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Aquarius review

Jeff Naylor looks for a new
dawn as he takes the lid off
the recently launched
Mattel Aquarius. See page
14.

Software evaluator
David Kelly talks to Alison
Maguire about her role as
Sinclair’s software
evaluator on page 13,

Spectrum colour

Mike Moscoff presents a
simple utility routine which
produces ‘instant’ colour
changes. See page 20.

New releases

All the latest software
games including Beam Me
Up Scotty from Futura
Software and Space Hi-Way
from Amcom. See page 45.

STAR

Sunfall on
16K Spectrum.
See page 10.

GAME

Computer Swap
01-734 3454

Free readers entries to buy
or sell a computer.

Ring 01-734 3454 and give
us the details.

ZX PRINTER plus brand new roll of
paper, excellent condition, £25. Tel
01-839 2504 (work hours)

16K RAM PACK for Jupiter Ace, un-
usad, £18. Tel: Derby 67784

ORIC 48K, still boxed. cost E169
software worth £35, six weeks old, will
accept £99. Tel: 0928 719405 (aher &
pmj
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Dragon disc
drives
delayed

DRAGON'S much delayed
5%-inch disc drives are ex-
pected to reach the shops by
the beginning of September.

Originally the disc system
was scheduled for launch in
May, at the same time as the
relcase of the OS9 operating
system. Difficulties with de-
velopment of the OS9 imple-
mentation on the Dragon
machines has meant that the
company has had to go ahead
with development of its own
disc operating system to run
with the Canon drives.

Memory limitations have
also meant that the OS89 sys-
tem 15 not practical for use
with the 32K Dragon. Instead
of offering an upgrade 1o 64K
to run with OS89 discs, Dragon
will now provide the option of
running its own discs with the
Dragon 32.

The Q59 operating system is
now scheduled to be launched
at the beginning of October,
together with the 64K
machine.

059 was eventually im-

LContinued on page 5
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Chess wizard
behind new micro

DAVID Levy, one time
Olympic chess player and now
a computer software writer, is
the man behind the launch of a
new range of home computers.

A new company, Elan Com-
puters, will launch the
machines — which are claimed

to feature advanced sound and
graphics handling — in mid-
September for sale in early
1984.

The new company is a joint
venture between David Levy’s
company,

Intelligent Soft-

by David Kelly

ware, who will design and de-
velop the Elan computer, and
Domico, the Hong Kong elee-
tronics manufacturer.

David Levy. a former Scot-
tish Olympic chess player, be-
came interested in chess com-
puters in the mid-1960s, and is
famous for his bet that no
computer would beat him
within ten years — a challenge
he won.

Continued on page 5

?

David Levy, computer chess wizard and the man behind Elan Computers.

*SUPERB VALUE

GRAFSTIK
PFersonal Compuoter News verdict:

ART ON A BBC?
PRESENTING TWO TOTALLY UNIQUE GRAPHICS SYSTEMS FOR THE BBC MICRO
"OFFERS MANY FEATURES

"GRAFKEY — DISK £12.85 OR TAPE £7.85
TAPE ONLY £7.85

“This package could make a worthwhile addition o anyome's program Nbrary ™

.-i Clares Micro Supplies
" 222 Townlleld Road, Winsiord, Cheshire,
i TEL: (DBO6S5) 51374.

PCMISSUE 21

DK TRONICS SPECTRUM
KEYBOARD, wvary good condition,
£30. Tel: 0909 477053

ORIC 48K, four months old, £150. Tel
01-534 1150

AUFON 7-SLOT MOTHER BOARD
with TV shaelf, £45 4+ Vic20 machine
code manitor, £25. 01-573 8935

ORIC 1 4BK (Basic and Force), £E125
Tel: Longfield 5159

TEXAS T1994A, cassette leads, three
games modules, books, £100 ono. Tel
041-883 1522

MZ 80A PERSONAL COMPUTER -+
software, £380. Tel: 221868

* % WIN ALYNX — SEE PAGE 37 * %

ELKAN SUMMER SALE!
Back copies ol Amercan magazines for
Dragon 32 Tandy color USens
Rainbow CoCa News:Colo Mag'
Hol Co-Co
Only £1.50 pach (+ 57p SAE)
{nommally £2.25 eath)
Bumper bundle!

Six deflerent for only £9.95 (post free)
(whilst stocks last)

ELKAN ELECTRONICS, FREEPOST,
11 Bury New Road, Preshwich,
Manchester M25 BLZ or
061-798 7613

i\-.
s

THREE VIC20 CARTRIDGES, 3K su-
per expander, £20; 3K Vic 4, £30, swap
Mission Impassible. Tel: 4383 734731,

Continued on page 40
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'Programming ' 19
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Editorial

The scenario of Wargames, a new film
which opened in London last week,
seems unlikely at first glance.

A teenager taps into the US defence
computer and inadvertently starts off
World War Il . . . ridiculous, isn't it?

But then you start thinking about all
the different tricks young program-
mers have pulled off in the past and
suddenly the film doesn't seem funny
any more.

Changing school marks is the very
least that these computer kids can
now achieve. They are far more likely
to break into some large corporation's
computer and wreak havoc with its
mailing lists or distribution system, just
for fun.

Defence computers, of course, are
much more securely guarded. Pass-
words are changed continuously, ran-
dom checks are made, even the loca-
tions are kept secret.

But, there is no such thing as a
completely secure system. Whatever
tricks and ruses a programmer uses to
protect a particular program, there is
always another programmer some-
where who can figure out how to get
round them.

Mind you, the computer kids who
get caught aren't the ones who worry
me. | am far more worried about the
ones who don't get caught.

Our new address

* Popular Computing Weekly has
moved. We are now based in new
offices, just five minutes walk away
from our old Whitcomb Street home.
Our new address is:

Popular Computing Weekly

12-13 Little Newport Street

London WC2R 3LD
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L b Po |a;5 ggﬁfrﬁieaneekl |
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Apple hits the
Microprofessor |l

APPLE is claiming to have
successfully taken legal action
against Sirtel (UK), to halt
sales of the Multitech Micro-
professor 1l computer.

The American manufactur-
er claims that the Rom of the
Apple-compatible Micro-
professor infringes copyright
and patents held by Apple for
its [le computer.

On July 27. Apple won an
interlocutory injunction res-
training Sirtel from continuing
to import and sell the Taiwan-
manufactured Microprofessor.

The injunction will stay in
force until a full trial is heard,
probably in the Autumn.

Apple (UK)'s managing
director Peter Cobb said: “We
are not prepared to tolerate
any form of illegal imitation of
Apple products.”

The terms of the restraining
order also prohibit Sirtel from
returning the existing stocks of
Microprofessors to Multitech
in Taiwan and also allows Ap-
ple to examine any future Mul-
titech products to determine if
they could infringe Apple’s
rights.

The Spectrum Retail chain
which stocks the Micro-

professor has recalled all
stocks from its dealers and is
now pondering what to do
with them.

Another
group
- gosh!

GOSH — the Group of Soft-
ware Houses — is a new body
in the micro world. officially
formed on August 1.

Set up by Mike Johnston,
organiser of the ZX Micro-
fairs, GOSH plans to act as a
governing body for the soft-
ware community to develop
and maintain standards for
customers and dealers.

The idea is that the group
will police itself, making sure
that software produced by its
members is up to scratch and
giving the customer some sort
of guarantee against being rip-
ped-off.

From an industry stand-
point, GOSH will campaign in
the interests of its members —
over such issues as copyright,
piracy and trading standards.

. The fee for membership of
GOSH has been fixed at £500
per year. Said Mike: “‘This
may seem a high price, but if a
company is seriously in busi-
ness than it must see that there
is a need for a group to repre-

Dragon drives
Continued from page 1

plemented on the Dragon con-
troller by Ken Kaplin, presi-
dent of Microware (LS own-
ers of the OS89 system), and
was delivered and demons-
trated to Dragon in late July,

The plan now is to launch
the Dragon 64, OS9 and a
range of compatible software
all at the same time in late
September or early October.

Software in the package
deal presented to Dragon
Data includes Dynacale, the
0S89 Visicalc equivalent licen-
sed from Compusense. -and
Record Management System,
a kind of Data Base manager,
licensed from Washington
Computer Services.

Chess wizard

Continued from page 1

A well-known chess author,
his company. formed with fel-
low chess writer Kevin (' Con-
nell — Intelligent Software —
developed the Sci-sys chess
program and the software for
the Mark 5 Chess Champion
— the dedicated chess
machine which became the

Mechanical beasts
show their paces in Hove

&

ORGANISERS of the Living
With Robots exhibition at the
Engineerium in Hove believe
it to be the first event of its
type in the world.

The museum’s display of

robots includes every conceiv-
able type, from heavy-duty in-
dustrial units to the likes of K9
from the Doctor Who BBC tv
series.

The exhibition aims to show
the increasing importance of
stich mechanical beasts.

Living With Robots was
opened to the public last week
by Patrick Moore and is ex-
pected to continue until the
end of the year.

The British Engineerium is
off Nevill Road, Hove, East
Sussex.

world micro chess champion.
Most recent of Intelligent Soft-
ware's products is the Cyrus IS
Chess package sold by Sinclair
for the Spectrum machine.
Elan Computers was formed
in November 1982. Originally
called Samurai Computers.
the company was compelled to
change its name two months
ago because of an existing
company, Micro Networks,
selling a 16-bit £3.000 Hitach
business system under a

Samurai label.

Few details are available on
the forthcoming Elan née
Samurai computer, The
machine is claimed to repre-
sent the first of a “new genera-
tion” of home computers.
Commented Kevin O'Connell:
“I have absolutely nothing to
say. No information will be
released until we are 100 per-
cent ready. I'm afraid I'm
going to continue to stone-wall
you.

Mike Johnston, secretary of
GOSH.

sent the interests of the soft-
ware houses.”

Membership at present in-
cludes Virgin Games, Quick-
silva, Bug-Byte. New Genera-
tion, Salamander and Silver-
soft. The steering committee
elected to get GOSH off the
ground includes Mike Jlohn-
ston (Secretary), Nick Alexan-
der (Chairman, Virgin) and
Rod Cousins (Vice-chairman.
Quicksilva).

GOSH is affiliated to the

Computer Trade Association.
Software companies interested
in joining should contact Mike
at 71 Park Lane, Tottenham,
London N17.
@ The Computer Trade Asso-
caition has held a series of
meetings with John Butcher
MP, Under-secretary at the
Department of Trade, to dis-
cuss matters of concern to the
micro trade — including
piracy.

Sierra
buy
world rights

IN what is probably the largest
single deal so far, Sierra On-
line, the Californian computer
games publisher, has paid $1m
up-front as a rovalty advance
to Canada’s largest developer
.of software — Sydney De-
velopment Corporation. The
agreement gives Sierra the
world home computer rights to
a series of titles using™ the
Johnny Hart cartoon charac-
ters B.C. and Wizzard of Id.

At least eight titles will be
developed over the next year
and a half for the Coleco.
Atari. Commodore 64 and
Apple machines., Two titles —
Quest for Tires and Wiztype
— will be out in the US by
Christmas.
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ARE YOU OUT OF
THIS WORLD?

SOFTWARE PROGRAM WRITERS
SILVERSOFT want to hear from you...

We are looking for out of this world, original,
creative arcade action games utilising cosmic graphics
written for any of the popular range of
home computers.

If you think the games you have invented would
challenge other space travellers contact:
Dougie Bern at SILVERSOFT LIMITED, now,
London House 271/273 King Street London W6
Telephone: 01.748 4125.

DLW S RIS
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LETTERS

Awful
Automata?

ith reference to the Let-

ters page this week

(PCW 14-20 July). 1 like the

Losers cartoons. though 1

liked Citizen Pain better.

Keep some carioon anyway,

besides those awful Automata

advertisements which should
be forcibly suppressed.

P Devereau

2 Worley Road

St Albans

: Herts AL3 5NS

Awful Automata advertise-

ments? Love them or loathe

them, you certainly can’t

ignore them. Besides, I'm a

Marx brothers fan.

Space
odyssey

n a recent edition of your

magazine (PCW 28 July-3
August). the editorial column
featured an item about micros
and humour. You stated that
HAL from 2001 is a dig at
IBM (HAL being one letter
ahead of IBM) — this is not
s0!

If you read either The Lost
Worlds of 2001 or 2010: Odys-
sey 2. you will discover in the
former “Every week some
bright spark notices that HAL
is one letter ahead of IBM and

surmises that | (Arthur C

Clarke) was taking a dig at this
noble institution. HAL in fact
stands for Heuristically prog-
rammed AlLgorithmic compu-
ter.” In the latter. there is a
conversation between two
crew members of the space
ship Lebedev (sent to rescue
HAL in the Discovery) to the
effect that many of HAL's
designers came from [BM and
this was just a meaningless
coincidence (this is probably
not completely accurate as it
was done from memory. but it
conveys the general idea).
Apart from this it is a very
good magazine and [ will con-
tinue to read it.
CGiraham Marsden
20) Apsley Road
Clifton
Bristol BS8 25P
Just a meaningless coinci-
dence, huh? Perhaps one of
our readers would like to send
in a program to demonsirate
the odds against this coinci-

dence. :
Of course there is more than

one explanation for the origins
of HAL's name, but I confess
that 1 prefer the IBM story to
“*Heuristically programmed
ALgorithmic computer®’,

An

easier way

Régarding the *‘Function
Repeat” program for the
Vic20 by Tony Dickens in
PCW Vol 2 No 29. He, and
other Vic owners, might like
to know that there is an easier
way to make all the keys re-
peat. All you need to do is
Poke location 650 with 128 —
to return to normal, Poke 650
with 0.

Locations 651 and 652 are
the repeat delay counter and
the repeat speed counter re-
spectively.

M Le-Vallois

31 Seedhill Road

Paisfey PAI 1SB

Basically
better?

hilst idly thumbing

through a software cata-
logue recently, it occurred to
me that the programs that |
play most often — ie, those
which best retain their interest
for me — are written in Basic
rather than in machine code.

This puzzled me to begin
with — everyone knows that
machine code programs are
harder to write, so you'd think
that they should be superior.
But, I have come to the con-
clusion that the ease of writing
Basic enables software writers
(or some of them!) to exert
their imagination and write
complex and effective prog-
rams.

On the other hand, machine
code writers confine them-
selves largely to arcade-style
graphics games, which require
little thought (once you have
the knack) and apparently lit-
tle imagination with endless
variants of Space Invaders and
Pacman. The programming
may be sloppy. but the defects
are largely overcome by sheer
machine code speed. The sole
function of such games seems
to be to prove that a 1-2 MHz
CPU chip is faster than your
reflexes, which ultimately be-
comes boring.

One such program that I
bought recently is a very pretty
arcade game but, after strip-

ping out the pretty back-
ground, all that you are left
with is two player-missile
sprites firing at your Space-
Invaders cannon. It would be
trivial (as well as slower) in
Basic. On the other hand, the
Basic-written graphics adven-
tures by companies such as
Epyx are sophisticated and
brilliant!

Perhaps the best games will
be written when good Basic
compilers are freely available.
Meanwhile, I shall continue to
compromise with bits of
machine code inserted into my
Basic programs.

What do other readers
think?

John F White

22 Starling Close
Woosehill
Wokingham
Berks RG11 2YY

Error :

list

an Beardsmore's comments

to a reader from Manchester
regarding Index List (PCW 7-
13 July) hit a sore point.

The problem is often one
that in reading a technical arti-
cle, spread over a few weeks
or months, errors printed in
the early issues come up
weeks, if not months, later,
perhaps in the letters column
or worse in some obscure cor-
ner of the publication. To
combat this problem in elec-
tronics, it is best to wait until
the series has finished before
evaluating the overall project.
At least with software listings
you cannot ‘“‘destroy compo-
nents’’ but you can waste a lot
of time.

Machine code articles are
the main problem, one missing
character or even an inserted
space, and bang goes a lot of
effort. The INGROUP (the
shorthand name for the Inde-
pendent Newbrain User
Group) is compiling a list of
articles on Z80/8080, etc. re-
lated machine code and each
month a summary of all refer-
ences to the Newbrain in the
press is made. For an annual
membership fee of £8.50 you
can gain access to this sum-
mary on cassette or hardcopy
by supplying a SAE. Some of
your readers may find it of
interest and worth joining the
iNGROUP for this service.

Looking through old copies
of Personal Computer World,

1 discovered a series by Mike
Banahan (vintage 79) which,
had it been readable, would
have been most helpful for
Newbrain owners. The series
which started in ‘78 was real
pioneering and it must have
inspired many machine code
programmers . perhaps
what is needed is a way of
keeping in touch with people!
I look forward to the cable and
satellite people providing the
alternative links to compete
head on with the two current
monopolies.
Anthony D Hodge
Independent Newbrain User
Group
15 8t Johns Court
Wakefield WF1 2ZRY

Mini-
Pacman

he following alterations
are necessary to allow
Mini-Pacman to run on the
unexpanded Vic2():
55 POKE 52.28: POKE 56.28
315 IF PEEK (197) = 64 THEN 400
320 K = PEEK (197): MO = @
325 IF K =9 THEN MO = -22
330 IF K = 26 THEN MO = 22
335 IFK =17 THENMO =- 1
340 IFK = 18 THEN MO = 1
Then delete line 920

PS. Thanks for the compli-
ment, but I am not the R
Watson who wrote the Mini-
Pacman program! My program
was the Screen Colour
machine code program pub-
lished several weeks earlier.
Anyway, the above alterations
should make the program
work.

Robert [ Watson

43 Derwent Road
Athersley South
Barnsley

S Yorkshire 571 30R

TRS80
users club

I am writing to ask if any
TRS80 colour computer
owners wish to form a sort of
users’ club, designed to make
the most out of this highly-
versatile machine (ie, send
tips, hints, listings, etc, to each
other).

Anyone who is interested
should write to me with details
of his computer (4K. 16K,
extended Basic. etc).

Paul Armitage
23 Gedding Road
Drinkstone

Bury St Edmunds
Suffolk
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HOME COMPUTERS

20k AQUARIUS

AQUARIUS: Tha brand new Aquarius
puter s part of Mattel
Electronica lotest developments in
advanced technology and offers full
e home computing lacifities, as well as
FJE‘“'?-E"'\' T extensive game play, using a very
3 wide rangs of plug in cartridges.
Since Aguarius in 8 Mattel Electronics
product, it benefits by the company’s
wide experience of producing high
wchnology squipment, s well as their game progremming expertiss which i evident
from the sdvanced pames which have béen for the Intellivition. Aquarius costs
89 and comes with microsoft basic built in. It is so simpls to use that you Il ba writing
your fint programs within minutes of taking the machine out of its box. You can even
record the programs on your OwWn cassette reconder st home, 10 you can use tham asgain
at @ later date. Most svailable domestic tape recorders are compatible with the Aguarius.

A POWERFUL MACHINE: For all it's simplicity, it ls also very sophisticated, It has a
ZH0A processor and it comes with BK of built in ROM and 20K of RAM, expandable
o 52K, It has o display of 40x 24 characters, and & graphic resolution of 320x 192 with
o total charscter set of 266 (including the complete ASCII set with upper and lower case
lattara, numbers and additional graphic symboli). The keybosrd has 49 full stroke
moving keys, unlike some of the cheaper machines which have membrane keyboards,
The size of the maching (excluding any of the additional peripherals], is 13" x6" x 2",

1 It is very easy to increase the capabilities of your Aquarius as all the

i plug straight into one another, You can add a Printer, 8 Modem, o Data
Recorder, Mini Expander and other items. All of the peripherals are very easy to install
and what is more, they 'ré easy 1o use. But the best news of all ks, they ' essy 1o afford.
WW: The Agquarius is capabie of being expanded 1o 52K
later in & disk drive will be available for it, with the commercial CPM

business operating system. This will allow you sccess 10 ons of the lergest software
libracies in the world, with literally hundrods of programs avallable for you to use,

: Various sophisticated programs will be launched on plug in cartridges
" type spreackhest and a word processor. In addition there will be

]
dorens of games and wtilities and alternative lengusges such

ﬂ‘\r‘a;?mw.mwa-m

Logo, which combined with the built in microsoft basic gives an
unbentable combination of high quality programming ability.

20K MATTEL AQUARIUS — £86 + VAT = £99

JHE SYSTEM; The CBS Colecovision
offers new standardy in video game
play. The axcelient graphics are well
implaminted with arcade titles such
o Zaxxon, Loady Bug, Gorf, Wizard
of Wor, Carnival, Mouse Trap and the
lovable Smurfs, The corsole comes
supplied with & three screen arcade
guality version of DONKEY KONG.
Parker snd other companies have also
snnounced ranges of cartridges for
Colecovision, 1o further enhance the
wida range of quality titles svailable
for this new television gemes machine,

JHE CONSOLE: The CBS Colecovision video gamess system nm schvanced technology
which produces superlative graphics resolution and excellent sound effects. The styling
of the console and hand controliers has besn carefully researched; the console is designed
w0 complament modern hi-tech equipment, and has clear features for sasy operstion.
The hand controliers allow fingertip control wis the B direction joystick, and feature 2
independent fire buttons, The push button keyboard s used for game selection and for
gamae control with some cartridges. The hand controliens are detachable and are connected
to six fewt of telephone coll coble, storing neatly away in the condols whin not in use,

AWMJME&M Avsri converter moduie allows Atarl VES software
cartridges to be ployed on t ecovision console, allowing owners the freedom to
purchass from the extonsive range of Atari compatible cartridges. It also means that

existing Atari owners can buy the CBS Colecovision games system without discarding
thair sofvware library . Silica Shop offer pen exchange fecilities it you wish to upgrade.

[ﬂ% gmgnngmﬂ MD%[,E.— The Turbo Driver Expansion Module allows you to
scwually drive the vehicle thet appesrs on your T.V. screen. The module consists of a
stearing whesl, dashboard snd accelerator pedal. One hand controller is mounted on the
dahboard to provide a gear change unit. The module comes complete with & Turbo
Driver cartridge, the first of several cartridges to make use of the module, which prowides
all the sction of sitting in the driving seat. This facility i unigue 10 CBS Colecovision.

%E %ﬁgﬁ EXPANSION MODULE: The Home Computer Moduls scheduled
or late . Bllcwa Conversson ol the games unit into &

sophisticated Home Computer, This Tlexibility of design £ 1 47
is #n important feature of the CBS Colecovision System
COLECOVISION - £127.82+ VAT =£147
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ATARI 400/800

ATARI 4D0/BOO; With the Atari Personal

omputers, you can play the ultimate in
T.V. games, teach yoursell new subjects
or skills, balance budgets, and even writs
your own computer programs in Basic,

IFICATI : Both the Atari 400
and can oy in up 1o 16 colours,
each with 16 intensities. They have four
indepencent sound synthesizen for musie
tunes/game sounds, glving four oclaves
with variable volume and tone control on
your T.V.'s speaker. The display graphics
sre of amazing quality, hiaving & detailed resolution of 320 =192, comprising 24 lines of
40 characters, Atari parsonal computers have a standard 10K ROM operating system. In
addition the standard Atarl 400 (£129) comes with 16K of RAM and the sxpanded
version with 48K (E178). The Atari 800 (£279) comes with 48K as standard. Both the
400 and 800 are now supplled with a FREE £40 Basic ing Kit, which includes
the Basic Programming Cartridge, m well a8 120 pape Basic Reference Manual and the
184 page Sell Teaching Manual by Bill Carris called ‘Inside Atarl Basie’, 30 you ean begin
programming straight sway, without buying any ‘extras’. Even a malns plug b supplied!

%UER 500 Pﬂ;ﬂﬂﬁq AVAILABLE: The Atari computers are supported by well over

programs avallable Tor your use, a larger seigetion than you will find on any other
television game or home computer] The wide selection puts Atarl way ahead of the
compatition. Just fill in the coupon and we will be plessed to send you o full price list
which gives details of our range of software available for entertainment, home education,
programming and home office use. We think you 'l sgree when we say i1 quite impressive.

100 FREE PROGRAMS FR-DH SILICA SHOP: If you buy your Atarl Home Computer
Trom o , you will recieve a FREE presentation pack of 6 cessetves, comtaining
100 programs mcludlnnn-nu utilities and demonstrations. A 16 pape Ixmkllt @iving-Tull
details of all of thess programs i svailable on request. If you heve slrasdy purchasd
your compuier slsewhere you can buy the set of B cassettes for £30. What's more, Silica
Shop offer & two yesr gusrantes on all computers as well as 8 FREE joystick. This adds
up 1o a great otfer that we believe can’t be beaten or matched by any of our compatitors.

ATARI 400 16K —£112.17+VAT=£129
ATARI 400 48K —£154.78+ VAT =£178 1
ATARI 800 48K —£242 60+ VAT =£279

VECTREX

THE SYSTEM: Vectrex is a totally unique Home

yitem, which has been exclusively designed and
engineared to duplicate resl arcade game play . Complete
with Itz own monitor display, Vectrex won't couss any
argumaents over the use of the family ‘s television because
it hag ity own Built in'sereen

: Vectrex does not use ordinary dispiay
techniques, instead it uses vector scanning to control the
images on the screen. With this scanning method, the
gun only updates the area of the screen that has changed,
whereas 8 normal T V. re-tranemits the ENTIRE screen
50 times & minute. It i this that gives Vectrex its speed,
and means that very little ter power is reguired
for screen control, and the mesults provide wery fast
responding and clesr images. These Vector Graphies'
e wsad in several srcade gamas such m Astérolds and
Battlezone, to give you incredibly high resolution and
quality . Vectrex brings all of this from the arcade right
into your living room, The Vectrex screen is capable of
displaying B0 columns by 40 lines, which ks significant

o the extensive developments planned for the system,
EXCITING SOUNDS AND ELECTRONICS; Vectrex hes an advanced microprocessor
with mare speed and power and axciting effects than many home video games systems.

REAL ARCADE CONTROLS: Vectrex has a unigue control panel, similar ro those used
in many resl arcade games, with 4 concave sction buttons and 8 full 360° self centering
jowstick. This control panel has o 4 foot detachable cord for maximum player freedom,
REAL Aﬂgﬁgi GRAPHICS: Vectrex has ity own 9 inch vertical screen and unlike o
conventional T.V. screen, uses advenced display technology to achieve brilliant, high
resolution imapery and superh game play newer before possible. The Vectrex display
provides special sffects too, such as 3-D rotation and zooming in and out, which a
régular TV, cannot match, Using & black and white monitor, sach Vectrex game comes
supplied with its own coloured plastic scresn owverlay to add 1o the excitement of game
play. The range of Vectrex certridges (£19.95 ssch], gives 8 good selection of arcade

such as Berzerk, Scrambile, Rip -0t and Bomber Atteck. Vecirex comes complets
with a fast paced Minsstorm’ geme built into memory.

-
01-309 1111
SIMB. 5102

SILICA SHOP LIMITED, Dept ZPCWK 0883
1-4 The Mews, Road, Sidcup, Kent, DA14 4DX
Telephone: 01-309 1111 or 01-301 1111
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Boahng
Dwcit Bhot e e ———— A!Aﬂl: The Atari Video Compurer Syetem known as the Atsri VCS or the 2600 has now
Ftarlghons . T become the T.V. game brand leader. In the UK. there are over 700,000 owners of the
Bgighr Bick: 10 . 18 VCS with access to a range of over 200 different plug in cartridges, each having a multitude
of differsnt variations and difficulty levels. Every system comes complete with the main
console, two individual joystick controllers, a8 pair of paddie controllers, serial splitter,
mains sdaptor, a 27 game Combat cartridge and 8 FREE 112 game SPACE INVADERS
cartridge. The console also incorporates special eircuits designed 1o protect your TV, set.

ECONDHAN MES: Wa currently have several secondhand Atari VCS units In stock
%ﬁi:ﬂ we are selling for only £38(inc WAT). This price includes the Cansale, with Combat

Cartridge and all the sccessories, &5 well a5 8 12 month guarsntes,
We also have stocks of several secondhand cartridges many at half
price (gl with 12 month guarantes). We will normally buy back

g% secondhand wnits and cartridges at % of our normal selling price.

EXTENSIVE CARTRIDGE AANGE: The Atari VCS is so popular that in addition 1o
Atari’s own cartridges, there are over 150 compatible cartridges, produced by at et a
dozen different third party manufacturers. Silica Shop has one of the largest cartridge selections available in the U.K. Our range of
over 200 titles (printed either side of this column), includes items in stock now, & well as many of the now relssses for later in 1983,

SILICA ATARI CLUB: Silica Shop hes over 20,000 Atari VCS club membsérs registered on our compuier. As & specialist company
we are able to obtain advance information about new developments and send detalled catalogues to all of our club membaers, anabling
them to evsluste new products before they buy. This is & totally FREE service, to receive your coples complate the coupon below.

SERVICE CENTRE: Atari Internationsl (UK) Inc hes recently sppointed Silica Shop s an authorised Atari Service Centre. Thig
means that we can now service your Atari VCS or 400/800 (under guarantee if applicable), whether or not you purchased it from us.

'M'CS COMPUTER KEYROARD: A keyboard will soon be launched to convert the VCS into a fully programfable home computer.
urther details, join our club by completing the coupon below. We will then let you knaw when further information s available.
STARPATH SUPERCHARGER: The supercharger plugs into the cartridge socket of your VC5 and expands its RAM almost 50 fold,

from 128 1o 6,272 bytes. This increased memory adds vivid high resolution graphics capabllities and significantly lengthens the game
playing time, Supercharger has a range of multidosd games {at £19.46 each), these offer the facility to play a

game in geveral distinct parts (great for adventures), the next section being loaded when you have completed
the previous one, thus enhancing the game play. For further information plesse complete the coupon below.

ATARI VCS CONSOLE — With SPACE INVADERS + COMBAT £60 + VAT = £69

ACCESSORIES

We stock a wide range of accessories for the Atari VTS and 400/800 personal computers,
Thi sime accessories con be used on the Commodore VIC range of computers. The Wico
range con also be used with the Texas Instruments computers on purchasing a special
adaptor. To give you an idea of the range available, just take a look at the following list:

VISION: Th
Trackball ICK: A mercury filled joystick specially made # mﬁ‘ﬁ.ﬁ.ﬁ%ﬂm;

by Wico or one handed operation, with thumb fire button. s T.\, game which offers 3-0 graphics
QUICK - SHOT: This joystick features a contoured === £ quality for only £98. Each cartridge
@ grip, thumb trigger and optionsl base fire ; & comes with 2 overlays which fit over
button. It is supplied with 4 sure foot suction grips. . . 4 I l;;: :{Im\:uhl;}d ==‘mtn:'|-l gmivlm
\ irections for - Ui

STARFIGHTER: Meat and compact with a small lhurhlmhﬂ's enntmllc.,vuhiuﬂ

a | i 1 3 3 B 4 A 3
irection stick. Metal interior for added strangth, can be moved accuratély in 16 directions giving a realistic simulation of lifelike movement.
VIDED COMMAND: With & - From 15t September 1983, the Mattel Intellivision T.V. Games Console will come with a
Tapered handle, this jaystick . Wico FREE VDICE SYNTHESIS MODULE, normally priced at £50. This unit creates high
is for one handed use, It has Straight quality synthesised male and female voices as part of the game play on cartain cartridges,
a directional control which is similar 1o a jet fighter joystick. Stick HEW MATT _RELEASES: Wy not complrns tha copon Desre B pin The Sels Mates! Dwedns
with b wmd receven sur F i-wmrw wa and 16 pages caralogue deta M iwi relwmnry, Thaow will 1000 be gwer

wi RED-BALL: An arcade type joystick with a red ball handle, | Stick PNty £ artiadges sviclibie f0¢ the Mattel and o pmall sriection fiom ...,.. il i

Tt Teatures 2 fire button lecations, one at the base and one on the Eire .m tie Sopuarms, Burger Tirma_ s Bombsers, Chess, Choudsy Mo . Loco Mation, Meion X, Mysiic Cantle,

v’ " 1 DMIEMHS&MISMOSMII«U1 wr-f!-h- ; Happy T Falall, Susmpede
stick. It comes supplied with 4 grip pads for easier table 1op use. Button Biwt Print, Caerntd, Donkey Komg, Gie!, Mot Seniet. ot Tou Yoo ea, Weovare: Warsdof Vor Tecaie.

WICO STRAIGHT . STICK: The main festure of i | S iy o e e o O el A

joystick Is its arcade style, bat handle p, It also has 2 ¢ J

Ifit‘; 1;‘_.||:nl|, Four grip‘:m included l?;: tabie top wse, COMPUTER KEYBOARD: In July/August 1983, Mattel wﬂl_ be lasunching their new
2 “koy computer Key d attachment calied “Lucky” which is lully programmabile

w—-—-—-—ﬁ-—’m TJRACKBALL:. A true srcade siyle trackball for : mnd has microsaft basic built in. It will transform your Magter Component into a home

us# with your Atari or Commodore VIC, This product is computer. The adaptor alo sccepts 8 6 note polypheonic music

designed ta give arcade control in your living ‘raom. ~ synthasiser and full size 49-key piano keybosrd thet will make
12° EXTENSION LEAD: A 12' extension for Atari and T, learning music as sagy as playing games.
Atar compatible joysticks for grester player fresdom, - MATTEL + VOICE — £85.22 + VAT = £98.00

VIDEO GAME CLUB} FREE LITERATURE

In a fast moving market like video es, it is difficult 1o keep up 1o date with all the
developments |lﬂ|.| taks p!ue.Withm programemes and m::’-ri:s being introduced at ’ | B B B B B B B R B | -
a fast rate by several different manufacturers, it is impossibie to ger all the information
you reguire from one manufacturer alone. It is for this reason, that we have set up EREE LITERATURE — Pleasé send me your FREE LITERATURE and
owners clubs for the mome popular video games and hame computers, to keep you fully catalogues on the Tollowing items:

up to date with what is going on with your particular machine. As far &2 we know, Silica
Shop are the only company to offer such clubs, but that is not surprising since we are
the specialists. We currently have FREE clubs for the Atari VCS, Atari 400/800 home
computers, and Mattel | ntellivision. Soon we will have clubs for Colecovision, Aquarius DOWNERS CLUB — | alresdy own the following products, please enrol
and Vectrax, So i vou own one of these machines, fill in the coupon opposite, and we me In your FREE club:

will enrol you FREE OF CHARGE in the club relevant 1o your computer ar video game.

01309 1111fi~ — -

' .'. LI M “ :
POSICOE: oiviererins ZPCWK 0333
""'. "'" -l----------‘
SILICA SHOP LIMITED, ant ZFC%'HK D883
i e imio. | FREE LITERATURE
Telephone: 01-309 1111 or 01-301 1111
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Sunfall

A new game for 16K and 14K Spectrum by Jonathan Medhurst

Your mission is to provide sunny weath-
er for all and keep the clouds and rain
away. Unfortunately, the clouds are bound
to break through . . . eventually.

This game is played on a screen that
has 20 rows of green blocks. The idea is to
slide these blocks left and right to let your
yellow sun drop through the gaps.

But, there is a catch — in the form of a
cloud. You must prevent the cloud from
falling to the bottom, or you will lose a life.
There are also raindrops on the way down
which you can pick up for extra points.

When you reach the bottom of the
screen, you are automatically returned to

the top. After completing five screens, you
progress on to the next level which has
fewer blocks, making it harder lo prevent
the cloud from reaching the bottom.

The original version of the game used a
Basic routine to set up the 20 rows of
blocks at random, but this took over 20
seconds to complete. To speed things up, |
converted that part of the game into
machine code, which is stored at address
32500 — the program will Run on both
16K and 48K Spectrums.

To start the program, type Goto 3040.

|

List of variables:

breaks Number of times lel you can break a
biock.

cx, cy Co-ordinales for the cloud

drops Mumber of times you have dropped from
top to bottom

hi Highest score so far

leval Number of the curreni level

sScorg Your sCore

suns Number of suns laft

8x, §¥ Co-ordinates for the sun

tirme Delay before mowving the rows at rangom

5 Stores value of Inkeys

() Stores 20 rows of 32 blocks (each biock
has two characters for colour conirol pre-
ceding it)
Used to put & space in a row; 58 = Chr§186
+ Chr$o + space

a, b, ¢ & a8 General purpose L

g

10
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L=tlevel*ilevel (23) +
): POKE 328538 LEU![
USR 232500: LET time

P28 LET Le
3x(level>=
B+70: LET

21

LET cx=2: sg:
LET c!-INT IEB— M
sSy#3+1 TO sux3+3)
#*3+1 TO cy*34+3) =

PRINT “ L:";(
level; " B:"ip
BRIGHT b St

TAB 1. PRI
a1 Tb' 2 PRINT

cy; INK 7;"0"; 9
sx,s! BRIGHT 4. TNk -"i
T i$=INKEYS: IF i;¢>-" TH
EN LET time=@: IF ig=" THEN PR
INT 8@, FLASH 1; "HOLDING" : PAUSE

2020 IF i%$="8" THEN IF sx<«21 AND
brzaks THEN PRINT AT SH+1,51; I
NK B;" “: LET breaks=sbreaks : P
RINT AT ©,26, breaks: LET r$isx,s
$3+41 TO syx3+3)=s§
33? IF is<>»"E" AN i%$<»"8E" THEN
¥

M~

Y
a:
@ ;
6;
IGHT
a

VODEAG ~ pare
00 =8

31.1

ime=time+l: IF 1ime>lS-lev
N LET i$u"5": LET time=0:
4=
="g8" THEN LET r$i(sx-1)
4 TO ) +rgisx- 1, 0 3):

Y-1+32% (NOT sy): LET cy=

L i
L E
F D
a4
x-—u
=
32*(NGT cyYyr:. IF sx¢>cx THEN
r
I
Sx

=i

e
ET
1,
a
{s

H
RN
a
(s
2
+

ch 1]—f!(tx—1 4 TO )+r$¢(

| o is ="8" THEN LET r$isx-1)
- 4& TO J)+r$(sx-1, TO 922
s!:su+1—32515 =31): LET ¢
BEFl(cy=31): IF sxX{(>CXx THE
ttcx iurltcx—1,94 TO J)+r %

cx -1
2369 iF ig:"&" OR i$="8" THEN BE
PRINT AT sx ,0;rsisx -
: INT AT cx,@;r$fcx-a)
EB?B IF ATTR i5x+1,5¥l<>12 THEN
IEEP .Ei aa: PRI EX,5Y,; K
a; LET sx=5x+1: LET Score=s
cort+ttv¢L+teueL*9*tHTTn (sX,549)
=13): PRINT AT @&,;,7-LEN S5TR sSCOr
e;score. IF £x (222 THEN L r$i(s
s!§3+1 TO s59Y*3+3) =5§
2036 F ATTR (cx+1,cy) <>12 THEN
BEEP .@1,12: PRINT I ;AT cx
! el ET cx=cx+1l: IF cx<>22 fH
f LT rBEn T tuaaed TO CueR4nl

HBSB IF sxX <322 AND cx<>»22 THEN G
0O TO 2009
21202 IF cx=22 THEN LET suns=suns

-
L

nan ﬂrIIJH.

rn sgx rc

-1; IF suns=-1 THEN PRINT AT 9,9
TTAB 21 AT 10,107 v FLASH 1 8
RIGHT 1. “GAME ou&n"- BRIGHT @
Lgsgna,- “.AT 11,9;fAB 21: 6O o
2110 IF cx=22 THEN BEER .1,18: B
EEP G0 T0 101ie

- 1
S1c0 LET drops:dréps+1, IF drops
=8 THEN LET drops:ﬂ LET SCore=%
:orl+1ﬂﬂitevet LET Level=level+

21308 BEEP .1,@: BE .1,4: BEEP
. @: LET sx=2: LET r%i(sx-1,s59y%
1 To s g*a33) =3%: G0 To 200 6

3000 DRT b, ; :

aaza DATA "&".d, 1é 40, é é.a

4920 DATA Q" ,48,72,72,132,130,1
18,120
éaabnrn "% ,16,84 ,56,254 ,56,84

é 6 INK 7: PRAPER 1: BORDER 1: ©
LEAR 30409. DM r$(20,96) : PRINT
AT 19 8; "Han on a second”
3080 FOR c=1 TO 4: READ a$: FOR
2=USR a$ TO USR ags?: READ b: PO
KE a,b: NEXT NEXT
3068’ RANDOMIZE  : LET him@: LET s
§=CHRg ABICHRS B+
72 DATA 1,127,3,42,75,92,17
2,28,229,42,113 8448478578122155
s 1228 ad, 1 é i 226
6 65 & é 1% §;12 17 i 1é é
%% aé4 é

éaﬁéi séaé 1i4,5s 11, 1éa

5036 FOR- 3532500 TO 32882: READ
Bb: POKE a,b: NEXT a

SBQB PRINT
sn": PA
THE GD auB
3100
4000 LET dr
Lect Level
4018 PRUSE
‘lliu OR i
28 INPUT

oo

AT 1a Z:; Instructions

USE IF INKEY$="y"
593

ops=0: PRINT aB Se

gr play: 1
@: LET uINKEYs
$76" THEN GO T 491&

LET score=08: LET sunss=4- INT l{t

s2)

Ll
7] K=
L= Ll e

LET breaks=10-iLevel:

10008: IF scoreshi THEN L

7e0@: GO0 _TO 4008

sSuB
Seed@ FOR a=6@d TO @ STEP -2: BEEP

6300 FQREISB TO Gﬂ STEP 2: BEEP

XT
7603 PRINT

«B2,a-1@: NEXT a: NE

AT ©,0; "S: 20000 ;AT @

,7 LEN STRS 5curE£scure;Tna a;"H

:@2@aa”; AT @&, 16-
RETURN

N STRS$ hi,h

8203 CLS : PRINT “SUNFALL"’“"® 1
Q83 b% J.Medhurst”° """ This g9ame
is ptayed on a screenthat has 2
a rows of green blocks"”, INK 4;"
“: INK 7;",; with gaps in them.
The aim ofthe game is to slide t
hese rows across to enable our
sUn; " INK 8;"8"; INK 7;" u.dr

og from the top of the screen”
8818 PRINT "to the bottom throug
h the spacesin the blocks. There
is also a cloud; “; INK 3;"Q";
INK 7;" which you must prevent
from dropping to the bottom, if
gou don‘t you will Loose a sun.’
@28 PRINT " When you reach the
bottom you are transported back
- to the top until you have done
five drops, after which you reci
eve 108 times the Level numB
t{ i2£P0iﬁti!nd g0 onto the next
ev a
8032 GO SUB 9@@@: PRINT " For ea
cCh row of bLOCKRS YOoU mOovedown Yo
u get the Llevel number inpoints
an if there is a rain drop; *
; INK S;"0"; INK 7;" in the the
gap the sun drops through ou r
eceive ten times that number o
f points.”
8242 PRINT " IF you Find that Yo
u are unableto find a8 gap 1o dro
K throuih then znu can press t
e ‘'@ eg and the block under
you will e disintegrated. You ¢
an only do this a small number
of times, and the number you h
ave lLeft is shown on the top row
after the iletter 'B°."
8080 PRINT " To move the rows Lle
fFt and rightyou use the “S° and
e - leYs respectively, doing
50 wil movethe row the sun is i
n and the cloud’s row in the @
iven direc- tion. If this Laces
ei}her overa space then they wi
LL att."
8280 GO SUB 9@2@0: PRINT * The hi
?her the Level the Less blocks
here are which makes it more di
FFicult to 5to; the cloudreachin
g the bottom. o make ngs
worse; after a set time; whic g
ets swaller, of not mov- ing a r
ow, the rows move in a random
direction."
8a7@ PRINT " At any time you may
press “H’ which will hold the
game until a ke? is Eressed. ik
ilst zou areplaying the top Lline
of the screen will show, Fr
om Left to right: Your score, 1t
he hightst score, the Level ith
e number ofF bLOCKSE yYyou can blast
, and how many suns you have L
eft. E.i.“
8@a8@ PRINT ~“"5:@249 H: 949212 L
@4 B:4 "; INK 6;° el o | i b
You will now be asked at which
teve L ;ou wish to start on.™
P00 PRINT 89; "Press an! keg 1o
continue.": PhUGE a: P = ,B:
BEEP «1%,-4: INPUT "": LS : RET
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¥EP FOLKS —1LS HERE: Yy

Dragon
Com. 64

CALIFORNIA

HOWDE DO PARDNERS

This here’s Prospector Jake, | sure am havin' one 7%
helluva time tryin’ to peg ma claim with those damned v Ly
Injuns a hootin’ an a hollerin’ all over this territory. Ma job

gets harder as | move from one Gold Field to another. | i é@
know, that is me an’ ma stubborn hornery ol’ Mule here (3,

know of 24 rich an’ | mean rich seams of pure Gold. All it needs to make
this here ol’ critter happy is that you help me peg every doggone last
one of them claims.

Can YOU help Jake become rich, help him peg his claim, dodge the
arrows, avoid the tomahawks, and plant the Dynamite in just the right
place?...YOU CAN!!!

YIPPEE . . . Git yer Picks an’ Shovels and join the CALIFORNIA
GOLD RUSH. .. NOW

Amazing Arcade Action . . . Stunning Sound and Graphics
Available NOW for Commodore 64, Spectrum 48, and Dragon

8 X.95 including P&P
SPECIAL OFFER SPECIAL OFFER SPECIAL OFFER

Order CALIFORNIA GOLD RUSH before August 14 FREE
and get a 10-game Cassette of terrific games . . .

COMING SOON

LEAPIN’ LANCELOT: Medieval Machine Magic to enthral you
GALACTIC SURVIVAL PAK: Every Astro-Traveller must have this!

m TOTAL SUM INCLUDED €
Please make cheques and POs

payabile to ANIK MICROSYSTEMS
We always need Dynamic Dealers 0 *""‘Eéﬂ%?rﬁot‘.ﬂm
and Imaginative Writers i i
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Sinclair’s soft options

David Kelly talks to Alison Maguire, Sinclair's software evaluator

inclair is showing signs of paying grea-

ter attention to software. Six months
ago Alison Maguire was taken on to fill a
new post — her brief, to sort out a more
co-ordinated company approach to soft-
ware. :

It is an appropriate time for the move —
a lot of the more exciting things happening
at Sinclair depend heavily on software —
the Microdrive and Rom cartridge adaptor
to name but two.

In the past Sinclair has never produced
its own software — instead choosing to
‘adopt’ a very small number of software
houses — such as Psion — to write
material for it, which is then sold under a
Sinclair label.

But the emphasis is changing at Sinclair,
and Alison Maguire has been appointed
specifically to develop Sinclair's software
involvement — to select third party (inde-
pendently produced) software to be
bought in and sold under a Sinclair label.

“Sinclair has never done and does not
intend to develop its own software,” she
says. "The sort of skills needed to produce
good software are not the same as those
to produce the hardware, and | can see no
point in establishing an in-house software
development team which could become
sluggish or lose its creative edge.”

Over the last few months, Alison has
been sifting her way through the mountain
of software available from independent
companies for the Spectrum.

“An awful lot of people don't know our
role — we do publish software, and we do
sometimes accept programs from indi-
viduals and smailer houses. | look for
originality first and foremost — then good
graphics and speed are important. We
have a steady flow of software in to us —
the problem is one of deciding which
programs to chuck out.

*With games you need a creative flair —
itis almost indefinable what makes a good
game — they either sparkle or not.”

Games have not really been Alison's
main worry — there are a great number of
sxtremely good ones already available for

the Spectrum. Her main priority in the last
few months has been educational soft-
ware: “l've been pretty unhappy with what
| have seen on the market already. Most of
the programs have either been written by
educationalists with no knowledge of com-
puters or vice versa.

“We have approached the field with
some humility. Sinclair has now gone in
with Macmillan Educational publishers and
we will jointly arrange for the production of
software based on their existing material
— ten titles designed for use in primary
education will appear in November."

In this arrangement — the first of a new
kind for Sinclair — Sinclair will act purely
as an agent, putting programmers and
authors together.

The importance given to establishing a
range of educational sofiware fitles is in
part due to the Spectrum’s failure to
capture the major proportion of purchases
for schools under the Department of Indus=
try's grants scheme. Says Alison: "‘I'm
actually pretty hopeful-of the Spectrum in
schools. Given the way the Dol's scheme
is worked — with a discount based on a
percentage of the micro’s price — | don't
find it at all surprising that the Acomn
computer has dominated the project.

A worthwhile investment

“But most schools are only on their first
computer now. When they come back for
their second and third machines | am sure
that they will be buying Spectrums. | don't
know that we will ever take over from the
BBC machine in schools, but | am very
enthusiastic.”

The other thing Sinclair will be doing in
the educational field is taking the MEP
software used in schools and selling it into
the home market as a back-up.

Other software in the pipeline includes a
number of utilities — an assembler, moni-
tor, compiler and graphics package.

On the business software side, Alison
has yet to come upon what she wants — a
fully integrated suite of packages.

“There are an awful lot of small
businesses that would consider the Spec-
trum, with a suite of business software and
a couple of microdrives, a worthwhile
disposable investment — just to find out
the potential of a business system.”

As far as the Microdrive is concerned,
Sinclair is leaving it pretty much to the
individual independent software houses to
make of it what they will. The Microdrive
cartridges offer around B5K and are very
secure — and Alison is convinced that
software houses will see its potential.

Sinclair is currently making arrange-
ments with existing software houses to put
a few titles on Microdrive cartridge under
the Sinclair banner. Psion's Flight Simula-
tion and Melbourne House's Penetrator
seem likely existing titles.

If a software house wants to put its:
material on Microdrive cartridge without
the Sinclair banner, then Sinclair will sell
them blank cartridges in bulk. These can
then be recorded using the Spectrum and
Microdrive itself — not as laborious as it
sounds — the recording is extremely fast.

Some software houses have already
had a Microdrive for a couple of months
now and many more should have received
one by the time this article is published.

Rom software is also high on Alison's
agenda. ‘‘There are now enough
machines sold that it is worthwhile trying a
Rom cartridge interface and software on
the Spectrum. | have arranged for a
number of titles to be available at the same
time as the ZX Interface 2 — the Rom port
— is launched in time for Christmas.”

One of the intentions Sinclair Research
has is to slightly shift its emphasis towards
the software side. "'We are interested in
building firm relationships with a small
number of existing software houses — just
as we have with Psion. Moving towards
taking a greater part in software develop-
ment — without setting up our own produc-
tion facility.

“These few companies, | hope, will get
involved at a much earlier stage in the
design of new Sinclair products. The prob-
lem is finding the right people to work with.

“We do intend to be much more forward
with our new products and make informa-
tion available to this small number of
companies — in fact these suppliers are
already privy to some details of our new
products.

“One of the factors that has decided us
to make this move is that any new product
— any successor to the Spectrum — will
be more complex than the existing compu-
ters and this will also mean software of
increased complexity.”

Sinclair's new machine will be capable
of professional application. The word is out
that Sinclair is looking for business soft-
ware and it is no accident that Alison's
career before joining Sinclair has been at
that end of the market — first as a
programmer and then systems analyst.

The new ‘professional’ machine — so
called because it will be pitched between
the home and business sectors — could
make its debut at the end of this year —
but it's likely to be early 1984.

Prices suggested are around £300 and it
is intended to be a competitor for the IBM
PC and Osbourne machines! L]
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An impartial view

Jeff Naylor turns star gazer as he delves inside the workings

of the Mattel Aquarius

ith a mixture of enthusiasm and

curiosity, | tore away the outer pack-
aging to discover a futuristically styled
computer; solid, if rather small. | threw
aside the instruction pack, intending not to
refer to it until an apparent breakage had
occurred, and set to work.

As | cleared a space on my desk in order
to set up this new wonder, my hand struck
a slightly sticky object under a mound of
paper and casseftes. Suddenly | was
comparing Mattel's Aquarius with my own
Spectrum: my attempt to see Aquarius
through the eyes of an impartial first-time
buyer had failed. What follows is therefora
a somewhat bigoted view, arrived at aftera
few weeks of dabbling in the simple
delights of Aquarius,

The computer seems quite heavy for its
size, (13in x 6in x 2in), especially as the
power supply is separate. This is attached
permanently to the keyboard unit by a
fairly lengthy lead which allows it to dis-
appear down the back of the desk, behind
the telly, or anywhere else out of sight,
where it will get covered with dust, or
worse. The keys are made of a hard, bright
blue rubber, not unpleasant to use, but
they require a good stab to make contact.
Whilst the overall width of the keyboard is
the same as the Spectrum, there are up to
13 keys to a row on the Aquarius (as

opposed to the Spectrum’s 10), which
results in the Aquarius having consider-
ably smaller keys. These factors preclude
touch typing, at least for adults.

The setting up of the machine is well
explained in the supplied literature, which
includes a simple introduction in the form
of a free-standing, flip-over booklet. All the

sockets are familiar
and reasonably
solid. To the right of
the keyboard a cov-
er hides the expan-
sion slot; this
houses either a
single cartridge or
the mini-expander.
A small green light
is located in the
bottom right hand
comer of the com-
puter which indi-
cates when the
machine is on, in
response to a rock-
er switch found
nearby on the side
of the case. The
last control is a re-
set key, at the top
left of all the keys: it
is surrounded by a
raised rim to pre-
vent accidents, but
| stil managed to
press it inadvertent-
ly. This need not be
fatal, however, as
by pressing Cir C
you can salvage
your old program.

Inside the machine, the impression con-
tinues to be one of a reasonably well
constructed computer. There are no signs
of the bodging that can be detected on
early versions of other micros. The
keyboard is connected to the main PCB by
the fragile tails found in the ZX81, but then
you're not supposed to take it apart.

The chip count is low, with a handful of
logic chips; one 8K and one 2K Rom; 4K of
static Ram; an NEC equivalent of a Z80
processor; and two custom built chips, Of
the latter, the one made by Ferranti identi-
fies itself as a ULA. Even after a phone call
to Hitachi UK, | can discover nothing about
the other chip, except that it is a “Prog-

rammable Gate Array” (is this Japanese
for “Mind your own business"?). As
Aquarius contains no well known video
controller, we will have to wait for Mattel to
release some technical information before
we can find out precisely what it can be
persuaded to do.

A voltage regulator is bolled to the
corner of the heat sink which disappears
under the PCB. Surprisingly, the heat sink
is revealed to cover the entire base of the
machine — here is the reason for the
weight and rigidity of the computer. The
few pence it would have cost to put
something similar in the base of the
Dragon would have been well spent, con-
sidering the tendency of the larger (and
more expensive) machine to dance around
the table.

he Aquarius reassembled, | sighed with

relief when it worked: I've broken better
computers than this. I've also seen beiter
computers unable to produce a decent
picture on my tv, the Aquarius’ video was
clear and steady. The screen can display
16 colours, but the resolution is restricted
fo two colours in each character space.
Although claims for high resolution have
been made for this machine, in reality this
amounts to the excellent character sel
consisting of 256 shapes, which includes
lower case and even a small running man.
Yet you're stuck if you want lo move a
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shape around the screen one pixel at a
lime or draw a reasonable circle.

There are 40 columns by 24 lines,
although the Basic only uses 38 columns.
A 25th line exists at the top of the screen,
but you can only address this by Poking
the video Ram directly. However, the first
column of this line also dictates what
appears in the screen border, 50 you can
fill the entire screen with, for instance,
green pound note signs — should you be
s0 inclined. The creation of dark borders
did confuse my tv's line hold, which is
probably why this facility is not mentioned
in the manual.

The sound output from Aquarius is
routed through the tv speaker. In my
opinion this is the best method, but it
requires a more expensive modulator
logether with the multiplex chip. Simple
sound is generated by toggling bit 7 of port
FCH. In Basic that means simple beeps,
but machine code has achieved passable
speech on machines using the same
system.

quarius’ weakest point is undoubtedly

its cassette storage. Mattel is selling a
Data Recorder, optimised for the Aguarius,
but at £40 this seems a poor alternative to
a robust interface. It required a good half
hour of fiddling to set up, as the replay
level is exitremely critical. Din level is
insufficient. | suspect that the computer is
designed to accept Japanese ‘line’ level,
as | settled on using an external speaker
oulput turned down very low. By way of
compensation, the Basic supports a verify
system.

Mattel is taking no chances with the
language Aquarius uses — Microsoft is

language. Using a
non-specialist
‘teach yourself’
tutor would cause
no problems here.
Very welcome is
the use of optional
single key entry for
the most common
commands and
functions — these
are laid out on a
keyboard overlay
and activated by
holding down the

Cir key.
One curious
omission to my

mind is the lack of a

Cls command. Certainly, you can clear the
screen by using Print Chi$ (11), but, to the
absolute beginner, that may signal the
onset of the computer jargon he or she is
dreading. .

This apparently trivial omission is indica-
tive of the lack of graphic commands: to
use colour and moving shapes involves
getting bogged down in a morass of Peeks
and Pokes. There is a plotting system
which manipulates the block graphics,
giving a monachrome resolution of 80 by
72, but with only BK of Basic it is too much
to expect system commands such as
Renumber or Block Delete. Aquarius does
support multi-dimension arrays, Microsoft-
style string slicing, and even a Fre (x)
function which returns the amount of mem-
ory left. With a 4K machine there are 1731
bytes available, which in practice isn't
much more than four screens of Basic and
a handful of variables.

undoubtedly the most common dialect of
Basic. The Aguarius contains 8K of Rom,
which includes the operating system and,
by modern standards, sparse Basic. For
first time users there are plenty of com-
mands to master, enough functions to

confuse, and no serious omissions to the

P

The biggest drawback to programming
the machine is its lack of an Editor.
Microsoft line Editors may be difficult to get
accustomed to, but they must be prefer-
able to retyping lines completely.

Because of the size of my quite normal
fingers on the small keys, and especially

because of the lack of an Editor, | soon
stopped using multi-statement lines, so it
took some time to discover that the max-
imum line length is only 72 characters. On
entering a simple monitor program o
investigate the memory map, | discovered
that Peeks and Pokes only operate in the |
range 3000H to 7FFFH.

The manual gives one vital piece of
information for those interested in using
machine code: the address at which the
call performed by Usr (x) is stored. A
gentle dose of 280 code soon revealed the
unsurprising fact that the Rom sits be-
tween addresses O and IFFFH, using the
restart addresses for major routines such
as printing to the screen. | found no trace
of the character Rom. The area 2000H to
JFFFH is empty, and the next 2K+ con-
tains the video Ram and system variables.
The screen is memory mapped in a logical
manner, with the colour file sitting exactly
400H higher than the characters.

aving charged a mere £79 for their

computer, how do you think Mattel
intend to wring additional fivers from our
tightly clenched fists? You may not be
surprised to discover that their range of
attractive (some may say essential) add-
ons are less competitively priced. The 4K
stalic Ram pack costs £19.95, and the 16K
dynamic Ram pack.£49.95.

The mini-expander has slots for prog-
ram and Ram cartridges, and comes com-
plete with two disc type hand controllers.
Its prime component is a three channel
sound chip, the popular AY/3 8910, which
also acts as the joystick interface, and is
used in many computers and add-on
boxes. There seems to be no way of
controlling the sound from Basic, as the
Aquarius has no Out command. The chip
can be bought for under £5 retail, yet the
mini-expander costs ten times that
amount.

A printer is available for £140. It is a
thermal 40 column device, controlled from
Aquarius's serial port. Clear printing, quiet
operation, and a copy command make it a
pleasure to use, but the print-out is really
only up to listings standard.

continued on page 17
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Mattel's predominant interest is in sell-
ing software. They have access to a large
range of titles already developed for the
Intellevision system, and, as there is no
point is reinventing the wheel, | expect
most of Aquarius' games cartridges will be
coples of these; or, rather, imitations, the
video resolution not being quite up to
Intellevision standards.

| was supplied with two plug-in games,
similarly packaged, and | set up the least
promising first: this was entitled Snafu
which, | believe, are the initials of a rather
unsavoury American phrase. For your

money you get the cartridge, the instruc-
tions, hand controller overlays, and a
keyboard overlay which comes in two
parts in order that it can fit into the box. |
left the whole lot in the hands of a British
Standard Computer llliterate while | had a
bath and, within five minutes, the noises
penetrating the bathroom indicated that no
problems existed with the instructions or
the game.

tis basically a surround-type game for two

players and two computer controlled
players, with variations. Although it is nol
much fun playing on your own, as the
automatic opponents are rather predict-
able, with two players it is embarrassingly
addictive. Using the mini-expander nol
only added hand controllers, but also
initially impressive music and sound
effects. However, the banality of the music
began to irritate after a short time.

The second game, Ulopia, promised to
be a management game with arcade
elements. But, | found it a rather unhappy
mixture, lacking the kind of excitement or
addictive quality which is essential for a
successful game. Both Snafu and Ufopia
used the standard graphics set, and the
results fell far short of arcade quality. No
doubt games to suit all tastes will be
produced, but | suspect that the machine’s
limitations may sometimes show through.

On the more serious side, Mattel has
produced two major application tools

— a spreadsheet calculator and a filing
and limited wordprocessing package. | had
a short time to try them, but much longer to
study the documentation. Finplan, the
spreadsheet, seemed very simple to use
for someone with little experience of these
matters. The screen forms a window on a
large sheet of calculations, the size being
defined by the user up to a maximum of 63
columns by 255 rows. The manual demon-
sirates how to use the program, with the
example of calculating motoring expenses
over a five-year period,

The virtues of the program emerge

address book, as record cards, or even as
a limited wordprocessor. For this system to
be more practical than pen and paper,
however, floppy discs are needed — the
locating, loading, resaving and verifying of
records of any length with a cassette
storage system as slow (about 300 baud)
as that of the Aquarius is a very tedious
process.

One important point to note is cost. Both
programs need extra memory to be useful
— & mini-expander is needed to host both
memory and program simultaneously —
and the cartridges are £49.95. This makes
the original cost of the computer look silly,
doesn't it?

At least two additional languages are
planned. Logo will attract the interest of
educationalists and Extended Microsoft
Basic promises to expand Basic to the
level of sophistication which is becoming
familiar to home users. It will be interesting
to see what graphics commands are in-
cluded. The quality of the programs is
extremely high and the standard of docu-
mentation good, with a helpful style of
presentation: the advantages of plug-in
software, while not confined to the
Aquarius, are exploited to the full.

Marlei promise some interesting add-
ons, including a CP/M disc system
and a modem which is only awaiting British
Telecom approval. Aquarius Il is also
coming soon — if Mattel stick by present
policy, the Rom software should be up-
wardly compatible.

There is no one thing that | can blame

when prices change or you wish to specu-
late with such questions as: ""What if |
bought a diesel engined car?”’ Anyone
who enjoys the number juggling that this
tool facilitates would find this program
useful. Anyone who actually needs a
system like this for business use would
buy a professional one and claim for it
against tax.

The second package, Fileform, is a
flexible program capable of acting as an

for Aquarius's failure to impress me. The
machine is a wonderful example of con-
sumerist design, but in most areas it is litlle
more than adequate. If you want to try your
hand at programming, but also want a TV
game, then this machine does offer a
low-cost option. Aquarius has squeezed
into a constantly narrowing gap in the
market, and Mattel will have to juggle its
prices carefully to achieve the market
share they desire. [ ]
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TheWorking Spectrum

A collection of sophisticated Basic
programs and subroutines including
Unifile, Renumber (handles Gotos and
Gosubs) education, accounts, games
and scores of essential routines. Put
your Spectrum to work with what must
be the most comprehensive Spectrum
book. 248pp £5.95*

Behind the wheel of your machine.
Cruising on Broadway. You look mean.
People stop to stare. Suddenly a black

Cruising on Broadway :

TheWorking Commodore 64

Some of the more advanced programs in
this collection include a word processor
and text editor, a music and sound
synthesiser, a sprite editorand a
program which allows you to enter high
resolution graphics mode, This is not
available in the standard Basic.

160pp £5.95

New from Sunshine

-and-white pulls onto the Broadway
behind — its light flashing and siren wailing.
The chase is on! Cruising on Broadway is a tyre-
burning fast machine-code game for the
16 & 48K Spectrum. The further you can get the
more difficult it becomes — cash prizes are being
offered each month for the highest scores. £4.95*

Submiit your program te Sunshine
and your name could be here next month.

TheWorking
Dragon 32

This computer has capabilities far beyond
most other computers in this price bracket.
With this collection of Basic programs and
routines David Lawrence introduces word
processing, music and shows you how to mix
text and high resolution graphics. As with the
other books in this series, each program

is built up out of re-useable subroutines
160pp £5.95"*

Blind Alley

A deadly duel, deep in Space

Blind Alley is what passes for sport
in the year 3017. Your craft must use
strategy to out-wit and corral the
opponent — in this crazy
development of the pursuit games

of the late 2600s. After each round in
the enclosure game more players

are sent against you to test your

skill and agility. Blind Alley is the
machinea-code action of the future

— now! For the 16 & 48K Spectrum

Blind Alley can be played with a
Kempston Joystick. £4.95*

- = TS o S T S8 el ey iy ; L
I Please send me I
| The Working Cruising Dragon Name _ E v = I
| ecirum on Broadway User Magazine
al £5.95each al £4 95 each at EB for 12 issues Address == - FURT T T8 e
l_ The Working Blind The Working B i = = e | l
Dragon 32 Alley Commodore 64 |
I al ED 95 eact at £4 95 each at £595 each A i SR : = ol = fa TR l
enclosa a chegue! postal order lor & P ARt b :
. Signiad - ‘= e
| payable 1o Sunshine Books

12-13 Little Newport Street. London WC2R 3LD
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PROGRAMMING

| without re-entering them

e assembly language database prog-
ram dBASE 2 uses a facility called
Correct & Retry?. In this, if an error of user

- |input is detected, the user is invited to alter

~ |the input without having to re-type all the

input again. How much more user-friendly

this is than the brusque Sn Error of the

| Dragon or the patronising Mistake of the
BBC

. | Carping apart, | so liked the principle of
|being able to modify a lengthy string
without the chore of re-entry, and thus the
possibility of more typo errors, that | used it
in my own database program for the
Dragon to allow the user to modify the
contents of a field within a record without
| having to re-enter the data from scratch.
| The routine is fairly simple. All it really
| involves is testing that the characters to be
replaced are in the main string, setting the
replacement characters, slicing the string
into left and right sections, then inserting
the replacement string.

Of course, there are other checks to be
made, such as ensuring that the resultant
string will not exceed 255 characters in
length; preventing the user deleting all the
characters in the string (or at least to warn
them this has happened and provide the
opportunity to enter a new string) and so
on. The coding is shown here in standard
mBasic 5.21 dialect and, as such, should
run with few modifications on any micro
(apart from the Sinclairs, due to their odd
string handling).

Using the routine simply involves putting
the string to be altered into A%, then
executing a Gosub 1000.

From the user's point of view, a mod-
icum of thought is required before re-
sponding to the prompt: Enfer characters
to replace. For example, if the string is:
“THE QUICK BROWN FOX JUMPS OVER THE LAZY
DOG"

and you want to change the second “THE"
to “A", you should enter “THE L" as the
characters to replace and “A L" for the
replacement characters.

Analysing the program shows that the
only tricky bits are setting the strings
pointers for the string handling routines.
Line 1130 finds if the characters to be
replaced are in the main string, setting Pto
their starting position if so, 0 if an error of
input has been made. Thus, in the exam-
ple, P would be set to 32; ie, the point
where the second “THE " starts.

Line 1160 sets Ro$ to the right-hand
parl of the main string, excluding the
characters to be replaced. That is, it takes
a number of characters defined by the
formula (LS-P-LB+1). Ls is the length of
the main string, P is the starting point of
the items to be replaced, Lb is the length of
the string of items to be replaced, and 1
takes care of the fact that we want the

|Errors and mistakes

Bryan Skinner explains how to correct lengthy strings

characters starting from the position after
the end of the item(s) being replaced.
This is best shown as follows:
123456789
MAIN STRING: THE QUICK GREEN FROG (length =
20)
REPLACEQUICK | |
5§ 9

Here, we want to take the four leftmost

characters (including the space after the)
and the rightmost 11 characters. This latter
is calculated by subtracting the starting
position of "Quick” (ie, 5) from the length
of the string (20), giving 15. From this we
subtract LD (=5), the length of the word
being replaced, leaving 10. To this we
must add 1 to start at the next letter, which
is this case is a space, giving 11 as the
number of characters to take from the right
of the string.

Similar reasoning lies behind line 1180,
where we define the “left string” as being
the lefimost four characters by sublracting
1 from the starting point of the substring. B

2@ PRINT:PRINT

1010 LS =LEN(A%)

1¢7¢ IF C#="N" THEN 1290
"$:INPUT B%
1180 LB=LEN(B%)
"ENTER"
1130 P= INSTR(1:A%:B%)
135@:G0TD 1000
& REPEAT
MAIN STRING
MAIN STRING
STRING

32 INFUT IN%

REFPLACE

1350:G0TO 1620

1320 CH$=INKEY$:IF CH="Y"

A%:RETLRN

1eg@ IF CH<>"Y" THEN 1049
109¢ PRINT:PRINT"ENTER CHARACTERS TO REFLACE

1330 IF C$<>"N" THEN 1320
134¢ PRINT:PRINT"ENTER NEW STRING "j:INPUT

1@ PRINT"DEMONSTRATION OF STRING INSERTION"

20 A$="THE QUICK BROWN FOX JUMFS OVER THE LAZY
DOG" tREM SAMPLE STRING

49 GOSUB 1000:REM DO CHANGES IF WANTED

56 END:REM REST OF PROGRAM

1¢6¢ REM SUB ROUTINE FOR REFLACING CHARACTERS

1620 REM 'TRAP EMPTY STRING

1630 IF LS=¢ THEN GOSUB 13@0:I1F C#="Y" THEN
RETURN ELSE GOTO 1009

10490 PRINT:PRINT"CURRENT-ENTRY IS ‘"jAs;"‘"

1850 FRINT:FRINT"ANY CHANGES?...Y/N"

1060 C$=INKEY$:IF C%="" THEN 10490

111¢ IF LB=0 THEN 10%0¢:REM CAN'T JUST PRESS

112¢ REM FIND FOSITION OF INFUT ¢ IN MAIN STRING
i14e IF P=@¢ THEN PRINT"NOT FOUND":GOSUB

115¢ REM IF NOT IN,» ERROR MESSAGE, SPACE TO CONT.
1168 RO$=RIGHT$(A%,LS-P-LE+1):REM RIGHT PART OF
117¢ LR=LEN(RO%):REM LENGTH OF RIGHT FART OF

1180 LF$=LEFT$(A%,F—-1):REM LEFT FART OF MAIN

1190 LL=FP-1:REM LENGTH OF LEFT PART OF MAIN STRING
1200 PRINT:PRINT"ENTER REPLACEMENT CHARACTERS "

1216 REM IF "ENTER" PRESSED: DELETES STRING TO

1228 LI=LEN(IN%$):REM LENGTH OF STRING TO INSERT
1236 IF LL+LI+LR > 255 THEN PRINT"TOO LONG":GOSUE

1240 REM IF LENGTH OF ALL PARTS TO JOIN TOO LONG,
1250 REM GIVE ERRNR MESSAGE £ RESTART

1260 AS=LF$+IN$+RO$:REM MAKE NEW A%

127¢. REM FROM LEFT$+INSERTION®+RIGHT%

1286 GOTO 101@:REM MORE CHANGES?

129¢ RETURN:REM ALL DONE - A% NOW OK

120@¢ REM ROUTINE FOR NULL STRING

131¢ PRINT:PRINT"STRING IS EMPTY - OK?...Y/N"
THEN RETURN

1350 FPRINT"PRESS SPACE TO CONTINUE"

12460 CH$=INKEY$:IF C%<> " " THEN 1360 ELSE RETURN
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Instant colour ...

Mike Moscoff presents a utility routine which produces

‘instant’ colour changes

his machine code routine provides the

ZX Specitrum with 20 colour registers
(»1), enabling Basic users to produce fast
colour changes. The 790 byle routine
resides at address 31800(16K) or
62500(48K) (=2).

To use the routine, first Clear 31799 :
Let cr=31800 (16K Spectrum), or Clear
62499 : Let cr=62500 (48K Spectrum).
Next, Load the machine code (Gosub
9870 — see program 2 (16K) or 3 (48K)).
Then decide how many registers to use
and set-up the initial colours:

POKE er+n.col

where n is the register number (1-20), and
col is the register colour, in ‘afir’ format
(1-255) (»3). NB. Atir colour no O (black Ink
on black Paper) is reserved by the routine
and should not be used (=4).

Select the ‘current’ register (ie, the
register to be used for all subsequent Print,

POKE cr,n

where nis the register number (1-20). Now
you can Print, Draw, etc, using the current
register, and then activate the machine-
code routine:

LET x=USRjcr+725)

Hold on — there's a catch! The routine
will only recognise Prini, etc, statements as
belonging to the current register if all afir
colours have been set to 0 Ink O0;Paper
0:Bright 0,Flash 0 must be in effect).

Finally, the fun starts! Having Printed,
elc, using various registers, simply change
the register colours (Poke cr+n,col) and
activate the routine (Let x=Usr{cr+ 725))
for ‘instant’ colour changes (see program
4). To clear all data areas (registers,
‘virtual’ atir table), enter
LET x=USR(cr+776)

POKE cr+n,col sets n's colour
LET x=USR(cr+ 725) activales the m/c routing («5).
The routines’ logic is:
For attr(n) = 22528 1o 23231 (704 bytes)
Hatir(n) =0 and @ < cr < 21
Then attr2(n) =
If attr2(n) > 0
Then attr(n) = regnofattr2(n))
Mext attr
End
attr is the attribute area (22528 1o 23231)
cr is tha current colour register
altr2 is the ‘virtual® attribute table
regno is the register number (1-20)
LET x=USR(cr+776) clears all registers and the
‘wirtual' atir table.

Detalls

«1) In practice, 10 registers is sutficient (Pgm 4 Demo
2 uses only 3) but 20 regs allows for multiple
‘simultaneous’ effects, and enhances one-up- |
machine-shipl
(The routine can be modified to cope with 255
registers . . .)

+2) The 790 byles consist of 725 bytes dales, 65 bytes
code. The routine is nol relocatable.

+3) The atir number is INK No + B8+PAPER Mo +
64+«BRIGHT No + 128+FLASH No. See Spectrum
manual for a full explanation.

#4) If used, it effectively ‘disables’ the register,

«5) Originally, this routine was automatic (interrupt
driven), but it takes up to 0.1 seconds to complete,
amlaiEﬂxasmndﬂmSpmtrumqmuMha ]

mnpnucalhmmmm:mjmm

|
;
1

Program notes in ‘unpredictable’ results, as fast changes (via

Draw, Plot and Circle commands): POKE cr,n  sets the current register POKEs) were not always being actioned. LA
Program 1 Program 2

o R (s EEEm T 8 ‘REM COLREGRS 16K LOADER ErtH
2914 e B 48 18 CLERR 31799. LET cr-21800
7FOD 210058 9950 START LD  HL.29528 gagg g_?DEUE 9870

7Fi@ 114D7C D@be id DE.ATRZ oy

7F13 SICOAD OBG70 LD . 704 =4 EH - —————— e e e e
7Fié CE GGRR STFPI PUSH BC 9578 RESTORE 98578: LET b=08:- FOR
7F17 F= a0 PLisH HL N=Cr+728 TO cr+7989: READ a: LET
7Fi8 &F DIGH XDR A | b=b+a: PODKE n,a: NEXT n

7Fi19 BE BiiG cp {HL) 9871 IF b(»E243 THEN PRINT “CHEC
7FiA 21387C @i26 LD HL.CREG KSUM ERROR: 6243 <> “:b: S5TOP
7FID 206A @150 JR T NZ.S5TEPZ 9872 RETURN
7FiF 7E 2140 LD @, (H) 9878 DATA 33.8,88,17,77,124,1.,19

FERQ 215 cP 2,2,197,229,175,190,533,56, 154,33

7Fa2 2865 aise ;SR i , 19,1288, 254 $.49,5,254,21.48, 4
B S R | DR, 8,26,254,0,4@.8,6,0, ?9 S5, 126, 2&5
2¥33 1A e STERS TD . . ToEY 19,121,176,32,215,201,33.56,1
2FoA FFOO 2516 e 3 1,2813,2,175,119,35.,11,120.177., 32
7F2C 2668 MR Z.STEPS .2a8. 201

IFOE 0600 Q256 LD .8

7F3 A 8256 Bop M BC

s 2 @260 LD @, (HLY Program 3

7F33 El 8270 POP HL

7F35 % A290 LD %L)ln 5 RES COLREGE2G 45K LOARDER £MM
m A S E‘m p:p g ———————————————————————
?FS?E} 19 POP g':; 12 CLEAR 62499: LET cr=63500
7F36 OB G320 DEC BC 26 GO SuUB as7a

7F3a 23 8530 INC ML 9865 s'rnp

7F3A4 13 2340 INC DE SHEE G TEIEIY | o iis o o o i i i s i
7Fs8 79 a3s@ L» AC 9879 nESTDRE 9570 LET b=-9: FOR
7F3C Bo e OrR B N=Cr+725 TO Ccr+79@: READ a: LET
7ESD 2007 ST SR NI, STEPS b=b+a: POKE n,a: NEXT n
w e oo RET 9871 IF B >5§§f3'rm-:u pgzﬂgﬂ;gﬂac

' Sd6E CLEAR KSUM ERROR: <> “;b:

oFis ibRas  B4im tR  be o 9872 RETURN :

7F46 AF 8428 CLRE2 XOR A 9878 DATAH aai é-ﬂﬂ 1?:,5 ﬁe.d-l-i" 33
7F47 77 ot e  ei.a 2,2,197,229,17 6199 €.2

7F48 23 8440 ING ML ,113&:.%34354. .3, 65,25.1 s 2%5 d.a :.és
7Fda 78 yyrd ™ 8433 ' Bata. ﬁag 2ia’ aés igé

7F4B B1 2470 OR ¢ 19,121, 1?5 215,251 33, 315 &
7F4C 20F8 8480 R NZ.CLRER 1,513,2 é i9.3%.11.126, rf-‘“ =
PF4E CO 0490 RET ,a4a,eai

@510 END
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Program 4

99 REM Demol Print20

K @; (n+m) #2B,B: NEXT m: LET x=U5

g RE:‘: COLREGZB DEMDS )“IHO.SCWP R (Cr+728): NEXT n: LET tt=7: GO
————— e ——————— - TO 919
1@ CLE®AR 31799 LET cr=3isee 799 REM DemoX Mixed? ————————
20 Gﬁ s5UB 987 fatclz] Duzn 1- FOR =3 TO 5: rFoR b
38 7 UER @: PAPER O: BOR =3 TO @&: )—h HEN GO TD 52D
DER E‘ BH'IGH‘I" ®: FLASH B: CLS B85 GO EUB
29 REM DESDS —-—=—————————————— 51® GO S5UE gul@@ GO SuUE h:tt.
4@ GO SUB 988: GD SUEB 100 820 NEXT h* NEXT g: RETUR
45 GO SUE 93@8P: GO SUE Z20@ — 899 PAT TEBYS ———m—emem=—=—
S GO SuB 988: GD SUB SE 900 CLS : LET x=USR ICr+7786): P
55 GO sSuUB 9@@: GO0 SUB 400 RINT R1; "CDLREGEB DEHM - RANY KEY
6@ GO Sub 9PB: D SUB Sae FDR NE XT : RETURN
55 S5 2us 288 58 RS B S, Changs e T v
- 91@ GD TD S92 +INT I.RN
B S e 819 REM Cycle rccbeasbaits o

up
920 LET xX=PEER
t-1 TO 1 STEP -1:

12@ FOR n=1 TO 20@: POKE cr+n 4 POKE cr+n+i,
POKE cr,n: PRINT INK '"CGLEEG' EK_(Cr+n): NEXT n: PORE cr+i,x:
in; " #asﬁ#uu##uu#u#u####n## : LET x=USR (cr+725): BFFP .91,
ET x=USR (cr+7251: NEXT n IF INKEY$="" THEN GO TO 92D

11a LET ct=20: GD TO S48 221 RETURN

199 REM Demo2 Starwalld ----——--— 929 REM Cucle down ¢t - —-——————=
208 FOR n:i TO 3: POKE "*ﬁﬁ?*? 930 LET x=PEEK (cr+i): FDR n=2
; PORKE cCr - FOR m=1 TD 5_? - TO ct: POKE cr+n-1,PEER crmg;
NG EA” PLOT INK @:1 ETX R NEXT n: POKE cr+ct,x: L x =USR
-x: DRAW INK iﬂ,—ri3* DR leT (Cr+725): BEEP .01,42: IF INKEYS
2, x32,0: Dnﬁu B;@J“’a- L ="" THEN GO TO 230
. LET x=USR {(cr+725): RNEXT n: 931 RETURN
ET tt=3: GD TD 929 939 RAEM Cutlie UPp 255 ———c—eme——m
299 REM Demo3 Circles? ——————-— 948 FOR _a=1 TD 254-ct: FOR n=21
08 an n=1 TD 7: POKE cr+n6n TO ct: POKE <r+n.a+h: NEXT n: LE
FPOKE : CIRCLE INK 3,127§T7a9 T x=USR (Cr+725) : BEEP ,01,42: 1
#11: E+ x=USR (cr+725}): NE n: F_INKEYS$c¢>"" THEN RETURN

LET ct:?. 860 TD 9i@ ‘ 941 NEXT a: GD TD S4B

399 REM Demvd DVALIST ————e====-— 949 REH Cycle down 285 —-—-——-—-—- -
188 FOR n-a TO 2¥pI STEP .@87: P 980 FOR a=255 TO ct+z STEP -i:
n“E cr+n+ : PORE cr,n+l: PLO FOR n=1 TD ct: POKE cren,a-n: NE

134" 53. DRPAD INK B; 12055 XT n: LET - x=USR (cr+725): BEEP .
IN n aa:coa n: LET x=USR (cr+725 @1,42: IF INKEYS$¢>"" THEN RETURN
NEXT n: LET ct=7: GO TO 910

499 REH Bemo5 Random? —-—-—————=-— 951 NEXT a: RETURN

588 FOR n=1 TO 7: PORE cr+n,n 959 REM Random 255 - -———————
POKE c¢r,n: FOR m=1 TO 1@: FPRINT 968 FOR n=1 TD ct: POKE cr+n RN
INK @; 8T B2 RND»27; "RER f2; NEN D#284+1: NEXT n: LET x=USR (cr+7
T m: LET x=USR (cr+725) - NT »: 25): BEEP .@1.42: IF INKEYS$="" T
LET ct=7: GO sig HEN GO TD 960

S99 REM Den08 Levals? —-—————==== 961 RETURN

ERR@ FOR n=1 TO 7: PﬂKE _Cr#+n 9859 REM ————cmemcmemmmcec— e ———
POKE ¢r,n: FOR m=3% TO L i 9878 REM As Loader Prog 2 (or 3)
F=(N+m1 f!‘.ﬂ‘,:l.gg—ni-ad-—-is DRAL IH 9872 RETUR

I6K 48K —

KEYBOARD OR JOYSTICK OFTION

GUN LAW

Youre a bounty hunter entering a
deceptively sleepy town. For behind those
windows and saloon doors there lurks the
meanest bunch of trigger happy outlaws

But be careful as you try to outgun them -
there are innocent townsfolk around

Only your wits and guts will save you

Full colour graphics and sound effects
gve realism thatll have you trembling in
your boots

ANDROID ONE

THE REACTOR RUN

Destroy the reactor before the reactor
destroys the world. Blast through brick walls.
mazes and strong rooms dmigt moving
obstacles and overcome hordes of fiendish
mutants. To carry out this ‘mission 1|n;\‘l‘-‘-uh.t‘
you have just one weapon. Android One. And
youll be amazed at his aglity.

Sophisticated animation. full sound
effects and hi-res colour graphics in a game
thats setting explosive new standards

Thefirst in a series of real-time Android
adventures

PLEASE RUSH ME

i i | AMDROID ONE £5.95 eacH
ASTRAL CONVOY o b
Journey through hyperspace to defend s RAL CON EACH
convoys against alien "m}uhrpx £3.95 rac
ERPENTS TOM! £3.95 eacu

SPECIAL OFFER
£1OFF ANY TWO GAMES

TOTAL VALUE E Foezres

Enclose POYcheque payable 1o "LL"}‘-;'I\\L"II";‘-'\.‘\I

Machine coded for fast action and

|
|
|
|
|
Avoid the deadly warpminestosi irvive }
|
dramatic effects |

|

|

SERPENTS TOMB
Seek the crypt of Xetrov and defy the
I_ﬂt.'.][ hL‘JE"'l'[][ O remove []l.L' treasure
Ancient powers dog your footsteps as
VOLUI joumey into the nether lands 3

DEALER ENQUIRIES WELCOME

Contact us at- 280 Brooklands Road.
Manchester M23 HD. or Phone 061-973 9580
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Learn your sums!

Robert Westwood presents a simple program for

learning maths

his program is designed to make a
game out of learning maths, especially
for young children. But, the game has
been designed so that even adults could

The program runs as follows — first, you
will be asked how many will be playing.
Next, you will be asked for the level of
difficulty, which ranges from very simple to

numbers entered.

Each player has to answer a set number
of questions. The object of the game is to
enter the answer to the sum before the
spider reaches the numbers. If you fail to
answer in time, the spider weaves his web
around the sum and the correct answer is
drawn.

As listed, the program only tests your
powers of addition. But, by changing the |
calculations in lines 320 and 330, any

find it stretches their brain power.

quite hard, depending on the size of

other sums could be used. |

1
4

10

15

20

25
29
X0

31
32
33
34
35

40

43
43
45
46

47
48

49

numbers by r westwood
#x 2% 28 #5ET UF VARIABLES####%%

S CLEAR1000, 30000: X=90:¥Y=1:C=1

CLS: INPUT"HOW MANY WILL BE PLAYING":
G:DIMS (B) ,N$ (B) : CLS

INPUT"HOW MANY GQUESTIDNS EACH";A1l:
INFUT"LARGEST FIRST NUMBER"j;AZ2: INFUT
"LARGEST SECOND NUMBER"3;A3

CLS:FOR A=1 TO G:PRINT"WHO IS PLAYER"
$A3: INFUTNS (A) :NEXTA

CLS:PRINT@2&4, "PLEASE WAIT":G0TO100
T NATEXT SUBROUT INE## %% # %%

ON (ASC (A%$) -32) GOSUB31, 32, 33, 34, 35, 36,
37,38,39,40,41,42,43,44,45,45,47,48,
49,50,51,52,53,54,55,56,57, 58, 59, 60,
61,62,63,64,85,66,67,68,69,70,71,72,
73,74,75,76,77,78,79,80,81,82,83,84,
B85, 86,87,88: RETURN
DRAW"BM+8, +0" : RETURN

DRAW"BM+0, ~6DBM+2, +&6" : RETURN
DRAW"BM-7, -7E3BM+4, +10": RETURN
DRAW"BM-4, ~7H3BM+7,+10" : RETURN
DRAW"BM-B, -7E2F2BM+4, +7" : RETURN

DRAW"BM+0, —1E4BM+0, +4H4BM+B, +5":

DRAW"BM+0, —3R4BM+4, +3" : RETURN
DRAW"BM-1, +OUBM+4, +1" s RETURN
DRAW"BM+0,—1E4BM+4, +5" : RETURN
DRAW"BM+0, —1FR2EU4HL2GD4BM+8, +1" 3
RETURN

DRAW"EM+1, +OULGBM+&, +5" : RETURN
DRAW"BM+4 , +OL4UERZEUZHL 2GBM+8, +5" ¢
RETURN
DRAW"BM+0, —1FRZEUHL 2RZEUHL 2GBM+B, +5"
t RETURN

DRAW"BM+3, +OUSGIRABM+4, +3" : RETURN
DRAW"BM+0, —1FRZEUZHL3IUZR4BM+4, +6" 1
RETURN
DRAW"BM+0, ~2ZER2F DGL2HUSERZFBM+4, +5":
RETURN

62
&3
64
&5

bé
&7
&B

&9

34 DRAW"BM-6&,+1DGBM+7,—3": RETURN (=]e]
37 DRAW"BM+0,-&5DBM+4,+5":RETURN 81
38 DRAW"BM+2,+0HU4EBM+4,+&": RETURN B2
39 DRAW"BM+1 , +0EU4HBM+5, +&" : RETURN 83

RETURN 8s
41 DRAW"BM+0,-3R4L2UZD4BM+5, +1": RETURN Bé&
42 DRAW"BM-1,+0DGBM+4,-2" : RETURN 87

g9

100 DIMS1(32,32),52(32,32) : PMODE1:FCLS:

110 PAINT (18, 14),2,2:PSET (12, 14,3) : PSET
120 PSET(15,18,4) :PSET(17,17,4) :PSET (18,
130 GET(0,0)~-(32,32),51,6

140 PCLS
150 DRAW"BMB, 1635 U4E4NHARBNEAF 4D4ND&GAND

RETURN
DRAW"USERZFDSUILABM+8, +3": RETURN
DRAW"U&R3FDGFDEL3IUSRIBM+S, +3" : RETURN
DRAW"BM+1 , +OHU4ER2FHL2GDAFRZEBM+4 , +1"
s RETURN
DRAW"U&ARIFDAGLIBM+8, +0" : RETURN
DRAW"RALAUSRALAUSRABM+4, +6" : RETURN
DRAW"U3SR4L4UIR4BM+4, +6" 1 RETURN
DRAW"BM+1 , +ORZEULRDGL 2HU4ERZFBM+4, +5"
: RETURN
DRAW"UAD3R4UIDLBM+4, +0" : RETURN
DRAW"BM+1, +OR2LUSLRZBM+4, +&" : RETURN
DRAW"BM+0, ~1FRZEUSEM+4, +&" : RETURN
DRAW"USBM+0, +3RE3IG3IF3BM+4, +0" : RETURN
DRAW"R4LAUSEM+8, +4" : RETURN

DRAW"U&F 2E2D&BM+4, +0" : RETURN
DRAW"ULDF 4DUSBM+4, +6" : RETURN
DRAW"BM+1 , +ORZEU4HL 2GD4FBM+7, +0" 3
RETURN

DRAW"U&R3FDELIBM+B, +3": RETURN
DRAW"EM+1 , +ORZEU4HL 2GD4F BM+1 , —2F 2BM
+4,+0" : RETURN
DRAW"UARIFDGL3RF3BM+4, +0" : RETURN
DRAW"BM+0, —1FR2EH4ER2F BM+4 , +5" : RETURN
DRAW"BM+2, +0U&6L2R4BM+4, +6" : RETURN
DRAW"BM+0, ~6DSFR2EUSBM+4, +&" : RETURN
DRAW"BM+0, —~6D4F 2E2U4BM+4 , +6" : RETURN
DRAW"BM+0, —6DAE2F 2U6BM+4, +46" : RETURN
DRAW"UE4AUBM+0, +6UH4UBM+B, +&" : RETURN
DRAW"BM+2, +OU4H2F 2E2BM+4, +&" : RETURN
DRAW"RA4L4UE4UL4BM+8, +6" : RETURN
TanuwntDRAW SF I DER %% %% %

DRAW"BMB, 1453 C25 U4E4ANHARBNE4F 4DAF4D4U
4H4G4 F4AD4U4AHALBGADAUSEAHAGADA "

(20,14,3)

18.4)

SLBNDSHANDS " : FAINT (18, 16) ,2,2: FSET
(15,17, 4):PSET(17,18,4):PBET (18,17,
4):PSET(12,14,3):PSET (20,14, 3)

53 DRAW"BM+2, +QUZ2E2UZL4BM+8, +&6" : RETURN 160 BET(0,0)-(32,32),52,06
54 DRAW"BM+1, +ORZEUHL2HUERZ2FDGL2GDFBM+7, 170 PCLS
+Q" : RETURN 199 " #####START MAIN LODP*#%*#
55 DRAW"BM+0, —1FRZEU4HLZGDFR3IBM+4, +3": 200 FORI=1 TO G
RETURN 210 CLS:PRINT@192,"IT*S YOUR TURN "“iN$
5& DRAW"BM+0, —SDEM+0, +2DEM+4, +1": RETURN {1):SCREENQ, 1:FORA=1TO150STEFPS:
57 DRAW"EBM+0, -SDBM+0, +2DGBM+5, +0" ;: RETURN SOUNDA, 1:NE XTA
58 RETURN 220 PMODE1,1:SCREEN1,0:SC=0
59 DRAW"BM+0,-2R4BM+0, -2L4BM+8, +4"; 299 * ##xxnCALCULAT IONSH*##x
RETURN 300 FOR F=1 TO A1
&0 RETURN 310 P=RND(A2) : B=RND (AZ) : X$=" "
&1 DRAW'"BM+2, +OBM+0, ~1UREUHLGBM+7, +5" 320 R=P+Q
22 POPULAR COMPUTING WEEKLY
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DRAGON

8OO

810
820
890
B899

00
210
920
30
40
50
260
F70

FB0

990
999
100
101
102

PCLS: B$=5TR% (FP) +"+"+5TR$ (Q) +"="¢
DRAW"BMBO, 134" : GOSUE1 000

R$=5TR% (R) :

GOSUB1040

NEXT F

THAR#APRINT INDIVIDUAL SCORES %% # %%
PRINTE192,N&(I}s" SCORED"sSCi;"

POINTS":S(1)=5C

FORD=1TOD2000: NEXT

NEXTI

IF G=1 THEN®70

*#####S0RT OUT SCORES INTO ORDER

P R 23

FORY=1TOG-1

FORZ=1TDG-Y

IF S(Z) >=S(Z+1) THENZ50
W=S(Z):S(Z)=S(Z+1):5(Z+1)=

W=NS (Z) NS (Z)=NS (Z+1) NS (Z+1) =W$
NEXTZ

MEXTY

CLS:PRINT"HERE ARE THE SCORES IN
ORDER"

FORA=1TDG: PRINTN%(A) ;" SCORED "35
{A)z:NEXT:FPRINT"PRESS ANY KEY FOR
ANOTHER GO ":SCREENO, 1

IF INKEY$=""THENY90 ELSE RUN
*euuuuDRAW CHARACTER®*##%#
0 C=C+1: IFC>4THENC=2
O DRAW"C"+STR$(C)+"35123 "
0 FORA=1TO LEN(B%):A$=MID$(B%,A,1):

1039
1040

1050
1055
10560

1070
1099
1100

1110
1120
1130
1999
2000
2010
2020
2025
2030
2040

2050
2999
3000

‘3010

3020
3030
3040

GOSUB30: NEXTA: RETURN

"aauudCHECKE FOR ANSWER#**#*#%
Bl$=INKEY®$: IF B1%=""THENZ2000Q ELSE
1050

SOUND250, 1: B$=E1%;: GOSUE1 (000
X$=X¢+B%$: IF X$=R¢ THEN1100

IF LEN(XS) >=LEN{R%) AND X$<>R%
THEN 3000

GOTO1040

P H A #CORRECT ANSWER %% %%
FORP=1TOS: PLAY"T14VI00D"+STR$ (P) +"
EFFL2ALBE" :NEXTP: Z=0: SC=SC+1

PUT (X, Y)=(X+32,Y+32) ,82,FSET
Y=Y-2: IFY<{1THEN Y=1:RETURN
GOTO1110

*andueMOVE SPIDER#*###%
Y=Y+1:PUT (X, Y)—=(X+32,¥Y+32),51,P5ET
SOUND(Y#*2),1

IFY>75THENZ2040

PUT (X, Y) = (X+32,Y+32) ,52,PSET
GOTO1040

FORC=1TOSOSTEF4:CIRCLE (X+1&,120),
Cyy-525SDUNDC#S, 2: NEXTC

GOTO3I000

*una#%DRAW CORRECT ANSWER®## %%
DRAW"BM120, 20" : B$="ANSWER" : GOSUE
1000

DRAW"BM150,50" : B$=R%$: GOSUB1000
PLﬁY“TBUIELEEHBFELZED”LEDFE“
FORD=1TO1500: NEXT

Y=1: RETURN

At last! A joystick that works!

Cambridge Computing bring you the first intelligent joystick.

Works on all existing software - regardless of which keys the program

uses, No need for specially written software, Features include:

@ Compatible with Spectrum, ZX81, Jupiter Ace
@ 2 Independent Fire Buttons

@ B Directional Microswitched action

@ Plugs into edge connector

@®|nterface complete with edge connector

@ Atari joystick compatible

@ Joystick with Interface £29.90

Please send me:
...joystick, interface, and tape @ £29.90....

Spectrum] ZX81(] Jupiter Ace[]

...interface and tape @ £24.00

Spectruml] ZX81C] Jupiter Ace[]]
..joysticks @ £7.00........... S | 7

Spectrum[] zxs1d] Juplmr Al
Total including VAT £

€{ CAMBRIDGE COMPUTING

Enquiries from dealers
are welcome, ring
Chris Lloyd on
0223-522905

Please make cheques

and P.0.s payable to:
Cambridge Computing, PCG
1 Benson Street,

Cambridge CB4 30,
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A NEW LOW PRICE FROM  *#i™

FOX ELECTRONICS =

ATURDAT

-~ £21.00

INCLUSIVE (Issue 2 machines only)
A high quality kit at a new low, low price which simply plugs into existing socket
within your Spectrum, no soldering is required and step by step instructions are
supplied.
PROBABLY THE BEST KIT AVAILABLE AT DEFINITELY THE
LOWEST PRICE

Should you require any more information on the kit or any other items, please phone or
write to us at the address below.

Also available for both the A replacement keyboard — this one
SPECTRUM OR ZX81 with a calculator-type feel. Peel off
The FD42 Keyboard. A keyboard to house your backing and press to fit. Incredibly low
Spectrum/ZX81 PCB and give you a full typewriter type price of £10.00 p&p included
keyboard, no soldering or electronic knowledge re-
quired to fit.
Only £29.95 inclusive

VIC20 OWNERS

More memory for your VIC20
Vixen Ram Cartridge for the VIC20

Prices now slashed on the Vixen Ram Cartridge. Was £39.95,
now £34.95

Switchable between 16K or BK + 3K. Gives you the option of full 16K Ram or 8K and 3K Ram in one package.
When added to a Standard VIC20 %ives 16384 bytes of extra memory in memory blocks 1 and 2 or 3092 bytes of

extra memory into the 3K memory block AND 8192 bytes of extra memory switchable between memory blocks 1
and 3. Fully compatible with available motherboards/modules. Simply plugs into the rear expansion port of
computer. No re-addressing of existing BASIC programs needed. £34.95 inclusive.

SEND NOW TO: FOX ELECTRONICS
141 ABBEY ROAD, BASINGSTOKE, HANTS
Tel: 0256 20671

PLEASE SEND ME:
SPECTRUM UPGRADE
SPECTRUM KEYBOARD
ZX81FD42 KEYBOARD

ZXB1 PRESS-ON KEYBOARD
VIXEN RAM CARTRIDGE

P BN i et s e o s e i s e R
Address
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' BBC & EDUCATION

Assembled -

part four

Jeremy Ruston continues his introduction to assembly

| language programming

he Bvc and Bvs instructions operate in

the same way as the Bcc instruction,
Bvc means Branch if Overflow Clear and
will only carry out a branch instruction if the
overflow flag is unset. The Bvs instruclion
means Branch if Overflow Set and will only
carry out a branch instruction if the over-
flow flag is set.

The Clc instruction simply clears the
carry flag and is often used just before an
Adc instruction, if the carry flat is not being
used in that instruction. The Cid instruction
clears the decimal flag. Under normal
conditions, the decimal flag is unset which
implies that binary arithmetic will be car-
ried out.

The Cli instruction clears the interrupt
enable flag, in other words, enabling inter-
rupts. Under normal circumstances, inter-
rupts are enabled, so this instruction need
not be used. The Clv instruction clears the
overflow flag.

The Cmp instruction subtracts the con-
tents of a selected memory location from
the accumulator and sets the condition
flags accordingly, but does not alter the
contents of the accumulator on memaory
byte. It offers the same memory addres-
sing options as the Adec instruction. The
flags set by the Cmp instruction, after a
sequence of instructions like:

LDA <number_1>

CMP <number_2=>

are as follows:

<number_1> = <number 2> Z=1

<number_1> <> <number_2> Z=0

<number.1> >= <number 2> C=1

<number_1> > <number 2> C=0

This table assumes unsigned arithmetic is being used

Using this table, you can test numbers to
see which is larger, and then use a branch
instruction to alter the course of the prog-
ram depending on some relation.

The Cpx instruction stands for ComPare
X register. It is identical in intent to the
Cmp instruction, with the exception that
the X register is used in preference fo the
accumulator. The addressing modes you
can use with this instruction are much
more limited:

Immediage, eg. CPX £23
Zero page, eg. CPX 823
Absolute, eg. CPX &2000

This means that you can only compare
the contents of the X register to a constant,
or to the contents of a memory location
whose address is known at the time the
program is written/assembled.

The Cpy instruction is exactly equivalent
to the Cpx instruction, except that the Y
register is used rather than the X register.
The same three addressing modes are
used, but again the Y register is used
rather than the X register.

The Dec instruction stands for DECre-
ment. It decrements the contents of a
location (by 1) and sets various flags

accordingly. The addressing modes
allowed are:

Zero page direct, eg. DEC 845

Absolute direct, eg. DEC &7C00

Zero page indexed with X, eg. DEC 820,X

Absolute indexed with X, eg. DEC &7C00,X

The flags affected are the sign and zero
flags.

The Dex instruction decrements the X
register and sets the sign and zero fiags.
Dey decrements the Y index register and
sets the sign and zero flags.

The Eor instruction Exclusive ORs the
contents of the accumulator with the con-
tents of a selected memory location. It
offers the same addressing options as the
Adc instruction. The condition flags
affected are the sign flag and the zero flag.

The Inc instruction increments a mem-
ory location by 1, but otherwise behaves
like the Dec instruction. The Inx instruction
increments the X register and sets the sign
and the zero flags according to the new
value in the X register. The Iny instruction
does the same for the Y register.

The Jmp instruction passes program
control to a new address by altering the
value in the program counter, It is used
with labels in the same way as the branch
instruction we looked at earlier. Two
addressing modes are allowed.

Absolute direct, eg. JMP EFFEE

Indirect, eg. JMP (B208)

With indirect jumps, the program counter is
loaded with the 16 bit number to be found

at the locations indicated (/sb then msb). .

The Jsr instruction is the assembly
language equivalent of the Basic word
Gosub, in that it is used to call subroutines.
Similarly, the Ats instruction is the equiva-
lent of Return. So, a subroutine in assem-
bly language looks like this:

<main program:
JSR <label=
<rest of program>

<label>
<subroutine code>
RTS

e internal action of Jsr is quite com-
plex. It first pushes the address of the
instruction following the Jsr instruction on
fo the stack. This address will be the
current contents of the program counter,
because the 6502 doesn't process in
instruction until the entire instruction has
been ‘read in'. Finally, it carries out a
normal Jmp to the address of the sub-
routine indicated.

The Rts instruction simply retrieves the
address from the stack, and jumps to it.
The idea of using the stack is that it allows
you to ‘mest’ subroutines — have one
subroutine being called from inside
another. Irritatingly, indirect subroutine
calls are not allowed; eg, Jsr (&200).

The Lda instruction loads the accumula-
tor from a memory location. The addres-
sing modes allowed are the same as for
the Adc instruction. After the accumulator
has been loaded, the sign and zero flags
are adjusted to reflect the new value.

The Ldx instruction loads the index
register X from a memory location. The
following addressing modes can be used:
Imméediate, eg. LDX £420
Zero page, eg. LDX &20
Absolute, eg. LDX &2000
Zaro page indexed with Y, ag. LDX &20,Y
Absolute indexed with Y, eg. LDX &2000.Y
The sign and zero flags reflect the value
loaded into the X register.

The Ldy instruction loads the Y register
with the contents of a memory location.
Again it affects the sign and zero flags.
The addressing modes allowed are:
Immadiate, eg. LDY £&45
2ero page, eg. LDY &45
Absolute, eg. LDY &4500

Zero page indexed with X, eg, LDY 845X °
Absolute indexed with X, eg. LDY &4500.X

e Lsr instruction moves all the bits in
the selected byte one position to the
right. It is thus the opposite of As/. Like the
Aslinstruction, the previous contents of bit
0 are copied into the carry flag, and zero is
copied into bit 7. The sign flag is always
unset (think about it), whilst the zero flag is
sel if the result was zero.

The addressing modes allowed are:
Accumulator, eg. LSR A
Zero page, eg. LSR&S6
Absolute, eg. LSR &5678
Zero page indexed with X, eg. LSR 456X
Absolute indexed with X, eg. LSR &5678,X

The Nop instruction has no effect, which
is why it is called ‘No OPeration’. It is rarely
used in assembly programming, bul is
often useful in machine code program-
ming. lts only effect is to use up memory,
s0 it can be substituted for instructions you
wish to omit from a program in Ram,

The Ora instruction logically Ors the
contents of a selected memory location
with the accumulator. The addressing
modes allowed are the same as for the
Adc instruction. Additionally, the condition
flags affected are the sign and zero flags.

The Pha instruction, which means PusH
Accumulator (on to the stack), does just
that. It is often used for restoring return
addresses and passing parameters on the
stack. No condition flags are affected.
Saving the accumulator on the stack is a
good way of maintaining its value through
a subroutine call. For example, the operal-
ing system routines provided to do things
like print characters on the screen usually
retain the value of the accumulator when
they pass control back to their calling
program. They do this by pushing the
accumulator on entry and pulling it back as
soon as they leave. |

To be continued next week
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. Sinclair Spectrum, * . OT.o. !
Secondhand computers * EASY PAYMENTS
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WE WILL ?URCH#EMDPUBLISI"F YOUR PROGRAMS Call Steve Rhodes for :Inlnﬂs
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COMPUSENSE

PO Box 169, Palmers Green
London N13 5XA
Telephone; 01-882 0681 (24 Hr) and 01-882 6936
Ofiices at 286D Green Lanes (9.45-6.00 Mon-Fri)
NEW!!! DUST COVERS FOR YOUR DRAGON

only £2.99 including VAT and postage
SPECIAL OFFER — 1 FREE DUST COVER WITH
EVERY ORDER OVER £50

SOFTWARE ON PLUG-IN CARTRIDGE FOR
THE DRAGON 32 and 64

e

HI-RES

TOUCH-TYPING, with proper lower case
EDIT +

July 1983, Send SAE for details
DASM

card
DEMON

the senous programimer

DASM/DEMON
the ideal combination lor developing machine code on the DRAGON
PLEASE ADD 50p for postage and packing
DISKS — PREMIER DELTA SYSTEM NOW IN STOCK

add £4.50 for postage

PRINTERS — with free cable and screen dump program listings
EPSON RX-80 £330 EPSON FX-80£485 VAT INCLUDED
add £12.50 for cariage

All prices include VAT, Send large sae for catalogue

L L O L L R R LR LR A e ]
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SOFTWARE

VIC20 GAMES AND UTILITIES

BUGSY ( Joystick Only)

This is a Mincfick! with a differ
purple boxes which give you both time and pon
ur feet. DO NOT DESPAIR!

1 avend bumping into Rim or il 's
challenging game

noe as vou step on the stones while collecting
15, they disappear from bencath
Bugsy"” will randomly replace the stones

An original compulsive and

£5.50

sudden death

JACKPOT

Frut Machine Program. for the VIO, You will be truly
e graphics, cokours a ime different tunes and sound effects of
With nudge. hold and respin, can you win the
chine Cosile £5.50

ultimate

This i it, the

narkable program
TACKPOT? 105 Ma

Makes Commuodore's Fruat Machin
masty ™ [ FICW)

Cartnidge look unbelievably cheap and

MINI-ROULETTE — PONTOON
I chance (or

fun. i fouar, sound elfects

- HIE-L.OW
the VIO, try 1o be
sl Tune

at the computer, hours of

£5.50

DATABASE Create your own Diles snd recornds on tape £7.50

BANK MANAGER — Computerise vour bank account £5.040
SUPER BANK MANAGER

necds IR expansi

A full fenture version a memory size. bul
£7.50

MIC SOFT Machine code Monitor and Disassembler, any memory sige  £7.50

COMMODORE 64 GAMES AND UTILITIES

LUNAR RESCUE — Our own version of that popular arcadé game £7.50

PONTOON — ROULETTE — ACES HIGH
More powerful versions,. that make three greal games of chance lor the
4 £7.50

M/C SOFT o4
everything our program for the VIC will do and more

Assembler and Disassembler, with decimal to hex converter,
£7.50

BANK MANAGER 64 — As our Super Bank Manager. but for the 64
NOW AVAILABLE ON DISK WITH EXTRA FACILITIES

Full documentaton with all utility programs

£7.50
E10, e

i, send for Iree
our Special Cifer of

Other software avalable for the VIC and Commodon
brochure, including RABBIT SOFTWARE for the VIO, m
£7.50 cach or buy twao or more at £7.00.

MR. CHIP
SOFTWARE

Dept PCW, 1 NEVILLE PL \("F LLANDUDNO
GWYNEDD, LL30 3BL. : 0492 49747

WANTED: HOT SHOT SOFTWARE WRITERS. PHONE AND ASK LS
ABOUT OUR FAIR DEAL POLICY AND TOP ROYALTIES

Send Cheques POs to:

w ALL PROGRAMS AVAILABLE ON [DISK

DEALER ENQUIRIES WELCOME

LLLLLLUTE L RN P R AT PR R LR L L L R PR R TR R I ]

Software for Dragon 32

£25.30

Our popular 51 x 24 BIG SCREEN upgrade with redefinable character
sats (FRENCH, GERMAN, SPANISH, SWEDISH, DANISH, ITALIAN)
BASIC Works as normal with extensions for PRINT and CLS and SPRITE
GRAPHICS. A better keyboard routine gives AUTO-REPEAT and

£34.50
full screen editor with lots of facilities. Includes HI-RES. Available end

£18.95
machine code assembler. Easy 1o use and excellent value for money
Just read the reviews and you'll be convinced. With manual and reference

£18.95
our powerlul monitor. Now with DUMP to PRINTER. An essential tool for

£30.45

DELTA CONTROLLER £99.95. DELTA 1£299.95 DELTA 2£345.95

e e L N R R L]
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'COMMODORE 64

‘Modules 1-4

" |Module 1.1
The purpose of this module is to setup a
number of variables which will be used
later in the program. The function of the
variables is explained briefly in the accom-
panying table, but full understanding will
only come as subsequent sections of the
are entered and the variables
actually used. At this stage it is enough
'simply to enter the module correctly — the
only visible effect of running it will be to
change the screen colour.

Module 1.2

This temporary module is placed into the
program at this point to allow for the fact
that the initialisation routine calls up a later
section of the Mastercode program which
will not be entered yet. The lines contained
in this module will be overwritten when
subsequent sections of the Mastercode
program are entered.

Module 1.3

Every complex program needs to provide
the user with a means of selecting which of
its many functions is to be used next. Such
a facility is called a control routine or, more
simply, a menu. The menu given here is
more complex than it need strictly have
been for the curremt program. This is
because the Monitor program is designed
so that it can later be extended by adding
subsequent sections of the overall Master-
code Assembler. Rather than having to
enter new program lines to take account of
the extra functions that will be provided,
the menu will automatically extend itself to
take account of new option names entered

into the data statements.

Qutput of memory contents to screen

Now we shall examine those sections of
the program which are necessary to en-
able us to print out, in an orderly fashion,
the contents of a specified area of mem-
ory. The modules commented on here
may appear very insignificant and you may

wonder why it is that they have not been.

run together to make one module. As you
continue through the Mastercode program,
however, you will see that individual mod-
ules may actually be called up for use from
many different parts of the program. Keep-
ing the modules to one particular function
and one only will enable us to save on the
eventual number of program lines em-
ployed rather than have to duplicate the
same lines later in another section of the
program.

Module 1.4
This three line module transforms a decim-
al number into a hexadecimal number, that
is one with a base of 16 rather than a base
of 10. Machine code programmers almost
universally use hexadecimal numbers, for
the simple reason that they conform much
more logically to the system of binary
arithmetic used by a computer.

The hexadecimal numbering system
has 16, rather than 10 digits, as follows:
0123456789ABCDEF.

Most modern computers store numbers
in units of 256 (0-255), and the reason that
hexadecimal is so convenient is that with a
two digit hexadecimal number, the max-

imum value which can be expressed is
also 255 (15«16 for the high digit and 15
for the low). Using hexadecimal means
that a much more orderly representation of
the values stored in memory can be made.
In addition, the binary system used by
the computer means that very often
apparently significant numbers in hexade-
cimal like 1000 (or 4096 in decimal) are
also significant in terms of the operation of
the computer. Beginning to think in hex-
adecimal is an important aid to beginning
te understand the workings of the micro.

Commentary

The operation of line 11020 is best ex-
plained by use of an example. Assume
that the decimal number 4875 has been
stored in the variable H. To convert that
value into hexadecimal, we need first to
recognise that itis made upof1 « 16 1 3
(16 1 3=4096)+3+16 1 2(16 1 2 =
256) +0+16 1 1(16 1 1=16) + 11 »
16 1 0 (16 T 0 = 1). This line isolates
each of these units of different powers of
16 and then translates them into a charac-
ter which represents the appropriate hex-
adecimal digit, using the user-defined
function Fnhex (see line 10040) to selec!
the correct character. In the case of 4875
the hexadecimal number will be 130B.

For units with a value from 0-9, Fnhex
simply returns the value of the appropriate
character 0-9 (character codes 48-57). If
the value of the unit is from 10-15, then a
further 7 is added to the character code
value to take it into the range A-F in ths
B64's character set.

MODULE 1.1

10831 BASE = 16

: GOSUE 19000
10@35 DEV = 1

10240 DEFFN HEX(X) =
ND 15)>9) %7

10050 DEFFN DEC(X) =
10060 FALSE = @ ¢
10870 FPOKE 53281.,1

LODDE FE M S 0 0000

10020 REM GEMERAL INITIALISATIDN
1ODZTD RE Mt o o 0 3000000000

10032 IF LEN(FTR$)+LEN(E®#)<>255 THEN CLR

(X AND 15)+48-((X A

X=48+ (X>57) *7
TRUE = -1
FOKE 53280,15

MODULE 1.3

10120,
12130
10140
10190
10200
10220

MODULE 1.2

19081 REM TEMPORARY LINES

1901@ RETURN

17000 FEM##%EREEEEREEEEEEREEEREEEE 054800
1TO@Z REM 5000000035059 502000300 3030 320 30 3 0

19011 REM ###END OF MONITOR PROGRAM®*x

10230

1" T#

NT 3 NEXT

MODULE 1.4

11018 T = H ¢ HE = "*
11020 Hf =
$ 1 T = INT(T/18) :

11850 RETURN

11000 REM® & % 8 5 5 %5 5% 50 4 5 5 55555 55500
11201 REM CONVERT DECIMAL TO HEX
T1DD2 REMS S0 0000 000 00 3 B

CHR# (FNHEX (T=INT(T/1&4)#1&) ) +H
IF T>@ THEN 11020

t INPUT T
1a300

1 CLOSE 1

1A1@0 REM® & & %885 85 % 5 555 8 885 00 E 50
19121 REM CONTROL ROUTINE FOR MONITOR
1102 REME S 00000000 0000
12131@ DATA EXIT TO BASIC,MEMORY MODIFY,M
EMORY DUMP,MACHINE CODE EXCUTE

12111 DATA LOAD MACHINE CODE FILE,SAVE M
ACHINE CODE FILE

DATA DISASSEMBLER

DATA FILE EDITOR

DATA ASSEMBLER

DATA END

RESTORE

X =0

PRINT "[BLUEJICLR)})———-——————
E CODE MONITOR
10250 READ T#
10260 IF TH<>"END"
X= X+1 :
18245 IF X<15 THEN FOR ¥ = X TO 15 : PRI

1@27@ PRINT “"COMMAND ( @ -"
IF T<@ DR T>X THEN 10120
12385 IF T=0

10310 ON T GOSUB 1310@,13308,13508,14300
+ 14100, 15800, 24800, 20000
18320 GOTO 19@100

MACHIN
————————— (BREENILCDI"

THEN PRINT TAB(S)
GOTO 10250

X v

X=1 " ) 1 u‘

THEN PRINT "L[CLRILA4#CD]
[RVS ONIBYELRVS OFFJL4#CD1"
END
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THE WIZARD'S WARRIORS: A fast moving game

that matches developments in your skill as a player Spestrum
by becoming increasingly more devious. By offering 4,95
to you the full range of options you can choose how
to control your warrior through the maze. A full
implementation of this program enables such features
#s a continuous series of sound effects, arcade guality
graphics, double-point scoring, and-for the very
artful ~bonus lives.
FORTH: A full implementation. ldeal for writing fast
moving arcade type games. Allows the full colour and Spectrum
sound facilities of the Spectrum to be used. Future 14.95
Microdrive enhancements will be made available.

ADVENTURE ONE: Features a save game routine as

the game can take months to complete ZX81 55.95
*a remarkably good version....well worth the money.”

Sinelair User..

MAZEMAN: A fast action m/c game that reproduces Spectrum
the spirit-of the original £4,95
‘s very accurate and fast," ... Which Microf.. ZX81£4,45
CHESS 1.4: Ten levels of play with this m/c program.

Good graphic screen display ZX81£5.95

*In & class of it's own,’ . Your Compufer.

INVADERS: Very fast m/c action, Includes mystery ZXB1tE4 .45

ship and increasingly difficult screens

7 MAES AFALLEN, BOW ST.,DYFED, SY24 5BA g

DONTMISSTHIS
INCREDIBLE OFFER!

—— . -

YES, 50 GAMES] o scie for 4l

FOR YOUR MICRO the fotlowing:

SPECTRLUM
ZX81 LYNX
‘ s vl ST | DIRAGON

i i | ATARE VK=Y

NDSC A
ChESE TTE

ACORN-ATOM

IB/B]C V]
SHARP
ORIC1

NEW BRAIN

L e
SUPPLY CASSETTE 50 FOR
I enclose cheque/P.O.
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for LYNX, DRAGON, SPECTRUM
and ZX81 Software

SULTAN'S MAZE by Christopher Hunl. Enter the 3D Maze in search of the Sultan's
jewels, bul bwase, your strength may run oul, of, you may come face 1o lace with the
Mad Guardian. A multi-difficulty game with fantastic graphics and sound

Price (LYNX & DRAGON) £7.95

MONSTER MINE by W. E. MacGowan. Escape from the mine with as much money as
you can, but donl get ciosed i of caught by the prowling monsters. An addiclive
machine code game, with superb graphics and save faciiity. Price (LYNX & DRAGON)]
£7.95. Price (SPECTAUM B ZXB1) £4.95.

GOLF by Pete Allen. An excelient Basic program, giving you an 18-hole course, with
handicaps and choice of clubs, A golfing weakness must be specified. Amazing
graphics and sound!! Price (LYNX & DRAGON) £7.95.

CHATEAU by Pate Allan. A new type advanture, in which you must wander the Counl's
old mansion in search of reasure! Of course, whaon the Count hid his treasure, then
died, ha lef lots of unpleasant surprises for those brave enough 10 try and sedek oul his
richas!! Coma face lo tace with Ghouls and Ghosts, Vampires and Trolls; do you run or
fight? Will the mysterious Travel Agent suddenly appear and whisk you away to far off

7 Whare can you find the key or the lamp? Is the clock booby-trapped? Will you

die a cold and lonely death, or will you win through to claim the fantastic treasures of
The Chateau? Price (DRAGON) £7.95.

GAMES PACK Wil by Chrigtopher Huni

REVERSIL. Pit your wils aganst the Lynx with this sasy to lsam. yel exiremely
demanding board game. Five skill leveis, rom novice to grand master

SMAKE. Guide the snake 1o the food, but walch out, he will grow and must not est the
wall or himself,

PONTOON. An excellent implementation of a favourite card game In full colour with
sound. Lynx is a mean Banker. Price (LYNX) £7.95.

GEMPACK IV by W. E. MacGowan. Two great machine code gamas, with full colour
graphics. In Sea Harrler you must land your plane on the alrcralt carrier, after
dispersing the clouds with chemical bombs, but dont hit the ship! In Sub Chase you
musi depth charge the woll pack without being sunk. Both with four levels of play from
easy o kamikaze! Price (LYNX & DRAGON) £7.95.

GEM SOFTWARE
UNIT D, THE MALTINGS, SAWBRIDGEWORTH, HERTS
T ; (0279) 723567

TRADE ENONNRIES WELCOME - PLEASE RING FOR DEALER PACK

UL L L L L L L T L L L L LR T etattt]

24hr Ansaphone 0970 828851 A'
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" OPEN FORUM

(hex. or decimal). Three numbers must be

Open Forum is for you to publish your programs and ideas. Take care entered for a decimal number (005) and
that the listings you send in are all bug-free. Your documentation i e e
an & decimal numbear will ¢ (-]
should start with a general description of the program and what it does | mminummtwww“g
Hld“ﬂ:ngivllnl;lﬂ:dlﬂﬁhﬂlﬂnmhm We will | » Save part of memory
-] MNew start address of next pa
pay the Program Week double our new fee of £6 for each program 2 pro bl g PERERY
published. T Change Aamiop
L Load a maching coda program
M of 48 bytes per screen. The program has  yariables
onitor f"'(":;‘!l' options, they are: FN H{) — change hex number to decimal
» FN DS$() — chi imal r
on Spﬂﬂ!rum 5 Moves cursor left STAFHE'I-- ;agngen'?::mnz I;l:d:t:r o
This program allows you to look at and 8 Moves cursor right X — x coordinale of cursor

Moves cursor up

7
change any part of the Rom or the Ram. E Rt et

Eight bytes are displayed per line in

Y — y coordinale of cursor
F — main loop

Press to change one of the bytes, the ADD — address ol your entry

decimal and hexidecimal with a maximum cursor must be at the start of the number  RAM — ramiop
18 REM i*i*!i*&**!!l!!l!ffftif 320 IF INKEYSc¢: L™ AND INNEYS<>
RCBINE CODE MONITORE ¥ e N B0 TO A4
$%+ © ANDREU FILEY r#x: 33@ INPUT “NAME 7 “:N$: IF LEN
FEFEEFFEFEFEFEEFEEEEEEEYF Ng<i1® THEN INPUT uST‘ T NIET:

20 DEF FN D) =165 ICODE AE 407 IF ST(65534 THEN LOAD NSCODE ST
+*iCODE A%:>64) -32+ (CODE 1<% 3 IR E R 3408 LET Y=Y+ L(INKEYS&="6&" GND (¥«
CODE A$(2) -48-7% (CODE AS(2) 647 ~  28)) — (INKEVYS="7" AMD (72073
2% (CODE ASIE) >363 ) 35S0 LET X=X+ {IMNHKEYSE="8" AMND (X<
" Eg gEﬁiznTDf¢1ng§fg;}§E ‘E’%ﬁ 30) ) — (INKEYS$="5" AND (X:B3}

* '. * s £l & -\I e
—16# (INT (Us1671) +4B+7 51 (V—16+ (IN PRI A THEELES & it INEV s
T io LEY %20! LET V=0 N LEy Barime. O THeErPst

: = s : X :

Se PAPER ©. INK 7. LS : BORDE TRl i B Sy sy

R ®: INPUT "START _ ADDRESS ; 380 GO TO 170

& THEN Gﬂ TO Se "ND X<¢>12 BND X<¢:16 AND Nc¢:2@ AND
s@ FOR —STHRT_TD £E553% i X @4 AND X226 THEN TG S50
7@ PRINT TAHBE H&N INK 3',_ ERPER = 400 IF Y<¢>1 AND Y<>d4 AND Y¢37 A
“MACHINE cob: ITORY: AT ©.9; . ND Y¢>1@ ABND Y¢:13 GND Y C:16 AND
‘FOR Z=F TO : ¥<¢3>19 THEN GO TO S5O
5@ PRINT IN—K ﬁ; INVERSE 21X 410 BEEP ,2.,20: LET w&=" o
88 PONE Sotam.oss - o o7 R et

1 e ah

11@ PRINT PRPEA 1;TR® T; o~ Ant 29 LET CESINHEYS: (I0 CFc<e" ow

(PEEK U<10@) PEEK Ui: LET T=Tes (39 IF B=1 AND C$>"2" THEN GO T

o a5 -
T=@: FOR G=Z TO I+7 e L RS

igg ;E&FUS;?¥K C; PRInT BAPER 2 o448 IF B=2 AND C$:>"3" THEN GO T
;TR i A e o R = r=11
170 _IF INREY§c<r A" AND INREY$<> %23 L. ;azgﬂgﬂ°$51*g iRt

Toa IO L2828 . a A e
n323 %pr$"u§ b THEH gé }éf:§$n é2£§as THEN IF Cs:" FrEn 2o
rT<@ OR ETART rEB558 THER GG TO g kﬁ;zg'é?';ﬁﬂ‘afgi?TEEE#f:fr
2 =)

20@ INPUT “LENGTH 7 “;LE: IF LE g b
8 OR DEISTART Y 65855 THEN G5 T6 ua W FENT B GGIALE. SRl G TR
_333 %E“Enﬁ CODE gTRE;ﬁLENREY i L48@ LET AD=@: IF Y>2 THEW LET A

c}l! L)
SRR TESTTE 2e8. TRuiNSTACT  izp If vig Tuen Le7 Ap-se

9933‘%3 12 DECIMALT": START: CLS 1@ IF Y>11 THEN LET AD=5&

980 pBUTe - oTanT mppress mnopee 528 IF Viis THEN LET EBoiS
IHFIL'T“‘S‘I'FIRT- IF START ¢ OR STAR S48 LET AD=AD+X.d: RETLREP
T 2B85535-55 THEN GO TO i2e SE@ LET U=UAl O%: POKE F+8D,0

2490 CLS GO TO &0 S63 PRINT AT Y+i.X: PAPER 1; IN

3s¢ PRIHT 8T Y.X, OVER 1, INK & K 7:FN D${)

570 GO TO 1@

; PAPER “. "BEEP .@1.,-2@:
INT AT Y, x, INK &; FPAPER B; ou:ﬁ

1!

ZEG _IF INKEY & D" GND INEEY
"r" THEN GO TO Z2S90: i, ™ LL
RDDRESS 7", CRLL: RANDOMIZIE USR

270 INPUT “ CALL ARDDRESS 7“:CaL
L: IF CALL ¢<® OR CALL »55534 THEN

“t" THEN GO TO 320: INPUT “NEU R
FH“ITDP VALUE 7 “,RAM: CLEAR RAM:

BBG INPUT “NEW RABMTOP URLUE 7
:RAM: IF RPAM 526080 OFR RFAFM:E&5555
THEN GO _TO 3060

310 CLEAR RAM: RUN

MDD ¥Y<2132 AND ¥Yc:l1d AND Y cc:i7 AND

caLL R Bzl TO

co 270 520 LET nttaz-nt: PRINT AT _Y.X+
580 RANDOMIZE USR CALL B-1;, INR 7, PAPER 1:08%;: BEEFP .1
292 IF INKEYS¢>"T" AND INKREvY#®#<: .D: NEXT B

&30 PRINT DHPED B: INM EB:AT Wv-A

JX:FN HU):

S80 IF Y<r2 AND V<5 AND Y¢r5 A

Y¢3»20 THEN GO TO 250

EQG GO SUEB AEG

600 LET nt="an“: BEEP .¥1.20: FO

519 LET El -INKE‘:’ : IF DEc"e" OR
E£10

&40 POKE Fi-ﬂ!} FiN H()
650 GO TO 250

Monitor
by Andrew Filby

11-17 AUGUST 1983




T T R =

TO MAKE A SUPER GAME INTO A FANTASTIC

JW .

GAME YOU NEED SOFTLINK 1.

This will allow you to use a Kempston type joy-
stick with all the following Spectrum games:
Arcadia, Penetrator, Horace Goes Skiing, Spec-
tres, Flight Simulation and Space Zombies.

ONLY £4.95

SPEC!AL OFFER

Spectres plus Softlink 1.
Arcadia plus Softlink 1 .
SUPER SOFTWARE FOR YOUR CBM 64
Cyclons, Pakacuda, Escape MCP, Centropods,
Anhilator, at only £5.65 each
FOR YOUR UNEXPANDED VIC
Escape MCP, Pakacuda, English Invaders, The
Catch, Paratroopers, Antimatter Splatter, at only
£5.65 each.
Crazy Kong only £6.50.
FOR ANY VIC

Catcha snatcha, Wacky Waiters, Arcadia only
£5.25 each.

FOR YOUR VIC PLUS AT LEAST 8K
Critters, Cyclons, only £5.65 each.
New for your 64 |
Star Trek, Panic 64, Frogger 64
Cheques and postal orders to

BYTEWELL ,

203 COURT ROAD, BARRY
SOUTH GLAMORGAN CF6 TEN
Tel: (0446) 742491

o

DRAGO
all mac

BONKA
ADDICTIVE Arcade siyle game in full cobour
Climb the tadders and dig holes to frap the
"Meanies’’ belore they kill you. 4 seleclable
speeds and choice ol 1 to 9 Meaniss to start
NO JOYSTICKS NEEDED
SUPPLIED ON CASSETTE ET.95

DGT2

THREE Fast mowing Arcade style games in full

colour, with Hi Res graphics and sodnd
Very addictive any single one of these is

worth @ fiver, 50 £6.95 for adl 3 15 3 bargain

(From PCW Review) SNAKES. LANDER and

INVADERS. (No joysticks)

3 0N ONE CASSETTE 06.95

EDITOR/ASSEMBLER + DISASSEMBLER +
MONITOR

Two pass giobal type. Suppons labels ol six
characters. Directives: ORG, AMB, FCB. FOB
FCC, REM. Hexadecimal Arithmatic Powsriul
debug Monitor incldes 14 commands plus
sel break points, selection of useful sub-
routmes and Disassembler

Mingether 2 poweriul program package wilth
Information for the senous user or inferasted
beginner. Supphied on cassatte

PREVIOUSLY SOLD SEPARATELY FOR OVER
£40. Mow substantial saies et us bring the
price down lo only £19.95

ChaquesPOs payable 1o

J. MORRISON (MICROS) LTD.
(Dept PCWT)

2 Glensdale Streel, Leeds LS9 94J
ALL QRDERS DESPATCHED BY
RETURN FIRAST CLASS POST,
Callers and Trade enquinies welcome
Tel: (0532) 480587

SOFTW.
Ine C

J. MORRISON (MICROS)

RE
e

DROIDS — NEW (OPTIONAL JOYSTICK)
Stop the Drowds removing lead shields to
reloase the bombs which will desiroy the
world, Very fas! game Excellenl Hi-Res
colgud graphecs and sound

SUPPLIED ON CASSETTE £5.95

CHESS

Hi Res disptay of board and pieces. §
seloclable levels ol skill CURSOR conirol
mave salection (No numbers liters 1o enber)
Supports CASTLING and EN PASSANT
SUPPLIED ON CASSETTE £7.95

VULTURES — MEW (uses one jaystick)

FAST MOVING GALAXIAN TYPE GAME i sl
colour with Hi-Res graphics and sound A
fock of vullures guard thew eggs As they
Swoog lowards you Iry to kifl them, bul watch
oul. Just when you think you have kifed them
#l, the eggs hatch!

SUPPLIED ON CASSETTE £6.95

CRUSADER. NEW. FIRST TIME ADVERTISED
A superd arcade-style game with animated
high resolution colour graphics and sound. In
quest of the haly grail you. aur infrepid her
have 10 OVEITOME $even ncreasingly deificult
stages lo reach your goal- scake the ity walls
o meach the inneér sanctum, swinging across
pits, crossing enchanied lakes while avoiding
deadly scorplons and devilish dwarfs. None
of our testers has yel managed 10 get past
Scresn 5. Wil YOU be the one 1o reved the
scret of the final screen?

SUPPLIED ON CASSETTE £6.95
DGT4

THREE arcade-style games with hi-res
Qraphics and sound

PTERDDACGTYL. TORPEDD AUN and HOR-
NETS. NO JOYSTICKS NEEDED

Excalient value for money

THREE DN ONE CASSETTE

AVAILABLE NOW

for ZX81 16K
Spectrum 48K
Dragon

Commodore 64

PURCHASE LEDGER . . . handles up to 100
accounts, invoices, payments, VAT handling and
analysis. Selectable print options.

SALES LEDGER .. . spec. as Purchase Ledger.

COMBINED DATABASE . . . fully definable, vast
spreadsheet storage, rapid calculations. Terrific
value.

MICROLYMPICS 1 ..
MICROLYMPICS 2 .
dards (Pac-Man,
games.

. each containing 10 action
. games. Selection of stan-
etc.), plus new amazing

ALL TAPES COME WITH FREE BACK-UP TAPE
IN PRESENTATION BOX

SPECTRUM
48K

SINCLAIR
ZX81, 16K

£9.95

COM. 64 DRAGON
£12.95

PloaBe TUSR MO i iniin s i s s vt

TOTAL SUM INCLUDED: £

Please make cheques and PO e
payable to Addtess ...
ANIK MICROSYSTEMS,

30 KINGSCROFT COURT

BELLINGE, NORTHAMPTON

LOOKING AT THE FUTURE . . .
NEVER AT THE PAST

NOTICE for all Spectrum Machine-code
Programmers!

WE are the newest software company looking for
people who have written the games of the future
NOW!

In return for your programs we offer:

A minimum of 40% royalties!

HELP on improving your programs
We already have ideas for NEW programs

ADVERTISEMENT of your programs in the popular
computing press

The chance to buy a SHARE in the company!

Send samples of your programs to us
at the following address:

THE ULTIMATE BYTE

9 NORTH AVENUE, SOUTHALL
MIDDLESEX UB1 2RE

PS Cost of postage will be refunded

e
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'OPEN FORUM

: and triangles. By using the same principles ¢ -Ti come
Concentrics {and a little thought) it should be possible BD = B:;m':gm e I8
to do the same thing for other shapes. AD = Bottom left corner
on Lynx BA =Top
: 2 Program notes cD = Bottom right
This program draws concentric rectangles ac = Top left comer ED = Hottom left

1 REM##¥CONCENTRICS###

2 REM¥¥¥HOK FPANG 1383%%#

S PAFER @

- CLS

15 REM¥$¥RECTANGLES##%%¥

28 LET A=8,E=256,C=10,[=24%

38 REFERT

44 MOVE A.C

45 IMK 5

58 DRAK B.C

95 INK 2

e@ IRAW E. T

63 MK S

78 DEAW A.D

7o IMK 2

28 DRAW A, C

38 LET A=R+2,B=F-2,0=D-2,C=C+2
186 UNTIL C=116

118 CL=

113 REM#*#%TRIANGLES#%%¥

128 LET R=9.B=124.C=224,[=202.E=24
138 REFEAT

148 MOYE E.H :
145 PROC IMK

158 DRAKW C.D
155 FROC IHNK
166 DRAW E. D
165 PROC THK
170 DRAK E.A
180 LET R=R+4.C
138 UNTIL A=2956
135 END

280 REM#*#$EAMDOM IME COLOURM$$
218 DEFFROC IMK

228 IMK FAMDCE+1

238 EMDFROC

READY.
TRY CHAMGIMG LIMES 28 AND 136 To:

28 LET A=R+RAND(4>; B=E-RAND(4>.
D=D-FAMDC4 1, C=C+RAMD(4 >

=C-4,D=0I-4.E=E+4

128 LET A=A+RANDC(4) , D=D-RANDC4),

C=C-RAND{4) . E=E+RAND(4 >

Concentrics
by Hok Pang

have a lot of words, then change the Clear program.

statement in line 40. The pass-mark is 7 [Program notes

Vocabula out of 10. If you get the perfect mark then  40-60 Initialise Variables
ry you are rewarded with a tune. It would be  99-170 Enter words

180-260 Actual test

on Dragon easy to modify this program as a word-  ,e3 500 Check
is i meaning recognition program. 300370 Another Go routine
This is a Vocabulary Test Program. if you  Full instructions are included in the 380-450 Victory music

460-520 Instructions

18 REMUOCAB

20 RENFOR A DRAGON 32

3@ REMCCIE.WALFORD 1383

4@ CLEARSER2Q

S8 CLs

60 U=

78 GDSLB46@

8@ CLs

82 INPUT"WHICH LANGUAGE" ;L$

18@ CLS

11@ INPUT"HOW MANY WORDS™3;Z

120 PRINT"ENTER "jL#;" WORDS,"

138 DINGs$(2),E®(2)

148 FORE=1TOZ

158 LINEINPUTGS(E) :NEXTE

168 PRINT"NOW THE ENGLISH."

178 FORS=]TOZ :LINEINPUTES(S) :NEXTS

188 CLS 5

192 FORI=1TOl@

28@ C=RND(Z)

218 PRINT"WHAT 1S “jEs$(C);" 7

228 LINEINPUTP#

238 IFP$<)GS(CITHENPRINT"WRONG "jL$;" FO
R "GE$LC);" 15 ";jG#(C) :SOUND1Z,?

24@ IFP$<OGS(CITHENZER

250 PRINT“CORRECT™ :U=U+] :S0UND22@, 6

260 PLAY"P2P3" :CLS :NEXTI

270 CLS@:IFU<?THENPRINT®238, "YOU FAILED
*318-U;" WRONG" :SDUND]2,38:60T0388

28@ [FU>=7ANDU<=3THENPRINT@23@, "WELL DON
E,";18-U;" WRONG" :SOUND2@8,30:G0T03288
298 PRINT@227, “%%WELL DONE,ALL CORRECTxx

* :GOSUB388

398 CLS:PRINTRES, "ANOTHER GO?"

318 PRINT@1R@, "PRESS KEY(]1)JFOR SANME WORD

S[ ur’

328 PRINT®I32Z,"PRESS KET(2)JFOR NEW WORDS

330 PRINT@164, “PRESS KET(AITD STOP. *

340 IF INKEYS$="]"THENCLS :U=8:60T019@

358 IF INKETS$="2"THEN CLEAR :RUN

360 IFINKEYS="A"THEN END

378 IF INKEY&=""THENJI4BELSE34@

380 AS="TS;C;E;FiL1;G;P4;L4;CiEFiL]iG"

3990 B$="P4;L4;C;E;F jL23G;EjC;E ;L] ;D"

420 Cs="P8jL4;E;E;D;L2. ;C;La3CL2;E"

419 D8="L4;6i6;i6;iL] iF jL4EF"

420 E&="L2;G;E;L4;C;LB;D;0+EGiL4iA L] 03;C"

438 RE="XKAs ;XBE ;RO KOS KES ;"

448 PLATXS

458 RETURN

460 PRINTSTRINGS(32,42)

478 PRINTSTRINGS(]11,42)"UDCAB TEST"STRIN

G#(11,42)

480 PRINT"BEFORE YOU TAKE THE PROPER TES

T, TEST YOURSELF."

498 PRINT"THIS PROGRAM LETS YOU ENTER AN

Y HUMBER OF WORDS IN ANY LANGUAGE.
GOODLLUCKE™

588 PRINT@452,"COPTRIGHT E.WALFORD 1983"

518 PRINT@3B9, "PRESS ANY KEY TO START®

520 IFINKETS$<>""THEN RETURN ELSESZ@

Vocabulary
by Edwin Watford

11-17 AUGUST 1983
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OPEN FORUM

used to allow the QH screen to be display- without creating corridors with no exits.

Dragon maze ed whil the new screen is being formatted - Program notes '{
giving a smoother effect. By changing line  10-180  Control section
110 to: 200-390 C-Bl“!. ling pnnh!'\g routings
on Dragon R 400-460  Prints vertical lines

51 Pri | al li
This program generates a random 8 by 8  The generating of the maze can take Up  aag.a09 5:,';“;3',',?:’,‘,,“:“

maze and displays a 3D image of it on the to 30 seconds lo complete; this is because g1p-1260 Update movement fields
screen. The facility of the Dragon to alter the program checks that as many pas- . 1340-1580 Screen messages

the position of the screen in memory is° sages as possible have been set up M

E
E 18 PCLEAR 8 S26 ’ SET UF MAZE q
1 20 DIM M(8,8) 536 POKE&HFFD7, 1
1 30 P=1:E=@:T=0 S4@ IF RND<2)=1 THENEX=RND(Z)>:EY=(RND{2)
5 46 GOSUB 526 -1)%¥7+1 ELSE-EN¥=RND{8)IEX=(RND(2)-1)%7+1
3 S@ PMODE 4,1:PCLS 556 IF EX=1 THEN M(EX,EY)=1:GOTO 536
b 68 MH=RND(8): MY=RND(S): MD=RND (4> S6@ IF EX=B THEN M(EX,EY)=10@:GOTO 586
: 78 IF MX=EX OR MY=EY THEN 6@ S76 IF EY=1 THEN M(EX,EY)=10@6 ELSE M{EX
: B0 XE=@:KX3=E54:YE=0:1Y3=15G SEVI=16.
3 98 GOSUB 266 586 GOSUR 670
: 16@ SCREEN 1,@ 536 F=@
| 116 IF P=5 THEM P=13FMODE 4,1 ELSE P=5¢! &@@ FOR X=1TO&:FORY=1TO8
: PHODE 4,5 616 IF M(X,¥2<>8 THEN EX=XtEY=Y:GOSUB &7
| i2@ PCLS @iF=F+1
| 13@ GOSUB 1180 B2@ MEXT Y,X

148 IF E=@ THEN 8@ 636 GOSUEB 1340

156 E=@ 648 IF F<&4 THEN F=8:G0T0 &66

1@ CLS:PRINT@10G, "WELL DOME":PRINTI164, 658 PUKE&HFFDS, ] |
"YOU HAYE FOUND THE EXIT" 668 RETURN
176 FRINTD266, "DO YOU WANT ANOTHER GQNE 678 *SET UP MAZE UNTIL STUuCK
| ‘" 683 IF F»68 THEN R=RND(4) ELSE R=RND{(&
186 AF=INKEY$:IF AF="N" THEM EMD ELSE IF g36 IF R>d4 THEN 968
AFC>"Y" THEN 128 768 FOR Zi=R TO R+d

196 RUN 716 1F Z21>4 THEM Z=Z1-4 ELSE Z=Z|
2668 X=28iV=Z22:Ml=MXiH2=MY 726 ON € GOTO 730,776,81@,850
gléd GOSUB 518:GOSUEB 466 738 IF EY-1=8 THEN 3950

22@ IF FM=2 THEM MO=1:G0TO 336 748 IF MLEX,EY-13<>@ THEN &5@

. 238 IF FM=8 OR FM=2 THEN MO=6:GO0TO 336 758 MOEX,EY)=M(EX,EY)+1GBEIEY=EY~1
T ELSE MO=1:GOSUB 918 768 M(EN,EY)=M(EX,EY)+10:GOTO %66

ﬁ 248 X=66:Y=50 776 IF EX+1=% THEN 3%@ )
B 256 IF FM=2 THEN 3%@ . 786 IF M(EX+1,EY><{>@ THEN &%@
E:*" 268 GOSUB 466 798 MOEN,EY )=MIEX,EY)+1BRLEX=EX+]

. 2768 1F FM=@ OR FM=2 THEN 3%@ ELﬁE GOSUE 8@@ MIEX,EY)=M(EX,EY)+1:GOTO 366
i 318 516 IF E¥+1=% THEN 896

e 28@ 1F FM=2 THEN 398 g2@ IF MCEA,EY+1)<28 THEN G5%@
fiE 298 K=94:1Y=78 838 MIEK,EY)=MCEX,EY)+]1GIEY=EY+]
. 388 GOSUB 488 248 MCEX, EYI=M(EX,EY)+1886:G0TO 968

318 IF FM=8 OR FM=2 THEN 3%6 ELSE GOSUE gs5@ IF EX-1=8 THEN 896
316 ge@ IF MCEX-1,EY)¢{>@ THEN 2%@

=t
Ly Tl

M

8 || 32¢ IF FM=2 THEN 330 878 M(EN.EY)=M(EX,EY)+1tEX=EX~1

B || 336 X=112:Y=84 88@ M(EX,EY)=M(EX,EY)+166:C0TC %00

348 GOSUB 468 256 MEKT 21

\ 356 IF FM=@ GR FM=2 THEN®'356 @@ RETURN

E, 360 X=1271%1=1271Y=95:Y1=95 31@ *SET UP FM,RM,LM

& || 378 FM=1tLM=B:RN=0 92@ IF M1=@& OF Mi=9 OR MEZ=@ OR M2=% THEM
/3 388 GOSUB 478 FM=2:G0OTO 1176
& || 3%@ RETURN 936 ED=M(M1, N2)

i 40@ *PRINT LINES 54@ ON MD GOTO 958, 1616, 1666, 1126

B || 418 X1=252-X:iY1=188-Y S5E ME=ME-1

428 LINE (X, Y)-(¥X,Y1),PSET 966G IF ED>=168@ THEM ED=ED-l@@&:FM=1 ELS
ie 436 LINE (X1,¥)=(X1,Y1),PSET : E Fi=a
3 448 GOSUB 474d 97@ IF ED»=186G THEN ED=ED-1@@&:RM=1 ELSE
B || 450 x@=XiX3=x1:Y2=YiY3=Y] RM=@
¥ 468 RETURM 92@ IF ED>=18 THEM ED=ED-1@&

i 478 *DIAGONALS 996 IF ED=1 THEN LM=1 ELSE LM=@

B 486 IF LM=8 THEN LINE (X2,Y2)-(¥,Y),PSET 1Gg@@ GOTO 1170

i ILINE (X2,Y3)-C(X,Y1),PSET ELSE LINE (X.¥ {@ie Mi=M1+1 '
- d=(X2,Y),PSETILINE (X,Y¥1)-C(K2,¥1),F5ET 1626 IF ED>=10G66 THEM ED=ED-18GE:LM=! EL
i 496 IF RM=8 THEM LIME{X3,Y2)=(X1,Y¥),P5ET SE LM=0&
b SLINECK3, ¥Y3)-(X1,Y1),PSET ELSE LINE<X1.Y {g3@ IF ED>=10@ THEN ED=ED-1G@:FM=1 ELSE \
12 d={K3, Y, PSETLLINECR], Y1) =(XT, V1), PSET FM=0

568 IF FM=0 THENMN LINE (¥,¥)-<(¥1,Y¥2,PSET: 1646 IF ED>=16 THEN BM=1 ELSE RM=@
LINE <¥,¥1)-CX1,Y1),FSET @56 cOTO 1170
S1@ RETURN las@ mMa=mMz2+l

32 : POPULAR COMPUTING WEEKLY




OPEN FORUM

1670 1F ED>=16G88 THEN ED=ED-1008 133@ RETURN
1086 IF ED>=168 THEM ED=ED-1@@:LM=1 ELSE 1348 "HEADINGS
; LM=@a :J'.?E‘ oM T GOTO 137@,14306, 1486, 1566, 15
lg%@ 1F ED>=!9 THEN ED=ED-16:FM=1 ELSE 13c@ nF“!"lDE 1, 1:S5CREENL1,1:CL5
Fr=@& 1378 FRIMT@E7,"M M [ST%) 2222 EEEEE"
11@@ 1F ED=1 THEM RM=1 ELSE RM=G 1388 PRINTAIS5,"MM MM -A A Z 5
1118 GOTO 1176 1396 FPRINTIZ13I,"M MM M "AA# z EEEEE
1126 Mi=Mi-1 ] ' :
11138 IF ED,=1080 THEN ED=ED-1@G@@IRM=1 14@@ PRINTS163,"M . M A A Z E®
ELSE RM=@ 14160 tplmTﬂiqﬁ,"W M A B 22222 EEEEE
11468 IF ED>=.1868 THEN 'ED=ED-186 !
1156 IF ED>=18 THEN ED=ED-1@:LM=1 ELSE 1428 T=2:G0T0 1586
LM=G 1438 FRINT3291,"INSTRUCTIONS <Y OR N> 2"
116 IF ED=1 THEM FM=1 ELSE FM=6 1448 RF=INKEYS
1176 RETURM 1450 IF A$="Y" THEN CLStT=3:GOTC. 1476
118@ "GET MOVEMENT 1468 IF A$="N" THEM T=4 ELSE GOTO 1446
1196 AS=INKEY#tIF A$="" THEMN ‘1136 1476 GOTO 1586
12668 1F AF=CHR$:{94) OF A$=CHE$ 16 OFr 4% 1486 FRINTIcS, "YOU ARE IN A& MAZE":;
=CHR$(2) OF Aa$=CHR$(%> THEM 1216 ELSE 149@ PRINTS13G,"THE KEY “;CHR$C1Z6):" CA
GOTO 1136 N BE USED TO MOVE FORWRRED" £
1216 1F A$=CHR$¢94)> THEM GOSUB 1278:G0OT0O 15066 FRINT3134,"THE OTHER CURSOR CONTROL
13’3& FEx‘Fn.
1226 1F AF=CHE$<{16) THEMN MD=MD+2 15i@ PRINT3226, "ROTATE YOUR YIEW IN THE"
1236 IF A$=CHR$<{8) THEMN MD=MD+3 1528 FRIMNT2252;,; "APPROPRIATE DIRECTION":
1246 IF A$=CHE$:{9) THEM MD=MD+! 1536 ERINTJEEE,"PRESS AMNY KEY TO COMTIMU
1256 IF MD:>4 THEM MD=MD-4 E"s
1ge@ RETURN 1548 RF=INKEYF:IF AF="" THEN 1548
1278 *MOVE v 15598 T=4:CLS:GOTO 1586
1286 IF MO=8 THEN 133@ 156@ PRINT#35%, "GENERATING MAZE"; tFRINTS
1298 IF HD=1 THEN MY=MY-1:GOTO 1328 393, "PLEASE WAITY:
1366 IF MD=2 THEN MX=MZ+1:GOTO 1328 1578 T=5:G07T0 1536
1316 IF MD=3 THEM MY=MY¥Y+1l ELSE ME=MX-=1 1586 FETURNM
1326 IF MY=@ OR MY=9 COR MK=@8 OF MM=39 Dragon Maze
i 150-240 Patiern 2
R " on the same principle 265320  Patiem 3
S Program notes ﬁ-m‘ Uggsrt;:.lr:n:f mrggcanm in lines
‘ on Spectrum 10-110  Draws the first pattem 150,250 and 1000 is as its name suggests a clear
This program draws three patterns based 120-141 Do you want a copy if you have a printer SCreen one
1>REM Patterns © Sam Hnowlies 19@ DRAW 255-(#4 ,0 '
206 DRAW @,175-f 4
14th April 1983 21@ DRAL -255+f%4,0
220 DRAVW O, -17S5+f &4
5E LET a$="C O M I NG uUP P 230 NEXT f
AR TTERN 240 GO S5UB 120
55@ LET cls=USR 3509
g 1*: 255 LET as$="C O M I N G U P !
GO SuUuB 1080 PATTEMRN |
|1I FOR F=0 TD 22 STEP .75 GO SuUuB 1080 |
|28 PLOT 15+tfl4) 15: DRAV BB+ 260 FOR f=1 TO 1S58 STEP 3 .
~(4%F) ,INT (144 ,22%f) +.5 270 PLOT f+@,f+@
3@ PLOT 23?-tli43 15 DRRU i{fr= 280 DRAU 255-f 22,0
4) -88-F , INT (144,22%f) +.5 290 DRAY ©,175-f 2
48 NEXT 300 DRAV -255+f 2,06
S@ FOR f-l To 158 STEP 6 géﬂ DRAU @, -175+f #2
6@ PLOT aag EE“Eué 120
f -
86 DRAU géesiil =0 330 LET ag="T H E_E N D"
S0 BRAL Cs3Serei.5.0 340 GO SUE_1000: STOP
100 DRALV O, ~175+Ff 22 1900 POKE 23693,5: aonnzn ®:
118 NEXT F : LET CLS-USR as
115 GO SUB 1206: GO 156 181® FOR f=1 TO LEH at
120 PRINT ﬂﬂ “pDO YGU REBUIRE =] 10920 FOR x=1 TO 10: FOR y=1
COPY 7" TO &: PRINT AT 7,68; INAK
130 PRAUSE © Y;a%: BEEF .@1,y+x,3:
40 IF INKEYS$="Y" OR INKEY$="4u" NEXT 4y: NEXT x
THEN cCoPY 10380 PAUSE 100: LET <cis=USRH
141 RETURN 3509 : RETURN
1i5@ LET ciLs=USR 3509
160 LET as$="C O M I N G u e F
R TTERN
="
GO SuUB 10008
1780 FOR f=1 TO 58 STEP 2 Rem Patterns
180 PLOT (+D., 7 +@ by Sam Knowles
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The ZX-BOX sound amplifier connects via
existing leads to your SPECTRUM to give
improved and adjustable sound levels

available NOW from larger branches of

W.H.SMITH
£995

IXMICROFAIR

Where else can you seesomuch
" for Sinclair Slndalr Conn.fters"

P\

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

- ZX-BOX
Using the ZX-BOX your
SPECTRUM sound level will
reach those places that ordinary

SPECTRUMS cannot reach
e R

\_ [Interservice Electronics Lid. 85/95 Park St. Southend on Soa Essex _‘,‘

Dragon Dungeon

BEST SELLING
DRAGONWARE

THE FROGGER (Microdeal). Straight into No.
original official version. £8.00

SHUTTLE (Microdeal). Tom Mix's ultimate flight simulation,
complete with satellite captures sequence in orbil. £8.00

GRIDRUNNER (Salamander). Jeff Minter's chart-lopping
machine-code hil is now available for the Dragon. £7.95

1 spot! The

NINJA WARRIOR (Programmers’ Guild). Best selling arcade
game prior to the arrival of "GRIDRUNNER". Can you achieve
black belt status in the Martial Aris? £8.95

CUTHBERT GOES WALKABOUT (Microdeal). Great graphics,
greal sound, greal arcade game! £8.00

OTHER TOP SELLERS:

THE KING (Microdeal) £8.00; CRUISING (Sunshine) £6.95 and
(as always) RING OF DARKNESS and PIMANIA £10.00

PO. Box 4, Ashbourne, Derbyshire,
DE6 1AQ. Tel:(0335) 44626

What Comﬂuler Exmbmon gives you the oppor‘lumty of finding !
everything (and we mean everything) for ZX Computers? ;

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

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

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

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

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

And what other exhibition offers you all this for only £1 entrance
fee (50p for kids under 14)? There's only one answer
THE 8th ZX MICROFAIR AT ALEXANDRA PAVILION, SATURDAY 20th
AUGUST 1983.

Make a note of it now . . . and come along for a good day out!

lhei;shwlnui(rlm)'

SATURDAY 20th AUGUST 1983 AT ALEXANDRA PAVILION, ALEXANDRA PALACE, WOOD GREEN,
avadlable from: Mike Johng ) 71 Park Lane |
':ﬂll Pai a1 20% discaunt!

EXHIBITORS! Call Mike Johnston now an 01801 9177 for details of space o1 this and fetore shows!

POPULAR COMPUTING WEEKLY



OPEN FORUM

on Vic20
This program is written for the unexpanded
Vic20. The object of the game is to drop
bombs, by pressing the space bar, to

flatten the buildings and thus land safely.
Once you've landed safely, you receive
another screen.

You only have 30 bombs. The number of
buildings destroyed is shown on the lower
left of the screen, and the amount of
bombs left is on the lower right.

Program notes

The reverse T's in lines 1-8 can be left out.
20-90 Sels up user defined graphics

100-220 Sets up the screen

1000-1121. Main loop

1998-2150 Crash routine

3000-3060 bomb

5000-5020 Landing routine

3 2 “Erﬁ :1.1.-.2.'5;4 POKE36372, 15 POKE36373. 2 1128 SOKE36377. 245
: 1121 30TO1808
2 EEH:::::::::“**HHHM* [ 398 F‘EIJ*EEES??..*SEI FORT=1T013 POKE3£363, 58
” Z * FARN=I TG {4 FUREdeEes. 30
f§§§§:::::§f PQEBII * 1333 FORY= LT.FB MEMTA HERTT POKE36865. 44
= REM'ISASESH g T 2008 FORT=1T0Z200G HEXTT FOKE3687T.d SRINT
CRANASORRY bR s
R T L T — S s Ry e
3 REM" inmwami 006 It BT, e
F FRIMT" J(nInnln] T ZIIV-ERINT" .:..
S M LB 21 ety 3065 FORT=762@+3T081135TER22
:g FRIHT“.‘.WLEF;SE HHIT" El J ‘U"‘ E‘r; ‘DFET‘F;@?GB PﬂkE.«EE"«# -'11
28 FORI=0T0S@1:POKE7168+1 . PEEK (32768+1 > NEXT 00 ZORF-1T01@ HEXTP
30 FORT=GT047 READDPOKEF168+T . D HEXT el L L S
10 DATA2SS. 255,219,219, 255, 255, 213. 213 3858 IFPEEK Trl2,=aANDPEEKIT +44)=3THEN
58 DATALG.24. 156,255,255, 156, 24, 16 SRRl ok :
30 DATRER. 5. 24,50, 60, 60,60, 24 #9831 IFPEEK Troz =STHEHPOKEZSSS7. 134
78 DATA255,255.255.255,255,255, 255,255 3060 NEXTT (=G INT .RNDC1 #3) BB+l ¥1=254
3@ DATAD,3.0.0,8.08,6.0 ~OKE3BR7H . @ FUKESSLI . J FORE30876: 9 K
38 DATRE. 8.0, 8,24, 60,126,255 o RN : 3
198 PRINT'T" Z=7-1 POKE36563.255 B=6 FOKE EEEIE FRINT"Z"  FOKEZE262, 248 POKE36377. 4
650, 127 PUKE3EE7S. 25 1FSU=1GTHENSHOE 3813 PRINT"ANIRELL DONE YOU YE"
{10 FORT=2120T02155 ‘POKET, 3 POKE3@728+T,5 5920 PRINT"MAMIELANDED PERFECTLY"
HEYT 2038 FRINT" JeebiYOl LANDED "SCUTIMES
128 A% 1) =" wanla T ATl BN eIz 3932 FRIMT"alMYOU DESTROYED'TE F—'F’I T
S . BUILDINGSMA"
125 Af .25 ="mAlelaaTeal e NIRRT _:-gfg EE?,E’?-J‘*EEE?HEP "
mlm I!!Lﬂ” :-_: ': ”_' i 1, -'
38 A3) ST E B I N A 5858 GETA$ IFA$="47" THEMRUM
JS '__is 4_ _.,lr.mullm.la-u 3@6@ IFH$="N" THEHFRIHT.I:’“ EHI’
S5 FORTLGTO 878 30705650
_T~Q ERIHT A" THB LT A INTCRND L %541 Thee FI:FKE3SEF?F’-CI FOKESS274 .8 FOKE 32,4
220 HENTT T R e WHITI3E | PUFELSS.
1368 FOKETS30+0, 1 FOKETSS0+320728+0. 5 "a1a FOKE36877. 245
111! FORH=LTOZ MEXTH PRINT" ammammm 7311 RETURN
L L 14699 FORT=BTOZSSSTEP22 POKE3SS73.T “ORE=
(412 SETA$  IFA$=" " THENGOSUB26GG LTOL8G NEMT el SUrksesss. 25 ReTURH
{113 [FFEEK ! b S@+a+1 ) =S0RFEEK ( Fe8B+il+} =
UTHEN1 33
{14 I[FFEEK 6aE+0+22) =3THENST=5C+1 3=8
GOTO a0
(15 IFA$=" M THENGOSUBTOBE Rabbit Blitz
L1117 FOKETE20+0. 4 G=0+1 by C Simon
Sh !I eeper the hardest things to keep up with are the Unfortunately it can only take 20 stocks
on ZX81 costs of the things (s)he has in stock — as it stands, but this can be easily re-
As every small shopkeeper knows, one of this program soris all that out. medied by adding a scroll in line 195.
S5 REM COS5TS 120 CLS
18 PRINT"HO. ITEHMS STOCKED(MAKMZ@ =" 138 PRINT"NO. C.F. 5. P, 5. P, +UAT"
28 INPUT N 148 FOR %=1 TO M
R ERINL 158 LET A=x¥C
48 PRINT"COST PRICE OF 1 ITEM (P)=" 160 LET Beh+(Pr10044)
PREINER L 178 LET D=R-100%B
g SO 180 LET EsB+D
78 PRIMT"PERCENT FROF, MARGIN REG=" 196 PRINDES L SgAp= + sy wj
DALY 208 MEXT X
98 PRINT
188 FRINT"PERCENT RHIE OF U.fT. = g}'}:&pt’m:m
118 INPUT R
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\ 1 APOCALYPSE

A rered concept. M COMpUEET QTG
A rruiti—pleyer garme of SLeategy and cpiomacy.
o Da éxpanced and manpuisted, the geme
places YO o POWER. Eachgema contane four
mape Tha BEC velson s over BBK of program ard
data and ths SOSCtum totels over 80K

PLAY IT BEFORE YOURE B ITI

g, VAT

g SF‘ECTI:ILJM 48k 7
(o T Foiven  Eardn '—.

Yz ¥ 4y BBC Model B 1w

TOBE FELEASED EARFLY ALIRIST

{:Dming SDD[“l = VOLUME 1- 8§ naw maps

VOLUAE 2 - 49 retorcsl SCenemos -Specnisn
rulsE Cower Che collapes of the Foman Empee.
WV 18849 ang the MNapolsone Wars

y

Dospaiie TreaT

AED SHIFT Led

128 Mpror Fog.Stoke MNewngron. London N1S. Tel BO0-1333 @
4%

-
=

| Proguced vt

Secanncas oo Ddngs  WWOHSshop LB LONSon

CS 400/800

v A
Vic20 e PHILIPS

INTELLIVISION
CARTRIDGE LIBRARY

AUTHORISED DEALER
M All the latest games W Fortnightly or monthly hire
W Fast reliable service M pé&p inc. in hire charges

M Life membership now £10 B Discounts on purchases
for members
W Descriptive catalogue (hardware and software)

HIRE CHARGES: 2 WKS £3.00 — 4 WKS £5.00
JOIN NOW ON MONEY BACK APPROVAL
OR SEND SAE FOR DETAILS
To: MDM, HOME COMPUTER SERVICES, DEPT 5
20 NAPIER STREET, NELSON, LANCS BBY 0SN

COmTDANG maves

Almos! all the copies of PCW that you missed can still be bought 8s back issues for only
50p, including postage and packing
An index of the contents of the 36 issues publahed in 1982 is now available from the
Publishers lor only £1.20. It includes full detads of all the programs, roubines. reniews
and news thal you might fave missed
S S S S S S S S S S S —

Plaase sand me the following back issues at 500 each

I —— e e — --Total £ ——— —— I

l Please send me a copy of the 1982 PCW Index at £1.20 | I
| encipse a cheque postal order for f————— — —

MName - _— i
Adresy ———— . =2

|
I
|
s o (e SR ST P

Pleasa return to Back Issues, PCW, 12-13 Little Newport Street, London WC2R
3LD.

L R R LT

TOWN NATHAN

Last
Chance

"

Dragon
Byte

Home Computers 10 Ash Road
Software and Games Headingley

51a Queen Street Leeds 6

Newoy: Tel: 744235

Leeds

y Home computers, software
Tel: 0532 522690 board games, role-playing
ZX SPECTRUM games and books

now under £100

x ; : At Last's place we make
Ring for more information

you offers you can't refuse . . .

We're worth a visit because:

* We've probably the best range of software in the
North — and we're improving all the time.

* We've a growing range of computers, peripher-
als, upgrades and books.

* We've the biggest range of Citadel figures for
leagues around.

* We've board and adventure games for all ages
from TSR, Games Workshop, Avalon Hill, Victory
Games, GDW, Yaquinto, etc, etc.

PROGRAMMERS — Assassin Software needs
your marketable programs. Give us a call

T e e T T L T L T

LT R R TR L LR T LR LR LR LR R LR L LTI 3

O L R R LR L T

EXECUTION

Execution is based on the old pen and paper game
of HANGMAN and uses the SPECTRUM's Colour
and Sound to its full ;

(1) HI-RES COLOUR GRAPHICS — Over 60 UDG
(2) AMEMORY OF OVER 150 WORDS
Total Vocabulary of over 900 words

ONLY £3.50

Trade Enguiries Welcome

LOOPHOLE SOFTWARE
Tyweydd, Cae Castell, Builth Wells
Tel: (0982) 552185

LYNX PROGRAMMERS! .

DO YOU WANT TO r
SPEED UP THE SCREEN
EXPLORE THE ROM
IMPROVE YOUR BASIC PROGRAMS WITH CODE LINE ROUTINES
USE ALTERMNATE GREEN
LEARN MACHINE CODE
OR WRITE FULL MACHINE CODE PROGRAMS

IF 50 THEN YOU NEED
“CODER"

“CODER" is an mstant assembler, disassembler 2nd machine code editor for ROM, RAM and
CODE lines. Insert, deiete. replace. save, flest, breakpoid and more all called by single key
Redocate funclion, abbreviations and expression evaluation for fast easy operation Room for
aver 4K ol MC 0n the 45K LYNX
WORKED EXAMPLE OF BANK SWITCHED FAST BLOGK PRINT ——
50 TIMES FASTER THAN BASIC
Send £7.50 (chegue or PO) 1o

F.L. SOFTWARE,

13 ST, RONANS AVENLUE,

SOUTHSEA P04 DOE.

Tel: (0705) 828255

POPULAR COMPUTING WEEKLY
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Tony Bridge’s Adventure Corner

Tough adventuring

hal do dark glasses, a native woman,

and a little slimy green man have in
common? No, it's not a new video for Top
of the Pops! They all crop up, along with
many other frustrating and annoying prob-
lems, in Artic’'s adventures for the Sinclair
ZX81 and Spectrum.

As |'ve said before, these are extremely
lough adventures to crack, although Clive
Petry dismissed Planet of Death rather
disdainfully, having completed it in a mat-
ter of a few hours! Incidentally, Clive, the
other adventures from Aric are pretly
much the same, so you might find them
disappointing too. It is also true that you
need a Password to enter the insanity of
Pimania, but you shouldn't have too much
difficulty with it — just keep the name in
mind and it should be obvious.

Back at Artic and the one that seems to
give the most problems is Planet of Death.

One of the locations that puzzies people
is the force field — at this point, you should
have the laser gun and, of course, every-
body fires at it, with little success. Unfortu-
nately, Artic requires you to fire twice alt the
force field. Then, as you may deduce from
the clue which answers your plea for Help,
{you must dance to the music from the
transistor radio.

This illustrates a technique that you
{must be prepared to use when playing

computer-moderated adventures — if
things aren't working, use every command
twice, and than three times if necessary.

Mark Warmock, of Dingwall is stuck at
the force field, but also would like to know
how to get at the coin in the lake. Don't
bother, Mark — it's a Red Herring (as is
the computer later on)! And yes, you can
get the mirror that the green man is
sleeping on — just wear the gloves, Gel
the man, then Kill the man.

As to Barnaby Smith’s question regard-
ing the maze — well, Barnaby, it's not
impossible to get out of the maze. In fact,
you will need to go through the maze to
complete the game. But, | will leave you to
find the right direction — the only clue you
can have is that each direction has to be
tried once only.

Finally, as far as Planet of Death is
concerned, | have received a complete
solution from Chris Jones — anyone who
would like a copy, just send me a large
SAE and I'll return a copy of the map.

On to Adventure B now, which is also
known as Inca Curse, or Ince Treasure
(Artic use both names). One of the prob-
lems ‘that gives trouble here is the Fire
Room, and, more specifically, how to put
out the fire. Here, you will need the magic
blanket, then it is up to. you to decide how
to extinguish the fire with it.

Ship of Doom has its fair share of
problems, too, one of which is the specs
puzzie. To get the micro-battery, the player
needs to Wear the specs — many people
have complained, however, that the prog-
ram crashes if the instruction is typed in,
and wonder if it is a bug. | would say that it
is mosl definitely a bug, and Artic should
replace your tape if you have this trouble.

Espionage Island is the fourth Artic
adventure. | don't have personal experi-
ence of this one, so | can only go by Artic's
Help Sheet (which, as I've said before,
they will supply to any adventurer who
writes asking for one). First of all, to get out
of the wreckage, you will need the Para-
chute. Then you are on your own.

The native woman, apparently, is there
to be given the beads that you will find in

" WIN A LYNX!

This competition is designed just for young

these additional features help you to do things
which are difficult or impossible on the current
range of micros

To enter the competition, simply fill out the

the aircraft wreckage — and that, | believe,
is all you'll find in the wreckage. And you
will have to Fes/ about the wreckage to get
those!

The tank is an obstacle that some of you
have trouble with, and this is a complicated
one to explain. First, you must Switch
Switch, then Remove Light and Insert
Plastic. There are still a couple of actions
to get through before successfully com-
pleting the manoeuvre.

The latest advenlure to be released by
Artic, only a few weeks ago, at the Earl's
Court Fair, is The Golden Apple, whichis a
bit of a diversion for Arlic, being rather
more colourful than the previous games.

Michael Fuller, of Bromley, has kindly
sent me a lip aboul the game — first of all,
don't Quit, as the program says you should
in order to Save the game . . . all you need
do is Save or Load as appropriate.

Finally this week, to the BBC machine,
which I've shamefully neglected of lale. |
have had a couple of letters answering the
plea for help in Caslle of Riddles. R
Adams, of Bury, says that to get through
the maze, you should wave the black rod.
This has an unusual effect and should give
you an idea of what to do next, which in
turn, should give you a clue as to the
Password, which you will need at the end
of the maze. In the corridor of doom, he
says that you should travel straight down,
and do nothing else, otherwise you're a
goner!

Now he in turn would like Help, being
well and truly stuck at the end of the
Shooting Gallery — can you help him?

David Swain also sends a solution for
this part of the adventure. It is rather
complex, and we are running out of room,
s0, as with. Artic’s Planet of Death, | think
that | will send out copies of his letter
(which he has agreed to), to anyone
sending me a large SAE, c/o the maga-
zine. n

youlunmmn you
want rwiuud or if you are stuck in an
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| people — vou must be aged under 18 on write to: Tony Bridge, Adventure Comer,
September 1, 1983, in order to enter accompanying form and send it. together with | Popular Computing Weekly, 12-13 Little
The competition itsell is simple. i.LI_\I wrile a !:,,T:::HL:‘:':"":];mmlg Weekly Nuwport Streel, London /
| 1.000-word essay desenibing your ideal compu- Lyvax Competition
i | ter and the different features it \E:mhl i.unnﬂ.a!unt 12-13 Little .I\'uugmn Streat r_ 3 e TR RS LN e T e g L LS = 1
For example. you may think that yvour idea PP
computer should be able to speak. or think for RIRORQYCES, b | LYNX COMPETITION I
itsell. or even move about under its own
power. The essay should ulso explain how R“""‘; : _ . I Name.. I
(1) Each entry must consist of a |.(M0-word l '
essay, preferably typed double spaced on Address ..
one side of the paper only. together with a I I
completed entry form l l
(2) All entrants must be aged under 18 on
September |. 1983, = o |
(3) (_-llhl.ﬂ!‘. date for cu:nl!cllllun entries is I I
September 1. 1983, Age...
{4) The judges’ decision is linal I '
(5) No employees of Sunshine Publications I Date of birth ., I
Lid. or their families. will be eligible to
cnter l 31 o T e R S e v S Ll e x I
- N SN S S S S S S G S ——
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HOME

ANGLIA

Dragon 32

BARGAINS

£137.99

COMPUTER
@ £167.99  Vic20 pack

Osborne D/D @ £1,375.35

Spectrum 48K @ £127.99  EpsonHX-20 (@ £425.45

Oric 48K (@ £137.99 Epson FX-80 i £448.45

b uynxask @ £218.09 EpsonRX-80 @  £310.45
Price inc. VAT

Excess HP-85 stock at half price
Add £5 p&p  Access and Barclaycard welcome

Heather Ruffles
Anglia Home Computer Bargains
88a St Benedict's Street

Norwich. NR2 4AB

(0603) 667036/7 TELEX: 975201

L T L
ZX81, SPECTRUM, DRAGON
BBC AND VIC

SOFTWARE LENDING LIBRARY

We have for hire from 50p (including postage)
programs for your computer.

£5 for life membership (less than the cost of a single
game) brings you the Software Lending Library
membership kit including catalogue, newsletter.

All tapes lent with full manufacturer's permission.

Send a cheque or postal order for £5 to Software
Lending Library, PO Box 3, Castleford, West Yorks
stating name, address, and computer type.

L e e e
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F COMMODORE 64
Hﬁﬂ | SOFTWARE 0
R ATARI 400/800

COMMODORE &4 ATARI 400/800
BRAIN STRAIN (C) £8.95 inci, VAT UAR

You have 10 atternpls to break the codea. e "
Three levels of play.

NECKED (C) £5.85 imcl. VAT
Our version ol Hangman in shx diffecent
languages. Choose from English-
English, English-French, English-
German, English-italian, English-
Spanish, English-Swedish

Send fo
A.S.N. COMPUTER SERVICES LTD.
DEPT. PCW, 89 STATION CRESCENT
ASHFORD, MIDDX. TW15 3HN
Tel: 07842 57599
* Can you write good quality programmes. We pay top royalties for good
software. Send for delails
2 R RV T

~ {C} £5.85 incl. VAT

(D) £11.95 incl, VAT
A sguare varsion of Solitaire by jumping
diagonally reduce 48 squares io one.
LITE BIKE (D) £11.95 incl. VAT
Tron based game. Play the compuler or
anothar player. Hours of fun,

DEALER ENQUIRIES WELCOME

M & J SOFTWARE

fig-FORTH FOR THE DRAGON .. £10
This cassetie-based package reprel-enls |il1|iSlll! valur !ur nw W wnsnsfs ni Ihe FUH'!H
language, the standard editor, and our 6809 macro assembler. Dotumnentation consists of the
fig-FORTH Instailation manual plus lots of example programs, memory map. etc

DRAGDN DO BIK ... .. e e e b bt s st g SR s 5wt

The DRAGON COMPANION has been well received by thousands of DRAGON users |hruu|ﬁmu1
Eurnpa It was writien by M. Jarvis who has an honours degres in computer science from Keele

versity. Packed full of uselid information — including a listing of a full G809 disassembler.

MBEHBH‘ SOURCE LISTINGS OF fig-FORTH £7 mach
These standard fig-FORTH assambh' listings are available for the i
ZB0, 6308, 6080, 1802, 9900, 6A00. 68000, BOBG/G08E and POP-11.

lig-FORTH INSTALLATION MANUAL... PR RS
This is a complete guide to tmn{uﬂuﬂmq FORTH from the abave Ils1unq5
6809 and 6502 MACRD ASSEMBLERS ..........coccovvioirimmminmmmmmenienssinssissmsnnssssnne £5 gach

These programs are struclured one-pass assembiers which will work on any fig-FORTH
implementation with the minimum of alteration. They are provided in lsting Tonm together with
instractions on use and an example program, Cassete recordings can be provided for DRAGON
of MICROTAM users at £1 extra

ALLABOUT FORTY By HAYDON ......coovviiisrmmsransrarnmsrmvsmannns sunssonannmnsesssrassssnsnnen £7.95
An annotated glossary of FORTH with cross references to fig-FORTH, Starting FORTH and the
FORTH-T9 Standard. Invaluable as a work of reference

Cheques and POs lo: M & J SOFTWARE, 34 GRAY'S CLOSE. SCHOLAR GREEN,
STOKE-on-TRENT ST7 3LU. Tel: (0782) 5178786,

MONSIER SOFTWARE CLVUB
SOFTWARE LIBRARY FOR THE
DRAGON 32

* Software for hire from 11 manufacturers.
* Over 90 titles to choose from, and growing.
* TWO YEARS membership for only £8.
* Same day service.
Send for details of FREE three months trial mem-
bership enclosing sae to:
32 Lennox Drive
Lupset Park, Wakefield WF2 8LU

+° P.&R. COMPUTER SHOP ¢
IBM GOLFBALL PRINTERS from £70 EACH +

INTERFACE FOR IBM GOLFBALL £40 + V.A.T.
*BRAND-NEW LA36 DEC WRITERS — SALE £200 EACH +
V.AT.

CENTRONIC 779 PRINTERS — £325 + VAT

CENTRONIC 781 PRINTER — £350 + V.A.T.

POWER UNITS, 5-VOLT 6-AMP — £20 EACH

FANS, PCBs, KEYBOARDS AND LOTS MORE

8-INCH IBM FLOPPY DISC DRIVES

COME AND LOOK AROUND
SALCOTT MILL, GOLDHANGER ROAD

HEYBRIDGE, MALDON, ESSEX
PHONE MALDON (0621) 57440

MAIL
ORDER
ONLY

CUT PRICE

VIczo
IMAGINE
Arcadea, Catcha Snatcha
Frantic, Wacky Wasers, Bewiiched
RA P £5.50 Our Price £5.00
INTERCEPTOR

DRAGON 32
BAMBAY SOFTWARE
Golden Apples, Scanner 13, Swrprise
R.R.P. £8.45 Qur Price £7 .43
Stock Market, Interplanetary Trader
FR.P. £595 Dur Prce £5.50
NEW from CABLE SOFTWARE
Drone. Dragrunner, Baccaral
R.R.P. E8 75 Our Price £8 00
PEAKSOFT
Champlons, R.R.P. £6.95 Our Price £6.00
Lion Hearl. Deain’s Headhole
R R.P.£5.45 Qur Price £5.00
GEM SOFTWARE

Aken Atlack, Crazy Kong
Puckman, Jupiter Defender, Faniazia
R.R.P. £6.00 Our Price £5.00
SFEETHUM

IMAGINE
Arcatia, AH Diddums
Malar Maul Jumping Jack, ZZ00m 48K,
Schizoids
Manster Mine, Sultan Maze R.F.P. £5.50 Our Price £5.00
Chatean, Space Mission. Allen Biiz, Golf GEM SOFTWARE
RAAP ET.95 Our Price £7.00 Maonsier Mine, Our Price £4.75

Send SAE state: Dragon. Spectrum, VIC. LYNX. CBMGA lor Bst. Chegue Postal Order mage
payahle 1o - : -
iz OLTRDSOFT
UXBRIDGE .

MIDDLESEX

(78”? WIN THE

POOLS?

e

SPECTADRAW 2

A Pools Prediction Program for the 48K 2X Spectrum microcomputer. The program kaoks at the
recant form of the teams: playing in each week s English and Scottich football keague matches and
then refers 1o a large database to see what has happened in the past when teams with similar
form mel. It can then identify the matches which ane Ekely 1o yisld draws and oulpul sudable
predictions.

The program is supplied compiete with 3 database tape contaming data on over 7.500 malches

and a compnehensive instruction manual
For £12.95 nclusive | 2P0 to B. 5. MeAlley).
SPECTADARAW, 1 COWLEAZE, CHINMOR, OXFORD, 0X3 4TD
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PEEK & POKE

HEADER
CODE

V Stevens from the General
Hospital, Nottingham, writes:
I own a Spectrum and
my problem is this: 1
have Saved a long program
from a book, but in a moment
of hypoglycaemia, I have
wiped out the 17 byte header
code. Is there any way of re-
claiming the program, or do |
have to start again?
Once again. we come
back to lan Logan’s book
of the Spectrum Rom (pub-
lished by Melbourne House).
The only way that you can
possibly get out of this, as far
as | can see. is to write your
own header and use that.

You would have to write a
machine code version of the
header, giving the length of
the program. This would mean
that you would have to esti-
mate the length of the pro-
gram, (be generous on this).
Next you should Load the tape
into a block of memory. If the
block is not long enough, then
vou will lose the balance of the
program, or even the program
itself. If you have too large a
block, then you will have some
rubbish on the end that will
need editing out.

fan Anderson of the Universal
Micro Club, Corby. Nothants.
writes:

Our club has recently

been given a Nascom
Micro Imp printer. However,
we have been unable to get
hold of a printer ribbon. Could
you, or one of your readers,

help us.
I have drawn a blank. |
am afraid. 1 asked at

several shops and contacted a
couple of manufacturers, but

without success. Nascom was
taken over by Lucas. but they
do not seem to have any prin-
ter ribbons either.

The best suggestion 1 can
offer, if one of our readers
cannot help you, is that you try
and contact a good stationers,
or a wholesaler who might
have a retail counter. Printer
and typewriter nibbons and
cartridges. are all classed into
groups. You will need to find
out which group your ribbon
falls into. if you are to have
any chance of tracking down
an alternative.

I know from hunting out a
ribbon for an old typewriter of
mine, that at least some rib-
bons are made that are a com-
promise between several
groups. If you take your spool
to a dealer then. with luck,
they will at least be able to tell
you its group number — from

there at least you will know .

what you are looking for.

The only other thing that |
can suggest 1s that you try the
long and somewhat mucky
task of re-inking the ribbon.
Apparently it has been done,
though the first batch of copies
will have to be done on thick
absorbent paper.

The ribbon on the Imp is, |
believe, a standard 'z-inch
black which should make vour
task easier.

T Als of Clarkewell Road,
Hillhouse, Hamilton, Lanark-
shire, writes:

I had to send my Spec-

trum away for repairs
and have just received it back
after about three weeks. |
found that they have sent me
back an issue 1 Spectrum, in-
stead of the issue two that I had
previously.

1 have several things that 1
would like to ask: (a) Can any
program, including machine
code, recorded on the issue 2.
be loaded by the issue 1 (I
could not find out becauvse they
forgot to return the aerial
lead)? (b) Will the printer or
microdrive be able to work
with the issue 1?7 (c) Is it
possible to connect the Zeaker
Micro-turtle to the issue 17 (d)
Will any other peripherals
made for the Spectrum be able
to work with the issue 1, as [
was also thinking of joining the
Micronet 800 service?

This ‘mistake’ is not uni-

que — [ wonder how
many times it has happened. If
your computer is 48K, then
you will probably not meet
many problems. If it is 16K
then | would advise vou to
send it back, because it is
getting difficult to get up-
grades, though these are sup-
plied by Sinclair.

In fact. you should find no
problems with any of the
points you raise; the main in-
ternal difference is the new
transistor arrangement around
the ULA.

TUNED
IX81

John Adams of Tivioli Road,
Hounslow, writes:

1 am the owner of a ZX81

with 16K Ram. When I
finish using my computer, |
turn it off, but leave the com-
puter plugged into the televi-
sion. But, when I turn it on
again, it is not tuned in as well
as it was, I always manage lo
re-tune the computer, but is
this a fault in the modulator?

I am still getting a fair

few ZXEB1 gquestions, 50 a
quick re-cap of the common
ones will be useful for quite a
few people.

The ZX81 does not have the
best possible tuning — the
slightest fluctuation can cause
the tuning to slip. Your mod-
ulator is part of the problem,
but there is nothing to worry
about, as it is something that
happens on many computers.

Related to this. is the fact
that the top of the screen
display will start to slant, A C
Wayte of Derby. Paul Belling
of Stranraer, and Shelly Good-
man of Grimsby. have all
asked about this. It is the first
sign of overheating. but at this
rate every ZX81 I have come
across over-heats. If you get
no other problems, then it is
one of the harmless ‘quirks’
that ZX owners have learned
to ignore.

Alasdair McMillian of Great
Ayton, and D C Ingham both
want to know how much mem-

for granted? V ibur
!h!uﬁni!llni !ﬂlkhtiﬂlﬁuﬂuhlckas
Iu'ﬂ-iash:hqiTHladntulhluuk&
mmmﬂmmm
London WC2R 3LD.

ory they have left in their
programs, while G D Fenner
of Norwich, wants to find out
how much room his programs
take up. This has to be done
by looking at the systems vari-
ables — taking the value at the
start of the program, from the
value at the end, will give the
amount of memory used. Tak-
ing the end of the program
from Ramtop will tell you how
much space you have left. The
following three lines should
give you a good idea of the
situation in the memory, de-
pending on what you are look-
ing for. You can enter them as
direct commands while you
are entering a program:
PAINT PEEK 16396 + 256 +PEEK
16397 - 16509

This will give you just the
number of the bytes in the
program, and it ignores any-
thing else including variables.
PRINT PEEK 16404 + 256 +PEEK
16405 - 16384

This will give you the num-
ber of bytes occupied by the
systems variable. variables.
program, and the screen.
PRINT PEEK 16386 — PEEK 16412 +
258 = (PEEK 16387 — PEEK 18413) -
50

BBC
CHECK

Andy Young of Mayfields
Road, Colchester, writes:

I have just bought a BBC

‘B' from a friend, and I
am very pleased with it. But it
does not have a Verify com-
mand. My cassette player is a
bit temperamental, so I won-
dered if there was any way lo
simulate this command, so that
I could check programs had
been Saved.

Prabably the best way to

get round this is with the
command w=cat. This checks
for a tape loading error.
Obviously, if one is shown,
then it will be a case of re-
saving. But, as for a system
whereby you can actually
check the program on tape
against the one on your com-
puter. | am afraid that I do not
know of one.

11-17 AUGUST 1983
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CLASSIFIED

Semi-display — £5 per single cc
Trade lineage — 20p per word
Private lineage — 10p per word

CALL DIANE DAVIS ON 01-734 2688 FOR SEMI-DISPLAY ADVERTISING

GAMES SOFTWAR

A
SAGITTARIAN
*SOFTWARE ~
16/48K SPECTRUM — GAMES PACK 1
FRUIT MACHINE: Fast maching code
simulates a real fruit machine spin and
features random HOLD & NUDGE and
GAMBLE/COLLECT after win. Play
from ane or both ends of the reels
PONTODON: An extremely accurate
simulation of shuffing and dealing
from a pack of cards gives this exciting
game a very realistic feal
PLUS: OTHELLO, MUSTYMIND,
CALENDAR, Excellent value. Cheque/
PO for £4.95 (inc p&p) to:

SAGITTARIAN SOFTWARE LTD,
3 Wythburn Close, Loughborough
LE11 352

ZX SPECTRUM
SOFTWARE

We are offering a 10% discount on
a range of 17 cassattes il either two
or more tapes are bought or a
minimum order of £10 s made
from us.

Tel: 031-334 7261 for details of
software, or'sand a SAE for listing
fo

RULE COMPUTERS
30 Tylers Acre Road
Corstosphine, Edinburgh
EH12 THZ

LYNX 48K SOFTWARE

LABYRINTH — 3D Mare Game.
OTHELLD — Qur version of popular
board game in fast machine code
CHANCELLOR — Run UK Economy.
SPACE TREK — Zap the Kingons.
£4.75 sach ncluding pho
Cneques PO 10
QUAZAR COMPUTING DEPT, PCW,
17 Teg Close, Portsinde, Susser.
OTHER PROGRAMS AVAILABLE -
SEND FOR DETAILS.

DRAGON SOFTWARE

Throe high-resolution, arcade-type pames:
Aben Attack, original game of space combat,
in e future, with & difference; Suicide
Borber, destroy lowers belore your crah
Tises o them! Rescue, rascue colon-
sty from lunar disaster. Difficull! £4.95
each. All thre lor £9.95. ChequaPD to:
Piatinom Software, 34 Princes Gardens,
Margate, Kentl.

ORIC-SOFT

Ase you bired ol ‘Zapping” the Liniverse?
Why not Iry a game that requires
more grey mattar and less

nervaus resction?
Yahii Graphic
Code Breaker Genarator
Knighl Moves
The Word
Tapes and tull
Instructions (inc of p&p)
£4.95 each or £11.95 for any 3

Headlield Technology, Lock Strest

Sawie Town, Dewsbury, W Yorks WF12 98W

WHODUNIT

A Crime Detection game for the 48K
Spactrum. Find the killer before you
becomea the naxt vichim
Five lovels of difficulty and a different
solution every time
£5.95 inc. p&p from
PLACET SOFTWARE
24 MARL ROAD
RADCLIFFE-OM-TRENT
NOTTINGHAM NG12 2GX

16K POKER ZX81
BRAG DOMINOES

Test your gambling prowess against the
compoters, £80 000 al stake in Poker and
Brag. No cash ewolved with Dominoes, play
|ust for the sioll of i
Choose two games for £2.33 inc
W. Jefterson. 29 Arundell Walk
Paiton, Chester-ie-Streel
Co. Durham DH2 1J0

SPECTRUM 16K/48K
SOLITAIRE AND HIGHER "N’ LOWER
Both addictive guality games with excellent
graphics and sound on ong tape for just
£3.75
Cheque/PO payable 1o M. Leche
10 Silver Walk, Nuneaton
Warwickshire CV10 7LY

See Cards, New Releasas. PCW 28 July

OUR CITYBOMBER, surround casset-
te for the Atdr 400 is amazingly down
to £5. Both games are ulira fast, 16K
{probably best about). Cheques'PO's
to Kevin Burton, 5 Cross Street, North
Wingfield, Chesterfield, Derbyshire.
(Offer ends 31.10.83).

DRAGON PLUS INVADERS, ghost
Attack cartridges. Six games, lapes,
books. Three months guarantee, £170
Tel( (0608) 79191

TREBLE CHANCE pools forecast pro-
gram for ZXB1 18K. Proven winner.
Cassette with full instructions, £2.95.
M. A George. 12 Donne Avenue,
Spital Bebington, Wirral, LE3 9YH.
CRICKET ON BK/16K VIC20. Graphic-
al gama at only £2 85 or unexpanded
Space gama only £1. D. Spancer, 230
Lowgrange Avenue, Billingham, Cleve-
land.

ZX81 16K SOFTWARE: ''Moving
Squares” and “Matching Pairs”™ —
mind stimulating and memory games
— three levels of difficulty. Both for
£3.95 inc. p8p. From T. D. Frost, The
Links, Montrose, Angus, Scotland.
SPECTRUM GAMES,Compendium 20
high quality games, all using machine
code hi-res graphics and sound. Yaht-
zee, Frogger, Pontoon, Mastermind,
Simon, PacMan, Centipede, elc.,
£595. A Kirktland, 18 Thame Park
Road, Thame, Oxon

DISCOUNT PROGRAMS for Vic20
(imagine), Arcadia, Bewitched,
Catcha-Snatcha, Frantic, Wacky Wail-
ter. Only £4.85 each, two for £9, three
for €14, lour lor £17, tive for £20
Cheques to: Romoco Emterprises. 33
Victoria Road, Timperiey, Cheshire.
FOR THE VIC20, from Arcsolt, comes
Zap-man. Hi-res graphics, colour,
sound, fast machine code action, all

« this for unexpanded Vic for just E4

inclusive. Send cheque or postal order
for fast delivery, 1o 5. Fensome, 73
Blackfriars, Rushden, Northants NN10
9PF.

SPECTRUMMERS. A new Software
Company bring you Gopher and Char-
acter Builder on one EMI casselte at a
sensational introduclory price, only
£2.50 (inc p&p). Details: SAE lo Block-
byte, 213 Stainbeck Road, Leeds LST
2LR.

SPECTRUM GALACTIC PATROL, full
machine code, Very addictive, 48K,
£3.50. I. Morrison, 18 Rainsford Lane,
Chelmsford, Essex.

PEN DESIGN VIC20 EXP., Vic-strip
Lile Expectancy, 2-8 players (adults
only). Get your cards right, based on
the TV game, 2 playérs. Sleuth/Find
the Murderer, for 1 player, BK exp.
Your programme listed copy 6.5K—
50p, over 6.5K—E1, 50p p&p on all
cassette,  £350 each. 21 Langbar
Close, Bittarne, Southampton.
ARCADE GAMES for the 4BK Spec-
trum: Planet Intrusion, exciting chal-
lenge. Incorporating Lunar Lander,
Kick, Tron, Pleiades and Crystal inlo
one game, £3. ZX Pacman: close
version of the arcade onginal, with
ghosts, pills, exils, etc, £2.50. Lander
— land the modul@ on the planat
surface. Only the most worthy pikots
are awarded a hand in marriage,
£2.25. Donald Grose, 8 Manton Ave-
nue, Hanwell, London W7 2DZ

FOUR SPECTRUM GAMES: Break-
out, Red Alert, Touchdown, Simon
Cassette, £2.50. M. Birch, 223 Suttor
Park Road, Kidderminster, Worcaster-
shira DY11 6LA.

ATOM “ACETROIDS"”. All usual fea-
tures including Highscore Table, Alien
Ships, Hyperspace. Cheques/POs to
Ace Computing, 65 Peartree Crescant,
Shirley, Saolihull, West Midlands B90
1LE. £6.

SPECTRUM OWNERS! (16K/48K)
The search for high quality low cost
Arcade games s over! For only £3.50
(p&p free if you order belore October
31), you will receive an Arcade pack-
age containing Fly-calcher, Wail,
Rocktall. Might-mission, Asteroids ana
Simon. QOrder now while offer lasis!
Send cheque PO to Graham Walkdar,
“Hazledene', Viewmount Road.
Banchory, Kinks AB3 3UD

CLASSIFIED
ADVERTISING
RATES:

Line by line: For private indi-
viduals, 10p per word, minimum
10 words.

For companies, traders, and ali
commercial bodies, 20p per word,
minimum 20 words.

Semi-display: £5 per single col-
umn cenlemelre, minimum length
2 cm. (Please supply AW as
PMT. Or supply rough setting
instructions.)

Conditions: All copy for Classi-
fied section must ba pre-paid.
Cheques and pastal orders should
arrive at least two weeks before
the publication date.

I you wish to discuss your ad,
PLEASE RING Diane Davis 01-
734 2688

Here’s my classified ad.

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

Please continue on a saparate sheel of paper

I make this ...........cccoeneenn

TN oiatem it it sirsiatibmss i ase e tnvests
Please cut out and send this form to: Classified Depantment, Popular Computing Weekly,
12-13 Little Newport Street, London WC2R 3LD.
LB _§ | ---.-----------.--------.

T T T T TP

words, at ..o perwordsoloweyouf ....................

T T T L T L LRI T I I LT I TTITT T T
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DRAGON 32. Adventure (17K), £2.95
Accounts bar graph, £2.95. Monitor,
£2 95. Dissassembler, £2.95 from: Mr
Bialich, Two Mie Oak Inn, Totnes

“TAPE COPIER"

SPECTRUM 16/48K
MOST FEATURES +

Road, Newton Abbot, Devon.

UTILITIES

MONEY BACK GUARANTEE
COPIES VIRTUALLY ALL
Programs (BasscMC/Dala in one go). Veri-
es/sinps/headeriess multiple e Mo Prog-

ram area used. £3.80
L. Evans, 18 Stonepil Drive
Cottingham, Mii Harborough, Leics

AERIAL SPLITTER — WHAT FOR?
Why unpiug your TV aerial and plug in your
micro umpleen hmes @ wesk? Never agan
wih owr inductive type. low loss aenal
Sphtier Just genlly press youwr micro lead and
e TV kead inlo the splitter and plu it into the
TV aerad socke!

Tikes 10 seconds and you naver need 1o
npiug o plug in again! Also enables you to
mn 2 Ts from one asnal
OMNLY £1.85 inc pp
Alsn C15 Blank Computer Cassettes avarlalé
§ for £3.05 inc pAp
10 for £5.90 inc p&p
Cheques and PO o

SOUND NOTIONS
17 AUBERT ROAD, LONDON N5 17X

SPECTRUM KOPYKAT £4.95
SIMPLY THE BEST. Sa simple 1o use. Any
type of ZX SPECTRUM program can be
backed-up on 1o a fresh lape, even programs
thai cannot be stopped can now be
Programs. over 41.5K [B.7K for 16K
machines) are easily duplicated. 100%
maching code. Plus: FREE Tape-header Read-
& program. IMMEDIATE DESPATCH Send

cheque PO 1o

MEDSOFT
61 Ardeen Road, Doncaster DN2 SER
IT CAN EVEN COPY ITSELF

BACKUP

FOR
COMMODORE 84 AND VIC20
Utiity which allows you to make backup
copies of cassette-based programs in Basic
andior Maching code 1S now avalable from

SIX-FOUR SUPPLIES CO.

PO Box 19, Whitstable, Kent CT5 175
Backup will work 1o the memary availability ol
ithe Commadare 64 or Vie20, it can be used
for copying single or multi-part sequential
programs. A Special Program

FILE CLONE

is used for duplicating saquential data files.
Duplcates of the onginals ane faithiul even 1o
the copy protection methods employed

Backup costs £15 (inc VAT + P & P) and is
sold subject to the express condifion that
copies are made pnly for the purchaser’s own
use from the purchaser's Owd OfgiNaE
Signad orders are taken as acceptance of this

aspic

TIMEPLAN

1§ & comprehensive program 1o help onganise
your time 1or up to wo years ahead. Time
alipcation for vanous tasks & easily altered
and repositioned. and A reendEr kel (S
provded,  Despite s exienswve lacilities &
tiexibility ihe program is very easy io use

The extent of TIMEPLAN makes il sustalyie for
48K SPECTRUM DNLY.

Avallable (with manual) for £11.95 lrom
ASPIC, FREEPOST (no stamp req'd). Sell-
hull B82 TBR, W. Midlands.

SPECTRUM KOPYKAT

£4.95
Simply the best. So simple to use. Any
type of ZX Spectrum program can be
backed-up on to a fresh tape, even
progeams that cannot be stopped can
now be copled. Programs over 41.5K
(B.7K for 16K machines) are sasily
duplicated. 100 per cent machine
code. plus Free Tape-header Reader
program. Immediate despalch. Send
cheque/ PO to:
MEDSOFT

61 Ardeen Road,
Doncaster DN2 5ER
It Can Even Copy ltself

BBC CASCOPY/BUGFIX. Simple to
use, any type of BBC program (basic,
machine code) can be duplicated on to
a fresh lape. Immediale despaich.
Send cheque/PO for £3.95 to: J. Bird,
233b Feltham Hill Road, Ashiord, Mid-
diesex,

SPECTRUM "SNIFFER", reads lapes
and prints oul program name, length in
bytes and start address. Machine code
and Basic! Also gives aufo run line
numbear, £2.50 from AWA, 50 Dundo-
nald Road, , Manchesler
TELETEX ON YOUR SPECTRUM:
“ZXTEXT" lats you create your own
personal telatext system. Similar to
Ceefax pages. Full colour, graphics,
flashing, inverse video, 24-hour clock
with alarm, even the engineering test
pages — il's all here! Cassette, £4.95
complete with sample system, full in-
structions, and 12-month guarantee.
Send chequePO (or SAE for details)
to; lain Stewart, 17 Torry Drive. Alva,
Scotland FK12 5NQ

AUTOKOPY COPIES any type of
Spectrum tape (16/48K), even prog-
rams occupying full 16K or 48K mam-
ory, guaranteed, £3. B. Tidd, 160 Now-
lands, Welwyn Garden City, Herts
SPECTRUM 64 PRINT, amazing soft-
ware that gives 64 characters per line
instead of 32, prints agything from your
Basic program, te, 48K or 16K,
£2.90. K. Ahmed, 28 Magpie Hall Lane,

Bromiey, Kent.

NOW FOR THE 48K SPECTRUM
SPRITE GRAPHICS

Add prolessional looking Sprite
graphics to your program.
Easy to call from Basic
Fast machine code dump to
screan.

Sprite character generalor,
Full instructions with programming
tips.

Only £4.70. Order 48K Sprite.
Send cheque/PO to B, Sides,
4 Willesden Road,

Cefn-Glas, Bridgend,
South Wales CF31 4RE.

SOFT MACHINE
A selection of the wvery best
Software, Bocks and Accessories

available for ZXB1, Spectrum,
BBC, Dragon, Vic20 and Com-
modore ‘64 Microcomputers.

Al 3 Slation Crescent
Westcombe Park
London SE3
Tel: 01-305 0521

or send SAE for free catalogue (slate which
Computen

SEEN MY CAT? Post-free Spectrum
software from the lop wrilers; indepen-
dent assessmenis. FREE offers and
maora in my catalogue. SOFTSPOT (P),
20 Gordon Avenue, Bognor Regis,

Sussex (0243) 822561

CONVERSION PROGRAM by Sacsoft
for BBC, Vic20, Speclrum, converts
g/16/oz, em/misft and many mora,
only £1,50. Payable to S. A. Cook, 22
Bonville Chase, Altrincham, Cheshira,
DRAGON PROGRAMS. For radio en-
thusiasts; radio teleprinter transceiver
Recelve international news, broad-
casts, etc. Morse receive and send
tutor, SAE for details. Kermry, 22 Gros-
venor Road, Sealord, Sussex. Tel

0323 893378

[ MAGAZINES |

UNEXPANDED VIC £3.95. Game of sratogy —
I fhe rombies o ther doom!! AWAILABLE
FROM LANCASHIRE MICROS, 51 QUEEN ST,
MORECAMBE, LANCS. Tel: (0524) 411435,
DEALER ENQUIRIES WELCOME

DRAGON USER

To make the most of your Dragon you need
Dragon User — the indépendent magazne for
Uragon owneers. To make sure that you
recave a copy of Dragon User regularly
subscribe direct 10 us. A year's subscription
costs £B for 12 issues or subscribe for two
years for £14 40 and receive a free copy of
either The Working Dragon or Dragon
Gamosmaster (oversaas rates avadshle on
application]. Send & cheque or postal order
made payable 1o Dragon User, and accompa-
mied by your name and address, 1o Dragon
User, Subscriplions Deparimeni, Dakdield
House, Perrymount Road. Haywards Heath
Sussex RH16 3DH "

COMMODORE 64
E164 (excl. VAT)
64 Programmers Rel Manusl £9.00 + £1.50

php
Talk: Chris Gurney, Dave Walsh or Floyd
Patierson
Tel: 01-969 4658/ T5IT or send SAE
Science Micro Computers Lid

188 Road, Loadoa W10 6TH
or chaques P/'Ojadd 15% VAT) and £8
for pAp Secuncor delivery
Prestel Frame 4820000 (a) for tabes? software
and hardware information and pricés. Full
after-sales maintenance on all Commodore
Equipmént bought from us

[ RECRUITMENT |

BACK ISSUES. Computer magazines
for sale, including monthlies and week-
lies. Tel: 01-980 1934 or write to: JH,
42 Cyprus Street, Bethnal Green, Lon-

don E2 ONN.

A tantaliging puzre to challenge the most

ardent enthusiast. Jusi connect all three

services 10 all thres I'\-mr;-l!}j Simple enough’
—oris i

Hours of Irusiration for only £5.45
inc php. Cheques PO 10

Muich of Farm Coftage, 28 The Street
Barton Mills. Sutfolk IP2B BAW

NOLANSCO ELECTRONICS
Anirog. Llamasoft, Rabbit, Quicksilva,
Avalon Games, Romik, Chalksoft, Vir-
gin, Business, Educational and Games
Software for Vic20, Commodore ‘64,
Spectrum, Atari gnam and Dragon

Mail Order or Phone Karen on
Biggleswade (0767) 316702 (24 hrs).

SOFTWARE [ DEALERS |
New Software Release
for the 16/48K Spectrum A RETAILER for Sinclair acoessones in
the North of England. We are situaied
TRY THE IMPOSSIBLE FAAK S A K A TICHONIIEY. Fi

as a comphels range of hard and sofi-
WAFS, DUl SBNVI0H OBDarimant Can repair
modily or fit a wide range of nccessornies.
Hours of business 10 am — 8 pm
Tuesday 10 Salurday mclusive

TELEPHONE PHILIP COPLEY ON
924 272545
& WESTLEY ST, OSSETT, W. YORKS
PLEASE RING FOR DETAILS OF OUR

PHOENIX
SOFTWARE

Are looking for Machine-
Code Arcade-guality
games. We have an idea
which could make your
game the best seller in
Europe.

Send your program o

PHOENIX SOFTWARE
Spangles House
116 Marsh Road

Pinner, Middx.
or Tel:

01-868 3353
Now!!!

[ ACCESSORIES |

MAIL ORDER SERVICE
RAWLINGS
18:21 5T JAMES RODAD
SOUTHAMPTON 501 5FB
Tel: (0703) T72T00
400 Computer = BO0 Computer <
410 TP Rec 410 TP Rec
= Basic MM LS + Basic MM LS
+ Joyshick « + Joysiick =
C game CTG game
L200.00 Inc £355.00 Inc

SPECTRUM DUSTCOVERS
Only £1.75 (inc. P&P)

Smart top guality Blue ‘Galaxy' PVC
with silver Spectrum “flash’ = Unique
design parmits leads and most inter-
faces to remain connected
PDQ Software, 'Parsley Rye’
Hilders Lane, Edenbridge, Kenl
Dealer enquings welcoma
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EDUCA
SOFTWARE

ASEASYASabc?
YES! Help your 3- 1o B-ymar-old 1o read and

count. Bep. propery designed letiers and
mumbers in a mull-choica pn Fres
keyboard overlay. “CHARACTERS™ for any
Spectrum — €5,

LOWER-CASE KEYBOARD OVERLAY avadabie
separately (keywords not shown). only Sl
sach + 25p postage per order

EDUCAT SOFTWARE, 81 Lynwood
Avenue, Clayton-le-Moors, Acering-

DRAGON CHILD CASSETTE. Two
educational games, Cosmic Dual —
multiply 1o win, Hangman — spelling
plus Chopper Run — bomb the valley
Send £2.50 to Age Software, Uckerby,
Scorion, Yorkshire DL10 6DA.
SPECTRUM, 16/48K. Tired of zapping
aliens? Two difficull puzzies on a sing-
I tape will exercise your brain instead
of your fingers, £4, McAllister Comput-
ing. 9 Beech Grove, New Malden,
Surrey KT3 3HR

SPECTRUM, educational software.
SAE for details, 18 Rayhall Lane, Greal
Barr, Brimingham,

BUSINESS
SOFTWARE

DAVID'S
Supphers of software from mast leading
manyfacturers for Dic, Smclair, Atari, BBC
Dragon. Vic20 Microcompulers.
10% discount, return service.
Open seven days 106, also mail order

senvice
294 Romford Aoad, London E7
Tel: 01-555 5303.

CBMB4/VIC20 SOFTWARE: Top qual-
ity Vic20: Pool+3K (J) £5.00.
Pinball+ 3K (J) £3.50 and many more;
CBM64: Patience, £6. Ponlpon, £5.
CBM Maze (J) £5.00. Send 75p for
delailed catalogue or call 52 Northfield
Avenua, West Ealing, London W13
1RR. C. P. White (Services). 50% nelt
royaities paid. Trade welcomed (cash
with orders)

[ HARDWARE __|

TEXAS INSTRUMENTS
TI99:4A Hardware cloarance
up 1o 55%discoum,
Send SAE of Tel
Kobrs Micro-Marketing.

PO Box 28,
Henley-on- Thames AGY 1PF
Tal: 04812 2912

Shop solled Atari BOD (48K), C200.
810 Digk-Drive, £200,
Atari Hardware and Softwars, up io 6% off,
Send SAE or Tel: Kobra Micro-M "
PO Bax 28, Henley-on-Thames RGS1PF. Tel:
a2 1512

DISCOUNT COMPUTERS and solt-
wara. Most makes, also add-ons and
peripharals. S.M. Soltware, Fraepost.
Rolherham S66 O0BRA. Tel: 0709
530549 for details.

PRINTERS STAR DP510, £275; Shin-
wa CP80, £275; Epson AXB0, £280;
FXBO, £410, including P&P VAT, Cable
(state micro). Pl Services, 91 Reclory
Grove, Hamplon TW12 1EG. 01-841
0505 (24 hours)

[ EXCHANGE |

SWAP VIC20 Caicha-Snatcha for
Arcadia or any other unexpanded
gama. Tel: Wigan 728575

EXCHANGE, Dragon software (large
selection) for 6809 cookbook or swap
for other software. Phone 01-8211710.
SWAP OR SELL, 3 Vic20 made lor US
market-nead “'Vic Chip” change for
BBC B or apple — Why! Tel: Steven-
age 728172

bl R
[_FORHIRE ]

TO HIRE A COMPUTER from ZX81
upwards, ring or write to: Business and
Computer Services, 202 Caledonian
Road, London N1 1BA. Tel: 01-607
0157.

FOR SALE

VIDEQ GENIE with sound, joysticks,
colourboard and cursor keys. Also 9in
b/w monitor, and huge amount of soft-
ware, £220. Tel: Epsom 29896,
ATAR! 400 48K basic joystick, star
raiders, vast amount of cassette-based
software, £260 ono. Wanted: Atari disk
drive, will pay up to E160 ono. Tel:
0495 247083.

SWAP OR SELL Dragon 32 + £110 of
software for £250 or swap for BBC
(AIB), 1.2 OS any condition. Tel. Ches-
terfield 450220, after 5 pm.
COMMODORE 3032 with cassette, will
swap for BBC or sell. Ofters invited
Tel: 06333 63478.

VIC20 16K + cassette deck and intro-
duction to basic parts 1 and 2 +
software, £120 inclusive. Tel: Coat-
bridge 28299

VIC20 6K + C2N sargon + super
expander, books + software, joystick,
£110 ono. Tel: Chertsey 63549, after 6

pm.

HRG without hardware, for 1KZX81,
tape with instructions and sample prog-
rams, £3.65 from P. Nixon, 129 Rich-
mand Road, Cambridge CB4 3PS
GRA LOCATOR, for Dragon, perfect
for conlests, cassette £3.50. Prudent

FEEAH Martigny. 74380. Bonne,

France.

COMMODORE 64, brand new, un-
opened box, vely good offer at £229 +
ES pip and insurance. Tel: 01-427
7344 (after 6 pm),

VIDEO GENIE, 16K FRam cassafte,
Tandy VDU, E120 ono. Phone Chip-
penham 655379,

BBC MODEL A, 16K, A to D and
joystick porl, aimost new, original pack-
ing plus one Acomnsol games tape,
£250. Tel: Andover 53600

ZXB1, 16K, raised keyboard, 9 lapes
including 3D Delender Avenger, £70
ono, Tel: Histon 3387,

32K RAM BOARD, Spectrum Issue |
with instructions, £20 (had original
Spectrum replaced). Wilson, Veraine
House, Stickney, Lincs.

PET, rare 4008 with cassette, manu-
als, programs and sofl chip, £350 ono.
Phone Greg, evenings 0734 691668.
Must be sold.

ATARI VCS, all accessories, plus 31
cartridges, very good condition, £250.
Tal: 274 9853,

TANDY TRSB0 16K, level 2 with green
monitor, complele with £E100 softwara,
£200 ono. Tel: Sufiolk (0B3876) 410
16K SPECTRUM, new, leads, manu-
als, magazines, books, £150 software,
complete, £260 ono. Tel: 0293 32111
TRSA0, level 2, 16K, new green VDU
manilor, cassette drive, £260 ono. Tel:
01-444 6417,

SHARP MZ-80K FOR SALE. Hires
board, 2-4MHZ, resel button, external
voluma control, ££€s software books
Bargain price £395. Tel: Southend
48109 (STD (0702).

ACORN ATOM 12K, plus utility Rom,
£80. Tel: Leeds 693034

COMMODORE 8K RAM. immaculate,
£16 plus B0 16K Ram. One month old,
hardly used, £20. Tel: Formby 72481,
BBC MODEL B, 1.2 operaling system,
software included, £380. Tel: 0293
28418

ZXB1 with 16K, fuller FD42 keyboard.
loading aid, manual, elc., £25 software,
all less than four months old, cost
£140, requira £90. Tel: 01-941 6079
DRAGON 32. Boxed, plenty software,
one cartridge. two sticks, lots of books
Good condition. Tel: Gravesend
64608

BK OF MEMORY CHIPS for Vic20,
suilable stack storeboard or similar,
€10, Tel: 0536 742622

SPECTRUM 16K. Six months old plus
dust cover, software worth £40, manu-
als. Sell £75. Tel: 01-903 5662
SPECTRUM BOK memory upgrade
£40 plus Kempston joystick, £20. D
Roddis, 59 Hendon Rise, Nottingham

WANTED

WANTED
Quality Games and utility programs for
any Micro. All programs considered
Instant cash plus royalties, on aff
programs accepled with a wiew o
distribution in UK, USA and Europe
Dream Software PO Box 64
Basingsioke. Hanls AG21 248
Tel: Basingstoke (0256) 25107

e

is seelong duthors lor new 1iMles 10 add to s
highly oniginal and successtul book range
Exparienced and hirst ime authors are invited 1o
submit manuscrighs, kieas or fiakds of imerest
Full detaits of what we can offer from David
Lawrence, Boak Edilor, Sunshine, 12-13 Little
Newpor Streel. London WC2R JLD.

Sunshine: Publishers of Popultar Compating 3nd
Dragon User

UNBEATABLE. 33% royalties for
quality Spectrum softwarel Sand lape
for immediate evaluation to Odyssey
LComputing, 28 Bingham Road, Sher-
wood, Nottingham

SWAP MY ATARI 400/800 SOFT-
WARE lor Intellivision cartridges of
W.HY? Tel: 01-654 7104 answer-
phona.

WANTED: Spectrum 16K or 48K soft-
ware. Tel: 041-639 4800

Computer Swap
01-734 3454

Free readers entries to buy
or sell a computer.

Ring 01-734 3454 and give
us the detalls.

Spectrums for sale

BRAND NEW 4BK Spactrum, 67
mags, 18 casselles, £180. Tel:
Chesham 785285

SPECTRUM, 4BK + tapa recordar,
manuals etc + s'w, £160 the lot or sell
saparately. Tel: 0525 374984 (after 6

pm).

SPECTRUM, 16K, games, books and
casseties, 5 rolls printer paper, £75;
cassefte player. £20. Tel: Pelerlee

¢ BE9453

SPECTRUM, 48K, with 40 games,
£200. Tel: 01-464 2358

SPECTRUM, 4BK, excellent condition,
lols of games s'w, £130. Mr J. Dun-
stan, 31 Heraeford Road, MNotts NG3
TFJ

ZX81s for sale

ZXB81 + Rom + E£40 worth software,
£45, no wobble or overheating Tel:
0202 429429 (anytima)

ZX81, 16K + all leads. manual, £40
Tel: Horley 3013

ZX81 + 168K + ICL computer training
module + 17 cassattes, inc big name
games, £65 ono. Tel: 01-699 7761
after 5 pm

SINCLAIR ZX81, 16K + Kayde k'brd,
books + mags. 6 s'w packages (worth
£140). quick sale, £70. Tel: Wentwaorth
(09904) 2045

ZX81, 16K, £40 of s'w, TV lead,
keyboard, worth £145, £70 ono. Tel:
Derby 43193 (daytimae), 679142 (even-
ing)

ZXB1 + 16K, manuals, 30 Basic tapes,
all as new, £50. Tel: 0376 70032
ZXB1, B4K, £35 s'w, large quantity of
books'mags, £85 ono. Tel: Dursley
46601

ZX81, 16K, with Hitachi tape recorder,
£35 s'w, mags, leads and manuals,
boxed, £50. Tel: Romiord 68760
281, 16K, compuler power pack and
Ram encased with pro keyboard with
nemenic keypad, £5 of s'w inc top
names, best bargain at only £55. Tel:
Horsham 60666,

ZXB1, 16K, 9 game casseltes and
mags, cosl £120, offers. Tel: 01-300
6074

ZXB1, 16K, all manuals, leads and s/'w,
£50. Tel: Wrexham 755207

ZXB1 + 16K Ram pack + DK Tronics
graphic board and game + Quicksilva
sound board + mather board and
conneclor, £65 ono. Can be sold
separately, also many magazines and
games. Tunbridge Wells 29101

ZX81, 1K, mags. £20 ono. Tel: 01-861
2855 (6 pm)

ZXB1, 16K + printer with leads +
manual + 15 pre-recorded tapes and
one book, £115 ono. Tel: 0924 383090
ZXB1, 16K, Fuller k'b, 25 games, rack,
330 progs, mags, £100. Tel: 01-907
8964

ZX81, 16K, manual and PSU, no
reasonable offer refused. Wormiey
3813 (near Godalming, Surmey)

ZX81, 1K, leads, manual elc, games
book (hardly used), £25. 041 8451513
ZXB1, manual + leads + casselte
deck + 2 lapes + 3 Sinclair maga-
zines, £45, Tel: Cockermouth 824202
(ask fior David Adams)

Dragons for sale

DRAGON 32, pair of joysticks, three
Dragon books, cariridge game anc
magazines. OHers. Tal: (Wiltshira)
Chirton 652

DRAGON 32, with Premier disc sys-
tem, DODS 400K, joysticks, software
worth over £200, books. magazines,
etc, total £900 +, will sell for £600 ono
Consider splitting. Tel: 01-727 6956
{Harry).

DRAGON 32 + 15 cassettes, software
+ books, £150. Tel: Steve Ping, 0784
34300, axt 208 (daytime).

Commodores for sale

VIC20 plus C1N cassette player, 16K
expansion pack, quickshol joystick, 2
cartridges pius over £60 software, stil
boxed, under guaraniee, very good
condition, £200 ono. Tel: 01-397 7976
VIC20 in parfect condition plus cassel-
te unit, books, many games, joystick,
under guarantee, £150 ono. Tel: Rad-
lett 4322,

COMMODORE VIC20 + C2N cassatle
deck + software. Tel: 021-525 3332
COMMODORE 84 | cassette, joy-
stick, software + magazines, £230
Tel: 01-251 2769 (after 6 pm).

S |
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VIC20, bargain buy, perlect. as new,
boxed, under guaraniee + C2N unil,
supar expander, 16K carfridge, also
covers, joysticks, 40 top games +
games cartridges and other cassetles,
books + magazines, £220 ono. Wil
deliver locally. Tel: 01-508 9612,
VIC20, litle used, under guarantee,
£100. Tel: 061 2253742.

VIC20, 16K + cassette deck + joy-
sticks, 6 games, 1 month old, £150 ono
or swap for 48K Spectrum. Tel: Tun-
bridge (Kent) 365450

QUICK SALE, buying larger computer
Vic20 + Vic casselte unil, both B
months old, hardly used, stillinbox + a
sel of Basic | lapes + 2 software lapes
+ all Instruction booklets, £105. Tel:
York 0904 23653 (day) or York 0904
89352 (batween 6—7 pm).

VIC20, 16K Ram pack and cartridges.
Open lo offers. Tel. 08856 38564.
VIC20 +C2N + 16K Ram + 4 car-
tridges + 3K Ram + £170 software
accessories, £200. Tel: Codsall 2186.
VIC20, 21K, data cassette unil, joy-
slick, £200 software, 1 cartridge, in-
formation, magazines, original boxing
+ membarship for 2 clubs, £280. Tel:
Nottingham 202632

¥IC20, + cassette unil, BK and 3K
expansion stack, expansion board, 4
games cariridges, 14 games tapes, Vic
4th cariridge, machine monitor + 9
books, £300. Tel: 021-354 4722

magazines,
condition, £240. Tel: 01-449 5358,
VIC20 + 6 Vic 20 cartridges, £85. 031
6817477,

Acorns for sale

ACORN ATOM, 12K Ram, books +
softwara, £100 ono. Tel: Homchurch
(Esseax) 46244,

ACORN ATOM, fully expanded, col-
our, with 3 amp power supply, 30
software casseties and various listings,
£120. Tel: day 01-487 5411 exi. 54,
evening 01-229 0495,

ACORN ATOM, 12K + 18K including
word processor, loolkits + fioating
points Rom, power supply units, cas-
sette recorder, axpansion porls fitted,
original software, £210 ono. Tel: 01-
575 5771 (Daljit).
CASSETTE DECK + leads and soft-
ware, E25. 574 2576.

Ataris for sale

APPLE | EURO PLUS — 48K, with
disc drive and DOS 3.3 control card,
Philips 12-inch ambar screen maonitor,
Epson MX100 type 3. printer, with
Epson graphics paraliel interface card.
All parfect condition, £1,000 ono. Will
split. Tel: 068327 16632 (Northumber-
land).

ATARI 400, 32K, £180. Atari 400, 10
recorder plus software (three car-
tridges), £70. Tel: Cowas 297205,
ATARI plus four cartridges, £70 or
swap flor BBC Model B plus cash. Tel:
01-881 2706.

ATARI VCS, |oysticks, paddies +
video touch pad, 7 cartridges, all inclu-
sive, £140. Tel: Canvey 698247,
ATARI VCS, 2 cariridges, £40. Tel:
Canterbury 51241,

ATARI VC5 + 5 cartridges, joysticks,
paddies, keyboard, adaptor, as new +
cartridge rack, £90. Tel: 0942 54136
(Paul).

ATARI 4000 computer + 48K Ram,
typewriter keyboard, hi-fi output, Basic
cartridge + manuals, £300, sell for only
£150; Atari 410 program recorder, £25;
3 carlridges, £20 each. Tel: Martin,
Henley-on-Thames 3371

ATARI VCS, joysticks, paddies + &
cartridges, £130. Tel: Wentworth 2045

SWAP OR SELL ATARI video game
with 12 , E250 ono, or swap
for Atari 400 computer with cassette
recorder. 01-802 5075 after 5 pm.
ATARI VCS, good condition, 18 car-
i , £200 ono. Tel: 01-907 8964

ATARI VC8 + soltware, joysticks and
paddies + all leads, cosl £125, sell for
EBD. Tel: 01-736 5377 (ask for Shiraz).
ATARI VCS + 6 cartridges, £80 ono
Tal: 0240 263079.

ET G

WANTED: BBC MODEL B, around
£300. Tel: 01-881 2706.

WANTED: COMMODORE 64, prefar-
ably with printer, Tel: (Camberiay)
0276-23072.

WANTED: ZX81 + 16K + keyboard
power pack and software, £100 ono
Tel: (0449) 720154,

DRAGON OR TANDY COLOUR
OWNERS wanted lo swap ideas and
information, etc. Also wanted: joy-
sticks. Tel: 0922 691618 (Mark
Davies).

WANTED: ZXB1 1K, praferred Sinclair
built, £10. Tel: Camberley 32506,
WANTED: BBC MICRO MODEL B, in
working order. Tel: Durham (0385)
67254 (evening weakend)

WANTED: BBC COMPUTER to swap
for CBMG4, three months old + extras.
Tel: (Tony, after 7 pm) Gravesend
(0474) 823369.

32K PET, new, Roms, disc, Pro-chip,
many cassettes, large keyboard, exter-
nal cassette, green screen, just ser-
viced, £350. Tel: 01-398 6963,
SINCLAIR ZX PRINTER, software and
paper, 1o swap lor Sanyo micro cassel-
té + micro control + spare lapes. Write
to: J. Chan, 78 Oansdowns Gardens,
Basement Flat, London SW8,

CB FOR SALE, good condition, soft-
wara melre + power pack + mic-
rophone + aerial, £100, swap for Vic20
and C2N (cassette deck). Tel: 736
5377 (ask for Shiraz).

TEXAS INSTRUMENT TI 99 4A 16K,
o swap for ZX Spectrum 16K. Tel: 451

005.
DRAGON 32 WANTED, in exchange
for Colscope dual trace 1 megahertz
oscilloscope. Tel: 01-657 5141,
WANTED: ITT 2020 OR EUROPLUS,
switched mode, power supply. Tel
0432 58127 (after 6 pm)
WANTED: SPECTRUM 48K with soft-
wara, pay around £70; also wanted:
Vig discs lor disc drive. Tel: 01-840
3610 (after 6 pm).
VIC20 OWNERS, swap five games of
your own choice for your Kempson Pro
or Wico joystick. Tel: Craylord 56911
(for further details, after 6 pm).
WANTED: ZX81, 1K, leads and manu-
al, £15. Tel: Cambarley 32506
WANTED: VIC20 CARTRIDGES. Tel:
Stevenage (0438) 811634 (after 7 pm).

CRUISING & BLIND
ALLEY

Cruising

The winner of last month's
compelition with a score of
43552 was Carl Doran of Skid-
by Mill, North Humberside.
Entries for this month’'s com-
petition close on August 31.

Blind Alley

The highast score sent in so
far this month is 99955 from
Wilson of Thornaby, Stocklon
Entries for this month's com-
petition close on August 31.

Better book.s from
Sunshine

A collection of sophisticated

g RS G CH Basic programsand
SPECTRUM it Pl

Gosubs) education, accounts,
games and scores of essential
routines. Put your Spectrum to work
with what must be the most
comprehensive Spectrum

book. 248pp £5.95*

Some of the more advanced
programs in this collection
include a word processor

and text editor, a music and
sound synthesiser, a sprite
editor and a program which
allows you to enter high
resolution graphics mode.
This is not available in the
standard Basic. 160pp £5.95*

b oy

This computer has capabilities far
beyond most other computers in this
price bracket. With this collection of
Basic programs and routines David
Lawrence introduces word processing,
music and shows you how to mix text
and high resolution graphics. As with
the other books in this series, each
program is built up out of re-useable
subroutines. 160pp £5.95*

TheWorking
Dragon 32

=

~Awmilabia (heough W H. Smith'g Trage/oealer enauines wilcome

and compuler deales

O SUNﬂ'“NE S e B M
Please send me I
The Working The Working The Working
Spectrum Commodore 64 Dragon 32
al £5.95 each at £5.95 each at £5.95 each .

| enciose a cheque! postal order for £
payable o Sunshine Books, 12-13 Little Mawpm Streel. London WC2ZR

3LD
I Name ookl I

Address I
Signed l

‘We can normally deliver in four 10 frve days
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Androids —-the latest Spectrum game

[hicase sendme _ copies of Androids at €595 each

from Sunshine

Androids (Any ZX Spectrum)

Trapped in an endless maze populated only by vicious
androids your only objective — survival.

You have a lazer of course and can withstand a few
blows, but you'd better be quick on the draw, these guys
are designed to kill. Maybe you can find an exit — but
escape is impossible and your replenished resources
won't last long.

The fastest, most head-spinningly demanding game
you'll ever play. £5.95

ease send me _ copies of Androids at £5.95 each
| enclose a cheque/postal orderfor______ payable to

Sunshine, 12-13 Little Newport Street, London WC2R 3LD

Signed

We can normally delver in lour 10 frve days

WARRIOR

ror e VIC 20 (3sx)

FILOT TOUR LIGHT CYCLE ACRO3S THE GANES GRID, TRATLING A4 ) DINENSIONAL WALL OF
PURE ESERGY IN TCUN WAKE ! RACE 1O TEE FOWER FOIFTS CUT-MANCEUVRING THE COMPOTER
CONTACLLED ROBCT WARRION ! BFWARY OF THE ENERCY TRAILS AND MWIGH VOLTAGE PYLONS ¢

TRADE ESQUINIES WELOONE.

| Repealing key module kit £3.50
ggrichalsied built £5.95
Inverse video module kit £3.50
built £4.95
Keyboard kit £19.95
wee By uslig speclal W/C software techulgues we Rave sciually incresased iha bulll £24'95
size of the scress, glvieg ms l—l!n; 2613 poLL !-.‘i::l dlaplay 11 E@B connector £2.95
#5& Brilliant D=0 graphis affectm ff L o Edge card £1.50
=55 Naybourd or Joystick sparstion 'l ¥ DNLY - SAE for illustraled catalogue of these and other producls.
®e® Uses Mazhizs Cods for fast arcads 'Fge actlea !0 a
wes 3 giffarent akill lavels 11 E 5'99 > s.pacﬂum hardware
#as Supard Hi-Fes colsur graphies and sound f1 = { ToE. PaF ) Input"{}ulpul wl’t kit 51295
R T IR e R built £16.95
OTHER TITLES AVAILABLE :- Spund Binpater o i
BOMBER !  moab the sity rlat ia order to land ¢ € 4-08 Edge connector £3.50
OTHELLO ¢ Pascinating board gase for one or twe players. © 4:-90 Ed-ge card £1.75
MASTERMIND AND COMMNECT 4 ! one or tws players. € 4-99 NEW PRODUCT: Case sound amplifier with cassette swilch
GRAPHIX : Design your oes Hi-Bes. charssters. € 3-99 £14.895
SMAKE : Tne more you sat, the longer you get ! Uses full seress, £ 5-99 : AVAILABLE SOON: Joysllck and interface
SIND w.s.s POR FULL DETATLS. | Spectrum software
ALL THE ABOVE TRICTS INCLUDE PIRST CLASS POST NY FETURN MAIL & PACKTSC. | Pauance[lﬁhdsk} £5.50
| The Safe (4BK back-up copier by PEAK SOFTWARE) £5.50
|
|

ISCA SOFTWARE

568 WHITCHURCH AWENUE,
EXETER EX2SNT.

HAVEN HARDWARE/
HAVEN SOFTWARE

See us al the ZX Microfair, stands 09 and 010
Retail outlet: 85 Scotch Street, Whitehaven
Cumbria. Tel: 0946 66586
Offices: 4 Asby Road, Asby, Workington, Cumbria

| ZX81 hardware

The Worm (48K graphic adventure by PEAK SOFTWARE) £5.50
TO BE RELEASED SOON: Fruit Adventure and Solitaire

] Mancala and Fruit Machine

' Spartans by MAGIC SOFTWARE

Access and Visa accepted
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NEW RELEASES

THE GAUNTLET

Jungle Fever has, as you might
have guessed, the jungle for its
setting.

Your little man has to run
the gauntlet of various obsta-
cles and make his way through
the jungle.

The game comes in two ver-
sions, the 48K one having ex-
tra traps and terrors.

Program Jungle Fever

Price £6,90

Micro  Spectrum 648K

Supplier A&F Software
&30 Hyde Road
Manchester
MI8 7ID

DAUNTING!

Hells Temple is claimed to be
the most advanced adventure
game for the Oric yet.

The game features over 70
monsters and 3D high resolu-
tion graphics.

Another rather daunting
feature is its infinite sub-
terranean levels — presum-
ably this means you could get
lost forever, or at least until
it’s time to go to the pub.

Program Hells Temple

Price £12.00

Micro Oric |

Supplier Kenema Associates
1 Marlborough Drive
Worle
Avon BS22 (1DQ

ADAPTABLE

Mentor Software appears to
be hedging its bets with its
latest release.

Scrambler 2 is an education-
al program to teach various
subjects and is being sold in
two versions, one for the BBC
and one for the Spectrum.

The program is claimed to
be infinitely adaptable, so that
it can teach an 18-year-old
chemistry or a six-year-old
spelling. The package is aimed
at teachers and has an accom-
panying manual of over 40
pages.

Program Scrambler 2

Price £11.49
Micre  BBC Spectrum
Supplier Mentor Software
The Paddock
73 Oldfield Road
Stannington
Sheffield 56 6DU
A e e R

BARRELS

All the features of the arcade
version are promised in Krazy
Kong from Rainbow Software.

The aim of the game is to
rescue a helpless girl from the
clutches of the famous Holly-
wood Gorilla — this is difficult
because he is chucking barrels
at you as you ascend a rather
precarious series of ladders to
reach him.

The game requires 16K and
is the first release by Rainbow.

Program Krazy Kong
Price £5
Micro  Jupiter Ace
Supplier Rainbow
3 Turnham Green
Penylan
Cardiff CF3 7DL

BLAST BOMB

VECTIS SOFTWARE

Vectis Software is a new soft-
ware company based in the
Isle of Wight. The company
has just released four tapes,

two for the Spectrum and two
for the Vic20.

Death Maze of Mandragon
is the evocative title of a fairly
unusual sounding game for the
unexpanded Vic.

You must find your way
through a maze which unfolds
before you. There are various
secret passages, as well as mat-
ter transmitters which beam
you randomly to another part
of the maze.

All the while you are being
chased by a monster. Your
one chance of escape is a
single blast bomb which deton-
ates three seconds after it is
dropped, giving you a few
brief seconds to find the exit.

Program Death Maze of

Mandragon
Price £4.95
Micro  Vic20

Supplier Vectis Software
& Victoria Road
Sandown
Isle of Wight
PO36 BAP

SERIOUS

It seems that the building in-
dustry is constantly having to
work out stresses and strains
for timber and steel. “*Ahha,”
you say. “You could write a
computer program to do that
and sell it for a lot of money.”™

Forget it. Tectonic Software
has already done it. Its two
programs Steel Calc and Tim-
ber Calc calculate loadings and
spans for wvarious Kinds of
beam.

It’s obviously intended for a
serious user and consequently
comes at a serious price —
£19.95 each,

Program Steel Timber Cale

Price £19.95
Micro  Spectrum 48K
Supplier Tectonic Software
PO Box 100
Poale
Dorset BHI17 9BH
R T e ey f |

SACRILEGE

Pity the poor child of a BBC
owning father (or mother),
pleading to be allowed to wipe
out the alien hoards, but in-
stead forced to learn how to
tell the time, spell or recognise
numbers.

This is because, unlike les-
ser micros and despite a great
graphics facility, the BBC is a
Serious micro — $0 serious, in

fact, that it is almost sacrilege
to play games at all (well,
maybe chess) on it.

Still, the educational soft-
ware for the BBC has to be
that much better because of
the competition — which leads
us in an indirect way to
Bourne Educational Software
and its Timeman One pro-
gram, which teaches children
to tell the time, designed, of
course, for the BBC B.

Program Timeman One
Price

£8.97

Micre BBCH

Supplier Bourne Educational
Software

Bedflield Lane
Headbourne Worthy
Winchester

Hants 023 750

WINGED

PHEENIX

egadodo Software

Company name of the week
goes to Megadodo Software
which has just issued a prog-
ram for the Spectrum called
Pheenix.

Pheenix, you will not be
surprised to learn, is a version
of Phoenix sometimes known
as Cosmic Firebirds. Anyway,
it involves shooting the wings
of birds with your deadly laser
cannon, fighting vour way
through to the final confronta-
tion with the mothership.

The game has all five
screens of the original and is,
as is virtually mandatory these
days, written in machine code.

Program Pheenix

Price £5.50

Micro Spectrum 1648K

Supplier Megadodo Software
16 While Road
Sutton Coldfield
West Midlands
B72 IND
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NEW RELEASES

R
BLASTED!

Space Hi-Way is a new arcade
style game for the BBC B.
You see alien raiders in the
distance on the hi-way which
drop off to attack your fuel
reserves. You, needless to say,
don't want them to do so, and
without so much as a diploma-
tic move, start blasting.

Game features include vari-
able strength laser blasts and
mutating aliens.

Program Space Hi-Way
Price £8.57
Micro BBCB
Supplier Amcom
23 Hivings Hill
Chesham
Bucks HP5 2PG

SNOOPER

Two utility programs for the
price of one come from GL
Software. 3D Graphic Gener-
ator enables you to create va-
rious designs using the cursor
keys on your Spectrum.

The other program is called
Super Snooper and it will copy
machine code programs —
which is fine, providing they
are your own.

Program 3D Graphic Generator
Price £3.99
Micro  Spectrum [6/48K
Supplier GL Software
Wyndhurst
Bleak Hill Rd
Windle
St Helens .
Merseyside

BEAMED UP

A version of Star Trek that
isn't a version of Star Trek,
But is a version of Star Trek?

Beam me up Scotty has a
number of the features of the
classic tv program, but none of
the features of the rather old
hat computer game.

The plot concerns the,

Starship Enterprise. Your task
is to beam down to fetch some
more dilithium crystals. Un-

fortunately, the planet you ar-

rive on comes complete with

I‘// Sheowvr

c:‘é'-

Az scon as T
(he freuse, If,.,,
prﬂ:-g_‘

P en s/
bercls 14

joulga o run

(=2t oo

man-eating alien monsters and
other obstacles.

Program Beam Me Up Scotty

Price £5.95

Micro BBC A orB (32K)

Supplier Futura Software
63 Lady Lane
Chelmsford

Essex CM20TQ

ORIGINAL

Surprisingly enough, Robot
Panic has very little to do with
Apple Panic; it is even possi-
ble it is almost a totally origin-
al idea.

You have to prevent the
various bugs, common to all
space games, from infesting
your cargo hold. Naturally,
this involves killing them.

Time is short, because two
giant steel doors are slowly
closing. If you haven't man-
aged to kill all the bugs before
the doors close, not only will
you not be able to get onto the
next level of bugs, but you will
also be killed. Life is hard.

Program Robot Panic
Price  £4.95

Micro  Spectrum 16/48K
Supplier Soft Mill
20 Station Road
Haddenham
Ely
Cambs CB6 3XD

MACHINE CODE

| Programin
Personal Software
seems to be trying to have

Services
something for every micro
under the sun.

This month it is concentrat-
ing on the Oric, with the re-
lease of five arcade games and

disassembler, along with va-
rious memory display and
modification commands. The
program’s main features are
indicated in a leaflet that com-
es with the cassette, but you
will have to be fairly know-
ledgeable in machine code to
get the most from it.

Program Oricmon

Price £8.95

Micro  Oric 48K

Supplier Personal Software
Services
452 Stoney Stanton
Road

Coventry CV6 5DG
i e vl i e g e e o e e e e e

COMING SOON

Tansoft is soon to release a
number of programs for Oric
owners. Although some of
these sound like fairly serious
packages, there is at least one
game — Ultima Zone.

Oric CAD is the Oric
equivalent of Vu-3D on the
Spectrum, ie, it enables you to
construct 3D figures and move
them around on the screen —
price around £9.00.

Oric Calc is the equivalent
of Vu-File, but comes with a
manual at about £15.00. There
is also a language course using
the Gruneberg linkwork
method of learning — no, I've
never heard of it either.

And so to Ultima Zone.
This is a three-part, 100 per
cent machine code, game
that's supposed to be a mix-
ture of just about everything
you've ever played. It's ex-
pected to retail for £7.95.

Silversoft has several new
games for the Spectrum.
Armageddon is a version of
missile defence, in which you
must prevent your cities from
being destroyed by continuous
attack waves.

Of less obvious parentage is
something called Brain Dam-
age — here you are patrolling
the circuits of a master compu-
ter in a proton-panzer, you
must fight off various electron
panzers or find the hyper gate
to another circuit.

New Releases is designed to
let people know what software
is coming on to the market. If
you have a new game or ulility
which you are about to release
send a copy and accompany-
ing details 10: New Releases,

FE&&‘RQM a machine code monitor/dis- PGDUWIOD"‘PUW lﬂldﬂ}'
3 assembler, Oricmon. 12-13 Little Na‘r_'gﬂﬂ S!Mi
Oricmon includes a full 6502 London WC2R 3LD. :
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Machine 1Q?

1

ere is no security against the ultimate develop-
ment of mechanical consciousnass, in the fact
of machines possessing litthe consciousness. Reflect
upon the extraordinary advance which machines have
made during the last few hundred years, and note how
slowly the animal and vegetable kingdoms are advanc-
ng." The Book of the Machines, translated by S
Butler.

| have recently been reading a powerful
polemic, arguing — in the baldest terms — that
machines will become more intelligent than
humans and, therefore, the development of
further advanced machines should be stopped.

Personally, | find the argument rather uncon-
vincing in some areas, bul it has more than a
grain of truth.

The reasoning starts with the question of
consciousness. To be intelligent one needs to
be conscious — and the author (name not
given) asks where one can ‘draw the line
between the animate and inanimate. He says
"The shell of a hen's egg is made of delicate
white ware and is a machine as much as an
egg-cup is ... the hen makes the shell in her
inside, but it is pure pottery.” Then he asks
whether an insect-eating plant has conscious-
ness or not.

If Man has consciousness, and plants (plus
many animals) are not conscious then . ., the
race of man has descended from things which
had no conscious at all.” He thinks that even if

present machines are not conscious (ie, salf- .

aware) this does not rule out a future generation
of conscious, and therefore intelligent,
machines.

‘. . . present machines are 1o the future as the
early Saurians [dinosaurs, etc| are to man. The
largest of them will probably greatly diminish in
size"”, as Man is far smaller than many of the

The author does not fear the existing
machines: “What | fear is the extraordinary
rapidity with which they are becoming some-
thing very different to what they are at present.
No class of beings have in any time past made
so0 rapid a movement forward.”

He feels that a jealous walch should be kept
on that movement, ready to halt it if necessary.
Man only appears to be the master, and the
machine the servant: "The servant glides by
imperceptible approaches into the master; and
we have come to such a pass that, even now,
man must suffer terribly on ceasing to benefit
the machines.” In other words, without
machines humanity would be extinct within six
months.

From a purely materialistic point of view the
writer agrees that those who thrive best are
those who use machinery “wheraver ils use is
possible with profit.” This is the art of the
machines, he says, they serve that they might
rule and he actually imputes consciousnass o
machines. Man's decline has come because of
his “grovelling preference for his material over
his spiritual interests".

Duglas R Hofstadter (in Godel, Escher, Bach)
also thinks that the concept of consciousness is
very important, and he does not see why it
cannol be applied to machines. To answer the
question, “What is consciousness?”, Hofstadter
says we need to unravel “the nature of the
‘isomorphism’ which underlies meaning” and in
his final chapter he effectively argues for
machine consciousness (though possibly still in
the future).

F H George (in Man the Machine) examines
the reproductive potential of machines (robot
sax?), and he might have himself read The
Book of the Machines because in that work
there is an extended discussion of the nature of
machine reproduction. The unknown author
writes, “Very few crealures reproduce after their
own kind. They reproduce something which has
the potentiality of becoming that which their
parents were." And he gives the example of the
butterfly: in time, might machines be the same?

Okay, okay, | have to come clean! The books
by Hofstadter and George are recent books
about artificial intelligence. The Book of the
Machines is three chapters from the novel.
Erewhon by Samuel Butler written over 100
years ago in 1872.

In Erewhon there was a revolution against
machines . . . =

Card sharp
Puzzie No 68

In an air-conditioned room The Demonstrator
separated out the club suit from an ancient pack
of Earth playing cards. Mechanically, the 13
cards were shuffled and six were dealt on to the
ivory surface in two rows of three. "‘Using my
telepathic powers, | will communicate the values
of the cards to you."

To help The Walchers tune-in, the top left-
hand card was exposed. The five. Adding the
top three cards together gives the same total as
adding the bottom three. Multiplying the top
three together gives the same total as multi-
plying the bottom three. (Ace = 1, Jack =
Queen = 12, King = 13.)

You too can see inside The Demonstrator's
mind and find the cards. What are they?

Solution to Puzzle No 63

The program calculates how far the ball has
travelled by summing each bounce, continuing
until the difference between the distances
travelled on successive bounces is too small to
measure. It is intriguing but irrelevant that, as
one reader pointed out, on the 400th bounce the
ball travels 1.7 »x 10 — 37 ft.

MWLETD=25020 LETS =03 LETF=0840 LET
T=D50IFS=THENGOTO 15068 LETS =D 70
LETD=D+FBOLETT=T+2+~D99GOTO50100
PRINT “TOTAL DISTANCE = “; T; “FEET"

An alternative approach is that the total
distance travelled is twice (the ball is bouncing
up and down) the sum of a simple geometric
progression.

Distanca = 2 = initial height/{(1 — ralio of each bounce
to the next)

=2 x 250/(1 - 0.8)

= 500/0.2

Using both methods, the answer is: 2,250
feet. No cookies for David Poole who said: “The
ball will continue to bounce indefinitely. The dog
soon got bored watching the ball, rushed over to
it, grabbed the ball in its mouth and was last
seen running out of the faclory, being chased by
the managing director.” Thanks, David.

Winner of Puzzle No 63

The winner is: P. Amey, St Mary's Road, Long
Ditton, Surrey, who claims ownership of Amey's
Law and wins £10. Amey's Law: If a ball is
dropped from a given height and if it only
bounces each time to 80 percent of the pre-
ceding bounce, then it will have travelled nine
times the original height before coming to rest.

prehistoric monsters, Boris Allan | He suspects the law is completely useless.
Vie20 Atari Dragon 32
1 (3) Arcadia (imagine) 1 (1} JetPac (Ukimate) 1 (—) Utima il {Siarra On-Line) 1 (1) Mountain {Dragon Data)
2 (2) Wacky Waiters (Imagine) 2 (3} Transyhvaman Tower 2 (5] Suspended {Inhacom) 2 {2) Basic Tutonal [Ampaisob)
3 (B) Panic {Bug- ] {Richard nd)* 3 (=) Gﬂd Runnar {Llamasoft) 3 (3] Personal Finance {Dra Data)
4 (5] Asteroids {Bug-Byte) 3 (2] Flight Simulation (Psion)® 4 (—) The Blade of Blackpoole (Swius)§ 4 (4] Special Collection 1 [nraﬁ Data)
§ (4) Cosmiads (Bug-Byte) 4 (4} Horace Goes Skiing 5 (10) Airstrike (English] 5 {5) ThaKi Microdeal)
8 (1) Caicha Snaicha 1Imagmi [{PsionMelbourne House) 8 (B) Zaxxon (Datasofh) & {8} Space War (Microdeal)
7 [—} Lazer Zone (Liamasof 5 (8] Horace and the 7 (7) Preppie2  (Adventure international) 7  (6) Talking Android Attack (Microdeal)
8 (—) Grid Runner {Llamasoft) Psion/Melbourne House)* B () BlueMax Sy o)t 8 (9] Night Fhght (Salamandar)
8 (9) Alen Blitz [Audiogenic) & (7 |Sottek) 8 (—) Ovc Aftack ﬂ'bo =1y 8 (7} Planal Invasion (Wherodeal)
10 {—) Mairix {Liamasoft) 7 (10) Panetrator {Melbourne House)® 10 () Miner 2048er (Big Frve)® 10 (—) Katerpiltar Attack {Microdeal)
{Figures compiled by Boots & Co.. London) 8 |—) Pssst (Ullimate] “Canrigge. 132K cassetie. §48K disc. (Figures compiled by Boots & Co., London)
9 (5 3D Tanx (DK Tronics)*® {Figures compiled by Calisto Computers.
13 —) M:gnlnh'ﬂll. (Mikrogen) Birmingham 021-632 6458)
< irgs.
aquf Figures compiled by W H Smith & Sons)

BBC* :
1 (2) Swarship Command (Acomsafl)  ZNBY® Books
2 (—) Countdown to Doom (Acormsach) 1 (2) Footbal Manager (Addictive Games) 4 1y; Commedore 64 Programmer's Reference Guide, Commodare (Commodore|
3 (5) Missile Base (Acomsoft] 2 (3) Delender (Quicksilva) 5 ) Spectrum Hardware Manual, Dickens (Mefbourne House)
4 (—) Swoop (Program Power) 3 (4) Simulaticn (Psion) 3 'i5) Sictured Programming with BEC Basic, Atherton {Morwoad)
5 (1) Snooker {Acomsoft) 4 (1) QS Scramble [Quicksiva) 3 (5} Complate Spectrum Rom Disassembly, Logan (Melbourne House)
B (—) Chess {Program Power) 5 (6) 1K Games (Amiclt g () Completa Forth, Winfield (Swgma)
7 (=) File It {(Micro Managemantt. 6 153 1K Chess (Aticlt g '(4) 6502 Machine-code For Beginners, Slephenson (Newnes)
B (4} Killer Gorlila (Program Power) T 7 Fumashﬁaﬂm Psion) 7 (5} vic20 Programmer's Reference Guide, Commodare (Commodons)
8 (—} Mailing List {Micro Managemant)t 8 (—| Space Psion] g () Soectrum Machine Language for the Absolute Beginner, Tang {Melbourme Housa)
10 (7} Great Britain Limited{Simon W Hessel) g8 {(—} Pians! of Death [Artic) 9 |(—) ZB0 Assembly Language Programming, Leventhal (Osbourne)
"Model B only. 1Disc. 10 (8} Island [AME) 40 () Programming the GBOD. Zaks [Sybax)
(Figures compsed by Micro Management.  *All 16K except whers shown. tRuns in 1K {Figures compiled by Wattord Technical Books. Watford 0923 23324)
Ipswich 0473 58181) {Figures compiled by Boots & Co., London) (Last week's position in brackels)
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DEAR AUTOMATA, DESPITE YOUR VERY SILLY AD'HERTISL‘E: 1 AM
ORDERING THE FOLLOWING FINE COMPUTER SOFTWARE FROM YOU!®
GO TO JAIL ........... (Spectrums 48K} @ ©&
PIMAMIA . ...ciuiianes « (Spectrum 48K) 10 y
PIMANIA ... ..0uussvsvss. (Dragon 32) #£10
PRAANTIA ... .icviinees (BBC Miero 32K) #€10
g0 L e e e ) et (ZXB1 16K) @ E5
BEST POSSIBLE TASTE ....... {Zxsl 1K)} @ £5
THE BIBLE ...... e e R (ZX81 1K) @ £3
CAN OF WORMS . ............ {ZX81 1K) @ g3
DRAGON DEMDS .. ....... «« (Dragon 32) @ €5
BUNNY + E.T.A. ....... {Spectrus 16K) @ €5 A
— “pileind™
1 enclose the right money TOTAL. ......vesensnaslE ] 'E_T.‘I" =
or please charge my ACCESS CARD / EUROCARD / MASTER CARD n%p_
(1]
c"“”u“s“mlli=||-4:|t|||||I
L e e A s S
g T TR e e e e N
4

WY BIAFSEE. o ovusss saassinion et shessons !
sgad to: AUTOMATA U.K. LTD., 65 OSBORNE ROAD, PORTSMOUTH,

HANTS., POS 3LR, ENGLAND,
all prices include VAT, packing & postage withism the U.K.
please add 10% to total price for overseas orders, Trade
enquiries are welcome. Please leave the following space
blank for DESPATCH NUMBER:

<OME ON, KID! 'BUNNY’ n&q‘e.r.a;
Mow, Do Nou BuY, OR DO NOUR,
READ WITW MY OTHER HAND7

: T =h/ 4
22 ‘I—E‘IA“‘:’ A%

| WA MERELY TEYING TO cALLULME THE
ON TWS EENRCH— | pEARLY HRD T, Toa!

HULLO, MY LinonE
CHMCKADEE ! PotS
YOUR LITTLE BROTIER
0R $TER HAVE A
ZX¥7 WELL..

THE PimAN TRIED To SELL
ME SOME GAMES — AND WHE
I SAID'NDO, HE BRANDID ME
AN THe HEAD AND KidaiN
J’f‘

ME SANDOASTLE.. AND HE
ol EAPECTS O TO LIKE *(mMY

)

NUMBER ofF SPND-GRAINS
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Wolopd CAnd WAE &7
WITELS o~ MAayFAIL!
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