

PEEK, CLS, efc.
ALL £5.00 incl,

MORE DEALERS ARE INVITED

\.l'll; $DFT T includes ail of 3
DEATHRACE 2000: You must runcver as many old mrn and dogs s you <an
without crashing into parked cars.
MOROIDS: The Asteroids will try to crash into your Astronaut, you must keep
him alive — very fast graphics.
WARLORDS: Defend your castle against a giant boulder that is crashing
argund destreying enemy fors.
BREAKOUT: The neoisiast and meast colourful you've seen.
SAUASH: Features on-scréen scoring, and tast your reflexes.
SOUNDS: Menu driven sound synthesizer program,
MASTERMIND: Can you beat a multicolour microelectronic mind.
ALL programs use the full sound and colour capabilities of the VIC to the
uimost.

ALL FOR £6.00

ATOMSOFT 4 includes all of:

ASTRO BATTLE Z0ONE: You view the egrih below ycurspam suddenly UFOs
come at you, the engines roar as you climb 1o the swars,

DFFENI:IEH Thrust, taser, climh, fire at enemy. Superbly detailed,

RIDENT: A superb game, you aré 3 sub-commander. Realistic' sonar sound
uﬂe:u and the 30 graphics of enemy ships appear, you must fire torpedos,
STAR TREK: Hest version available. Sound effects in animated battle
sequinces. You nesd 2 12K ATOM &s all use Hires memory area.

ALL AT £7.00

BBC NOw AVAILABLE

Countryside £7.00

EARLY WARNING, BEC computer version

of missite command £7.00

Business Systernm £17.00. Disassembler £5.00

All prices incl. VATR and pBp. Please send fo:
CONTROL TECHNOLOGY, 39 Gloucester Road, Gee Cross,
Hyde, Cheshira SK14 5)G (061-368 7658].

SUPER SOFTWARE
AVAILABLE FROM

CONTROL TECHNOLOGY

NEW RELEASE
Trident (Acorn Atom) Death Race 2000 (Vic 20)

RE & ELI\&— =

Air Traffic Control (ZX81) Warlords (Vic 20)

@ -
o -
SIGH CE7?PC
REL DAT Fo— v
CIRECTION DT M i
AE EGHT HT ]
ELOCITY U7

Astro Battle Zone
Moroids (Vic) {Acorn Atom)

e -
i £ = 4
a a X
ek
E » =
- -

Breakout (Vic 20) Draughts (ZX81)

AGBLDEMGH

RECCEFGH

‘OUR LAST MOUVE UAS TO E.:
THIS HOUVE FROM

Breakout {Z)(SH

TEL

o Deth {ZX81)

Fruit Machine

Defender (Acorn) (Acorn Atom)

‘Please send me as soon as possible the followiggs

£ =

& £

| enclose a Cheque/P.O. for the total T e
NAME
ADDRESS

-

POSTCODE__

| ——

e e e e
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Which breakout bat
moves too slowly to
catch the ball?
Which version of
space invaders is so
tinny that it has
become known as
"the massacre of
the saucepans”?
Boris Allan answers
these questions and
many others as he
and his dedicated
band of testers sort
cassette and
cartridge programs
for the Vic into the
good, the bad, and
the ugly.

A FEW PROGRAMS on cassette could cost as
much as the 300 programs provided by a
year’s subscription to Yowr Computer or a
book of listings such as What to do when you
hit rerurn by People’s Computer Company or
Basic compurer games by Creative Computing.
At about £6, it takes only 22 cassettes to buy
another Vic, and 10 or 11 to buy a ZX-81 1o
extend your experience.

Assessing true value

The cost of most of these programs is even
more surprising when one considers that some
very good disc-based Adventure programs for
larger microconmiputers cost only £15 — and
some of those programs have really excellent
graphics. Given the quality of the majority of
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programs tested, and taking into account the
cost of the cassette, and postage and packing,
to sell them ar more than £1.50 could reason-
ably be viewed as expensive.

Obstacle or Maze is probably the most
popular games variant, These are games in
which you have to find your way through a
maze or a minefield where you must dodge
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various obstacles which are fixed or moving.
They include Bug-Byte’s Vicmen, in our view
the best version, at one extreme and Abacus’
Maze of Death, the least impressive, at the
other. Some programs had wrap-around —
that is, it was possible to disappear on the
right-hand side of the screen only to appear
immediately on the left. It was not possible,
however, to disappear at the bottom to
reappear at the top. This wrap-around often
seemed uninentional, and is easily explained if
you study the way the screen is organised on
the Vic.

On the Vic, the screen is arranged in 23 lines
of 22 characters, and each location on the
screen is given a number. For four lines of
four characters, the numbers might be:
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32 33 34 36
36 37 38 3!
40 41 42 43
44 45 46 47

So, moving along the top line from left to
right, to go 1o the right of the top-right
location, 35, is to move to position 36, which
is on the second line down, on the left. To
move upwards in a straight line one subtracts
4, 45, 41, 37, 33, and so one does not wrap-
around at the bottom. This facility is used to
greatest effect in Vicmen,

Variations on a theme

Breakout programs aré variations on the
“knock bricks our of a wall” theme, and none
of the ones tested is an improvement on a
game in Integer Basic for the Apple II —
though that game uses paddles or joystick.
Most of the programs in this category strive
for originality in many ways, but why change
from the best version? All these programs used
keys, and in at least one case — Blastout 1
from Neme Software — the bar moved so
slowly that it could not catch up with the ball.

The breakout style of program uses real-
time control, as do some of the maze or
obstacle programs: real-time control is where
the user has to manoeuvre in a continuously
varying situation. This category includes
various types of road race, landing a spaceship
safely by use of a visual display — not to be
confused with an older type of program called
Lem in which the only useful information is
height, speed, and fuel. Perhaps the best of
this category is the Commodore cartridge
Road Race and the worst is probably Monaco
GP from Abacus.

In the space invaders or war games category
we have all the many variants of space
invaders, and the wvarious other shooting
games — some played against the computer
and some against an opponent. In our view,
by far and away the worst program was Bridge
Software’s Vic Invaders — it was suggested by
one of the test panel that it be renamed “The
massacre of the saucepans” — while
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dF’tronics’ Rox and the Commodore cart-
ridge Avenger seemed to be the most popular.
One of the cassettes in the intelligent games
section, Line Up 4 from Tenminal Software,
made the most favourable impression because
it consistently won a test of intellectual skill —
it is a simulation of the popular game where
you have to connect four counters in a row. An
intelligent game is one such as chess which
requires thought and not dexterity. If a
noughts and crosses program is supposed to be
at all intelligent, a good trap is to play top
right. It will then play in the middle, and so
vou choose bottom left: most programs will
then move to either top left or bottom right,
and so lose — both Noughts 1 and Noughts 2
from Neme do.
The logic and mathemartics

programs

include number guessing games, or games of
logic such as Mastermind. None of the
programs tested provided the player with any
real challenge. They were the Neme Master-
mind and Save Sum City, Abacus’ Perals
Around The Rose, Mastermind from Control
Technology, and the PR Software Logic and
Pickup Game.

Some of the programs are best considered as
demonstrations of what you can do with your
micro: for some we cannot think of any other
reason for their existence. The Commodore
cartridge Super Slot, for example, is an
ostensibly tiresome slot-machine program but
which has graphics effects that we had to
admit were good. Many of the programs on
the Commodore cassette Introduction to Basic
Part 1, are demonstrations, and some like

Hangman and Speedtype were enjoyed for
themselves.

We shall now consider some of the most
highly recommended programs. The first is
Viemen which was supplied by the Byte Shop,
Manchester. Vicmen is produced by Bug-Byte
and costs £7. It is a version of an arcade game
called Puckman, and is a real-time maze
program with excellent graphics. Vicmen is a
skilful game which consists of trying to gobble
spots before being caught by ghosts, though at
times you can chase the ghosts to turn them
into eyes. The reason it is so successful is that
it is different, not too complex, and fun 1o
play.

Simple addiction

Blitz might be classed as a space invaders or
war game, because it consists of a bomber
flying over a town again and again. At every
pass, it reduces aititude, until it runs into a
building. To stop it crashing you must flatten
the buildings by dropping bombs, but only
one bomb is allowed in the air ar one time. It
sounds simple, but it becomes almost as
hypnotic as Vicmen. Blitz is produced by
Commodore and costs £4.99 — a very good
example of how you do not have to be complex
to be addictive.

Line Up 4 is definitely an intelligent game.
It is a simulation of a game of Connect 4 — if
you are not wary, or not sufficiently good, it

| will win. An interesting extra are the timings

of how long you took, and how long the Vic

took. It beats yvou, and then boasts abour how

quick it is. A well-presented program with
good, clear instructions from Terminal Soft-
ware.

These are far and away the best games, but
there are others which are reasonable — we
felt, however, that a program had to be
exceptional to command rhe prices being
asked. These three programs were the only
ones for which there was unanimous acclaim,
and it is worth asking why they had this
universal popularity.

They are successful because:

B They are very simple in conception, with no
gratuitous complications.

B They are not like any of the other games.

W Because listings of these games are not easily
available, their themes are not hackneyed.

B There are no bugs in the programs; they were
not too simple to play nor were they too
difficult.

One can also learn from the games we felt to
be the least successful. Bridge Software’s Vic
Invaders, for example, at £6.50 is too easy, the
invaders do not advance, there are no mystery
ships, the base at the bottom zips along at
racket speed, and the invaders do not speed up
when only a few remain.

Fiendishly clever

Perals Around The Rose is a number
guessing game with a difference — it does not
tell you the rules. Consequently the user can
never be sure if the game is fiendishly clever
because he | can ' never know what he is
supposed to be doing. Ar £6.95 from Abacus
Programs, it might not seem worth the effort.

At the end of the review of the Games Pack-
age from Neme Software — £5.50 for five
programs, or £9 for the set of 10 — was

(continued on next page)
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written “Keep Clear”. This becomes under-
standable when you discover that the program
Pontoon does not recognise pontoon. We were
unable to rell the difference berween Noughts
1 and MNoughts 2, and the bat seemed incap-
able of catching up with the ball in the Neme

version of Breakout. It can be seen that the
programs were trivial and, what is worse,

poorly de-bugged.

We would advise anybody buying programs
either to see them demonstrated first, or to
obrain a written underraking that the program

can be returned if unsatisfactory.

Company Program

Neme Games Package:

Software Pantoon
Mastermind
Shell Game
Noughts 1
MNoughts 2
Clocks
Black Holes
Save Sum City
Blastout 1
Blastout 2
Sonic Pattermns

High resolution
fcharacter package

Songmaster
music package

Commaodore Blitz
Basic Intro: 1
Cartridges
Super Slot
Super Lander
Avenger
Road Race

Bridge Vic Invaders
Software

Terminal Panic Driver
Software Line up 4

Abacus Splotter
Programs Space Docker
Guzzler
Defender
Petals Around The Rose
Monaco GP
Lunar Lander
Maze of Death
Minefield

Bug-Byte Vicmen
Another Vic in the wall

dKtronics Rox
Deflex
Tanx
Space Zap

Contral Vicsoft 7 package
Technology Maoraids
Death Race 2000
Masterrmind
Breakout
Warlords
Squash
Sounds

PR Software War
Smashout
Blackjack
Logic
Pickup game
Alarm Clock

D, demonstration programs.

Category

D
LiM
D
1G
IG
]
O/M
L/M

B
B
D
D

1AW

RTC
RTC

1AW

RTC
1G

0/Mm
0/m
Q/m
W
L/M
RTC
RTC
oM
0/

Q/mM

1AW
1AW
AN

RTC
RTC
L/M
B
B
RTC
D
LW
B
D
L/M

L/mM
D

Comments

Trivial and
poorly de-
bugged

Fair

Fair

Brilliant
Fair

Tiresome
Fair
Good
Good

Avoid

Fair
Brilliant

Tiresome
Fair
Good
Fair
Avoid
Bad

Fair

Bad

Fair

Brilliant
Good

Good
Tiresome
Unreliable
Fair

Maronic
Bad

Bad
Avoid
Avoid
Tiresome
Fair

Good
Fair
Good
Fair
Poaor
Fair

Price

Five for £5.50
10 for £9

£6.50
£4.99
£14.95

£19.95 each,
plus VAT.

£6.90

£6.95 each,
or £12.95 for
two

99

£5.95 for
seven

£7.50 for six

Notes: In the category column the following abbreviations have been used; O/M, obstacle or
maze game; B, break-out type game; RTC, game with real-time control: |/W, space invaders-

type or war game; |G, inteligent games; L/M, logic or mathematical programs;

Visit the Prentice-Hall

computer books displays to
see a wide range of up-to-date

titles at these shops:

LONDON & HOME COUNTIES

Appleby, Myers & Clarke, Wartford
Barbican Business Book Centre, Moorfields
Stanley Botes, Kingston

Brunel University, Uxhridge

Carter & Whaelar, Slough

Dillons. Matet Street

Foyles. Charing Crozs Road

H K Lewis, Gower Strpet

John Menaies, Old Broad Sweer
Modem Book Company. Praed Street
Wm Smith, Univarsity of Reading
Wm Smith, Reading

University Bookshop. Surmey
University Bookshop, Sussex
Websters. Croydon

SOUTH-EAST

Albion. Canterbury

Bowss & Bowes, Southampton

Bowss & Bowes, University of Soathampton
Dillons, University of Kent at Canterbury
Reobinsons, Baghton

SOUTH-WEST & WALES

Bilbo's Bookshop, Bath

Bowes & Bowes, University of Bath

Bowes & Bowes, Cardiff

Galloway Bookseller, Abanysiwyth
Georges. Bristol

Lears, Cardiff

Polytechnic Bookshop, Plymouth
Singleton Bookshop, University of Swansez
Swindon Bookshop, Swindon

Uplands Bookshop, Swanses

University Beokshop, Cardifi

University Bookshop, Exeter

MIDLANDS & EAST

Blackwells, Oxiord

Bookland, Stafforc

Bowes & Bowes, Cambridge

Bowes & Bowes, Leicester

Cambridge Compiter Store

Dillons, University Bookshop. Nottingham
Heffers, Cambridge

Hudsons, Maw Street, Birmingham
Hudsons, University of Birmingham
Hudzons, Earl Strest. Coventry

I—lud'snns, Hamford Precinet Covantoy
Hudscns, Leicestar

Hudsens, University of Loeughborough
Jarrolds, Nonwich

Sisson & Parker, Milton Sireet. Nottingham
Sisson & Parker, Wheelargate, Nottiingham

NORTH

Austicks Polytechnic Bookshop, Leeds
Bowes & Bowas, University of Bradford
Bowes & Bowes, University of Hull
Bowes & Bowes, Liverpool

Bowes & Bowes, Sheffield Unwersity
Briers, Middlesbrough

Browmns, Hull

Godireys, Uniéersily of York

Godfreys, York

Haigh & Hochland, Univarsity of Manchester
Huds.ﬁn;s., Liverpool

Hudsona, Newcasile

Phillip Son & Nephew, Liverpool
Salford University Bookshop

Students Bookshop, Lancaster
Thomas, Newcastia

WWH Willshaw, Manchester

SCOTLAND

Bauermeister, Edinburgh

James G/ Bisset, High Street, Old Aberdesn
James G Bissel Upper Kirkgate, Aberdeen
Jehn Smith, St Vineent Street, Clasgow
Jehn Smith, Univarsity of Glasgow

John Smith. Stiding University Bookshop
James Thin, South Bridge, Edinburgh
University Bookshop, Dundee
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Prentice-Hali
computer books event

During May and June new and bestselling computer books published by Prentice-Hall and its
associated imprints—Reston, Reward and Spectrum—will be on display in

May-June

bookshops throughout the country.

Featuring—the book you've been waiting for . . .

BASIC
Programming on the

BBC

Microcomputer

Neil Cryer and Pat Cryer

For beginners with no experience of computers, this comprehensive book has
been written with particular reference to the BBC Microcomputer. It provides a
step-by-step course on BASIC and teaches you how to write programs using the
BBC's enhanced version of BASIC. Every program included has beentestedon a
production model of the BEC micro. B Apoved by

£6.95 paperback 208 pages 13-066407-3 March 29th m

Neil Cryer and Pat Cryer

BASIC
Programming on the

BBC

Microcomputer

. . . and many other outstanding titles, such as

EFE__—H'_i-____Tﬂ

| |

the TN |||
Assembler

|4} s PG L o s 2 [k a1
B st g Foan f ey

|| Alan J_'P;n'-c::.-'.‘-a‘ml-‘ Frewart

Apple BASIC for Business

For the Apple 11

£13.45 hardback 400 pages 8359-0228-5
£11.20 paperback 8358-0226-9 1981

The ATAR] Assembler

Don Inman and Kurt Inman

£9.70 paperback 270 pages 8359-0236-6
1981

Prices and publication dates are comeclat the ime of going 10 press
b mby be subjeco o changs

66 Wood Lane End, Hemel Hempstead, Hertfordshire HP2 4RG, England

Microcomputer Data

Communication Systems

A Guide to Modems, Terminals, Electronic
Bulletin Boards . . . for Users of TRS-80,
Apple |l, Heath-89 and Other Systems
Frank J. Derfler

£9.70 paperback 128 pages 13-580712-3
April 1982

Prentice/Hall @ International

The PET Personal Computer

for Beginners

Seamus Dunn and Valerie Morgan

£7.50 hardback 240 pages 13-661835-9
£4.95 paperback 13-661827-8 1981

Starting FORTH

Leo Brodie

£14.95 hardback 384 pages 13-842830-8
£11.95 paperback 13-842922-7 1981
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Do you find the only drawback
to your Sinclair is that slow,
awkward keyboard? Stephen
Adams examines the solutions
offered by a number of
manufacturers and finds that a
new keyboard could cost you
as little as £20 or as much as
another ZX-81.

THE MOST COMMON complaint abour the
ZX-81, or for that matter its predecessor the
ZX-80, is its keyboard. The keyboard on both
machines is made from three layers of plastic.
The top layer contains the keyboard symbols
on the ourside and a meral track on the inside.
This metal track forms one side of a switch.

The bottom layer 15 the same, but with a
metal track on the inside facing the top layer.
Between these two metal tracks is a plastic
membrane which keeps them separate.
Benearh each key position the membrane has
circular holes though which the top and
bottom metal tracks connect when the top
layer 1s pressed.

The whole keyboard is only 1/8th in. thick
so 1t can be difficult, without watching the
screen, to tell if you have pushed hard enough
to make contact. As a result users tend to push
far harder than necessary and often for far too
long. The increase in speed that results from
replacing the ZX-81 keyboard with push-
button keys can mean a 50 percent saving on
the time taken to input information.

The keys on the Sinclair keyboard are
arranged in the form of a matrix, with eight
input wires, or address lines, and five output
wires, or keyboard data (KBD) lines. Each
switch is connected to one address line and
one KBD line and when pressed makes con-
tact between them. By checking the KBD lines
affected when an address line is altered, the
ZX-81 can tell which key has been pressed.

Easy to fit

For instance, the shift key will have been
pressed if the address line A8 was affecting
ourput wire KBDO. Therefore the only wires
that need to be connected to the keyboard are
the eight address wires and the five KBD
lines.

These appear on two sockets mounted inside
the ZX-81, so all thart is required is to remove
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the plastic tails which connect up the ZX-81
keyboard, and insert the leads from the new
one. There is a hole between the 0 and the 9
key through which the old keyboard tails pass.

As this hole cannot normally be seen, vou
must push down on the top of the keyboard in
order to push through the flar ribbon cable.

The best instructions are those supplied
with the Redditch keyboard. They contain six
drawings showing how to open the ZX-81,
remove the keyboard tails and attach the new
ones from the keyboard. The Fuller, Redditch
and Compurter Keyboards are the only ones
which do not require soldering of the key-
board leads to the ZX-81 even though, as
d’Ktronics point out, little damage can be
done by making a wrong connection.

The other keyboards all require a connection

to the +5V and 0V supplies on the ZX-81. A
wrong connection here could cause damage.

There are 40 standard Sinclair keys on the
ZX-81 and although they can have more than
one use, they are all controlled from software,
so only a single-contact push-to-make switch is
required for each key. All of the keys on the
keyboards supplied were designed for this
purpose and you should find no problems in
using them. They have, however, different
key-tops and layouts.

Angle of attack

The Crofton and the Fuller keyboards lay
their keys flat, parallel with the surface on
which they rest, and so are not as easy 1o use
for someone accustomed to a typewriter. The
rest of the keyboards are tilted to an angle of
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30° by either the case in which they fit or the
stand on which they are mounred. The
Computer Keyboards keys also rise from one
row to the next giving a berter spacing and less
chance of hitting two keys at the same time.
All of the keyboards apart from the Computer
Keyboard — which uses a standard QWERTY
typewriter layout — adopt the Sinclair layout
with extra keys added to each end.

Fuller’s extra keys consist of an additional
shift key next to the 0 key making it easy to
press the two keys to give Rubout and ™ , and
an extra Newline key next to the A key allow-
ing you to press the shift and Newline together
to give Function. As these are in use all the
time, this could prove most useful.

Crofton has provided 11 extra keys marked
with Break, Edir etc., to save you hunting for

them. They still have to be used with shift
otherwise they just produce their normal code.
The Crofton and the Compurter Keyboards are
the only ones with space bars, but the Crofton
one is rather small.

Additional keys

The Computer Keyboards product has six
spare keys which could be used to duplicate
another key, but because they are the same
type as the rest of the keys they cannot be used
as onfoff switches.

The Kayde and d'Kitronics keyboards pro-
vide a repeat key which interrupts the outrput
lines from the keyboard five times a second.
To the ZX-81, this looks as though you are
pushing the keys on/off very quickly, even
though you have the key down permanently.

This requires components to be mounted on
the keyboard which need a power supply from
the ZX-81.

The cases supplied with the keyboards were
all big enough to hold the ZX-81 printed-
circuit board. Redditch does not, however,
recommend that this be done with its version,

The ZX-81 fits tightly into the Computer
Keyboards matt-black, aluminium case and a
metal strap is even provided at the back to
hold the 16K RAM pack in position.

The Crofton case does not hold the ZX-81
printed-circuit board at all and it is atrached
only to the keyboard. This causes even more
vibration to the 16K RAM pack than usual.
There are pillars which could have been used
1o mount it more firmly, but the holes have

{eontinued on next page)
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not been drilled in the case to take the screws.

The Crofton board also supplies a video
amplifier output for a monitor and although it
is good for those who think that a monitor
gives a berter picture, it degrades the TV
signal so much that it cannot be used.

The Fuller keybeard’s case can be used 1o |
house a complete system which can be |
expanded as desired with up to four internal
edge connectors, 64K RAM, power supply
and two 250V mains power-supply sockets for
cassette or TV. All of this is contained in a
14in.-by-8in.-by-3in. injecrion-moulded plastic
case, which has a LED power indicator. The
only reservations I have are abour the edge
connectors, which only allow boards 2in. high
to be connected to them.

The Peter Furlong Workstation is an ABS
plastic shell which will house all the wiring
associared with a ZX-81 and tile the TV at an
acceptable angle.

The plinth houses the ZX-81 and 16K
RAM pack in a well at the front and the wiring
to the Sinclair disappears through the side of
the plinth to reappear at the back. If you are
still using the original Sinclar leads for the
cassette and TV, then additional holes will
have to be cut at the side.

Crofton

A flar steel box which houses a keyboard, a
video amplifier and the ZX-81. It is of little
use unless you need to operate with a video
monitor and can secure the 16K RAM pack in
some other way. Cost: £42.70 including VAT
and postage.

Kayde

The keyboard is heavy compared with most
and will soon have a case which should prove a
great improvement. The key symbols are
attached with adhesive, and can fall off very
easily. The repeat key is an attraction, bur the
instructions for soldering the keyboard cable
need 1o be clearer. Cost: £27.95 ready-built.

Protos

The Protos system 40-key keyboard is
mounted on a heavy steel plate. The keys have
removable tops, which cover multicoloured
versions of the Sinclair symbols. The green
and brown backgrounds do not make the
symbols easy to see, particularly if you are
colour blind.

The case arrived in seven pieces, six more
than intended, and although it is supposed to
be a heavy-duty keyboard, some of the nylon
pillars had snapped. The keyboard was well
wrapped to protect it from the postman so I
can only assume it was the heavy steel plare
which did the damage.

The ZX-81 must be removed from its case
and placed inside. The edge connector of the
ZX-8]1 plugs into a suitable connector via
ribbon cable to another printed-circuit board
mounted on the case. This board appears
through the slot at the right-hand side. All the
tape connections are plugged into the ZX-81
via holes at the back. Although it looks
attractive 1 cannot see this Frome system
working well with the ZX-81 as it is expen-
sive, £67.75 including post and VAT, and

Computer Keyboards

As the firm’s name suggests, the ZX-81 is not
the only computer for which it produces a
keyboard. It is properly tilted, and has a
ZX-81 type QWERTY keyboard with space
bar. Even when not mounted in a case it is at

| the correct angle and the stepping of the keys

lends it a professional finish. The connection
to the ZX-81 is via copper-coated strips which
plug into the ZX-81 sockets. The case contains
the ZX-81 and a strap has been provided to
stop RAM wobble. This, in my view, is the
best of the keyboards reviewed, so probably
worth the extra expense. Cost: kit, £28.95;
ready-buile, £31.40; case, £15.

Work-station

This is useful when you have to keep all the
cables out of the way, in a position reserved for
the ZX-81. The TV might prove too near the
eyes for some, and the Sinclair printer needs to
have modifications made to the plinth. Cost:
£18; power switch, £3; cassette change-over
switch, £3.50; aluminium floor, £4. All prices
include VAT and postage.

Fuller FD System

The keyboard for this system provides a cheap
start to forming a quite comprehensive layout
for the ZX-81. The keyboard is not the best
available, but it has some useful facilities. I
would recommend this as a portable system
for demonstration use, as all the equipment
required, apart from the TV and cassette
recorder, can be packed in one case. Cost: kit,
£19.75; ready-built, £25.75 for the plain
40-key version; £35.45 for the 42-key version
in the case; £43.45 for a ready-built model;
motherboard with two edge connectors,
£16.75; three edge connectors, £21.75; four
edge connectors, £26.75, all of which are
ready-built; 64K RAM Pack, £45; 16K
version which can be upgraded to the 64K
version, £35.95; both are ready-buil;; 9V
power-supply unit, £6.75; 12/5V for £13.95.
Various other switches and sockets are
available. There have been reports of consider-
able delays in delivering this keyboard so,
before ordering it, it is worth ensuring that
vou have written confirmation of an acceptable
delivery time.

Clockwise from top; Dean Electronics Computer Keyboard: Fuller FD System; Redditch;
d’Ktronics; Kayde; and Crofton Adaptakit. Centre; Peter Furlong Work-station.

awkward to use.
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d'Ktronics Redditch

A pleasant keyboard, mounted at the correct
angle, with repear facility. The instructions
are clear with a section on faults thar can
occur. The keyboard has to be soldered to the
ZX-81. A numeric pad can be connected next
to the keyboard on the right as shown in the
accompanying photograph. Cost: £27.95;
numeric keypad, £10.

An easy-to-use 40-key keyboard, less expensive
than most, but requiring a case to make it tilt
to the correct angle. The connection to the
ZX-81 is via two plugs, and very clear, simple
diagrams make it easy for those concerned
about harming the computer. Cost: kir,
£20.50; ready-built, £27.75; £10.30 for the

Case.

ADDRESSES

Suppliers

Crofton Electronics Ltd: 35 Grosvenor Road,
Twickenham, Middlesex TW1 4AD. Tele-
phone: 01-891 1823/1513.

Kayde Electronics Systems: 48/49 Exmouth
Road, Great Yarmouth, MNorfolk NR30
3DP. Telephone: 0433-56253.

Redditch Electronics: 21 Ferney Hill Avenue,
Redditch, Worcestershire B97 4RU. Tele-
phone: 0527-61240.

d'Ktronics: 23 Sussex Road, Gorleston, Great

Yarmouth, Norfolk. 0493-
602453,

Computer Keyboards: Glendale Park, Fern-
bank Road, Ascot, Berkshire. Telephone:
0347-4731.

Peter Furlong Products: Unit 4, South Coast
Road Trading Estate, Peacehaven, Sussex.

Fuller Micro Systems: The ZX Computer
Centre, Sweeting Street, Liverpool 2, Tele-
phone orders: 061-236 6109.

Frome Computing: 20 Ashtree Road, Frome,

Telephone:

71435,

Somerset BA11 2SF. Telephone: M?ﬁ
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Ifyou're looking for a home computer, you'llalready
knowthatthe VIC doesitall. Tohelpyougetstarted,
we have put together this atiractive cost-saving
package

VI c'z ggll':;l:ter
+ Cassette Deck

4+ 10 Blank Cassettes
+ Introduction to Basic

+ 12 months warranty
+ Fitted 13 amp plug

e €217

-a@m\% Dot Matrix Printer Memory Expansion Board- Plug-in Memory Expansion
w 5 Multi-slot unit used to Cartridges
gt“\?\“a‘l‘fﬁ o™ Tractor feed, 80 accept memory and/or  3k—£26.04, 8k—£39.09,
AV W A o characters per line at 30 g3 me and program 16k — £65.17 plus VAT
W T e characters/seconds. i : e
oo o0 vl £199.96 plus VAT canridges Single Drive Floppy Disk Unit
oo “ﬁ:\\\ S \u%%@'&"““ £85.00 plus VAT £395.00 plus VAT
\ gqg’%an‘%g The standard features of the Vic are: % 5K RAM expandable to 32K * 16 screen
\!\?\bﬂ‘ 3 w{ﬁ‘:‘ -;;,\\:f: colours * 8 character colours * 3 tone generators, each of 3 octaves — plus white
s m@\“#;@ noise generator * Screen display 22 characters= 23 lines deep » Full PET type

graphics * High resolution graphics capability # 8 programmable special functions..
Goods required Price MAIL DRDER to: Adda Home Computers Lid. V
FREEPQSET, Landan W3 GBR or telaphane your

grder (24 hours 2 day) to 01-832 S90: quating your
Viga, Access or American Express number.

*| enclose a chegue, made payable 1o Adda Home Computers

Limited for
“Please charge ity Visa/Ancess/American Express account. My aciunt

Add £4.00 post. packing and insurance for Total £ number is

special deal and £1.00 post, packing and *Please add my name o your malling list

insurance for all other itams, Add 15 to 2l * Delete as applicabie

prices for VAT : : ’
DA Mt e o e P e

Name; SHOP ADDRESS: Adda Home Computers Ltd. "
154 Victoria Road. Acton, Landan, W3.

Address: {near North Acton tube station)

Tel (1092 9904
OPEN: 10am-6pm {Tussday-Friday),
10am=3pm (Saturday).

TERMS AND CONDITIONS: All goods seid subject to Adda terms 2nd conditions of sale. Full details avaitabie on request, but ﬁ
mclude; T day mongy back quarantes, Adda 12-month hardware warranty. Phease allow 21 days tor detiveny. Allow 7 days for
personal cheques ta be cleared. Quoted prices are exclusive of VAT, /
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Sleeve notes

W Although the flexi-recard is a new way of
distributing software, you should remember
at all times that the fundamental principle
involved is the same as when a program is
stored on tape. That is, the electronic
binary signals are enshrined in a physical
form to be replayed at a later date. It makes

no difference to the computer what medium
the signals are stored on when it receives

them. This month's Your Computer the scene. These machines totally changed the

face of mi uting and ar the same rime
B \With this in mind, thers are two ways you Couet: szd reduce the cost cg‘ trans?orﬁlu:éozfemspofrwagre marker. At more or
could load your flexisoft disc. The firstisto | | recorded software from pounds 2 e sanie e

record the disc on to tape, and use the tape to pennies. That thin slice of Sinclair ZX-81 Your Computer appeared on

just like any other ZX tape. The d . p .
!methnd is tg'{ooa; ::Iiremlvpfrcm thes:a%{;:d plastic will cause tremors in the | the book-stands, a computer magazine which

player. The first method is best for most | | Software industry. Bill Bennett | has always thrived on the volume and quality
people as it requires little or no change in explains how we p'...lt Dthﬂ“O of correspondence from its readers.

the ordinary tape-loading procedure. a flexidisc One morning I came across a letter in the
Though you will have to experiment with | [ OF : Your Computer post from Bernard Beeston.
the recording levels as you would with any ABOUT 16 MONTHS’ talk of distributing soft- | He suggested putting some ZX-81 software on
commercial cassette. ware commercially by the new and revolut- | to one of “those flexi-record things”. At first I
lonary method of putting programs on a flex- | just filed the letter for reply. That night I
ible disc was temporarily shelved when it was | thought about it again and in the morning dis-
discovered that the then most popular | cussed it with my colleagues.

B The best setting on an ordinary music
centre is treble zero. If you have to move it,
. move it up, bass zero, though if you move

the bass, mave it down — but not too far. | machine, the Pet, did not lend itself readily to In short, it was a brilliant idea. Bernard
did not use Dolby when recording the disc, the idea. Beeston is a collector of free flexidiscs and on

but if you do, ensure that Dolby is on when Then the Sinclair ZX-80 and 81 arrived on seeing the Tomorrow’s World television trans-

you load the tape. | turned the left channel r_ A roll of black vinyl feeds into the press to be stamped with the program cut into squares and stacked.
‘right down, and set the level of the r]ght-_ Othelio program listing
hand channel to zero dB using a level HBREM OTHELLOZ INTERFAGCE DEC E—Eﬁ-u'ﬁ %T_Hlﬁ Usk 12 slow [E 1o
meter. If you do not have any meters, you g1 P13 AMENDED EY ROY ERSTWOOD STRE [C] AND [}
will have to judge the correct volume either i@ FRST 5 . 26 PRINT AT 1.6,
by ear, or by guesswork. It is a matter of 3"3 gEi‘T égITIHLL&E ARERYS E}.HZi FOR ;t=é’ +Cf lei STEP 28
z 3 38 DIM (2.2 2208 FOR D= o A+l
courtesy not to play the record too loud as 46 DIM C$(2.2) 238 PRINT A$C(1,D);
it makes a real din. S8 DIM AFCE, Z0E) 248 HEXT D
£0 REM DRAW BOARD 258 FRINT TAE 6:
M Loading the program directly from the ,;g I::E = : 5?3 ;"?H?"Es"“ g;!?
record player should be fine. However you 3G LET ‘ Sam H?VT o “siln
will have to watch that you do not damage 168 LET H$= ' 256 FRINT TAE &;
your computer. This is easily done if too 116 LET j+==" 2 4 S 672 ° HR 3868 HEXT A
high a velurne is put into the machine. If 128 LET A$Ci) =Hs+'§ et l B J2l@ PRINT AT 8.8 "ME {5 ¢ i THE 26
your record player has a headphone socket ;ff". !mgff*--.. ﬂ;gfﬁ -... 1._5;_,_ ;F;'é' o TRE 3;'Relf';TRE 30;" W
or an earphone socket use it. The software " Bers 248 REM DECIDE WHO IS T0 MOVE
does load, although sometimes minor 1368 LET A$<2) =T+"B1"+Fs+ (g 356 IF RHD>.S THEH GOTO 694
mistakes oceur as information is misread. +GE+t2 W 3"4FE+S M3V +G+04 WS 258 REM COMPUTERS MOV
Because of that we reproduce the program :ﬂg’:ﬁ{;"'ﬁﬁ"b W7 +FE+" 7 W2 +GE EEE ll:g Ei (:é;:“
T i H e S ! 1 = "
listing here for anyone who experiences 146 LET AS$C1,83 T0 92)=" g IO 590 LET C$c15="
this problem. 156 LET A%¢2.89 TO 923=" ) 408 LET C$c2y="
168 LET A¥{1.182 TO 112)=" '_J 442 PRINT AT 21.8,"
W Remember the program is for an expanded ira ILETT F‘:izgéii‘mﬁy”ﬁ'" R e "
5 i 2 1ol L IF=" i b FUR K= U
ﬁ'm" “"l'(' ﬂ‘:‘f[“’;i"-" I"J"b': """‘“'!m‘he Hok 138 LET 5="( FAST THEN MesH 5] 426 LET E-CODE E$(K>-140
packand it should be passibleito run STOP 5GH LH) STEP ATN [COINT [7] P 438 IF A% <1, 24B)C>"@" AND A$cl,
on an 8K ZX-81. It loaded into a 3K ZX-81, SIN LFRINT [ "B LLIST LN TAE EXP 2¥B)CH'EY THEN GOTO 658
but left no space for the variables. ElAL s ELEN #45aHRS OR 448 LET H=g@
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mission of the ZX program, he hit on the idea
of putting ZX software on flexible records.

Not long afier receiving the letter from
Beeston, another event occurred which pushed
the idea further forward. I discovered that the
signals used by the Sinclair computers to store
information on tape were not only in the audio
range, but exceptionally well suited to record-
ing on flexidisc. We simply had to go ahead
and test the idea.

Simple method

The ZX-81 — and for that matter the ZX-80
— uses a particularly simple method of storing
information on cassette. The zeros and ones
that make up the binary codes used by the
computer are stored as simple sine waves. A
zero is represented by a sine wave of a given

GROOVE

number of cycles; a one is stored as a wave of
another number of cycles. Berween the indivi-
dual bits is a short blank, which is about as
long as the one-bit sine wave in time.

This information is stored serially on a
cassette, and is loaded simply and relatively
quickly into the memory of the micro at 300
baud. The signals are recorded on ordinary
casselte tape, in exactly the same way as a
musical signal would be. This is very helpful
because in the same way that, for example, a
pop group would record their music initially
on tape before transferring it to disc, the
ZX-8] software can be transferred from
cassette 1o disc.

In fact, the practice is somewhat more com-
plicared than the theory, as I discovered when
1 went along to the cutting studios. The studio

The squares are trimmed into discs and the Your Computer /abels are then printed directly on to them.

e

458 FOR #=1 TD 8

458 LET N=CODE D#c¥) -58

2768 LET E=

438 LET F=E

42968 IF R¥C1. (FHEM%2) <3BEC1.20 T-
HEN GOTO 538

S88 LET E=1

Sig LET F=F+H

528 BOTD 450

528 IF Afcl, (FHH)#®2) OO0, 200
F E=8 THEH GOTO &38

S48 FOR A=E¥2 TO F%2 STEP M2
556 LET Asdl,A=-1 TGO A =CF{1)

S66 LET LINE=1+2#%IMT ((A-12-282
S7E LET COL=4+A-20%INT (CR-13/263
528 PRINT AT LIHE, COL:C$Cl)

598 LET As(z2:A-1 TO A =C$ (2)
688 PRINT AT LINE+#1, COL;CE(2)
518 LET H=1

g2 HEKT R

G2 HERT ¥

48 IF B$CLD ='ﬂ,‘ OR H=1 THEM GOTO
SEE

538 HEXT K

568 IF Bsil> ="E"R THEW GOTO 375
er@ IF H=8 THEN GOTO 7E@

o238 REM HUMAHS HOVE

£28 LET 33(1'):"'

7O LET Bs{Z='

FiA LET C#la=" "

7za LET csczo=M
255 PRINT AT 21.@; "ENTER MOVE E.G.
12 <8 FOR SCOREY"

720 INPUT E

748 IF E=@ THEN GOTO 780

756 IF ASC1, EAZIC"R" AND RS(1.EB42)
<57 THEN GOSUE 1818

258 GOTO 4480

276 REM CALCULATE SCORE

756G LET CF=0

728 LET HP=CP

28A FOR A=23 TO 177 STEP 2

418 IF ASCL,A)= "W THEM LET CP=CP+1
526 IF A$C1.A)= "' THEN LET HP=HP+1
230 NEXT A

546 PRINT AT 18,8:CPiTAR 27:HP

590 IF CP+HP<64 THEN GOTQ 658

556 IF CP3HP THEN FRINT AT 21,8;"

5
578 IF CPCHP THEN PRINT AT 21.8;"
[F00 HiH]

u

28@ [F CP=HF THEW FRINT AT Z21.8:"

£2@ STOP

1966 REM INVALID HOVE

1818 PRINT AT 13,8 "CHERT#";TAE &;
TIF YoUr:TRE 8 Do IT"; TAB 8:"
AGAIN": TAB 6:"[ WOMT":TRE &:"FLAY"
1928 LET B=8

1838 RETURH

where we made the initial software record
looked like the bridge of the Starship Enter-
prise. Around the side of the room were all
kinds of casserte players, recorders and
amplifiers. In the middle was a desk, covered
with mixers and various pieces of noise-
reduction equipment.

Among the hyper-modern hardware was an
apparatus which resembled a microcomputer
— 1n fact it was an audio analyser, which pro-
jects a display of the audio spectrum on a
screen. Each frequency band within that
spectrum is represented by a vertical bar,
which waxes and wanes with the quanrity of
that frequency present in the sound.

Like dancing spirographs

In addiion a cathode-ray tube display
showed Lissajous figures. These are rather
interesting displays which show the relation
between two harmonically varying signals.
They look rather like dancing spirograph
drawings. All this equipment was very impres-
sive but it was there for a reason: it told us thar
superimposed on the ZX-81's output signal
were a number of other signals.

These signals normally do not make any
difference to the loading of programs on the
ZX-81 as there is a very wide tolerance. How-
ever, with the recording of software on to disc,
we were entering unexplored rerritory and had
to be careful.

The compurer signal sits somewhere in the
ordinary audio spectrum, at around 3kHz to
4kHz. Being a sine wave, it should not have
any other frequency components. The sine
wave, if pure, does not contain any other
components because it is the fundamental
component itself. If it is amplified too much,
the peaks are clipped and the wave begins to
look like a square wave — which, incidentally,
15 how a guitar fuzz-box works.

The reason this is important to micro-
computers is that when a sine wave is distorted
into a square wave, other frequency com-
ponents are introduced which confuse the
computer. This is what sometimes happens
when a ZX program is Saved or Loaded too
loudly.

There were two main sources of sound
present on the master tape of the text program,
other than the compurter signal wanted. This
master tape was made by recording directly
from the program cassette to a reel-to-reel tape
recorder. These sources of extraneous sound
are referred to as “‘noise” by audio engineers.

Two types of noise

The original flexidise test tape had two types
of noise on it. Larer, I discovered that more or
less all Sinclair tapes have these types of noise
because of certain factors associated with low-
cost tape recorders, and we all know that the
chaper tape recorders work best with the
Sinclair.

The first type of noise was the background
noise of the cassette itself. I do not want 1o
become too involved with the technicalities,
but cheap, standard, cassette tape has a back-
ground hiss, which is mainly at the higher end
of the audio spectrum.

The other noise was one picked up from the
recorder itself, probably due to the motor.

{continued on next page)
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{continued from previous page/

Another source of noise is the stretching of the
tape and a fourth could be due to mechanical
imperfections on the cassette itself.

The random-noise part of the signal — that
is, the background hiss — was reduced by a
Dolby system. The lower tones associated
with the tape drive were harder to eliminate,
but the worst of it was removed by a graphic
equaliser. The original test tape was recorded
in stereo, but the flexi-record you will have
received with this copy of Your Compurer was
recorded in mono.

This treated signal was then stored on a
length of open-reel tape. The beginning of the
program and the end were marked on the tape
by cutting it at the relevant point and then
inserting a short streich of vellow tape. The
whole was then reloaded on to the tape deck
ready to cut the disc.

Disc-cutting machine

The disc-cutting machine looks just like a
record player — one of the very expensive
stereo variery. Yer, unlike the machine that it
so closely resembles, it does not play records
but curs them. This is done by making the
stylus vibrate in the disc material as it tracks
towards the centre of the disc. The process is
just like playing records, but in reverse.

The material that the disc is cut into is called
an acerate. It looks just like an ordinary black
12in. record, except it has neither label nor
groove — at least to begin with. The turntable
is rorated at the set speed, with the acerate
firmly clamped to it. The initial “run-in”
groove is cut, and the rurntable stops. Then
the tape machine is cued to the beginning of
the software. At the same moment as the tape
machine begins to play, the record cutting
starts automatically.

It is possible to set an adjustment thar
governs the pitch of the grooves, that is the
amount of material that is left berween the
gaps. Ordinarily the more of this, the berter
the quality of the recording. This is because
the stored sounds of one groove can impose
themselves on another if the walls berween
them are not sufficiently wide. Of course, the
optimal setting of this adjustment is one which
utilises all the available material berween the
edge of the record and the point where the
stylus picks up.

The acetate platter which has the record cut
into it 1s 12in. across, but the record is only the
7in. in the middle. Once the acetate is cut, a
label is stuck on the middle, and the acerate
disc can be played just like an ordinary record.
To test the process, this is just what I did.

I decided the best thing to do would be to
tape the program on the disc and play it just

-

Under the microscope a series of short white lines and spaces show up in the greoves. This is the

form in which the binary digits are encoded on the flexidisc.

like an ordinary piece of software. I made a
number of different recordings, some in
stereo, some In mono, some with treble turned
full on and some with the settings all at zero.
The software loaded, bur not when it was
recorded in stereo; the flexidise you have is in
mono.

The master, which is another name for the
acetare disc, for the Your Compurer flexidisc
was cut at Pye recording srudios in London
between takes of the new Tight-Fit record.
Most of the pop stars wandering in and out of
the studio would probably have covered their
ears in disgust if they heard the disc. Listen for
yoursell and hear what it sounds like.
However, to the cars of Tony Bridge, the
engineer who cur the disc, the sound was
music because he is a ZX-81 user. It was very
useful having someone who understood com-
puters working on the disc.

Once the master disc is cur it is plated in
metal, The meral plates are then pulled away
and become the stampers thar are used in the
flexi-record factory. The flexi-record factory at
Charlton, south-east London, turns out

"How to play Othello

Othella, which was originally called Reversi, is a board-game for two players, played on a

‘conventional chessboard with eight-by-eight squares. The pieces are double-sided, coloured black
on one side and white on the other. Any of the opponent’s pieces in a straight line between the
last piece played and another of the player's pieces is “captured”, that is to say turned over, to
convert it to the player’s colour. The game finishes when the board is covered with pieces or when
neither player can move, and the winner is the player with the most pieces at that stage.

If the program has loaded correctly then a grid of eight-by-eight squares will appear, just like a
chesshoard. Along the top will be the numbers froam twa to nine and down the side one 1o eight.
There are two possible states at the beginning, either it is your go first or the computer’s. If it is
your go first the computer will prompt you with the message: “Enter Move EG 19 (0 for scorel”. If
the computer is to move first the screen will be dark for a while.

When moving remember to enter the ROW first followed by the column number. Sometimes
you can cheat and get away with it. Be warned, if you do the game will finish. Entering a zero will

ive you the score, do this at the end of the game..
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records by the hundreds, usually of pop
music, or maybe an advertising message. They
have even made records for use in by-glection
campaigns.

The process used to make the records was
explained to me by managing director John
Moon. One of the most important features of
producing - flexi-records is the vinyl on ro
which the discs are stamped. This is available
in a number of different thicknesses and
colours — it can even be merallic gold or
silver. Black is, however, the usual choice
because it looks like ordinary records.

A special design

The vinyl is held in huge reels which are
mounted on an axle behind the flexi-record
press. The press is of a special design, built
and designed by the directors of Flexi-records
themselves.

Normally the stampers push out four discs
at a time. The key to making good flexi-records
is the hole in the middle, which is punched out
at the same time as the actual stamping. The
records are then cut, and stacked on a spike. At
this point the records are still square.

They are loaded, z bundle at a time, on to a
cutter, which works in the same way as a
pastry cutter. The last stage in the process is
when the labels are printed directly on to the
flexi-record. This is done with a Heidelberg
printer, which is a pleasure to watch.

Of course, a large sample of the flexidiscs
were tested, and they all worked. So all that
remained for us to do was o purt the discs into
the magazine and distribute them throughout
the country. [ hope you manage to beat the
compurer at Othello or Reversl.
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game for the 16K ZX81, unlike any

other game you've seen on the ZX81. This is without doubt 2 H
the best game available for this computer, and if you don't believe us, ask EII I:IEII
somebody who has seen it, or 9o down to your local computer shop and ask for a
demonstration.

MAZOGS is a maze adventure game with very fast-moving animated graphics. A
large propertion of the program is written in machine code to achieve the most
amazing graphics you have ever seen on the ZX81.

Dealers Discounts

You will be confronted by alarge and complex Maze, which contains r R EE BN SN S . - . ﬂ
somewhere within it a glittering and fabulous Treasure. You not only have the Please send me
problem of finding the treasure and bringing it out of the maze, you mustalsoface 1 l
the guardians of the maze in the form of a force of fearful Mazogs. Even if you oty [ ltem [ Price
survive their attacks you could still starve to death if you get hopelessly lost. i - 5 |
Fortunately, there are various ways in which you can get help on this dangerous | E:?ﬁ";‘mmﬂéggs SoEnE i
mission, -
There are three levels of difficulty, and the 9ame comes complete with | |
comprehensive instructions. The cassette on which the game is supplied is of the o= U B
highest quality, and loading is quaranteed. ; i OR Please debit my: |
Mazogs is available from Bug-Byte and most good computer shops at £10.00
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INTERVIEW

ADDED EXTRA FOR

Ron Bissell has been
in on the explosion in
microcomputers from
the start. With fellow
director Ken
MacDonald he has
built Macronics up
into one of the major
ZX soft- and hardware
houses. He talks to
Brendon Gore.

Rox eisseLL first came into contact
with computers while in the sixth
form. A trip to Wolverhampton
Polytechnic introduced him to an
early U.5. computer.

“We were allowed to write pro-
grams for it, punched on paper
tape”, says Bissell. “It was a whole
wall full of entertainment with flash-
ing neon lights and chattering
relays”.

After leaving school, Fon Bissell
went 1o Cueen Elizabeth College,
London in 1962 to do a general-
science degree. Unfortunately, he
failed his first-year exams, which he
attributes to the disruptions caused
by leaving home, moving to London
and trying to settle down to college
life.

Nothing daunted, he found him-
self a job in the electronics industry
with Contactor Switchgear (Elect-
ronics) Ltd. He worked in the
company’s development laboratory
building prototype timers, logic
circuits and remote-control TV units
from schematics. It was very useful
experience, he says with just a touch
of understatement.

After a year in industry, he sat his
first-year exams at Chelsea Town
Hall. He remembers it as being sur-
prisingly easy, a pleasant week with
beautiful weather. He was a little
surprised when he passed, as he was
weak in mathematics. But he drew
small sketch graphs in answer to
most of the questions, and thinks
that they must have done the trick.

Having graduated, Bissell started
working for British Steel. He was
assigned 1w work with the O/M
(Operations and Methods) depart-
ment on the problem of curting up
steel bars into precise lengths with
minimum wastage. He looked at a
Fortran program the Qf/M depart-
ment had written to solve the
problem, and decided that Fortran
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was not that difficult a language o
learn.

A year after joining British Steel,
Ron EBissell left the company to join
the West Midlands Eegional Health
Authority. Officially he was part of
an O/M department, but within
months he was pur into the O/R
(Operational Research) division.
This entailed considerable work
with computers.

“I was involved with the setting
up of an emergency bed bureau in
east Birmingham", says Bissell.
“The idea was to stop some hospitals
from being swamped with patients
while other hospitals had empty
beds.

“We had to produce computer
forecasts of the likely number of
patients expected on any particular
day of the year. By combining the
seasonal and weekly patterns of
admissions, we were able to produce
a table of the likely number of
patients to be acdmirted to hospital in

the West Midlands on any day of the
year'’.

The origins of Macronics lie in the
West Midlands Regional Health
Authority. Ron Bissell, Ken
MacDonald and John Kwok all
worked for the WMRHA, and they
were all quick to spot the potential of
microcomputers. In 1979 the three
of them decided to try and design a

‘Memory-mapping
ZX screens was
thought
impossible’

cheap alternative to the semi-profes-
sional machines they had been work-
ing with. However, it became the
compurer that never was.

“We made the decision to abandon
our computer after Sinclair launched
his ZX-80", says Bissell dryly. “We
had been aiming to produce a micro-
computer for around £150, which
was twice the price of the ZX-80.

“In some ways our machine would
have been very similar to the ZX-80.
It would have had a touch-sensitive
keyboard and single-key instructions

} — John Kwok was very keen on

single-key instructions after seeing
them used on a Wang machine. It
would have had a 32-character
screen, bur we were going to make it
32 square rather than 32 by 24".

Faced with the choice of producing

a comparable machine to the ZX-80,
but at twice the price, they decided
to drop it and concentrate on pro-
ducing software for the ZX-80:
“There were so many limitations in
the ZX-80 that there was obviously a
need for programs to get round
them™.

Ron Bissell’s first program for the
ZX-80 was a memory-map screen
display. “Everyone had been saying
you could not memory-map the
Sinclair screen”, explains Bissell.
“In fact it was simply a matter of
setting it up with blanks on all sides
and knowing where it was in
memory. This allowed you to Poke
1o any part of the screen thar you
wanted, which in turn meant that
you could run the kind of games pro-
grams that everyone else was
running on other machines”.

The memory-map program sold
for around £1 a listing, says Bissell.
For the first six months they sold
around 30 listings a week, which was
not bad for the first program. But
they did have the advantage of not
having any competition.

John Ewok had dropped out of the
team by this peint. “He was more
interested in the concept than the
actuality”, says Bissell. “Besides, he
had been made head of the authoriry’s
microcomputing development project
and he was putting his main efforts
into that™.

A natural division of responsib-
ilities evolved between the remain-
ing partners. Ken MacDonald
looked after the marketing and
financial side of Macronics while
Ron Bissell took charge of the tech-
nical and software side,

The nexr Macronics program to
hit the market was the active-display
program. This was designed to get
round the fact that the ZX-80 screen
was staric, 5o that nothing happened
unless a key was depressed. But, by
this time the competition was start-
Ing to arrive.

“We got our active-display
program out at about the same time
as Jan Logan produced his version”,
says Bissell. “The difference
berween the programs was that his
version involved copying whole
sections of the Sinclair ROM into
memory. Thar worked well, but it
used up a good deal of memory. In
our version, we copied the necessary
parts of the Sinclair ROM into our
program, but without the extras.
This meant it needed wvery lirle
memory. There: was some screen




AX-O

flicker berween displays, but at least
they would change and update by
themselves”.

This program went on sale for
about £5. It was part of Macronics
strategy to sell techniques as well as
games, playing on the “look what
vou can do with your ZX-80 that no-
body else can™ idea.

The price of the program was
something Macronics had learnt
through experience. “£5 or £6 was
the optimum price for a program™,
says Bissell, “and it still is. You
cannot sell anything for much less
because people will think it is
rubbish, and you cannot sell any-

‘Our micro was
to be similar
to the ZX-80’

thing for much more because people
do not have the money. It does not
really matter what is in the program
— that is the price for it”.

Macronics sold a number of copies
of the active-display program, but
they were a little disappointed that
sales were not higher.

“We do not seem to be reaching
the market for some reason. I
remember estimating once that we
were reaching, at a maximum, two
percent of the total number of
Sinclair users, which seemed an
abysmally low figure”.

One possible reason for this lack of
early success was the Macronics
policy of selling listings rather than
cassettes. Bissell and MacDonald felt
that listings were cheaper to produce
than cassettes and avoided loading
problems.

“We did not discover we were
wrong in this until we went W a
micro show in September 1981, All
the people there were asking for
cassettes. Purely for psychological
reasons, people would rather buy
something they could use directly.
Through mail order you could sell
listings reasonably well, but at shows
there was just no way”.

Macronics was also writing soft-
ware for the ZX-81. The first four
programs included Dragon Maze
and Planetoids. They were con-
ventional Basic programs with little
machine code.

“The only machine cede I wrote
then was & reverse-scroll routine

which scrolled down the screen
rather than up”, says Bissell.
“There are problems with the
Sinclair scroll in that it changes the
length of lines at the bottom of the
screen. If you have an array memory
which falls above the display file,
every time you add something to the
bottom line of the screen the whole
array memory has to shunt up which
takes forever.

“This means you cannot do any
fast graphics programs while you
have a large amount of data in the
variable area. To overcome that I
had to write a machine-code routine
which did the scrolling but kept the
screen its normal size so that nothing
was moved around®.

But the software market for the
ZX-81 seemed less attrractive than it
had been for the ZX-80: “We saw
that there was not much we could do
in the way of software thar other
people could not do equally as well.
So we looked at what was coming
next, which was hardware™.

Macronics first hardware project
involved a printer interface. Ron
Bissell built a £199 Seiko printer and
interfaced it to the ZX-81. The

printer interface went on display at
another micro show, but although
there was some interest in it he hag
decided to shelve the project for the
time being.

“It soon became obvious that the
main interest was going to be in an
alternative storage method”,
explains Bissell. “People were pro-
ducing enormous programs that took
the best part of 15 minutes to load,

‘Storage media
were clearly of
major interest’

with no guarantee that they would
load, so a different system of storage
seemed the thing to concentrate on”.,

The result was Fiz, which is not a
new type of cola but a Floppy Inter-
face for the ZX-81. Fiz consists of a
disc drive, power supply and mother-
board. The motherboard is fitted
with edge connector slots so that the
system can be expanded.

*There is a slot in the mother-

board for plugging in the ZX-81 pro-
cessor card; but this enrails an
external keyboard with the usual
external leads™, says Bissell. “Many
users have external keyboards and
that 15 the best way of doing things.

“The RAM pack also plugs on to
the motherboard, butr there is no
need (o use a RAM pack bigger than
16K. Other slots are available for a
printer inteface, disc interface, net-
work interface and a high resolution
VDU card™.

With the Fiz costing £259 plus
VAT, it is possible to buy a complete
disc system for less than £350. Ron
Bissell admits thar no one is likely to
buy his disc system from scratch, but
he thinks there is a market among
schools and small businesses that
have already bought a ZX-81.

“If you are buying a disc system as
a disc system, the last thing you
would buy is a ZX-81. You would
buy something like a Zerox. But if
you already have a ZX-81 and have
bought £400 worth of hardware and
programs, as many people have
done, then you do not want to let go
of it. That is the demand we are

supplying.”
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The Atom Magic Book

A wealth of games and other programs: storing speech in your ATOM,
converting programs written in other BASICs  tape recording hints,
and many more useful software and hardware tips. £5.50

Getting Acquainted with your
Acorn Atom

By Tim Hartnell and Trevor Sharples. 80 programs including
Draughus! £7.95

Ideal for Word Processing, Chess programs and Business Software.

Fully Compatible with other Acorn ATOM software and hardware

Versions available to fit inside the ATOM while still leaving room
far other extensions such as the Acorn ATOM colour encoder board.
Eurocard rack mounting types also available

PRICES: INCLUDING U.K. P&P &15% VAT

MZ 1634 16K Built & tested to fitinside ATOM'S case £659.50
MZ1638 32K ,, & et £74.00
MZ163C 16K Built & tested, Eurocard rack mounting £62.00
MZ163D 32K ., . .. w £76.50
MZ163E Bare PCB to build any of above with data £23.00
MPI00  DC/DC converter; powers any, MZ163 board from

unregulated BV supply such as the ATOM mains adaptor £8.50

S-Eefocfugherdemts ALL PRICES INCLUDE ULK. P&P

lqsq OVERSEAS CUSTOMERS ADD
£1.50 CARRIAGE PER ORDER

TIMEDATA LTD, Dept A, 57 Swallowdale, Basildon.
Essex. 8516 5JG Tel: (0268) 411125 (MON=FRI}

Support for ATOM ...........cccvvvveeieeeevnnennernsenssensees. @nd ZX

The Memory for your ATOM

16 or 32K BYTE VERSIONS Expand your ATOM 1o 28 or 38K RAM

I — + 15% VAT WHERE APPLICABLE.

PAYMENT WITH ORDER PLEASE.

CALCULEX
ZX 80/81

MATHEMATICAL PROGRAMS

Add real power in Advanced Mathematics to your Sinclair computar [(ZXB1 16K RAM
and ZXB0 with 8K ROM).

CALCULEX Il General Mathematical Program Tums the ZX81 into an effective 1ocl
for advanced Algebra, Differential Calculus and Inmegral Calculus. On tha Moving
Graph you can wareh the computer plotting quadratic, cubicy and higher equationa,
finding the roots, solving multiple simultaneous equations. You can ispect changing
valugs of the definite mtegral in the Integral Calculus and, at the press of a key, get
the value of the differential for any value of an aguation [hewever comlicated) in the
Differantial Calculus. Introduces you to Double Integration, to Harmonic Anatysis and
the use of Polar Co-ordinates. Solves problems that cannot be salved by standard
formulas in algebra or the integral calculus.

CALCULEX 11l Further Mathematice (Vectors] This combines vector algebra with
the graphic display of the addition and muliplication of two-dimensional vectars, &
revelutionany graphic treatmant of three-dimensional vectors {using unit vectors),
illustrates the formation of vector equations and aliows input and graphic display of
agquatans with complicated functions of the independent varable. At tha same time
as it plots vectors and vector aquations, it prints out the values of vector sums.
Cartesian co-ordinates, direction cosines and angles. Can be used 1o calculate scalar
and cross-productz, both direct and using unit vectors. Introductlion to victor
differentiation.

CALCULEX VIl Ganaral Statistical Program As advertised in April Your Computer.
The system can be operated immediately without difficulty by anyone. Thoy teach
you 8s you use them and give more understanding of Advanced Mathematics in a
week then you coukd get in a year from traditienal teaching. On cassette with full
instructions and straightforward guidance on the mathematics, £12 each.

Send cheque/PO to:

CALCULEX
21 Headland Avenue, Seaford, Sussex
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The Explorer’s Guide to the ZX81

IF YOU'VE GOT A ZX81 THEN YOU NEED THIS BOOK !

Programs for 1K RAM, and programs for 16K RAM.

Games, Business and Engineering Applications.

RAM & 1/0 Circuits. Useful ROM Routines. Hints

and Tips. 120 pages £4.95

What Can | Do with 1K?

By Roger Valentine. A fresh and original book
containing 40 programs and routines for the

unexpanded ZX81. £4.95

34 Amazing Games for the 1K ZX81

by Alastair Gourlay. £3.55

The ZX80 Magic Book
*With BK ROM/ZX81 Supplament®

Games programs, computer music, converting programs
written in other BASICS, impraving the picture

RAM & /0 gireuits, and much more £4.75
Getting Acquainted with your ZX81

75 + programs including Draughts: by Tim Hartnell £4.95
Mastering Machine Code on your ZX81
by Toni Baker.

180 pages of immense value to beginner and expert alike. £5.95

uilileDAcA

.. .keeps you in touch

Launched in July 1981, The War Machine was the first
magazine dedicated to computer gaming and has become
essential reading for those following developments.

Independent reviewers cover the latest computer-assisted
wargames and fantasy role-playing/SF games. Leading software
authors describe the techniques they use 1o develop their
programs, and details are given for converting programs from
one brand of micro to another. Readers in eight countries share
details of the game-assistance programs they have written.

The emphasis is placed on games with lasting play-value. For
those who would like to write their own games software,
articles explain how general-purpose subroutines can be adapted
for different makes of computer. The magazine is new moving
into more sophisticated applications including the use of
Artificial Intelligence techniques to create a computerised game-
opponent, and computer-moderated multi-player games.

For a sample copy of The War Machine, send a cheque

or P.0O. for £1.25 to the address below. A 12-issue annual

subscription is £13. Overseas subscriptions are handled by
airmail and a year's subscription is £20.

Emjay, 17 Langbank Avenue, Rise Park,
Nottingham NG5 5BU, England




Ben Baruch leads you out of
some of the manual’'s dead-

the maze of mysterious BBC
functions.

YOU ARE TRAFPED in a labyrinth called the
BBC Microcompurter. You have no previous
experience of this or any other labyrinth, and
so have only two possible means of escape: get
up and walk away — that sounds easy, bur
most find it impossible in practice; alter-
natively you work out how to write programs
which look as good as Kingdom and Keyboard
— two of the best programs in the manual.

You begin perhaps to write programs with
preity pictures in Mede 5, which seems —
according ro the Guide — 1o be the only way to
obtain multicoloured graphics on the Model A.
Yer as soo0n as a program becomes interesting,
you run out of memory. You then may start to
find ways of compressing the program —
putting as many instructions as possible on
one line 1s a help — but that takes you little
further and, besides, now you cannot even
follow your own program. Kingdom is much
longer than anything you have written, 50 how
does thar fir into the labyrinth?

Kingdom and Keyboard are written in
Mode 7, which gives you five times as much
memory to play with and Mode 7 has colours
and graphics and special effects. To obtain
colours type:

PRINT TARBI5, 10)/CHR$(&81) “This is red”

FILLIN

Press return — and red it is, The instruction
PRINT CHR$(&8x)
will affect everything on that print line — x is
the logical colour. To set up a second colour
change in the line, use +. Thus
10 PRINT TAB{1,10)CHR$(&81)"This is red”
+ CHR$(E83);

20 PRINT “and this is not”
will give you red and yellow in the same line.

Chr$(141) will give you half of a double-size
character. So
10 PRINT TABIB, 1)CHR%(141); CHR%{&83)

I

ends and towards the centre of | |

will give you a cheery greering when you Run.
Mode 7 graphics are produced by using

Chr3(&9x) instead of (&8x). Upper-cas=
characters will be printed in colour, but in
place of lower-case characters, numbers and
other symbols — except *° and @ and small
arrows — you will obtain block graphics in the
colour chosen. The letter space becomes a grid
of six cells, two wide and three high, and each
character fills in one or more of the cells. ‘
Chr$(&FF) fills all six. Thus for example,
PRINT CHR${&392)"5"
will print a rectangle one character high, halfa |

1
|
|
|

Since provisional users are lefi in silence by

the guide, try:
SOUND 1,-10,450,7

1 is the sound generaror o be used; there are
four, numbered 0 to 3: 0 gives a kind of white
noise, the others give pure tones; —10 is the
volume which can be anything from 0 to -15;
450 is the frequency; and 7 is the duration of
the note.

For a chord, each note must be preceded by
&al, where a is the number of other notes in

the chord. For example,
SOUND &201,-10,300,7
SOUND &202,-10,320,7

“Hallo there” character wide and coloured green, which is |
20 PRINT TABI(5,2ICHRS(141):CHRS(&83) logical colour 2. A list of what each character ] 3 SOUND &203,-10,340,7
“Hallo there” does is shown in figure 1. will give a three-note chord. &
2
3| 4 |This is how a letter-space is treated by MODE 7 graphics
5|6
To fill cells 6,1 6,2 B,2,1 6,3 6,3,1 632 6321 6,4 6,4,1 64,2 64,21
Print a b c d e f g h i i k
Tofillcells 64,3 6431 6432 64321 65 651 652 6521 653 6,531
Print | m n o p q r 5 t u
Tofill cells 6,532 65321 654 6541 6542 65421 6543 6543,1
Print v w X y z Ya | Ya
Tao fill cells 6,5,4,3,2 5 5,1 52 521 53 531 532 5321 5,4 5,4,1
Print = 0 1 2 3 4 5 6 7 8 9
Figure 1. The i
#ill list to explain To. fill cells 5,4,2 5,4:2,1 543 5431 5432 54321 4 4,1 4,2 4,21
the function of Print : ’ < = > % ( ) i +
# ch 7
el Tofillcells 4,3 431 432 4321 3 3,1 3ol s o 2,1 1
Micro. Print 5 - . ! $ % & ! £ !
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Wreak a terrible revenge on the
Martians who dared attack
Earth when you launch your
counter-attack with Paul
Edmond’s Vic-20 space game
in Basic for the unexpanded
machine.

MARS 1S AN arcade-type game for an unex-
panded Vic. Aliens, in the form of club signs,
build up from the bottom of the screen and by
moving your ship at the top of the screen and
firing, these alitcns can be exterminared,
scoring two points each. Time and score are
displayed at the bottom of the screen under the
baseline. Missiles are occasionally launched by
the swarming aliens; these can be hit for 2
bonus of five. However, you must dodge from
their path quickly — they are indestructible
and can steal 20 points from your score.

Owners of the 3K RAM expansion cartridge
will be able to unleash their artistic talents to
create their own graphics characters for the
aliens and missiles by using the high-resol-
ution graphics explained in the October issue
of Your Computer.

A handy Peek for the Vic is Peek(653). It can
be used to detect whether the shift,
Commeodore, or control keys are being
depressed. For example,

10 B = PEEK(653)

SHIFTKEY; B =1 COMMODOREKEY:B =2
SHIFT + COMMODORE KEY : B = 3
CONTROL KEY ; B = 4

Since this is independent of Peek(197) —
used for the rest of the keyboard — it enables
some keys to be used for left/right motion
through Peek(197) and the shift key for, say,
acceleration through Peek(653) withour the
two sets of controls inrerfering.

Try adding this to line 430, reduce the M
loop to 7 and fit in the Poke statement as
shown:

430 FOR M = 1 to 7: POKE 36865,

35+ RND{1)*6 :NEXT M, T
36864 and 36865 control the X and Y positions
of the screen window. This ‘addition to line
430 simply jiggles this window up and down.

FERDY.

DIMACZZ ) GOSUESER
Zl=reza+13%22

FPRINT" =WEREHANG OH! "

L o S W L P

18 G=PEEK {197 :RT=06
11 IFENDC]»<. 3THENLZ

TI$="0BBO0A" ‘POKE3EETE,

153:POKE3EE72, &

PRIMT"" : Z2=V680 : PRINT " s TTTT T T T T T T T T T T T T T T T T T B
FORI=1TOZZ2: Al =] : FOKEFEEa+22%22+1-1, 121 : HEXTI

FORY=UTOSOS  FOKEZS4068+Y , INTCRNDC1 3%7 3 +1 : NEXTY
FOKEZSE79, 5: FRINT " siaTels]=] ¥

12 D=INT(RMD{1)#225 :RT=RT+1: [FRT=4THEH1%: IFA<TY=ATHEH1Z

13 ALDa=@ - R=R+1: [FR=15THENZ1=21-22:FORI=1TO12:A<I)=1 :HEXTI: R=6
14 POKEZ1+D. 22

15 IFTI4>"@88136" THEN28G

28 IFG=23THEMN®=xX-1

21 POKE3GEYY. 48

22 IFRA/Z=IMT(R</22 THENFOKE3EET 7, 228
22 IFL*ATHEHZGS

24 IFRHD(1)>, 9THEN3GE

=8 IFG=3FTHEHR=¥+1

31 IFE{ATHENR=G

32 IFX>21THENR=21

48 POKEZ+H] .32 K1=¥

S8 PORKEZ+R. 81

52 IFG=32THEHSH

&8 PR INT " sIeTelaTaTela e a e aTaTnTe T R TAT A e15]

&l GOTO1G

88 FORI=1TO19

81 FOKEZGE87S,2d44-1%4

83 IFFEEK(Z+RX+I1%22)=88THENSC=5C+2

(=1 IFPEEKiE+H+I*EE}=65THEMSC=EC+EiPGKESEB?E;E$FUEP=1TDBEZNEHTPIFGKEBESFBJS
38 POKEZ+R+I%22,93

188 IFIZ1THEHFOKEZ+X+1%22-22, 32

118 NEXTI :POKESSE76.0

128 POKEZ+19#%22+4%, 32:GOTOGH

288 POKEZSEYY, @:FORR=1TOS: PRINT " J34eeE  YOU SCORED'SC
218 FORU=1TOS8 : HEXTU

BCORE"SCUTIME "RIGHT$(TI$,
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~ GAMES
MARS REVENGE

L e L
" 'tnnn."r.l |1'|ISII_“‘.:;»—~I‘E..II.‘:1 5 150 5]

[ S ]

0 a0 T Dl G P P T

rPI”"

S5
266
27
ari
a7z
Br3
ard

o=

o i
Soa
EEL
SEE
318
S2a

FRIMT " TEielalele] YOl SCOREDMEC

FORU=1TOS2E : HEXTU

HEXTR thae
PRIMTCHREC 1422 ' FORU=1TO18E :NERTU : FOKELSF . 64 - RU
IFL=ATHEHG=5

POKEZEETS, 1 258+24%L

IFFEEK (Z+22%2R- $22+0 =51 THEN48E

IFL»1 THEHPOEEZ +2o#25-L#22+0, 32
PUKEE+22¥19—L¥_=+M 55

IFL,lBTHEHL : POKEZ+0., 32 - FOKE3687S. 8 GOTO3E
F UJ{E ?bﬂ ..l.l E‘

L=L+4

GOTO=8

POKEZ+G. 42 POKE2ERY 7, 226  POKE3EETS, B

75

A4 FORT=15TO1STEP-1

FOKEZEE?E, T PFOKE3EEVS. 8 o
FORM=1TO8E: HEXTM. T: POKEZEE7E, 15 POKEISEYF, B: 5C=5C-28: GOTO238
PRINT " Ieeleialelelaleliii  AJANT INSTRUCTIOHSYE
GETAR%: IFR$=""THENZ1E

IFAF="H"THENFRINTCHRS {1425 : GOTO3

FRIMTCHEFC1d4:20

IFA$C:"Y " THENE1A

FOKEZEETS. 8

FRIMT"IINSALIEM=s WHICH ATTACKED BEARETH HAYE RETEEATED rERNBRERNRREEITO MARS.

kPIHT”EEﬂHﬂRﬂH@HﬂhDdP THSK IS5 T4 KEEF THEWM THERE HHTIL FURETHER HELF A

FREINTY"EESIATCH OUT FOR THE ALESIOUS MISSILESH™

FRINT " N8 MHIT AHY KEYE"

GETA$

IFA$<>" "THENETS

FO=FL+FT: IFFO>2THEMF T=-1

IFFOCITHENFT=1

FOKEFGEE+S%22+FD-F T, 32 - POKEVEEE+5%224F D, 2323 : GOTOSYE

FEIMTCHE#( 1423

PRINT"Mo=:-MOVES Y0OU LEFTIREEBRRIEC-—MOVES YOU RIGHTERREEI SFHCE BAE -FIRE"
FRIMT "sielelelpielalsls] “®°—-I15 YOURE SHIFMRREEHELF ARRIVES IHM 2chREE[ESECOMHDS"
FREINT" Hnlsa] SHIT AHY KEY'®E"

GETA%: IFAF=""THEHZ1&

FORKEZ&E873, 8- GOTO= B
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If you need to translate BBC
Basic into other Basics or are
just interested in the
development of computer
language Tony Edwards’
introduction to translation and
portability will be invaluable.
Although Basic dialects appear
so different that they might be
separate languages in their own
right they share many of the
same concepts.

THE BEC COMPUTER, and hence its language,
has irs origins in the Proton, the Acorn
machine which reached the prototype stage
bur was never produced commercially. The
BBC Micro’s language is, however, closer to
Microsoft Basic than is that of its ancestor the
Acorn Arom, and should cause little difficulty
in translation.

The commands, statements and functions
acceptable to the BBC interpreter are split into
two groups: the common-core and the exten-
sions. The idea is that the extensions should
not be used if a program is to be transportable:
the common core should be close to other
Basics and most interpreters should swallow it
without too much indigestion. On first sight,
however, the extensions seem alien to users of
other Basics and conrain such addirional state-
ments as Repeat-Until and Local.

The range of statements found in the
common-core subset of the language should
cause few problems in translation to other
Basics as they are all reasonably familiar.
There are, however, some pitfalls. Not least
among them are variable names. BBC Basic
allows unlimited length of variable names and
all characters are significant. Thus the line
10 IF INCOME < INFLOW THEN GOTO 100

ELSE PRINT WARNINGS

may look acceptable, but if your Basic
evaluates only the first two lerters of a variable
name you may be in trouble. Another problem
with variable names is that BBC Basic accepts
reserved words if they are lower case or
embedded in another variable name. Hence
the variable Poor may suit the BBC inter-
preter, but yours may not like it if Or is a
reserved word.

Punctuation can also cause trouble so you
should be on your guard. The well used and
almost universal question mark as an abbrev-
iation for Print does not appear in BBC Basic.
Instead 216000 returns the contents of address
16000 as would Peek(16000) and ?16000=10
puts 10 into address 16000 — that is, it serves
as 2 Pokel6000,10. This should not surprise
Atom users, but those who use other machines
may be disconcerted. Also left over from Atom
Basic is ™" ' 7, but in BBC Basic it is no longer
a Rem, but a carriage return. Thus

PRINT”USE”, "THE",”"NEXT" " “LINE
returns:
USE THE NEXT
LINE

The remainder of the common-core should be
familiar to mest Basic programmers and if
some of the functions it contains do not work
like those in your Basic, you should be able to
mimic themn with little difficulty.

The statement ASC(AS$) returns the ASCII

WE SPEAK

BBC BASIC

B&C cOmMpUter E

] HES R e 2 [ | t s, = e b, g e
T 3 £ £ & 7 a o & 7 - s :
A £

characrer value of the first character of AS,
which should not surprise any one. If; how-
ever, A% is a null string, it returns the value -1
which may not be so obvious. Inkey/Inkey$
and Get/Get$ are similar functions which read
the next character from the keyboard. With
the $, they expect a string — without it a
common variable. Most Basics do not have a
Get or Inkey but this can easily be mimicked
using Val, For example, in the place of

10 N=GET
we would use
10 N$ = INKEYS : N=VALINS)
Inkey is different from Ger in thar the former
waits a set time only for input — 10 ms for
each figure after the funcrion. This, too, is
easily mimicked. The line
10 N =INKEY(100)
can be translared as:

0 B$=INKEYs
10 FOR 1=0 to 1000
20 AS=INKEY$

30 IF A$=""THEN 50

40 A=VAL(A$):1=1001

50 NEXT : IF A=0 THEN A= -1
This routine scans the keyboard for a fixed
period — you must adjust the length of the
loop to suit your processor — and returns the
value of any numerical key pressed in that
time. If no key is pressed, it returns the value
~1. The line 0 may be necessary to alter the
buffer of keys pressed before the loop starts.

If vou are trying to mimic InkeyS you will
not need the Val function in line 40 nor the If
Then in line 50. There is a better way of doing
this with a Repeat-Unitil loop but more of that
later.

The BBC Basic’s Restore statement is
standard, but an additional feature is the
facility to restore partly with Restore (line
number). This is not possible in most other
Basics and is a very useful facility. Unfor-
tunately it is difficult to imirare.

A direct answer is to adjust the Darta pointer.
As a program is run the address of the next

Data line is held in protected RAM. The
Restore statement alters this so if you do not
have a partial Restore facility you must alter
this yourself with Poke statements. You
should first find from your instruction books
or other sources where this address is stored
and then Poke a suitable new value into it.

For instance, on the Genie or TRS-80 the
most significant byte is in memory address
16640 and the least significant one is in 16639.
Thus a partial restore statement on these
machines 15

10 POKE16639,10 : POKE16640,200

To find out what values to Poke, Run your
program with
?PEEK(16639) : ?PEEKI16640)

in front of the Read statement which first
reads the line to which you wish to Restore.
This will then print out two values close to
those you need — close because any changes to
the program in lines with lower numbers than
the Data statements, including deleting the
temporary Peeks, will change the address of
the target Data line. You will have to change
the Poked values until the program runs as
you wish, remembering which address holds
the most significant byte.

This is the most elegant solution once it is
working. If, however, you think it too complex
you could start your program by Reading all
Dara values into an array. Then call the
various values as the contents of array
elements as and when you need them, thus
avoiding Restore altogether. This method uses
a good deal of memory and causes the program
run to pause while the Dara is placed in the
array.

There are a number of complex statements
in BBC Basic such as

FOR N=1TO WAL(AS)
or If-Then-Else which should be understand-
able even if your Basic does not have them.
You must split them inte smaller steps for
vour Basic. In the case of If-Then-Else you
feontinued on next page)
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fcontinued from previous page/
will have to use a complex net of Gotos. As an
example, the line
10 IF A$="""THEN END ELSE IF A$=""THEN
A$="0" ELSE A$="X"

is probably comprehensible to you even if
your machine cannot understand it. Explain it
to your machine with the program:

10 IF As=""" GOTO 100

20 IF A$="" GOTO 40

30 As = “X" GOTO 50
40 As = 07

L I

100 END

BBC Basic includes user-defined functions
as part of the common-core. Those without
this facility will have to use subrourines
instead. To see how to do this consider the
following program in BBC Basic.

10 DEF FNSECANTIA,R) =

1/{COS(A +R*FI/2)

100 ANSWER = FNSECANTI(200,Z)

Line 10 defines a function called Secant which
returns the secant of the angle A plus R right
angles, and line 100 uses this function to
assign the result of this funcrion to Answer
when the angle is 200 plus Z right angles.
Note the use of Pi as a dedicated constant
equal to n. This is simulated in other Basics
with:

10 B = 1/COS(A+R*3.14159/") : RETURN

l100 A = 200: R=Z: GOSUB 10
110 ANSWER = B

In this program the subroutine in line 10 has.

fixed the variables A and R. Before the Gosub
the required wvalues are assigned to these
variables for use in the subroutine. On return
from the subroutine, the result in variable B is
assigned to the required variable Answer.

The BBC Basic extensions have been added
to standard Basic in an artempt to improve i,
These extensions are extra facilities which
cannot be translated directly into other
dialects. However, if we understand what they
do, it is possible to simulate them in our own
dialect,

The Repeat-Until loop is probably the most
useful of these extensions. It allows a loop to
be repeated a number of times until some pre-
determined condition occurs which terminates
it. It is permissible to leave the loop with a
Goto and re-enter it later, and a single Repeat
can serve as multiple Untils.

When faced with such a function to translate
we must use some type of For-Next loop. This
is, however, full of dangers. Consider this sub-
program using Newron's Theorum of Succes-
sive Approximations to solve an algebraic

equation:

10 REPEAT

20 Y1 = A®X°P + B*X

30 X1 = X - (YI-YIP*A*X*p-1) +
40 X3 =X:X=X1

60 UNTIL ABS (X-X3)<0.001

This sub-program makes repeated estim-
ations of the root of the equation axP + bx = y
for given values of a,b.p,x and y. The root is
returned as X3.
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When successive estimates differ by less
than 0.001, the program continues. Note that
BBC Basic uses * as the exponentation oper-
ator where you may use **.T, or [. When the
programmer writes this section of the program
he has no idea how many times the loop would
be implemented. This depends on the walues
of the variables taken into the sub-program,
especially the accuracy of X the first approx-
imation of the root. We can assume that the
programmer has no control over the values of
these variables when the program is run. How
do we do this in a less sophisticated Basic? A
first effort would be:

10 FOR1 = 1TO 100

20 ¥1 = A®XIP + B*X

30 X1 = X - (YI-Y)/(P*A*X[IP-1} + Bl
40 X3 =X: X=Xl

50 IF ABS (X-X3)<00.001 THEN 70

60 NEXT |

That looks relatively easy, but in line 50 the
program jumps out of a For-Next loop without

BBC Basic  Equivalents

X = ASNIA) X = ATMNIA/SQR[1-A*A))
X = ACSIA} X = ATNISQR[1-A*A)/A)
X = DEG(A] X = A*B7.2958

X = RAD[A) X = A/57.2958

X =EXPlA) X =2718281A

Mote that “1" means “to the power of"’

Table 1.

reaching the next. Will your Basic allow this?
If it does, how many times can you do it in one
Run? The problem is that the machine, not
having encountered a Next, thinks it is still
within the loop so at the next occurrence of
For it starts a new loop nested within the first
— the result is often disastrous.

A further programming error is in line 10.
Why put 100 as the upper limit of the loop?
Why net 1000 or 10? If you reach the upper
limit before ABS(X-X3)<0.001, the program
leaves the loop with an inaccurate root in X3.
The answer is to use the biggest number
possible, but what is the largest limit your
Basic will accept, and whart is the maximum
number of loops you will ever need?

Consider the program:

10FOR | =0TOO0STEPO

20 Y1 = A*XIP + B*X

30 X1 = X - (YI-Y)/(P*A*X{{P-1] + B}
40 X3=X:X=X1

50 | = NOT (ABS (X=-X3)<0.001)

80 NEXT

This works but is not clear just what it does.
This, in my view, spoils one of the best points
of Basic. Nevertheless, at times we must write
opaque programs when it is expedient.

When we work through this program to see
what it does, it becomes apparent that line 10
does very little. It assigns 0 to the variable I,
incrementing it by 0 each cycle of the loop
until it is less than 0. That seems like a dead
loop. Lines 20 ro 40 are the sub-program as
before. In line 50, I is set to some non-zero
value if the escape criterion is reached, so line
60 will rerminare the loop.

1f the program will not run on your machine
some small adjustments will be necessary. If
line 50 is not acceptable to your compiler,
replace it with a more direct test:

50 IF ABS(X-X3}<0.001 THEN | = -1
If your Basic does not leave the loop, test to

see if your compiler thinks 0 is positive or
negative — mine thinks it is negarive. So, with
a step of 0, it looks for a value less than the
limit 1o escape. You may have to assign a
positive number to I to escape.

If you use a ZX unit, the Repear-Until loop
is easily simulated as follows:
10 (start of loop)
12 y

16 ;

18 GOTOQ (Condition)*10 + 10

On running, if the condition is false the jump
isto 0 x 10 + 10 = 10. If the condition is
trug, the jump isto 1 * 10 + 10 = 20.

You now not only have a rranslation for the
BEC Basic’s Repeat-Until loop, but also an
efficient extra function to use in your own
programming. One word of warning: if the
escape criterion is not reached for some
reason, line 10 will loop forever. The Repeat-
Until loop also has this problem so unless you
are looking for a program with infinite
running time, I suggest it would be good
programming to add a loop counter which
aborts the loop with a suirable error message
after a reasonable time.

Armed with this new function you may like
to refer it back and find a better way to mimic
the Inkey function.

There are a number of useful trigono-
metrical functions in the exrensions which are
not usually found in other Basics. They can be
mimicked directly using existing Basic
funcrions. Table 1 shows a selection of these.

A more exotic addition is the Defproc-
Endproc statement. The first statement will be
followed by 2 number of parameters in
brackets. You will have to assign a separate
subroutine ro handle the operation of the
procedure and ensure that the variables used
in your subrourine are assigned the correct
values prior to the Gosub. Here the BBC
Basic code will help you as the variables to be
used in the procedure are those in brackets
after the Defproc statement.

A word of warning: BBC Basic allows the
local use of variables within procedures and
functions. Where you see the statement Local,
the variables that follow it will be treared as
different from earlier variables having the
same name. You should react to this by
placing a marker in front of the local variables
— that is, by calling the program variable XX
XK. Alternatively, if you do nor use double-
letter variables in your programming, double
the first letter when local values are used so
that the variable Time becomes TTtime. If
you do this remember your compiler may not
differentiate berween TTime and TTop.

As a final warning this month I draw your
attention to the BBC Basic function Div. The
BEC computer has full floating-point arith-
metic, but it also supports this integer division
function. It is used regularly in programming,
especially in games. If your computer does not
have floating-point arithmeric all is well as it
already believes that 5 + 2 = 2. If, however,
vou do have this facility, remember that 5Div2
does not equal 2.5, so you must substitute & =
B DIV C with A = INT(B/C) or A% = B/C if
you can use %o as an integer marker.

Next month we shall Iook at graphics — the
major problem in the translation of programs
from one Basic to another.
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weapons, spells, and treasures. 4?'5“’“““. i e el
You must deal with ghosts St v Brunswick Centre, London WC1N 1AF

y I havea rucrocomputer. Name
gnomeS. You must avoid the Please send me your software catalogue. | LA
Phease send me

Posicode

the final battle. TAPE £109%

lenclose acheque postalorder fprE
IplusT0p post & packing) My ACCESS Noms

minotaur until the mament is right for ‘ Encios RSN pec e InColsrer SR one
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Do-it-your
Atom tool

David Berry shows how to
implement a toolkit of
mainframe utility routines
on an Atom.

UTILITIES ARE routines which operate on
programs, either to modify them or to assist in
their construction. The microcomputer
fraternity often refer to them as toolkits, and
the word “tool” is a very apt description. Like
all tools, a utility should be easy to use and
unobtrusive — a natural, unfussy, and above
all usefurl device, which can be picked up, used
and put aside again easily and quickly.

The utilities I shall describe all occupy little-
used areas of Atom RAM, they auto-run, and
rerurn control after use to the base address of
the program being modified. Most make use
of sound output to indicate the stage of pro-
cessing the machine has reached, and employ
machine-code routines for maximum speed.

Programs are stored on the Atom in a very
simple text format. Each program line is
bounded by carriage returns which have the
ASCII code 13 or 0D hexademical. The Atom
always assumes that the first two memory
locations after a # 0D contain the high and
low bytes of a program line number. The
whole program is always terminated with the
hexadecimal number FF, which appears in the
location immediately after the last #0D
carriage return.

Saving bytes

You may have realised by now that the first
byte of any given program must therefore be
# 0D, and the last byte, at TOP-1, # FF. You
can check this, next time you switch your
machine on, by Pecking # 2900 and # 2901,
where you will find #0D and #FF
respectively. Now type a line number, try
000255, followed by a return, print &Top and
you will find that you have used only three
bytes — not the seven you may have expected.

This explains why you cannot used these
utilities on programs contining the line
number 255. The decimal 255 is FF in hexa-
decimal, and while the Atom is clever enough

not to be fooled ai finding the program
terminator in a line-number position, the
meémory-moving routines in these utilities are
not. So, if line 255 is present, the utility will
terminate prematurely. The same applies o
any line number which puts FF into the
second location after a # 0D, i.e., the decimal
equivalents of # 1FF, # 2FF, # 3FF, and so0
on.

The machine-code routines for auto-running
and memory-moving usually sit directly on top
of the Basic text. This means that when you
copy the programs you must put spaces only
where I pur them, and check thar you obtain
the same value for Top as those quorted.

I made a major assumption when I started
writing Auro: that given a set of 26 labels, no-
one would ever use line numbers as targets in
Goto, Gosub and similar commands, and so
this program totally ignores them.

Every nime the program is run it renumbers

Program description

Line 10: Initialise the program and input the
target program address.

A points at memory locations
occupied by the target program. If
the second location contains the
program terminator, # FF, the
renumber routine is skipped.
Subroutine b increases the ling
number count by 10, Pokes the
new line number into its two
locations, prints it and moves
pointer A past it. Subroutine ¢
moves the pointer past the string
— program line — following the
line number. The seguence is
repeated until the program
terminator is found.

Line 20:

Line 30:

FProgram 1. Auto.

Reacly machine

15=H22
HEW

the program ar which it is pointed. Secondly,
once renumbering is complete, or if the text
area is empry, it automatically generates line
numbers.

Auto is designed to live in the lower rext
space between # 2800 and # 2900 — # 2900
is where Basic programs normally start.

Program 1 gives the Auto listing, the value
of Top you should strive for, and the *Save
addresses. Before you type in the program
remember 1o enter ?18= # 28 first or you will
end up in the wrong RAM.

Address prompt

When you run the program it will prompt
for the most-significant byte of the address of
the first byte of the program to be renumbered
or entered. This will most often be # 29 — do
not forget the # . To terminate the run enter a
return against the last line number generated.

The next two utilities need to be able to
move large amounts of memory quickly. By
thar [ mean that the contents of the memory
has to be moved from one location to another.
This is achieved by a machine-code routine
which, in its assembler source-code form, is
shown in program 5.

Enter orosean

10E=8;F. F12; IN, "HEB"A: C=f, @=32
ZER=ind 00 Fefs] | IF TREWFF | 5. &
FRD0GOS. b GO, iU, TR=4FF
SRpF=0; GOSk: [H. $A

SAIFPR=RD; A=A-2. TR=WFF, 7182 E.

30605, 01 6, i
inEebe10; 2A=B 4100, A71=B; P, BiA=Re2: R,
FhcheR+LEHA+LE.

Checle value of Tes eousls #ZECF
Enter aito run routine
PehzorF L LDRGR2Z. STALE, STRG; LDAGS STAS; JHPEC2F2;]

Saise Froheam

#SAVETAUTO" 2300 2500 22CF

Line 40: Start of generation of new ling
numbers. The number is printed by
subrouting b as before, but now a
program line is input and stored.
If the string is empty, move A back
two locations, Poke the program
terminator into that address, reset
the pointer in location 18 and
terminate.

Continue the endless loop a.

Line 50:

Line 60:
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Memove itself is not a utility, but is simply a
means to an end and all it does is roughly the
equivalent of:

DO 2M=M?1; M=M+1; U.?M=+# FF
It just does it very, very quickly.

It is useful to enter Memove into the
graphics RAM starting ar # 8200, where it is
clear of both the utilities and any test
programs you may later enter at # 2900. So,
type ?18=# 82 and enter the program. For
this you can put spaces and lines anywhere
you like, with one exception: line 30 must not
be altered or added ro.

For the adventurous

The more adventurous among you will have
tried using Auto to enter this program and,
even now, may be tearing out handfuls of hair.
In the interest of good will, to all readers:
enter:

1# 8200 = # FFOD
and try again.

Dele is short for “delete™, which is exactly
what this routine does — it deletes blocks of
lines from the targer program. It i1s also
intended ro fit berween # 2800 and # 2900, so
Poke # 28 into location 18 before you start
typing. Enter the program exactly as it appears
in program 2 and check that your value for
Top is the same as the quoted one. Now enter
the auto-run routine as a direct command —
that i1s, with no line number. This assembles
the aute-run routine immediately on top of the
Basic text. Nexr, assuming Memove is still at
# 8200, follow the sequence of commands
given which will change line 30 of Memove
causing it to be assembled intoc memory
starting at address # 28D8 — just above the
auto-run routine. *Save Dele using the
addresses given.

When you use Dele, you will be asked for
the mostsignificant byte of the target
program, and a start line number, SL=, and
end line number, EL=. Both start and end
lines are deleted together with all the lines
berween them.

Squash is a compactor. It removes all the
spaces from the target program. Then, at the
user’s option, removes all Rem statements
also. It is worth emphasising that it removes
all spaces. In some cases spaces are required
for the correct interpretation of Arom Basic
statements, and you should check chapter 10
of the manual if you find that your program
refuses to run properly after all the spaces
have been removed.

It is, however, clever in its handling of Rem
staiements and can deal correctly with all
variations. Rems may be preceded by a line
number, label or semicolon. All of these
possibilities are carered for.

Like Dele, Squash has to move large
amounts of memory to fill the gaps left by the

spaces and Rems it removes. To do this it uses
Memove and, since Squash and the machine-
code version of Memove add up to about
0.5K, it is too large for the usual RAM area
between # 2800 and # 2900. Since I rarely use
graphics mode 4, I decided that Squash could
best be entered from address # 9600 — thar is
the top 0.5K of upper text space — and the
information given in program 3 is based on
that decision.

You can, of course, purt it anywhere you like.
For example, you may be happier to use the
top 0.5K of lower text space. If so, replace
# 96 and # 97, wherever they appear in the
frame, with # 3A and # 3B respectively.

Follow the sequence in program 3 and you
will enter the program, assemble the auto-run
routine and, provided Memove is still at
# 8200 — if it is not, load it now — assemble it
on top of the rest of the code. Do nort forger
that your value of Top must equal the quoted
one or you will overwrite the end of the Basic
Text.

When you run Squash it will prompt you for
the most-significant byte of the rarget program
start address. Then it will remove all the
spaces in that program and, if the shift key is
being held down when the bell rings, will
continue on to remove the Rems too.

Edit is unusual — it modifies itself as it is
running. It is a technique which will be useful
in a number of situations such as computed
Gotos using labels, or subroutine parameter
passing.

One of the useful things about interpreters is
that line number N+1 is not read until line
number N is finished with. This allows line N
to modify line N+1, and this is the concept
used rwice in Edit. In the first instance, line 40
changes the question marks in line 60 to
exclamation marks in order to speed up the
matching of long strings. Then, line 130
changes the From/To loop parameters in line
140,

Edit provides a facility for the global replace-
ment of strings. That is, it takes a string

identical string in the targer program with a
second string entered at the same time. For
example: it can replace every Print with P;
every In. with Input and so on.

You can also delete every occurrence of any
particular string simply by entering a null
replacement string — that is, just a return. But
be careful, you must make your search string
long enough 1o be specific to the string you
want replaced.

If you want to replace variable name E with
B and use as your search string only the letter
E, the program will replace every letter E in
the text. Next will become Nbxt, Let will
become Lbt, “Enter E” will change to *“Bntbr
B*, and so on.

Again this routine 15 too large to live at
# 2800 and 1t, too, was entered at # 9600, but
you can change this to suit yourself. The
whole process for entering and saving Edir is
shown in program 4.

Because Edit modifies itself by Poking
characters into its own program line, extra
care is necessary, when you enter the program,
to copy the listing exactly. Every character and
space must be in the correct position or the
Program may not rum.,

Speed comparison

When you run Edit you will be prompted
for the usual most-significant byte and for two
strings: 35= for the search string — the one to
be replaced; and SR= for its replacement.
This program does not use a machine-code
routine for moving the memory contents and
1s thus much slower than the last two urilities.
It may interest you to compare the speed of
removing spaces with Edir and Squash. By my
wartch, Edit is no less than 40 times slower
than Squash.

To run any of the utilities, all you have to do
is mount the right tape and type

*RUN"name”
and the chosen routine will load and run auto-
matically. When ‘it has finished control is
returned to the address given by

Program 3. Squash.

Program description

Line 10: Input most-significant byte and
calculate the first memory location
of the target program. Subroutine
a jumps the pointer owver text
enclosed in quotation marks and
line numbers, and searches for the
program terminator.

{continued on next page)

entered from the keyboard and replaces every MSBE * # 100
Program description Program 2. Dele.
Line 10: Input most-significant byte, cal- .. . .cnive
culate the first memory location of réﬁ WZE
the target program and input the
= Ly
e itardt arr:d end Im? numbers. : E*‘;“,’] '3:1;;%”:;-.,.5“3298?35 LI *SLe"S L "EL="E
ine 20: Find the start of a program ling, 28aD0 M=hel U, 3h=4 5.8
> o RO U, TH=80;G05. b; [F Qs O,
subroutine b sets O equal 10 the o s - LI-#2808:L.TH=s R 3
next line number which is then  S9LG=HRLARIDOZZE,
checked against the start line e P cneclc GRoh iR om seni [5 #eBil
number S. PR ZORE, ) LINBAES: STAIG: STAG: LDAER STAS; JHPHCZFE:d
Line 30: Link 1o Memove until ?M becomes .. mencues tine 38 and ru.
equal to ® D, use subrouting b to ey
find out whether the end line oo
number has been exceeded — if 3“" P=R2gls
not: repeat. e
Line 40: Terminate the run. TEAVECDELE 2500 2908 250
Eeada il 22 =hd P
Ylo=#5
HEL-.I
Enter prosram

18IH. "MSB"M: R=M: M=M#256; DOGOS., a
AIFM=#28; | #26=M;LI1. #37D8; M=pM-1

SaM=H+1 UL ESF &7

{listing continued on next pagel
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{continued from previous page)

Line 20: If M points to a space, link to

Memove to remove it.

Continue the Do loop until E is

true.

If the shift key is not pressed:

terminate.

Reset pointer M to start.

Start of loop b, Gosub a then

check E to see whether the

program end has been reached.

If M is not pointing at a Rem state-

ment, increment it. The FF in the !

command masks out the character
following Rem.

If & Rem is found, run along it until

the statement terminator — either

;or #0D — is found. S then con-

tains the number of characters in

the statement.

If this Rem starts with a line

number and ends with a #D,

adjust M and S so that the line

number is removed also.

Line 100: If this REM starts with a ; and ends
with a # D, adjust M and S so that
; 1s removed.

Line 110: If this Rem starts with a label and
ends with #D, M and S are
adjusted so that line number and
label are preserved.

Line 120: In all other cases, increment S to
include the line terminator.

Line 130: Remove all characters in this line
by linking to Memove.

Line 140: Subroutine e.

Line 30:
Line 40:
Line 50:
Line 60:

Line 70:

Line 80:

Line 90:

{listing continued from previous pagel
4daIF7#EBE1=#FF; 718=F.E.

SEM=F¥256
GEkGOS,. 2 IF Ei718=RJE.

FEIF | MR#FFRaEa0a > #FF4D4552; M=M+1iG. b
g885=0; DO5S=5+1; L, M?S5=#3B0RM?5=#1

2AIFM—3=#DIFNMS=#DM=M-3

S=S5+3iG.c

16EIFM?—1=#3EIFM?S=#DM=M—-1:5=5+1.G.c
118IFM?-1 28468 IFM?-1 <H4YBIFM>S=#0.G. c

1285=5+1

138ck . O=1T05; | #506=M; LI. #3706 . ; G. b

148aE=8

15aIF7M=#22: DOF=M+1; L, 7H=#22

1681F 7M=#DM=pM+3 |
178IFM?1=%FF E=1;E.
126E.

Checl: valus of Top eausls #97EE

Enter auto—run routins

P=#97E2;C: LOABRH26: STALE: STAS: LDARE: STHS : JHP#CEFZ:]

Charge “Memawe” line 38
21 3=H#52

gL

38 F=37D&

FLH

Saue prOodran

and Fun

#SAYE"SOURSH" 2088 9260 S7ES

Program 4. Edit.
Program description

Line 10: Input and store the sesarch and
replacement strings.

Line 20: Check that the strings do not over-
flow into the Basic work area.

Line 30: Input the most-significant byte and
calculate the first byte address of
the target program.

Line 40: Change the ? in line 60 to ! if the
search string is longer than three
characters.

Reads machine

T1E=#9%

HEW

Enter prosram

ZBIFR+P+12#23F G.a
Z8IM. "MEE"M; Q=M. M=E# 186

S8cIF?MITs .
26M=M+1:5=5+1; IF?S<34#D G.c

1180=F-T. IFD=8G.d
120K=" (IN#F+1-#7+ 2/ #2068
158&M=M-T: IFP=aG. +

1va+M=r-1;:F.
188=7HEBG2="4B602 4, .

Checl: value of Tor equals
Enter auto—run routine
P=#37F1.

Save prosr-am
¥SAYE'EDIT"S5808 2580 297F1

Line 50: Start searching the target pro-

gram; jump over ling numbers.

If the first, or first four, characters

of the search string match those

being examined, Gosub c; reset
the start of the search and replace-

ment strings on return from c.

Repeat until the program end is

reached, reset location 18.

Subroutine c:

Ling 80: Return if there is a mismatch
between the search string character
and the one being examined.

Line 90: Move along one character; if this is

Line 60:

Line 70:

10aP . $12. 5=#21C, IN. "$5=", T=LENS, E=5+T+1, IH. "$R=";P=LEHNR

48 | #9ERS=#2IFIADSI2F ; IFT>3: | #9eES=#21 30532
SEM=M+1;D00M=M+1: IF?M=#D M=M+3

EEBIF?5=711 GOS.c.5=#21C.R=5+T+]

FEGOS,. 2 U, PM=#FF;F. "END"; 218=0(;E.

laad=M,; DOG0S, e O0=0+1; LI, ?0=#FF
1307407 82=#4E+K; 7H#O7E7=H#4E-K
148F.L=H TO H S.-K:I?L=2L;G0S. e M.

168D07M=7F M=M+1:R=F+1 L. ?R=#D

#37F1

JLDARE#H2E STH1S: STARE. LDAEB. 5TAS: JMFRHCZFZ.

not the end of the search string, go
back to line 80.

Line 100: Subroutine e generates a noise;
the rest of this line finds the pro-
gram-end location.

Line 110: Is the search string longer, as long,
or shorter than the replacement
string? D holds the difference in
lengths.

Line 120: If D is positive, K becomes +1; if
D is negative, K becomes - 1.

Line 130: Change line 140 to read O to M or
M to O depending on the value of
K

Line 140: Mowve the memory contents for-
ward or backwards by D bytes to
eliminate or make room for the dif-
ference in string lengths.

Line 150: Move the memory pointer back-
wards to the start of the string. If
the replacement string is null, miss
the next line.

Line 160: Insert the replacement string into
MEMmory.

Line 170: Go back one byte then return.

FProgram 5. Memove.

Ready machine
Tla=#az
HEH

Enter proosam

1@ DIM LL2

28 FOR =8 TO 1

36 P=#57D0

46l

SE:LLE LDY #86:L0DA @6;5TA #W&d: Iy

S8 :LLL LDACHSRA). Y DEY:STR(#SH) . ¥ 5TH #E8OG2
78 CHE G#FF.BEQ LL2: INY: INY.BHE LL1

E8 IHC R21:LDACH#BE:,YDEC #21:DEY

20 STRACHSBD, Y: INC #51.INY:INY °

i@a JMP LL1

118:LL2 RTS

126

138 HEXT @

148 END

Save the prosram

SAVE “MEMOVE" B
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“Best explanation I've seen
... this is a must” *

“Best independent software
package for the ZX81” *

MACHINE LANGUAGE MADE SIMPLE FOR YOUR SINCLAIR
Syntax * Magazine said: "it's the best explanation of Machine Language
for Machine Language beginners I've seen. Its friendly style is painless
reading and simple analogies help make this language clear. This
infroduction is @ must.”

Available as a quality paperbback, 160 pages, £9.75 including post, pack
and VAT

UNDERSTANDING YOUR ZX81 ROM by lan Logan

Dr. lan Logan was the 1981 winner of the Rosetta Stone Award®, given

to the best independent product, soffware package or application for the
Sinclair ZX80 or ZX8l, for his percepfive insights into the way the ZX81 ROM
operates.

This book explains ZX80 Machine Language in terms of the ZX81 ROM,
giving numerous examples of routines from the ROM, and explains the
structure and corganisation of the ROM, including routines from the ROM
you can use yourself,

A special section explains how fo use machine code routings in your own
BASIC prograrms.

Available as a quality paperback. b4 pages, £5.75 including post, pack
and VAT

ZX81 ROM DISASSEMBLY PARTS A & B

Dr. Loganiis also the author of these two fiiles (see above) which are an
invaluable source of information for the sericus ZX8] Machine Language
programmer.

Part A lists all locations and subroutines in the ROM from COOOH to OF54H
and covers dll the operating functions of the ROM except the floating
point calculator.

Part B lists all locations from OFS5H to 1DFFH and covers all the routines
involved in the ‘evaluation of an expression’ and a detailed explanation

of the ‘floating point calculator.

Part A, 30 pages, £7.80 including post, pack and VAT
Part B, 84 pages. £8.80 including post. pack and VAT

Other fitles available:

Mot only 30 programs for the Sinclair ZX81: 1K Complete Sinclair ZX81 Basic Course

Not only over 30 programs. from arcade games fo The Complefe Basic Course is a 240 page in-depth
the final challenging Draughts playing program, comprehensive fext for complete beginners and
which all fit into the unexpanded K Sinclair ZX81 but experienced programmers. Over 100 programs and
alsa notes on how these programs were written and examples llusirate the use and possibilifies of the
special tips! Great value! Sinclair ZX81 This is an invaluable reference guide for

120 pages, £7.75 all ZX8l owners.
256 pages. £18.30

Special Discount for ordering more than 1 title
If you order mere than one title at a fime, you get a discount of 80p per additional title:
If you order 2 books, deduct 80p from the total order 3 books and deduct £160; order 4 books and
deduct £2401

T T AT SR TR S e S S A s e s e S e ST N Mo e M S S e e s e e R e =

Crders fo Meloowne House Publishars, 131 Trafelgar Road. Greenwicn London SE10 The Complete Sinclair ZX81 BASIC Course
Comespondence to Glebe Cottage. Station Rood, Cheddingtor, Leighton Bosic Coursa Pragrams on Cossette
Burzard, BEDS LUZF FNA Mot Oniy 30 Programs,Sinchair ZXEEIK

Machine Languoge Programming Maode Simphe
O T el e ZXBI ROM Disassembly Part A

ZXE1 ROM Disassembly Port B

Understanding Your ZX81 RO

Addrass

Remiitonce enciosed & e
Postcode Less Special @uantity Discount £




THE MISSING MONITOR

The ZX-81's monitor lacks the
facilities to alter, search, set,
save and display memory and
copy the screen to printer
without clearing it. John
Sylvester's ZXMinbug, a
machine-code monitor,
remedies those shortcomings.

THIS PROGRAM provides the ZX-81 with a
machine-code meonitor. It is 609 bytes long,
and resides in a Rem statement at the begin-
ning of the Basic program. ZXMinbug offers
the user what I consider to be the minimum
number of functions necessary in a monitor,
and is relarively simple to operare. The
method of entering the necessary code into the
Rem statement is left to you.

The first of the functions available is Alter
Memory. It means that the contents of any
RAM memory location can be inspected and
modified as required. The monitor runs in this
mode except when performing one of the
required functions.

Search Memory performs a search for two
specified byres. If the search is successful, an

Tabie 1.

0to 3 and A to F are used for data entry

Mewline is the field delimiter

H-allows the user to set the parameters to
execute a subroutine

K allows the user to set the parameters 10
initiate a search

L allows the user to set parameters to move
or set a block of memory

P allows the user to set parameters to do a
hex dump to screen

R resets the cursor to the start of the input
line

S saves the memory on cassette

Z gives a return to Basic

automatic dump is made to the screen, starting
at the location of the specified bytes.

A block of memory can be relocated any-
where in RAM with Move Memory, and Set
Memory enables you to set a block of RAM to
any value. The Save funcrion ensures thar data
in memory can be saved on cassertte for furure
loading.

Memory can be displayed on the screen in
hexadecimal code with Display Memory. The
display can be either static or dynamic. A
static display is not updated should any of the
locations dumped be changed. However, the
dynamic display shows all changes as they
aceur.

The Copy function is really a remarn to
Basic, but on return the screen is not cleared
and so allows a copy of the screen to be output
to the printer. The user, by specifying the
start location, can execure a program and

50 YOUR COMPUTER, JUNE 1582

return from the program to monitor is by
means of a Ret instruction. The keys used in
the monitor are shown in table 1.

When run either manually or automarically,
the display will clear and then present the
location 0000 and the contents of that locarion
on the first line. The cursor is shown as a
reverse character.

Pressing Newline will move the cursor to
the contents field. If you then press it again,
the memory location will be incremented by
one and the contents of the new location will
be shown; the cursor remains in the contents
field. If any changes are made to the contents,
the new value will be stored in the location
shown when Newline is pressed.

If R is pressed, the cursor is moved back to
the location field and a new location can be
typed. Note that all locations must be typed in
full — for example, for location 0120, D120
must be typed and not 120.

Pressing Newline now will display the con-.
tents of the selected locarion and the cursor
will be in the contents field ready ro modify
the contents if required. When the R key is
pressed, if the cursor is in the location field,
any changes will be removed and the address
will be set to its original location where it
resided before any changes were made. If the
cursor is in the contents field, the cursor is
moved to the start of the location field and the
original value for the address shown will be
displayed — if, that is, any changes have been
made.

When entering an address or contents, the
cursor is moved to the start of that field when
the last character is typed. No changes are
made until Newline is pressed.

To operate the functions, press the required
key. Pressing Z will immediately return
control to Basic. Depending on how long you
press Z, an error code will be shown or Copy
will be displayed. The error code can be
ignored.

Pressing S will start to save data on the
cassette. If the Break key is pressed, the save
will be aborted and Basic will be entered. To
re-enter the monitor, just type Run and the
monitor will carry on as it was, except that the
location displayed on the input line will be set
to 0000. If a screen dump had been active this
will resume.

If you press H, which execures the program,
the location 40AC will be displayed and the
cursor will be in the contents field, Enter the
least-significant byte of the address of your
routine and press Newline; then enter the
most-significant byte of the address and press
Newline. The next location is the flag, so enter
01 and press Newline, The monitor has four
flags and constantly checks them. As soon as it
sees that the flag has been set, the routine will

be executed. The flag is automatically reser.

If K is pressed for a search, the address
409E 1s displayed. Set as shown in table 2.
The search will be carried our — it takes
berween three and four seconds to search
65,535 bytes. If the search is successful, an
automatic dump is done regardless of whether
a dump is active or not. If a dump is in
progresss, the search dump will be dynamic. If
a dump had not been active, the dump will not
be dynamic. The flag is automatically reset
when the search is done. No indication is given
should the search fail.

P, which dumps memory to screen, will
display location 409B. Enter the following:
408EB: least-significant byte of the location at

which dump is to start
409C: is the most-significant byte
409D: the flag, set to 01

The dump will take place. The flag in rhis
instance is not reset and so the dump always
remains active, not showing any change in
memory until the user resets the flag. Pressing
L, to move or set memory, displays location
40A5. Set as shown in table 3.

The L funcrion can work in two ways: the
first is to move a block of memory, and the
second is to set a block of memory. In the first
case, it is essential thar the address to which
data is to be moved does not fall inside the area
covered by the start address together with that
covered by the block size.

Table 2.

408E: least-significant byte of the address
from which to start searching

409F: most-significant byte of address

40A0: least-significant byte of the amount to
search

40A1: most-significant byte of the amount

40:;2: enter the second byte to be searched

r
40A3: enter the first byte to be searched for
40A4: is the flag, set to 01




Table 3.

40A5: least-significant byte of address from
which data is to be taken

40A6: most-significant byte

40AT: least-significant byte of address to
which data is to be stored

40A8: most-significant byte

ADAY: least-significant byte of amount of
data to be moved

40AA: most-significant byte of the amount
of data to be moved

40AB: the flag, set to 01

In the second case, to set a block of memory,
enter into the first location of the block the
value to which the block is to be ser. Enter the
parameters given, but in location 40A7/8 set
the address as that set in location 40A5/6,
incremented by one. That is the address of the
second locarion of the block. Set the amount to
the size of the block decremented by one. An
example is to clear — thart 1s, 10 set 1o zero —
the block of memory between locations 4700
hexadecimal to 4800 hexadecimal.

Location Value

4700 00 first location block to
be set, is set 1o 00.

40A5 00 47 enter address of the .
start of block.

4047 01 47 enter address of the
second location of
the block.

40A9 FF 00  enter the block size
minus 1.

40AB 01 set flag.

The locations 4700 hexadecimal and 4800
hexadecimal will now be set to zero. The flag
is reset automatically.

Locations 4084 hexadecimal and 4091 hexa-
decimal in the main program contain the
addresses of the parameters for the various
functions: 4097 hexadecimal to 409A hexa-

decimal hold the wvariables used by the
monitor; 409B to 40AE are the parameters of
the various finctions; 40AF to 40B6 contain
the table of control-key codes; 40B7 to 40C6
are the routine address tables and correspond
to the control-key table; 40C7 to 40EF contain
the routine to initialise the monitor. This sets
up the inpur- and display-area addresses,
displays the first location on screen and reads
the keyboard for future keyboard testing.
40F( to 4122 holds the main rourine. This
places a cursor on the screen then checks the
keyboard for an input. If a key has been
pressed, it then checks to see if the key is the
same as the previous key; if so, it ignores it. If
the key is different, the cursor is removed and
the character is found and then checked to see
if it is a darta character or control character.
If the key is neither, it is ignored. If it is a
dara character it is then displayed and the
cursor is placed in the nexr position. Ifit is a
control character, execution is started ar
location 4141, and the address of the selected
function is calculated from the ATable and
KTable and control passed to that function.
4123 1o 413F is the flag-check routine. This
is used when an invalid character is entered, if

The hexadecimal loader.

1 REM ## HEX LOADER FOR ZXHIN

1@ PRINT ,."ENTER ERCH BYTE IN
HEX THEMN HN/L“
v} uRTx-:.aaa.d. TO 17iz2e

i
[}

L e
0D
auw
=]
=

o]

PRINT HS$.
INPUT RS

@ LET H=(CODE AS(1)] -26) #16+(C |
(21 -28]
148 FPOKE X.H
153 PRINT A%
188 NEXT X

Program 1.

1 REM MACHINE CODE IS HELD IN THIS
REM STATEMENT. THIS SHOULD BE
COMPOSED OF 809 CHARACTERS

2 RAND LISR 16583

3 GOTO 2

4 SAVE "ZXMINBUG™

5 GOTO 2

POKE 16510,0 (This gives the Rem line a line
number of zero, to prevent accidental
deletion).

RUN 4 {This saves the program and allows
automatic run on loading).

Motes: line 3 is needed to prevent a Save

function occurring when loading a program

saved by the save function in ZXMinbug. To
load a program saved by ZXMinbug enter

LOAD ",

no key is pressed or if the key pressed is the
same as thar pressed previously. Each flag is
checked and if set the corresponding routine is
executed, if no flags are ser, execution is
passed back to location 40F3.

4165 1o 414B contain the routine to display
data on the screen; 417C to 4183 ser or reset
the cursor; 4184 to 41A3 are the hexadecimal
1o display code conversion routine; 41A4 to
41CE is the display code to hexadecimal con-
version routine; and 41CF to 41F3 are the
initialisarion routines for the flag-operated
functions.

The remaining locations are the actual
function routines. The keyboard is read auto-
matically by the ZX-81 during its display
routine and the monitor keeps checking
location 4025 to see if a key is pressed. If a key
is kept pressed, then the code remains in that
location. Therefore, to prevent the keyboard
repeating, a check is necessary to see if the
same character is present. If so, that character
is ignored until a different one is sensed or it is
set to FFFF, indicating that no key is pressed.

This means if the A key is pressed and kept
pressed, only one A is accepted, burt as soon as
the key is released it will be sensed. This will
set 4025 to FFFF, so the same key can be
pressed again and it will register. If this was
not done, the character would be printed on
the screen so fast and so many rimes that it
would be impossible to set any data up.

Should you write a program in an address
greater than that specified in location 4014/3,
it will not be saved. I therefore recommend
that as usual, a Rem statemenrt is created
holding enough characters for your program.
Having done this, run the monitor and search
for the Rem code and the code of the first
character used in the Rem starement.

It is advisable that the first two locations of
the Rem starement be filled with 76 (Newline)
to prevent a listing when back in the Basic
mode. The reason is that should the Rem state-
ment be listed, it may be bigger than the
screen and the ZX-81 will keep trying to fit it
on the screen. This results in the machine
hanging up.

The program can only operate on a ZX-81
equipped with a memory larger than 3.5K.
This is because it requires an expanded
display file.

If your ZX-81 has the new ROM, then the
addresses given in the listing as 40CA and
426D, contents CD 28 OE, should be amended
to CD 2B OF. Also address 4267, contents
CD 20 OF, should be changed to CD 23 0F,

feontinued on page 53]
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ZX81 SOFTWARE FROM VIDEO SOFTWARE LTD 1K & 16K

16K SOFTWARE PRICE

£
VIDEQ-SKETCH (ZX81 only). Move the cursor to
any part of the screen. Draw or rub-out as you
move it. Mix in text or graphics. Save picture in
memaory. Save picture sequence on cassette.

VIDEO-PLAN {ZXB1 only). Performs the function
of an analysis book. Arithmetic functions include
addition, subtraction, multiplication. Printer
options.

VIDEO-AD. Rotating display of 16 pages of
advertising material. Set-up your own pages and
change them as and when required.

VIDEO-GRAPH. Planning and design aid. Create
pictures/charts/graphs and store within the
program. Save on cassette. Combine pictures like
an ‘identikit’.

VIDEO-VIEW. Do it yourself teletext. Create
pages of data. Store them within the program.
Save on cassette. View on demand.

VIDEO-MAP (Z2X81 only). Educational game
based on maps. Navigate your plane to its
destination. Bomb the target and return to base.

FORCE-FIELD (ZX81 only). Animated
bombardment game. You control the force-field
which protects your city against hostile UFOs.

SPACE-RACE (X281 only). Party game for eight
players. Rockets race to build stations in space.
Winners gradually take over losers until only one
winner remains.

TEST-MATCH. Realistic simulation of a test
match series. Dynamic scoreboard. Give each
player your own ratings for skill, technique, etc.

FOOTBALL-LEAGUE. Realistic simulation of an
entire season. Every match played and results
shown with progressive league table. You give
teams ratings for skill, effort, etc.

STOCK-MARKET (ZX81 only). An exciting game
of skill and judgement. Buy and sell stocks and

shares as prices change in response to world
events. £3.95

PACK 1 — VIDEO-PLAN + VIDEO-AD 17.95
PACK 2 — VIDEO-VIEW + VIDEO-GRAPH 13.95
GAMESET — VIDEO-MAP + 5 GAMES 19.95

1K PARTY TRICKS (ZX81 ONLY)

If you don’t have a 16K RAM this set of programs
is for you. Ten separate programs — some
games, some more serious. All completely
original, all ten programs included in the price.

WHAT DO YOU RECEIVE

1. Instruction manual.

2. Two copies of program on side A.

3. Audio commentary on side B. (16K only).
4. Built in demonstration. (16K only).

Cash with orders please.

Prices include VAT.

Mail order customers add £1.00 per order.
Allow 28 days for delivery.
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NEW VIDEO-INDEX NEW

Q. How do you store 57000 characters in a 16K RAM.
A. Use VIDEDO-INDEX.

Catalogue wyour cassettes, your record collection,
references to magazine articles. Amazingly versatile.
Capacity for 1000 individual references each of which can
generate 57 characters of text. Powerful search facilities
once the index has bean created.

How is it done? The system cannot really fit 57000
characters in a 16K RAM. It gives the illusion of doing so by
eliminating duplicates. For instance in an index of articles in
computer magazines about the ZX81 certain words occur
time and again. VIDEO-INDEX detects these duplications
and thereby conserves space.

What do you get?

1. A machine code master program which sits at the top of
RAM. This is initially loaded like a BASIC program.

2. A demonstration index containing 1000 references to
articles about the ZX81 in the popular magazines.

3. A detailed instruction manual.

You may then proceed to create your own catalogues and
indexes and save them on cassette.

This program is fast, efficient and ingenious and is by far
the best product we have introduced for the ZX81.

N.B. There isn't room for a commentary on this cassette
so you'll have to read the manual.
ZX81 or ZX80 + 8K ROM.

ZX printer is useful but not essential. Price £9.95.

New Packaging.

We have discontinued our de-luxe boxed programs
except for PACK 1, PACK 2 and GAMESET, All
programs are now supplied in resealable “miniyrip’’
plastic wallets.

SUPPORTED SOFTWARE

A new catalogue of software produced by named
authors is in course of preparation. Watch this space.

D= VIDED
SOFTWARE LIMITED

Tel 1 Eoom 2462
el DT
VAT Bap N, 70 000 10

Drieciors : P Smk. BA. D ). SEih (Dirwciir and Secrcian. Eegivmyd Nomver | PSS Esglued

Personal callers welcome during office hours.
Send s.a.e. for further details.
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CODE

LoCN
pE2
083
4084
Ll 1

ADEE

4592
094
93
A7

L]

400T

S0rF

£ [
(=)

SpoK

ELY
7%
9B &0
¥E &0

AS &0

2 55
2 58 8 &

g 2 3 B B

2 28 % 8 2 88 88 =8 8 8 &8 8 834
2 2

EH E

3
m

&

&
&1

4
cF
E% 41
m
n

i
2.5
12 99

op 41

4 o
EC 41

o c

ED 4B

2831
(= o

ch 3

B & & &

5

92 80

L1

Al

T3 &0

a7

LABCL

#5400
e
JEXECL
FETABLE
FATANLE
L=
Loex
VALUE
THRUT
ELINE

FSTART
£eog
DFLAG
SADD
AHTS
woRn
SFLAT
HADD
funn
T

HFLAG

xect
EFLAC

ETABLE

ATABLE

IHIT

HKEHONTC

HALT

HALT

EEX L] ]

HEX LRE

HEX L]

HEX 40AC

HEX waF

HEX LOny

HEX A0Fd

HEX (=)

HEX =:]

HEX. o]

HEX 0000

HIX 0000

L-=4 Loy

NEX i)

HEX [ee=]

Loty L)

HEx [Le]

HEX L]

=X Lol

EEX L]

EEY DD

REX o

HIY DO00

HEX o0

HEX b

HEX 35

HEY, bl

HEK 3

HEX m

HEX. »

HEX. ¥

HEX 7

HEX a8

HEX AIEF

MEX Ll

HEX SIEN

HEX &1FD

HEX 267

HEX s

MEx 2

TALL CAZA

CALL DFXE

Lo WL, (DF=CC)
5] {TRRETY L
Lo {FSTART) HL
Lo B 004
ADD ML BT

KOP

L2 {ELINEY} ,HL
w B0

= {LOCHY, BC
 F-] ALTEC)

= {VALEEY A
CALL RLOCY

L HL, [ LAST-E}
rEse HL

eALL SRS

15 B, (LAST=E)
FF ML

POSH L4

o A

ac HL BT

I ¥, PLACTST
1] b,

o o

AR T FLACTST
(<105 CLREOR
=0 L] -]

w AEHED

cr ic

Fi3 ©,CnNTEOL

RERARKE

PREVENT LEISTI®G

ADDRERS OF - DLOC

ADRESS OF 5AL0

ADDRELE OF HADD

ADDRESS 04 EXECL

ADARESS OF KTABLE

ADDRESS OF ATARLE

ADPAESS oF CURSDADS

ADDAZSS TO. WHICH INFUT 15 BETHC DOXE
CONTERTS OF ABORESS 1N LOCN

st PASTTION

START ADDRESS OF SCREEN DUMF ANLs
START ADDRESS OF INPUT FIILD

FIEET ACORESS T0 DUNP O SCRETN
DUMP FLAG

START ADDREES OF RLOLK TO SEARCH
LEBCTH OF BLOCK T SEARCH

DATA TO SLARCH FOR

BEARCH FLAC

START ADDRESE OF ELOCK TO HOWE DATA FROM
START ADDRESS OF HLOCK TO MOVE DATA TO
LENCTH oF 3Looe

HOVE FLAG

ADDRESS OF IFSER SURROITENT

EXECUTE FLAGC

CONTROL EEY TARLE

CONTROL ROUTINE ATRRESS TARLE-FINC
(1L
SEARCH

CLEAN SCALEM

EXTER 3154 HODE

CET STaMT OF DISFLa¥ FILE
SET CIRI0R POSITION

SET START OF INPUT FIELD

SET STAST OF DISFLAY AREN

SET LOCATION TO DISPLAY

GET COSTENTS OF LOCATION

SET VALEE TO DISFLAT

MTSFLAY LOCATTON AND OCONTENTS 00 S{REEN
CET KREYROARD OODE

SAVE OF STAGK

PUT CURSOR AN SCREEN

CET NEW KEYROARD COOE

GEY OLE KEYBIARD CCOE

SAVE NEU KETBOARD OOOZ

CLEAT CAREY FLAC

15 HEW CODE SAME AS (LD CODE
ES - ICRORE AND OO TEST FLAGS

TEAT IF OOGE IS FFFF

=y KLY PRESSED GO TEST FLats
CLEAE CUREDR. FROM SCREEN

o CET CAAR. OODT ADDRESS
CET CHAR. COSE

I5 IT LESS THAM “0F

k13

A1k

&ii5
4108
&7
A19
LEIN
&yIE
&1

2133
L)
&1z7
aiza
L12m
BI2E
&1y

17
1%
4138
L19m
L13e
&13F
El&l
3
Ly
alad

Alem

A14F
L5 o)
A132
(RETY
AlEE
155
LIRT
ety
&13E
&15n
A13E
&13F
A163
(YT
&1A5
a1an
aren
L8 14

i

A

ol

=}

BB =

2

1K

17

(%]

B
L]

AT

4%

3

41

42

L=

BE &0

RITH

4lic
4ir
4180
4187
a183
A1B4
Ald5a
L108
L1869
4182
LlEm
aso
4151
415
4195
4157
4159
a198
4190
4197

LE

a1

9%

oF

r

ar
I

FLAGTST

DaTa

LID

IR

AL

CALL.

o

5666 Y ISAEFERREEFER

2
£

E3EFEEREE 5 g

2
E

CALL.

CALL

E

SRL
SRL
SR

SEL

c

ME, CONTROL
WL, { THBOT)
EMLY A&

ML

ALY

BT, PR
HL,{FETART)
(INPOT) HL
=bl ]
ALBFLASY

-

PO DATAFN

A LEFLACY

A

70, SEARCES

AL LMFLAGY

PO ROVES
A ey

A

™. XICE
TREY
FLEATTARLEY
Lo

BE, CURBORON

BC, (FETABLEY

HL.BC

L e

B, {FATAFLE}
L BE

HL

HL

E. (AL}

HL

D, (R}

e ML
BE, (#O0N]
e

)

KL, (LOCH)
A, (FL)
[VALUEY &
D€, (DF-0T)
ADEE

bE

A, (WALDE}
LA

hata

EL,CINPUT)
A, (L}
o BD

(HLY &

Al
LED

AL

A
aF
BLsp

I5 1T CREATER THAN “F~
YES

CET CURSGR POSITION

STOAT DEARACTER 0N SCREER
IRCREMENT CURSOR FOSITION:
TEST FOR END OF FPIELD

BCT LD OF FIELR

RZSET TO STAMT OF FIELD

SAVE WEU CERSOR POSITION

FET CURSOR OHf SCEEEM

GET DUMP FLAG

CHECY. PARITY

1F PARITY 000 CALL ROUTINE 7O DIMP
TEET SEARCH FLAC

TEST HMOWE. FLAG

TEST EXEC FLAG

G0 CHECK KEYRIARD
LET START OF ¥EY TABLE

SEARCH FOR XEY

KEY NOT VALID

CALCULATE POSITION OF ADDRESS
BN ADDRESS TABLE

CLEAR CARRY FLAG

FIT RUTINE ATOREEE IN DE

TUT ADDMESS 180 HL RECISTER
GET RETURN ADORESS

SAVE BETURN ADDRESS 08 THE STACK
GALL BOUTINE

CET ATIONESS TO BISFLAY

GET CONTENTS OF ADDEESS

SAVE EDTENTS

CET START OF IHPUT LINE

LISFLAY ADDRESS

THCREVINT SCREEN ADORESS

CET CONTENTS

BI3MLAY OONTENTS
RETEES 10 CALLES
CET CURRENT FOSTTION
CET CONTENTS
SET/RESET BIT 7

BT ACAULT o8 SCREEN
RETURN TO CALLER

GET micH okDER aype
TSOLATE S0

GET WIGE ORDER BYIE
TEOLATE LSD

GET LOW ORDER NYTE
ISOLATE M50

CET LoW ORDER EYTE
[30LATE LSD

FUT oM SCREEN
ISOLATE MED

SHIFT RECISTER & RIHT £ TIMES

CONVERT T0 DISPLAY {O0C
{eontinued on next page)
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(continued from previous page)

AlaT a2 LE o, A
LA 13 b= bE
&LA3 TV RET
LIFY R = - ATERE ShLL LD
a7 S0 06 &1 CALL Lo
Alas &7 L AE
SLAF Cb C1 &1 CALL Loap
ELAE BE 1T KU e
LR Aby AL
sipp 87 L] oA
REL -~ BaTar CALE Loan
LT = R | CALL MEON
CILL 1.1 L&
LEE L= R T Eal s
LTL A = e
L1 A AL
ALEF &F = Lok
L= = T
A1€1 1A LoaD L 4, (BTN
41E1 17 FHE b
+1€1 <F RET
AlCs TS 1E Miox sUB ic
A10E £330 AL &
Ol B Bl sLa &
L= fha &
LLL- - i LA A
AlCE 09 L)
AIEF - 2a M4 &0 L [} ML, f#oLocy
41 oW TN LF ] (EF e
£1BS &2 &S 4B AL BLOCK
dipd TA o &0 0w L ]
dlos Ol 05 o0 w .3
C1i- - ABD e
ALBF 22 95 40 i CIBFUTY ML
AIEX T W A0 Lo {FETART) W
s o BT
T4 DY 0 STARCH 1] HL . #5AEDY
AIEY X ET i ST
AIEE A MR 40 HANE 1o HL{ FRA TR
Sl o2 IR SITLOT
AITD 2A BA &0 TXRS in M fFETECLY
&IFY |B DO IR SETLAS
SIFY A 93 40 o L] N (pLe)
&IF ED 53 97 &0 w BE.{DLINEY
LIFE 0T 04 [E] (AT
ALFE o0 R &) Y CALL  dmnE
A1E1 pRo w 55
[ i RISHT isic =
CLo RN ) RIx L
4305 AR08 5] LI
R HWETE 1] A ML}
FETORS M e L
CLULES 2 FUSE L
L20m AF w LY
30C  CcooRC 4N CALL bt
T BE
Lald L
A3EN 0 TE Brer REYTE
oL [
L&) T
™ e i
T o SEARIHN 10 ALl
A21% RXAS RS n {5FLACY A
EFIE CBACNE AR i ML, £ SADEY
S3IF BB AR a8 45 wa BS, (anTAy
A2V PSR 4D AR (7] o, fuokh)y
A7 IA ErTL (F] .0
LE=L I3 (=2 THLY
AXIN 2R E
ine N ENCHL ™ W
S13C M bre
43I0 W 0o L Al
AP W o (]
Afw mr LS c
4270 a0 rR L] AT REETL
ATVY R RET
378 TR Xt i at
LI isR HL
ATH P Ine HL

FTCRE O SCRAFA
TRCRENCMT SCAKEN  ADORESS
RETUIRN ‘M CALLER

GET DLEFLAY Cnor

CORVERT T EIX MED
ETORE. ¢l IX 0

LET DISPLAY ODAK

CONVERT TO. WEX

ADC wED 0 18D

STOAE ELSULT 18 X

3T SlEriAY ek

REFEAT FOR Lo ShBER BYTE

ORI LOW OEDER ATTT
STORE TR L

FETURN . T Callen

CET CHAR TR SIREEN
TRCRINENT SORERE FOSITION
EETURN 70 CALLER

CONVERT TO MEX

SMTFT. RIGTATER LEFT & TINES

RETVER 70 CALLIE
GEE ADDRESS OF pinp PARAHITERS

BTRPLAY 0x 3CErrx

ST OMMEOR AMD INFUT POS

F DONTENTS FIELE

GET ADBHESS oF SEARCH FARAMETER

CLT ABARESS OF AT FaRAwETIRS

EET ARDAESS OF EXEC PARANETER

CET FIRET ASERETE T DOwp
CET SONEEX FOSITION

ST LISL CoUsT

ATSPLAY FIRST AMSRESS oF LINT

PRC ECEEES BY 3 LpacEd

SET CILATHE CouNT
CET-NYTE T DISPLAT
THS MENTIY ASONLSE

SAVE ADORISS (8 GTACK

S0 PUT WITE G SCREEN

B SERETN ADDRESS

RETREEVE MEMCRY ADOKESS

1F DL COUNT IR MOT TERG DI1SFLAY
MEXT BTTE

CECREWINT Lisg Sotert

IF LINE OOUPNT T5 ZXRO RETHRN 70 CALLER
DISPLAY WEXT LINE

REAEF FLas

SET FIRST ADORISS OF BLOCK
GET LENCTH OF BLOCK

T BATA

GET FIRST BYE OF DuTa

15 1T DJUAL TG OATA

TES = CHECK SECOND WYTE
P = CET MEXT ADIRISS
PEC SCARDH COUWT

OIECE IF S0 4 ZEmn

N0 = CONTIMOT SEANCH
Y% - SFARCE TAYLED

“IT SECOND BYTE oF DATA
SATE HIR LECN

CET IXT 1008

N TN START

i
A1A
474
AITE
2
ETE

a0

AT4%
AT

Rl

&340

(151

41
274

Agwy
£5 4T
azmn

4171

Az
ATug
ATha

£2aD

ATEI

aree

0 ]
ETR4
L
el
2K
4302
4304
L
4304
AI0H
3L
AZeT
adet
e

Ir
i
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I 08

i

T2 AN 4o

A a3 da

BO S AT 40

Lt B

Ba
(2]

1%

TR AE
o
L]
=T
=]
£n 3
£h .
(=R
(=]

8 3 8B 38 e 8 =88 8

22 a3

(3-8

oAk

=

o

¥

ar

-5
L=

Tk ¥T

=
b b

7E
I3

o 8 &

RN i

Eri

8 B 28284

L]

i

a7

oF
iy

.

i

&1

WHES

mECs

ERE]

SAVF,

e

AL

EEESEH§E§=§‘;Q

CIC

B

SEEE I IIAIIEETE

= =
HEE

=

wr
=

E]

AMFLACT &
HL, (MAEI)
D, {BAEN )

B (aeT)

SATPL
A
HETRACY &
ML, EEXECLY
(18]

EXEc

L, {OF-CC)
SENFTE
EFETaRT) uL
oLoCE

L IFETARTY
B, (DF=CC)
WL M

T, VAL
BE. { FETARTY
AN
fLOCND (HL
AL LY

e

CFSTARTS BT
CENFETIAE
[VALEE] .4
LA

TATA

BE_{TSTARTY

A (HLY
IVALUEY &
Lk

DA

WL FSTANT)
[ELL RS

1517 THE SRHD

¥

- RESTOME SN LA0K

CONTLNCE WITH XLARCH

GET ADDAFES TR WMTOE FINST SFTE WS roowp
SATE FOR DIMF

BE. B

RESET FLAG

CLT ADGRLSS OF SOOECT SLOOK
CET aSORERS OF DESTINATION BROCE
EET BLOOC LENCTH

HINE DATA,

T PG STACK POR RETURN

EESET FLAS

CET AIGRLSS ©F GSEN BSUTINE
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ZX81 . SPECTRUM

JOIN

ZX-GUARANTEED

{Club is devoted exclusively to the ZX81 . . . and Spectrum when available)

All games/progs are guaranteed error free. ZX-guaranteed is not just games, it is intended to be
educational to the user. Includes articles on BASIC, PEEK, POKE, MACHINE CODE, FLICKER
FREE PROGRAMMING, HINTS & TIPS, etc. etc.

Membership is April to April. If joining late, all current year’s back issues sent. Membership £5 per
year. (Overseas £6.50. Qutside Europe by air £11).

For sample back issue send £1 plus SAE

Send to: G.A. BOBKER, 29 CHADDERTON DRIVE, UNSWORTH, BURY, LANCS. BL9 8NL

Please enrol me as a member of ZX-GUARANTEED. | will complain like mad if errars found.

| enclose Cheque:’F’.O.fStérling draft for __

NAME

APDRESS

BARGAIN BYTES

FOR THE 16K ZX81
UNBEATABLE VALUE!
CASSETTE OF 8 PROGRAMS (50K + )

One cassette of 8 programmes
50K Plus, all these for only £5

DEEF SEA ADVENTURE (14K]. Discover the treasure chest bafore you
run out of gold or strength. Levels of play from “difficult™ to “downright
impossible”. Also has “Save Game™ feature.

BANK ACCOUNT (13}2K]. Invaluable for controlling your finances.
Produces detailed statements and can also keep track of credit card
spending.

UNDERGROUND ADVENTURE (6:K]. Battle against monsters and
obstacles underground. A very difficult and challenging task.
DEPTHCHARGE (2% K). A skilful moving graphics game. Fire your
depthcharges 1o blow up enemy submarings before they destroy your
ship.

HANGMAN {111 K). The old family game based on a library of 500
words. Excellent graphics.

LOAN (2%:K). Calculates repayments, fime, sum borrowed or interest.
For Bank Loans or Martgages.

CODEBREAKER (2K). You have 1en guesses at the four digit number
held by the computer.

FOREIGN CURRENCY (3K). How many dollars is £1107 How many
Francs is $387 See what your money will buy around the world!

ORDER NOW!

For convenitnes simphy quate YO4 and your name and address on the reverse of your
chequelpostal order, and your software (on TDK cassemel will then be despatched,
first class post, complete with comprehensive instructions.

Send to:
Richard Shepherd, 22 Green Leys,
Maidenhead, Berkshire, SL6 7EZ.

kTelePhone: (0628) 21107. Trade Enquiries Welcome

INSTANT
INTERACTIVE
GRAPHICS
ON ZX81

LIGHT PEN SET £4950

for the RD 8100 lincludes VAT & P&P)

*DRAW complex graphics with ease on your
TV screen and avoid tedious line by line
programming.

* Revise your display and SAVE on cassette,
while your program runs.

*Push pictures points and pixels with a poke
of the Pen and a program PEEK. Try our
VIDEO-TIDDLYWINKS!

¥*MENU SELECTION — without keyboard
entry.

The RD 8100 LIGHT PEN SET consists of the RD 8101 ‘MICRO-
MUM° MOTHERBOARD, the RD 8180 LIGHT PEN with
MODULE, and the RD 8100 SYSTEM MANUAL. Plug into your
ZX81 — and LOAD, from the FREE RD 8100 SOFTWARE
CASSETTE (1K and 16K}, or write your own BASIC programs.

All orders are acknowledged, with a firm delivery date. Send
just £49.50 (VAT and postal charges are included) to:

R D Laboratories

5 Kennedy Road, Dane End, Ware, Herts.
S5G12 OLU (0920 84380)
For details of the Full RD 8100 SYSTEM of ZX81 interfaces,
including Logic 1/0, Analogue Input, Analogue Output,
8-Channel Analogue Multiplexer, Buffered Motherboard, send
us a stamp.
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PROJECT

HAVE MICRO WILL

John Dawson argues the case
for portability. He shows that
the idea of a micro in a
suitcase — or in this instance,
a camera case — need not be
the preserve of relatively costly
machines such as the Osborne.

PORTABILITY AND communications are
becoming important trends in micro-
computing. The Information Technology
revolution that is going on at the moment will
create a demand for information away from
orthodox outlets such as Telex machines,
VDUs artached to mainframe computers and
static microcompurers.

The Osborne 1 microcomputer exemplifies
one approach to portability — considerable
processing power with large-scale data storage
in a man-portable pack. In the early photo-
graphs advertising the Osborne 1 a compar-
ison was made between two men, one with an
ordinary briefcase containing sandwiches and
papers, and the second with the compurer.
Leaving aside the advertising claims I was
always fascinated by the white knuckles of the
man carrying the computer — just how much
did it weigh?

The other approach is a genuinely portable
terminal with limited storage but with the
capability 1o access huge databases by way of
the public telephone network. The 1XO rele-
computing system described in the April 1982
edition of Byre magazine is a fine example of
the shape of things to come.

Pocket terminal

The IXO terminal is about 6in. long by 4in.
or 5in. deep, is truly user-friendly, with excel-
lent ergonomic design, and has a single-line
lLiquid-crystal display with a QWERTY key-
board. There is a telephone Modem inside,
good security protection to make it difficult for
an unauthorised person to use your terminal,
or their own, to access one of your files on the
main computer, and the protocol you require
0 access a database can be stored automaric-
ally in CMOS RAM.

EPSON is launching the HX-20 in the
States, a portable computer working on Nicad
batteries with a four-line liquid-crystal display
24 characters wide which will display upper-
and lower-case lerters as well as the rest of the
ASCII ser.

These new compurers and devices are not
just marketing gimmicks, The ability to utilise
the power of a computer in several places has
already been shown to be very valuable. For
example, Government officials with terminals
coupled to a main computer by an acoustic
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coupler have been helping farmers in the
U.S.A. for years.

Doctors in this country have used portable
data capture units for analysing the electrical
activity of the heart for some time, and when
you couple a computer, rather than a dumb
terminal, to a central store of information, the
sky’s the limit.

Having just finished writing Asimov, a

word-processing package for the Tangerine
Microtan, I wanted to be able to work on
papers and reports both at the office and at
home. I could have bought another Microtan
solely for the office and it would have been
fixed there with the same trailing wires; bur at
the same time someone at work said that she
wanted a word processor for articles, press
releases and a book.
Below, the 5V PSU mounted inside the camera
case. Right, the micro that fits so neatly into the
case Is mains-powered but could run for several
hours off a battery pack. Far right, the con-
nections to the word processar.

e
b,

fp

VO

INGSHILL POWER SUPPLY

D.C. output =——C_8
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It seemed a good opportunity to share the
use of a portable word processor. The main
photograph on this page shows the result of a
weekend’s work purting a new computer into a
portable case.

When I planned the project it seemed
reasonable o assume that a television would
be available wherever the machine would be
used. There is a2 TV in most homes, colleges,

[ conference centres and hotel rooms for some-
one who 1s travelling. Consequently, there is
1 no VDU built into the unit.

Railway work-station

If you want 1o use it on a train, you will need
a battery pack for the computer, like the
Osborne 1, and a bamery-powered TV,
Printers are still expensive so [ decided that it
would be an acceptable compromise to prepare
material on the portable work-station, store
the text on to tape and then print the text on
my own computer at home.

The text would be transported either as a
finished cassette tape or electronically along a
telephone hine. This is essentially the same
method as a remote work-station in an office
preparing text and then printing the final
document on a central printer.

I like the Tangerine keyboard very much
and | wanted to incorporate it into the unit
without modification, so the computer case
had to be wide enough to take the keyboard in

processor unit and the several Tanex boards.

Furthermore, Microtanic Sofiware which is
marketing Asimov, is also bringing ourt a high-
resolution board that will give a screen 64
characters wide by 25 lines and I wanted to
take account of that in the space left for future
expansion.

The case shown in the photographs has a
number of features that are particularly well
suited to this purpose. It is constructed out of
plywood with a thin aluminium veneer on the
outside and is quite rigid. Plugs and sockets
can be mounted directly on to the case and the
metal skin can be connected to the mains earth
withour difficulty. The plywood is strong
enough to support a surplus mains power pack
for the computer. Indeed, fixing the power
pack in three places w two different panels
strengthens the case.

I stripped out the fancy foam padding and
ribbed side decoration and when I had 3ecured
the powersupply unit, I played with the
computer boards, the keyboard and the tape
recorder for some time.

Was there an advantage in having the boards
lying flar, and sracking one on top of another?
Whar effect would that design have on the
ventilation of the boards? Did the keyboard fit
over the tape recorder and, if so, was that an
efficient use of space, leaving room for the
connecting cables?

Whar abour electrical safety? Could I bring
mains power round to the right-hand side of
the case, close to the signal wires, without
inducing mains noise and corruption on the
cassette and keyboard leads?

its steel plinth. After rummaging through
several luggage shops I found a version of the
case | fimally bought but it seemed over-
expensive.

The same case is sold by Dixons camera
shops as the Chinon Corniche, costing £29.95.
The Corniche is about 17in. wide inside and is
5.25in. deep, about 0.75in. taller than the
Microtan boards.

Asimov can manipulate about 7,500 words
when used with a fully-expanded Microtan —
or approximately 900 words with a full Tanex
board — and [ wanred to leave room for a
TanRAM card in addition to the central

I only constructed the computer after a good
deal of thought. Destroying the guarantee on
£30's worth of case by drilling holes in it 1s
always rather an anxious business, but it
turned out well.

The keyboard rests on two side steps when
it is in the case and the steps are deep enough
to support the keyboard sufficiently clear of
the National Panasonic Slimline tape recorder
to store some cassette tapes berween the two.

The mains input is on the left-hand side of
the case and a lead is taken underneath the lefi-
hand step to a neon light on the front surface.

feontinued on next page)
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feontinued from previous page)
There is no on/off switch; when yvou plug the
computer in, it is on.

I completed the mains wiring before doing
anything else, bringing a lead out to the right
side for the rape-recorder power. The next
step was to fit the keyboard and measure the
space remaining for the computer boards. I
used a spare mini-motherboard and mounted
the CPU and Tanex cards upright and as close
to the partition berween the keyboard and the
rest of the case as possible.

Screen expansion

By hand-wiring a bus to two or more Euro-
card sockets, I expect to be able to fit the
TanRAM and big screen boards in the space
at the back of the case. The aluminium panel
separating the power-supply unit from the
computer is bolted to the back of the case and
to the unit.

It is carefully earthed both to act as a
Faraday screen and to protect the computer
should a mains lead come astray from the
input to the power-supply unit.

The 16-pin dual-in-line plugs and sockets
were never designed for frequent connection
and disconnection; if you do not believe me
look at the amount of metal in the Military
Specification socker shown in phorograph 9
and remember that it was designed o cope
with salt warer, mud, vibration and parachure
drops.

Accordingly, I cut the keyboard cable on the
Microtan and used a 25-way D plug and
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socket to connect the keyboard to the
computer. Radio Shack has plastic D plugs
and sockets with fittings o couple directly to
ribbon cable.

The clamp on the back of the plug is
comparatively fragile and it is easy to break the
side arms that hold the back in place. The
chrome bar on the right-hand side of the case
is intended to protect the sockets from damage
when the computer is moved.

Before doing anything with the computer I
switched on the powersupply unit and
checked the mains volts and the output volts.
Remember to switch off before going any-
where near mains voltages — at 230V AC, the
mains can kill you.

If you want to check mains voltages connect
the multimeter and then switch on to obtain
your reading. Ifit is impossible to do that then
at least keep one hand in your pocket which
will substantially reduce the chance of your
receiving a shock through both hands across
your heart.

The output socket from the modulator on
the Microtan protruded too far and I removed
the socket, soldering a coaxial lead directly to
the unit. When I plugged the central-processor
unit board into the motherboard and switched
on, it worked. When I plugged the Tanex
board in beside the CPU card and switched on
it functioned until I added a full set of RAM
chips.

Then it worked for just half a second before
failing completely. There was no time to see
an organised pattern on the VDU and then the

screen went blank. I checked the Tanex board,
which I had made from a kit, and resoldered
many of the joints, looking always for thin
whiskers of solder that might short out the
power supply. Nothing obvious, even under a
magnifving glass.

Eventually I connected a low resistance
across the power-supply unit with a mult-
meter in series to measure the current the unit
would put out before it shut down. After
adjusting the current limiting variable resist-
ance to allow the supply to give at least 1.54, I
reconnected the computer and the Tanex
boards. This time it worked; it was just coinci-
dence thar the difference in current drawn by
the Tanex board with the full complement of
RAM was sufficient to shut down the power-
supply umnit.

CONCLUSIONS

B The whole case weighs about 10 kgm.
when it is packed.

B Asimov is easy to use, and the VDU sits
comfortably on top of the computer case
— the facility to do work on a word pro-
cessor and to take the machine with you at
night or at the weekends is splendid.

B If flat screens are developed to the stage
where they are cheap and reliable in the
near future | shall be tempted to mount one
in the lid of the computer case so that | can
write on the commuter train.

B The final touch would be an acoustic
coupler to transmit and receive text down a
telephone line.




NEW PROGRAMS FOR
THE UNEXPANDED VIC 20

PRC 2 FLY SNATCHER
Superb colour and sounds as the weasel, who has an unfair
advantage, chases you. Your only escape is 1o eat the flies and
dive into a bush!

PRC 3 ANT RAIDERS :
The ants very gracefully shuffle around the screen while you
try to shoot them. Easy? Just try it!

PRC 4 SUE ATTACKMISSILE COMMAND
Two great, noisy, colourful games. Sub Attack — a big fun
torpedo firing range! Missile Command — fire to destroy the
mutants while dodging their deadly touch!

PRC 1
WAR, SMASHOUT, BLACKJACK, LOGIC, PICK-UP GAME,
ALARM CLOCK. Qur =ix program best selling introductory
Cassette.

EACH CASSETTE IS ONLY £7.50 INCLUSIVE

Plsasesend LJPRc1 [prcz Orerez [Clerrc4

| enclose cheque/PO for £

NAME

ADDRESS e S el =

PR SOFTWARE
28 THE FAIRWAY, SOUTH RUISLIP,
MIDDLESEX HA4 ORY

COLOUR
ATOMS

Colour Atom (ATM3) £197.80

Acorn Atom ass. bBKram 8Krom + new PAL Colour
Encoder, 1.8A power supply and 4 free Acornsoft
cassettes

New Colour Enncoder (ATM28)..................... £43.70
ATM10 Atom Kit 2Kram 8Krom...........c.... £132.25
ATM11  Atom Kit 12Kram 8Krom............... £155.25
Acornsoftcassettes...........coccoevieveniennnnnnnn. . £10.81
BBC21 Upgrade Model AtoB...................... £115.00

Prices inc. of VAT and Postage
All items in stock — quick delivery

Elect ronequ?p

128 WEST STREET, PORTCHESTER
HANTS PO16 9XE
TEL: 0705-325354

ZX 81..
OWNERS

WEE M EEE R

mEEEmEaREm
0 £ 0 0 O O . 0 o
mEmEEEmhes

ACCESS THE OUTSIDE WORLD!
EXPAND & IMPROVE YOUR ZX PIECE BY
PIECE WITH OUR SPECIALISED PRODUCTS

TE10 INPUT/OUTPUT PORT — Easy to use. Fits
betwen ZX & RAM PACK/PRINTER (if required). No
skill required to connect. Can be used for such things
as:— motor control; sound/music generators, con-
nection to printers/floppy discs/light pens/other
computers, temperature moenitoring, square wave
generating, control of rotating aerials, even train sets
etc. Port has 16 programmable 1/0 lines and may be
used without any electroncis knowledge to connect
other add-ons. Motherboard required ONLY when
two or more add-ons are used at any one time.
FULLY ASSEMBLED £17.95p.

KIT (WITHOUT CASE) £14.95p.

TE12 4 CHANNEL RELAY BOX — TO SUIT
PORT. Contact rating: — 240v AC/1.5A — 24V DC
or 110V AC/3A. Up to 4 units i.e. 16 relays can be
operated, £14.95p.

TE15 8 WAY TRANSISTOR DRIVER — £9.95.

TE17 8 WAY SWITCH UNIT (EDUCATIONAL) —
£12.95p.

TE18 8 WAY INDICATOIR UNIT ( " | — £12.95p.

TE 20 JOYSTICK & FREE GAME — (2 Joysticks
may be connected via Motherboard.) £12.95p.

TE30 MOTHERBOARD — Allows multiples/com-
hinations of add-ons — up to 16 1/0 lines may be
used — £15.95p.

TE126 POWER SUPPLY — 6/7.5/9V DC at 300 mA
— Reguired for use with add-ons TE12/15 & 18.
£4.95p.

23 + 23 WAY ZX Edge Con £2.85p. Contact cleaner
£2.30p.

16 WAY SINGLE SIDED EDGE CON £1.95p.
EXTENDED PIO NOTES £1.

PRICES INCLUDE VAT

Receipts always provided — Delivery normally ex-
stock. ADD 50p towarsds p&p on all orders under
£20.00p, with the exception of accessories, e.g.
Edge con. Full instructions and examples with all
products.

SEND 5.A.E. FOR CATALOGUE.

POSTAL OR TELEPHONE ORDERS ACCEPTED.

THURNALL (ELECTRONICS) ENG.

SVrsa | DEPT Y, 95 LIVERPOOL ROAD, i

CADISHEAD, MANCHESTER M3D 5BG
TEL: D61-775 4461 (24 howr)
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Is your magazine — every issue is
full of articles specially written for

the home computer enthusiast.
Reviews of personal computers:;
Programs; Surveys of software available
on the market; New application ideas for
your computer; Cormputer Club — news

from your clubs; Calculator page; Letters:
ANSWers to your problems and pages and

pages of computer games
and program listings.
All for only 60p

Ensure your copy

each month, take
out a subscription

NOW!

SEE THE

SUBSCRIPTION
ORDER FORM BETWEEN
PAGES 90&9I
IN THIS ISSUE

moving ahead
with

.'| & ZX software

ZX CHESS & ADVENTURES

PROGRAMS FOR THE ZX81/80 INCLUDING -
Very popular machine code program, with six

ZX CHESS | : :
lewel lay “Urb

reduced to £6.50 Bvs;ito;i a2y and an analysis option. Unbeaten

ZX CHESS 1l A new improved version, wiih a faster

response time, seven levels of play, and in
now only: £12.99 ;4dition a recommended move Dp?ib:.
Exciting machine code games with instant
ADVENTUH‘%S , response, choose from the range below. You
ADVENTURE ‘A" fing yourselt stranded on an alien planet.
£6.00 Can you reach your ship and escape?
i In a jungle clearing you come across an Inca
ADVENTURE ‘B 1ernplef You must break in, collect treasure and
escape alive. Beware. Includes a cassette save
routine.

You are unforiunate enough to be drawn to
an alien cruiser. Can you reach the control roem
and free yourself or will they get you first?

Includes a cassetie save routine.

GALAXY WARRIOR £3.00
Fast and exciting interactive animated graphics game.
Hunt clingons and go through black holes . _ .
1K GAMES PACK £6.00
and many more. For a catalogue giving full details, please send a S. A E. to:
GALAXIANS £6.50
All the features of the arcade yeme in a fast machine code program.
Swooping anackers, explosions and personalised scoring.
ZXBUG £7.00
A 30in 1 machine code tool and disassembler, allows access to registers
and search through and modify memory; with casseite routines.

— Artic Computing, =

e
=== 396 James Reckitt Avenue Hull, HUg 0JA

ADVENTURE ‘C’
£8.00

LXCHESS

TWO GREAT ZX81
16K CHESS GAMES
4RCHESS (ENHANCED)

@\Written totally in machine code.

@ Full graphic display of Chess board.

®Six levels of play: Two play within competition time limits.

‘@ Option to play Black or White.

® Plays all legal moves including castling and en-passant.
Cassette routines for saving unfinished game and returning to
later.

® Displays moves of game on screen or printer for analysis.

® Print a copy of the Chess board onto the printer.

®EBoard can be set up in any position, you can even swap sides
midgame.

# Clear whole board with one command: for end game analysis.

£6.50

ZHEHEEIE 1l We believe the strongest ZX81 Chess game as
no other has beaten it!!

® Al the features of ZXKCHESS plus:

@ BEook of 32 opening moves.

® Seven levels of difficulty: FOUR play within competition time
limits.

® A move is suggested by the ZX81 if wanted.

® Optional Full Graphic version using the QS CHRS Board.

£12.99

2 copies supplied on cassette with full instructions.
Cheques and postal orders payable to:

RTIC

OMPUTING

ARTIC COMPUTING g2
396 JAMES RECKITT AVENUE, wes
HULL Hus 0Ja S
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Frame"'.
IS IT WORTH IT?

Bl own a 1K ZX-81 and want
more memory. Is a Vie-20, BBC
Micro or Acorn Atom worth the
extra money when compared
with expanding the ZX-817 If so,
do they run on Pet, or similar,
Basic?
Edward Hogarth,
Freesall, Blackpool

THE REAL ANSWER must begin “ir all
depends”. It all depends on what
you want to do with your micro-
computer. Certainly, if you want
music, colour, reliable Load/Save
and Pet Basic, the Vic-20 15 worth
the money. If you want a computer
with high-resolution graphics that
you are unlikely to ouigrow for
years, the BBC Microcomputer is
worth the money. Certainly if you
do not mind working in what Clive
Sinclair once called an “‘arcane”
version of Basic, and you want a
good reliable machine, which
positively begs you to experiment
with assembler, the Acorn Atom is
worth the extra money. Sinclaie’s
new Spectrum, reviewed on page 20,
may also be worth considering. First,
determine exactly what you need to
make the most of your micro-
compurer, then examine the com-
puters you can afford.

WHAT PRICE FAME?

E1I write Basic programs, and I
imagine — like the majority of
others — partly for their applic-
ations, but mostly for the fun of
it. However, there are occasions
when, having spent many even-
ings writing, testing, and de-
bugging a program, one thinks
that it would be good to earn a
little cash for one’s labours —
perhaps to buy a printer. Do you
think it would be possible for
Your Computer to provide some
information on the possibilities
which are available, assuming
that one does not want to get
involved in setting up one’s own
business? For example, can one
sell programs to the many small
software firms which advertise
monthly in Your Computer, and
what is the situation regarding
copyright?

Terry Peppard,

Redhill, Surrey.
THE EASIEST thing to do is 1o give
software companies the right to dup-
licate and distribute the programs on
your behalf. We would suggest you
approach the bigger companies first
— such as Bug-Byre, Artic or
Premier Publications — as they are
most likely to have a well-structured
arrangement in existence to cater for
such situations. You auromatically

RESPONSE FRAME

Do you have a problem? Your manual is
incomprehensible or you just cannot get the
hang of that programming trick you tried —
whatever it is, Tim Hartnell will do his best to
answer your queries. Please include only one
question per letter and mark them ‘‘Response

have the copyright for any original
work — be it a musical composition,
a book, a computer program, or
whatever — but you cannot expect 1o
have the rights 1o some program you
have merely adapted from a
published listing. It is best, in terms
of financial return, to sign a rights
deal only, rather than sell a program
ourright. Yowr Compurer also pays
£6 for every Software File contri-
bution published and £35 a page for
articles in the main section of the
magazine.

THINK OF A WORD

HI have had a Vie-20 for some
weeks now and am pleased to see
that Your Computer is devoting
more and more space to the Vic.
I wish to write a program in
which the Vic thinks of a word,
rather than a number, but I
cannot work out a way to make
the Vic think of a different word,
short of having all the words in
one string, and having the com-
puter select a part of the string. I
would be wvery grateful if you
could suggest a way for me to do

this.
8 Harnwood,
Truine, Scotland.

IF YOU HOLD the words in Darta state-
ments, you just need to have:

FOR J = 1 TO INT(RND{17*X)
where X is the number of words in
the list

READ A%, NEXT J

This will move through the list a
random distance, ending with one
word equal to A3, Of course, if you
decide to tind another waord at
random during the same game, vou
will need to add a Restore statement
before the opening of the | loop.

IT WAS THIS BIG
BI own a 16K Sinclair ZX-81,
and wonder if you could suggest
a short program telling me how
much free memory I have left in
my machine while I am entering
a program.
F Taylor,
Askam-in-Furness, Cumbria.

A ONE-LINE program which will help

you assess free memory is

9999 PRINT PEEK 16396 + 256 * PEEK
16397 — 16508

Just enter Goro 9999 when you want

to find out how much memory your

current program has used.

EASY AS ABC

B Having just acquired a ZX-81,
I looked through numerous com-
puter magazines and found you
are the most interesting and

helpful, and I have ordered a
copy every month. I have been
looking for a program which I
can use which would take a
random list of items and put
them in alphabetical order. So
far I have had no success, and I
wondered if you could help me
with such a program. [ am build-
ing a library of records, and am
now using my ZX-81 to list them,
but it would be of great help if
the list appeared in order.

& N McPherson,

Harrow.

TeE FOLLOWING program should
suit your needs. It will run in one
1K, although you will only sort a
limited number of items with that
small memory. If you would like it ro
list items in the opposite order to the
one it now uses, change line 175 to
FORT = araTOQ

Thank you wvery much for the com-
ments on Your Computer.

1 REM ALPHASORT

2 PRINT “MNO. TO BE SORTED?""

3 INPUT Q

4 CLS

40 DIM As{Q+ 1,100

B) FOR T=0/0TO Q

60 INPUT AS(T)

O NEXTT

80 FORZ=0Q/QTO Q

90 FORT=0Q/QTOQ

100 LET B% =A%(T)

110 IF AST+ T/Tl>=A%T}

THEN GOTO 130

120 GOTO 150

130 LET ASIT)=A%{T+ 1)
140 LET AS(T+1)=8%

150 NEXT T

160 NEXT Z

175 FOR T=0Q TO Q/C STEP

-Q/Q

180 SCROLL

180 PRINT A%(T)
200 MEXT T

1K ADVENTURE

BI am 12 years old and have
recently bought a Sinclair
ZX-81. In countless magazines [
have seen adventure games for
higher-memory computers. As
vou know, rthis standard
machine only has a 1K RAM,
and I have mnever seen an
adventure game for a 1K ZX-81.
My money resources will prob-
ably mever expand to buying a
Sinclair 16K RAM. Could you
possibly tell me where I can find
a program of adventure for a 1K
computer?
Lee Folly,
Preston, Lancashire,

THE SHORT ANSWER is no. There is

no way you can fit an adventure into

1K. The longer answer is made up of
three possibilities:

BYou buy cheaper expansion
memory. 3K packs arc available
for around £15.

B Alastair Gourlay’s book 34
Amazing Games for the £X-81 has
a 1K Wumpus game in it which,
although necessarily limited, is
possibly of interest.

B You take advantage of the fact that
the ZX-81 can store variables such
as

LET As = “A BIG BAD BEOOGY”
when entered directly, and these can
be used in a game if you use Goto 1,
rather than Run.

BBC GAMES

BI have written a board game
for my BBC Micrecomputer,
and although the display —
using full stops, the letter H for
the human piece and C for the
computer piece — is satisfactory,
I'would like it to place each piece
in a particular colour. How can I
do this?
John O'Rorke,
West Ruiship.

IF you usE the line:
F = = 130%M =67)

134%{M = 46)
and you are working in Mode 7, you
can follow it, if M is the code of the
piece, with the line

PRINT CHR${F);CHR$(M]);

to obtain purple Hs, green Cs and
hght-blue full stops. Change the
numbers before the brackets in the
first line given to produce different
colours for the pieces.

IS VIC THERE?

BI read about the Super Vic in
Your Computer. I was about to
buy a Vic-20, but now I am
worried that the Super Vic will
replace the Vic-20 in the same
way as the ZX-81 did the ZX.-80.
Could you tell me more about
the Super Vic and if the Vie-20 is
expandable for a similar price?
M P Eaglen,

Woroxell, Isle of Wight.

1335M = 72)

THE SUPER VIC provides 40
characters per line, and more on-
board memory than the Vie-20,
Although this 15 much better than
the Vic-20, the standard Vic is avail-
able now, and it 15 possible to obtain
high-resolution graphics through a
software routine. You may be wait-
ing a long time for the Super Vic to
be available in the U.K. Therefore,
there seems little point in delaving
your purchase. More information
abour the whole Commodore com-
puter rangé; including the new
Ultimax, can be obtained at the
Commodore show in June.

HEAVY KEYBOARDS
BI am looking for a heavy-duty
kevboard that will house my
£ZX-81. The two that have
attracted my acention are the
Fuller FD system and the Protos
keyboard, both recently advert-
ised in Your Computer. I was
wondering which one of these is
the better, or if there is a better
one on the market. My price
range is £70.
Stmon Tyler,
Warringron, Cheshire.

You HAVE NOT specified what you
mean by heavy-duty so it would be
difficult 1o recommend a particular
keyboard. For a detailed account of
ZX-81 keyboards read Stephen
Adams’ article in this issue.
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MICROCOMPUTER COMPONENTS

LOWEST PRICES - FASTEST DELIVERY

ZX81

u s e rs 2114 Low Power 200ns 0.84 4116 200ns 0.70
| need more memory! 2708 450ns 293 4116 150ns 0.84
oo g AT B
16 350ns ; ns !
10 days, the fu“y assembled, 2716 (3 rail) 450ns 5.05 451 /4816 100ns 395
tested and guaranteed 2732 450ns 3.90 5516 200ns 9.38
"BYG BYTE b 2732 350ns 440 6116 200ns 5.10
2532 450ns 3.90 6116LP 200/150ns 1.61
BBC MICROCOMPUTER UPGRADE KITS
BBC 1 RAM Upgrade Kit 26.00
BBC 2 Printer User I/ Kit 9.50
BEC 4 Analogue I/P Kit 9.50
N BBC 5 Serial If0 and RGB Kit 1145
L L S U e e S BBC 6 Expansion BUS Kit 7.95
F e Fo [ e e Connectors for BBC 4 225
C f J
Make all cheques & PO’s payable to: Th‘z:‘;ﬁwi,tﬂr BE;C ? e il e 2 5 Nodel e t 080
Phoenix Marketing, Oaklands House, i Ar e RO I RIE e e B
Colartron Road, Farnborough, Hants. Special price when bought complete 62.00
Tel (0252) 514990 *
OFFICIAL WBENNE .4 HOUR TELEPHONE SERVICE FOF SRR
FULLY INCLUSIVE PRICE Wit T UTtETEee PR deceis
* Free Reply Paid Envelope with every order #
: * All prices exclude VAT & P & P (0.75) (Free on CWO's cver £10) %
* All graers despatched on day of receipt with full refund on out of stock items if requested »

MIDWICH COMPUTER CO. LTD.

DEPT YC. HEWITT HOUSE, NORTHGATE STREET,
BURY ST. EDMUNDS, SUFFOLK IP33 1HQ
TELEPHONME: (0284) 701321 TELEX: 817670

£34.95

\ SOMETHING REALLY NEW FROM
]

TAURUS COMPUTER DESIGN

FOR ZXB1 USERS

The unigue TAURUS 16K RAM PACK suppliod with powerful EPROM
Machine Code utilities monitar which contains 16 software routines
giving far reaching control over writing and de-bugging of mashine code,

‘This book is excellent.’
- Jim Strasma

‘Unqguestionably the most accurate
and comprehensive reference [ have seen to date.’
- Jim Butterfield

Bestseller — comprehensive Many programs. charts and diagrams.
MONITOR UTILITIES INCLUDE :— teaching and reference book on ilv? ch;g;e;.ﬂi;ipgln;fe;é ing;;-éﬂ:‘a.
#Memery byt display and alter all software aspects of Paperback. |SBN 0 9507650 0 7.
#Register display and alter o i Commodores 2000, 3000, Price in UK and Eurcpe £14.30 sach
:g{lmcl[(ﬁ"pm:mm* : 4000 and BOOO {ingl. post and heavy-duty packing].
OCH Co)
#Generation of a AEM statemont e microcomputers and LEVEL LTD., PO Box 438, Hampstead,

# Tabulated memary display per‘]pherds. London NW3 1BH. Tel: 01-7584 9848,

with addresses
#FV iewable user screen separate from monior display screen ALL THlS FDH e G A e e —— — e u sl i R el A M el M
-'.-rl;s:u W {Sacimall;lnd decimal to Hax convnrter £54 g 5 i“c Cut out or copy coupon, or write to:
= Routine to enable uier to write hiz own utilities in RAM . -
* Facilities to run machine code and sot breakpointy 16K RAM PACK WITHOUT LEVEL LTD., PO Box 438, HHI‘I‘IDStBﬂd. London NW3 1BH.
Orther raasons why you shauld consider our design s front

of all athers I MONITOR £45.95 inc. Send ...... copylies of Programming the PET/CEM at £14.90 (post free)

# Flexible siripline connrctor sliminates movement and AMake cheques payable to;
1 ;

MEMory wineout. T
% Low Powrer CMOS RAM (switchabla 16K FAM or 14K TAURUS | enclose cheque/P.O. for £....._... or official order.
FLAK and 2K EPROM) COMPUTER DESIGN, ESEAFEESS
# Socketed EPROM for perrmanant programs
S ComprRNRa S tiser ol 47 HIGH ST., BALDOCK,
| HERTS. 5G7 &BG BASEETIRE s

Fast Service — same day despatch YCo5a2
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Fingertips is our regular calculator column
covering calculator news, programming hints
and examples of unusual applications. The
column is written and compiled by calculator
enthusiast David Pringle who is glad to hear of
any of your ideas. Your Computer pays £6 for
each of your contributions published.

WITH an enhanced 12K ROM
Basic, six new programmable
function keys and an advanced four-
colour graphic printer the Sharp
PC-1500 is a new, super-improved
version of the PC-1211. This newly-
released machine, which we hope 1o
review fully next month, set me
thinking about whar we really
wanted from the next generation of
pocker calculators. Is it really to be a
guest for a mini-microcompurer, or
will improved Basic with herter
array and string handling sufface?
Indeed, do we want Basic ar all®
What about memory capacity, peri-
pherals and keyboard layow? If you
have any opinions on these marters
write in to Your Compurer, Finger-
Lps.

Dale Cass of Stafford has an inter-
esting program for writing banner
messages with the Casio FP-10
printer. To operate, the user simply
enters the codes of the letters of the
heading into memories MO0 10 MO3.
Five letters may be stored in each
memory, and each is represented by
a two-digit number corresponding to
its position in the alphaber. For
example, the message Your Comprrer
would be entered as

25 15 21 18 27 inMOO
03 15 13 16 21 inMOI
20 05 18 in MO2

Note the decimal point afier the first
two-digit code.

This is the only method for enter-
ing lemrers as the calculator has no
string-handling facilitics. When the
numbers have been entered — and
terminated by a zero in MO3 in this
case — pl is pressed and the message
will be printed.

Indirect indirect addressing. This
simply means that each code number
sends the program polnter o a
specified memory, in which is stored
another 10-digit number. The
program reads this number and

splits it uwp into five (wo-digir

FINGERTIPS.

columns of seven rows — a five-by-
seven matrix for each letrer.

As an example, ler us rake the
letter H. The code number under
this scheme is simply 08 — the
cighth letter of the alphabet. The
program now looks for the indirect
address, code number +43, which is
memory 51 in  this case. The
memory list shows thar M51
contains the number 40.10101040.

The first two digits are split off by
the use of the INT function in the
programn, leading to the indirect
address of M40. This memory
contains seven onmes and is thus
printed as a full wertical line.

M70 for a large space. It should be
noted thar if we worked with a
smaller matrix, say, five by six, there
would be no need for codes greater
than 63 (29 — 1) and we could simply
use one series of indirecr addressing
instead of two.

If you own a Micro and spend
much of your time using machine
code you will find the following
program from Brendan Kelly of
Notringham most useful. It is
a simple program for the Casio
FX-3500PF to convert to or {Tom anv
numerical base, he writes. I found it
particularly useful while developing
machine-code routines for a TRS-80

-

numbers. Each of these is inter-
preted as the indirect address for vet
another memory which will contain
seven digits: either a O ora 1.
Finally, these seven digits are
printed as a column with a zero rep-
resenting a blank and a one repre-
senring a block. Hence each code

%

Similarly, the next two digits are
split off
INTI00 »x FRACIMS1))

and lead to the memory location
containing 0.001000. It is now trans-
parent that we will be forming a
letter of the form shown in figure 1,

The character codes are stored in

Sharp’s PC- 71500 hand-held computer with four-colour printer — s this the right kind of progress?

The program works by using | number is interprered as five | the 27 memories from Mda for A to
Program fist. Memory hist.
HES-T8,F-oF 1Bdsteps 3 7 HAR-TH.F-AF {Rdstees

LBLS

HinlF
LBLT
“s B
I WRF =B GOT8
RiniF

Lol

43 H+iF

tHG HRIF BiniF
Mo

iHE HEZF HindF
813

AR3r x=8 BOTOT
IHT 7=8 GOTD4

= | i

£0705

LRi4

HR2F
HinZF

HR3F FRAC x I8

7
SR¥E invERE
FRAC 2 188 =

BATOZ

Al

Ll

i8
1= GOTOR

L

]
12
f—

e ey e
[ S i S, =)

s
!
KD
et e
"

1
'CL"' 0 2 e e
£ L O )

e nlom o

hid=
Hig=
Fi26=
2=
Ri= !

s -
-

L)
- == -
e

"=

L

3
- Seeh
a4 Bir=
el

-

1. 088081

il
-

{listing continued on next page)

to which I had limited access and no
assembler.

The best way to initialisc the
program is to key in the following:

MODE O Kin 5

INV KAC 0:499999339
1 Kin &

Kin 3 INV PCL

2 MODE 7 0
Kin 4 P1

10

Then key in the program irself:

Kin 1 X

- Kout 3
Kout 4 -

Kin =1 Kin +2
Kout & Kout 5
Kin -1 Kin X 3
Kout 1 Kout 1
INV BRND INW 20
Kin 1 1

x Kin 3
Kout 4 Kout 2
= Kin -2

Leave LRI mode:
MODE®
As initialised, pressing P1 will
(continued on naxt page)

1
Figure 1.
10001
10001
10001
11111 or, more cleatly
10001
10001
10001
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Sample primtout

feontinued from previous page)

cause the displayed number ro be
converted to binary. For example,
enter 25, press P1 and after a short
pause 11001 will be displayed. The
program can then be rensed by again
pressing P1: reinitialisation is only
necessary if the calculator is
switched off when Mode 7 0 will
have to be re-entered or if the con-
tents of K1 to K6 are inadvertently
changed when the values will have to
be re-entered.

Obviously, conversion to bases
greater than 10, e.g., hexadecimal,
cannot be carried out so simply as
each digit of the required base, i.e.,
nybble, will have to be represented
by more than one digit of the
display.

For example, as the FX-3500P has
a purely numerical display, each
nybble of hexadecimal will have to
be displayed by two digits. Thus
3CFOH would be displayed as
3121500 which could mentally and
at a glance be recognised as 3 12 15 00
and if necessary 0 to 15 could be

actual size — from Casio program.

conversion to useful bases can be
summarised:

Binary Hexadecimal Base 256
Ka 2 16 756
K5 10 100 1000

Conversion to base 256 is useful
for splitting addresses into their
least- and most-significant bytes. For
example, 32767 will be converted to
127255,

The main point not so far covered
15 conversion from rarher than to a
specified base. This could hardly be
simplier and is accommodated by
exchanging the contents of K4 and
K5. This should cause no added dif
ficulty as long as the strict format of
entry is adhered to. That is, 3CFO
hexadecimal must be entered as
3121500 not 312150, and 64 0 base
256 rust be entered as 64000.

Onge this program is understooed it
can be simply adapted for almost any
programmable caleulator which uses
an algebraic hierarchy, has ar least
six memories and a condirional
jump. The instructions which may
require explanation are:

replaced by 0 1o F. Kin 4 store in memary 4.

To accommodare this method of | Kout4 recall in memory 4.
display not only must the base 1o | Kin + 2 sumtoin memory 2.
which we are converting be storedin | NV X>0  retum it x, the display, is
K4, hit. 100 mist be stored it K5 greater than 0 to the first
where n is the number of display pragram. ;

b | T P1 causes execution from the
dlgltls required per digic of the first program step.
specified base, INV RND  rounds the internally

The contents of K4 and K5 for

stored number to that

displayed — fixed'1o 0
decimal places.

A simple, bur pleasing, timing pro-
gram for the Sinclair Enterprise Pro-
grammable comes from John Lewis
of Llanelli. This is a much shorter
program than is supplied in the
Sinclair applications books, he
writes. When run, it will time
accurarely over long or short period
timings, giving a readout in seconds.

Before each run, vou should first
key in 0 Sto 0. This sets the timer to
zero, as subsequent readings will be
stored in Mem 0. Again, after each
run, RCL 0 should be keyed in to
provide a reading in seconds.
Pre-execution: 0 STO 0

KEY STEP
= [EE 01
2 02
6 03
M+ 4
i} 05
GOTO 06
4] o7
1 08

Post-execution: RCL 0

Finally, Douglas McGibbon of
Edinburgh writes in with two short
pomnts on the HP-41C. He wrires:
the first item is a small program
designed to eliminate the laborious
task of manually deleting various
memory registers when you cannot
use the CLRG function because you
want to keep some of the registers
intact.

(Nsting continued from previous page)

fi8=  1.989R11 Ref= 11104 £,29131375 2 O342835
i BER E' fidl= B L 44, | eIE;Eﬁ PE2AT
i, 888 Hal= i, 4,79407304 27, 33333%4
i Hal= g, 15, 78792705 3. R54BESHS
Add= 39, 11111135 if, 18147139 27.28280877
3332 48,2920 h3= 1513281518

L ROo= 4B, E517864

4%' :;:":_t_;_—.‘:’ | H wﬁ.E“lﬁiE

8. Jadasdds A58= 26.292%797

48, 11111183 #55= 4B, 11111188

i, Hif= 8,
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The program itself only occupies
24 bytes of memory space and uses
the X and Y stacks to hold the limits
of the memory clear. Once the pro-
gram has been loaded and assigned
to a key, all that need be done is o
enter the upper limit of the memory
wipe into the Y stack and the lower
bound into the X stack and then
execute the program. For example,

8 ENTER 3 R/S
will delete registers 3 1o 8 inclusive.
01 LBL aMOPa

02 LBL 00

03 STO IND X
04 5T IND X
05 X=Y?

06 STOP

07 1

08 +

08GTO 00

10 END

Secondly, in the manual it is stated
that memory modules should always
be inserted in the correct order, so I
moved my sole memory module
from port 1 to port 2. After a little
experimentation I discovered thar I
had a block of memory thar could be
used as memory registers only and
noL 45 Program registers.

As o be expected these registers
were numbered in the conventional
pattern as if there was a module in
port ! also. Thar is, from a cold start
with a module in port two, the new
block of registers is numbered 81 to
144. The most interesting finding
was that although the statistical
registers can be assigned to this
block, the shifted set of registers is
not affected by the CLRG function.
This provides another use for my
Program.

This immunity is apparently
because of the fact that when the
CLRG funciion is executed, the cal-
cularor only checks the first port for
extra modules. On finding none, it
assumes no  extra modules are
plugged in and stops where it is. It is
also possible to store something in a
register, move the module to a dif-
ferent port and recall 1t by using the
new regisier number.




SPOCK: “Computer! Calculate the value of Py 1o ten thousand decimal places™
COMPUTER "Warking .. "

CAN YOUR COMPUTER SPEAK?

The WIDEBAND SPEAKFEASY speech synthesiser adds voice
response to any computer with a parallel port including PET,
APPLE, expanded ATOM, HORIZON etc.

for Only £69 - var

# UNLIMITED VOCABULARY

# EASY TO FROGRAM

# LOW MEMORY OVEREEAD
DICTIONARY, SAMPLE

SOFTWARE AND TUTORLAL
ON SPEECH PRODUCTION.

Also includes hegh flux speaker and power Fapply, all housed in high qualsty woed
cabinet with volume conral and rear pitch conel

Programmed with simple phonet:c codes Apart frem the obvious applications of
Voice response in manufacrinng, testing, blind termirals ete., this product also
teaches a great deal about Inguistics and speech producton

Soinware is available in BASIC and 2-80 and 6502 assembly for direct inpant in
PHONETIC SPELLING closely related to the ARPABET internarional phonetic alphats:.

For youwr nearest dealer contact:

MﬂEﬂ"ﬁU PRODUCTS, CAMBRIDGE RD.,

ORWELL, ROYSTON, HERTS. TEL: 0223 208017
A subsidiary of Sands-Whitaley Ressarch and Developmeant

SOFTWARE

for Zt5-81(1H & 161) or BBC Micro

New maths programs — improve your maths and
programming skills by playing Simon maths Games.
Choose your own level of difficulty — suit ages 10-16.
10 programs on each tape — most incorporate Moving
Graphics and are fun to run,

Let your computer help you to pass your exams

Maths1 Number, Area, Fractions, Decimals, Maoney, Length,
Number, Estimation, Test 1, Came 1.

Maths 2 Volume, Ratio, Percentages, Perimeter, Bases, Time,
Number. Estimation; Test 2, Game 2

Maths 3 Directed Number, Co-ardinates, Angles, Scale, Probability,
Density, Temperature, Estimation, Test 3, Game 3

Maths4 Square Roots, Indices, Circles, Inequalities, Statistics,
Number, Fractions, Angles. Test 4, Game 4

Maths5 Equations, Directed Nurmber, Statistics, PN
Probability, Circles, Equations, Pythagoras, 1o, 2
Simuitaneous Equations, Test5, Game 5 \?:”

Quality tapes copied at normal speed for
better reproduction

Cassettes £4 each (inc. vAT).

Printed Programs E1 (inc VAT)

Please add €1 p&p

FREE! blank tape with each set ordered

Send chegue/PO {a: Simon Software,
Freepost, Mew End, Redditch
(State ZX-81(1K).{16K) or BBC)

Simon Softwore (_?’/\,.

ZX81 HARDWARE

40 KEY KEYBOARD. it £20.85. Built £25 75 (RETT)
& Propar typewriter style keys,
& Al legends and graphics in two colours.
® MNosoldering required to £XE1. Plugs in.
{RAM/Printer nor affected)
& Complete with afl parts, connectoss, feet and comprehensive instructions.

24 LINE IN/OUT PORT. ki £16.95. Built £18.95 (RES8)

& Each Bne either in or out.

& Controlled by BASIC,

e Allows printer/RAM to be used without 3 motherboard.
[Motharboard wersion kit £13.50. Builr £14.50)

3 CHANNEL SOUND/TIMER BOARD. kit £16.95. Built £18.95 (RE161)

3 independent chanmels.
Controlied by BASIC.

Completa instructions with examples provided.
Can be used as a sophisticated timer/counter.

L]
®
& Full range of notes.
‘.
L]

MOTHERBOARD. Kir £15.75. Built £18.50 (RES2)

® Two connectors on board
® Six connector board. TBA.

CONMECTORS & PLUGS
e 23 'Way female connector far ZX80/81. {RESD) £2.95,
& 23 Way male connactor. (REBT] £1.30
& 23 Way male connector to fit two femake connecions together. (RES0) £1.60.
= 30 Way ribbon cable. £1.40 metre
» RAM pack connector. Allaws RAM pack 1o be ramote from ZXB0/87
REV70. £6:95 built.
® In/out connector and sound board connector. {RETBB) £2.85,

BOOKS AND TAPES

Getting acquainted with ZXB1. £4.85.
Mastering machine code, £5.95
Programeing for real appliications, £6.95.
Tape for real applications book. £11 54

Send SAE 5" = 7" for free illustrated catalogue.

Al products available ex stock (allow 7 days extra for bullt products.

PAYMENTS: Cash with order or ACCESS/BARCLAYCARD. Official srder welcome,
Dealers write for rates

All prices Include pBp and VAT, Overseas add £1.80.

REDDITCH ELECTRONICS, DEPT. YC
21 Ferney Hill Ave., Redditch, Worcs. B87 4RU
Tel (0527) 61240.

Wouldn't it be great if your keyboard provided some sort of
feedback to Iet you know whether or not you had pressed the
right spot hard enough?

Ordinary keyboards provide this feedback by means of
mechanical movement, but of course this is lacking in your
touch keyboard, herice you need constantly to refer to the
screen to check that each item typed is present and correct.
The Z%81 Bleep provides a short audible sound as feedback,
thus typing programs takes less time and involves fewer arrors.

We have kept the installation as simple as possible. Mo
soldering /s necessary; this means that 12 infrequently used
characters (out of a total of 210) do not bleep. In practice this
tends not to be a problem unless of course you plan to make
frequent use of such characters as inverse £l

You can easily fit the bleep inside your ZX81 in & matter of
minutes using only a screwdriver. Everything else is provided
including full installation instructions.

Ready assembled and fully tested only £9.95.
Kit form only £7.95. Prices include post and packing.

FULCRUM PRODUCTS

HILLSIDE, STEEP LANE, FINDON, WORTHING,
WEST SUSSEX BN14 OUF
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MICRGKWARE

RETAIL SHOP IN

LEICESTER
for ZX81
ACCESSORIES, SOFTWARE

Keyboards, Ram Packs, {/0 Ports, Monitors, Graphic
Rom; Home/Business, Educational Serious, Games
FPraograms; Books, etc.

Y SPECIAL AT ZX MICROFAIR %

S/HAND SINCLAIR MACHINES e.g. ZX81's £47.50
also
NEW SPACE-TYPE GAME BY COLLINS
COMPUTING
ORIGINAL GAMES, ENHANCED MOON LANDER
ETC BY COWIE COMPUTING
DORIC COMPUTER SERVICES "ORACLES CAVE"
SCISOFT ORIGINAL EDUCATIONAL PROGS &
“TEACHERS MARK BOOK"

. LEUELITECHNICALTPRDGS BY COMPUTER
TRAINING CONSULTANTS
BYG-BYTE 16K RAM PACK, ETC.

HCRGWARE

131 MELTON ROAD, LEICESTER
TEL: LEICS 681812
fOPEN 8.30-5.30 — CLOSED THURS, SUNDAY

MICRLNARE

E BRINGS
S ATALOGUE

MCRGKARE

IHEMOYIIA

mMEMORIES
with a DIFFERENCE

ANNOUNCING THE END OF THE FLOFPY RAM PACK! — Mow, for the fis s,
all you need to fivup to o full 56K of low power mamory INSIDE your ZXBT (a8 i
nicaml with manr fapensivi parsonal compitersh, & a serewdriver. Experence has
DA TRAE-The T COCTEROOEEE chutes of ZXETY memory add-on Failene are

1. Lack of rigadiry in 1he conmeczion 1o the fxplngion pom,

2. Inpdequate regelated power supply.
Bath thede problems hive been oweicarme with aur kvaw-power, miemalhy Fiis
INCREMENTAL art MAXIMEN momarnes

INCREMENTAL 1.2
The wuly expandable memory system that'3tarts vou off st & pnce vau can afioed but
places na restcbons on youd future BxpEnsion
- ASY TO FIT — The uniquely designed board phigs strasght in 1o the existing
Feciopiocetar [CPU) socket on ZXET board {See page 1862 of ZX31 manual) 5o,
ded, you gimply open up the ZXEN case, unplug the
ry oard, then plug the memary board into the
anal bels Nt thraugh exsung holes e ZX8T Board
to give high rigadiny refatiliny. Sarple 10 follow instructions makes chitds play of
firtirg IMd remavingl
®TALL PANDABLE

1p 1o 16K byres mincrements of 2K senpy
ut does not s1op there! Plug and sockes s |
g on with extemal mermaey add-ong .0, with

I'IZI( nm.r pack 1o gv- 10 12K and wah 32K and 46X packs to ge up ciﬂx
ard 55K imax possh raspectively, Full mstructions provided,

SULTRA LOW POWER A Full 18K mkos Typicaly les power than existng 1K
Sinclair FAM [abous 40mal

SECONOMICAL — Incrermental 1.2 with one 2K chip giving 3K of RAM costs cnly
CIEAT plis VAT and you won't Bovi 15 thiow 1T By, when vou wlnt mace

ns

®MONEY BACK GUARANTEE — Retumn within 14 days of receip? secures full
retund of pnce of goods.

MAXIMEM 1.1 — NEW LOW PRICE
The ZXB1 microprecessar can- address 8 maximum of 82K of memory dicectly. Moce
than thig would sequiing reguent Bddtionsl A1TRTRALE 0 PIOGTETIE 10 Swilch Dabwedn
different mamony banks, 85 of this GdK is sireachy token up by the Sincisir ROM
leantdining the Operatng sysiem program and Basic intennseter] thus leauving 2
maximum RAM capacity of SEX | = BAK-EK), The MAXIMEM 1.1 atams this upper
limig i o bound by uthsing the latest in high donsity, ultra.low-pawer-memary.
Board design is similar and fitfing identical 1o the Incremental memony descnbod
ange.
Orders and enguiies to; East London Robetics, Finlandia Houss. 14 Danwall
Close, East Ham, London ES4BT. O call us on 01-471 3308,
ORDER FORM

Quantity  lem Price per itém Towt
Ircramianial 1.2 pockated for max of BX E10.50
Incremanal 13 sockored for max of 168 E17.50
2K CMOS HM 6116 P-3 memony chips  £4,83
Mg 1,1 55K mamony E73.50

[&% var |

O AL | e s |
NOTE: Postage 45p for orders undar £15

| Brelode & chequepastal oodor payable 1o East London Raboties far £
Name: — —

Address: =3

£ZX81 USERS!

We are nat th first, but we think we are the best, becauze we have learnt from the
problems of others.

EVEN MORE MEMORY

16K RAM PACK FOR SINCLAIR ZX81

® LIES FLAT — no losing your program at the crucial momant.

® FULL ADDRESS DECODING — maps into any 16K block,

@ Uses LOW POWER DYNAMIC RAM with an board refresh circuitry.

® Flugs into ZX81 or mounts onto cur EXPANSION MOTHERBOQARD to give up to
64K of RAM.

® £23.50 + VAT (Total £33.83)

EXPANSION MOTHERBOARD

® FIVE buffered slots plus SINCLAIR edge connector.

® LEDs to moniter Software and Hardware oparation.

® ADDITIONAL ADDRESS DECODER ro correct Sinclair ‘Reflection’ problem — full
B4k available for RAM/ROM addressing.

@ RESET BUTTON to clear mamory balow RAMTOP without power-down,

® REGULATOR (1 amp 5 volt) for optional extra power supply.

® Can be chained.

® BANK SWITCHING — allows use of SINCLAIR ROM
Monitor/Interpréter area modify them 1o suit your needs.

@ Wide range of PLUG IN CARDS under development (includes EPROM BOARD) —
SERIAL PARALLEL INTERFACE 18K RAMPACKS available now.

@ Optional METAL CASE.

# EVEN MORE EXTRAS — we haven't the space 1o describe
write for full specification

® £34.95 incl. VAT

CASSETTE INTERFACE

& HAVING TROUBLE LOADING?

® Interfaco your ZXB1 through this interface and overcome thesa problems,

®£8 + VAT (toml £9.20)

M|3NLE)(PANSI0N MOTHERBOARD

# 3 shots

® USE TWO RAM PACKS and INTERFACE CARD

® COST about £10

SERIAL PARALLEL INTERFACE CARD

® CENTRONICS — compatible Parallel Interface

® RS232 Serial Imedace

NOW YOU CAN USE ANY REGULAR PRINTER with your ZXB1, connect up to 8

modem, speak up 10 other COMPUIErs alc.

AN prices includs PEF

Write for details or see us at ALCC Londen Computer Fair
Earls Court
ZXET Microfair

CAPITAL COMPUTERS
Head Office: 100 Church Street, LUTON
Technical/Sales: 1 BRANCH RD, PARK ST, ST ALBANS, HERTS
(0727 72317
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ZX81
ECONOMIC KEYBOARD
£11.95

Would you like an easy keyboard to use? Would you
rather not pay £30 or so to get one? What you need is
A SINCLAIR USER'S ANSWER
TO A SINCLAIR USER’'S PROBLEM
simple, straightforward, utterly reliable.

It is NOT a full-sized typewriter keyboard with full-travel
keys to be wired up in some way to your computer. You
don’t need that.

IT IS:

SIMPLICITY ITSELF TO ATTACH fitting directly over
Sinclair's flat keyboard

NEAT AND UNOBTRUSIVE, in no way interfering
with any other expansion

SURE IN KEYSTROKE

FAST AND EASY TO OPERATE

ATTRACTIVE TO LOOK AT

IT HAS:
A SLIM BLACK BOARD with
ENLARGED AND RAISED KEYS which are
COLOUR-CODED AND EASY TO READ, and offers
SWIFT LOCATION OF FUNCTIONS etc.

MAKE YOUR ZX81 A REAL PLEASURE TO USE
Send cheque/P.0. for £11.55 to:

DAVID HEARTFORD
91, High Street, Evesham, Worcs. WR11 4DT




Software File gives you the opportunity to have your programs, ideas
or discoveries published. We will accept contributions for any
personal computer and will group programs for like machines
together in the file. Please double-check your listings before sending
them, and specify the memory they require. Mark your letter clearly
for Your Computer. We will pay £6 for each contribution published.

Code transfer

Niek Goodwin,
Eyemouth,
Berwickshire.

IF YOU ARE experimenting with machine-code
programming on the ZX-81 the moment will
arrive when you want to incorporate a
machine-code routine, which you have in one
program, into another program. This can
present a problem, since machine codes are
often long and laborious to enter. The follow-
ing process, however, enables machine code to
be transferred from one program to another
with a minimum of effort, and error-free.

First, RAMrtop must be set at some conven-
ient level. I generally set it at 32000 for this
kind of work, which gives 768 bytes to play
with, while leaving well over 15K for Basic
listing, display file and variables.

The following rourine enables RAMrtop to
be set easily ar any desired level;

10 INPUT X

20 LET Y =INT (X/256)
30 LET X=X-256"Y
40 POKE 16388,X

50 POKE 16389,Y

60 NEW

Run the program, enter the number to set
RAMrop, press Newline. The program
promptly disappears — line 60, If you want to
check that you have set RAMrop correctly, the

Peek at Pokes

S J Ridgway,
Wheathampstead.

BT e
Hertfordshire. I_L@??@@ ol

[ own A Vie-20 but I have used a Per before, so
I have many programs for the Pet. The main
problem with converting Pet programs 1o Vic
are the Poke numbers. So I have made a list
that I think will be very useful to many Vic
owners which shows the Pet’s Poke numbers
against the Vic’s Poke numbers. The chart
also shows the Vic Poke numbers when your
machine has more than 8K of memory.

Test of character

Petar Vasey, —
£ast Boldon, ¥y
Tyne and Wear. [ s e il ]

A BRIEF EXPLORATION of the BBC Micro’s
chdracter set reveals no built-in graphic
characters other than some inverse spaces and
a weird set of characters which appear to be
concerned with controlling the teletext print-
out. For example Chr$(141) in conjunction
with a two-cycle For-Next loop prints double-
height letters. For example:

10 MODE 7

following command will print the number you
entered:
PRINT PEEK 16388 + 256*PEEK 16389

Now load the program containing the
machine-code routine which you want rto
isolate and transfer. I assume here that the
machine-code routine is stored in a Rem
statement in line 1, bur the program can easily
be adapted by adjusting the initial value of ] in
line 9030. This should be the address prior to
the address at which the machine-code routine
COITIMENCEs.

Add the following lines to your listing. I
have chosen to number them from 9000 but
that is not important — simply slot them in
where you can.

9000 FAST

89010 LET RAMTOP = PEEK 16388 + 2h6*PEEK
16389

9020 LET X$=""""

9030 LET J=16513

9040 LET J=J+1

9050 IF PEEK J =118 THEN GOTO 9080

9060 LET X$=X$+S TRS PEEK J + “linverse
spacel”

S070 GOTO 9040

9080 FOR J=1 TO LEN X3

8090 POKE RAMTOP +.J, CODE X3(J)

9100 NEXT J

9110 STAOP

RUN 35000

When that has finished a few seconds later,
load the program to which you wish to
transfer the machine-code routine. Again, I
assume that you want to Poke the routine into
a Rem statement in line 1, bur this can be

SOFTWARE FILE

changed by altering the initialising value of J
at line 9010 w the address prior to that at
which you want the machine-code routine to
start.

First, you must reserve some space in the
normal way:

1 REM OOOOOOO00 | | .

Note thar, using this routine, it is not critical
that you enter the correct number of Xs at the
first attempt. If you are short; the program
will stop and tell you, so you can add some
more. If you enter too many, it is a simple
matter to edit them out afterwards.
4000 FAST
9010 LET J=16513
89020 LET R=PEEK 16388+ 256"PEEK 16389
9030 LET X$=""
9040 LET R=R+1

9050 IF PEEK R=128 THEN GOTO 9030
9060 |IF PEEK =0 THEN STOF

9070 LET X$=X$+ CHRs PEEK R

9080 GOTO 8040

9090 LET J=J+1

9085 LET X=VAL Xs

9100 IF PEEK J=118 THEN GOTO 9130
9110 POKE J, X

9120 GOTO 2030

9130 PRINT “INSUFFICIENT SPACE —

EXTEND LINE 1 THEN GOTO 8100
9140 STOP
Run 9000, or Goto 9000 if you have data to
preserve. When it is done, List; there is your
machine-code routine safely lodged in line 1. If
you want to tidy the program, edit any surplus
Xs from the line.

You may be tempted to simplify this pro-
gram, by simply copying the Rem statement
data as it stands into a literal string and Poking
thar over RAMrtop. However, be warned; that
does not always work. Characters that are
printed as a ? in the Rem statement are
reduced to code 15. Thus, although the line
may look identical to the original, it will nort,
in fact, work as a machine code.

PET MAFPING YIC MAPPING YIC COLOUR YIC 8K+ HAP VIC 8K+ coL
327608 - 32007 7688 -~ 77l Jp4@@ - 30421 4996 ~ 4117 37888 - 37389
32908 - 32847 7782 - 7723 38422 - 308443 4113 - 4139 argie - 3793t
32848 - 32887 724 - 7745 38444 - 30465 4148 - 4161 37232 - 37933
32889 - 32927 7746 = 7767 38456 - 33487 4162 - 4183 37554 ~ 37975
32528 - 32967 7768 - 7785 38488 - 38309 4184 ~ 4285 37976 - 37957
32568 - 33887 7798 - 7ail Jgsle - 38531 4206 - 4227 37358 - 380159
33803 - 33047 78l2 - 7833 38532 ~ 38553 4228 — 4249 38020 - 38841
33848 - 33887 7834 - 7855 38554 - 38375 4250 -~ 4271 38B42 - 38863
J3@es - 33127 7836 - 7877 38576 - 38597 4272 = 4293 38064 - 35885
33128 - 33167 7878 - 7893 38598 - 38613 4294 - 4315 38086 - 3891897
33168 - 332087 7908 - 7921 38628 ~ 38641 4316 - 4337 38188 - 38129
332e8 - 33247 7922 - 7943 38642 - 38663 4338 - 4339 381238 - 3eist
33248 - 33287 7944 - 7265 38664 - 30683 4368 - 4381 38152 - 38173
33288 - 33327 7966 ~ 7987 38686 - 38707 4382 - 4403 38174 - 38195
33328 - 33367 7538 - 2093 3eves - 38729 4404 — 4425 38196 - 38217
33368 - 33487 2ei@ - 8031 38738 - 238751 4425 - 4447 38218 - 38239
33408 - 33447 8832 - BesS3 38752 - 38773 4448 ~ 4465 38249 - 38261
33448 - 33487 8854 - 8@75 38774 - 38755 44708 - 4401 38262 - 38293
33488 - 33527 8avs - 8297 38796 - 380817 4432 ~ 4513 36284 - 38385
33528 - 33%67 8898 - 8113 39818 - 38839 4514 = 4535 38306 - 38327
33568 - 33807 8120 - 8141 38848 - 38861 4336 — 4757 38328 - 38342
33608 - 33647 8142 - 8163 3\BE2 - 388E3 4358 - 4579 38350 - 389371
33648 - 33687 Bi64 - 8185 38884 - 38385 4588 - 4681 38372 - 38393
33688 ~ 33727
33728 - 33767

20 FOR A% =2TO 3 |

30 PRINT TAB(5,A%) CHR$(141) “Hello”

40 NEXT

This is very useful for headings and ritles.
Fortunately the provisional guide has a well-
documented section on the use of certain
aspects of the VDU command, including the
generation of special characters. The
command is VDUZ23,XXX,a.b,c.d,e.fgh
where XXX is the Chr$ reference, normally

restricted between 224 and 255, and the rest of
the line is eight eight-bit bytes — the numbers
from 0 to 255.

This very useful command can be pro-
grammed to generate any required character,
but unless one is very familiar with binary
numbers or has a full table of numbers from 0
to 255, the programming of each character
using graph paper can be very tedious. So [

feontinued on page 639/
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PREEERAMAOTUBAPROCGRAMBOTGBH

EPROERAMAATUABPRORAMABTBRPROERAM

ANTTERHTDRMALLI“NDHMIE%

OWNERS!
&=
QUALITY PROGRAMS FROM BRITAINS LEADING ATOM SOFTWARE HOUSE

RBCDEFGH

X
I

Irnpravechmphics, plays black or
white, mid game level changes.
look ahead up to B moves,
offensive. normal & defensive
play, 10 sub levels, castling, ‘En
passani’ by player. Rejects illegal
moves. Take back moves &
action replay with toke over. Sat
up problem gamas, £7.9

battery, Destroy enemy fighters, Supar High speed “Dafender” Full faature, two player, arcade
bembers and doodle-bugs. pane. 5 types of intelligent aliens, shasoting gama, Eami plants,
Inganious graphics l:Iel:}lc:tFnI_aﬂes»FF BDD?:";‘Q laser cannon, srnbart wagons, animated cowDoys.
approaching. veering and flying off. OmDs, hi-Store, rankings, bonus hi

Sporosching, Texring wnd 1 DRI B g HngE, b Superb graphics and scund. £6.95
lapdscape 1hrol._:rgh 360 degs. GOOD sound effects.

SOUND, GREAT E

NTERTAINMENT
£7.95

AIR ATTACK B ;
Command an East Coast anti-anicrafi SPACE FIGHTER (6K + 3Kgr) COWBOY SHOOT-0UT (12K)

(PACKED 4K EPROM) £24.50
ity o) UL * 1200 BAUD CASSETTE OPERATING SYSTEM
L* rests, Oars cavems castle urngeocns.

Baware the maze of twisting tunnels and the desert * VISIBLE LOAD & SAVE ;
wastelands. Dutwit the predators. Rescue the PRINCESS and ® TRACE (X) READ ON ERROR HEX
carry off the treasures. & LTRACE DATA RENUMBER X. ¥ ° IHEX
Graat skill & imagination are required : ® STEP RESTORE  AUTO X, Y OFF

Lay thi Hent & 3 s
A A e T I, VoL L, | : FIND - ELSE CURSOR X, ¥ VECTOR

still never exhaust all the possibilities.
ﬁ VAR WHILE BEEP X, ¥ ZERO

ALL THE EXCITEMENT, INTRIGUE AND FRUSTRATION
OF A MAIN-FRAME ADVENTURE! 12

L@@@

By devising methods of
condensing messages, the LVAR ENDWHILE KEY X POP
DELETE X. ¥ DUMP INKEY $X STOP

author has been able to
include many features which’, [
would otherwise be available
anly on much larger
computers. Start your
adventure now—£7.95

—

=4
oy

Now available from many Atom Dealers.

Sulfering from congestian?
([FROGRAMMER'S TOOLBOX,
WORD PROCESSOR etc) Switch
between up to 4 ROMS locared
at Hex AQQQ. Assambled and
tested unit with compact.
prafessionally prodoced PCB and
geod gualiny components. Fits
easily inte the Utility Socker {IC 24
Only £19.5

- X

ALSO FEATURED IN OUR EXTENSIVE

RANGE ARE—
WARLORDS(12K) Another High-speed arcade game with the
medieval touch. Defend you castie and destroy your opponents. Play
against computer or other player, Exciting graphics £6.95
MUNCHYMAN (8K} Outrun the munchers (or puckmen). Eat your way
to a high peint score and confrontation with the SUPERMIUINCHERS £4.95 * *

3D ASTEROIDS (B + 2K gr) Stear through the rolling  hurtling asteroids,
Excellent real life graphics £5.95 % * WRITI-EN ANY PHOGHAMS! = *
the Imposters £6.95 *_ °. WEPAY 20% ROYALTIES FOR ATOM,

MARTIANS (12K +VIA) Use your force field to stop them landing. Beware
LUNAR LANDER (12K} Superb version of this arcade game, including |
and short range scans limited fuel supply £6.95 s L * % NASCOM & BBC M ICRO PROG RAMS
SPECIAL 2.5
: per cassette
OFFER o
two or more.

CReend
E ccesca
Coeend
B itedae
Ceetad
B “eedas
Coead

*
“h
n
-
n
<
[ |

t[@@[e[e} 3] 3 Imlo] 4 [WTIENE)

o "‘ L Please add 55p order P & F  Send SAE for

ﬁgﬁnnamns ::znq e INVADER FORGE (12K] + VAT at 15% our Full Catalogue
¥ i t credi ific versi : '

GALAXIAN tyne game,  Fantastic e aeron Gl Smach Hecss PROGRAM POWER
Erouna eﬂ'em;_ ?“ew'ﬁow“”“ grast sound, hi-score, 6 skill 5 Wensley Road

S I Ty
DOUBLE SEEED OPTION. The o A8 Leeds LS7 2LX T —
bestgame onthe market  £7.95 Tel. (0532) 683186  EETEEEN

ROERAMBBUVUAAPROCRAMBOTBN
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(continued from page 67)

wrote this program ro assist in designing
graphic characters. I have left in spaces and
not-used multi-statement lines in the interest
of clarity and readability, but approximately

SOFTWARE FILE

50 bytes can be saved by compressing the list-
ing.
Lines 40 and 50 set function keys 0 and 1 to
these numbers to aid speed of entry of the
binary-number strings, and a character can be

entered in abour 30 seconds. Line 220 enters
the character into memory and line 230 dis-
plays it. The correect VDU statement for
generation of the character in question is also
given — lines 250 to 290.

A A .
EE R e 150 IF ASCCA$)=48 THEN PRINT CHR#(248; ELSE FRINT »
16 DIM B(F) 1668 RE=RIGHT$RE. A
20 EZ-EE6614 176 HEXT
3@ MODE 4 128 EB(Er=R
48  #KEYH I} 12e PRINT A
58 FKEYL 1 288 HEXT »
g8 CLS 218 $KEYI RUMIM -

78 PRINT TRE<S)> "SPECIAL CHARACTER SET FROGRAM® 228 YDUZ3,258, B(a), BCl). BC23, B{5), B4 . B(S), B(6), ECPD
28 FPRINT “"Eight = 2 disit Binars nos. are resuired. Use Z3@ PRINT ““"Character iz : ";CHR$(ZSE)
“uniction lkevs 6 aned 1 for ineuts®” 248 EH=R0R8E 1
28 FOR H=0T07 258 PRINT  "Statement is -
188 IHPUT A% ZEE FRINT S "WDLIZE, Huds, o
116 f=G 278 FOR AR=8 T0 7
126 FRINT TABC1S, H+5); 288 PRINT EBCRXI;“.";
138 FOR Az=7 TO 8 STEF-1 290 MEXT
148 A=A+ 2ARXIKCAECCAS I—48) 2688 PRINT“"Press Function Keu 1 +o rerun®

ASS ault Craft move an object in two directions which is Your score for the destruction of an alien is

CJY shown in lines 270 and 280. calculared by how far along the lane the alien

- boung’h o 1 The aim of the game is to score as highly as | was — the nearer to your ship, the lower the

Hi;f}p‘;ﬁzg . ZXSIS T possible by destroying the alien ships which | score which can be obtained — and what

THIS PROGRAM for the 16K ZX-81 could be
easily converted to machine code, but the
Basic version is still very fast, very exciting
and flicker-free.

The program uses the full screen of 24 lines
of 32 columns as instructed in Timothy
Gilbert’s February Software File article, by
Poking location 16418,0. It also uses the idea
expressed by Loll Holt in his November 1981,
Software File article on an efficient way to

travel along any of seven lanes. You have three
ships initially, only one of which is ever used
at the same time, and every time an alien
eludes you, one of your ships is lost.

However, you win a bonus ship when your
score exceeds 1,000 and other bonus ships
when you survive six artack phases. An attack
phase is eight alien ships and ar the end of each
attack phase the lanes are reduced in length
which means you have less time to destroy the
ships.

attack phase you are in.

You move your ship up and down by keys Q
and Z respectively with the firing of a missle
by key 0. You have one missile per alien.

Great care has been taken as to the screen
presentation with your spare ships indicated,
plus your score and atrack phase. My high
score on this game was 6,060. As a piece of
advice, watch out for aliens on the last lane
because, for some unknown reason, they travel

approximately twice as fast as any other.

2¥ ASSAULT <1

L <]
48 POKE 16419.8
S84 FOR A =@ TO 19 STEF 3
68 FOR B = 18 TO B STEP -2
7@ PRINT AT A.B; "™8°; AT A + 2, B; "=l

NEXT B
a0 FRINT AT R.26; = % *; TRE 26; " % "
HEXT A

FOR A =1 TO (T-1) % 2 STEF 2

FPRINT AT A. 28; "C

IF MO 12 THEW
POKE 16418.2
CLS

PRINT, .

CLS
EET T =T7 + 1
FOKE 164128, A

= 536
o= 48 IF (X =C OR ¥

7 5= S5  FRINT AT 51, .
158 LET H = —2 S56  GOTO 268

198 LET H=H + 2 578 LET =8

288 FORR=1TO 2 ‘ggg FRINT AT S1. C;
218 LET B = THT <¢PND % 7> ¥ 3+1 =

228 FOR £ = N TO 24 STEF 2 588 PRINT AT 23,
%39 FRINT & esiﬁfl g E;E.

40 IF X < { GOTO 518 £

256 IF INKEYS = "A" THEM GOTO 458 648 POKE 16418.2
268 PRINT AT &, 22; » 645 CLS i
278 LET & = S + ((INKEYE = "Z"% &3) = CCIMKEYS = "G"y#3) 558 FRINT AT 15, 8.
280 LET £ =5 + ((S= - 2> #3) — {5 = 225 #3> 668 LET P = |

Z58 PRINT AT B, C; ® ": AT 5, 22; W& 678 GOTO 420

JBB HEXT C 688 LET X = &

318 PRINT AT U, 25; " £90  GOTO 260

326 LET U=U+ 2 7 PRINT AT 19, 5:
3@ LET T =T -1 Eég POKE 15415,.2
398 IF T = 8 THEH GOT 7

358 HEXT A S 738 IF IMKEYE = “Nv
38 FOR A = 8 TO 21 748 GOTO 728

378 PRINT AT A. H; » 750 CLS

2BE  MEXT A 768 RN

FRINT AT 23. 12; M/2
GOTO (2@

PRINT BT 19. 6: '[HELL DOME, ATTACK WAYE DEFERTELD|"
ERINT "¥OU GET A BONUS SHIP"

"HIT A KEY TO CONTIHUE"

IF INKEY$ =" " THEH GOTD 440

LET SC = 8C + (H-°2) ¥ 18 + (20 - 3
22; &E

IF 5C > 1889 AND F = @ THEM GOTO &40
GOTO 358

IF INKEYF = "¥~ THEN GOTD 758

» AHD 51 = B THEM GOTO 57a

‘BELL DOHE, YOUR SCORE HAS > jogep

"AHOTHER GO

THEH STOF

Pascal triangle

M R Tolun,
Canterbury, @3,-_, 5F |
Kent. jﬂ

PASCAL TRIANGLE evaluates and prints several
rows of the well-known Pascal triangle. As a
reminder to those who are not familiar with
mathematical expansions, Pascal triangle is
simply formed of the coefficients of the

binomial expansion — that is, (1+x)" where
n=0,1.2.etc.

The triangle has a number of interesting
properties. First, it is symmetrical with respect
1o its bisector. In other words, if you cut along
the central column, triangles on the left- and
right-hand sides contain the same terms.
Secondly, the sum of the squares of the rerms
of any line is always equal to a number present
in the triangle. Thirdly, the sum of the
numbers in the nth Pascal line is equal to 20,

When the program is run it produces a

numerical table, triangular in shape, in which
the sides are formed of unities. Any other
number is generared as the sum of two
numbers in the row above which are
positioned at the left- and rightr-hand sides
with respect to that number and this pro-
cedure is repeared for every pair of numbers
on the same line,

One advantage of the Pascal triangle is that
it can readily be employed in generating a
polynomial of nth order withour actually

{continved on next page)
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fcontinued from previous page)

becoming involved in the difficulty of multi-
plying the appropriate coefficients. It is also
worthwhile pointing our that these coefficients

SOFTWARE FILE

are formed according to the addition method
described and hence rthe complexity of
numerous multiplications is avoided.

Run the program and you can observe these

properties. For a 1K machine the number of
rows should not exceed eight. With the
expanded memory, it is nor advisable to go
beyond 54 rows.

FASCAL TRIAHGLE 118 FRINT "FASCAL TRIANGLE:-"
1268 PRINT
18 LET H=2 128 FOR I=1 T0 H
28 DIM FOH:H2 148 IF I=5 THEH GOTO 17@
S8 FOE I=1 TO H 158 PEINT THE 14-1: i
48 FOR JI=1 TO I 1@ GOTO 128
o8 IF J=1 OR J=1I THEH GOTO 38 178 PRINT AT I+2;14-1;
68 LET PCI,.J3=PiI-1,J-1> ¢ PeI=-1.J% 158 FOR J=1 TO I
ra  GOTO 2@ 1268 BRINT FOI.JFai" *;
28 LET POI.Jx=1 288 HEAT J
6 MEXET T 218 HEXT 1
168 HEXT I 220 STOF
Memory table it
Start address 3584
Gwyneth Pettit, —_ Finish address 3781
Otley, _ B B0 EOO I a1y 20 ERer 53
WestYomshts. : o E08 i e e R o B
THOSE WHO HAVE received their BBC Micro E10 PR i e I e e ey
may find the lack of explicit machine-code E18 20 20 D 2 14 1A 20 ES8
facilities a hindrance in developing machine- EZ0 ot i A T S i = 48
code routines. This program will tabulare an -y =
ares of memory, givirig addresses and contents et EG ‘5,1 24 :‘34 HEed g
in hexadecimal, which is also useful for eaves- EZ0 =0 =2 45 ':5 D _fj }_E F
dropping on the Basic interpreter and the | | E38 = 40 25 3D 26 30 32 30
machine-operating system. If decimal output E4) S8, FO 54 D 9 1 2%
is required, the symbol ~ can be deleted from E4R Fl 20 27 22 48 55 78 272
lines containing the Print starements. 0 - T = R
10 INPUT “Start address “S% EE' ? T g Eq e
20 INPUT “Finish address “F% ES8 73 22 D 0 32 1% 20 E£7
30 @ % = 5020004 E&O 200 5% 25 g8 38 S SE Sd
40 PRINT "'Hex"""Address" E48 N e (S AT T ST S e e )
B L OPReO FRINE o i E70 20/ 27 SE . Do 0L e SRR
70 IF S%MOD8=0 PRINT' ~S%" : E78 F& D 9 R I8 26 E7 2
g ;?INT; 75%; E&O a2 25 83 =8 3 30 20 F1
W =5% +1 - = = -~
100 UNTIL S%>F% E&8 274 FE SE LR AR Ha i) 2
110 PRINT EF0O ZH D 0 350 B 2RiEt SR ey
120 END EFS 2oeeiEt - FE AR W i D
The symbol * may be unfamiliar to Basic users EAQ 0 54 £ SN o R T e
— it forces outpur of a carriage return in BBC EAS 25 sp 34 D 0O 44 C 20
Basic; & prefixes a hexadecimal constant, @7 ERO FD 20 53 25 =E 45 25 D
conirols outpur format and — forces hexa- f; S < &
decimal format in printing. The ? in line 80is | | EES AR R R O L
the BEC equivalent of Peek. For the purist, no ECO & 20 EO D FF 20
check is made on F% being larger than 5%,"“ This is a tabulation of the program given above.
Apet, bt bure workng yycrsion, whIchilIBenp bhie 16 1= possible to work out the way the
includes hexadecimal inpur, hexadecimal !
options and full error checking, is rather long. B.BE.C. BASIC interpreter works.

Organic tunes

G N Owen,
Leamingtoh Spa, | z)’?aaj
Warwickshire. | ]

THi1S PROGRAM for the ZX-81 enables the

computer to function as an electronic organ.
The sound produced can be heard using your
cassette recorder’s monitor facility or by
turning the TV’s volume up and tuning it
slightly off the normal setting.

When Run pressing 1 sounds the highest
note and Y the lowest, although this can be

easily extended by adding lines 1700 onwards
and the appropriate lines 9041 o 9088. This
program occupies less than 2K.
Try this example tune
5-5-7-6-5--6---7---8-8-9-8-7-9--
where the gap between each note represents
the duration of the note.

1EE EL0W 291 GOTO 2@@
1188 FAST SEE SLOM

196 IF INKEY$<:"1" THEM GOTO 98088 ={g  FAST

121 GOTO 166 250

oeE  SLOW 351 GOTO 366
Zid  FAST 400 SLOk

298 IF IMKEY$<:"2" THEM GOTO 5088 416 FAST

IF IHEEN$C>" 3"

THEH GOTO 2888
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SOFTWARE FILE

436
431
Sl
=18
S2H
531
=S 1]
£16
==]E
631
FEE
16
i)
reshl
S
216

0

o
L
=

= L LG L D :g

Ea R Ry
50 = T R

e
]
[y
PR |

169G
1832
1186
1118
1135
1191
12668

IF IHEEY$FC:"4"
GOTO 488

SOk

FRST

IF IHEEY#®{ -"g"
GOTO S@Es

SO

FHST

IE INKEY#<:"8"
GOTO &a88

=0k

FAST

IE IHKEY$<>"¢"
GOTO Foa

SLO

FAST

IF IHEEY$<:"5"
GOTOD a6

=SL0OW

FRST

IF IHKEY®L>"gH
GOTO 266

SL0

FAST

IF IMKEY$FC>-"@"
GOTO 166a

SO

FAST

IF IHKEY#{:"p"
GOTO 11648

S0

THEH GOTO 2E&4 1218 FHET

1238 IF IHKEY$ "W
1221 GOTO 1286

12868 =L0W

1318 FAST

13968 IF IHKEY#$<:"E"
1221 GOTO 1286

1466 SLOK

1418 FRST

1498 IF IHEEY$I>"R"
1431 GOTO 14066

1568 SLOW

1518 FRST

15268 IF IHKEY$»"T!
1531 GOTO 15868

1eE8 SLOH

1618 FAST

1638 IF INEEY#I:"y"
ig9t GOTO 166

SEEE LET IF¥=IHEEYS$ _
2818 IF I$£="" THEH GOTO 20685

SE2E LET W=1#(I#="1"3+2%IF="2"13
+3¥CIF="3"0 +4ECIE="4" 1+ TE="15")
+EHCIF="E" 1+ TR IF="F" )

SE28 LET W=Y+EE(IF="5") +3%(JF="9"2
+1AFCIF="0" 1+ 1 10 IF="0" 2 +1 2% T$F="4" 2
SA4E LET YW=M+13%CIE="E")+14d%IF="F"2
+15*{I$=IFTII }+1E*,‘;I$=IIIT'HI :L

Sagz IF VY=8 THEW GOTO 2888

SESE GOTO 166y

THEM GOTO

L0
]
=t
i

THEH GOTO ¢

THEN GOTO S@&E

THEN GOTO 2806

THEH GOTO 2066

THEH SEES

THEM GOTO 2@a6

THEH

[
[
e
[ |
Lin
1]
[iox ]
15

THEM GOTO

L
1
=)
=

THEN GOTO 2980

THEM GOTO

)
_I .
=
=

THEH GOTO 2688

screen in the following manner: [y

: : 4 Lines 43 to 50 tell you how many of the enemy
Lines 1 to 14 print the instructions.

Deep-space attack

James Hoffand,
Stockport,

| e=go
Cheshire.

SPACE ATTACK will run on a Sharp MZ-80K.
The instructions are contained. in the

program. The Print “C" in lines 2, 16, 43 and
50 1s the clear-screen character. Usr(62) makes
a beep noise. The enemy is printed on the

Lines 15 to 23 set up the variables and print the
gun and enemy on the screen.

Lines 24 to 32 wait for instructions from you and
move the gun up and down.

Lines 33 to 36 count how many of the enemy
have passed you and position the enemy
randomly on the screen.

Line 37 produces a space-invader noise.

Lines 38 to 42 calculate if you have hit the enemy
— if you have, it blots it out — and adds it to
your score.

yvou have destroyed and asks you whether you
want another go.

Here are some useful Pokes for the
MZ-80K. Poke 6637,80 disables the Break key
and Poke 6637,30 re-enables it. Poke 10680,1
makes a program unlistable and unsaveable.
This can be cancelled by Poke 10680,0. Poke
59555,0 will blank the screen; Poke 59555,1
will restore the video. Programs will run auto-
matically if, before saving, you enter Poke

10682.1,

SFACE HATTHCE

PRINT
PRINT"
PRINT"

IICII
14
14

SFRCES >
SFACES »

=l L e G P e

FRINT :FRINT :PEINT"The chisct of the =ams
PEINT :PRIMT"matrs of the attaclkina fleet as wou can”
FEINT :FEIHT "befare fiwe escare gour fips,"

REM COPYRIGHT ###%.JAMES HOLLAMHDEEEC] 28k

SPACE ATTACK"

8 PRINT:PRINT"KEY:"

FRINT" ¢ SPACES>
FRINT : PRIMT"
PRINT : FRINT"

P et et B
a1 e

- e
L I RS LN

LSRCE22

USE{GE

FRINT"C" (K=0
FPOEE 18167.1:C=@
= P=1@

=

i

1

I=s0 e 7 SPACES? Your
(3 SPAHCES) A=ao doun"

8 SPRCES)
FRINT :FRINT :PRINT:PRINT :FRIHT"(S& SPRCES)» PRES

GET A%:IF AF *" THEH

S=Fire wayr =un

14

iz to destros st

Aun=<L"

.2 SPACES? The
= AHY EEY

erieny =Hlw"
TO START®
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SINCLAIR
ZX81 SOFTWARE

ZX 81 SOFTWARE
ALTERNATIVE PROGRAMS (1-16K]
FOR THE MORE DISCERNING ENTHUSIAST!

CASSETTE 1

MATHS ONE [16K)]

ATTENTION ALL PARENTS! Prompted by an amicle in Practical Computing (Jan
&1) or infarior maths software, we decided to produce a program that would aive
yaur ¢hild maore than the boging reply: “sorry you ane wrong, try again!™
MATHS ONE will give your child sums in the normal way and actually show your
child where ha/she has gone wrong. Note the whole sum is printed on the screen
just as the child would do with pen and paper!

MATHSKATA (16}

See whose rollerskater an reach the post first but beware the sums become more
and more difficult! Maths one + Mathskate ... £395

CASSETTE 2

LANGUAGE TRANSLATOR

Having difficuity with foreign text? Then this is the program for youl Fast word for
word translation, from 800 words in seconds. Words can casify be changed and
SAVEd on tape. Please state language choice.

WORD TEST

For the very junior members of the family-WORD TEST will give children partially
completed wards. Second trys are allowed and the score out of ten with correct
angwars ara shown. Language Translator + Word Test .. .£335

CASSETTE 3

BAMK ACCOUNT (16K)

Why wait for a statement when you ¢an have your own personal banking systaml
Accepts standing orders in the usual way and will 1ell you when your balance is
below the frée Danking limit, then actally charge you foritl Just like the bankl
Sraremnents can be backdated and up to 70 transactions can be stored]

HOME BILLS READY RECKONER
Want to know if your elestricity/ telephone/nat pay ara correct?
Bank Account <+ Ready Reckoner. .. £3.35

PLEASE NOTE: Our Software is of the very highest and stands to compars with
tha very best from the Sinclair stable and even if we say so oursefves exceeds that
standard.

Mo knowledge of computing required, just load and run!

YOUR ORDER IS RECEIVED AT 830 AND IS DESPATCHED BY 12.30 THE
SAME DAY. 14 DAY MONEY BACK GUARANTEE IF NOT SATISFIED + 8
MONTH REPLACEMENT GUARANTEE.

papah

FUTURESOFT

3 PENSHURST ESTATE. PRINCE OF WALES ROAD. LONDON NWS

MAKE AMAZING SOUND EFFECTS WITH
YOUR ZX-81

£25.95 THE ZON X-81

incl p&p & VAT,

The ZON X-81 SOUND UNIT Is completely self-contained and
especially designed for use with the ZX-81. It just plugs in —

no dismanfiing or soldering

No power pack, batteries, leads or ofher extras.

Manual Violume Control on ponel — ample volume from buil-in
loudspeaker.

Standard ZX-81 — 16K Rampack or printer can be plugged info
ZON X-8150und Unit without affecting normal ZX-81 operation.

Huge range of possible sounds for games or: Music,
Helicopters, Sci-Fi, Spoce Invaders, Explosions, Gun-shols,
Drums, Planes, Lasers, Organs, Bells, Tunes, Chords efc., or
whatever you devise!

#  Uses 3-chonnei sound chip giving programme control of pitch,
volume of tones and noise, all with envelope contral.

* Easily added to existing games or programmes using o few
simple "BASIC™ lines.

FULL instructions with many examples of how to obtain effects and the
programmes, supplied. Fully Guaranteed.

:
Dopt ¥YC& P O Bax 6
[ 34, High Streot,
Wire, Herts,

L Access & VISA accoptid
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Ring D920 3182 for
immadiate despoich.

Z X81 Workstation...

... is a stylish and
ergonomic plinth for the ZX81. It raises and tilts
the TV to avoid eyestrain, holds the 16K RAM in
place and hides the wiring and power supply.
This very professional unit costs £15, a built-in
power switch is £3, plus postage at £2.00, inc.
VAT.

Peter Furlong Products, Unit 5, South Coast Road
Industrial Estate, Peavehaven, Sussex BN9 8NA.

GET SLANTED!

TOUGH
SMOKE
BROWN
PLASTIC

SPACE
ALLOWS
COOLING
AIR TO
CIRCULATE

MAKES YOUR ZX-81
EASIER TO SEE
EASIER TO USE

FIXED IN SECONDS WITH DOUBLE
SIDED STICKY PADS—SUPPLIED*FREE*

Send cheque/cwo 1o:

ONLY £3.20

{includes VAT/P&P)

MAEILL ORDER MARKETING LTD
DEPT A, SCHOFIELDS WAY,
BLOXHAM, BANBURY, OXON




SOFTWARE FILE

13 5=18a

28 FOR T=2 TO
21 FOKE 4466.5
22 POKE 44e6.F
23 W=8

24 GET HA#

25

Jo S=INT C2E¥RENDCS 2 +1
35 GOTO 246
3

=8 :
*FOKE 4465, T:FRINT" N M m "
*POKE 4485, 25 :PRIMT"L"

IF FEEEL172280=68 THEHM W=-1

26 IF PEEKC17E8283=£5 THEM %=1
Z7 IF AAR#F="5" THEH 37
28 PUOKE 4456.F:FOKE 4465, 25 PRINT" "
29 p=pP+V¥
38 IF P=—1 THEM P=8
31 IF P=23 THEM P=2:
32 MERT T
2 C=C+1
24 IF C=3 THEMN GOTO 43

FRIHNT :PRINT:FRINT:FREIMT"(5S SFACES) YOU DESTROYED":EK:;" OF THE ENEMY"

FOR TT=1 TO 15: POKE4514.TT

38 IF FP=S THEM 4@
59 GOTO 24

46 POKE 4466.5 POKE 4465, T:FRINT"(S SPACES:"
41 K=K+1

2 GOTO 25

4% PRIMT"C"

44

45 TEMPO 4:MUSIC"#BIA1R4A1#A1-C-AR1-AZ-FZRS"
4& PRINT:FRINT:PRINT:PRINT"WOULD
47 GET O%:IF O%="Y" THEN CLRE:GOTO 12
45 IF Q$="N" THEMN 5@

43 GOTO 47
S6 PRIMT"C" :END

USECeS tHERT TT:USKECSLD

YOU LIKE AHOTHER GAME "

Reading speed

fain Weeks,
Prescot, Y DO TAN
Merseyside.

THE PROGRAM, which is for a Microtan 65, is
a subroutine to add ro a main program that
uses a large list of instructions — for example,
adventure-type games. The idea is to display
the instructions slowly on the screen at normal
reading speed.

The routine will function in its own right so

it is possible to see how it operates before
fitting it to a game. The routine can easily be
added to any program that uses instructions by
putting those instructions in the array H3(N)
where N — see line 10010 — 15 equal to the
number of array statements used. There are 10
in the case of my sample program. The line
lengths will have to be adjusted to suit
compurters using a different screen format.
Make sure the main program does not con-
tain any variables HS$(I) or N. If it does,
change the letters in the subroutine. Lines 11
to 13 are probably already in the main

program so just alter the instruction If A% =
“X* to suit.

Data statements would have been easier but
I decided not to use them for, if the main
program contains Darta, then reading dara
would require amending. The speed of the
printout is controlled by Line 11030 and Print
Chr$(12) is the clear-screen instruction on the
Microtan.

The program could be used as a reading aid
for youngsters, using a simple story and
gradually increasing the speed of printour as
the child becomes more proficient at reading.

PRINTOUT thya

= - 18858 HE(ds ="timins looe."
;1_- SEQ ::+§gp§é¥ﬂwwégz;*:* 1OBEE HECSY ="The addition of this routine to the-main erowran is
ia BRINT CHR$(12) T e = nakierGF Puthine the dnetoiicns “GDSUB’ arel”
it ERINT"Do wou want instructions ¢YAHI" Gy AFce "mh ter of eutting the ns.r-m_.‘mn_, in & g E a:f. R
L2 GET RE LBGE8 HET) ='pesioning each line +o & “DIM° arreg, then readins sach
= 1 e letter
t_; I;EHHEDET" P,;HIEHng?JB 18gea 18656 HEEY ="of the arrey and erintins It out slowls. "
s END iyl ¥ ieiga He(9k == Ezsg isn’t,1t"
16B00 PRINT CHREC1C) 10118 HECIE) =* fnd it Tooks soodl!®
D D TN st viion o7 sl e e e rare L8168 3 21 70 tay 1)
o B e e s i e B € PIIES 11029 PRINT MEDSCHECI>,Ji1):

SREE TR ScFit 3 Fajs = 11838 FOR T = 1 TO S@:MEXT T
ii‘ziz HF(Z) ="ingtructions more interestiny and easier to readd. The {5648 MNEWT J-PRINT'®:MEWT 1
160848 HF(3) ="of the diselaw can of colrse be altered by sdiuzting 11858 RETURN

Key to functions

C J Cattenach, A
Welwyn, (v gg i

Hertfordshire. ;W @J J
THE FOLLOWING TIF allows one to use the
four functional keys on the right-hand side of

the Vic-20. These offer a total of eight

functions when used with the Shift control,
yet very little information is available on their
use. The users’ hand-book, supplied with the
machine, simply says that these four tan
coloured keys may be assigned functions from
within the applications that you create, but no
detail is given to help the newcomer to the
machine who may be trying to learn Basic for
the first time.

10 GET A%

15 IF A% = " THEN 10

20 IF A% = 1" THEN PRINT "THE USE OF
THESE BUTTONS IS EASY"

25 IF A% = 2" THEN PRINT “WHEN YOU
KNOW HOW™

30 IF A% = “f3” THEN PRINT “AND THE
OTHERS”

35 IF A$ = “f4" THEN PRINT “ARE ALL

(continued on page 75)
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Keyboard with
Electronics

A full-size, fulltravel 43-key keyboard that's simple to add to your ZX81 and
requires no soldering in the ZX81.

Complete with the electronics to make “Shift Lock”, "Function”, and “Graphics 2°
single key selections making entry far easier.

Powered from ZXB1's own standard power supply —with special adaptor supplied.
Twa-colour print for key caps.

Amanng low price only £19.95 incl. VAT and carriage. Order As LW72P

Full details in the June 1982 issue of “Hectronics—The Maplin Magazine” on sale

at all good newsagents price 60p. In case of difficulty send 60p to address below,
or E2.40 for annual subscription {4 issues).

m@pl"n Electronic Supplies Ltd

P.0. Box 3, Rayleigh, Essex S56 BLR. Tel (0702) 552911

Retail shops at

169 King St., Hammersmith, London W6, Tel 01-748 0926

284 London Road, Westeliff-on-Sea, Essex. Tel (0702) 554000
(Shops closed Mondays). All mail to Rayleigh address.

\Va g .
s &ehde congratulates Clive on

Spectrum

We look forward to writing software for
Spectrum. Meanwhile we can offer:

BUSINESS GAMES ZX81

AUTOCHEF

As MD of a Catering Company you must negotiate for leases,
decide on menu prices, level of wages, advertising and dividends.
Eaeh year you must predict the inflation rate. You are also given
options on consignments of wines and food and loan contracts.
You will be made to resign if you are not successful. There are 3
levels of difficulty.

AIRLINE

Can you compete with British Airways? You must decide on the
number of aircraft to operate, whether to buy or charter, whather
to enter into a loan or a fuel contret and the levels of staffing and
maintenance. Problems encountered are tax demands, strikes,
cancelled flights, hijacks and aircraft crashes.

Both programs make use of HISTOGRAMS and BAR CHARTS
and show results in the form of Profit and Loss Accounts and
Faia{:ce Sheets. They use over 15K and listings are over 7 feet
ong!

These games are simulations and data is therefore up to date and
realistic. Send £4.75 for one or £8.00 for both.

Cases Computer Simulations, 14 Langton Way, Londen SE3 7TL.
Tel: 01-858 0763.

Whether you are a BBC Microcomputer owner, have
limited access or are merely interested, then LASERBUG
has something to offer you,

LASERBUG is an independent users group dedicated to
the support and enhancement of the BBC Microcomputer.

LASERBUG is a central point for ideas and information —
we want to hear from you and pass on your ideas and
discoveries. Write to us at the address below — but please
enclose a SAE if you want a reply.

LASERBUG newsletter is distributed to members each
month and is full of news, reviews, letters, articles,
pragrams, contacts and classifieds (rates on application).
Our regular meetings also go a long way to help you get the
best out of your BBEC Microcomputer.

You want to join? for £12.00 you get a year's subscription
to LASERBUG, 12 issues of the newsletter and free entry
to all LASERBUG's meetings and shows — or send £1 and
a large SAE (12" x 9"} for a sample copy of the LASER-
BUG newsletter and all the latest information.

Whrite to:
LASERBUG
4 Station Bridge, Woodgrange Road,
Forest Gate, London E7 ONF.
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Microgame
Simultations 16K

~2002"° Navigate your space cruiser through the System of 100
Planets, trading, fighting alien patrols and coping with system
failures, gravity fields and the dreaded black hole. Your creepy
on-board computer, ZXAL, controls your routine systems but
beware — he may turn out to be a silicon psychopath.
Soccer Supremo Run your favourite club in your own style;
controlling game strategy, watching your team play other great
sides in the Super League, transferring players, including star
names, making boardroom decisions or delegating to solve
business problems; improve facilities; spend gate money; lots
of the fun and headaches of the soccer boss's lifestyle.
Includes graphics.

Battle of Britain As strategic commander of nine British
fighter squadrons you must track and intercept the devious
enemy bember squadrons before they reach Lendon. Micro
acts as a flight control and communications centre for patrols,
missions, intelligence reports etc. Sketch map provided. May
also be played on any map of SE England with a standard grid.
Kingdom of Nam As ruler of Nam you must control its
economy; allocating labour; building cities, factories and ships;
importing and exporting; negotiating pay claims and fighting
the lpoming threats of inflation, strikes, starvation, over-
population and revolution. How long ¢an you stay in power?
Tycoon Start a company producing ‘widgets' and compete in
the market against a computer controlled rival. Start small and
build up your business or borrow money and start big. You
have to make decisions about financing, staffing, factory
space, machinery, pricing etc.

Asset Stripper Compete against your computer controlled
arch-rival “KO Investments’’; capitalising companies on the
stock market, and bidding for takeovers to gain control of
lucrative assets. Can your micro really outwit you?

All programs 18K for 1 player.

£4.95 for 1/£8.90 any 2/£12.85:3/£16.80: /£20.75:5

Please sned cheque/PO to: Microgams Simulations
The Broadway, Grantchester, Cambridge CE3 SNQ




feontinued from page 73)

USED IN THIS WaY."
40 GOTO 10
45 END
Run and press Return. From now on, one can
enter the information by pressing the function
buttons, and without even having to press the

Multiplier effect

Raymond Lloyd Vickers,
Crewe.

PEN]

DEVELOPED ON a 32K Pet, this program is
designed to teach students of economics the
concept of the multiplier.

The multiplier is, at its simplest, the effect
on the economy of a change in investment. For
example, if £1 million is invested in new
machinery, then the machinery makers receive
this sum, spend some of it and save the rest.
Those who benefit from the spending also
spend and save their income, so that the effect
of the initial investment is multiplied.

Technically, the multiplier is the reciprocal
of the marginal propensity to save (MPS)
which is itself defined as the proportion of any
increase in income which is saved. If the MPS
is 0.33 then, out of every extra £1 earned, 33p
is saved, 67p spent, and the multiplier is
1/0.33 = 3. So, every £1 investment will create
£3 worth of money income.

In the simple model, there i1s no government
SECtor 50, no taxation and no foreign trade, all
investment immediately produces new output
in a 1:1 ratio. There is an initial limit of £3
million of productive capacity (P) while
National Income (Y) is also £3 million. The
MPS (S) is 0.333 so the multiplier is 3.

The initial level of investment in the
economy is £1 million. If the extra investment
causes money incomes to rise above the
economy’s productive capacity then inflation
will occur, while too little investment will
cause a slump. The economic model and the
program are simple, but the program works
and can be used as a basis for more sophistic-
ated programs incorporating foreign trade,
investment lags, and so on.

Tape directory

S Robinson,
L eeds,
Kent.

ALOW

TYPE IN any program title in the list on the
screen, press Newline, start the tape recorder
playing and it will be loaded automarically for
you.

SOFTWARE FILE

Return button. Line 15 ensures that the
pressing of any unassigned buttons does not
have any effect.

One further tip: Not all may be aware that
memory locations change as a resulr of insert-
ing a 16K memory expansion cartridge. This
is remedied by preceding one’s program with

the short section of Basic code that follows.

2 SC=7680 (Rem set screen for 5K or 8K)
3 CL=38400 [Rem set colour for 5K or 8K}
4 FOR |= 010 506

5 POKE SC + 1,180 (160 is a space]

6 POKE CL + |1 (1 colour white}

7 MNEXT

SIMFLE MULTIFLIER FROGEAHM

FEINT"SIMFLE MULTIFLIER FREOGEAM"
S MILLIOH"

PREINT"CAFITAL COUTPUT ERATIO IS 1:1™

FEINT"TRY TO EMSURE STAELE GROWTH"
FEINT"IHFUT THE INVESTHMEMT %0 THIMK®

186 S=8,333

118 IHPUT A:A=A#167&
128 CY={I-H3~5S

128 Y1=4Y-CY

14&

158 P=FP+A

166

156 IF Y1>F GOTO 228
128 IF Y1<P GOTO 2zZ6
=88 IF Yi=F GOTOD 216
218 PRIMT"GOODN.

215 GOTOl1G

225 GoOTdlla

=220 GOTOlia

FEERDY

INVEST AT LEAST #1G8G°

18

=8  FPRINT'GHFE IS

E% FRINT"PRODUCTION IS 2 MILLION!
215

=8 FRINTYMULCTIEL IER IS 3¢
B

&1

b2 PRINT"HECES5ARY.

&5 PRINT"YOU MUST

TR Y=3%16P6

g8 P=2%161e

28 I=1#18%c

FREINT"MEW IHCOME IS":¥i
FEINT"HEW FRODUCTION LEVEL IS":F

STHAELE GROWTH"
Z=@ FRINT"IMFLATION. DECREARSE IMVESTHMEHT®
FRINT"SLUMF. INCREASE IHWESTHMEMT"

CMILLIONS"

When you run the program you first input
the amount of programs you want on the list
— up to 16 with line 60 removed — then enter
all of those program titles. When you reach the
last title, start the tape recorder recording
before entering it. So, when you load Dir it
will run automarically.

When you Save the programs that are in the
directory on that tape, ensure that you save the
cofrect program name,

DIRECTORY

1 REM DIRECTORY

2 IHFUT A

€] IMPUT E

4 PRINT" TAPE DIRECTORY "
S DIM A£CA. B>

Cypher breaker

G L Billington,

Bebington, VARG
Wrral. &E:a JJ |

THIS SHORT program, which runs in 1K,
allows you to rapidly code or decode messages.
X ar line 20 is the code number and shifts the
ZX code value of each character. The siring
array at line 35 accepts the coded message.
Line 60 does the coding, while ignoring spaces
between words; line 65 keeps spaces, question

marks, commas and all full stops as they are.

To use the program, run it, and enter a
suitable value for X. To start with, try a value
between —1 and —9. Type in your message, but
remember it must not exceed one line of 32
characrers due to the Dim statement at line 35,
Press Newline and in about five seconds the
coded message will appear on the screen. If
you have a printer, enter 00 and Newline to
escape from the program, and Copy. If not,
copy the coded characters by hand. For long
messages, this process may be repeared as
often as required.

28 FOR C=1 TO A

8  INPUT C#

d8  LET A$CCI=C§

28 PRINT .A$(C

&8 FRINT

vEa  HEXT C

88 PRINT" INFUT GRME “
SRCCSHVME SBIR "

183 IHPUT H#

118 PRINT ...." START TAFE"
128 FPHUSE =@

128 LORD H#

To decode, give X the same value but of
opposite sign. If you have more memory than
1K, the program can be considerably refined.
As well as increasing the size of the array, the
code number X can be changed several times

feontinued on page 76)
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{continued from page 75)

during the encoding procedure. For example,
start with X = -8, then change it to say, —4 by
adding a line 58:
IF N>16 THEMN LET X = -4

The basis of the code thus changes about half-
way through the line, making it more uncrack-
able. As long as the recipient of the message
knows the relevant numbers, decoding is no
problem.

Try using X = 160, and you will obtain a

Contents display

Gerard Leblanc,
Seraing,
Belgium.

SATOM:

THIS MACHINE-CODE program displays the:

contents of a casserte and allows you to tune
the cassette recorder better. Basic programs
saved on cassette can be viewed in the upper
half of the screen. This display can be stopped
at any time, by pressing any key except Brk,
Esc, shift and Ctl. It can be restarted in the
same way. Characters #00 to #1F are
displayed as inverted letters.

Line 35 clears the screen and line 36
requests you to have the cassette at the ready.
Press a key as for "Cat command. Line 40
reads & byte from cassette. Lines 45 to 75
convert ASCII characters to video code, put it
in the right position in video memory and
black out the 10 oldest bytes. Line 80 checks
for the key pressed to stop or restart the
display.

This program is executed by Link # 2800.
Another location could be used by changing
line 25 and the address in Link.

Artful dodge

P Marco, [
Romford, | 2@;89
Essex. [ o o N |

ART LETS you draw your own pictures on the
TV screen. Instead of the usual four direcrions
— up, down, left and right — this program has
eight directions. Not only can you draw
pictures bur you can also rub them our.

SOFTWARE FILE

very interesting result indeed. When using
other values, check that characters are not
shifted into the unused range, or you will
obrain question marks which cannor be
decoded.

45 |F A$="0" THEN GOTO 10

80 IF As="00" THEN STOP

55 FOR N=1 TO LEN A3

80 |F ASINK > * THEN LET C${N)=CHR$
(CODE A$IN)+ X}

10 CLS 65 IF ASIN) = ” " OR A$(N) ="2"
15 PRINT “CODE NO.7” OR A$(N)="," OR A$(N}="."" THEN
20 INPUT X LET C$(N)=A$(N)
25 CLS 70 NEXT N
30 PRINT AT 0,0;X 75 PRINT
35 DIM C$(32) 80 PRINT Cs
40 INPUT As 85 GOTO 40
DISFLAY ATOM

18 DIF HHig>

15 FOR I=8 TO 6iNNcI>= —1;H. I

24 F.¥21

25 FOR I=1 TO Z:P=#z2204

ge]o ]

35 LDA 244, 5TA #80:LDR E@#EC; JSKE #FFF4

& JSR #FCE3 ;

4@ HNE J5k #FEEE :

45 CMP @#26: BCE MM1.ADC EHEBGE; IMFP NM3

S8 HH1 :

o2 CMP E#40; BCC MMZ)CHMP E@H#SF; BCS HME

S SECSSEC EH48;.JMF HH3

a8 HHZ CHF E#EG;BCS NHIZ.ADC E#28

60 HHZE LI #80;STH #2800, 50 THE LIA BHCEGLTY E4ER
FEIHN4 STH #2868, K I M5 TEY  BHE HRd

s LI #20; IN<: CFX @#06;BCS MHDILDM EH00
S8:HNS STx #28:JSE #FEVPL.BCS HHG: JSRE #FES4
82:HHe JMF HH@

28 ]

168 HEXT I:F.#6.EHD

put into Rubout mode by pressing W. It can
be returned to Draw mode by pressing Q. The
directions are:
10 to 20 Starting place of blob.
30 Puts bleb into “Draw’™ mode.
40 Checks for mode key.
50 to B0 Stops blob from leaving the screen.
90 Moves blob left and right.
100 Moves blob up and down.
110 to 140 Moves blob diagonally.
150 to 160 Blinks blob.
170 Gives O Draw mode and W Rubout

180 Return to main loop.

The program will fit into 1K and a reason-
able picture can be obtained. A larger and
better picture can be obtained within the 16K
RAM pack firted.

If you have a 16K RAM pack, you will be
able to save the picture on tape by deleting line
180 and adding these lines:

180 IF INKEYS = "~ THEN SAVE INKEY$
190 GOTO 40
The picture will be saved under the letter

The program starts in Draw mode. It can be mode. placed in berween the inverted commas.
1B LET .= 28 188 LET v = 9w = CINKEYE = “3") + (IMKEYE = "1")
28 LET u =22 118 LET x = = + (IHKEYS = "4") — (IHKEYS = "S>
28 LET Rf = "0 126 LET & = w - CIHKEWE = "3") + ([HKEYS = "8")
48 IF IHKEWS = "0° OR IMKEWS = “U" THEM LET RF = INKEVS 138 LET % = x + CINKEYE = "2%) - (IMKEYE = "€")
58 IF x»= 58 THEM LET x = 58 140 LET = = 9 + C(IHKEYS = "2%) - (IHKE¥S = "&")
E0 IF w>= 29 THEN LET v = 48 156 FLOT x.u
78 IF x¢= @ THEM LET x = 8 168 UNFLOT 3
88 IF 3(= @ THEM LET wed 176 IF B = "0* THEN FLOT .4
38 LET » = x '+ CINKEWEF = "3"y — C(INKEWS = "7Y) 136 GOTO 48
Hex convert HEX TO BRSIC
Paul McGowan, — 18 SEROLL
Atherton, L= 26 INFUT A%
Manchester. ' =8 IF fA#=" " THEH EUH
MY PROGRAM will be of interest to those who i IE LEH H$ = _1 THEHI o GGT';E iE!B_ i
have to use a hexadecimal loader. It simply =8 LET A e 1[_3 % ¢ CODE R$ 1) — 28 ) +
converts hexadecimal into Basic. For example, CCODE AF 23 — 28 33

if you type F5, the compurer will reply:
5 = PRINT IN BASIC
and rhen ask for another input. If you type a
non-existent command, say, H2, the compurer
replies:
H2 DOES NOT EXIST IN HEX
then ask for another input to be given.
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68 SCROLL

78 IF A> 255 OR A< & THEW GOTO 160

88 PRINT B ; " =" ; CHF$f A': "IH BASIC"
SE  GOTO 16

186 PRINT F$  ° DOES HOT EXIST IW HEX. *
11@ GOTO 16




Over the moon

A Cockburn, —
Warrington, BB

Cheshire. e o il
FOR MY VERSION of the popular Lunar Lander
for a Model A, BBC Micro, first you input
your fuel allowance and then your flight com-
mences. The lander is dropping out of orbit in
the top lefi-hand corner of the screen. You
apply upward and horizontal thrust to bring it

SOFTWARE FiLE

to a soft and happy landing on the base pad.

On the right-hand side of the screen you
have your instruments. Alt gives the altitude
in metres; V-V gives the vertical velocity or
descent rate; H-V gives the horizontal velocity
or drift. Fuel gives an indication of how much
fuel is lefi; bearing indicates horizontal
distance from the landing pad.

From the instruments you can tell exactly
where you are even if you are off the screen
and it is possible to do blind landings. When
you have used three-quarters of your fuel, a

warning flashes and when all fuel is used the
display flashes red. Assuming you have
successfully landed, the compurer then passes
comments on your performance.

As the program is run in Mode 4 it takes up
all but 90 bytes of the user RAM. I have used
multi-statement lines to the full to eliminate
the need for subroutines and to save memory.
Line 10, which is intended to bring the
program back to the beginning when the
escape key is pressed, is best omitted until the
program is running correctly.

_UNA LANDER

I8 DH ERROR RUH
28 MODE 7

33 PRINT TAR (15 "LUNA LANDER"- "
‘R FOR REVERSE THRUST® "FRESS “F-
48 [NPUT"FUEL ALLOKAHCE".F-~

"PRESE U

UNTIL TIME=HOWTIME+288:GOT018

REFEAT -UNTIL TIME=HOWTIME+200: GO0TO18
3 PRINT “““HIT ANY KEY TO START™:Z=GET
99 MODE 4
58 HOVE B,
166 DRAW 1280.8
118 MOVE &20.4
12\2‘ DRAK 526

140 E=0:R=9770: =0 Hu27 : H=F AL =0
150 FRINFTHE (35,43"ALT"

168 PRIMNTTAE (35, 3)“\-‘
178 FRINTTAE (.3‘u].2} H=V"

126 PRINTTAB (3%, 163"EUEL"
158 PEINTTAE (23.29) "BERRING"
280 E=E+H A==V

216 EmIHT((E-£48)./8

=-28.A

238 PPIHTT&B (28.50A
246 FRINTTAR (22.9)ve4
258 PRINTTAE (28, 133H
268 PRINTTAEB (28, 17)F
278 PEIHTTABR (28.21)E
288 IF AdB v— 9:GOTO 454

258 D=H- 1=

306 IF FC3F=R:GOTO 206
s1e ,.-:-IHI’EH (B

228 IF C¥="F" HEH+i'F=F-3
=28 IF | R H=H-1:F=F-3
248 IF CE="U" Yall-32:F=f-%
350 #FY 15.8

FOR '.IPIJRPII T‘-!.F'LIST' "FRESS
FOR: FORHARD  THRUST

S8 IF Fr 580 FRINT"WOU CAN'T AEFORD THAT MUCH!“-~
&8 IF F{188 FRIMT"HOT EVEH BUCK ROCERES IS THAT GOODD™ -

L d
138 FORG=a TD 293’ PLOT 2. RHDC 12885 . RHIC 1624 3 MEXT

228, R=f+24: GCOL -3, 1 MCI E E-20:R-H0ME E+20.A:PLOT 85.E,H+28: MOVE
DRAW E-2B.A-16:HOVE E+28.A°DRAW E+28,0-16:A=h-24

368 IF AL>Z:AL=8

378 IF FLRAd F"LU ALL2 PRINTTAE 34,242 "RLARM" :AL=AL+]:IF F=@:yDU

19:1
B;B;B-F’RIHT T8B <15,

;sga IF FCKA4 PRINT TAB
482 IF DOH OR
HOMTIME=TIME:REPEAT: 41a IF
‘HOWTINE=TINE : E-2.
HOVE

H=3!
E-A+24 - DRAN E+8,A-

428 IF IOH GCOLD. 1 :R=A+24:

E+608. A-4:

MOYE E+28,A ' DRAW E+58. A+
+58, A=4 MOVE E+58,R-
438 IF D¢H GCOLE, | Aef+24:

DRAH E
E-£8,A-4:

448 Y=+l

438 HOWTIME=TIME REPEAT:UNTILTIME=HOMTIME+18
468 A=R+24:CC0L 8,8:HOVE E-20,A:MOVE E+28.A*FLOT
16 MOVE E+208, A:DRAN E+20.A—15: A=f—-24

DRAW E-28. A~
478 IF A< S8 GCOL B, 1:
454 GOTO 150

498 VDU 30813, 1,

V%5 BD K-F<500

18

S2@ IF %<5 AMD HOS: PR
S3 IF ¥4 OF H>9:FOR
D@

S0UHDA,

E.188:

NOYVE E.Q:DRAM E+168,1
340 IF Y5 AND H>4 AHD
S5 IF AESCEX>3: FRINT"
BRSE. * " "HALKI™ ¢

Sca PFIHT 'r'CIU USEI}
S’El PRINT ;--.T

Sg0 G0TO za

153"HO FUEL"
289 IF Hi>l PRINT TRE (33.24) "

I S0UND
I3 GCOL 0, 1:MOVE
MOVE E. 54-24 DRAM E+E.F-38:

HOVE E-29.A: DRAM E-50,A+4:
IRAW E-&8,A-5 MOVE E-28.7:

AESCEICE AND (5 BND (K-F)3299:PRINT GOOD BUT EXTRAVAGENT! !«

Yo, 2.5 HENT (GC0L @, 1 CMOYE E.@-DRAK E-109. 189 :MOVE E, 0 DRAN
B8 FRINTYOU ERﬁs.HzI" LA

“iAL=AL+1:1F F=8:¥Dl 15.1,7,8,8,8
“FUEL" TRE (33,29 “WARHIHG"
8,=18, 4,18
E.A+24:IRfd E.A-30:MOVE E,R+24: IRAN E 8. A=30:
GCOL 8.8 'HOVE E.A-30:MOYE E.R+2d:TRA

35,282

38
MOVE E+20.A:DRAM E+88, A:MOVE E+29,.A:DRAH

GLOL 9.8 MOVE E+26.R:DRAN E+£8,A:MOVE E+20,A:
DAk E+c0.-Ard :GCOL @, 1:A=A-24 ;
HWE E-20.R°DRALM E-60.A:MOVE E-29.R:DRAW

GCOL @,@:MOVE E~26. A DRAN E~68,A:MIVE E-28,R:
DRAH E-S8. R4 :0C0L 8.1 :A=A=-24

87 E. A+2B: MOVE E-28.A:
MOVE 8,8 DRAM 1280, 3-MOVE &08.4- DRAW S50, 4

F|HI| ABE L(B){S: PRINT "HELLO BUCK ROGERS""~
INT"SMOOTHI" "

A=0 T{ 255 STEP 7:SOUNDI. —15.A.9 HEXT FORY=-15%

G070 578
H{l@ PRINT "EUMPY !
EBUT YOU ARE

iK=F" FUEL U
SFHACE EAR T-J .\.ﬁ:n IHUE" - REFEAT AF=CET#: UNTILAF="

FABSCE D I"1ETF £S5 FROM

Tunnel vision

D M Jones, l —_
Mold, | !2 ] g'ua :) |
Chwyd. Blios . e iR
THE PROGRAM prints a random maze and the
player takes the form of the diamond at the top

of the screen. The object is to reach the circle
at the bottom of the maze, without colliding
with a wall, in the least number of moves.
On most mazes that the computer forms, it
is impossible to reach the circle withour
pressing the nought key. When this key is
pressed the walls immediately above, below, to
the left, and right of your diamond are demol-

ished and disappear. However, using this
feature increases your number of moves by
four.

When you reach the circle you are told your
score and the lowest number of moves the
maze has been completed in so far. The
program itself is fairly basic and sound and
colour could be added for the 3.5K machine.

B REMXMAZEX
16 PRINT'0" :5=190000
20 V=@ : M@
36 E=INTC22%RND( 1 2477025
48 H=INT( 22%RNDC 1 )+8164)

58 PRINT™RKXRLERXKAMAZEERRLRRRRKK"

228 GOTo13e
250 M=p+1

268 POKEE,32:E=E+G
278 IFPEEK(E =91 THENS50

280 POKEE.S@

680 POKE36873,27 PRINT"WELL DONE!YOU MADE IT!"

258 IFE=HTHENGGO
550 POKE36879,27 :PRINT"[IYOU HIT A WALL"

189 IFA®="4"THENG=-22:G0TO250
198 IFR%="6"THENG=~11GOT0250
280 1FR%="8"THENG=1:GOT0O250
210 IFA%="0"THENGOSUB1@0@

6@ PRINT"  Z2:-DOWN 41~ Jp" 38@ GOTO138

78 PRINT"  &6:-LEFT 8:-RIGHT"

73 PRINT" @:~DEMOLISH" 360 INPUT"ANOTHER GAMECY/N)";G#
88 PRINT™fk¥iiirdikiakrikkiirky" 578 IFGH="N"THENSTOP

90 FORU=0T05800:NEXTU:PRINT'TI" 588 PRINT"D"
100 POKE36875.8 598" GOT028
110 FORA=1T025@
128 B=INTC462XRNDC 1 >+77240 €18 PRINT"IN "M" MOVES."
130 POKEB,S1 620 IFM{STHENS=M

148 NEXTR 630 PRINT"LERST MOVES= "§
158 POKEH.81:GETR$ 640 GOTOS6@
168 POKEE.S8 1820 IFY<3THENGOTD1020
178 IFRS="2"THENG=22:G0T0250 1810 GOTO15@

1828 POKEE+1,32:POKEE-1.32
1838 POKEE+22,32:POKEE-22, 32: Va+1  M=M+4
1849 RETURN

YOUR COMPUTER, JUNE 1982 77



SHARP mzsok mz80A mz-808

FUNCTION CASSETTE SOFTWARE

by DALE HUBBARD

BUY 2 at £19.95 — TAKE 1 at £5.95 FREE!!!

All programs in Standard Sharp Basic for 4SK RAM upwards.
All programs supplied with exhaustive and attractively bound documentation.

DATABASE

The program that everyone needs. Facilities include sort, search, list, delete,
change, totals, save file, line print if required, etc., etc. Can be used in
place of any card index application. £19.95

STOCK CONTROL

All the necessary for keeping a control of stock. Routines include stock set

up, user reference no., minimum stock level, financial summary, line print

records, quick stock summary, add stock, delete/change record, and more.
£19.95

HOME ACCOUNTS

Runs a complete home finance package
for you with every facility necessary for
keeping a track of regular and other
expenses, bank account, mortgage, h.p.,
etc., etc., etc.! You'll wonder how you

ever managed without it.

£19.95

MAILING LIST

A superb dedicated database to allow for manipulation of names and
addresses and other data, with selective printing to line printer. Features
include the facility to find a name or detail when only part of that detail is

CHOPIN — LES
ETUDES

Six beautiful studies from Opus
10 and 25, performed by you
live by Mr Sharp —

monthly statements on your line printer. All calculations including VAT
automatic and provision for your own messages on the form produced.
£19.95

known. Wil print labels in a variety of user-specified formats. spellbinding!!
£19.95 £5.95
INVOICES AND STATEMENTS
Ideal for the small business. A complete suite of programs together with MOTOR
enerated customer file for producing crisp and efficient business invoices and
: e e ACCOUNTANT

THE CATALOGUE

This dedicated database is ideal for use in any situation where a catalogue
could be utilised, e.g. stamp collections, coins, photos, slides, books,
records, etc.

£19.95

Find out exactly what that car is
costing you and keep a data file
with all your expenses therein!

£5.95

RECIPE FILE

Let all those computer widows have a bash! The
wives will really enjoy the fun of this program
designed to keep all her recipes. Will even
suggest a menu for a day/week! Excellent value.

£19.95

Access welcome. Send cheque, F.O. or cash (registered) or credit card number to;
Gemini Marketing Ltd., Dept. PCWI(3), Quay House, Quay Road, Newton Abbot, Devon TQ12
2BU or telephone us with your credit card order on (0528) 62889,
All orders despatched BY RETURMN — no waiting. All prices include VAT and post and
packing except Hardware. Full range of Sharp peripherals available — please phone fér
quotations. Please state machine type (A, K or B) when ordering software.

78
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Golden nugget

BY ANTHONY ROBERTS

HERE IS THE PLAN of Old Swan adventure
park. You pay a coin to enter, help yourself to
a nugger in a bag, use it to pay the blind ferry-
man to ferry you to the exit, and leave. You
could pay the ferryman to take you to the
island and pick up a pearl — but it would do
you little good as you then would not be able
to leave the park. However, the Wizard One-
eye has a plan: when you help vourself to a
nugget in its bag substitute a stone for each
nugget before you reach the ferryman who is
too old and blind to notice — provided there is
only one stone per bag of course. If the Wizard
One-eye starts with enough copper coins o
keep on re-entering the park he would finish
up with a forrune, because of the steadily-
increasing number of bags he would be carry-
ing to the island — especially as the stone in
each bag buys its own trip to the island —
except for the final one to reach the exit on
each trip.

The Wizard has arrived with a bag of coins,
and leaves with the maximum number of
nuggets he could obtain — curiously, 32K or
32,768. How many coins did he start with?

COMPETITION CORNER

FLEASE ~ -
HELP YOURSEL

TO A MUGGET
| 14 A BaG

i

Competition prize winners

THERE WERE 400 entries for the Memotech
64K RAM pack competition in April. Once
again, most were correct, making the task of
choosing a winner difficult, After some dis-
cussion, the 64K RAM pack was awarded to
N Fuller of 5 Southbourne Avenue,
Emsworth, Hampshire PO10 8BB, for his I
need a 64K RAM pack because . . . absence
makes the mi-cro founder™.

Other notable entries included M White's
“with 16K, the answer to the ultimate
question comes out 4/2000” and R Whitaker’s
“the monsters in adventure programs need
plenty of byte”. B Buck of Northampton was

quick off the mark with “this will open up a
whole new *spectrum’ of programming possib-
ilities” while John Mallon revealed a musical
bent; “she’s only 16 but T'll love her even
more ar 64",

Stephen Dunning echoed a number of
readers’ sentiments with “it drives me up the
wall to see report code four” while Mark
Kirkby waxed lyrical with *‘I wanna do decent
progin’ withour the RAM pack wobblin® .
K Rawkins concluded *“then I would be able
to answer the 364,000 question’ and Graham
Newcombe decided “1K is K.0d, O.K.2".
Last word on the subject went to P Blenkinsop

Salution to
the Aprif
Crossword.

who revealed that ““playing one-roomed
adventure 1s becoming a real bore.”

The Klingon death competition also drew a
large response. The problem was 1o find the
defuse button which mrned off the automatic
defences which guarded the Klingons’
treasure. Every button, except for the defuse
button, could be pressed in a closed loop
sequence where every button was identical to
the previous button in three of its four
symbols.

One solution was to write a program to look
for the sequence and thus work ourt the defuse
button. But the easy method was to write a
program which looked for a button which did
not have three symbols which were identical 1o
two other buttons — because it cannot be part
of a circular loop of buttons. The only button
which fits this description lies in row 4,
column 2 of the control pancl:

AN

Aw®
The winning solution was sent in by Geof
Cheyne of Kirkhouse Lodge, Traquair, Inner-
leithen, Peebleshire EH44 6PU. The letters in
his program stand for the following symbols,
A = a black circle, B = a black square, C = a
black triangle and Id = a white triangle.

Il

KLINGON DERTH - 2ZX8i
18 DIM A5(64,4)
IS FOR ¥=1 TO &4
28 IHPUT RECHD
25 MENT M
i ] TO 84

Es=hsdk. 1 TO 25

CemRs <K.2 TO

T DE=AFCH 124K, 3 TO 2

T ZH+RAELR. 40

T Ef=n$ikx 1
=

AFCa 2 TO a2
w AND BFEASCY 10 ERF0YL. 3 TO 23
OR (Y AND EF=ATCY. 1 TO 20+A%CY. 405
THEH LET C=0+1
146 FEXT ¥
145 IF HOT C>I. THEM FRINT A%
[5G HEXT X% ]
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ZX381
HARDWARE/ SOFTWARE

NEW! ANALOGUE PORT Il
An 8 channel analogue to digital converter, B line digital output
and & line peripheral select port. Measure up to 8 voltage inputs to
an accuracy of 0.30% (8 bit) enabling the monitoring of almost any
transducer output.
Specifications:

® 100 us converstion time

@ Full scale sensitivity variable up to 5.0V

@®Variable gain amplifier for mV sensitivies on channel 0

® Stackable connector for printer and RAM pack

@ Mo external power supply needed

® Digital outputs will drive reed relays directly

@3 LED's on board

Assembled and tested £29.95 16 pin DIL header plugs £1
ZX81 EXPERIMENTER KIT
(a) 23+ 23 | Edge connector £4
(b} Stacking strip £1.50

{c] Both (al, (b} and veroboard with suggested circuits £7.50
FAST FOURIER TRANSFORM SOFTWARE
For frequency analysis of data; on cassette, with manual £15.20
Please add £1 post and packing to cost of order. Delivery normally
return of post. Money back guarantee if not satisfied. Chegues
and P.0.’s payable to UNIVERSITY COMPUTERS.
Bulk order, official orders accepted.

UNIVERSITY COMPUTERS
5 ST. BARNABAS ROAD,
CAMBRIDGE CB1 2BU

e A

QUALITY

VIC-20 GAMES

With full colour and fantastic sound effects

M p‘Z\N

GAMES TAPE 1 [now enhanced) for the unexpanded Vic. & groat games on one

cassate.

GRAND PRIX: Drive the formula one car along the twisting road avoiding the

boulders. A game not to be missed: very addictive with increditde Hi-Res graphics.

BANDIT: A Tabulous version of this farmous fruit machine game. You may hawve lost

in the past but this one's a winner. You won't be disappointed, =

APOLLO DISASTER: Fast shooting and a cocl head are needid for this outstanding
ma (mindblowing graphics).

ED ALERT: Can you save the earth in the face of the avil chemical “Vicoric Acid"?
RIFLE RANGE: At home on the range you are faced with the big shoot cut. An
exciting game for two playvers.

ACEY DUCEY: Can you outwit the computer in this great card game. Great all round
effects,

EDUCATIONAL PACKII for the Vie + 3K expansion
LUNAR MATHS: A must for youngsters up to the age of 7. Te get the Apolio space
craft to the moon and back you must answer 10 selected maths guestions.

Big beid graphics, simple wuch key entry make this an easy gama for any
Youngster 1o use.

3K RAM PACKS ARE AVAILABLE ON REQUEST AT £29.95 + £1.05 P&P

ADVERTISING PACKS [dealers only)
Shop window advertising/demonstration programs undartaken on request. We
already have a large stock (standard} waiting for your order. Phone for mone details.

Can you write Basic/Machine Codedgamss and educational programs for the Vic. If
5o send them on casseme to the address balow, or give us & ring. 15% rovalty or a
lump sum paid on all accepted programs.

Basic consultancy. If you have & business with problems or need advice on computer
matters phone Titan Programs now!

Games Tape 1
Lunar Maths
3K RAM packs (required for Lunar Maths onhy)

£5 {fully inclusive)
£6 (fully inclusival
£29.95 + £1.05 plp

For instant desparch send chegque or PO to:

TITAN PROGRAMS
83 Ashwood Road, Rudloe, Corsham, Wiltshire SN13 OLG
Telephone: Chippenham (0249) 55854, Hawthorn (0225) 810132

At last 16K ZX817

ASTRO-INVADERS

Justlook at these features ...
... then look at the price!

® Superior machine code programming

@ Explosive on-screen kill effect

® High-scoring saucers

®Manoeuvring array of 54 attacking aliens

@ Photon-torpedoes with rapid fire facility

@ Accelerating attack rate

® On-screen kill count with high-score update
® Destructable defence shields

@ Fast action space-graphics

® A new dimension in ZX81 value

Astro-Invaders is yours on cassette with FOUR BONUS GAMES:
ARCADE GRAND PRIX — drive four levels of machine code skill.
PENALTY — get ready for Spain ‘82; defend your goal agzinst the
sharp-shooting ZX81.

GOLF — judge shot-strength, angle, bunkers ... and maybe hole
in one!

plus machine code fun with
SWAT — war on the insect world!

5 Amazing games on one cassette for ONLY £3.65 (post free in
UK]. Order yours from:

JOHN PRINCE,

29 Brook Avenue, Levenshulme,
Manchester, M19.

&)
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ZX81 owners

have you seen
The Cambridge (Collection
A book of

30 PROGRAMS
For Only £4.95

NO MEMORY EXPANSION NEEDED

Each program has been designed to fit into 1K of RAM

TEACH YOURSELF PROGRAMMING

Comprehensive explanations of each listing will teach

you many techniques of ZX81 programming.

HOURS OF AMUSEMENT

With titles such as FORTRESS, BALLOON, and ODD MAN

OUT, you could easily become a ZXB1 addict. Plus,

entirely new implementations of well-known favourites;

LUNAR LANDING, MASTER CODE, ORBITAL INVADERS,
and many others.

CASSETTE AVAILABLE TOO!

If you order the book you can also buy the
programs on a quality cassette for only
£4.95 extra.

Please send me:

copies of the book at
£4.95 each

copies of the book and
cassette at £9.90 pair

Please send your orders
with cheques/PQO's to:

22 Foxhollow, Barhill,
Cambridge, CB3 BEP.

Richard Francis, Dept.YC A/ S



ZX81

SOFTWARE FOR THE 7K USER
12 PROGRAMS £3.50

9 for 1k plus 3 expanded for 16k ~
Including:
# BIORYTHMS PLOTTER

# MOON LANDING GAME
# TELEPHONE CHARGES
# ESP TESTER

¥ LOANS & MORTGAGES

Games and Household Management programs written
in BASIC and machine code. Recorded both sides.

Please allow 10-14 days for delivery.
S A S S e e D S s

[ ] ° YC6

SMictomania i
1/2 Wilson St, Bristol BS2 9HH.

Please send me __ cassettes at £3-50 I

| enclose a cheque/postal order for £____ I
Name:. + 4 v 0 0 0 w0 0 0 0 0 0 0y sy
A.ddress:: IO MRS, (R o e [ o] P PN (RS PR () [ Bl [rek] o] i I

T T 3 T

NEW ZX81

16K SOFTWARE

THE DIGGLES KITCHEN
RECIPE CASSETTES

CELEBRATION DINNERS TO
SIMPLE SUPPERS

VOLUME 1

50 pages of world wide recipes
£4.99 (inc. p&p and VAT)

VOLUME 2

50 pages of European recipes
£4.99 (inc. p&p and VAT)

‘SPECIAL OFFER — both volumes for only £9.00
inc. p&p and VAT
More volumes to follow

Mail Order Only — please specify which volume(s)
Send remittance to:

MICRO COMPUTER SOFTWARE
Unit D6, Pear Industrial Estate,
Stockport Road, Lower Bredbury,
Stockport SK6 2BP Tel: 061-494 2441

ZX 81 64K
RAM EXPANSION PACK
2 e

Quite simply good value for money at £58.65 including VAT plus
£1.50 P&P. Contained in a specially designed plastic case.

Z¥81 16K RAM EXPANSION PACK also available as above

£32 inc VAT + £1.50 p&p.

Junior Maths Pack One to run on 1K RAM ZX81 — five helpful
programmes on cassette for £3.75 inclusive. Logic, Sums,
Nimb, Division & Money. ;

12 MONTHS GUARANMNTEE. DELIVERY 14 DAYS

*See our Aprif issue advertisernent for Vic 20 Product details*

CEL CUSTOMISED ELECTRONICS LIMITED
Winker Green Mills, Stanningley Road, Armlay,
Leeds LS12 3BB. Telephone 0532 792332
155 Marton Road, Middlesbrough, Cleveland TS4 ZEN.

Telephone 0642 247727

COMPUTER

. __is your magazine — every issue
is full of articles specially written for the
home computer enthusiast.

Reviews of personal computers:
Programs; Surveys of software available on
the market; New application ideas for your
computer; Computer Club — news from your clubs;
Calculator page; Letters; Answers to your problems
and pages and pages of computer games and
program listings.

All for only 60p s
Ensure your copy SUBSCRIPTION
ORDER FORM BETWEEN

each month, take PAGES 90 & o1

IN THIS ISSUE

out a subscription °
NOW!
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THE ZX81
COMPANION

ISBN 0 90721 01 1
Price £7.95 incl. UK P&P

If you have a Sinclair ZX81 and want to use it to its full
potential then, as the experts have all agreed, this is the book
for you. It contains detailed guidelines and documented
programs in the areas of gaming, information retrieval and
education, as well as a unique listing of the 8K ROM for
machine code applications.

‘Far and away the best . . . once again Linsac has produced the
book for the serious end of the market’. — Your Computer,
November 19817.

‘The ZX&1 Companion is a most professional product . . .
many good illustrative programs, tips and warnings’. —
Education Equiprment, October 1981,

with

‘Bob Maunder's attempt to show meaningful uses of the
machine is brilliantly successful . . . thoughtfully written,
detailed and illustrated with meaningful programs . . . To
conciude — the book is definitely an outstandingly useful
second step for the ZXB81 user'. — Educational ZX80/81 Users
Group Newsletter, September 1987,

Send you cheque for £7.95 to:

LINSAC o

68 Barker Road, Linthorpe
Middlesbrough TS5 5ES

ELECTRIL
PENL)
LOMmeaAny

PRESENTS

cHASTEROIUS

AUTHOR Robert J Wray
(CYEPC 1982

—FEATURES -

100% Machine code 5k,
Carefully designed graphics
Full screen ship control
*“Smart® hunter-killer UFO

5 speeds 5 high scores

On Screen S-I.'.:orlr‘lg & status

1 or2 player

Multi fire Iaser Cannon

Speed increases during game
Money back guarantee

£4.95

1 MOUNTVERNON BILTON N. Humberside
All Trade equiries welcome

SO -JOmnh G —

EPC

WELCOMIE,
SPECTRUM!

RD Laboratories are pleased to continue supplying
Reaitime Interface Modules for economic micro
control and instrumentation — suitable for all ZX
Computers. Including Clive Sinclair’s brilliant new
ZX Spectrum! :

The RD 8100 Modules can be used in many
applications: —

® DATA LOGGING

e CONTROL

e AUTOMATIC TESTING

e INTERACTIVE GRAPHICS

® GAMES AND LEISURE ACTIVITY

The RD 8100 Module range consists of Logic
Input/Qutput Port; Analogue Input Port; Analogue
Multiplexer/ Amplifier; Analogue Output Port; Light
Pen Module.
For full details of the RD 8100 System, please send
a stamp and your address to Department CY at RD
Laboratories.

R D Laboratories

5 HKennedy Road, Dane End, Ware, Herta. SG12 OLU
[(o9201 E4380

WHAT CAN | DO WITH 1K?

If your answer is not much, then you must read
Roger Valentine’s book “What Can | Do With 1K?
(40 programs and routines for the 1K Sinclair ZX81)".

. a splendid book and one which will repay your
investment time and time again.” (ZX Computing).

Book £4.95.
Also available on cassette £4.95.

NEW
WHAT CAN | DO WITH 16K?

The companion volume to the above, containing
complete program listings for 16K.

Book £4.95.
Cassettes available individually — ask for list.

ZX81

Probably the best ZX program ever written for the
serious business user.

Cassette £10.00. Full maintenance contract available.

" WHRT CAN T
% DO WITH 1K? =
a-::

V & H Computer Services

182c Kingston Road o
Staines [ &
Middlesex g
Tel: Staines 58041 g

L Mgk & Soamaty
ot Tap IE semne TXEL
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Wida Software

Specialists in Educational Software For Schools and Colleges

| MASTERMIND
WORDPACK || ‘or ) TENGER

EDUCATIONAL SOFTWARE
AUTHORING PROGRAMS zxa1 16K
FOR TEACHERS AND STUDENTS

® Competes against you to find your secret

®\Write and Solve your own tests number before you deduce its secret number.

e@\\rite and Play your own word games ® Operates on 5 digit numbers.

®Write and Solve your own puzzles ® Handles any number of repeats of one or more
digits.

Wordpack 1 Wordpack 3 ® Maintains a record of all tries and scores during

Wordpack 2 £4.50 Wordpack 4 £5.00 a game.

® Validity checks on entries.

All for ZX8T with 16K 2 -
* payment by cheque or credit card Supplied on cassette £4.95 inc. p&p

Send s.a.e. for catalogue of educational software for Apple Ii,
PET, ZX81

Cottage Software
- i 2 Tilmans Mead
AN prices incl. VAT: B -m'.- Farningham, Kent DA4 OBY

WIDA SOFTWARE 2 Micholas Gardens, London W5 SHY. Tel: 01-567 6941

*ﬁ*********ﬁ**:
A& FSOFTWARE X
X

F RO OR

FOR

ATOM & BBC

USERS

OTHER ATOM TITLES
-ng \", OQ F{}I:E'_C.iTi-L.SB EARLY WARNING_ _» 4,85

4.95 ROBOT NIM_____ = 3.95

MINEFIELD .
? F i‘ E:SO P ATOMIC CUBE____+ i 4.95 POLARIS.__ . 3.8§
lrS rl 2 e MISSILE COMMAND. &+ 4 S5 PONTOOM__ & 3.85
+= 5K lext G¥graphics +» = 5K tlext 1/Z2grophics

@ M”F] I] |:| N x = Floating Point Required
@ F W @ e Gh'e SRR G E'ed ER'ED ER'E 'l STaD

PR PN PR TSR SRR TARI TN AN

AL R e ATOM SUPERCOS

By following the clues and overcoming the cbstocles Tired of waiting for ycur programs to loed?

can you solve the mystery of the "DEATH SATELLITE® SUFERCOS: is o low cost HIGH SPEED(IZ00 boud) COS

and unlock its secretg?77 you will be able 1o sovelload 5 times faster ihon normals
In addition SUPERCOS provides wisible load, program lest

Your ATOM will require 12K RAM. (FPaint NOT Required) verifying, plus 8 offer commands. Reqs 1:25RAM anly 5:85

Full competition details supplied with all orders

PRICE 5.00
L
DA AR ll @ M @E}@
CY LDN ATTACK Two popular games from our Alom range corwerled and
enhonced fo run on BOTH MODEL A& B MICRO's
In this 30 all action game, hi-resolulion graphics EARLY WARNING Desiroy the oltacking waves of ICBMs
are used to simulate the pilots view of space using a radar tracking system ard  intercept missiles.
from the cockpit of his Starfighter. 4B Levels - Each one harder than ihe  lost .00
Your instruments are conslantly disployed and
include -Llong range scanner — Laser energy status - POLECAT Find your way through the warren onta the
and fuel status. Score and Hi=score also displayed surface amd return fo your burrow with winter supplies
= i = E O THE i L i o
Written in mic for the ATOM using SH text 6K graphic Sooi PO e FULECAS —
FRICE L.95 SPECIAL OFFER Deduct 1,00 per additional cossette when you

order Z or more programs

WE PAY 23% ROYALTIES ON YOUR PROGRAMS
ORCERS TO A&F SOFTWARE OWILPSHIRE AVE, LONGSIGHT, MANCHESTER, MiZ STL [Access/Borclay card on (051320 5482]
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ZXSOI 1 -537.95
WAR! s

ZX KEYBOARD < o
FULLY CASED °
wi REPEAT KEY

Fully CASED KEYBOARD £37.95
Uncased KEYBOARD £27.95
KEYBOARD CASE £10.95

This is a highly professional keyboard using executive
buttons as found on top quality computers. It has a repeat
key and comes complete in its own luxury case. This is a
genuine professional keyboard and should not be confused
with toy keyboards currently available on the market.

16K RAMPACKS

MASSIVE ADD ON MEMORY

WHY WAIT TO PAY MORE £33,
FAST IMMEDIATE DELIVERY e 'j,2

Post to
DIEOE VO i s it = Ly g = e e ey T TRy

. Pleasesendme ............. RAM Packs £32.95 each
KAYDE Electronic SVStems Please send me...... Cased Keyboards £37.95 each
48/49 Exmouth Road

Please send me ... .Uncased Keyboard £27.95 each

Great Yarmouth Pleasesend me ......... Keyboard Case £10.95 each
Norfolk NR30 3DP llenclasafs e s s s
Tel: {0493' 5786? .........................................................

All products include VAT and are fully

bUlIt and tEStE‘d and come Wlth a Cﬁmplete i i B A L
money back guarantee. Please add £1.50 p&p and make cheques payable to
Kayde Electronic Systems.

e M A S BRI CEND DI CED mm mmm e e (SRS o R
=
oi)
3
[1:]
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The Radio Shack TRS-80TM Modsl il is a ROM-based
computer system consisting of:
@ A 12-inch screen 10 display results and other nformation
® A 55-key console keyboard for inputting pregrams and data
1o the Computer ® A Z-B0 Microprocessor, the “brains” of
the systern # A Real-Time Clock @ Read Only Mamory
(ROM} comaining the Model Il BASIC Language (fully
compaiible with mast Medel | BASIC programs) @ Random
Access Memory (RAM) for storage of programs and daja
while the Computer is on [amount is expandable from " 16K
16 “48K", opticnal extral @ A Cassette Intedface for long-term
siorage of programs and data [requires a separate cassctie
recorder, optional/extral @ A Printer Interface for hard-copy
output of prOQrams and data {requires a separate line ponter,
optional/extral ® Expansion 2rea for vpgrading 1o a disk
based system (optional ‘extral ® Expansion area for an AS-
232.C sengl communications interface [optional ‘extral
All these componeants are contained in a single moulded case,
and all are powered via one power Cord.

Disc Drives Kit with 2x40 Track Drives — £588 + VAT

Disc Drives Kit with 2x80 Track Drives — ET29 <« VAT

HITACHI
PROFESSIONAL
MONITORS

9" — £129 £99.95
12" —£199 £149

® Reliability Solid state circuitry using an IC and silicon
transsstors ensures high reliability. @ 500 fines horizontal
rosolution Horizontal resolution in excess of 500 lines iz
achieved in picture center. @ Stable picture Even played
back pictures of R can be displayed without jittering.
® Looping video input Video input can be looped through
wailh built-in t@rmnation switch. ® External sync opara-
tion (available as option for U and C types] ® Compact
conatruction Two monitors are mountable side by side ina
standard 19-inch rack,

VAT

ACORN ATOM

UNIGQUE IN CONCEPT —

THE HOME COMPUTER

THAT GROWS AS YOU DO
Fully Assambled £ 157 50 + vAT

i e, PE

wres include ®  Full Siged Keyboard ®
Assambler and Basic ®Top Quality Moulded Case
®Optional  High  Resolution  Colour Graphics #6802
Micropracassor

Special

B0/132 Column
Centronics Pamllel
Bi-directional
Upper & lower case
Trse Doscenders
9x9 Doz Matrix
Condensed and

Enlarged Charactars

@ Interfaces and

Aibbons available

MX80T £339 - var
MX80F/T £389 « var

MICROLINE 80 £289 -« var

® 80 cps Uni-directional ® Small $ize: 342 (W) = 54 (D] =
108 (H} mm. ® 180 Characters. 98 ASCIl and &4 graphics @3
Character sizes: 40, B or 132 chars/lne @ Friction
and Fin Feed @ Low noise. 65 08 ® Low weight: 6.5 kg

® 4 Mhz Z-BOCPU @ Dynamic RAM ® 2K ROM & BASIC
i5 provided ® High Resolution Graphics # 9 High Focus
Green Display ® Upper and Lower Case # 80740
Characiers x 25 line display @ Electro Magneut Cassatte
Deck included @ ASCTY Keyboard @ Mumerie Kaypad @
Sound Quipun ® Built-in Clock and Music.

Available Soon-Discs, Printers and other Accessorns.

:dﬁbﬂlrnn::-mmmu:m-
* 6502 based system - best value for money on the

market. * Powarful BK Basic Fastesr around s Full
Chwerty Keyboard * 1K RAM Expandable to 8K on boerd,
+* Power supply and BF Modulator on board, »No Extras
newdied — Plug-in and go & Kansas City Tape Interface on

board, * Free Sampler Tape including powerful
Dissassembler and Monitor with each kit % If you wani 1o
kearn about Micros, but didn't know which maching
15 buy then this is the machine for vou

KIT ONLY £99.95 . var }

Fully Assembled — £148 + vaAT

PLUS F4.60
Post &
Packing

WE ARE NOW STOCKING THE
APPLE Il AT REDUCED PRICES

AUTOSTART

T

R
Getting Sterted APPLE || w5 faster, smaller, and more

powerful than its predecessors,

because of bullt-in feaiures like:
®#BASIC — The Language that Makes Programeming Fun,
® High- Resolution Graphics (in a3 54,000-Point Array) for
Finely-Detailed Displays. @ Sound Capability that Brings
Programz to Life. @ Hand' Controls for Games and Other
Human-lnput Applications. @ Internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big System Per

formance ima Small Package. ® Eight Accessory Expansion
Slots to let the System Grow With Your Needs,

You don't need to be an expert to enjoy APPLE I It 15 &
complete, ready-to-run computer, Just connect it 1o a video
display and siart wsing programs [orf writing your own) the
first day. You'll find that its tutorial manuals heldp you make it
your own personal problem solver.

nd it's more fun to use oo

Ideal for small bhusinesses, schools, L;lJI‘uF-Hl‘:s_ homes, @16
Suitable for the experienced. inexperienced, hobbyis),

GENIE |

NOW INCLUDED: Sound, Upper and lower case, Extended
BASIC and Machine Code enabling the Writing and
Execution of Machine Codes Frogramming direct fram

Kayboard,

16K RAM. 12K Microsaft BASIC

Extensive Software Range.

Self-Contained PSU UHF - Modulator Cassette. Extérnal
Cassette Interface. Simply plugs into TV or Manitor
Complete and Ready to Go. Display is 6 lines by 32 or 64
Characters Switchable, 3 Mannuals incloded, Users Guide,
Beginners Pregramming and BASIC Reference Mannual.
BASIC Program Tape Supplied. Pixel Graphics.

The NEW GEMNIENl an ideal Buginess Machine 13K
Microsoft BASIC in ROM. 71 Keyboard. Numeric Keypad.
Upper & Lower Cose. Siandard Flashing Cursor. Casserte
Interface 16K RAM Expanded extarnally 1o S8K

GENIE | & |1 EXPANSION UNIT
WITH 32K RAM  £199 +var

PARALLEL PRINTER INTERFACE CARD
£35.00 < VAT

TEAC FD-50a haz &80 tracks giving 125K Bywes
unformatted single density capacity.
The FD-50A can be used in double density recording

mode.
The FD-50A is Shugart SA400 interface compatible.
Direcily compatible with Tandy TRSBD expansion

interface.

Also interfaces with Video Gemie, SWTP, TRSS),
Morth Star Herizon, Superbrain, Mascom, erc. erc.,
Address selection for Daisy chaining up ta 4 Disks.
Disks plus power supoly housed in an attractive grey
case.

;E_l TRACK

ingle e
Disk Dirree ms VAT
77 TRACK

Single o
Digh Drive E299 « vaT

Double
Diok Drive £389+ VAT

Doubde
Dok prve £499 < var

Delivery is added at cost. Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAM EXPRESS number,

it

“Europes Largest Discount
Parsonal Computer Stores"

14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet 8R Station — Moorgate Line).
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G
OPEN (BARNET) — 10am - 7pm — Monday to Saturday
311 Edgware Road, London W2, Telephone: 01-262 0387
OPEN (LONDORN) — 10am - Epm — Monday to Saturday
* IRELAND: 18 Herbert Streer, Dublin 2. Telephone Dublin 804165

CREDIT FACILITIES ARRANGED

send S AE. for application form

TELEPHONE SALES
OPEN 24 hrs. 7 days a week

01-449 6596

== | e
=
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CASSETTE professionally recorded by
SOUND NEWS STUDIDS

GAMES PACK — -Fnr this for value! 5§ x 18K programs PLUS 2 x 1K programs BTE ]
3-D Battle (M /code-1K) — Fast moving space baittle with continuous count down RLeE ]

of energy umis lefr
c"‘f Bomb (M/code-1K} — Destray the bulchngs and land your plang Your tuel

has nearly gone and you circle the city lower and Fower
Warp Wars lBlﬁc & M/code-16K] — Features realistic space craft moved by B code far
ipreviousty sold at Micrafar with mislinl response

Sweet Toorh for 4 95}
Snake (Bagic-18K) —

A game of thought and skill Pass through all the marked

ipreviously sold ar Microfairr squares withoui crossing or doubling back on your path

far £3.95) but waitch out for the expanding black biob

Sweat Tooth (Basic & M/code-16K] — M code routines used 1o move your fal face round the
screen and gobble the sweets

PLUS Slalom and Black Holes iproviously sold 1ogether for £4 95

JRS SOFTWARE

19 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 3JU
TELEPHONE WORTHING 65891 (Evenings and Weekends only)

As reviewed in ‘YOUR COMPUTER'®
March 1982 :

16K RAM PACK
£35 ($69.95)

WHY PAY
MORE

An ESSENTIAL addition to your 1K RAM ZXE1 (or ZXB0 BK ROM)

Pl Shalas welnr B v o oor e aineg s

jele] N AR (written by PAUL HOLMES)

Provides the following adtitional facilities

Line renumber you state starting number and increment value
Search and replace changes every occurence of 4 character as you reguire

Free space tells you how many free bytes you have left
SPECIAL GRAPHICS ROUTINES

Hyper graphics maode graphics never seen on a ZXB1 befaore

Fully built, tested and guaranteed.
Mo additional power supply required,

Open  instantly sets up as many emply print lines as you require. (1K wersion anly) black case

Fill used in conunction with OFEN fills your screen

specified character

Reverse changes each character on your screen 1o 15 inverse video
TAPE ROUTINE provides a system WAIT condition until a signal 1s receved in

the cassette ear jack many uses !

All these routines are writlen iy machine code and together take up only
164 BYTES of your precious Ram anancredible achwevement!!

The price i® ncredible too! ONLY £3.95 [($7.90) for cassette, including FULL

mstructions and example programs,

ALSO svailable 16K version ONLY £4.95 (39.90) which includes all the above PLUS

18K VERSION

GOTO's and GOSUB's included in line renumber

Search for and list every ling containing specified characrer
9

mstantly waith your

No wobble problems — fully
compatible with printer etc, etc
(Please send large S.A.E. + 50p for a
copy of YOUR COMPUTER RAM
pack reviews (March 1982) —
Refunded when you- purchase the
RAM pack). Please allow 21 days for
delivery

STOP PRESS

NOW AVAILABLE — 64K RAM pack
(56K useable) £75 inclusive

RPHICS TOOLKIT (Another l;rha*s:tler;:si1=.w::«=..b by PAUL HOLMES]) |

22 exciting MACHINE CODE routines that give you control over your screen as never befare !
(ZX81 - 16K RAM ONLY)

DRAW/UNDRAW draws ar deletes your
multi-character shape which is defined in a REM
statement. You may define as many different
shapes as you like and draw or undraw each at
will at whichever screen position you choose

FOREGROUND QN/QFF use this 1o ‘protect’
axisting characters on your screen. When on new
shapes will appear to slide behind and re-emerge
from ather shapes

BORDER/UNBORDER Draws a border round the
edges of your screen area. Edit lines can be used
if required. Your border is protected when
foreground is on

FILL Fills any number of lines you specify, starting
at any line you specify, by your chosen character

REVERSE Converts all characters to their inverse
video, contral as in FILL
L

PRINT POSITION CONTROLS

SCROLL facilities

WRSCROLL

DOWNSCROLL Scroll your sereen in the
RIGHTSCROLL direction indicated
LEFTSCROLL

OMNSCREEN/OFFSCREEN turns your screen on or

off

BACKGROUND ON/OFF
Fills your screen by your specified character.
When foreground is on existing information is
unaffected and shapes will appear to pass in front
of your background, without deleting it

SEARCH AND REPLACE will search the screen for
every occurence of the character you specify and
replace it with your new character

SQUARE draws a square or rectangle from your
specified co-ordinates

ALL these routines are in machine code for
SUPER-FAST response ! Simply load GRAFPHICS
TOOLKIT, which repositions itself at the end of

UupP -
LRI your RAM, and then your own program (or key in

Df#’” After your next PRINT position in a new onel, GRAPHICS TOOLKIT uses only 2K of

LE the direction indicated your RAM and that includes space to load the

RIGHT programmers TOOLKIT described above (16K

EDITPRINT Moves next PRINT pasition to first RAMGversion)

edit lineg

ALL FOR ONLY Es 95 ($11 m, This jncludes a cassette with 2 copies of the program
= a plus a comprehensive instruction booklet with

(amazing value from JRS) examples
NOTE: All prices are fully inclusive — send cheque or P.O. to JRS Software at above address

OVERSEAS CUSTOMERS Payment may be made in Sterling (Money Order available at | Prices guoted above are also export
PLEASE NOTE your bank) ou 5U.5. (U.5.A. customers only). prices and include AIRMAIL postage
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- When you outgrow your personal computer
that’s the time you'll wish you'd bought a DAL

Very low priced personal computers can leave you 6. Sound commands fer music

feeling very low, after the initial novelty has worn off. generation.

Having learned what the computer can do, you then 7. Standard TV interface via aerial

find out what it can’t do. Unless you expand the system. socket.

And that can set you back a few hundred pounds for These standard features pave the way for a whole new
items such as extra RAM and serial interface. In fact, vista of personal computing possibilities.

more than you paid in the first place! Find out more by completing the coupon today.

So when you've done all the sums, you'll realise that i Large range of "Dainasoft” software available, e.g.
the DAI personal computer offers incredibly good value viewdata, word processing, educational, games . . .
for money.

Just look what you get for the all-in price.

1. 48K RAM.

2. 24K ROM-based software that
includes a fast BASIC interpreter,
scrolling screen editor, machine

‘code utility program, twin cassette
tile handling, and disc support.

3. A full duplex RS232 serial interface
allowing direct connection of a
printer (with resident software
support) and other peripherals.

4. A parallel intertace for connection
of the CP/M compatible DAl disc
unit and other user devices.

5. Superb 16-colour high resclution
graphics (256 x 336).

My interest areas are .

Uaia Ppplications
LUKl Lid. EiEo onimsslicieale:

‘@ DAl sets you up for life  16B DYER STREET, CIRENCESTER; NAME:

GLOUCESTERSHIRE GL7 2PF A DLRe
- TELEPHONE:
CIRENCESTER (0285) 61828 or 2588 e ; AR LR T

TELEX: 43605 BECHAM G

Send ta DAL, 168 Dyer Street, Cire r. Glos. GL7 2PF



Sinclair ZX81 Personal Com,
the heart of a system '
that grows with you.

1980 saw a genuine breakthrough —
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand — over
50,000 in the first 3 months!

Today, the Sinclair ZX81is the
heart of a computer system. You can
add 16-times more memory with the
ZX BAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day:.

Lower price: higher capability

With the ZX81, it's still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

BASIC manual

New =

Every ZXB1 comes with a comprehensgive, specially- written
manual —a complete course in BASIC programming, from
first principles to complex programs.

Higher specification, lower price —
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification

@® Z80A micro-processor — new
fasterversion of the famous Z80
chip, widely recognised as the best
ever made.

@ Unigue ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

@ Unigue syntax-check and report
codes identify programming errors
immediately.

@ Full range of mathematical and
scientific functions accurate to eight

- decimal places.

@® Graph-drawing and animated-
display facilities.

@® Multi-dimensional siring and
numerical arrays.

® Up to 26 FOR/NEXT loops.

@® Randomise function — useful for

games as well as serious applications.

@ Cassette LOAD and SAVE with
named programs.

@ 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@® Able to drive the new Sinclair
printer.

® Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip — unique, custom-built chip
replacing 18 ZX80 chips.

Kit or built —it’s up to you!

You'll be surprised how easy the

ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) — a few hours’
waork with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor— 700 mA at9VDC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.




16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Useit for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software — the Business &
Household management systems
for example.

SirncCi=ir-
Z X8I

€ Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282,

Available now-
the ZX Printer
foronly £59.%

Desianed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings —particularly
useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connectsto therear
of your computer —using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81

BY PHONE - Access, Barclayecard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt —
and we have no doubt that you will be.

I_Tn: Sinclair Research, FREEPOST, Cambetley, Surrey, GU15 3BR. Ordar_l
| oy | item | Code | Item price To;:taT |
| £
= | i
I I Sinclair ZX81 Personal Computer kit(s). Price includes | [ [ I
| ZX81BASIC manual, excludes mains adaptor. 12 49.95 | I
Ready-assembled Sinclair ZX81 Personal Computer(s). |
I = Price includes ZX81 BASIC manual and mains adaptor. 11 | 69.95 | _ l
| Mains Adaptor(s) (700 mA atQVDC nominalunregulated). | 10 | 805 | |
I | 16K-BYTE RAM pack. | 18 2005 | |
Sinclair ZX Printer. 2 | 27 | 5995 |
| | BKBASIC ROM to fit ZX80. | 17 | 1988 |
I | Post and Packing. | ‘ 2.95 I
I [ Please tick if you require a VAT receipt TOTALE: I
| *1enclose a chequelpostal order payable to Sinclair Research Ltd, for £ |
| *Please charge to my Access/Barclaycard/Trusteard account no. I
I "Please delete/complete as applicable. | | l ' | = | | | | > ]I. | I
Please print.

| Name: MriMrsiMiss L[ | | 2 A PR [l
v N 1 T e DT T e (T hei eee] b (603 [l
| i O s S A ST s B el
LFREEPOST —no stamp neeaded. YOC 06



Make the most of your
Sinclair ZX Computer...

Sinclair ZX

software
on cassette.

3.9—5 per cassette.

The unprecedented popularity of
the ZX Senes of Sinclair Personal
Computers has generated a large
volume of programs written by users.

Sinclair has undertaken to
publish the most elegant of these
on pre-recorded cassettes. Each
program is carefully vetted for
interest and quality, and then
grouped with other programs to

" form a single-subject casserre.

Each cassette costs £3.95
{including VAT and p&p) and comes
complete with full instructions.

Although primarily designed
for the Sinclair ZX81, many of the
cassettes are suitable for running
on a Sinclair ZX80—if fitted with a
replacement 8K BASIC ROM.

Some of the more elaborate
programs can be run only on a
Sinclair ZX Personal Computer
augmented by a 16K-byte add-on
RAM pack.

This RAM pack is described
below. And the description of each
casserte makes it clear what

* hardware is required.

16K-BYTE RAM pack

The 16K-bvte RAM pack provides
16-times more memory in one
complete module. Compatible with
the ZX81 andthe X80, itcan beused
for program storage orasadatabase.

The RAM pack simply plugs
into the existing expansion port on
the rear of a Sinclair ZX Personal
Computer.

Cassette 1 -Games
For ZX8I (and ZX80 with 8K
BASIC ROM)

ORBIT -vour space craft’s
missionis o pickupaveryvaluable
cargo that's in orbit around a star.

SNIPER - vou're surrounded
by 40 of the enemy. How quickly
can you spot and shoot them when
they appear?

METEORS —vour starship is
cruising through space when vou
mectameteor storm. Howlong can
vou dodge the deadly dan(%cr?

LIFE-].H.Conwav’s ‘Game of
Life’ has achieved tremendous
popularity in the computing world.
Study the life, death and evolution
patterns of cells.

WOLFPACK - your naval
destroyeris on a submanne hunt.
The depth charges are armed, but
must be fired with precision.

GOLF-what's vour handicap?
It's a tricky course but vou control
the strength of your shots.

Cassette 2-Junior

For ZX81 with 16K RAM pack

CRASH -—simple addition —with
the added attraction of a car crash
if vou get it wrong.

MULTIPLY -long mult-
plication with five levels of
difficulty. If the answer's wrong -
the solution is explained.

TRAIN - mulrtiplication tests
againstthe computer, The winner's
train reaches the station first.

FRACTIONS - fractions
explained at three levels of
difficulty. A ten-question test
completes the program.

ADDSUB-addition and
subtraction with three levels of
difficulty. Again, wrong answers
arc followed by an explanation.

DIVISION — with five levels of
difficulty. Mistakes are explained
graphically, and a running score is
displaved.

SPELLING—up 1o 500 words
over five levels of difficulty. You
can even change the words yourself.

Cassette 3-Business and
Household

For ZX81 (and X80 with 8K
BASIC ROM) with 16K RAM pack

TELEFPHONE - sctup yourown
computensed telephone directory
and address book. Changes,
additions and deletions of up to
50 entrics are casy.

NOTE PAD —a powerful, easy-
to-run system for storing and
retrieving everyday information.
Use it as a diary, a catalogue, a
reminder system, or a directory.

BANK ACCOUNT -a
sophisticated financial recording
svstem with comprehensive
documentation. Use it at home to
keep track of ‘where the money
goes, and at work for expenses,
departmental budgets, etc.

Cassette 4-Games
For ZX8I (and ZX80 with 8K
BASIC ROM) and 16K RAM pack
LUNAR LANDING-bring the
lunar module down from orbit to a
soft landing. You control amtitude
and orbital direction - but warch the
fuel gauge! The screendisplays your
flight status—digitally and graphically.
TWENTYONE -a dice version
of Blackjack.
COMBAT —vou're on a suicide
space mission. You have only 12

| [ Qey Code Item Item price ' Total
| [=2i Casscite | -Games £3905 |
| e s s ;
l [ I 33 (Casserte 3 - Business and Household £3.95 '
[ | | 23 Casserte 4-Games | £395 ===
i | 25 | {_'al>r-l:'l[s'_‘_J-—“I:I;E!f“i-‘:;i-ll;::;1inl'| 305
I | | 26 | Casserre6-Family Quiz -;__3 95
l ,._, T '1_.'-' | *BK BASIC ROM for ZX80 | £1995 i
| 15 16K BAM pack for ZX8] and £X80 L2995
I I *Poscand p-::ck-in_l.( ifapplicable L£2.05
e i ]
|
I

[ Name: Mo/ Mrs/Miss

missiles but the aliens have
unlimited strength. Can you take
12 of them with you?
SUBSTRIKE-on patrol, your
frigate detects a pack of 10 enemy
subs. Can vou depth-charge them
before they torpedo vou?
CODEBREAEKER . -the
compurer thinks of a 4-digit number
which you have 1o guess inup to 10
tries. The logical approach is best!
MAYDAY - in answer to a distress
call, vou've narrowed down the
search area to 343 cubic kilometers
of deep space. Can you find the
astronaut before his life-support
system fails in 10 hours time?

Cassette 5 -Junior
Education: 9-11-year-olds

For ZX81 (and ZX80 with 8K
BASIC ROM)

MATHS -tests anthmetic with
three levels of difficulty, and gives
your score out of 10.

BAT ANCE —tests understanding
of levers/fulcrum theory with a
series of graphic examples.

VOLUMES —‘yes’ or ‘no’
answers from the computer to a
series of cube volume calculations.

AVERAGES —what's the average
height of vour class? The average
shoe size of your family? The average
pocket money of your friends? The
computer plots a bar chart, and
distinguishes MEAN from MEDIAN,

To:Sinclair Research FREEPOST, Camberley, Surrey. GUIS 3BR.

I Please send me the ems Lhave indicated below,

— e e E— e m—— e T — —

BASES - canvert from decimal
{base 10) to otiier bases of your
choice in therange 2 to 9. :

TEMP-Volumes, temperamures
—and their combinations.

Cassette 6 - Family Quiz

For ZX8I (and ZX 80 with 8K BASIC
ROM) zoith 16K RAM pack.

Four different quizzes, cach
consisting of 10 quesrtions suitable
forthe whole family. Theresa
target time for each quiz, and at the
end vou're told how long voutook
to answer the questions - and how
many you got right. The quizzes
cover a range of topics —including
maths, English grammar, and
general knowledge.

How to order

Simply use the order form below,
and either enclose a cheque or give
us the number of vour Access,
Barclayeard or Trusteard account.
Please allow 28 days for delivery.
14-day money-hack option.

Sirnci=ir-
ZX SOFTWARE

Sinclair Research Ltd,
6 Kings Parade, Cambridge,
Cambs,, CB21SN, Tel: 0276 66104,

Please pring

Please charge by Access™/Barclaveard/ Trustcard'ne.,

= FEEY [ Lt |

“Pleasedelerc as applicoble.

*Pleageadd £2.95 tororal ordervalue only if ordering ROM and/or RA M

Ienclose acheque/PO o Sinclair Research Lidfor £

:

=

| I
L ||

Address:

[yt

R
I
|
I
l
I
I
I
I
l
]
I
]
I
|
I




QS DEFENDER.

UF - DOWN — THRUST — FIRE
First and only full screen display.
Software to drive @3 SOUND BD.
Moving Planetary surface. Up to
84 fast moving characters on
gcreen at once. On screen scoring.
Ten missiles at onece. Increasing
attack patterns. Requires 8K
ROM, and 4K min of RAM. £B6.50.

QS8 SOUND BD.

A programmable sound effects
board using the AY-3-8910.3
TONES; 1 NOISE; ENVELOFE
SHAPER: + TWO 8 BIT I/O PORTS.
Eagily programmable from
BASIC, the AY chip does most of
the work leaving your computer
free for other things. Signal O/P
via 3.5 mm Jack socket Ports O/F
via a 18 pin I.C. Socket. £886.00,

QS CHRES BD./

A programmable character
generator giving — 128 SEP-
ARATELY PROGRAMMARLE
CHARACTERS. ON/OFF SWITCH.
1K ON BOARD RAM. Enables
creation and display of your own
characters to screen or printer.
Demo cassette of fast machine
code operation routines and lower
case alphabet included. See below
for ZX PRINTER listing. £88.00.

0% - Louer case
abedefshijklmnoperstuvwxyz

Special offers & news

LEADERS IN CCMPUTER GAMES

LEFT — RIGHT — FIRE

137 INVADERS; High score; 3
levels of play; RND saucers; Bonus
base; Drivez Soundbd. & CHRSbd .
]iesq%jges TE RAM, 8K ROM +3low.

Q8 HI-RES BD.

A Hi-res graphice board giving —
256> 192 PIXELS. 6K ON BD,
RAM. B0FTWARE SELECT/
DESELECT. MIXED TEXT AND
GRAPHICS. 2K ON BOARD ROM.
Resident fast machine code
graphics software (in ROM)
provides the following HI-RES
Commands. — MOVE x,y; PLOT x,
¥; DRAW x,y; BOX x,v; UP; DOWN;
LEFT; RIGHT,; PRINT A%; SCROLL:
ELACK; WHITE CLEAR COFY. See
above for ZX PRINTER listings
using COPY. £#88.00.

(1) Q8 Mother bd. + connector+CHRS bd.+The special Graphics version of
ARCTIC COMPUTING'S ZX CHESS 11. £48.00,
The strongest chess program with 7 levels of play.

(2) Q8 MOTHER BD+CONNECTOR+either SOUND or CHRS bd. £40.00.
We will be at the following shows ... Comeandseeus . ..

THE COMPUTER FAIR, Earls Court, 33rd to 85th April
3rd ZX MICROFATR, Central Hall, Westminster.

30th April & 1st May

POSTAL AND MONEY ORDERS TO:

FIRST CHOICE FOR ZX: SUPPORT:

LEFT —RIGHT — THRUST — FIRE
Software to drive @S SOUND BD.
Multiple missiles firing in 8
directions. On screen scoring.
Inereasing number of asteroids.
Full mobility of ship to all areas of
the screen. Two asteroid sizes.
Bonus ship at 10,000 points.
Requires 8K ROM, 4K min of RAM
+ SLOW function. £8.80.

QS SK RAM Bd.

An extremely reliable static RAM
Bd. which combines with the
computer’s memory to give 4K
total. Plugs direct in to the rear
port on your Z2X Computer.
£18.00.

QS MOTHER BOARD BD. & Q8
CONNECTOR.

A reliable expansion system
allowing a total of any RAM pack
plus two other plug in boards to be
in use at once. Onboard 5V
regulator drives all external
boards. Fitted with two 23 way
double sided edge connectors.
Connector is 2 X 23 way edge
conns soldered back to back.
Expansion can operate in two
ways— (1) COMPUTER
CONNECTOR < Any @S add on bd.
(but no extra RAM pack). (2)
COMPUTER <« CONNECTOR —
MOTHER BD «— ANY RAM PACK.
(2bds to fit in mother bd.) Mother
board £18.00 Connector £4.00.

ALL PRODUCTS FULLY GUARANTED.

QUICKSILVA: 88, UPPER BROWNHILL RD. : MAYBUSH : SOTON : HANTS : ENGLANWD.
Please state Type of machine, Which ROM, Memory size, when ordering.




THE
PROFESSIONAL
ZX81 KEYBOARD

B All-you-need Keyboard Kit £28.95.
® Case only £15.00,

All prices inclusive of VAT, postage and packing.
Please allow 21 days for delivery.

B Plug in — no desoldering.

B Space bar linked to space key.

B Full travel keys. Six spare keys for
your own use.

B Case available to hold keyboard and
ZX 81 microcard.

- . H 16K RAM pack clamp
- . supplied with case to
eliminate white outs!!

d.E COMPUTER KEYBOARDS DIV,

DEAN ELECTRONICS LIMITED
GlendalePark Fernbank Road Ascot Berkshire England
Dial-a-leaflet 03447 5661 Telex 849242

/

No comparape’
collection ah#.
Fffers 50 mych|

or so little |

don't even nead lo Know programming.
instructions and plenty of lips
drill & practice

imevaction & discovery.

Includes:-
TORTOISE

A simplified
version of the
famous Turtle

programme

fit 1K
Creative use of

graphics ED MISSILE
Many innovati Combinaes the
yml s fun of arcade

games with
learning

Fully documented
Includes many £4.95 only
games incl. p&p

Graph-piotter @ Histogram @ Simon-spell @ Skeichboard @ Times-table @ Sets
Series-quiz @ XY-coordinates ® Count @ Equations @ Areas @ Guess-a-Volume
Angles @ Upstairs -Downstairs @ Music-notes @ See-saw @ Wipe-out @ Spell
Temperature ® Clock @ Woney @ Snake EDUCARE
Mastermind @ Mumber -shoot @ + 26 more

EDUCATION

Please send me.........copies Educara’s 50

To:
EDUCARE || enclose chegue/postal order for £ ...,
133a Sloane Stllﬂama fpo : I

| swulxmgn‘v e T e
|._ SR apidanie ........_..__.....__l
Lot your child benefit sarly. Send now.
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THE PERSONAL
COMPUTER BOOK

new edition just published

by Robin Bradbeer

co-author of best-selling
BBC Computer Book

Buying your own micro?

Then you need Robin
Bradbeer's Personal
Computer Book. It tells you
all you need to know about
personal computers and
includes an illustrated

up-to-date survey of 60
micros available in the UK. It contains
information on what you can do with micros,
details of your nearest computer cluband a
survey of books and magazines. Only £5.95.

Available from W.H. Smith and leading booksellers, ordirect
from the publishers by sending £6.95 (including postage
and packing) to Virginia Ayers, Dept. YC, Gower Fublishing

Co Ltd, Gower House, Croft Road, Aldershot, Hants GU11 3HR.




MICHAEL ORWIN'S Z2X81 CASSETTES

(CASSETTE ONE for 1k ZX81

“I had your Invaders/React cassette . . . | was delighted

with this first cassette.”

P. Rubython, London NW10.

“l have been intending to write to you for some days to

say how much | enjoy the games on ‘Cassette One’

which you supplied me with earlier this month. Please let
. . into the secret of your first time load every timel”

E.H., London SW4.

Just two out of aver 30 unsalicitied testimonials.

Cassette One 1k machine code programs:

React, Invaders, Phantom aliens, Maze of death, Planet

lander, Bouncing letters, Bug Splat. 1k Basic programs:

| Ching, Mastermind, Robots, Basic Hangman PLUS

Large screen versions of Invaders and Maze of Death,

ready for when you get 16k. Cassette One costs £3.80.

CASSETTE TWO

Ten games in Basic for 16k ZX81

Cassette Two contains Othello, Awari, Laser Bases,
World mastermind, Rectangles, Crash, Roulette,
Pontoon, Penny Shoot and Gun Command.
Cassette Two costs £5.

CASSETTE THREE

8 programs for 16k ZX81

STARSHIF TROJ AN
Z Repair your Starship before disastor
strikes. Hazards include asphyxiation,
radiation, escaped biological specimens

.+_++-|-_:]
5 and plunging into a Supernova.

STARTREK This version of the well known Space
adventure game features variable Klingon mobility, and
graphic photon torpedo tracking.

PRINCESS OF KRAAL An adventure game. .
BATTLE Strategy game, for 1 to 4 players.

KALABRIASZ World's silliest card game, full of pointless
complicated rules.

CUBE Rubik Cube simulator, with ‘Black step’ facility.

SECRET MESSAGES If you are spying for the KGB, why
not throw away those incriminating code books, and buy
this innocent looking cassette? This message coding
program is txlp gexi jf.

MARTIAN CRICKET A simple but addictive game (totally
unlike Earth cricket) in machine code. The speed is
variable, and it can run very fast.

Cassette Three costs £5.

. Recorded on quality cassettes, sent by first class post, from:
Michael Orwin, 26 Brownlow Rd., Willesden, London NW10 9QL (mail order only please)

MINDYOUR LANGUAGE

e

..It's computer language we're talking about.
(Getting people to understand it is hard enough— but
getting computers to understand our language...!
We've got two features on aspects of computer
communication—plus reviews of Pearcom

(an Apple lookalike) and two powerful business
machines, a description of how a garage
computerised its business...

...and that’s just a sample of Practical Computing,
together with advice for users of Pet, Apple,

Tandy and Sinclair ZX 80/81 computers.

Buy Britain’s leading personal computer magazine.

JUNE ISSUE ON SALE NOW |
80p AT YOUR NEWSAGENTS —BUT HURRY |

YOUR COMPUTER, JUNE 1982 93



Superior Systems Lid.

178 West St, Sheffield S1 4ET. Tel.(0742) 755005

AGORN ATOM 8K rem_ §K rem_ P, 5.1 & COLOUR BOARD
ATOM DISK PACK. mSINaLLU Sli"! VE .
A TOM COLOUR BOARD. |

ATOM GAMES PACK 141

wﬂ!ﬂ)ﬂ[:l: RCA,

FDRTH 'rnr-onva PR.s.cm:_E

PEEKQ COMPUTER
MATIS FACKS | B I

WORD TUTOR .

‘.!EHP‘BPPI‘-‘TEF FOR MR
N T EH'.‘\{';E LINIT FOOR 7

4 URGRADE FOR FC 1500

CFTWARE
WORCPRO WORD PROCESSOR {hod. . ...
WOROPRG WORD PAGCESSOR idusi
APOLLO WORD PROCESSOR (tapel
mr:.e,-xsé | asmntos Baged)

Postage Rates
a.75p b.1.00 c.1.50d.2.50e.5.00

MAIL ORDER

ALL PRICES
EXCLUDE VAT

WiC X COMPUTER. .
\lh'_ C-ﬁ'SSE'TE DECK |

ER. Ly
1i '5'..{ THSX. DRIVE -
PF'{)\:HA“MEFSA'DC-‘-HTRIDEE
MACHINE CODE CARTRIDEE .
I Bas CARTRIDGE
B R CARTRIDGE,
TEK RAM CARTRIDGE.

GE'Tm(.AL{)uA.-u.Eﬁ
VIC PROGAAMMERS REFE
WIG GAMES. ROMS, VARIDUS FROM ... _..

CASSETTE

PACE MAN
SUBMARINE

GUMMAN [hagh rescaution] -
MAVAL BATTLE

COMPOSER. .

i PUTER
Eﬂh’.‘ll EXPANSION .JH.IT
B XTSI VR RAR CARD
B 301552 12K RAM CARD
EQ &30 SINGLE DESK DRIVE.
B0 SAT BUSL DI UNIT
COLOLMR BOARD FOR GEMI
SEIEOUNDEIT.. ...
DUI5T COVER FOR GENI
B 502 GEMIE PRINTER.

SOFTWARL
AQLUIRE BUSINESS GAME, ,
BINUCLEAR BOMBER PILOT ..
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Prices and offers wera preparad many weeks baefore publication of this
magazine, and whilst every possible affort will ba made to meet our offers, in
some cases prices may fluctuate and we would advise you to confirm by
welaphone before ordering.

Please Supply
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Address

§ Access/Barclay/Cheque
Card No.

P&P+VAT
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ZX Users’ Club

; JOIN YOUR USERS’ GROUP — AND MAKE THE
MOST OF YOUR MICROCOMPUTER

Join the National ZX80 and ZX81 Users’ Club, by subscribing to the official monthly club magazine
INTERFACE.

) Please send me the next 12 issues of INTERFACE, containing many programs for each machinge in each
issue, plus hints, tips, software, hardware and book reviews, plus special offers for members. | understand
you will be able to help me with problems regarding my computer, and let me know of any local branches
of the club in my area. | enclose £9.50 (UK), £12.50 (Europe) or £16.00 (elsewhere).

Please send me the following books:

GETTING ACQUAINTED WITH YOUR ZX81 — by Tim Hartnell — £5.95. This great ZX81 book contains
over 80 programs in its 128 pages. Takes you from the first steps of programming your ZX81 to guite com-
plex programs such as WORD PROCESSOR, DRAUGHTS and LIFE. You'll find a host of programs to get
your ZX81 up and running with worthwhile programs, right from day one. Other programs include SPACE
BOY, ROLLER-BALL, CHEMIN DE FER, GRAFFITI, MICRO-MOUSE, POGO, TOWERS OF HANOI,
BLOCKOUT, SALVADOR, BANDIT and DODGE CITY.

—

As well as programs, there are sections to explain the use of PLOT, UNPLOT, PRINT AT, MAKING THE
MOST OF 1K, ARRAYS, WRITING PROGRAMS, BIO-RHYTHMS, ARCADE GAMES, RANDOM
NUMBERS, PEEK AND POKE, HOW TO CONVERT PROGRAMS, USEFUL ADDRESSES, SPECIFICA-
TIONS, THE NEW ROM.

THE GATEWAY GUIDE TO THE ZX81 AND ZX80 — by Mark Charlton — £6.45. Explains ZX BASIC from
first principles. 180 pages, more than 70 programs. Recommended by Creative Computing.

—

MASTERING MACHINE CODE ON YOUR Zx81 OR ZX80 — by Tony Baker — £7.50. Warmly welcomed
by the computer press, this book has continued to attract praise, because it does exactly what it claims to
do in the title.

49 EXPLOSIVE GAMES FOR THE ZX81 (and 29 for the ZX80) — edited by Tim Hartnell — £5.95. Every
game you need: DRAUGHTS, GALACTIC INTRUDERS, STAR TREK, DEATH MAZE, 4-IN-A-ROW and
an 8K ADVENTURE-type program SMUGGLERS BOLD.

P

34 AMAZING GAMES FOR THE 1K ZX81 — by Alastair Gourlay — £4.95. All programs dumped from the
printer and guaranteed to run. This book is the key to making the most of 1K,

GETTING ACQUAINTED WITH YOUR VIC20 — by Tim Hartnell — £6.95. This book is the ideal one for
first-time users of the VIC 20, with over 60 programs.

SYMPHONY FOR A MELANCHOLY COMPUTER and other programs for the VIC20 — £6.95. A great col-
lection of 24 great games — all dumped direct from the printer — for the VIC20.

—

GETTING ACQUAINTED WITH YOUR ACORN ATOM — by Trevor Sharples and Tim Hartnell — £7.95.

—

39 TESTED PROGRAMS FOR THE ACORN ATOM (the best of INTERFACE) — £6.45.

)] PASCAL FOR HUMAN BEINGS — Jeremy Ruston — £6.45. A I OM

INTERFACE,
44-46, Earls Court Road, Department YC, London W8 6EJ.
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SOME OF THE GRAPHICS
NOW POSSIBLE ON THE ZX81

The dK Graphic module is our latest ZX81 accessory. This module, unlike most other accessories
fits neatly inside your computer under the keyboard. The module comes ready built, fully tested and
complete with a 4K graphic ROM. This will give you 448 extra pre-programmed graphics, your
normal graphic set contains 64. This means that you now have 512 graphics and with there inverse
1024. This now turns the 81 into a very powerful computer, with a graphic set rarely found on larger
more expensive machines. In the ROM are lower case letters, bombs, bullets, rockets, tanks, a
complete set of invaders graphics and that only accounts for about 50 of them, there are still about
400 left (that may give you an idea as to the scope of the new ROM). However, the module does not
finish there; it also has a spare holder on the board which will accept a further 4K of ROM/RAM.
This holder can be fitted with a 1K/2K RAM and can be used for user definable graphics so you can
create your own custom charactor sets. £29.95.
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HARDWARE/ SOFTWARE

ZX KEYBOARD

Now with repeat key and facilities to add numaric pad. The keyboard has all the 80/81 functions on
the keys.

The keyboard has been specially designed for the Sinclair computer and is supplied ready-built. It
also has facilities for 3 extra buttons which could be used for on/off switch, reset, etc. £27.95.
Numaric add on £10.

MEMORY 80/81

16K RAM MASSIVE ADD-ON MEMORY
for 80/81 ONLY £25.00

81 SOFTWARE

CENTIPEDE

This is the first implementation of the popular arcade game on any micro anywhere. Never mind your invaders,
etc., this is positively stunning, the speed at which this runs makes ZX invaders look like a game of simple snap.
£4.95.

3D/ 3D LABYRINTH

You have all seen 3D Labyrinth games, but this goes one stage beyond; you must manoeuvre within a cubic maze
and contend with corridors which may go left/right/up/down. Full size 3D graphical representation. £3.95.

TOOL KIT

An extremely powerful tool kit for use with the 16K 81 uses 4K of memory space. £6.95.

GRAPHIC ROM SOFTWARE

Centipede. The graphic rom version of our popular centipede game. £4.95.

SPACE INVADERS
Is the only real version of space invaders on the ZX81. £4.95.

ASTEROIDS
New for the Graphic Rom, a brilliant version of the arcade asteroid game. £4.95,

-]
y 23 Sussex Road, Gorleston,
ro n I ' s Great Yarmouth, Norfolk.
Telephone: Yarmouth (0493) 602453
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IMCRDAGE ELECTRONICS
LONDON'S BIGGESTACORN STOCKIST

OFFICIAL
BJBJC|

ATOM KITS
In our books the best computer

kit available. Build yourself
an Acorn Atom for only £135.
plus £2.50 p+p

New Software from Acornsoft.
Come and get them all including
Atom Chess eDesk Diarye
Adventures elnteractive Teachinge
FORTH ®Atomcalc e Database
LISP ® Game Packs 1 — 11
From £11.50 + 30p p&p

BEC ROM

Update your Atom to the EBC
operating system.

Atom Discpack. £345
8% discpack only £345, operating
manual, cables. plus £2.50 p+p

The BBC Cassette Recorder £28
As chosen by the BBC, but
cheaper! £2.50 p+p

STOCKIST

Woaorking BEC

machine in stock. Call
in for 'hands — on’ experience.

ORDERS TAKEN NOW
FOR BECMACHINE

THE GP - 804 dot matrix printer.
LOWEST EVER PRICE

ONLY £199 ra50ptp

Dot Matrix, Full 96 ASC11
character

New! Just arrived,

The fantastic GP100A

printer. Full printing width.

ALL PRICES INCLUDE VAT

ABSOLUTELY NO MORE TO PAY.

" FROM THIS

";, 24 hr phone servi

TOTHIS

AT THE FLICK OF A SWITCH

With the new ZENITH Monitor. Choose between small or large format
depending on what you’re doing, Small format for definition,

large format for display, Full 12 GREEN screen. Only £85 while
stocks last. [t doesn’t change the output from your computer, just
changes the size of the display. Ideal for VIC 20, TRS 80, Atom,BBC,

Blank
Cassettes
40p each,

£350

for 10.

70p ptp

Also available:
2114 1C’s, Paper for most
printers, Enormous selection of

Books, Leads, etc, etc, etc,

+ Genie machines. £4.50 ptp

RACOMM COLOUR MONITOR
Absolute high resolution. 700300
pictals 12" £350 + £5 p+p Atom
BBC, & Genie machines.
DAI Personal Computer, £684
48K RAM 24K ROM

If it’s not in the advertisement,
send for our rmail order Iists.

We accept company/

institutional orders.

IMCADAGE ELELTRONILS

135 HALE LANE EDGWARE MIDDLESEX HA8 SQP
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30+ PROGRAMS
FOR THE
BBC MICROCOMPUTER

This Book contains program listings, with explanations and tips
on using the BBC Micro
GAMES UTILITIES EDUCATIONAL GRAPHICS & MUSIC
‘ASTRO RUN® *SCREEN PLAY"™ 3D GRAFHICS® .
Most programs will run on Models A & B
Edited by C.J. Evans, various Authors.  April 82
£5.00 inclusive of pbp

CARRYING CASES FOR MICROS

Fibreboard cases for: £X81: BBC Micra: Acorn

Atom: Vic: Apple: 2 Apple Disks: Atari 400 or 800 £168.50 p&p £2.50
For Zx81 only, COMPACT BLACK ABS CASE £21.00 pEp £2.650
Cases are foam padded with cutouts for: Micro, PSU & Cassette Recorder,
ZX¥81 Cases also have room for RamPack & Frinter. Apple cases have room
for Micro only. Fibreboard cases can be supplied modern suitcase style or
robust old fashioned style with strengthened corner pads.

Cassette leads for the BBC Micra
The BBEC Micro comes with an incomplete lead

7Pin Din to 7Pin Din £4.65 p&p 35p
7Pin Din to 5Pin Din & 2.5mm minijack £4.65 p&p 35p
7Pin Din to 2 3.5mm & 1= 2.5mm minijacks £4.65 p&p 35p
7Fin Din PLUGS Twa for EQ.65 pErp 35p
PRINTER CABLE [Centronics type) £17.00 p&p 50p
4816 As used in the BBC Micro 8 Chips gives 16k £5.00 each
2114 As used in the Acorn Atom 20 Chips gives 10k £1.30 each
6116 As can be used 1o replace the Ram chip

inside the ZX81 to give 2k internal Ram £7.50 each

p&p Ram chips 50p per order

Programs & Hardware designs for the BEC Micro wanted.
VAT INCLUDED WHERE AFPLICABLE

Send SAE for full Price List
C.J.E.

Microcompuiers

25 HENRY AVENUE, RUSTINGTON,
W. SUSSEX BN16 2PA (093062) 74998

ZX81 ADVENTURE SPECIALISTS
C2: VOLCANIC DUNGEONHANGMAN £4.50

Al VOLCANIC DUNGEON: Rescue if you can, the Elfin Princess.
Mythical monsters, pits, firey caverns, diminishing strength and water
make your quest anything but easy.

FULL 16K PROGRAM®* SAVE GAME ROUTINE®® SINGLE KEY ENTRY™""
“Molcanic Dungeon is terrific value and | would recommend it to
anyone.” Mrs. Thomas, Cornwall.

Bl HANGMAN: Deluxe version of the classic game. Flay against an
opponent, or the computers 400 word vocabulary. Good graphics.

C3: ALIEN INTRUDERHIEROGLYPHICS £5.00

Al ALIEN INTRUDER: You awaken to find you are the only survivor on
the Explorer Class 3 Starship. Can you escape before you also fall
victim to the Alien monstrosity that devoured the crew? There are
many ways to end this adventure but only one way 1o survive!

FULL 16K PROGRAM** INTERACTIVE GRAPHICS**

SAVE GAME ROUTINE**

HIEROGLYPHICS: Decode the ancient 39 symbol alphabet in time to
sawve the famous explorer, ''Wullie Makeit™ from a sandy grave.
FULL 18K PROGRAM** ANIMATED GRAFHIC DISPLAY**
RANDOM CODE=*

C4: WUMPUS ADVENTURE/MOVIE MOGUL £5.00

A} WUMPUS ADVENTURE: FOR 1 TO 4 PLAYERS! Seek the famous

creature in the most dangerous Wumpus hunt ever. All the usual

feawures are there SUPERBATS® PITS* TREMORS* SWAMPS*

MAGIC ARROWS*=

PLUS Exciting new features: EVIL GOBLINS that will try 1o sacrifice

E%uﬁmél‘ée Wumpus. GIANT SERPENTS* WUMPUS MUCK* MAGIC
L3

FULL 16 PROGRAM** RANDOM & PRESET CAVE PATTERNS**

YOU CONTROL THE LEVEL OF DIFFICULTY** GREAT FUN FOR

¥OU AND YOUR FRIENDS**

MOVIE MOGUL: Guide your film through the aften hilarious traumas

of production. Use your budget wisely and you may make a fortune.

Success depends on many factors and not just luck.

FULL 16K PROGRANM***

ORDERS: Plus 50p P&P or large 5.A.E. for list to:
CARNELL SOFTWARE.
4 STAUNTON ROAD, SLOUGH, BERKS. SL2 1NT.

The abowve are also available from:
BUFFER MICROSHOP, STREATHAM, LONDON.

B

B

OAKLEAF COMPUTERS o

Education Hobbyist & Small Business Computers

Durengiorn
HEN™ WEE", 0117

ARSI H 48" W TR

ITS NOT JUST
i ACORNS THAT
LOOK BETTER ON AN

OAKTREE
I  WORKSTATION

f- : THE UNIT SUITS BBC
¢~ A&B APPLE PET ZX81
: VIC20 TRS 80 ETC.
#JUST RELEASED
TWIN USER JOYSTICK INTERFACE

£12.95 ALL INCLUSIVE

Pretec: the ke-.-board of yaur !l.lly expanded Atom by interfacing Atari joysticks
1o it. The joysticks pfug into the m terface which in turn simply plugs to the B4
way bars, (available at £3.93 inc. if ordered with the unit). Now two people can
successfully play games or one person can have more control over the Atom,
Full software supplied. Some conversions are given for the mone popular
Arom software packages including Bug Byte, Program Power
and Acomnsoft.

With a built in accessory
dranwrer, thes Smart unit tuns
your set up inte 2
professional and business-like
system. The drawer holds up
to S0 disketies of your tape
coflection and leads etc.

£19.95

AL MO

Oveder by teleakone quoting
your carg Aumber o W
enclosing your remitlance o

. 121 DUDLEY ROAD, GRANTHAM,
Tel: (0476} 76994

M SPECIALISTS

LINCS NG31 93AD

BBC SOFTWARE
Wordwise

The Word Processor for the BBC Micro Computer.

Word processor for the Model B Micro. Supplied in
ROM and therefore leaving about 27K for text, over 4000
waords. All the usual word processor features plus several
unusual ones like a fully automatic word count. Available
soon for £65.00 + £1.50 p&p + VAT. Ask for leaflet
describing WORDWISE in more detail.

RAM UPGRADE kit to increase Model A to 32K RAM.
Run Model B programs and graphics. Supplied with
instructions — around £30.00 + VAT. Phone or write for
latest price and availability.

CASH waiting for any good programs to add to our
range. We pay excellent royalties or cash.

DEPT YC1
OMPUTER 16 WAYSIDE
ELD
ONCEPTS  erts woa suy

(09277) 62955
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HILDERBAY LTD
PROFESSIONAL SOFTWARE

If you don’t believe that the Sinclair ZX81 can do real work,
come and see us at the Computer Fair Exhibition, Earls Court
(23rd-25th April)and the ZX Micro Fair, Central Hall,
Westminster, London SW1 (30th April=1st May).

Z%81& 16K SOFTWARE: Reviewed in '"Your Computer” (Feb. 1982).
Payroll for up to 30 employees. Meets all regulations £25.
Stock Control Fast, big, and versatile £25.

Budget £15.

Critical Path Analysis Upto 500 activities £15.

VAT & Mortgage & Loan £8. .
GOLD: Areally good adventure; together with the intriguing
“PickaWord'"'. £8.

RELIAELE 16K RAM Pack forthe ZX81 £42.

BEAMSCAN: Beam analysis for architects andengineers £25.
APPLE Il Payroll: £35.

HEWLETT PACKARD 9845B: Superspline (general purpose
interpolation and tabulation).

MEMOTECH 64K Memopak £79.

P

* % % %

and for well under £ 10.
Contact us for more details.

CROFTON PROFESSIONAL KEYBOARDS, MONITORS, VDU's
Prices include VAT, Post & Packing. COD Orders £2 extra.

TAPEHINT: Don't use the first 20 seconds
of your casseties — most tape problems
are found near the ends of the tape.

HILDERBAYLTD

BIHOPARKWAY, REGENTS PARK
LONDON NW1 TAA

DOYOU HAVE DIFFICULTY LOADING TAPES! We have the answers;

Enquiries for Hilderbay Ltd. will now be handled
by HOLDCO LTD. Tel. 01-251 3090

ALSO ON ZX81 + 16K

Financial Budget/ Cash Flow Forecast: The program
allows thirteen columns (12 months + total). The forecast
can be changed and a "WHAT IF?" possibility can be ex-
amined on the screen. £25.

Sales Day Book: keeps a record of all invoices, with nett,
VAT, zero rated and total. £18.

Purchase Day Book: keeps records of all purchases and
VAT. £18.

Petty Cash Book: Keeps a record of all petty cash ex-
penses and allows for VAT to be calculated from total if
unknown. £18.

Cash Sales Day Book: as sales day book but with the addi-
tional “Method of payment” feature, incl. cash, chegue,
postal order, Access, Barclays, sundries and unpaid. £18.

Cassette Recorders: individually tested for ZX81 and sup-
plied with a test tape for loading. £22.

Barcharis for Architects: a simplified version, takes away
the tedious task of manually handling the problem £25.
Bank Account: calculate your bank charges whilst keep-
ing your account £5.

Architects Programs: Barchart with S-curve/Dewpoint
calculations N.B.S. on computer/Structural programsletc.
etc.

All programs now also available for ATARl and SHARPE

HOLDCO LTD.
14, BRITTON STREET
LONDON EC1M 5NQ
Tel: 01251 3090
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Iy hours on end | ] -
WE GUARANTEE that this is one of the I;u:-l compuler Eames you've
ever played!
BUT BEWARE, this game is extremely addictive!
TITTIIITITTLY

r - IS SUPPLIED WITH INSTRUCTIONS
FOOTBALL MA \JAGE"R - QUCUPIES THE ENTIRE 1ok RAM

-

HARDWARE RE‘QL'RED T Cheelor semdd Cheguee/ B0, for €7.95
=t o il prrvelle ros ARDDICTIVE GAMES
ZX81S | TRS80/ i Depr. Y.€. 1261, Rox 278
ZX80 | Video Genie CONNIBURROW

8K ROM | [LEVELII MILTON KEVNES MKI TNE
b JOR RAM | J6K RAM PLEASE STATE COMPUTER

COLOUR ON A ZX!

From Ellapbee (Graphics)

Now you can add a coloured background to your
displays with high quality P.V.C. in either blue or
green.

ONLY £2-95 + p.p. per pack*

No loss of clarity

Cuts eye strain considerably

Easily removed

Strong flexible P.V.C.

Each sheet measures 15" x 12" (Larger sizes
available on request)

Fits most b/w TV s up to 19" screen

Full instructions provided

Send cheque/P.0. to:-
Ellanbee (Graphics)
MICHAEL HOUSE, NORTH BURNS
CHESTER-LE-STREET
CO. DURHAM DH3 3TF
Tel: (0385) 886987

* Pack contains 1 Blue & 1 Green
Please allow 28 days for delivery
Postage & Packing 0.55p *




“STARTREK"”

16K STARTREK: Exciting space adventure game
including klingons starbases, phasors, 8x8 galaxy,
4-levels of play, long and short range scanners, etc.

“SUPER-WUMPUS"”

16K SUPER-WUMPUS: Can you hunt and catch the
mysterious wumpus in his underground labyrinth?
Intriguing underground adventure.

“GRAPHIC GOLF”

16K GRAPHIC GOLF: Test your golfing skills on
SILVERSOFT'S 18-hole golf course. Many hazards
including lakes, trees, streams, rough, etc.

“GAMES PACK 17

16K GAMES PACK 1: Fantastic value for money,
nearly 50K of programs on one cassette. Five games
including “Real Time Graphic” Lunar Lander, Starwars,
Hammurabi, Minefield, Mastermind.

“3D-MYSTERY MAZE"

16K 3D MYSTERY MAZE: Amazing three dimensional
maze. Walk through the maze in 3-dimensions, ultra-
fast machine code display, hundreds of different mazes.

“ZX-ZOMBIES”

_Can you escape from the man-eating zombies by lead-
ing them into the pits? B-levels of play, increasing
difficulty.

mmmmm SILVERSOFT (Dept. ¥C)
N 40 Empress Avenue, liford, Essex.
Tel: 01-518 0877

FAST RELIABLE PROGRAM STORAGE FOR THE
ZX81 1S NOW HERE. THE L.E.S. FAST
TRANSFER SYSTEM OPERATES AT OVER 6000
BAUD USING ANY GOOD QUALITY AUDIO
CASSETTE FOR PROGRAM STORAGE. THE

ZX81/ 16K SOFTWARE

NEW! NEW!! NEW!!
ARCADE GAMES!
“SPACE-INVADERS"”

Simply the best yet, the closest thing to real space
invaders on the ZX-81 including 1 or 2 player option and
software to drive the QS-character board for reall

invaders.
“ASTEROIDS”

Authentic representation of the arcade game with left,
right, thrust & fire controls, 5-levels of play & alien

spaceships.
“DROPOUT"”

Can you stop the aliens from building up in their launch
chutes before they drop down & destroy you. Exciting
arcade game.

Cheques/POs payable to “SILVERSOFT".

Prices Asteroids & Dropout £5.95 each
The rest £4.95 each
Two or more deduct  £1.00
S.A.E. FOR CATALOGUES

ZX81, VIC-20 & BBC SOFTWARE WANTED
EXCELLENT ROYALTIES SAE FOR DETAILS

F.T.S. PLUGS INTO THE EXPANSION PORT BUT
DOES NOT INHIBIT THE USE OF RAM PACKS
ETC. SOFTWARE IS ON BOARD TO OPERATE
OUR EPROM PROGRAMMER. AS EASY TO USE
AS A CASSETTE RECORDER.

Inclusive price £99.50 (Discounts for Schools/Clubs
. . . Write for details)

EPROM
PROGRAMMER

Programs 2716, 2732 and
2764 Eproms under soft-
ware control. Software is
on board the F.T.S. or is
free on a cassette at
standard speed.

£42.00 Incl.
veriennen...£35.00 Incl.

EPROM BOARD
Takes 4 = 2716 Eproms.
Switch selectable.
Kit enly £10.00

MOTHER
BOARD

Fully buffered and
equipped for up to 6
expansion boards.
Auxiliary 5 volt regulation
is required. Built only.

With reg £35.00 Incl.
Without £33.50 Incl.

LANSDOLWNE Electronic Susiems

UNIT 21 BOROUGH ROAD INDUSTRIAL ESTATE,
STEEPLEJACK WAY,
DARLINGTON,

CO. DURHAM,

DL1 1TG.

gMHz Z80 CPU EUROCARD SIZE WITH STD
CONNECTOR Usual lines buffered, reset selectable
to any address, also either polarity. SAE Detaiis.
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AUTORAM

The sole ZX81 agent for the
Arab World is interested in
software, publications,
add-ons, etc.

Don’t miss this opportunity
— ACT NOW!

Send samples of all you have to:

P.0O. BOX 147
JEDDAH, SAUDI ARABIA
Tel: 6604212

Telex: 402 276 AUTORAM S.J.
FOR

."EEBU _THE
BBC MICRO

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

IF YOUVE GOT A BBC MACHINE, OR HAVE
ORDERED ONE, OR ARE JUST THINKING ABOUT
GETTING ONE, THEN WE HOPE BEEBUG HAS SOME-
THING TO OFFER YOU.

BEEBUG provides a central information paint for users
of the BBC Micro, and is a registered referral centre for
the BBC project.

We run a regular newsletter (10 issues per year)
devoted exclusively to the BBC machine.

New program listings in each issue (3-D Noughts and
Crosses, and full colour Moon Lander in the April issue).
Hardware hints and tips. How to decide between the A and
B options. How to upgrade the A option. Reviews of the
latest software. A series of articles on getting the most
out of your machine. How to add joysticks and games
paddles to both the A and B options. Software competi-
tion. A beginners guide to BBC BASIC starting in the
April issue. Discount software and hardware. Regular
advice clinic to answer your queries. Other projects and
activities in the pipeline, plus a host of ideas contributed by

members. Dr D. E. Graham,
Sheridan Williams

BEEBUG
PO BOX 50

Membership:
Introductory offer:
6 months £4.50

1 year £8.50
Make cheques payable to
BEEBUG or s.a.e. for further details
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St. Albans, Herts.

ZX81owners

Protos

Keyboard is here:

At last! A real. full size keyboard in a top guality case for
your £X-81.

Simply unscrew your ZX-81 printed circuit board from its
black Sinclair case and plug into Protos.

FULLY BUILT £64.95 inc. VAT

® More accurate, faster typing with bigger and real keys
@ 40 colour coded key-tops for easy reading
® Robust, ‘big’ computer construction
® PCB prepared for more add-ons to come
@ New edge connector provided for Sinclair and other

manufacturers’ peripherals
@ Key legends can be changed for future new ROM functions
@ Sinclair PCB fully enclosed — and room for much more
If you feel you've outgrown your ZX-81 don’t sell it for
peanuts and move to another system. Add it to Protos
and make your ZX-81 grow.
For details, large SAE, please. For orders add £2.80 post and
packing. Cheques to ‘Frome Computing’.

Computing,

Protos
20 Ashtree
Computer| i
BA11 2SF
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reprints

If you are interested in a particular article/special
feature or advertisement in this journal

HAVE A GOOD LOOK AT OUR
REPRINT SERVICE!

We ofter an excellent, reasonably priced service
working to your own specifications to produce a
valuable and prestigeous addition to vyour
promotional material. (Minimum order 250 copies).
Telephone Michael Rogers on 01-661 3036 or
complete and return the form below.

Frome

— e e e m— — e S— — —

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 BAS.

laminterestedin ..............copiesof article/advert.

Beadad e featured in this

journalonpages................ ,issuedated . _...._ ..

Please send me full details of your reprint service by
return of post.

COMPaRYILmS. ol e o A ) e B
ANArEBE win s L s ey o




YOUR
MACHINE

Fog POV MYERFACE

i MDR (INTERFACES):

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have you ever wanted your MICRO to control a machine for you, or

manage your house? If so, the MDR "MICROCOMPUTER CONTROL

INTERFACE’ will give youisolated channels of OUTRPUT (8A @ 250
volts) and switch sensing INPUTS.

Awvailable now for connection to PET USER, PORT, RS232 and
IEEE488, allowing expansion up to more than 900 channels.
Supplied complete with connecting cables, full data and guarantee
frormn £12.54 per channel. Complete preprogrammed sysiems or
individual components available. Writé or phone for details.

M D R (INTERFACES) LTD.
Little Bridge House, Dane Hill,
Nr. Haywards Heath, Sussex RH17 7JD.
Telephone: 0825-790294.

THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX81

PROGRAMS, GAMES, “ADD-ONS”

MOST OF THE MAIL ORDER ITEMS ADVERTISED
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS;
PROPER KEYBOARDS; CONSOLES; VDUs

The BUFFER Micro Shop,
374a Streatham High Road,
London SW16
Tel: 01-769 2887

ZX81 GAMES

FED UP WITH BEING RIPPED OFF?
HAVE YOU BOUGHT
BORING/WORTHLESS/RUBBISH GAMES?
DON'T DESPAIR, TRY THESE!

ASTERQIDS
GAMESTAPE 1, for 1K only £3.95 =T -
10 games incl. ASTEROIDS, UFO, CODE, BOMBER, e
GUILLOTINE, ETC.

PROBABLY THE BEST VALUE 1K TAPE AVAILAELE!

We've done in 1K, games that some of our competitors

required 16K to dol

STARFIGHTER GAMESTAPE 2 for 16K
*STARFIGHTER . . . You are fighting at the end of the
universe, how many enemy can you destray? A graphic
simulation.

PYRAMID . . . Can you move the PYRAMID? Make a
mistake and it will collapse! A thinkers game.

. become an ARTIST, then use the 10

only £4.95

| ARTIST . .
memories to store your drawings. Incl. SAVE, COPY, ate.

GAMESTAPE 3, for 16K
*CATACOMBS . . . A Multi-Level Graphics Adventure.
You are alone and lost in the CATACOMBS. How long
can you survive? Before you starve to death, or one of
the many MONSTERS gets youl Can YOU discover the
secrets of the CATACOMBS.

only £4.95 |

3D MONSTER MAZE GAMESTAPE 4, for 16K only £5.95
Unbeliavable Graphics! Can you find your way through the
Maze? The EXIT is there somewhere, but then soisa T.REX
and its after YOU! All in 3D, you've never seen anything like
this before!

GAMES MARKED * incl. Machine Cade

J. K. GREYE SOFTWARE

Dept. YC, 16 PARK STREET, BATH, AVON BA12TE
Trade enguiries welcome

é'BSI e tub

RAM Packs
e oaxel tw'f»i FREE BS Jg“twavz I

Borh RAM packs use same near é.@ck ABS plastic care fonly 27 x 47 = 76 mm.)
Supphed with foam strip connector to improve mechanical stabiity
Fully compatibfe with ZX Printer

¥ 16K RAM mwowﬁﬁz 50!
::HEU{ 54“. RHM addnﬂﬂﬁ&f?ﬁ"’ﬂa

<
o 0-Bx Sinclair BASIC ROM
.3 8-18k Machi ing code ared unaffected by LOAD, SAVE. NEW
e 16-32k B, program arsa

2Bk BJ«SIC vatiables Bvdior machine coda

When ordering either RAM choose any one item from our range
af sofraaes sbeolutely FREE

Quality Software

ZXE1 GALAXY INVADERS (minimum Sk RAM needed) in machine code

AR BT EUCTIONS 1ot s v s oo dnm cimms chedon s nate s as £3.00
INVADERS for the unupareed VIC20, Machi

Casserte and instru ctio .50
a8 MULTIGH.FIPHIC-S 118K RAM an} l;rm ummrsss W'\.\sms.ng mspﬁa\rs e-c o

scren, Numbrous prinfing styles inchuding lower case, Displays mvb-e SAVED on tape,

printed on your ZX Printer Caesare 8nd 20 page MANUAL. ... ool versesesiiianeasion £4.50
X381 !k GAMES {5 real-tima and sducational games|

Cagst ] P RO 4o s e P e e e £3.00
ZxE 11& GFIAPH“:S [K,ultedngoqg-; Large Print, Madium Pring, Craw & Fm:um)

Cassarte and ingtructions. . £3.00

Manusl anly (12 pagaes containing aecurate listings, notes, mfmmahona
Package of cossetio and Manual
ZXE1 1k STATISTICS |4 programs of descriptive and infarantial stasist
gaealﬁfmr;mms:m-:bms T
ooklet (8 pages cont umunghsnnm eat e st |
Cossene and bookler.

ZXB0 software also availabla

Prices all-inglusiva in British Isles
European customers please add 30p per software itemn; worldwide 700,
Overseas customars wirite for details of hardware mailing charges.

BRIDGE SOFTWARE (Y) =822 cocer oy
36 FERNWOOD, MARPLE BRIDGE, STOCKPORT, CHESHIRE SKG SBE
Send £.a.0. for detals

STOP PRESS! SPECTRAM siftware mﬁq
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Genie I & II Approved Dealers 8

AVON Microstyle, Bath, 0225 334659/319705. BEDFORD
Comserve, Bedford, 0234 216749. BERKSHIREP.C.P,

Reading, 0743 580249, Castle Computers (Windser),

07535 58115. BIRMINGHAM Ward Electronics,

Birmingharm, 021 554 0708. Consultant Electronics,

Birmingham, 021 382 7247. A. E. Chapmanand Co.,

Cradeley Heath, 0384 66497/8. BUCKINGHAMSHIRE

Photo Acoustics, Newport Pagnell, 0908 610625, e
CAMBRIDGESHIRE Cambridge Micro Computers,

Cambridge, 0223 314666. CHESHIRE Hewart

Electronics, Macclesfield, 0625 22030, Mid Shires

Computer Centre, Crew, 0270 211086. CUMBRIA

Kendal Computer Centre, Kendal, 0539 22559. DORSET

Blandford Computers, Blandford Forum, 0258 53737,

Parkstone Electrics, Poole, 0202 746555. ESSEX Emprise,

Colchester, 0206 865926. GLOUCESTERSHIRE

Computer Shack, Cheltenham, 0242 584343.

HERTFORDSHIRE Photo Acoustics, Watford,

0923 40698. Q Tek Systems, Stevenage, 0438 65385.

Chrisalid Systems and Software, Berkchamsted,

044 27 74569. KENT Swanley Electronics, Swanley,

0322 6485]. LANCASHIRE Harden Microsystems,

Blackpool, 0253 27590. Sound Service, Burnley,

0282 38481. Computercat, Leigh, 0942 605730. BEC

Computerworld (Li ool) 051-708 7100. LEICESTERSHIRE Kram
Electronics, Leicester, 0333 27556. LONDON City Microsystems,

EC2, 01 588 7272/4. Wason Microchip, M18, 01 807 1757/2230. Premier
Publications, Anerley SE20, 01 6597131, NORTH EAST Briers Computer
Services, Middlesborough, 0642 242017. General Northern Microcomputers,

Hartlepool, 0783 863871. HCCS Associates, Gateshead, 0632 821824 ®
NO’I'I‘EI’%GH.EI\'IS]I[RE Midland Microcumguters, Nottingham, 0602 298231

Mansfield Computers, Mansfield, 0623 31202. East Midland Computer &
Services, Amnold, 0602 267079. Electronic Servicing Co., Lenton, ]

0602 783938. NORFOLK Anglia Computer Centre, Norwich, 0603 29652, ® o

g;f;mm ,‘]%'r?;ehmndélggﬂ 2488/9. D}E‘ORDE%IRE Micro Business
ems, itney, 73145. Pebbleglow Litd. (Thame) 084421 5368.
SCOTLAND Esco Computing, Glasgow 041 427 5497. Edinburgh: le Importers:
031 557 3937. Computerand gh.ips, t. Andrews, 0334 72569. Sc%tbwe SO & p
Computers, Edinburgh, 031 343 1055. Victor Morris and Co., Glasgow,

041 221 8958. SHROPSHIRE Tarrant Electronics, Newport, 0952 814275,

SOUTHWEST Diskwise, Plymouth (0752) 267000. West Devon Electronics,

Yelverton, 082285 3434. Bitsand Bytes , Bamnstaple, 0271 72789. SUFFOLK

Elgelec Ltd., I&swich, 0473 711164. SURREY Croydon Computer Centre,

Thomton Heath, 01 689 1280, WALES Tryfan Computers, Bangor, 024852042,

‘WEST MIDLANDS Allen TV Services, Stoke on Trent, (782 £16929. |

WILTSHIRE Everyman Computers, Westbury, 0373 823764. B&D

Computing (Swindon), 0793 762449. YORKSHIRE Media 5 Ltd; Sowerby

Bridge 0422 33580. Advance TV Services, Bradford, 0274 585333.

Huddersfield Computer Centre, Huddersfield, N484 20774, Comprite,

Bradiord, 0274 668830. Supeﬂorgystems Litd., Sheffield, 0742 ?55&’)5.

Photo Electrics, Sheffield, 0742 53865. Ebor Computer Services (York)

0904 791595. NORTHERN IRELAND Business Electronic Equipment,

Belfast, 0232 46161. Brittain Laboratories, Belfast 0232 28374, Chesterfield Roa. d, Matlo Gk, D EI’b}’SI']J'I‘B DE4 5LE.
Telephone: 0629 4995. Telex: 377482 Lowlec G.

104 YOUR COMPUTER, JUNE 1982



FOR A FREE BROCHURE, RING LINDA OR
SUE ON SOUTHEND (0702) 613081
FORCREDIT CARD ORDERS, RING JACKIE
OR PAM ON SOUTHEND (0702)618144

CHEQUES AND P.0.s TO:

AUDIO-COMPUTERS

87 BOURNEMOUTH PARK ROAD,
SOUTHEND ON SEA _ ESSEX SS5 2JJ

ALL PRICES INCLUDE V.AT. AND POSTAGE

TELEX 995337 G AUDCOM
A TRADEMARK OF SOLIDISK LTD.
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See it here, buy it now

AT YOUR LOCAL
BRANCH TODAY!

Birmingham Byteshop Computeriand 94/98 Hurst St, BS4TD Tel: 021622 7143 London Bytashop Computeriand 324 Euston Road London W1 Tel: 01-357 0505 Nottingham Byleshop Computerkants
924 Upper Parliament 51 NG16LF Tel: 0602 40576 Manchester Syleshop Compulerdand 11 Gateway House Ficcadilly Station Approach Tel: 061 236 4737 Glasgow Byleshop Computeriand Magnet
House §1'Waterioo St, G2 TEF Tek 041 221 7409

A mambar althe Comar -If{ Group of Companies.
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