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Time lag for
lending
software

THE increasing number of
public libraries lending out
commerctally produced com-
puter cassette titles is causing
copcern among software
houses.

Al least six Local Authority
libraries are already stocking
software and a number of soft-
ware companies are concerned
that program lending repre-
sents an open invitation for the
borrower to copy their soft-
ware,

A number of companies,
including CRL and A&F, have
refused to supply libraries with
theirr programs.

Faced with opposition from
such companies, the Library
Association last week held a
seminar at which bath the local
authorties and the micro com-
panies were represented.

Peter Marshall, of Bexley
Public Library, put the case for
the libranes, while Nick Alex-
ander., charman of GOSH
(Guild of Software Houses)
explained the situation from
the software manufacturers'
point of view. Geoff Crabb,
from the Council for Education

continued on page 5 b

Stop the Express — one of three Hudsonsoft/Sinclair programs

NEXT month sees the publica-
non in this country of the first
Sinclair Spectrum games writ-
ten by a Japanese softwire
house.

I'he company — Hudsonsoft
— has five titles to be launched
in early April, three of which
are being released by Sinclair
as part of its latest batch of
Spectrum programs.

The three Sinclair/Hudson-
soft programs are: Eric and the
Floaters, Stop the Express, and
Driller Tanks. Hudsonsoft has
also reached a licensing agree-

ment with Kuma Computers in
Pangbourne who will distribute
more of its programs starting
with Vegetable Crash and Frog
Shoarer.

All of the programs are for
the 48K machine and feature
some novel game concepts.
Commented Kuma's Tim
Moore, “Being Japanese the
Programs incorporate some
different ideas, in contrast to
UK programmers who tend to
all think along the same lines.”

Tokyo-based Hudsonsoft

continued on page 5)F

000000000 T 0000000000

@ Reviews Jeff Navior examines the Sinclair flat screen tv on page 16 ® Hprrirun] The fmmal part of Mucrond

Run by D Edwards. See page 22 @ Commodore 64 Simon Wallace shows vou how (o thief-proofl vour

progerars on page 24 @ I'l‘ﬂ;_i_‘_'l‘ijl]] Iliil’lf_’_ The final partof Borix Allan's discussion of the Motorola processors. See

puge 29, @ New Releases Pick of the week iy Jet Set Willy, long-awaited follow-up to Manic Miner. Alse featured

are Pedro from Imagine Software and Constellation from Superior Software. All on page 60




Seees UT T WAK €

CAN YOU HANDLE THE ULTIMATE? FEATURE PACKED, 100% MACHINE CODE.
THE MOST AMAZING PROGRAMMES, THE SMOOTHEST AND PURE ADDICTION,

ACTION, THE HIGHEST RESOLUTION GRAPHICS? SO WHICH WILL BLOW FIRST - YOUR COMPUTER OR
ALL ULTIMATE GAMES ARE ARCADE STAMDARD, YOUR MIND?

(Al pames joystick o giores gnd bl good software retadsss. Or send the coupon divect
h-u'rhrmd eaniral] W'll pack and post your oeder 1o you absalutely free in the UK

11;; M‘M ONLY £ 5 SOUEACH inshimwttastonion

‘ Dkuy | L‘Iﬂrﬁ take my computer fo the edge of meltdown. Send me the tollowing:

|_ Cookie | Lunar Jetman | ] Passt | | Tranz Am

| [ ] JetPac | | JetPac - Expanded VIC 20 || Atic Atac
I:I:I.l.]h'l IE-'QHEI Eum:lmru. = Tranz Am 18/4BK X Specirum : ﬁhﬁ.lﬂ: HEZX Enaﬂ'llum | enclose cheque/PO forE___ Nome — =
r’f Address. — - e — e

- ;ﬁ'.'-t.; e I Send to:
%’I" . . ) 'h,l i UH'iITID*E Flﬂ'j" ThE’ GGITIE, | |‘ ".
- *E’ Y~ -1 The Green, .-h h“n

e o8 0 . - Ashby de la Zoush, FLI—'I!.I THr EHMF
Psast 16/ BK Spoctrum Luimmr Ju tman ABK 7X Spectrum  Jet Pac 18/4BK ZX Spectrum Leicestershire.

ar BK Expanded VIC 20
Uhtimate Play The Game is o rade naome of Ashby Computers and Graphics Lid., The Green, Ashby de la 7 ouch, Leicestershire, Tel (0530) 411485, Dealer enquiries welcome.

s — — e —




29 March-4 April 1984 Vol 3 No 13

W

The Team

Brendon Gore

News Editor

David Kelly

Reporter

Christina Erskine
Software Editor
Graham Taylor
Production Editor
Lynne Constable
Editorial Secretary
Cleo Cherry
Advertisement Manager
David Lake

Assistant Advertisement Manager
Alastair Macintosh
Advertisement Executive
Tom Walson

Classified Executive
Diane Davis
Advertising Production
Lucintda Lee
Administration

Theresa Lacy

Managing Editor
Dun_mnrgm

Publishing Director
Jenny Ireland

Popular ting Weekly,
12-13 Little Newport Street,
London WC2R 3LD
Telephone: 01-437 4343

Registered at
the Post Office
as a newspaper

ABC

MEMBER OF THE AUDIT
BUREAU OF CIRCULATIONS

ISSN 0265-0509
Typeset by The Anwork Group,
55-63 Goswell Road, London EC1,
in association with Ink on Paper Lid.
Printed by East Midland Litho Printers
Lid, Oundle Road, Woodston,
Peterborough PE2 SQR.

Distributed by S M Distribution

(€ Sunshine Publications Litd 1984
How to submit articles

Articles which are submitted for publication
shmmnmbummmanﬂ.ﬂmwmﬂam The

articles, and any accompanying
should be original. It is
copyright 1o copy pragrams out o

29 MARCH-4 APRIL 1584

Published by Sunshine Publications Lid.

London SW9. 01-274 B611. Telex: 261643

other maga-
zines anda:.ll:mit them here — so please do not

This Week

News 5
Japanese software

Letters 9
Re-inventing the whesl

Star Game 10
Snakes on Dragon by Andrew Thompson
Street Life 13
David Kelly talks fo Red Shift

Reviews 16
Jalf Nayior looks al the Sinclair flat

scraen

Dragon 19
Lawn Mower, Part Ill, by Richard Dodd
Spectrum 22
Mucroid Run, Part I, by D Edwards
Commodore 64 24
Thiel-proof your programs by Simon Wallace
BBC and Education 26

Graphics Pad, Part Il, by Simon Pithers

Programming 29

Boris Allan concludes his series on
Motorola microprocessors

Open Forum 35
Five pages ol your programs

Microradio 43
Ray Berry's column

Peek & Poke 45
Your questions answered

Adventure a7
Tony Bridge's comner

New releases 60
Latest software programs

This week 62
Top 10 plus all this week's software
Competitions 63

Ziggural, Puzzles, Losers

The best game of 1983 was un-
doubtedly Manic Miner. The music, the
graphics, the flapping lavatory seat,
the crumbling floors and the constantly
moving walk-ways all combined to
make Manic Miner the most enjoyable
and addictive arcade game of the year.

Before you all write in, complaining
that Ultimate's Jet Pac is far better, or
that one of Jeff Minter's 'awesome’
games deserves the accolade, lel me
say that this is a purely personal
opinion. Miner just struck a chord that
all the other games, no matter how
good technically, seemed to miss.

But, of far more value than arguing
over the relative merits of last year's
games, is predicting what will be the
best game of 1984,

While the standard of software
generally has improved immeasurably
since the Spectrum and Commodore
64 were first launched, no games
dominate the market in quite the same
way that Space Invaders and Pacman
did a few years ago. Notto put toofine a
point upon it, software is in a bit of a rut
at the moment. Most of the current
batch of games have superb graphics,
but they all tend to be of the ‘blob eat
blob’ variety.

The next generation of game will
need to be differentin kind as well as in
quality. Dare one say it — a quantum
leap is needed.

Next Thursday

Next week's Star Game is Pole Position
for the BBC, a fast and hazardous car
race. Can you complete the last lap
without crashing?
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AVAILABLE IN APRIL
TWO NEW RELEASES

IT'S THE WOOLUF!
TUBE WAY ARMY

S

V. CRVSTAL

Written by: Martin Buller Wrillen by: Roinbow Solware

From the crecters of 'Halls of the Things, ‘Invasion of Ihe body snolchas,
and many other software clossics comea these exciting new gomes.
Games lo tax your judgement and puzzle and frusirote you for months on end.
Don't forget aur other fitles, which have attracted enthusiostic reviews like
"“Spectacular, one of the best gomes |'ve seen”. .. POPULAR COMPUTING WEEKLY and
“Excellen), dangerously oddictive, could change the Spectrum gomes scene overnight” ... SINCLAIR USER.

HALLS OF THE

THINGS BODY SNATCHAS REVENGE MASTER
Writlen by: Neil Mettershead,  Written by: Siman Brotiel Writien by: Martin Horsley  Whillen by: Graham Siaford
Simon Brotlel and and Meil Motersheod

Marhin Horsley

PROGRAMMERS ! WRITTEN ANY SOFTWARE THAT COMES UP
TO OUR STANDARDS? IF SO SENDIT TO US FOR EVALUATION
WE OFFER GENEROUS ROYALTIES,

Hm S S S I I N e S S S S . S . - —
WOOLWORTH Wrilten by: Planse supply: INVASION OF THE BODY SNATCHAS [ | £6.50
_ Groham Slefford I HALLS OF THE THINGS[ | £7.50 THE DUNGEON MASTER [ | £7.50
other large department stores and all good major ITSTHEWOOLUF 16,50 ROMMELS REVENGE([ | £6.50
software retoilers. Alternatively, send the coupon to:- ] TUBE WAY ARMY L E7S50 ZEUS 64 £9.95

CATALOGUE OF LATESYT SOFTWARE [ |

CRYSUAL o

CRYSTAL COMPUTING, 2 ASHTOMN WAY,

EAST HERRINGTOM, SUNDERLAND SR3 3RX.

TRADE ENQUIRIES WELCOME:~ Tel: 061-205 6603.
CRYSTAL COMPUTING 1S THE TRADING NAME OF CHANDREX LTD.

Thes remmee il i ] conoles Loenas

lanclose cheque/p.o. FOr v e iiieinioncsiiaasrotansssryan
P & Pincluded. Overseas orders, please odd £1.50 per item.
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News Desk

Libraries
4 continued from page 1

Technology, also detailed the
present laws of copyright in
relation 1o software and the
libraries’ position.

One suggestion to come out
of the meeting was that there
should be a six-month time lag
between the release of a prog-

riam title and its appearance on_

the local library’s shelves.

Japanese games

4 continued from page 1

was formed 12 years ago and is
well known in Japan for its
software for the Sharp MZ80K
and MZ70) computers. The
company is reputed to have got
its name because its founder is
a railway enthusiast and he
named the company after the
Hudson class of locomotive.

Recently, the company has
concentrated on Spectrum
games and the five programs
are the first results of that
work.

A Sinclair spokesman ex-
plained that there was no spe-
cial relationship between Sinc-
lair and Hudsonsoft: “They
approached us with their mate-
rial, some of which we liked
very much.”

In one of the Sinclair prog-
rams — Stop the Express — the
railway theme is continued.
The object of the game is to run
along the roof of a moving

train, avoiding flying obstacles.

@ At the same time as the
Hudsonsoft titles, Sinclair is
also announcing two more
Spectrum titles — Buzz-Off
and Zipper Flipper.

QL add-ons

THE number of companies
offering peripherals for the
Sinclair OL is increasing nearly
as fast as the queue of custom-
ers still waiting for their
machines.

The aptly named Miracle
Systems in Cambridge claims
its Centronics printer interface
15 compatible with the QL. The
device plugs into the QL's
R5232C port and costs £49,

Xcom Services in London is
offering a range of 5%inch disc
drives for the QL. A dual-sided
40 track drive will set you back
£351.

Yet, with no QL's so far sent
out, what does one do with all
these penipherals?

DIY robot range
from Prism

PRISM has apnounced five
new robots — called Movits —
al the other end of the price
scale from the £1,500 Topo.
But, the big difference is that
yvou build them yourself.

Described by Prism’s Direc-
tor of Developments, Graham
Daubney, as ‘the modern guy’s
Lego’, the robot kits come
complete with all the necessary
parts and leads and an instruc-
tion leaflet. All you need to put
them together is a screwdrniver,
a spanner and the batteries.

Prices for the five robots
range from £9.99 to £34.99.

Al the bottom of the range,
Monkey "hangs’ from a piece of
string along which it can move.
It is sound sensor controlled —
vou stop and start it by making
a sharp noise — for example by
clapping.

Piper Mouse, at £19.99, also
has a sound sensor, but it
moves on three wheels on the
floor.

Line Tracer is £17.99, and
runs along a track cable, while
Circular 15 remote controlled
by a hand-held radio unit,
which can activate its left and

right wheels. It costs £29.99,

The most complex robot of
the five is Memocon Crawler,
the only one that is truly com-
puter-controlled. Memocon
has a programmable memory
which can retain up to 256
different steps. it is activated
by a hand held key pad, like
Circular, It is the most expen-
sive at £34.99,

o/

/

“Thisisreally a ‘fun’ range of
robots,” says Graham Daub-
ney, “and a lot of the entertain-
ment and educational value
comes from assembling the
kit."”

Further details from Prism
House, 18/29 Mora Street, City
Road, London EC1V 8BT.

CBM comes to Corby

COMMODORE is now well
advanced with its plan to estab-
lish a major manufacturing
facility for its home computers
in the UK at Corby in North-
amptonshire.

When the plant becomes
operational 'in September,
European manufacture of
home computers will be trans-
ferred there from Commod-
ore’s West German plant in

Braunschweig, which will then
concentrate on the production
of the company’s business com-
puters.

The Corby factory aims in-
ihally to produce 200,000 Vic
20 and Commuodore 64 micros a
month — with the capacity to
nearly double that rate.

By the end of this year,
Commodore hopes to be em-
ploying 600 people at Corby

01-437 4343

Commodore
emulator

VIDEO Vault has been adver-
tsing a software emulator
program which is said to allow
most Spectrum programs to be
run directly on the Commod-
ore 64,

The device, offered by mail-
order only at £13.50 is claimed
to be useable with the majority
of Spectrum programs, written
either in Basic or machine
code.

Riad Kaffar, a director of
Video Vault, explained the
working of the cassette prog-
ram: “First you load New Emu-
lator into the Commodore 64,
and then the Spectrum prog-
ram — the emulator changes
each Spectrum Basic or
machine code instruction so
that the Commodore machine
can understand it. The prob-
lem presented by the memory
taken up by the emulator is got
round because, as the Sinclair
program is converted, the New
Ermulator begins to disappear,
%0 that when the program is
completely loaded there is no
emulator left— just a rewritten
Spectrum program.”

However, Riad does not as
vet have a working version of
the program — that he expects
some time this week — three
weeks after the advertisements
for the New Emudator first
ippeared.

ZX units in
shops

SINCLAIR'S ZX Microdrive
and Interface I units for the
Spectrum are soon Lo appear in
the shops.

First deliveries of the
peripherals will be made to W.
H. Smiths, Boots, Menzies and
other Sinclair outlets during
April.

The cost of the ZX Microd-
rive will stay at £49.95,
although the special mail-order
offer on the Interface 1 will not
apply to retail sales — the price
will come up from £29.95 1o
£49.95, Microdrive cartridges
will also be available, priced at
£4.95,

with that number rising to
more than 1,000 over two
YEars.

Two thirds of the UK plant’s
production will be for expaort,
to the rest of Europe, the
Middle East and Australia.
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Atmos upgrade for
Oric owners

BEGINNING next month,
Oric will be offering owners of
its Oric I computer the chance
to up-grade their machines to

the specifications of the new
Oric Atmos machine,

The cost of carrying out the
conversion — giving Oric |

owners the new keyboard and
revised 1.1 Rom of the Atmos
— has been fixed at £60. This
includes a 12-month warranty
and new manual.

The service 15 available for
both 16K and 48K Onc Is,
although a 16K Oric I will be
converted into a 16K Atmos.

In view

VIEWBASE is a new database
program for the BBC micro
from Silversoft.

The program is capable of
being linked to Acornsoft’s
View word processing prog-
ram, S0 that files from the
database can be read and in-
corperated mto documents
being prepared using the word-
pProcessor.

Viewbase is available on disc
for £24.99 including a compre-
hensive manual,

Details from Silversoft, Lon-
don House, 271-273 King
Street, London.

Talking the hind
leg off a sheep

ORION Data has brought out
Micro Command — a hard-
ware add-on that will enable
you to do away with both
joystick and keyboard.

The package for the Spec-
trum consists of a speech recog-
nition unit and a microphone.
Having “trained’ the Spectrum
lo recognise your voice and up

to 15 different words, such as
‘up’, ‘down’, ‘left’ and ‘right’,
you can then play any game
using your speech input to

control movement on the
SCreen.

The pack also contains the
game Sheepralk to demonstrate
the working of the speech
inpul.

Versions for the BBC and
Commodore 64 are currently
being developed and should be
available by August this year.

Microcommand on the Spec-
trum costs £49.95, but the price
for the other computers may

vary,

Can you save Betula 57

T 43K

PSYTRON is a new game [or
the 48K Spectrum which will be
released in mid-April.

The game has six levels — the
object being to protect the space
colony of Betila 5 from enemy
saboreurs. The program fea-

tures 10 screens of graphics
showing the colony.

The game is priced at £7.95
and is supplied complete with a
20-page explanatory booklet.
Details from Beyond, Durrant
House, 8 Herbal Hill, London,

New generation for Commodore

QUICKSILVA is to convert
New Generation’s range of
Spectrum games (or the Com-
modore 64.

The titles — 3D Tunnel,
Knot in 3D, Corridors of
Genon and Escape — will be
finished for the Commodore
machine by mid-April,

New Generation is also con-
verting its latest Spectrum re-
lease Trashman for the 64, also
scheduled for mid-Apnl.

All the Commodore 64 titles
will be distributed and mar-
keted by Quicksilva.

Two machine-code fraimng

QL—no sign yet

PCW's QL order: Week 10.
Sinclair confirms it is still on
target to deliver the first batch
of machines to customers by
the end of March. Interest so
far gained by Sinclair from our
QL order is now around £4.40,
With one week to go Sinclair
has still not finally decided on
the form of the gift to be sent to
waiting customers.

programs will be the next Spec-
trum releases from New Gen-
eration. These should be
finished by the end of April, to
be followed by versions for the
Commodore 64 and BBC
machines.

Quest Il —
Fantasia

AFTER the success of QJuest
Adventure, Hewson Consul-
tants has brought out a second
adventure game, Fantasia Di-
amond, for the Spectrum 458K.

Written by Kim Topley, who
also wrote Quest Adventure,
this mission involves rescuing
not only the priceless Fantasia
Diamond itself, but also Boris
the Masterspy, who has failed
in his attempt to recover the
gem,

Fantasia Diamond costs
£7.95. Details from Hewson
Consultants, Hewson House,
56b Milton Trading Estate,
Milton, Abingdon, Oxon.

01-437 4343
New venture

SIR Clive Sinclair has chosen
the Venture Centre in War-
wick University’s Science Park
as the location for his electric
car project, Warwick’s reputa-
tion in electric transport re-
search and development has
undoubtedly influenced this
decision.

Sir Clive hopes to manufac-
ture a ‘fanmuly’ of electric cars
over the next three to hive
years. The first vehicle, a low
cost car for commuter use,
should be available by early

1985.

In flight

ACORNSOFT has launched a
flight simulation: program —
Avintor — for the BBC com-
puter.

The program atiempls lo re-
create the experience of flying a
Mk Il Spitfire. Air Vigce-
Marshall Sandy Johnsione who
commanded 602 Squadron at
the Battle of Britain was one of
the first to try ow the new
simulation program: “'I'm thril-
led with 1. If you can learn o
manipulate the instrumenis in
Aviator you would be well on
the way rowards learning 1o

ﬂ}ll F
The program is wriften by
Geoffrey Crammond — who

also produced Super Invaders
for Acornsoft. It took him eight
months (o write and features an
accurate representation of a
Spitfire cockpit. Flying the

Acornsoft Spitfire, using the

keyboard or a joystick, it is
possible to loap-the-loop and
fly under a bridge 1o be found in
the program.

Aviator costs £14.95 on cas-
sette or £17.95 on disc. Both
versions include an instructiion
manual and a map.

29MARCH-4 APRIL 1984




EDU-GAME is a new conceptin
education. Various subjects are
covered by different tapes including
sequential programmes in Spelling
and Maths —to 5th year High School
level. When you have finished your
lesson reward yourself with a FREE
game on the other side.

VIC20
VALUED AT ONLY

£599

INCL. VAT AND POST
AND PACKAGING.

STOP

Yes we're re — choose now from
over 50 educational programmes
designed for the CBM 64.

CBM 64 FOR ONLY £E300 L i,

PACKAGING.

DISTRIBUTED BY:

Z—f_yr‘"h’/‘?- Software

INCL. VAT AND
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Decoding on
Dragon

am afraid that lan Bennett's

ingenious encoding program
for the Dragon (PCW 23.9
February) is another example
of the re-invention of the wheel
— and a square wheel at that.
You will not find the MoD
beating a path to your doors for

IS one.

What he has produced is
basically the Gronsfeld cipher
of 1655, but with a variation
which makes it much more
vulnerable. The fact that in
each case a fairly short key is
used, which is repeated reg-
ularly, means that both the
Gransfeld and the Bennett
ciphers are most easily attack-
ed by looking for short repe-
ated sections in the crypto-
gram. Repeated digrams (pairs
of characters) are useful, and
repeated trigrams are very use-
ful, as they are likely to have
come about because a common
digram or trigram in the plain-
text has been enciphered using
the same part of the repeated
key.

%ﬂt example, in the message
you published we find the di-
gram 288 766 repeated with an
interval of 16, the trigram 160
511 288 at an interval of 48 and
707 202 672 at an interval of 32.
This correctly suggests that the
numeric key length (twice the
length of the key word) is 16,
the highest common factor (in
the plaintext the trigrams are
“I" encoded with key numbers
5,7,9 and “eep” encoded with
7.2,6)

Having determined the key
length, we rewrite the crypto-
gram in as many columns as the
keylength., Each column is
then encoded using the same
part of the key, and we look at
the characteristics of each col-
umn separately. Mr Bennett
has saved us a bit of labour
here, as the length of his
keyword is 8 so his key number
repeats in 16’s, and his printing
in 16 columns is just right
anyway.

Now the Gronfeld and Ben-
nett ciphers part company, and
the three hundred year old one
is superior, because it adds the
key number rather than multi-
plying by it, In Gronfeld, at this
point you have to determine

for each column by what con-
stant amount (different for
each column) you have to
move up or down the alphabet
in order to make sense of the
letters in each column, in con-
junction with its neighbours.
There are many possibilitics as,
for example, moving back up
to 9 letters from j gives any
letter from a to h. This can be
done and there are several
techniques to help, but it is
time consuming,

Bennett, however, is much
easier. Even if you don’t realise
that the last three characters
are zzz, giving 8% 122,3%122
and 6%122, you can factorise
the numbers in each column,
and look for the common fac-
tor less than 10 which produces
sensible Ascll characters from
the other factor for all the
numbers in the column,

The whole process of de-
cryptment using pencil and
paper only, took me a little less
than an hour, and that included
a false start as [ had wrongly
thought that a Dragon was
upper case only.

In short, if you have any
secret deeper and darker than
published poetry, don't use this
cipher. There are plenty of
ways of making very difficult
ciphers using microcomputers,
but this is not one of them.

J Marlin
Maidenhead
Berks

Something old,
something new

n the Peek & Poke column of

PCW 16-22 February 1984,
Mr Misket asked why “Old"-
ing a program on the BBC
micro alters the number of the
first line when it is line number
300 or more. The answer 15
very simple and is to do with
the way in which the BBC
stores line numbers in the
program,

The second and third byte of
each line in memory give the
line number high byte then low
byte. So line 300 is represented
as 01, 2C in hexadecimal.
When Old is typed the compu-
ter changes the first of these
bytes in the first line to zero so
01, 2C becomes 00, 2C, ie 44.

Old is related to New, which

changes this byte to FF in hex
and this is the way in which the
computer recognises the last
line of a program. New there-
fore appears to destroy the
program, but apart from the
byte in question it is in fact still
there and is recoverable by
typing Old. Pressing Break also
has the same effect as New, so
again typing Old will recover
the program.

The mathematically minded
will notice that Old changes the
first line number by dividing by
256 and taking the remainder;
ie 300 changes to 44, 650 to 138,
1000 to 232 etc.

Nigel Martin
University of Durham
Collingwood College
South Road,
Durham DHI ILT

Catand
mouse

read with interest the article

by John Santi published in
PCW 23-29 February, con-
cerning the modifying of the
Car command so as to render
files beginning with Chrf (0)
visible again,

I have a tip for those who
wish to protect their files from
this modified Car and it is
based on the fact that control
codes can be used in file names.
For example, if a file is saved
on the Microdrive with file
name Chr$ (1) + “prog" then
the modified Car would pro-
duce exactly the same file name
as before, which is obviously
wrong, and any attempt to
Load this printed file name will

“He wants his Oric | bugs back!"

be met with a ‘file not found’
eITor,

It is possible to use other
control codes such as ChrS§ (13)
which would give the impress-
ion that there were two files
instead of one, Chr¥ (22) and
Chr¥ (23) for moving the primt
position, etc.

The article mentioned the
fact that most of the routines
seem to be relocatable, 1 was
wondering if this includes the
Move routine and, if so, could
this routine be altered so as to
make it possible to copy prog-
rams directly from one Microd-
rive o another mstead of just
data files?

Mark Purcell

University of Nottingham
University Park
Nottingham NG7 2ZRA

PS Glad to hear you've been
awarded ‘Magazine of the
Year' by the CTA — you
deserve it.

Which
software?

[ have recently acquired a ZX
Interface 2, but have found
there is almost no software
compatible with it — not only
my old programs but some
recently purchased ones as
well.

Could you advise me what
software the ZX Interface can
be used with? I am a regular
reader of your magazine which
I enjoy very much.

Mathew Jones
‘Foxhill’

14 Greenway Road
Galmpton, nr Brixham
South Devon

We have noticed very much the
same thing. Before the Inter-
face 2 was issued the Kempston
formal was becoming wvery
much the Spectrum standard.
It must be regretted Sinclair did
not adopt it. However, future
software is very likely to be
Interface 2 compatible through
sheer economic pressure. It is
nol difficult for software houses
to cater for several difTerent
standards and not to do so
would be simple carelessness.
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Snakes

A new game for Dragon 32 by Andrew Thompson

his program is a version of the game
Snake. The player has to control a
snake, using the keys Aforup, Ziordown, L
for left and ; for right. You have to move he
snake towards the food, while avoiding the
snake’s tail and the sides of the screen.

W

Every lime the snake eats some food, it
gets longer and the score increases. But,
the food decays and disappears if the
snake cannot get 1o it in time. When this
happens, the snake increases in size, but
the score slays the same.

When the food decays, a new block of
food appears somewhere else on the

screen,
If the speed-up Poke (FPoke 65485,0)
does not work on your Dragan, then delete

line 80.

g
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w PRESENTS. ..

FOR THE
COMMODORE 64
AND
48K SPECTRUM

ONE OF THE MOST ORIGINAL

& COMPELLING ARCADE GAMES
EVER PRODUCED !

500 WINNER! James Tant fram Wokingham
who scared 11293001 lon wisiting our offices 10
varily his high scomng ability - he scored even
more!)

What they say:
"SPLAT" is one of the miost
addictive gamas | have ever
played on the Ak
SPECTRUM, It = certainly
tha moat original”

Computer & Video Games

“Highly mcommendad”

Crash Raviow

SPECTRUM 48K £5.50 - COMMODORE 64 £6.50

THE KET
TRILOGY

MOUNTAINS OF KET
“A professional game in

i 4 a compeatitive genra,
- aspacially if you want value
] for manay,|l can heartily

% recommend this adventure
EASE HCW REVIEW

";.

% %k kkHCW NEW REL

First get to the mountain. . .
Mnuiinsus OF KET TEMPLE OF VRAN
48K SPECTRUM £5.50 NEW An even greater

TEMPLE OF VRAAN challenge just released

48K SPECTRUM (550

THE HIGHLY

U':‘_A‘-::y’f; ACCLAIMED GAME OF

ECONOMIC SURVIVAL

THE BRITISH ECONOMY WITH YOU
AT THE CONTROLS! HOW MANY
YEARS WILL YOU LAST?

L T L T

+ 5 STAR RATING HCW 31/1/84 %

BBC"B" £6.50
SPECTRUM 48K £5.50

NEW THE SPLAT
FOR THE CBM64 CHALLENGE

NEW
FOR THE CBM6b64

THE SPLAT CHALLENGE FOR THE COMMODORE 64

INCENTIVE SOFTWARE, 54 LONDON 5T
READING RG1 450 (0734) 591678

MILLIONAIRE

From a small humble home 10 a
magnificant estate? Take on one of
lifes little challenges & become a
millionaire! Start up a Software Co,
Buy, sell, Advertise, Deal with
Honest Harry, Full Screen Graphic
Representation of your current
residence, + many other features. A
compulsive game that grips you.
SPECTRUM 48K £5.50

OUR PROGRAMS ARE AVAILABLE FROM ALL LEADING
DEALERS NATIONWIDE. In case of difficulty please use the coupon

ORDER FORM m A et COMMODORE
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Come the revolution

David Kelly talks to the rebels at Red Shift

argaming is a strange art. Or is it a
science. Or a sport?

Whatever it is, the word conjures up a
world of small lead soldiers taking regimen-
ted steps and firing matchstick cannons
across the table-top. Red Shift would have
you know that that is only one facet of
wargaming. After all, both Chess and Go
are types of wargame.

The history of modern wargaming is a
fascinating story in itself. Perhaps the first
wa to be given that name was
Kriegspiel, This game was played in Prus-
sia in the early 1800s on a map with pieces
lo represeni the opposing forces and was
used as a military toal for training purposes.

At the turn of this century, H G Wells
wrote a book — the wargamer's bible —
called Little Wars. In it he outlined a set of
rules and conventions o make a wargame
out of maichsticks and toy soldiers.

The rules became further formalised
after the 2nd World War when Donald
Featherstone and others laid down more
detailed instructions covering movement of
the pieces, what happens when they mest,
and a new element, moral — how do the
troops react to the outcome of the combat.

These three functions are the corner-
stone of wargaming and were incorporated
into a game called Taclics 2 manufactured
by Awvalon Hill in 1960.

At about the same time, the burgeoning
hobby split into two opposing camps (as it
were). It divided into board gamers and
tabletop terrain enthusiasts. The board
gamers produced games like Diplomacy
and Risk, adding in a political slant and
concentrating more on the sophistication of
the simulation thant he realism of the batile.

The figure wargamers got on with check-
ing out the accuracy of the uniforms of their
soidiers and researching the strengths of
the opposing forces at famous batties in
order to try to prove that the good guys
would always have won through.

Dungeons and Dragons was a specialist
off-shoot of the figure wargaming fraternity
— Gary Gygax, a Californian wargamer,
decided that he wanted 1o try to encorpo-
rale character into the way his generals
behaved.

So how do computers fit in? Wargamers
were quick to lake advantage of micros as a
tool to take the tedium out of the conflicts —
churning through the numbers and probabi-
lities to find the outcome of each confronta-
tion. Dungeons and Dragons enthusiasts
also used them for similar applications.

Explains Red Shift's Julian Fuller,
“Table-top rules are now so detailed thal
keeping track of all the bits of paper meant
that we were spending more lime calculal-
ing than actually deciding the moves. Board
wargamers were just as frustrated, be-

cause the functions of the mathematics are
so complicated thal il began o slow down
the play.

“The humans could no longer easily
handle the model they had designed, so it
seemed logical to implemant that maths on
a computer. It seems better than playing
arcade games to me as well.

“Companies like Salamander are closer
to the Dungeons and Dragons end, so they
started off producing adventure games,

“On the other hand, Red Shift were much
closer to the board wargaming side, so we
started by producing strategy games.

“Me and Joe Capricorn met Woof! who
was writing for a magazine called Miniature
Wargames. That ended up with us all
producing the magazine — as we still do —
and out of that also came Red Shift.

“We reckoned we could produce reason-
able wargames and go! stuck in, towards
the middle of last year, with our first

Spectrum program, Apocalypse.”
SRS M T ﬁwg

Al the moment, Red Shift are writing for
three machines — the Spectrum, BBC and
Commodore 64. Design of each program is
a co-operative affair, Most of the effort goes
into producing a playable game from the
original idea. “It may take three weeks 1o go
from the idea to a working version on the
computer and another three months to
hone it till the mechanics of playing il are
just right."

The next two games on the BBC machine
will be Islandfa and English Civil War.
Islandia is a military economic lantasy
game — according to Julian. A naval
trading game in whech a number of players
take to the open sea in a variety of craft to
seek their fortune from the distan! islands
and beat off the other players whilst so
daing.

English Civii War is more of a traditional
wargame. The opposing forces of two
players meet in wooded country and slog it
out turn by turn with cavalry, pike, artillery
and musket men.

Red Shift's latest release for the 48K
Spectrum is Rebelstar Raiders. Again, it is
a two-player game — raiders versus oper-
ators. The object of the exarcise is for the

,-.1, Red Shift rebels
j‘ (et to right):

i Wool!, Eric the

-t Digit, Dave the

Drink, Julian

Fuller (alias Dino

the Zomble) and

the inimitable Joe
Capricorn

Apocalypse is a successful board game
produced by one of this country’s better
known independent games companies —
Games Workshop. Developed by Mike
Hayes in the late 1960's, the game was
ideal material for conversion to the compu-
ter. It is a territorial wargame in which the
object is for up to four players to take tums
to deploy forces on a board — a map
represanting Europe.

ince its release on the Spectrum late

last year, Red Shift have followed it with
a number of expansion programs designed
to use the same core program, yet setting
the conflict in another part of the globe or in
another time. Volume 1 gives a chaoice of
locations — the USA, SE Asia, London or
Artic Circle, while Volume 2 offers a choice
of selting — the Fall of Rome, Napoleon's
Campaigns or 1984,

raiders to break into and destroy the control
room and central computer Main-Comp —
shown in plan form on the game display. In
turn, the operators must defend the installa-
tion against attack. Like English Civil War,
the game has two phases. A deployment
phase when both opponents salect where
on the ‘board’ to place their combatants,
And a movement phase when the players
do battle. In Rebelstar Raiders each of the
warriors has its own skill and endurance
ratings — some of the troops perform betler
than others.

The Spectrum version ol Rebelstar Raid-
ers is already available and a Commodore
64 version is under way, Spectrum versions
of Islandiaand English Civil Warare also on
the way.

Looking slightly further ahead, Red Shift
hope to convert another Games Workshop
boardgame — Battlecars — for the Spec-
trum, BBC and Commodore.
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TURN YOUR PROGRAMMIE
NANOQ A0ISdi

Now you can add another dimension to your games.
Swap direction, swap functions, confuse your friends.
In fact you can add almost any twist to your games with
Stonechip’s Programmable Joystick Interface.

You can also listen to them
with Stonechip’s Echo Amplifier.

Programmable Joystick Interface. This also enables
any Spectrum software to be used with a joystick,
irrespective of which keyboard keys have been chosen
for function.

Programming Is easy using only a single switch, Switch
one way to program and another way to play. No
tapes to load or links to worry about — all
programming is achieved by hardware. Used with
Atari-compatible joysticks. Simply plugs into rear
expansion port of ZX-Spectrum. No other connections
to make, no additional power supply required.

'
|||||

Echo Amplifier. How would you like to listen to the
sound output from your ZX-Spectrum without ear strain? The
Stonechip Echo amplifier can do this for you as well as easing
the tedium of saving or loading of tapes and enlarging the range of
tape recorder compatibility with the computer. The amplifier has volume control
over a range adequate for most uses, and a tone control for harsh or mellow sounds. A switched
interface removes the need to swap leads during 'SAVE'ing or 'LOAD'ing. Leads are left
connected all the time and the desired function is selected on the three position switch by
the user. Use of the 'CUE’ facility enables an audio cue to precede the program being
"SAVE'd on tape, a decided advantage when searching through a

multi-program tape. The Echo simply plugs into the Ear, Mic and Power

sockets of the computer and does not require an additional €
power supply. The expansion port at the rear of the <
computer is left free for use with other peripherals /
and the unit is housed in an attractive 34"
case custom designed to p
complement the P 4
ZX-Spectrum. -~ ";f‘ .
F .
7o o o

smpmarce /)
ELECTRONICS Hm' f,,,iﬂfxf;t 7

StonechpLid Brook Trading Estate Deadbrock Lane Aldershot Hants GLIL2 4XB 00521318260 s
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3-Dimensional arcade strate
on the 48K Spectrum—£6.9

Compa

fible with Kempston, Protek/AGF,
and Interface 2 joystick types.

Suaiiables ol

AN rom
MICROMEGA:

DEATHCHASE
LUNA CRABS
HAUNTED HEDGES
STARCLASH

All £6.95

for the

16K or 48K
Spectrum

Trade Enquirias:

Microdealer
0727 34351

Webslars
0483 52222

Tiger
051 420 8888

Pinnacle
0589 73141
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Clear as crystal

Jeff Naylor delves inside Sinclair's flat screen tv

II the casualty departments of hospitals fill
up this summer, with pecple who have
walked into lamposts and under the wheels
ol juggernauts, we will only have Clive
Sinclair to blame. The flat screen pocketl tv,
long since rumoured, has finally crystalized
into reality, and is sitting on the corner of my
desk,

The FSTV 1 is of interest 1o home
computer users for three reasons: it is
technically very impressive, it offers an
alternative to liquid crystal displays for
portable compulers and there is always an

must get within six inches of it. Don't think
that | am precluding the tube as a compuler
display though; | will expand on the possibi-
lities later,

The obvious technical advance that the
tv makes is the shape of the tube, but two
other aspects must not be overlooked: the
signal processing and the battery. Polaroid
have developed, in conjuction with Sinclair,
a flat lithium batiery measuring 3 by 3%
inches and less than an eighth of an inch
thick. It fits snugly into a slot in the back of
the tv, a little too snugly for people who

interest in anything that Sir Clive gets up 10.

Clive Sinclair has become a legend in his
own 28 day delivery period. The ZXB1 and
Spectrurn have, | would guess, provided an
introduction to micros for the majority of
PCW readers. His products always have an
exciting originality about them, even if, like
the Black Watch, they don't always work
properly.

The pocket tv is in statutory Sinclair black
with red trim, and measures 52 by 3'/z by
1V4, There are two controls - offion plus
volume and tune, accompanied by a small
scale. The aerial is retractable and pivols
on the top right hand corner, and a leg
unclips from the back, so you can stand the
tv upright.

Before | go any lurther, let me make il
plain that buying a FSTV solely for use with
a computer is a bit silly, unless you like
eyestrain, The screen measures 1%2by 1
inches and to read pages ol Ceefax you

have trouble opening pickle jars. The
battery should last 15 hours and a rough
test showed that the FSTV drew about 100
m#A, giving the battery a capacity of some-
thing in the region of 1.5 amp/hours.

At a cost of £9.95 for three batteries,
viewing works out at 23 pence an hodur,
which puts the licence fee into perspective!
There is a mains adaptor available, but as
the strength of the tv is ils portability, a
rechargeable battery would be better (if
technically impossiblef),

'rhe feature thal will go unnoticed by
many is the multi-standard capabil-
ity. When you go abroad then take your
Sinclair with you. Bul, there are some
places that it will not work, notably France,
Russia and China.

Mot counting the old systems being
phased out, such as our 405 line format,
television transmissions are either 525 or

625 line standard. The FSTV can lock up to
either with the aid of a phase locked loop
and voltage controlled oscillator.

All systems but one, lhe French, use
what is called ‘negative modulation to
transmit their pictures, video that consists
of black level, when modulated, creates lhe
largest amplitude radio frequency signal.
The idea behind this is Ihat the spikes ol
radio noise caused by motorbikes charging
up and down outside will appear as black
spols, which are subjectively less obtru-
sive. As the FSTV decodes negative mod-
ulation, the French positive system cannol
be received.

The differences in how colour informa-
tion is transmitted are of no concern on &
black and while set, particularly as greal
care has been taken to ensure that colour
signals do not aflect monochrome re-
caivers.

he sound reception is where things

get a bit tricky. Not only is the spacing
between the vision and sound RF different
between the two line standards, bul the 625
systemn has further variations. By em-
ploying another voltage controlled oscilla-
tor and a careful choice of the intermediate
decoding frequency, all but the PAL D, K

and L standards can be accommodated.
Of course, all this very clever design work

is not solely for the sake of our holidays
abroad — it means that one design can be
sold anywhere. This is important when you
realise that almost the whole of the circuitry
is contained on a single chip, the develop-
ment of which must have cost a small
lortune. Apart from the UHF tuning stage,
the board conlains the odd driver transistor,
a few presets for lining up the picture and a
collection of capacitors, resistors and coils.
Everything else is inside the Ferranti IC. Its
input is AF, while its outputs are audio,
video and the line and field signals. It even
generates the EHT voltage to drive the
tube.

Like all good inventions, the design of the
Sinclair fiat screen is so obvious It's a
wonder that it hasn't been tried belfore. A
conventional cathode ray tube is the shape
of a pyramid turned on its side — at the
apex is an electron gun which fires a beam
at the phosphorus coating on the inside of
the base. This means we view the light
emissions of the phosphorus from the
weakest side.

If electrostatic defiection is used to locus
and aim the beam, the pyramid needs to be
of a fairly acute angle. The length of
oscilloscope tubes bears witness to this. If
we resort o electromagnelic deflection we
can make the angle more obtuse — 110
degree tubes are not uncommon. The price
paid is more powerful deflection signals
and greater dislortion.

The flat tube consists of a piece of glass
shaped somewhat like a bathtub, with a flat
plate sealing the top surface. It measures
aboul 4% by 1% by % inches. The right
hand end contains the electron gun and
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deflection assembly, while the phosphorus
screen is on the bottom of the tub at the left
(the plughole end?), and is viewed through
the top plate. We therefore view the
phosphorus from the same side as the
electrons hit them, which resulls in a very
bright picture for a relatively low beam
current.

This low current, coupled with the fairly
long beam path, allows electrostatic deflec-
tion to be used. If the beam were aimed
directly at the screen, it would hit the
phosphorus at a very sharp angle. The
resolution of the picture would be dreadful
and distortion problems considerable.

As the electrons are fired along the tube,
parallel lo the screen, what causes them 1o
bend in order to hil the screen? The
underside of the top glass plate thal we look
through is not all that it seems. It is coated
with a transparent, conductive material
which Is negalively charged. The phos-
phorus screen is positively charged to
attract the electrons, however, and the sum
effect on the beam as il leaves the gun is
slill an attracting force at the other end of
the tube.

As the beam approaches the screen, the
electrostatic field between the top and
bottom faces of the lube begin to act,
diverting the electrons downwards onto the
phosphorus. As a suitable analogy, we can
imagine a fast flowing stream joining
another at right angles. A canoe floating
down the side stream will be swept round
into the direction of the main stream — how
far across it gets before it is travelling
parallel will depend on its onginal position in
the side stream.

OI course, there are still distortion
problems. If there were no compensal-
ion, the picture would diverge considerably
towards the far end of the tube, and straight
lines would appear to curve at the edges ol
the picture. To reduce this, both electronic
and optical correction are employed.

The electronics affect the scanning sig-
nals, cheating them to square up the
picture. Obviously, the piclure i1s less
distorted the closer it is to the axis of the
electron gun, so the phosphorus patch is
not the normal four by three television
aspect ratio, bul nearer two by one. The
front half of the tv's case contains a Frenel
lens that brings the picture back to normal
shape.

Incidentally, two by one is the Cinema-
scope aspect ratio. If the broadcasters ever
forget to ‘unsqueeze’ a Scope film, just take
the top off your pocket tv!

So much for the technical miracles. How
does the pocket tv actually perform?

When the postman delivers one, tearing
open the box will reveal the telly, a carrying
pouch, earpiece, spare battery, instructions
and order forms. The insitruction leaflet
takes two pages to ensure you get the
batteries in the right way, two pages on
using the tv, one page tells you not to
scratch it or drop it in the bath and the last

page tells you where you can go on holiday,

Having found a battery in place, | ex-
tended the aernal, held my breath and
switched on. A clear, crisp picture instantly
appeared, but within a few moments went
oft lock. Fiddle with tuning knob. Ah, there it
iIS... no, its gone again. Fiddle with
aerial . . . yes — oh, no. Curse; read in-
structions; fiddle some more; try different
station; stand on chair. No doubt about it, it
wouldn't stay locked up for more than a few
seconds.

If it had been my own machine it would
have gone siraight back, but as it had to be
back by Friday anyway, | took it apart.
Inside | was presented with eight possible
spots o twiddle. The first one | tried was the
width control. The second one neaded only

However, in common with most black
and white televisions, black level clamping
is poor. This is most apparent on low key
scenes, consisling mainly of black with a
few brighter patches; they are displayed as
washed out shades ol grey. Colour sets
need good clamping lo retain the colour
balance, but few black and white sets seem
to bother.

The sound output from the pocket tv
contains rather too much hiss, and the
small internal speaker does little to help.
The volume was adequate for most pur-
poses. The provision of the earpiece is a
good idea, as the quality is much better
than the speaker, and you need nol drive
the outpul stage into distortion in order to
hear in a noisy environment,

After the battery
had been used for
some lime, | began o
notice that loud
volume sellings
caused interference
on the picture. With
the sound and video
circuils in the same
package, the current
demands ol the
sound oulpul were
causing the picture
brightness o vary.

If these criticisms
seem rather damn-
ing, they are not
meant to be. Con-

a slight twist; the picture locked up and
hasn't drifted off since. It was either bad
luck, or someone had lweeked it already,

If you experience the same problem and
are not afraid to void your guarantee, its the
variable resistor nearest the volume con-
trol. Be careful, as there are some painfully
high voltages inside!

Having got the telly working properly, |
began some intensive field research,
Walching Dailas on the bus, Minder in the
pub, that sort of thing. You can see Crystal
Palace through the missing slates in my
loft, so | would have liked 1o have tried the
television in a fringe reception area. In
London, it was possible to receive a good
picture almost anywhere (except the under-
ground!), with remarkably little ghosting.
Due to the nature of UHF signals, a small
aenal movement can cause a vast change
in signal level, and therefore using the
Sinclair on the move, in a car or bus, was
rather disturbing.

The lens restricts viewing to about 30
degrees, though two close friends might
use one tv. On normal pictures, shape dis-
tortion is not obvious, but if you enjoy
waltching the test card, then prepare for dis-
appointment. Horizontal lines near the
edges are noticeably curved and the pic-
ture |s pear shaped near the gun. The
bnghtness and contrast are automatic,
and for most pictures the set up is fine.

sidering the technical
achievement of cramming a multi-
standard, flal screen tv into such a small
space, the results are remarkable.

The Sinclair pocket v has no aerial
socket, but by hooking a wire to the aerial
and tuning to channel 36 you can view the
output of your computer. You may need
strong glasses after a few games of Manic
Miner, though. Despile the small size,
Tasword 2's 64 column screen was almosl
legible — the lube has good resolution.

Remember that computers rarely use the
whole tv screen, The Spectrum's display
must have about 20 percent of wasted
space in the border, so winding out the
scans on the screen would certainly help.
There is already a lens in front of the
phosphorus patch, and this could probably
be increased in strength at the cost of a
reduced viewing angle.

By taking these factors into account, and
producing a chip with a video input to drive
the flat screen tube, Sinclair Research
could have a viable display device for a
hand-held computer.

Whether the flat tube finds its way into
computers is a matter for conjecture. The
pocket tv is definitely here, and working
well. If the success of the Sony Walchman
in America is anything to go by, it looks as il
Sir Clive will make even more maney {o
spend on his electric car. He is likely lo
get my next spare £80. Q
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ACE 001 After the great Holocaust, the
world was lawless. Humans, androids and
mutants fought to the death. Zoc, o
renowned gunfighter foced Aggan - an
android — and his evil gang.

ACE D05 The superhero protecting his
adopted world is faced by three ew
superbeings from another golaxy. Their
weapons deadly Krypton crystals, their
aim - (o destroy the warld.

ACE D07 Voga is captain of a
"Watchdog™ battle cruiser with engine
trouble. The ship has drified into @
meteor field, and is being attocked by
Zeeton “Hunterships",

NITERIDER

ACE 003 Evil space wolves are after your

ACE 002 The ugly mute hunchbock ACE 004 A souped-up black Trans-Am

must save his only friend Esmerelda the piglets dropping by balloons and heli- anfdmuducmﬁﬂwﬂmudu Deset by

gypsy girl from being executed by the evil packs from their spoce ships. Save your a 'dhundlurHciriﬁnﬁ. Can you
piglets with your pig lazer - don't let the survive against these evil bikers?

Count DArcy for spurning his love. o

ROVANCED COMPUTER ENTERTRINMENT

ACE 006 Alien ships hove penetroted
earth’s defences. Tarrak, the sole sunavor

of his wing command must defend the
planet he loves. Con Tarrok save Earth?

ACE 008 The ewil Sultan Abdullo has ACE 009 As a skyeagle of the Jupiton ACE 010 Your mission - to killy Zyco, an
hidden his stolen treasure in coves fleet your mission s to destroy the ewl indestructable alien who has taken over
beneath his palace. Ali and his m?fic dark stor - o spoce ship the size of o the world. Minigturised, you enter his
corpet fight the demonic guards. He must planet spreading death and destruction in body - fight the hideous anti-bodies - you
find the magic lamp! the paloxy. must get to his brain!

TO ORDER BY POST COMPLETE COUPON AND SEND WITH P/O OR CHEQUE FOR FULL AMOUNT TO:
ACE 82/84 PECKHAM RYE LONDON SEI5 4HB TEL: 01-639 0331/2/3

¥ Aceoor OO Aceo0s [
IACEMID ACE 007 [

Aceood 1 Aceoos [
| Aceoos [ Aceoos O
'ACED[IED ACE 010 [

Tick appropriate box for PLEASE PRINT DETAILS. |

games required. NAME

PLEASE SUPPLY......... GAMES i

@ £6.90 EACH TOTALE . ADDRESS =2

| ENCLOSE CHEQUE P/O AL 4
FORE I




- 830 Sels the score 1o 0
ng e grass 3) New level — When a certain amount
of Ihe grass has been mown, you go on to

the next level with a faster lawn mower to

Richard Dodd puts the finishing touches to his three part Lawn  control:

Mower game Line B40 Speeds up the lawn
mower, adds 1 to the
hen you have completed the first two 710 Checks 1o see if you level counter, clears the
stages, the final task is to add the have a life left. screen and PUT's up a
finishing touches. These finishing touches 2) The end of the game — When the new screen.
in the Lawn Mowergame are to be found in Iaw:}'r mower has lost 3 tﬁaes. the game stops 850-880  Clears all the obstacles.

program 10, and the scores are displayed: To finish off the game, enter line 20. By
altering this line you can make the game as

Line 730-750  Prints ‘GAME OVER' in :
1) A life lost — If the lawn mower runs the middle of the screen. hard as you wish:

into a wall, or a tree, or runs out of fuel, a life 760-B00  Resels all variables for 20 HI=200: LE=1: P=80: LI=3

Is losl: next game. Hi=The high score to beat

Line 650 Plays crash sound. 810 PUT's a new screen up. LE=The level you are on
660 Takes one life off. 820 Updates the high score FP=Speed (the smaller the value of P the
670680 Updates all the scores. if greater than the high fasler you go)
700 Refuel mower. score, Li=Number of lawn mowers that you have

(START

FROSCREARM 1

58 PLAY"TISBO1EEEEEE" -

eEd Bs="":L_I=LI-1

78 PRE=" "1 RO=3126:GO0SUB 1486

80 PR$=STRINGSHCLI,33):QA%5=5127:
GOSUE 1480

630 PRE=STRE(SC+EN > : [A5=5142
GOSUE 1488

788 IF F=128 THEM F=25:LINECZ38,
28 )= 232, 1968 2, PRESET . BF

718 IF LI=8 THEN V38

Tel GOTO 438

738 |LINECSG,642-C 144,184 ), FPSET . BF

740 LIMECS6.64)-( 144,184 ), PRESET,B

To8 PRE="GCAME OVER":Q35=23568:GOSLIEB
1486 -EXEC 41194

TEB FOR =8 TD 21

e FOR Y= TO 14

788 POX,Y =8

798 HEXT:HEXT i

BO0 B$="":LE=1:LI=3:P=7VQ: :
SC=SC+BMH: BH=B

819 PCLS 1:PUTLD.,8>- 236,121 3,5R

g28 IF SC>HI THEM HI=SC

a3a SC=0:G0T0 318

=% tg P=P-18:LE=LE+1:PCLS 1:PUTC B, 8
=0 256,121 ), 58 SC=SC+BHN : BN=8

858 FOR #=8 TO 21:FOR Y¥=8 TO 14

860 PLX,Y =0

. a70 MEXT MEXT

R gen GOTD 316
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The Quill is a major new utility written in machine code which allows even
the novice programmer to produce high-speed machine code adventures
of superior quality to many available at the moment without any
knowledge of machine code whatsoever.
Using a menu selection system you may create well over 200 locations,
describe them and connect routes between them. You may then fill them
with objects and problems of your choice. Having tested your adventure
you may alter and experiment with any section with the greatest of ease

A partformed adventure may be saved to tape for later completion. When
you have done so The Quill will allow you to produce a copy of your
adventure which will run independently of the main Quill editor, so that
you may give copies away to your friends. The Quill is provided with a
detailed tutorial manual which covers every aspect of its use in writing
adventures.

% From The Golden Nib Of
1 Comes a Gourmet Feast . =
1{0]g 2
Hungry Adventurers
Volume 1

The Quill

48K Spectrum

Magic Cnﬂu | iy Of the nuult' Island
Rescue the Princess from the Magic Escape from the infamous prison
gt e v o i 4 GOLD COLLECTION 225, T o "
Booby Traps. alternative have I|||'1;'.~u|'-"

\"l I '\']'

Mg , ﬂ‘{

e

Spyplane 3 Mindbendsr | Barsak The Dwarf

Can you survive and complete your Only you alone can save the world Help Barsak recover the treasures of
mission high in the sky \OVer onsmy from the terrible power of the his ancestors from the underworld of

territory/ 2 Mindbender. mythology.

A Superb collection of adventures for the 48K
Spectrum written with the Quill. '
From the fertileimaginations of many authors, we ;
have selected this fine volume of adventures for ¥
you to collect. Each adventure is complete initself
and is presented in the distictive livery of the K
series to grace your software shelf as you build up \ |

¥

the collection, \ ,\
The adventures are priced at only £5.95each. | 7

Selected titles available from good computer '

Diamond Trail Africn Gardans

GOLD COLLECTION = GOLD COLLECTION » GOLD COLLECTION = GOLD COLLECTION » GOLD COLLECTION = GOLD COLLECTION =

= NOILD3T10D2 709 = NOLLO3TI0D 10D ® NOILOITIOO 0109 ® NOLLO3ITIO0D dT109 = NOILO3ITI02 d709 = NOILDITIOD 10D

Where in this city of deathandintrigue  ShOPS nationwide including:- What is the secret of the desarted
is the stolen Sinclive Diamand? W. H. Smiths, Boots, Menzies Hotel and where are all the guests?.

N . Na B Or direct from us by post or telephone
GILSOF1 Credit Card Order Line
30 Hawthorn Road . Pearsonally Manned for 24 hours
BAE SAE for full details of our range = 0222 41361 Ext 430
g:;haﬂammgan Dealer enquiries welcome E ?
=:(0446) 732765 e

GOLD COLLECTION = GOLD COLLECTION = GOLD COLLECTION = GOLD COLLECTION =




MAKE MONEY WITH

YOUR MICROCOMPUTER

Most people buy a micro either to play
games, like‘Invaders’, on it ... or to learn
more about computers ... or as an
educational aid for their children. But now,
there is another — potentially far more
exciting — way to use your microcomputer.

The fact is, wurmmmmn do the same
amount of work it took several people .rrmn_'g.l
hours to do only a few years ago ... in a
matter of minutes. What's more, most. of
vour expenses are already covered —
electricity, rent, rates and even the computer
itself . . . they're all paid for. S0 any money
you bring in with your micro should be
almost pure profit. All you need now is the
‘ingide track’ on who needs which services
where, how to get them to sign on with you
and what to charge.

New Guide Telis All

“"Make Money With Your Micro' isa new,
working manual that answers all these
questions . .. and a lot more besides. Like
how to set up a small computer business . . .
what books to keep ... when to call in
professional help ... how to arrange your
workspace to maximum advantage . . . why
the right micro based business can be
unusually profitable, and what you need to
climb on the bandwagon . . . before it really
gets rolling. Here is a brief sampling of what
else you can expect to learn from this special

 What You Will Leam
* Where to find customers . . . and what to
offer them.

* Why word processing is different . . . and
some rather surprising, little-known,
ways to make it pay big.

* How to save businesses money ... and
make yourself a small fortune in the

process,
* Which number services pay best . . . and

how to perform them efficiently.
* Where to get referrals . . . and why they
matter.

* Managing your time ... always
important, but vitalif you plan a part time
operation.

* Preparing mailing lists ... why this is

ially one of the most profitable
services you'll be offering.

* And much, much more.

Where Do | Find Customers?
Inaddition to taking you through the very

necessary steps that precede any Ltruly

successful microcomputer-based business,

“Make Money With Your Microcomputer"

gives you the low-down on exactly which

businesses want what services, and how best
to get these firms as big paying customers.

, Working from this profession-by-

Jprofession section, you can find several
openings available right now to suil your
circumstances — areas where you, with your
micro, can really coin money ... giving
people and businesses in your part of the
country what they want and need to become
more efficient ... and, therefore, mare
profitable.

Do | Need Capital?

You don't require any "capital’ as such to
get started in this mi ter business
. . . remember, what weare talking about here
is primarily a service industry. You can work
from home, in your own time at your own
pace ... starting with just a couple of
evenings a week only, if you like, There's no
need for ‘staff” . . . your micro does the hard
work for you . . . and your ‘office’ is already
paid for because this, more than any other
business in the world, takes very little space
. . . almost any quiet corner will do.

Must | Be An Expert?

It really doesn't matter if vou don't know
a lot about computers, because there are
plenty (almost too many!) ‘ready-made’ pro-
grammes already on the market . . . most nf
them with built-in instructions . mvemlg
just about every and any mnpubm- job you
are likely to encounter in your new business,
But, naturally, if you can design your own
programmes, and that is what you enjoy,
there's nothing to stop you doing so —
although, frankly, the chances are there's a
better, less expensive programme already in
existence.

Which Micro Do | Need?

Almost any modern micro will do, because
most programmes these days are — or can be
made — compatible with just about any
other microcomputer. If you haven't vet
bought your own micro, you'll find the cost
surprisingly low . . . and certainly very small
compared to its earning potential. However,
either way, you may need a few ‘add-ons’. . .
although, again, these cost very little when
you consider how much money they can
make for you.

An Altemative Service

If you prefer offering a service direct to
the public, you'll also find in this new manual
a special section devoted to areas where you
can do just that. But, it's only fair to tell you
now, you are likely to make much more
money helping companies and the profes-
sions (e.g. Doctors, Architects, etc, etc.) than
you ever could selling services direct to the
public.

Get There First

As with any other business, to be
successful you must find a need and fill it,
Right now, there are literally dozens of
companies and professions in your area that
urgently need micro based help. The big
money in this field will be made by those men
and women, young or old, who are first to
sign these businesses on as customers, and
then grow with them.

Your Guarantee

“Make Money With Your Miero-
computer”, the practical, working manual
that can guide you into this exciting new
field, costs just £10, post paid. There is a 30
day satisfaction-or-your-money-back
guarantee, so all you are risking to find out
more about what could be the fastest
growing part of our economy over the next
few years is a few postage stamps.

How To Order

To order your copy now, just complete the
form below and returnm it here. And,
remember — the sooner you get it, the sooner
you too can 'make money with YOUR micro-
computer!”

&) Chartsearch Ltd 1984 @ 11 Blomfeld Street, London, ECZM TAY

“MAKE MONEY WITH YOUR MICROCOMPUTER”

To: Chartsearch Ltd., 11 Blomfield Street, London, ECZM TAY.

Please send me one copy of ‘' Make Money With Your Microcomputer”
as soon a8 possible for which 1 enclose payment of £10

(includes postage and packaging)

(] Cheque/Postal Order of £10 enclosed
] Please charge my Credit Card as follows:

AJC number__ (Access/Visa/Diners/Amex)
From:
g Nm A BLOK
3 CAPITALS
g Address
§ PLEASE
5
g - Posteode
Signed Date




The final conflict

D Edwards concludes his Star Trek program in the last

of a three part series

his week we will start off by examining

the function of the machine code in the
game. There are three small machine code
routines — two conltrol graphics and one is
responsible for sound effects.

This program uses a routine in the
Spectrum’s Rom, located at 949, which
produces sound. All you need to do is place
a number between 0 and 65536 into the DE
register pair — this controls the duration —
and place a value between 0 and 65536 into
the HL register pair, which represents the
pitch. The routine can then be called by Call
949 from machine code and the values of
the HL and DE registers are adjusied and
the process is repeated, until the B register

LD HL, 6632
CALL 948
RET

The program is located at 65002 and
produces a sound not totally unlike that of
the Martian's heal ray in George Pal's War
of the Worids. If the routine at 65030 is
called, a ‘click’ is produced which is used in
a loop as a separate sound effect.

The other two routines store and display
a screen full of graphics. At the beginning
of each game the contents of the display file
are stored in another area of memory.
Whenever you sector, they are
lransferred back into the display file, The
first routine is as follows:

This routine transfers the data created by
the first graphics routine back into the
display file. It works in an identical way 1o
the first graphics routine — the number ol
bytes (the value ol which is held in the BC
register pair) is transferred back from the
address held in the HL register pair (o the
address held in the DE register pair. And so
the useful instruction LDIA can be summa-
rised by:

LD HL, from
LD DE, to
LD BC, number of byles

LDIR
RET

There are a number of ways 10 speed up
Basic programs 1o a certain extent and also
o make them flicker free. The first of these
is that all commonly used subroutines
should have low line numbers and be as
near to the beginning of the program as
possible. this is because every lime you
Gosub, the compuler checks every line of
your program from the first line until it finds

contains 0. A listing of the program is: [ b L the line you referred to in the Gosub.
FLEEﬁEHE ﬁ Ha::. 6848 The technique used to achieve flicker
LD HL, pitch RET mgruhlﬁmsimpm. All you havetodo is
LD DE, duration print your objecl al the desired X and Y
PUSH HL It uses the machine code instruclion positions. Then you must make ‘echo’
Eg'-}l_;'l_‘? LDIR to perform a block move operation copies of these such as:
LD DE, duration which ftransfers an amount of data (the LET Xi=XLETY |=Y
AND A value of which is held in the BC register  You can then adjust the values of Xand Y
ADC HL, DE pair) from the address held in the DE using Inkeys etc, and before jumping back
'&'i'; :iL register pair to the address held in the HL to the beginning of the main game loop print
2 register pair. The third machine code at the positions X/ and ¥/ the same
JANZ —20 routine is: characters thal were contained in the
NOP LD HL 50000 original print statement, except that this
e ks Tk time they must be over one. This method o
CALL 949 LDIR programming can be seen in lines 340 o
LD DE, duration RET 445 in the game. Happy hunting. O
S070 DATA ""," SUDDENLY THE GRAND MUCRON TO RIGHT OR THE OTHERWAY AROUND.",“WHILS

'S", "BHIF APPEARS OUT OF THE VOID.", “HE
ATTACKS AND YOU SUFFER",“CONSIDERABLE DA
MAGE.EVIDENTLY", "ALL THE SHIPS IN HIS FL
EET ARE","FITTED WITH A NEW CLOAKING", "D
EVICE 50 THAT THEY CAN APPEAR", "FROM NOW
HERE AND ATTACK YOU.","",* IN THE BATTLE
, THE ENTERPRISE’'S", “DILITHIUM CRYSTAL (T
HE MAIN","POWER SOURCE) IS DESTROYED.THE
", “BRAND MUCRON JUMPS INTO ANOTHER®, “SEC
TOR LEAVING WIS FLEET TO","DESTROY YOU."
,"M,"  PRESS ENTER TO CONTINUE"," "
3080 DATA “"," ONE SHIF IN THE BRAND MUC
RON® 5", "FLEET IS CARRYING THE", "CHALLENG
ER’S DILITHIUM CRYSTAL.","IF YDU CAN REC
OVER 1T YOU WILL","HAVE ENDUGH ENERGY TO
USE THE","WARF DRIVE AND RETURN TO","ST
ARBASE-4.HOWEVER YOU DO NOT", “KNDW WHICH
SHIP IN WHICH SECTOR","HAS THE DILITHIU
M CRYSTAL.",""," ALL THE SHIPS IN THE GR
AND" , “MUCRON®S FLEET ARE FILOTED BY*,"TH
E MUCROIDS HIS MUTANT SLAVES.",""," P
RESS ENTER TO CONTINUE"," ¥ ¥ THE MUCR
DIDS ARE STUPID,SO0","THEIR SIMPLE SHIPBO
ARD COMPUTERS", " (MADE BY ACORN) GIVE THE
M A", "CHOICE OF TWO BASIC FLIGHT PATHS",
LIN]
3090 DATA " THE MUCROIDS USE THEIR CLOAK
ING", "DEVICES AND THEN MOVE FROM LEFT",*"

T MOVING DOWNWARDS FIRINGY,"AT YOU.","",
" THE GRAND MUCRON"S SHIF MAY","ATTACK Y
U CAUSING CONSIDERABLE", "DAMABE.","","
FPREES ENTER TO CONTINUE®," gt Yetres ftan |
OU mMUST TRAVEL FROM SECTOR TO","BECTOR D
ESTROYING THE MUCROIDS.","WHEN THE MUCRO
1D SHIF CONTAINING","THE CRYEBTAL I8 THER
E, YOUR" , "SOFPHISTICATED SHIFBOARD COMFUTE
R","WILL TELL YOU AND YDU maY", "ENERGISE
THE TRACTOR BEAM.",""," FRESS ENTER
TO CONTINUE"™," 3
>100 DATA " YOU START WITH ::",""," 700 U
NITSE OF POWER"," 20 UNITS OF TRACTOR BE
AM FOWER"," AND" , O POWER LOSS."™,
“He" ¥YOU MAY JUMF INTO HYPERBPACE", "AND
THEN THE MUCRODID WILL","REAPFEAR IN A NE
W FOBITION. YOU", "MAY USE THE SHIELDS TO
FROTECT", "THE ENTERFRISE FROM SOME DAMAG
| =L FREES ENTER TO CONTINUE","
""" THE MUCRBIDE DROP CYCLOIDS,"," (A
SORT OF MINE) AND IF YDOU",“FIRE YOUR FLA
SMA DISRUFPTORE WHEN","A CYCLOIDS IS IN Y
OUR SIBHTS", "THE EMERBY FROM YOUR WEAFON
"."WILL BE REFLECTED AND WILL","DAMAGE T
HE ENTERFRIGE.",""™
3103 DATA " THE TRACTOR BEAM WILL ONLY L
ABT", "FOR A FEW SECONDB.",""," YDU WILL
NOW BE TOLD HOW TO","FILOT THE ENTERFPRIS
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E;u‘nu‘r-
2103 RESTORE 30&60: PRINT AT 18,05: FOR
g=1 TO 119: POKE 236%92,-1: PRINT : READ
t$: FOR l=1 TO LEN t%3 IF t%(l)=" " THE
N GO SuUB 9800z CLS : PRINT AT 18,05t L
ET 1=1+1}

2109 1F INKEYs =" " THEN GO TO 3115
3110 PRINT OVER O3" "3 CHR® Bit#{l)3: N
EXT l: NEXT g

115 OVER ©O: INK O CLS : PRINT AT 1,41
"MOVEMENT CONTROLS ARE:"3 AT 3,43"Y U

I O P"3 AT 35,41%"C J K > FIRE"3 AT 7,
s "SHIELD FPOWER CONTROLS ARE:"5 AT 9,43"
g W 8"s AT 11,43%3 K ONY

J120 PRINT AT 13,4; “"SECTOR JUMF CONTROL
S ARE: "5 AT 15,43"1 2 T 4 5 & 7 B"y AT 1
7,08 "JUMP INTO THE RESPECTIVE SECTORS™j
AT 20,53 "PRESS ENTER TO CONTINUE": FOR p
=0 TO 21: PRINT AT p,03 OVER 1§ INK 75"

"1 NEXT p

I125 G0 SUB 9B0OU: CLS 1 PRINT AT 1,43"H
YPERSFACE:z"5 AT 3,45 "PREESS...H": AT &,4%
“TRACTOR BEAM:": AT 8,45 "PRESS...T": AT
11.2: "WHEN THE CRYSTAL 15 PRESENT"3 AT 1
S, 11 "ENERGISE THE TRACTOR BEAM AND"§ AT
15,5 "MOVE THE MUCROID SHIP"31 AT 17,.,8B1"1

NTDO THE SIBHTS"

2130 FOR =0 TO 21: PRINT OVER 1§ INK 7
2 Al +,0%3"
" NEXT #: INK 71 FRINT AT 21,71"PRESS
ENTER TOD PLAY"

2135 B0 SUB 98001 DIM h$(5,3): DIM h{(Sia
FOR g=1 TO S5: LET h%(g)="IB0"1: LET hig)

=0z NEXT g

3140 REM SKILL LEVEL

3145 LET s$="enti(er) ski(ll) levul": PAU

SE S0: CLS : FOR g=1 Tl 4: FOR 120 TO 732
BEEF .01,i: PRINT OVER O3 AT 10,75 INK
i3 “"ENTER SKILL LEVEL"§ AT 15, 133" (1-5)"

3 NEXT 1

3150 FOR i=0 TD 40

3155 LET is= INKEYS$ : IF is >= "1" AND 1

$ <= "5" THEN LET skill= CODE is$-48: GD
TO 3175

31&0 NEXT i: NEXT g: GO TO 7040

3175 PRINT AT 13,13: OVER O4" “: FD

R g=0 TO S: FOR i=7 TO 0 STEP -11 PRINT
AT 10,78 FAPER 63 INK ii OVER Of" Sk 1

LL LEVEL: "fskills" "3 NEXT i NEXT gt

LET skill=skill+2: GO TO 10O

7000 REM GIVE SCORE

7005 LET sco= INT {(skill#Z+(sc+(da/10)+t

F40)1: LET t&="¥Y0OU SCORED "+ 5TRS sco+"

POINTS": IF sc=0 THEN LET sco=0

7004 LET s#="y({ouu) g{O)t":s PAUSE SO

7010 LET ts="¥YDU SCORED "+ S5TRS® sco+" FO
INTS": PRINT AT 9,35: FOR 1=1 TO LEN t

$: PRINT “ “i CHRS B3 OVER Ojt#(l)is NEX

T 1¢ :

7011 LET score=0: FOR g=1 TO 5: IF sco*h
(g) THEN LET hi(g)=sco: LET score=1: GO

TO 7014

7012 MNEXT g

7013 DATA "EFFICENCY COMPUTERS SHOW THAT
"oUYOU HAVE A HIBH SCORE,WHICH IS", "WHY

THE GRAND MUCRON SWEARS","TO ATOMISE YOU
g My omn b PLEASBE ENTER YDOUR INITIALB"

7014 IF NOT score THEN FOR p=0 TO 501

FRESS ENTER TO CONTINUE","

NEXT p: GO TD 3140
7015 LET pcli=31 LET pcl2=1é4: FOR p=1 TO
1003 NEXT p: GO SUB 1000
7017 RESTORE 7013: FOR p=3 TO 9: READ ts
: FOR 1=1 TO LEN t%: FPRINT AT p,li" "1
CHRs$ B3 OVER Ojt$(l)e NEXT 1: NEXT p
7019 POKE 23658,8: LET n%="": FOR a=1 TO
=
7020 PAUSE ©: LET as%= INKEYS$ : IF as=""
THEN GO TO 7020
J025 LET n#$=ns+a®: PRINT OVER 03 AT 14,
14in%$3: BEEF .1,12: NEXT a
7027 LET h${(g)=n%
7030 FOR p=1 70 100: NEXT p: LET pcli=3:
LET pel2=1&6: POKE 23&658,0: GO SUEB 1000
7035 REM HIGH SCORE TAELE
7040 OVER O: CLEB ¢ FOR w=1 TO 4: FOR i=1l
TO S STEFP .2: PRINT AT 1,113 INK ij"HI1
GH SCORE": NEXT i: NEXT w
7041 LET s$s="hi{ii)gh scioriz"1 PAUSE S0
7040 FOR w=1 TG &1 PRINT AT 1+weI F3%
et SANCES Ty O NENTO N
7050 FOR w=1 TO 3: FRINT 1INEKE w+i1s AT 3+
w3, 115h$(wli AT J+wa3, 17ihiwlz NEXT w
7085 FOR p=0 TO SOs BEEP .01,p: BEEP .01
s 50-pr NEXT p: FPAUSE 100
7060 B0 TO 3140
9570 REM DRAW TITLES
9571 LET s$="mycroid run": OVER O1: INK
28 FOR X=30 TD 373
575 PLOT X,135: DRAW 0,30: DRAW 10,-10:
DRAW 10,10 DRAW O,-30
FS80 PLOT X+30,1465: DRAW 0, ~-30: DRAW 20,
O: DRAW 0,30: PLOT X+B80, 145: DRAW -20,01
DRAW 0,-30: DRAW 20,0
585 PLOT X+90,1465: DRAW 20,0: DRAW 0O,-1
Or DRAW -10,0: DRAW 10,-20: PLOT X+100,1
ot DRAW —-10,0: DRAW 0,10: PLOT X+90,13%5
r DRAW ©O,-20
9590 PLOT X+4120,1465: DRAW 20,0: DRAW O, -
201 DRAW -20,0: DRAW 0,308 PLOT X+15S0,1&
53¢ DRAW 0,-30
9595 PLOT X+1460,165: DRAW 25,0: DRAW 0O, -
=01 DRAW -25,0: DRAW 0O, 30;
600 FPLOT X+50,120: DRAW 20,0: DRAW O,-1
O: DRAW -10,0: DRAW 10,-20: PLOT X+&60,11
O: DRAW =10,0: DRAW 0,10: PLOT X+50,110:
DRAW O,-20
605 PLOT X+80,120: DRAW 0,-30: DRAW 20,
O: DRAW 0,30
95610 FLOT X+110,90: DRAW 0,30: DRAW 15, -
T0: DRAW 0,30
FLHE20 NEXT Xr PRINT AT 13,105 INK &3"@ D
.EDWARDS": FOR I=1 TO 4: FOR F=0 TO 20:
PRINT AT F,0; OVER 1§ INK Ii"
"1 NEXT F: FOR F=0
TO 20: PRINT AT F,05 OVER 1 PAFER 7-1:
o "t NEXT
Fi1 NEXT I
2625 FOR F=0 TO-20: BEEF .01,F#2: PRINT
OVER 13 AT F,0f§ PAPER O35 INK 43"
"1 NEXT F
2630 RETURN
9800 IF INKEYS <> CHRS 13 THEN GO TO
8OO
2810 BORDER 2: BEEP .2,10: BORDER ©Q: RET
LURN
9999 REM ZERD SOLUTION
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Commodore 64

Program protection

Simon Wallace shows how to thief-proof your programs

K, so you've just finished a sure-fire
best-selling program on your Com-
modore 64, but you know it won't sell if
everyone else can Load and Save Il as
easily as you can. Well, a lew quick Pokes
should soon take care of that, so read on!
There are many tricks a programmer
may use lo prevent copying, listing or
amendment. Usually there is litlle work
involved in bullding such locks, so, firstly, I'll
show you a few simple Pokes to pul at the
beginning of a program. The major flaw in
this approach s that your changes will only
lake affect when the program is Run,
The second part of thiet-proofing is a way
to force a program lo Run as soon as it is
loaded by means of a Bootstrap. I'll go into
more detail later, and then give you some
ideas about taking it a stage further.

Vectors

 Simple changes are achieved using the

Commodore 64's Vector table. A Vecloris a
pair of bytes which guide the operating
system as to which bit of its own code to use
for a given command. All you have to do is
swap these around a bit and the machine
will no longer understand how to Save or
List. However, before you change any

1 value you should Peek its normal value and
| keep a note of it in case you wish to undo

your change.

The List Vector is the pair of bytes 774
and 775. I this Vector is changed to the
error message Vector, a sirange error
message will occur should anyone attempt
lo List your code. This is achieved with:
Poke T74,139: Poke7 75,227

Alternatively, you may prefer 1o merely
ignore the command by substituting the
Warm Starl Vector:

Poke 774,131; Poke 775,164

In the same way, you can lock out the

Save command with:

Poke 818,139 Poke 819,227

or

Poke 818,131, Foke 810,184

The unbreakable program
This time we need lo be slightly more

cunning, First, Poke in a tiny machine code
routine to simply do nothing at all whenever
Basic checks to see if the Run/Stop key has
been pressed, and then e the Vector
to go to your routine. This will make it
impossible to Break-in to the program until
the Vector is resel:

Foke 748,169: Poke 750, 1. Rem LDA#!

Poke 751,96, Rem ATS

Poke 809,2: Rem Change Stop Vector

To resel the Veclor 1o its normal value:

Foke 809,246 s
A rather sneaky variant of this idea is to

check the F7 function key instead of the
Run/Stop key, This way, only you will know
to use the F7 key lo Break-in to the
program.

Poke 749,168, Poke 750,3: Rem LDA #3

Poke 751,197; Foke 752,197: Fem CMP 187
Poka 753,06: Rem RTS

Poke B0S,2: Rem Change Stop Vecior

A lew significant lines of program can be
hidden to confuse anyone smart enough to
survive the minefield of Pokes you have just
put in, Al the end of a line add the following
—HRem "—then sufficient Delete symbols to
erase the preceding characters. To get the
Delete characters, put in end quote marks
then backspace. Insert spaces with the
Insert Key, then use the Delete key (which
should look lilke reversed T's on the
screen). Finally, overwrite the end quote
marks with a space.

If you wish to prevent any further use of
the 64 until it is powered on again, simply
Poke 1,52. Alternatively, delete the Basic
program from slore with:

Poke 2049,0. Poke 2050,0; Poke 45,3: Poke 488

Bootstrap

A "Bootstrap” is jargon for a small
program which has the sole purpose of
loading in the main program required. Basic
will do this for you of course, but the
program does not start to Aun immediately,
unless Shift & Run/Stop are used lo Load
the program.

The accompanying program will write a
Bootstrap program to: a) change the warm
start Vector to ensure that the bootstrap is
run, b) put instructions to Load and Auninto

the keyboard buffer so thal Basic thinks
you have typed “Aun”, and ¢) pass control
back 1o Basic.

Record the Bootsirap routing first on the
cassette lape, then Save your main prog-
ram immediately after (il you are a
machine code programmer, you could also
put Saved machine code routines before
Ihe main Basic program). Your main prog-
ram must start with line 0 as follows:

O Poks 45x0c: Poke 48 yyy. Cir

where xxx and yyy are the values of byles
45 and 46 in the program immediately prior
lo Saving (nb these values will change
when you have typed in line 0 lor the first
time, so check them again and change the
line accordingly).

A really smarl thiel will realise that your
first program is only a Boolstrap, so you
could extend its role to also set up some
code or values without which the main
program will fail, Add further Pokes be-
tween lines 40 and 100 of the Bootstrap
printed in this article 1o set values in bytes
737 to 767 (nb no other locations can be
used in this Boolstrap).

Many people have now obtained Load-
Save tape copiers which can copy most
code routines a piece at a time. These are
often defeated by making par of the
program depend on reading a data file to be
found after the program. It is worth doing
this even if it serves no other purpose than
to protect the program.

If your entire program is in machine code,
Save your roufines then Save a simple
Basic program to branch to your code:

0 SYS wooxx

The Bootstrap will load as many machine
code modules as you wish, until a Basic
program is loaded, which will overwrite the
Boolstrap's Load command.

All these tricks are designed lo protect
your code from unauthorised copying or
meddling. No buyer will be over-
enthusiastic about your attempts 1o thwart
his curiosity, but consider the effect thal
these techniques will have on the presenta-
tion of your program. The user will see
the 64 load and run without a sign of Basic.
The screen will burst into life with your
opening message, and (providing your
code is error free) the system will run o its
conclusion without interruption. The user
will then be left with your "goodbye" screen
as tha computer neatly turns itself off. 0

O REM BOOTSTRAF WRITER

4 L=LEN(F%) =

9 FOR K=1TOL

& A=ASE(MINE (F$yKy1))
FOKE 493004+KsA

1 REM THIS PROGRAM WHEN RUN WILL.
= KEM SAVE A BOOTSTEAFP ON CASSETTE
4 IMPUT “PROGRAM NAME = “ §F%

FOKE 4930041

7 NEXT
9 Jub7Y
10 READ I &
20 FOKE J»l

it
.l.'.’. . |

20
3t
40

Ju4 P15
READ I
FOKE Je T

REM EBROOTSTRAFP CODE MOW IN FLACE

i 1

I€O THEN 29
GOM 10

IF
RN N 5 B

IF I<0 THEN 40
o JEIEL & GOTO 30
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Commodore 64

100 FORKE 770v1467 & FOKE 771+32 = 5Y8 49152
110 FRINT “STOF CASSETTE & EBEREAKIN TWICE"™
120 FRINT " IGNORE ANY FURTHER MESSAGES™
130 GO0 120

140 REM ROOTSTRAP CONE AT LOCS &79-734
150 DATA 169947 91X

160 1ATA 169551334y 1

170 DATH 321328255

180 DT 146902141 9y 32, 2208

190 TIATA 1692482141119 2

200 DATA 1692763141120 2

210 DATA 169+207r141L»1212

2R0 DATA 14699 1Z9141 912242

230 DATA 1469821411232

240 T 1469213141y 'l:”ir 2

200 DATA 1699133141125 2

2A0 NATA 1469751335198

270 DATR 10B8¢0y 160

229 InTa ~1

00 REM M/7C CONDE TO SAVE BROOTSTRAP

JO5 DATA 1621y 1609191691

10 DATA 32y 186+ 255

S15 DATA 'Ifﬂ.'.?y L4922 1EQ» 1922173y 148192
S0 VATA 32y 189255

220 DATH ]ﬁ*?r 167y 133y 251y 169y 2y 133y 2502
40 INTH j Gdrarl ﬁﬂ' !P Sr1é&69y 251

Ja0 DATA 32»216925

I DATA Pé6v-1

50 GAMES ou ONE CASSETTE

DRAGON L1 ([Bae Spectrum ‘nppl-c ATARI ORIC-1 Zzx87. V=1

_-——-——--——-—-----_-—1
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oo W uolheviv | EXPRESS DELIVERY - [ e ey
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iy Ly e I
oy, 1achcnl anad Iooc gismaes o Iy

I;::.I :.|.|:.' ||||'1...| Tah=s=Nire Al |.I|||'|||"|__-||'| N-ﬂmﬂ' = T b —— H‘a“ *H‘I ]_ Ry | X 3 1: I

l|-|'lll'. Fll.r'll-'lllu- Address il b JT — e T,

CASSETTE - 50 will appeal 10 I E‘H':E."I'Hllll DRIC- X 81 ViC 20 |
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BBC & Education

Fﬂﬂﬂummm—m:almihaumludmwnrullur

- [ | , }
emply triangle in any colour.
r PM—WH&*MUMfHWMmﬂﬂihE ;
VDU command on the BBC, x

PROCprogramdatails — This lists the genaral details on

Simon Pithers concludes his two-part graphics ;gmﬁfjﬁm‘% O

art program for the BBC B (Epsom) O

colourful pictures in mode 2 without having |m]

nis is the second and final part of my 315 -
Graphics Pad program. First, load the to type in masses of instructions. The {,- :
section of program which you entered and  pictures can then be saved to tape or disc, ||I {V\(‘ 1
saved last week. Then enter the second or dumpad o a printer. _P — .
hall of the program, save the complete Notes: A
listing and Run. PROCbox — This allow the user (o draw a full or amply /\ }.-" '\\
The program will allow you 1o creale pox in any colour. 4 R e
A &R PROCel=infospace
240 DEF PRUCHo 2078 PROCkeyvwords
A1 PROCclsinfoBpace SPER ENDFREOC
2528 LLS v =l |
2430 Vbu Ze,0,31,19,04 100
2440 COLOURZ =118 DEF PROCvdu
2458 FRINT TABIR,28); "Enter” 120 FROCclsinfospace
24460 PRINT TAB(D,Z2713"the boxes" =128 ECLS
=470 FRINT TAB(@,28) ; “length by" 140 VDU 28,8,31,19,.08
2480 FPRINT TAB(D,29) ; "width" TS0 COLOUES
=490 VDU 28,18.,31,1%,25 SIaW FRINT TABOR, 2&) 1 "Entey tha"
200l CLS 3178 PRINT TABIB,=713"VDU no."
=18 FRINT"Length=" >1B@ PRINT TAB(Q,28); "and then®
2528 TNFUT L 190 PRINT TAB(O,29131"Ffollowing®
2= CLE —cod FRINT TABIA,IA): "nums (37"
2ol PRINT"MidER=" weld VEU 2Z2B,18,3]1, 1935
2|0 INPUT W t220 CLS
<5068 CLb I238 FRINT "Enter VDU“
<578 PRINT"Colour=" 240 PRINT "number®
= Hl IMNEUT E T THRPUT VN
90 ULBb = CLS
2508 FRINT"Filled or" 278 PRINT"Entar Ehs"
<610 PRIMT "not Yi/N™ 328@ PRINT"Fallowing®
o8 INFUT FIis SZ2570 PRINT"S numbaers®
2638 1IF FI+="Y" DR FIl#="y" THEN PL=BI ELSE FL=1 TIRA INPUT ML NZ, NS, NG, NS
" 254 CLS 1A CLS
g =638 MOVE XX YE:MDVE X¥;Y% ISZ0 VDU VN NL N2 NSNS NS
' ab6l QCOL 8,C =g FROCCl=infospace
) 2578 PLOT PL.L,.0 sl FROCkeywords
DEREA FLOT FPL.B.W TR EMDPFROC
i Z6%8 PLOT FL.=L.8 TSl
2708 FLOT PLB,=W ST |
2710 PROCclsinfospace 388 DEF FPRDCprogramdatalls
2720 PROCKeywords 3398 PRINT TAB(7)3CHR$1413CHR$134; "BEC GRAPHICS PADY
Z7380 ENDPROC 0@ PRINT TABIT)iCHR¥141:CHR®134; "BBC GRAFHICE FAD" |
3?4ﬂ 2918 PRINT
= okl ~%2l PRINTY This program is design to &llow tha"
| 2758 DEF PROCtriangla SASE PRINT® user to crsate colourful pictures in™
=778 FrRiCclsinfaspace 3440 PRINT™ Mode 2 without having to type 1n"
2788 (LS 3458 PRINT" loads of instructlions.”
- 2798 QUH J8,d,51 ,1%,0 3460 PRINT
! - HHLUPP: 2478 FPRINT" The main Keywords used in the program® f
it LH1H FPRINT TABID;2&) 1 "Enter the" 3480 PRINTY are as follows:—"
e 2828 PRINT TAB(R,27):"triangleas” J4%0 PRINT 4
858 FRINT TAB(0D,28) 1 "side" -D0A FRINT" Bave - This allows you to save your"
2848 FRINT TaB(@,29);“length.™ Sal@ PRINT® picture on tape or disc."”
2850 VDU 24, 10,31,19,.25 3520 PRINT
2640 CLE 2520 PRINT" Load — This alloaws vou to load vour™
28780 COLOURS S0 PRINTY picture back tp continue development"
=80 FRINT"Le&ngth=" Joa@ PRINT" aor just look ak." A
: 2899 1NFUT | 3540 PRINT |
‘ 2508 CLS 578 FRINT" Circle - This allows you to draw a®
<718 PRINT"Col our=" 25680 PRINT" cirele an the screen in any colour®
. 2928 INPUT E IN98 PRINT
o ELS 200Q PRINT " Please press any key to cantinue.®
2940 PRINT"Filled or" 1518 A=BET i
25958 PRINT"mot Y/N" =20 CLS '
2948 INFUT FIs 3638 PRINT TAB(7)jCHRE®141;CHRE1T4; "BBC GBRAPHICS PAD"
2978 IF FIls="¥" OR Flf="y" THEN FL=B! ELSE PL=1 286408 FRINT TAB{7);CHRE141:CHR$134; "BBC GRAPHICS FAD" *
=788 CLB 458 PRINT
=900 BCOL 6.6 5660 FRINTY Bax - This allows yvou to draw a" ]
IPEd CLE 3478 FRINT" box with any length and width and in"
1@ MOVE XE,YEIMDVE X% ,Y%E -6E8 FRINT" anv colour onfn EHe screaen.
2 PLOT PL,L,B a8 PRINT
Taal PLOT PL.=~UL4Z2),L 3700 PRINT" Triangle - This allows you to draw a"
JUAR FLOT PL,=(L/2) =L 718 FRINTY triangle with any length sides in any®
>aSa CLE 728 PRINT" colour on the screan.”
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=7
a7 a8
758
3740
3770
3780
798
TEOa
218
38928
3830
3u4@
2850
3860
878
SEEA
TETa
S900
T
920
1930
948
31950
I940
=97a
980
3990
anee
1010
apz2e
apza
apag
4850
4040
q@70
080
4090
100
4110
41280
A130
4140
4158
414680
41780
4188
4190
4200
4210
§ 220
4230
4240
4250
4248
4278
4780
A290
A300
azie
4228

4340
4350
3350
4578
4380
4390
4500
3410
4420
4430
4340
4450
44560
1470
4480
1450
45280
4510
e b |
i 4530

4750
45560
4570

FRINT

PRINT" Ydu - This allows vou to do most af"
FRINT" the useful Vdu's."

PRINT

FRINT" MHove-cursor = This allows you ta mave"
FRINT" the =creen cursor around sither with"
FRINT" the pen on or off. The pens colour can®

FRINT" be change by pressing 'C' aswell"

FRINT

FRINT " Please press any key to continus"

A=GET

CLS

PRINT TAB(7)3;CHR$141;CHRE1S4; "BEC GRAPHICS PAD"
PEIHT TAB(7) ;CHR$141;CHR¥134; "BBC GRAFHICS PAD®
FRINT

FPRINT® USE THE KEYS BELLOW TO MOVE CURSOR:-“
FRINT

FRINT" Is=Laft ¥=right "

FPRINT® =Up f=Domn"

FRIMT

PRINT" & ¥or GBtop”

PRINT" C to Change colour"

PRINT" 1 ta Eurn pen on®

FPRINT" 2 to turn pen off"

FRINT

FRINT® All shapes &9. box,triangleas etc may"
FRINT" be filled in with any colour.”

PRINT

FRINT" Also at the end of saving a screan"
FPRINT" or when you end the program, you"
PRINT" will be given a chance to do a screen™
FRINT" dump to a printer. (Works with most)"™
PRINT

FRINT " Please preas any key to start®

A=GET

CLS

ENDFROC

REF PROCe&nd
FROCclsinfospace
CLE
FRINT"Do You®*
FRINT“want"
FPRINT"a Printed"
PRINT "dump to a“
FRINT"printer"
AF=GET¥
IF As="¥" DR A$="y" THEN PROCprinter
vbu 22,2
COL=1
CoLi=130
FORX=1TO2S
COLOURCDOL
COLOURCOL 1
FRINT"BGOOD BYE.: . s s s s =™
COL1=COLi+1
IF COL1=134 COL1=128
COL=C0OL+1
IF COL=H COL=1
NEXT
EMND
ENMDFPFROC

DEF PROCprinter

CLS

FRINT“Flease turn®

FPRINT"on your"

FRINT"printer®

FRINT"arnd prass"

FRINT"return®

INFUT RE

CLS

VBLZT 85 D5

vouzZ.1,18,1,10,1,18

vDulL,27,1,465,1,8

FORYZ=182ITDI1SOSTEP-3I2: VDU1 , 27,1, 75, 1,84, 1, 1 : FORAX=BTD1 2798 TEF 41 AX=0
FORBL=ATOS1ETEFPA: AL=ALe2: IFPODINT (XX, YE~-BY%) >0 THEN AX=A%+1

NEXTeVDUL ,AX:NEXET:VDUL , 1@:NEXT

vbul ,27,1,.58

voulL . 27,1,.78

vl ,12,1, 7,3

FROCe&nd

ENDPROC
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PROGRAMMABLE

JOYSTICK %\
INTERFACE '

Sp for

Le
@

ectrum
or ZX81

AGF PROGRAMMABLE INTERFACE PACKAGE CONTENTS SUPPLIED

Hecognised as the only true Hardware ® Programmable Interface Module as illus-
Programmed jovstick interface this product trated, complete with clip-on program-
offers all the features associated with such a ming leads.

design. & Self adhesive programming charl detaling
You can use any Atari-compatible joystick how to define which key is simulated by
controller with any software for your Sinc- UP, DOWN, LEFT, RIGHT, and FIRE.
lair Spectrum or ZX81, not just those with a
joystick option.

Movement of the joystick is recognised by
the computer exacely the same as pressing
the sppropriate control keys, and can there-
fore give the most immediate response (o
that movement., The hardware programmed
design works with all possible key-reading
methods, both BASIC and Machine Code,

Eight directional movement, with or with-
out the fire button being pressed, can be
achieved by only programming the left,
right, up, J’nwn and fire keys required by
the game.

Programming is achieved by a two-digit code,
which is looked up on the Programming
Chart supplied, for each dirgction and firing
button, lE.lllcu two numbers are then sel-
ected on a pair of leads which are clipped
onto appropriately numbered strips on the
interface,

Onee configured this can be marked onto a
Quick Reference Programming Card for
sloring with the game. As the programming
is mor power dependent the interface can be
immediately used when next switched on.

The keyboard remains fully functional and TU
can be used simultaneously with the joy- KEY FEATURES

stick, * Programmable design gives TOTAL soft- 15-95 __,. [ |'
An integral rear expansion connecior means Ware Support. T I',

® One pack of ten Quick Reference Pro-
gramming Cards for at-a-glance sefting
(o Yyour gomes requiréemenis

)
L

| AP s —

b PR

-4 0
i

® |2 months guarantee and full written
instructions.

e

Ar Atari, C tition Pro, Wico, et > _.
:-2?::.':1 ';:'hz:e:,:i?,hr:,?ﬁ“ B INOMYN0NLD g St';trﬁpi;tl:turf T&llckﬂﬁnlgpu‘:,‘ﬁglicfutc.“u 'l'E'I-PFF E _f
NB. A recent design improvement now * Rear exiension connecior for all other =, "‘7 |
means that the AGF Programmable Interface add-ons. o M L ‘
woarks with the new Quickshot 11 rapid * Free demo program and instructions. P } [P '
“Auto Fire" feature. e sumadfy .':?__.- ? /
- r 3 o &_, i d:-,:.:.l 2 -.
Quickshot ll. JoysTick <, . )~
NEW IMPROVED GRIP : BUILT-IN STABILIZING SUCTION cups | |~ /
TRIGGER FIRE BUTTON : RAPID AUTO FIRE SWITCH : TOP FIRE-BUTTON |
FROM: MR/MRS/MISS
ADDRESS
SEND C.W.0. (NO STAMP NEEDED) TO: A.G.F. HARDWARE, DEPT.PW,
FREEPOST, BOGNOR REGIS, WEST SUSSEX, PO22 9BR.
aTy ITEM ITEM PRICE TOTAL
PROGRAMMABLE INTERFACE 27.95
JOYSTICK(S) 17.95
PACK(S) QUICK REFERENCE CARDS 1.00
Zx81 0 ZX SPECTRUM [ Please tick FINAL TOTAL
DEALER ENQUIRIES WELCOME EXPORT PRICES ON APPLICATION




Programming

Jumptoit...

Boris Allan looks at instructions and addresses on the Motorola
MCG68000 microprocessors in the final part of his series.

e Zilog Z80 microprocessor (used on

the Specirum) has about 156 different

machine code instructions, whereas the

MOS Technology MCS6502 has only 52

different instructions. One reason for this

disparity is that the Z80 has a much
'messier’ instruction set.

The greater the number of the instruc-
tions does not necessarily mean the grea-
ter the power of the processor. For exam-
ple, the most powerful of 8-bit chips (the
Motorola MC6809) has 71 basic machine
code instructions. The MCEB09 also has
nmnydiﬂnmntadrassingmm well
over 1000 variations.

The Motorola MCG68000/68008 (used on
the QL and Apple Lisa) has only 56 basic
instructions, which is only slightly more
than the number for the MCS6502, and
about a third as many as the Z80. The
HDEﬂmﬂ instruction set is very powerful,

a Ny SOMEas oM sSirmoican

has nine, the MC&809 has 11, the
MCS6502 has eight, and the Z80 has
almost six(?7)). Note that each of the
MCE8000 instruction types may have up to
14 manifestations.

An MCB8000 instruction occupies from
one to five words in memory (a word is two
B-bit bytes), and despite the QL's MCE8008
processor only having an 8-bit data bus, the
instructions are still measured in words.

The first word is the operation-code word
(usually termed the ‘op-word'), and this
contains the binary bit pattern used by the
MC68000 to decode the instruction type,
operand addressing mode(s), and the
length of the instruction (the ‘operand’ is the
item upon which the instruction operates).

The additional words (not always neces-
sary) are "extension words' which can be
used for operand addressing modes that
use constants (lu 'imrmdiata values), or

il L s L H AL

words, or long words, can be copied from
any memory location to any other location
without any of the registers. Two
of the most powerful instructions are Link
and Unlink, which enable the programmer
lo allocate and deallocate data on the
system stack for nested subroutines, linked
lists, and similar items. Link sets the stack
pointer to just past the dala area, with an
address pointer to the data area: on Unlink
the sequence is reversed,

Group two are the integer arithmelic
instructions. Included in this group are
single and multiple precision arithmetical
operations on signed and unsigned num-
bers, Apart from standard 8-bit operations
such as add, subtracl, negale, and com-
pare, there are the signed and unsigned
divida and multiply operations previously

Gmup three are the standard logical
operations And, Or, and Eor (ie, Exclusive
Or), all of which can operate on bytes,
words, or long words (except for two
immediate instructions).

Group four contains the shift and rotate
instructions, most of which (apart from
instructions whose destination are ‘mem-
ory alterable’) can be either byte, word, or
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| ONE-STOP SHOPPING BY MAIL AT GUARANTEED DISCOUNT PRICES
" NEW TITLES SPECIAL OFFERS
& Fabulous cassette 50 from Cascade + RRP £9.95 our price £7.95
Spectrum CBM 64 Avallable for Spectrum, BBC A/B, ORIC-1, DRAGON, ZX81, ATARI, VIC20,
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e T et s S e bk e e P S R W e e
| Send orders to SAVE-IT SOFTWARE, 83 Neville Road, Luton, Beds LU3 2JG, phone in orders to Luton (0582) 595222

4 continued from page 29

CHP Compare

DBCC  Test condition, decresent, branch
DIVS  Signed divide

DIVU  Unsigned divide

EOR Exclusive Or

EX6 Exchange registers

EXT Sign extend

JNP Jusp

JSR dusp to subroutine

LEA Load effective address
LINK  Link stack

LSL Logical shift left

LSR Logical shift right
MOVE  Move

MOVEM Move multiple registers
MOVEP  Move peripheral data
MULS  Signed multiply

MULU  Unsigned multiply

NBCD  Negate decimal with extend
NEG Negate

NOP No operatign

NOT

PEA
RESET
ROL
ROR
ROXL
ROXR
RTE
RTR
RTS
SBLD
SCC
aTop
SUB
SHAP
TAB
TRAP
TRAPV
5T
UNLE

One’'s complesent

Logical Or

Push effective address
Reset external devices
Rotate left without extend
Rotate right without extend
Rotate left with extend
Rotate right with extend
Return fros exception
keturn froe restore

Return from subroutine
Subtract decimal with extend
Set conditiona;

Stop

Subtract

Swap data register halves
Test and set operand

Trap

Trap on overflow

Test

Unlink

T S I T T S ST S ST S S S S S TE— C—— f— f—- — — e— — — e— — ey S S S T T— — — —o—- — — f— — — — — —

SAVE MONEY
SAVE TIME
SAVE EFFORT

83 NEVILLE ROAD, LUTON, BEDS LU3 2JG
Tel: Luton (0582) 595222 (24-hour ACCESS service available)
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GRAFPAD

Jorsn dectrum . . Drawing into the future!

—

Tl 2
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Wi iR
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+ Dealer inquiries welcomed

* Speclal discounts to educational
authorities & government
departments

+ Export inquiries invited

BRITISH MICRO

AHEGOTRON GROUP COMPANY

Link Q2, Penlfold Works,
Imperial Way, Watford, HERTS WD2 4YY
TEL: (0923) 48222, TELEX: 946024

# INQUIRE ABOUT BBC VERSION.

r Post to: BRITISH MICRO, UNIT G2, PENFOLD WORKS, IMPERIAL

~ i A UNIOUE PRODUCT that will
- s o : RGN Your Skills and give
e i S iy oy gndless hours ol

e - L

THE GRAFPAD B gy

EH‘I‘H‘EH MICRO!
STAT]
?FFI- Bl
SR sl et

Al i pre
“Tl:-Fu rh-rlr. stEdt the
-..s[.5+:|‘1+.- pagyar, place
thig keytioand overial
ang oy Tha hime you an
teady. the "MENL" will
flash on ia your ssiean
Lisaga” Well them Is

AS MANY URES AS YOU CAN IMAGINE
by fisml foliowing our @asy manual, then, in
G im0k Wl B able 1o uliliss a8 you
Think bagy!

gugilemeant!

OW TO ORDER 8Y POST:
BY TELEPHONE: (0923) 40222
1l yous Bre an Amencan Expirss
Barcloyeoid, Diners Chuh or Accass Gord
Hodder simiphy [Elaphandg us giving your

Card Mo, Name, Address and Remds) ardress balow
requined and your odar will b OVERSEAS DRDERS:

Ao anEde M wilkir 4B Risars!

L

Stmpdy 1l in the colUpon anciosineg your
Gl B0, mads payable 1g! BRITISH
WICRD or eoe The Specind sechion o
Corndit Cand Hodoers and posh o bhae

Pleasa add 10 per ilom ondensd

WAY WATFORD, HERTS. WD24YY

Plagases send mo GAAFPAD los: SINCLAIR SPECTRLUM
LIBE8L MODEL 8. [ COMMOLORE 6

I yaw roquire délads of th

winrEiGns, plege ok

AR W

—

Oty llem

Ex, VAT | Inc, VAT

Total

Gralpad Compilale £125.00 | £143.75

Pastage, Packing & Insuranca | £5.00

|enclose my cheque for /PO E......... TOTAL | £

| prefer to pay with my Amerncan Express, Barclaycard, Diners Club

Access Card

(Please delete whichever is nol applicable)

Card No.
Signature
Name
Address

Address abovwe must be the same as Card Holder
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New-Sinclair QL
There's no comparison chart,

The Sinclair QL is a new computer,

Mot just a new Sinclair computer,
but a totally new sort of computer -
nothing like it exists anywhere.

It's not just a bit better than this,
or a bit cheaper than that - its a
computer that’s very hard to compare
with anything. Just check the features
below - and if you don't Aake
up the challenge at the end of the
advertisement

If you do agree, there's onl
one course of action you can take. ..
get yourself a Sinclair QL at the
earliest possible moment

The Sinclair QL has
128K RAM. Big deal?

Several micros offer 128K RAM or
maore, as standard. The "What Micro?'
table for December 1983 lists over
50 of them - but 40 of the 50 micros
listed cost over £2,5001

The Sinclar OL offers you 128K
RAM for under £400, and an option
to expand to 640K, Thats a lol of
bytes to the pound!

The Sindair QL has
a 32-bit processor.
Who else?

Under £2,700, nobody, Even the new
generation of business compubers,
stich as the IBM PC, are only now
beginning ta use 16-bit processors,

Al prices like this, the Motorola
8000 family - widely regarded as
the most powerful microprocessors
available - will remain a luxury.

Yet with the Sinclair QL. the
32-bit Motorola 68008 is available
for less than £400,

You canalso be sure that the QL
will nol become ouldated, 32-bit
architecture is future-proof,

32-bit processor architecture, 128K
RAM, and QDOS combine to give
the QL the performance of a mini-
computer for the price of a micro.

-
-
& I.___.__...l—--"""
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Exclusive: new QDOS
operating system

No competition! QDOS sets a new

standard In operating systems for the

68000 family of processors, and may

well become the industry standard,
QDOS s a single-user, multi-

tasking, time-sliced system using

Sinclair’s new Su ICasa :

command language. .
One of its most significant

features is its very powerful muiti-

tasLun% capability — the ability to run

several programs individually and

smultanepusly. It can also display the

results simultaneously in different

portions of the screen. These are

features not normally available on

computers costing less than £7,000

Eleven input/output ports
QL ROM Cartridge slot

| 2 ¥ Joystick ports 2 x RS-234-C

I Sl

L . L
¥ | |

-l-l TJ!'_-[;-" TGN
| PlI=eEEolEk

Sl EEE Sl e S
| L NCHENENEN SRR

— Expansion siot

New professional
keyboard

The QL keyboard is designed for fast
input of data and programs.

It is a full-size QWERTY
keyboard, with 63 keys, including a
space bar; left-and right-hand shift
kays: five function keys; and four
separate cursor-control keys - key
action is positive and precise

A membrane beneath the
keyboard protects the machine from
dust (and coffeel), and for users who
find an angled keyboard more
comiortable, the computer can be
ratsed slightly at the back by smalll
detachable feet

el

o) Sariclarr, L CHDOS CLUBR and 2% Microdrive
are e mares of Skaclale Ressarch Lid

.
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£399

, because there's no comparison !

Advanced new friendly

- Sinda
language lCSi ir

The new Sinclair SuperBASIC
combines the familiarity of BASIC with
a number of major developments
which allow the QLS full power to be
Unlike conventional BASIC, its
pracedure fadlity allows code to be
written in dearly-defined blocks; ex-
tendability allows new procedures to
be added which will work in exactly
the same way as the command pro-
cedures built into the ROM; and its

constant execution speed means that
SuperBASIC does not get slower as
prograrms get larger.
2 x Local area network
132-C TV{UHF) Monitor _
| S
== iz | | : 1]
oI (=% 'I-:.I.....II_.: L

— 4k e i i..

I
Microdnve extension slol =

Two 100K microdrives
built in

The Micradrives for the Sinclair QL
are ldentical in principle to the

gﬁfular and proven ZX Microdrives,
e increased capacity (al least
100K bytes each) and a faster data-
transfer rate. Typical access speed is
3.5 seconds, and loading s at up to

15K bytes per second. The Sinclair QL.

—

has two built-in Microdnves. If
required, a further six units can be

’ connected.
‘ Four blank cartridges are

supplied with the machine.

__.___--'-'-.-
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BEQuill, Easel, Archive and Abacus
are trade marks of Psion Ltd

Included - superb professional software

The suite of four programs is written by Psion y for the QL and

incorporates major developments. All ms use full colour, and
datais I.':'.ﬁ:.lglei‘n:.tm one to another. [FEI’MEE:H[J}E, figures can be

transferred from spreadsheet to graphics for an instant visual presentation.)

Word-processing

Certain to sel a new standard of
excellence, QL Quill uses the power of
the GL to show on the screen exactly
what you key in, and to print out
exactly what you see on the screen

QL Easel is a high-resolution colour
program so easy to use you probably
won't refer to the manuall It handles
anything from lines, shaded curves or
histograms to overlapping or stacked

A beginner can be using QL bars or pie charts. QL. Easel does not
Quill far word-processing within uire you to format your display
minutes, before entering data; it handies design

QL Quill brings you all the
facilities of a very advanced word-

processing package,
Spreadsheet

and scaling automatically or under
your control Text can be added and
altered as simply as data

Database management

QL. Archive s a very powerful filing
systern which sets niew standards, using
a language even simpler than BASIC.

It combines ease of use for simple

QL Abacus makes simultaneous
calculations and ‘what i’ model-
construction easier than they've ever
been. Sample applications are

provided, including budget-planning  applications — such as card indices -
and cash-flow analysis QL Abacus with huge power as a multi-file data
allows you to refer to rows, columns PROCeSSOl

and cells by names, not just Jetters
and numbers, Function keys can be
assigned lo change a variable and
carry out a complete 'what if’
calculationwith a single key-stroke.

An easy-to-use labelling facility
means that you don't have to ask for
your file by its full name - a few letters
are enough

New - the Sindair QLUB

The QLUB is the QL Users Bureau.
Membership is open to all QL owners,
For an annual subscription pof £35,
QLUB members receve one free
update to each of the four programs
supplied with the QL, and six
bi-monthly newsletters. Sinclair has
also made exclusive arrangements
for QLUB members to obtain soft-
ware assistance on QL Quill, Abacus,
Archive or Easel by writing to Psion.

The Sinclair QL challenge

IF you're serigusly considering any
other computer, post the coupon for a
blow-by-blow comparison. We'll take
a published comparison chart for the
machine you're considering (not-one
wee've crealed ourselves) and give you
the Sinclair QL figures, detail by detail.

Take action today!
To order by mail

~ compiete the coupon and send
it to the FREEPOST address below
Fer credit card holders it may be
ible to extend your credit limik
ull details will be sent when we
acknowledge your order,

To order by telephone

- ﬁl‘lljne Camberley (0276) 585311;
ave your credit card (Access,
Bardaycard, Trustcard) number ready,
It rnay be possible to extend your
existing credit limit. Please aszontr
telephone staff for more details
Please do not use this number for
other enquiries.

For more information

Phone Camberley (0276) 686100, or
use the coupon o geta QL brochure
Due to demand, delivery may take
mare than 28 days. Your order will be
acknowledged immediately with an
ixpected shipmenl date. Remember
that Sinclair offers a 14-day money-
back undertaking

| g:tr;d to: Sinclair Research Ltd, Computer Division, FREEPOST, Camberley, Surrey, GU15 3BR

Please serd me a charl comparing the Sinclair QL computer with a

Please send me a Sincair QL brochure

Ssincl=ir

... ST 1} A e - - Code Item Price £ Total £
_ Sinelair OL Computer 6000 oo SRR T e
i OLUB membeship (one year) - 6100 A T
_ Postage &packing (any order over £390) Sl G . T 70
Please tick the appropriate bo-
[t enchose a cheque made payable to Sinclair Research Lid for £ f
Please charge my Access/Barclaycard Trustcard Acoount Mo (] RSN e | 4 M 50 et 1PN VRN PN S G0
‘ Signatiire 3 :
i) I T AT TR 5 T P Y 1 T 1SR PO 1 O S ] Y S O S [
‘ pddress | | | | o P O L Ry VT [0 [T l o J) o gt
l -l 0, L O IR O S L0 O o e L el (S R [ S T O T | L IPOC404 |
|

Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GLI15 3PS,
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Ten screens of stunning
graphics, animation
which makes other B
programmers gasp, a
page booklet of I':":ﬂs, tips
and help with the
discovery of each of six
levels of play.

AT~

How long can you survive

the Final Conflict? A true Psytron would last

an howr and a Sinclair QL. goes fo the first
personto matchthat feat.”

Less than human, far more than mere computer

The Psytron conirols the massive Betula 5 Installation. Whaen the
attack comes, it will cope with defensive demands which would leave
a human brain unhinged, computer circuits scrambled.

Damage in any sector of the base must be assessed and its effectan
the fabric of the installation calculated immediately.

Human lives will be expended as necessary but if IZE Psytran ever
goes down.

The Sinclair Spectrum has always attracted the best
programmers, It's always had the most innovative software:
Psion Scrabble, The Hobbit, Jet Pac and now . . .




Open Forum

Open Forum Is for you to publish your programs and ideas. Take care
that the listings you send in are all bug-free. Your documentation
should start with a general description of the program and what it does

and then give some detail of how the program
pay the Program of the Week double our new fee of £6 for each program

Ppublished. _'

Rates

on Spectrum

It is interesting o wonder what would be

neaded 1o inves! as a lump sum in order lo
pay rates for a set period. This gives some
idea of the wealth actually lost by such
means. Apart from the Rems, the program
given |s a bare bones type of program to
discover this needing the shortest possible
time to type in. (Don't, of course, type in the
Rems!)

You will need to decide your own figure

m is constructed. We will

for the average increase in rates. The
interest rate chosen for the investment of
the lump sum was 8%, which is roughly
what one gels after basic rate tax from a
building society. (Building societies do pay
tax — it is just that interest rates are always
quoted after tax, which is not reclaimable by
individuals who don't otherwise pay it.) If
using an investment where interest is paid
withoul deduction of tax, then don't forgetto
deduc! tax before applying the rate of
interest to this program.

Of course, the program can be used for
other expenses, such as electricity or

telephone bills. This would be useful when
considering whether to buy equipment
designed 1o reduce these bills. The analy-
sis of rates in this way is useful when one
may be considering moving to a smaller
house in order to pay less rates. The costs
of moving (£5,000 including VAT for the
average move) can then be compared
against the saving In rates.

Program notes:

Line 80 Defines the first guess sl 1he
capital

Line 20 Defines the olher parameters

Line 85 Converls percentages to
decimals

Line 86 Slores the capital at start ol cycle

Ling 100 to 105 Sets up turther parameters and
haadar

Lina 110 & 150 Works out interest and bills for
penod

Line 155 to 157 Prints resull and decides
whather finished

Line 160 Works out new capital to try

ca

P

to pay
?0 LET inp=8:
rip=17:1 REM interest per
rates (current year),rates incr-
obtained +From
RATES program PCW Vol2 nol3.
95 LET in=inp/100: LET ri=rip/
100
96 LET cs=ca
100 LET ny=30:
105 PRINT "Year";TAB 53 “"Capital
";sTAB 1S53"Interest";TAB 25; "Rate

157 1IF

Rates 2
(c) John de Rivaz 1983
80 LET ca=10000: REM First
guess at capital to be invested

ny vyears of rates.
LET ra=280:

per cent,

LET y=1983

110 FOR =0 TO ny
120 PRINT y+f3 TAB 53 INT cajTAB
153 INT (ca¥in)jTAB 253 INT ra
130 LET ca=ca+ca¥in—-ra

180 LET ra=ra¥{i+ri)

150 NEXT

155 PRINT "remaining capital

160 LET ca=cs-ca/ll
70 G0 TO 90

LET
cent,

INT ABS ca=0 THEN PRINT
"Starting capital "y INT cs: STO

Rates
by John de Rivaz

29 MARCH-4 APRIL 1984



SPECTRUM J

CRACHSHOT
QUICKSHOT Il

WITH KEMPSTON TYPE IMTERFACE

-

TAPE DECK

R

SPECT
16K and 4Eﬁ

A Lo e

VIC 20 STARTER PACK £139.95
COMMODORE 64 £199.95
C2H DATA CASSETTE ~ £44.95
DOSHISHA CASSETTE £29.95

S ACORN

8BC MODEL B f_'-_',gg
5 INTERFACE £9
TEAC 1008 DRVE £175
cuMariA tookorve €173
MICROVITEC MOMITOR 534;
GREEN MONITOR £9

JOYSTICH & UPACE Fﬂmfl.i

N

SEIRCSHA GP100

EFSOM RXBORT g gg
EPSOM FXBO £419
SHF WA CPAO fl‘!lﬂ
STAR GEMIMI 10K £2a7

£9.95
£9.95
£11.95
£11.95
£14.95

CRACHSHOT
SUPERJIOY

TRIGGA COMMAND
QUICKSHOT
QUICHKSHOT N

OYSTICKS
onLy £16.95

= " e R e o AT
BANIC 20 COMPATABLE OHLY

_£29.95
sirci=l H‘?’,ﬁ

e P

T
M FACE S0
AND JOYSTICK o

meIONET
SPECTHUH Rs

DATA _ J6¢
S/ RECORDERS

1541 psHKDRAVE  £209.95
1701 CcoL MorimoR  £209.95
CENTROMICS INTERFACE £49.95
VIC2035,8, 16KRAM  £34.95

ﬁ""i"'-"_f_': CUEse
-

ROM BASED SOFTWARE-
VIEW

WORDWISE

DiSC DOCTOR
GRAPHICS ROM
GREMLIN MC AID

-

MCP40 PRINTPLOT
SMITH CORONA TP =80
DAISY WHEEL

SILVER REED Exg3 o

TYPEWRITER & INTERFACE £399

-
R e
¥ '-"1'\-'\.1

i ot
THE ARCADE
KEMPSTON 1
SPECTAUM IHTERFACE  £11.95

MPSTOH TYPE-IF
rgtmm wiTH JovsTick £10.00

SiNcl=sir SPECTRUM

16K TO 48K UPGRADE WHI
ANY REPAIR MAX, £25.00 - o

COMMODORE 64 TAPE TO DISK TRARSIER UTILITY
ATARI-ALL MODE L5 -TAPE TO DISK TAAHSFER UTILITY

ARC TAPE TO DISH TRANSFER UTILITY

rAPE 10 TAPE BACHUF COPIERS

£9.95
£9.95
£9.95
ony £5.95

ANC - SPECTRM « VIC 20 - ATAN

B4
MJAILADBLE FOR tmmm‘;i B pC TROH ERSION
HUGE BANGE OF SOFTWARE & BOOKS FOR BAC, ELECTROM, SPECTRLUM

COMMODORE 64, VIC 20, ORIC, DRAGON, MEMOTECH & 2Za81

-

Mail Order 1o Eveshair

Al ryces pRE e TOCRE S AP P

MICRO CENTRE

BRIDGE STREET
EVESHAM
WORCESTERSHIRE

Tel: 0586 49641

o Heas

ol e
el | wOW e

' MICRO CENTRE

1756 PERSHORE ROAD
COTTERIDGE
BIRMINGHAM

Tel: 021-458 4564

”E’;OTECH

oty £19.95 f 79032k £275

JLC DATA DUPLICATION
CASSETTES — DISCS — EPROMS

* 7 YEARS DATA EXPERIENCE

* HIGH LEVEL OF SECURITY

* NORMALLY NO MASTERING FEE

* NORMALLY 7-10 DAY TURNAROUND

* 24 HOUR TURNAROUND SUPERFAST
SERVICE IF REQUIRED

Cassette Duplication — for most micros.

Disc Duplication — 35, 40, 80 track S/S, D/S, S/D,
D/D.

Eprom Duplication — most types.

All data verified.

Blank Cassettes, Discs, Eproms — bulk sales only.
Blank Labels — most colours — bulk sales only.
Labels in sheets or rolls.

* NEW SERVICE *

Letter-heads and forms in rolls or fanfold for
computer printing.

Telephone: (0226) 87707 24 hours
7 days a week

Enquiries and accounis fo:
JLC DATA, 49 CASTLE STREET, BARNSLEY,
SOUTH YORKSHIRE S70 TNT

In the interasts of security, callers without appointments or proof
of company status will not be saen.

Walters Computer

Systems Limited
HOME COMPUTER SPECIALISTS
URGENTLY REQUIRE

GAMES NOW!

GOOD MACHINE CODE

GAMES AND EDUCATIONAL
PROGRAMS

for home computers particularly
for the BBC, ELECTRON, SPECTRUM,
COMMODORE 64.

Send samples of your work together with details, should
vour program be accepted we will arrange top royalty
payments or purchase your copyright.

Write to:
lan Smart Software Development Manager

Walters Computer Systems Limited,
12 Hagley Road,

Stourbridge,

West Midlands DYS8 1PS.

POPULAR COMPUTING WEEKLY




Bitmap
on Commodore 64
This Program is a tool for the Commodore

64. The Program clears the area of memory
from 8192 to 16191. This area of memory is
used by Bitmap mode. | first wrote the
Program in basic and found it too slow so |
rewrote it in machine code. When you write

a Program in bitmap mode, type my
Program at the start and when you want o
clear bitmap mode type SYS48152. There
are two listings for this Program; the second
one shows the Program in machine code.

PROGRAM TO CLERR BITMAF

192,63,208,6, 166

RSSEMELER LIST
1868 %=3Coba | 439152

1118 LDR #$28 | HIGH
1128 STY $FE

1138 STH $FC

1148 LDA #%08 | BYTE IM
1158 LIY #2096

1168 LOOPQ3 STR ($FB),Y
1178 CPY #$3F

MODE COMMODORE 4

9 PRINT"MY DAVID SELWOOD"
18 FORA=49152T049184 :READE: FOKEA, B: MEXT
180 DATA168,8,169,32,132,231,133,252,163,0, 168,08, 145,291 .

118 DATAZS2.224.63,240,8.,200,208,241,230,252,76,12,192,96

1188 EME LOOP@1
11968 LDX $FC

1180 LDY #$88 | LOW CLERR MAF 12989 CPX #335F
1218 BER LOOFQ2

1228 LO0OPG1

1228 ENE LOOPE3
MODE 1248 INC $FC
1258 JHMP LOOPG3

1268 LOOPGE2
RERDY.

INY

RTS Bitmap
by David Selwood

Robot

on Spectrum

This is @ game for one player, in which the
player's ‘man’ is pursued by evil robols.
These metallic men will stop at nothing-
short of your death. Fortunately you can
deleal them by luring them onto the deadly

anti-matter mines. This task is not as easy
as il sounds because the mines are also
lethal to your touch.

Dangerous yellow mines also appear on
the screen, which do not affect the alien
hordes, but will destroy you if stepped on.
Your score, number of men remaining and
number of robots still alive this sheet, are all
displayed on the screen. There canbe up fo
100 robots on the planet at one time, all of

which are deadly o the louch (ol course).

Il you move into thesa things you lose a lils:—
robot

=
-

My mine
tence around the perimeler

73

1
2
3
4 score

5 The number of robols remaining
6 The number ol man

My high score is about 41,000 but this could
be beaten with a bit of practice.

3

LS

2,2 anggnziﬁéfsééﬁé @
‘& DATA 42,885,127,
3 CLS

19 GO SUB 29

11 GO SUB 3000

12 GO TO 40

29 RESTORE 30

@>BORDER @: PAFPER ©:
1 REM R.HoOlLmes 1982 Leeds .

INK 7. § OR ht’l‘]tlﬁ}

200 NEXT

g F:EE i;i:%##u-rg e ,23@ FPRINT AT @,3; INK 6;"Score:
_ 4 READ z: POKE USR (CHR$ ) €k L2331 PRINT AT 21,13, INK 4&;“Men:
" 5 NEXT k: NEXT J 238 PRINT AT @,20; INK 6;"Robot
2 b he S0 enl i e tnle. (BT EORTTwST0 N

241 IF d=n

1 73 .28,34, 34, 245 IF a(f)=0 AND birf) =2 THEN G
4 O TO 268
29,161, 16,64.156.5, 60,772,421 256 PRINT BT a(f), bifi;" »
26@ PRINT AT 8 i
265 PRINT AT 8,8 INK 8;s
266 PRINT AT @.2%: &

21 FOR i=1 TO 8: RERD h.J: BEE ‘E?:?ulfﬂ X=X+ TINKEYS$="%") - {INKEY
P j =

D5 NEXT i 288 LET y=y+ (INKEY$="9") - (INKEY

o By RS ES 2990 LET at(fl=a(fl+ia(fFl«x)-fafF

Y »x2
53 EE?HH?HEI%i-lééliéﬂiigépﬂﬁﬂ jfﬂ? LET b(F)=b(f)+(b(FI<y)-(biF
11, .05,16, . 3 2w 2 - o
51 REM Moon Cresta Music Subro o218 IF ATTR (x,4)=4 THEN GO TO
uiég!._ Rggaalxth tPCU)Y S-.9.-BE2 ggéé IF ATTR (x,uY) =8 THEN GO TQ
138 G6 suB Be6 @ oo o328 IF ATTR (x,y)=2 THEN GO TO
leB IF n<10@ THEN LET n=n+ll11-9 290 IF R (a(F).b(f))=4 THEN
148 DIM a (N} LET s=s5+(10%n) : PRINT AT 2(f) , b(
iSe DIM bin) F1; INK 2:"%": LET d=d+1: BEEP .
168 FOR f=1 TO n S,=7: BEEP «2,28: PRINT_RT atf.‘lé
170 LET a(f)=INT (RND#2©) +1 b(f); INK 4;"x": BEEP .2,-29: L
180 LET b(Ff)=INT (RND#3©) +1 T alfl=0: LET bi(f)=08: GO TO 363
185 BEEP .005,a(f) 338 BEEP .E1+—1E: BEEF .@0R0E8,-17
199 IF talf)=10 DR ailf)=11 DR a 348 FOR u=1 TD S5: PRINT AT X (Y
(F)=12) AND t(b(f) =14 OR bif)=1% INK S:"%": PRINT AT a(f), b(F);

210 LET Xx=198: LET uy=1S5
220 LET d=@

THEN GO TO 17@

THEN GO TO 12880

IHMK s=ad ;"7

continued on page 39
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<3, a computer?
% Give it a boost at

The Super
Computer Shop

Software hooks and accessories for
ACORN COMMODORE SINCLAIR MICROWRITER

18 Otley Road, Headingley, Leeds
(0532) 758474

You're better off al a proper computershop

CLIMBER -

UNICORN MICRO SYSTEMS

C

] N i 5 [
s e '
{. .p‘__ "

INFERNAL

'y

Programs with
a new twist!

ASSEMBLER

\VACRY/STAI

CRYSTAL COMPLITING IS THE THADNNG FAME CF CHAMDSEX [T13 Hhe s |y

POPULAR COMPUTING WEEKLY




Open Forum

4 continued from page 37 2012 IF hs {>s THEN PRINT "You wWe
s LA L T e 13 PRINT : PRINT INK S; FLASH
370 GO TO 240 e Rl L ir TIOSER ix
499 STOP "AGAIN"; 3
S0@ CLS : INK 4 2038 IF ag- n" THEN STOP
510 FOR Ff=@ TO 31: PRINT AT @,F TR o e o
;Y CAT 2BA,FE; .7 NEXT F A1 ‘ Robol Chase
20 FOR f=@ TO 21: PRINT AT f.,@ tﬂ PRINT : PRINT Oh no not &
NN T g MENT F nother robot ruied gawe?lWell ve
'EHE FOR f=1 TO iq#5): LET Fi=IM £ it is.You are the unfortunate
T (RND#2@) +1: LET- f2=INT (RND#*3@ being who is FUfﬁUtdbf the Ritte
) +1: PRINT AT _fi1,f2;"»x": NEXT f r robots on_an _alienplanet.Your
S35 FOR f=1 TO (11-q)#2;: LET ri onty _Neans Of escapeis _to ilure o
=INT (RND#2@) +1: LET f2=INT (RND B LR Rt sy CoR sl FAKGMNRSE R AN B
i - = WE - = ™
O Ry p oy XD T s EN e HNS B 302@ PRINT : PRINT " But you mus
S54@ INK 7: RETURN L not Step on these M®ines yours
1902 CLS : FDR u=7 TO @ STEP -1: R ass PRy TitL ote.,
BEEP .@1, (U%7): BORDER U: NEXT O Tt « & PRINT | "GOO0D LUCK BR
. u: PRINT AT @,10; "YOU WIN": PRIN o e v s
T AT 1@,10; "Score:";s: GO SUB 2@ SHEE Fﬁgﬁ; : PRINT " _§ = ‘You
CL GO TO 120 e T L A
B e e o 3070 PRINT RINT  "Buiding Robo
EEEHEEE;HELET.xﬁE&H%HETEia"?EE--$E ts inlo mines also sScores pRints”
‘ u Are Dead!!" 32?%upﬁgﬁgu"uiﬂ the ‘T,F,G,VU" ke
2001 FOR =18 TO =-1@ STEP -1;
EP .OB,v: BEEP .@8 u*aT HEK% uEE 072 PRINT : PRINT "Walch out Fo
| 2002 LET ms=ns-1: IF ms=@ THEN G S A L R R e £ L e
| gagg %E%ET il ST RN e e O T g?gg INPUT “Level 1(hard)-1@(eas
| L
: ocoes obTro i9o 3090 IF q31@ OR q<1 THEN PRINT
201@ CLS : PRINT "AllL your men & PRINT “Are you a dopper or do
re now DERD!!": PRINT "You Scire ou Uust train to be one ?7": GO
ﬂgliii; E?ﬁgtigzu PRINT "You got glgﬂaghﬂ . ReETURN Robot
the highscore”: LET hs=s by Russell Holmes
around space collecting satellites but 2;3 — sagn m g:ﬁmamm. X
I i 3N — 41 ned graphics.
I.I.IIIHI' Mﬂl‘l avoiding the space mines. _II you take too Lo Bl
long to collect a satellite it will move. 550 — £00  ‘Satelite.
610 — 770 Have you hil a satellite?
on BBC Program notes 780 — 810 Prints score al end.
You control a Lunar Man who must fly 10 — 230  Sels up the screen display. B60 — 500  Instructions.
10 #*KEY 10"DLD!MRUMIM"
20 UON ERROR RUN
30 REM BY PHILIP WOODLEY FEB/BR
40 MODET7
S0 PROCINSTRUCTIONS
&0 IF ADVAL(D) THEN 70 ELSE &0
70 SC=0
B8O MODE 2:VDUS:LIVES=3:8ATEL ITE=0: PROCVAR: PROCEATELITE: BCOL 0,7:SAT=0

g0
i 100
110
120
130
: 140
150
160
170
180
190
200
210
220
| 250

L0

2ab)

'8 )OHRF2Z6: PRINTTAB(X , ¥Y=1 ) CHR$22

| A 260
| 270
280
250

GCOL O,3:PROCMINES: GCOL 0,7
FOR STARS=1 TO 100:Y=RND(1024) : X=RND (1280) :MOVE X,Y:PLOT &69,X,Y:NEXT

MOVE ©,0:DRAW 3I00,200:FPLOT B85,1200,0

DRAW 900,200

DRAW 1200,0:PLOT B5,300,200

BCOL 0,0:PRINTTAB(7,30) "NASA": GCOL 0,1

IF ADVAL (0) THEN 140 ELSE 150

MOVE 450,200:6C0OL 0,0:DRAW 750,200

SOUND 1,~10,40,1

GCOL 0,7:DRAW 750,300: MOVE 450,200: DRAW 450,300

FOR T=1 TO 2000:NEXT T:BCOL 0,0

DRAW 450,200:MOQVE 750,300:DRAW 750,200

GCOL 0,7:DRAW B50,300:MOVE 450,200:DRAW 350,300:SOUND 1,-10,40, 1

TIME=0

X=103 Y=20

REPEAT

BCOL 0,7:PRINTTAB(X,Y)CHR$226: PRINTTAR (X, Y-1) CHR$225: GEOL 0,0:PRINTTAB(X, Y

A=ADVAL (1) DIV &4
B=ADVAL(2) DIV &4
IF AKS00 X=X+1:1IF X>30

2 X=30
IF A>BO0 X=X=1:IF ¥<{1:¥=

1

continued on page 41
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POOLSWINNER

THE ULTIMATE POOLS PREDICTION PROGRAM

PREDICTS Not just SCOREDRAWS, but NOSCORES,
AWAYS and HOMES

IT WORKS We guarantee lhe program performs signifi-
cantly better than chance

ADAPTABLE ‘"“Poolswinner' allows tha precise prediction

formula to be sel by the user — Yyou can

develop and lest your own unigue method.

Probabilities are given on every fixiure —

choose as many or as few selections as you

wish

Fully menu driven, with detailed instruction

booklet

The program comes complete with the larges!

database available — over 20,000 malches,

The database automatically updates as results

come in

APPLE, BBC (B), COMMODORE 64, DRAGON, SPECTRUM
(48K), ZX81 (16K), ATARI (48K) £15 (all inclusive)

We produce databases for those developing their own prediction
program. Two years results £7.50. Five years results £12.50

Also avallable COURSE WINNER
— Computer alded horse betting for above computers £9.50
Available from dealers, or direct (reéturm of post) from . . .

E Selec Software E

37 COUNCILLOR LANE, CHEADLE, CHESHIRE 061-428 7425
DEALER ENQUIRIES WELCOME

EASY TO USE
DATABASE

DRAGON | BBC | _
NEW EDUCATIONAL SOFTWARE
CHOOSE ANY 3 FOR THE PRICE OF 2

TELL THE TIME = DRAGDM - L6550

SPECTRUM

&6 U

FIHSTIETTIHS AMD WORDS - DEACCIN, FREM

€ o
)
08

ﬁ%? ® |

WP el

Et “b WA THS O - NEAGON SHARP M? 700 - £6.50
%P. AATHS TUTO A
%ﬁ@

OVLEVELCSE PHYSICS (PART |0 LEMGTH

HACGTI™NM BT s “vL)

LRI Lt

RﬂER DHAGON ART - EG %)

OFFER

FREE ABACUS SOFTWARE URGENTLY REQUIRES
PROGRAM ORIGINAL COMMODORESS & SPECTRUM

0FFER Educational and Machine Code ARCADE GAMES

for details ring BOLTON 383839
At

OV LEVEL CBE GECURARHY - i WEATHEH MAL Y ML 20

DRAGOMN -~ L6 50

Trade—Distriburor Enquiries

Generous Dealer Discouts
Ring BOITOM 383839

WMANT MORE PROGAAMS AVAILADLE.
SEND 8.4 E FOR DETAILS

Use your skill and luck to dodge the Detroit Traffic. Your
Sports car will need all of its speed 1o get to the check

points and return to homa basa. The more points

you scora, the faster you can go.

Unfortunately so does the opposition.

Find the treasure In the
Haunted Castle grounds and get
home with it efuding the angry
Ghosts who constantly patrol it.
They are dedicated to destroying
all intruders

Send cheque or postal order fo:

SCAN PRODUCTS

41 RIVER LANE, GAYWOOD, KINGS LYNN, NORFOLK
PE30 4HD. Telephone: (094573) 581

SPECTRUM

HIRESOFTWARE

CHOOSE FROM OUR VAST RANGE

FREE 26 page CATALOGUE with full details of our range ol over 280

ditferant programs for the ZX SPECTRUM. All hired with the consent of

the publishers. Whether you prefer to ZAP aliens, get lost in an

ADVENTURE game, EDUCATE your children, CALCULATE the family

linances or COMPILE machine code programs WE HAVE THE RIGHT
TAPES FOR YOU TO HIRE.

FAST SERVICE
We stock up to 60 manufacturers' original coptes ol each tape (over
3000 tapes in stock), and can normally despatch your tapes the daywe
recalve your order, and we always use lirst class post.

LOWEST PRICES
We beliave our prices are the lowest of any library, yet we offer the
LARGEST range of titles. Hire up to 3 tapes at a time, for 2 weeks, lor
only €1.07 each {inc. VAT & p&p).

FREE TAPE HIRE
For a limited period, we will send your first tape (your choice) FREE, so
join our library now. You can’t afford NOT to! If you've Iried another
library and are wary of our claims send a stamp and we'll gladly send
you a copy of our catalogue - we're confident you'll joinwhen you see it!

200 Mulgrave Road,
Cheam, Surrey SM2 8JT

NATIONAL
SOFTWARE
LIBRARY

lenclosae cheque for £6.00 lor LIFE MEMBERSHIP and | understand that
mwy first tape hire willbe FREE. If, within 28 days, 'm not delighted withyour
service youll refund my membership fee.

Namea - : =
Address . A —

PCWID
0 e 0 9 Y
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4 continued from page 39

300 IF B>BO0 Y=Y—-1:IF Y<1l:Y¥=1
=10 IF B{300Q Y=Y+1:IF Y>25:Y=25

320 IF X=SX AND Y=SY DR X=8X AND Y-1=8Y THEN SATELITE=1:S0OUND 1,-15,100,1:80UN

1,-15,120,2
330 PROCCHECK

S840 IF TIME>L00 THEN SOUND 1,-15,10,1:6C0OL 0,0:FRINTTAB(5X,8Y) CHR$230: GCOL 0,6
: PROCSATELITE: TIME=0

—20 IF LIVES=0 THEN PROCEND
360 UNTIL SATELITE=1 AND X>5 AND X<15 AND Y>24:SATELITE=0:FDR GO=1 TO 150 STEP

=70 DEFPROCVAR

380 VDU 23,225,28,42,62,28,12,15,255,255
390 VDU 23,226,15,15,15,28,28,56,56,96
400 VDU 23,230,0,73,42,28,28,28,42,73

410 ENDPROC
420 DEFPROCMINES

430 PRINTTAB(10,10)"X"

430PRINTTAB(Z,5) " X"
4SOPRINTTAB(8,2) " X"
AL0PRINTTAB(S,7) " X"
470PRINTTAB(3,15) "x"
480FRINTTAB(S5,18) "x"
4F0PRINTTAB(2,10) "X"
SOOPRINTTAB(7,11) "X"
S1OPRINTTAB(18,3) " X"
S20PRINTTAB(15,15) "X"
SIOPRINTTRAB(192,12) "X
SAORPRINTTAB(4,14) " X"
SSOPRINTTAB(18,18) "X

S60PRI

NTTAB(7 ,17) " X"

S OFRINTTAB(?,9)"X"
580 ENDFPROC ;
590 DERPROCSATELITE SX=RND(18):1SY=RND(15):GC0OL 0,&:PRINTTAB(SX ,S5Y)CHR$230
&00 ENDPROC

610 DEFPROCCHECK

520 1IF
&301IF
&401F
&3501IF
GEOIF
&70IF
&HOIF
&901F
7J00IF
T10IF
7201F
730 IF
F40IF
7501F
76O0IF

X=3 AND ¥=5 OR X=3 AND Y-1=5 PROCEXPL
X=8 AND Y=2 OR X=8 AND Y-1=2 PROCEXFL

X=9 AND ¥Y=7 OR X=9 AND Y-1=7 PROCEXPL

X=3 AND Y=15 OR X=3 AND Y=1=135 FROCEXPFL
X=5 AND ¥=18 OR X=5 AND Y-1=18 PROCEXPL
X=2 AND ¥Y=10 OR X=2 AND ¥Y-1=10 PROCEXFL
X=7 AND Y=11 OR X=7 AND Y-1=11 PROCEXPL
X=18 AND ¥=3 OR X=18 AND ¥-1=3 FROCEXPFL
X=15 AND ¥Y=15 OR X=15 AND Y-1=15 PROCEXPL
X=4 AND Y=14 OR X=4 AND Y-1=14 FROCEXPL
X=19 AND ¥Y=12 OR X=19 AND ¥Y-1=12 PROCEXPL

X=% AND Y=9 DR X=9 AND ¥Y-1=9 PROCEXPL
X=7 AND ¥Y=17 OR X=7 AND Y-1=17 PROCEXPL
X=10 AND Y=10 DR X=10 AND Y=1=10 FROCEXFL
X=18 AND Y=18 OR X=18 AND Y-1=18 FPROCEXPL

770ENDPROC
780 DEFPROCEXFL

790 LI

VES=L IVEG-1

4:50UND 1,-15,0,.5:NEXT:GCOL O,0:PRINTTAB(SX,5Y)CHR$230: GCOL 0,4: PROCSATELITE: SC
=8C+10: 60T0O 230

BOO GCOL 0,1:FOR V=15 TO 1 STEP-1:S0UNDO,-V,&,3:NEXT V

B10 FO

R T=1 TO Z000:NEXT:B0T0 230

820 DEFFROCEND:CLS

B30 GC
840 IF

OL 0,2:PRINTTAB(3,10) "YOU SCORED ";5C
ADVAL (0) RUN ELSE 840

850 ENDPROC
B&0 DEFPROCINSTRUCTIONS

B70 PRINTTAB(10,2)CHR#¥141CHR#131"LUNAR MAN": PRINTTAB(10,3)CHR¥141CHR¥131 "LUNAR

MAN"

880 PRINT®° " " You must control LUNAR MAN using

blue satalite back to your shuttle while avoiding the yellow mines.Press the fi

re button to cpen the shuttle bay doors."
00 ENDFROC

a joystick and fetch the

Lunar Man
nthmbPﬁmHﬂﬂr
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WHOOPIE!

Your response was terrific! We

enjoyed evaluating your creations,

but you didn’t send enough.
M/C code only please!

PLEASE SEND MORE!

Immediate evaluation as usual, to: Ron Heyes,

KACE INTERNATIONAL
32 AVON TRADING ESTATE,
AVONMORE ROAD, LONDON W14
or TEL: 01-602 7355 (Ext 35)

ALSO WANTED —
Freelance machine code programmers

Assassin Software

KRASOCASTLE — "Dungeon Adventure, The
First Quest of Mogadishu the Elf"" —16/48K
Spectrum

USURPER — Multi-player struggle for power in
a fantasy world — 48K Spectrum

NEXT WAR — The best modern war simulatior)
difficulty from novice to military genius, holo-
caust optional — 48K Spectrum

MOONRAKER — Two player space war gamg
umpteen options — 48K Spectrum

£6.00
EACH

(Plus 50p p&p per order)

CHEQUES AND PO's
PAYABLE TO

TOWN NATHAN
10 ASH ROAD
LEEDS 6

42
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Frachions {
HEMSOFT 83

wepsorT  FRACTIONSA
Sofvamre D St GE K
wel

FRACTIONS
ZX Specirum 48K
Suitable for ages up to |1 or 12
yeiars. The object of the program
i5 1o make children aware ol
fructions. This it achieves by
allowing interaction with various
themes, such as, filling a JUG
parily full of liquid. As awareness
selsin, the child becomes Familiar
with ADDING, SUBTRACT

CGEOGRAPHY 1
Z X Speecram A8 K

EEMMSLIET
Sof esara

EXTENDED VERSION ON
SIDE TWO OF GEOGRAPHY 1

GEOGRAPHY 1

IX Spectrum 48K
AT LAST! FUN FOR ALLTHE
FAMILY., An addictive way Lo
become more familiar with the
world around you. Travel around
the world trying to locate a
country, Sea or British county
Atlempl 1o remember locations
and capitals during tests. 100's ol
Countries/Counties/Seas 1o

ING, MULTIPLYING and
DIVIDING f[rac-

(ions. _"r'er: IIl.'l.'-lun_l.i r-

T KemsoFT
Geography

48K Spectrum

* % * *x %

home, £5.95inc.
5 Star Review in Home Computing Weekl)

KEMSOFT
The Woodlands, Kempsey,

learn
Great Tun! Great
graphics! £6.50inc.

All orders senl
Retiurn of post!

Worcester WRS5 3NB

_—

TO SEND YOUR GAMES PROGRAMMES
BRCR-ORIC-0RAGON 32-COMMBOORE 64-SPECTRUM Y8
to our Multinational Organisation for
distribution in U.K. and Overseas Marketfs.
Immediate evaluations and ferms.

We are also looking for the best
Freelance writers.

Contact:

Lawrence Gi ay,
82/84 Pecfham Rye,
London SE15 4HB

Telephone: 01-698 1212

AOVANCED COMPUTER ENTERTAINMENT

POPULAR COMPUTING WEEKLY




Open Forum

dimension arays.
Standard Deviation i :
50 Work oul mean. NO
on Commodore 64 60-90 Caleulate
Ly 100-140 Calculate standard deviation and T The
Quite simply, this program works out stan- display the answer. M The
dard deviation, 150-160 Retum 1o beginning when a key ls  ED
depressed,
Program notes 200-270 Programming instructions. The D)
-2 Clear screen, tum on sound and program Is lisled on tha 1520 5D

printer plofter which cannol handia
thes usueal control characlers.

Total number ol numbers.

S{l)  Amay to hold numbers,

lotal ol all the numbers added logather,
mean of tha numbars.

Holds the value for the lop hall of the standard
devigtion aguathon,

Is the mean minus a numbar,

Is the standard davialion — L&, the answer.

® REM STANDARD DEUIATION BY SARAH COTTON 802 ED=ED+I(DCI))+2
1 DIMS(S58):DIMDCS® ): POKE36878,15
2 PRINT"g":POKE36879,27

3 PRINT"SQ00Q0QRQAAQIISTANDARD DEVIATION

4 FORTT=1T0158@:NEXTTT

1@ PRINT"sQQQ0QQAATOTAL NUMBER OF NO'S"
11 PRINT'@TO BE ANALYSED."

12 INPUT"QQp":NO: IFNO>5@8 THEN1®

13 PRINT"g"

14 PRINT"QQGAAAAAE PLEASE INPUT NO'S”
153 FORTT=1TO01508: NEXT

280 FORI=1TONO

38 INPUT" s 4000000000001133111":SC1 )

31 POKE36876,2008
35 T=T+S(I)

36 POKE36876,80
4@ NEXT

45 PRINT"

THANK YOU."

48 FORTT=1TO1888:NEXT

o8 M=T.NO
60 FORI=1TONO
78 DCIJX=M-S(I)

98 NEXT
188 SD=CED.NOJT@.5

118 PRINT"sQQQQQ0QAASTANDARD DEVIATION

1S: "

120 PRINT" _1111]11+"SD
1380 PRINT"111111-"SD

148 PRINT"QQQQAQII1IpHIT ANY KEY"
158 GETA%: IFA%$=""THEN158

168 GOTO18

208 REM PROGRAMMING INSTRUCTIONS
C(NO NEED TO TYPE THESE IN).

21@ REM "g"=CLR

228 REM “S"=HOME

230 REM "Q"=CRSR DOWN

248 REM "]1"=CRSR RIGHT

258 REM "p'=BLACK

260 REM " _"=PURPLE

2780 REM "&£ =RED

READY .
Standard Deviation
by Sarah Cotfon

Microradio

GWG6JIN

%"@(:

Futurology

his week 1 thought we'd
swap the technology for a
bit of futurology.

Each time I go on the air, the
conversation inevitably turns
to computers, and it seems to
take two distinctive directions.
The first is the person who, like
me, is excited about the possi-
bilites of computers in radio
and the prospect of rehable
digital communications around
the world. The second is the
old argument about what is the
point of it all, we'll end up with
computers talking to compu-
ters and we humans will be left
in the cold. I cannot help
thinking that this is the ostrich-

eye view of technology.

The odd thing is that people
with this latter point of view
have often recently bought the
latest all-singing, all-dancing
Japanese transmitter with bells
on. When [ mention the fact
that their transceiver is run by a
microprocessor and that the
majority of its circuits are digit-
al, I am faced with disbelief,

Digital technology in radio is
now a fact of life. Without it
there would be hardly any
repeaters and no satellites,
Radios that today cost a few
hundred pounds and consist of
scanning circuits, digital dis-
plays, etc, were undreamed of
just a few years ago. Already
the new technology has
brought tremendous benefits.

Many people write to me
about the implementation of
Morse code or RTTY on their
computer, and this is a good
use of the machine, but it is not
the best use. Radio Hams have
always been in the forefront of
communications technology —

in fact, amateur radio is re-
sponsible for many of the
things that are now taken for
granted; yet to many, now il
has all been done. There are no
new countries to contact, no-
thing new under the sun,

| feel very strongly that we
are now at a beginning, not an
end. Cheap digital technology
has given us the means to
experiment. A home computer
1s a very powerful tool and all
that is need is the imagination
to utilise it.

A few weeks ago I wrote
about packet radio (and I shall
do so again) in which digital
instead of analogue signals
were transmitted. This kind of
advance fills' me with enthu-
siasm. Think of what can be
encoded in a digital form.
Graphics, television piclures,
games and audio to name but
four. Look in your local record
shop, you will see long play
records marked ‘Digital Re-
cording’. The sound they pro-
duce is more accurate than

analogue. If Beethoven can be
encoded in binary and come
out just as it went in then the
mind boggles.

Using satellites and/or mic-
rowave repeaters we could
send both audio and pictorial
information suitably encoded
wherever we wish. Ever fan-
cied playing chess in real time
with a Russian, Backgammon
with a Greek or Blackjack with
an amateur in Las Vegas? Any-
thing is possible. The technolo-
gy is here. All that is required is
all that has ever been required
— the vision to see beyond the
technology and the determina-
tion to make a dream come

lme-l-

Ray Berry GWBJJUN
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1 APOCALYPSE

A new concepl in computer gaming.
A multi- pl'aztr game of sirategy and diplomacy.
designed to be expanded and manipulated, the game
places YOU in POWER. Each game containg four
maps. The BBC version is over 68K of program and
data and the Spectrum lolals over 30K,
PLAY IT BEFORE YOU'RE INIT!

NEW RELEASE FOR ZX81

gt kL% S
£995 % Wy
& )R
Ar oca
THE WAR GAME
15 H:;r.jﬁ _{‘f Sy f:.-; r-lr - _r__.- = --.

“Possibly the best program ever for the ZX81-16K"
Send £3.95 + 50p P&P to:

STEPHEN HARTLEY SOFTWARE
16 PARK RD, COVENTRY CWV1 2LD,
Tel (0203) 24444
or ask your local dealer

DISTRIBUTED BY

o Rl

ﬂ £ SF’ECTI’—'!UM Ek
g » A :
EIBE MDcﬁet EI 2o

Coming soon:

VOLUME 1 — & new maps.
VOLUME 2 — 4 hislorical scemarios — specialist rules cover the collapse ol the
Aoman Emplre, WW I, 1984 and the Napoleonic Wars,

Available from Stephen Hartley Software
I::: : :I:: ;:!.'st:::: ::ff:':f.n London N16. Tel: 800-1333 é_'.y LEIEI:I I'ESﬂf.l .
Produced under licence from Games Workshop Lid, London iy ALSO ASK FDH KGNG S RE VENGE

YEAR
UNCONDITIONAL

GUAHANTEE

Build a robot...

DIY Robofics and Sensors
with the BBC computer

by John Billingsiey

How do you interface a heme-made

k, a stepper molor or a fully fledged
fo your BBC How do you

EXTRA LONG CABLE (60 EMCHES)

'I‘Il-'i"i -’_-—._.;L

ADRISTABLE
LENGTH

computer? :
write the software for stepper motor control and
how can you usa the software and a few

pennyworth
of compeonents 1o analogue output? How can you
bulld a cheap mﬁmﬂlMT

# SoLif STATE GUTPUT FROM JOYSTICK THERE ARE m0 SWITCHES

ON THE JOYSTICK WOVEMEMT BUT RATHER WUSING THO POTENTIOMETERS

M0 EEVELENT SOLID STATE CIRCUTTEY 70 GIVE A SWITCHED

OUTTIT TO THE COMPUTER

= THO HANDED OFERATION = THIS UNIT 15 DESIGHNED AFTER A

RADLO COMTROL MODEL SYSTEM MITH THE JOYSTICK BEING COMTROLLED

HY THE OPERATORS SIGHT WAND THUME GEVING OUICKER WONIE

PRECTSE CONTMOL AND WETH TWE ADDED ADYANTAGE THAT THE UNIT

15 ELEIGT UWRREAGABLE.

= cOLID STATE DUTPUT FROM & SHOT A SECOND RAFID FIRE BUTTON
Ty EITTIT ETmT _FH:”E. 2ENT FOR FURTHER DF TAILS e E—— G SN

I HAVE A . COMPUTER

NAME
ADDRESS

DISTRIBUTED BY: HEE

}
f"f‘d;:"'-" P2 y Soltware

RArmymedd Mall Heuse  Nogm 18
Barey TWED 5RO
1T Teban 951

Agnrymed: Auad Egham
Taj g Qe F_l;thll |THA) J4

L

a woalth of

Step In
- ﬁ-ihlmmm% bulid an understanding of the
pﬂmﬂn of digital and analogue input and output.

Although he spant eight
has a practical
range from auto-p
c!mn.?mutm timers and a rising damp
et
He is o member of several IEE
committees, leads a team resaearching
into robotics and is wall known as the
organizer of the Euromouse Maze
conlest.

rs a8 a Cambridge don John Billl ¥

to engineering. His commercial
and hospltal computer systems fo single-:

Look ouf for the Sunshine
range In W.H. Smith's, Boots,
John Manzies, other leading
ratall chains and all good
bookshops. Dealer
enquiries: 01-437 4343

N B I BEN BN BN BEE TEN I E mE .-
Pleasa send me [ DIY Robolics with the BBC Computer aft £6.95
each. |enclose chequalposiol order for s

mode payable

o Sunshine Books, 12-13 Little Newport Streel, London WCZR 3LD.
Or phone your order through on Access Maslercard 01-437-4343

Name o= e

Acidress - =

Signature. — .
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Peek & Poke

EIGHT WAY
MOVEMENT

Raymond Elliot of Corslet
Crescent, Currie, Midlothian
writes:

Could you tell me if the

Triga command Joystick
has eight directional movement
and whether 1 could use it in
conjunction with the Stonechip
programmable interface. If it
does not could you suggest a
joystick which is?

Both uwse the common

‘Atari’ type interface, and

s0 yes they are compatible with
each other.

AFTER YOU
CESIL

Mr D Capstick of Barton Park,
Seely Qak, writes:

I buy several computer

magazines fairly regular-
ly, and PCWKk every week.
Over the last half year or so |
have noticed increasing refer-
ences to a computer language,
Cesil. Yel although it has been
referred to in passing, and
treated knowingly by the maga-
zines, 1 have never seen an
explanation of what it is or what
it does. Can you help?

I must admit that I have

never dealt with Cesil,
and do not know anvone who
has, despite knowing several
school teachers. Like every
other word in the computer
world Cesil 15 an acronym, in
this case standing for *‘Compu-
ter Education In Schools In-
struction Language’.

As far as 1 know, and no
doubt someone will write and
tell me if I'm wrong, there are
no Cesil compilers for the com-
mon home micros, its use being

mainly on mini computers,
some of which have beenin the
more forward schools for quite
a while. The aim of the lan-
guage, is to help pupils to get to
grips with lower level program-
ming techniques.

INVERSE
VIDEO

N Stacey of Regent Street, Sut-
ton-in-Ash, Notts, writes:
Some programs 1 would
like to put into my Spec-
trum contiain lines which have
words or letters printed inside
black blocks. Could you tell me
how to achieve such lines. One
program that uvses them is
Aliens (PCW, 19-25 January
1984).
The two commands you
need to use are the ‘True
video' which is Shift/3, and
INVerse Video which is Shift/4,
What these commands do s
place a token in the screen
memory to tell the computer to
réverse its video output. This
will remain in effect until the
command is changed. So if you
wanl a hne printed Inverse
then after you have opened
your inversed commas press
Shift and 4 at the same time,
You will see no change until
you enter your next character,
which will be inverted. Every-
thing you do from now on will
remain inverted until you enter
True video (Shift and 5). Using
this technique it is quite possi-
ble to change parts of a single
program line. I have seen it

used .once on all command
words.

REFRESHING
SPECTRUM

Baob Pearson of Bronwen
Court, London, NW8 writes:
Your page, (1ssue Oct 27 to
Q Nov 2) is the second state-
ment | have seen saying that the
Spectrum spends a lot of lime
refreshing memory.

As | understand it, re-
freshing is done during the
fetch stage of every instruction
execution, and thus consumes
no useful time at all. Refreshing
is not done during the Interrupt
keyboard scan and keyboards
update. .

Poor maligned Spectrum, in
michine code it is so good and

s0 fast, that the system is used in
compulers costing over £6000!
Nearly a million adds a second
isn't bad. By the way, I'm
interested to know how the
Z80a compares with the IBM
360/30, 1 started on nearly
fifteen years ago, any ideas?
A"l"ﬂu'm right and wrong.

Refreshing is done after
any memory operation. A lot
of the time the chip is working
15 spent dealing with the refresh
cycle. However in effect you
are right. Any computer using
dynamic Ram has the same
problem. A 6502 based system,
is no better off. The 6502 needs
an extra chip to refesh the
Ram, yet when this is being
done the Ram is inaccessible to
CPU. So regardless of the
computer, there 15 a lot of time
when the CPU of whatever
type, cannot access the RAM,

As you say, the ZB80 is a very
fast chip, usually running faster
than 6502s, it has the further
advantage that an extra chip is
not needed to implement the
refresh cycle. Only when static
Ram, which does not need
refreshing, Is used do real
advantages in this area become
apparent, and like anything
else these are off-set by other
factors.

As for a comparison with the
IBM. It is a compliment that
the Spectrum should ever be
mentioned in the same context
as one of its bigger brothers. As
I do not know the computer |
really cannot say anything ab-
out how they compare. Any
readers got any ideas on this?

SECOND
LANGUAGE

Paul Thompson of Garfield

Walk, Croydon writes:

I know that Jupiter have

been liquidated, and 1 was,
like many other people, con-
sidering the advantages of the
ACE to learn a second lan-
guage, ie Forth. I am sure that I
reand somewhere that ACEs
were still available at a reduced

price. Is this true? If so could
you give me details. Failing this
do you know of a Forth package
for my Commodore 647

The remaining ACE
A stocks have been taken
over by Boldfield Ltd who can
be contacted at Sussex House,
Hobson Street, Cambridge.
The price is £29.9543,45 P&P,
The Ram pack (16K ) is another
£23. If you are serious aboul
learning Forth this might well
be the best way to go about it.
Despite its fatlure in the mar-
ketplace the ACE is an excel-
lent little computer, To date |
do not know of a Forth package
for the Commodore 64 though
I would now expect to see one
sponer rather than later.

WARNING
CARTRIDGE

John A Peake of Surrey Drive,
Congleton, Cheshire writes:
I own a Dragon 32, and a
friend of mine who has the
same machine damaged it by
phugging a Rom Cartridge in
with the power switched on.
Could you please tell me why
this should do damage. Is there
an interface that allows one to
connect cartridges safely with
the computer switched on?

The problems with the

Dragon Cartridges are
caused by power surges. It
happens almost all of the time,
but is usvally unnoticed. The
surge of power usually lasts just
i few milliseconds, but can put
double or even treble voltage
levels through the system, The
various chips-on-board the
computer are protected, but
adding additional protection to
each and every cartridge would
be hideously expensive,

As for a mother board of the
type you suggest. [ do not know
of one, though it would seem to
be a good idea. However, the
expense for what 1s really as
very minor modification would
probably be prohibitive.

thing about your computer you don't
mw.lndwlﬂnhmﬂumhhh

for granted? |

your problem Peek It to lan

Beardsmore and every week he will Poke back as

many answers as he can. The address is Peek &
Poke, PCW, 12-13 Little Newport Street,
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GOLD FEVER — THE RACE IS ON

Following the disclosure last week that
N.A.S.A. photographs could pinpoint the
location of the "'Titanic’' —the Gold Rush
IS now on.

Many groups are seeking sponsorship

RUN

T 5y S 0

to recover the considerable quantity of
gold which sank with the “Titanic''.

Now is your chance to go for the
Gold . ..

. . . The adventure begins.

FED UP WITH THE SPECTRUM'S DISPLAY?

PEEKAY SOFTWARE HAVE THE ANSWER
40 x 24 screen £4.50inc p&p

Parfect for connacting your Spectrum 1o other compulers, as Ihis is e world's
standard screen format for homé computers

64 x 32 screen £4.50inc p&p

The uitimata SCREEN CRUNCHER: just right for programmers and businass users
You'll be amazed when you soe how clear tha characlers are!

Both programs MERGE with your BASIC software. You need not-after any part of
our programs 1o convert them to the neéw screen lormal

{ you would fike 1o sea belors you buy then sand ug £1 for our Scraen Demo Tape,

your £1 will be refunded when you buy ongof the programs, Altermativaly 25K your

compuler shop o show you the demonstration cassette

Send to: PEEKAY SOFTWARE, DEPT PCW,
38 BERTON CLOSE, BLUNSDON, WILTSHIRE, SN2 4BE.

%@E@E@@E@@E@E@@@E@Eﬂ 1

hiugh, plare-tex! pucrls

on i Ao

€8 80 inslusihva

MIDOLE EARTH ADVENTURES
1: COLOSSAL ADVENTURE. A
complaie full si2e weiskon of tho
clasgic mamirama gaims
“hdventuna’ with 70 bonus
locations adied

2 ADVENTURE QUEST.
Centuries have passed sincg iha
fima of Colossal Adveniure and
o Ay el ol T Laeyd YWith
CuMing, you mus! owafcoma [he
magry obstaclaés on the moad (o the
Black Towin, sodiice of Hhisir
damonic power, and deatioy i

I DUNGEONM ADVENTURE. Tha
trilgqy in complaled by ihis
masswve advaniur, gl in the rch
cavas balow the shatiered Black
Towad, A sense ol Bumour i
asgantiall

THE FIRET SILICON DREAM

AOVENTURE

d: SHOWBALL. The lirst of Peta
Austin's necond trilogy. Tha giani
polony starehip, Snowball 9, has
baan nabolaged and i haading
fioaf e miin i this glant game with

19/15/15159)05) (9L /L)L L LT LT L)

(915

AS1519/(9/19/[9/159/[5

DETAILS REVIEWS
Lavel ‘Jﬂ'n-'rll:ll.lllhu speciikise in L EVE L 9 A DVE N TU R E S Belentures which Rave o 1aal

acventures with dotuied scanery BBC 32« COMMODORE 64 SPECTRUM s« response time, ata spectacuar n
and n wiralth of pureles All gamias ; ; g
hiave ovar 200 locatons and § LYNX sax mcm 32K ﬂﬂlﬂ 48 ATARI 32x ol locitlons; and are avalable 1o
anve gama leaturs, and cost K

cassalie owners . Simply
e AR ‘;.,_*';‘q'-?{"u smashing! - Soft, Sept 83 @
S “Colossal Adventure (s included
i Praalical Computing s 190 1an
pames choloa for 1983: "Poalic

and Wough as hall ©' = PG Dec 83

To surm uf, Advenlurs Ouedl is n
wondarful program, Tasl, axoiting
and chalonging, 1 you like
adventuras thon his ons s 1o
YEbLI - MNILLIG triin 1.3
“Dungaon Adventun s
rcommancad, With mora than
200 localions, TO0 massages and
100 ot jects it will fegse and
dalight!”

- Egucational Computing, Nov 83
*Soowball . _ As in all Lovel @'s
adveniures, Iné real pleasuna
comes nbl from scoring points but
inexplaring ths workd in which iha
game is sof and lsarning aboul (IS
derzigns - s program goes o

than the graphbcs avallabile on
homa compulen.

- Which Micro?, Fah 84
“Lorda of Tima. This prograim,

peowve that tha mantal picluras
conjured up by B good taxtual
advanlurs cAn b 1&F Mo Jhdd ‘

Ages. etz ele Dept 226 Hughenden Road, High Wycombe, Bucks HP13 5PG recommended.”. - PCW Tst Feb 84

L5/L5/15/L5/L5/L5/ L5555 L5 L

TOR lncalons . writen by nowecomear Sue Garzand,
THE LORDS OF TIME SAGA 4 jaing my lavourite sares and is an

7: LORDS OF TIME. Cur e : vt oatremaly good addition 1o Lavel

u" congralulalions to Sue Gazzard Level O adveniures are avallable al £9.90 from good computer 8's consistently good :amluinw

] for e nupor design of thia new shops, or mail order from us at no extra charge. Send order, or SAE :* “‘f; ::: ‘m‘f 1:::. TT ! ;Iﬂ;‘;

-u_ i irivel advanturs through the for catalogue, to the address below — and please describe your i e )
Afpas OF Wi ESiory. ill fo tha mtlﬂfﬂ. " s N e phaa
S Lo o) With Ouaon LEVEL 9 COMPUTING e A

; Inglons, shod light on the Dark messaged! Highly

~

§
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Tory Bridge’s

| Snap judgement

T alking of Solarsoft (see last week)
reminds me oi an adventure from
Alligata called Here comes the Sun, | have
lo say that | was not taken with this one.
Although after my experience with Phipp's
Knight's Quest, which only dawned on me
some considerable time after ils inilial,
rather off-putting, impression, | am wary of
making snap judgements on any adven-
ture. Here comes the Sun is another of
those interminable Wumpus spin-offs, and
at least the firsl few locations are just spent
going round and round trying not to gel
unceremoniously bumped ofi. However, |
must say that the music (such as it ison a
Spectrum) is quite well thought out, with a
greal version of Monty Python's 'I'm a
Lumberjack’ among other oddities!

Some of the humour is rather lavatorial
(quite literally so! — this is the first adven-
ture in which you have to look after bodily
functions), and the author has taken the
trouble to redefine the character set. Il he
had taken similar trouble in catching the
spelling and grammar mistakes, and pro-
viding an interesting introduction to the
whaole thing, | would have quite enjoyed this
one. Let me have a hint sheet, Alligata, and
we'll have another look in a few weeks,

Finally, lan closes by saying: "l do not
mind reviews of games on your page, but
must you review games like The Warlock of
Firetop Mountain as this is nol a true
adveniure game. But have you gone com-
pletely mad — since when has the Korth
Trilogy of arcade games been classed as
an adventure game entitled to a review on
an advenlure page?”

Warlock comes as part ol a package,
which also includes the wonderful book, by
Jackson and Livingstone. This is described
as “a fighting fantasy” — I'm quite happy to
include fantasies in the genus adventure,
although | am aware thal Twofm is siretch-
ing the lerm, as it is really a zap game!
However, if people are looking for a text
adventure, they now know that this prog-
ram is nol for them.

Similarly, with the Korth Trilogy, these
three packages are described on the

)_ﬂdvenfuré Corner

sealed covers as “Advenlures”. Good
though | found the programs, they are not
adventures! Actually, some of the games
contained within come close to being good
strategy games, and will please younger
players — and, quite incidentally, some of
them, too, have more meril than many
adventure games!

As well as reviewing adventures, | must
also have a look al programs passing
themselves off as adventures, and report
on them — after that, the reader can make
up his own mind.

ews lthis week of a couple of new
products from Melbourne House. Well,
actually, three new producis!

The first can be dealt with pretty quickly.
Sherlock will be the eventual follow-up to
MH's classic: “eventual”, because it is, say
Melbourne House, still “in preparation” and
will be with us in a few months. You can bet
that it will be worth the wait!

To keep us happy in the meantime,
Melbourne House has been working on
Mugsy, a lext and graphic adventure which
lakes place in Chicago, during the Prohibi-
tion days.

If all this adventuring has worn you out,
you may want to fall back in a chair and read
a good book. If so, Melbourne House can
supply you with a couple of good'uns. The
first has been out for a month or so, and
comes from Keith Campbell. He writes an
adventure column in C&VG and his Book of
Adventure is a good read. It covers the
history of adventure games, and goes on to
show how you can wrile a program,
versions of which are given lor several
popular machines.

There's just enough time left this week o
tell you of a new adventure that has just
come into the office. Its" author, Jack B N
Storrock, spoke to me over the phone:

“The adventure, which is called Plorafoil,
is going 1o wipe the floor with The Hobbit

and Valhalla. In lact, il you can imagine a
combination of the former's intricate puz-
zles, and the latter's animated graphics,
you will have an inkling of what it is like to
play. There is also a fantastic arcade
sequence which makes Manic Miner look,
frankly, old-fashioned!

“The program will be available for
machines such as the Spectrum, ZX81,
IBM PC, and CBM 64 as well as the Souffle
— sorry, Flan — and QL. The last two
options will give us plenty of time to actually
write the versions!

“The adventure concems the exploits of
Sir Hubert the Ever Ready, in the fabled
land of Plorafoil. It comes complete with
dragons, unicoms — in fact the list of
monsters is slaggering! The unigque thing
about our adventure is thal the player
doesn'l actually have lo do anything — the
animation is so good thal you can actually
sit back and watch everything happen.
Unlike Valhalla, no input is required on the
part of the player, thus making the adven-
ture fun to play, and easy for experienced
and novice player alike. Plorafoil has to be
seen lo be believed!"

The new program will be released this
weekend. Mr Storrock has given the read-
ers of his favourite column a special,
preview clue to help them on their way:

Look at Sunday’s date and you will find that understand-
ing will not be far bahind!
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Writtén by a flight simulator instructor and pilot.
Superb graphics.commv@oRre &t vic 20 16k £7.95

TRADE ENQUIRIES: ANIROG SOFTWARE LTD, '29 WEST HILL DARTFORD KE (0322) 952513/8
MAIL ORDER 8 HIGH STREET HORLEY SURREY 24 HOUR CREDIT CARD SALES HORLEY (02934) 6083
PAYMENT BY CHEQUE PO ACCESS/VISA 50p POSTAGE & PACKAGING
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!mr&ms SUPERIOR

e  We know what's selling

: As a leadi stributor of home computer software, know what's selling in

retail outlets. We've also got the knowledge and capability to best service and
supply the requirements of quality computer shops nationwide.

All these products are available in shops supplied by Tiger Distribution.

/" John Menzies Tiger trader

Make sure of your stocks - and our support - by contacting your
Tiger Distribution van-salesman - or by phoning our tele-salesgiris

M 0N 051-420 8888,
Tiger Distribution, Commercial House, 4 Victoria Road, Widnes, Cheshire, WAB 90QY.

Your Best Source of Best Sellers
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CLASSIFIED

Semi-display — £5 per single cc

Lineage — 20p per word

CALL DIANE DAVIS ON 01-437 4343 FOR SEMI/DISPLAY ADVERTISING

|GAMES SOFI'WAFIE'

AQUARIUS SOFTWARE from only
£1.50. Send £2 for a list and Bomber
tape. D. Spencer, 230 Lowgrange Ave-
nue, Elllunghﬂm Cleveland

SOCCER CLUB BOSS

48K SPECTRUM. Full M'C adventures;
question your sanily within “The
Craze", Explore jungles in “Satarni”; find
mysiary and treasure in "Lodc"; many
locations, large vocabularies, guaran-
tead “mind-boggling” E£5 (3). £2.45

to use with any tapa command, cassefle
{48k} £3.95. Ness Micro Systems, 100
Drakias Avenus, Invemess.

SPECTRUM UTILITIES 48K16K
Blanvat emncH, i) fiven uilie ior che BASKC
el

for 48K Spectrum|
Commodore 64 and Vic 20 + BK each. A. Storay, 162 Orion Road, TELRRGLETS Sos Propoe hiisecs wa
|r 5t35k 48K Spectrum Carligle, Cumbria, o UNESTRING. Comaruction & Long mulk
: Gch - f '.IMILA;;-'_' L’E‘:Gﬂ* subeifution of
16K Aquarius muinorical e rets, by 0 vonalio
& PEMKILL dolsdrs & AEN sinie-moms

:' 48K Spectrum, £7.95. Polts, 118 New- iy - - MYAMIDON SOFTWARE
this unigue “METHOD®, Them's to| AR
man Foad, Exster. beat it, 80, IT'S GOT TOBE YOURA BEST PO Box 2, Tadworth, Su 138 Motberiey Abad, Kautuord
SYPHAX FOR THE 48K Spectrum, as Alnso included n this unigue B A ey dm TE;},  SUITOY L e T
!Hll'."l.lfﬂd ain .ﬁ..l"lgh[l Tﬂ'iﬂ"h'lﬂ-l-ﬂl'l 1m dlﬂa"' MM 'ﬂ“ T_D FEL nilnmls G s .-1:: amifils T aips gf recelp ey
renl pages of jokes, quizzes, puzzies, |. superb Staking Plan. Remamber, you've 014 e famd 11 b @0 sehum)
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PERMS 24 SELECTIONS

Spaciy lnts YOU chopse 24 selections lof
the imebie chance football pools, shows
you how fto entor them, and then
pctually chocks the results for you.
Adds Tun o doing whiigt
makes winning

Manage your own leam
* Chooseé from B8 teams
# Full league table

#* Divislonal scoreboand
# Match commeantary

I UTILITIES

Make 8 QUANTUM LEAP ioday ..
Ouwr 85 chamacters by 24 fing screen

W W
# AENUMEEA of o @ 0 prgam

GOTON. GOSUDs, RESTORE s se
SAVE “PROGT LINE \0ed s

B ckpuri. Wiy ol O can transiom your SPECTAUM s ey R
o3 mﬁ. R T et e t:"“ n“l’ s e el f;rmn?!.:ﬂ*ﬁmglﬂEuinuum
all 3 pools companies (This "‘h’ﬂ = D. A. SPENCER “MICRO-PRINT 85" L P wiC
B et aa llgﬂmmnn:.} e Dept B 230 nge Avenue i Wi outstanding UV, the Teta e * VABOUMP ats 28 varables & thek
i or Postal Orders for £12.55 o Bil select from @ choics of SIX character w o Exlormnn s Sappry e

—

HEW DIMENSION
274 Eider Place, tos Kilbridas,

Clasgow G775 BUD

SPECTRUM 16/48K, “Haqusl” pro-
sants har games pack for ages 16 and
over only (stale age when ordering),
Still only £3.50. |. Brooks, 17 Malvarn,

Coleman Streel, Southend, Essex.

GUARANTEE WIN. Easy 10 use Horse
Prediction. Monay back I nol satislied,

British and World information, convar-
8ion charts, programming hinks, -atc.
May ba adapted lor your own use, £4.50
including pdp. Rosslta Software, 2
Aosetta Close, Wivenhoe, Essax. Max-
imum 5 star Review (HGW).

ATARI * TRS-80 « PET *
APPLE COMPUTER
OWNERS

To: A. M. TRADING CO
75 STOMELEIGH AVENUE
ENFIELD, MIDDLESEX

uqfhﬂli' leveland

3NE
SUPERBRAIN QD computer £850 (Lisi
£2.900), Microline BIA printer £250
(List £600). Liquidated stock. All just
one year old, Brand new condition. Tel.
0248 76601

HORSE RACING AMALYSIS BY
COMPUTER RATING METHODS
Ha Be the Profoasionals, do your owe
RATINGS with real confidancs whan (ELE

nothing (o lose a lot 1o gain when youl
“HOW*

Suiabla for both FLAT & N/M and supplied on
|one casasttn. Don't delny, writy for fur-
thor information leaflol endlosing jied
CRM 14, Langdale Piace, Nowlon Aycliffe,
Dadingtan, Co. Durham, DLS 4

5 In your sorisan and ZX pointing
fthor B5 chamcisrs-por-ing,
e B4 charmclers-par-ine,
af 51 characlers-par-ine,
ar 42 characters-par-ine,
or 38 characiar-par-ling,
or 32 characters-par-ine ..
Any pich, any tme, any place. M all
s wilhidn any lna. Wa aven give you a
COPY command lof any 1=24 Iing
group, "Migro- prin® is incradibly
virgalile — nolhing slsa comes closa!
The 168 48K cassefle + Deamo are £5
[E6 mxport) from

JET SET WILLY! Incraase your livas,
85p. PO/cheque finds out how, Daka-
mar Softwara, 38 Garstona Crolt, Pre-
sion, PR2 3WY.

guired. £2.95 each or E3.95 bolh
Keawyed Computing, Foxley House,
Wigan Hoad, Wasthoughton, Lan-
cashire.
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48K trum
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SOMEREET TAT QAL

SPECTRUM BEEPER
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SPECTRUM SPEEDYLOAD. Halve
your walting imel This shor program
Ists you save/oad al 3,000 baud Easy

SPECTRUM 48K microdrive utility, dis-
plays all flenames, seclor and file
headers, socior distribution map, lile
integrity, alc. Menu driven, m/code,
£4.50. From Easyuse Software, &7
Arlott Crescent, Oldbrook, Millon
Keynes, Bucks., MKE 2RA.

Makor e cloarout Y4 Price or fess | | JET SET WILLY/MANIC MINER. Make o urea fe, It yus wahi
‘Poal frea and bonus OB your own customized versions with our NS BYPROTUCTS CLUBS
Sand SAE for kst programs. Onginal software also re- e T | —

ORIC SOFTWARE LIBRARY. Two
weaks hire £1. Annual membarship E5
Stamp for fist. Les Wilson (OC), 100
Blanheim Walk, Corby, Northants,

CLASSIFIED
ADVERTISING
RATES:

Line by line: 20p per word,
minimum 20 words.

Seml-display: £5 per single col-
umn cenlemetre, minimum length

s Here’s my classified ad.

(Please write your copy in capital letters on the lines below.)

Please continue on & separale sheel of paper

: 2 cm.&r!”liﬁt;;upnlvhﬂgmss | make this ........ eencencsices WORES, BL ooicinnsinincions PETWORd 80 | OWBYOUE ... iosiianini
' Im‘mﬂmns_l H.mt R R IR LR TR R R R R BT IR AR R R LR L R R LR LR L

Addmav L R E LR L L R

S L T Y

Conditlons: All copy lor Classi-
fied section must be pre-paid.
Cheques and postal orders should
. arrive al least two weaks belore
f the publication date,

I you wish to discuss your ad,

R L L L I T T T E IR E R TR T T P P Ty N e e R T e P R

e LI R e R R e R P R T L R L P R R R e L e S R e L B R R L RS R RIS ]

T.lemt (RL S R L LRl Rl e L L L L e e L R S S R LA st
Please cul oul and send this form 1o: Classified Departiment, Popular Computing Weekly,

Y PLEASE RING Diane Dawvis 01- 12-13 Little Newport Street, London WC2R aLD.
- 437 4343, -----------------._—--------
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COMMODORE 684 software library,
Two weeks hire £1. Annual mem-
barship £5. Stamp for lisl. Les Wilson
(GC), 100 Blenheim Walk, Corby,

Northants.

RELIABLE SOFTWARE eoxchange,
Spectrum, BBC, Commodora special-
ists. Free mambership. Exchanges £1.
SAE for details: Alichange, S.E.C., 35
Foredyke Avenue, Hull HUS 0DS.
SOFTWARE EXCHANGE. Swap your
used software, £1 per exchange, Spec-
trum and Dragon. SAE pleasa, Uksec,
16 Tunwell Greave, Sheffiald S5 9GB.
SOFTOPTION, The Spectrum software
swapshop, swap your cassaties for just
E1, SAE for detalls. Sofioption, B Wyre
Strest, Ashion, Presion, Lancs,
SPECTRUM SOFTWARE Library, two
weaks hire £1, Lile mambership £5.
Stamp for lists. Hire-Soft, 113 Broom-
ﬂﬁ Road, Marsh, Huddersfield HD1
SPECTRUM LIBRARY. First two tapes
frea, Hire two weeks £1, Life Mem-
bership £4. Send SAE Soft By Post, 49
Stratton Streel, Wolverhampton. Post
free.

T5P A SWAP (inc. Postags) al Intor-
change — the software club for Spec-
trum, Commodore, Vic and ZXB1. Free
meambership, Send SAE to Intarchange,
17 Westminster Drive, Grimshy, S,
Humbersida DN3 44TT.

SPECTRUM SOFTWARE LIBRARY.
One week hire TOp plus 25p pap.
Litatima membarship £3.75. Send che-
gues/PO, Fifth Dimension Software, 10
Madealey Close, Marus Bridge, Wigan,
Lancs 3WN BJS.

SPECTRUM OWNERS. Dur software
club has a completo range of casssties
from Imagine, Cuicksitva, ullimale, elc.
Plus hundrads of pounds worth of other
games and business programmeas. No
rantal charges. We also buy onginal
tapes for half normal retall prices. Send
list of tapes for sala or for more
information. Send cheque or PO for 50p
to; Specirumcelte, Windermere, Cher-
rywood Hoad, Loughlnstown, County
Dublin, lreland.

BBC/DRAGON SOFTWARE
LIBRARY
Why buy tapes when you can
hire o 7 for the same price.
MBEBqJ péa: £5. Tapas £1
+ ﬁ&p lalgoue growing
rite; E Tuchr?

8 Estate,
King's Lynn, Norfolk

SOFTWARE

WHY STRUGGLE

WITH BASIC
Try halp

hanels from yods
Al wiotkiel or

contact - Aslert Scholay,

A S S S A A A S 7

-  —————

ARE YOUR Cambrdge ocomputing
joystick instructions too siow loading?
Too much bother loading 2 tapes every
game, siiminate both problems with
‘Cuickstick' programmable software,
Fill instructions, only £4.85p. UK Homa
Computers, 82 Churchwood Ave, Swin-
don, Wils.

sional Cassettn Duplication and Blanka from

BASICODE
DRAGON 32
Oragon owners; receive free
soltware by radio from the BBC's
chip shop, eic. Complete kit and
instructions — £3.85,
Grosvenor Software,

22, Groavenor Road,
Saaford, E. Sussax.

ADDRESS BOOK and malling labels
program for CBM 64/Vic 20. Tapa/disc
storage. Homeloffice use. Only £5,
Phone Wallinglord 39497.

EARN POUNDS!! Let your (48K)
Spactrum show you how with
‘Moneybags' program £2.85 Fancy
Flair, 7 Fenion Close, Armihorpa, Don-
caster, S, Yorks DN3 35F.
SHACK-PACK CASSETTE from
PEIBIF morse and RTTY recaiving
program. Morse B-60 wpm. RTTY 40-
1000 baud. £6 Including postage. Jormry
Holthaus IRISSTR, 73 4542 ED. Hoek,
Netheriands, Phone 01154-1581,
SPECTRUM 16K.The Genarator rede-
signs the character sal. Il uses com-
mands such as rotate, inversae, reflect.
Only £3.50. G. Goody, 15A Wycke
Lane, Tollesbury, Essex.

PRICING
BUILDING WORKS
INPUT — current price labour, plani
and matedals. QUTPUT - net unit
rates, material costs, labour/plant
costs, constanis. 48K Spectrum
only. SAE for detalls, Spectrum
Pricing, 22 Wastwood Drive,
Boume, Lincs, PE10 80H.

FREE SOFTWARE and be paid for
having I. Send £2 for information sheeal
giving details. L. Lambart, 104 Ruck-
lidge Avenue, London NW10 4PR.

WHY PAY SHOP PRICES
FOR SOFTWARE?

Leading titles for eleciron, BBC
CBM &4, VIC 20, ORIC,
DRAGON 3264,
MEMOTECH, ZXB1,
BHEC HLUM,

Send large S.A.E. for
comprahensive list to:
ANNE SINCLAIR LTD,

& MAIN AVENUE,
MOOR PARK, MIDDX

HOME ACCOUNTS. Pul your house in
order! Probably home computings bast
usel Comprahansaive covarage ol bank
accounts, cradit cards, HP, Inbuilt
accuracy check. Records all ransac-
tions. Protects cashflow for any period
ahead, Available for CBMES or Vie 20,
£7.50 or free delails from R. B. Com-
puter Services (Dept CA), 2 Hazel
wood, Windmill Hill, Brixham, Davon.
Tel: 0OBD 45-55532.

T S |
[ _ACCESSORIES |

SPECTRUM OWNERS.Keep dust out.
Protect that circuil board connector.
Clip on the new moulded plastic ZX
Prolector. Covers the circult board
connactor only. Sand £2.95 lo Seward
Supplies, Thurdan Cross, Kilkhampton,
Bude, Comwall or SAE lor lurther

SPECTRUM lower-case keayboard
overlays. 20p each plus 20p postage
per order. Educat Soltwara, B3 Lyn-
wood Avenue, Ciaylon, Accringlon,
BB5 5RS,

SPECTRUMS
SERVICE AND
REPAIRS

MAIL ORDER OR CALL IN
HUGE

aslagtion of soltware and lull
range ol acoegsories. SAE jor hasis
Enfiald

135, High Straet,
Pondara Ena Enac, Wit

QUALITY PROGRAM LISTINGS for
Dragon 32 and Spactrum. First 3 prog-
rams £1 each, sacond 3 50p each, then
25p each. Also graphic dumps and
special stationery. Write for free ast-
mate. M & M Listings, 30 Romford
Avenua, Morlay, Leads

LISTING SERVICE for Specirum, B0

characlers per line. Screan displays
copied. 1-5 listings, 96p each. 5-10

listings 89p each. Cheques PO payable
to P, W. Gregory, Farm House, Wood
Hall Streat, Hull, Humbearside.

ZX81 REPAIRS
GUARANTEED 12 MONTHS

Dispatched by FIRST CLASS
MAIL, Recorded delivery

£14.90 plus £2.50 p&p

DELTAFAX LTD
Tel: (0908) 318799

£11.50; 16K RAM — £0.85; Spectrum
— £18.75. Sand with chaque or P.Q, 1o:
TV sarvice ol Cambridge Lid,, French's
Road, Cambridge CB4 3NP. Tel: (0223)
Ian

COMPUTER PROGRAMS COPIED
1=7 minutes from 33p; 7.1-13
minutes from 41p per cassetts, in-
cluding VAT and library case. Tel
M.G. Copies, Bumiwood 75375

(24 hours).

BOOKS

BODY — Popping break dancing. All
styles of disco. Teach yoursell. SAE for
detalis. Dance Publications, 136 Maonk-
hill Lana, Pontefract WFB 1RT.

BUSINESS SOFTWARE

agency for books and software. Stal-
Ingmotan 14, 1444GW Bermerand,
Holland. Tel: 31-2290 28705 (writé or
lelephone) after 1.30pm.

|COHPUTEFI CABIHETSI

pap.

Brochure SAE Acre Furniture, 'Pop-
lars’, Foundry Comer, Altleborough,
MNorlolk. Aftieborough 454802.

EDUCATIONAL
SOFTWARE

MATHS HELP! O-laval compular les-
sons (CBMB4 or VIC 20). Includes
FAEE cormmespondence course by qual-
ified teacher. First program £7.50, furth-
er lessons E£3.50. A. B. Computar
Sarvices, 2 Hazelwood, Windmill Hill,
Brixham, TQ 9SE. Tel: 08045 55532,

|

BUDGET COPYING BY MAIL

ADDRESS LABELS — typed 10 computer
file and printed tn adhesive labeis, sorted i

m‘l‘lﬂﬂ-—wﬁmﬂm, o mattx

i or Eyp- T et
— [y quantity from 25
up. Sces A3 o AS, enlarged or mduced,
COLOUR” COPYING -
YING — coming So0n;

Endguing for delalls

l:‘fﬂlﬂ-llﬂmidm - Tor sl pul
wmm.g’km . CEM B4, CoN
Datasetie, prifitars, Vic 20 modulators, st
units, plo.
e :.F"rl— ™ =' S
Resd,
Burahasm, Bucks 5L} 780, Tek: e

LEARN WITH TED,
ASE BPECTHLIM
B fun rvathe educational shograms hor you
pErimary school-pge chvildren, includes d
geman. All include el colgut, hi-res graplhics,
BMATing snimation, antiting aound snd mumle,
s many othar PedEtohsd
Comn T et B o
* AT, rlcra it
Don't delwy| Ordas todayl
Friss Tt canssfis with svery ardar.
.I.IH-;:H‘ .-Iu
Rl L] |
Soltwisre, E gt Hﬂﬂ-ﬂm

FManahesier MIT 1YP.

& lovels mdm-:uﬁ Advanced
Aod o ﬁﬁu
SUBTRACT A ERRORS

MULTIPLY YOUR CHANCES
DVIDE YOUE FAMILY
All wilh music aml WV colour prapics,
Alresicly usod &5 2 Kcal duthonty teaching aid
£9.95 Inc [}
TELEVIEION WEST, 178 Somerion Read,
Strect, Somersel BA1E 052
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T"EST' YoiJﬁSELF

MASTER PROGRAM _l-l-rl!' L ey

STHEE SURECT TAM
SUBJECT TAPES j.l-rl‘!-" TR L
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& K SPECTRUM Dilais L&l

UK GEOGRAPHY — 4BK Spactrum.
Educational program containing 150
lowns throughout Brifain. 3 screens.
First 50 orders receive free “Capitals
and Countries™ program, 144 ques-
tions, & difficulty levels, Chequa/PO for
£6.50 to Datalab Software, 14 Wood-
lands, Ponteland, Newcastie-upon-
Tyne NE20 SEU.

# URGENT #
Top specirum software nesded
urgently for UK distribution. Good
royvaltios or cash pald for good quality
pgames, utility and educational
PrOQINms,
Sand tape and large S.AE
To: Gamma Software, 18, Milverton
Ad., London NWE TAS

WANTED QUALITY GAMES
and utility programs far any Micro. All
programs considersd except Zx81
instant cash plus royaities. On all
programs accepted with a view 1o
distribution In UK, USA and Europe
Piease enclose SAE for retum of tapa
Dream Software PO Box B4, Basing-
stoke, Mants RE21 ZLB. Tel: Basing-

sinke (0256) 25107.

TELEVISION WEST are svaluating
onginal games and busingss programs
far Vic 20 and 84, Unbealable royatties.
Send 1ape for immediate decision. 176
Somerton Road, Streel, Somavsal,

mpmmmnmmmmuw

1
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 Gollectar, Blockod), Rocket Run, Minsfield, Ar Deferce  £4.95
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TTE RECORDER LEAD £1.98

WE ALSO SUPPLY ALL AQUARIUS PRODUCTS

T‘F"'H ESSORLTD
A.0.5. House
| Willow Parade
CHRANHAM
Essax RM14 1D2

I MAGAZINES

5,

DRAGON USER

To make o most of your Dragon you
need Drogen lher — ihe ndepondont
magazring for Dragon ownars. To make
gurn that you recelve & copy of Drmpon
User regulary subscribe dired) 1o us. A
year's subscription costs E10 for 12
isuies (overseas rales avadabie on appil-
cation) Send & cheque of postal orter
made payoble lo Dragon user, and

Haywarda Haath, Susseic AH1E SUH

I WANTED

SUHSHIHE
iy sppking Aulhors Ior new (e o 400 o ds
fkghly diginal and swecesaiul book f@rge

Expermnced and %] ime Jukhoes arg myled 1o
shimil maniscepis idesl of Tnlgs of sieldd
Full details of whal we can ofber from David

Lawrence, Baok Ediior, Sunshine, 12-13 Linle
Niwpard Slreel. Losdon WCIA JLO

Sunihing Pobileshers ol Popular Goempuleig and
[reagin Liver

| WILL PAY TOP PRICES for your Atar,
Spedtrum, Commodora 64 software. No
pirates. Write only. L. Sutherfand, 14
Middietield Crescent, Aberdesn.

BOOKS NOW IN STDGI'(
AQUARILIS ANE HOW T0 GET THEMOST .

E4.95
MAIL ORDER ONLY

SAE FOR FURTHER DETAILS

ORIGINAL COMPUTER PROGRAMS
for markating. Hgh royalties. Omange
Softiware, 176 Pagel Housa, Sedgley
Road East, Tipton, Wes! Midlands. Tal;
D21-557 4941 (1pm o 3pm)
SELLING YOUR HOME COMPUTER
or soltwara? Place ad FREE In 'Datal-
low'. No sale, no fee! On successiul sale
send £1. Send ad 10: PH Services, T1
Crawley Road, Horsham, Sussex.

I HARDWARE

COMPUTER SUMMER
SCHPHLS
L}

Belglum or Sweden
for young peopie m-uf 11 yoars
#* Instruction in Eng
* Qualified Engllﬁhf.ﬁ.mﬂn:an
Lecturers
Fully supervised 2-waek
residential courses (Jul/Aug)
Beginners or advanced
students

Education & Recreational
Leamn BASIC, LOGO and

PASCAL

Learn Computer Applications
such as and Fia Handling
ALL N ENGLISH WITH AN
INTERNATIONAL FLAVOURS

Call or write 1o
IDS Ltd, 67 High Street,
Chatham, Kent.

TEL: 0634 400293,

> *% W® *

[ DEALERS |
P S
COMPLUTER

24 1 he Parade
Silverdale, Newcusile
CABNEEE l¢l. D782 636911

Commodore, Sinclair
Officlal dealers for
Acom, BBC service and
Information centre
flige eanee of Thardware aiid
werftwore Dackerd wp
s icael serviee dfepar i
The Hew Momotoch Computers now |o siock

IMSX DRIVE FOR BBC MICRO £95

Limited number of ex-squipment bare drives
with warmnty, fonmatter and two Fujl desks ol
ea-smmmm Cable it £17. Carriape,
insdrancs £8. Brand-new drives complete in
mmm
Phone Lymda, (OS] BI0364,
GI1448, 631424, or wrils to: Hellstar Lbd,
mmﬂuﬂ Aston Clinton, Aylesbury,
Bocks HP2E GEF

SO0

e ey
[ coumses |

EASTER COURSES
FOR CHILDREN
— Now booking!

Adule courses as usual
Ring: COMPUTER WORKSHOP

ON 01-318 5488
4 Lee High Road,
Lewisham
London SEI3 51LQ

PENNINE COMPUTER CENTRE
WE HAVE NOW MOVED TO
30 BURNLEY ROAD,
ACCRINGTON, LANCS.
Tal: (254 IS0
OPEN MON,-SAT: 10.30am-9.00pm,
SUMN: 2 30pm-0.00pm.

EOTRENERIT
[_FOR sALE |

PH Services, 71 Crawley Foad, Hor-
sham, Sussax,

CENTRONICS 150-4 Printer RS232C
interface, Inctiontractor drive, Cosl
£500+ as naw, unused. £200 ono
Inspaction invitad.

SPECTRUM. Hurg, Scrabble, Valhalla,
Hobbit £8. Melbourma Draw MCoder ||
£4. Al original boxad. 21 Newbams
Road, Bamow-in-Fumess, Cumbria.
VIC 20 16K Character Designar, 100%
mic. 256 characters plus 20 usetul aids
only £3. For details. Tel; 01-310 4031
after Gpm.

ATAR! 400 16K, cassetie recorder,
joyslick, programmes, eftc. E100. Also
Atarl B00 48K £145. Tel: Markal Harbor-
ough 64002 after 7pm

Sakosha GP 100 VIC £129,
— axt VAT.
Seikosha GP 100 A lor your ZX
Spectrum with Interface + cable
(no Software needed!) only £167,
— @xc VAT; sdd £5, lor PAP

and send your cheques lo:-
AB&Ehcuunli:

lm
-.-MM‘] nﬂimf

PERCSNTE Y
|___FOR HIRE |

HIRE A COMPUTER from ZX81 up-
wards for a week of a year. Wa also buy
and sell second-hand computers,
magazines and books Business and
Computar Services, 284a Caladonian
Road, London N1 18A. Tel: 01-807
D157

Computer Swap

01-437 4343

Free readers entries to b
or sell a computer,

Ring 01-437 4343 and give
us the detalls.

NEW UNUSED QUICKSHOT Mk 1|
Usual guarantee, £10.95. Phone Bas-
church 260 405.

COMMODORE 64 with disc drive and
Sirmon's Basic and assembler and Cen-
bonics interlaceo, and cassatle recordar,
Softwars, manuals, mags. £450 ono.
Tel: Usbridge 54502

VIC 20 and cassetls, 16k Rampack,
competition joystick, Vic Hevealed,
£200 soltware still boxed, worth over
£400. Sall for £180 ona, Phona Orping-
ton (Kent) 37999.

SPECTRUM BIOLOGY, 48K, 2 tapes,
4 programs, 450 question O/CSE revi-
sion course. TEACH and TEST modes,
12 graphics screens, full instructions
CH, Blakelow Software, 242 Newcastla
Aoad, Nantwich, Cheshira, CW5S TET
SPECTRUM, 48K Fuller Keyboard
interface |l joystick software including
“Quill™, £150 bargain! Tel: 01-223 4219
UNEXPANDED VIC 20 Super gamas
tape 5 games including Froggit and
Cava Flight. £3.99 o D. Hudson, 14
Lyndhurs! Avenue, Bredbury, Stock-
port.

ZX81 WITH DEAN KEYBOARD. 16K
Aam £38.45. 16K Ram £11.20. Printer
£27.30. paper £1.35 each Cassefle
Recorder £156.75. Natlonal Panasonic
Cassetie £11.25. Memolech B4K Ram
£38.50 inc pAp, Phone Bristol 423135,
LOOKING FOR BARGAINS? Send
50p and large SAE lor 'Datafiow’. new
gnd secondhand bargains from Compu-
ters to Casseftes! PH Services, 71
Crawley Road, Horsham, Sussex.
M5 HOME COMPUTER (20K Ram)
Complete staner pack £140!"Add-Ons’,
Software at bargain prices. Large SAE:

Dragons for sale

DRAGON 32. £150 of a'w, light pan,
Quickshot and Dragon Dala joysticks,
selies, cassstie holder. Sell for £180.
Aing Boxwich 403930 (eves),
DRAGON 32 s'w o sell or swap. Many
tiles Inc, Zaxson, The King. Contact
Sikingbourne T0613.

DRAGON 32 and joysticks, book of
games and cassalla £130, Also avail-
able cassete recorder with leads. Tel;
Glossop 62945 aher Bpm,
DRAGON 32 plus £100 worth of axtras
inc. joysticks, games and books. £150
the lol. Tel: Bradiord 675406,
DRAGON 32 and one |oystick and tape
recorder plus tape software including
The King, Frogger, Mined Out, Ugh,
Dragon Treck, atc. All lsads, manual,
transformer, 8 months old. Loads and
loads ol magazines. Easity worth £290,
will aail lor £180 ono, Tel, Slavenage
55256,

DRAGON 32 with £100 worth ol soft-
wara and two joysticks. Boxed with 7
months's guaranies. Mags and book,
worth £280. Sall for €160 ono. Ted: Hull,
D482 634632 during evening.
DRAGON 32 £250 of software including
Rainbow Writer, magazines, books,
loystick, leads and manual. Good cond:-
tion. £180. Tel: Wolverhamplon 342973
after Spm.

DRAGON 32 for a joystick, £80 of s'w,
lots of mags. Tape recorder, manualks
worth £300. Sall for £150, Tel: 01-998
3602,
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DRAGON 32 and s'w, joystick, £100
ona. Tel; 061 740 9861.

DRAGON 32 with joystick and books,
sw. £110, Tel: 01-366 5044,

Ataris for sale

ATARI 400 + 410 recorder + basic
cartidge + manuals + paddies. £80
ah, Buyer must collect £1680. Tel
041-648 0037,

ATARI VCS for sale with 47 games.
£150 or will swap for Spectrum or other
computer, T 474 5645,
ATARI 4BK, keyboard, joystick and
lightpen plus 100 games and utiiities.
Ciw manuals alc. £220 o.n.0. Tel: (01)
363 1578 after-6.30 or waskends
pleass. Also VC3 please enquire.
ATARI 400, 16K as new 1010 programe
recorder, basic cartridge, books,
gamas, Space Invader, Sensilal One,
Cravens of Mars, Croas Fire and others.
The lot for £140. 01-552 1679 eve.
PHOENIX ATARI, VC3 tape, brand
naw, urwaniad birthday presan. Good
cond, boxed, instructions. £15.00. Tel:
DE1-445 5913,

ATARI 'STAR RAIDERS' VCS car-
iridge, good condition, £8 post paid
Doncasler (0302) 61672 after Bpm.
ATARI 800 (48K) tor sale complata with
cassaftle recorder and over E100 ol
software, cartridge and games books,
plus basic carridge, worth over £500.
Sall for £E340 ono. Ted: Bagshat 74424

ATARI 400 + joystick and Rally Spead-
way. 3 weeks old €100 01-888 1181
afler Gom.

ATARI VCS + |oystick + s,
Combat and Space Invaders In
condition — hardly usad , all bowed. Will
sell for onty £40. Contact Max after live
on 0272 2862.

Commodores for sale

VIC 20 for sale, C2ZN, Sargon games,
oné joystick. £130 ono, Tel; Amarsham
22581.

VIC 20 plus C2N and |oystick, 13
assofted games and Intro 1o Basic | and
magazines. £130 ono. Tel: 01-352 3207
evenings. 01-626 2422 daytime. Simon,
VIC 20, C2N, printer, super expander,
Joystick, manual, Intro o Basic 1 & 2.
Soltware. £450 ono. Ted: Slough 79875,
Ask lor Sariviil.

VIC 20, plus C2N and |oystick, Allan
cariridge, Krazy Kong, Skramble and
Astaroids, £85 ono. Tel: Crowe 583 683
ask for Nell.

COMMODORE JOYSTICK sultable for
Com B4 or Vic 20 £5 ono. Phone Lye
3057 alter 8pm.

VIC 20 MOTHERBOARD 4-siot £25
Vic 20 16K Ram cartridge £25, Vie 20
Super Expander carridge £25. Tel:
0734 733033 alter Gpm or weekends.
CBM PET 4016 plus cass unit, plus 2
Mupal multi-user interfaces and all
leads. (Basic 4). E285 or siraight swap
BBC 32K or MZB0 48K. Phone Brighton
725580,

15 SUPER EXPANDED Vi 20 games
includas Adventures HiLow Ponloon,
Skl Run and lots more tantastic arcade
styls games for £3 inclusivae. Phona
Stwourbridge 72121 (after Spm) and ask
for Russaell,

VIC 20 8K plus games cartridge plus

16K VIC 20 with C2N casselte and
loystick. 2 gamas and mags, £100. Tel:
Langley Mill 768 513,

COMMODORE PET 4008, cassstle
unit soft chip, many extras. Sail £290.
(0734) 691668. Grag.

VIC 20 16K MEMORY. E200 of &/'w. Sall
far £150. Tal: 01-455 4B96.

VIC 20 CARTRIDGES for sale. £6 each
mm £3. Bicaster 242408 after

VIC 20 STACK STOREBOARD plus
20K cassatie. Unil joystick, £400. Solt-
ware. All boxed as naw. £175. Tel: 0782
J32848,

COMMODORE B4 C2N cassalte rocor-
der. Two months old plus Motor Mania,
Hunchback, Hovver Bovver, and Good-
ness Gracious, £35 the loL Writa o P
Carnick, Kildare, Morton Road, Brading,
Isle of Wight.

VIC 20 CASSETTE and cartridges and
cassette gamas. Dust cover, mags and
books. Parfact condiion, used only 3
timas. £100. Tel. Romiord 27063.
VIC 20 ROM PACK plus 2 games.
Swap flor any CBM 84 s'w. Ask for
VIC 20 16K RAM cassafte recorder,
joystick and book. £230 s'w, Sall for
£180. Tel: Woking 5198.
COMMODORE 2022 PRINTER. £150
ono. Busicale complete. Offers? Rom-
ford ABG4E.

2001 PET, Computhink, KDL printer
cassatle player and £B0 software £650
ono. Phone 01-444 4754,

VIC 20 C2N TAPE 16/8/3K swilchable
ram adveniure carfridge, joystick and
soltware swap for 48K Spectrum or sall
for £120 ono. Phone Liverpool 051 486
7055 and ask for Mark,

BARGAINS! Adventure cartridges for
Vic 20 for sale. Voodoo Caslla £7. The
Count £6, and swap Adventureland for
Pirate Cove or Mission Impossible. Tel:
0558 B225090 (after 4pm pleasa).
COMMODORE 64 still guaranieed.
Would swap your Alaris BD0XL or
Electron or BBC Model B plus cash or
for sale. Tel: Southampton (703)
437360 avening only,

VIC 20 CASSETTE DECK. Lots mags,
games; Arcadia, Cosmiads, Quickshot
Joystick, £120 ono. Or swap lor issue 3
Spectrum (must be issus thyea). Phone
Shaffield (0742) BE1696.

VIC 20 AND CASSETTE Recorder as
good as new with four siol switchable
maotherboard. 21K extra memary (us-
abla for all Vic 20 games) and disc
covers. Worth over £200. Sell for £175.
Swanley 62996,

Acorns for sale

BBC B 1.2 O/S plus disc interlace,
recorder, leads, manuals, soltwane. All
boxed, 3 months ald. Simply nol enough
time lo enjoy it. All for £200 balow lotal
cosl. Tel: 01-685 6901,
APPLE NI EUROPLUS, Dvdrive with
controdler, manuals, books, extras in-
clude spacial colour card, Eprom Bur-
ner card. Genuine reason for sale.
€650. Tel: Leeds (D532) S570074.
BBC SOFTWARE. Original unopenad
Salamander. Frankin's Tomb. Lost in
Space. 737 Flight Simulator. Graphs.
All £8.50 sach. Games compendium
£3.95. Vaectors €17, Ring Terry 01633
5678 (day) 01-223 0937 (evening).
BBC CLARES JOYSTICK (pair) £10.
View Printar Drivir (tapa) £5. S/w Road
Runnar, Frull machine, The Frog by
Superior Software at £3. Arcadians
Metsors (Acomsoft) €5, Tel: 01-452
0343 after 6.30pm.
BBC TEAC 100K Disc Drive, Disc
Dector Rom and £500 of s'w Inc, marny
latest titles. Worth £700 Q sell for £225,
No offers. (05827) 69162
BBC 5'W HALF PRICE. Killer Gorilla,
Zany, Kong, Hunchback, 2002, ATC,
747 and 737 Flight Simulator, F for
Freddy and many others. High
A4482T.
BBC MICRO 32K 1.2 O/S racanlly
sorviced and tested by Acom agent.
E250 on 01-77B 9835.
BAC B VOX-BOX for sala. Set includes
40/80 track disc program. Microphona
spaaker and vox-box, can speak any
languags into . Pre-programmed with

four. complede sat costs £80. Phone
Tes on Bolney 736 alter Tpm.

BBC MODEL 'B', ow 0.5, 1.2, Disk
interface and Econel. As new, E450
o.n.0. Phone Paul Scotton 080-622 225
(aftar Spm).

BBC SOFTWARE for sale. Hall onginal
price aach or all 24 for £70. All originals,
micro powef, BBC-soft, Quick-Siva,
Bug Byte, Acomsoft. Ring 01-836 2351
after Bpm.

spectrums for sale

SPECTRUM 16K Machina Code moni-
tor, assembler, £40 ol s'w. Cassatie
recorder still under guarantea E£140,
Tel: 01-885 0304 (evaes).
SPECTRUM SW F/S. Zoom, M. Min-
ar, Atic Atac, Pentrendon, Arcadia,
Mined Out, Time gate, Castle, M.Codar,
Ultra Violet. All £3. Snowball £6.85. Tel:
D1-580 7262 (eves). Room 422
(Andrew).

ZX SPECTRUM 48. Kempston inler-
face, Quickshot joystick, £100 of s'w
and cassette deck. Waorth £300, Sell for
£250. Tel: Polters Bar 55772 (eves),
16K SPECTRUM. Brand new, box,
manuals, demo lapa, etc. £60. Tal:
01-735 9131 axi 188.

SPECTRUM S/W. | am sslling a brand
new copy of Androids for £3. Send o
James Giller, Church Farm House,
Bredlield, Woodridge, Suffolk, IP13
GAX.

SPECTRUM SOFTWARE lor sale:
Guipman, Cruising (on Broadway), Schi
zoids, Orbiter, Nighillite, SoundFx,
£3.50 sach. All lot Jor £15. (all originals)
Tel: Blackpool 592519,

SPECTRUM BUSINESS SOFTWARE.
Tasword Iwo and latest Masterfile from
Campbell. Microdrive compatible plus
power graphics free £28 including past-
age. Doman, St Pater's Presbytery, 5t
Paler Street, Cardiff.

SPECTAUM SOFTWARE: Chess, In-
truders, Planaiolds, H Horacs,
Androids, Cruising, Jackpot, Somarers
Castle, Derby Day, T.Tower, Meleor
Storm. 3D Tanx, Softalk 2, Missile,
swap for ZX Printer. Ring Rochdale
50246 after Gpm.

SPECTRUM 48K for sale plus over
£150 ol software including Jelpac,
Alchamist, Stonkers, Ah Diddums,
Franay, Hunchback, elc. £150. Tel:
Rochdale 55860 after Spm. Ask for
Akram.

48 SPECTRUM and W. H. Smith tape
recorder, both boxed and under guaran-
tea. £50 of a'w and books and mags.
£150, Tel: Erith 34172 any tima.

Tandys for sale

TANDY 39P 115 Printer Plotier, £80.
Tel: 01-B51 0268 (eves).
AQUARIUS COMP SYSTEM inc.
Kayboard, data recorder, mini expan-
der, 16K cartridge and s/w. Brand new.
Still in boxes. £135. Tel: Famingham
2456,

VIDEQ GENIE 16K complete with cas-
satte and sound and s'w, £95. Tel:
Waisall 25068 (any time).
TANDY TRS 80 MODEL | iaval Il 16K,
Grean maonitor, cassetle recorder,
manuals, s'w Incl. Scripts, Data Base,
Jumbo Simulator. £230. Tel: Welwyn
Gardan 24591 after Gpm.

COLOUR GENIE (16K) and software,
dust covar, usar magazines. All lsads
and manuais. Excallan] condition. £75
o swap for othar homa computer. Tal:
051 430 6504,

LX81s for sale

16K ZX81 Asirology Programs. For
calculating horoscope details from date
and time of birth. Hardly used. Two
tapes. £15inc. p&p. Tol: 0865 727351,
ZX81 16K RAM PACK. 15 very good

games, £65. Tel: 01-567 1370,

16K ZX81. As new with 5 tapas. £35.
01-248 3517,

ZXB1 16K s'w inc. Mazooks, 30 Delen-
dar, and all Arcade games. All & price
or Bl £30. Also 16K Ram £10. Tel:
01-337 9194,

IX81 16K s/w and books, £40. ZX
Spectrum wanted. Tel: Leicesior

B06265.

ZXB1 WITH SINCLAIR 16K ram and
Ferguson cassetle recorder, also in-
cludes books, magazines and ioads of
soltware including Black Crysial, Pac-
man, Frogger, Kong. £60 ono. Tel
Wheaton Aston (0785) 841007
£X81 16K lor sale. £50. ZX Printer and
4 rolls paper £30 or will swap all
mcluding software lor Vie 20, (plus tapea
deck), Acomn Alom, Dragon 32, Orig,
BBC A, of other write 260 Horden
Place, Hawick, Scolland TD9 TBY.
ZX81 WITH 18K axpansion unil. Com-
as completa with leads and 15 soltware
tiles which Include Pacman, Space
Raidars and Simulation. Tel;
0243 (Chichester) 780414,

ZX81 1K OWNERSE Bored with your
littke micro? Send SAE and £1.85 for my
1K Football Manager and Waord-
procassor pack (both 100% mic. S.
Weir, 42 Elle Avenue, Deans, Living-
ston, W. Lothian EH54 BET.

18K ZXNB1 plus magazines plus soft-
wara. £26 for quick sale, Tel Amer
sham 7882 after Spm Tuesday, Thurs-
day or weskend.

For sale

48K SPECTRUM joystick and inlerface.
Computer Casseile recorder. £100 of
&'w and 50 games, mags and books.
Swaps lor CMB 64 and Cassefle unit,
Tel: Heckmondurke 407525,

A SPARE SPECTRUM manual for sale.
Includes intro. bookiat, as new, £4. Or
swap for Hunchy. Write 1o R A, Kidd, 20
Buckfast Close, Sloke Park, Ipswich,
Sufiolk IP2 880G,

SPECTRUM SOFTWARE 1o swap or
gsell: Anl Alack, Alchemisl, Ground
Attack, M Coder (compiler), Mined Out,
Frenzy, Gobbla a Ghost, Revarsl, Carri-
dors of Genon, Pyramid and Splat! Tel:
Bristol (0272) 568599,

OVER 100 Spectrum Utles for sale: all
ariginals al low prices: most latest
software up 10 50% ott: Send large SAE
for ca i0;: B. Cronford, Ford
Farmhouse, Litton, Nr Bath, Somersal.
SPECTRUM SOFTWARE. Originals.
Many includa Pool, Manic Minor, Kong,
sall E2.50 aach or swap. Please write
whal have you or your address for my
list. 16 Bentinck Streel, Goosegreen,
Wigan, Lancs.

SINCLAIR SPECTRUM 48K, about
€70 ol s'w inc. Assembiler, several
books, £120. Tel: 0932 220733
NATIONAL ZX SPECTRUM user club.

manths. Members ol all ages required.
Write or phone (ask for Guy) Meopham
B12714.

SPECTRUM “SCRABBLE"™ and
“Games Designe«” for sale, £8 each,
Both are originals in superb condition,
with instruction booklats. Phone Ray on
(0268) 779645,

ORIGINAL SPECTRUM Softwara for
sale, Games Designer and Forth, £9.
Lunar jet Man, £3.50. Tel; 0702 41540,
SPECTRUM 48K games ulilities and
books, all ona third o RAP incl compilar
Alic Alac, Vathalla, Hobbit, Assambler,
otc, Ted: [evenings) Bourna End 23734,
ORIGINAL SPECTRUM games lor
sale. Zzxoom, Timagate, Tranzam,
Horaca (Spi), Scramble, Escape, 3D
Tunnel, Orbiter, Xadom, Arkadia, £2 50
each, or the lol Salling due 1o
upgrade. Please phone (0272) 512520,
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SPECTRUM PLUS extras. Exchange
FPraktica MTL 3 35mm camera wide
angle, talephoto lenses, gadget case,
etc. Tal; 0482 B265730.

WANTED S/W for Spectrum, Herg,
Stonkers, Pie Balled. Tel: [0734)
861401 after 4pm.

WANTED: Original copy of Valhalla or
The Quill for 48K Spectrum. WIll swap
for Gulpman, Ship of Doom, and Space
Raiders. Ring Peter 01-422 7683 aven-
i

mTEﬂ 16K SWITCHABLE Ram
Pack ftor VIC 20 at reasonable price.
Tal: 051-355 1091.

SWAP MY COSMIC INVADERS HI
Ras cartridge for Danger Ranger and
Skramble. Telephona Hamillon 422987
ask for Paul

SPECTRUM SOFTWARE to swap all
ofiginals. Send list in exchange for
mine, {Ray), 75 Bristol Drive, Battle Hill,
Wallsend, Tyne and Wear, NE28 BRG.
WANTED 48K Spectrum with ieads &nd
manuals good condition. Phone 01-348
3308.

SWAP OR SELLING for V& price. Flight
sim., Easy Speak, Kong, Word Pro.,
Scuba Dive, Atic-Atac, Jet-Pac, Curs-
ing, Heathrow, Alr-Brush, Microdrive
order forms. Contact with details of what
you offer in exchange. Tel:01-727 1631
or write o Master M.P,, 4 Invemess
Terace, London W2 3HY.
WANTED: ZX PRINTER in good condi-
tion for Astro Blaster, Centipede, Ah
Diddums, Avengers, Time-Gaie. Phone
Mottram 64734 for detalls ask for lan
aftor dpm.,

SWAP VIC20 Adveniure Land +
Voodoo Castle for any othar Scot
Adams adventures — Reading (0734)
23653

CM3 64 GAMES + utilities to swap,
also have program run up 1o 40x faster
+ load at the speed of adisc drive. Ring
01-748 8178. On Mon-Wed belore 7pm.
WANTED ZX Sinclair Printer lor £15.
Catabasa also for sale at €7 in which
you can anter your own things you want
it do. Phone Robert on Northampton
402750,

SUBSPACE STRIKER and Football
Manager for the 16K ZXB1 will swap for
Pimania or Flight Simulation and 48er or
will sell also Roman Empire and Samiur-
al Warrfor. Please ring Southport
213404,

SPECTRUM SOFTWARE swap
Swordllight, Go To Jall, Pimania, for any
Adveniure Boy, CRL, Level 8, and ESP,
Lothloran or The Cuill. Phona Jell (021)
779 3026, Originals only.

SWAP VIC20 games for Super Expan-
der or Machine Code Monitor. Select
any 7 lrom Skyhawk, Arcadia, Gorl,
Jotpac, Myrad, Krazy Kong, Matnx,
Xeno I, Skramble, Malagalactic Lla-
mas, Galaclic Abductors. Ring 0255
B13161.

WANTED COMMODORE 64 willing to
pay up to €100, Nick 01-577 3083,
SWAP VALHALLA by logend in ax-
change for 3 other Spectrum gamas of
sall for £10. Send me your gamas/PO
for immediate raply, Firsl coma first
served. 14 Langdown, Hythe, South-
amplon S04 G6EH.

SWAP CBM 84, C2n unit, joystick and
intreduction basic one and gamas in-
cluding Hobbit and Sprite than for BBC
model B and books. Please ask for
Anthony tal: 1.O.W. 85802
WANTED 3K + B + 16K axpander lof
Vic20. Pay up lo E14. Musl be in good
condition. Tel: Runcom 701 758.
SWAP OR SELL Spectrum S/W {origin-
al only). Tel: Wayne afler 4.30pm on
(0724) B4O122.

SWAP TIA94A Home Computer for
48K Spactrum, £80 of 8W, Joysticks,
beginnars, basic and all leads. Phone:
lan Barber 01-804 3534,

ACE SOFTWARE CLUB. Swap your
Spectrum software lor £1 a swap. Free
membership. SAE lor detalls to: 'Pop-
lars’, Foundry Corner, Allieborough,
Noriolk,
JOIN THE “Slough Dragon postall
usars group” free to joinl Exchange
software, writa to J. A Griftin, 1 Garrard
Rd, Britwell Est, Slough, Bucks, Or
phone Tom on Slough 24924,
WANTED, 48K Spectrum, up to £100
paid, with or without soltware, Please
write Mr D. Price, 5 New Road, Lake
Sandown, 1.O.W.

SWAP SOFTEK ‘IS’ compilar for ‘PSS’
Mcoder [l Tel: 021 384 1143
SWAP INCA Cursa, Isiand,
for any other tapas for the ZXB1. Phone
Livingsion 413590 and ask for Andrew,
{aftar 4pm).

WILL SWAP, Foolball Manager, Night-
lita, Frogger, Winged Avenger, Gulp-
man, Jackpol, Centipede, Orbiler,
(worth £48), for ZX printar or Fuller Fds
Spectrum keyboard, Tel: Dave, Hom-
ford 25387, after Gpm,

| HAVE every issue of PCW, anybody
wanl any issus, or all of them,
balore | throw them oul? I'm moving.
Ring 0253 48388, or 0253 36646
(weakands),

SWAP ELECTRON Sofiware, Phone
Hampenden (05827) 5232 after Spm.
Ask for lan.

SPECTRUM MICRODRIVE Ordar
Form available \o swap for Spectrum
software, or other Interasting oHers.
Phona Nick, High Wycombe (0494)
35484,

SHARP MZBOK 48K + hires. Xtal
Basic. Basic extensions. Integer Basic
Compiler. Structured 24K Basic. Sharp
and Hisolt Pascal Knight's Fortran.
£250 ono, Selkosha GPBOD Printer
E100 ono. Tel: Medway 377755
SWAP ZX MICRODRIVE Order Form
i'wt:lwquured Flag. Tei: Maidstone 851

E’HAF ADVENTURE HERD for Vic 20
for any other cariridge game axcepl for
Road Race, Alien, Jelly Monsters, Jups-
ter Larder. Tel: 503180 (Rawdon),
SWAP ZXB1 + 16K. All leads and
manual + lext book, small armount of
s/w for Alom 12K or anything with
business s/w, Tel 0203 6B5623.
SWAP CBMG64, C20 unil, joyslick
games and basic one. Inc. Hobbil,
warrior and spriteman for BBC modle B
Cassette games and books. Tel: Isle of
Wight 656802, (Anthony Hopel.
WANTED RAINBOW writer screen En-
chancer and Sprint Basic Compuler,
Swap for games or aclivities, of wollld
consider buying. Contact Douglas
(0333) 320435

TO LOAN Dragon Maching Lode Car-
tridge at De-Bug. You may loan my
Edit-plus Dasm, Hi-Res, or De-Loader
or maybe have something else. Tel:
Staines 58707,

WANTED A T Perpheral Expansion
system with Mamory Expansion. Tal
0440 702863.

WANTED BBC B disk drive & Inlerface
& quality printer. Tal: Chipping MNorton
2373,

SWAP ATIC-ATAK, Jsi-Man, Healh-
row Alr-traffic, cursing, Quicksilva
Word-Pro with (1K) 2«81 or 2xB0 else
will buy for £10 to £7. Contact Mastar
{Room 20), 50 Invernass Tomraca, Lon-
don W2 3HY. (Sawrday & Sunday's
only). Living near Queensway &

SWAP MOLE attack and road race
carridges for VIC20 for any of the
lollowing mission impossible. The
Count, Pirate Cove, Voodoo Caste. Tel:
Cambridge B71578

WANTED C2N VIC 20 casselle unil,
must be in fairy good condition, will give

£20. Tel B H. 61301,

SWAP ATARI VCS plus four leading
gamaes lor 48K Spectrum. Phone Stave
on Durham B56461,

1K ZXBi. Working condition, Otfar
maximum. £10. Tel ((264) 4628 after

Spm.

SWAP TEN TOP GAMES, Scrabble,
Valhalla, Hunter Killer Sub, Alic Atac,
Manic Miner, Ant Attack, etc. For ZX81
or ZX Printer. Tel: 081 824 0563
Qidham,

PRINTER. Undar E180. Mus!t be in good
conditioln. Send print oul sample and
datpils to: Jamas Main (PR2), Chenies
House, Top Streel, North Whealley,
Retiord, Notis DN22 808,

WANTED VIC20 starier pack or VIC20
& cassette recorder. Tel: Southampton
(0703) 654780,

SWAP 48K ORIC | £90. S/'w, book and
mags for CM 64 plus cassette recorder
and a few s'w. Tel: (Harnvay) 01-675
0856,

£360 OF SPECTRUM S/W. All leading
ites, sall for £260 or swap for Commod-
ore 64. Tal: Brian 890 235 (Fife, Scol-
land).

DRAGON DISK DRIVE, interface, Tel:
Peta, Lelcestar BGE0EI.

48K SPECTRUM wanted Swindon
Ave. Tal: 0793 763247,

18th NOVEMBER 1982 lasue of Popu-
lar Computing Waakly 1o buy or borrow,
Tel: Leyiand (07744) 35648.

HELP. NEC BODO owners are there any
out them? NEC user group? NEC
software wanled. Data transier via
radio. Contac! GEPOO, contact Diave,
19 Ethelbert Sq. Wesigale on Sea,
Kent.

SWAP PREMIER B-PIECE Drum kit,
o/'w h/iduty stands and exceliant h'hats
for CBM B4 plus C2N and some sofi-
ware. Tel: Wakefield 821487,

SWAP VIC ADVENTURELAND for
Chopufter, River-Rescue, Submarine
Commander, |elly Monsters or othet
Rom, Phone Jonathan, Tadley 2666.
SOFTWARE TO SWOP. Xadom, Fren-
zy £5 for both or swap for one othar
game. Phone Bolley 4331 after S5pm
and ask for Dave.

WANTED MEMOTECH RS232 inler-
tace for ZXB1, Must have operaling
Instructions £15. Telephone David,
Hartiepool 68943, after Bpm.
MICRODRIVE AND interface |. Pay-
menl with Postal Order Inlemational.
Tuscane Francesco, via Del Saliel 17,
Lagnano 20025 (M) Italy, Tel; 0331 59

7055,

SWAP DRAGON 32 plus books, light
pen, cariridge, joystick £175, Software
including The King. The Ring of Dark-
ness and many others and £20 of
rmagazines for CBM B4 wilh scltware
and recorder. Tael: Leads BB5191
SPECTRUM 16K or 4BK. issue 2
Software nol neaded. John Alichison,
11 Farrow Drive, Corpach, Fort William,
Invaemess-shira. Tel: 03877437,
HIGH RESOLUTION TAPE or add-on
lor ZX81, Tel. 07605 402 (Norolk),
DISK DRIVES sultable Mascom also
bare drives considerad. Must be
reasonable COVM also required lor
Mascom. 01-735 1862

SWAP AKAI resl to ree! lape dack for
X printer and cash. Michaal Tyler, 11
Escombe Road, Bishopsioke, Easl-
beigh, Hants.

BBC MICRO games lo exchange. Send
a list of what you have and what you
want and Il makae an offer. All latters
answered. 5. Menges, 2 Rosthermmare
Road, Cheadls, Cheshire Sk8 SLE.
ANY MYSTERIOUS ADVENTURE or
Colossal adventure for Spectrum, will
swap tor Biack Crystal and Zroom, or
elther ang for any Artic Adventure. Tel!
D574 2274 and ask for Paul

BBC MODEL B. Willpay up 1o £300.
Tel. 01-501 2925,

SPECTRUM SOFTWARE for sale or
swap, Super Spy, Jackpol and French
Tester. Tal: 021 773 9621, Philip Kir-
non, 59 Bankes Road, Small Heath,
Birmingham B10 SPP.

SWAP TI-994A with a lot of accassores
(valua over £400) lor CBM &4 with dala
recorder and joysticks. Writa to: Mr L
Hill, 21 Shelley Avenuse, Chellenham,
Glos GL51 7DW.

SWAP SPECTRUM Software. Baltle of
Britain, Flight Simulation, 30 Tunnal,
Gulpman or sell £3 each. Telephone
Damen 061 442 O780.

SWAP ORIC 1 48K, Casselle recordes,
£50 soltware. All new, worth £220, plus
cagh lor Commaodora 64 or Atard BOO or
offers around £180. Tel; Andraw, Mel-
ton Mowbray 80281 after Spm.
SWAP SPECTRUM 48K and soltware
for Vic 20 plus casselle recorder plus
extras or Dragon 32K. Wrie giving
detalls 1o 34 Cavern Foad, Torquay.
Davon TO!1 1MS.

WILL SWAP my MZ microdrive order
form for best oter of Aquarius soft or
hardware, L. Edwards, 35 Priors Croft,
Walthamstow, London, E17 SNJ.

ADVENTURE

Micro: BRBC Model B
Adventure: Snowbhall

Problem: Of what use is the Hospir-
al Gown. Whar do | do with the
Linedrives and the Screwdriver.
How do | get the woman out of the
Coffin?

Name: Bob Aitken

Address: 42 Lochbrae Couri,
Lochbrae Drive, Rutherglen, Cilay-
gow, Scotland.

Micro: Commodore 64
Adventure: The Hobbit
Problem: [ have numerows keys,
magic ving but cannot ger past either
the Bog (ISINK) or the ¢lf clearing.
[ have Thorin with me. P5. [ am
playing from a “saved” game in
which [ have got ta Spiders Web, v
it possible that bugs could creep in
and these have been “saved"?
Name: Dr Carl N. Martin
Address: 34 The Gallops, York
Y02 3INF.

Micro: BEC Model B
Adventure: Sphinx Adventure
(Acornsaft)

Problem: Having collected varions
objects, (wand, carroi, ete, eic,) in
siock. When [ say "' Wave wand™ the
reply i “nothing obviows happens!
Name: Neill Barney

Address: |84 South Road, Brether-
ion, Preston, Lancs PRS TAH.

Micro: Vic 20

Adventure: Voodoo Castle [(Scon
Adams )

Problem: Can nor find stand or
camypr. As in with knife in hand you
take a "STAND" circle the coffin
aned wave the stick and hold the
"CAMP" etc, eric.

Name: Mr ;. Rees

Address: [17 Regents Park Road,
Shirley, Southampton, Hanty S¢))
INZ,
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IXB1 WITH DEAN KEYBOARD 16K
ram £38.45 16K ram £11.20. Prinler
£27.30. Papar £1.35 sach. Fergusson
casselte £1535. National Panasonic
cassatte £11.25. Mamotal 64K ram
£38.50 incl PAP. Phona Bristol 423105,
light pan, books and lapes. Well looked
alter. £190 ono. Phone 01-883 3396

integar basic card. Video/UHF output.
Apple Disc drive. 3.2 and 3.3 DOS
cands. Plus 16in video monitor/colour

ngsE.
BBC B 32K. 2 months atil boxed,
Books, games, elc, E350 ono, Tal:
01-373 56886
48K SPECTRUM. Full m/c adventures,
Cuestion your sanity within the Craze,
exploma jungles in Safar, lind mystery
and treasura in 'Loric’. Many localions,
large vocabularies, guaranteed "Mind-
boggling', €5 (3); £2.45 each. A
STorey, 162 Orlon Road, Caristie,
Cumibria.
48K SPECTRUM with cassette player,
books, manual and software including
The Hobbit, £140. Richard Holloway, 5
Denbigh Gardens, Richmond, Surray,
SPECTRUM SOFTWARE to swap
gamas Including M. Minar, Jet Sat, W
the Ultimales and mare. Tel:
202283 or send lists with SAE o 22
Tambling Close, Amold. MNoltingham
NGS5 BRB,
SPECTRUM S/W 1o swap, Hobbit,
Coliosal E Island, etc. Wanl
Oracles Cursa. Tel: 0681 736 1487,
48K SPECTRUM. 8 months old. X
Printar. £100 worth s'w (games and
fling). 3 books £200. (042 54) 79289,
SPECTRUM SOFTWARE, Froggy.
Pac Man, Snake Byle, Specvaders,
Slow Loader, Connect Four, Brands
Halch, £2.50 each. Also Currah
Uspesch, naw, only £20. Tel: Corby
67442 batween Tpm-Bpm.
CASIO FX T02P plus printer and cas-
setle interface. 1.5K memory. Bought
for £150. Will sell for £50 ono. 0283
66333, ask for Ox Cox.
ORIC 1, 48K £30 worth ol software,
Sanyo DA-101 cassele recorder, no
lading problems, all manuals, leads,
gic. £118 the lot. All in good condifion,
01-228 0658 evenings. Ask lor Henry.
FULLER MASTER Unit for Spectrum
with Sounds and speech synthesiser
and joystick, one month old. Parfect.
£40 ono. Tel: 01-520 3118,
LYNX 48K as new (box, efc.). 6 month
guaraniee, hardly ever used, will swap
for similar, Tei: 01-805 BG5S after 7pm,
MICRODRIVE INTERFACE |, 1 Damo,
1 spara cartridge. Boxad new. Bestolfer
secures, 0228 BOTAT evenings

NEWBRAIN AD. Unused plus Chess
and olhar tape softwars. Nol even
openad! £200 the lol. Phone DB45
597330.

PASCAL 4T with Turtle graphics for
Spactrum complate. As new, unwanted
gift. £20. Custom case, £20 ono. Ted:
(0483) 720774,

VIC 20 + C2N cassafle, 16K Ram pack
(worth £70), box, mags and instruc-
tions. 2 months old. Boxad worth £250.
Accept E150 ono. Tel: (Erth 03224)

33433,
DRAGON 32. Excallent condition and

£100 of s/w, 3 books, Dragon user
2 |oyslicks and dust cover worth
€300, will ssll for £180. Wrile to P.
Simpson, 52 Wordworth Streel, Pansith,
Cumbria,
DRAGON 32. Over 40 of the bast s'w
itles, and all accessories and 2 montha
. New cost Is over E500.
at £250. Tel: 01-807 8330
DRAGON 32 boxed with 12 games. Inc.
King, Pub Crawl, Plant Invasions, Uigh,
2 Dragon joysticks and T/A. Otfers. Tel:
(0839) B30 387,
LIFE EXPECTANCY program for Dra-
gon 32 gives accurata prediction of how
long you have got. On cassstte for
£250. ChequesPOs 10 J, Man, 6
huntersfield Close. Raglan Hoad,
ate, Surmay AH2 ODX,

GON 32 lor zala. Two joysticks,
cassette recorder, £150 software (Mic-
rodeal, Dragon Data, elc), magazines,
all isads. worth £340. Sell for £190. Tal:
(D444) 452451,
48K ISSUE 2 Spectrum with printer,
tapes and £30's worth paper for sale,
having ordered GL. Would consider
16K {2) in parn setilament. Phona (06289)
56771,
48K SPECTRUM plus £140, Software
inc Quill Vaihalla, Scrabble, and Level
g3 adventures. Books hundrads of
mags, joyslick interface cassalte recor-
der, worth £E340. Sell for £240 under
guarantes. Ashford 35285.
SPECTAUM COMPUTING, a maga-
zine on & tape. |ssues 2 and 3 £1.50

aach or 2 for £2.60, Also Jatpack, Ah
Diddums and the Train Game, £3 sach,
Sand to 2 Lowson Avanue, Carmoustia,
Tayaide, Scotland.

SPECTRUM 48K plus ZX printar £100
(issum two). Buyer will also get (lres)
Microdrive order form. Books and soft-
ware avallable. Third of RRP. Tel:
{evenings) Bouma End 23734.
TANDY CPG 115 printeriplolier with
Dragon cable, £120 also 2 Quickshot
joysticks for Dragon, £7 each. All as
new. Tel: 01-650 1365 after Gpm. Ask
for Robin Glew.

OVER 100 SPECTRUM programs 1O
swap. Sand SAE with your list or phone
02555 54262 and ask for Rickl, 176

High Street, Harwich, Essex CO12 3AT.
SHARP MZBOK 48K. Bullt-in monilor
and tape recorder, with Basic, Pascal,
games, manuals. Very good condition.
hardly used. £230 ono. Tel: Brentwood

ORIC | and E74 of s/w. £130. Tal:
605 TT.

48. Nins months old, still boxed
with manuals, three level 8 advaniure
tapes, seven other games, Newsiatter,
magazines. Golng abroad must sall for
£200. Tel: D1-445 6652

48K LYNX with Numerons and Space
invaders. Hardly used. Still under
guarantee. £150 ono, Tal: (0256) 61451
(evens).

EPSOM HX20 Portable computer, 16K
micro cassatte printer. Excellent cond)-
tion. £375 ono. Tel: (0670 3658062

14

(evens).

48K ORIC-l Including all leads and
manuals and lots of software and books
including Zorgons Revenge, ultra,
Zodiac, Oric Forth, etc. Worth £270.
‘Want £160, Tel: Oxford 53548.
ORIC 48K and casselte recorder, 3
montha old. Including latast softwane
manual, B0 program book worth £225.
Sell £165 or part exchange CBM 84 and
C2N. Tel: 058 D89 47582,

ORIC-l SOFTWARE.Xanon-1, Painter,
Zodiac, Invaders, Hunchback, Aster-
oids, Dracula'a , E4 each, £26
the lol. Tel: Heywood (0706) 623154
after six o'clock.

TEXAS TMO90/189 Univarsity 18 bit
fully expandable micro computer, 4K
Aom, 1K Ram supplied. C.W. three
manuals, PSU and leads. Cost £238,
will accepl £80 ono. Phons Bath
314785,

ATARI 400, plus Basic, lour cartridges,
four casselle gameas, program recorder,
two joysticks. Will swap for 48K Spec-
trum plus joysticks or £150 ono or CBM
B4. Tel: 0244 547167 afler Bpm.
ATARI VCS. Both controllars, B games.
£50, Tel. B57 5791.

ATARI VCS. Pac-Man, Combal joys-
licks paddies. Excellent condition. £50
or swap for Com B4 softwara, joysticks,
books, etc. Phone Havant (0705)
476357 ask for Tony.
GAMES FOR SALE or swap, Pilman 7,
Time Gate, Horace Sting, Esplonage
Istand, Flight Simulation, Hunchback,
Atic Atac £3 sach. Hobbit £7. Collosal
Adventura £6. Tel:Colin, 515 4696,
48K SPECTRUM printar, h'rlwl;nl:;.
two joysticks, tape recorder, '
paper, software worth £500. Sell for
£350, Tel: 01-853 3247, Spm-Spm.
48K UPGRADE KIT for sale, Brand
new issue, Issue 2 only, Tel: (041) 772
3157, Glasgow, evenings only. Ask for
Pater,

SHARP MZ-BOK, 48K RAm, ideal for
business and home use and software.

Swap for colour photographic anlargar,
of WHY., of seil. Write 1o: 60 Vala
Road, Ramsgate, Kent CT11 8LS. Tal:
0843 5419,

ORIC |, 48K with guarantea, 12 monihs
old. £40 of s/w, books and games and
basic. £120 ono, 0262 75107.
AQUARIUS DATA Recorder £25. Mini
Expander £25 or £40 bolh, Buyer to
collect or pay postage, West Bromwich
arpa. 021 556 5640 any time.
PRINTERPLOTTER. 4 \4in wide paper
suitable for Commodore 1520, efc.,
£7.99 for three rolis. L A. Crowe, 62
Orchard St, Newporl, Gwanl, NPT 7OL.
PET COMMODORE 3022 and dual
5Y%in disc drive in good working order,
£200 ono. Tel: 01-870 0044 aher
6.30pm.
ATARI 600XL. Bought December
1983, Hardly used and in iImmaculate
condition also two books, £135cno. Tel:
0786 64379 Stirding.

MEMOTECH 5000 Unwanted present
with “draughts” and “toado” Neogitate
price. Tel: {01) 6606230, Anthony after

Epm.

16K BOXED VIC20 + tapa-dack, [oys-
tick, 3 manuals, 2 carridges + super
expander, machine-code, + 136
Games worth: E282 (total) asking: only
£150! Tel: (0703) 472070,

48K SPECTRUM fjor £180 or less.
Camberley 33820 after 4pm.

MONICA + 32 interfacs
modal THS 80, Tel: Bediord 740573.
SPECTARUM AND PRINTER wanlad

Radio Control car model for any hard-
wara for Spectrum. Prelarably
keyboards. Tel: Stevenage 61765,
BBC DISC OWNER (o exchanga &'w,
Send a list of what you have to Ranjam,
3 Wersley Close, Harpenden, Herts,
ALS 1RAZ (all leters answerad),
CBM DISC DRIVE (1540 or 1541
model) Cash offered. Tel: Stevenage
(04381 811634 (evens).
COMMODORE 64 software 1o swap.
Tel: 031 661 7477,

CBM 64 SOFTWARE. Games and
aducation. Ring 01-574 4112 wiends,

disc drive, 3.2 and 3.3 005 cards, plus
16" video monitor‘colour TV, plus pad-
dies, manuals, software, elc
Southend (0702) 525214, aves

COMPUTERSWAP

COMPUTERSWAP

Please write your copy in capital letters on the lines below.

Computer SwaP entries are li-
mited to 30 words. Either fill in
the accompanying form and send
to Computer Swap. Popular
Computing Weekly, 12-13 Litle
Newport Street, London WCZIR
LD or telephone 01-437 4343,

All software offered through com-
puter swap must be in original

-
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DON'T LAUGH,
FIVE MINUTES OF ALLEY-00PS
mmmﬁm
TO TAKE YOUR EYES OFF IT.
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“Tell me more about
your mother...

Arfificial infelligence on the
Commodore 64

by Keith and Steven Brain

Artificlal Intell on the
Commodore 64 shows you how fo
impiement Al routines on your home
micro and tum It into an Intnlﬂgwl
machine which ¢an hold a conversation with
uu. ive you rational advice, leam from you [and
grmz and even wrﬂiprngrunururruu.
The book explains Al from first pri and assumes
no pravious of the subject. All the important
aspects of Al are covered and are fully llustrated with

exampie programs.
For mny ears sclence fiotion books and films have

whh::h grpmrim W"""

equal some of | Look out for the Sunshine
Hﬁi-q-lumd-ﬂrllud Inthese | range in W.H. Smifh’s, Boots,
remain lllusions, extensive John Menzies, other leading
research Info Al has brought refall chains ﬁ'.':,ﬂ I:r" good
many of the ideas much nearer | gauires: 014374343

o e B B ¥ B B BN B B B B B

Placse send me [ Intelligance on the Commodore &4 al £6.95
gach. | enciose chequelposiolorderfort_____ mode payable I
o Sunshine Books, 12-13 Littke Newport Stree!, London WC2R 3LD.

l O phona your order through on Access Mastercard 01-437-4343 I

L Signnfum
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* CLASSIFIEDS *

* Popular Computing Weekly was voted magazine
oftheyearbythe C.T.A.

* |tis Britain's only weekly home computer
magazine with a published Audit Bureau of
Circulation sales figure.

* |thas a classified section that is now required
reading for everyone with an interest in small
micros, or who wants to buy or sell: SOFTWARE
* UTILITIES * ACCESSORIES * SERVICES *
HARDWARE * HIRING + CLUBS
RECRUITMENT *

* £5per SCC semi-display,
20p per word lineage.

* 6daycopydate.

CALL DIANE DAVIS ON 01-437 4343 FOR
AN IMMEDIATE QUOTE.

Popular Computing Weekly, Sunshing,
12/13 Little Newport Street, London WC2R 3LD

N2

EDUCATIONAL SOFTWARE

FROM LONGMANS AND GRIFFIN
THE SCHOOL SUPPLIERS

BBC B Subjoct fgo Price
MUMBER SKILLS -20 & - &7 £9.95
NUMBER SKILLS 0-G%3 + = T8 - KL
SHEEP DDG Dpmction 4-8 0805
MUMBER FALLY Suim4 d-i R85
WORD GAMES Epoling B+ £6.85
GET SET Colinting i+ £9.85
MUMBER FuUM 4 = &4 L5.95
TAHBLE SUMS Tiskibas B £9.95
FAIR SHARE DCwiaaon G+ LRES
WORD BPELL Spsliing B £9.95
EPECTRUM 18/48K

ADBOT AUMMER Pl B+ i
SUM SCAUNCHER Saims B £7.05
WILD WORDS Spaikng e E7.95
HOT DOT SPOTTER Mumbars 4-B £7.95
COUNT ABOUT & = 40 E7.95
A B G- - LUFT OFF Alphusben -8 C7as
SPECTAUM 480K

WORD GAMES Spalling 64 £7.55
QET BET Enun'lhg 4+ £E7.85
MUMBER FLUMN B+ £Tas
TABLE SUMS Tnhlm B -
FAIR SHARE Civimidon B+ £7T.95
WORD SPELL Spriling B+ L7.95

DUST COVERS:; BBC, Spectrum, Comm 64 £2.99
Send your chequaPO plun §0p pap lo:

Surelme

26 BRIDGE STREET,
PINNER, MIDDX.
Tel: 01-866 4989

57



25,000 *HUSTLER PLAYERS

CAN'T BE WRONG!!

Don’t miss the full range of magical
programs for your Commodore

Avaidable from;

GAMES WORKSHOPS, CENTRESOFT and PCS STOCKISTS and all Good Dealen
*HUSTLER is a realistic Pool simulation.

or direct from:

bubble bus software

B7 High Street, Tonbridge, Kent TNS 1RX
Telephone: 0732 355962

W. H, SMITH, LASKYS, LIGHTNING DEALERS, BPECTRUM SHOPS, GREEMS, HMY SHOPS,

= L LT R RO R R LR R AR R AL LRy L

VIiC20 CBM64

EWSES  “cuensn

BUY DIRECT FROM THE MANUFACTURERS AND SAVE POUNDS!!!

35007 SWITCHABLE MOTHERBOARDS, VIC20 £18.95, CBM 64 £19.50
A-ELOT SWITCHABLE MOTHERBOARDS, VIC20 £21.50, CBM §4 £22.50

MNEW HNEW HNEW

ROBOT DRIVE INTERFACE

Pligs Mo he Vics or 645 uséf porl dnd ghes compléls camipulei condrol of DC mators
Contams ol tho crcuilsy for stop siat and nndrse. Comes complets willl sodtwars cassetie
geving Tull instruchons and contrmd pitgiam ET0.95

COMING S00M

WANT TO BUILD A DROID?

We arg cumentty tesling a large runge of robol components nal can be assambied o Ry
diffeianl foatne. (B Ewihveling bass unis mobbised Lrme grippes units, DO mpdor and gearbor
it uile wilh opheal dncoders and mueh. moch morshh!

NI prces incluie of VAT and PAF

L. W.STAINES & CO, UNIT 2 ROMDING TRADING ESTATE
LONDON ROAD, BARKING, ESSEX 1G11 88U Tel: 01-591 2900

RN R RN RR RN R RV AR RN R ER AR R
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CHEAPEST SOFTWARE EVER

COMMODORE 64 RRF Our

Prica
Crsrwie_mos " oS A8 e
J ILLEE . ER. HS EE.00
E{g EIT_;'E e ﬁ; Eﬁ‘ Eﬂg FALCONPATROL....... E665 ©£O.00
BUGABOO ... ——— £B.88 E540 HEVENGE MUTANT cmELs
WARLOCK .................. B85 ©4.00 i CET50 575
MANIC MINER............... £505 £4.30 SIRENCITY .. ey E700  E5.05
HUNCHBACK. " "¢so0 gato PURPLETURTLES. __£795 £6.30
JETPAG ..o 65,58 D420 2 VOBTEXRAIDERS. .. K700 E555
EEﬁLEAEFI 5T “S150  B5AG by i £950 EB.00
KCRAYSTAL ... €7 £E.40 s g e e s . 4Rl

ETHET - QUESTOF MERVID......£7.85 E&00

HMCOFTHETEINGS KRB . B - e o e e

Al tapes guaranised genuine. - 50p par Laps postage and packing must be sdded
Far full st send SAE o

BARGAIN SOFTWARE
10 MELODY COURT, STONEHILL ROAD ESTATE
LONDON W4 3AW. TEL: 01-995 2763

For comprehansive catafogue for all popuiar machings

DISCOUNT PRICES » FREE DELIVERY

SPECTAUM

Atic Atac .

Jol Set Willey
Andraldil..........
Fball Manager .
Snooksr I‘u’lsmn}
Biade Allay ..
Dllfuﬂﬁ-WEll'rl'lﬂ

rRR2E

dRRER

Night Gunner ...

Fighter Piiot.........
Trashman
Codenama Mac
Chricin

Tribble Trouble ...
Thunder Hawk ...

* FREE »

QUICK
SERVICE

Greal Datactives £4.95

Rebelstar Aalders £8.45
C uBrEdFl&g £4.95
HURG. - £12.45
Ena:anm

Casnsette 50 .., R4S
Vaihalla...........
Sewdab Atlack ...

Arclumnss ... T
Hunchback.........

Snﬂtﬁr{"d’iﬁiﬂnl ﬂ.gg
Bo ;

Ghanot
S.VaderB.Aun...
Ehnﬁsiﬂugﬁm]...mﬁ
Wizard + Princess £4.95

CBM 64
Hunchbacx. ... o

Mr Wimpy
Zi

36 LINLEY WOOD ROAD, ALDRIDGE,
WALSALL, W. MIDS. (0922) 53858

HUGE DISCOUNTS OFF MOST COMPUTERS
12-PAGE CATALOGUE. INCLUDING.
WUGE DISCOUNTS OFF MOST COMPUTERS — 12-PAGE CATALDGUE, MMCLUDING:

SPECTAUM
Ablc-Atac (L imate] .

ey ltﬁlq ff.f.'.ﬁ.' .".'fﬁﬁ.". e
fheee H:'mmn] ;
Mﬁm )

vIC 20

I.htuqunm:um4lem............................... L
Etmt:}qu (AKF) ..

Mighl Fldis q‘-hni'
umghl
Huﬁﬂﬂ&:lﬂng?wrﬂ]..... X o, W1 ey

Lv-an-! (magine) ...
Hungary Horaoo ..

£4.50
£4.50

GWOD PEP 5.51; 1 Tr.rpu £ or marg Pm: Fru-a E-n.l: fior 12-pagE cataloOLen
ol sofiware lof most compulars, io;
DISCOUNT SOFTWARE, 45 Brunswick, Bracknall, Berks

ZX81, SPECTRUM, DRAGON
BBC AND VIC

SOFTWARE LENDING LIBRARY

We have for hire, programs for your computer. Hire charges
start a1 50 pence (ZX81).
€5 for life membership (less than the cost of a single game)
brings you the Software Lending Library membership kit
including catalogue and newsletter.
We now have over 250 hire titles, mostly for the Spectrum.
Overseas members are very welcome. Impressive discount
rates to members on all the titles we cannot hire.

Send a cheque or postal order for £5 to Software Lending

Library, PO Box 3, Castleford, West Yorks stating name,
address, and computer type. .

SPECIAL QL SECTION now open. £10 for life membership.

TAPE TO TAPE COPYING PROTECTION
ALSO DISK COPYING PROTECTION

YES IT IS POSSIBLE!

FULL DETAILS AS TO HOW THIS CAN BE
ACHIEVED IN WRITTEN PRECIS FORM FROM

SCORPION SOFTWARE
£40

RIGHTS TO BUYER OF PRECIS.
SMALL PROGRAMMERS ONLY

Tel: Mansfield 845 358. Cheques & P/O’s to:
DJ Sunderland, Scorpion Software, 64-66
Clumber Street, Warsop, Notts. NG20 0LU

_ KILROOT PARK.
gL rﬂ.f.mwf#c:.r..
n-mm #I38780 3

"-;."'; AT THE
JEST ANICE .
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mmm II SPECTRUM
HUNCHBACGK . T EHEEUEFHEE}FLAH o T
I'MNIGI-HHEH o i R ATIC AT AL i i ot i ot rifmmins s
HOBBIT 84 . e L mmurmtﬁ it THBE
MR WIMPY .., — - HUNCHBACK O 1T
TWHH!HEEIL']M‘I-’ALIJET e ET 50 SCUBADIVE.....e ... [4.50

UNSH“]E FALCONPATROL o o £5.08 A t10.75
COSMIC CONVOY £5.35 BEARBOVVER. E515
SCUBA DIVE .. . E5.50 LUMNAR JETMAMN £4.50
HUNGRY HORACE — £4.50 CHUCKIE EGG .. £5.50
SPACEPILOT ... . ER.O0 BUGABOOD., ... £5.85
CHINESE JUGGLEH . E5.75 HARRIER ATTACK £4.50
l‘.:‘.l-IINAI.IHHEﬁ ES.A5 JET BETWILLY .. .75
BLAGGER ..o pesimsssnrsntsoipe e R0 JET PACK E4.50
MEGAHAWK . el rairae RN ANDROID N i EA.50
MOTORMANIA. .. IR o« & ] STOMKERS ; £4.25
QUEST OF MERRAVID .. ©£5.95 WHEELIE .....ciiinid e iiniiii ey B0
KRYSTALEOFZONG. ..o E6.15 ey hn ol h o o) ——— . Y ]
SUPERPIPELINE ... oo.corinerr. D535 MAMICMINER ... s erasrrnsns B TS
el T | e C IS L, . &« | BIRDS AND BEES .. it LTS

POSTAGE AND PACKING FREE
Piaass stals Spoctrum or Commodons whan ordenng. Send chaqusPO 1o

MEGASAVE, 76 WESTBOURNE TERRACE, LONDON w2

SPECIAL OFFEH

® BBCMODELB... .. £375.00
Above, with Cnmpnlahln l:asﬂtta Fiuc £399.00

. DHAGGH 32 FEESAAEFREEEEEEREdEgdR IR E SRR R AR E1 HIHE
® COMMODORE 64 .......ccoinnnvamnemannssasennses £189.99

Plus large selection of software and accessories
All offers subject to availability

VIDEO GALAXY

293 CHISWICK HIGH ROAD
LONDON W4 4HH
Tel 01 994 4947

BBC Computer

™ Functional Forth

Boris Allan develops routines in
Acorn soft Forth to demonstrate
a) how easy it is to write in Forth
and b) that the progroms are fost
enough to dispense with the need
for machine code.

AN O usald Da )

.*.I

Programming for Education -:-“"..;"'!gﬂ
The book, written by teachers, is i ——
aimed at showing younger children ~
how the various teatures of the BBC
Computer can be used to their best
odvantage. GEN: O 946408 10 &

g
i g—

— Graphic Art

The grophics in this book match the
!hrle and sophistication of the BBC
computer and its Bosic laonguoge.
Boris Allan shows whot can be
achieved with Turtle graphics.

SAN. 94640808 4

COMMODORE 64
NEW! NEW! SOFTWARE

MIDMIGHT EXPRESS. Il you want a pame that is fast and addictive without frustration
than this is for you, 3 Day and 3 night sectors with a host of action. Chase along the
tracks and pick up letters and parcels, catch the train and add carriages. In laer
stages stop it growing and crashing knto fisell — or you. Bul — beéware the last
sector when it goes berserk. Exciting machine code action with variabile speed 1o
strotch your skill 1o the limit. Best with a joystick. £7 iec php on casseiie.
SPIDER. Catch spiders lurking amongst toadstools which are being ealen by an
invisibla virus. Watch out for the BIG white Tarantula which can scromp you. E5 imc.
php on cassetts. Order both programs — owly E10.
Both have good music and sound effects. Add £71 per program ovirsgas
Cheques POs e
poa A SOTTAE_
Dept ) arennes Crescent, ngsea,
COLCHESTER CO7 ORX.
Tel: 0206 30 3613 for detalls including supply on disc.

-

DIY Robots and Sensors

Maoke your own joystick, robot, eye or whatever you like.
The book gim mr stepby sm-p instructions on how fo
construct o wa gumlr\r for use with your BBC
computer (Pub. ‘Iﬂih October). AN 946408 130

Look out for the Sunshine range in W.H. Smith's,
Boots, John Menzies, other leading retail chains

and through our national network of book shops and
specialist stores,

Dealer Enquires: 01-437 4343

RED ROM DATR

two forecasters for the flat
pnuﬂymn new racing season.

Please sand me A list hich COMPUNTA
Functional Forth rogramming for Education ﬁnﬁmﬁmmﬁfmum ® A more general version of the
l at £5.95 eoch Dufﬁﬁ'ﬁmh | Emﬁwnﬂa‘s Wﬂlﬂsﬁ{m{ wsﬂrwhmﬁmw
Graphic Art for BEC DIY Robots & Sensors - sophisticated program ¥ paper's racing selection.
| [ oresss each [ a1£6.95 sach | ﬁﬁ,ﬁ;wmm £5.50 Inclusive
| enclose cheque/postal order for £ made payable gubablo ings.
| to: Sunshine Books: 12/13 Little Newport St., London WC2R 3LD ] Includes facility 1o aller signific-
ance of any/all factors Il required.
| ' Nome ____ i 3 I £7.95 inclusive
' Add Easy lo use — No records lo updale
. ' s = fi Both programs available for:
4 - R SPECTRUM 48K, DRAGON 32/64, TANDY COCO 32K
l' Signature l Avaflable ONLY from:

L

I Or telephone Access Mastercaord on01-437 4343 RED ROM DATA, 72 LAMBERT RDAD, GRIMSBY, LINCS DN32 ONR

- EE S B S S WS W S . - STATE MACHINE FOR PROMPT DELIVERY
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DIG THIS

Pedro, manic gardener, has
arrived; simultaneously re-
leased for the Dragon, Com-
modore 64 and Spectrum by
Imagine.

of the gamo |

Pedro is a mexican farmer
trying to scratch an honest
living from the soil — however,
his plants are being decimated
by a host of unlikely creatures
and a recalcitrant tramp who
appears to eat seeds.

Pedro must keep planting
seeds and use bags of compost
and bricks to build a wall to
keep out the pests. The view is
i kind of edge-on diagonal of
the dimension-
alif you stretch credibility a bit.

The graphics are reasonable
and the pame itself is very
addictive — expect to see this
one in more than one chart
pretty soomn,

Frugnm Pedro
15.50

Mit:ru Spectrumi Dragon
CBM 64

Supplier [magine Software
3 Sir Thomas Sireel
Liverpool
Merseyside L16 BW

MESE TarSe——
BOWLED OVER

Alley Qops 1s an arcade game
for the Commodore 64 which is
only vaguely to do with bowl-
mg and bowling alleys,
Although the game does fea-
ture a bowler and bowling
balls, the real skill of the game
imvolves avoiding various
obstacles — especially nasty

gum spots that will stick both
you and the ball to the floor.

True to arcade convention
there are several screens of
increasingly difficult action —
the eighth level is supposed to
be close to impossible,

Prngrnm Alley Oaps

£7.99
!'-‘l.-lfm Commuodore 64

Supplier Alirian software
|0l Uxbridge Road
Hayex
Middlesex

e se————
FIREBALLS

Cuthbert in the Mines is the
latest in Microdeal’s Cuthbert
saga. Most of the other Curth-
bert games were very good,
although I can’t help finding
the attempt to build Cuthbert
up as a sort of Horace rival a bit
contrived.

Here, the game is basically
of the run up and down ladders
avoiding obstacles genre as you
try to avoid trucks, fireballs
and demons and guide Cuth-
bert out of a mine (someone
has left him there and I don’t
blame them.)

However, fair's fair, Mic-
rodeal are almost the only
company that have consistently
issued good quality machine
code arcade games for the
Dragon and a lot of Dragon
owners should find this well up
to the usual standard.

Program Cuthbert in the Mines
Price 18,061
Micro  Dragon 32
Supplier Microdeal
41 Trure Road
St Austell
Cornwall
PL25 STE

P SRR SRS
MASOCHISM

Epic Software has strong sup-
port among adventurers of the
“well even though we've tried
three hundred different ways
to solve this problem we can’t
let it beat us" school of
masochism.

One secret o a convincing
text adventure is a fAexible
response (o the players input.
Epic’s latest adventure is
Wheel of Fortune and it can
accept sentences like “Take
the biscuits and eat them but
don’t eat the cakes or drink the
tea™ and make sense of them.

‘There are teletext graphics
to illustrate each of the 250
locations and the function keys
can be programmed with com-
monly used sentences and
phrases like ‘help” and ‘kill
vicious tharg with trowel’.

The plot involves a magical
Wheel of Formune which trans-
ports you to a bizarre world of
the future — the difficulty is
getting back.

Program Wheel of Fortune
Price 9.5

Micro  BBC B/Eleciron (no
graphics)

Supplier Epic Sofiware
10 Giladsione St
Kibworth Beauchamp
Leicester
2EROHL

TOUGH GOING

Acornsoft’s Adventures are
probably the most successful
programs it has released. Peo-
ple still mutter darkly about the
problems to be found in Philo-
sopher’s Quest and Sphinx
Adventure.

Good news for adventure
fans — Acornsoft have just
released a new adventure
Kingdom of Hamil. Tt's im-
possible to do justice 1o any
adventure in a small space like
this, but drawing conclusions
from the enclosed book of hints
and answers. [ would say that
this one is pretty tough;
although all the solutions are
reasonable, in retrospect
anyway.

Other than that, it is a stan-
dard text adventure accepting

the usual two word instructions
— unsophisticated but func-
tional.

ngmm Kingdom of Hamil

£9.95
Mh:m BBCEB
Supplier Acornsofi
da Marker Hill
Cambridge
CR23NJ

e == ]
PUB CRAWL

Whilst there are many who
would agree that getting back
from the pub after a night out is
often a hazardous experience,
few would have dreamt the
ramifications to be found in
Pub Quest by Dream Software.

Getting home, after losing
your money in the gutter, is the
simple objective of this real
time text adventure,

The settings may not be as
glamourous as in conventional
adventure games — you are
more likely to die from being
run over by the traffic whilst in
an alcoholic stupor than burnt
by a mighty fire-breathing Dra-
gon — but solving the adven-
ture is every bit as tough.

Program Pub Ques

Price £5.95

Micro Commaodore 64

Supplier Dream Software
PO Box 64
Basingstoke
RG21 2LB

S R e
QUIZ TIME

Test Yourself is a range of
modular design educational
programs for the Spectrum.
Using the system, the prog-
rams designers Datek aim to
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Jet Ser Willy is here. The long
awaited follow up to Manic
Miner has taken ages but it's
certainly worth the wait — 1
think it's quite possibly even
better than the original!

BETTER THAN THE ORIGINAL

one of the rooms Willy turns

With a success hike Miner,
the temptation to do exactly
the same again must have been
strong and, indeed, why radi-
cally alter a winning formula.

In terms of ‘plus ¢a change
plus c'est la méme chose’ |
think the balance in Jer Ser is
about right. Controls are left,
right, jump and the various
screens contain the usual bizar-
re animals, people, weird in-
animate objects and other hor-
rors.

Different elements include
the much wider variety of
screen layouts, the chance to
go through the rooms in more
or less any order and special
obstacles like swinging ropes.
It's technically brilliant, funny
and of course, completely
addictive. Work halted for
several hours in the office when
it armved,

Two points of random in-
terest — the music which plays
continuously through the game
is If I were a rich man and in

into a flying pig for no apparent
reason. Is this deliberate or
not? I think we should be told.

Incidently, did anyone see
Saturday Superstore recently in
which Manic Miner was criti-
cised for its continuous sound?
— I think someone should have
told them you can switch the
sound off.

P‘ruirlm Jet Ser Willy

£5.95

Spectrum

Software Projects
Bear Brand Complex
Allerion

Waoolton

Merseyside

H.l:m
Supplier

produce tapes to lest every-
thing from ‘0" level physics to
road signs.

The master program orga-
nises the data on the various
subject modules. The ques-
tions can be asked either
against the clock, worked out
with the answers, or as a test
with no time limit. Scores can
be kept and mistakes analysed.

The master program also
comes with a utility to help you
compose your own questions
and a free physics "0’ level data

tape.

Program [Test Yourself
Price £7.95

Micro  Spectrum 48K

Supplier Datek compuling
133 Chiswick Village
London W4 3D0

e S
STAR-GAZING

Constellation is a neat program
from Superior Software which
lets you view the stars in the
comfort of your own living
room — or wherever you keep
your micro,

The screen becomes an im-
aginary telescope thal can be
used to view up to 50 constella-

tions — a total of 455 stars.

You can move up, down, left
or right and zoom in and out of
the picture. Stars can be dis-
played by magnitude or con-
stellation. The program is one
of a batch of new releases for
the new Acorn machine issued
by the company.

Program Constellation

Price £7.95

Micro  Electron

Supplier Superior Software
Dept EV4 Regent House
Skinner Lane
Leeds 7

== TR A e Y

DUELLING

Sword Master is a duelling
simulation for the Acorn Elec-
tron in which you control a
knight engaged in combat with
another.

The praphies are well done,
being both slickly animated
and suitably medieval. As you
become more adept with the
sword so your knight ascends
through the ranks from
greenhorn to Sword-master,

Your strength in the fight is
represented by another knight,
whose sword gradually sags.

Another neat touch 1s a high
score table which can be saved
to tape so that particularly
stirring performances can be
retained to impress your
friends.

Program Sword Master

FPrice £7.95
Micro Electron
Supplier Micrograf
120 Oxford Road
Reading
Berkshire
RG1 TNL
poEe B in at i il

MOONSCAPE

A couple of years ago, every-
body's favourite arcade game
from a quality of graphics point
of view was Moon Buggy,
where you had to move a rover
over increasingly difficult ter-
rain, fighting off baddies and
avoiding bumps and dips as you
went.

Rabbit Software have now
brought out a fairly accurate
version of the original for
the Commodore 64. The
graphics are every bit as good
as the original, even down to
the tyres which bounce off
whenever disaster strikes, It's

cheap for a Commodore 64

game 100,
Program [roopatruck

Price £5.99

Micro Commuodore 64
Rabbir Sofiware

The Warren (Uniz 11)
Forward Drive
Wealdsione

Middlesex

HA3 SNU

Supplier

TROOPATRUGK

VIRAL LOGIC

Fans of The Andromeda Strain
may find the subject martter of
Molecule intriguing. Like the
scientists in that film, you have
to discover the structure of a
dangerous virus,

In essence, the program is a
puzzle involving logic — you
must discover the structure
from various diverse pieces of
evidence. Presumably, the
game mimics some actual
reasoning involved in such
analysis — it was written by a
research scientist. If you enjoy
puzzles, it's very addictive.

Prngrlm Molecule

L£6.9%)
'Mll:rn BBC B
Supplier Bridge Software
36 Fernwood
Marple Bridge
Stockpori
Cheshire SK6 SBE

—_—
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WHICH MICRO?

Choosing and using a Micro-
computer 15 a useful book that
attempts to answer the classic
question "which micro should 1
buy?'

The main micros are summe-
rised, the advantages of diffe-
rent types of system explained,
and some of the worst compu-
ter jargon is unravelled,

To get you started there s an
appendix of 18 programs at the
end of the book, which, work-
ing a5 they do on more or less
any micro, are inevitably no-
thing to write home about.

Book Choosing and wusing a
Microcompuier

Price £2.50

Micro  General

Supplier Fontana Paperbacks &8

Girafton Street
London WI

ASININE LAW

We all know that the law 15 an
ass, but in the area of computer
software more than any other
areas, the law is a particularly

to coort is the difficulty of
proving the case.

Colin Trapper's Compuler
Law is the only book | know
that attempts to cover current
law with particular reference to
specific cases.

Book Computer Law
Price 1Y.50
Micro Cieneral
Supplier Longman Howse
Burnt Mill
Harlow
Esvex CM2021E
[Rmwe— R w ., L PO =

COMPLETE

Itlooks as though Prentice Hall
was caught on the hop by the
announcement of the Oric
Atmos since its book Under-
standing Oric has a hasty stick-
er saying Onc 1 and One
Atmos on the front — all the
illustrations are of the earlier
model.

Diagrams notwithstanding,
there isn't much information in
the book that is wrong for the
Atmos and it’s basically a very
complete guide to Oric Basic.
It gives you all the information

Books

: 15 e R S e " entased Bee. t!'."'" mqnun] should have pro-
2 |-} Intertacing Projects forthe BEC Micro, Smith (Addison ; vided in the first place.
3 (1) BBC Micro Digs Companion, Latham [ Questions of who owns what Book Understanding Ori
3 L), Bavord aakc, Frwaman st Guan Conmodor PO e and why, usually clear cut out-  pon SOl IHAAHNE LrTIG
g F Wﬂﬂﬂmmmggﬂ Mo, i Mtﬂmlhrtﬂquhlbmc:mu; side the courts, become daun-  yo o L1 dnmas
B (6] Advanced Programming Techniques for the BBC Micra, MeG wnd Watts tingly complicted once dis- Supplier Prentice Hall
Eu!_q-}u Canrrmuﬂﬂmﬂmmnhhifml Cinoskn { :H&mﬁnnﬁ ﬂﬂfrﬂt’(ﬁ ‘i;;ﬁ r;;ic;':l‘;i 'F{?I' 5??::1. ?—j‘ﬁ W{T .:j i E*:;f

v ne Jalik =W emeél Hampsiea

i aptohiswa sl it iLS8 Wesits poaiion ' Hoackets cases of software piracy coming Herts HPZ4RG
This Week

Program Type Micro Frice  Supplfer GT Detective Arc  Spectrum £595 CAL

Checkout Arc  BBC £7.85 Virgin Grid Patrol Arc Spectrum £595 Lothlorisn
Identikit Ed B8C £7.86 Stall Landscapes 0] Spectrum £4.00 James

Jungle Jive Arc BBC £785 \Vimgin Millionaire Arc  Spectrum £6.50 Incentive

Test Match s  BBC £7.95 CRAL Mummy Mummy Arc  Spectrum £5.95  Lothiorien
Turbo 8 B8C £8.95 Salamander MNosferatu Ad Spectrum E6.00 Odyssey
Confrontation S BBCB £7.85  Lothloren Olympics S  Spectrum £595 OCRL

Ghouls Arc  BBC Micro E785 Micro Power Olympimania Arc  Spectrum £6.00 Automata

Jet Power Jack Arc BBC Micro ET85 Micro Powar Pandemonia Arc  Spectrum £585 CHL

Ambush Arc  Commodore 64 £7.865  Virgin Sorcery Ad  Spectrum €505 \Virgin

Identikit Ed Commodore 64 £7.865 Stell Temple of Vran Ad  Spectrum £5.50 Incentive

Maths Invaders Ed Commaodore 64 £7.95 Swell The Waster Ad Spectrum £5.50 Hardata
Megahawk Arc  Commodors 64 £6.85 Big G Time bomb Arc  Spectrum £5058 CDS

Omega Run 5 Commodore 64 E7.95 CRL Trashman Arc  Spectrum €585 New Generation
Zodlac Ad Commodors 64 £7.85  Anirog Two Gun Turtle Arc  Specirum £5.85 Lothlorian
Zylogon Arc Commodore 64 E685 Big G Whaelie Arc  Spectrum £585 Microsphara

3D Seiddab Attack Arc. Dragon €795 Hewson Bounty Hunter A Vic €585 Micromicon

It | Had A Million 8 Dragon £9.86 Phoenix Golcha Arc Vic £5985  Micromicon
City Bomber Arc Dragon 32 £3.76 Pegasus High Resolution Graphicsl ZXB £5.85 Odyssay
Johnny Reb 5 Dragon 32 £6.95 Lothorien

Bugs Arc  Electron £E7958 Virgin

Battle Flight A Oric £4.95 Stour Key: Ad — adventure/Arc — arcade/Ed — education/

Flight Simulator < Oric £6.95 Quark Data § — sirategy-simutation/th — utility

- e e 1~

C ark Dala

Quark 3D Invaders Arc  Oric £6.95 Quark Data This Week is a new section thal covers all the new software coming
Space Crystal Ad  Oric €605 Quark Data on 1o the home micro market each week. All suppliers should send
Atlas Assignment Ad  Spectrum £595 Virgin detalls of their new programs lo: This Week, Popular Computing
Blade Alley Are. Spectrum £595 PSS Weekly, 12-13 Little Newport Streel, London WC2R 3LD.

Fure Arc  Spectrum £5.50 Sirange Loop
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Video nasties

he latest hall-baked idea to come oul of the

House of Commons Is the inclusion of video
games in the censorship system set-up by the
Video Recordings Bill.

The Bill — sometimes called the Bright Bill,
after Graham Bright, the MP who put it forward —
means that, just like cinema films, videos will
have to have a certificate from a board ol censors
belore they can be hired out or sold. Videos will
be graded — U, PG, 15, 1B and 18R (the 'R’
means they can only be suppligd by 'sex shops’)
and you won't be able 1o buy or hire, for example,
an ‘18’ graded video, if you are under 18. The
idea is to stop children buying unsuitable films —
‘video nasties’ — and 1o give their parents some
idea of whal they are walching.

Originally, all video games were complelely
excluded from the Bill. But now MPs have
decided the only video games excluded will be
those which don'l show, stimulate or encourage
sgxual or grossly violent acts. MPs were
apparently swayed by a campaign which the Sun
newspaper has been running to get Harrods to
stop selling Artic’s Ship of Doom, which
recognises and responds Lo the idea ol a sexual
acl or attack. They were also influenced by
advertisements for sofiporn adventure games in
the Maplin Guide lo Electronic Components and
Home Computers.

But they clearly haven't thought it through. The

Bill will resull in a lol of uncerlainties and
absurdities for the computer games industry.
How could a censor be certain of finding all the
possible options In an adventure game? What
games will need certificates — a soflware house
will have o decide whether it needs 1o go o the
lime, lrouble and expense of getting a certificate
or risk a possible stilf fine. Many games on the
market could in a sense be said to encourage
gross violence — after all, what could be more
horrifically violent than a game, like Red Shift's
Apocalypse, based on nuclear war? And the
infarmous Bomb Buenos Aires, by Llamasoft? Or
Dk'Tronics” Who dares wins, where the player
has to shoot the terrorists, rather than the
hostages, as they appear at the window? Will
they need a cerlificate?

Moreover, you could have a crazy situation
where lhe video game of Apocalypse needed a
cerfilicate — and was possibly restricted to those
over a certain age — yet the board version would
neither need one, nor be restricted. And there
would appear lo be nathing 1o slop a magazine
printing listings ol the game.

| illensely dislike the ‘zap and pow' approach
of many computer games, wilh their mindlessly
violent themes. | hate the way the games are
almost all aimed al boys, not girls, and the
lemales who do occasionally crop up, are just
there lo be weak, feeble and rescued. The more
explicitly violent or sexual games stem directly
from these attitudes. But the attitudes won't be
altacked by this Bill: Donkey Kong will reign
undisturbed.

Censorship systems loo easily reflect the
prejudices of the censors. If censorship were
really likely to result in healthier attitudes, | might
wealcome it. But it won't, And the danger is thal
the structure would be there for the Government
to use lo influence the kind of films we see and
the games we play. And governmenis can be
very partisan and selective in the kinds of things
they don't like. The BBC isn't government
controlled, bul look at the way the anli-nuclear
film The War Game has never been shown.
Could anti-nuclear games like Base Invaders be
too topical for the Government's comfort?

No one will know until the system is actually in
operalion. And by then it will be too late. As old
Chinese proverb says: 'He who ride tiger, cannot
dismount.’

Gail Counsell

Line for line
Puzzle No 100

| called in at the local shop to buy a new colour
tetevision,

“And a very wise choice, sirl” exclaimed the
salesman, "One of our mostl popular lines,”

“625 hines | hope,” | remarked, making a joke
that didn't come ofl.

“You might well laugh,” replies the salesman,
grimacing, "bul | happen o know that the
company has sold exactly £1,111,111s worth ol
these televisions.”

“Mazing wut?"

As | knew how much | had paid for the
television — which was an exaclt number of
pounds — | was able to work out the number of
tvs soid

Bul can you?

Solution to Puzzie No 95

There is only one arrangement of all 9 digits — in
ascending order, 123456789 bul this is nol a
perfect square, so lhe answer musl have aighl
digits or less. Thus, only the sguares of numbers
from 4 10 4843 need be lesled.

TWOFORN «4TOAB4I20LET | « N* N IO LET Is
STRs 140 FORF = 1 TOLEN Is - 1 50 IF Is{F) =
Is{F + 1) THEN GOTC B0 60 NEXT F 70 PRINT N, |5 B0
NEXT N

The largest possible square with digils in
ascending order is 134689 — the square ol 367,
Aparl from 134689 and the squares listed in the
onginal question (16, 25, 36, 49, 169, 256,289)
the only other squares with this properly are
13456 (116%) and 13689 (117%).

Winner of Puzzle No 95

The winner is: Larry Wilkinson, Queen's Dnive,
Sedgefield, Stockton-on-Tees, Cleveland, who
receives £10.

a13nppecr
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