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A RANGE OF OUAUTY COMPUTERS 
AVAILABLE FOR THIS PROGRAM. 
Thousands of Commodore 64. Electron and BBC micro users have recently taken a trip into the 
heart of Twin Kingdom Valley, and none have returned disappointed! 
Tins incredible new program takes adventure games into new. uncharted 
territory, with a highly complex journey through over ^ ^ ^ ^ ^ ^ ^ ^ ^ 
175 different full colour, graphic locations, to test 
you and your computer to the limit. 
Are you brave enough to ^ ^ ^ ^ ^ 
take the test? 

Versions available now 
for Commodore 64, 

Electron and 
BBC Model B. 

IN YOUR 
HIGH ST. NOW! 

PRICE £9.50 
Bug-Byte Limited 
Mulberry House, Canning Place, Liverpool 
Dealers contact Matthew Thomas on 051-709 7071 

Registered Dealers can order 
direct from CBS Distribution 
on 01-960 2155. 
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"My whole body ached as I scrambled back into the chopper . . 
the subs were back! . . . The rockets were coming in over Krakatoa 
and the constant explosions had brought the volcano to life! . . . 
I could stay to defend the tanker or get the islanders off the volcano, 
it wasn't going to be easy! . . . Arming the rockets I lifted off and 
headed for trouble . . price £5.95 

One of the hits of the Microfair at the end of 1983 . . . 

"An amazing piece of programming with fantastic full 
screen graphics and great music!... The explosion from 
the volcano of Krakatoa is both visually and aurally con-
vincing. In short it's a great program with some of the 
biggest animated graphics we've ever seen. A year ago 
we would not have believed it was possible to do this." 

(Software Supermarket) 

x * x * x - x * x * : OTT RNRNA J ^ m m X * X - X * X * X * X 

— A flight simulation for the CBM 64 — 

Using your memory of the route, safely negotiate the cross-winds, 
military air-zones and other hazards, over sixteen different types of 
analog and digital read-out, artificial horizon, air-speed indicator, 
compass, flaps, instrument landing systems and stall warning. Fly 
your way back to base and land. price £7.50 

i 

And this is what a professional pilot has to say:-

"PILOT 64 represents a very enjoyable and challenging 
diversion and will test the skill of pilots of any standard. 
It affords a close approximation of an actual instrument 
approach and landing in a light aircraft... I unhesi-
tatingly recommend this game to anyone who has ever 
wanted to be a 'Biggies'. 

Yours faithfully 
A.M.(ATR/QFI/MULTI/INST. B707, B720, B737, 

DC8 and TRE'on B737)" 

AND SOON TO BE RELEASED: 
KRAKATOA 64 

THE ABOVE SPECTRUM CLASSIC CONVERTED TO THE 64 

8 
FROM. ABBEX ELECTRONICS. TAVISTOCK HOUSE. 34-36 BROMHAM RD BEDFORD. BHDS. MK40 ?QD 

TEL 0234 213571/2/3 ex! 2. 
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BUG BROTHER 
IS WATCHING YOU! 

1984 is going to be an interesting and exciting 
year for the world of home computer software. 
Last year, a wide range of software of varying 
quality came on the market, produced by an ever-
increasing number of software houses, In 1984, 
only the best will survive. At Bug-Byte we have 4 
years experience in the field - longer than nearly 

UPGRADED 
MANIC MINER 
FOR CBM 64 

A much improved version of our software chart 
t opp ing bes t se l ler , M a n i c * M i n e r for the 

Commodore 64 is in an 
advanced state of develop-
ment. Many improvements 
have been m a d e to the 
original to take advantage 
of the 6 4 ' s a d d i t i o n a l 
f ac i l i t i e s . M a t t i e G o e s 
Mining' , as the new version 
is called, will be available at 
£7 .50 by mid-March. 

SUCCESS FOR 
TWIN KINGDOM 
VALLEY 

Bug-Byte's Twin King-
dom Valley by Trevor Hall 
looks set to become one of 
the smash hit adventure 
games of 1984. Officially 
launched last November 
the game has already sold 
in large numbers and is 
r a p i d l y a c h i e v i n g c u l t M f e -
status. """Li 

" W e knew it would be b ig" said Bug-Byfe's 
Tony Milner , " b u t I must say its already 
exceeded our expectations". 

The game features over 175 different screens 
with full colour graphics and a labyrinthine 
"plot" . The Commodore 64 version even has 
animation. 

" I t ' s the only serious rival to Valhala or The 
Hobbit" , claims Tony Baden, who founded Bug-
Byte with Tony Milner, " i t may even prove to be a 
better game", he added. 

You can find out for yourself if you have a 
Commodore 64, BBC Model B or Electron. 
Twin Kingdom Valley 
costs £9 .50 . 

all of our competitors. W e are committed to 
producing software of the highest quality at the 
right price for a range of the most popular micros. 
All our products are guaranteed against defects, 
and are widely available, so look out for the 
bug. 

In the first issue of the bulletin, we hope to give 
you some insight into Uie workings of Bug-Byte 
with all the latest news and promotions. 

QUICK BYTE 
SHOCK HORROR 

AT HILTON 
The luxury and splendour of the Hilton Hotel 

Grand Ballroom in Park Lane. London provided 
a suitable venue for a unique occasion on 
Wednesday 21 December . Two of the oldest and 
most sueccssful software houses in the industry, 
Bug Byte U d and Quicksilva Ltd entertained 
over a hundred of the industry's leading figures to 
dinner, and startled them by announcing their 
move into fast food. Many of the assembled 
luminaries were unsure whether or not to believe 
their ea rs as the f a m o u s b r o a d c a s t e r and 
journalist Reginald Bosanquet delivered a speech 
outlining the two software giants plans to open a 
chain of Quick Byte fast food restaurants. 

" A r e we supposed to get the joke now or later", 
asked John W o o d of Ocean. 

" W h a t j o k e" replied John Phillips of Bug-
Byte. 

Indeed both Bug-Byte and Quicksilva have 
been remarkably tight-lipped about the whole 
affair. So, is Quick Byte the fast food for the 
eighties or jus t pie in the sky? We must wait and 
see. 

Reginald Bosanquet was called upon to make 
the presentation of the International Software 
Society's Artists Awards after dinner. Near ly 
twenty lucky winners from dozens of nominations 

S P R I N G 

1984 
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Number 

BORIS THE BEE 
CAPTURED 

The Bug's friend Boris 
the Bee, the honey gather-
ing star of "Birds & The 
Bees", has been kidnapped 
by a swarm of marauding 
Ants. 

Fortunately for Boris 
his brother Barnabee has 
heard of his plight and is 
planning a daring rescue. 

C A N B A R N A B E E 
: . B U Z Z H I S W A Y 
T H R O U G H T H E A N T S 
N L S T ? 

C A N H E F I G H T O F F T H E H O S T I L E A N T S 
A N D THF.IR I N S E C T A C C O M P L I C E S ? 
W I L L B O R I S B F E R E S C U E D ? 

Find out in "An t i c s" (Birds & The Bees 2) only 
£5.95 from Bug-Byte! 

100% Machine Code, smooth and colourful 
animations and great sound effects! 
A va ilable from mid- March. 

received "Clives" . the software industry's very 
own Osca r s . A m o n g the recipients of this 
supreme accolade were Imagine, Virgin. Inter-
ceptor, Home Computing Weekly (and its editor 
Paul Liptrot). 

The awards arc the very first presented and arc 
expected to become an annual event. 

" N e x t year it will be bigger and better", said 
John Phillips, "we hope to raise a substantial 
amount of money for charity as well as having 
fun". 

So come on all you home computer industry 
whizz-kids, 1984 could be your year to win a 
coveted Clive award. 

(Trevor Hall jo ins Bug-Byte as Chief Pro-
grammer - see page 2). 

GIRL TALK. . . 
Coming soon, the first 
major piece of Software 
aimed at the Female 
Market - watch 
this space! 

CONTENTS 
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THE HOME 
OF THE BUG 

It is now almost n ycnr slncc Bug-Bvtc 
moved into their plush new premises in 
Canning Place, overlooking The Mersey. 

Fur ther structural and decorating work has 
recently been carried out to accommodate 
new programming teams in a practical work-
ing envi ronment T h i s 6 , 0 0 0 square foot nerve 
centre of the software industry should see 
some very exciting developments during the 
course of 1 9 8 4 - a crucial year in the develop-
ment of leisure software. 

THE HIT SQUAD 
All good software retailers should 

of course already stock Bug-Byte 's 
games. They should need no intro-
duction to the bugs of the Liverpool 
based army. 

Fo r those who have yet to receive 
" T h e Call", here is a pocket guide to 
Bug-Byte 's sales team. 

The longest surviving member of 
s tafTisonc Matthew Thomas . Some-
thing of an eccentric. Ma t thew ' s idea 
of dressing is to cover himself in glue 
and j ump through an Oxfam Shop. This 
wonder kid of the tele-sales world is 22 and 
lives in Liverpool 's horribly trendy riot torn 
•"Liverpool 8 " district. Should he ever tire of 
the sof tware industry, Mat thew plans to 
become a rock megastar, o r so he says. Wa tch 
this space! 

A l i s o n T e m p l e t o n j o i n e d Bug By te 
3 months ago and has proved extremely 
helpful and popular with dealers and the 
public alike. Dealers without wheels might 
like to know her spare time is spent repairing 
cars! 

Newcomer Glyn Jones is the "old man of 
the team". At 31 he's a veteran salesman and 
his cool, calm and collected manner and vast 
experience have been a great boon to the 
company ' s sales team. 

Bug-Byte 's Sales Manager and chief serf is 
24 year old John Phillips, who has striven to 
get the company out of its quiet ways and back 
into the public eye. 

It was he and Rod Couscns of Quicksilva 
who masterminded the Hilton dinner and 
awards ceremony. John has travelled exten-
sively. flying the Bug-Byte flag both in the UK 

and abroad. He lists his hobbies as losing at 
pool, wreckingcars and as he puts it, "util ising 
hospitality suites". 

A l l d e a l e r / d i s t r i b u t o r i n q u i r i e s a re 
welcome. Just call our hit squad on 0 5 1 - 7 0 9 
7071 . 

THE NAMES BEHIND 
THE G A M E S 

Tonv Milner is the technical director of 
Bug-Byte and has a team of programmers, 
both freelance and in-housc, at his disposal. 
Trevor Hall , the brains behind Twin King-
dom Valley and many other Bug-Byte best 
sellers, has recently been taken on full time as 
C h i e f P r o g r a m m e r , r e spons ib l e for co -
ordinating the efforts of the programmers. 

A new multi-user Sage IV Computer has 
recently been installed to improve efficiency, 
t o g e t h e r wi th a P l u t o h i g h - r e s o l u t i o n 
graphics system. Bug-Byte are dedicated to 
producing the most advanced and innovative 
software in the market - look out 
for new titles. 

Bug-Byte Software Ltd claim to be the 
oldest software house in the business. T h e y 
arc certainly one of the most successful. 
1 [ 4 ' W e b e a t 

Quicksilva into 
the market by 2 
m o n t h s " , sa id 
co-founder 
T o n y B a d e n , 
who with Tony 
M i l n e r n o w 

h e a d s a com-
Tony Baden p a n y worth mill ions, 

with sales literally worldwide. 
All a far cry f rom the £3 .50 classified ad. in 

Computing Today (then a hobbyist magazine) 
in July 1980. The ad. attracted 15 replies 
(per week) and the rest, as they say, is history. 

By concentrating on top quality games and 
sophisticated advertising and promotion the 
company has led the 

T h e f i r s t e v e r 
page, co lour page 
and double page ads. 
were placed by Bug-
Byte and the com-
pany was the first to 
succes s fu l l y break 
a w a y f r o m m a i l 

order.
 Ton>' Milncr 

Now that its UK distribution has been 
moved to CBS Records in London, the com-
pany 's Liverpool I I .Q. is now the nerve centre 
for programming, marketing and sales. With 
outlets all over the world, all is rosy indeed for 
Bug-Byte Ltd.. and the company is looking 
forward with confidence to the future and that 
first "Mil l ion Sel ler ' . 

(You could write that million seller - sec 
page 3). 

THE SHAPE OF THINGS 
TO COME 

Bug-Byte's new programming facilities are 
enabling them to work on much more soph-
isticated software, written by teams rather 
than individuals. Animated adventures and 
logically connected multi-level arcade games 
are just the starting points for Bug-Byte 's new 
breed o f ' megasoftware* 

In addition, a move into home educational 
software is planned later in the year. Combine 
this with Bug-Byte's worldwide expansion 
program, and 1984 looks like being a very 
successful year. 

John Phillips 
and Jack Florey 
Commerical 
Director of 
CBS Records. 

Send your programs to us 
. . . they could become best sellers! 

BUG-BYTE 
THE STORY SO FAR 



and some free advice 
for would-be programmers 

MAKE IT AN ORIGINAL - NOT ARCADE COPIES PLEASE. 
MAKE IT IN MACHINE CODE. 

1 . 

2 . 

3. LOTS OF DIFFERENT SCREENS IF ARCADE GAME -
VARIETY KEEPS THE GAME INTERESTING. 

4. PICTURES (& ANIMATION) IF ADVENTURE - LOTS OF 
SCREENS AGAIN. 

5. MAKE IT FOR, IN ORDER OF PREFERENCE:-
COMMODRE 64, SPECTRUM, BBC/ELECTRON, ATARI. 

6. GIVE IT A PRETTY TITLE SCREEN. 
7. TAKE TIME TO GET ALL THE BUGS OUT! 
8. DONT MAKE IT FOR AN OBSCURE HARDWARE SET UP -

(VIC 20 WITH 3K EXPANSION & LIGHT PEN). IT CUTS DOWN 
THE MARKET TOO MUCH. 

9. TAKE TIME TO PUT IN "PROFESSIONAL" TOUCHES WHICH 
ARENT REALLY NECESSARY TO PLAY THE GAME - PRETTY 
BACKGROUNDS TO THE SCREEN, WELL DESIGNED 
CHARACTERS, REALLY SMOOTH & FLICKER-FREE ANIMA-
TION, GOOD SOUND EFFECTS ETC. 

10. SEND IT IN. YOU HAVE NOTHING TO LOSE - THE REVIEW-
ING SERVICE IS TOTALLY FREE. AT WORST, YOUR 
CASSETTE WILL BE RETURNED TO YOU WITH RATING OF 
ITS WORTH AND SUGGESTIONS FOR IMPROVEMENT. IF 
BUG-BYTE LIKES THE PROGRAM, YOU ARE UNDER NO 
OBLIGATION, UNTIL AGREEMENT HAS BEEN REACHED 
OVER PAYMENT FOR 

FREE INFORMATION 
PACK 

Arc you interested in becoming a Bug-Byte 
freelance programmer if so. fill in the coupon 
at the bot tom of this page and send it to Bug-
Byte. You will receive by return an informa-
tion pack containing further details of what we 
require and how payments are made. 

I F Y O U A L R E A D Y H A V E A 
M A R K E T A B L E P R O G R A M , send a 
cassette or disk copy into us using the same 
coupon below. There is no obligation. W e will 
return your cassette, together with suggestions 
for improvements, o r an offer, normally within 
10 days. 
Send coupon to: 

Trevor Hall, Chief Programmer, 
Bug-Byte Ltd., Mulberry House, , 
Canning Place, Liverpool. 

.c • 

CHANGES FOR 1984 
T o date, most of the software marketed by 

Bug-Byte has been developed by freelance 
programmers working from home and being 
paid royalties on copies sold. Although this 
has proved generally satisfactory, Bug-Byte 
feel that with the current and future advances in 
state-of-the-art software, and the demand for 
increasing sophistication, there is a need to 
deve lop a significant in-house capabil i ty 
composed of teams of programmers rather 
than individuals. This will result in more 
efficient and sophisticated software in the 
future. 

Bug-Byte are currently in the process of 
adap t ing part of their office complex to 
accommodate such programming teams, the 
first of which will be fully operational by the 
end of February . 

I enclose a program entitled 
for the 
computer, which is my own original work. 1 would be 
interested in having it marketed by Bug-Byte Ltd., subject to 
a satisfactory financial arrangement. I would prefer 

• Lump sum for purchase of copyright. 

O Royalties on sales 
I understand that I am under no obligation. 

Signed 

• 

HOW THE SYSTEM WORKS 
Starting with a vague idea for a game, the 

first step is to expand this to a fairly com-
prehensive layout on paper, of how the 
various screens will look, what characters will 
be required, how they will move around, etc. 
Assuming that at this stage the idea still looks 
like it will make a good game, the program-
ming team leader will set about the task of 
conver t ing ideas to block d iagrams and 
a lgor i thms- fairly specific routines beinggiven 
to the coders in the team to convert from 
algorithms to machinc code. 

In this way the main program will be 
gradually built up - versions for several home 
computers being developed concurrently. The 
actual programming will be done on a large 
development system involving shared hard-
disk storage on which a library of routines and 
utilities will be buil t up. Test ing of the 
programs for debugging involves downloading 
them to the computer being written for. 

Designing the graphics for the game (back-
grounds, characters and title screens) is a 
separate process from the coding. 

This will be carried out by the artistic 
element of the team using specially developed 
utilities allowing him to not only design 
pictures, but store them on the disk, in the 
format required by the coders for later use. 

During the later stages of development, art-
work, documentat ion and advertising will be 
organised so that the product can reach the 
market with minimum delay. 

FREELANCE PROGRAMMERS 
STILL NEEDED 

Despite setting up in-house programming 
teams, Bug-Bvtc are still interested in dealing 
with f ree lance p rogrammers , e i ther indi-
viduals, groups or smaller software houses. 
Ei ther a royalty cont rac t or an outright 
purchase of copyright will be offered. The 
programming depa r tmen t offers as much 
support as possible to good freelance pro-
g r a m m e r s , i n c l u d i n g t h e l oan of a n y 
additional equipment necessary for speedy 
completion of a program. 

WHAT IS IT WORTH? 
Royalties arc paid at a fixed rate per 

casset te rather than as a percentage of sales. 
Beware - smaller companies may offer what 
appear to be high royalties on nett sales, but 
they may offer very high discounts for dealers, 
and in any case they will not sell in anything 
like the quantity that Bug-Byte games sell in. 
Fo r a fairly good selling program, the author 
can expect to make between £50(X) and 
£ 10,000 in the first year, and for a game that is 
a top 20 hit. between £ 10,000 and £ 4 0 , 0 0 0 in 
the first year in royalties. These are not wild 
claims - the figures are bused on recent 
experience and can be supported. 

— I 
Please send me a free Programmers Information Pack 

N a m e 

Address 

Telephone Age 
Bug-Byte 's liability is limited to replacement of the medium on which the 
program is recorded 



DEALERS CORNER 
plus our special 
promotions 

CALLING ALL 
COMPUTER DEALERS 

Size Quant i ty 
Name 

Quant i ty Total Price 
Address 

Total Price 
Post Code 

If you have difficulty obtaining any Rug-Byte 
product from your local dealer, you can order from us by direct mail. 

Just send chequc/P .O. for the advertised price of the program in our latest catalogue. 
Postage is free of charge. 

Mail to: Paul Scattergood, Bug-Byte Ltd., Mulberry House, Canning Placc, Liverpool LI 8JB. 

T Shirts (£3 .99 inc p & p) Poster Packs (£1 inc p & p) Please mail me direct, I enclose cheque /P .O. 

Are you taking advantage of our 48 hour 
despatch service by ordering direct from CBS 
Distribution? If you have a CBS account, all 
you have to do is telephone C B S Distribution 
onO 1-960 2155 with yourordcr . Please quote 
our catalogue numbers when ordering these 
are given in our new 1984 catalogue, which 
you should have received - if n o t please 
phone our tele-sales staff on 0 5 1 - 7 0 9 7071. 
Orders may also be phoned through on this 
n u m b e r - we will pass them on quickly to CBS 

this may be better for you if you require 
information on our products when ordering. 

If you do not have a CBS account, one can 
easily be opened just phone for details. Bug 
Byte Software is also available from the 
fo l lowing d i s t r ibu to r s : W e b s t e r s . Tiger, 
Microdealer UK. PCS. Microdeal. Express 
Marketing. Calisto, Lightning. 

IMPORTANT Please note that most distri-
butors do not stock the whole Bug-Byte range. 
If you do use a distributor and he doesn ' t s tock 

a particular line you require, please ask him to 
start stocking it, or you can obtain it from C B S 
Distribution, who stock the complete range. 

Current Bug-Byte standard trade discount: 
3 5 % off V A T inclusive RRP. Larger dis 
counts available for over 1.000 units (mixed). 

BUG-BYTE 
GIVE AWAY 
HUNDREDS OF £££'s 

Watch out for Bruce the Bug's Lucky Tapes! 
Just 100 Special editions of our forthcom-

ing new releases, "Antics' and 'Mat t ic goes 
Mining' will include an extra program. 

If you are a lucky winner, you will receive a 
crisp £ 1 0 note when you send the program 
back to us. You will also have your original 
tape replaced with a brand new one. and also 
receive a "bonus" tape of another title. 

S o go out and hound your local dealer to 
stock "Antics' and 'Mat t ie goes Mining' - and 
you could win a super prize! 

BYTE-ME 
T-Shirts 
Order your high-quali ty 
cotton T-Shirts by post. 
Please state whether Small. 
Medium, Large or 
Extra Large. 
Enclose cheque/P.O. 
payable to BUG-BYTE LTD. 

and send to: 
T - S h i r t Offer, 
Bug- Byte Software, 
Mulberry House. 
Canning Place. 
Liverpool LI 8JB 

SEND FOR YOUR 
BUMPER BUG-BYTE 
POSTER PACKS! 

For just £1 inc. p & p, we will send you 4 
posters in glorious full colour of some of our 
best selling programs. 

You will a lso receive a full colour Bug-Byte 
car slicker, and our new 1984 Catalogue, 
p a c k e d wi th d e t a i l s of your f a v o u r i t e 
programs. 

I am having trouble in obtaining 

I 

Allow 21 days for delivery 
Y.C.3 



ation 
TECHNICAL SCOPE is a fully structured 

DETAILS multitask language specifically 
for writing graphics, animation and sound. 
Being fully compatible with BASIC it is ideal for 
writing both arcade and adventure style games. 
Additionally, with SCOPE present in high memory 
it can be used as an assembler with SCOPE words 
as plain language mnemonics. Therefore no 
knowledge of machine code is required. * 
The language is extremely easy to 
comprehend and is very powerful I 
indeed providing many features ^ / S g i S 
not available from BASIC. V g j S j l g 

SCOPE HAS TO BE USED I M I ^ S v S ^ B ^ 
TO BE BELIEVED j Q S m S s m 

iomputer Graphics Language 

I i t A»VERY POWERFUL, TRUE 
I MULTITASK LANGUAGE 
i : ^ AS FAST AS MACHINE CODE 
fc^ SIMPLER THAN BASIC 

Write Machine Code in a 
• ^ ' f r a c t i o n of the time currently 

^l^mfa SCOPE is available from 
^ ^ H L most good quality 

^ H k ' dealers and selected 
• I branches of 

WHSMITH 
Far details <Jf how to get 

iames published 
lercially contact 
M S P Marketing 

48K SPECTRUM 

£11.95 
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GET THE RIGHT AN 
ON YOUR S P E ^ H 

TRICKSTI 
The revolution 
Runs Rings round 
ordinary joystick 
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Trlckstlck £34.50 
Attaktlcs £10.00 
SP48 (Issues 2 & 3 £23, 
SP80 £57.50 (Please specify which issue) 
48/80FORTH £14.95 
Beyond Horizons £4.50 
Programmable interface £10 (with Trickstick) 

Postage £0.65 
" w r * ienclosecheque/PQfor 

MY Access/visa number is 

0.65 

Name 
Address. 

East London Robotics Ltd., 
Gate 11. Royal Albert Dock, 
London E16 
24 Hour Access and visa 
ordering 0l-a7fl 4430 

EAST LONDON 

P T C E E T I A S 



Whether its your first computer or whether you're already an 
enthusiast, LVL COMPUTERTOWN offers you the quality of 
service you expect from experts. If you invest money, you go to 
a bank or a broker - a specialist who can guide and advise you 
on the best return for your capital At LVL COMPUTERTOWN 
we're specialists too. We're there to help guide you through 
the micro maze, keep you up to date on innovations, help you 
get the best value for money, whether your computer is for 
you, your children or your business. Your computer can change 
your life - make sure you change it for the better: 
Come and talk to the experts and move into micros with LVL 
COMPUTERTOWN 

PRINTERS COLOUR LIGHTPEN 

Seikosha GP100A . 
Silver Reed EX500 
Parallel 
Silver Reed EX500 
Serial 
Silver Reed EX550 
Parallel 
Silver Reed EX550 

The lightpen is compact, reliable 
and comes in a n igged metal case 
providing physical and electronic 
protection. Its sensitivity can b e 
adjusted to match any make of TV 
screen, giving the highest levels of 
accuracy. 

The lightpen package consists of 
t h e l igh tpen , an in te r face unit, 
introductory software on cassette 
and a user guide. 

Epson RX80 
Epson FX80 
Epson RX80 (F/T) . . . 
Epson MX 100 (B2 Col) 
Epson FX100 

MONITORS 

SARA 14" COLOUR MONITOR/, 
COLOUR TV. 

14" Colour Monitor 
£247.25 

14" Colour Monitor 
£247.23 

MODEL A £299 
MODEL B £399 
MODEL B with ECONET £446 
MODEL B with DOS . . . . £469 
Model B with DOS & ECONET 

£516 



C A S S E T T E A 
R E C O R D E R S f ^ F U E C T K $ 

HESH 

£39.95 

£734.85 

I 
The Bell & HoweU/LVL 
Computer Compatible Data 
Recorder 
O Automatic Level Control 
O Automatic Tape Stop 
O Tape Counter 
O Remote Motor Control 

TRI-WRITER 
* IT'S A PORTABLE 

COMPUTER TERMINAL! 
* IT'S A LETTER QUALITY 

COMPUTER PRINTER 
* IT'S A FULL FEATURE 

ELECTRONIC 
TYPEWRITER 

C A E T t A f l l T C ADVENTURES 
O ^ / l I V V H I v l Phi losophers Quest £9.95 

Castle of Riddles £9.95 
DESIGNED FOR THE BBC Countdown to Doom £9.95 
MICROCOMPUTER Sphinx Adventure £9.95 

LANGUAGES 
LISP £16.85 
FORTH £16.85 
GAMES 
Monsters £9.95 
Snapper £9.95 
Planetoid £9.95 
Arcade Action £11.90 
Rocket Raid £9.95 
Meteors £9.95 
Arcadians £9.95 
Sliding-Block Puzzle £9.95 
Cube Master £9.95 
Starship Command £9.95 
Snooker £9.95 
Super Invaders £9.95 
Hopper £9.95 
Colditz £9.95 
Doctor Who £10.00 
White Knight D £10.00 
Missile Base £9.95 
Draughts & Reversi £9.95 

BOOKS 
GENERAL 

. £7.50 

. £7.50 

. £7.50 

. £7.50 

. £2.50 

. £2.50 
£15.00 

C T E C H S O F T W A R E 
184. Marke t Si 
HYDE 
C h e a h i r e 
061 366 8 2 2 3 

• COMPUTER CITY 
78. Victoria Rd 
WIDNES 
C h e s h i r e 
0 5 1 4 2 0 3 3 3 3 

• OAKLEAF C O M P U T E R S 
100. B o u g h t o n 

CHESTER 
0 2 4 4 3 1 0 0 9 9 

CUMBRIA 
• THE C O M P U T E R S H O P 

5 6 / 5 8 L o w t h e r St 
CARLISLE 
C u m b r i a 
0 2 2 8 2 7 7 1 0 

A.C.L. 
t . N o r t h m a n 
GRAYS, ESSEX 
0 3 7 5 79834 
BROADWAY MUSIC 
AND VISION 
W o o d f o r d G r e e n 
ESSEX 
IQ1M4 7 5 0 0 

GREATER 
MANCHESTER 
. I.OMAX 

8. E x c h a n g e St 
St A n n e s S q u a r r 
MANCHESTER 
0 6 1 8 3 2 6 1 6 7 _ _ 

MERSEYSIDE 
THORNCUARD 
46, P e n a b y Rd. 

HESWALL 
T h e Wirra i . 
M c r s e y s t d e 
031 342 7S16 

BASIC BUS SYS 
Tren t B o u l e v a r d 
WEST BRIDGFORD 
N o t t i n g h a m 
0 6 0 2 8 1 9 7 1 3 
S P ELECTRONICS 
48. LLnby Rd 

HUCKNALL 
Nolta. 
0 6 0 2 6 4 0 3 7 7 

LEASALINX VIEWDATA Lid 
230. D e r b y Rd 
STAPLEFORO 
Notta 
0 6 0 2 3 9 9 4 8 4 

WARWICKSHIRE 

GENERAL 
Desk Diary £9.95 
Creative Graphics £9.95 
Graphs & Charts £9.95 
Tool Box £21.00 
Record Keeper £13.80 
Magic Garden £9.95 

EDUCATIONAL 
Map References £7.50 
Lasermaths £7.50 
Classmaster £20.00 
Algebraic Manipulation £9.95 
Word Sequencing £11.90 
MissingSigns £11.90 
Number Balance £11.90 
WordHunt £11.90 
Density Circuit £11.90 
Chemical Analysis £13.80 
Chemical Structures £13.80 
Jars £11.90 
Vu-Type £16.10 

BBC 
The Computer Book . . . £6.75 
The Book of Listings . . . £3.75 
30hr. Basic £5.95 
Beyond Basic £7.25 
The Friendly Computer . £4.50 

SPURTREE C O M P U T I N G 
LTD 
Counc i l Bui ld ings . 
T e m e S t r c d . 
TENBURY WELLS, 
W o r c e s t e r s h i r e 
0 3 8 4 8 1 1 3 3 3 / 8 1 1 3 0 4 

YOUR 
LOCAL 

ABSOLUTE S O U N D 
AND VIDEO ( O x f o r d ) L!d 
19. O ld High St. H e a d w g t o n 
OXFORD 
0 8 6 5 6 5 8 6 1 

AVON 
K & K C O M P U T E R S 
32 . A l f r ed St ree t . 
WESTON 
SUPERMARE 
Avon 
0 9 3 4 4 1 9 3 2 4 
COLSTON C O M P U T E R 
CENTRE LTD 
T h e C o l s t o n C e n t r e 
11. C o l s t o n A » c . 
BRISTOL 
0272 2 7 6 6 1 9 

COrfPU 
• f t l 

KEMPSONS 
26. St. O w e n St.. 
HEREFORD 
0 4 3 2 2 7 3 4 8 0 

M E D L I C O T T BROS 
53. Mardo t 
SHREWSBURY 
S h r o p s h i r e 
0 7 4 3 3 0 6 0 

Programing for the BBC . £8.95 S o U n d & G r a P h i C S £ 7 ' 9 5 

Advanced User Guide . £12.95 

ALL PRICES^, 
INCLUDE ^ 

VAT. 

KENT MICRO 
37. Union St 
MAIDSTONE 
Kent 
0 6 2 2 5 2 7 8 4 
GRAVENSEND 
C O M P U T E R S 
39, T h e T e r r a c e 
GRAVESEND 
0474 S 0 6 7 7 

NORTHANTS' 
M A ELECTRICAL 
7 High S> 
I R L I N C B O R O 
N" Hants 
0 9 3 3 6 5 0 l . U 
LEICESTER 
PERCY l O R P \ - O N 
t?3 Blabv Ri1 
W I G S T O N 
Le ices te r 
0 5 3 3 7 8 5 0 3 3 

LINCOLNSHIRE 
* OAKLEAT C O M P U T E R S 

121. D u d l e y Rd 
GRANTHAM 
tU7t> 70281 

LONDON 
' CANNONBURY RADIO 

185 U p p e r St 
ISLINGTON N1 
L o n d o n 
01 226 9 3 9 2 
PAUL ELECTRICAL 
2 5 0 / a C r a n d D n v e . 
Raynea Park . 
LONDON SW20 
01 S42 6 5 4 6 
W O O D S RADIO 
257. L a v e n d e r Hill 
Ba t t e r sea . 
LONDON 
0 1 2 2 8 1768 

S 1 EMERY & C O 
10 Marke t P l a c e 
BUNGAY. 
Suffolk 
0 9 8 6 

EVERYMAN COMPUTER 
SERVICES 
BALLYMONEY 
Co-An trim 
N I re land 
0 2 6 56 6 2 6 5 8 
NEWBURN 
ELECTRONICS 
BALLYCARRY 
C o -An tnm. 
0 9 6 0 3 7 8 3 3 0 

STAFFS 
I W BAGNALL 
18. Salter St 
STAFFORD 
078R 3 4 2 0 
KIRK1.ANDG 
City Rd.. F e n t o n 
STOKE ON TRENT 
0 7 8 2 4 1 5 7 8 7 
COMPITTERAMA 
59. F o r e g a t e Si 
STAFFORD 
0 7 8 9 4.1899 

SURREY _ 
HASLEMERE C O M P S 
2 8 . ) u n c t i o n P lace . 
HASLEMERE 
Sur rey 
0 4 2 8 5 3 8 8 0 
P & H ELECTRONICS 
5. T h e P a r a d e . 
R e a d i n g Road . 
YATELEY 
Sur rey 
0 2 8 2 • 877 2 2 2 
• S p e d ruin M e m b e r s 

CARVELL 
9, Bank St 
RUGBY 
W a r w i c k a h t r t 
0 7 8 8 6 5 2 7 5 

WEST MIDLANDS 
RICHARD MORRIS 
S23. B e a r s w o o d Rd. 
S m e t h w i c k 
WARLEY 
0 2 1 429 1181 
JBC M I C R O SERVICES 
2 0 0 Eaxlsdon A v e . 
Nth. E a r l s d o n 
COVENTRY 
0 2 0 3 7 3 8 1 3 

1 WILTSHIRE 
WILTSHIRE MICRO 
CENTRE 
Unit 6. 
C e n t r a l T r a d i n g E s t a t e . 
Signal W a y . 
O ld T o w n . 
SWINDON 
0 7 9 3 6 1 2 2 9 9 

HJ.VU ELECTRONICS 
38 . C h u r c h St. W o l v e r t o n 
MILTON KEYNES 
B e d f o r d 
0 9 0 8 3 1 2 8 0 8 

SUSSEX 
C J E MICROS 
78. B n g h t o n Rd 
WORTHING 
W e s t S u s s e s 
0 9 0 3 2 1 3 9 0 0 

"ISLE O F WIGHT 
EX CELL 
4. F o r e l a n d Rd 
BEMB RIDGE 
Isle of W i g h t 
0 9 8 387 2 5 7 8 

DEALER 

'V l iH I'll 1 1 J 
» P V MICROS 

38A W a t e r St 
ACCRINGTON 
Lanes 
0 2 5 4 3 6 5 2 1 

. H o m e & Bus iness 
C o m p u t a r i L td 
54. Yorksh i r e S t ree t . 

OLDHAM 
061 6 3 3 1608 
H o m e & B u a w e s s 
C o m p u t e t a (RCH) Ltd 
73. Y o r k s h i r e S t ree t . 
ROCHDALE 
0 7 0 6 3 4 4 6 3 4 

WALES 
BUCON 
18. Manse t St 
SWANSEA 
0 7 9 2 4 6 7 9 8 0 

S I R 
91. W h i t c h u r c h Rd 
C y n c o e d 
CARDIFF 
W a l e s 
0 2 2 2 6 2 1 8 1 3 

THE COMPUTER S H O P 
41. T h e H a y e a . 
CARDIFF, 
W a l e s 
0222 26666 

SCOTLAND _ 
C O M M S C O T 
30 G o r d o n St. 
GLASGOW 
0 4 1 226 4 8 7 8 

NORTH LAND 
NEWTOMS 
Main St. 
SEAHOUSES 
0 6 6 5 7 2 0 3 0 7 

ACORN 
Creative Graphics 
Graphs and Charts 
Forth Book 
Lisp Book 
View Guide 
Into View 
BCPL User Manual 

The items featured represent a very small selection 
from our vast product range. 

Further information of both product and services 
available can be obtained by telephoning or visiting 
your nearest LVL Computertown Dealer. 



ORIC - SPECTRUM • ORIC • SPECTRUM ORIC SPECTRUM ORIC SPECTRUM • ORIC SPECTRUM ORIC 

Durell Harrier Attack ORIC-I AND SPECTRUM 

Pure machine-code, super-fast, action-packed. highly 
addictive arcade-style game requiring great skilt. The 
harner takes-off trom an aircraft-carner and flies over 
seaborne defences to attack enemy installations on a 
nearby island. The harrier may fly faster, slower, higher 
or lower, and has bombs and rocket fire with which to 
protect itself and make its own attack If rt flies too high 
it is detected by enemy jet-fighters (which it may 
counter-attack) - so it needs to hug the mountainous 
terrain which also varios with every new game But the 
island is Iwavily defended by anti-avcralt rockets and 
tanks, which again tho harner may counter-attack or try 
to fly through A tally is kept of fuel, bombs and rockets, 
plus player score and high score Finally the harrier 
must make its bomb-run over the enemy base boforo 
returning to its own earner. 

ORIC APPROVED VERSION £6.95 
SPECTRUM VERSION £5.50 

Dept. WM12 ' Durell Software 
Castle Lodge ' Castle Grccri 

Taunton # TA4 1AB 
ENGLAND 

Software 

Starfighter 0Ric-i(48Koniy) 
You are in command of a galactic defence vessel 
travelling through Inter-stellar space to attack and 
destroy intruding aliens. At long range this is carried-
out on your computer scanner which displays stars in 
the local quadrant, with passing planets, space sta-
tions. star-gates, and of course the aliens which may 
stnke m packs or singly, scattering anti-matter mines 
around your ship. You may counter-attack tho aliens 
with your photon torpedoes, or if you move-in close 
enough switch over to manual and visual control to 
chase the fleeing alien and Wast him with your phasors. 
See the star-scape spin relative to your ship's man-
oeuvres. but watch-out for the alien mines whizzing 
past. You will need to conserve energy carefully to get 
back to the refuelling points, and then the time-gates to 
the other guadrants. Weapons, shield and energy 
status are all monitored throughout this pure machine 
code game, which may be set to ten levels of skill. 

ORIC APPROVED VERSION £6.95 

Galaxy 5 ORKM 

Side one of Galaxy 5 contains three pure machine 
code arcade type space games They consist of 
Galaxy' which is a Galaxian-type game with 15 winged 
aliens swooping down to bomb a leftright controlled 
rocket launcher in groups of one. two or three. Nexl 
Astro War' is an asteroids-type game with a meteor 

shower moving sideways across the screen towards 
your ship which has nght.left.up and down controls plus 
phasor fire to blast Ihe meteors along with any aliens 
that may be hiding amongst them The last game on 
this side is 'Space Chase' which gives a view from your 
cockpit of a fleeing alien. You fire at hun and he firos 
back, so you must get a direct hit quickly before ho 
destroys your force shields. Side two of this tape 
consists of two more arcade typo space games but this 
tone in BASIC, which are easy to team from, being 
short, simple and clearly written with every line of the 
BASIC explained in an English REMarfc statement. 

ORIC APPROVED VERSION £6.95 

Jungle Troubles SPECTRUM 

Pure machine code with super cartoon graphics. This 
original and witty game is set in the depths of the 
African |ungle. First you must direct your man to collect 
an axe and cross a noarby river via stepping stones 
that protect him from a lurking crocodile Then ho must 
dimb a ladder to the next level, where he has to loll a 
number of trees in his path. As he doos this a 
marauding ape appears from the left of the screen and 
steals his axe' So back to the start for another axe and 
more problems with Ihe crocodrte' And the ape' Having 
hacked a path through the forest he may climb another 
ladder to level three where he has lo leap a pit of 
flames by grabbing a swinging rooe Will he ever 
escape back to the city9 Can he jump the chasm that 
suddenly opens before him just as he is about to reach 
home9 A highly amusing game with delightful graphics 
suited to all members of the family but very frustrating 
and addictive. 

SPECTRUM VERSION £5.50 

Scuba Dive ORIC 1 and S P E C T R U M 48K 

Pure machine code with super cartoon graphics. You 
are in control of a diver who must swim down through 
jellyfish, sharks, barracuda and a host of other under-
sea nasties to locate the entrance of a submarine cave. 
He must then follow its twisting and branching pas-
sages which change with every new game, to locate 
the giant oysters with their fabulous treasures of 
enormous pearls However, many of the passages 
lead to dead-ends, while somo are filled with horrible 
underwater monsters, and even the giant oysters are 
liable to snap-shut and catch the diver |ust as he 
reaches out his hand. Each dive has to be timed 
carefully so that there is enough oxygen left for the 
return journey, which is further frustrated by the diver's 
boat shifting anchor and threatening to cut his head off 
with its propellor. 

ORIC APPROVED VERSION £6 95 
SPECTRUM VERSION £5 50 



Pat tho Postman 
Really original. All Pat 
has to do is col lect 
parcels whilst 
avoiding o b s t a c l e s -
l ike cars, fires, trains, 
etc. Skil l level and 
Hall of F a m e . 
48K Spectrum. £6.95 

Deffendar 
Ear th is under attack 
from mutant a l iens In 
an accurate 
imp lementa t ion of a 
top a rcade g a m e -
and o n e of the most 
diff icult to survive in! 
48K Spectrum. £6.95 

Cruise Attack 
Save the city f rom 
annihi lat ion in this 
wonder fu l version of 
an arcade favourite. 
Nir.e skill levels, 
bonus points for 
at tack ships. 
48K Spectrum. £6.95 

Nanas 
Catch the bananas, 
miss the coconuts. 
Easy? Try it and see. 
S imple in concept , 
hilariously 
e n t e r t a i n i n g - i t ' l l 
drive you bananas. 
16K Spectrum. £5.95 

Timequest 
A warp-space 
accident spreads 
your capsule across 
t ime. As you land in 
each new era, fresh 
perils face you. A very 
skillful graphic 
adventure 
48K Spectrum. £6.95 

One Hundred & 
Eighty 
That famous shout 
tells you what it's all 
about! A good 
implementa t ion of a 
diff icult g a m e -
doubles, trebles, 
twenty-f ive and bull 
all possible. 
48K Spectrum. £6.95 

L a n d of S a g a n 
A quest to f ind the 
long lost Staff of 
Heal th . Is It In one of 
the castles? Or in the 
Tower? Ther e are 
plenty of p r o b l e m s -
and plenty of 
o p p o n e n t s - in this 
great graphic 
adventure. 
48K Spectrum. £6.95 

Creepy Crawler 
An authent ic version 
of one of the most 
addict ive arcade 
g a m e s devised. All 
the usual features 
(Cent ipede, Spider, 
Bug, etc) wi th full use 
of S p e c t r um graphics 
and sound. 
16K Spectrum. £5.95 

Mad Martha II 
Great sequel to the 
best-sell ing M a d 
Mar tha . Hi lar ious 
graphic adventure , 
with hero Henry in 
sunny Spain, beset by 
wacky waiters, m a d 
bulls and the wrathful 
Mar tha . 
48K Spectrum. £6.95 

\ s * . 
SAS Assault 
Your mission - rescue 
the Russian 
a m b a s s a d o r f r o m 
terrorist k idnappers, 
before the Kreml in 
declaros war. Loads 
in t w o p a r t s - y o u r 
rating in the second 
d e p e n d s on your skill 
in the first. 
48K Spectrum. £6.95 

Star Trek 
Defend the star 
systems against the 
Kl ingon attack. Runs 
in real t i m e - s o you 
have to m a k e the 
right decis ions fast! 
48K Spectrum. £6.95 

Drakmaze 
Find your way round 
Dracula's domain . 
A g a m e to get your 
teeth into! 
46K Spectrum. 16.95 

N \ illiilili!7lTu?tk I 
Laserwarp 
Invaders, Aliens, this 
g a m e has the l o t - a n d 
you have to survive to 
destroy the Master! 
S imple controls, far 
f rom simple task. 
48K Spectrum. £6.95 

Knockout 
N o al iens, lasers, 
invaders or r o c k e t s -
just s imple but 
absorbing fun which 
up to 4 players can 
enjoy. 
46K Spectrum. £6.95 

Galakzions 
W a t c h out as the 
Ga lakz ions break 
format ion to at tack in 
such force that no 
mere h u m a n c a n 
survive! 
16K Spectrum £5.95 

See them at 
Lightning, PCS, 
Tiger, Co-op, 
M e n z i e s . W H Smith 
& other leading 
retailers 

PHONE YOUR VISA 
OR ACCESS 
NUMBER 

Other great new Mikro-Gen programs coming soon - watch out for them! 
Please make cheques /PO payable to'Mikro-Gen' and add 40p post & packing per order. 

Aii i l i j D 
Mikro-Gen, 1 Devonshire Cottages, London Rd, Bracknell RG12 2TQ Tel: 0344 27317 
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"Gobble" "Gobble" 
Now that Atari 

your computer, ou 
Forget ghostly ^ r y l i i ^ o f i ^ P 

imitations.They need C l C ^ I I U ^ i 
not darken your screens a v ^ moment longer. 

Because now you can play Atarisoft™ games 
on your own home computer. 

Pin-sharp graphics, quick slick movements 
- games that really challenge your skills. 

Games so close to our originals, its like having 
an 'Amusement Arcade" in your own living room. 

SINCLAIR ZX SPECTRUM: ALL AVAILABLE ON CASSETTE. OUT NOW-PAC MAN,' MS PAC MAN; GALAXIAN.; OUT SOON-DONKEY KONG,' DIG DUG? POLE 
POSITION." MOON PATROL?' B.B.C. MODEL'B'/ACORN ELECTRON: ALL AVAII ABLE ON CASSETTE. OUT S O O N - M S PAC MAN; DONKEY KONG,' DIGDUG^POLE POSITION* 
BATTLE ZONE.*1 COMMODORE VIC 20: ALL AVAILABLE ON ROM CARTRIDGE. OUF NOW-PAC MAN" DONKEY KONG,' DIG DUGf OUT S O O N - M S PACMAN.' 
GALAXIAN.: POLE POSITION* JUNGLE HUNT/7 MOON PATROL.0 STARGATE0 JOUST.0 COMMODORE 64: ALL AVAILABLE ON ROM CARTRIDGE. OUT NOW-PAC MAN.1 DIG 

W Y ••••»' 'M\tu: :MW.tmM: I M L T M N K S O F <AU:ouo :IK»m«f.HKcrM'.WC0'.r0.-IK.>DfViF» * . \ O C M - . ' T M V : " M W N T R J U S O :9V :m t cccor. • wuv - T FA.:«.no 1«0£PT-assr « » V A T A R I I \ C . A » m t > u w . 0 



'Gobble1 'Gulp" 

make games for 
r rivals don't stand 

r i V i O K i r i r k We've written the 
€ l l C l X JVy programs to suit your 
computers exact requirements. 

Look at our extensive range of titles. We will 
be adding to this list so that you can expand your 
library of Atari games. After all why cl 
ghost now that 
you can have 
the real thing? 

I DUG!" R0B0TR0N; : ' CENTIPEDE;- DEFENDER OUT SOON - MS PAC MAN.' GALAXIAN.' JUNGLE HUNT.v MOON PAI'ROl,6 POLE POSITIONS STARGATE? JOUST.0 

Tl 99/4A: ALL AVAILABLE ON ROM CARTRIDGE OUT NOW PAC MAN.' DONKEY KONG; DIG DUG? R0B0TR0N? CENTIPEDE." DEFENDER.0 STARGATE: 

A T A R I S O F T 

noose a 

For further information, write to Atari International (UK) Inc.. PO. Box 407 . Blackhorse Road. London SE8 5JH. 
ta« H . l . ; -f UiTftAMiWCAC-firOTBWfM-S' . ' V - Al W11 ? CIWVNinS M |?a:> » I J t z w * • •«"-• -TiRl *Vt«Vs.r.\ BAT* ' "U- ANDTMMF 



If I gave your son a BBC Micro 
for Christmas, 
it was the best present 

vouVe ever had! 
Because you could run your business 
for little more than the cost of his games! 

STOCK CONTROL, INVOICING 
SALES & PURCHASE LEDGERS 

all at an incredible £30*each 
-on disk* -and we guarantee them to work. 
for the BBC DATA MANAGER -on disk* 

>'<nowavailaBleforthe Commodore 64 and Dragon^ 
Soli ware For All's first-class range of Business 
Programs will do all your paperwork chores 
efficiently and cosf-ellectivelv—because thev 
have been thoroughly tested before release so 

o Stock Control SGives full control of your 
k lines. Issues, Receipts, Adjustments, 

Stock Updates, Stock Valuation, Reorder 
Reports and full Stock Listings. 

Full updating of clients' 

you can be sure they won't let you down. And 
at prices realistic enough to interest any 
businessman, however small. 
Briefly, here's what they'll do: 

£> Invoicing fl Integrates with stock—calls up 
items automatically. Rapid, simple to use, 
high-quality Invoice print. Many useful 
features including Credit Notes. 
O Purchase Ledger Full updating of 

accounts. Aged Debtors' Analysis—aids credit suppliers' accounts. Creditors' Schedule, 
control. Statements, VAT Summary, Ledger Remittance Advices, VAT Summary, 
Cards, Daybooks, Invoices, Credit Notes, Daybooks, Invoices, Credit Notes, Payments 
Receipts and Journals. and Journals. 

SOFTWARE 

BUSINESS PROGRAMS 

Software For All Business Programs are widely 
available at reputable Dealers throughout the country. 
But if you have any difficulty obtaining them, 
please contact us direct and we'll be pleased to 
advise you. 

* £30 on disk, £20 on cassette. Prices exclusive of VAT. 
* DRAGON: Stock Control & Invoicing only (on cassette) 

SOFTWARE FOR ALL 
72 North Street, Romford RM1 IDA 
Telephone 0708 60725 Dealer enquiries welcome. 
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NEW RELEASES! COMMODORE64 48K SPECTRUM 48K SPECTRUM 

COMMODORE 64 

Author: Anton Hlnxman 
Hive-cave action! 

Bertie Bee needs help 
defendino the hive. Fight off 
the invading swarms, battle 
the bees and defend your 
QueenI 

BUGABOO (THE FLEA) RAYMOND BRIGGS' DRAGONS BANE 
THE SNOWMAN £6.95 

Author: Indescomp 
Itchy actlonl 

Jump your way out of the 
caves with Bugaboo the (lea 
but beware of the fearsome 
Dragon as you Jump around 
the exotic vegetation. 

Author: David Shea 
An enchanting game based 

around episodes of Raymond 
js'amazingly successful 

48K SPECTRUM 

Author: Sandy White 
Battle the Ants in the soft 

solid 3D city ofAntescher. 

Authors: M. Preston, 
Hunt, R. Rose, D. Moore. 
A mythical graphic 

adventure in the dark and 
deadly halls of Earthstone 
Castle. Battle Dragons, 
Vampires, Sphinx, Zombies, 
Skeletons, Gryphons and 
other legendary beasts to 
rescue the beautiful Princess 
Paula. 

48K SPECTRUM 
g i i l f f i T i w T 

Author; Indescomp 
Action beneath the 

lyramidsl 
Fearless Fred the Intrepid 
Archaeologist searches the 
creepy catacombs below the 
torrid tomb of 'Tootiecarmoon' 
for the terrible treasures 
amidst monstrous mummies, 
ghastly ghosts, bats and rats! 

4SK SPECTRUM 
COMMODORE 64 H R 

VIC 20 + 3K or 8K RAM 
DRAGON 

BBC MODEL 

Author: John Hollis ffffifiH 
uthors: Mark & Richard Moore 

Authors: Steve LeeJChartec 
& C Andrew/Incontivo 
Author: Dave Mendes 

All titles available from Quickallva Mail Order 
r.\J. do a o, Yvimwrnv uorsvi on* i r r i 

1 

Quicksitva programs are available from: Boots. W.H. Smiths. J. Menzles, Mlcrodealer. 
HMv, Hamleys, John Lewis, Computers tor All and all reputable 

specialist computer stockists. 
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• Believe it or not, computers often suffer from amnesia. 
99% start off with large enough memories, but operating 

functions like text, colour, sound and more particularly high 
resolution graphics, take large bytes out of them. Leaving very 
little "useable" memory for programming and games. 

Not so the new Oric Atmos 48K. 
This is the one home computer that takes these normal 

working functions in its stride. 
Unlike other home computers it uses the highly sophisticated 

serial attribute handling method used by Viewdata and Teletext, 

in which the attributes are stored on the screen alongside the data, 
instead of taking up space in the memory. 

Thus the Oric Atmos never offers less than a healthy 37K 
of useable memory - even when the new colour printer and disc 
drive unit are attached. (Technical buffs see details overleaf). 

So it rivals the performance of the supposedly larger, more 
expensive Commodore 64K, which unfortunately loses 26K of its 
"elephantine" memory in high resolution graphics. 

It beats its immediate competitors like the Sindair Spectrum, 
Dragon 32K, Vic 20 and Atari 600. 



It beats the Lynx 48K,which costs over a third more, 
yet loses 34K. 

It even beats the Acorn Electron and the BBC Micro which 
costs more than twice as much, yet loses 23K in high resolution 
graphics. 

And while this may surprise you, its totally in keeping with 
a company recognised in the computer industry for performance 
and innovation. 

Like its predecessor, the Oric-1, the Oric Atmos has the 
powerful loudspeaker and amplifier unit that prompted "Which 

Micro" (November issue) to comment...Its sound facilities have 
more in common with those of the £400 Beeb, than the rather 
pathetic beep of the Spectrum. At full volume it can compete with 
most arcade games.." 

Yet the Oric Atmos 48K costs a mere £170, including all the 
leads and adaptors you need to get it going. 

So if you're buying a computer, remember our name. We 
could save you a fortune on bolt-ons... or wastepaper bins. 

The new Or ic Atmos 4 8 K 0 R 1 C 



Now we've whetted your appetite, 
here's something to get your teeth into. 

Printer 
Technical Specifications 

Printer/ 
Plotting 
.system 
Plotting speed: 
(horizontal) 
(vertical) 
Printer 
Speed 
Resolution 
Effective 
plotting 
range 
Characters 
per line 
Characters 
per line 
Accurocy 
repetition) 
movement) 
distance) 

Pen life 
Parallel 
interface 
Temperature 

range 
storage 

Humidity 
range 
Power 
supply 

Dimensions 

Ball Point Pen, 4 colour 

52 mm/sec 
73 mm/sec (3.08ips) 
12 characters per second 

0.2 mm/step (0.00787 inch) 
96 mm (3.804 inch) x axis, 
divided into480 steps. (No limit 
in y direction) 
80 or 40 text mode (determined 
by software in graphics mode) 
INT (480/n-f 1) "6) 
f o r 0 = n = 15 

0.2mmmox 
0.3 mm max 
0.5% max (x-axis) 
1% (y-axis) 
250 metres (825 feet) 
8 - bit parallel Uses STROBE 
and ACKNOWLEDGE 

18.3 to 35°C (65 to 96CF) 
- 40 to 71 °C (.40 to 160 F) 
10% to 80% relative non-
condensing 
Switching power supply input 
100-120 VAC 
200-240 VAC 
10%" wide 
6%" deep 
2 V?" high 

Atmos 
Technical Specifications 

CPU 6502 A 
Memory Choice of 16K or 48K RAM 
Memory Minimum 48K RAM, max 64: 
(48K Model) 16K ROM external control 

signals allow use of full 64K 
RAM or maybe used externally 
to increase ROM/RAM 

Language Extended Microsoft basic 
Keyboard Typewriter style and pitch 57 

keys, standard computer layout, 
additional cursor control keys, 
autorepeat facility, tactile and 
acoustic feedback 

Display Output for B&W or colour TV, 
RGB output for colour monitor. 

Text format 40 line x 28 rows 
Character Similar to Teletext format, 
set standard ASCII double height, 

flashing,80 user definable 
characters 

Graphics 240 x 200,8 colours 
Graphic Points, lines,circles 
Facilities 
Sound Internal loudspeaker and 

amplifier. 3-Cnannel sound 
synthesiser envelope control, 
amplitude control 8 octaves, 
noise channel 

Storage Most cassette recorders via 
DIN socket 300 or 2400 BAUD. 
Disc Drive. 

Interface Centronics, expansion port, 
Hi-fi, RGB Monitor, UHF TV, 
cassette recorder 

Other Warm reset to regain control 
without clearing program or 
data 

Micro Disc 
Technical Specifications 

160K bytes per side (double 
density as standard) 
40 (80 available as option at a 
future date) 
16 

256 

250K Bits/Sec 

Formatted 
Capacity 
No. of 
Tracks 
No. of 
Sectors 
Bytes per 
Sector 
Transfer 
Rate 

Supports up to 599 files per side,four drives single 
or double sided, 40 or 8u track. User definable 
configuration allows mixing of drive types 
including 5 V*' (five and a quarter inch) 
Extensive wild card facilities 
Copy allows merging of basic and machine 
code files 
Utilities 
The Utilities are as follows: 

1. Backup Copy a whole disc 
2. Copy Copy a file to another 
3. Del Delete a file allowing wildcards 
4. Dir Display directory listing 
5. Drv Set the default drive number 
6. Format Format and initialise a disc 
7. Load Load a file (code data or basic) 
8. Protect Qiange protcct status of file 
9. Recall Recall a basic array from a file 

10. Ren Rename a file 
11. Save Save a file (code, data or basic) 
12. Store Store a basic array as a data file 
13. Sys Change system configuration 

Prices ar>d dcro ccr reo at - H e of going to presi 
Sp»xifi cal icos o n ihe c b o v e m o d e ' s t r a y c h a n g e w ^ i o u i nofcee 

Available at Dixons, Laskys, Comet, Wigfalls, Rumbelows and all good computer stockists 



Totally devoted to you! 
Oric Owner is the official magazine devoted to the Oric 1 and Atmos home computers and it's supporting 

hardware and software. 
It's crammed full of in-depth information, advance news on the latest add-ons, superb programs and 

interviews with the engineers who designed it. 
The first issue is absolutely free when you buy your 

Oric, so why not keep ahead of the latest developments 
and subscribe to further issues. A years subscription 
of 6 issues is now only £10 (£15 overseas) so post 
the coupon today. 

Can you imagine life without it? 

ORIC OWNER SUBSCRIPTION FORM 
Please send me the next 6 issues 

11 enclose a cheque (or (cheques payable to Tansoft Ltd} 

Name . 

Address 

Postcode. 

Back issues are available for £1.20 each. If you missed your first 
free issue contact your dealer or O n e Products International who will 

i supply you with one. 

I Tansoft Ltd. Units 1 & 2 
| Cambridge Techno Park Newmarket Road. Cambridge CB5 8PB 



The MTX Series described; 
straight from the author's mouth 
MANUAL 

The first section (of the manual) is a 
basic tutorial. The grass roots 
information is here and I could not find 
any major mistakes. The second part is 
on Noddy giving a good guide as to how 
it can be w r i t t e n . . . . The third and 
fourth sections are on graphics and 
sound. Both are quite detailed and easy 
to follow. The fifth section is on how to 
interface Assembler to Basic. 
Personal Computing Today Feb 84. 

The provisional manual, which runs to 
some 250 A4 size pages, has a wealth of 
detail for the machine-code specialist.. 
Electronics and Computing Monthly. 

INTEGRATED INTERACTIVE 
SOFTWARE 

The MTX ROM has been designed to 
allow the maximum interact ion 
be tween components of the sof tware . 
A single program can be wri t ten which 
uses NODDY to display text and 
graphics, and a BASIC control program 
which calls rout ines wri t ten in 
assembly code. This Is a f ea tu re of 
fu tu re generat ion computers not 
avai lable on any o ther micro. 

BASIC 

The Basic is fast and accurate, all the 
calculations being done in floating point 
maths, so that you don' t lose accuracy 
to gain speed. 
Personal Computing Today Feb 84. 

The latest addition to the Memotech range 
DMX80 Matrix Printer - 80 characters 
per second print speed, eight character 
formats, dot addressable graphics, £295.00 
including VAT. 

In tegra ted Sof tware - a five to one advan tage . Assembler/Disassembler, High 
resolution Graphics, Arcade style games, Noddy for easy text handling and Front 
Panel for testing and debugging machine code. 

NODDY 

A language new to me called Noddy is 
included in the MTX which is designed 
to make text handling easy, especially 
for beginners . 
Hobby Electronics. 
Also provided is the easy to use 
beginner 's language (Noddy) and a child 
oriented learning language Logo. 
Practical Computing Dec 83. 

(Noddy has only 11 commands) that 
need to be mastered before some quite 
complex question-and-answer-type 
programs can be written. 
Your Computer Nov 83. 

N o d d y ' s . . . main use is for displaying 
text and I can see applications in the 
computer assisted learning (CAL) field. 
Writing in Noddy is like a mixture of 
Logo and Forth. 
Personal Computing Today Feb 84. 

ASSEMBLER/DISASSEMBLER 

The Assembler can be accessed 
th rough BASIC. When used in 
conjunct ion with the PANEL it enables 
the p rogrammer to single s tep th rough 

and test machine code programs. This 
is not new to comput ing, but it is to a 
home micro. 

As well as being able to modify and 
disassemble sections of code, you can 
set break points, examine and alter 
register values, and even single s tep 
through code. I hope other Z80 micro 
manufacturers (particularly in the 
Cambridge direction) take note of these 
debugging aids. 
Popular Computing Weekly Nov 83. 

The Assembler is called from Basic, and 
it assembles the code in situ, as part of 
the Basic listing. 
Hobby Electronics. 

Z80 BOARD 

The MTX Series is a more powerfu l 
tool for educat ion than the 6502 
because it produces a more powerfu l 
assembler, al lows the PANEL funct ion 
to be used, and enables in tegra ted 
sof tware to be wri t ten . 

RML's 450Z has a (PANEL) funct ion but 
that is a computer which costs 
considerably more than the MTX 500. 
Hobby Electronics. 

FULLY INTEGRATED AND EXTENDED 
GRAPHICS 

The only aspect of the series whe r e 
extensions to s tandard l anguage a re 
al lowed Is In the most comprehens ive 
and in tegrated graphics avai lable on a 
home micro. 

32 Sprites are supported either 8 x 8 or 
16 x 16. They are easy to use and 
define and do not use extra memory as 
in the BBC B because they have their 
own area of RAM. 
Personal Computing Today Feb 84. 

Graphics are very easy to create and 
manipulate, even for beginners. 
Which Micro Jan 84. 



MTX512 plus twin 5 1/4" disc FDX. A CP/M based business system - £1245 inc VAT. 

SOUND 

The simplification of the sound 
commands for ease of programming 
has in no w a y compromised the qual i ty 
of the sound produced . 

Sound is of great importance for use in 
games but on many microcomputers it 
is inadequate. Not so with the MTX . . . 
Your Computer Nov 83. 

As well as good graphics capability the 
MTX boasts the same sound chip as the 
BBC micro - the Texas 76489. It has 
three tone channels and one noise 
channel , and is easily controlled from 
Basic. Volume and f requency can also 
be controlled, using a much easier 
method than the 14 parameters needed 
by the BBC. 
Popular Computing Weekly Nov 83. 

The commands are sufficiently complex 
to enable the computer to be used as a 
synthesizer. 
Electronics and Computing Monthly. 

CP/M OPERATING SYSTEM 

The Series is designed to run under the 
CP /M opera t ing system. This is the 
Disc Filing System used on the vast 
major i ty of microcomputers in 
business. Since a p rogram wri t ten on 
one CP /M machine can be t r ans fe r red 
and run on almost any other, this 
makes avai lable 15,000 CP/M based 
business programs. The powerfu l LINK 
program can give access to any device 
opera t ing under CP/M. With its 
excellent so f tware suppor t and 
because of it 's modular nature , the 
series is a cost-effective and efficient 
en t ry to serious business and 
educat ional computing. 

FULL-TRAVEL KEYBOARD 

It has a professional quality keyboard. 
This and its elegant styling make it 
suitable for word processing and 
business use. 
Your Computer Nov 83. 

Input/Output Monitor, Hi-Fi, Power, TV, Centronics, Cassette Mic and Ear, and two 
Joystick ports all come as standard; the twin RS232 ports are available as expansions. 

HARDWARE 

Inside the case is what one comes to 
expect from Memotech - a very neat 
PCB that holds all the components 
including the main chips - namely a 
Z80A processor and TMS 9929 graphics 
chips as well as about 30 others. 
Popular Computing Weekly Nov 83. 

If you are familiar with the ZX81 
peripherals that Memotech also make 
you will know that the company has an 
eye for good design and does not skimp 
on materials it uses. 
Electronics and Computing Monthly. 

NODE RING 

MTX computers can opera te together 
wi thout expensive ne twork systems. 
Units l inked via the ring can sha re 
so f tware per ipherals and communica te 
wi th each other . Many o ther makes of 
computer can be interfaced with the 
r ing as terminals . 

EDUCATIONAL USAGE 

There will be many people who have 
seen a front panel display on the 380Z 
computer in secondary schools or 

colleges, and the MTX panel is very 
similar. 
Hobby Electronics. 

The new language Noddy and the Logo 
type Turtle Graphic commands would 
appeal particularly to the growing 
education market . 
Your Computer Nov 83. 

Applications are obviously going to 
suggest themselves in areas of the 
school curriculum, the fast-training ol 
personnel in commerce, and in 
adventure-game writing. 
Hobby Electronics. 

The MTX expansion potential is well 
thought out. The key to both the MTX 
Ring system and to the Disc Drive 
systems is the communications (RS232) 
board mentioned earlier. 
Electronics and Computing Monthly. 

UPGRAD ABILITY 

The MTX 500/512 is part of an existing 
r ange of products which can be bought 
separa te ly and in tegra ted into a single 
powerfu l system, now. 

Silicon Disc RAM Board 256K fast 
access RAM 

There is plenty of room for expansion 
with the MTX and Memotech have 
planned a progression up to their small 
business machine with 80 column 
display (instead of the standard 40 x 24) 
Floppy discs, Silicon (or RAM) discs, and 
a hard disc under development. 
Personal Computing Today Feb 84. 

There are a multitude of sockets along 
the back consisting of two Joystick 
sockets, cassette connections, 
Centronics printer circuit, aerial socket, 
power socket and audio and video 
output. There is also provision for two 
RS232 sockets . . . in addition the left 
hand end of the case has a large 
expansion socket with all the CPU 
signals on it - Memotech thoughtfully 
supply a plastic Blanking Plate to 
protect and conceal it when not in use. 
Popular Computing Weekly Nov 83. 

C P / M is j r eg i s t e r e d t r a d e m a r k of Diqital Resea rch Inf . 

M E M O T E C H 
Station Lane Industrial Estate 
Witney. Oxon. OX8 6BX. 
Telephone (0993) 2977 
Telex: 83372 MemtecG. 



Joystick and 
Interface 
for Sinclair Spect rum w i t h these 
fea tures t o g ive y o u endless hours 
of e n j o y m e n t . 

1. Super posi t ive response fire 
b u t t o n . 

2. F i rm suct ion cups for stable 
o n e h a n d o p e r a t i o n . 

3. Snug f i t h a n d m o u l d e d grip. 
4 . A d d i t i o n a l f i re b u t t o n . 
5. E x t r a long 4 f t lead. 

T h e in te r face supplied w i t h t h e 
Qu ick Shot (ni) has a t w o joyst icks 
faci l i ty . w 

The first por t simulates 6 7 8 9 & 0 
keys. T h e second por t simulates In 
(31J c o m m a n d . It w i l l run a n y 
S o f t w a r e . 
1. Using keys 6. 7, 8, 9 a n d 0 . 
2. H a v i n g red i f inab le k e y 

f u n c t i o n . 
3. Us ing in (31) i.e. Kempston . 
4 . A n y S o f t w a r e y o u w r i t e 

yourse l f . 

The LIGHT PEN enables y o u to 
produce h igh resolut ion 
drawings on you r o w n TV 
screen simply by p lugging in to 
the ear socket of your 
Spectrum. The cont ro l l ing 
so f tware supplied w i t h the 
l ight pen has 16 pre-defined 
instruct ions. You can change 
colour (Border, Paper, Ink), 
d r a w circles, arcs, boxes, lines 
and insert tex t on to the screen 
at any chosen place, y o u can 
also d r a w freehand. There is a 
feature t o reta in the screens 
and animate. O n the 48K 
Spectrum y o u can reta in 5 
screens. You can also use the 
machine code on its o w n in 
you r o w n programs, for 
selecting ou t of a menu etc. 
The LIGHT PEN is supplied 
w i t h a cont ro l interface, t o 
adjust the sensit ivi ty/pen 
al ignment. - -

Keyboard for 
use w i t h a Spectrum 
or ZX81 
Our cased keyboard has 52 / ^ p 
keys, 12 of which form a A 
numeric pad. The 12 keys 
comprise 1-9 numeric plus full 
stop and shift keys, all in red, to 
distinguish from the main 
keyboard keys which are In 
grey, the keys contrast wi th 
the black case to form a very 
attractive unit. The case has 
been designed to take a ZX81 
or Spectrum computer. 16K, 
32K or 64K can also be fitted 
to the motherboard inside 
the case (81 model only). 
The case is also large 
enough for other add-ons 
like the power supply to 
be fitted, giving a very 
smart self-contained 
unit wi th which other 
add-ons e.g. printer 
etc. can still be used. 
Our ZX Professional 
keyboard offers more / 
keys and features than / / 
any other model in Its / /— 
price range making / / 
it the best value / / 
keyboard / / 
available. / / 

Spectra-
Sound 
T h e so-called speaker in your 
Spect rum is real ly o n a b u z z e r ' . 
W i t h t h e DK Tronlcs "SPECTRA 
S O U N D y o u can g e n e r a t e fu l ly 
ampl i f i ed sound t h r o u g h t h e 
speaker o n your T V set. SPECTRA 

S O U N D is a ve ry simple but 
h igh ly e f f e c t i ve add-on . This 
means t h a t y o u no longer h a v e a 
fa in t beep but a h igh ly ampl i f i ed 
sound, w h i c h can be ad justed 

Iw i t h t h e T V v o l u m e cont ro l . 
T h e SPECTRA S O U N D f i ts 
compact ly a n d n e a t l y inside t h e 
Spect rum case a n d is c o n n e c t e d 
by t h r e e small crocodi le clips. 

trollies DK T r o n l c s L td . . U n i t 6. Sh i re H i l l I n d u s t r i a l Estate. 
S a f f r o n W a l d e n . Essex CB11 3 A O . 

T e l e p h o n e : (0799) 263S0 (24 hrs j 5 l ines 

••.AJLLULUJH 
I i r r r rnTTTTiTi 

B - l i l ' - J H i i l l n l 
n - M f f r m P M 
I j . i i U i i J i J l L l i J 

Please send me — @ £ — 

Please send me @E 
Please add on £ 1.25 for post and packing. 
I enclose cheque/PO payable toDK Tronlcs total £, 
or debit my Access^Bardaycard No. 

Signature 

Name 

Address 
Send to: DK Tronlcs Ltd.. Unit 6. Shire Hill Ind. Est.. Saffron 
Walden. Essex CB11 3AQ. Tel: (0799) 26350 (24 hrs) 5 lines 



Please add 15% VAT to all prices. 

iinczlair-
SPECTRUM 

LOGOS £8.65 
The 'Turt le' Graphics language 
MAP OF THE UK £10.40 
Educational U.K. Geography 
HORSE RACE FORECAST £13.04 
FOOTBALL FORECAST £13.04 
SCEPTRE £8.00 
New Adventure Game 

ZEN EDITOR/ASSEMBLER £12.50 
XANAGRAM £6.91 
Superb blend between crosswords 
and anagrams 

f s commodore 
V 64 
DATABASE £21.30 
255 pages of 10 Items 
SIMPLE ACCOUNTS £21.30 
Up to 80 ontr ios/month 
EASIVAT £34.34 
VAT accounts program 
STOCK CONTROL £24.50 
Keep track of your stock 

BC BASIC t.b.a. 
The Ult imate Basic Extension ROM 
HORSE RACE FORCAST £17 34 
FOOTBALL FORECAST £17.34 

sinus i 
FORTH £185.00 
Full FIG Forth 
CHEDIT £24.50 
Character set editor 
ISLES OF ARTUAN £19.50 
Extensive Adventure game 
OTHELLO £19.50 
Wi th f ine graphics 
MAZE RUNNER £14.50 
Think ing Man's Maze Game 
RX £80 00 
File Transfer Program 

A/ourJQtoin 
MODEMS/COMMS £99 00 
For Electronic Mail 
EDITOR/ASSEMBLER £29.50 
The first Z80 Ed/Ass tor the 
Ne'wBrain 
DISASM £14.50 
Disassembler 
HISOFT PASCAL £35.00 
Compi l ing Pascal 

CARD INDEX £30.43 
Mul t ipurpose data management 
p rogram 

» KUMA « 
COMPUTERS 

Unit 12, Horseshoe Park, Horseshoe Road, Pangbourne, Berks RG8 7JW 
Tel: ( 0 7 3 57) 4 3 3 5 Telex: 849462 TELFAC KUM 

S H l / V R P 
M Z 

B O A £ 
M Z M Z 
BOB B O K 

FILE MANAGER £20.00 
Creates and maintains records 
GOBBLER £8.00 
Negotiate a maze fi l led with 
hazards 
FOOTBALL FORECAST £25.00 
Sophist icated Pools Forecasting 
STAR TREK £8.00 
Save the galaxy from the Klingonsl 

NDUMP £14.50 
Dump graphics on Epson printers 
ALIEN INVADERS £8.00 
High Speed arcade game 

HORSE RACE FORECASTING 
£24.50 The Serious Punter's Aid 

Send for catalogue — 
an outstanding selection 

of programs available 

PAKMAN/MILLIPEDE £8.65 
Superb graphics and sound effects 
OUEST £6.04 
An addict ive testing adventure 
game 
COMPETITION £8 65 
An amazing challenge game 
BASMOD TOOLKIT £12.61 
Sharp Basic extension 
PASCAL COMPILER £34.35 
Professional, proven and reliable 
sof tware tool 
KUMA FORTH £25.65 
Full f ig forth 

ZEN EDITOR/ASSEMBLER £14.35 
The complete system for the Z80 
programmer 
CASTLE QUEST £6.91 
An adventure you' l l never forget 
BUG ZAPPER £6.04 
Arcade style game 
MAZE MINDER £6.04 
Superb graphics and sound effects 
BEGINNERS CHESS £8 65 
The ideal way to learn, practise and 
become proficient 
ELECTRON 22622 £6.04 
Fast and furious space game 
MUSIC COMPOSER £8.65 
Wri te and display m.,sic visually 
and audibly 
FUN PACK £6.04 
Six excit ing games for the price of 
one Superfire, Evasion. Gun, 
3-D, Towers of Hanoi, Zr imm. 

i THE SOFTWARE LIST 
FIENDISH ENIGMA £8.65 
Decipher the coded message 
DATABASE £10.43 
Electronic Card Index System 
NON-VAT ACCOUNTS £10.43 
Makes l ight work of necessary 
accounts 

EASIVAT ACCOUNTS £25.65 
Up to 75 entries per month 

HOMEBUDGET £8.65 
Keep track of your home finance 

EASIDATA £17.35 
Superb Database wr inen M/C 

XANAGRAM £8.65 
Superb blend between crosswords 
and anagrams 

STOCKCONTROL £29.50 

Another 20programs in 
New Catalogue 

'TANDY PC-2' 1 5 0 0 

UHMS. Plra»u mid 11 00 pout jno wa«iginn»rinr» under C2000carnage I"* o» *l ciih 
tltrijur or citKirl card Older* over C20 00 thn U.< Telephoned croon ca-<l •ec»pi«iri 
on out Z4 hour onsophonn srrvirr 

PC-CALC 3 £19.50 
Spreadsheet 
PC-PLOT 3 £12.50 
Graphics for Calc3 
PC-CALC 4 £19.50 
More powerfu l Spreadsheet 
wi th graphics 

PC-DATABASE £19.50 

PC-MACRO £29.50 
Macro Assembler/Disassembler 
PC-WORD £24.50 
W o r d Processor 

BBC - B. 
XANAGRAM £6.91 
Superb blend between crosswords 
and anagrams 

EPSON H X - 2 0 
DESK MASTER 1 £29.50 
Office A id Calculator program 
DESK MASTER 2 £29.50 
Word Processor 
DESK MASTER 3 £29.50 
Spread Sheet Calculator 
DESK MASTER 4 £29.50 
The Friendly Terminal 

DESK MASTER 5 £39.50 
The Edit ing Terminal 
DESK MASTER 6 £19 50 
Decision Maker 
DESK MASTER 7 £19.50 
Edi tor /Assembler 

DESK MASTER 8 £19.50 
Mai l Lister 
DESK MASTER I £29.50 
RAM Database 
DESK MASTER 10 £19.50 
Labeller 

DESK MASTER £29.50 
Mobi le Stock Rocordor 
DESK MASTER 12 £49 50 
Computer ised Payroll 
DESK MASTER 14 £29.50 
Expenses(32 K> 
DESK MASTER 15 £29 50 
Stock Control 
DESK MASTER 16 £39.50 
Bar Stock Control 
DESK MASTER 17 £49.50 
Pert and Critical Path Analysis 
HOME BUDGET £17.35 
Home Account ing System 
HORSE RACE FORECAST £24 50 
Win or place — it's a winner! 
COMPUTAX £49.50 
Personal Income Tax Planning 
TINY PASCAL COMPILER £39 50 
CHEMLABEL £149.00 
Pharaceutical Labelling 
DISASSEMBLER-PROLOG £19 50 
Disassembler wi th adifference 
SALES ORDER ENTRY £29.50 
Sales/Order Records 
ASTRONOMY 1 £19.50 
Geocentric Planetary Ephemeris 
ASTRONOMY 2 £17.50 
Heliocentric Planetary Ephemeris 
FFOSSWRITER £95 00 
Wordprocessor 
NAVIGATIONAL ALMANAC £19 50 
For Expanded HX-20 
CURRENCY CONVERSION £149.00 
Wor ldw ide currency calculation. 
GAMES COMPENDIUM £14 50 
Bandit, Hangman, Dice 
AIRLINE £17.50 
Run your own airl ine' 

USER DEFIN GRAPHICS £17 50 

CASH EXCHANGE £19 50 

+ BOOKS 
Plus lots more . . . 

Plca»c t ick b o * l o r I n f o r m a t i o n r e q u i r e d . a n d t r n d c o u p o n to : 

K u m a C o m p u t e r s Ltd . Unit 12. Horsmnhoe P«rk. Hor*«sho« Ho»d, P a n g b o u r n t . B«ri<» RG8 7 J W 

• SHARP PC-5000 
• SIRIUS 
• SAGE 
• SHARP 700 
• SHARP A 
• SHARP 3541 
• SHARP PC 1500 

Soliwaic 
• 

• • • • • • 

• • • • • 

NAME 
A D D R E S S 

IU5«?3 . . 

•4»d at" 
• APRICOT 
• EPSON HX-20 
• EPSON GX-10 
• NEWBRAIN 
• COMMODORE 64 
• ELECTRONIC MAILBOX • 
• PRINTERS 

P O S T c o m : 

fllCtO-CO^Do'" ' 
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FOR THE 32K BBC MICRO 
A highly Imaginative and entertaining adventure game ful l of danger and 
intr igue and laced w i th humour. 
Your quest:- Recover the eight Keys of Hydra, hidden on the 
planet 'Revenge' by vengeful Orc lms and return them to the Temple 
of Neon. 
Your reward:— the undying thanks of your people r \ r ~ 
whose very l i fe depends upon possession of the L . 
keys. V J 

INC P & P 

Send cheque/PO to:— 
Woodslde Software 

Woodside, Dormans Park, East Grinstead, 
software Sussex RH19 2LU 

COUNTER 
ATTACK 

FOR THE 16K ZX81 
You are a highly trained f ighter pilot on a dangerous secret 
mission. Enemy bombers have been traced to a fort i f ied 
city on the planet Alpha ZX81. Your task:— Penetrate these 
defences and destroy the city. 
A high quali ty arcade type game capable of producing over 

100 fast moving graphic charac-
ters on the screen at one t ime. 

Programmers! We pay 30% 
royalties lor high quality original 
software. 

SOUND BOOSTER 
BRING THE SOUND OF YOUR GAMES TO EXCITING LIFE FOR JUST 

FOR SPECTRUM £14.99 (Including V A T - P&PI 

Plug in and use - No internal connections 

No batteries needed 

• Good clear sound 

'Ouput control 

Load/Save facility built in 

• Fu l ly g u a r a n t e e d 

Contact your local dealer or order direct 
Send cheque/PO to address shown. VAT + P + P included in price 

ZEAL MARKETING LTD 
VANGUARD TRADING ESTATE, STORFORTH LANE, CHESTERFIELD. DERBYSHIRE S40 2TZ 

Telephone: (0246) 208555 

28 VQUR COMPUTER. MAHCH 1984 



For the operator who has everything 
except perfection 

The 
ARC' 

^ .1*1 

j 
A 

I 

\ y 

v ; 

7 

V 
AIM FOR NOTHING LESSTHANl 

TOTAL 
GAME CONTROL J 

I 2 /4 /8 WAY GATE INTERCHANGE 
COMPLETE QUADRANT ACCURACY, 

WARNING! 
THIS PANEL ISA 
PROFESSIONAL 

MODULE. IT IS NOT 
A TOY. 

H v y r a 

J ^ ^ B f J i I J * 

V l i V A l M f v 
TTTVi 

• 

NOW AVAILABLE 
FROM LEADING 

COMPUTER STORES 

R PRICE £ 2 8 . 9 5 (VAT INCLUDED) 

For VIC 20 - COMMODORE 64 — ATARI — 
SPECTRUM i w i t h I n t e r f a c e ) , 

from 
COMPUTING 

PINFOLD LANE INDUSTRIAL ESTATE 
BRIDLINGTON, NORTH HUMBERSIDE 

TEL (0262) 602541 /2. TELEX: 527381 EMAX G 
24-HOUR ANSWERING SERVICE 

El. 'AX C o m p u t i n g i s a d < v i s > o n o t E U R O M A X E l e c t r o n i c s Ltd 

NAME . . . 
ADDRESS 

QTY: PRICE 

ARCADE 
PROFESSIONAL £38.50 

Spectrum 
Interface £11.50 

Total 

ACCESS No. 

sOl\ 11II M 1 
P&P 

Enclosed Cheque/P 0 £ 

£1.85 

ALL TRADE ENQUIRIES WELCOME 



A S T R O M A T H S CHEMISTRY 

Chemistry 

MATHS PART I 

Maths I STAR READER 

C O M P U T E R S T U D I E S Computer 
Studies 

BIOLOGY 

B io togy 

T E A C H E R S MARK B O O K 

M A T H S P A R T S I AN D II 

F R E N C H 

G E R M A N 

EDUCATIONAL SOFTWARE 

sjucmm. 
SCRUMS FOR 

ntCROCOTIPUTERS Frac t i on* . D*c imo l» , P e r c e n t a g e 
For ovory Iwc c o i r o c t a n s w e r * tho 
ch i l d p l a y s « s p a c e g a m o a n d t hus 
iavii 1111 » h l p l rom d e s t r u c l i o n . 
Leve l e n d t u n e e i l o w o d It nut by 
t he t e a c h e r ot p a r e n t 

T w o u j u g i d a i x full o l p r o b l e m s . 
G a t Lawn M o l a r i t y T i t r a t ion* , 
Mys te ry C o m p o u n d s e t c 3 l e t * oi 
m u l t i p l e c h o i c e p r o b l e m s , Book ol 
notun Hint* on rev i s i on ! V e r y g u u d 
iweof g r a p h i c * 

All Sci»o:i s p r o g i a m * nnvo b«»>n - o m p r e h e i u i v e i y 
r e s t ed a n d a r e r e g u l a r l y uuod In school* P l e a s e n c t e t ha t t he 
pup i l , p a r e n t or t o a c h u i s h o u l d c h e c k wi th t h e * y l l a b u * t o 
m a k e »uro t ha t nil t h e c o m p o n e n t s ol t he p a c k a g e ? o r e 
r e l e v a n t S o m e B o a r d s m a y not r e q u i r e k n o w l e d g e of nil t h e 
c o n t e n t * o l ou t p a c k a g e * . 

PROGRAMS FOR YOUNGER CHILDREN 
All available in Full Colour PraMntation Boxi PACKAGES FOR PUPILS STUDYING FOR 

EXAMINATIONS 
P r o b l e m s wi th r a n d o m d a t a 
o n : - A l g e b r a . E q u a t i o n s 
F u n c t i o n s , A r e a s , P e r i m e t e r s a n d 
Vo lumea . Bock of n a t e s Hir. ts on 
rev i s ion . 
A rea l must lor a l l c h i l d r e n 

I m p r o v e your c a i ; c ' s r e a d i n g 
Wr i t t en by e x p e r t s ir. r e a d i n g 
skills. D e s i g n e d to c o m p l e m e n t 
r e a d i n g skil ls t a u g h t m s c h o o l s 
S i m p l e t o uso. b u t e x t r e m o l y 
s o p h i s t i c a t e d p r o g r a m s u t i l i s ing 
s o m e m a c h i n e c o d e a n a most ol a 
4 8 K m a c h i n e 
P A C K A - S p a c e a n d M o u n t a i n * 
T h e m e s U P r o g r a m * ) 
P A C K B — S e a a n d P y r a m i d s 
T h e m e s 12 P r o g r a m s ) 

All t h e p r o g r a m s h a v e b e e n p r o d u c e d b y v e r y 
e x p e r i e n c e d t e a c h e r s . T h e y all c o n t a i n p r o b l e m s to b e 
s o l v e d c n t h o m a j o r t h e m e s of t he r e l e v a n t e x a m i n a t i o n 
s y l l a b u s e s . W h e r e v e r p s s s i b l o t h o p r o b l e m s c o n t a i n 
r a n d o m i s e d d a t a , s o t h a i t h e p r o g r a m s c a n b« u*«d t i m e a n d 
t i m e a g a i n wi th i n c r e a s i n g b e n e f i t . Most p a c k s a l so c o n t a i n 
se ta c>f m u l t i p l e c h o i c o q u e s t i o n * t y p i c a l ol tho** f o u n d in 
e x a m i n a t i o n p a p e r s C o m p l e t e wi th a c o m p r e h e n s i v e booK 
of REVISION N O T E S E x t r e m e l y u se fu l a * e x a m i n a t i o n d a y 
a p p r o a c h e s All p a c k * c o n t a i n a p r o g r a m o l h tn t* o n H O W 
T O REVISE A T H O M E W r i t t e n to b e c o m p a t i b l e wi th mo*t 
O - L e v e l B o a r d* a n d a l s o u se fu l lor t h e most a b l e C S E p u p i l 

A s e r i e s ot p r c c r a m * d e s i g n e d t o 
c o m p l e m e n t P A R T ! P r o b l e m s 
wi th r a n d o m d a t a o n - P ropor t ions , 
P e r c e n t a g e s D i f f e r e n t i a t i o n , 
I n t e g r a t i o n T r i g o n o m e t r y Book of 
no tes . H in t s e n r e v i s i o n . 

Set a test o t a q u i z , l e a r n fo r e ign B j ^ a P ^ j ^ H T 
l a n g u a g e v o c a b u l a r y Mult l - H V J B ^ J ^ ^ S U j 
p u r p o s e p r o g r a m w h i c h ho ld s 10 K j ^ ^ j X I 
i e l s ot 10 votdt for 4 5 c h i l d r e n r A K M n y 
( S p e c t r u m v e r s i o n ) A ga rnu ca r . • ^ F f i ' ^ ^ B r M I 
b e p l a y e d a t t h e e n d ol t h e test bu t • i f n m t i B S Q f l 
on ly it t h e ch i ld o b t a i n s a h igh . , , J 
s c a r e A v e r s a t i l e a n d uselu l ^ B b . n L i i i i d f l 
p r o g r a m wh ic h c a n b e lined ir. al l ^ ^ ^ ^ ^ K r j f l ^ 
s u b j e c t a r e s in a schoo l , al h o m e 
a n d ever , a t p a r l i e s ' Tho S p o c t x u m 
p a c s e g e a l so h a s 3 e x t r a t e l a of t h o p r o g r a m N 
c o n t a i n i n g tes t s o n 111 F r e n c h V o c a b u l a r y 12) Junior 
i S p e l l i n g (3) G e n e r a l K n o w l e d g e 

T w o p r o g r a m s full of p r o b l e m s -
O h m ' * L a w . R e f r a c t i o n , 
R e s i s t a n c e s . L i n e a r E x p a n s i o n . 
M o m e n t s e t c e t c . . 5 Bets oi 
m u l t i p l e c h c i e e q u e s t i o n s &x)k of 
n o t e s Hint* o n rev i s ion . F a n t a s t i c 
v a l u e 

A r ev i sed e d i t i o n ot t he wel l t e s t e d 
sui te ol p r o g r a m s or. l o g i c ga tov 
AIbo i n c l u d i n g Boo lean A l g e b r a . 
N u m b e r Bases, F low C h a r t * e t c 

An i d e n t i f i c a t i o n p r c g r a m w h i ch 
r e q u i r e s k n o w l e d g e of V i t amin* 
M i n e r a l s a n d C a r b o h y d r a t e -
G e n e t i c s p r o g r a m , m u l t i p l e c h o i c e 
q u e s t i o n s a r .d s u p e r b d i a g r a m 
p l u s q u e s t i o n s c n t h e a l i m e n t a r y 
c a n a l , Iddnoy , f lower s t r u c t u r e 
E c o k o l n o t e s . H in t s o a r ev i s ion . 

C O M I N G S O O N 
A d d . S u b t r a c t , Mul t ip ly , D iv ide 
O n e ol o u r m o s t p o p u l a r p r o g r a m s 
T h e t e a c h e r o r p a r e n t h a s fu l l 
con t ro l o v e r t h e l eve l ol d i t t c u l t y , 
t h e t y p e of p r o b l e m a n d t h e t i m e 
a l l o w e d . T h e ch i l d L a s i o c rccs a 
j u n g l e a n s w e r i n g p r o b l e m s or . t he 
w a y G e t t i n g ar, a n s w e r w r o n g 
r e su l t s in a d e a t h too a c r r i b l e t c 
c o n t e m p l a t e . 

S t o r e u p to I D s e t s a t m a r k s tor u p lo 7 C 0 p u p i l s — Sorts 
a l p h a b e t i c a l l y Cooys t h e n gi r ls) by form or :n r a n k o r d a r All 
o p t i o n s a v a i l a b l e i r c m m e n u . Pr in te r r o u t m o s i n c l u d e d . G i v e s 
i n d i v i d u a l p u p i l p ro f i l e . I d e a l for p a r e n t a l I n t e r v i e w s 

REVISED EDITION 

DRAGON ZX81 • SPECTRUM • BBC • DRAG TRUM • BBC • DRAGON • ZX81 • SPECTRUM • BBC • DRAGON • ZX81 

INTERMEDIATE LEVEL PROGRAMS 
(9 • 13 YRS) 

5 p r o g r a m s p e r p a c k E x c i t i n g o n d 
s t i m u l a t i n g p r o g r a m t h a t m a k e s 
m a t h s f u n t o l e a r n a n d 
u n d e r s t a n d 
Part I — d r a w s y m m e t r i c a l 
p a t t e r n s , h r .d t h e l a c t o i s , c o r a p a i e 
f r a c t i o n s . c o - o r d i n a t e s b y 
p l a y i n g b a t t l e s h i p s , 'ghobs ' t h o 
s h a p e 

P a r t II r un a l e m o n a d e ntar.d, 
use lug ic in T o w e r s oi H a n o i ; 
d e s i g n a s h a p e a n d v i e w a 3 D 
r e p r e s e n t a t i o n a t d i f f e r e n t a n g l e s , 
' g u e s s ' t h e p e r c e n t a g e , rur. a s m a l l 
l e m o n a d e b u s m e s s . S u p e r b v a l u e 
for m o n e y . 

A t ru ly r e r a o t k a b J e p a c k a g e of 
p r o g r a m * D e s c r i b e a p i c t u r e , tesl 
your v o c a b u l a r y us ing a v a r i e t y ol 
nove l i d e a s , pu t s e n t o n c o s in t he 
c o r r e c t s e q u e n c e A n e w a n d 
novel w a y oi l e a r n i n g o f o r e i g n 
l a n g u a g e 

T h e G e r m a n vers ion ol tho a b o v e 
p a c k a g e 

H|| ::ii ||K 
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SOFTWARE FOR THE 

A fully comprehensive chess pockoge. Ten 
levels of ploy, from novice to championship 
standard, Pitch your wits ogoinst the 
compulor wilh this fast, vorsatilo mochino 
code program. 

T O A D O 
The object of the game is to navigate each of 
five toads across o road and two rivers 

without being run down or drowning (toods 
con't swim). 

— A L I C E I N ^ — 

W O N D E R L A N D 

A fully Intoractlve machine code odventure 
game sot in Wonderland. You ploy the port 
of Alice, and explore the fascinating world of 
Wonderland, full of excitement ond 
susponse. Delve deep into tunnels, coves ond 
wells in seorch of hidden treasure. 

K I L O P E D E 
Eliminate mushrooms ond the descending 
segmented Kllopede to gain bonus points -
ovoid killer crabs, fleas spiders and 
jellyfish which chase you ocross multiple 
levels of increasing difficulty. 

— S U P E R i ^ 

MINEFIELD 
The object of the game is to get from one side 
of the minefield to the other without being 
blown up. You only get one life so be careful 
- not all the mines are visible. The only way 
you con loll how many mines oro neorby is by 
looking ot tho mine detector in the top right 
hand corner of the screen. 

BLOBBO 
Run at high speed around the maze collecting 
treasure and fruit worth bonus points - but 
don't gel caught by the Blobbo-eaters! 

Tactical dodging must be employed to avoid 
them. If you're caught or step on a skull and 
aossbones you lose one of your three lives. 

KNUCKLES 
Move Knuckles around his maze, using o 
joystick to kick R o b and Mogic Squares. 

The object is to line up the Mogic Squares, 
using the fire key, and so odvonce to the next 
level, goining a level bonus. 

Please s e n d for our f r e e 
colour ca t a logue of Business, 
Educat ion a n d G a m e s Sof tware 

Illustration: Nick M y n h e e r 

Continental Sof tware Limited, 
Unit 23, Station Lane. 
Witney. Oxon 



A NEW WORLD OF ADVENTURE 
BLACK CRYSTAL 

BLACK CRYSTAL 
A THIRD CONTINENT SERIES 
ADVENTURE 

Th<-Qa'.sic, m> program advr'>'>no 
game lot lha 4WK Spectrun m d 1GK 
/ X « l (-OinputOfH No • oltA.n' ' < • • • .1 on 

complolo without il "B lack Crystal 
•nr. excellenl graphics adventure and a 
//• • I thought out package Sroefcur 
User April 83 "B lack Crystal ha*.. 
mwc<-,secJ nic by its steer quantity and 
generally high quality of presentation I 
am atiaid I have become an acKtd " 
Homo CoMfit/ling Weekly April 83 
Spectrum 48K I80K ol program .n six 
: in-, only £7.50 
ZX81 16K ovw t(X)K f;l ptognxn m 

• parls only £7.50 
WHY PAY MORE FOR LESS OF AN 
ADVENTURE? 

THE CRYPT by Stephen Ronton 

Prepare yourself 1or the many 
challenges? tt ar v -v co' 1ront you when 
you <"lare to < • u-.t THE CRYPT. Ypu w»ll 
txllllO wt i rpant vx*pions Hollspawn, 

CrSvei'. Po'.- ' legs and il you are 
Unlucky orvvr jh Vic Dark Cyclop*, in 

/ if d a'fxi 'k: stylo firlvonlurio 

Available for the 48K Spectrum al 
£4.95 

STARFORCE ONE 

THE ADVENTURES OF 
ST. BERNARD 

An exerting. lasl moving. machine co<te. 
arcade game v/horo you giada your 
intrepid Si Bernard through 'he perls o' 
live cy wastelands to rescue It s Mistress 
from the clutches ol Ihe abo rme t /e 
snowman 

STARFORCE ONE 

FaHo on th«. mt.oi gua'dwus ol Ihe 
central corn outer n a superbly slyiaoo 

thro- dxnen . ona! battle' flame 
(100% machine code arcade action) 

Available for 48K Spectrum £5.95 Available lor 48K Spectrum £5.95 

v e i t c a m c mrnGtim) volcanic DUNGEON 
M A THIRD CONTINENT SERIES 

— — — — — — — — — — — | ADVENTURE 

Env the reAtm of Myth and t/ fvtc m 
Ttirf. classic Fant.'i'.y Adv nt.jrc Batik: 
v.-ni Magra and her EvB AH'-. to t e t o i e 
the Elfm Princes'. Imprisoned m a 
Crystal Colli ft O w n .vi'hm |r>- Volcanic 
Oungeon Random Dungeon w ;ijjs 
ensure that you can f.lay llu . addictive 
adventure ovor and o v c atja > S iwjie 
key entry cuts out titosomo typing 
assoooiod with othei l e i / • .. . 
Instruction Mrinual wit» Map I -j- ijjkjh 
enclosed 

"The whole gome mecharwm make?. to» 
very Addictive Program and o- <• trial 

remains a lirrn lavounte with rr< my 
Adventurers." 
Popwv (!onipuling) Wrvkly. .ftjne 1983 

For the 48K Spectrum or ZX-81 16K 
@ £5.00 

HE DEVIL RIDES IN 

I Ottered the last «n6|otat<ons as the 
clock struck thirteen A:i te-!l silent except 

lor a faint rustfcvg in the corner f r o m 
out Of ihe rJicduws " .e / came all Heil s 

fury against me but I v/ns not 
defenseless until the Angel ol Oo.ilh 

astride winged • orso joinoa Ihe bailie 
Avoiding bono ot hell fire I look 

carolul rum My chances wore sliro', bul 
my luck field 

(Fast moving, machine codo. all 
act ion. Arcade game) 

Available for 48K Spectrum £5.95 

The above are available through most good computer stores or direct from: 

CARNELL SOFTWARE LTD., 
Nor th Weylands Ind. Est., Molesey Road, Hersham, Surrey KT12 3PL. 

DEALERS: Contact us for your nearest wholesaler. 



FROM CARNELL SOFTWARE 

" T H E WRATH OF M A G R A " 
A THIRD CONTINENT 
SERIES ADVENTURE 

The first born has been destroyed The 
Black Crystal of Beroth has been banished. 
The alliance of Evil has been defeated by the 
armies of Lord Fendal So ends the Third 
Age Now we invite you to write your name 
in the history of the Fourth Age of the Third 
Continent. 

You will meet friends and enemies, old and 
new, in the long awaited sequel to Volcanic 
Dungeon. Using high resolution graphics 
and combining the best qualities of "Black 
Crystal" and 'Volcanic Dungeon we will 
allow you to become part of this tale of 
revenge. 

'The Wrath of Magra" comes as three, 48K 
programmes on cassette, boxed with in-
struction manual and book detailing the his-
tory of the Third Continent and the many 
spells you - will be using throughout the 
game. For the 48K Spectrum @ £12.50. 

NOTE: "The Wrath of Magra" is a complete 
adventure You need not buy 'Volcanic 
Dungeon'' or "Black Crystal" to play it 

Available from Feb '84 



More than fun and games! 

iviXhthzTTlfimm 
by Primer Educational Software 

The ever-popular Mr. Men help prepare 
young children for reading with four 
simple and absorbing games designed 

to exercise essential skills as well as entertain. 
An easy-to-use, colour-coded key guide 

is included with an illustrated introductory 
book, featuring the Mr. 
Men. For ages 4 to 8 
years. Available now on 
cassette for the BBC B, 
Spectrum 48K and 
Electron. £8.95 

by Widgrt Software 

| wo mind-stretching, space-age games 
j | r to test mental arithmetic and nimble 
0 fingers. 

In Sum Vaders alien robots invade the 
earth. Only quick thinking and fast reactions 
can prevent them. Several levels of difficulty 
and a two-player game with a handicap 
option make Sum Vaders equally testing for 
all family members, from 8 years to adult. 

Robot Tables challenges the young 
player to make a series of perfect robots. 

Knowing your multiplication 
tables is the key to controlling the 
robot-making machine. With a 
learning mode and a testing 
mode, Robot Tables is a fun way 

for early learners, 
and more ad-
vanced children, 
to master an 
important and 
often neglected 
skill. 

Available now on cassette for the 
Spectrum 48K, Commodore 64, BBC B 
and Electron. £6.95 

C4ESAR THE CAT 
by Anoromeda Software 

Meet Caesar, a cheeky young cat on 
duty in a well-stocked larder. He's 
kept busy chasing a gang of hungry 

mice eating the family's food. Playing against 
the clock, you guide Caesar along crowded 
shelves to pounce on the mice. 

A fast, colourful, all-action, arcade-style 
game with catchy music and a best-score 
record. Challenging for high-scoring arcade 
addicts as well as great fun to play for the 
novice. A Available on cassette for the 

£8.95 

Prices include VAT and post and packaging. 
MIRRORSOFTprograms are available from 
selected branches of W.H. Smith and Boots, and 
other leading software stockists. 
Trade enquiries welcome: phone 01-822 3580. 

SOFTWARE FOR ALL THE FAMILY 
To MIRRORSOFT. PO Box 50. Bromley. 
Kent .BR2grT I enclose a cheque/PO for £.. made payable Or please debit my ACCESS/BARCLAYCARD for the sum of £ 

number required of each item in 
the space provided): Free 

S p e o u m 
48X(01) 

B K B 
(03) 

electron 
|W) 

CAM 
64|05) 

1 understand that my 
remittance will be Signature 

FirciStesswCti the Mr. Mon |MM01> £835 held on my behalf in .. r 
th»» h a n k a r r n u n t " a m e 

OliCkTnrrtnjflJTOI) £655 
(IIC UGH rV atLUUIIl 
named above until Address 

C w i r r f u C m C M l ) £896 
thegobdsaro _ 
despatched •• • Postcode 



M IE L B O U R N IS l- ICU 

i > 

'Amazingly Fast Arcade Actfoni 
includes 'Training Mode a n d 
• unique customizing Feature 
The fastest and most exciting 
game for your 48K Spectrum 

This ground-breaking 
program is now avai lable for 

B B C Modol B, Oric-1, 
C o m m o d o r e 64 & S p e c t r u m 

Melbourne House has the No.1 bestsellers 
for the Spectrum, Commodore 64, 





T T f l f f ^ j f t r i r i W 1 1 • f T ' T m wm-' • ? • figs 

Introducing the inedible H.U.R.Q. — The ultimate game program for | 
people who want to really play games. With H.U,R.G. the hardest thing you 

will have to do is to think of a game title, and design the characters. ffiilBrW^^ 

/ 

• • • c . 

• 
ISHBl 

Orders !c 

131 Trafalgar 

London S 

Corraspondoncfl 1 
Church' 

Trlng. Hftfordshlr* MP23 

Trade enquiries weteorr 

Now you can c r ta ta all the stunning arcade effects on your 
Spectrum that up until now have only been available to professional 

software houses. 
To really fire your Imagination, H.U.R.Q. includes 4$ 
three ready-to-play fast-action arcade games, ^ 
created using H.U.R.Q. + 

+ • Please send me you-
• free 48 page catalogue. 

4 8 K S P E C T R U M C a s s e t t es 
• H.U.RG . .£14 
• TheHobbit £14 
• Penetrator . >'.'6. 
• Terror-Daktil4D £6. 
• Melbourne Draw f.8; 
• Abersoft Forth ...£14. 
• Classic Adventure £6. 
• Mugsy .£<V 

Design a Game.. 
WIN 

Expiry Dato 

Name 

Address 

+ I enclose my L cheque 
^ • money order for 

Please debit my Access card No 

. Signature 

T O T A L 

C . . . . 

Each month up until April 3 0 1 9 8 4 , three prizes + 
will be awarded every month • 

for the best games of the month ^ 
At the end. the best game will win 

a grand prize of £3.000 ^ 

YOU could be a famous games 
designer! Every entrant has the + _ — . 

opportunity of being published by 
Melbourne House and 

earning royalties. 

Details of the competit ion 
are available with 

H.U.R.G. 

Postcode 

Access orders can be telephoned through on our 24-hour ansafone (01) 858 7397. 

ished by J * . I. I 

V Melbourne House 



Energise Your Electron will 
provide you with all the tools you 
need to build your own Electron 
programs using the ready made 
building blocks provided in this 
book. A unique book in 
programming techniques and 
structure. 

BBC BASIC For Beginners 
provides a comprehensive 
training system for this complex 
computer language, essential for 
every owner wishing to develop 
their own programming skills. An 
essential source book for both the 
BBC and Electron. 

Commodore 64 Exposed. A 
complete and comprehensive 
guide that clearly explains every 
function of your Commodore 64 
from BASIC to Machine Language. 
Includes full details on advanced 
orogramrrmg. graphics and 
sound. 

Commodore 64 Games Book. 
Teach youi Commodore 64 every 
trick in the book 30 programs 
ranging from nerve shattering 
space games to real life 
adventures. "For a Commodore 64 
games enthusiast, this is a 
must." — Personal Computer 
News. 

VIC 20 Exposed. Understand all 
the facilities of your VIC 20 and 
get the maximum potential out of 
your programs. VIC 20 Exposed 
takes you from BASIC right 
through to Machine Language — 
all in simple, straight forward 
language. 



SPECTRUM 

Spectrum Microdrive. In this 
book Dr. Ian Logan gives a 
detailed explanation uf the 
Spectrum Microdrive- how it 
works, its capabilities from BASIC 
and Machine Language and the 
networking and RS232 
possibilities. 

SPECTRUM 
t» twd your 5t>«tru-n wm rrooy mode machix lonQOOQf rocftr** 

• x H / 

Supercharge Your Spectrum. 
Extend your Spectrum with ready 
made Machine Language 
routines. Now without any-
additional effort you can 
overcome the limitations of BASIC 

faster programs, more 
powerful graphics commands 
realistic explosions, great sound. 

SPECTRUM ^ f I 

MACHINE 
LANGUAGE 
FOR THE 
ABSOLUTE 

Cdrt«d by T n r w , ^ 

Spectrum Machine Language 
For The Absolute Beginner. A no 
jargon' mlroduction to Spectrum 
Machine Language. "One of the 
best I have seen. — Popular 
Computing Weekly. "Very 
readable and excellent value for 
the beginner.' Sinclair Users 
Annual. 

Orders to: 
Melbourne House Publishers 
1 3 1 Trafalgar Road 
Greenwich, London S E I O 

Correspondence to: 
Church Yard 
Tring 
Hertfordshire HP23 5LU 

All Melbourne House cassette software is 
unconditionally guaranteed against 
malfunction. 

Trade enquiries welcome. 

i J Picas.:- -v?ntJ *i>e w>tir lies 5? pane calatofcue 
Please send r x 

VIC20 
• • Vic Inrasahw Gamauting ' £5.95 
• Vic ?0 fcnosad £6.95 

COMMODORE 64 
C.1 Conncrtre Si tomes Back ... £5.95 
• Connote-* 54 rowed EG 95 

DRAGON 32 
1 D-jRon Frcgram'ner's Kele'tnceGude £695 
I O-aeon Machine language loi Ihi: Absolute Bi-^tim !'fi 35 

ORIC-1 
* Meteor-; FVcgraramipg £595 

BBC/ELECTRON 
D BBC Basic foi Begiriners £7 95 
r Ene-?i«Ywr Electnxi £5 95 

SPECTRUM 
D OvefTVSprdrum . . .. 14 95 
. J Spectiwr Marline language ioi the Absolute Be? w . £5.95 
[ Understanding Yoor Spectrum £695 
• Ffre Con;'ete Spectrum Ron Disassembly . . £9.95 
• Soectrom Haifr/ateManual ... ... £5.95 
l"1 Sawrnarse vcur SDeclnjrn : £5.95 
• Scecmun Microdrive Boak £5.95 

£ 

Please add 80 p for post & pack £ - 8 P 

TOTAL £ 

I enclose my • cheque 
• money order for £ 

Please debit my Access card No 

Expiry Date 

Signature 

Name 

Address . . 

Postcode  
Access orders can be 1 Y C 3 B ! 
telephoned through on our m m 
24-hour ansafone (01) 8 5 8 7397 . T \ ^ 



Small business can now 
stop going by the book. 

For under £1,000 a small business can now 
equip itself with a BBC Microcomputer^ disc drive, 
a word processor and printer. 

(All tax deductible by the way.) 
Once you've parted with that money, you'll 

find that business has never been brisker. 
Because now, there's a new series of floppy 

disc software specially for the smaller business. 
It has been developed by Acornsoft, the 

software division of Acorn Computers who are 
the manufacturers of the BBC Micro. 

For only £24.95, each disc can store volumes 
of vital bookwork which can be updated and 
amended in a fraction of the conventional time. 

And there is a disc to cover most aspects of 
and book-keeping. 

The Invoicing package. 
This program stores details of products, VAT 

numbers and, of course, the names and addresses 
of your customers. As orders 
come in, you simply record 
them.Then, when its time 
to invoice,you just press a ($UHH€WlO 
few keys and each invoice ' ^ ^ i i r ; 

or credit note is printed 
automatically in seconds. 

Allowing for variable terms of trading, the 
system calculates and prints discounts. And it 
should help to improve your cash flow dramatically. 

The Order Processing package. 
With this program, 

you can confirm your 
customers' orders, prepare 
and print despatch notes 
and make fast analyses of 

individual orders or 
of all the orders 
stored on disc. 
The Accounts Receivable package. 

Now, it couldn't be easier to keep 
your customer accounts under control. 
J 

In an instant,you can analyse 
debtors, produce 
statements, keep 

a check on any 
limit and 

calculate VAT out-
put automatically. 
Using this package 

in conjunction with the invoicing package, 
you can also keep tabs on payments received 
against payments outstanding. 

package. 
This package will keep 

fully up-to-date 
how much you 

owe and who to. In 
addition, it calculates 



input VAT and, used with the Accounts Receivable 
package, produces instant VAT returns. 

It also highlights settlement discounts, 
produces remittance advices and provides an 
immediate analysis of all creditors. 

The Stock Control package. 
Touch a lew kevs and you have instant access 

to stoc k status and auto-
matic analysis by quantity 
and value. 

Consequently, its easy 
for you to maintain correct 
stocking levels, having an 
early warning of out-of-
stock situations or the likelihood of over-stocking. 

mmm 
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Average value of the business they do with you, or 
whether they are good or bad payers. 

Then, when you are doing a mailing, you 
simply choose the group or groups of customers 
you want. 

At £24.95 each, these packages 
could be priceless. 

Each package comes with clear instructions 
on how to get the program running so that you 
can devote much more of your time to more 
profitable activities. 

I f you're a credit card holder,you can order any 
or aLI of the packages by ringing: 01-200 0200 
anytime. Or 0933 79300 during office hours. 

(By ringing the same number,you can get the 
address of your nearest stockist, or full 
details of the BBC Microcomputer 

system if you don t already have one.) 
Alternatively, you can order 

the packages by sending the order 
form below to: Acornsoft. 
c/o Vector Marketing, Denington 
Estate,Viellingborough,Northants 
INN8 2RL. Please allow 28 days j 
for delivery. 

Credit card holders, 
I phone 01-200 0200, anytime. 

Or 0933 79300, during office 
^ ' ' H ' P i ^ l i hours. 

The Purchasing package. 
All your suppliers' names and addresses go 

onto the disc. Then thev can be retrieved instantly 
for preparing and printing 
orders. 

All order data can be 
recalled in seconds, allow-
ing you to check on orders, 
and suppliers' invoices and 
to record all deliveries. 

T h e Mailing package. 
Instead of the shotgun method of sending 

mailshots, this package enables you to refine each 
mailing down to the customers who are most likely 

Acornsoft, c/o Vector Marketing, Denington Estate, 
Wellingborough, Northants NN8 2RL. 
Please send me the following business software 
packages at £24.95 each. 
PROGRAM QUANTITY TOTAL 
Invoicing . 

to respond. 
It gives you a rapidly 

accessible mailing file of 
your customers, according 
J c 

to any criterion you choose. 
Size of company, for inst-
ance. or type of business. 

wk tp fc ' 

m 

Order Processing 

(Code 
Acorn M>fl 
use only.) 
SNB 08 
SNB 12 

Account; Receivable 
Accounts Pavablc 
Slock Control 
Purchasing 
Mailing 

TOTAL 

SNB 10 
SNB 13 
SNB 11 
SNB 14 
SNB 09 

I enclose PO/cheque payable to Acornsoft Ltd. Or charge my 
credit card. 
Card Number 
Aiiiex/Diners/Visa/Auctras (Delete) 

Please send me details of the BBC Microcomputer System • 
Name 
Address 

Postcode 
Signature 

Registered No. IS24763 VAT No. 215 HI23 H.S 
Y C 3 

>4C0RNS£FT 



Please Supply: ^ 
Y Invasion of Ihe Body Snatchas • 

Rommel's Revenge U The Island C 
Halls of the Things • Tho Dungeon Master • 

Catalogue (please enclose SAE 6in. x 9in.) • 
I enclose cheque/PO for 

NAME 

INVASION OF THE 
BODY SNATCHAS! 

At last' a version as fast and fur ious and as 
frustrat ingly addict ive as the arcade original. 
Landers. Mutants. Bombers. Pods. Swarmers and 
much much more combine to produce the 
ult imate space game! 
ZX Spectrum 48K E 6 . 5 0 

Writ ten by Simon Brattel and Neil Mottershead. 

Please send SAE for our latest cata logue and 
detai ls of our for thcoming software. 
Catalogue FREE wi th every order. P&P inc luded 
Please add E0.50 per i tem for overseas orders. 
Please make cheques/PO's payable to: 
CRYSTAL COMPUTING 
2 ASHTON WAY 
EAST HERRINGTON 
SUNDERLAND SR3 3RX 

THE ISLAND 
The ul t imate test of logic and deduct ion! Can you 
solve the h idden myster ies of the South Pacific 
Island on which you have been stranded • and 
escape alive! A bril l iant classic style adventure 
game to facinate and frustrate you for months! 
ZX Spectrum 48K £ 7 . 5 0 

Written by Mart in H. Smith. 

ROMMEL'S REVENGE 
A bril l iant in terpretat ion of the most visually 
stunning arcade game of all time. Superb high 
resolut ion 3D graphics wi th ful l perspect ive plus 
a host of new and excit ing features make 
Rommel 's Revenge the most spectacular game 
ever produced for your Spect rum! 
ZX Spectrum 48 K £ 6 . 5 0 

Writ ten by Mart in Horsley. 

Choosing which game to buy from the mountain available is a difficult job, 
especially when everyone claims to produce the best on the market. But how can 

you tell the best from the rest?. To help you decide, read on. . . . 

What the 
real critics say. . . . 

Very rarely have 
software titles produced 
such universal acclaim 
as 'Halls of the Things' 

$ and The Dungeon 
Master'. Now, with three 

brand new programs, 
® Crystal continues to set 

the standard of software 
excellence. The 

difference is obvious -
the choice Is yours: 

The Best or The Rest. 

HALLS OF THE THINGS 
A stunning multi- level maze 'arcade adventure*. 
"Excel lent and dangerously addict ive - cou ld 
change the Spect rum games scene 
overnight". ....Sinclair User. 

"Spectacular - One of the best games I've seen, 
f inely balanced between simpl ic i ty and 
addict iveness - superb graphics and colour - I 
CAN'T RECOMMEND IT HIGHLY ENOUGH". 

-..Popular Comput ing Weekly. 
ZX Spectrum 4 8K £ 7 . 5 0 
Written by Noi l Mot tershoad, Simon Brattel and 

Mart in Horsley. 

mmmmmmmsms 

DEALERS! For detai ls of our excel lent 
dealer discounts ( Including export) 
ring Chris Clarke on 0 6 1 - 2 0 5 6 6 0 3 . 

PROGRAMMERS! Wri t ten any good 
software? send it to us for evaluat ion and 
detai ls of our excel lent royalty scheme. 



Shuttle Pilot is the most authentic Spaa 
Shuttle simulator available. The screen 

display is a faithful copy of the 
instmmen tation in Columbi 

Discovery, Challeng< 
and Atlantis. As yc 

sit at the controls yc 
have the same vie 
through the head u 

display (H.U.D) I 
Schmitt, Evans. Staffoi 
and other Shuttle Pilo 

You have to complete yc 
space mission in the face 

enemy satalites and land safe 
As Armstrong took a step 1 

mankind, when he walked on the mo 
Shuttle Pilot steps out as the flight simulator for space trau 

The superb Graphics programme for the BBC Model B 
That turns your screen into an architects board or an artist's canvas, 

DAKLEAF 

Available at your local computer shop or post the coupo 
(DEALERS TELEPHONE 0476 6 0 0 0 0 ) . ^ 

To Oakloaf Computer* Ltd. Mail Order Dept., Bell's Yard. Dysai^Rd, 
Grantham, Lines NG31 7EJ. 

• P l e a s e send me (quantity) 'Shuttle Pil< 

COMPUTERS LIMITED 
121, DUDLEY ROAD, 100, BOUGHTON 
GRANTHAM, CHESTER 
LINCS CHESHIRE 
0476 76994 0244 310099 

Software at £9.95 each including VAT and Carriage 
• Please send me (quantity) 'Paint Be 

| Software at £9.93 each including VAT and Carnage 

I I enclose cheque for £ 
Please Debit my Access/Barclaycard No., 

INamo: 

Addroao:_ 

Post code: 
Day Time Tel No.. juay 

TWO EXCITING NEW PROGRAMMES FOR THE BBC MODEL B MICROCOMPUTER 



m m a r m s . 
A PAT ON THE HEAD FOR LYNX 
• R e g a r d i n g y o u r D c c e m b c r i ssue a n d the r e v i e w o f t h e 9 6 K 

L y n x , it s e e m e d s t r a n g e tha t t h e r e v i e w e r f o u n d t h e L y n x 
casse t te i n t e r f a c e ve ry s e n s i t i ve t o levels . U s u a l l y it i s f o u n d t h a t a 
r e c o r d e r v o l u m e of h a l f to f u l l v o l u m e is s u c c e s s f u l . 

T h e casse t t e i n t e r f a ce wil l o p e r a t e at s ix d i f f e r e n t b a u d r a t e s 
6 0 0 - 2 1 0 0 b a u d se lec ted b y t h e T a p e c o m m a n d . D i f f i c u l t y m a y b e 
e n c o u n t e r e d w i t h t h e h i g h e r b a u d r a t e s T a p e 4 a n d 5 a n d g o o d a 
q u a l i t y ca s se t t e p laye r a n d t a p e a r e r e q u i r e d fo r r e l i ab l e s a v i n g at 
these ra tes T a p e 3 — 1500 b a u d — is u s u a l l y f o u n d t o be v e r y 
re l iable . 

T h e ser ia l po r t is m a i n l y fo r use w i t h p r i n t e r s , a fu l l R S - 2 3 2 
b e i n g ava i l ab le on the 1 2 8 K L y n x . The 1 2 8 K L y n x w h i c h r u n s 
C P / M o n a 80 c h a r a c t e r s c r een — 
512 by 2 4 8 p ixe l s — a l so r u n s 
Bas ic 35 p e r c e n t fas te r g i v i n g a 
s imi la r s p e e d to that o f t h e B B C 
Basic a n d at {.445 is v e r y c h e a p f o r 
a m a c h i n e r u n n i n g C P / M — w i t h 
a 6 M H z Z - 8 0 . 

I m u s t s t rong ly d i s ag re e w i t h 
K a t h l e e n Pee l abou t t he q u a l i t y o f 
rhe L y n x k e y b o a r d w h i c h is o f a 
good q u a l i t y a n d 1 find it h a r d t o 
be l ieve that s h e f o u n d he r t y p i n g 
s p e e d too fast for t h e L y n x . T h i s 
is d i f f i cu l t to be l i eve , p a r t i c u l a r l y 
in T e x t m o d e , t he m o d e n o r m a l l y 
u sed for e n t e r i n g p r o g r a m s . 

T h e s p e e d is o n l y s low w h e n 
e d i t i n g a n d i n s e r t i n g text at t h e s t a r t o f a l o n g l i ne w h e r e t h e l ine 
m u s t be c o m p l e t e l y r e p r i n t e d w h e n e a c h c h a r a c t e r is e n t e r e d . 

S h e c o m p l a i n s abou t t h e u s e r R A M for Basic p r o g r a m s . 
E x c l u d i n g t h e 3 2 K R a m u s e d by t h e h i g h r e s o l u t i o n c o l o u r 
g r a p h i c s w h i c h i n c l u d e s an a l t e r n a t i v e g r e e n to be d i s p l a y e d 
ins tead o f n o r m a l g r e e n w h e n r e q u i r e d , w e a r c left w i t h 6 4 K 
w h i c h s h o u l d be ava i lab le t o t h e u s e r . 

N o w I a m s u r e K a t h l e e n Peel rea l ises t h a t a Z - 8 0 c a n o n l y 
n o r m a l l y a d d r e s s 6 4 K a n d if t h e u s e r r e q u i r e s Bas ic s o m e o f t he 
m e m o r y m u s t be set a s ide fo r Bas ic a n d the o p e r a t i n g s y s t e m in 
R O M t o g e t h e r w i t h s y s t e m s variables., v e c t o r s , p o i n t e r s e t c . in 
R A M . T h u s 3 8 K is l e f t fo r t h e u s e r . 

But ins t ead o f l e av ing t h e 2 4 K R A M m o p p e d o u t b y R O M 
unava i l ab l e ro the use r it h a s b e e n m a d e ava i l ab le for da t a s t o r a g e . 

M A Inskip, Stoke on Trent, Staffs. 

DRAGON SAVE 

/
realise that the Dragon manual 
rarely covers how to save machine 

language programs so I fell I had to 
send you the following simple Peeks 
to work out the necessary starting, 
ending und execute addresses. 

I am afraid that it will only work 
on games without autostarts such as 
Planet Invasion or Defense by 
Microdcal ie., ones which you must 
Exec to begin. 

So here is how to do it. After 
loading the program tvpe, 
PRINT PEEK (487)'256 + PEEK (488) 
and then press Enter. This will give 
you the starting address — take a 
note of this. 

Then tvpc: 
PRINT PEEK (126)*256 + 
PEEK{127)- 1 
and then press Enter. Th is will give 
you the ending address — take not of 
this. 

T h e n tvpc: 
PRINT PEEKj157j'256+ PEEK(158) 

and then press Enter , this will give 
you the execute address — take a note 
of this. 

Finallv tvpc: 
CSAVEM PROGRAM". STARTING 

ADDRESS, ENDING ADDRESS. 
EXECUTIVE ADDRESS 
and then press Enter and the 
program should be saved onto a 
cassette in an awaiting cassetie 
recorder. 

Alan Carlton, 
Bishopbriggs, 

Glasgow. 

SPRITE CHANGE 
l i s t i n g 5 in my pseudo-sprites 

p a r t i c l e in your January issue — 
the sprite designer program — needs 
the following changes to be made to 
it. 
Add these two lines: 

45 CLEAR 63990 (or 31199 it 16K) 
5085 IF N = 0 AND k = 1 THEN 

PRINT AT J.8; 
Change these two lines: 
1110 IF IN 64510 = a(6) THEN 

GOTO 3000 
3040 GOTO 1040 

Rober; Xeuman, 
Northamptonshire. 

ZX DRAW SIN 
hough the machine code for my 

^ J Z X - D r a w p r o g r a m in t h e 
February 198<l issue was correct, the 
Sin-table creation program was 

missing. Without this, the Circle 
routine will not work corrcctly. T h e 
necessary lines are: 
100 FOR K = OTO 179 
110 LET A = INT (256 x SIN 

(2 X PI x K/360)) 
120 IF A = 256 THEN LET A = 255 
130 POKE K + 16885.A 
140 NEXT K 

Thi s should be input and run 
before attempting to use the Circle 
routine. Having been run, this 
program can be deleted and forgotten 
about, as the Sin-table will be safely 
stored in the 2 R E M line. 

Spencer A Collyer, 
Rugby, 

Warwickshire. 

DRIVE STORE 

/
am a 14 year old Spcctrum user. 

Thi r ty five days ago 1 received 
my long awaited Microdrive order 
form through the post. 1 had read 
practically every review and article 
on Sir Clivc's Drive and was hell-
bent on buying one. 

A micracle though it is, my Drive 
and Interface I arrived 27 days after 
ordering. I attached it to the 
Spectrum in the described manner 
and switched on. Ping — miracle, 
number 2 — it actually worked. 

Soon, though, I grew tired of 
typing in non-scnsical little programs 
and data bases and files. I formatted 
my blank cartridges and started ro 
attempt to transfer my games 
software on to cartridge. As there is 
no facility within the system to 
transfer programs. I had to develop 
my own method for this. 

First, most professional programs 
have a Basic leader which handles 
the loading procedure. These pro-
grams can be merged to counteruct 
the auto-run. 

When the program is in memory, 
list it, and change the Load " " Code 
statements for the drive version. For 
the sake of simplicity and speed, cake 
out the screenS if there is one. as it 
will only be there for 10 seconds or 
so. Save the Basic program on 
cartridge with the auto run — if you 
want. 

Next comcs the hard part the 
machine code. For obvious reasons 
i his c a n n o t be l i s ted un l e s s 
disassembled and to save it you need 
two pieces ot information about the 
code — its stan address origin and 
length. 

Th i s information can be found by 
reading the header of the tape. M y 
program prints the name, length and 
start address. It works by calling the 

Load Bytes routine in R O M , and 
Poking the 17 byte header into 
RAM. this being translated by the 
computer. 

If the start address is greater than 
24610 then continue, if not give u p 
— this is because you will be Poking 
into the Chans or Maps of the 
Microdrive — the result being a 
crash. 

If all is well, load the program into 
the Spectrum and save it as Save* 
' m " ; l ; " n a m e " code X, Y. (X = 
Origin, Y « length). T h e n repeat 
this process for all the machine code 
blocks and try it out. 

Charles Cohen, 
TottcriJge, 

N20. 
10 FOR n=32500 TO 32513: READ 

at POKE n,a: NEXT r» 
20 CLS : PRINT AT 0,0j"Prepare 

Header" 
30 RANDOMIZE USR 32500 
40 PRINT AT 10,0;"NAME--"jr FO 

R N=3253l TO 325601 PRINT CHR* P 
EEK N;: NEXT N 

50 PRINT AT 11,Oj"LENGTH—"|PE 
EK 32562«2S6+PEEK 32361 

60 PRINT AT 12,0|"START AT--*j 
PEEK 32364•236+PEEK 32363 
9000 DATA 33,17,17,0,221,33.38,1 
27,62,0,205,86,3,201 

AUTO START rhis method not only a u t o - s u m 
your machine code programs, 

but also makes ihern almost copy-
proof. 

When you type Clear address, the 
S p c c t r u m p u t s two by tes at 
RAMtop. These are Poke address — 
3, 3 and Poke address - 2, 19. T h e 
contents of address — 1 are always 
set to zero. 

These two addresses point to the 
address which the computer will 
jump to when it has finished 
executing the program — or forced to 
stop by an error or Break — ie.. J u m p 
address = a + b * 2 5 6 . 

This is normally set to 4867. 
But. if you change the contents of 

the addresses to form the start 
address of your machine code, it will 
auto-run after completion of the 
Basic. It will also try lo execute the 
code before it is there, if it is broken 
into while loading. 

To do this: 
CLEAR acaress Lot a = (start of 
machine code); POKE address 
- 2. INT (a/256): 
POKE address — 3.a - 256* 
INT(a'256) 

Demonstration: T o execute a 
routine starting at 4757, as shown 
below, a tvpical program wouid be: 
10 CLEAR 31003: LET a = 4757: 

POKE 31001. INT(a/256): 
POKE 31000, a - 2564INT(a'256) 

ANOTHER BRICK IN THE WALL 
| | # i t h r e f e r e n c e t o T h e W a l l in y o u r J a n u a r y i s sue , T o m F i e r s 
W w exce l len t a rcade - s ty le g a m e h a s a b u i l t in d i f f i c u l t y level for 
k e y b o a r d p l a y e r s a f t e r t he f irst g a m e . Y o u r s tar c r u i s e r c a r e e r s 
s h a r p l y to t h e r i g h t , ou t o f c o n t r o l . 

O K we f i n d t h e t r o u b l e , A S w a s d e f i n e d t h r e e t i m e s — o n c e 
o u t s i d e t h e g a m e l o o p a t t h e k e y b o a r d / 
joyst ick se l ec t ion . F o r e i t h e r u s e , t h e p r o g r a m r e - e n t e r s a t l ine 
150, sees t h e w r o n g v a l u e in a n d P o k e s a 1 to 3 2 0 4 9 — joys t ick 
— in l ine 160. C h a n g i n g A$ in l ines 110, 120 , 160 to an u n u s e d 
va r i ab l e is p r o b a b l y t h e eas ies t s o l u t i o n . 

E r r o r t r a p p i n g in t h e m a c h i n e - c o d e l oade r c a n a lso b e i m p r o v e d 
by the a d d i t i o n a l l ine : 75 I F H > 2 5 5 T h e n 150. 

Edtvin M Matt, lFctnrtf£t\ Oxon. 
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20 GOTO 20 
RUN 

On pressing Break, the computer 
jumps to location 4757 and executes, 
printing up the message on the 
scrccn. 

David McGee, 
Liverpool. 

LANDER CRASH 

/
am afraid that the program Fast 
L a n d e r — S o f t w a r e F i l e , 

February, page 195 — contained 
some graphics characters that failed 
to list on the printer. The first 
statement of line 410 should read: 
410 LET a$ = " _ _ E F _ _ G H 
— EF I i_i 
EF.__. IGH , _ , » _ , I " 
when the contents of the string are 
all graphics characters or spaces. 
This string holds the Meteors so the 
game is a bit dull without it. 

D L D rum won J, 
Abingdon, 

OxofiJihitt. 

CORRECTIONS 
I'll, Iniingt for the Spectrum Draiinan 
came are COl'ltCt but thi• iuitrucnom for 
evtcwtg. fining .nd runuinf. the 
program need cta'ifiying. So A-wy j» 
katv aved a!I the Basic programs on 
tape you should have w problem % 

getting it to run if yon folu •.. '.ke.<i 
steps: 

i Run program I and uie :he :. de it 
creates using «• 5400. 

2. Run program 2. There is no need to 
aw the code ii create > time this ml! be 

nuoiporated by program .'/ 
V J'ypi m <i" load procaut J oier 

program 'J. You could Sew program 2 
^efonhand hut Jo not turn the mac/lint 
.•ft. Run program .? and i<rcv its 
•naetiive code using line 9i*9H. 

7. Save the code from program: / and 
3 as one block. To do thit follov the 
procedure given iir the start of page 76. 
ending with Save Code 25098,491 J. 

5. Run program 4 and then Set: it. 
Run prognim 5 and iave tlie machine 
code . nated using line 5200. Ignore she 
nniruciton given HI the text, Save COM 
UKVI, 2568. Thm is a /imprint. 

•> 1'i'M should IIOU.' hate t:.o blocks of 
machine code, nth from program I to 3 
and one from progrann 4 and 5. 
Crmbtiu litem into one block by 
enuring CLEAR 25087: LOAD 
CWf: LOAD "" Code. Sore them 
with SAVE "DCODE" CODE 
25088. mO. 

7. Run program 6 and then delete 
even line after line 1. Enter line SO as 
given in tine 200 and sat* trie Basic 
program lining the instruction in Hue 
210. .Ww /aw yOtn final block of 
machine , ode uting line 230. 

S You should now haze three funked 
piodhiir, the Basic program 6 coumting 
of Una ! and 10, and tav nuehw, .. >,/, 
hhvki. K'lifn run program 6' ::ill hud 
m iIn machine code blocki. \1ak.- ,mv 
the\ an- shircJ after prttgi,tin *>.••> \om 
final tape. Sou changt Hue 10 io read 
RASH VSR 30000. ana then enter 
Run. 

Our primer managed to scramble line 
710 m the Atari Lair listing. Only the 
first statement has been corrupted. It 
should read IF PF.EK(632X>!5 
TIIES BOSUS-BOSUS+I. The 
nit oj the line it given in thFebruary 
isnii \iaiiing with SOL'SD 2,20 etc . . 

Lin, 780 m Februarx V Free:: iv 
Froiget for the BBC was truncated It 
should nad LDA T.X. 

EDITORIAL 
W e ARE ABOUT TO be c o n v e r t e d . By Oc tobe r the 
first of the M S X m a n u a l - t h u m p i n g miss ionar ies 
will have arr ived f r o m J a p a n . F r o m t h e n on the 
cul ls of Sinclai r and B B C Basics, and any o t h e r 
fo rms of s o f t w a r e i ncompa t ib i l i t y could be u n d e r 
thereat. 

P r o g r a m s can be s w a p p e d b e t w e e n a n y m a c h i n e s 
that s u p p o r t M S X , M i c r o s o f t ' s s o f t w a r e a n d 
ha rdware spec i f i ca t ion . W i t h m o r e t h a n 5 0 , 0 0 0 
M S X mic ros a m o n t h c o m i n g of f J a p a n e s e 
p roduc t ion lines a l ready , this new s t a n d a r d a p p e a r s 
to be far m o r e than just a n o t h e r p r o m i s e of 
so f tware compa t ib i l i t y . 

If M S X does m a n a g e to gain a foo tho ld t h e 
advantages to use r s are obv ious . W h e n you visit 
f r i ends you will be ab le to take a long a b u n d l e of 
your Sony p r o g r a m s ' t o t ry out on the i r Y a m a h a . 
Because the t w o m a c h i n e s ' Basics are the s a m e you 
will also be ab le to d iscuss and sort ou t t h e finer 
points o f a p r o g r a m m i n g p r o b l e m on e i the r 
c o m p u t e r . 

T h a n k s to tha t compa t ib i l i t y , books , ar t ic les 
and courses will be equa l ly relevant to each of the 
15 or so mic ros thai are be ing p r o d u c e d by big 
names s u c h as Sanyo , C a n o n and H i t a c h i . 

Mic roso f t also p l ans to make da ta discs 
c rea ted u n d e r M S X - D o s c o m p a t i b l e w i t h I B M ' s 
M S - D o s . T h a t cou ld avoid the t i m e - c o n s u m i n g 
business of rekeying data w h e n you m o v e u p to a 
larger sys tem w h i c h uses the I B M s t a n d a r d . 
Eventua l ly y o u migh t even be able to f in i sh a job 
that you s t a r t ed in t h e office on t h e h o m e 
c o m p u t e r . 

A l though s o m e of the M S X m a c h i n e s cou ld cost 
as little £ 1 4 0 w h e n they first a p p e a r , m a n y will be 

targeted at the £ 2 0 0 mark — the Bri t i sh 
m a n u f a c t u r e r s ' weak spo t . T h e c o m p u t e r that 
domina te s the re at the m o m e n t is the C B M - 6 4 and 
consequen t ly it cou ld t u r n out tha t C o m m o d o r e 
suf fe r s m o r e t h a n any o t h e r ai the h a n d s o f the 
Japanese . 

Avai labi l i ty of so f tware is a lways wha t t e m p e r s 
praise for a n e w m a c h i n e . T h e a t t rac t ion o f M S X 
for c o m p u t e r m a n u f a c t u r e r s is tha t t hey k n o w tha t 
any new m a c h i n e they p r o d u c e will a r r ive on the 
market to find a r a n g e of sof tware wa i t i ng for it. 
The real ques t ion is w h e t h e r the p r o g r a m s tha t 

have a l ready been wr i t t en in J a p a n will be good 
enough to get t h e M S X show u n d e r way in the 
U . K . in the first p lace . S o f t w a r e — a n d pa r t i cua l r lv 
games sof tware — a lwvas has a na t iona l s lan t : for 
example , the Br i t i sh seem keener on novel ty t han 
the Amer icans . 

Wha t will be c ruc ia l to the success of M S X 
micros is h o w m a n y Bri t ish s o f t w a r e h o u s e s arc-
pul led in to wr i te p r o g r a m s for t h e new s t a n d a r d in 
its early days . T h e bai t fo r those p r o g r a m - m a k e r s is 
that even if ind iv idua l M S X c o m p u t e r s o n l y sell in 
small quan t i t i e s c o m p a r e d wi th , say, the S p e c t r u m , 
all the M S X m a c h i n e s pu t together could 
cons t i tu te a very large and lucra t ive s o f t w a r e 
marke t . 

W i t h that k ind of th rea t could t h e t ime n o w be 
right for S incla i r and Acorn to e n d the i r long-
r u n n i n g feud a n d crea te a c o m p e t i n g h o m e -
c o m p u t e r s t anda rd? E v e n if tha t u n h o l y al l iance 
w e r e in the least likely it w o u l d p robab ly a l ready be 
too late. By t h e t i m e the spec i f ica t ion h a d been 
agreed and m a c h i n e s bu i l t , M S X w o u l d be c i the r 
es tabl ished or a fa i lure . 

How to write for Your Computer 
W e called this magazine Your Computer precisely because w e we lcome your 
views, tips and hints and even your crit icism of machines and sof tware in general. 
If you wou ld like to see your name in print, whether on a Sof tware File program or 
a fu l l -b looded article, here is how to go about it. Ideally, all articles should be 
typed double-spaced on one side only of un i fo rm sheets of paper. If l istings can 
be dumped directly f rom a printer you can always use a fr iend's or user group's 

this minimises the risk of error. In a perfect wor ld a cassette wou ld 
accompany the article. That considerably speeds up the checking process. Not 
only do you get to air your o w n discoveries and opinions, bu t w e wil l even pay 
you for the privilege. W e pay £35 per published page that 's as it appears in the 

magazine and includes i l lustrations. 
W h y not give it a try? You have noth ing to lose but your postage. 
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Giving voice 
to Spectrums 
Tki.ksoi'xd has had to make its 
beep booster for the ZX Spectrum 
even smaller to fit inside the Series 3 
Sinclairs. You can, of course, always 
output the Spectrum's inadequate 
sounds through a playing cassette 
r e c o r d e r but C o m p u s o u n d ' s 
Telesound allows you to play it out 
through the TV for just £10. 

Apple says there are 126K's in 
Macintosh — plus monitor 

Showjumping 
is for girls 
Gamks for g i r l s are few and far 
between but Case C o m p u t e r 
Simulations is bringing out a whole 
series of new programs for the 
Spectrum under the Games lor Girls 
label. Best of the bunch is probably 
Hicksted — Mathsicd a combination 
of a show-jumping game and table-
tester. 

Microvitec's Cub monitor is 
designed specifically for the 
Spectrum owner who plans to 
upgrade to a Sinclair QL one 
day. The Cub 1431/MZ has a 
built in Spectrum interface 
card which effectively converts 
t h e l u m i n a n c e a n d 
chrominance signals at the 
Spectrum's ports into the 
RGBfTTL format. When you 
upgrade to a computer like the 
OL which has a proper RGB 
output you can switch the 
interface out of the circuit and 
use the Cub as a conventional 
RGB monitor. At £300 the 1431 
is almost twice as expensive as 
buying a colour TV to use with 
your Spectrum — although the 
guality of the picture will be far 
higher with the Cub and will 
allow you to upgrade to a 
computer with 80-column 
display. 

A l f irs ; c.ijisci: you could be 
forgiven for thinking that the £.2,000 
Macintosh system has lit lie to do 
with home computers. But one day 
all micros mav look like this. 

Just five months ago Apple made it 
easier for people to interface with 
micros by introducing the l.isa — a 
£6.000 computer which simulates a 
traditional desk full of folders 
notepads and calculators from which 
you could choose what you wanted to 
use by moving a mouse — a sort ot' 
upside down trackball — around on 
your real dcj»k. 

Now Apple has put many of those 
facilities on the Macintosh and is 
working on a £400 home micro using 
the same sort of ideas. The 
Macintosh itself is a real 32-bit 

6SOOO based micro with 128K. RAM, 
keyboard, mouse and all in one 

monitor ana 3m. disc drive unit 
which looks like a 1950's television. 

Wait a moment while I refill 
your cartridge 
Win \ vot* start getting bored with a 
cassette program you can always 
erase it and use the cassette again to 
record some music — but what do 
you do with an old cartridge? Just 
take it back to the shop and have it 
••refilled" with another program if 
its one of the new Romox 
cartridges. 

Prism plans to put a Romox 
terminal in every high street store 
that sells software. F.ach shop will 
have a stock of blank EPROM 

On its own the Casio PB-700 is a smart high-specification 
portable computer with 4K RAM and an excellent four line liguid 
crystal display. Add the four colour printer plotter, the 
microcassette drive and some add-on memory and you have a 
battery operated go anywhere system for around £400. This 
makes it cheaper than the comparable Epson HX-20. 

cartridges, which you will be able lo 
buy for about £15 each, and a 
terminal which can download games 
and other software straight onto the 
blanks from a central computer. 

T h e s c h e m e h a s o b v i o u s 
attractions to Prism who distribute 
software by road rather than by wire 
at the moment and. if the cartridges 
stari lo edge cassettes out of the 
market, to the software houses. It is 
much more difficult to make pirate 
copies of cartridges than casseiies. 

It may be less attractive lo 
computer owners who at the moment 
if they buv games on casscttc can 
build up a library of games like they 
would a record collection — and for 
about the same price £5 or £6 a 
time. 

The Romox-rcfills will cost around 
£1 to £10 a time but each one you 
want to keep will cost you £.20 
including the cost of another blank. 



NEWS 
Commodore 264 includes word 
processing, spreadsheets and filing 

Kershaw's 
secret passion 

With RHE digitising TV 
pictures is as easy as BBC 

Cyber man David Sands was championning talking dashboards 
years before cars like the Austin Maestro and Renault 11 
appeared. Now his company Cyber Robotics Is producing 
precision made one armed robots that will run on the BBC. 
Dragon, Oric or Spectrum. These Cyber 310s can rotate freely 
on their bases, pivot through 3009 at the shoulder and have 
double-jointed elbows and wrists. The hand is a gripper. and 
using Roboforth — Cyber's Forth like language you can control 
it finely enough to control a soldering iron in case you want to 
set up your own automated production line. The only snag is 
the price — £650 for a fully working robot arm v/ith 
demonstration software. Cyber Robotics is based in Cambridge 
on (0223) 210675. 

li vol \T l-Vl-R been chcered up by u 
bumper sticker in a traffic jam saying 
"I 'd rather be surfing" you may like 
to know that if Nick Kershaw — who 
is zooming up the charts with his 
single "Wouldn't it be good" — was 
allowed a bumper stickcr it would 
read "I 'd rather be playing computer 
chess". 

B U I L T - I N SPEECH A N D S O F T W A RE a r e 

strong points of the 264 and 364 — 
the first of the so-called Triple Four 
series of Commodore home com-
puters to follow on from the 64. 

Making a mistake when you are 

of art back on to video tape. The 
puck consists of an EPROM chip 
containing the software which plugs 
into the BBC's spare ROM sockets, a 
light pen, and a digitiscr which is 
housed in the much-photographed 
but rarely seen second-processor 
style Acorn peripheral box. 

The digitiser can accept colour or 
black and white input but can only 
openite in monochromc with eight 
different shades of grey. RH 
Electronics is on (0223) 311290. 

Inventing your own 
computerised cat door is just 
one of the uses you could put 
Commotion's little Beasty to. 
Beasty is an interface which 
allows a BBC Micro to control 
up to four servo motors which 
you could use to open and 
close curtains to give 
potential burglars the 
Impression that you are still In 
the house when you are away 
on holiday or to control a 
robot arm or even open a cat 
door. The next stage, or 
course, is to add some 
sensors so the computer can 
for instance detect when your 
cat is outside the door and 
know to open it. At the 
moment the Beasty costs £50 
and the servos £14.50 but 
Commotion Is v/orklng on a 
Super Beastie which will 
incorporate sensors as well. 
Commotion is on (01)-804 
1378. 

programming the 364 could be 
humiliating because a built-in voice 
gives spoken error messages — "you 
forgot to hit the return button 
dummy" — or words to that effect. 
First on the market will be the 264, 
available in the late Spring in 
America and a little later here. 

Although this has 64K RAM like 
the 64 almost 60K will be available 
for Basic programming instead of 
less than 40 on its predecessor. The 
264 also has improved Basic, a built-
in monitor, scrccn windows, a choice 
of 128 colours and a help key. 

A range of models of the 264 will 
have different built in programs on 
ROM chips. "Commodore is putting 
more software on silicon than any 
other company" according to Sig 

Hartmann of CBM's Computer 
Systems Division. One of the options 
will be called 3-plus-l. This includes 
word processor, electronic spread-
sheet, filing system and graphics — 
very similar to the free Psion 
son ware Sinclair plans to offer with 
his QL. 

With the Commodore you will be 
able to make use of windows to look 
at the word processor and the shrcad-
sheet simultaneously. 

Commodore is also talking about 
introducing a 128K version of the 
Commodore 64. and with the 264 
likely to cost less than £300 it is not 
surprising that the company is 
confident that it will stay as number 
one in ihe world home computer 
market. 

D I G I T I S I N G T V P I C T U R E S i s o n e o f t h e 

most visually exciting applications 
for computers — but until recently it 
cost too much for home micros. Now 
RH Electronics has developed a 
video digitiser pack for £250 on the 
BBC Micro which allows you :o take 
pictures straight from a video or 
camera and manipulate them on 
scrccn using a light pen to add details 
to the picture and blowing up and 
rearranging sections of the scrccn. 

You can save your finished works 

C © M M @ T I © N 
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LORDS OF TIME 
Joins our range of acclaimed pure-text puzzle adventures, at £9.90, for: 

BBC 32K COMMODORE 64 SPECTRUM ask LYNX ASK NASCOM 32K ORIC ABK ATARI 32K 

ADVENTURE 
REVIEWS 

"Adventures which have a 
fast response time, are 
spectacular in the amount 
of detail and number of 
locations, and are available 
to cassette owners.. I am 
extremely impressed .. The 
Level 9 Adventures are 
superbly designed and 
programmed, the contents 
first rate. The implementa-
tion of Colossal Cave 
(Adventure) is nothing short 
of brilliant; rush out and buy 
it. While you're at it, buy 
their others too. Simply 
smashing!" 

-SOFT, Sept 83 
"\ found Dungeon 
exceedingly well planned 
and written, with a fast 
response. There are well 
over 200 locations and the 
descriptions are both 
lengthy and interesting. The 
objects number about 100. 
It could therefore take 
some months to explore 
the whole network, giving 
many hours of enjoyment In 
the process." 

- C& VQ, Sep 183 
"The descriptions are so 
good that few players could 
fall to be ensnared by the 
realism of the mythical 
worlds where they are the 
hero or heroine.. .great fun 
to play." 

-Which Micro?, Aug 83 

"My appetite has been 
whetted and I intend to get 
my own copy (of Snowball) 
to play." 

-What Micro?, Dec 83 [" 

MIDDLE EARTH ADVENTURES 
1: C O L O S S A L ADVENTURE 
A complete, full size version of the classic mainframe game 
"Adventure" with 70 bonus locations added. 
2: ADVENTURE QUEST 
Centuries have passed since the time of Colossal Adventure 
and evil armies have invaded The Land, The way is long and 
dangerous; but with cunning you can overcome all obstacles 
on the way to the Black Tower, source of their demonic 
power, and destroy it 
3: DUNGEON ADVENTURE 
The trilogy Is completed by this superb adventure set in the 
Dungeons beneath the shattered Black Tower. A sense ot 
humour is essential! 

THE FIRST SILICON DREAM ADVENTURE 
1: SNOWBALL 
The first of Pete Austin's second trilogy. The giant colony 
starship, Snowball 9. has been sabotaged and is heading for 
the sun in this massive game with 7000 locations. 

ADVENTURE 
REVIEWS 

"This has to be the bargain 
of the year. If adventures 
are your game then this 
(Colossal Adventure) is 
your adventure." 

-HCW,5Sept83 
"Colossal Adventure is 
simply superb. Anyone who 
wishes to use adventures in 
an educational setting 
really must use and see this 
program as it emulates 
Crowther and Wood's 
masterpiece so well. For 
those who wish to move 
onto another adventure of 
similar high quality, 
Dungeon Adventure is to be 
recommended. With more 
than 200 locations, 700 
messages and 100 objects 
it will tease and delight!" 

- Educational Computing, Nov 83 

Colossal Adventure is 
included in Practical 
Computing's Top 10 games 
choice: "Poetic, moving and 
tough as hell." 

-PC, Dec 83 
"To sum up, Adventure 
Quest is a wonderful 
program, fast, exciting and 
challenging. If you like 
adventures then this one is 
for you" 

- NILUG 1.3 
"Colossal Adventure .. For 
once here's a program that 
lives up to its name,. a 
masterful feat. Thoroughly 
recommended" 
- Computer Choice, Dec 83 

"wholly admirable'' 
- Your Computer, Sept 83 

THE LORDS OF TIME SAGA 
7: LORDS OF TIME 
Our congratulations to Sue Gazzard for her super design for 
this new time travel adventure through the ages of world 
history Chill to the Ice-age, go romin' with Caeser's legions, 
shed light on the Dark Ages etc. etc. We'll be selling this 
game mall-order from January 1st. 

Price: £9.90 each (inclusive) 

Level 9 adventures are available from good computer shops, 
or mail-order from us at no extra charge Please send order, 
or SAE for catalogue, to: 

LEVEL 9 COMPUTING 
Dept V . 229 Hughenden Road High Wycombe, Bucks 
HP13 5PG 

Please describe your Computer 

ir 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
N 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

48 YOUR COMPUTER. MARCH 198<J 



NEWS 
Yamaha on vibes leads the way to 
polyphonic YIS-503 cacophony 

TOP 20 
Game Company Machine 
•A l chemis t Imagine Spectrum 
• A t i c Ultimate Spectrum 

Atoc 
• B a t t y Atari Atari 

Buildars 
•Cuvorna Cenuotof t Atari 

Khulkn 
•Chequarod Paion Spectrum 

PI09 
•Chuck la A&F B8C 

Egg Software 
• C y l o n Salamander BBC 

Attack 
• E i g h t Ball Microdeal Oregon 

Pool 
•Harr ie t One 

Attack 
•Hungary Melbourne CBM 64 

Horace House 
• i n t e r - Commodoro CBM 64 

national 
Football 

• J u n i o r a Microdcol Dragon 
Rovongo 

• M a n i c Bug Byte Spectrum 
Minor 

• M e t a - Uomasoft CBM 64 
galactic 
Llamas 

•Planetoids Acornsoft BSC 
• P y r a m i d fantasy Spectrum 
• S c u b a Diva DurreU Spectrum 
• T h o Wizard Melbourne Vic 2 0 

and iho House 
Prlnceaa 

• 3 D Ant Quicksilva Spectrum 
Attack 

• 3 0 Grand DK'tronics Spectrum 
Prix 

Y A M A H A ' S Y I S - 5 0 3 micro is more 
than jus: another MSX machine. In 
Japan it is already available with a 
plug-in piano keyboard and SGF-01 
synthesiser unit with a whole 
orchestra of built in sounds. 

The screen display allows you to 
switch in any of 20 ins:rumer.!s from 
horns and bass guitars to zithers, use 

Brother EP-44 
big for 1984 

to point out that Quicksilva is no: 
giving up shoot-'em-ups although 
the company is not considering 
m a k i n g a g a m e o u t o f When the Wind 
Blows Raymond Briggs book about 
the shoot-'em-up to end all shoot-
'cm-ups - World War III. 

As Cooper says "nuclear war can 
upset a lot of people." 

Quicksilva goes soft 
with the Snowman 
E V E N Q l M C K S I L V A ' S bloodthirsty 
Software Manager Paul Cooper has 
10 admit chat there's "no death and 
nastiness" in Snowman — the 
company's la:es: release which costs 
£7 for the 48K Spectrum — based on 
the Raymond Briggs book. A little 
boy has four goes to build a 
snowman, braving the perils of gas 
flames which car. melt the snow he is 
collecting and warding off sleep 
monsters with an alarm clock. The 
worst that can happen is drifting 
peacefully back to sleep. Quicksilva 
is considering using other Raymond 
Briggs characters such as Fungus and 
Bogeyman and Paul Cooper is quick 

Personal CP/M 
first on Adam 
W H E N T H K C O L E C O Adam computer 
system goes on sale in Britain later 
this spring it will become the first 
home micro to have Digital 
Research's Persona! CP.'M available 
.is an option. 

If your micro can run the CP/M 
operating system you can use any of a 
whole library of programs written for 
the hundred different machines 
which can all run CP/M. The 
problem is that usually you need a 
disc drive but Digital has brought 
out a miniaturised version of CP/M 
which can fit into a few K of memory 
and so can be loaded from cartridge 
or tape. 

Digital is producing a tape of 
Personal CP/M which can be loaded 
from the Adam's -.nteperal cassette 
drive. 

B R O T H E R is making great play with 
the idea that 1984 is going to be a big 
year for the company. It has certainly 
started in the right way with the 
release of the EP-44 — a battery-
powered electronic typewriter which 
can store three pages of text and 
double up us an RS-232 computer 
printer. 

Also new is the £180 HR 5 dot 
matrix primer which come in RS-
232 and Centronics versions. Both 
the HR 5 and EP-44 can print 
directly onto thermal paper or, using 
relatively expensive thermal ribbons, 
onto plain paper. But while the HR 5 
has a 9 by 9 matrix print head which 
gives the traditional dot printer 
domino effect the EP-44 uses a 24 by 
18 matrix to form each character 
which gives u quality approaching 
daisy wheel, 

The EP-44 has a built in one-line 
liquid crystal display for error 
checking and a 4K memory for 
storing text, which you can call back 
to edit or feed out through the P.S-
232 interface to another computer or 
even connect to an acoustic coupler 
to use as a makeshift go-anywhere 
terminal. 

The EP-44 costs £220 and Brother 
is now working on a £300 machine 
for release later in the year. 

Imagine programmers Eugene "Wacky Walters" Evans and Mike 
Glover left, and centre left, are hoping that these are the last bugs 
they are going to find In their forthcoming Commodore 64 game 
Psycalpse. While Eugene and Mike tackle the Commodore Ian 
"Zip Zap" Weatherburn, centre right, and John "Zoom" Gibson, 
right, seem to be experienceing the same sort of problems writing 
Bandersnatch for the Spectrum. As you may have noticed the 
Imagine programmers use Sage micros to write the programs 
which are then converted for the particular machines they will run 
on. Once the new Sinclairs start arriving Imagine plans high speed 
games to take advantage of the QL's high speed 68008 processor 
and 128K RAM. 

special effects noises such as 
raindrops or ambulance sirens set up 
disco, rock, jazz, swing or even wultz 
backing rhythms 3nd split the 
keyboard to allow you to play 

different instruments with each 
hand. 

In October Yamaha is introducing 
the 503's big brother — the CX-5 
into Britain. 
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Biast off to ADVENTURE 
Create and solve ADVENTURE 
programs on your Spectrum, 
Commodore 64, Dragon, Oric or 
BBC Micro. 

CREATING ADVENTURES ON 
YOUR ZX SPECTRUM -
Peter Shaw and James Mortleman. 
Create and solve Adventure 
programs on the Spectrum with 
this exciting new book which 
includes five complete major 
programs, plus chapter after 

chapter of hims and tips to help you 
write your own programs. Chapter 

headings include Creating Locations; Picking Tnings Up; 
Monsters; Adding Graphics; ana Adding to the 
Vocabulary. Just £4 .95 and you're up and away. 

CREATING ADVENTURE PROGRAMS ON YOUR 
COMPUTER - Andrew Nelson. If your computer uses 
a version of Microsoft BASIC, then this book is for you. 
It contains three complete Adventure programs, along 
with extensive documentation to help you create and 
solve Adventures. Suitable for use with the Commodore 
64. Dragon, Oric, BBC Micro, Sirius, IBM PC and 

Apple, you'll find this bock an 
easy - to - understand 
primer on Adventure creation. 
The lull-length programs 
include WEREWOLVES AND 
WANDERER and THE AFTERMATH 
OF THE ASIMOVIAN DISASTER. 
This book is just £ 4 . 9 5 

• >) ' r,T ' 

Interface Publications, 9-11 Kensington High Street, London W8 5NP. 
Please send rr.e the following books. I enclose £ 
• Creating ADVENTURES on your ZX Spectrum 

Shaw/Mor.!eman — 4.95 
• Creating ADVENTURE programs on your Computer 

Andrew Nelson — £4.95 

Name: 

Address: 

II1TERRKE 
PUBLICATIONS 

Ccrr.p-'.or and bsok traao suppled cy Tr* Compu:or Bsokahop. 
30Linccx.noad,Ollon BumsnghamB276?A:C21 7077544,minx 334361! 

M 
W THE 

m 
m 

MICRO WORKSHOP 
MICRO COMPUTER 

SPECIALISTS 

Software and hardware over the counter for 
Sinclair Spectrum, ZX-81, BBC, Vic-20, CBM-64 
etc. 
* C O M P U T E R S * RAMPACKS 

# BOOKS 
* DISCS 

# TAPES * L I G H T PENS 
* C O M P O N E N T S 4 

Business/Serious Programs available 
Located directly opposite Epsom Mail Line 
Station. Visit us or ring for friendly service. See 

and try before you buy. 

* JOYSTICKS 
* KEYBOARDS 

12 STATION APPROACH 
EPSOM, SURREY, 

EPSOM 21533 
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I could 
do 

that 
This month 's problem wi l l 
require you to brush up your 
O1 level mathemat ics or at 
least some elementary 
tr igonometry. The object is to 
create an interest ing display 
by rotat ing a message or a 
name around the screen. Your 
program should be able to 
input a str ing and then move 
it in a c i rc le around the centre 
of the screen. 

As the st r ing is pr inted at a 
new posi t ion the program 
should delete it at the o ld 
posi t ion, To make the task 
more di f f icul t your program 
should also vary the radius of 
the circle by a few uni ts every 
revolution so that the 
message appears to dr i f t in 
and out to and f rom the 
centre. It should be possib le 
to implement th is on any 
computer wi th the SIN and 
COS funct ions and PRINT 
TAB(x,y) or its equivalent. 

January's problem asked 
compet i tors to s imulate the 
processor 's interrupt rout ines 
in Basic. The entry f rom 
Debbie Smith, 34 Brudenel l 
View, Leeds 6, West Yorkshire 
was judged to be the most 
deserving of the £15 prize. It 
runs on the BBC micro and 
includes counters to show 
how long each interrupt 
rout ine has been running. 

JO 0I» A<4> lt.-0 13 At-Ih*rr*II> 
k i i r « - • « • im-N d o i - u i r u 1 t > « * l - i 
s o t f 1HSM A I I 1 - 1 . IT l_C2 T - i « L - ? 
•O IF M»*0- TKN AlJJ-l i lr <_<3 !>«• L*0 
« C».6l IP !.•(! THCH 13 
SO IF L-1 TICN IHIMT -6*£A* * l » n . l 
no IF v « 3 TiiKN FMIMT -eCMTH -1*111 io in l-j n«N mini "clock •»•«.! oo tr 4111*000 iw »"ii-> t>«« ah.i-oii-m.-i 
i o j r fliCD'O A < W - * t O V i 

i w WHO i n 

Starting out in home 
computing? First Bytes 
is for you. Just write to 

Your Computer with any hardware or software 
problems, no matter how small or simple. 

Is a 32-bit 
chip better 
than 16 
SlNci VIK S NH\\ Q L m a c h i n e JI:IS 
opened up a fresh can of worms, with 
lis 32-bit, 16-bit or is il iusl 8-bit 
processor. Sinclair itself is claiming 
thai i lie Motorola 68008 chip around 
which the QI is built is a 32-bit 
processor, but no: everybody agrees. 
So is it true? And are 16 or 32 bits 
belter than 8 anyway?1 

The processor chip is the part of a 
computer which does most of the 
work, h moves characters from place 
to place in memory, it alters them as 
instructed, it calculates, and il 
control most of the other parts of 
the system. On micro computers the 
processor is physically a single chip, 
usually the largest chip on the main 
circuit board. I: is sometimes called a 
microprocessor. 

More than any other hardware 
factor, the choice of processor made 
when the computer is designed 
determines the characcr of the 
completed system — how fast it will 
be, how much extra memory the user 

can easily add, and often what 
softwaie will run on the system. 
Most of all, it will determine ho* 
much the computer will cost to 
build. 

Up to now all the successful home 
computers have been based around 
8-bit chips, like the Z-80 in the 
Spec:rum and ZX-8U and the 6502 
in the Commodore 61, Vic and BBC 
machines. The 68008 in the Sinclair 
QL is undoubtedly a new develop-
ment. whalevet else il is. 

Before getting further into this 
discussion it all you want to do is buy 
the best m a c h i n e for y o u r 
requirements let us admit that you 

do not need lo know about any of 
this The best approach is to ignore 
the hardware spec altogether and 
look at ihe software and the pricc 
Does the QL's bundled-in software 
do what you want u to do? Arc the 
kind of programs you want available, 
or likely to be available"' If the 
answers are no look elsewhere. 

The processor's iob then is all 
about moving data and instructions 
from one- place in RAM or ROM 
memory to another place in memory, 
and manipulating them. The speed 
at which it does this is really what it 
is all about. The faster the processor 

(continued on page 53) 

Printer comparison 
"I have had a Spectrum for 
some time now. and have just 
bought a BBC. Now that I have 
got a more advanced machine I 
find I am doing a lot more 
programming, and my next 
purchase is going lo be a word-
processor. The problem is that 
I do not know very much about 
pritners except that I am going 
to need one they are expensive. 
Can you tell me more?" 
T H K HKVI thing you ought to 
ascertain if you are thinking of 
buying a printer is the purpose for 
which you want to use it. Obviously, 
if you are just doing listings and the 
like you will not need a letter-perfect 
printer costing several thousand 
pounds. 

The manufacturers do not do very 
much to help you choose: because 
makers of cheap daisvwheel printers 
started dubbing them letter-quality 

— the sort of thing you would be 
happy to send a letter to your bank 
with — the makers of more expensive 
office type printers had to think of 
something better — hence letter 
per feci. Matters have become even 
more confused of late by the makers 
of high quality dot matrix primers 
calling them almost letter quality. 

So what are the choices? At the 
bottom end of the market are the 
narrow paper-roll type printers, 
which usually take 4.5 inch paper 
and start at about £100. These are 
okay for listings, given that the print 
is of a fairly low quality and is either 
small at 80 characters per column, or 
hard to read at 40. 

To move up from these makes a 
sizeable dent in your wallet. The 
next majoi type of printer is the full-
width dot matrix printer. These used 
to cost in the £250 plus pricc range, 

(continued on page 53) 
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SIR RESEARCH PRESENTS: 
OUR RANGE OF PERIPHERALS FOR THE 

NEW ACORN ELECTRON 
SIR ELECTRON SIR ELECTRON PRINTER 

12-ROM BOARD & JOYSTICKS INTERFACE 
• Provides for up to 192K of ROM space (16K of this wi l l • CENTRONICS printer imorface. 

support either ROM or R A M I • Analogue-to Digital Converter {ADCl a l lows use of anv BBC-
• Fully buf fored design. compat ib le joyst icks. 
• Easy to install, just plugs in. no soldering necessary • F u l l f i rmware support 
• A l lows further expansion via roar edge-connector . * N o soldering, plug in design. 
• Permits use of most BBC ROM-based so f tware Isuch as •Bu i l t - in , versati le edge-connector provides for further 

VIEW. PASCAL, FORTH, etc) . expansion. 
• Price: £ 4 0 . 0 0 + VAT •P r i ce : £ 4 5 . 0 0 + VAT 

AVAILABLE SOON: INPUT/OUTPUT PORT, RS423 INTERFACE, and more! 

SIR BBC ROM EXPANSION BOARDlVIODEL TWO 
THE ROM BOARD FOR THE BBC MICRO -

NOW WITH RAM!! 
NEW IMPROVED FACILITIES! NOW EVEN EASIER TO FIT! 

• 12 extra ROM sockets complement those already provided « N 0 soldering, olug-m design, 
by the micro to al low up to 256K ROM space. • Fits easily inside BBC case. 

• Four of these sockets can support either ROM or Stat ic RAM • P k , t J s i n t o C p U socket via short f lexible connec tor. 
{up to 16K max imum RAMI . • I m p r o v e d plug design al lows the Model 2 board to .connect 

, n , , securely to any type of BBC CPU socket w i t h no harm to 
• The Model 2 board a l lows swi tch ing between mult iples of micro or board. 

2K, 4K, 8K or 16K ROM RAM. • B o a r d is held in place by sturdy supports . 
• Fully buf fered design. • Full instruct ions orovided. 

SIR BBC ROM EXPANSION BOARD MODEL 2: PRICE £ 4 0 . 0 0 + VAT 

T H F M F M O T F P H M T V ^ F R I F ^ B B C m i c r o c o m p u t e r <59501. computer concept s 1 n c i v i c i v i v j 1 n v ^ n i v i 1 yv. o c n i c o bbcmoiIcib £399.00 graphicsrom 139951.wordwise THE ALL-PURPOSE SYSTEM B B C M o d o l B O £ 4 6 9 . 0 0 1 3 9 . 9 6 ) an i l DISC O O C T O R 1 2 9 . 9 5 ) 

A r c w d e p a r t u n i III m i c r o c o m p u t e r t e c h n o l o g y . Uui M o m p t o c h MTX ao«'P6 i» 

a l r e a d y c a p a b l e or v e r y oasi ly a d a p t a b l e t o a l m o s t «v®ry a p p l i c a t i o n J u s t n i Q P nR I \ /F< i 
g U n c c t h r o u g h I h e . l a n d e d feature. b e l o w . , 0 0 K £ 1 9 9 . 0 0 M O N I T O R S 
H A R D W A R E 3 2 K HAM o n t h e M T X 5 0 0 6 4 K o n t h e M T X S 1 2 R A M Dutll 2 * 1 0 0 K .. i 0 0 S a i i v o H>G > 2 ' 1 8 0 0 0 
e x p a n d a b l e l o 5 1 2 K 4 0 c o l u m n t e x t 2 6 5 M 9 2 h i g h - i e s o l u t i o n g r a p h i c s w i t h Dual 2 • 4 0 0 K £ 6 6 9 . 0 0 BMC B G 1 2 " £ 9 0 . 0 0 
ail 1 6 c o l o u r s a v a i l a b l e 3 2 e a s i l y m o v e a b l e u s e r d e f i n e d g r a p h i c s c h a r a c t e r s M i c r p v t e c 1 4 . . . £ 2 2 9 . 0 0 . ^ Kaga Viaontl C285.00 
S p r i t e s C e n t r o n i c s p r m t e i pu.-t t w o . c y s t i c * p o r t s c a s s e t t e p o r t l "?cO K a g a Vision III £ 3 9 9 0 0 
s e c s ' a t e " V a n d V i d e o M o n i t o r o o r t s - c h a n n e l s o u n d w i n h -fi o u t p u t r=.=i _ 
tin»e c ' o c k fu '1 -moving 7 9 - k e y keyhos r - d w t h n u m c r i c k e y p a d :;nrf 8 Twi;.- P R I N T E R S 
f u n c t i o n K e y s p l u s d e d i c a t e d c a r t n U g n p o u E ^ K ' - S O .. . . C 3 9 9 0 0 
SOFTWARE - 2 1 K ROM c o n t a i n s a s s t a n d a r d langu . i . j c r . MTX BASIC. M T X W p s o n R X - 8 0 . . ' £ 2 7 5 . 0 0 m , C I M C C C CVCTtTR/lC 
L O G O c o m m a n d s NODDY h u m o r i n g l a n g u a g e s R O M r o u t i n e s i n c l u d e ilX MO F T £ 2 8 9 . 0 0 r n o ^ u i n n n i c p 
ASSEMBLER,D.SASSEMBLER and display or 2H0 CPU f 3 b S f p " " " " ^f^nis t .CH.od un,« 
t r e m o i y a n d p r o g r a m w h i c h c a n h o m a m o u ' i i i c d f r o m thrt k i t y h o a r d . m a c h i n e _ u k , 6 1 0 0 £ 3 9 9 0<l i n t « r ' a c c s w>tr- tri<? BBC M i c r o l o c m n i e 
c o d e ( N o g r i m i ore cos i ly ca l l ed ' r o m B A S I C . Vir tua l S c m « m faci l i ty e n a b l e * u p a cnmpri«h<in«.v* b u M M w s * y w m . T h o 

. . " . . . . . Oi«C Pack i n c l u d e * i Win 4 0 0 K ri'ivoa; 
t o e i g h t s e c t i o n * o l s c i o e n lu w o r k i n d e p e n d e n t l y w i t h lull n c r e c n fac i l i t i e s ; £ 8 0 s e c o n d i i r o c e j r . o ' G4K H A M ' 
PASCAL is avitiliihlo 08 an add onnbM pack. NOW WITH FREE SOFTWARE 

S O F T W A R E -Wordproc ••-. s o t . d .uobase . 
M E M O T E C H MTX 0 0 0 .. £ 2 7 5 0 0 W e h a v e uvur 2 0 0 t i t les c u r r e n t l y In RpiO«r;sheet & m a n a g e m e n t g o m e ) 
M F M n T r r i . M T X . - 1 9 ' r t i n n n S t o c k i nc lud ing R O M h i s c d p r o g r a m s T ' e c o m p e t e s v s t e m . s ovaOdble lor MEMOTCCM M T X 0 1 2 £ 3 1 5 0 0 s u c h a s VIEW 159 8 0 1 . H C C S P A S C A L Only £ 8 3 9 . 5 0 " 

All our prices are inclusive of VAT unless s ta ted otherwise. 
Postage and Packaging 

Please add £1 P&P {small itams: ROM Boards, etc.): £10 P&P llarge items: Printers. Monitors, etc.} 
Access/Barclavcard Telephone orders welcome. 

SIR COMPUTERS Ltd. 
91 Whitchurch Road, Cardiff CF4 3JP 

Telephone: Cardiff (0222) 621813 



BEGINNERS 

not necessary. 
The more memory a system has 

easily available to it the better 
because otherwise large amounts of 
data or programs have to be 
continually transferred between the 
ava i l ab le m e m o r y and some 
secondary storage device such as 
discs. In fact, large memory space is 
particularly important for home 
computers, which ore often used 
without discs and which need a fast, 
colourful graphic display, which also 
eats up memory. 

But probably the greatest glory of 
the 68000 family is the machine 
language instruction set. Machine 
language is the native language of the 
machine. It not necessary to know 
anything about it to run software or 
write programs in Basic. But many 
computer users get interested in it, 
and Basic programs are themselves 
a u t o m a t i c a l l y t r a n s l a t e d in to 
machine language before they arc 
run, so how good the instruction set 
is it docs clVcci the system's 
performance anyway. 

The QL's 68008 has the same 
instruction set as the other members 
of the 68000 family. Each machine 
language instruction is specified by 
ar. op code, which in the case of the 
68000 family is 16-bits long. The 
processor m the typical home micro 
uses op .."odes only S-bits long. 

The extra width of the 68000 op 
codes mean that the number of 
potential instruction code variations 
goes up from 256 to over 6-1,000. 
This means the machine language 
programmer or Basic interpreter can 
specify* more accurately what the 
processor is to do, using fewer 
instructions. In fact, the 68000 
family has a carefully chosen set of 
just 56 fundamental instruction 
types, which can be varied in a vast 
number of ways. 

This way the instruction set is both 
easy to remember and very powerful. 
To anyone contemplating machine 
languge programming for enjoyment 
.i system based on a 68000 family 
processor is the thing to get. 

Whatever slight bending of 
accepted terminology Sinclair has 
used to promote the QL, it is this 16-
bit side of I he system whih will really 
sell the machine lo anyone who is 
contemplating machine language 
programming. Let us coin a new 
term for Sinclair marketing hvpc — 
technological licence — and forgive 
him. 

Maybe the QL is not a 32 bil 
machine like the VAX minicompuer, 
but the 68008 chip inside it is the 
nearest thing to a mini or mainframe 
that anyone is likely to come across 
for £400. To the machine language 
programmer the 68000 is a work of 
art. 

Ian Slobie 

Printer comparison 

Is a 32-bit 
chipbetter 
than 16 
(continued from page 51) 
gets things done the more things it 
can do, and the more powerful the 
system as a whole generally will be. 

There are several different factors 
which affect processor performance. 
Lav h .an arguably be regarded as the 
criterium for deciding whether a 
processor qualifies as a 8, 16 or 32 bit 
device. But most industry people still 
accept the data bus width as the key 
factor. 

The data bus is the pathway along 
which instructions ana data move 
between the processor and RAM and 
ROM memory. Transfers from one 
place to another in memory always 
go via the processor. An 8-bit wide 
data bus transfers eight bits at a lime, 
a 16-bit wide datnbus moves 16-bit s 
at a lime — so the wider data bus 
allows twice as much information to 
go in and out of the processor in the 
same amount of time. 

Other things being equal the 
processor will do twice as much 
work. A processor with a 32-b:; wide 
data bus would do four times the 
amount of work. These numbers arc 
ail multiples of eight bits incidentally 
because eight bits can conveniently 
represent one character, so it is 
easiest lo organise things around 
eight bit bytes. 

All the existing home micros, with 
the exception of Texas' late lamented 
Tl-yy/J, use processors with 8-bit 
wide data busses. By contrast many 
modern office and university level 
machines use processors with 16-bit 
data busses, such as the 68000 and 
the Intel S0S6. 

The Motorola 68008 is a cut down 
version of the 68000 with an 8-bit 
data bus. This is why there is some 
dispute about the nature of the 
Sinclair machine. 

Opportunity for confusion arises 
because Motorola really has a family 
of 68000 processors. The 68000 
itself has a 16-bit data bus, the 68008 
has an 8-bit data bus, and later this 
year the 68020 will be coming out 
with a full 32 bil data bus. 

The advantage of the 68008 is cost 
— P.OI so much t'ne cost of the 
processor itself but of the other 
memory and support chips used in 
the Sinclair machine. The most 
commonly available low cost chips 
arc Organised on an eight bit basis, 
and these can more easily be 
designed into a system based aiound 
the 68008 version of the Motorola 
chip. 

The Sinclair's 68008 processor 
does have most other characteristics 
in common with the more powerful 
members of the Motorola 68000 
family. In particular it has 32-bit 
wide registers. These registers are 
the basis for the Sinclair claim that 
the QL is a 32-bit machine. 

Registers are special areas of 
memory contained on the processor 

chip itself in which data is 
m a n i p u l a t e d at h igh s p e e d . 
Operations on data carried out on the 
chip are quicker than operations 
which involve transfers lo external 
RAM chips. It makes sense to hold 
data on the chip in registers for 
calculations and other manipula-
tions, rather than continual ly 
transferring to and from memory. 
The number and width of the 
registers decisively effect how 
efficiently the system can be 
p r o g r a m m e d at t he mach ine 
language level. 

The Motorola 68000 family, 
including the 6S008. has a total of 17 
32-bit wide registers The Sinclair 
QL is the equal ol the Apple Lisa in 
this lespect. 

The 68008's register set compares 
very favourably with the 8 or 16-bit 
wide registers found in most home 
computer based on older chips, and 
IV registers will be fairly impressive 
to people familiar with say the 6502. 
The great advantage of long registers 
is that fewer machine language 
instructions need io be performed to 
carry out the same manipulation. 

Machine language programmers 
also use registers for keeping track of 
i he addresses of data in memory, and 
big registers bring big advantages. 

Another major factor effecting a 
system's performance is the width of 
the address bus. This determines 
how much memory can be directly 
accessed at full speed by the 
processor. The larger this figure the 
easier it is to expand the system, and 
the quicker the graphic display and 
add-ons like disc drives generally 
W O ! k . 

So-called 8-bit chips like lhe Z-80 
and the 6502 have 16-bit wide 
address buses, allowing them to 
address a total of 64K bytes of 
memory directly. A 24-bit address 
bus would let the processor directly 
address 16Mbyte. and a 32-bit 
address bus lets the system directly 
address 4Gigabytes. 

The Sinclair QL's 68008 and the 
68000 both have a 21-bit long 
address bus, putting them in the 
16Mbyte class. With present 
technology this is certainly an 
acceptable limit for a home 
computer. 

In fact, the whole 68000 family is 
designed with the idea that 
eventually people will want a 32-bit 
address bus, but 16Mbytcs is 
adequate now for most full scale 
office computers, and to reduce costs 
only the forthcoming 68020 is going 
to have the lull 32-bn wide address 
bus. 

The size of the address bus is an 
extremely important characteristic. 
Il determines how much memory can 
be easily added to the system. Most 
home computers built around the Z-
80 or the 6502 with their 16-bit 
address busses, were able to access 
more than the i r 64 K direct 
addressing limit, but only by using 
systems where the processor 
switched between different banks of 
memory. With the Sinclair QL and 
other 68000 family machines this 
kind of complexity and delay, is 

(continued from page 51) 
but ace fulling fast, and there will be 
good quality dot matrix printers 
available in plenty this year at under 
£200. 

' f he quality, and speed ol dot 
matrix printers varies enormously. 
The speed can be as high as 200cps, 
or as low as 15cps. The quality 
depends io a large extent on the size 
of the matrix used. Obviously the 
larger the matrix the belter the 
quality. 

Next stop up in the price range, 
and the effective ceiling for micro 
users, arc daisy wheel prinieis. I 'mil 
Juki brought out the 6100 last year 
there was not a daisywheel under 
£400. Now people are just beginning 
to break the £300 barrier. The 
daisywheel is, by its mechnaical 
nature, much slower and speeds for 
affordable ones range from 12 to 20 
cps. Beware of what manufacturers 
quote though, since this tends to be a 
maximum deduct 25 percent for 
safety. 

The other important tiling to look 
at when buying a printer is 
interfaces. Basically, printers either 

have serial or parallel interfaces, 
though these go by different names. 
The most common parallel interface 
is the Centronics, and the most 
common serial the RS-232-C. 

The Spectrum has serial and the 
BBC* parallel. Serial interfaces tend 
to be more expensive, but what you 
can do is buy a serial to parallel 
converter quite cheaply, and then use 
the Centronics port standard with 
most printers. 

The Inst major difference between 
printers is in the type of paper they 
w:ll take. The cheapest printers take 
rolls of paper, and you just tear ii oil' 
at the end of a listing. Next up is the 
tracloi fed paper, which it you want 
it to look nice you can tear the edges 
oil when you have finished. It still 
looks like ii's come off a computer 
though. Lastly there is single or 
multiple sheet feed. Single feed 
paper is nice for letters, but is a 
nuisance for long listings. For the 
home user a printer with tractor 
feeds that also takes sheets is the 
optimum, but expect to pay a little 
more for the luxury. 

Robert Norton. 
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C a s s e t t e r eco rde r 
3 4 . 9 5 
Painter Plot ter 
1 1 9 . 9 5 i 

Cussctre Pzconier & Printv Pluttc urn opiuma' 

you w o n t h a v e 
to bin a Commodore 6 4 LYNX 

DISK DRIVE 
EASY SCRIPT 1 9 9 . 9 5 inc V A T 
2 G A M E S 

W e also s t ock App le . Sinc la i r . Epson ORDER F O R M 
Please send me the fo l lowing i tems 

TASHA 
computers 
1 9 1 , Kensington High St reet , 
London W . 8 . 
Tel: 0 1 - 9 3 8 1 5 8 8 Ext 11 
Opening Hours 
M o n to Sat 9 . 3 0 to 6 . 3 0 p m 

Sharp M Z 7 0 0 

L Y N X 

Commodore 6 4 

Drive + F.asiscript + Game £ 1 9 9 . 9 5 

Carriage 

Total 

I enclose a cheque for £! 
made payable to TASHA Computers 

N a m e 

Address 

WHAT IS THE CATCH? 
THERE IS N O C A T C H EXCEPT Y O U C A T C H A G O O D DEAL A T T A S H A 

GIGANTIC STOCK TAKING SALE!! ! 
He- l-mitoti p e r i o c / 

Sharp MZ 700 
64K Ram 
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If you have 
anything of 
interest to tell us 
about your 
computer cluo 
why not contact 
us on 
01-661 3144. 

Local 
news 
A c o c k s G r e e n 
A small group meets each 
month on the third 
Thursday In the s ide vestry 
of St Mary's Church 
Acocks Green, 
B i rmingham. Mic ros 
include BBCs and an Atar i 
800. The organiser . Mike 
Bedford-Whi te a lso runs a 
games-or ientated c lub at 
Stonehal l Adul t Educat ion 
Centre every Monday. For 
more detai ls, te lephone 
021-7073100. 

P o r t s m o u t h 
The Por tsmouth Co-
operat ive Computer C lub 
are keen lo Increase 
membersh ip w i th a view to 
ex tend ing the fac i l i t ies 
they can make avai lable to 
members. They are a im ing 
to jo in Micronet 800. For 
detai ls of p laces and t imes 
te lephone Adr ian May o n 
0705-820339. 

C o s t a B l a n c a 
If you ' re on the plane to 
Spain, Ihere's a we l come at 
the Costa Blanca Compute r 
Club for v is i tors. O ld 
magazines for the c lub 
l ibrary are especia l ly 
wanted. Contact Ed Kel ly. 
Montebel lo , 25 La N'ucia 
Al icante. Spain. Te lephone 
(965) 32 88 18. 

S o u t h g a t e 
Southgate Technica l 
Col lege Computer C lub 
meets at Room B106. 
for tn ight ly on Wednesdays 
at 7.30pm. Contac t Kevin 
Pretor ius on 01-997 8986. 

Dar l ing ton 
Dar l ington Compute r C lub 
normal ly meets weekly, but 
events are less regular 
dur ing the summer . 
Technical l ibrary is 
provided. Contact Lesl ie 
Boxel l . 8 Vane Terrace, 
Dar l ington DL3 7AT. 
Telephone: 0325 467766. 

Paul B o n d ferr ies his w a y 
f rom P o r t s m o u t h to 
Gospor t to s e e t h e C o x e s 
and hear the i r d r e a m for 
the fu ture of m i c r o s in 
e d u c a t i o n . 
The Commodore Computer Club in 
Gosport meets on ihc ltrst l-'ridav ol 
every month at Bury House, Bury 
Road — just a short journey by ferry 
acorss the harbour mouth from 
Portsmouth. 

Chairman Bryan Cox runs a tight 
ship, so the evening's a Hairs were 
already well in hand by 7.30 prompt. 
An ex-policeman, now a teacher at 
i he local comprehensive school he 
has been involved in education for 
some years, and holds a long 
allegiance to Commodore products. 
He is si ill the proud owner of one of 
the original PKTs, as wgll as the 
more up-to-date CBM-64 used 
primarily by his son. Tony Cox is 
the club secretary, and can look 
forward to a bright future at 
Brighton Polytechnic , studying 
computer science. He and his father 
have been working on developing 
educational software for the CBM-
64. largely in the field of teaching 
foreign languages. 

' One-off programs arc no good", 
emphasised Mr Cox. "You must 
have dillerenl levels of complexity 
within a program, so that it is 
adaptable to the needs of the 
individual." I asked Tony Cox what 
he thought about the criticisms of O 
and A-level compute r science 
teaching in the recent Alvcy report — 
a government committee set up to 
consider advances in information 
technology and figure out ways to 
keep the l ? K at ihc a n t i n g edge of 
i-nftiputing. 

He agreed that some universities 
had been forced to introduce 
remedial teaching for supposedly 
qual i f ied en t ran t s T h a m e s 
Polytechnic operate two levels of 
entry to their course, for example, 

but pointed out that some knowledge 
must be better than none at all. 

The Coxes founded the (iosport 
club, which has a thriving active 
membership of between 20 to 40, 
because having visited other local 
clubs intensively about four or five 
years ago. they found them too 
"unstructured". 

A good initial response came to 
their start-up advertising, resulting 
in the current monthly meetings, 
combined with fortnightly meetings 
at the Cox domicile, livery silver 
lining has its cloud, however, and 
thev soon found themselves playing 
Samaritan to distressed parents 
whose offspring had acquired a home 
computer. " T h e phone just never 
stopped ringing". 

A sub-branch of games-orientated 
Vic users was commenced, but soon 
withered away — such frivolities are 
never a very sound basis for an 

enduring computer club. That is not 
to say thai the more stoic users have-
not also drilled away; but in their 
case it has usually been to become 
heavily involved in commercial 
programming. The club has done us 
s h a r e of s t r a i g h t l e c t u r c s , 
demonstrations and London visits. 

F o r t h c o m i n g l e c t u r e s w i l l 
concentrate on the use of home 
computers for business purposes 
and, later, music. On the evening of 
Your Computer's visit, the scheduled 
lecturer was incapacitated, but club 
secretary Tony Cox stepped ably 
into the breach with .i talk on ihc 
C o m m o d o r e C B M - 6 4 ' s s p r i t e 
facility, and a demonstration of a 
program for creating and defining 
your own sprites. 

Other activities at the club indudc 
a certain amoum of swopping of 
tapes, books and magazines although 
Mr Bryan Cox will countenance 
none of the more nefarious copying 
activities that so many clubs are 
rumoured to engage in. 

Mr 1 I.lovd, ihc Conservative 
m e m b e r of P a r l i a m e n t f o r 
Hampshire is felt io have pushed the 
a r e a r a t h e r a l o t in t h e 
microcomputer licid, which means 
that the local schools are benefitting 
greatly from the government 's 
m ic roe l ec t ron i c s in e d u c a t i o n 
schemes. But this is not enough, 
pointed oui the club chairman 
p rog rammers arc essent ia l in 
educaiion. This would be the 
beginning of better personal tailoring 
of educational programs "I have a 
dream," said Mr Cox, "that one day 
I'll be able to individualise all my 
teaching." 
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Can you rise from the void 
to meet the challenge of the 

H A I L T H E H E R O 
^ - The most ingeniously animated little 

fellow ever seen on a Spectrum screen 
Running in all directions fighting, 

blinking, tapping his feet and sitting 
down for a well earned rest 

M E E T T H E M A Z I A C S 
Correction! DON'T meet the Maziacs 

Herds of nasty spidery beetly things 
with long hairy legs and lethal jaws. 

M A N A G E T H E M A Z E 
And what a maze - Full of Maziacs. 

Food. Swords. Prisoners, and a endless 
succession of dead ends and false trails. 

But don't despair — you have lots of help 
in your search for a single box of treasure 

buried deep in the maze of heavily 
defended passageways. 

NOBBLE T H E NASTIES 
A top Hollywood stunt man was 

specially f lown in to stage the numerous 
fight sequences needed to defeat the evil 

guardians of the treasure. 
H E A D FOR H O M E 

Face a return journey with a burden 
of treasure and unable to carry a sword 

FEATURES 
MACHINE COOED COLOURFUL HIGH RES GRAPHICS • 

PAGE SELECT INSTRUCTIONS. INFORMATION. KEY 
CHANGE OPTIONS AT ANY STAGE - EVEN DURING A 

GAME! • KEMPSTON TYPE JOYSTICK OPTION - LEVELS 
O F DIFFICULTY OPTION • STRATEGY PLANNING VIEWS 

OF MAZE DURING THE GAME • COMPLETELY NEW 
RANDOM MAZE FOR EVERY GAME 

£ S? 
t h e b e s t 
ect rum w 
t h a t 1 * * 

ssss-
v e s e e n - A 

^ E E K U f . J 
1983 / j m 

Ava i l ab le f r o m BOOTS. W . H . SMITH. LASKY S, SPECTRUM. J O H N MENZIES a n d g o o d c o m p u t e r s o f t w a r e 
stock is ts t h r o u g h o u t t h e UK or d i rect for o n l y £6.95 + SOp post a n d pack ing . 

DK Tronlcs Ltd.. Unit 6. Shire Hill Industrial Estate. Saffron Walden, 
Esse* CB11 3AO. Telephone: |0799| 263SO |24 hrs) 5 lines HM1KS 



Star* 
chart 
Obl iv ion 
BBC B: 
Invader type: 
Bug Byte: 

£7.50 
* * • 

A two player g a m e w i t h 
pret ty invaders w h i c h 
mu ta te , a chang e f r o m " r u r 
of the m i l l " games. Th i s 
game is easier than s o m e 
and enables the less than 
'whizz Kid" to play. 

D e f e n d e r 
Vic-20: 
Shoot• 'em-up: 
Atarisoft: 
£19.99: • * * 
One of the f i rs t ba tch of 
games wr i t t en by A ta r i fo r 
o the r h o m e c o m p u t e r s , th is 
car t r idge en l i vens the 
unexpanded Vic no end . 
p roduc ing a game 
comparab le w i t h A c o r n ' s 
P laneto ids , but not qu i t e as 
smoo th -sc ro l l i ng . Landers , 
bombers , bai ters, pods and 
swarmers , the gang 's al l 
here and de te rm ined to 
take the h u m a n o i d s away 
f rom It all. You can defeat 
them, but the c a p t u r e d 
h u m a n o i d s have been 
mu ta ted in to k i l le r mu tan t s . 
At £20 a throw i t ' s cheaper 
than the £30 an Atar i user 
wou ld pay for the same 
program, but perhaps y o u ' d 
rather buy a RAMpack . 

C e n t i p e d e 
Vic-20: 
Shool- 'em-up: 
Atarisoft: 
£ 19.99: • • 
Get ou t your bug b las te r 
and save that f u n g u s ! 
Sorry, guv, but at t he pr ice, 
th is is not one o f t he 
A ta r i so f t games fo r non-
Atar i m ac h ines that I w o u l d 
recommend . Never the less , 
there is p lenty of l i fe in the 
o ld m u s h r o o m patch: 
f renzied f leas — 200 
po in ts ; scu r ry ing s c o r p i o n s 
— 1000 po in ts ; j u m p i n g 
sp iders — 300-900 p o i n t s 
depend ing on range: an d 
100 po in ts for each head 
segment of t he c e n t i p e d e 
that you zap. A l t h o u g h the 
d o c u m e n t a t i o n exho r t s y o u 
to save that f ungus , y o u 
score po in ts for d e s t r o y i ng 
m u s h r o o m s as wel l . A 
typ ica l examp le of Atar i 
overk i l l . 

SOFT 
Scuba Dive 
• Spectrum 48K 
M £5.50 
• Durell Software • * • * 
1 ADOPT MY BEST stage French acccm 
and usher you into a blue world of 
terrible submarine beauty where 
crystalline grace moves-side by side 
with sudden white-jawed, or many-
tcntaclcd death. 

Jacques Coustcau was never like 
this and even the famous French 
submariner would have his work cut 
oui dealing with the denizens of the 
deep which inhabit Durcll Software's 
latest program which has truly 
spectacular graphics. 

You play the part of a scuba diver. 
The purpose of the game is to 
increase your scorc by collecting 
pearls from oysters and clams which 
live on the seabed and the undersea 
caverns. T h e scuba diver's legs 
thrash away realistically, and in the 
background, sharks slide sinistcrly 
towards him. Not only do you run 
the risk of encountering the great 
blpe and the great white, but also the 
great pink — a disturbing sight for 
any ccologist, usually indicating thai 
the local nuclear power station has 
been taking some short cuts In waste 
disposal. 

When the diver jumps out of the 
boat he has to be careful not to fall 
foul of the Portuguese man-o'war 
that is invariably lurking below. 
Most everything swimming around 
down here, normally so inoffensive 
when encountered in a sea-food 

Revenge of 
the Mutant 
Camels 
• Commodore CBM-64 
• £7.50 
• Llamasoft * * • • 
IT MAY BF. A cliche to talk about the 
C o m m o d o r e 6 4 ' s g r a p h i c 
capabilities, sprites and all thai, but 
here is a game that makes having a 
CBM-64 worthwhile. A shoot-em-up 
par excellence, this is the sequel to 
Attack of the Mutant Camels. 
Written by Jeff Minter , who seems 
hell-bent on establishing himself as 
the Jean-Luc Godard of computer 
programming, the game features 
smooth sc ro l l ing g raph ics , 42 
different screens and apalling in-
vokes and self-referential pastiches. 
You will cither love it or hate it. 

You may remember that Mincer 's 
seminal work "Attack of the Mutant 
C a m e l s " cast t he u n f o r t u n a t e 
dromedaries in the role of innocent 
creatures, kidnapped and Eradicated 
by the evil Zzyaxian Empire. T h e 90 
foot high, neutronum-shielded laser-

resxaurant. spells instant loss of 2 life 
if you bump into it, including the 
rocks. 

Further down you discover an 
octopus guarding the entrace to an 
undersea cavern. Whereas up to now 
you have only been collecting pearls 
from oysters, at these depths the 
greater pressure has mutated them 
into clams giant ones, even more 
dangerous than the oysters. Th is is 
one shell you won' t come out of. 

Further down again you encounter 
another ccphalopod which blocks the 
way to another cavern containing 
treasure chests and giant clams. 
Where this game differs from the 

r e c e n t l y r e l e a s e d N e p t u n e ' s 
Daughters, by English Software for 
the CBM-64, apart from being less 
irritating IO play, is that you don' t 
have 3 spear gun to defend yourself 
with. So you are dependent on agility 
rather than brute force to roll up 
your scorc. 

T h e keys selected on loading arc Z 
to rotate anti-clockwise, X to rotate 
clockwise, Space to move forward 
and accclcratc to full speed, and 
Symbol Shift to move forwards and 
decelerate to stop. After pressing K, 
you must press the key you wish to 
use for each direction as it appears on 
your screen. This means that the 
game can be programmed for use 
with most lovsiicks. 

m aaaa *£*r za*£ aa 

OF THE HilTRXT CflnELS 

spitting death camels which resulted 
have, in the sequel, revolted against 
their masters. You control the one 
leading the rebellion. 

Your camcl can bounce up in the 
air, crouch down and, naturally, spit 
death. Th is is essential as it is 
continually assailed by a succession 
of surrealistic objects like portaloos 
and telephone-boxes. The backdrop 
to this dadaistic deluge includes 
some pyramids with blinking eyes, 
palm trees etc., alternating with 
futuristic city in the distance. 

We are informed in the opening 
titles, which would put M G M to 
shame, that the eminence grisc of 
Llamasoft took two months to write 
:his anatomy of chaos and that he 
owes a vote of thanks to his dog for 
not chewing his floppy discs. " I like 
camels really; I got nothing against 
sheep either; llamas are llovcly" 
proclaims the scrccn, in order to 
forestall complaints from the Animal 
Liberation Front. 

Before each wave you arc exhorted 
(continued on next page) 
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Star* 
chart 
Astro F igh te rs 
Unexpanded Vic-20: 
Shoot-'em-up: 
£6.95: 
• • * 

A two-p layer space duel . 
One player uses the 
joys t i ck , the o ther the 
keyboard. This is not bad 
for the unexpanded Vic, 
antf is cer tan ly value for 
money . The f igh te rs sp in 
and s h o o t at each o ther in 
the s ty le of as te ro ids in 
var ious spacezones. You 
can shoo t d o w n your 
enemy by f i r ing in to a f lock 
of cosm ic sp iders , c rea t ing 
a gr id of energy, or you can 
edge in and out of a square 
purp le fo rce f ie ld , dodge 
ro ta t ing b lobs s p e w i n g ou t 
energy beam s or pursue 
each o the r t h r o u g h a maze. 
You can select a t ime 
per iod of one to n ine 
m inu te s at the start of 
each game. Po in ts are 
given for each sh ip 
des t royed. 

Z a l a g a 
BBC B 
Aardvark Software 
£8.90 • * • • 
A f law less copy of the 
arcade game of the s a m e 
name. W r i t t en by Or lando 
the p s e u d o n y m o u s au tho r 
of A c o r n s o f t ' s Arcad ians , 
Zalaga is a far more 
in te res t ing var ia t ion o n 
Galax ians t han h is p rev ious 
game. If you play we l l a 
queen bee rewards you 
w i t h a tw in cannon g iv ing 
you a w e s o m e f i re-power. 

Lost In S p a c e 
16K Oric-1 
Adventure 
Salamander Software 
£9.95 • • 
We ran th is on the Or ic 
A tmos . and it seemed to 
load success fu l l y . Hav ing 
uncovered the secret of the 
Frank l in ' s t o m b — part one 
of the Dan D iamond ser ies, 
you ar© sudden ly beamed 
th rough space. 

Someone shou ld tel l 
Sa lamander that i t 's jus t 
not t rue that the i r p rog ram 
accep ts - G o W . " It said 
th is on the d o c u m e n t a t i o n 
for the Dragon 32 
i m p l e m e n t a t i o n of 
Frank l in 's Tomb , and it 
wasn ' t t rue, and i t 's not 
t rue on the A t m o s ei ther. 

' (continued I com previous page) 
to "Stand hy your beast". You can go 
through the attack wave?, from 1-12 
or have them .n random. Wacky 
Whackcrs confronts you with an all-
out assault by flying walkings sticks, 
the Aggressive Australian Alpinists 
thrusts you into conflict with 
kangaroos on skis.. Haven' t We Met 
Somewhere Before is a Defender 
pasiiche, and Attack Of T h e Mutan t 
Camels is over-doing it. 

Radioactive Remains has things 
parachuting from the sky anil 
t u r n i n g in to graves tones , and 
coupling this with This Kiosk Is A 
Nuclcar Free Zone, we must 
question Minter 's ambivalent stance 
on nuclear war, you shoot up failing 
C N D emblems and push telephone 
boxes out of the way. Is he perhaps a 
covert reader of Robert A I leinlcin's 

SOFT 
reactionary science-fiction books. 

Musical reaction is well to the fore 
in Careful With That Axe, Eugene 
— the title has definite Floytlian 
undertones and is doubtless a 
chortling sideswipe at Eugene Evans, 
one of Imagine's star programmers, 
Minter has often claimed in the pasi 
that listening to Genesis has kept 
him "sane" . As the axes and Eugenes 
rain down on you, you may speculate 

Dancing Feats 
• CBM-64: 
• C6.95: 
• A r t i e : 

* • * * 
Tin- C B M - 6 4 ' s facility for making 
music is sccond to none and there 
are already a number of programs 
which help you make the most of it. 
Bui by and large these call for at 
least a smat te r ing of technical 
knowledge — you will probably need 
t o u n d e r s t a n d t h e d i f f e r e n c e 
between attack and decay or a 
sawtooth and a triangular wave. T h e 
beauty of Artie's Dancing Feats is 
that anyone can use it; to produce 
pleasing sounds you only need to be 
able to wield a joystick. 

Dancing Feats lets you play the 
CBM-64 like an instrument using 
the joystick. T h e program generates 
a sequence of chords as a backing 
while you lay down a melodic line on 
top. Moving the joystick u p and 
down or left and right produces 
ind iv idua l no tes whi le c i r cu la t 

motion creates a riflT of melodic 
sounds . T o accompany this the 
program displays the notes on the 
screen as a scries of coloured bars, 
rapidly rising and subsiding. 

What prevents this f rom resulting 
in a cacophonous din is that the 
program ensures thai you stay in 
tune, by transposing the notes to 
match the key you are playing in. 

Before you start you are presented 
with five sub-menus which give you 
a choice of beat, bass, sytlc, tempo 
and ending. T h e bass sub-menu, for 
example, offers the choice of a jazz, 
rock, blues or boogie woogie backing 
while the beat options are coll, 
beguine, syncopated or dance. 

There is also an option to play 
without the band and take a solo 
spot . You can then save your 
composition to tape. 

AH in all this is 3n unusually 
friendly and accessible program. 
Even if you have a tin ear Dancing 
Feats will let you indulge ihe fantasy 
of sitting in on a jam session. It 
should prove a boon to musicians 
manque. 

C H O R D 

that Genesis have their uses, or 
alternatively that they have so 
warped their listeners' sense of 
reality that they should have been 
put to the sword with the rest of 
them back in 1977. 

A truly mind-expanding game in 
all. and we must give Mr Minter 
credit for thanking the man without 
whom none of this would have been 
possible — -he man who invented the 
sprite. 

Air Strike II 
• Atari 400/800/600XL/800XL 
• £ 9.95 
• English Software 
* * * 

N o i bad I ok ten quid odd, when 
you consider how much you can pay-
tor sof 'u ;e for machines that do not 
have the Atari's graphic capabilities. 
This is Scramble with a new twist — 
you car. take your pick of two 
underground caverns, after you have 
battled your way through the surface 
defence. 

Having said that, battling your 
way through the surface defences is 
no easy task. The anti-aircraft 
missiles come thick and fast. You 
will need to muster oil your powers 
of coordinat ion in order to win 
through. T h e speed of your fighter 
and the whole momentum of the 
game arc cont ro l led by your 
joystick's right and left movement. 
Bombs arc dropped by using the 
space bar or the joystick. T o bring 
ihe joystick into plav as a release 
mechanism, press the T key. T h i s 
means you can drop bombs by 
tipping the joystick forward slightly 
as you fire the missiles. 

It you survive the AAMs and do 
not nose-dive into the planet Cyclon 
while unleashing your cargo of death 
you will progress through five 
different sectors. As usual, you 
replenish your supplies of fuel and 
ammo by destroying the respective 
dumps. At any point in the game you 
can take a breather by pressing Ctrl 
and 1 simultaneously. You receive 
bonus points on the completion of 
each sector. 

Each cavern has gates that can 
close on you unexpectedly — these 
arc described as munching caverns — 
and the added feature of a long-
ranged radar at the base of the screen 
is another stylish touch. 

Should you become bored with the 
intricacies of the program landscape 
- this is difficult to imagine, it is 
very convoluted — the company 
offers you extra landscapes to load 
into your Airstrike II program. 
These come on extra data cassette 
costing £4.95, or alternatively there 
is an Airstrikc II data disc with four 
brand new landscapes for £6.95. 
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Steve Baks new 
Skramble 5 screens 

3D + 2 Screens 
Ken Kalish's latest 

Pool on 
the T.V. 
1st for the Dragon 

A real 
home 

Arcade Pinball game 

3 Screens + 
5 Levels 

another Ken 
Kalish winner 

Deadly new 
game from 

America's Mark 
Data Products 

Dave 
Thatchers 
firSt of 
many 

By the 
same 
author 
as Shuttle 

Rick Redmans 
Real Time Star Twek 

in full machine code 
Mark Datas high 
quality Space Invaders wncnootal 

MtCRODEAL MICROBIAL 

MICRODEAI-MICRODEAL 

Air Traffic 
Control 

MlCROPEAL MICROPEAL 

MICRODEAL 



Hur t l e in to a void leaving a trail for 
y o u r u n s e e n p u r s u e r s in 'KNOT IN 3D \ 
W e a v e y o u r way th rough u p t o five trails 
bu t b e careful , you cou ld get knot ted! O r 
travel th rough the d e p t h s of a moving 
tunne l Hill of bats, rats, spiders and toads in 
'3D TUNNEL', w i t h a special surpr ise in t h e 
4 8 K version. 

Stamina is the vital ingredient of 
'ESCAPE', as you'll be venturing into the 
maze pursued by walking and flying 
dinosaurs. 

ZX81 o w n e r s m u s t b e p r e p a r e d for the 

Escapc for I6K Spcctnim £4.95 
'One of the best and most original games 
we have seen for the Spectrum' Sinclair User 
31) Monster Maze for I6K ZX81 £4.95 
Brilliant, HrWiatU. Brilliant. 
Popular Computing Weekly 
31) Defender for 16K ZX81 £4.95 
'Another JD Winner Sinclair User 

Corridors of Genon for 48K Spcctrum £5.95 
It is a superb program, and a well 
conceived plot. Brilliant!' 'Value for 
money 100%'Home Computing Weekly 
Knot in 3D for 48K Spectrum £5.95 
'Addictive, playable game' Ci& V Games 
3I> TlinncJ for 16K/48K Spectrum £5.95 
'A nutsterpiece of programming' C & V (i 

s h o c k of c o m i n g face t o face wi th d ie 
T. Rex that leaps o u t from ' 3 1 ) MONSTER 
MAZE ' . ' 3 D DEFENDER' takes y o u ou t of this 
w o r l d and p lunges you in to space in a fast 
m ov ing g a m e to d e f e n d your h o m e planet 
against alien spacecraf t in a blitz of 
explos ions , plasma blasts and p h o t o n 
beams . 

All these exc i t ing 3D games have been 
des igned by Malcolm Evans, the 31) 
expe r t . They'll have you leaping ou t of 
y o u r seat because you don' t just play New 
Generat ion games, you live diem. 

FREMW>ST Oath BA2 -1 11) Tel 
Mail order by return 

Available f rom 
WII Smith. Boots, 
Menzies, Spectrum 
( • r o u p and all leading 
computer stores. 
25-316924 

Take a giant s t ep c loser t o reality wi th 
N e w Genera t ion Software. T h e 3D 
Graph ics of N e w Genera t ion programs 
b r ing t h e sc reen alive and makes o t h e r 
g a m e s look as flat as snakes and ladders. 

Spec t rum o w n e r s will find dial seeing 
is be l ieving w h e n they o p e n the d o o r on 
' T H E CORRIDORS O F GENON'. t he latest 
c rea t ion from N e w Genera t ion . You will 
b e saving the Universe from the evil that 
n o w con t ro l s all tilings. But b e w a r e — die 
s o u n d of foots teps approach ing cou ld b e 
Bogul! 



NEWS 
o a e o 
r s s u 
t t t t 
h h 
T h e crystal ball 
The mis t c lears and I see a 
new Adven tu re f rom 
Me lbourne House c o m i n g for 
the Spec t rum and C o m m o d o r e 
64. Based o n the Sher lock 
Ho lmes s tor ies , it w i l l enab le 
you to in te r roga te suspec ts . 
Natura l ly , W a t s o n and Inspec-
tor Lest rade are on hand to 
help — or h inder? The 
g lobe sw i r l s m i l k i l y an d I can 
make out several new o n e s 
f rom Level 9 — The T i m e 
Lords shou ld be w i t h us n o w 
wh i le Return To Eden and The 
W o r m In Paradise are o n the i r 
way. 

A b lue f lash in the c rys ta l 
te l ls me that W a x w o r k s and 
Af te r The Fire w i l l soo n be 
avai lable f r om Dig i ta l Fan tas ia 
and Channe l 8. Look to these 
pages for more i n f o r m a t i o n in 
the c o m i n g mon ths . 

A he lp ing hand 
Adventu re rs expe r i enc ing pro-
b lems w i th any part o f any 
adventure are inv i ted to let m e 
know. H in ts and t ips w i l l be 
pub l i shed in th is c o l u m n to 
ass is t s u c h p i t iab le t rave l lers . 
S ince many adven tu res I have 
taken part in have proved 
t raumat ic , some have been 
de l ibera te ly b lo t ted f r om my 
m i n d ! I w i l l t he re fo re a lso be 
ca l l i ng upon the more suc-
cess fu l and less sou l -scar red 
adventurers to wr i te in w i t h 
their so lu t i ons to s u c h 
p rob lems. 

To start the mossy stone 
rolling, here are two tips, the 
first for Psycho II, the second 
for Snowball. They are written 
backwards so as not to in-
advertently catch the eye of 
any adventurer who prefers to 
press on without them. To ob-
tain a certain implement: 
T E K S A B Y R D N U A L F O E S A B 
R E H T A E L T U C 

To ob ta in a cer ta in code : 
KNIRD A AIK S R M EVIG 

Let us hear f r o m all y o u 
adventurers ou t there soon . 
Yours in Pit and Peri l . , H U G O 
NORTH. 

Our m a n wi th the 
brass lamp a n d 
the key to a 
t h o u s a n d 
mys te r ies s h e d s 
light on n e w 
adventure 
programs. Lost? 
Never fear , H u g o 
Nor th is here . 

Snowball 
• Atari. CBM-64 
Mi: 9.90 
• L e v e l 9 C o m p u t i n g 
T H O S E ADMIRABLE people at Level 9 
Computing have released Snowball, 
a huge text-only adventure available 
for a wide range of popular home 
computers. 

These adventures use clever text-
compression techniques which result 
in a large number of very detailed 
descriptions — none of your single-
line brevity here. The program is 
entirely in machine code so there's 
no thumb twiddling while the com-
puter apparently goes away for a long 
think about your latest input — 
response is instantaneous. 

Snowball 9 is a five-mile long, 
7,000 roomed space transporter. As 
Kim Kimbcrlcy, secret agent extra-
o rd ina ry , your miss ion is to 
safeguard the ship against sabotage 
or catastrophe. 

When you arc awoken prematurely 
from suspended animation, you 
know something must be seriously 
wrong. T h e fate of two million 
passengers lies in your hands. 

With an extensive vocabulary, 
many locations and a large number of 
puzzles to solve. Snowball should 
keep you brainstorming for many 
weeks — thank goodness there's a 
Save and Restore game feature. This 
is another imaginative, massive-
scaled. immensely enjoyable adven-
ture from those experts down at 
Level 9 Computing. 

Streets of 
London 
• CBM-64 
MC9.95 
• S u per so ft 
T H E R E ARE N O T that many adven-
tures that produce giggles us opposed 
to thrills but Streets of London is one 
of them. A text-only adventure for 
the Commodore 64, Streets of 
London has a totally surreal plot and 
is quite unlike any other adventure 
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Psycho II 
MOric-1 I Oric-1 

I £7.95 
I LA Software 

I've ever played. 
In how many other games have you 

been mugged by old ladies or been 
chased by a group of Australians in 
Karls Court? When did you last come 
across such unlikely objects as cans 
of Fosters lager, a ferret, a pointed 
stick and a machine gun? In which 
adventure have you met such a 
motelv bunch of charactcrs as Doug 
Piranha, a skating vicar, the church 
police ana Queen Victoria? 

The responses given to such stock 
commands as Help and Score are 
completely daffy and entirely useless 

but they are funny. Well, funny to 
those who like the Monty Python 
style of zany humour . 

If the Python style is your c u p of 
tea. then you should get quite a few-
giggles from this unusual adventure, 
not to mention a fairly tough 
challenge. A final note of caution — 
like the Monty Python brand of 
h u m o u r , th is adven tu re could 
possibly be described as a little 
"ovcr-the-top" in one or two laces, 
although I personally found nothing 
to object to — I loved it. At the time 
of writing it is only available for the 
Commodore 6*1 but there will be 
versions for other micros in the near 
future. 

HERE'S AN adventure to set Oric 
owners' spines tingling and nerves 
jangling. You have learned that there 
is some treasure tucked away in an 
old house — pretty standard stulV, 
eh? The catch is that the house is 
none other than the one where that 
well-known psychopath, Norman 
Bates of Psycho fame, used to live. 

U n l u c k i l y for you , he has 
murdered his guard and escaped 
from the asylum where he has been 
incarccratcd for the past 15 years. I 
will give you just one guess where he 
is making for. 

Psycho II is mainly text with the 
addition of suitably creepy sound 
clTccts. You have to unravel the 
pu/.zles and find Norman 's hidden 
hoard — before Norman finds you. 

Mad Martha II 
• Spectrum 48K 
•f6.95 
• Mikro-Gen 
As i rs name si:ck;i:sts, Mad Martha 
II is the sequel to the earliei 
Spectrum game. 

Holiday time sees Martha and 
Henry in Barcelona, in a hotel where 
Martha 's half-cousin, Manuel , is a 
waiter, Martha is out for the 
afternoon on a bus tour and has 
instructed Manuel to watch over 
Henry. Henry has plans — he 
intends to look up an old friend at 
a secrct rendezvous. However, the 
besi laid plans, etc. 

T h e adventure is text based, with 
graphics for the locations and a few 
simple arcade-type games thrown in 
for good measure. 

Although the game is fairly simple 
and unspectacular, it has a ccrtain 
wackiness about it that is appealing. 
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KERNOW SOFTWARE SERVICES LTD 

SOFTWARE 
LIBRARY 

Foa 
S P E C T R U M 

L o w c o s i w e e k l y hire o f the best arcade games , adven tu res , 
u t i l i t ies , b n g u a g e s and bus iness p rog rams . 
• M e m b e r s h i p on ly £ 6 . 0 0 for 12 m o n t h s . 
• P rog ram h i r ing on ly 8 0 p (plus p & p l . 
• Free fu l ly dosc r ip t i ve c a t a l o g u e for m e m b e r s . 
• N e w t i t les c o n s t a n t l y be ing added. 
• Purchase n o w p r o g r a m s at d i scoun t pr icos . 
• Re tu rn of post serv ice . 
• A l l tapes d e s p a t c h e d us ing f i rs t c lass pos t . 
• W e ha^e ful l pe rm iss ion and l icences f r o m the lead ing s o f t w a r e 

pub l i shers , t o w h o m roya l t ies are paid. 
C o m p a r e these fea tu res w i t h our c o m p e t i t o r s and y o u w i l l see 
w h y more S p e c t r u m o w n e r s are jo in ing the K e r n o w S o f t w a r e 
L ibrary . Jo in t oday by c l i pp ing the c o u p o n b e l o w or send a S .A .E . 
for fu r the r deta i ls . 

YES. p iease send me m y f ree ca ta logue and se lec t ion shee t . I 
enc lose m y £ 6 cheque /Pos ta l Order . 
N A M E 

ADDRESS 

TEL 
Send to 

K E R N O W S O F T W A R E L I B R A R Y 
(Dept . YCJ 

5 5 ELIOT DRIVE. ST G E R M A N S 
S A L T A S H , C O R N W A L L PL12 5NL 

THE KERNOW SOFTWARE 
EXCHANGE CLUB 

A n exc i t i ng n e w c o n c e p t for S p e c t r u m o w n e r s . S imp ly send you r 
u n w a n t e d S p e c t r u m tapes in e x c h a n g e fo r a se lec t ion f r o m our 
eve r -expand ing ava i lab i l i t y l ist . Keep you r e x c h a n g e tapes for up 
to 1 m o n t h and re tu rn fo r o the rs or for v o u c h e r s t o be used at a 
fu tu re da te . 

• M e m b e r s h i p on ly C 6 . 0 0 for 12 m o n t h s . 
• Each oxchang e on ly C I . 2 0 (plus p & p ) 
• Al l tapes d e s p a t c h e d us ing f i rst c lass pos t . 
• N e w t i t les c o n s t a n t l y being added. 
• Return of p os t serv ice . 

Jo in t ooay by c l i pp ing t he c o u p o n b e l o w or send b. A . t . tor fu r the r 
deta i ls . 

I Yes , p lease enro l me as a m e m b e r o f the e x c h a n ge c lub. 
I enc lose m y C6 c h e q u e / p o s t a l order . 

NAME 
ADDRESS 

Post Code 

Send to: 

T H E K E R N O W S O F T W A R E E X C H A N G E C L U B 
(DEPT. YC ) 

5 5 ELIOT DRIVE, S T G E R M A N S . 
S A L T A S H , C O R N W A L L P L 1 2 5NL 

SPECIAL O F F E R - J O I N BOTH S O F T W A R E LIBRARY & EXCHANGE C L U B - O N L Y £ 9 . 0 0 

GET IT ALL TOGETHER WITH 
MICRO BUREAU 

Please allow 21 days for delivery 

ALWAYS NEAT & T I D Y * 

BIG STORAGE AREA * 

COMFORTABLE TO U S E * 

SPACE SAVING * 
- S L I D I N G SHELF 

Roomy enough for your Computer IV/ 
Monitoi, Cassette recorder/Disk drive 
plus Magazines. Books and Tapes, 
this fun to assemble kit in rich 
mahogany veneer gives you that well 
organised feeling. 

ONLY £39.95 + £4.95 P & P 

Please send mn a Micro Bureau for my (micro) 

I enclose a cheque/P.O. for £44.90 (inclusive). 

Name 

Address 

Post Code 

Send to: 
M ic ro Bureau, 52 Brown Avenue, Church Lawton, Cheshire ST7 3EP 

(or send S.A.E. for further information). 
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SAVE SPACE 
AND KEEP THOSE 
LEADS TIDY -

COMPUTERPACT 
MONITOR/T.V. 

STANDS 
i L L S I H A T t D M D D E %V 

Strongly constructed T.V. or monitor bases suitable for 
screens up to 14". Fits Spectrum, Oric, BBC, Electron. 
Vic-20, CBM 64. Texas and other popular microcomputers. 
All bases supplied with non slip rubber stops. Available in 
teak, white or mahogony colours and two sizes. Supplied in 
flat packs. 

M O D E L A M O D E L B 

18" x 12" x 5' 

White 
Teak/ 
Mahogony 

£10.95 

£11.95 

18- x 12* x 11" 
as Model A but w i th extra shelf 
for Oisk Drives. Data Cassettes 
etc 
Whi te £14.95 
Teak/ 
Mahogony £15.95 

£1.50 per uni t Post & Packing and send order and remittance stat ing 
model and colour required for immediate d ispatch to: 

ANNE SINCLAIR LIMITED 
6 Main Avenue, Moor Park, 

Northwood, Middlesex. 
Ooaiai onqiilron welcome 



CAN YOU HANDLE THE ULTIMATE? 
THE MOST A M A Z I N G PROGRAMMES,THE SMOOTHEST 

ACTION,THE HIGHEST RESOLUTION GRAPHICS? 
ALL ULTIMATE GAMES ARE ARCADE STANDARD, 

Cookie 16'48K ZX Spectrum Tranz Am i6-'48K ZX Spectrum At ic Atac 48K ZX Spectrum 

FEATURE PACKED, 100% MACHINE CODE. 
A N D PURE ADDICTION. 
SO WHICH WILL BLOW FIRST - YOUR COMPUTER OR 

YOUR MIND? 

ONLY £ C - 5 0 EACH 
<c ^ M 
>11 ^ ^ 

Avniluble from: W H Smith. 8> «$ John 
Mbiuim, Spectrum Centres. K̂ e department 

stores and all c«d tfltwate retailer* llr snnrt the coupen direct 
We'll pjck and poit your otdei lo you absolutely free in the U K 

(All games jcyjlick 
»i«ybo.vd control) 

^ C , 
Okay, I dare take my computer to the edge of meltdown. Send me the following: 
[ Cookie f I Lunar Jetmon • Pssst I j Tranz Am 
• je tPcc | | Jer Pac - Expanded VIC 20 1 Atic Atcc 

I enclose cheque/PO for £ 

Address 

Name 

lunar Jotman 48K ZX Spoclrum Jet Pac 16/48K ZX Spectrum 
or 6K EipandedVIC 20 

| Send to: 

IUltimote Play The Game, 
The Green, 

. Ashby de la Zouch, 
Leicestershire. 

.Code-

Pust 18/48K Spectrum 
or 8K EipandedVIC 20 

Uftimote Play The Game is a t rade name of Ashby Computers and Graphics Lid., The Green, Ashby de la Zouch, Leicestershire, Tel (0530! 411485. Dealer enquiries welcome. 



REVIEW 

I ts looks m a y have 
c h a n g e d but t h e soul of 
the m a c h i n e r e m a i n s 
the s a m e . David S c o b i e 
uncovers t h e Or ic 
lurking under t h e 
A t m o s ' keys. 
O r i o i IS officially dead and has been replaced 
by the Oric Atmos. Unlike all the advunce 
blowing of trumpets that heralded the original 
Oric, Atmns has crept up on us and was not 
launched until it was actually in production. 
The official launch was at an exhibition of 
predominantly business computers where it 
seemed a little out of place. 

The Oric-1 was aimed at the cheap home 
computer end of the market. A cynical 
definition of the Oric-1 was "prototype of the 
Oric-2". The faults were compounded by the 
non-appearance of many promised additions 
and p e r i p h e r a l s ; a d isc d r i v e , a 
communications Modem with a teletext 
dccoder, a ROM cartridge with "super 
extended Basic as powerful as the BBC's." 

It has to be admitted that even in the final 
version there were some bugs in the ROM-
based operating system, but on the whole 
these were chiefly academic faults as the 
computer could be used successfully. 

The Atmos is exactly the same shape and 
size as the Oric-1. Internally, the peb is 
identical to its predecessor and is still marked 
"Oric-1". Instead of the rather insipid pale 
grey appearance the new computer now sports 
-j dashing black and red livery. The little 
calculator keys of the former machinc have 
been replaced with full typewriter-style keys 
which are very touch-sensitive and offer full 
touch-rvping facilities. On test, the keyboard 
was found to be very good with only one 
minor criticism; the cursor-control keys are 
very near the shift keys. 

The only other difference between the 
Oric-1 and the Atmos is the new version of the 
ROM operating system which has, according 
to Oric, not only ironed out the Oric bugs but 
also some others inherent in the Microsoft 
software. A number of additional commands 
have been added; especially to the cassette 
routines so that programs can now be verified 
after they have been saved. Arrays can now be 
stored and recalled without recourse to 
machine code. 

A5 for cassette handling, the computer still 

seems to be over-particular as to the correct 
volume level set on the recorder playback. I 
have been using a cassette player which 
works very successfully with other computers 
but found it necessary to make several 
attempts at loading on the Atmos before. I 
Tound the exact level. This level seemed to 
vary Irom tape to tape so that it often took 
several attempts to load each program. 

Built in to the loading routine is an error-
spotting facility which, after the program has 
loaded, wi l l come up with the message "errors 
found" — i f any were. When a long program 
is loaded it is very frustrating to get this 
message after a long wait. There should have 
been a method of aborting the loading first 
time, includes a machine-code routine to 
overcome this. This routine ignores errors in 

the header and leading part of the tape which 
are not relevant to the content of the 
program. 

The Basic is adequate and most o f the 
commands that you would expect to find are 
there. I was surprised to note that there has 
been no attempt to improve the abysmal line 
editing facility. In this respect many other 
computers also claiming to use extended 
Microsoft Baste arc much better - for 
example the Dragon and the Tandy Colour 
Computer. 

Additional commands include the logic 
operators And, Or and Not. CLoad"program 
name'\V allows the verification of a program 
just saved, and CLoad"program name 'J 
allows another program to be joined to one 
already in memory. It is important that the 
second program in this case should have 
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on cassette handling, sound commands, 
graphics and very useful introduction to 
machinecodc. 

The machine-code section lists the error-
ignoring routine included on the "Welcome" 
tape. There are appendices listing all that you 
would ever want to know about the internal 
workings o f the operating system, and many 
other details. I t is a pity that there are not a 
few longer programs but this does not detract 
from the value o f the book. Oric must now go 
near the top of the league for documentation. 

Also provided is a cassette which has u 
graphics program showing how good the 
display facilities can be. Included is an 
animated cartoon of a flying duck which is 
very impressive, especially as it is written in 
Basic. The program may be broken into and 
listed to show how a particular effect is 
achieved. 

The specification for the Atmos includc a 
6502A processor running at 1MHz, 48K 
RAM, 16K R O M containing the Basic and 
the operating system. The keyboard has 57 
" rea l typewr i te r * ' keys, i nc lud ing a 
programmable " funct ion" key for which I can 
find no reference in the literature or any 
indication of how it is used; and a concealcd 
reset button for a warm start, i.e., one that 
does not lose any program or data. 

One of its main selling points is that it offers 
a minimum of 37K of free memory, a lot more 
than many other computers claiming to have 
bigger RAMs. This may be increased in the 
Atmos by grabbing some of the memory 
reserved for high-resolution graphics. The 
scrcen format offers eight foreground and the 
same eight background colours for a text 
screen of 40 columns of 28 lines and a 
character set very similar to teletext — and 
BBC Mode 7 — with standard ASCII upper 
and lower-case characters, double-height and 
flashing characters and up to 80 user-
definable characters. 

It is a pity that there is noi a text screen with 
even more characters; the new keyboard, disc 
interface and monitor output provided 
suggest that the system would be very good 
for word processing. But this would really 
need a 60- or 80-column screen format to be 
useful. 

(continued on next page) 

different line numbers so that there is no 
confusion between the programs. 

Remote switching of the cassette is provided 
through the seven-pin D I N socket, though it 
is not made use of as a three-pin D IN- to -D IN 
lead is supplied. To take advantage of this 
facility it is possible to use the same cassette 
lead made for the Acorn/BBC Micro and 
available through most computer shops; many 
suppliers advertise in this journal. 

As for the use of colour; serial attributes, to 
change colour or style of characters on the 
screen, lake some getting used to, but they do 
have the advantage of taking up less memory 
space. They involve remembering a number 
of control codes and escape codes i f you want 
to take ful l advantage o f them. They are also 
compatible wi th teletext, i f you were to get a 
teletext Modem to receive, say, Prestel. 

One considerable improvement over the old 
Oric is the operating manual. It is important 
that a new user gets the best possible guide on 
how to put the machine to work. The Oric-1 
manual was, frankly, terrible. A l l has now 

been put right. A 300-page book has been 
commissioned by Oric from outside authors, 
led by Ian Adamson and published by Pan 
Books for distribution by Oric. 

It includes a step-by-step tutorial on getting 
the Oric working, an introduction to Basic 
with a section that has detailed descriptions of 
all the Basic keywords and appropriate short 
programs to illustrate how they work; sections 
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Spot the difference. Old white Oric, new red 

(continued from previous page) 
High-resolution graphics offer 240 bv 200 

pixels in eight colours and there arc line, 
circle and point facilities. Areas of the screen 
may be filled with a chosen colour, and the 
Fil l command allows the mixing of colours to 
produce many more than the nominal eight. 

The graphics screen has three lines for text 
ar the bottom of the screen which may be used 
to display system commands and to act as a 

Basic Keywords. 

Atmos. 

window on the program. Dircct commands 
may be entered without having ro switch to a 
text screen when their effect may be seen 
instantly. Text can be easily added to high-
resolution graphics so that labels can be added 
to a chart, for example. 

Three channels of sound over eight octaves 
with additional white noise and envelope 
control are played through a powerful internal 
speaker or may output to a hi-fi system. 

LET LIST LUST 
LN LOG LORES 
LPRINT MID$ MUSIC 
NEW NOT ON 
OR PAPER PATTERN 
PEEK PI PING 
PLAY PLOT POINT 
POKE POP P0S 
PRINT PULL RECALL 
READ RELEASE REM 
REPEAT flESTORE RETURN 
RIGHTSS RND RUN 
SCRN SGN SHOOT 
SIN SOUND SPC 
SQR STOP STORE 
STR$ TAB TAN 
TEXT TROFF TRON 
TRUE USR VAL 
WAIT ZAP 

Sounds of musical instruments may be 
synthesised. On our review model, the sound 
was much quieter than on the Oric-1 but that 
might have been a peculiarity of that 
particular machine and, in any case, it was 
loud enough. 

There is an expansion port for the addition 
of peripheral equipment, such as disc drives 
or analogue to digital converters; cartridge 
ROMs can also be used here. The standard 
Centronics printer port allows the use o f a 
wide range of different printers, from simple 
thermal types to word-processor daisywheels 
as well as the Oric printer. 

A modulated T V output as well as an RGB 
output for a colour monitnr is provided and, 
of course, there is the cassette port. There is 
no joystick port, though plug-in modules are 
available from other manufacturers. 

The Oric printer/plotter using four 
coloured ball-point pens as been restvled to 
match the Armos colour scheme as has the 
long-promised V\n. disc drive with 160Kbyte5 
per side and a transfer rate of 25()Kbirs/s. 

In conclusion I think that Oric has got it 
righi i his time; the Atmos is what the Oric-1 
should have been and, at £170 it is very good 
value when you compare the facilities with 
those available on other low-cost computers. 
Unfortunately, we cannot leave it at that. 
There is the problem of software availablility. 
Other computers, with the massive support 
that rhey have acquired, may be preferable 
purely because of the quantity and quality of 
their software suppon. 

Perhaps the qualities of the new Oric wi l l 
inspire confidence in some of the software 
houses and the Atmos wil l then take of f 
into the Atmosphere? A low-cost Atmos 16K 
machine is also promised, but I think that the 
extra memory o f the -18K machine is well 
worth having. 

Those who already have an Oric-1 need not 
despair or throw it in the bin. Oric is looking 
seriously at the possibility of providing an 
upgrade kit to turn an Oric-1 into an Atmos. 
This could cost about £50. 160,000 Oric-Is 
were sold so this could be a major upration. I 
would advise those who do have an Oric-1 to 
shower Oric International with letters 
demanding that such an upgrade be made 
available. 

l i would be worth it as there is a fantastic 
difference between the fee! of the two 
machines. The difference is that Atmos is a 
real computer, while Oric felt like a toy. 

ABS AND ASC 
ATN CALL CHAR 
CHRS CIRCLE CLEAR 
CL0A0 CLS C0NT 
COS CSAVE CURM0V 
CURSET DATA 0EEK 
DEF DIM 00KE 
DRAW E0IT END 
EXP EXPLODE FALSE 
FILL FN GET 
F0R...T0...ISTEP) NEXT FRE 
GET GOSUB GOTO 
GRAB HEX$ HIMEM 
HIRES IF...THEN...IELSEI 
INK INPUT INT 
KEY! LEFT$ LEN 
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CONCLUSIONS 
• T h e A t m o s i s a c o n s i d e r a b l e 

Improvemen t o n t he Oric-1. 
• R e a l keys and an imp roved Bas ic 

that real ly w o r k s make a t r e m e n d o u s 
d i f f e rence . 

• A t £170 it o f f e r s fair va lue fo r m o n e y . 
But i ts pr ice takes It ou t o f d i rec t 
c o m p e t i t i o n w i t h the S p e c t r u m and 
in to a ba t t le w i t h the Dragon and 
Atar i 600XL. 

• I f it ge ts the s o f t w a r e s u p p o r t it 
c o u l d take i t s p lace a l ongs ide t he 
S p e c t r u m and the Dragon — i ts 
capab i l i t i es and s p e c i f i c a t i o n are 
equa l t o bo th and in s o m e respec t s 
super io r . • 



9 Vz" Dot-Matrix 
£ ^ M • With Colour Computer and 

J y J y Parallel Interfaces 

DMP-120. This versatile 9Vz" dot-matrix printer has high speed data 
processing and graphics modes, that makes light work of many many tasks. It 
prints ten and 16.7 characters per inch, or elongated five and 8.3 characters 
per inch at up to 125 characters per second. A very compact printer it uses 
fanfold, single sheet or roll paper and has built in parallel and colour computer 
compatible serial interfaces. 26-1255 

Low Cost Dot-Matrix 
£7995 Print Graphics 

and AJphanumerics 
Whisper Quiet! 

TP-10 Thermal Printer. Perfect for use with the MC-10 Colour 
Microcomputer, and our other colour computers. You can print both screen 
graphics and alphanumerics. Textmode prints 32 characters per line at 30 
characters per second on 4Ve" wide thermal paper. Special repeat function to 
make graphics programming easier. Colour computer-compatible serial 
interface only (600 baud). 26-1261 

Or Choose The Daisy Wheel Printer 
That Best Suits Your Needs. 

Colour Graphics 
J m K i * Uses Easily Replaceable Ink 

J o T S E ttSr Cartridges 

CGP-115. Ultra-compact colour graphics printer helps you create beautiful 
graphics in red, green, blue and black, and it prints alphanumerics. Built-in 
commands make it easy! Text mode prints 40 or 80 characters per line at 12 
characters per second. Uses easily replaceable ink cartridges. A selection of 
colour pens is available. Set measures 215/-i E x QVA X 8V2". 26 -1192 

"Letter 
Perfect" 

"Letter 
Qual i ty" 

£1199 £599 
With F r e e 

Bi-Directional 
Tractor Feed 

(26-1459) 

DWP-410. Ideal for SCRIPSIT" word processing! Select ten or 12 
characters per inch, or proportional pitch. Forward and reverse paper 
feed and V2 line feed, underline and programmable backspace. 
Includes V120" space and V^s" line feed. Automatic paper set makes 
paper insertion easy. Uses interchangeable print wheels for type 
selection. EPM mode for special wheels. 26-1250 

• With 
Automatic 
Wheel 
Positioning 

DWP-210. A low-cost printer for that 'professional look "! Select ten or 
12 characters per inch, or proportional pitch. Prints over 200 words per 
minute (18 characters per second) at ten characters per inch. Easily 
handles an original plus two copies, features Vsoo" space and 
line feed, ribbon end, cover open and paper empty sensing. With 
carbon ribbon and Courier 10 print wheel. 26-1257 

Tandy' The Largest Electronics Retaier 
In The Wortd With Over 350 Stores 



MSX 
DIVIDE AND RULE has been the policy of the 
British micro industry ever since the first ZX-
80 flipped off the end of the production line. 
Oric programs wil l not run on Acorns and 
Acorn programs wil l not run on Dragons. 
Sinclair is now producing three different 
home computers — ZX-81, Spectrum and Q L 

which arc not even compatible with each 
other. 

This nightmare for the British computer 
consumer does not suit the tidy Japanese 
electronics giants either. They have already 
Hooded the wrorld with hi-fi, cameras, videos, 
cars and motor bikes. Think of Sony, Canon, 
JVC, Mitsubishi and Yamaha. They are just 
some of the dozen top Japanese companies 
which now plan to export millions of home 
micros a year. 

The clever bit about it is that they wil l all be 
able to run the same MSX software because 
they all speak MSX Basic and have the same 
chip set at the heart of the machine however 
different their computers may look on the 
surface. You can pull an MSX games 
cartridge out of your friend's Sony and plug it 
straight into your Yamaha. 

Although the MSX specificiation seems 
adequate rather than excitingly new the 
combination of the excellent MSX Basic and 
the number o peripherals being offered with 
them make the new Japanese machines very 
interesting. 

You can buy a plug-in synthesiser and 
keyboard for the Yamaha, the JVC and top-of-
the-line Sanyo will load in the process video 
pictures, and the National has the option of a 
£200 full-colour A4 printer. 

In Japan A1SX micro prices range from 
about £140 to well over £200. Whatever the 
price, the MSX standard specifics that the 
computer must have the equivalent of a Z-80A 
central processor — Sinclair's old favourite — 
TMS-9918A video chip and AY-3-8910 sound 

INVADERS 

chip. This gives up to 256 by 192 graphics 
resolution, 32 by 24 text resoltuion, 16 
colours, 32 sprites and eight-octave three-
voice sound. 

Microsoft, the American software house 
which wrote MSX Basic and originally 
announced the MSX hardware standard last 
summer has already produced a design for 
putting all the necessary MSX chips onto a 
single slice of silicon. This could eventually 
reduce the price of an MSX computer to 
around £30 but it wil l be at least a year before 
they even start production of the monster 
chips. 

Sanyo was the fastest off the mark with the 
MSX. Late last year — just three months after 
the standard was announced — Sanyo had a 
whole range of new computers. The Sanyo 
MPC-5 which looks a little like the Texas TI -
99/4 has a real keyboard, 32K RAM, crude 
music synthesiser, and two cartridge slots for 
around £130 in Japan. 

The sleek black MPC-10 has a light-pen 
already attached with which you can select 
options on screen from a menu. The 10 costs 
£150 over there but top of the range is the 
£190 MPC-X which has a additional non-

standard MSX graphics mode which ailows 
up to 500 by 200 resolution — approaching 
the BBC Micro — and a video grabber which 
would allow you for instance to put captions 
on your favourite video clips. 

The JVC HC-5 is another video grabber, 
although for £150 it offers only 16K R A M 
and a second-rate keyboard. 

Another machine spoilt by a cheap 
keyboard is surprisingly the Sony Hit-Bit. 
Sony's industrial designers have acquired a 
well-deserved reputation for combining 
economical engineering and attractive 
appearance in their products. Despite the 
bright-red case, the Hit-Bit IIB-55 with its 
16K — 12.5K free — is a disappointment. 

One interesting idea that Sony has come up 
with, though, is a data retrieval cartridge. You 
just plug it in like a games cartridge and then 
use it as a short-term diary or address book. 
The 4K of CMOS-style memory is battery-
backed so you can just pull out the cartridge 
without losing the data. 

Manv of the MSX machines have two 
cartridge ports so you can plug extra R A M 
into one and applications software — such as a 
word processor into the other. According to 
the MSX standard the machines must have a 
32K ROM and at least 8K RAM. So far all 
the MSX micros have had at least 16K RAM 
and many have 64K. 

In theory, MSX machines could address as 
much as 1 Mbyte of RAM although the 
biggest So far is the Hitachi MBH-1 which 
with a plug-in R A M cartridge tops 96K 
RAM. The MBH-1 is a neatly designed 
portable which costs around £150 in Japan 
and is being promoted very heavily as a youth 
status symbol. 

Although the Canon V-10 is in the same 
price range, smart design makes it look like a 
business micro. It has the five function keys 
which are part of the MSX specification but 
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like many of the other micros it uses the shift 
key to double up to 10. At the other extreme 
the Fujitsu FM-X is the tattiest looking the 
model 1 tried even had a live keyboard. 

Spectravideo jumped rhe gun with the SV-
318 and 328. Although Spectravideo signed 
the M S X agreement and claims in some 
advertisements to be MSX compatible, the 
cartridge slot wil l not accept MSX cartridges 
and the Basic is non-standard. 

Hven Mitsubishi, the giant ship and car 
builder is getting in on the MSX act. Already 
famous for the robots in its factories it is no 
surprise thai the lirst pcrhiperal for the 
Mitsubishi Ml.-8000 32K computer is a robot 
arm with the promise of more android add-
ons to come. 

With the same specification at the heart of 
ail the machines the Japanese companies go to 
great l eng ths to d i s t i n g u i s h them 
cosmetically. The position of the cursor keys 
is specified, so each machine tries to look 
different by using cursor pads, diamond-
shaped keys or even built-in joysticks. A l l 
MSX machines have at least one Atari-style 
joystick port. 

The Toshiba Pasopia IQ HX-10 which 
surely wins the prize for the longest name 
comes in two versions, the D with 64 K for 
about £160 and the S with 16K. for £140, 
colour codes its keys — red for stop, green for 
graphics and grey for functions. 

The 6-1K National CF-2000 has only 28.tK 
free and the 16K version has about 12K free. 
Its strongest selling point is likely to be the 
sub-£200 four-colour A4 CF-2311 printer 
plotter which goes with it. 

Perhaps the most exciting of all the MSX 
micros is the Yamaha YIS-503 with its plug-in 
keyboard and synthesiser. Full details of the 
503 and its big brother the XC-5 which can 
control a whole stage ful l of .synthesisers and 
wil l go on sale in Britain in October are given 
in this month's News pages. 

Although the MSX machines are already 
coming off the lines at 50,000 a month the 
most impressive part o f the operation is the 
speed with which all the arcade favourites arc 
being converted to MSX. Word processors 
spreadsheets and utilities are also appearing at 
great speed and because the big Japanese 
consumer goods are making some of their 
other products MSX compatible new appli-
cations are appearing. 

The new Pioneer wi l l plug straight into a 
hi-fi rack and software wi l l soon be avilable to 
control your whole entertainment system. 
The video grabbers have been already 
mentioned and once the MSX system is avail-
able on a single chip it wi l l be built into all 
sorts of household goods — although an MSX 
fridge might have limited applications. 

Although apart from Spectravideo all the 
MSX companies have been Japanese so far 
there is no reason why that should continue. 
Philips is on the verge ol" signing a deal to 
produce machines in Europe and two big 
British electronics manufacturers are also 
interested. One high street store is 
considering a badge-engineered version for its 
own shops. 

With so many MSX machines around 
peripherals should also become cheaper 
disc drives and A4 printers mav fall to arouivd 
£120. • 
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J i m Tay lor p l o u g h s 
th rough s o m e of t h e 
best and wors t of 
S p e c t r u m s o f t w a r e 
looking for or ig inal i ty . 
STRAIGHTFORWARD VERSIONS o f arcadc 
games on the Spectrum often seem jo lack 
something. This missing ingredient is usually 
sound. Since the Spectrum's capabilities in 
this area are so limited you hardly ever get 
those deafening screeches and crashes. 

For this reason the most successful 
Spectrum software usually has a more offbeat 
theme, giving you a game where sheer noise is 
not too important. 

One recent development that programmers 
are now using is 3D graphics. Quicksilva's 
x^nt Attack led the way, and now many are 
following. A recent program which makes the 
most of 3D is Micromega's 3D Deathchase. 

The scenario casts you as one of tile Riders 
of the Big Bikes in a future devastated by war. 
Everywhere are evil enemy riders as well as 
helicopters and tanks. You must destroy these 
lawless renegades in a high-speed chase. 

The game gives a tremendous 3D effect. 
Only your hands and front wheel are visible; 
the rest of the screen is taken up with the 
looming trees through which the enemy riders 
weave. 

In sector 1 it is quite easy, even at speed, to 
avoid the trees. Sector 2, however, is much 
more difficult and I have yet to meet anyone 

ZX SPECTR 
who has penetrated sector 8. 

Not all 3D games are quite so enthralling. 
Add on's 3D Star Wars casts you as Luke 
Clearthinker, whoever he is. The screen 
displays a view of space through which hurtle 
the enemy ships, controlled by Darth Vader. 

You have crosshair sights to blast the enemy 
and a number of scanners and gauges to help 
you. The graphics are quite pleasant, but do 
not really give the total 3D effect. 

lid-on from Add-on is a version of the game 
where your car has to eat the dots in a maze 
without crashing into an opposing car 
controlled by the computer. The graphics are 
average and the appeal is l imited to those who 
like games where your car has to eat all the 
dois in a maze without crashing into another 
car. 

Centipede on a grid 
Grid Bug, from the same company, is 

Centipede on a grid. It is noteworthy chiefly 
tor the strange chirruping noises. 

A better version is Visions' Rapedes, sub-
titled for Centipedes' Revenge. The programs 
here are very colourful, with luscious green 
mushrooms and sharply defined crabs and 
snails. Unfortunatlev, there is not repeat-
fire. 

Automata's Pi-Eyed is althogether more 
original and much more repulsive. It is a so-
called "comedy arcade game", but you would 
have to be drain to find it very funny. 
Stardom, it seems, has been too much for the 
Pi-man. He's on his uppers down in Skid 
Row, drinking. 

You have to guide his drunken steps 
through the traffic and into such adjacent 
hostelries as "The Gay Dog", which he 
cannot leave unti l he has consumed all the 

beer on the bar. You have to avoid the pool 
players and crisp packets and get in quick. 

The "comedy" comes when, for example, 
you wander into the local indian restaurant. 
Here you are told that you wil l be served 
"bowel explosives" so that you can 
"regurgitate your beer on the pavement". 
Fortunately, they do not serve Pi-men. 

Penguins have lately become micro starts, 
as can be seen in Micromania's Pengy. This is 
the grid game where the Penguin has to push 
ice-blocks onto the sno-bees before they get 
him. Pengy himself is an amorphous white 
blob, bearing scant resemblance to the biscuit 
we all know and love. The sno-bees aie not 
very wecl-defmed either. 

But, Donner and Blitzen! Is this a German 
version of the same game 1 see before me? A 
game in which "Punkte so durch das treibeis, 
dass sie den sno-bees ins wasser gewarfen". 

Indeed Pingo is the same game, but 
Profisoft version is rather better, i f only 
because the graphics are clearer and the 

Company 
Add On, 
Uni ts 2, 3, 4, 
Shire Hi l l Indus t r ia l Es ta te , 
Sa f f ron Wa lden , 
Essex. 
Artie. 
Main St reet , 
B randsbur ton , 
Dr i f f ie ld , 
Yorksh i re . 
Automata, 
27 H igh land Road, 
P o r t s m o u t h 
Hants . 
Cases Computer Simulations, 
14 Lanton Way, 
London , 
SE3. 
DK'tronics, 
Shire H i l l Indus t r ia l Es ta te , 
Sa f f ron W a l d o n , 
Essex. 
Imagine, 
5 Sir Thomas Street , 

Program 
Ed-On 
3D Star Wars 
G r i d b u g 

Earth De fence 

Pi-Eyed 

Ba t t le 1917 

Ga lac t i ans 

S tonke rs 
The A l c h e m i s t 

Price 
L iverpool . 
Micro-gen, 
24 Agar C rescen t , 
Brackne l l . 
Berksh i re . 

£4.95 Micromania 
14 Lower H i l l Road 
Epsom, 
Surrey. 
Micromega, 

£6.00 230-236 Lavender Hi l l , 
London SW11. 
Profisoft, 
Sut thauser St rasse, 

£6.00 50-52. 4500 Osrab ruck , 
W. Germany . 
Virgin Games. 
61-63 Por tobe l l o Road, 

£5.95 London , 
W11. 
Visions, 
1 Fe l lga te M e w s . 

£5.50 S tud lands St reet , 
£5.50 London . 

Naanas 

Pengy 

£5.95 

3D Dea thchase £6.95 

P ingo 
A l i e n Curse 

Rider 

Rapedes 

£5.95 

£5.95 

70 YOUH COMPUTEH. MARCH 1984 



displaying the landscape. There arc forests, 
lakes and areas of barbed wire to impede your 
progress or provide cover. Battle 1917 is 
rather more simple in conception than 
Stonkers but, perhaps because of that, is more 
satisfying to play. 

Mikrogen's Naanas requires no such 
intellectual effort. The idea is quite drolc; you 
must catch the falling bananas and avoid the 
coconuts being hurled down by a swinging 
monkey. Your man rushes around with a 
basket at the bottom of the screen. I f he misses 
any bananas they wi l l be slipped on. 

Unfortunately, the graphics are not quite 
sharp enough for you to notice the skins 
easily. Many a tumble is taken. The game, 
though, is good fun and bananas certainly 
makes a change from aliens. 

But there are oodles of aliens in DK'tronics 
Galactians which, as the name suggests, is a 
version of a well-known arcade game. The 
graphics are very good and the game is pretty 
fast — perhaps too fast, for the aliens always 
seem to get you. 

Virgin's Rider is another game with motor-
cycles and 3D, but this time in two parts, first 
you have to parachute onto a motorbike in 
enemy territory. This is not too difficult but is 
nicely done; the parachutists wriggles 
Convincingly in his harness as he descends. 

Once on a motorbike you have to investigate 
an enemy road ful l of mines. Here the 3D is 
rather annoying since the landscape moves 
instead of the bike, giving you a feeling of 
going nowhere fast. The graphics are not very 
special either, with a rudimentary landscape 
and buildings. 

Earth defence, from Artie, is a version of 
Missile Command, the game in which you 
have to lay a defensive blanket o f missile fire 
against the descending alien guns. For a game 
in only 16K, this is quite an impressive 
version with good bright colours and 
reasonable sound effects. 

Overall, the shoot-'em ups arc losing out in 
the Spectrum software market. Consumers are 
growing tired of re-cycled arcade fare. What 
they want is originality with superb graphics, 
and still too few companies are providing 
these. 

colours brighter. 
Alien Curse does not refer to foreign 

software, but is another game from Profisoft; 
something • to do w i t h " B i l d s c h i r m s 
herunicrfallenden Bomben . . . " . Essentially, 
it is Galaxians. 

Imagine's The Alchemist is an intriguing 
new arcade adventure of great graphics 
sophistication. You can tell it is a classy game 
because it starts o f f with a Bach fugue. The 
idea is that you, the alchemist, do battle with 
the evil warlock in his castle. You must find 
four sections of the magic scroll and a "Spell 
of Destruction". 

The Alchemist is a suitably old-fashioned 
looking fellow with a pointed hat and a beard, 
who trundles around as i f on wheels. To 
change to the castles various levels he can 
transform himself into an eagle; a very 
entertaining piece of graphics. 

Various objects can be used to help the 
Alchemist on his quest, and he must regularly 
find food to keep up his stamina levels. This is 

Left: Pengy from Micromania. Above 
left: Stonkers from Imagine. Above 
right: 3D Deathchase from 
Micjomega. Below: Pi Eyed from 
Automata. 

not an easy game to get the hang of, but 
repays investigation. 

Talking of games difficult to get the hang of 
brings us to Stonkers, also from Imagine. The 
adverts say that "Stonkers wi l l drive you 
Bonkers", and I would not want to argue with 
that. The instructions are long and unclear, 
and you wi l l probably pick up the idea 
quicker by just playing. 

Essentially, this is a strategy game with 
graphics. You move a cursor over the large 
map displayed and the area is then magnified 
64 times. You have to move your forces to 
positions of strategic importance and ensure a 
constant flow of supply ships to your port. 

I think a good idea seems to be to go for the 
bridge connecting two land masses. Stonkers' 
graphics are disappointingly unclear and the 
game itself is difficult to play, but strategy 
fans my find it worth tlje effort. 

They wi l l also be interested in Battle 1917, 
from Cases Computer Simulations, which 
won last year's Cambridge Award — whatever 
that is. It's another war strategy game in 
which, as in chess, you protect your own king 
while trying to capture your opponent's. 

You have artillery, infantry, cavalry and 
tanks which can be moved around the board 
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Y o u r C o m p u t e r and M e l b o u r n e H o u s e take you 
b e y o n d t h e s c r e e n in to t h e r e a l m s w h e r e s i l icon 
a d v e n t u r e s s t o p a n d t h e real q u e s t beg ins . Ente r 
our c o m p e t i t i o n a n d if y o u r a n s w e r s are g o o d 
e n o u g h we ' l l put you to the tes t in a cas t l e ful l 
of t reasure . 

w 

M E L B O U R N E 
LONG, LONG AGO when the world was still flat 
and dinosaur computers stil l ruled the earth — 
10 years ago to be precise — two men far away 
across the sea invented a came called 
Dungeons and Dragons or D & D . 

These two, wi th the unlikely names of 
Arnson and Gygax, produced a framework for 
a fantasy world in which bank clerks, 
computer programmers and hospital porters 

RULES 
• T h e eight f inal ists wil l be those w h o 

answer the three ques t ions correct ly 
and, in the v iew of the edi tor , o f fe r the 
best reasons, In 12 w o r d s or f ewer for 
enjoying adventures. 

• T h e n a m e of t h e w inner wil l be pr inted 
In the M a y issue of Your Computer. 

• A l l entr ies must arrive at the Your 
Computer o f f i ces by the last work ing 
day In M a r c h 1984. 

• E a c h p e r s o n m a y e n t e r t h e 
compet i t ion only once . 

• E n t r i e s to the c o m p e t i t i o n cannot be 
acknowledged . 

• N o e m p l o y e e s of Bus iness Press 
Internat ional or their re lat ives may 
enter the c o m p e t i t i o n . 

• T h e dec is ion of the edi tor is f inal. 
• N o cor respondenc e on the result of 

the compet i t io n wil l be e n t e r e d into. 
Business Press Internat ional a s s u m e s 
no responsibi l i ty or l iabil i ty for any 
c o m p l a i n t s a r i s i n g f r o m t h i s 
compet i t ion . 

could get together at weekends and pretend to 
be wizards or rulers of the universe. 

Two years passed, and the amount of paper 
needed to record the details of a thousand 
fantasy universes started to fill whole garages. 
As an emergency measure some of the 
programmers started to transfer the details of 
their weekend Dungeon and Dragon exist-
ences on to computer. 

Later that year two students called 
Crowther and Woods hijacked some computer 
time at Standford University California, and 
wrote the first ever computer based D&D-
style game. 

It was called Adventure and soon became 
wildly popular, the only trouble was it took 
up so much memory — around 300K — that 
you needed a mainframe to play it. 

Meanwhile, in another garage, two lads 
with the equally unlikely names of Jobs and 
Wozniak were busy inventing the Apple — 
the first of the wave of home computers which 
one day would bring Adventure to the 
masses. 

Now Melbourne House has produced the 
first ever version of that original computer 
Adventure for the Spectrum. Classic 
Adventure, as Melbourne House is calling it, 
fits t id i ly into a 48K Spectrum. A 
Commodore 64 version is also under develop-
ment. 

It does not have the fancy graphics or 
elaborate plots of some of the latest 
adventures but i f you want to find out where 

Elthln the swordsman, agile and quick 
wit ted but is he strong enough? 

it all started Classic Adventure is a must. T o 
mark the launch of Classic Adventure on the 
Spectrum and the tenth anniversary of the 
Dungeons and Dragons fantasy idea, Your 
Computer and Melbourne House are getting 
together to offer eight o f you an all expenses 
paid chance to go on a real-life adventure and 
find the treasure we are going to hide in 
Peckforton Castle, Cheshire. 

Peckforton Castle is run by Treasure Trap, 
a secret society of dedicated games players who 
are not satisfied with playing D & D at a table 
or adventure on screen but demand the real 
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Mark you choices with a cross. 

Which item would you drop? 
Bread • 
Water 
Torch • 

Which object would you pick up? 
Dagger Q 
Staff 
Keys • 

Now write your reasons for enjoying 
adventures in 12 words or less and 
send this coupon to Your Computer, 
Quadrant House, The Quadrant, Sutton, 
Surrey, SM2 5AS. 

Name ... 

Address 

Y o u have b e e n t rave l l ing 
s ince d a w n and have 
just w a l k e d across t h e 
d r a w b r i d g e into t h e 
cour tyard of a 
m y s t e r i o u s cas t le . Y o u 
are carry ing a lea ther 
sa tche l ful l of dry bread, 
a f lask of w a t e r and a 
torch. Lay ing in t h e 
s n o w in f ront of you are 
a dagger , a g o l d e n s ta f f 
and a b u n c h of keys. 
Y o u m u s t put d o w n o n e 
of the i t e m s you are 
carry ing and pick up 
one of t h e ob jec ts in 
the s n o w . Y o u m a k e 
your c h o i c e and s tep 
forward . In front of you 
are El th in t h e 
s w o r d s m a n , C h r o n t h e 
m a g i c i a n , and Jabbar l 
the a x e m a n . B e h i n d 
t h e m is a door in a 
t o w e r t h r o u g h w h i c h 
you m u s t pass. C h o o s e 
o n e of t h e th ree 
charac te rs to he lp you 
in your m i s s i o n . 

Chrom the magician, clever and powerful 
but can you trust him? 

mmmammmmmmm^^M 
Jabbarl the axeman, strong and resilient 
but is he fast enough? 

thing — a chance to play out their fantasies. 
The adventurers are kitted out in sackcloth 

and then have to have make their way through 
the darkened chambers of the castle deciding 
which doors to enter and dealing with 
monsters, magicians and alchemists along the 
way. 

Our eight finalists wil l be put through this 
experience — with the added ingredient of 
hidden treasure — and then we wi l l turn them 
into monsters to terrify the next party of 
adventurers to pass through the castle. 

Al l you have to do to win a place in the final 

at Pcckforton Castle is read the description of 
the adventure problem on the right and 
imagine what you woud do. 

What would you drop, what would you pick 
up, who would you choose as your companion 
on the journey? Then write your answers on 
the coupon together wi th a description in 12 
words or less of why you like adventures. 

There wi l l be 10 runners-up prizes - of 
Classic Adventure i f you have a Spcctrum or 
Commodore 64 or another" exc i t ing 
Melbourne House adventure i f you have a 
different machine. 
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ANIROG SOFTWARE 
C O M P U T E R G A M E S A t H ^ U l 
O F T O M O R R O W g ^ ^ O ^ 

HEXPERT 

C O M 
M O O N BUGGY 

G & . A X Y Y * 
AVOID .CAPTURE B * THE ALIEN 
MOTHER SHIPS TRACTOR BEAM AS 
T H E . ^ I G U T E R S D I ^ b o m b y o u ; 

i o o S W e e n s w i t h A ^ m ^ p l a y e r 

O P T l U r f e - ^ I B . / J ^ S . yz £7.95 
S K R A M B L E 

D TIME T NEW APPROVED 
KOAIG K B . / J . S . £ 7 . 9 5 
I SOREENS WITH BHIl f IAN I ftNIMAII D GRAPHICS 
SKRAMBLE J S. £ 7 . 9 5 
U SSCTORS l O 1F.ST V1)UR Slfll I 
HEXPERT \ J . S . £ 7 . 9 5 
I RAIN BERT 1 0 Bt H r X l V : H K l ) N . I H l s 3D HfcXAUONAI PYRAMID 
MOON BUGGY \ \ J .S. £ 7 . 9 5 
VlfNOEUVRE YOUR PATROL V.RAF I OVFR GIANT POI H<ALES AS 
fOU DEFEND THE M O O N I jUUGY FROM ALI tN ATIACK 
F/ROG RUN KAB./J.S. £5.S 5 
VPOPULAR ARCADE G A M l I JN FOR THE WHOLE FAMII Y 
3D TIME TREK \ K B . / J . S . i 5.95 
JRT(MACULAR 3D GRAPHICS EFAR TREK C.AMI 
DUNGEONS K\ B. £ 6 . 9 5 . 
:N TLK IH I REALMS 01 FAN TARY IN THIS ROLI Pl A Y I N G c \ \ M E 
DAflK DUNGEONS K B. £ 6 . 9 5 
>ND l \ 1HE SERIES OF FOIMYDEFINITELY NO! FOR THE FAIN! 
HEARTED \ 

INDIAN ATTACK £5 95 i ^ S 
COSMIC C O M M A N D O £5 ,95 
VENGEANCE OF ?ENO £5 .95 

24 HR. C R E D I T C A R D SALES HORLEY (02934) 6083 

PAYMENT BY CHEQUE, P.O., ACCESS VISA 
8 HIGH STREET HORLEY, SURREY. 

Overseas 50p p o s t & p a c k a g i n g 

T R A D E E N Q U I R I E S W E L C O M E 
29 Wes t H i l l . D a r t f o r d . K e n t . (0322)92513/8 



PROGRAMS 
WANTED 

SEND 
NOW 

BLABY COMPUTER GAMES 
FOR SPECTRUM A N D D R A G O N SOFTWARE 

SPECTRUM 
CONFUSION 
You aw totally confused *nd »f« 
being attacked from both by 
she most naat est A'.an* known the 
Unlver*e. 49CM/CC4JB 
GOLD DIGGER 
Dig your way through the M n« and 
firvd thfl Qotd Nuggets, but keep 
away from the 'Nugget Cnasner* 

48K M/CC436 
CHOPPER RESCUE Scientists are being entombed under R«C'U Active waste, can you as e Helicopter Pilot, rescue then- all >n time! 48KM/CC5.50 
KOSMIC PIRATE 
Gu«o your Piroto Vessei tnrough tne 
massve fleet of Space Craft that has 
encircled the planet Verox and fry to 
steal your essential needs. 

46KM/C£6 50 
DRAGON 32 

PLANET CONQUEST 
Land your Frleghter Ship *af*V and 
thon you may return to you' r*»t 
Solar Systom, (Skill lev** etc i 

£5.95 
DODO 
Starring Dodo and the Snow Bees -
You âe the last survhri-g b*ed o* 
Dodos alone In the Antarctic, 
surrounded by Ice Blocks and Sr.o,v 
Bees. Slide the ice Blocks onto t̂ e 
Snow Bees or electrify the s to 
kai them. £5.95 

BARMY BURGERS 
SPECTRUM 48K 

BIABY COMPUTER CAMES 
BARMY BURQER6 
Dapa, Burger*. Cheese and Lettuco 
- they are *i the/*, i l you have to 
do I* put tnem together, it aound* 
easy doesn't it, but not when you ore 
Do ing chased by a fned Egg and 
Sou*ag«*l 48K M'C £6.60 

HIGHRISE HARRY 
Featuring H*'r> ||fl(y||| and the 
Rust Bugs - Gude Harry the Painter 
along the GirC«<*. uo the Ladders, 
onto the Lifts, out mind tho Slides. 
Five Whacky screens 

48K M/C £5.50 
PLUQQIT 
Young Percy P.-ggit must get back to his Circuit 8card in tim«, please 

GOTCHA' 
SPECTRUM 48K 

BLA8Y COMPUTER CAW65 
help him to find the right keys 

48K M.'C £5.50 
QOTCHA 
After escaping from the loca tick. 
Emi# i* »oon back up to h * old tricks 
again! 48K M.'C £5.50 
DODO 
Starring Oodo *nd the Snow Does -
Vou are the est surviving brsed of 
Dodo's alone n Iho antarctic 
surrounceo by Ice Blocks and Snow 
Bees S >ce the Ice Blocks onto the 
Snow Bees or eloctrrfy the wall* to 
kill mem «BK M.'C£5.50 
LASER RUN 
Fly the trench to castroy the T. .E 
fighter "̂his game s shown in 3D 
perspective. £5.95 

PROGRAMS 
WANTED 

SEND 
NOW 

KILLER KONG 
SPECTRUM 43K

fUABVCQMPWP • AM=S 
KILLER KONG 
Featuring five screens of arcade 
action - Elevator* - Kong - Mario 
Barrel* - Hamburger* - ana wan 
Mario* Girl. 48K M.'C £6.50 
SHUTTLE 
Guide your Shuttlecraft down to '.he 
surface of Planet Nexon, rescue the 
•ttanded Space Patrol and return 
them one by one to fe *af*ty of rhe 
MotherBhio. 48K M.'C£4.95 

DEPT CY ' BLABY COMPUTER GAMES CROSSWAYS HOUSE LUTTERWORTH ROAD BLABY LEICESTER 
TEL: 0633 77384 ' TELEX 342629 JRHHG ' 

DEALERS PLEASE ASK ABOUT OUR VIDEO TAPE WHICH CONTAINS OUR FULL RANGE OF GAMES 

DISTRIBUTORS 
Centre Soft 
Birmingham 
021-520 7591 

Lighting Records 
London 

01 969 5255 

PCS South West 
Exeter 

0392 50434 
RETAIL OUTLETS 

WH Smiths 
Crasn Micros 

and a« 
ma|o' software 

outlets 

A « FROM 

o 
KQSCQClel 

wmim 
VALUE that's 

out of this world 

50 GAMES ON ONE CASSETTE 
DRAGON • LJOB air Spectrum ^c i ppkz ATARI' ORIC-1 ZXB1. VK» ttJ 

EXPRESS DELIVERY-
ORDER NOW 

Please send mo by return of post. Cassette 50 at £9.95 
per tape. I enclose a cheque/postal order for 

made payable to 
Cascade Games Ltd. 

Name 
A d d r e s s 

Please debi t 
m y f c ^ No. 

SPECTRUM 
BBC A.B B ORIC-1 • ZX 81 • VIC 20 P 

ORAGON • ATARI [ J APPLE [_J [7] 
Post Code I 

J C o u n t r y 

^Dealers & Stockists enquiries welcome. rt au^ 
cascade 
• D-«vJ 

Cascade Games Ltd., 
Suite 4. 1 -3 Haywra Croscont. Harrogate. 
North Yorkshire. HG1 5BG. England. 
Telephone: (0423) 504526. yc 2'8-1 

•. * y . ' It is impossible to . 
• ' r ' tell you everything 

about tho 5 0 games on 
CASSETTE - 5 0 but they include 
many types such as maze, arcade, 
missile, tactical and logic games, 
to suit most tastes in computer 
game playing. •. -
CASSETTE 5 0 wi l l appeal to 
people of all ages and the games 
wil l provide many hours of 
entertainment for all l i te family at 
a fract ion of the cost of other 
computer games . . 
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u I D C SPECTRUM

n i n e SOFTWARE
; We will not be beaten on the price of 
= Star or Juki Printers. 

PRINTER B A R G I N S 
STAR DP 8480 £230.00 INC VAT 
STAR GEMINI 10X £250.00 INC VAT 
STAR DP 515 £275.00 INC VAT 
STAR DELTA 10 £368.00 INC VAT 
JUKI 6100 £420 00 INC VAT 

Ring for sample Printout, Full Spec and latest Price 

Securicor delivery £8.00 

Cab es for BBC/Oric/Dragon etc £10.00 

BBC Packs available includes: -
Printer Cable. Screen Dump. Software 

delivery, fact sheet and VAT 
£20.00 for all above printers 

BBC Model B £399.00 
BBC Model B i Dl £469.00 
ELECTRON £199.00 

Phone- Credit card orders welcome 

CJE M I C R O C O M P U T E R S 
Dept YC. 78 Brighton Rd, Worthing. 

West Sussex. 
(0903) 213900 

CRAZY CAVEMAN • Journey oac< to pronistoric 
times' A TriOc uf cuve dwellers sonds out a hunting 
party, but the men ore scattered when they are 
ambushed by a huge sobre-tooihod tiger' You ato 
one of those huntcs: 0 long way from snelier. you 
Begin the haiartlous trek home. On the way there are 
many dangers, tike ROLLING HOCKS. DINOSAURS, 
DODOS AND PREHISTORIC BIRDS £6.50 

PIXIE PETE - Deop, rioop down underground 
PIXIE PETE the pot-holor s digging for his surviva 
You control this dauntless p>x>o, and must he-p her 
diq nis own maze to escape from DESMONO THE 
O h A G O N tor as lone as possib'o. but it fie ccmes n 
range: cuicx.y engage you' HYDROLIC RAM PUMP 
to olow him uc If yoj manage to destroy DESMOND 
he will return to haunt you a's GORGO THE GHOS" 
who causes many CfOCIems for PETE. £ g q c 

BLUE MOON • You are the pilot of on intoruuluctic 
spacocraf;. Your mission is to rescuc a sister-ship 
and hot crow who are trapped on a nostile planet and 
to return with thom lo the safety of tho Blue Moon, 
However, |Ourneying across the vastness of space 
there aro many hazards to reaot ate. sucn as the 
doadiy BLUE BOUNCERS. COMETS. BELL BIRDS. 
DROIDS and TECOM ALIENS £ 6 . 5 0 

Top prices paid for quality COMMODORE 64 programs 
Games available from all good computer shops or direct from Merlin Software at the address below. 

MERLIN SOFTWARE, BUSINESS AND TECHNOLOGY CENTRE, BESSEMER DRIVE, STEVENAGE, HERTS. SG1 2DX 
TELEPHONE (0438) 316561 

CHOOSE FROM OUR VAST RANGE 
FREE 24 page CATALOGUE with full details of our range of over 220 
different programs fortheZX SPECTRUM. Allhiredwlththeconsent of the 
publishers. Whether you prefer to ZAP aliens, got lost in an adventure 
game. EDUCATE your children. CALCULATE the family finances or 
COMPILE machine code programs WE HAVE THE RIGHT TAPES FOR 

YOU TO HIRE. 
FASTSERVICE 

We stock several manulacturers ongmal copies oi each tape, and can 
normally despatchyour tapes the day wo receiveyourorder, and wealways 

use first class post. 
LOWEST PRICES 

We believe our prices are the lowest of any library, yet sve offer the 
LARGEST range of titles. TWO WEEKS HIRE OF ANY TAPE COSTS JUST 

80p {plus 40p p&p). 
FREE TAPE HIRE 

Fora limited period, we will send yourfirst tape (your choice) FREE, sojoin 
our library now. You cant afford NOT to'" If youVe tried another library and 
are svary of our claimssend a stamp and we'llgladly send you a copy of our 

catalogue • weYe confident you'll join when you see It!!! 

200 Mulgrave Road. 
Cheam. Surrey SM2 6JT 

©IFTWARI 
I enclose cheque for £6.00 for LIFE MEMBERSHIP and I understand that 
my first tape hire will be FREE. If .within 28 days. I'm not delighted with your 
seAfice youH refund my membership fee. 
Name 

Address 

3 MAGICAL GAMES FOR THE 64 

DEALER ENQUIRIES 
PHONE 
(0438) 
316561 

NEW RELEASE 
for the 64! 
ORANGE 
ISQUASH 
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"TREASURES OF 
J o h n Rans ley s h o w s 
you t h e e a s y w a y to 
wr i te a d v e n t u r e s . 

THE DATE IS June 23, 1941 and many pans of 
the city of Moscow arc wreathed still in a 
shroud uf smoke and dust. 

Three collaborators meet again in the 
conference room of a bombproof complex 
deep beneath the featureless grey apron of 
Red Square. 

Only one of them is Russian. He is General 
Kerch, a long-serving member of Stavka, the-
Soviet High Command, who has more 
recently worked as a senior aide to Marshal 
Timoshenko. The second man is Hemmo 
Tolman, a Dutch art historian and dealer who 
has been in Moscow several months already, 
advising the autorities on which of the 
country's state treasures merit priority 
protection. 

The last of the trio is General Sir Ralph 
Beaumont, a security officer invited to Russia 
together with a team of British ARPs to advise 
on use of the city's newly-built underground 
railway stations as public bomb shelters. 

By the time their discussions, arguments 
and concessions have run their full course 
some three hours later, each man has drawn 
up an identical list of 29 treasures from St 
Basil's Cathedral, the Imperial Palace, slate 
apartments and other Government offices 
throughout the captial. 

These are now stored elsewhere in the 
complex and safe from immediate danger — 
but the threat of a successful invasion by 
German panzer divisions has compelled 
Kerch to find a safer home for them. 

There is little dispute about the choice of 
this at least. The guardianship of Moscow's 
treasures, including the fabulous and priceless 
St Petersburg Ikon, is to be entrusted to the 
multiple crypts of Zagorsk Monastery. 

Kerch, Tolman and Sir Ralph travel with 
the convoy of lorries and armed half-tracks, 
and upon their arrival at Zagorsk they 
painstakingly supervise the hiding of the 
treasures. The most important of all. the ikon, 
is allocated a secret chamber to itself. 

Satisfied with their endeavours, the three 
men embark on the tiring journey back to 
Moscow. Bin when only a little way out of 
Zagorsk, the screaming engines of a dive 
bomber pierce the night air and it finds its 
target on the road below. The convoy lies like 
a crippled, burning snake within minutes. 
Why it was that the plane bore no markings 
may never be known. 

As a descendent of Sir Ralph Beaumont, 
you have heard this story told many limes — 
and it has inevitably intrigured you. Now, 
after years of behind-the-scenes diplomacy, 

the Russian authorities have given you 
permission to make an attempt at finding the 
ikon — the only artefact they have not 
managed to retrieve from the crypt o f the 
monastery. 

As you descend the slab stone steps into the 
crypt for the first time, you are only too aware 
that your life could end, perhaps horrifically, 
within minutes. But the ikon is there to be 
found, and with its discovery goes a personal 
reward of two mil l ion US dollars. 

Just one thing. You are not alone in the 
crypt. Somewhere in its labyrinthine soul 
awaits the man who fixed in his gun and bomb 
sights the convoy in which your antecedent 
was killed more than 10 years ago. Worse still, 
the crypt has a supernatural power of its 
own. 
• I f you have in the past been put of f by the 
apparent complexity o f programming this 
kind o f micro entertainment, let us start now 
on blowing away all misconceptions of that 
kind. After all, any adventure program is 
nought but a series of I f . . . Then . . . Else 
statements and a smattering of Gotos and 
Gosubs — sorry, you structured pro-
grammers! 

Sure, you can dress them up with all sorts of 
bells and whistles, but once you have acquired 
the knack o f setting up the program skeleton, 
you can use that skeleton time and time again 
to create what seem to he totally different 
scenarios and situations. 

This month, we wi l l set up the map, fill it 
with locations, and give some thought to the 
objects and obstacles which wil l start to make 
it interesting. We can also test a sample o f the 
program lines involved. 

Next month's final article wi l l add the 
finishing touches and present a complete 
listing fat with helpful Renis by way of 
recapping all you have learnt. 

At first, it may be a little diff icult to grasp 
that all the geography of a pirate island, 
ghostly castle or lunar landscape can be 
contained and interpreted by a simple grid. 
But it is easy to do, as our sample adventure 
set in the crypts of Zagorsk Monastery wi l l 
show - see Your Computer, September and 
October, 1983. 

For this, we wi l l use a grid comprising 36 
locations. Each box must be numbered 
sequentially, from left to right, row by row. 
When drafting your locations, you wi l l want 
to give some thought also to the pattern of 
movement you may allow between them. 

As vou can see, ihe avenues between the 
boxes are supplemented in some instances by 
one-way or two-way arrows. These indicate 
the legal moves between locations. 

Locations 11 and 32 are single-location 
traps or dead ends — you can enter them but 
not exit. 

Similarly, the rather more elaborate quad of 
iniquity ensures an endless trek in one 
direction. 

The program should allow you to move 
swiftly from location lo location, announce 
your current position, and warn i f you 
attempt an illegal move. This procedure can 
he thought of almost as a self contained 
module, and the sample listing which should 
Run on any micro using Basic, wi l l let you 
test the logic for yourself. 

In line 120, it fixes your starting position at 
location 1 the sample only admits half the 
grid, to location 17, so location 22 cannot be 
used which is the chapel of the Tsars. Alter 
this to any number between 2 and 17 i f you 
would like to start somewhere dilTerent. 

Control then passes to line 150. I f your 

(continued on next page) 
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'tn SR̂PLE RCOHNE 
H U M " v o » IOC*T:CH IS ken SET location 
p«] 3U0 
COlO ISB 305 
P=< p 5J0 
IF H-.12 IHE'< OM P GOTO 40C.470 .400 .«? !> .3Wl .310 ,325 -530 .340 .3V .W0 Mr . 
IF P«:ie THEM OH P - l t GOTO 579 ,530 .390 .«00 ,«19 .630 550 
IF PM? 1>EN 00T0 32* 
PRINT:FRIW1 
PfSMT-YOU MfiV HOVE 
IF N>u IHfeJ1 PRINT " N O R ' W . 
IF 5>0 THEN PS1MT "SOUTH''*: =45 
If E>0 THE'- P^INT 'SftST/-; 553 
If U>0 THEH PRINT HCBT' 535 
PRINT PRINT '«*«!CX U3*7-:PS1NT :w>UT Ii* 
IF U*- 'M:RTW rND IDS THEN C 6 0 T 0 MO = ' 0 
]F D*a*0OUTH' 3>3 TfcEN CP=P*6 OOrO 140 575 
JF EftST" fisp E>n TfCll C f - f - 1 0910 140 580 
IF D*»"UE8T" HND U>« THEN CP-P- I -0010 MB 5K5 
PRINT:PRINT 3SW 
rf>[sT "VI).j O H ' I CC 1 . W OOTO 216 3W 

E* I » 0 OOTO i < * 6W> 
FRINT "CHt^EU OF TJflPS* 603 
W«0 S-7 E-2 H*0 00T0 i W 
W!N1 'HULL OF I M V E t V 613 
N-0 5-e E«3 H - l GOTO 2 W 
bRIVT "MOLL V 623 

N*O:8»0'E-4 OOTO .tv 
PRINI 'DRlhKIMJ FO .»«T*; tr 
N»0"3-l<* E - 3 I W O O f O 200 
PRINT -PRrriiF-r' 
Ht i l W OOTO 2*0 
PRINT 'TCN8 OC ST PETRIE* 
ll»<! ->"12 E - 7 M*0 COTO 
PRINT ' M-flB'uE 
N - i : s » i 3 - 6 « e GOT: 2?O 
SRINT -OUFD Cf 1HICVI7V" 
S!=Ei:S=M S-0-U«? DC-P 29? 
f « : « t op t N i o u n v 
N-O'S-e E=? M=s -<PI0 
P93NT *-RC-IVSS" 
N=? ==16 £ = : : u - 3 GC"0 29? 
PRINT "SEALED 

E«0 U=? K ' O 200 
PRINT ' f t .TR? 0 s SZPRCMS* 
M-f. S=l8 E=e im? . o : . PRiNT-m-ERaL'SPRiNy 
" H - S ' i a i - o u-12 :<«TO 200 FKINT "ou'-n :r im-.«inv" 
M-U'S-0 E*I3 W 
PRINT 'OU^P ( h i s u i i v 
M"V 3-0'E»? M»0 CO TO 200 
pkjiit 'sr.PMt-
N»0 V«2J E-17 U-15 COTO » 0 
PRINT ••WLL 0* 3€NOTJO^S* 
N-e C~? M-J6 o?TM 
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Figure 7. 
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t I 
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Chamber Gallery 

Steps 
up to 
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Ropemaker's 
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t I 
33. 34. 35. 

("—it 
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Rope 
store 

UCII 
of 
Penance 

(continued from previous page) 

current position — that is. the number of the 
box — is less than 12, which takes us up to the 
sealed chamber, then the On . . . Goro counts 
that same number of times along the queue of 
line numbers and passes control to that which 
matches. For example, location 1 — the 
drinking fountain would point to the fourth 
line number in the queue, which is 190. 

It' your current position is at a location 
numbered higher than I I but less than 18, 
line 150 is ignored and 160 gets to work on 
the same selection process. Any figure above 
17 triggers a no-go message — but in the ful l 
program, of course, wc shall introduce 
additional On . . . Goto lines to generate the 
response text for locations 18 to 35. 

Reverting to your original position, your 
starting point at location 1 wi l l trigger line 
•160. printing to screen the information 
"chapel ol Tsars". Almost instantly, line 165 

determines the legal and illegal moves from 
that location. 

Compare this line with the grid. From 
location K you cannot move north — so that 
illegal move, like all others, is awarded a value 
of 0. The same goes for a move west. Hut you 
can move east into the hall of whispers. This 
is location 2. so H = 2. Likewise, S(ouih) is 
awarded a vlaue o f 7, as a move in that 
direction to enter the Marble l la l l is also 
permitted. 

It is important to remember that any 
location into which you cannot move is 
awarded a value of 0. 

Each location has its own screen prompt 
and complementary movement — and these 
are all looked after in lines 460 to 625 
inclusive. After each move, control passes to 
line 200 which, working on the values just set 
fur the variables N, S, F. and W generates the 
correct screen information, and line 260 

invites your instructions. 
You must type out the direction in ful l and 

provided such a move is legal line 280, 290, 
300 or 310 wil l set the new variable CP — 
current position — to reflcct your new square 
— one square to the left or right to represent 
west or east, six squares up or down for north 
or south. 

I f you try to enter an illegal move or mis-
type then all four lines ignore you and 330 
i n f e r s an on-screen reprimand, before 
looping you back to line 210. 

One warning, because this is a truncated 
version of the proper program; entering 
" S O U T H " when you are at any location 
between 12 and 17 wi l l corrupt the Run. 

Having tried walking round the crypts a few 
times ro prove to yourself that all this works, 
you may then like to change some of the 
location names and legal movements bv 
tinkering with lines -160 to 625. 
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THE EXCLUSIVE U.K. DISTRIBUTORS OF 
SCOTT ADAMS PRODUCTS 

DEALER & DISTRIBUTOR 
Enquiries welcome 

also 
Panic Buyers welcome! 

venture 
119, JOHN BRIGHT STREET, BIRMINGHAM B1 1 BE 
Telephone: 0 2 1 - 6 4 3 5 1 0 2 
Exclusive distributor of SCOTT ADAMS PRODUCTS ^ 
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Mit.lJl 'ODS RUNS on unexpanded Vic-20 with 
joystick, but you wi l l need at least 3K. 
expansion to enter the program. I f you have a 
Vic-20 with greater expansion, then use these 
Pokes to reconfigure ir to 3K for entering the 
program: 
POKE 641,0:POKE 642,4:POKE 643,0; 
POKE 644,30:POKE 648,30:SYS 64824 
To make your Vic-20 think it is unexpanded 
for the purpose of running Mil l ipods, tvpc: 
POKE 641,0:POKE 642,16:POKE 643,0:* 
POKE 644,30:POKE 648.30:SYS 64824 

The object code occupies nearly all 
available memory on the uncxpanded 
machine. The game itself loads in two parts — 
1. listing 1; 2. object code. 

Listing 1 prints up a title, sets up the zero 
page for use and the kernal for loading the 
object code file. 

First key in listing I , check it carefully and 

then save it. Now you must enter the object 
code. This wil l require a lot of time and 
patience. Type in listing 2, this is the loader 

Level table. 
Number Time to 

of Arrive — 
Level Millipods Spider 

46 
32 
78 
46 
32 
19 
78 
46 

Length of 
Mill ipods 

1 2 3 

There are 15 levels in all. 

program. Save it on a different cassette from 
listing 1, then run it. You wi l l be confronted 
with a menu: 

1. Enter Code. 
2. Check Code. 
3. Save Code. 
4. Load Code. 

Pressing 1, you wi l l be asked for a start 
address, in dccimal, of the locations you wish 
to enter into. To finish and return to the 
menu. Type an asterisk. 

Pressing 2, you must also give the start 
address and this wil l allow you to view each 
location on a separate line. 

Once you have finished keying in 
everything you can save Mil l ipods on a blank 
cassette. To do this Load Listing 1, insert a 
blank tape, Tvpe: 

SAVE "MILLIPODS" 
(continued on page 83) 

Listing 1. 
1 0 P O K E 3 7 1 5 0 * 1 2 7 

2 0 P O K E 3 7 1 5 1 ? 1 2 7 

3 0 P D K E 3 6 3 7 9 ? 3 

4 0 P R I N T : P R I N T : P R I N T : P R I N T " M I L L I P D D S " : P R I N T : P R I N T " B Y D . W f i K E L I N & " 

5 0 P R I N T : P R I N T : P R I N T " S . C D C K E R R M " 

6 0 P R I N T : P R I N T : P R I N T : P R I N T : P R I N T " I S N O W L D R B I N G " 

7 0 P R I N T : P R I N T " P L E R S E W R I T " : P R I N T : P R I N T : P R I N T : P R I N T : P R I N T : P R I N T 

S O F D R X = 0 T D 2 4 : R E R D Y : P D K E 2 5 6 + X * Y : N E X T 

3 5 S Y S 2 5 6 

9 0 D R T R 1 6 2 ? 1 ? 1 6 0 ? 2 5 5 > 3 2 ? 1 3 6 ? 2 5 5 ? 1 6 9 ? 0 ? 3 2 ? 1 8 9 ? 2 5 5 ? 1 6 2 * 2 5 5 

1 0 0 D R T R 1 6 0 ? 2 5 5 ? 3 2 ? 2 1 3 ? 2 5 5 ? 7 6 ? 1 0 ? 2 5 ? 0 ? 0 ? 0 ? 0 

R E R D Y . 
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BANDERSNATCH 
48KSPECTRUM 

PROGRESS REPORT 
It was only a few short weeks ago that (from left to right) Ian Weatherburn, John Gibson, Eugene Evans 
and Mike Glover were given their original brief 'Produce the two most exhilarating computer games 
ever*. 
The tension is begining to show; their once smiling faces are now drawn and haggard, their eyes are 
bloodshot, PSYCLAPSE & BANDERSNATCH are beginning to take their toll. 
The atmosphere in 'Imagine House' is electric; will they succeed? Can they maintain their sanity? Will 
they crack under the mental burden? 
Rumours abound they're adventure games, they're arcade games, they're completely original concepts 
in computer entertainment. 
CAN YOG CONTAIN YOUR PATIENCE? 

consurnflBLES to date 
Coffee consumed 1008 Cups 
Soft drinks consumed 897 Cans 
Sandwiches consumed Ham 204 

Cheese & Tomato 314 
Salad 3 5 3 ' / 2 (Eugene didn't 

. ' like one of his) 

COMING SOON FROM IMAGINE, 
PSYCLAPSE & BANDERSNATCH 

Imagine Software Limited, 5 Sir Thomas Street, Liverpool, Merseyside L I 6BW 
Dealer Enquiries Contact: Colin Stokes on 051-236 8100 (20 lines). 

the name 
off the game 



Change back 10 the final cassette and tvpc 
SAVE"",1,1 

You should now have a copy. 
Control is by joystick only. The first level is 

relatively easy and it is a good idea to clear 
some of the mushroom patch first. Shooting a 
mushroom scores 1 point and clearing a 

mushroom scores 10 points. Once the spider 
arrives, kill it quickly. It is extremely good at 
kil l ing you and scores 600 points. 

I f you are unable to enter Mil l ipods but 
would like a copy, then please send £3.50 to: 
Mi l l ipods Offer, 62 Tamworth Road, 
Amington, Tamworth, Staffs B77 3BU. 

(continued from page 81) 

Remove cassette but do not rewind then 
tvpc: 

NEW 
Followed by 

LOAD "",1,1 

Listing 2. 

5 L $ = " 0 1 2 3 4 5 6 7 8 9 A B C D E F " 

10 D P E N 2 , 0 

15 P R I N T " NENU" 

17 PRINT 

2 0 P R I N T " 1 . . . ENTER D A T A " : P R I M T 

30 P R I N T " 2 . . . CHECK D A T A " : P R I N T 

4 0 P R I N T " 3 . . . SAVE DATA" :P R INT 

50 P R I N T " 4 . . . LOAD DATA" :PR INT 

60 I N P U T 0 2 , R $ SPRINT 

70 I F V f l L <RS> = 0THEN60 

3 0 A=VAL<A$> 

9 0 IFR<1C3RR>4THEH60 

100 D N R G D T 0 5 0 0 » 1 0 0 0 * 1 5 0 0 * 2 0 0 0 

2 0 0 BS=LEFTS <R$»1) 

2 1 0 IFVf lLCBS) =0THENA=ASCCBS)-55 

2 2 0 A=VAL<B$> 

2 3 0 C=fl-*1 

2 4 0 B$=RIGHT$< f l $>1 ) 

2 5 0 IFV f tL <B$>=0THENfl=RSC < B $ > - 5 5 : G D T D 2 7 0 

2 6 0 D=VRL <B$> 

2 7 0 fl=C+D'RETURN 

3 0 0 fl=IMTCPEEK <SS>/16> + 1 : B = <PEEK <SS> RND15> + 1 

3 1 0 fl$=MID$ <L$> A*1> +MIDS <LS > B > 1) 

3 2 0 RETURN 

4 0 0 G E T A S : I F A $ = " " T H E N 4 0 0 

4 1 0 I F R S = " • " T H E N 1 5 

4 2 0 SC=0:RETURN 

5 0 0 P R I N T : P R I N T : P R I N T : P R I N T " I N P U T START" 

4 3 2 0 5 0 14 R9 01 
4 3 3 0 EE OB 9 0 EE 

4 1 0 0 R 9 00 8D 13 9 1 R9 7 F 3D 2 2 91 4 3 4 0 fi9 FF 8D 05 
4 1 10 RC 11 9 1 9 6 2 0 FO 5E 9 8 2 9 4 3 5 0 8D 01 9 0 R9 
4 1 2 0 1 0 DO 0 3 CE #C 02 RD 2 0 9 1 2 9 4 3 6 0 8D 03 9 0 R9 
4 1 3 0 8 0 DO 0 3 EE BC 0 2 9 8 2 9 04 DO 4 3 7 0 8D OF 9 0 2 0 
4 1 4 0 0 9 RD BC 02 3 8 E 9 14 8D BC 02 4 3 8 0 I E 8D 5 F 11 
4 t s e 9 8 2 9 0 8 DO 0 9 RB BC 02 18 6 9 4 3 9 0 0 0 00 0 0 00 
4 1 6 0 14 8D BC 02 RD BC 0 2 10 0 3 18 4 4 0 0 R 9 0 2 R2 00 
4 1 7 0 6 9 14 3 0 FB C 9 5 0 9 0 03 3 8 E 9 4 4 1 0 E 8 E0 0 0 DO 
4 1 8 0 14 8D BC 02 RR RC BD 02 BD R4 4 4 2 0 18 7D BC IB 
4 1 9 0 I F C9 07 9 0 03 4C 6 4 19 R9 02 4 4 3 0 EE 6 4 1 1 RD 
4 2 0 0 9 9 R4 I F R9 0 0 9 9 R4 9 7 4C CE 4 4 4 0 6 0 E8 R8 R9 
4 2 1 0 13 6 0 RD C2 0 2 F 0 01 6 0 RD BC 4 4 5 0 9 9 00 9 6 4C 
4 2 2 0 0 2 18 6 9 7C 8 D C I 0 2 R8 R9 01 4 4 6 0 I B 9D FF I D 
4 2 3 0 8 D C2 02 R9 01 9 9 14 I F R9 01 4 4 7 0 DO F 2 6 0 R2 
4 2 4 0 9 9 14 9 7 R 9 14 S5 5 7 3 5 5 9 R9 4 4 8 0 BF 02 8 D 0E 
4 2 5 0 I F 8 5 5 8 T19 9 7 8 5 5f l R9 BE 4C 4 4 9 0 08 I E 3 8 E9 
4 2 6 0 C6 11 6 0 RD C2 0 2 DO 01 6 0 RC 4 5 0 0 0 9 I E CR E0 
4 2 7 0 C I 02 R9 no 9 1 5 9 R 9 02 9 1 5 7 4 5 1 0 4C 8 5 1 1 00 
4 2 8 0 9 8 3 8 E 9 14 C9 EC 9 0 15 R8 R5 4 5 2 0 5 0 CD BB 02 
4 2 9 0 5 8 C9 I F F 0 0 9 R9 0 0 8 D C2 02 4 5 3 0 BB 02 18 4C 
4 3 0 0 8 D 0B 9 0 6 0 C6 5 8 C6 5R 9 8 8D 4 5 4 0 0 0 00 0 0 00 
4 3 1 0 C I 02 R8 B1 5 7 C9 0 2 F 0 03 4C 4 5 5 0 8 D OB 9 0 RC 

5 1 0 I N P U T - 2 » S S : P R I N T 

5 2 0 P R I N T S S ? : I N P U T « 2 > R S : P R I N T : I F A S » " * " T H E N 1 5 

5 3 0 GOSUB200 

540 POKESS* A :SS=SS+1 

550 IFSS=7679THEN1 5 

560 GDTD520 

1000 P R I N T " I N P U T START" 

1010 INPUT32* SSs PRINT 

1020 SC=0 

1030 PRINTSS5 

104 0 GDSUB 3 0 0 

1050 P R I N T R f 

1060 S S = S S + l : S C = S C + l : I F S C > = 2 0 T H E N G D S U B 4 0 0 

1070 IFSS=?679THEN15 

1080 GDTD1030 

1500 POKE780»1 :PQKE781» 1 : P D K E 7 8 2 » 2 5 5 : S Y S 6 5 4 6 6 

1510 PDKE780> 0 : S Y S 6 5 4 6 9 

1520 P.DKE78 0 , 0 : PDKE781» 2 5 5 : POKE782* 29 s PDKE0» 4 

: P D K E 1 , 1 6 : S Y S 6 5 4 9 6 

1530 GDT015 

2 0 0 0 P R I N T : P R I N T " L O R D I N G " 

201 0 PCJKE780, 1 :PDKE781 f 1 : P 0 K E 7 8 2 * 3 : S Y S 6 3 4 6 6 

2 0 2 0 PDKE78 0* 0 : S Y S 6 5 4 6 9 

2 0 3 0 P 0 K E 7 8 2 * 1 6 : P 0 K E 7 8 1 » 0 : P D K E 7 8 0 * O fSYS65493 

2 0 4 0 GDTD15 

9 1 5 7 R9 01 9 1 5 9 4 5 6 0 0 0 00 0 0 00 00 00 0 0 0 0 00 00 
0B 9 0 EE OB 9 0 6 0 4 5 7 0 RD R8 0 2 C9 OC 9 0 05 R9 OC 8D 
9 0 8D OE 9 0 R9 2 2 4 5 8 0 R8 02 4C 7 2 13 00 0 0 0 0 0 0 00 
9 4 8D 02 9 0 R9 B2 4 5 9 0 0 0 00 RD R8 02 DO 0 3 4C I E 1 9 
OF 8D 00 9 0 R9 0 8 4 6 0 0 RD RD 02 18 6 9 03 R8 B9 7 0 17 
3 0 11 2 0 6 8 11 R9 4 6 1 0 8 5 5D B9 71 17 8 5 5 E R9 I F RO 
R9 9 6 8D 6 4 11 6 0 4 6 2 0 0 0 9 1 5D 6 0 3 7 00 0 0 C9 0 0 FO 
0 0 00 0 0 0 0 0 0 00 4 6 3 0 0 3 4C 6R 13 4C 6 4 1 9 00 0 0 00 
9D 00 I E 9D 0 0 I F 4 6 4 0 RC RD 02 B9 7 0 17 18 7 9 7 0 17 
F 5 R2 0 0 RO 0 0 9 8 4 6 5 0 3 8 E9 0 0 RR 18 6D RD 02 R8 B9 
9 0 OF R8 EE 5 F 11 4 6 6 0 7 2 17 9 9 74 17 8 8 CR DO F 6 6 0 
5F 11 C9 I F FO 01 4 6 7 0 00 00 0 0 00 0 0 00 0 0 00 00 0 0 
06 9 9 00 I E R 9 09 4 6 8 0 R 9 I E 8 5 5E RC RD 0 2 B9 7 2 17 
4 3 11 R2 14 BD EB 4 6 9 0 C 9 B4 BO 5 1 18 2R 8 5 5D 9 0 02 
R9 01 9D FF 9 5 CR 4 7 0 0 E6 5E B 9 71 1 7 18 7 9 8 3 1 7 C9 
05 RD OE I E 1 8 6D 4 7 1 0 14 BO 3 9 8D RF 02 R5 5D 18 6D 
I E C9 16 9 0 EF FE 4 7 2 0 RF 02 9 0 02 E6 5E 8 5 5D R2 0 0 
OR C9 16 BO F 6 9D 4 7 3 0 R l 5D C9 02 DO 2B R9 I E 8 1 5D 
FF FO DD BD 0 9 I E 4 7 4 0 RD RF 0 2 9 9 7 1 17 R5 5D 9 9 7 3 
00 RD BC 02 18 6 9 4 7 5 0 17 R5 5E 9 9 74 17 18 6 9 7 8 85 
BO 03 4C 5 2 1 7 RD 4 7 6 0 5 E R9 05 8 1 5D 6 0 00 00 00 00 
7 2 18 00 0 0 0 0 0 0 4 7 7 0 4C E8 1 2 00 0 0 4C 2 4 13 0 0 C9 
00 00 0 0 00 0 0 0 0 4 7 8 0 0 0 DO F 3 4C 64 19 0 0 00 00 00 
1 1 9 1 4C 16 10 0 0 (listing continued on page 84) 
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(listing continued from page 83) 
4 7 9 0 00 00 00 00 0 0 0 0 0 0 00 00 00 
4 8 0 0 RE RD 02 BD 7 0 17 3 8 7D 7 0 17 
4 8 1 0 18 6D RD 02 R8 B9 7 0 17 8 5 5D 
4 8 2 0 B9 71 17 8 5 5E R9 02 AO 00 91 
4 8 3 0 5D 6 0 00 00 0 0 0 0 0 0 0 0 0 0 00 
4 8 4 0 9 8 RR B9 7 2 17 18 6 9 OR 9 9 7 2 
4 8 5 0 1 7 B9 8 3 17 4 9 FE 9 9 8 3 17 B9 
4 8 6 0 7 3 17 18 6 9 14 9 9 7 3 1 7 8 5 5D 
4 8 7 0 9 0 03 FE 74 17 B9 7 4 17 8 5 5E 
4 8 8 0 fl2 00 R9 I E 8 1 5D E6 5E 18 6 9 
4 8 9 0 7 8 8 5 5 E R9 05 8 1 5D 6 0 00 00 
4 9 0 0 B9 71 17 18 7 9 8 3 1 7 8D RF 02 
4 9 1 0 C9 14 BO 3 8 8 5 5D R9 I F 8 5 5E 
4 9 ? 0 B9 7 2 17 18 2R 18 6 5 5D 8 5 5D 
4 9 3 0 R2 00 R1 5D C 9 0 2 DO I D R9 I E 
4 9 4 0 8 1 5D R 9 9 7 8 5 5E R9 05 8 1 5D 
4 9 5 0 flD RF 02 9 9 7 1 17 R9 I F 9 9 74 
4 9 6 0 17 R5 5D 9 9 7 3 17 6 0 4C 13 12 
4 9 7 0 B9 8 3 17 4 9 FE 9 9 8 3 17 B9 7 2 
4 9 8 0 17 18 7 9 8 2 17 9 9 7 2 17 C9 B3 
4 9 9 0 9 0 2 6 C9 F 9 BO 2 2 18 2R 18 7 9 
5 0 0 0 7 1 17 8 5 5D 9 9 7 3 17 R9 I F 8 5 
5 0 1 0 5 E 9 9 74 17 R9 I E R2 00 8 1 5D 
5 0 8 0 R9 9 7 8 5 5E R9 05 8 1 5D 6 0 00 
5 0 3 0 B9 8 2 17 C9 OR FO 04 R9 OR DO 
5 0 4 0 0 2 R9 F6 9 9 8 2 17 B9 7 2 17 18 
5 0 5 0 7 9 8 2 17 9 9 7 2 1 7 B9 7 0 17 C9 
5 0 6 0 01 FO 4 6 4C 7 2 1 3 14 0 0 00 00 
5 0 7 0 8 E BD 02 R9 00 9D R4 I F R9 06 
5 0 8 0 9D R4 9 7 6 0 0 0 0 0 00 0 0 00 00 
5 0 9 0 fl9 00 8D R9 0 2 8 D RD 02 2 0 FO 
51 0 0 11 2 0 CO 12 2 0 2 0 12 2 0 4 8 12 
5 1 1 0 EE R9 0 2 RD R9 02 CD R8 02 FO 
5 1 2 0 DA RD RD 02 18 6 9 14 8D RD 02 
5 1 3 0 4C ER 13 RC R8 02 R 9 00 18 6 9 
5 1 4 0 14 R8 nn FR R8 EE RS 02 R9 I F 
5 1 5 0 9 9 74 17 9 9 7 6 1 7 R 9 6 8 9 9 7 3 
5 1 6 0 17 9 9 75 17 R9 01 9 9 8 3 17 R9 
5 1 7 0 OH 9 9 8 2 17 AS B4 9 9 7 2 17 R9 
5 1 8 0 0 0 9 9 7 1 17 R9 01 9 9 7 0 17 RC 
5 1 9 0 RD 02 4C DR 11 00 on 0 0 00 no 
5 2 0 0 C.9 07 9 0 24 C9 I E DO 0 3 4C 54 
5 2 1 0 15 C9 I F DO 0 3 4C 4 4 16 4C BO 
5 2 2 0 18 00 0 0 00 0 0 R9 RO 8D OD 9 0 
5 2 3 0 R9 00 8D C2 0 2 8D OB 9 0 6 0 00 
5 2 4 0 4 8 C9 0 3 DO 04 R9 OR DO 0 2 R9 
5 2 5 0 01 8D BF 02 2 0 7 9 11 6 8 3 8 E 9 
5 2 6 0 01 91 5 7 R9 0 0 8D C2 02 4C 6 9 
5 2 7 0 14 00 00 00 0 0 0 0 0 0 0 0 00 00 
5 2 8 0 R 9 00 81) B8 0 2 8D B9 0 2 8D 1)4 
5 2 9 0 0 2 9 8 18 6 9 14 9 0 0 2 E6 5 8 8 5 
5 3 0 0 5 7 RO 00 R2 0 0 R5 5 7 D9 7 3 17 
5 3 1 0 FO 17 C8 C8 E8 EO 07 FO 03 4C 
5 3 2 0 B9 14 RD B3 02 18 6 9 14 8D B8 
5 3 3 0 02 R8 4C B7 14 R5 5 8 D9 7 4 17 
5 3 4 0 DO E2 8 E B9 02 6 0 00 00 0 0 00 
5 3 5 0 RE B8 0 2 DE 7 0 17 7 0 17 BD 
5 3 6 0 7 5 17 9D 7 3 17 BD 7 6 1 7 9D 74 
5 3 7 0 17 E8 E 8 8 8 DO EF RE B8 02 BD 
5 3 8 0 7 1 17 3 8 FD 8 3 17 9 D 7 1 17 4C 
5 3 9 0 6 9 14 0 0 00 0 0 0 0 0 0 00 00 00 
5 4 0 0 CE R8 02 RO 0 0 RD B8 02 FO 07 
5 4 1 0 3 8 E9 14 C8 4C 2 0 15 8C D4 np 
5 4 2 0 RD R8 02 3 8 ED D4 0 2 8D D4 02 
5 4 3 0 RC B8 02 R2 14 B9 8 4 17 9 9 7 0 
5 4 4 0 17 C8 CR DO F6 CE D4 02 DO EF 
5 4 5 0 4C 6 9 14 00 00 0 0 0 0 00 0 0 00 
5 4 6 0 2 0 fln 14 RD B8 02 8D RD 02 2 0 
5 4 7 0 CO 12 R9 DC 8D BF 0 2 2 0 7 9 11 
5 4 8 0 R 9 06 RO 00 9 1 5 7 R5 5 8 18 6 9 
5 4 9 0 7 8 8 5 5 8 R9 09 9 1 5 7 RC B8 02 
5 5 0 0 B9 7 0 17 C9 01 FO 0 3 4C E6 14 
5 5 1 0 4C 18 15 00 0 0 00 0 0 00 0 0 00 
5 5 2 0 RD B9 0 2 RC B8 02 9 9 7 0 1 7 OR 
5 5 3 0 18 6D B8 02 RR R9 00 9D 7 3 17 
5 5 4 0 91) 74 1 7 4C 6 9 14 0 0 00 00 00 
5 5 5 0 RC R8 0 2 R9 00 18 6 9 14 8 8 DO 
5 5 6 0 Ffl RR 8 D D4 0 2 EE R8 02 RC B 8 
5 5 7 0 02 B9 7 0 17 3 8 ED B9 02 3 8 E9 
5 5 8 0 01 9D 7 0 17 OR 18 6 9 02 8D D5 
5 5 9 0 0 2 B9 8 2 17 9 D 8 2 17 B9 8 3 17 
5 6 0 0 9 D 8 3 17 RD B9 0 2 OR 18 6D B8 
5 6 1 0 0 2 R8 B9 75 17 9D 7 3 17 C8 E8 
5 6 2 0 CE D5 0 2 DO F 3 R9 0 0 8D D5 02 
5 6 3 0 RE D4 02. BC 74 17 CO I E FO OD 
5 6 4 0 R9 OC 3 D D5 0 2 BD 7 3 17 18 6 9 
5 6 5 0 10 DO 0 3 BD 7 3 17 C9 14 9 0 09 
5 6 6 0 3 8 E9 14 EE D5 02 4C 18 16 9D 
5 6 7 0 7 1 17 R9 00 RC D5 02 FO 06 18 
5 6 8 0 6 9 OR 8 8 DO FR 9D 7 2 1 7 4C 9 0 
5 6 9 0 15 00 0 0 00 0 0 00 00 00 00 00 
5 7 0 0 2 0 RO 14 RC B8 02 8C RD 02 2 0 
5 7 1 0 CO 12 R9 6 4 8D BF 02 2 0 7 9 11 
5 7 2 0 R 9 06 RO 00 9 1 5 7 R5 5 8 18 6 9 
5 7 3 0 7 8 8 5 5 8 R9 0 9 9 1 5 7 RC B8 02 

5 7 4 0 BE 7 0 17 CR EC B9 02 FO 03 4C 
5 7 5 0 RE 15 RE B8 02 DE 7 0 17 4C 6 9 
5 7 6 0 14 4C 6 2 17 00 nn 0 0 0 0 0 0 0 0 
5 7 7 0 8R RO 0 0 C9 14 9 0 0 7 3 8 E 9 14 
5 7 8 0 C8 4C 8D 16 8C D5 02 8 D D4 02 
$ 7 9 0 6 0 RC BB 02 4C 2 8 17 4C R3 11 
5 8 0 0 RE BC 0 2 2 0 8A 16 8D D6 02 AE 
5 8 1 0 BB 02 2 0 8f l 16 CD D6 0 2 FO E 9 
5 8 2 0 BO 04 A9 15 DO 02 R9 13 8D D5 
5 8 3 0 0 2 RD BB 02 18 6D D5 02 C9 RO 
5 8 4 0 BO RF 8D BR 02 4C DA 16 0 0 00 
5 8 5 0 AC BB 0 2 RD CD 02 9 9 5 4 I F RD 
5 8 6 0 CE 02 9 9 55 I F A9 09 9 9 54 9 7 
5 8 7 0 9 9 5 5 9 7 AC BR 02 B9 5 4 I F DO 
5 8 8 0 0 3 4C 6 4 19 C9 I D BO 9 F ER C9 
5 8 9 0 01 DO 0 3 4C BO 18 8D CD 02 B9 
5 9 0 0 5 5 I F DO 03 4C 6 4 19 C 9 I D BO 
5 9 1 0 8 8 ER C9 01 DO 03 4C BO 18 8D 
5 9 2 0 CE 02 RC BR 02 8C BB 02 R9 2 0 
5 9 3 0 9 9 54 I F R9 2 1 9 9 5 5 I F R 9 02 
5 9 4 0 9 9 54 9 7 9 9 5 5 9 7 6 0 4C A3 1 1 
5 9 5 0 RE BC 0 2 2 0 8R 16 8D D6 02 RE 
5 9 6 0 BB 02 2 0 8R 16 CD D6 02 FO E 9 
5 9 7 0 RD BB 0 2 3 8 E 9 14 C9 A1 BO OC 
5 9 8 0 8D BR 02 4C DR 16 A9 01 8D D1 
5 9 9 0 0 2 6 0 R9 00 8 D D1 02 6 0 0 0 00 
6 0 0 0 04 OE 14 3 6 I E 3 7 I E 3 8 I E 3 9 
6 0 1 0 I E 3R I E 00 0 0 00 00 00 OA FF 
6 0 2 0 0 0 00 00 00 0 0 00 00 00 00 00 
6 0 3 0 0 0 00 0 0 00 00 00 00 00 0 0 00 
6 0 4 0 0 0 00 0 0 00 00 00 00 0 0 00 00 
6 0 5 0 0 0 00 00 00 00 00 0 0 00 0 0 00 
6 0 6 0 0 0 00 on nn 00 00 0 0 0 0 0 0 00 
6 0 7 0 0 0 00 0 0 00 00 00 0 0 0 0 0 0 0 0 
6 0 8 0 0 0 00 0 0 00 00 no 00 0 0 0 0 0 0 
6 0 9 0 0 0 00 0 0 00 ii., 00 0 0 0 0 0 0 0 0 
6 1 0 0 0 0 00 0 0 00 00 00 00 0 0 0 0 0 0 
61 i n 0 0 00 0 0 00 00 00 00 0 0 0 0 00 
6 1 2 0 0 0 00 0 0 00 00 00 00 0 0 00 00 
6 1 3 0 no 00 0 0 00 00 00 00 0 0 00 00 
6 1 4 0 0 0 00 0 0 00 00 00 00 0 0 0 0 00 
6 1 5 0 0 0 00 0 0 00 0 0 0 0 00 0 0 0 0 00 
6 1 6 0 0 0 00 00 00 0 0 0 0 00 0 0 0 0 00 
6 1 7 0 0 0 00 00 00 00 0 0 00 0 0 0 0 00 
6 1 8 0 00 00 00 00 0 0 00 00 0 0 0 0 00 
6 1 9 0 0 0 00 00 00 00 00 00 0 0 0 0 00 
6 2 0 0 0 0 00 00 00 0 0 00 00 00 0 0 00 
6 2 1 0 0 0 00 no nn 00 00 00 00 0 0 00 
6 2 2 0 0 0 00 00 00 00 00 00 00 0 0 00 
6 2 3 0 0 0 00 0 0 00 no 00 00 00 0 0 00 
6 2 4 0 C 9 RO BO 06 8D BA 0 2 4C DA 16 
6 2 5 0 R9 01 8 D D1 02 4C 0 2 18 6 9 14 
6 2 6 0 C 9 AO BO 06 8D BA 0 2 4C DA 16 
6 2 7 0 R 9 01 8 D D1 02 4C 3E 17 0 0 00 
6 2 8 0 RD CC 02 FO 04 CE CC 0 2 6 0 RD 
6 2 9 0 BB 02 4R 18 6 9 3 2 8D OA 9 0 EE 

CF 02 RD D1 0 2 DO 03 4C A8 16 
6 3 1 0 4C 3E 17 00 0 0 00 00 0 0 00 00 
6 3 2 0 RO 0 3 R9 C8 8D BF 02 2 0 7 9 11 
6 3 3 0 8 8 DO F5 RC BB 02 RD CD 02 9 9 
6 3 4 0 5 4 I F RD CE 0 2 9 9 5 5 I F R9 09 
6 3 5 0 9 9 54 9 7 9 9 5 5 9 7 A9 0 2 8 D CD 
6 3 6 0 02 8D CE 02 RE BC 02 2 0 8A 16 
6 3 7 0 C 9 OR BO 04 R9 13 DO 0 2 A 9 00 
6 3 8 0 8 D BB 02 R9 00 8D OA 9 0 3 8 ED 
6 3 9 0 CF 02 6R 6R 6 9 OF 8D CC 0 2 AC 
6 4 0 0 C I 02 R9 02 9 1 5 7 4C 6 9 14 00 
6 4 1 0 2 0 F4 1 0 R9 4 6 8D BC 02 A 9 01 
6 4 2 0 8 D Efl 0 2 R9 6 4 4C D6 1A EA EA 
6 4 3 0 R2 FO R 9 00 CR 9D 7 0 17 DO FA 
6 4 4 n R9 00 RE Efl 0 2 CA FO 06 18 6 9 
6 4 5 0 0 7 4C 2D 19 A8 B9 5 4 I B 8D CC 
6 4 6 0 0 2 B9 5 3 IB 8D B5 C2 8D A8 02 
6 4 7 0 R2 00 B9 55 I B 9D 7 0 17 8A 18 
6 4 8 0 6 9 14 RR C8 CE D5 02 DO EF 4C 
6 4 9 0 B4 19 0 0 00 0 0 00 0 0 0 0 00 00 
6 5 0 0 CE 12 I E RD 12 I E C 9 OC FO 4 0 
6 5 1 0 CE Efl 0 2 RO 00 B9 14 I E 2 0 8B 
6 5 2 0 1 9 9 9 14 I E B9 F 3 I E 2 0 8B 19 
6 5 3 0 9 9 F 3 I E 8 8 DO EB 4C 9 0 1A C9 
6 5 4 0 0 3 9 0 1C C9 07 BO 18 C 9 06 FO 
6 5 5 0 16 8D D6 02 R9 01 8D BF 02 2 0 
6 5 6 0 7 9 11 EE D6 02 AP D6 0 2 4C 9 3 
6 5 7 0 19 R9 02 6 0 4C 2 6 I B 0 0 0 0 0 0 
6 5 8 0 R2 00 RO 00 RD R8 02 8 D D6 02 
6 5 9 0 B9 4 4 I B ?D 7 1 17 B9 4 5 I B 9D 
6 6 0 0 7 2 17 P 9 4 6 I B 9D 8 3 17 A9 OA 
6 6 1 0 9D 8 2 . 1 7 8fl 18 6 9 14 RR 9 8 18 
6 6 2 0 6 9 03 R8 CE D6 02 DO Dfl EE EA 
6 6 3 0 0 2 RD ER 02 C9 1 0 FO 17 RD OE 
6 6 4 0 9 0 3 8 E9 10 8D OE 9 0 RD EE 02 
6 6 5 0 FO 16 3 8 E9 05 8D EE 02 4C 12 
6 6 6 0 1R fl9 F F 8D OE 9 0 R9 01 8D EA 
6 6 7 0 0 2 4C F 1 19 AC BB 02 AD CD 02 
6 6 8 0 9 9 5 4 I F AD CE 02 9 9 5 5 I F A9 
6 6 9 0 0 0 8D BB 02 H.9 02 OD ^ .D 02 6D 
6 7 0 0 CE 0 2 8 D OA 9 0 4C FE 1A 0 0 00 

6 7 1 0 8D D6 0 2 A2 0 0 AO 0 0 8 8 m FD 
6 7 2 0 CR DO FA CE D6 02 DO F 5 6 0 00 
6 7 3 0 R9 00 8 D OA 9 0 8D OB 9 0 8D OC 
6 7 4 0 9 0 8D OD 9 0 4C 5E 1R AE D6 02 
6 7 5 0 B9 7 0 I D FO OD 9D 04 I F R 9 01 
6 7 6 0 9D 04 9 7 C8 E 8 4C 5E 1A 6 0 0 0 
6 7 7 n AO 16 B9 04 I F 9 9 3f l 03 8 8 DO 
6 7 8 0 F 7 6 0 0 0 00 0 0 AO 16 B9 3R 0 3 
6 7 9 0 9 9 04 I F 8 8 DO F 7 4C D8 I D 0 0 
6 8 0 0 R9 00 8D OB 9 0 8D OC 9 0 RC BC 
6 3 1 0 0 2 R9 0 9 9 9 R4 I F fl9 0 7 9 9 R4 
6 8 2 0 9 7 2 0 7 2 1A RO 00 fl2 07 2 0 4R 
6 8 3 0 1A R9 01 2 0 3 6 1A AE BC 0 2 DE 
6 8 4 0 R4 9 7 DO F 3 R9 00 9D R4 I F 2 0 
6 8 5 0 8 1 1A A 9 00 8D OA 9 0 RD OE 9 0 
6 8 6 0 18 6 9 1 0 8D OE 9 0 4C I E 19 00 
6 8 7 0 8 D EE 0 2 A9 02 8D CD 02 8D CE 
6 8 8 0 02 2 0 7 2 1A AO 09 A2 01 2 0 4f l 
6 8 9 0 1R A9 0 0 8D 13 9 1 AD U 9 1 2 9 
6 9 0 0 2 0 DO F 9 2 0 8 1 1A 4C I E 19 0 0 
6 9 1 0 AC EE 0 2 R2 00 CA DO FD 8 8 DO 
6 9 2 0 FA 2 0 04 10 2 0 A7 10 2 0 E2 13 
6 9 3 0 2 0 04 10 2 0 A7 10 2 0 8 8 18 R9 
6 9 4 n nn 8D OD 9 0 2 0 A7 10 4C FE l f i 
6 9 5 n AO 06 A2 00 BD EC I B DD 0 9 I E 
6 9 6 0 9 0 OE FO 02 BO 04 E 8 8 8 DO FO 
6 9 7 0 AO IB 4C BO I D I D 4C C4 I D 00 
6 9 8 0 01 OR 01 13 OA FF 0 9 OR F F OR 
6 9 9 0 14 01 0 0 00 00 01 64 04 0 0 00 
7 0 0 0 0 0 00 01 4 6 05 00 00 0 0 0 0 01 
7 0 1 0 3 2 06 0 0 00 00 00 02 7 8 04 03 
7 0 2 0 0 0 00 0 0 02 4 6 05 04 00 00 0 0 
7 0 3 0 02 32 0 6 04 0 0 00 0 0 0 2 1 9 06 
7 0 4 0 0 6 00 0 0 00 0 3 7 8 03 04 05 00 
7 0 5 0 0 0 03 4 6 05 04 05 llll 00 0 3 19 
7 0 6 0 05 06 0 6 00 0 0 04 7 8 0 3 0 3 0 3 
7 0 7 0 0 3 00 04 5 0 0 3 04 04 05 0 0 04 
7 0 8 0 14 05 05 05 05 00 04 19 06 06 
7 0 9 0 06 06 0 0 04 OR 06 06 06 06 00 
7 1 0 0 2C 04 0 1 03 0 8 05 16 09 06 I B 
7 1 1 0 OA 06 0 8 04 0 3 06 1A 08 04 07 
7 1 2 0 OR 05 0 6 03 02 04 16 OC 04 0 6 
7 1 3 0 OR 06 04 05 0 7 FF 0 0 00 00 00 
7 1 4 0 0 0 0 0 5o 00 00 00 00 00 OC OC 
7 1 5 0 14 OC OC OC 02 02 02 OC OC OC 
7 1 6 0 OC OC OC 02 02 02 OF 02 10 10 
7 1 7 0 3 8 7C FE EE C6 8 2 1 0 10 10 10 
7 1 8 0 10 10 10 10 00 00 00 00 0 0 00 
7 1 9 0 00 00 3C FO 00 00 00 0 0 0 0 00 
7 2 0 0 3C FF FF FF 00 00 00 0 0 3C FF 
7 2 1 0 FF FF FF 2 8 0 0 00 3C FF FF FF 
7 2 2 0 F F 2 8 2 8 2 8 0 0 00 00 0 0 0 0 00 
7 2 3 0 0 0 00 00 00 0 0 00 00 0 0 0 0 00 
7 2 4 0 3 4 4R A1 4 3 2 5 4 2 A4 5 8 0 0 00 
7 2 5 0 0 0 00 0 0 00 0 0 00 0 0 00 00 0 0 
7 2 6 0 00 00 0 0 0 0 3C 4 2 4 6 5R 6 2 4 2 
7 2 7 0 3C 00 08 18 2 8 08 08 08 3 E 00 
7 2 8 0 3C 4 2 0 2 OC 3 0 4 0 7E 00 3C 4 2 
7 2 9 0 0 2 1C 0 2 4 2 3C 00 04 OC 14 2 4 
7 3 0 0 7 E 04 04 00 7E 4 0 7 8 04 0 2 44 
7 3 1 0 3 8 00 1C 2 0 4 0 7C 4 2 4 2 3C 00 
7 3 2 0 7 E 4 2 04 08 10 10 10 0 0 3C 4 2 
7 3 3 0 4 2 3C 4 2 4 2 3C 00 3C 4 2 4 2 3E 
7 3 4 0 02 04 3 8 00 4 3 6 3 5 1 4 9 4 5 6 3 
7 3 5 0 6 1 6 1 7E 4 0 4 0 7 8 4 0 6 0 6 0 7E 
7 3 6 0 4 1 41 2 2 1C 2 2 4 1 4 1 4 1 7 F 4 9 
7 3 7 0 0 8 08 OC OC OC OC 41 6 3 5 5 4 9 
7 3 8 0 6 1 6 1 6 1 6 1 7 F 4 1 4 1 7F 4 1 6 1 
7.39 n 6 1 61 7E 41 4 1 7E 4 0 6 0 6 0 6 0 
74 00 7F 4 1 4 1 7 F 4 8 64 6 2 6 1 3C 7E 
7 4 1 0 CF FF FF CF 7 E 3C 3C 7E F F FF 
7 4 2 0 FF FF 7E 3C 11 2B 4 5 9D 2 7 4 7 
7 4 3 0 09 10 8 8 D4 R 2 B9 E4 E2 9 0 08 
7 4 4 0 00 00 0 0 00 0 0 00 00 0 0 7F 4 0 
7 4 5 0 4 0 7 F 01 01 01 7F 7 F 4 0 4 0 7 8 
7 4 6 0 4 0 6 0 6 0 6 0 7F 08 0 8 OC OC OC 
7 4 7 0 OC 7 F 7 E 4 1 4 1 7E 4 1 6 1 6 1 7E 
7 4 8 0 4 1 41 4 1 6 1 6 1 6 1 6 1 7 F 3 E 4 1 
7 4 9 0 4 1 6 1 6 1 6 1 6 1 3E 3E 4 1 4 0 4 0 
7 5 0 0 6 7 61 6 1 3E 4 1 41 2 2 2 2 14 14 
7 5 1 0 0 8 08 0 0 00 00 00 00 0 0 0 0 0 0 
7 5 2 0 0 0 00 0 0 00 0 0 00 00 0 0 00 0 0 
7 5 3 0 0 0 00 0 0 00 0 0 00 16 17 18 19 
7 5 4 0 0 2 1A I B 16 0 0 1C I D 17 2 3 2 3 
7 3 5 0 02 24 2 5 ID 1 7 02 2 6 2 7 19 19 
7 5 6 0 2 8 16 0 0 2 9 I B 1A 17 02 2 8 2A 
7 5 7 0 1 7 I D 0 0 00 0 0 0 0 00 00 0 0 00 
7 5 8 0 0 0 00 0 0 00 0 0 00 0 0 00 0 0 0 0 
7 5 9 0 0 0 00 0 0 00 0 0 00 0 0 00 0 0 0 0 
7 6 0 0 R2 06 2 0 4f l 1R A9 14 2 0 3 6 l f l 
7 6 1 0 4C OA 19 00 00 00 00 00 00 0 0 
7 6 2 0 AO 06 B9 09 I E 9 9 EC I B 8 8 DO 
7 6 3 0 F 7 4C 3A I B 00 00 no 00 0 0 00 
7 6 4 0 AO 16 A9 09 9 9 04 9 7 8 8 DO Ffl 
7 6 5 0 6 0 00 0 0 00 00 00 00 00 0 0 00 
7 6 6 0 0 0 00 0 0 00 00 00 00 00 DO 0 0 
7 6 7 0 0 0 00 FF FF FF FF FF FF FF F F 
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I'D BETTER BRING S O M E 
EXTRA W 6 0 B I N 6 , ' THIS 
LOOKS L I K E A J, 

^ 8 I G G Y J R J I M . T H I S rs 
SCOTT A D A M S . 

THE PROJECT IS 
READY TO 8EGIN 
SEND T H E M TO 

V M E N O W / . 
O K A Y / 

WE 'LL GET 
T H E M 

M O V I N G ' 

mwmmmtm ,„ ., • •••,.„. 
B E N , G E T READY FOR A 
R E A L F IRST .TH I S T I M E 
W E ' R E GOING ON A 
COMPUTER ADVENTURE 

HULK ALWAYS W A N T E D 
FLORIDA V A C A T I O N I . 

BUT STRETCHO.. 
I THOUGHT W E 
W A S GOING TO 

V FLORIDA I? > 
WHERE'S 
F L O R I D A ? / 

V• 

BY THE EYE OF VLSHANTF, 
I ' V E B E E N M A N Y PLACES/ 
BUT NOW X SEE T H A T 

SCOTT A D A M S BECKONS 
. A N D X M U S T G O • ^ 

MEANWHILE, BURIED 
DEEP /A/ A FLORIDA 

SWAMP... 
V' 
wm. 

X-X-VX 
F-. VA V V 

c> -k .• 

LITTLE DO THOSE 
M A R V E L CHARACTERS 
K N O W W H A T I 
REALLY H A V E 
P L A N N E D FOR T H E M ! . 

•XvXi• 
: • •• - --

mi 

:m.mmmmmzm^ wmmmrn .mm T'l^' W - ' ^ i r mmmmrn"'— 
MARVEL TEAM ORDERED TO UK.. IN SEARCH FOR DEALERS. ALL ENQUIRIES PHONE ADVENTURE INTERNATIONAL 021 643 5102 
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Direct from DEAN ELECTRONICS LTD GlendalePark Fernbank Road 
Ascot Berkshire Telephone 0344 885661 Telex 849242 
Or from W H Smith, Lesleys, Greons, John Moruies. Spectrum Group. 

The Alphacom 32 printer, now available in the U K , is the standard 
printer which has sold in tens of thousands for use wi th the American 
version of the ZX81. Now, due to an exclusive distr ibution agreement, 
DEAN are able to offer this thermal 
printer at the fantastically reduced 
price of £59.95 inclusive of VAT. 
Ful ly interfaced to the ZX81 or 
Spectrum, it uses the standard 
Sinclair pr int commands (COPY, 
LLIST, LPRINT). 

£59 
Add £2 
p & p. 

•Spectrumand ZX 81 

niphacom 32 

HIGH SPEEDS LOW COST PRINTERS 
* Commodore 2064 * Atari (all models) 
•BBC Centronics •Dragon *RS 232 

Pllphacom 42 

To the printer, simply plug in the interface module which 
is applicable to your computer. Each module supplied 
includes the appropriate self-test programme. 
Other interface modules can be purchased separately. 

The Alphacom range of thermal printers require no maintenance for 
the life of the machine (i.e. no ribbons to change). u l h i « i h 
Paper rolls are £1 each x 25 motros, in boxes of ten. W \ 1 m m m 

fpieaso send me printers at £61.95 for Spectrum or ZX81 only. 
•Please send me printers at £101.95 for: • Commodore 20/64, • Atari, 

• Dragon, DBBC, DStandard RS232, and .... boxes of paper at£12 per 
box of 10 rolls. TOTAL £ Cheque/PO enclosed or debit my Access/ 
Barclaycard account No. 
N a m e & A d d r e s s . 

I 
I 

PRINTERS-Also Avai lable Seikosha, 
Oki, Star, Qume, Olivetti, TEC, 
Mannessman Tally. 

£ 
Epson RX80 229 

RX80 F/T 256 
FX80 F/T 335 
FX 100 F/T 430 

Diablo 630 (RO) 1699 
Smith Corona TP1 299 
Juki 6100 350 
Ricoh RP1300S 945 

RP1600S 1165 
Brother HR15 3 4 9 

COMPUTERS 
Commodore 8096 

£ 
735 

64 165 
1541 165 

Epson HX20 375 
QX10 1600 

Spectrum 48 109 

Prices exc lude VAT. Next d a y insured delivery £10 
M o n d a y to Friday 9.00 - 6.00. 
Phone for stock avai labi l i ty a n d out 
of hours co l lect ion a r rangements 

MAYFAIR MICROS 
362A YORK ROAD. WANDSWORTH LONDON SW18 1SP 

Te lephone 870 3255 

THE NEW LOW COST 

UVIPAC 
EPROM ERASER 

DELIVERY 
EX.STOCK 

Nov. jva i lduk- o n e w cost of ' f lCt ivu w. iv ::> <v.>mj v o m E PRO M s Dcntflriod 
cspccio' ly (o• tl*e h o m e mic rocomputer enthus ias t :ne UVIPAC is Ihc idea' so lut ion 
When Quick c»asu'e of just a couple of EPROMs is teau i ied A special t ype o f 
discharge tube s used to achieve the compac t 9 0 • HO • AGr^m dimensions of the 
mains powered uni t , v .h ich enables up to 3 EPROMs of * n v si7«. or 1 CPU w i t h cn-
ooard EPRGV i n h - c o s e d in 15 to 2 0 minutes usually The EPHOMk ;irc simply 
loaded in to :rte cor.-Jm.-tivi; l uym pad supp lec . v d n s c t e d nto the unit In- the 
icqmut i i p c i o d -.e UVIPAC can be suppl ied w i t h a b_i l t in f ixed l 5 minu te t imer as 
an opt iona ex t™ tr-e UV.'PAC iT i . 

Prices a 'e as fo l lows : — 
Ccuni/y U VIP AC UVIPAC rTi 
U K C21.4Q f 2 6 4 5 
cu ' i j pn f 2 0 0 0 £ 2 5 . 0 0 
U S A £ 2 3 . 0 0 £28 0 0 
A. iwml . i i £ 2 0 . 0 0 £29 0 0 

l lncludos VAT A n 50PAP> 
O v o ' i o j i p i must inc lude A i m mil postage n r d . I T U K VAT Ftoo. 

STILL AVAILABLE: 2 6 0 n S - 1 1 1 0 £O.SO iMcn Pot Z X 8 1 H A M & 1.0 Board hit 
L30 0U IbK H A V PACK I I 9 .9D . App 'eso ls . P,« soft and In legei ROMs C3 0 0 
eoch All mc ud . rg VAT K f'WP COMING SOON EPROM programmer for the BRC 
Undi»r £20.0011 

M j i i I i r r l e - n r y ' . lake cheoues etc:, n . iyab 'e •?• GROUND CONTROL. Ove-seas 
custome-s p east; send nn Internat ional Mo n e y Order. c» use ACCESS or V ISA, 
quot ing ca ' d r. jm&er ani l expiry dote. A SAE o- IRC .vcni!d b e appreciated . v t h any 
enquiries, to ensure 3 fast replv. 

XmCvnbrol

Scr'ii orders to' 
DEPT. YC 
GROUND CONTROL, 
ALFRED A AVENUE. 
HUII BRIDGE. 
ESSEX SS5 6L T, 
ENGt AND 

r->ri)h,t/tf 070? 230324. tOam-Spm. Monday to Fnoay 

4
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-N -S 
Hex loader. 

121REM 
50 PC^O 7o*z 
70 Sfi'JH "PflB' 

100 RAND USR 15011 
699" RBH HE>. LGROEP 
599? 5TOP 
5535 REM * * * WRITE - - -

CL5 
"CIO PRINT "PEHD OR uiRITE' 
7 0 2 0 i n p u t MS 
' 0 3 0 PRINT "5TART ADDRES;" 
7?4-C INPUT 5 
7050 PRINT "FINISH flDPESS" 
706O INPUT F 
7 I - MS»"R" TMEN GOTO SOOiT 
7030 FOR 1-JsS TO F STEP 3 
7090 LEJ 
7100 PRINT N; "• - " 
" i i O INPUT A! 
"* 120 PRINT 
- : ? c INPUT 
71 i0 PRINT TOT 
71*5 LET 2=0 
715C FOR K =1 TO _EN ; T t - 2 
' ISO LET C=*CODE RS -23? 41S+C3 

p$ fK^ l 1 -2:3 
"170 LET T=T+C 
7130 POKE NfZ,C 
"190 LET 2=Z-rl 
"200 NEXT K 
" 1 0 IF TCT =T THEN GOTO -2-i.C 
7220 SCROLL 
"225 PRINT "ERROR - PLEASE INPUT 

AOAIN 1 

7230 GOTO 7090 
'24-0 NEXT N 
7250 STOP 
7,59 REM +** RERD *-•» 
S0O0 FOR N-S TO F STEP 3 
3005 SCROLL 
3010 PRINT N , " - " 
3020 FOR 3=0 TO 7 
3030 LET C=PEEf <N*9' 
3040 LET F4=CHRS (INT C'15+23 • 
3050 LET S$=CHRS ( C- TODE i=$-2 
?> j15) )*23> 
3055 PRINT F$;3 5' 
3050 NEXT 3 
3070 PRINT 
3030 NE'AT N 

PAC 81 AI.LOWS A 16K ZX-81 lo be used to 
play an almost authentic version of the 
popular arcade game Pac-Man. Four in-
dependent ghosts which w i l l fo l low 
patterns, move randomly and actually 
chasc you; with random fruit appearing, 
flashing ghosts, eyes which run back to 
the next when ghosts are eaten, power 
pills, on-screen scoring, high score, extra 
man, eight levels of play ranging from 
slow and easy, to very fast and nearly 
impossible to cscapc from the ghosts. 

The game is just under 3K of machine 
code, and with a little patience and 
persistance should not pose any real 
problems. The code is entered in hexa-
decimal and can be written, checked and 
listed by the hex loader given. 

Phi l ip H a r w o o d w i t h a der iva t ion of t h e g a m e w e 
all k n o w and love. 

PAC-81 
The machine code is stored in Rem 

statements at the beginning o f the 
program. Th is means that the start 
address for the machine code is 16514. 
Ten Rem statements are used and these 
should be created first using any charac-
ters so that they have lengths according 
to table 1. The edit facility can be useful 
here and could save time. Also in table 1 
are the first and last addresses for each 
of the Rem statements, this allows the 
lengths to be checked by Poking these 
addresses with 128, listing the line and 
seeing that black squares arc now at 
cither end of them. For example: create a 
line 

1 REM with 378 characters 
now 

POKE 16514,128 and POKE 16891,128 
List 1 should show black squares in the 

first and last positions of this statement. I f 
not then edit the line accordingly. Repeat 
this for all 10 lines. 

Now enter in the hex loader, this allows 
the code to be entered and checked, line 
by line. Enter the code for Rem 1 and 
Save all this onto a cassette. I t is 
worthwhile always saving machine code 
before calling it as correcting typing 
errors is quicker than retyping the whole 
statement should the program crash. 

The program should be entered one 
Rem statement at a time and tested. 
Table 2 shows how to test each routine. 
Hnter the corresponding lines o f Basic 

(continued on page 91j 

Rem 1. 1 HNQN _ 2 4 0 0 1 9 0 5 1 7 0 5 1 B 3 5 = 135Rem 1. 
15705 — 0 5 2 3 1 0 F B 1 1 0 5 0 0 1 9 - 3 5 3

15514 — 45 00 0 C 5 3 0 0 Q C 9 0 0 0 = 3 2 1 15714 - 0 D 2 0 F 2 0 9 D 1 1 H 1 3 D 5 OFF

IS 5 2 2 — 0 9 CP 00-0 C D 70 0-0 C2 D = 4 9 5 15722 - F E F F 0 8 7 7 2 3 1 3 F 5 5 E 1225
1 5 5 3 0 — 010735010-9 3F 0 1 0 7 - 142 15^30 - 2 3 5 5 2 3 4 5 E 5 2 P 0 C 40 573
15533 — 950103-H00103F301 552 15738 - 19 7 7 2 3 1 0 F 0 E 1 2 3 C 9 9 0 3
1 5 5 4 5 — 0 C 0 0 0 2 0 C 55 02 03 5H 2 0 7 1 5 7 4 5 - 5 E F R2 H 0 C 4 0 1 9 3 51B = 547
15554 — 02115C020-3930207 293 15754 - E12 3 C 9 2 1 5 2 4 0 0 E 1 4 = i 

15552 — S 0 0 2 0 4 S 5 0 2 0 4 R S 0 2 509 15752 - 3 E1B CD 5 9 4 1 0 D 2 0 F P, = 743
1 5 5 7 0 — 0-7DH0219 3 F 0 1 0 7 P 3 T>SS 15770 - 0 E 0 5 3 E 0 0 O D 5 9 4 1 0 D = 453
15576 — 0 1 0 7 7 9 0 1 0 5 9 A 0 1 0 5 = 2 9 5 15773 - 2 0 F P 3 E 0 H O D 5 9 4 1 0 E zz 727 T

15535 — B B 0 1 0 5 5 9 0 1 0 3 3 3 0 0 422 15735 — 0 4 3 E 1 7 0 D 5 9 4 1 0 D 2 0 S 493
15594 — 0 1 ^ 0 0 0 0 1 3 5 0 2 0 1 4 D 2 9 5 1 5 7 9 4 - FFI0E023E9COD5941 = 343
15502 — 02 0-17501019B 0-10 3 S 2 3 7 15302 - 0 D 2 0 F H 3 E 3 4 O D 5 9 4 1 — 753
15510 — 5 2 0 2 0 1 5 7 5 5 7 2 7 4 7 5 = 554 15310 - C 9 2 1 E 5 4 0 0 5 1 3 1 5 00 — 574
1 5 5 1 8 — 7 F 3 C 9 C H 9 0 D 5 1 5 9 5 D = 1315 15313 — C D 5 H 4 1 1 0 F B 0 5 1 7 1 5 5 9 4
1 5 5 2 5 - C 1 E B E F F 5 F 3 F F 0 3 0C - 1431 15325 — 01C D 5P 4 1 1 0 R B 0 514 5 7 0
1 5 5 3 4 — 1 0 1 7 1 9 2 0 2 4 5 4 5 5 5 F - 396 15334 — 1 5 0 2 C D 6P 4 1 1 0 FB C 9 — 3 5 3
15542 — 5 0 7 5 7 7 7 F 3 1 5 7 5 9 0 1 - 1149 15342 — C D 2 3 4 1 C D 3 5 412 H 0 C 5 3 3
1 5 5 5 0 — C 3D 3 D P 5 2 £ 4 1 4 1 3 1 R 1153 1 5 3 5 0 — 4 0 2 3 2 3 2 3 C D 4E 413 0 = 5 4 5
15555 — 2 1 2 3 2 C 3 9 4 0 4 2 4 9 7 9 493 15353 — 9 C 9C 9C 9C 9C 3 0 309 C z: 1192
15555 — 7 D 7F 3 7 3 9 3D 5 9 C4 C 5 1244 15365 — 9 D H 5H 3 9C 3 0 3 03 030 = 1153
1 5 5 7 4 — D 1 2 £ 0 0 £ 0 2 3 0 5 1 3 0 5 = 405 15374 — 3 0 3 0 3 0 3 0 3 0 3 0 3 0B 4 = 1075
1 5 5 3 2 — 1 F 3 5 3 0 2 3 1 0 F B 2 3 2 3 S 535 15332 — B 4 B 4 F F 0 D 7 5 4 1 0 D A B = 1373
15590 - 0 D 2 0 F 4 O 9 2 P 0 O 4 0 1 1 — 525 15390 - 4109 = 2 S S
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% f l l M / H k l f W \ V \ P South London's Largest Specialist 
V R m O N b i U K f c Micro Computer Centres Offer INTER EST. FREE 

CREDIT Micro C o m p u t e r s 
and Penpherals__ 

COMPUTERS 
C O M M O D O R E 
CBM 64 
CBM 64 wi th C2N 

Cassette 
CBM 1541 Disk Drive 

mc£!05 worth 
software 

CBM SO! Dot Matrix 
Printer 

CBM 1526 Letter quality 
dot printer 

CBM 1701 Colour 
Monitor 

SX64 Portable Computer 
rnc £210 worth 
Software 

VJC20fVSCKAGE inc 
VIC 20C2N 
Cassette Joystick 
5 Game Cassette 
Game Cartridge 
Usual P r i c e i W ^ y 

ATARI 

600XL wi th 1010 
Cassette Deck 

SOOXLwith 1010 
Cassette Deck 

800XL wi th 1050 
disk drive 

lOSOdiskdrwe 

Price 
£205.9S 

£249.95 

£219.95 

£225.95 

£339.95 

£229.95 

£895 90 

£14995 

£209.90 

£299.90 

£549.90 
£299.90 

Deposit 
£25.95 

£33.95 

£27.95 

£30.95 

£39.95 

£31.95 

£89.59 

£17 95 

£23.90 

£35.90 

£57.90 
£35.90 

Price Deposit Payments 
Payments 
6x£30.00 

1020 Colour printer/ 
Deposit Payments 

Payments 
6x£30.00 plotter £ 199.90 £19.90 6 x £30.00 
Payments 
6x£30.00 1027 Letter quality 
6 x £36.00 printer £299.90 £3590 6x£44.00 6 x £36.00 

DRAGON 
Dragon 32 £174.95 £18.95 6x £26.00 

6 x £32.00 Dragon 6 * £224.95 £29.95 6x£32.50 6 x £32.00 
Dragon Disk Drive 

6x£32.50 inc Controller 
BBC 

£279.95 £39.95 6x£40.00 

6x £50.00 BBC B plus Cassette 
recorder inc leads £439.95 £49.95 6x£65.00 

6x£33.00 BBC B w i th Desk l/F 
plus IOOK Cumana 

Disk Drive £719.95 £119.95 6x£10000 
9x£89.59 LEASAUNK IxlOOK 

Disk Drive £219.95 £27.95 6x £32.00 
LEASALINK 2xlOOK 

Disk Drive-*-PSU £419.95 £47.95 6x £62.00 
CUMANA IxlOOK 

Disk Drive CS100 £239.95 £29.95 6x£35.00 
6 x £22.00 CUMANA 1x200K 

Disk Dnve CS200 £279.95 £39.95 6 x £40.00 
CUMANA 2x100K 

6x£31.00 Disk Drive CD200 £429.95 £45.95 6x£64.00 6x£31.00 
CUMANA 2x200K 

6x£44.00 Disk Drive CD400 £549.95 £57.95 6 x £82.00 6x£44.00 
CUMANA 2x400K 

6x£82.00 Disk Drive CD800 £609.95 £6995 6x £90.00 
6x£44.0D All Disk Drrves inc Cables Form Disk + Manual 

MICROVITEC I4" RGB 
Monitor Std 

SANYO 14" RGB 
Monitor Std 

TORCH Z 80 Disk Pack 
irx: C/PM Programs 
Perfect Speller 
Perfect Writer 
Perfect Filer 

Price Deposit Payments 

£249.95 £33.95 6x £36.00 

£249.95 £33.95 6 x £36.00 

£859.95 £259.95 6x£l00.00 

PRINTERS 

DOT MATRIX 
EPSON RX80 
EPSON RX80 F/T 
EPSON FX80 
EPSON MX 100 F/T 
EPSON FX 100 F/T 
SEIKOSHA GPIOGA 
SEIKOSHA GPI00VC 
SEIKOSHA GP250VC 
SEIKOSHA GP70GA 
SHINNWV CP80 
STARDP510 
STAR DP5I5 
STAR GEMINI I0X 

£279.95 
£319.95 
£439.95 
£489.95 
£579.95 
£199.95 
£209.95 
£259.95 
£419.95 
£279.95 
£279.95 
£319.95 
£299.95; 

£39.95 
£43.95 
£49.95 
£57.95 
£63.95 
£19.95 
£23.95 
£37.95 
£47.95 
£39.95 
£39.95 
£43.95 
£35.95 

DAJSY WHEEL LETTER QUALITY 
JUKI 6100 
BROTHER HR 15 
SMITH CORONA TPI 

£439.95 
£455.95 
£769 95 

£49.95 
£53.95 
£3595 

6 x £40.00 
6x£4600 
6 x £65.00 
6x172 00 
6x £86.00 
6 x £30.00 
6x£3t.OO 
6 x £3 7.00 
6 x £62.00 
6x £40.00 
6 x £40.00 
6 x £46.00 
6 x £44.00 

6x£65.00 
6x £67.00 
6x£39 00 

South London's Largest Stockists of Micro Computer Software. 
Continuous Demonstrations 

GAMES - EDUCATIONAL - BUSINESS 

TOP SELLING SOFTWARE 
Program Supplier Machine 

NEW RELEASES J UST IN 
Hunchback Ocean Spectrum £6.90 
Revenge of the 

Spectrum 

Mutant Camels uamasoft CBM64 £7.50 
Manic M/ner-64 Software Projects C0M64 £5.95 
Jet Set Willy Software Projects Spectrum 

CBM64 
£5.95 

Blue Moon Merlin 
Spectrum 
CBM64 £7.95 

Chequered Flag Psion Spectrum £5.95 
International Soccer Commodore CBM64 £9.95 
The King Microdeal Dragon £7.95 
Alchemist Imagine Spectrum £5.95 
Pilot 64 Abbex CBM64 £7.95 
Pole Position Atan Atari £29.95 
Zaxxon Datasoft Atari £14.95 
Space Shuttle Microdea/ • Electron £8.00 
Zaraga AARD^RK BBC £6.95 
Chuckies Egg A and F Spectrum/BBC £5.95 
ADCATAC Ultimate Spectrum £5.50 
Planetoids Acomsoft BBC £9.95 
Kong Anirog CBM64 £7.95 
Snooker Acomsoft BBC £9.95 
Right 2en>one-seven AVS VIC-20 £6.95 
Jump man Epyx Atari/CBM64 

(Cass/D»sk/ROM) £29.95 
Daredevil Dennis Vision BBC £7.95 
Crazy Caveman Merlin CBM64 £7.95 
Tempest Atari £29.95 
Fort Apocalypse Sliowcase Atari/CBM64 £24.95 

Program Supplier Machine 
Shamus Showcase Atan/CBM64 £24.95 
Zork 1II III Infocom Atan (Disk] £29.95 
Temple of Apsnai Epyx Atan/CBM 64 Epyx 

(Disk/Cassl £29.95 
Valhalla Legend Spectrum £14.95 
Lunar Jetman Ultimate Spectrum £5.50 
Manic Miner Bug-Byte Spectrum £5.50 
3-D Ant Attack Oulcksilva Spectrum £6.95 
Kong Ocean Spectrum £5.95 
Jet Pac Ultimate VIC-20 £5.50 
Hower Bovver Llamasoft CBM64 £7.50 
Bugaboo Quickslh/a Spectrum £6.95 
Metagalactic Uamas 

at the Edge of Time Llamasoft VIC-20 £6.00 
Jet Pac Ultimate Spectrum £5.50 
Penetrator Melbourne Hcuse Spectrum £6.95 
Fyramid Fantasy Spectrum £5.50 
Hustler BubbJebus CBM 64 £7.95 
Tranz Am Ultimate Spectrum £5.50 
HarrierAttack Martech 

Spectrum 
£7.95 

Skyhawk Quicksilva VIC-20 £6.95 
Arcadia Imagine Spectrum £5.50 
Moon Buggy Anirog CBM64 £7.95 
Games Desjgner OulcksJh/a Spectrum 

C8M64 
£14.95 

Hungry Horace 64 Melbourne House 
Spectrum 
C8M64 P.O.A. 

Crazy Kong Interceptor VIC-20 £6.00 
Grldrunner Ouickslfva Spectrum £6.95 
Arcadia Imagine VIC-20 £5.50 
All the above software is available on cassette unless otherwise stated. 

A l l Prices Include VAT 

VISION STORE 
VISIONSTORE K INGSTON VISIONSTORE C R O Y D O N 
3 Eden Walk Precinct, Kingston, 96-98 North End, Croydon, 

Surrey. Tel: 01-546 8974 Surrey. Tel: 01 -681 7539 
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(continued from page 81) 

and Run 100. Keep to this line numbering 
as it gradually builds up a program 
showing how the program is developed. I f 
a line number is duplicated, it means that 
it is replacing a pervious command. 

Rem 1 creates the screen display of 
the maze and is drawn by the single Rand 
USR 16842 statement. I f it docs not make 
a complete maze then a mistake has 
been, made so check the data. 

Moving the man is dealt with in Rem 2. 
Enter this data and the test program — do 
not delete line 100. 

Run 100 and a circle should appear. 
This is your man. He is controlled bv the 
keys A — Up, Z — down., N — left and M 
— right. The movement here is very 
quick, but it wi l l be slowed down in the 
main game. 

Moving the ghosts is done in two 
stages, Rems 3 and 4. Enter Rem 3. When 
the test program is Run, one ghosts — an 
inverse zero — should rapidly move to the 
top right hand corner of the maze and 
circle about here unti l the break key is 
pressed. 

The controlling of the ghosts is held in 
Rem 4, enter this code. Before running 
also enter the data for Rem 9 — 
addresses 18790 to 18980 — this wi l l 
reset all the ghosts and the man to their 
original positions. Enter and run the test 
program for Rem 4; note that most of the 
previous test routines are either changed 
or deleted. A l l four ghosts should now 

(continued on page 93) 

Rem 2. 1699a 
1 6 3 9 3 - 6 1 O 2 0 3 0 3 1 B C D 5 B 0 2 = 5 2 5 J 7 0 0 2 
1 6 9 0 6 - C B 4 D 2 0 O 3 3 E 0 1 L 9 C B = " 3 2 1 7 0 1 0 
1 6 9 I X - 4 5 2 O 0 3 3 E 0 2 C 9 C 3 7 O = - - 1 7 0 1 8 
1 5 9 2 2 - 2 0 0 E C B S 4 2 0 0 3 3 E 0 3 = 4 4 9 1 7 0 2 6 
1 5 9 2 0 - C S - 2 S 5 C 2 0 0 3 3 E 0 4 . e s - 793 - 1 7 0 3 4 -
1 5 9 3 3 - 3 P . O 4 4 2 C 9 F E 0 0 C 8 F E = 1 3 3 7 1 7 C 4 2 
1 6 9 4 - 3 - 0 1 2 0 O 7 1 1 2 1 0 0 f t 7 £ 0 = i 9 i 1 7 0 5 0 
1 5 9 5 ^ - 5 2 - : ? F 6 O 2 ' 2 0 0 3 1 1 2 1 = 5 2 3 1 ^ 0 = 5 
1 5 9 5 2 - 0 0 1 9 C 9 F E 0 3 2 O 0 2 2 S = 5 5 3 1 7 0 5 6 
1 6 9 7 0 - C 9 2 3 C 9 E D 5 B 0 2 4 2 2 * = 5 ~ 5 1 7 0 7 4 
1 6 = 7 3 - O C 4 0 1 9 C 9 E D 5 B 0 C 4 3 = 7 0 o 1 7 0 5 2 
1 5 9 3 = - A 7 E D 5 2 7 D F E 3 E 2 0 0 4 = 1 2 - 1 3 1 7 0 9 0 

2 E A 9 1 3 0 2 2 E 3 F 1 9 C 9 
: & 0 7 4 . 2 C r ' 4 D 4 . £ C D 2 e 
4 2 3 2 0 5 4 2 7 E r E O a 2 3 

56o.21c2ACDd.D423P 
O 4 4 2 C C ' 2 E 4 2 3 2 0 5 4 2 
7 E F E O S 2 3 O B F E 0 f l 2 o 
2 7 F = 3 0 3 0 5 6 4 - 2 1 3 0 3 
3 E 0 0 3 2 0 5 4 2 C D 4 D 4 2 
5 5 0 0 2 4 - 2 3 5 0 0 E 1 7 E 
3 2 0 5 5 6 3 - E D 5 6 0 C 
4 - 0 = 7 = r . - , £ . 2 2 0 2 4 2 3 f t 
0 5 4 - 2 3 2 0 4 - 4 - 2 3 9 = 3 9 2 

5 5 5 £ - — 
A — 
9 0 3 
5 1 3 
r 0 -
74.3 

; 5 2 
" 5 5 

= 7 1 0 

Rem 3. 1 7 1 3 2 3 2 3 f t D 4 4 2 F E 3 1 C 3 3 E - 3 5 6 Rem 3. 
1 7 1 9 0 2 1 3 2 D 4 4 2 1 3 0 3 F E 0 3 s o l e 

1 7 1 3 2 9 2 2 1 0 0 0 0 0 0 2 0 0 0 9 3 — i « « 1 7 1 9 3 - 3 3 2 1 1 1 5 C 4 3 D 5 C 9 3 A s 1 0 5 7 
1 7 1 1 0 - 0 0 E D 5 B C E 4 2 2 f t 0 C 4 0 — 7 1 3 1 7 2 0 3 2 H 2 C 2 2 7 4 2 C D 2 E 4 2 s f . V • w 
1 7 1 1 3 1 9 C 9 3 2 D 2 4 2 F E 0 1 2 0 - a i q 1 7 2 1 4 • 2 C E O 4 2 3 f t D 0 4 2 C D D 7 a 1 2 4 7 
1 7 1 2 5 0 3 3 f t D O 4 2 F £ 0 2 C 3 1 3 = 3 2 0 1 ? 2 2 2 - 4 2 ' 2 0 2 E 4 2 C D E O 4 2 0 6 3 5 3 4 
1 7 1 3 * 2 £ - = £ 0 2 2 0 0 3 3 f l D 0 4 2 = 5 3 2 3 7 2 3 0 - 0 4 7 8 c D C ' 7 4 2 C D21" 4 2 s 9 2 7 
1 7 1 4 2 - E 0 1 C 3 1 3 1 6 F E 0 3 2 O = - 2 0 1 7 2 3 3 - r C ' E 0 4 2 1 0 F 4 3 9 E 5 C D = 1 3 9 0 
- 7 1 5 0 0 3 3 f t D 0 4 2 F E 0 4 C 3 1 6 = 3 2 2 1 7 2 4 6 - 2 - 7 4 2 3 f t D 3 4 2 7 7 E 1 7 E = 1 0 3 5 
1 7 1 5 3 0 A F E O A 2 0 O 6 3 f t D O 4 2 = 6 3 3 1 7 2 5 — - 3 2 D 3 4 2 3 f t D 5 4 2 7 7 E L ' = 1 0 2 0 
1 7 1 6 6 F E O 3 C 3 7 E F E 3 0 2 O 2 5 = 1 0 0 2 1 7 2 5 2 - 5 B 0 C 4 0 O 7 E D 5 2 2 2 C E = •- - 3 
1 7 1 - 4 2 3 - 5 6 4 2 1 3 1 4 F E 0 P 2 3 = 5 9 7 1 7 2 7 0 - 4 2 3 A 3 2 4 2 3 2 D 0 4 2 C 9 -

Rem 4. 
1 7 2 3 4 . - 5 f t 0 1 0 1 0 1 0 1 0 f t 0 1 9 C = 2 c 1 
1 7 2 9 2 - 0 1 0 1 C C 4 - 3 0 2 0 1 9 3 0 1 = 4 .32 
1 7 3 0 0 - 0 0 0 0 0 0 0 0 0 0 9 C 0 1 0 1 = 1 5 3 
1 7 3 0 3 - E 0 4 - 3 0 2 O 2 9 C 0 1 0 0 0 0 •= 4 .52 
1 7 3 1 6 - 3 0 0 0 0 0 9 C 0 1 0 1 F 4 4 3 = 4 .69 
1 7 3 2 4 . - 0 5 0 3 9 D 0 1 0 0 0 0 0 O 0 O = 1 5 5 
1 7 3 3 2 - 0 O 9 C 0 1 0 1 0 3 4 4 O 5 0 4 = 24-4. 
1 7 3 4 0 - 9 C - 0 1 0 0 0 0 0 0 0 0 0 0 9 C = 3 1 4 
1 7 3 X 3 - 1 0 1 0 3 4 - 4 - 0 6 0 4 . 0 1 O 2 = 9 1 
l ^ S c - 0 3 O 9 O 1 O C 0 3 0 F 0 1 O 3 = 4 ^ 
1 7 3 6 4 - 0 4 O 4 0 1 1 1 0 4 O 7 0 1 0 3 ^ 4 J 
1 7 3 7 2 - 0 3 F F O O 0 2 O 1 O 3 0 4 O 3 = 2 7 6 
1 7 3 3 0 - 0 2 0 4 0 4 I C O 1 0 7 0 3 0 3 = 5 2 
1 - 3 3 3 - 0 1 0 5 0 4 O 4 0 1 F F O 0 O 5 = 2 7 5 
1 7 3 9 6 - 0 1 0 3 0 3 0 3 0 2 0 6 0 4 0 5 = 2 7 
1 7 4 0 4 - 0 3 3 4 0 2 0 7 0 3 0 F 0 1 O B = 4 5 
1 7 - 1 2 - 0 3 F F 0 0 O 6 0 1 1 7 0 2 O 7 = 2 9 7 
1 - 4 - 2 0 - 0 4 O 7 0 3 1 0 0 1 Oft 0 4 1 0 = 5 1 
1 - 4 2 3 . - 0 2 0 D 0 3 0 2 0 1 F F O 9 0 4 = 2 3 9 
1 7 4 - 3 5 - 0 C 1 6 3 f t C 3 4 3 3 D 2 O 0 D = 4 6 5 
1 ^ 4 4 4 - 2 P C 5 4 3 7 E 3 2 B F 4 3 2 3 = ^ 7 5 
1 7 4 5 2 - 7 E 2 3 2 2 C 6 4 3 3 2 C 3 4 3 = 7 7 7 
1 7 4 5 0 - 3 E 0 0 C 9 3 f t 3 4 4 0 0 6 0 4 = 4 4 7 
1 7 4 5 3 - 9 0 3 0 F D 3 0 F E O 0 2 0 0 1 = 3 6 0 
1 7 4 . ^ 6 - 3 C 3 2 B F 4 3 3 E 0 0 C 9 2 1 = 6 6 4 
1 - 4 3 4 - C 5 4 3 3 S 2 0 0 5 3 6 O 2 C 3 = 6 0 5 
1 7 4 . 9 2 - 3 7 4 4 E 1 2 1 F D 4 4 E 5 C 9 = 1 1 3 2 
1 7 5 0 0 - C 5 4 3 C 9 1 1 2 1 0 0 0 6 0 0 = S 2 1 
1 7 5 0 9 - ft7EDS2O47CFE0020 s 9 0 0 
1 7 5 1 6 - F 7 7 D 0 4 D 6 2 1 3 0 F B 0 5 = 9 2 7 

Table 1. Lengths of Rem statements. 
Rem Length Start add End add Main topic 

1 378 16514 16891 draw the maze 
2 198 16898 17095 move the man 
3 176 17102 17277 move a ghost 
4 393 17284 17676 control the yhosts 
5 227 17683 17909 subroutines 1 
6 351 17916 18266 return eyes to nest 
7 239 18273 18511 subroutines 2 
8 266 18518 18783 main controller 
9 191 18790 18980 reset variable 

10 240 18987 19226 end routines. 

1 7 5 2 4 - C 6 2 1 6 7 6 3 C 9 2 f t 0 2 4 2 = 7 4 9 
1 7 5 3 2 - C D 5 F 4 4 2 2 1 f t 4 4 2 f t B C = 7 2 6 
1 7 5 4 0 - 4 3 C C - 5 F 4 4 2 2 1 C 4 4 3 f t = 5 2 3 
1 7 5 4 3 - S E 4 3 F E 3 1 2 3 O 4 F E 0 2 = 3 1 2 
i 7 5 5 5 - 2 0 1 2 3 f t 1 C ' 4 4 4 7 3 f t I B = 3 6 1 
1 7 5 6 4 - 4 4 B 3 3 3 0 4 3 E 0 4 1 3 1 4 = 4 2 2 
1 7 5 7 2 - 3 E 0 3 1 3 1 0 3 f t 1 C 4 4 4 7 = 3 3 0 
1 7 5 3 0 - 3 A 1 A 4 4 B 3 3 3 0 4 3 E 0 2 = 4 6 0 
1 7 5 3 3 - 1 3 0 2 3 E 0 1 3 2 B F 4 3 3 E = 4 5 9 
1 7 5 9 6 - O O C 9 2 1 3 4 4 3 0 6 O 4 C 5 = 6 4 0 
1 7 6 0 4 - 0 1 O E 0 O 1 1 B C 4 3 E D B 0 = 7 0 0 
1 7 6 1 2 - E 5 3 A C 4 4 3 F E 0 I C C I E = 1 0 3 9 
1 7 6 2 0 - 4 4 F E 0 2 C C 3 7 4 4 F E 0 3 = 9 0 3 
1 7 6 2 3 - CC 7 9 4 4 r E 0 4 C C 4 B 4 4 s 9 9 3 
1 7 6 3 5 - 2 1 B C 4 3 1 1 C E 4 2 0 1 0 3 = 5 3 6 
1 7 6 4 4 - 0 0 E D B 0 3 D 5 C 4 5 2 1 C E = 1 0 1 3 
1 7 6 5 2 - 4 2 1 1 B C 4 3 O 1 0 3 0 O E D = 5 3 4 
1 7 6 6 0 - BOC' l P 5 2 1 C 9 4 3 1 B 0 1 = 9 2 7 
1 7 6 5 3 - O E 0 O E D B 3 E 1 C 1 1 0 B 7 = 1 0 5 2 
1 7 6 7 6 - C 9 = 2 0 1 

Table 2. Test routines. 
REM 1 1020 RAND USR 17598 

100 RAND USR 16842 REM 5 
REM 2 111 POKE 18891,205 

101 POKE 16898.98 113 POKE 17648,92 
102 POKE 16899,2 114 POKE 17649,69 
103 POKE 16900.3 1025 RAND USR 17790 

1010 RAND USR 17002 REM 6 
4000 GOTO 1010 120 POKE 17291,139 
REM 3 121 POKE 17305,139 

111 POKE 17102,123 1015 RAND USR 17917 
112 POKE 17103.1 1025 RAND USR 17917 
113 POKE 17105,1 1050 IF PEEK 17916 = 1 THEN STOP 
114 POKE 17108,0 REM 7 
115 POKE 17109,156 130 POKE 18430,3 

1020 RAND USR 17205 132 POKE 18431,0 
REM 4 135 POKE 18468,1 
(Enter REM 9 before running) 1030 RAND USR 18274 
delete 101. 102, 103 1040 RAND USR 18327 

111 POKE 18891,201 1045 RAND USR 18432 
112 RAND USR 18853 1047 RAND USR 18469 
113 POKE 17648,53 1060 RAND USR 18400 
114 POKE 17649,67 1065 IF PEEK 18273 = 1 THEN RAND 
115 POKE 17292,1 USR 17832 
116 POKE 17306,2 REMS 8 and 10 
117 POKE 17320,3 Delete all previous Basle tests 
118 POKE 17334,4 100 RAND USR 19011 

Rem 5. 
1 7 5 3 3 _ 2 1 3 2 4 3 0 5 3 4 7 E F E 9 C — 

1 7 5 9 1 - 2 8 0 B F E 3 5 2 3 0 7 1 1 0 E — 

1 7 6 9 9 - 0 O 1 9 1 0 F 1 C 9 E 5 1 1 0 5 7 3 4 
1 7 7 0 7 - 0 0 A 7 E D 5 2 1 1 3 4 4 3 0 E = 7 1 6 
1 7 7 1 5 - 2-4 : A 5 E 2 3 1 3 2 0 1 7 1 f t s 3 5 5 
1 7 7 2 3 - 8 E 2 C 1 3 D S 1 3 1 3 1 3 1 3 — 5 3 0 
1 7 7 3 1 — 1 A 2 1 F E 3 C 2 3 0 3 F E 3 B s 1 3 8 6 
1 7 7 3 9 - 2 3 0 4 E 1 7 7 1 3 D 0 C 5 0 6 m 3 2 3 
1 7 7 4 7 - 0 D 1 3 1 O F D 2 B C 1 O D 2 0 a 5 3 2 
1 7 7 5 5 - D 3 3 2 3 5 4 3 C D 1 3 4 5 C S a 1 0 3 5 
1 7 7 6 3 - l B 3 1 1 7 0 f t l 5 0 f l l 4 1 4 s 1 3 2 
1 7 7 7 1 — 1 3 2 3 1 1 3 2 1 3 4 B 0 F 6 4 a 3 3 5 
1 7 7 7 9 - 0 C 9 5 0 D C 3 8 B 2 8 0 0 0 © 3 5 5 4 . 
1 v 7 8 7 — 9 - 1 0 0 0 0 3 A 0 5 4 2 2 1 6 3 r 4 1 5 
1 7 7 9 5 — 4 5 B E 2 3 0 4 2 3 2 3 1 3 F 9 — 5 4 5 
1 7 6 0 3 — 2 3 7 E F E O O C 3 4 7 2 H 0 C = 7 4 0 
1 7 3 1 1 — 4 0 1 1 0 7 O O 1 9 7 E 3 C F E = 5 5 3 
1 7 3 1 ? — A 6 2 0 0 6 3 E 9 C 7 7 2 B 1 3 = 6 0 3 
1 7 3 2 7 - F 4 7 7 1 0 E f t C 3 3 S 3 2 C 5 = 1 3 5 7 
1 7 3 3 5 — 2 S 0 C 4 0 0 E 1 3 0 6 1 F 2 3 3 2 2 3 
i 784.^ - - 5 2 5 3 0 7 7 1 0 ^ 9 2 3 2 3 3 9 0 6 _ 
1 7 5 5 1 — 0 C ' 2 0 F 2 L - 1 1 0 E 9 C 9 C ' 5 = 1 1 4 3 
1 7 3 5 9 — 1 1 0 0 0 0 1 D 2 0 F D 1 5 2 0 3 3 34. 
1 7 3 5 7 — F A 3 D 2 0 F 4 D 1 C 9 C D F 5 a 1 4 4 7 
1 7 3 7 5 — 4 i 3 E 0 1 C D C 2 4 5 2 f t 0 C 3 5 5 0 
17883 _ 4 0 1 I 3 1 0 2 1 3 C D 4 E 4 1 3 5 3 5 
1 7 3 9 : - B 7 A A f t 6 A 9 B E F F 3 E 0 1 3 1 1 3 6 
1 7 3 9 9 — 3 2 2 2 4 5 2 S 0 S 2 B 3 6 0 3 3 5 3 4 
1 7 9 C - 1 0 F B C 9 a 4 6 3 

Rem 6. 
1 7 9 1 5 
1 - 9 2 4 1 -JO-5 O 
1 7 9 4 0 
1 7 9 4 5 
1 7 9 5 5 . 
1 7 9 5 4 
1 7 9 7 2 
1 7 9 3 0 
1 7 9 3 3 
1 7 9 3 5 
1 3 0 0 4 
1 3 0 1 2 
1 3 0 2 0 
1 3 0 2 3 
1 3 0 3 5 

• 1 3 0 4 4 

1 3 0 5 2 
1 3 0 5 0 
1 3 0 5 3 
1 3 0 7 6 
1 3 0 3 4 
1 3 0 9 2 
1 3 1 O 0 
1 3 1 3 3 
1 3 1 1 5 
1 3 1 2 4 
1 5 1 3 2 
1 3 1 4 0 
1 3 1 4 3 
1 3 1 5 5 
1 3 1 6 4 
1 3 1 7 2 
1 3 I 3 0 
1 3 1 3 3 

0 0 2 1 0 2 4 2 1 1 3 4 4 3 0 6 
0 4 1 A B E 2 3 1 3 2 8 0 4 1 f t 
3 E 2 3 0 f i O E 0 D 1 3 0 D 2 O 
F C 2 5 1 C E D C 3 1 3 1 3 1 3 
1 3 1 3 1 3 1 f t F E 3 C 2 0 8 6 
3 E 3 1 3 2 " 3 4 5 3 9 C D 3 9 
4 5 O E 0 7 1 3 E 0 C f t 4 3 D E 
4 3 F 2 4 3 0 5 4 4 . C 5 E 5 D 5 
0 6 0 7 i B 1 0 F C ' E B l i e C 
4 3 0 1 0 E 0 0 E D B 0 2 1 C 1 
4 3 3 5 3 4 3 D 4 D 4 7 2 1 3 2 
4 3 3 6 0 0 2 3 3 6 0 8 1 3 0 6 
2 1 7 5 0 1 C D 5 4 4 7 2 1 B C 
4 3 1 1 2 E 4 2 O 1 0 3 0 0 E D 
3 0 3 D J 5 4 3 2 1 3 E 4 2 1 1 
3 C 4 3 O 1 O 3 O 0 E D B O E D 
5 B B C 4 3 2 1 7 B 0 1 f t 7 E D 
5 2 7 C F E 0 0 2 0 0 5 7 D F E 
0 0 2 3 0 B 1 1 0 1 0 6 1 D 2 0 
F C ' 1 5 2 0 F f t l 3 C 2 2 1 C 2 
4 3 3 6 0 8 2 3 3 6 9 C 2 3 3 6 
0 1 2 3 2 3 1 1 2 F 4 6 3 0 C 9 
4 3 4 7 1 3 1 3 1 0 F C - E B ED 
ft0eDft8EB3601DlDS 
3 5 3 7 1 E 1 0 F D 2 1 B C 4 3 
0 1 0 E 0 0 E D B O 2 1 7 3 4 5 
"7 5 ft -7 -» -»•̂  F ft «I- £> ft 14. S 

1 E 1 C 1 C 9 3 2 B F 4 3 E 5 
2 A 0 C 4 0 E D 5 6 B C 4 3 1 9 
C C > 2 E 4 2 7 E F E 0 8 E 1 C 8 
3 E 0 0 3 2 B E 4 3 E 1 C 9 2 1 
7 B 0 1 C D 5 F 4 4 2 2 l f t 4 4 
2 f t B C 4 3 C D 5 F 4 4 2 2 1 C 
4 4 2 1 l f t 4 4 3 f t 1 C 4 4 B E 
3 S 0 7 3 E O 1 C D D 8 4 6 1 3 

•f 5 ^ 
3 3 5 
3 3 1 
3 0 5 
5 3 1 

• 2 1 
7 5 3 
2 5 1 
7 3 3 
6 02 
c c 3. 
9 1 4 
3 0 7 
j - ' A 
1 3 6 
1001 
i : : 
4 5 4 
9 1 6 
1 2 6 9 
5 9 7 
6 5 0 
Oft.j. 
1 3 6 5 
725 
1 1 3 0 

5 2 0 
7 2 7 
5 3 3 
£ 4 1 

(Rem 6 listing continued on page 93) 
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WITH COLOUR, SOUND AND 
OTHER ENHANCEMENTS 
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Thasu programs covor a wealth ol basic concopls ovary child 
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| 1 3 9 a Sk>»n« S t . 

L o n d o n 
S W I X BAY 
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(Rem 6 listing continued from page 91) 
18296 - 053E02CDD846211B = 620 
13204. - 443R1D44BE33063E = 53? 
13212 - 03CDD346C93E04CD = 965 
18220 - D346C9Er>5BBC437fl = 119i 

13223 - FE0120147BFE9620 a 866 
16236 - 073E0432BF43D1C9 = 791 
16244. - FER220043E0313F3 = 764. 
13252 - C9CD2F4-7CDF346C9 = 124-3 
13260 - CD2FA7CC'7C44C9 - 9 2 1 

Rem 7. 13335 
13393 

- 9CC0233602092 323 7EFE0420ED13E4.2A 
= 710 

947 
15273 - 002ROC4011460019 = 230 13401 - 0C4-0114600190E15 s 223 
13281 — OE1506197EFE15C3 = 673 13403 - 06197EFE3B200236 3 533 
13239 — FE17C82310F60508 = 733 13417 _ 9C2310F606O32310 - 518 
13237 — 2310FD0C-2OECO604 = 535 13425 - FD03-20ECC903002R — 730 
13305 - 213?i3110EO07EFE = 643 15433 - 0C4023252323 7EFE — 596 
13313 - 1 BC-5 FE17C8191CF6 ao^ 15441 - 9E>'3 02 IFF 4 7 7EFE 01 — 1069 
13321 - 3E01326147C9O604 = 492 13449 - C335012B34462R0C 3 474 
13329 - 213443E5237EFE01 - 377 13457 - 40111E00192B10FD 3 443 
13337 - 2B20117EFE952005 = 633 13465 — 365409013*344021 = 643 
13345 - CDBD471507FER320 = 945 13473 — 24430646903OFD30 — 757 
18353 - O3CC'D747E111OEO0 s 750 13431 • FE00231 "*FE012301 s 613 
16361 - 191OE0C923237EFE s 916 13489 - C946216545232310 s 560 
18369 - 0320071106001936 s 144 13497 - FC 7E2P0C 40116202 3 613 
15377 - 04C911050O197EFE s 632 15505 - 1977C93E0013F3 = 674 

(continued from page 91) 
move about the maze; one should move 
at half the speed o f the others, one should 
move randomly. One should home in on 
the man while the other follows a 
pattern. 

I f two of the ghosts cross each other, a 
shadow is left, this is erased in Rem 5, the 
score should also appear. Things may 
seem a little odd at the moment, but 
providing it does not actually crash, press 
on. 

Rem 6 brings in the gimmicks. When a 
ghosts is eaten, the eyes rush back to the 
nest to find a new body. I f an inverse zero 
lands on you, the game should stop. 

Fruit — or as best as Sinclair graphics 
allow — flashing ghosts, extra man at 
10000 points, and half speed movement 
through the tunnels, along wi th a flashing 
screen when all the dots are eaten are 
added in Rem 7. 

To complete the game, add Rcms 8 and 
10. Rem 9 should already be in. Delete all 
the previous Basic tests except the initial 
Rem statements, line by line. Rand USR 
19011 should play the complete game. 

The zero key can be used as a break key 
during most of the game. I f this works, 
delete the hex loader and add the 
following: 50 GOTO 100 

70 SAVE 'PAC' 
100 RAND USR 19011 

Run 70 to Save the game, this wi l l auto-
Run the program upon loading. I f a title 
page is required Poke 19224,201. The 
program now returns to Basic at the end i f 
every game, where a title page in Basic 

can be added. To play the game just call 
Rand USR 19011. 

This program is available on a cassette, 
direct from the author, P Harwood, 12 
Upper Glen Road, Bridge of Allan, N r . 
Stirling. Cassette copies of Scram 81, a 
game based on scramble published in 
Nov/Dec issues of Your Computer arc 
still available from the same address. The 
programs cost £3.50 and are sent return 
of post. 

Rem 8. 13646 _ 3 2 3 E 4 3 0 9 2 1 3 5 4 3 1 1 — 721
13554 — 0 E 0 0 0 5 0 4 7 7 1 9 1 0 F O 4 3 5

1 3 5 1 3 — 5 3 5 4 0 0 2 1 5 5 4 3 7 E F E - 770 13552 - 0 9 0 D 5 P 4 2 0 D 0 H 4FI0 0 1059
13525 — 0 0 2 3 0 7 3 5 3 E 0.2 CC 3 1 - 4 9 7 13570. — 000.0ODFD45OD9747 954
13534 — 4 3 C923 7E F E 0 0 2 3 0 7 7 3 5 1 3 5 7 3 — 3FI 0 5 4 2 F E 3 5 0 4 7E 4 5 914
13542 — 3 5 3 E 0 3 C C 814 3 C 9 2 3 - 759 LOBB'5 — 3 P 0 5 4 2 F E 1 5 2 0 1 4 2 P 499
13550 — 7 E F E 0 0 2 0 E 5 3 5 3 2 2 5 7 3 9 1 8 5 9 4 - 0 0 4 0 1 1 1 9 0 0 1 9 3 H 2 4 - 237

13553 — 3 5 0 R C 9 2 1 8 C 4 3 1 1 0 E 535 15702 - 4 3 4 7 2 5 1 0 F D 3 P 0 5 4 2 535
13555 - 0 0 0 5 0 4 7 7 1 9 1 0 F C C 9 5 2 3 13710 - O 5 3 0 7 7 O D F F 4 7 O D 2 5 1213
13574 - 01003FL0542FE1723 = 443 13713 — 4 3 0 D 6 2 4 7 3 P 5 1 4 7 F E = 925

13532 — 0 B 3 P 3 E 4 3 F E 0 1 2 0 1 C 593 13725 - 0 1 C P 2 B 4 P 3 P F C 4 5 F E — 953
13590 — C D 5 9 4 3 C 9 2 1 8 E 4 3 3 S = 353 13734 - 0 1 C P D 7 4 P 2 P 0 C 4 0 1 1 = 6 2 7

13593 — 0 0 2 3 3 6 S 4 3 E 0 4 C D 3 1 539 13742 — 750119 7 E F E 0 5 2 0 0 2 574

13505 — 4 3 3 E 3 E C D D H 4 3 3 E 0 H 340 13750. - 3 5 0 0 1 1 F F 1 9 1 D 2 0 F D = 5 5 5
13514 — 3 2 7 3 4 5 0 9 2 1 3 F 4 3 3 5 = 7 4 1 13753 — 1 5 2 0 F R O D 9 0 4 3 1 1 F F = 9 9 6

18522 — 7 E F E 0 F D 0 E 0 4 7 3FLS F - 1111 1C" 7B5 — 191D2 0 F D 1 5 2 0 F D 0D 3 5 3
1 3 5 3 0 — 43 FE 0 0 0 0 3 E 0 3 0 D 31 9 1 7 13774 — B S 0 2 0 B 5 5 0 3 0 3 E 7 4 3 1191
13533 - 4 3 3 E 9 C C D D S 4 3 3 E 0 1 — 3 4 3 13732 - 3 0 1 7 = 151

Rem 9. 1 3 8 7 3 _ 4 5 E D P 0 1 1 5 1 4 7 E D P 0 = 1043
13335 — 113E43EDFI0 CDD4 45 S 1114

13790 — 7 B 0 1 0 0 0 0 0 0 0 0 0 0 9 0 230 13394 — 0 9 5 4 6 4 5 4 1 9 6 4 5 4 5 0 = 306

13793 — 0 1 0 1 O P 4 3 0 1 0 1 9 B 0 1 - 429 13902 - 1 9 6 4 6 4 5 0 1 4 4 B 4 B 4 6 = 545

13305 — 0 0 0 0 0 0 0 0 0 0 9 0 0 1 0 1 153 13910 — 1 4 3 2 1 E 3 2 1 4 1 E 3 2 3 2 300
13314 — D E 4 3 0 1 0 2 9 0 0 1 0 0 0 0 - 449 13913 — 0F0P0P230P0P.0P23 S 145

13322 — 0 0 0 0 0 0 9 0 0 1 0 1 F 2 4 3 - 4 5 7 13925 — 0 5 0 1 3 P E F 4 9 3 2 2 4 4 3 534

13330 — 0 1 0 3 9 D 0 1 0 0 0 0 0 0 0 0 152 13934 — 2 1 5 5 4 5 4 7 2 3 2 3 1 0 F O zz 5 1 2
13333 - 0 0 9 0 0 1 0 1 0 5 4 4 0 1 0 4 - 2 3 7 13942 — 4 7 7 E 3 2 0 2 4 9 1 1 5 6 4 3 497
1 -3 4-5 - 520-2030-000000-121 = 137 13950 — 2 1 O B 4 9 2 3 2 3 2 3 2 3 1 0 455
1 5 3 5 4 — 5 5 4 9 1 1 3 4 4 3 0 1 3 8 0 0 = 4 4 8 13953 — F P E 0 P 0 E D H 0 3 E 0 0 1 2 - 1124
1 5 3 5 2 - E D 5 0 1 1 0 2 4 2 E D R 0 E D = 1132 13355 — 1 1 H 9 4 3 E D R 0 7 E 2 1 4 2 - 380
18370 - P 0 E D H 013 E D H 011F 0 1242 18974 - 4 9 7 7 2 1 4 E 4 9 7 7 0 9 = 595

Rem 10. 19099 0 E 0 0 1 9 1 0 E B 2 P 0 O 4 0 = 403
19107 — 1 1 7 B 0 H 9 3 5 9 C 1 1 2 0 4 2 5

13937 — 0 D R 3 4 5 2 1 E F 4 9 7 E F E - 1157 19115 - 0 0 1 9 0 6 0 3 3 6 9 0 2 3 1 0 — 2 9 5
13995 - 0 8 2 3 0 1 3 4 0 D F 5 4 1 0 D 3 2 1 19123 - F B I 1 0 4 0 0 1 9 3 6 3 4 2 1 623
19003 - F 0 4 9 O D £ 5 4 9 0 3 E 7 4 3 = 1254 1 9 1 3 1 - 02425E23552P.0O40 - 4 0 1
19011 - CDOP.413E0132EF49 3 9 7 19139 — 193600 0D P 5490 9 0D 923
19019 — 2 1 F E 4 7 3 6 0 3 2 3 3 6 0 0 = 504 19147 — F D 4 5 3 P F C 4 5 F E 0 1 O 8 = 1155
19027 — 0 D F0-490DP,5490 3E 7 1337 19155 - O D B E 4 4 O 9 3 E 0 1 0 D 0 2 1125
19035 — 4 3 2 P 0 O 4 0 1 1 0 P 0 0 1 9 242 19153 - 4 5 2 1 F E 4 73 5 2 3 1 P 45 = 5 1 5
1 9 0 4 3 — E 5 2 P 0 C 4 0 0 1 0 3 0 0 0 9 1 9 1 7 1 — 2 P 0 O 4 0 1 1 1 E 0 0 1 9 2 B 2 3 3
1 2 0 5 1 - 1 P B E 3 3 0 7 2 3 0 1 0 9 2 3 = 5 5 5 1 9 1 7 9 - 10FD2B36 3 0 C D F 0 4 9 - 1012
1 9 0 5 9 — 1313 F 5 2P 0 0 4 0 1 1 0 3 = 4 2 5 19137 - C D 1 3 4 5 0 D 8 5 4FT0 3 E 7 1132
19057 - 0 0 1 9 1 1 E 0 4 1 0 1 0 5 0 0 3 3 3 1 Q 1 Q Fi — 4 3 2 P 0 O 4 0 1 1 5 E 0 2 1 9 R: 325
19075 — E D O 0 0 9 2 1 5 4 4 3 0 5 0 4 = 3D5 19203 — 0 D 4E 4120 26 322H 0 0 = 522
19033 — E 5 5 E 2 3 5 5 2 3 2 3 2 3 2 3 — 534 19211 — 3 4 3 B 2 P 3 7 F F 0 D 5 0 4 P 334
19091 — 7 E 2 P 0 O 4 0 1 9 7 7 E 1 1 1 — 630 19219 — 3 E 0 2 C D02 45C3 4 3 4H = 353 •
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SERVICING 
YOUR ZX 
PRINTER 
THE ZX PRINTER is a very simple design 
which should provide years of service i f it is 
properly maintained. Under no circumstances 
should servicing of a ZX printer take place i f it 
is still under warranty, any faults should be 
repaired by Sinclair under guarantee. 

The symptoms of a printer in need of 
maintenance are: 

Excessive noise shown as drive screeching, 
and loss o f print synchronisation displayed as 
badly formed characters. 

There are two further problems wi th the 
quality of print output from the ZX printer 
which apply to new printers as well as old: 
• T h e non-uniformity of print, shown as light 
and dark bands o f print ing, caused by 
irregularities in the metalisation of the paper. 
I f it is very bad, there wi l l always be the odd 
patch here and there, return the roll for 
replacement. 

Roller deforms the paper 
• T h e paper transport mechanism does not 
always feed the paper through after prolonged 
periods of inactivity. The roller deforms the 
paper and cannot grip sufficiently to overcome 
the initial paper roll turning torque. 

Changing the ridiculous hubs to a solid bar 
wi l l , to a large extent, remove this problem. A 
cheap improvement may be obtained by taking 
the hubs and pushing a biro outer case 4 V — 
97mm - long into them. It is essential for the 
fit to be tight otherwise it wi l l not work, and 
be careful not to damage the hubs. 

This modification — figure 1 — provides 
effectively one long continuous holder which 

wil l provide paper feed in most, i f noi all, 
conditions. 

The only problem incurred by the above 
procedure is encountered when separating the 
hub from the biro case in order to install a new 
roll of paper, it is necessary to prise the hub 
and hiro casing apart. I f you find paper feed a 
problem then it may well be worth the trouble. 

Noise from plain gears 
The noise is generated by the plain gears 

which drive the optical reader and the helical 
gears which provide the paper feed through 
two worm wheel drives. 

Sinclair designs show very high quality 
innovative thinking in system design, but do 
tend to have a basic lack of technique in the 
more mundane engineering fields. There are 
several inexpensive ways of producing low 
noise drives and this design would have 
benifitted enormously i f some way could have 
been found io incorporate such techniques. 

The printer may be serviced in two stages, 
the first stage. hopefully wi l l remove the 
distortion o f printed characters and the second 
stage, which is more complex, should reduce 
the noise level. 

This service should only be attempted i f you 
are reasonably dextrous with your hands and 
feel confident that you can cope with the very 
delicate task. Failure to take great care wi l l 
inevitably result in an unserviceable printer. 

First obtain the following tools: 
Fine paint brush 
Small cross head screwdriver 

And for stage two: 

Optical reader bearing 

Rubber pads 

| ® [ 3 T ^EJ® 

1 ® ® 

U 'a' •a' U 

Figure 2b. 

Shaft bearing 

Optical disc 

Figure 2a. 

Shaft 
bearing 

Is your pr inter 
noisy? Is t h e print 
qual i ty not all that it 
shou ld be? K a t h l e en 
Peel t a k e s 
you t h r o u g h s o m e 
s i m p l e serv ic ing 
t e c h n i q u e s 
s tage 
by s t a g e to 
m a k e your 
pr inter as 
g o o d as n e w . 
A pair of pointed pliers 

A 1/8 Hat bladed screwdriver may be used in 
place of the cross recess head screwdriver. 

Find a flat clean surface to work on which 
should be covered with newspaper, this is not 
going to be a clean job. Remove the paper roll 
carrier from the printer and turn the printer 
upside down in the workspace in front o f you. 

Access may be gained to the optical disc by 
undoing the four4a' screws in figure 2a. Note 
thai there arc two long screws. 

Use the rubber pads to lift the base plate and 
be careful as the base is lifted away not to 
strain the two wires which connect to to the 
reader. Remove all the accumulated dusr 
and metallized paper particles from 
the cavity using either a soft 
toothbrush or a small paint 
brush. 
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Figure 1. 

Metallized 
paper 

Exaggerated 
existing setup 

Paper 
carrier 

graphite, rub a 213 pencil lead lightly over the 
gear teeth, remove cxcess with the paint 
brush. 

Replace the base plate taking care to ensure 
that all three shafts are correctly replaced in 
their respective bearings and then secure the 
plate in position with the two small screws in 
the middle. 

i f you have found the above task difficult 
then replace the two longer screws and do not 
go any further. Successful servicing should 
produce printer output that is correctly 
aligned. 

Test the printer 
The printer should now be tested to ensure 

that it is in fact functioning correctly. I f the 
printer fails to operate, take ihe base off again 
and recheck ihat ihe reader wires have not 
been broken and that the optical disc is clean 
and undamaged. 

Assuming that you wish to continue and ihar 
the printer still works, we can now attempt 
stage two. 

Remove the paper carrier and turn the 
printer upside down. Remove the long lb' 
screws shown in figure 3a and stand the 
printer back upright with the stylus aperture 
facing you. 

L i f t the top cover a 'A" — 6mm — away 
from the base, inside the stylus aperture gap 
wil l be the push fit connector shown in figure 
3b. this has to be disconnected by pulling the 
connector with pliers away from the lug in the 
lid. 

A Hat small screwdriver may be used to lever 
the connector apart i f in difficulty but do 
please exercise restraint and do not use 
excessive force. 

When the connection has been broken, I 
hope not literally, then take the top casing 
away. The whole of the printer mechanism 
should be in ful l • view now so a few more 
words of warning before we continue. 

The toothed rubber band carrying the stylii 
should not be dismantled; clean the band in 
place. The stylii are small and very loseable so 
keep a close watch on them, notice that the top 
of ihe stylus is shiny where it rubs the power 
return strip in the lid. 

Use the brush to clean the inside o f the lid 
and pay particular attention to the power 
return strip, clean thoroughly and make sure 
that there are no hairs left behind from the 
brush. Apply a very small dab of butter to the 
shaft bearings and put the l id safely to one 
side. 

Take careful note of the way the paper feed 
switch is positioned, i f you are going to make a 
mistake on reassembly it is likely to be this 
piece round the wrong way. 

Carefully brush all the dirt away from each 

component, take your time and do not hurry 
and remember that to remove most o f the dirt 
is about all you can hope for, many parts are 
inaccessible. 

I must admit that I have very lightly greased 
the gears in the upper compartment, but this is 
not strictly necessary and may speed up the 
lime for ihe next service. 

Carefully replace ihe push button lever, 
ensure the stylii are in a trailing position on 
the drive band spigot — figure 3c — and 
replace the cover to within 'A" — 6mm. 

Now we have reached the last difficult task, 
io replace the pushfit connector. Widen the 
gap slightly and using the sharp nose pliers, 
push the two halves of ihe connector together 
using a lot o f care and patience. 

The l id must now be pushed forward to 
ensure clearance of the mica paper cover on 
the right hand side of the stylus aperture. 
Replace the plug cable lead into its slot, it wi l l 
probably have fallen our by now, and looking 
down over the top of the lid use a pencil point 
to manoeuvre the paper feed button into 
alignment wi th its location hole in the iid. 

The two halves of the assembly can now be 
eased together, again we are at a delicate stage, 
do not force it, i f there is an obstruction 
simply pull apart by a and restart the final 
assembly procedure. 

The four long screws can now be replaced, 
do not overtighten, and the unit tested. Once a 
technique has been developed for servicing the 
printer it becomes quite easy, but it still needs 
care i f the printer is not to be permanently 
damaged. • 
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Pushf i t 

push button 

Figure 3c T O 

Pushfi t 
c o n n e c t o r \ \ 

F.xercise extreme care when cleaning the 
optical disc as damage here cannot be rectified. 
It is besi to brush the accumulated dirt in a 
radial direction, from the cente outwards. 

It is not advisable to oil the gears as besides 
giving the dust somewhere to siick, it can be 
spread onio the optical surface and cause 
future print distortion. 

A very small dab of butler 
may be placed in 

shaft bearings, 
bui remember 

no oil. The 
gear teeth 

may be 
lubricated 

with a 
little 

4 lid retaining 
screws b' 

Figure 3b. 

Stylus aperture 



y DORIC COMPUTER SERVICES PRESENT 

T H E O R A C L E ' S 
C A V E 

The Oracle 's Cave is an exc i t ing adventure game con ta in ing a un ique 
b lend of H I G H R E S O L U T I O N A N I M A T E D G R A P H I C S and text wh i ch has 
been des igned especia l ly for the 

48K SPECTRUM 
Its many features inc lude: 

• Con t i nuous l y d isp layed h igh reso lu t ion graph ics 
* T ime l imi t of f ive 'days' on every adventure 
• Comple te ly new cave layout , monster pos i t ion and event sequence 
generated for every game 
* Al l monsters, ar t ic les and locat ions dep ic ted to a level of detai l that 
pushes S P E C T R U M graphics to the l imit 

The clososl yot lo a true animated graphics adventure, oxcellenl value lor monoy Popular 
Computing Weakly 
'Superb high resolution witn smooth scroll ing with the nights drawing in this program should 
give you plenty to think about' Micro Advonluro Doc 83 
'The graphics are smooth, startl ing and exciting. Thoy snow the way lor the development ol the 
graphics adventure in the next year' Sinclair Utor Annual 84 
'Each quost Is selected by you at the beginning of the game and you will have five game days in 
which lo complete it The t ime tactor is exceptional in adventure games' Sinclair Usor Doc 83 

Available from WHSMITH, selected 
branches of BOOTS and J MENZIES and 
other leading retailers. 

Trade Enquiries welcome 
Telephone 0533 314345 

Also available direct at£7.95 (Postage and 
packing free) from: 

DORIC COMPUTER SERVICES, 3 THE OASIS, 
GLENFIELD, LEICESTER LE3 8QS 

The complete 
speech synthesis system 

SPEECH SYNTHESIS MODULE 
for the Dragon 3 2 Computer 

• Fully cased module plugs into cartridge port 

• Unlimited vocabulary; based on dedicated speech 
processor utilising allophones 

• Approx 2 0 0 words, and all numbers, pre-defined, for 
access by entering word or number required 

• Complete control using 5 new BASIC commands 

• Speech ^an easily be incorporated into existing BASIC 
programs 

• Up to 4 0 words spoken f rom one command; speech 
can occur simultaneously w i t h graphics 

• £ 3 7 . 9 5 inclusive 

Also availablo: SOUND EXTENSION MODULE for use with the 
Dragon computer provides facility to piny chords and 
harmonies — easy to use via BASIC built-in sound effects 
— music and graphics can occur together without loss of 
speed — two I/O ports — User Manual — ONLY £34.95 inc. 

ACCESS/Cheque/P.O. to: 

J.C.B. (M ICROSYSTEMS ) 
29 Southbourne Road - Bournemouth - BH6 5AE 

Tel: (0202) 4 2 3 9 7 3 
Write or phone for further details 

CDCTIPUTER LlFlh 
Oil PtUGS IMoarftrcl IOC 

PIN* 
1 1 9CD 
1 6 . . X I . 0 0 
2 4 . . £ 1 . 4 0 | 
< 0 . . £ 2 . 1 5 

1 1 

I D C S H R O U D E D H E A D E R S 
W I T H E J E C T I N G 
L O C K I N G A R M S 

Straight 10 way 
1 4 w a y 
1 6 w a y 
2 0 M ) 
2 $ w a y Wway 40-way 
S O - w a y 
G O - n a y 

X f! 00 
d x 
CI 40 
C I . 7 0 
<200 
£ 2 1 5 
£ 2 3 0 
< 7 4 5 

Anode-Mu n 20 
n . 4 D 
I I 14) 

n.w 
1 2 . 3 0 
E 2 . 4 5 
£ 2 . 6 0 
f ? B 6 

I D C A M P H E N O L P I U G S 

2 4 - w s v . 
3 6 - w a y 

£ S . M 
. £ 5 2 3 

R I B B O N C A B L E 

Grtyftaxtsxr* 
13S 2 4 P 

IG-WTIV 15O 2 6 P 
! 4 - * A V 18O 3 2 P 
1 5 - « A V 3 6 P 

2 7 P 4 £ 0 
20- *«4Y » P •JX> 
2 4 * .AY 6 0 P 
2 5 WAY 4 0 P tt* 
2 6 WAV 4 5 P 7 0 Y 
3 4 WAY « 5 P W O 
3 7 WAY GU 8 5 I . 
4 0 - W « Y 7 0 P » P 
6 0 W » Y X V C I . 2 8 
( O W » Y FL 1 0 I I 4 0 
04-WNY N I S 1 1 . *J0 

I O C J U M P E R S 36 
S I N G L E E N O E O 

2 Rtw Cjro V/ayr. Sock*- PCB 10 £1-35 C1.S6 £1.45 14 f l TO — — 

16 e: 90 12.45 £1 75 20 £220 f7.95 ri 95 26 £2.» n a £2.95 3-1 £3 «0 £4.35 13.3b 40 £4 50 £5 66 £4.23 EO £5 25 £6 66 £5 23 
«> £6 25 f8 25 £6 20 

I D C S O C K E T C O N N E C T O R S C O N N E C T O R S M C 

2 Ro« 
1 0 - w a y . . 14-way 
1 6 - w r i v . 
7 0 - w a y . 
2 6 - w a y . 
3 1 w a y . 

4 0 w a y . 
6 0 w a y 60'way 

K b 

£ 1 0 C 
f l 7 0 
f l . 4 5 

— n . € c 
.. c i .fit-
. . £2.00 

£ 2 . 2 6 

I D C C O N N E C T O R S 

9 ' w a y 
1 5 ' w a y 
2 5 - w t y 
3 7 - w a y 

M l * f o r u V -

£ 2 f3 ( 3 2 0 
£ 3 2 0 £ 3 . 7 0 
£ 3 9 3 £ 4 . 4 5 £5 90 £6 80 

E D G E C O N N E C I O R S 

2 3 - w a y ( Z X - 6 1 1 £ 1 . 8 5 
2 J - w o y I S p w c t r u m l £ 2 . 1 0 

O C O N N E C T O R S 

3 w a y 
1 5 w a y 
2 5 - w s v 
3 7 - w s v 

( S c t t a r B c c i f - : 
AtSs 

7 S c 
» = 

£ 1 . 5 0 
£ 2 . 4 0 

K C O O S 9 5 o 

£ 1 . 0 3 
£ ' . 5 0 
£ • S O 
£ 3 2 5 

O I L P L U G H E A O E R S 

J u m p t r U i d i R l b t x a n C * M * 

L e r t g d i 
2 4 " 

SOp •S0p 5Co 
A N Y C O M B I N A T I O N O F I f A D 

M A D E T O O R D E R 

f ema/c 10 way 
1 8 - w a y 

20-way 
7 6 v \ - f l i y 
3 4 . w a y •. 
« L W J , 
5 0 w a y 
0 0 w a y 

£120 
. ..£1.00 

.. . £1.80 
£ 2 * 0 
o » 

. ..F2 40 
. . . . a s c . 

£4 to 
I O C P . C B P L U G S 

'fiv/liv. ifl-v/iiv. m v/nv VI! v/nv . 
: M w n y 
•10 v / n v . 
DO w a y . 
W v/iiv, 

. £ 1 . 2 0 £1 X> 

. 1 1 . 6 0 .11 » 
£2 00 

..£2.00 

Slngl® i 
Mol" 16 on 24 om 40 pn £1.38 £<56 £2.30 £3 20 0ouN» <wv><i 0" CI. 80 £2.00 £2.9 £3 25 12" rise 17.10 13.10 f4«5 21" £2.00 £2.25 £3.40 £5'.fJ 

36" £2.25 £2*5 13.K. 15 Jib 
C O M P U T E R L E A O S 

•3BC Coxpjt;-- to f-nntsT 2 noire «d£'275 3BC v ORIC 7-t.r. DIN I'Vug 10 2 * 3 5rr-i J** to 1 > 1 ?«rm 1 
load 12.25 
6 p i n D c m i n c p u g 

6 - p i n D I N p >JS . 
7 - p i n O I N p l u g 

I D C 2 5 - W A V D C O N N 

J u m p w L o o d R i b b o n 
C n h l o Au*ntff 

1 8 " tana S n g l f l E r a 

M a c . f 4 . e s 
1 3 " tong S n q l c £ n c 

F t - r r w f e . . . £ 5 . 1 0 
3 ! i " l o n g O w b l - E r d - d 

M . ' M . £ 5 7 5 
Mi" l . ' i r i j n r . i f . l » F r » V « l 

F ' F . . . f I C O O 
3 f i " k i n g O c u E l a t r d a d 

M . ' P £ 9 a 

Z 8 0 A C P U 1 2 9 > 
/ T O A C T C . . . £ 2 . 6 6 
Z 8 0 A 0 A F 1 T £ 5 4 5 
2 U O A I ' l O . £ 2 . 7 0 
Z N 4 2 4 I - £ 1 2 5 

Z N 4 2 5 £ £ 3 4 0 
2 N 4 2 0 E . . . £ 2 9 5 
2 N A 2 7 C 1 5 9 5 

A S S O R T M E N T S 

C12 CM C" 5 
C w m \ v n a t 6 2 p e a c t -
: 7 X 3 I I 2 3 - w s y P l u s B 

i'l .25 
I S P E C r R U M I 2 3 - w » > P o > 3 
B o a r d n . H J 

L i G ' i t P t i t o S p c c t f t . ' r o " 
( J f t C c n a n l e i V 3 L I O 
p i o i l u z n f i g ^ 1 f e i c ' t t o r 
d ( a f , i n n r . i : n v c u r o w n T V 
s c r a c n O N L Y £ 2 4 . 9 5 

NO fHOMN f X WAS At I PHlCfS fUi I V WCl USIVL / HI / PhP C WO 
C O M P U T E R L INK, 0 « p t . VC3, PO Box 1. Warn , Har t * . 

Tel: 0 9 2 0 6 2 8 5 
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•£lJfmm LOOKING FOR A HOME COMPUTER? pi 

A L L R O A D S L E A D T O @ 
MICRO POWER 

MEMOTECH MTX500 £275 
An excellent choice for both the beginner and the 
Spectrum owner wishing to upgrade. 
Features: 32K. Z80A processor, SN7649A sound chip (the 
same as in the BBC Micro), 256 x 192 graphics resolution, 
16 colours, 32 sprites (easily programmed moveable 
objects to make games wri t ing easier), two Atari-type joy-
stick ports, RGB monitor socket number pad. Sophisti-
cated utilities to aid programming include built-in 
Assembler/Disassembler and monitor. 
Complete wi th 5 cassettes including Draughts. Toado and 
a Head Cleaner. 

MEMOTECH MTX512 also available; same as above but 
w i th 64K. £315. 

COMMODORE 64 £199.95 
Features: 64K, Microsoft BASIC, 16 colours, 8 multi-
coloured sprites, sound synthesiser (producing the 
best sound on any micro). 320 x 200 graphics resolution, 
four function keys, two Atari-type joystick ports, 
cartridge s lo t parallel printer interface. 

COMMODORE Cassette Recorder only £39.95 (Only 
available wi th computer). 

BBC MODEL B £399 
Made by Acom and usedf^ SPECIAL OFFER: 
extensively in schools I FOUR FREE P r 0 9 r a m

o ^ ® r 

and colleges. | (worth up to £39.SU) 

Features: 32K, BBC BASIC (the fastest on any home 
computer), 8 display modes, 16 colours, 640 x 256 high 
resolution graphics, 3 voice sound plus noise channel, 
RS423 and Centronics printer interfaces, joystick por t 
built-in Assembler, 10 user definable function keys. 
Complete w i th a 16 program cassette and 512 page 
User Guide. 

ORIC 1 £129.95 
Features: / T r E ^ ) ^ o t o v a r e PacK ^ c o n ^ t s of 
4*K, I Flight Simulator. 
Extended I Finance, and T e a c j ^ o u r s £ J * A S K ^ 
Microsoft 
BASIC. 8 colours, 240 x 200 graphics resolution, 
3 voice sound plus noise channel. 

ACORIM ELECTRON £199 
The scaled down version of the BBC Micro. 

DRAGON 32 £169.95 
Features: 
32 K, 
Microsoft 
Extended 
Colour 
BASIC. 5 
octave 
sound, 256 

m — — CPFCIAL OFFER. 

TWO 
I ^ R C A V E H U N T E R A s u o b l a s t a n d 
B

C r m t c N a d e r s ) plus FREE Pa>r of 
j oys t i cks ' . . 

x 1 92 graphics resolution. 

Features: BBC BASIC. 32K. 7 display modes (including 80 
column text mode and 640 x 256 graphics resolution), 
16 colours. 9 octave sound plus noise channel, built-in 
Assembler. 
Complete with an Introductory 
Cassette containing 16 
programs, a 
User Guide, and 
a book. "Start 
Programming on 
the Electron". 

CASSETTE RECORDERS 
(All havo an index counter and comc complete w i th cassette lead. 
Acorn Recorder £33.90 
Datex/Lloytron Recorder £29.90 
Ferguson Recorder £38.95 
MAIL ORDER ADDRESS: 
8/8a REGENT STREET 
CHAPEL ALLERTON 
LEEDS LS7 4PE 
Tel (0532) 683186 or 696343 

SHOWROOM ADDRESS 
NORTHWOOD HOUSE 
NORTH STREET 
LEEDS LS7 2AA 
Tel: (0532) 458800 



The 
RD Digilo 

High resolution colour graphics facilities on 
micros provide outstanding opportunities for 
creative presentation of complex or irregular 
images. Maps, technical drawings, illustrations, 
even personalities can be accurately 
reproduced. But full use of these facilities is 
inhibited by the tedious and time-consuming 
plotting of individual coordinates. 

The RD Digital Tracer solves the problem of 
tedious plotting by providing genuinely instant 
transfer from original drawings to display file. 
But a Tracer does more than tha t . . . 

Unretouched hard copy from 7X printer. 

L J b i r s t o r j cs i i 

DIGITAL TRPCER 

now T>e re m a > : n g i t i r. UCILE5 ! 

"C-*n t>r »n. / . 

The RD Digital Tracer 
is supplied with 
connector/ interface, 
software cassette, and full 
Instructions on use. It is 
available from Spectrum 
and other computer shops, 
or direct from RD laboratories. 

• Instant Full Colour Image Transfer and Scaling 
Faithful reproduction of any shape is produced on display file 
immediately, simply by moving the head of the Tracer over the 
original outline. Fast PAPER and INK colour change is provided. 
The software also includes an infinitely variable scaling routine. 

• Special Constructions 
Circles, lines, angles and rectangles can be rapidly sampled 
and applied, based on any two Tracer input points. So 
windows and wheels, bar charts and frames, and so on, ccr be 
added to outlines within seconds. 

• Colour Fill and Texture 
Fast colour fill, or a choice of colour hatching can be added 
within outlined areas on the display. 

• Text and Symbol Positioning 
Text, or user-defined symbols, can be positioned as desired, 
under the control of the tracing head. 

• Display, Print, SAVE and Re-trace 
Besides colour display, drawings may be printed and SAVED 
on cassette lor video recorder!. And with the re-trace routine 
amazing animated presentations can be made. 

BBC Micro Tracer 
This Tracer version operates with the BBC 
Micro Model B, or ADC converted Model A 
computers. It is suitable for all colour modes 
including Teletext, and a "colour palette", which 
can be modified whilst the program is running, 
relieves the user ot complex G C O l colour 
specification. Accuracy to I % is achieved over 
a full A3 tracing area. Software is provided for 

both serial and parallel printers. The price of 
£69.95 includes P&P and VAT. 

i i i • i i • i i i • i i 

Please 
i i send me 
i j 

i" i Name 

. Tracerls) for BBC Micro at £69.95 each, total £ 

. Tracerls) for ZX Spectrum ct £55.50 each, total £ . 

ZX Spectrum Tracer 
The ZX Spectrum Tracer (compatible with 

ZX81) operates with oil ZX Spectrum 
variants and accessories, including 

Sinclair printer and Microdrive. 
Original areas up to A4 may be 

traced with a typical accuracy 
greater than 2% 

© i i i l l l i i ^ The price of £55.50 
includes P&P and VAT. 

Address 
I _ I 

i » 
f 
I J 
I " I 

Cheque, payable to RD Laboratories Ltd, for £. 

!"! Send to: Depi YC RD Laboratories ltd 20 Court Road Estate Cwmbran 
X _ Gwent NP44 3AS. Allow 28 days for delivery, 
r r i . 

.endosed. J"! 

i i i i i i i i i 

Economic Micro Control 
RD Laboratories also supply the RD 8100 SYSTEM for automatic 
measurement, test and control. The modular-based RD 8100 SYSTEM 
is already widely used in many applications - from sdentific 
experimentation to small-scaie energy management systems. 
i i i i i i i i i i i I I I I I I I I I I I - I I I I _ I _ I _ 

v r r r r r r r r r r r r r r r r i i i 
| For further product derails please send your name, address and 
i postage stamp to RD Laboratories Ltd 20 Court Road Estate Cwmbran 
! Gwent NP44 3AS Tel Cwmbran 106333174333 Telex 437240 
' - ' - • J J J J J . r r r r r r r r 

i i i i i i i i i i i i i i i - r r r r r r r r r . - r r r r r i i 
" t ~ r 

i i 
" i ~ r 

i i i i 
• r r r r 

i i i i i i i 
v r r r r r . 
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» 

MEMOTECH 
MEMORY 

Table 1. 0 2000 4000 8000 C000 FFFF 

Page 0 8K 
Monitor 
ROM on 
all 
pages 

Front 
panel 
ROM (8K) 

512 RAM 
only 

500/512 
RAM 500/512 

RAM on 

Page 1 

8K 
Monitor 
ROM on 
all 
pages 

Basic 
ROM 
(8K) till 512 RAM 

only 

all 
pages 

Table 2. 
06 00 OA 00 80 FF 

Length ol line Line number Token for Rem End marker 

1 HAVH HAD MY M T X - 5 0 0 since late 
November and I have found it to be ati 
exceptional machine, second onlv to the 
BBC. 

The R O M is well-structured — unlike the 
messy layout of the Spectrum R O M — and 
this gives it the advantage o f speed. However, 
there arc bad features wi th every machine; the 
worst feature of the Mcmotech being the 
inadequate error messages. The cassette 
routines are also poor in R O M between hex 
addresses 2A17.K and-2B2F on page 1 — 
consisting of simple Load, Save and Verify 
routines with no provision made for Saving 
machine code, arrays, etc. The Circle 
command produces an ellipse, like the 
Oric-1. 

This is not a programming error, but in the 
MTX-scries the pixels are stretched laterally, 
so i f a circle is plotted by Sin and Cos — 
which incidentally are faster than the BBC's 
mathematical functions — it wi l l still end up 
as an oval. 

The memory o f a MTX-series machine is 
available on 16 64K pages, though only pages 
0 and 1 are used in the unexpanded computers 
— see table 1. 

The disadvantage of paged R O M is that it is 
difficult to keep jumping from one page to the 
next. For example, you cannot disassemble 
the Basic R O M on page 1 from the front 
panel because this is using page 0. The 
method to apply is to Poke the R O M routines 
into free R A M on page 0, so that it is possible 
to study that memory area from the front 
panel. The 8K monitor R O M contains the 
vital functions needed to set up the system 
ready for programming as well as all the 
graphics routines. 

By disassembling the system-C 8K Basic 
ROM, 1 have discovered that the MTX-series 
use a token entry routine like the Sinclair and 
Commodore machines. This means that each 
Basic command, string or function has a 
number in a token table from 128 to 255. As 
the character codes of the function keys are 
between 128 and 144, they generate the first 
16 tokens, eg., F1 is key 128 and Rem is token 
128. By typing F1 and pressing Return, the 
word Rem is interpreted. 

Print out Basic commands 
The program wil l print out the Basic 

commands, character codes and jump 
addresses bv Peeking the token table: 

10 REM '"TOKEN TABLE PEEKER * 
20 LET TJUMP = 9975:LET CHAR = 127 
30 FOR A = 9531 TO 9974 
40 LET ZS = CHAR$(PEEK(A)) 
50 IF ASC(Z$)>127 THEN LET 

Z$ = CHAR$<ASC|Z$| - 128) + 
CHR$(9) 

60 IF ASC(ZS)<32 THEN LET Z$ -
CHR$(9) 

70 PRINT ZS; 
80 IF RIGHT$(ZS,1I CHRSI9) THEN 

GOSUB100 
90 NEXT A 

100 LET M = PEEK|TJUMP):LET 
N PEEK(TJUMP + 1) 

110 LET ADDRESS - N*256 + M 
120 LET CHAR = CHAR + 1 :LET 

TJUMP = TJUMP+ 2 
130 IF CHAR,193 THEN LET 

ADDRESS « 0 
140 PRINT CHAR. ADDRESS 
150 RETURN 

The first thing you wi l l probably notice is 
that there are six commands in the token table 
that are not mentioned in the manual. They 
are: 

USER. NODE. FK, OFF. INP. FRE 
Inp is the equivalent of the Spectrum's In 

command. It reads a byte from a port, for 
instance Print Inp(6) reads the keyboard 
matrix. Print Fre(X) returns free memory* in 
the R M L research machines but in the M T X -
series it outputs e to the power o f x. e is a 
constant (2.7128) used as the base for natural 
logs and in calculus. User jumps to a user 
routine at address 6 4 B 7 — named User in the 
system variables. Node is associated with the 

David M i l e s t a k e s an 
ob jec t ive look at t h e 
MTX-500 . 

network for when the RS232 expansion 
becomes available. 

The screen V R A M cannot be directly 
assessed. It is addressed by passing bytes 
through I/O ports 1 and 2. The necessary 
technical information is at the back of the 
manual, but try this routine: 
10 PRINT 
20 FOR A = 1 TO 13 
30 READ B 
40 OUT (1).B 
50 NEXT A 
60 DATA 72.105.32.77.84.88.32.85. 

115,101.114.115.33 
A program is stored in the MTX-500 from 

hex address 8000 (decimal 32768). I f you type 
the line: 

10 REM 
and then study the area 8000 hex through the 
Front Panel, vou wi l l see the bytes in table 
2.

As line numbers are held in memory as two 
bytes, lines may be numbered as anything 
between 0 and 65535. This memory layout 
makes program renumbering a simple a flair. 

The procedure for entering an assembly 
language program is given on page 129 of the 
manual. 

The two Reset keys, when pressed together, 
are supposed to erase the memory contents so 
that the computer can accept another 
program. In fact, the program remains in 
memory and is just over-written — as an 
examination o f the memory at address 8000 
hex wi l l reveal. This means that previously 
unstoppable programs such as Toado or 
Kilopede can now be broken into and listed. 
Load in the program, press the two Reset keys 
and Poke 64167,1. This Poke makes the 
computer "remember" that it has a program 
in memory. The program is now listable 

This final routine wi l l print the amount o f 
memory left in bytes. It should be assembled 
into the first program line and called bv 

PRINT USR(32768) 
The registers used are BC — top of Basic — 
and H L — start of svstem variables. 

LD BC, (64167) 
LD HL, 64082 
SBC HL, BC 
PUSH HL 
POP BC 
RET • 
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"""Hr, 

At last! 
MASTER MACHINE CODE 

o n y o u r S p e c t r u m 
MASTERING MACHINE C O D E 
O N YOUR ZX SPECTRUM 
Toni Baker £ 9 . 9 5 
This 315-page book is designed :o 
teach you the essential elements of 
programming in machine code. 
Written by Toni Baker, author of 
the highly successful 'Mastering 
Machine Code on the 21X81this 
new book assumes absolutely no 
previous knowledge of machine 
code whatsoever, and yet 
promises to take you to a level 
of proficicncy beyond your 
wildest dreams. Starting with 
simple addition ar.d subtraction 

you'll be slowly guided through 
the entire subject of machine 

code. The book explores and utilises the 
incredible speed of machine code, giving you real time 
graphics games like BREAKOUT and leads you up to a full 
working DRAUGHTS program. Among other useful skills 
you'll acquire the ability to create music in real time 
(impossible in BASIC) and to plot in high resolution graphics 
faster than you would have believed possible. 

SPECTRUMM ACHINE C O D E 

Volume O n e — James Walsh 
Volume Two — Paul Holmes 
These two books provide a graduated 
course in machine ccde prcgramming 
on the ZX Spectrum. Book one starts 
off with the basic concepts ct 
machine code, followed by an 
explanation of binary maths, 
hexadecimal and base conversion, 
leading as quickly and painlessly 
as possible onto the rules and types 
of addressing the Spectrum's 

powerful Z8G microprocessor. Book 
two is designed for those who already 
understand the rudiments of machine 
code programming, and now wish to 
increase their skills. 
Each book is just £ 5 . 9 5 

THE SPECTRUM MACHINE 
CODE REFERENCE GUIDE 
Microdrive, In te r face 1, a n d 
ROM Disassembly 
Richard Ross-Langley £ 4 . 9 5 
This 170-page reference work 
for Spectrum machine code 
programmers contains a full 
disassembly of the Spectrum 
ROM, with details of the 
Microdrive and Interface 1. 
Features of the disassembler 

include: Zilog mnemonics are 
used, ey LD A. (HL) instead of MOV A. M, 

relative jumps show the signed decimal offset and the 
result; hex values are default and are printed without suffix; 
decimal values are preceaed by a plus or minus sign; ar.d 
some restart instructions are followed by data bytes. The 
absolute addresses of all system variables and several 
important routines have been named, using where possible 
the standard names shown in the manual, t h e chapter 
headings in the Microdrive/Interface 1 section of the book 
include the RS232 Interface; Microdrive Channel data; 
Local Area Network; Network Algorithms; System 
Variables; ar.d a summary of functions. This book is a 
must re fe rence work for serious Spec t rum mach ine 
code p rogrammers . 

In ter face Publicat ions, Dep t . YC, 9-11 Kensington High Street , London W 8 5NP. 
Please send me the tollowir.:: bocks. I enclose £. • Instant Spectrum Prcgrammina (tapeand bock!' — Tim Hartneil 

- £4.95 
I"! 20 Simcfc Electronic Projects for the Spectrum — Stephen Adans 

- £6.45 
• GianfBook of Computer Games — Tim 1 iartnoll - £7.95 

Name: 

Address: 

!_ Mastering Machine Code on your ZX Spectrum — TEN: Baker 
-£9.95" 

• Spectrum Machine Ccde Made Easy. Volume One :or beginners — 
_ James Walsh - £5.95 
• Spectrum Machine Code Made Easy. Volume Two for advanced 

programmers — Paul Holmes £5.95 
• The Spectrum Machine Code Reference Guide — 

Richard Ross Langley - £4.95 
• Creating Adventures on your ZX Spectrum Peter Shaw and 

James Mortleman £4.9S 
• Putting Your Spectrum to Work (rjcludes 15 major programs, 

including -a word-processor ar.d spread-sheet calculations) — 
Chris Callander - £4.95 

_ Creating Arcade Games on the ZX Spectrum — Daruet Haywood 
- £ 3 . 9 5 

• Programming Your ZX Spectrum — HartnelVJor.es — £6.9t> 
u CO Games and Applications for the ZX Spectrum — David Harwocd 

- £ 4 . 9 5 
• Beyond Simole BASIC — Delving Deeper into your ZX Spectrum 

Dilwyn Jones — £7.95 
All ryjoks available Irom computer and cook stores, including W11 Smiths, Monties, and Dixcns 

MTERRKE 
PUBLICATIONS 

We're the experts! 

Trade supplied by The Computer Bookshop. 30 Lincoln P.oad, Olton, Birmingham B27 6PA <021 707 7544. telex 334361). 
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Kevin Lawrence and a 
Vic-20 give a helping 
hand with an 
introduct ion to low level 
programming. 
CESII . IS AN ACRONYM for Computer 
Education in Schools Instruction Language, 
and is extensively used throughout Britain as 
an introduction to low-level programming. 
However despite their popularity, quality 
CESIL interpreters or compilers are normally 
only found on mini or mainframe computers 
— that is until now, as my CESIL wi l l run on 
a Vic-20 and 8K RAM. ' 

The text editor operates like a window over 
a long sheet of paper, as the program memory 
is 200 lines by 16 columns wide, of which 16 
by 16 can be seen at any given time. The 
interpreter allows all standard commands 
including abbreviated versions of Subtract, 
Divide and Mult ip ly. 

Both the editor and interpreter can be used 
with the new Commodore 1520 colour printer 
to produce listings and sample runs. But more 
about the programs features later on, first the 
difficult bit, getting it working. 

First, type in the program shown in figure 

VIC-CESIL 
I. This is a simple monitor type program with 
four functions — Enter code, Check code and, 
for those who want to spread the typing over a 
length of time, Save and Load. 

When you select the Enter option you wi l l 
be asked for a start address this wi l l be one of 
the four or five digit decimal numbers from 
the listing in figure 2. You can then proceed 
to type in the hexadecimal numbers following 
it. When you get to the next decimal number 
you can either type B to choose another start 
address or m to get back to the original 
menu. 

I f at the menu stage you press F7 foi the 
Check routine you wil l again be asked for a 
start address but this time when you have 
typed that in your Vic-20 wi l l print oui the 
contents of thai location, i f the contents are 
correct rhen press V and the computer wi l l 
move on to rhe next location. 

I f they are, however, incorrect press X and 
you will then he given the opportunity to type 

i:i what it should be. As with the Enter 
routine you have the option- to return to the 
menu or the start address stage, this is done by 
pressing the same keys, M and B. 

When you finish a session of entering code, 
remember to Save it or it wil l all be lost when 
you turn the machine off. 

Once all the code is entered and Saved you 
can think about testing it, to do this you must 
type in the listing in figure 3 and then Save it 
on the tape that you want the finished version 
to be on, this is the loader program. 

Then load the monitor program followed by 
the machine code, then use the Save option to 
record the code on the same tape as the loader 
program and directly after it. I f everything is 
OK you should then have a CESIL 
interpreter iust waiting to be Loaded and 
Run. 

The text editor allows easy creation of 
C.HSIL programs. The cursor keys are used to 

(continued on page 103) 

Figure 4. 
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Please send me the following: 
6' grey cable with 
connector each end 
9" grey cable with 
connector each end 
9 ' colour coded cable 
with one connector 
12" colour coded cable 
with one connector 
Connector only 

Paddle board for conversion 
to male plug format 
Prices include VAT and Pos: & Packing 

I enclose cheque/PO value £ 
Block capi ta ls please 

Name 
Address 

Insert Quantity 
here 

£8 .99 
each 

£9 .49 
each 

£5 .99 
each 

£6 .49 
each 

£ 4 . 9 5 
each 

£1.99 
each 

County. 

E3 
Town 
Post Code 

II paying by Access, enter number here 
• • • • • • • • • • • • • • • • 

Available from: 
Hawnt Electronics Limited 

Firswood Road, Garretts Green, Birmingham B33 OTQ 
Reg. in England No. 3 0 6 8 0 8 

56-way I.D.C. connector and ribbon cable 
assembly, designed and manufactured by 

Varelco in conjunction with C.P.S. Ltd., to fit the 
Sinclair Spectrum computer. 

Available in both single and double end format. 
Also available, paddle board to convert female 

connector to male plug format. 

FORMULA ONE A M ) STERRING W H E E L 
For Sinclair ZX Spectrum 16K & 48K 

THF. GAME 
Bas^d on current Formula one levels o f acceleration, braking and 
roadholding, with 10 circuits to Choose From (one on 16K version) including 
Silvcrstone. (he world's Fastest grand prix circuit, this program lias heen 
developed for the ultimate In realism with the help ol' Hie l im Russell 
International Racing Drivers' School at SiKerstone. It has font Mayes — 
Instruction. Practice. Qual i fying, and Race — with eight cats racing against 
you in wet or dry conditions. Incrcdiblc sound effects and smooth M) action 
graphics gi \e you all the speed and excitement o f mcuoi toeing. I00"'<» 
machine code. 

THE STEERING WHEEI. 
Natural ly you cannot steer a racing car effectively by pushing buttons or 
wiggling a joystick so wc have developed a steering wheel that fits to the 
Spectrum. Wi th one hand on the wheel (the other tree For brakint: and 
accelerating) it gives the level o f precision needed to steer the car on the 
tastcst line through the corners and correct a skid when you overdo it. The 
wheel is strongly made and thanks to a bri l l iantly simpic design we have been 
able ro keep the cost down to a min imum. It wi l l be used For many game in 
the future but is now only available wi th F O R M U L A O N E 

To order Formula One and Steering Wheel send cheque or P.O. fo i £8.95 to: 

SPIRIT SOFTWARE 
Wi Pembroke Mews, London W.8. 

MICRO 
MATHS 

• i 

BBC Micro 
ZX Spectrum 
unexpanded VIC 
Electron 
ZX81 
Apple 
PET 
Commodore 

All sof tware tor th 
above computers. 

6 W 

M I C R O M A T H S 24 piograrn revision or sdf- tu i t ion course to Q-Level. 
T24.50 I except ZX81 £14.50}. 
BRAINTEASERS iBBC. Electron! Book of urograms TO puzzle and arn.is-3 
people w h o wan t m o m than arcade games C5.95 

\ t \ N PICTURE PUZZLES (DQC & Electron only Early learning tun 
using educational tosts. 3D graphics C6.50 

A N I M A T E D A R I T H M E T I C Tcaches using moving colout pieiunw !not 
words) Ages 3-8. 16.50 (disc f7.50i 

MASTER MATHS lApplo. Pot and CBM 6<J on ly l 50 program 0-L«v« l 
course or teacher 'a oiu. amazing graphics. 
" . rhn programming standard is high. The programs au> robust 

TIMES EDUCATIONAL SUPPLEMENT 

Immediate despatch Micro Maths, and Master Maths. Phoni; or send 
orders or requests for free catalogue {200 programs' to: 

World leaders m Maths educational $o!twnrv 
^ ^^ ^ (datnbvfcrs <n 2* countries). 

26 Avondale Ave. J S T ^ 
Staines, Middx. . ^ ^ 
Tel:0784 58771 g e n e r o u s t r a d e 

D I S C O U N T S 
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(continued (rom page 101) 

move around, and in addition to that , the 
editor has 13 "special" functions, these are 
shown in table 1. Some of the commands are 
protected, that is, the border will change 
colour and the Vic-20 will wait for further 
input: when this happens, you should press 
the space bar to carry out the command. Any 
other key returns you to the editor as if 
nothing had happened. 

Sometimes the border will quickly flash red 
when you try to do something, this means that 
what you want done i> not possible. An 
example of this is trying to insert a space 
when there is a character in the rightmost 
column of that line. 

T h e best way to learn the commands is to 
actually use them and see what they do in 
practice. 

When you see the interpreter prompt of 
you can run the program currently in 

memory either to the screen — by using the R 
command — or to the printer — the P 
command. 

Comments must be preceded with an 
asterisk and contain no spaces and cannot be 
placed in the middle of a statement. 

Label definitions must be preceded by n 
colon. 

Integers in the range - 6 5 5 3 5 to - 05535 
can be handled. 

Acceptable commands are as follows: 
IN. OUT. LOAD. STORE. ADD SUBTRACT. 
MULTIPLY. DIVIDE, JUMP, JINEG, LINE, 
PRINT. SUB. DIV, MULT AND HALT. 

For an explanation o f their uses you should 
refer to O'lcvcl programming books or the 
ICL Cesil Reference Card. 

I f you wish to return to the editor from tfie 
interpreter then you just type T and 
Return. 

The following is a simple guide to Cesil 
commands. It does not show programming 
techniques, only the bare bones. I t is up to 
you to create the body from the skeleton. 

IN: When the interpreter meets the In 
command the cursor is turned on and waits 
for the user to type in a number, which goes 
into the accumulator. 

LOAD: This command must be followed by 
either a number or a variable. The value is 
placed in the accumulator. For example: 

LOAD 1 

Table 1. 
CTL 
I = Insert one space. 
D = Delete one character. 
F = Move lo first page. 
E = Move to last page. 
•+• — Move onward four lines. 
— = Move backwards four lines 
S = Save file. 
L Load file. 
N = New — delete file. 
O = Delete one line. 
M = Insert one line. 
C = Enter the CESIL interpreter. 
P obtain printout. 

OUT: This displays the current contents of 
the accumulator. 

PRIST: This command allows words to be 
outputted, the required literal must be 
enclosed in quotes. Variables cannot be 
displayed with this command, for example: 

PRINT'AVERAGE1 

HALT: This tells Cesil to stop executing the 
program. 

LINE: This simply moves the cursor down 
one line. 

STORE: Puts the value of the accumulator 
into the stated variable, for example 

STORE COUNT 
JUMP: An unconditional branch, think of a 

Goto in Basic, for example 
JUMPSTART 

JIZERO: A conditional branch, meaning 
jump i f the value of the accumulator is equal 
to 0, for example: 

JIZERO END 
JINEG: Another conditional, this time it 

means jump i f the value of the accumulator is 
negative, for example: 

JINEG HALT 
Note that the name of a Cesil command can 

be used as a label, this is because labelled lines 
are immediately preceded by a colon in 
Viccesil. 

For calculations you can use Add, Mul t ip ly , 
Subtract and Divide or Add, can be followed 
by either a value or a variable. 

I f you would like a copy of Viccesil but you 
do not wish to key it in, then send £ 3 inc. 
p + p. to Cesil Offer, 32 Hightield Cresent, 
Abergavenny, Gwent. 

Figure 2. 
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9n 2a :<F 
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-C 11 69 
22 22 31 
J4 22 2> 
: • • c<ii_r. 
8272 
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2-

.4 :2 2: 
19 06 00 
66 OA m 

0C 09 
is 02 01 
Ol Ol M 
1 HI K1»UI1 

8JtiU 
A2 eg LO 
00 I 1} 
checksum 
JiOOl! 

60 '13 70 
CI 70 
02 FF 20 
MD 30 03 
03 Ĉ 00 
oC 1C 21 
CHECKSUM 

37 24 
22 j? 
jo *0 51 
-2 EC 22 

.:? 2G 
"2 23 4C 
ZZ 12 83 
• 2 .10 
3!) 12 03 
• 9 t 0 
«C »b 31$ 
0? ar 0* 
L8 03 4C 

CHECKSUM 
8262 

63 511 as 
22 3i 01 
OS 21 19 
: z rn 
22 ??• BC 
22 C2 =F 

70 
2i -3 03 

- 22 
Bt 31 lit 
C9 12 13 

H lid 10 

2' "2 62 22 ?•: m 
90 23 '.1 05 9C ZZ 94 9P 22 
E9 "T ?e> n- : : i}z cc n e: 
20 9- " l . 72 00 2* 20 L2 33 
22 91 30 22 00 72 12 2C oc 
02 EE FC : : ,fl 00 r s 

7 1 5 1 

03 ?.r 15 14 2L 0r 01 00 05 
12 25 03 fr. 0- c- 26 13 15 02 
03 08 0C 5 or m 10 OL 
m 16 09 04 94 oo r . uu 10 
16 OS 12 OF 05 06 09 or 0S 07 
0C 05 OS m 11* 159 0E 14 33 13 
00 1 5 0C 1 1 0 3 0 1 H9 IU 34 09 
1 'j 

1293 

30 72 90 op r i h i r '.n uh I'.> 

lbUO 

IJ7 I I 6'J 05 20 L'2 FF 62 00 BD 
n? rr rn ro :: 00 F5 09 00 20 
D2 FF 03 i r ro n? I-I- 20 63 36 
69 54 00 33 •'••: en 70 C9 J2 U0 
22 C9 50 30 03 4C 70 24 69 UU 
F 5 
= 3368 

22 : i 
96 37 
AG 22 
no 31! 

cc 
03 AC 
1)0 23 
DO DO 
1 O 2; 
3C. 10 
40 3C 

22 85 
36 02 
E0 10 
20 02
I H U1 
37 CO 
50 39 
4C 39 
03 4L 
1 in vt * 
01 rin 
F8 OF 

2\ 22 
23 OC 
:e 03 
" OC 
_0 03 
08 1)0 
•0 09 
3ft E0 

38 
4C 95 
03 4C 
DO 03 

2!J 2is 
21i 7? 
OC 31 
RP 77 
oC 81
03 1C 
DO 03 
0? 00 
CO rtS 
3B E0 
00 3C 
OL 40 

20 2/2 
C9 2ft 
74 I « 
I 11 HI 
3ft ro 
07 38 
-n: l.l 
(13 'II 
no m 
06 DO 
E0 07 
3C 00 

- ISO43 

ro as 2i -9 
C3 20 :.2 1« 
59 12 55 
:1 33 23 
"F «2 03 62 
A2 Z3 20 CS 
cn FF 
72 '16 
8!i 21 
C'9 20 

• 1 
es 2'. 

22 
-r 20 

12 
12 03 
69 ec 

12 B5 27 
ca C2 12 

27 62 
55 5? 
26 fO 03 
FF 69 33 
72 =>' =r 

zz r r r'2 
85 0? 02 

R B9 -12 
22 D7 »»• 
19 00 

01 °2-
DO F 5 FB 
20 85 2 2 
14 23 69 
7kJ U6 HI-
20 117 11̂  
69 00 67 
04 ?0 C9 
WU 60 00 
20 IV/ I 1 
1 8 6'3 01 
07 • I 07 

ZZ Z5 22 
e ; * 2 

22 A- 20 
rm r:<s.." 

9 2 1 0 
•V» t'2 
rr 20 LO 
rr 4L OU 
02 rr *ic 
CHECKSUM 

rr TZ 
rw L ' i . i 

9-72 
6 2 0 2 6 9 
9C 8 0 1 5 
0 0 19 9D 
IQ 9D 00 
O n l K U J M 

9 7 5 3 
??. rn 
CHECKSUM 

3 7 7 5 
7 0 70 7 0 
CHECKSUM 

9 7 9 9 
72 7 0 7 0 
C-ECKSUM 

9B35 
3 0 FO 
C-ECKSUM 

7 0 2 2 7 " 
rr :•?. -7 

3 9.?. 2 2 
9 0 22 
2 0 IZ 
C3 
CrEC'S-"* 

iwse 
OD 
OC 
CHECKSUM 

i 0 7 5 2 
0 5 2F 8 5 
2U 132 »I 
CW1CKSUM 

.-.22B 
7 2 2 2 7C 
. 2 25 4 3 
27 29 23 
5 5 5 3 4 5 

<C 1-
r-« .*3<SliM 

. 12S4 
- 2 2 3 3C 
r 6 r"0 
A? 2 0 HO 

t " 1C 00 70 60 00 70 D|i II 
2t ~2 07 70 D6 rr 70 CO I I 90 
22 22 C? Fl 4C 00 23 rg 

71:10:, 

UO FF 63 '3'l 67 00 60 00 20 B6 
l-F 90 03 1". 17 7 1 02 22 C3 
22 20 E" "" I ' J l '->3 22 22 
00 24 FZ 
4 a 35 

- 508 
20 9D 00 12 bU u0 13 9f. 23 1-1 
9D 00 in in 00 1/ -3U 02 m 
00 16 30 30 IU .,) UO I . - J 32 
If Eft HP. 66 4'. 2»l I : 

= 3731 

' l l j 

70 I D 

I U 
343 

18 
9.1 
22 

= 442 

or "7 31 6:: «2 22 ^^ - r 22 1L 
-r 6? m 0!: 70 : . 20 17 20 
16 9n 2.0 i!: nr. 00 .r. 00 
9D 33 19 9C 22 1- 90 22 15 9C 
22 IU 9IJ 02 IE •ii 22 1' ib .2 
72 Fb 

vi ':!l O'j 01 o? 20 41 42 05 

1180 

01 65 30 85 02 62 22 BO 20 29 
IB 10 Ml IJO l-t. ol L5 J- 1-15 
30BB 

03 22 30 6S 35 35 15 Z2 23 43 
:.: 36 69 0:: 2? : : == -2 p? =: 
C2 FF E8 E2 2- 22 -5 oc 05 2E 
n2 20 02 52 -L -1 ••3 e» US 
24 i s 

.'144 

AC 2F 90 1" 12 2o 9D 16 GO 
C2 I'd 6U I I. J : H': 01? 
31 an >> 61 30 93 ?z 30 C8 CO 

on 110 F 2 61) 1 1 1 1 10 09 01 y s <J2 id 00 
67 00 n n 30 03 i n 09 :«o hi 7ri •.a FB 

1 0 03 00 F 2 60 FD < 7 60 i 0 
checksum 9 1 9 2 

H 3 B 9 
DD FD 
CHECKSUM - o7o 

1 1 523 
33 Sli 3C 03 <->2 02 60 32 Oh r.7 3 5 r o 

Hi. ns 3 5 5 3 BO 27 93 90 30 2 3 o ; 22 2C u = 
53 85 52 C8 s ; 29 20 E9 E3 21- 22 E2 

52 20 2 2 20 62 22 30 30 23 19 5 5 3 2 22 
32 - F E8 : 0 2 3 0 2 - 2 4C 3 1 28 ••>5 2 1 3 5 
5 2 - C 23 2U FU 
Cf r r x s i r 7 3 7 7 

1 1 7 7 6 
69 o u 70 0 2 FF 62 23 BO 22 2 - 20 02 r r 
r n r o 1 0 00 F 5 4C 2-5 2E OL' 2 1 6S 
20 0 2 FF 6 2 i w BO 12 2r 72 CI 7 * r 1 H 
IC 00 F 5 IC 0 5 7 r an 2 3 22. 02 r r 6? 00 
UU 7C 7F 70 0 2 er r o r 3 29 08 r 5 4C 3 5 
p.r 63 o n 7 0 0 2 ec i.'i.' a-- J i 20 07 
r p E8 EO OC 00 F 5 ^ c 1: 20 0U 20 n? 
^F 62 0 0 BO 41 2- 2 2 02 r r r u r o o r 
P5 4C 0 5 21 6 3 a o 22 C2 FF 6 2 e o DD 
2F 20 02 FF F51 " 2 J i ej; o - OS ? c A6 
GO 20 U2 r r 62 2 2 DC 5 1 2- 22 D2 FF E8 
F0 06 DO F 5 4C 2E AO 22 22 0 2 FF 02 
02 80 OB _> 2B 2 2 F r i t ! P 2 1 2 D0 F 5 4 C 
05 2E 6 9 a u 20 2 2 F " a 7 2 0 33 7D 7F 2P 
02 FF £ 8 F3 1 3 2 2 r c on - r 2E 49 t>~ 2P 
0 2 FF 62 33 BD 5" 7" 72 32 r r E8 Ee 1 2 
u o r s »c On 7 E ^ 2 22 90 o- 2 - 20 02 rs 
ra EO 2F 00 F 5 65 22 38 E9 12 e s U2 6 2 
02 46 0 1 46 2 2 90 e c 69 G2 3 5 01 85 Ol 
E8 E0 04 u a EP or nr 7H m 4f 5 5 4D 42 
43 T!2 7 0 5 1 OF 0" 2 e 4C oi 52 4 7 45 49 
4C 4C 1 5 4 ? 4 ! 4C 22 on 40 41 5 2 2 £ 28 
49 4E 20 20 20 20 2 2 22 01 as 4D 42 4 5 
52 42 4 t A* 4 b 41 1:2 SU ll4 4U 41 4L 
•54 20 III s n S 3 H I 4!' 47 5 3 S 4 S 7 4 » 

4 7 70 54 oF 2 2 OC OF oE 4 7 4C <jr 
• i t 53 4 5 5 3 05 2 2 09 01 2 2 4 3 45 53 
AO 4t < • 22 OL OS SO OS 52 4 1 4L 54 
4F I F 70 4 3 41 i r Sli 70. SB 5 7 19 4 1 
42 4" 45 a" OF 2 2 53 55 0 3 48 2 0 5 6 
d j 5 2 - 3 4 1 - 2 4C 0 5 oo 09 5 6 49 53 o9 c.- 28 c 2 59 2 0 05 5 2 ir- y u 45 5 2 
52 5 2 22 - r 01- 20 01 49 on 45 20 0C 
2 9 2. 2 5 " 'j 2 2 30 30 30 2D 2D 3Q 3 1 35 
4C 4 5 45 
C r E C < S _ -

6E FC 1 1 69 1 2 85 2C 69 03 85 2 5 E2 2 2 
F0 10 65 2B 1 8 6 9 10 85 28 6 5 2C 69 2 2 
85 •/t I'ft IMi F0 ft 9 10 SIS 01 6* 4'2 85 00 
67 0 0 6 0 0 0 81 7D 1 1 00 65 00 n?. 73 6 5 
01 18 69 84 85 2 E 69 01 3 1 2 0 CB C8 1 3 

(Figure 2 continued on page 104) 
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(Figure 2 continued from page 103) 31 27 03 88 08 00 ie C8 B4 30 8- 28 20 
00 E8 E8 Ifi 05 2-3 69 18 85 20 05 20 09 20 20 2 0 20 56 49 4 3 70 43 45 5 3 49 4C 

85 2C 05 30 IB 09 16 85 oe 95 8 : 09 ?F >8 20 20 20 20 70 20 2e 28 2 8 22 20 
00 35 01 E8 10 08 07 00 OF e F 1) 09 10 03 03 0 3 0 3 03 03 03 OJ 03 0 3 2 0 28 78 
85 2C 0 9 45 or. 26 LO 00 P0 0C 05 2B 18 20 23 23 28 78 20 <B 4U 4f; 20 56 31 2t" 
69 16 85 2B 05 2C 69 00 0 3 2C CO DC FO J1 23 28 4 3 29 31 39 38 23 09 3f UU ai 
AD FE 11 IB 65 2B 85 2B 05 2C 5 9 an 05 98 22 E c F* f a FB r>n 2R or c r 98 C9 2e 
2C 60 2 0 63 33 00 00 OD FD 11 18 69 88 P0 81 53 93 63 on i«" 38 00 FC 11 85 FF 
93 2B 5 0 EE FC 11 03 C E 11 C9 i e CO e3 18 60 - F i : 9 9 13 C7 08 23 4C 67 36 E8 
EE FF : i 62 CE FE i : OD FE 11 C9 F r 08 3F PC 11 22 60 35 95 29 85 03 05 2C 55 
03 CE PF 1 I ee - 5 at CO 55 - ~ 11 73 00 36 93 83 E l 23 91 
CHECKSUM: " 2 0 1 5 3 20 c s CP. 38 0 8 -7 L5- 5.0 C7 D3 CO 0 9 09 

2536 50 IF 2C OS FF 30 PC 11 73 CF 3 0 43 C2 
20 83 31 4C 31 30 on 8D 8 2 C9 34 08 03 21 28 ec 3 0 OF PC 11 52 99 9S 8D IP 33 
«C 33 3 2 20 F l FF E9 L9 C3 03 F8 39 C9 4 0 ee 24 02 28 0 9 28 9 0 72 IE 5 3 F2 10 
11 F0 47 C3 10 r o 43 C3 31 F3 0 0 C9 93 ce F8 4C 28 30 02 30 09 2B 8C 4 2 03 20 
P0 5F CS 20 10 U1 63 C9 0 0 3 3 Ol 63 3B OF r r C9 2D ca CO 80 4 2 33 4C 30 36 C9 
E9 40 B0 82 69 43 80 " 0 n 4C 6 8 31 P8 23 F3 84 9 0 3D 03 C8 20 CF FP 0 9 30 Fe 
3 0 C9 9C p 0 42 oa 20 63 38 08 08 nu '•O 11/ 90 33 0 3 EO 4C 90 36 50 C7 '30 8J 4C 
11 91 2R oa 20 4 ; 31 0 9 88 80 FE l i FF 20 2E 8P nr 03 08 99 O p 8D OD 3 0 09 36 
<T 11 20 BB 31 70 CO 31 68 2e 41 31 EE 80 9F 30 28 7E 36 09 20 8U 03 36 0 9 2F 
FF 1) •JC 57 31 68 20 at 31 28 9F 30 OU 80 OF. 36 6 8 03 70 05 82 C9 IE 0 8 e9 05 
CE 11 79 8F 80 FE 11 •sC 57 31 20 41 31 81 C9 3C 3e 83 •IC 42 2E 60 23 CD 36 00 
CF FP 11 4C 57 31 28 41 31 28 0 0 30 40 38 81 81 C9 20 D3 13 05 01 19 6 9 C I 8 5 
6E 31 9 3 60 nn 79 38 20 08 30 09 00 80 81 Ob 02 59 38 85 82 4C DO 35 6 8 r o 
29 32 9 0 00 B i ee 91 23 C8 C0 18 08 F7 ChFCKSUT-- J22S3 
F6 18 9 5 2B 69 10 35 73 0 5 20 69 00 85 14888 
2C 95 33 1 ft 0 9 * 1 6 85 03 05 02 63 C0 05 93 62 80 IF ?e 9D PC 11 35 60 18 6D Fr 
01 30 J2 J6 23 63 33 03 8 3 B l 23 83 i 1 5b FF z~? 0 0 03 4C 83 34 92 C7 C9 
- 0 : i 63 9C PF I I C~ 18 F3 85 C9 F- P3 3E PC : i 78 oe 37 95 2E 8z 32 95 2C 85 
11 C0 CE - F 1 t 00 PC 11 C9 3E P3 11 EE 81 E8 8E FC : i 28 52 37 .02 32 B : 8 8 91 
PC i i AC. F4 31 EE -F ; : 93 - C 11 F3 83 2B C8 c e 18 ce F7 CO C4 FF 08 D.9 85 - _ 

CE FC 1 1 23 ee 30 4C C2 3 : F 5 11 28 2 0 3 8 P8 ee 09 20 91 2B C8 r e IC 
ChECKSLM: - 28206 08 F9 0 9 oy 8D I F 30 0.5 60 80 r c 11 2e 

1283e 80 3 3 4C C2 31 28 20 38 01". FC i i 68 09 
OS 20 8D 33 10 80 50 18 80 BO 11 80 0 0 60 an I F 3 8 0 3 I C 11 85 60 09 C7 BO FC 
l l OD FC 11 C9 aw JO 11 99 20 80 43 18 11 23 0 0 38 05 60 an FO 1 1 08 e e 02 ec 
3C 56 10 09 02 BD 43 94 80 50 94 60 C9 U3 23 C9 28 00 HI: OB CO 18 00 FS 4C CO 
00 CO FB 0 9 20 80 80 11 80 08 ; 1 99 07 3? 05 OS 8D IF 33 4C 03 34 09 5 0 85 2r 
9D 8D 95 GO 08 95 60 Ob C3 C9 ec 08 03 09 2e Bb 38 02 83 03 03 01 2P CO b8 8 3 

00 33 C'J 12 c e e3 4 0 43 3 3 C9 20 00 30 a t I S 31 2F D9 50 83 uu 06 CC 58 e 3 
e 3 4C 7 7 33 09 31 L'3 0 3 4C 82 33 C9 85 DC - 3 5 0 OC 88 Bl 2F 8b 08 05 2P 28 6 5 
D0 03 4C 13 31 C9 33 D3 0 3 4C 20 34 C9 02 85 2 r ce ce 11 D2 37 4C 6C 2F 0 9 0"1 
2.9 08 8 3 4C 35 35 C3 15 0 8 0 3 4C 4C 35 20 02 FF 22 7E 36 20 35 34 28 7D 34 9 9 
09 IC oe 32 4C BO 33 C9 30 Da e3 4C 03 00 20 02 Fl; Ob 2B oe 35 95 2C 03 24 93 
J 5 CS 24 De 33 4C 67 37 C9 22 08 83 4C 20 55 20 -C 28 2 2 92 32 80 9C 8 3 i ' E3 
22 38 C9 ao oe 33 4C 04 23 58 F5 ce FO 0 9 12 es 32 B6 5 0 53 99 8D 0 3 33 
CHECKSUM= = 15730 55 2B 55 70 99 2B 85 20 4C 30 21 C9 23 

i 3055 r e e i e e 99 28 35 2B 05 33 85 23 OS 23 
2 e <si 3 1 93 ee 00 85 30 20 53 33 93 13 85 4C 38 21 3 5 92 3F 93 34 28 BD rr 
ac =5 3 0 00 0F 3'. 70 C9 23 - e 03 4C 33 eu 0 2 FF 0 0 FF 70 05 r F 68 6 8 4C aa 
24 FE FF : l no Dl 20 90 93 22 91 26 CO 2e 20 on 3G EO EO EO CO 22 PC 8 3 41 31 
so 91 2 0 88 c*c - E 11 10 EE CC r r i : 20 2E 05 L'l 18 69 01 B5 01 05 87 09 08 85 
F ft 33 02 00 00 30 C9 08 FD EE F0 GC 0 8 e 2 23 r a 30 Rl 81 C9 22 F0 30 C9 28 10 
pa 6 0 20 4 1 M 03 68 8D 85 38 20 63 38 03 18 0 9 4 0 28 L'2 Fl- 4C 46 38 9 9 80 7C 
0 9 18 8D 85 30 00 FF I t 0 0 8 3 <aC 38 34 0 2 r - 05 e i 18 69 01 05 01 05 82 69 32 
0 0 88 C8 B1 73 00 09 20 91 29 38 80 91 05 82 28 CB 36 46 08 77 78 «5 34 92 88 
2B C3 r a Rr 03 Ll 20 33 33 40 87 31 40 08 83 3D 3D 0 3 C9 08 08 00 E8 =0 85 DC 
82 31 0 9 0a 8RJ FC t 20 0 8 38 "•C 33 33 F4 95 23 8D 4 2 8 3 OD 42 03 C9 ?B ne 25 
0 9 B8 BD PC 1 I 23 03 3a 4C 3 3 23 OD FC 99 22 8 0 42 0 3 OD 42 03 78 0 2 FF 92 CO 
11 C-9 35 10 GC 0 0 FC 11 18 6 3 04 OD FC 03 80 3 0 3D 03 09 23 03 84 C8 ec pe e7 
i I 28 34 33 i C 33 33 o o P C 11 F8 58 38 13 65 •32 2 3 D2 F c CB LB LB 85 ce =9 CR 
ES 04 ec - r . 11 78 B4 33 4 3 33 33 23 4". 33 J2 35 95 30 28 D2 ~F 09 03 28 0 2 F r 

31 4C ee 30 AS aii BC 3P 92 23 F4 F r p a dC 28 72 22 DC 35 20 32 34 92 ee OJ b a 
0 3 £8 sc 01 ae C3 20 - 2 31 .03 02 aa 03 90 6 0 32 5S 53 12 FO na T4 78 C8 39 

AS 20 SD 00 12 3C 3G '. 3 9C ae yu 30 i r 08 22 r s 
i S SD e s 16 90 00 17 3C ae 18 9D 02 13 Cl'LCK5Ur = = 53241 
9 0 C3 10 on on 10" 9D ee : c 30 38 10 90 14592 
0 0 IE 9D 00 I F ^C OG 35 FG 0 9 ao BO 3F 05 CI 85 2F 05 02 85 38 09 3C 8 5 8 ; 0 9 
ya 20 3 6 33 09 CO 8D e r se 6 8 43 45 53 12 ar. 8 2 9 0 CO B1 31 C9 20 oe 10 05 81 
4 9 4C OD r c 11 C9 05 10 83 •iC 9 * 33 CU lO G9 01 85 01 OS 82 69 00 85 0 2 C3 IE 
9 9 30 0 3 94 33 0 9 TJ4 8U r c : i 4C 94 U0 t:9 05 01 C9 88 38 F3 40 08 20 C9 30 
33 OD SC I 1 09 00 in 83 4C 0 8 33 : 9 04 03 E2 81 05 31 Ob 02 85 32 2e 0 2 34 
33 03 4C 08 33 0 9 U-J 8D FC 1 I At 08 33 c e 5C 83 02 8 0 BD b? 83 DD Gl 8 3 0 8 T9 
0 9 05 80 JC 03 07 n3 03 on «5 2B ?8 FU Ee cC 6 0 83 D8 P? 05 31 8b 81 0 5 32 05 
BC 3b 35 20 05 2C FD 37 35 85 2F E8 e7 02 68 Ob 20 C9 70 DC 0 3 4C D7 38 28 JO 
98 90 3C 03 72 34 95 2D 85 2 3 05 2E 36 20 02 34 <c 88 22 05 7B DC 8 7 95 2C 
35 2C C8 4C - F 3a m r a 85 08 D5 05 29 • e 23 - C D7 38 4C 50 39 92 38 3D 82 i r 
5C - 2 03 •50 09 30 83 2L: 8 3 2C 9r 3Z 83 G0 8 8 L8 E0 18 oe b 4 L* se 29 3A 86 32 

2 7 0 0 86 ae 3C 3C 02 90 " 3 i 7 Mb 02 03 eo 2 9 e9 08 59 13 IF C9 ae c e 25 
23 18 79 LJD 35 35 2E 95 2Z 79 BO 35 85 93 6 : 83 L 8 C3 40 95 39 8E. t o 03 96 ce 
2C 2 3 03 4C ee 2F : o 00 E3 96 aa CO 03 60- 32 CD 58 03 C3 D3 02 23 BC 61 83 
0 8 C3 9D 42 03 85 20 e e 9£ iC 33 3D 3C 30 51 33 0 3 23 EB FC 53 23 03 F2 96 ee 
0 3 c s 3 8 JU 13 C9 30 LO ar 3 8 E9 3e 9 0 30 30 9 0 Or 2E 9D 93 IE EB 9b 2C 5D 83 
JC 03 CO F0 03 r.o EO 60 I'd 2F 92 32 ]F 06 0 0 9r 20 9D 00 1C 4C 08 ' 22 96 23 
0 2 00 3 : 01 C9 20 F3 IB 90 51 33 E9 OS 4C 34 35 — ^ 

o: 18 53 O: RR> 01 OR. 0 2 6 9 0 8 •sb 32 20 CHFCKSUR-• 232S4 
CB 36 r e 00 Da C2 •• L 5 7 21 s r =e 33 GO 
- 0 02 C3 BD 8 8 I F FC 38 F8 FC D8 F6 4C 
CHCWKSUR SI 400 96 2-" 0 9 81 86 ee 90 RO ;F OD 50 03 T9 

i 3 5 6 5 08 38 8 5 0 9 8 7 ON 10 03 00 88 80 80 CO 
0 9 93 28 bB 35 10 03 oa 9 2 e : r o I" 9 L.9 09 90 3 9 51 8 3 9D IB l r P8 C8 CC 58 8 3 
9 2 88 20 TP PF 09 00 0 2 9D BO 2~ FB 03 F3 "C c : 39 23 00 36 /R 02 24 4F 7D 
«»C 3F 35 86 02 2 a 7C 35 93 28 9 2 01 93 39 4C 4 = 30 70 D2 92 CO BD c e i r 0 8 
- F 20 BO FF 9b o2 92 30 03 2F 23 BD ~F 33 53 5 2 19 DC ~5 dz 93 2E 39 ac- 38 0 2 
5 2 2 0 0 8 35 99 12 05 a t 95 ee 35 32 99 33 30 30 3 - 95 39 IB 1- C3 e 3 FC 8 8 -9D 
ee 0 2 PP 00 IF 20 08 FF -C 57 35 28 ae 51 33 75 55 4C 63 3,0 3R GO 8 3 OC 28 OD 
:-5 0 9 OD C2 FF 09 OR 92 FF 92 =F 22 50 ay CL" 52 3 3 na D3 92 C8 BD 61 23 CD 
0 5 I - 4T 52 4y 4C - 5 28 4C 41 S i 23 02 22 EC 53 03 ce F2 06 23 89 
4 5 3.9 23 23 02 l-h 02 ea 00 6 8 2e 02 eo 99 EO 88 :L 35 2E F8 B.n 33 I E Sb 2C 
P - F8 r.a U3 D3 F5 63 09 0D 23 C2 FP eo 90 ea TL 32 IF 35 20 oe 88 22 OO 22 4C 
07 80 3 0 03 35 9D 03 13 BD 0 3 3F 9D 00 4? 39 78 CO 36 20 02 34 09 26 8D 42 33 
11 99 3= 9D 30 94 90 03 95 E8 0 8 E9 09 00 51 0 3 C9 2 3 PR 12 C-9 20 PC 85 r a 38 
30 BD FC 11 28 03 37. 4 ; 8 8 2 3 FR F8 83 33 07 C9 39 i r f 83 40 F5 30 4C 42 30 c r 

0 2 33 93 30 00 ' C l l 28 88 3 8 47 C2 53 0 0 51 8 3 BD 42 03 02 CO 00 52 C3 

9D 51 0 3 EO CO eb 00 F5 07 0R •JU 58 33 
yu 3C on E8 C8 ee DO F5 7R O'J 34 22 70 
J4 60 20 on 10 4C 38 22 F5 OS 20 C9 2D 
r 0 IB 05 6B 8 b 6 2 05 6C 05 63 9 5 2 B 8 5 

'03 9b 2C 05 o r 0 5 62 85 2B or. 63 6b 2C 
00 20 83 39 0 9 23 85 20 05 2B 49 FF 8 5 
23 95 2r. •19 FF 85 2r 05 20 18 6 9 31 8 5 
2-3 05 2C 6 9 oa 55 2C 23 62 33 Ee 10 0 5 
2B 49 FF 8b 23 0 5 20 4 y 35 ? r 05 23 
iO 69 o : 35 23 0 5 2C 69 ee 35 2C 99 2C 
B5 20 53 05 23 I B 6b 63 55 73 OS 2C 55 
5C 85 70 63 9S 29 35 6 0 05 23 8b 53 0 5 
2C 35 5C 22 06 3 0 6C 23 73 3B 95 29 CS 
60 FR 06 28 IF 33 4C 35 77 28 0 2 33 4C 
RO 72 20 " 0 23 0 5 20 CS 60 r e 35 23 D2 
3B 4C BE 2B 09 20 81J 23 313 03 23 80 5 " 
JB 20 IF 3B 09 2B 80 23 30 99 2D 8C SE 
3B 40 c a 27 o n 2 0 C9 2B " 2 37 99 20 85 
20 40 8 8 22 0 9 20 85 70 40 CO 22 05 23 _ 
IB 6b 6B 85 29 0 5 20 65 60 85 2C BC 01 
08 40 00 20 0 5 6 0 18 65 20 85 60 OS 6C 
05 2C 8b 60 6 3 F5 
CHECKSUM = 49774 

1 5303 
20 78 30 95 2B 35 50 or; 2C 85 65 09 8 3 
85 23 85 20 0 5 0 0 CS 20 <-e 87 99 7n 8 5 
20 4C 22 3C oy 2E 3b 29 9?. 5F D3 04 9 5 
6D F3 13 20 02 25 95 50 18 69 •8z 5D 
95 6E 69 FP S5 6F «C 22 3C 4U 38 22 28 
73 3B 09 28 8 5 33 Sb 34 05 23 0 2 37 OS 
2C 02 03 4C C8 2E 05 29 05 OO 10 0 / o s 
20 85 20 4C 55 32 09 23 05 20 95 23 -1.9 
P F 85 26 OS 2C 4 9 FF 35 20 95 2B 18 C-9 
81 85 2B 9= 2C 6 3 02 85 2C 20 Lb 3B 98 
i e 05 33 IS 69 01 0 5 33 Ob 34 69 08 ar. 
34 40 7F 3C 0 5 3 3 85 23 95 34 05 2C 4C 
88 77 r r . 
CHECKSUM i I b 7 b 2 

15771 
PF FD 
CHFCKSUr - SOB 

1S872 
20 2e 2e 16 89 3 3 2C as IB 14 22 3= 
34 39 14 OF ". 7 2E 28 20 20 2e 23 23 28 
22 ?fi 72 28 28 28 2e 22 2? 2e 23 23 22 
7R 20 20 20 28 22 20 55 ^e 4R 42 42 42 
40 4 0 40 40 4e ^0 48 ^e fie fiR 42 49 2C 
28 20 2e 5D 2 8 28 70 2R 20 20 20 2e 28 
20 29 28 28 2 8 28 28 SU 20 20 22 2R 50 
28 20 20 20 28 2e 28 20 2R 78 28 2C 2e 
20 23 20 50 2 0 28 2 0 28 3U 20 20 23 2C 
23 23 28 28 28 28 20 28 26 20 70 22 50 
28 20 20 28 5 3 2e 28 20 70 20 2e 28 20 
78 20 23 28 28 28 28 20 50 20 28 28 2C 
50 2C 23 28 28 28 20 20 20 20 20 28 28 
70 7R 70 28 50 23 28 23 20 53 20 20 2 0 
70 78 28 28 28 23 23 23 20 73 20 28 20 
bU 2e 2 0 22 20 5 3 20 23 23 23 28 28 20 
78 7R 20 28 2 8 28 23 23 20 50 28 20 20 
20 50 23 22 23 28 28 23 20 23 20 20 20 
20 2e 20 22 22 5 3 73 73 20 20 «b D 28 28 
20 22 22 22 22 2 8 28 23 20 23 28 22 22 
7R 50 22 28 28 2 8 bo 23 23 23 7R 2R 28 
28 20 28 28 28 2 3 2e 23 23 73 5 J 28 28 
22 20 50 22 28 78 72 20 23 28 20 23 23 
72 20 28 28 2 0 28 bC 28 22 2e 23 5 J 7 3 
2e 20 2e 22 2C 28 72 72 72 72 23 23 23 
70 20 5 0 28 28 20 28 50 20 28 2 a 23 23 
20 /M 28 28 28 2 3 2e 23 23 22 23 50 28 
20 20 28 50 i e 20 70 78 73 70 23 28 28 
23 20 20 28 28 28 20 50 23 28 23 28 5D 
20 20 20 28 28 2 0 28 20 20 28 23 20 73 
28 20 20 bU 28 20 2C 22 50 78 70 28 2 0 
20 28 20 20 28 28 28 28 28 20 28 20 5 0 
28 28 20 28 49 4P 48 4R 48 43 42 40 
4 0 40 40 4 8 40 40 C0 ^ e 40 2R 73 28 20 
03 OF 13 19 12 29 87 00 11 20 23 OJ 23 
31 39 38 33 2F 72 20 28 28 20 23 22 20 
28 20 23 28 28 28 28 22 2e 20 22 22 22 
20 23 23 28 23 7C 23 72 72 20 7F o r a: 
i 7 17 8 5 2E 8 3 es 28 28 20 20 20 22 - Q 
Cl-LCKSUr • - 19113 

Figure 3. 
5 IFO0THENSYS9472 
7 C*C+l 
10 POKE 37153.127 
28 POKE 39151 .127 
30 I 'CKL'JQB79.110: PR: NT s±'; CHR*<8); 
40 PRINT U1C CESIL.QQ" 
50 PRINT ftlQCC-PUTER EDUC9TI0N IN QSCHOO 
LS INSTRUCTION QL9NGU9GE . " 
G0 PRINT"Qfl£_FOR THE J1C • 8K 3Y" 
72 PRINT'QU? K.L9URENCEE; 
30 I09D"",1.1 
30 SYS3472 
103 END 
110 REM 
115 REM 
120 REM"s_ = SHIFT/CLR 
138 REM" t_ = CTRL/6 
H0 REn"Q;' CRSR DOWN 
150 KEIT't = CTRL/8 
I BO REHX" = CTRL/2 • 
170 « CTRL/) ™ 
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SUNSHINE 

Mastercode Assembler 
for the Commodore 64 

Full Commodore 64 Assembler/Disassembler 

cofrtSS^S 
£14.95 

inc VAT 

Mastercode is a substantial and complex 
program of use to anyone interested in 
writing machine code on the Commodore 64. 
Its features include: 
C Machinecode monitor 
• File Editor 
• Disassembler 
• Assembler 
Mastercode is a full two pass assembler. It 
accepts labels, variables and equations within 
assembly language programs. It is possible to 
store programs anywhere in memory, even in 
parts occupied by the Assembler. Programs can 
be saved to either tape or disc. 

i p i i i 
The Machine Code Monitor includes: 

• OUTPUT OF MEMORY TO SCREEN OR PRINTER • MODIFICATION OF MEMORY • EXECUTION OF 
MACHINE CODE PROGRAMS • SAVING OF MACHINE CODE FILES O N TO TAPE OR DISC 

• LOADING OF MACHINE CODE FILES FROM TAPE OR DISC • STEP BY STEP TRACING OF THE 
EXECUTION OF A MACHINE CODE PROGRAM, INCLUDING DISPLAY OF REGISTER CONTENTS. 

The Disassembler wi l l t rans la te Into assemb ly l a n g u a g e t he con ten ts of a n y a r e a of m e m o r y , 
w h e t h e r t h e 64's ROM or a user p r o g r a m . Ou tpu t m a y b e sent e i ther to t h e sc reen or a pr inter. 

The File Editor includes: 
• ENTRY OF NUMBERED LINES OF ASSEMBLY LANGUAGE INSTRUCTIONS • LISTING. INDIVIDUALLY 

OR IN BLOCKS. OF PREVIOUSLY ENTERED LINES • DELETION. INDIVIDUALLY OR IN BLOCKS, OF 
EXISTING LINES • RENUMBERING OF EXISTING LINES • SAVING OF ASSEMBLY LANGUAGE FILES TO 
TAPE OR DISC • LOADING OF ASSEMBLY LANGUAGE FILES FROM TAPE OR DISC • ADDITION OF A 

BLOCK OF MEMORY SPECIFIED BY THE USER TO THE USER'S ASSEMBLY PROGRAM 
The Assembler a l l ows t h e t rans la t ion of assemb ly l a n g u a g e p r o g r a m s in to m a c h i n e c o d e wi th 

ful l error c h e c k i n g , l a b e l l i n g a n d a r a n g e of assemb le r d i rect ives. 

LOOK OUT FOR THE SUNSHINE RANGE IN 
W.H. SMITH'S, BOOTS. JOHN MENZIES, 
OTHER LEADING RETAIL CHAINS AND 
THROUGH OUR NATIONAL NETWORK OF 
BOOK SHOPS AND SPECIALIST STORES. 

I Ple< 
• /=\ c 

I 
I 
I 

Please send me Commodore 64 Mastercode Assembler 
@ £14.95 inc VAT. I enclose cheaue/postal order for £ made 
payable to Sunshine: 12/13 Little Newport Street, London WC2R 3LD. 
Or telephone your order through Access/Mastercard on 01-437 4343 

Name 
Address 

I 
I 
I 

Signature J 
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ORIC KRAZY APE 
TMF ORIKCT 01 • Krazv Ape is to rescue the ( This may sound easy hut the ape rolls barrels 
princess from the clutches of the angry age at down to try and stop your attempt. You must 
the top of the platform. T o do this you must jump over these barrels to stay alive by the 
climb up the platforms using the ladders. | means of the space bar or the fire button on a 

joystick. You have three lives to start ofT 
with; 

You move your man by the four cursor keys 
{continued on page t; 1) 

NOTE1 FOR READ POUND S IGN 270 A = I N T ( R N D ( 1 ) * 5 0 ) : I F A > S K A N D S C R N ( 3 0 , 9 ) < > 5 0 F H E N 1 9 9 
0 HIMEM®9800 2 7 2 I F A>SKTHENCALL#400 
1 REM * * * KRAZY APE (C) G . B a i l e y * * * 278 I F SCRN< X , Y + l > =66THENP1NG:G0T0700 
2 GOSUB9000 'MACHINE CODE & UDG'S 2 7 9 I F J O Y = l THEN 50 
3 SOSUB 2000 280 K * - K E Y » 
4 D O K E # 0 2 2 9 , # 9 9 6 D 288 IFK*=CHR«(10)ANDGH=OTHEN580 
3 L L - 3 » S K - 4 5 : L V » 1 2 9 0 I F K»=CHR« <8> ANDGH=0THEN5OO 
B GOSUB 1000 292 I F K«=CHR*<9)ANDGH=0THEN520 
10 GOTO lOO 293 I F K«=CHR«(U )ANDIJP=1THEN540 
49 REM • * JOYSTICK • • 294 I F K*=CHR$(11)ANDGH«OANDSCRN < X , Y - 2 > - 7 7 T H E N 5 40 
5 0 PK»PEEK<#BFFF> 2 9 6 IF K * = " "ANDGH«0THEN560 
51 IFPK>76ANDPK<96ANDGH-0THEN360 300 I F G H - 1 THEN JM-JM+1 
5 2 I F P K " 1 1 1 ANDUP-1THEN540 3 1 0 I F J M - 3 THEN 5 7 0 
34 IF P K - 1 1 1 A N D G H - 0 A N D S C R N ( X , Y - 2 ) - 7 7 T H E N 3 4 0 320 P L 0 T 9 , 2 , S T R » ( S C > 
56 I F PK=125ANDGH=0THEN520 3 2 5 B O = B O - 1 : P L 0 T 2 2 , 2 , S T R * ( B O ) 
5 8 I F PK«126ANDGH"0THEN500 400 REM 
60 I F PK=119ANDGH=OTHEN580 410 UNTIL S C R N < 1 8 , 5 ) = 8 7 0 R B 0 = 0 
6 2 GOTO 300 4 2 0 I F BO=0THEN700 
100 REM » * LOOP * * 421 ZAP iZAP 
110 CALL#400 4 2 5 S K = S K - 2 : I F S K = 3 3 T H E N S K = 3 5 
120 BO=SOO 430 S C - S C * B 0 : L V - L V + 1 
150 X = 6 : Y = 2 4 440 W A I T 3 0 0 : U P = 0 : N B = 0 : G H = 0 : J M=0 
160 GDT0200 450 G0T08 
199 PLOT 2 7 , 9 , 6 6 : A « 0 : C A L L # 4 0 0 : G Q T Q 2 B 0 499 END 
2 0 0 REPEAT 500 IFSCRN(X —1,Y+1> < >32ANDSCRN(X—1,Y)< >77THEN400 
205 P L 0 T 4 , 2 5 , 3 2 : P L Q T 3 , 2 4 , 9 6 501 I F SCRN (X , Y+2) =»32THENP ING | 6 0 T 0 7 0 0 
2 1 3 P L 0 T 2 9 i 2 , 7 502 PLOT X , Y , 3 2 : P L O T X , Y + 1 , 3 2 : X « X - 1 i P L O T X , Y , " P " i P L O T X , 
250 CALLH9800 (listing continued on page 111) 
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> ANOTHER , 
/V£W 
PR06RAM 

. 

£N£M TANK 
i Dead Ahead 

AaarghU 
aMinefie/d 

To . . . Beyond C o m p e t i t i o n H o u s e , F o r n d o n R o a d , 
M a r k e t H a r b o r o u g h , L e i c e s t e r s h i r e LE19 9 N R 

Please send me... Qty Total Price 

KRIEGSPIEL £ 6 . 9 5 

UP PERISCOPE £ 6 . 9 5 

I enclose a Postal Order/Cheque payable to 
Beyond, or charge my credit card. 

Card Number 
Access/Visa (Delete as necessary) 

N a m e 

GOODNESS GRACIOUS £ 6 . 9 5 A d d r e s s 

SS ACHILLES (DISC) £79 .95 

SPACE STATION ZEBRA £ 6 . 9 5 
Post c o d e . 

B E Y O N D H O T L I N E 
0 8 5 8 3 4 5 6 7 

G R A N D TOTAL 
Signa tu re 

all prices include p&p Pfease rush me de+atk of Hie '£nkr the Beyond 'SoHwan flub. • 



The' c o m p l e t e if ifdrrrtetiofi c o n t n 
s y s t e m f o f t h e C o m m o d o r e 6 4 

.a menus .and fields. _uerlength -nofile rebuilding needed k • Update files with A 
automatic batch processing K option 

• Calendar arithmetic lor 
effective lime management I K 

• Display quantities. k K 
values, totals, as you i mt enter Ihom W f ^ ^ 

Fonnulas for on-screen result calculation 

No matter what your business 
or interest, with Superbase 64 
you have a totally flexible 
'record'system, as big as you 
want it, as fast as you need it. 

I — 

I Create your own 
1 formats, enter your records, i 
i change layouts and datafields1 

I Superbase gives you 
unrivalled control in home or 

| office, business or 
professional practice, with 

| a range of features 
1 including: 

±i Precision Software UmHed, 
il Park House. 4 Park Terrace, 

Worcester Park, 
P lV i -ki f i n SURREY KT4 7JZ ENGLAND 
r i c l imu i I Teiephone: 01 -330 7166 
OUl t W a r e Telex: 8955021 PRECIS G 

The World Famous Commodore 64. 



(continued from page 107) 
or by a joystick. He can be moved left, right, 
up and down. On the way he can collect 
objects which ofFer bonus points. 

When all your lives are exhausted the game 
ends and a high score table is shown. I f you 
have been lucky and beaten one o f the high 
scores then you wi l l be required to enter your 
initials. 

10 points are given for every step you take, 

and the bonus is added to your score at the 
end of every sheet. 

The program takes up nearly 12K and is a 
combination of Basic and machine code. The 
machine code is used to move the barrels and 
to give the effect of the ape roll ing a barrel 
down the platforms. The technique used in 
this effect is a two picture technique. UDG's 
make up a picture of the ape holding and 
rolling a barrel. 

There are 64 UDG's in the program. 
Nearly 30 of these go to make up both apes. 

The joystick which 1 wrote the program on 
was a Spectravideo Quickshot, using a 
Pasesoft interface. I f you are using this set up, 
then the joystick should be plugged into the 
left side of the interface. I f for some reason it 
is not possible to use the left hand side, and 
light has to be used, then the values in the 
lines 50-60 must be altered. 

(listing continued from page 107) 
Y + l , "GT 

5 0 5 F 1 * - " P " s F 2 $ - M Q " 
5 0 6 I F SCRN CX—1, Y) < > 3 2 AND S C R N < X - l , Y ) < > 7 7 T H E N 6 0 0 
5 0 8 S C » S C + 1 0 : P L 0 T 9 , 2 , S T R * < S C > 
5 0 9 B O = B O - l : P L 0 T 2 2 , 2 , S T R * ( B D ) 
5 1 0 GC1T0400 
5 2 0 I F S C R N ( X + 1 , Y + 1 ) < > 3 2 A N D S C R N ( X + l , Y ) < > 7 7 T H E N 4 0 0 
5 2 1 I F S C R N ( X , Y + 2 ) = 3 2 T H E N P I N G : G D T 0 7 0 0 
5 2 2 PLOT X , Y , 3 2 s P L O T X , Y + l , 3 2 : X = X + 1 : P L O T X , Y , " N " : P L O T X , 

Y + l , " O " 
5 2 5 F1 $<="N" : F 2 $ = " 0 " 
5 2 6 S C = S C + 1 0 : P L 0 T 9 , 2 , S T R * ( S C ) 
5 2 7 BCI=BO-1: P L 0 T 2 2 , 2 , S T R * (BO) 
5 3 0 G 0 T 0 4 0 0 
5 4 0 REM 
5 4 1 I F S C R N ( X , Y - 2 ) - 3 6 T H E N 4 0 0 
5 4 3 I F S C R N ( X , Y - 2 ) < >77ANDUP-0THEN400 
5 4 4 P L O T X , Y , 3 2 : P L O T X , Y + l , 3 2 t Y - Y - l 
5 4 5 PLOTX, Y + 2 , " M " I P L O T X , Y + l , " X " : PLOTX , Y , " W 
5 4 6 I F CS< >32THENUP=1 
5 4 7 I F UP=1 THEN N B = N B + 1 : I F N B = 4 T H E N N B » 0 : U P = 0 
5 5 0 S C = S C + 1 0 : G O T 0 4 0 0 
5 6 0 I F SCRN C X , Y — 1 ) = 9 2 0 R S C R N ( X , Y — 1 ) = 8 2 T H E N 6 0 0 
5 6 1 I F S C R N ( X , Y - 1 ) < > 3 2 T H E N 4 0 0 
5 6 2 PLOTX , Y , 3 2 : P L O T X , Y + 1 , 3 2 : Y=Y— 1 : PLC3TX , Y , F 1 %: PLOTX , Y 

+ 1 , F 2 * : G H = 1 
5 6 5 G D T 0 4 00 
5 7 0 I F S C R N ( X , Y + 2 ) = 6 6 T H E N P I N B : 6 0 T 0 7 0 0 
5 7 5 P L O T X , Y , 3 2 : P L O T X , Y + l , 3 2 i Y = Y + 1 : P L O T X , Y , F 1 % : P L O T X , Y 

•1,F2f 
5 7 6 G H - O : J M = 0 : S C = S C + 1 0 
5 7 8 GQT0400 
5 8 0 I F S C R N < X , Y + 2 ) - 3 6 OR S C R N < X , Y + 2 > - 3 2 THEN400 
5 8 2 Y - Y + 1 : P L O T X , Y , " W " : P L O T X , Y + l , " X " 
5 8 3 P L O T X , Y - 1 , 3 2 
5 8 4 I F N B O O T H E N N B - N B - 1 
5 8 6 P U - S C R N ( X , Y + 2 ) 
5 8 8 I F P U = 3 6 THEN P L O T X , Y - 1 , " M " i P L O T X , Y - 2 , " M " 
5 9 0 6 0 T 0 4 0 0 
6 0 0 REM P I C K UP 
6 0 5 PU=SCRN(X—1,Y—1) :UP=SCRN(X ,Y—1) 
6 1 0 P L O T X - 2 , Y - 1 , 3 2 : P L O T X - 1 , Y - l , 3 2 : P L O T X , Y - 1 , 3 2 : P L O T X -

1 » Y , 3 2 
6 2 0 I F P U = 8 4 THEN SC=SC+100 
6 2 2 I F P U = 9 3 THEN S C - S C + 2 0 0 
6 2 4 I F U P = 9 2 THEN S C - S C + 3 0 0 
6 2 6 I F UPr a82 THEN S C - S C + 5 0 0 
6 3 0 6 0 T 0 4 0 0 
7 0 0 REM D I E • • 
7 1 0 L L - L L - 1 
7 2 0 I F LL-OTHENBOO 
7 3 0 W A I T 3 0 0 : G H = 0 : U P = 0 : J M - O : NB-O:GOTOB 
BOO REM » » END 
8 0 5 WAIT 3 0 0 
8 1 0 P R I N T C H R S ( 1 2 ) 
8 1 5 P A P E R 3 : I N K O 
8 2 0 I F S C < H I ( 4 > T H E N 8 6 4 
8 2 5 A # ( 4 ) = " " 
8 3 0 P L O T 1 2 , 5 , " N E W H I G H SCORE" i ' L O T 1 2 , 6 , " E N T E R I N I T I A L 

S " 
8 3 5 P L O T 1 O , 4 , I 6 : P L O T 1 O , 7 , 1 6 : P L O T 1 0 , 5 , C H R S ( 1 6 ) + C H R < ( 1 ) 
8 4 0 PLOT 1 0 , 6 , C H R » ( 1 6 ) + C H R * ( 6 ) : F G R T = 4 T D 7 : P L 0 T 2 8 , T , 1 9 c 

NEXT 
8 5 0 F O R T - 1 1 T O 1 2 : PLOT 1 6 , T , C H R * ( 1 0 ) + M "x NEXT 
8 5 2 I N - 1 7 : A * ( 4 ) " " " i H I ( 4 ) " S C 
8 5 4 F 0 R T - 1 T 0 3 
8 5 6 K * « K E Y * j I F K * - " M OR K*«=" " THEN856 
8 5 7 PLAY 2 , 0 , 0 , 0 : S 0 U N D 2 , 2 0 0 , 1 0 « P L A Y O , 0 , 0 , 0 
8 5 8 I F A S C ( K < ) < 3 2 T H E N 8 5 6 
8 5 9 A S ( 4 ) = A * ( 4 ) + K * 
8 6 0 PLOT I N , 1 1 , K S j PLOT I N , 1 2 , K * 
8 6 2 I N = I N + 2 i N E X T 
8 6 4 CLS 
8 6 6 F G R T = 3 T 0 4 : P L 0 T 7 , T , C H R $ ( 1 4 ) + " K R A Z Y APE HALL OF FAM 

E " : N E X T 
8 6 8 F 0 R K = 0 T 0 4 : F 0 R L = K + l T O 5 : I F H I ( L X = H I ( K ) T H E N B74 
8 7 0 U = H I ( L ) : U * = A * ( L ) : H I ( L ) = H I ( K ) : A * ( L ) = A « ( K ) 
B72 H I ( K ) = U : A « ( K ) = U * 
8 7 4 NEXT L 
8 7 6 NEXT K 
8 7 7 PLAY 0 , 0 , 0 , 0 

8 7 8 F O R T — 7 T 0 8 : P L 0 T 6 , T , C H R * ( 1 7 ) + C H R * ( 7 ) + C H R $ ( 10) + " 1) " : 
P L 0 T 3 2 . T , 1 9 : N E X T 

8 8 0 PLOT 1 4 , 7 , A * ( 0 ) : P L O T 1 4 , 8 , A * ( 0 ) 
8 8 2 K * - M I D * ( S T R » ( H I ( 0 ) > , 2 , 6 ) « P L 0 T 2 4 , 7 , K » « P L 0 T 2 4 , 8 , K * 
8 8 4 N U - 2 : F 0 R T - 1 0 T G 1 3 
8 8 5 PLAY 1 , 0 , 0 , 0 : S 0 U N D l , 5 0 * T , 1 0 
8 8 6 P L 0 T 6 , T , C H R $ ( 2 1 ) + " " + C H R * ( 7 ) + M I D * ( S T R * < N U ) , 2 , 6 ) + " 

) " 
8 8 8 PLOT 1 4 , T , A * ( N U - 1 > : P L 0 T 2 4 , T , M I D * ( S T R * ( H I ( N U - l ) ) , 2 

, 6 ) 
8 9 0 PLOT 3 2 , T , 1 9 : N U = N U + 1 : N E X T 
8 9 2 T l * = n ? < 9 6 3 " : T 2 S = " @ = : 7 4 " : T 3 * = u A > ; 8 5 " 
8 9 4 F O R T = 1 7 T O l 8 : P L O T 1 6 , T , C H R * ( 1 1 ) + T 1 * : N E X T 
8 9 6 F 0 R T = 1 9 T 0 2 0 : P L O T 1 6 , T , C H R S ( 1 1 ) + T 2 * : N E X T 
8 9 8 F 0 R T - 2 1 T 0 2 2 : P L O T 1 6 , T , C H R * ( 1 1 ) + T 3 * : N E X T 
9 0 0 P L 0 T 9 , 1 5 , " A n o t h e r Game ( Y / N ) 7 " 
9 0 2 PLAY 0 , 0 , 0 , 0 
9 0 4 R E P E A T : K * = K E Y » : U N T I L K < - " Y " O R K * - " N " 
9 0 6 I F K « - M N " T H E N E N D 
9 0 8 G H « 0 : N B » 0 : U P - O s SC-O:JM=*0 
9 1 0 PI 0 T 9 , 1 5 , " I n s t r u c t i o n s ( Y / N ) ? " 
9 1 2 R E P E A T : K * = K E Y » : U N T I L K S = " Y " O R K * » " N " 
9 1 4 I F K * = " Y " T H E N G 0 S U B 2 1 0 2 : G 0 T 0 5 
9 1 6 P L 0 T 8 , 1 5 , " J O Y S T I C K CONTROL ( Y / N ) " 
9 1 8 REPEAT: K * = K E Y « : UNT I L K « = " Y " O R K * = " N " 
9 2 0 I F K * - " Y " T H E N J 0 Y = 1 E L S E J 0 Y = 0 
9 2 5 GOTO 5 
9 9 9 END 
1 0 0 0 REM * • * SCREEN * * * 
1 0 0 2 CLS 
1 0 0 5 P A P E R O : I N K 2 : P 0 K E # 2 6 B , 9 
1 0 1 0 P R I N T C H R f ( t 2 ) : P 0 K E H 2 6 A , 1 0 : P 0 K E 4 8 0 3 S , 0 
1 0 2 0 G * - C H R * ( 1 ) + 
1 0 2 5 PLOT 1 , 2 6 , G » + 
1 0 3 0 PLOT 1 , 2 2 , G * : P L 0 T 5 , 1 8 , G S : P L 0 T 1 , 1 4 , G * i P L 0 T 5 , 1 0 . G I 
1 0 4 0 P L 0 T 3 0 , 7 , A » : P L O T 3 0 , 8 , B » : P L 0 T 3 0 , 9 , C.* 
1 0 4 5 PLOT 1 8 , 7 , " t t t t t S " i F 0 R T - 4 T 0 9 : P L O T I B , T , " M " : N E X T 
1 0 5 0 P L 0 T 2 9 , 9 , 3 : P L G T 2 9 , 8 , 3 : F G R T = 9 T 0 2 5 S T E P 4 : P L O T 1 , T , 7 : 

N E X T : P L 0 T 1 7 , 7 , 1 
1 0 5 5 F0RT= 4 T 0 6 : P L O T 1 9 , T , 3 J NEXT t P L O T 2 5 , 6 , 3 : P L O T 1 9 , 6 , 5 
1 0 5 6 PLOT 1 7 , 6 , 2 : P L 0 T 2 9 , 7 , 3 
1 0 6 0 P L O T 2 0 , 4 , " F C " : P L 0 T 2 0 , 5 , " G D " : P L D T 2 0 , 6 , " H E " 
1 0 6 5 F 0 R T = 5 T 0 6 : P L O T 2 2 , T , C H R S ( 7 ) + C H R S ( 1 5 ) + " I J K L " + C H R * ( 

3 ) s NEXT 
1 0 7 0 F O R T = 1 4 T 0 1 7J P L 0 T 3 3 , I , " M " : P L G T 3 3 , T + 8 , " M " 
1 0 7 5 N E X T T : F O R T = 1 0 T 0 1 3 : P L 0 T 6 , T , " M " : P L 0 T 6 , T + 8 , " M " : N E X T 

1 0 8 0 PLOT 4 , 2 , " S C O R E " : P L Q T 3 0 , 2 , " L E V E L " : P L G T 3 5 , 2 , S T R * 
(LV> 

1 0 8 1 T * • " B O N U S " i F O R T = t T O L E N ( T » > j P L 0 T 1 6 + T , 2 , A S C ( M I D * ( T 
* ,T ,1)>+128 

1 0 8 2 NEXT T : P L D T 1 5 , 2 , 6 : P L 0 T 2 3 , 2 , " 0 0 0 " 
1 0 8 5 P L O T O , 2 , B : A = 2 
1 0 9 0 F O R T - 1 T O L L : A - A + 2 : P L 0 T A , 5 , " N " : P L O T A , 6 , " O " : N E X T 
1 0 9 5 P L 0 T 1 , 6 , 5 
1 lOO IFSK=450RSK=»43THENPL0T14 , 1 1 , " U T S " : P L 0 T 1 5 , 1 2 , " V " : 

P L 0 T 1 5 , 1 9 , " U T S " 
1 1 0 5 I F S K « 4 5 0 R S K = 4 3 T H E N P L 0 T 1 2 , 1 1 , 6 : P L 0 T 1 2 , 1 9 , 5 : P L 0 T 1 6 

, 2 0 , - V " 
1 1 1 0 I F S K = 4 1 T H E N P L Q T 1 5 , 1 l , " Y 3 Z " : P L O T 1 6 , 1 2 , " C " : P L 0 T 1 5 , 

1 9 , " Y 3 Z " : P L O T 1 6 , 2 0 , " C " 
1 1 1 5 I F S K = 4 1 T H E N P L O T 1 4 , 1 1 , 3 : P L 0 T 1 2 , 1 9 , 6 
1 1 2 0 I F S K — 3 9 T H E N P L 0 T 1 2 , 1 1 , M \ " : P L 0 T 3 0 , 11 , " V :PLOT 1 1 , 1 1 

,6 
1 1 2 5 I F S K - 3 9 T H E N P L 0 T 1 6 , 1 9 , " \ " : P L O T 1 5 , 1 9 , 6 
1 1 3 0 I F S K - 3 7 T H E N P L 0 T 1 3 , 1 1 , " R " : P L 0 T 2 B , 1 1 , " R " : P L O T 1 0 , 1 9 

, " R M i P L 0 T 2 9 , 1 9 , " R " 
1 1 3 5 I F S K - 3 7 T H E N P L 0 T 1 2 , 1 1 , 7 : P L 0 T 9 , 1 9 , 7 
1140 P L 0 T 2 , 2 4 , " ~ " + C H R * ( 9 6 ) : P L 0 T 2 , 2 5 , " _ a " 
1 1 4 5 P L 0 T 1 , 2 5 , 2 a P L 0 T 4 , 2 5 , 7 
1 1 5 0 P L 0 T 3 6 , 2 6 , " 
1 1 6 0 RETURN 
2 0 0 0 REM * * T I T L E PAGE * » 
2 0 0 5 P A P E R O : I N K 7 : P 0 K E # 2 6 B , 9 : C L S 
2 0 0 6 F D R T = 1 T 0 5 : P R I N T : N E X T 
2 0 1 0 P D K E 4 8 0 3 5 , 0 : P 0 K E H 2 6 A , 1 0 
2 0 1 5 P R I N T " * * * S * %% * S " 
2 0 2 0 P R I N T " * * a : * * " 
2 0 2 5 P R I N T " * * * * t S " 
2 0 3 0 P R I N T " * % %%% %%%* % " 
2 0 3 5 P R I N T " * $ * % % * * * * * « " 
2 0 4 0 F O R T — 1 T 0 3 : P R I N T : N E X T 

(listing continued on page 112) 
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(listma continued from oaae 111) , # D 0 , N F S 
1 0 0 1 5 DATA » A 2 , # 0 0 , # B D , # C D , # A F , # 9 D , # 0 7 , # B l ) , (»E8, # E 0 , # 5 

2 0 5 0 P R I N T S P C ( I O ) " SSt « * * • " , # D 0 , # F 3 
2 0 5 5 PR1NTSPC < 1 0 ) " < * t % * 1 0 0 2 0 DATA # A 2 , # 0 0 , # B D , W D 2 , # A F , * 9 D , # 2 F , # B D , #E8, #E0 ,#5 
2 0 6 0 PRINTSPC ( 10) * • « * • ' , # D 0 , # F 5 
2 0 6 3 P R I N T S P C ( 1 0 ) " t S S S *St 10025 REM • • • MOVE DATA 
2 0 6 6 P R I N T S P C < 1 0 ) * S * 1 0 0 3 0 DATA # A 2 , # 0 0 , # B D , # C 8 , # A F , # 9 D , # F 0 . # A F . # E 8 . . M F 
2 0 6 8 P R I N T S P C < 1 0 ) " S S S * , # D 0 , # F 5 
2 0 7 0 P R I N T S P C < 1 0 ) " S * S 1 0 0 3 5 DATA # A 2 , # 0 0 , # B D , # D C , # A F , # 9 D , # C 8 , # A F , WEB, # E 0 
2 0 7 5 C - 1 : F 0 R T = 5 T D 9 : P L 0 T 3 , T , C : P L O T 1 0 , T , C + 1 : P L O T 1 7 , T , C + , # D 0 , # F 5 

2 : P L 0 T 2 4 , T , C + 3 1 0 0 4 0 DATA # A 2 , # 0 0 , # B D , # F 0 , # A F , # 9 D , # D C , # A F , # E 8 , # E 0 
2 0 8 0 P L O T 3 1 , T , C + 4 : N E X T , # D O , # F 5 , # 6 0 
2 0 9 0 P L 0 T 1 0 , 2 4 , C H R * ( 8 ) + " B y G . B a i 1 e y " I 0 0 3 0 F O R T = O T O 1 4 : R E A D D I P 0 K E # A F C 8 + T , D : N E X T 
2 0 9 5 P L 0 T 9 , 2 4 , 5 1 0 0 5 5 F Q R T = O T O 1 4 : R E A D D : P 0 K E # A F D C + T , D : N E XT 
2 1 0 0 W A I T 3 0 0 1 0 0 6 0 D A T A # 3 0 , # 2 D , # 2 A , # 2 7 , # 2 0 , # 3 1 , # 2 E , # 2 B , # 2 8 , # 2 5 , • 3 2 
2 1 0 2 PRINTCHR* ( 1 2 ) : PAPERO: INK'3 , # 2 F , # 2 C , # 2 9 , » 2 6 
2 1 0 5 P L O T 1 3 , 2 , C H R * ( 1 ) + " K R A Z Y A P E " : F 0 R T = l T 0 4 i P R l N T s N E X 1 0 0 6 5 D A T A # 3 F , # 3 C , # 3 9 , # 3 6 , # 3 3 , H 4 0 , « 3 D , # 3 A , # 3 7 , # 3 4 , M41 

T , W 3 E , # 3 B , # 3 8 , # 3 5 
2 1 1 0 P R I N T " Y a u h a v e t o r e s c u e t h e p r i n c e s s f r o m " 1 0 0 6 8 F 0 R T - 0 T 0 3 6 4 : R E A D D : P 0 K E # 9 8 O O + T , D i NEXT 
21 15 P R I N T " t h e c l u t c h e s o f t h e a n g r y a p e w h o i s " 1 0 0 7 0 DATA # A 2 , # 1 7 , t » A 0 , # O O , « B D , # 1 5 , # B D , # A B , # C 0 , # 4 2 , # F 
2 1 2 0 P R I N T " r o l I i n g b a r r e l s down t h e p l a t f o r m s t o " 0 , # 8 , # C A , # E 0 , # 0 0 
2 1 2 5 P R I N T " t r y a n d s t o p y o u . Y o u m u s t d o d g e t h e s e " 1 0 0 7 2 DATA # D O , # F 3 , # 4 C , # 2 2 , # 9 8 
2 1 3 0 P R I N T " b a r r e l s b y j u m p i n g o v e r t h e m . " 1 0 0 7 4 DATA « A 9 , # 2 0 , # 9 D , # 1 5 , # B D , # 9 8 , # C A , * 9 D , # 1 5 , #BD , # C 
2 1 3 5 P R I N T : P R I N T t P R I N T " E x t r a p o i n t s . . . " A , # 4 C , # 0 D , # 9 B 
2 1 4 0 P L O T 1 , 1 4 , C H R * C 5 ) + C H R * < 9 > + " U T S " : P L 0 T 3 , 1 5 , C H R * < 9 ) + 1 0 0 7 6 DATA # A E , # 2 3 , # B D , # E 0 , # 2 0 , # F 0 , # 3 

- V + C H R * ( 8 ) 1 0 0 7 8 DATA # 4 C , # 3 1 , # 9 8 
2 1 4 2 P L 0 T 8 , 1 5 , " . . . l O O " 1 0 0 8 0 DATA # A 9 , # 4 D , # 8 D , # 2 3 , # B D 
2 1 4 4 P L 0 T 2 0 , 1 4 , CHRS ( 9 ) +CHR* C 6 > •''«Y ] Z " : P L Q T 2 2 , 1 5 , CHR* ( 9 1 0 0 8 2 DATA # A E , # 1 5 , # B D , # 8 E , # B 5 , # B D , # A 2 , # 2 0 , # 8 E , # 1 5 , # B 

> - * - u C f C H R * < 8 > D 
2 1 4 6 P L 0 T 2 7 , 1 5 , " . . . 2 0 0 " 1 0 0 8 4 DATA # A 2 , # 0 0 , # A 0 , # 0 0 , # B D , N B 5 , # B D , # A B , # C 0 , # 4 2 , # F 
2 1 4 8 P L 0 T 2 , 1 9 , C H R S ( 9 ) + C H R * < 1 ) + " \ . . . 3 0 0 " : P L 0 T 7 , 1 9 , 0 , # 8 

8 1 0 0 8 6 DATA # E 8 , # E O , # 1 F , # D O , # F 3 76 
2 1 5 0 P L 0 T 2 1 , 19 ,CHR< ( 7 ) -»CHR* ( 9 ) • " R . . . SOO" s P L 0 T 2 7 , 1 1 0 0 8 8 DATA # 4 C , # 5 E , # 9 G 

9 , 8 1 0 0 9 0 DATA # A 9 , * 2 0 , # 9 D , # B 5 , # B D , # 9 8 , # E 8 , # 9 D , N B 5 , NBD , # E 
2 1 5 2 F O R T - l T O l O i P R I N T : N E X T 8 , # 4 C , # 4 9 , # 9 8 
2 1 5 4 P R I N T " U s e t h e c u r s o r k e y t o m o v e , a n d t h e " [ " » 1 0 0 9 2 DATA # A E , # B 7 , # B D , # E 0 , # 2 0 , # F 0 , # 3 

p a c e b a r t o J u m p . " 1 0 0 9 4 DATA • 4 C , # 6 D , # 9 8 ' 1 0 3 
2 1 5 6 P L O T S , 2 6 , C H R < ( 1 2 ) + C H R * ( 2 > + " P r e s a SPACE t o p l a y " 1 0 0 9 6 DATA # A 9 , # 4 D , # 8 D , # R 7 , # B D 
2 1 5 8 R E P E A T : U N T I L K E Y * = - " 1 0 0 9 8 DATA # A E , # D 4 , # B D , # 8 E , # 7 4 , # B E , # A 2 , # 2 0 , # 8 E , #D4 , # B 
2 1 6 0 CLS D 
2 1 6 5 P L 0 T 8 , 1 3 , " J O Y S T I C K CONTROL < Y / N > " 1 0 1 0 0 DATA # A 2 , # 1 F , # A 0 , # 0 0 , # B D , # 5 5 , # B E , # A 8 , # C 0 , # 4 2 , # F 
2 1 7 0 R E P E A T : K $ = K E Y * : U N T I L K * = " Y " O R K S = " N " 0 , # 8 , # C A , # E 0 , # 0 0 
2 1 7 5 I F K $ = " Y " T H E N J 0 Y = 1 E L S E J 0 Y = 0 1 0 1 0 2 DATA # D 0 , # F 3 , # 4 C , # 9 A , # 9 8 ' 1 3 9 
2 1 8 0 RETURN 1 0 1 0 4 DATA # A 9 , # 2 0 , # 9 D , # 5 5 , # B E , # 9 8 , # C A , # 9 D , # 5 5 , #BE ,#c 
2 9 9 9 END A , # 4 C , * 8 S , # 9 8 
9 0 0 0 REM • * * U D G ' s * * * 1 0 1 0 6 DATA # A E , # 7 2 , # B E , # E 0 , # 2 0 , # F 0 , # 3 
9 0 1 0 F 0 R T = # B B 0 0 + ( 8 * 3 6 ) T O T + 4 9 5 1 0 1 0 8 DATA # 4 C , # A 9 , # 9 8 ' 1 6 3 
9 0 2 0 READ D : P O K E T , D : N E X T T 1 0 1 1 0 DATA M A 9 , # 4 D , # 8 D , # 7 2 , # B E 
9 0 3 0 DATA 6 3 , 1 2 , 1 2 , 1 8 , 1 8 , 3 3 , 3 3 , 6 3 1 0 1 1 2 DATA # A E , # 5 5 , # B E , # 8 E , * F 3 , # B E , # A 2 , # 2 0 , MBE, # 3 3 , # B 
9 0 4 0 DATA 0 , 0 , 0 , 0 , 0 , 3 2 , 4 8 , 4 8 , 6 0 , 6 3 , 3 1 , 2 4 , 2 0 , 4 0 , 4 8 , 3 2 E 
9 0 4 5 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 3 2 , 1 6 , 4 8 , 2 4 , 6 0 , 3 1 , 6 3 , 6 3 , 6 3 l O t 1 4 DATA # A 2 , # 0 0 , # A O , # 0 0 , # B D , # F 5 , # B E , # A 8 , #C0, N42 , # F 
9 0 5 0 DATA 6 3 , 6 3 , 3 1 , 6 3 , 1 4 , 0 , 0 , 1 , 0 , 0 , 3 2 , 1 6 , 4 0 , 3 6 , 3 5 , 7 0 , # 8 
9 0 5 5 DATA 1 3 , 5 4 , 6 3 , 6 3 , 6 3 , 6 3 , 6 1 , 6 3 , 5 3 , 4 2 , 2 1 , 4 2 , 3 1 , 1 1 , 2 1 0 1 1 6 DATA • E 8 , « E 0 , # 1 F , # D 0 , # F 3 ' 1 9 6 

1 , 6 3 1 0 1 1 8 DATA # 4 C , # D 6 , # 9 B 
9 0 6 0 DATA 1 4 , 1 7 , 3 2 , 3 5 , 2 0 , 3 2 , 0 , 1 , 1 8 , 3 6 , 9 , 5 1 , 1 5 , 5 5 , 1 5 , 1 1 0 1 2 0 DATA # A 9 , # 2 0 , # 9 D , # F 5 , # B E , # 9 8 , # E 8 , # 9 D , # F 5 , #BE , # E 

5 8 , # 4 C , # C 1 , # 9 8 
9 0 6 5 DATA 3 1 , 3 1 , 6 3 , 6 3 , 6 0 , 6 0 , 5 6 , 1 , 0 , 0 , 0 , 1 , 1 , 3 , 2 8 , 3 2 1 0 1 2 2 DATA # A E , # F 7 , # B E , # E 0 , # 2 0 , # F 0 , # 3 
9 0 7 0 DATA 3 2 , 3 1 , 1 6 , 8 , 4 , 3 , 0 , 0 , 0 , 3 0 , 3 3 , 2 9 , 5 , 2 9 , 3 3 , 3 0 1 0 1 2 4 DATA # 4 C , # E 5 , # 9 8 ' 2 2 3 
9 0 7 5 DATA 0 , 0 , 0 , 0 , 4 8 , 5 6 , 6 0 , 6 2 , 6 2 , 6 2 , 6 1 , 6 1 , 6 1 , 6 1 , 5 8 , 4 1 0 1 2 6 DATA « A 9 , # 4 D , # 8 D , # F 7 , # B E 
9 0 8 0 DATA 3 6 , 0 , 0 , 0 , 0 , 0 , 3 2 , 4 8 , 0 , 0 , 0 , 6 3 , 1 5 , 2 3 , 1 1 , 5 1 0 1 2 0 DATA # A E , # 1 4 , # B F , # B E , # B 4 , U B F , # A 2 , # 2 0 , # 8 E , # 1 4 , # B 
9 0 8 5 DATA 5 7 , 3 , 6 3 , 6 3 , 3 1 , 3 1 , 3 1 , 6 3 , 5 2 , 3 , 6 0 , 6 0 , 2 2 , 4 2 , 5 3 , F 

6 3 1 0 1 3 0 DATA # A 2 , # 1 F , # A 0 , # 0 0 , N B D , 9 5 , # B F , # A B , # C 0 , # 4 2 , # F 
9 0 9 0 DATA 0 , 2 8 , 3 4 , 1 , 2 0 , I , 6 2 , 0 , 6 3 , 0 , 2 9 , 6 2 , 6 3 , 6 3 , 6 3 , 6 2 0 , # 8 , # C A , # E 0 , # 0 0 
9 0 9 5 DATA 2 9 , 0 , 6 3 , 3 3 , 3 3 , 0 , 0 , 0 , 0 , 0 , 0 , 6 3 , 5 6 , 5 3 , 4 0 , 1 6 1 0 1 3 2 DATA # D 0 , # F 3 , # 4 C , # 1 2 , # 9 9 
9 1 0 0 DATA 1 5 , 3 2 , 6 3 , 6 2 , 6 1 , 6 1 , 6 1 , 6 2 , 4 7 , 5 6 , 1 3 , 1 5 , 2 6 , 2 1 , 4 1 0 1 3 4 DATA # A 9 , # 2 0 , # 9 D , # 9 5 , # B F , # 9 8 , # C A , # 9 D , # 9 5 , #BF , # C 

3 , 6 3 A , # 4 C , # F D , # 9 8 ' 2 7 3 
9 1 0 5 DATA 0 , 0 , 0 , 0 , 3 , 7 , 1 5 , 3 1 , 3 1 , 3 1 , 4 7 , 4 7 , 4 7 , 3 9 , 2 3 , 8 1 0 1 3 6 DATA # A E , # B 2 , # B F , # E 0 , # 2 0 , # F 0 , # 3 
9 1 1 0 DATA 7 , 0 , 0 , 0 , 0 , 0 , 1 , 3 , 1 2 , 3 0 , 5 9 , 5 5 , 4 7 , 6 1 , 3 0 , 1 2 1 0 1 3 8 DATA « 4 C , # 2 1 , # 9 9 
9 1 2 0 DATA 0 , 0 , 4 8 , 5 6 , 6 0 , 3 6 , 2 4 , 5 2 , 2 , 6 0 , 4 8 , 3 0 , 3 6 , 4 0 , 4 0 , 6 1 0 1 4 0 DATA # A 9 , # 4 D , # 8 D , # B 2 , # B F 

3 , 4 8 , 4 8 , 5 6 , 5 6 , 5 6 , 6 0 , 0 , 3 2 1 0 1 4 2 DATA # A E , # F B , # B C , # E 0 , # 2 0 , # F 0 , # 3 
9 1 2 5 DATA 0 , 0 , 7 , 7 , 1 5 , 8 , 9 , 4 1 , 3 6 , 3 7 , 9 , 9 , 7 , 7 , 7 , 1 5 , 1 5 , 1 5 , 1 0 1 4 4 DATA # 4 C , # 3 0 , # 9 9 

3 1 , 3 1 , 3 1 , 6 3 , 6 , 7 1 0 1 4 6 DATA # A 9 , # 4 D , H 8 D , # F B , # B C 
9 1 3 0 DATA 0 , 0 , 0 , 3 4 , 6 2 , 3 4 , 0 , 0 , 0 , 0 , 6 2 , 3 2 , 6 2 , 3 2 , 6 2 , 0 , 0 , 3 1 0 1 4 8 DATA # A E , # 8 F , # B D , # E 0 , # 2 0 , # F 0 , # 3 

2 , 3 2 , 3 2 , 3 2 , 3 2 , 6 2 , 0 1 0 1 5 0 DATA # 4 C , # 3 F , # 9 9 ' 3 1 3 
9 1 3 5 DATA 6 2 , 3 3 , 3 3 , 6 2 , 3 2 , 3 2 , 3 2 , 3 2 1 0 1 5 2 DATA # A 9 , # 4 D , # 8 D , # 8 F , # B D 
9 1 4 0 DATA 3 3 , 3 3 , 6 3 , 3 3 , 3 3 , 6 3 , 3 3 , 3 3 1 0 1 5 4 DATA # A E , # 4 A , # B E , # E 0 , # 2 0 , # F 0 , # 3 
9 1 5 0 DATA 6 2 , 6 3 , 3 0 , 3 1 , 3 0 , 1 2 , 3 0 , 5 4 , 5 5 , 4 8 , 6 3 , 3 0 , 3 0 , 1 2 , 1 1 0 1 5 6 DATA # 4 C , # 4 E , # 9 9 

2 , 1 4 1 0 1 5 8 DATA « A 9 , # 4 D , # 8 D , # 4 A , # B E 
9 1 5 5 DATA 3 1 , 6 3 , 3 0 , 6 2 , 3 0 , 1 2 , 3 0 , 2 7 , 6 1 , 1 , 6 3 , 3 0 , 3 0 , 1 2 , 1 2 1 0 1 6 0 DATA # A E , # C F , # B E , # E 0 , # 2 0 , # F 0 , # 3 

, 2 8 1 0 1 6 2 DATA H 4 C , # 5 D , # 9 9 
9 1 6 0 DATA 1 2 , 1 2 , 3 0 , 6 3 , 6 3 , 3 0 , 1 2 , 1 2 1 0 1 6 4 DATA # A 9 , # 4 D , # 8 D , # C F , # B E 
9 1 6 5 DATA 0 , 3 2 , 4 8 , 5 6 , 6 0 , 6 2 , 6 3 , 1 5 , 3 0 , 5 1 , 5 1 , 5 1 , 3 3 , 0 , 5 1 , 1 0 1 6 6 DATA # A E , # B A , # B F , # E 0 , # 2 0 , # F 0 , # 3 

12 1 0 1 6 8 DATA # 4 C , # 6 C , # 9 9 
9 1 7 0 DATA 0 , 1 , 3 , 7 , 1 5 , 3 1 , 6 3 , 6 0 , 4 , 4 , 4 , 4 , 4 , 3 6 , 3 6 , 2 4 1 0 1 7 0 DATA » A 9 , # 4 D , # B D , # 8 A , # B F 
9 1 7 5 DATA 0 , 3 0 , 6 3 , 6 3 , 6 3 , 3 0 , 3 0 , 6 3 , 6 3 , 6 3 , 6 3 , 3 0 , 3 0 , 1 2 , 1 2 1 0 1 7 5 DATA # 6 0 

, 1 2 1 0 1 9 0 REM » » • JOYST ICK * » • 
9 1 8 0 DATA 3 1 , 3 1 , 2 5 , 2 5 , 2 5 , 2 5 , 2 5 , 3 1 , 6 2 , 6 2 , 3 8 , 3 8 , 3 8 , 3 8 , 3 1 0 1 9 9 : 

9 , 6 2 • HAMMER 1 0 2 0 0 DATA # 4 8 , # A D , # 0 1 , # 0 3 , # 4 8 , # A D , # 0 3 , # 0 3 # 4 8 , #A9 , # C 
9 1 8 5 DATA 1 2 , 1 2 , 1 2 , 1 2 , 1 2 , 1 2 , 1 2 , 0 , 5 1 , 5 1 , 6 3 , 6 3 , 3 0 , 3 0 , 1 2 0 

, 0 1 0 2 0 2 DATA # 8 D , # 0 3 , # 0 3 , # A 9 , # 8 0 , # 8 D , # 0 F , # 0 3 , # A D , #0F , # 0 
9 1 9 0 DATA 6 3 , 6 3 , 6 3 , 6 3 , 6 3 , 6 3 , 6 3 , 6 3 3 , # 8 D , # F E , # B F 
9 2 0 0 DATA 4 2 , 3 8 , 2 5 , 6 3 , 3 1 , 3 1 , 3 2 , 4 6 , 4 2 , 4 2 , 4 2 , 4 6 , 3 2 , 3 1 , 3 1 0 2 0 4 DATA # A 9 , # 4 0 , # 8 D , # O F , # 0 3 , # A D , # 0 1 , # 0 3 

1 , 6 3 1 0 2 0 6 DATA # 8 D , # F F , # B F , # 6 8 , # 8 D , # 0 3 , # 0 3 , # 6 8 #8D # 0 F , # 0 
9 2 1 0 DATA 2 5 , 5 5 , 3 4 , 6 3 , 6 2 , 6 2 , 1 , 4 1 , 4 1 , 4 1 , 4 1 , 4 5 , 1 , 6 2 , 6 2 , 3 , # 6 8 , # 4 C , # 0 3 , # E C 

6 3 1 0 2 0 8 MEM=«996D 
1 0 0 0 0 REM * * « * MACHINE CODE 1 0 2 1 0 READD:POKEMEM.D 
1 0 0 0 5 F O R T = 1 T 0 7 9 : R E A D D : P 0 K E H 3 F F + T , D : N E X T 1 0 2 1 2 I F D O t E C THEN MEM^MEM-*-1: GOTO 1 0 2 1 0 
1 0 0 1 0 DATA # A 2 , # 0 0 , # B D , M C 8 , H A F , # 9 D , # D F , # B C , # E 8 , # E 0 , # 5 1 1 0 0 0 RETURN • 
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CALPAC 
TEARNING 

SERIES 
Colour graphics l t d joocd as* used 
extensively to make l » i t a t a | mor* 
enjoyable. 

1 TENS AJ9C UHITS ADD1TIOW Yea 
may <hoo»« simple m u or sums 
which Involve carrying ten Helpful 
correction IIIJMIXO UT provided IF 
mistakes are mad* As attractive 
landscape U formed u the M M ai t 
tticcaaifully completed. and the 
M«n« l» animated al the end of the 
program. 

2. TOMS AND o w r r s s u w n m e T i o j i 
Choose simple or dlfllcatl m b i 
Either of Iht two methods of 
subtraction laaght in schools may be 
selected at like start of t lx p r o f r a a 
Detailed help is g*v«n tf e r rors ere 
made. Correct answers add sections 
to a bridge If no mistakes ar* made, 
the tank will drive across tb t 
completed bridge and fire its gnn 

J J. Warren 1963 
Published by CaJpac Compiler 
Software. 108 I t . rmluge Woods 
Crescent, St Johos. Wok log Svrrey 
GU2I IUP 

C A L I V X C 

•!. t .!• 

3 PICTURE PtOTTEB This program 
has been written so thai children can 
create their own pic tores oa th* 
television screen. It is so s t a p l e that 
even pr«r«adinf children can ose h . 
yet Its sophistication makes it 
tollable for producing mat ikolocr 
m i p s and diagrams 

i MOMTII AMMICA* MDUUtt Ih t s 
program helps to develop reading 
and comprehensive skills Tae 
complete sentences o t ing • word 
from lh( list on the screen Correct 
responses are rewarded b y the 
creation of an Indian scene which 
includes tlpls and boffaio 

Voa may replace the qcestioas in 
this program with yoor own 
(create a bank of up to 2 5 0 
questions with a 48K Spectrum). 
Any subject area may b t c k a i e s 

The programs on this cassette are 
subject lo copyright, and may m4 be 
copied, IranamHled. hired oe l e d 
without the written permission of 
Calpac Computer Software 

Z X 
VOL. 1 
FROM 

YEARS 

J* 

CALPAC 
LEARNING 

SERIES 

C A L P A C 
, , 

PROGRAMS 1-4 

I TEWS AND UNIT5 ADDITION 
? TENS AND UNITS SUBTRACTION 
3 PICTURE PLOTTER 
'1 NORTH AMFRJCAN INDIANS 

SPECTRUM 
FROM 6 YEARS II 16K 

48K 

l e a r n i n g 

Colour graphics and sound are osed II THE STRUCTURE OF TK1 HOWIX 
CKtenstvely to make learning more This program eaplalns bow the parts 
enjoyable of the flower are involved to the 

formation of seeds This Is a three 
9 HOUtrs. VERBS. A D J I C n v t i ASD part program which makes foil s m of 
ADVERRS Sentences are displayed high resolution eoloer graphics, 
and you select the named p e r n of I 2 lOmg DIVISIOlf This detailed 
speech. Instant feedback and helpful ' p r o | r M takes the learner through 
comments ensure positive learning toBj v i s i o n W D t j a easy stages 
Correct answers are rewarded by the Correction sequences arv 
creation of a coastal scene, w h k h Is automatically provided when they 
animated at the end of the program t r g m t d t d Sums with remainders 
10. VERB PRACTICE Yon have lo can be chosen If reqalred 
complete the sentences ostng the 
correct lenses of the verVs The 
program concentrates am those 
Irregular verbs that often cant* 
difficulty. An underwater landscape 
is created as questions are correctly 
answered. 

J J. Warren 1 9 8 3 
Published by CaJpac C o a p a l e r 
Software. 108 Hermitage Woods 
Crcscent, St Johns. Woking. S»rrry 
CU2I 1UF 

The programs on this cassette are 
subject lo copyright, and may not be 
copied, transmitted, hired or Unt 
without the written permission of 
Calpac Computer Software 

V O L . 3 
FROM 

9 NOUNS. VERBS. ADJECTIVES 
AND ADVERBS 

10 VERB PRACTICE 
11 THE STRUCTURE Ul Tl IE FLOWER 
12 LONG DIVISION 

SPECTRUM 
FROM 9 YEARS 

Our software is suitable for use in the home, school or college. 

For fur ther details or retail stockists please telephone:- 048 07 2584 

We have a demonstration cassette available tor retailers or schools. 

We would like to hear f rom good programmers, 
graduates or teachers wishing to participate in the 
expansion o f our Learning Series on the Spectrum, BBC 
Model B and other machines. 

Our software t«. available by direct mail trom:-
CALPAC C O M I ' L T K K S O F T W A R E 
108 H e r m i t a g e Woods Crcsccn t 
St Johns, WOKlNti , Sur rey CSL'21 I U F 
PR1CF. LIST 
CAI.PAC LEARNING SERIES VOL 1 
CALPAC: LEARNING SERIES VOL 2 
CAI.PAC LEARNING SERIES VOL ? 
CALPAC CHEMISTRY SERIES VOL l 
CALPAC CHEMISTRY SERIES VOL 1 
CALPAC PATTERNS 

loK or 4NK Spcctrum £9.50 
16K iv 48K Spcctrum £9.50 
leK or 4f K Spcctrum £9.50 
4SK Spectrum £7.50 
loK /.X81 £6.95 
lfrK ZXHI £5.95 

Additional features of ihe CAI.PAC LEARNING SERIES includc:-
•SjH.'llitnf checkers 
•"Help" cull up routine 
•Easy insertion of subnet material »«i your twn choice into the pioRianu 
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SPRITE ANIMATOR 
AND DEFINER i l P 
MANY MICROCOMPUTERS now on the market I high-resolution screen by Poking data directly I up from a menu. Option 3 should be chosen 
have a sprite graphics routine built into the into screen R A M . initially. Numbers corresponding to the 
MOS. The BBC micro, unfortunately, docs The definer program, program 1, wi l l only logical colour number in Mode 2 should be 
not, and trying to write your own using the give data for Mode 2 and therefore, is typed into the appropriate position. The 
V D U drivers tends to be slow. The sprite restricted to the Model B. Type in the cursor is moved around wi th the cursor 
animation program given here wi l l allow you program and run it. control keys. U p to 16 colours can be used 
to easily define and move a sprite around on a The program is a series of procedures called | and the sprite is made up o f 12 by 16 pixels. 

Program 1. 6 O O F O R J X = 7 TO 4 S T E P - 1 Program 1. 
6 1 0 I F ? ( b y t e X + I X + J X ) < 1 6 P R I N T ; " 0 " ; " "> ( b y t e X + I X + J X > ; E L 

A O R £ f l » » « » D E F I N E R V E R S I O N 4 » • * * SE P R I N T ; * " ? ( b y t e X - * - I X + J X ) ; 
2 0 P R 0 C _ I N I T 6 2 0 N E X T , 
3 0 R E P E A T 6 3 0 F 0 R X X - O TO 5 
40M0DE 7 6 4 0 F 0 R Y X - 0 TO 1 3 
3 0 m e n u X - F N MENU 6 3 0 ? ( H I r € M + 2 8 3 2 + 8 « X X + 6 4 0 » (Y7.D I V 8 ) • Y 7 . M 0 D 8 > - ? ( b y t e X * Y X 
6 0 I F M n u % - 1 MODE 7 : P R 0 C _ N E W • 1 6 » X X > 
7 0 I F m e n u X - 2 MODE 2 : P R O C _ V I E W 6 6 0 N E X T , 
8 0 I F m e n u X ° 3 MODE 7 : P R 0 C _ E D I T 6 7 0 P R I N T T A B ( 0 , 2 9 ) ; c o p y * 
9 0 U N T I L m e n u 7 . = 0 6 8 0 R E P E A T U N T I L I N K E Y ( - 1 0 6 ) 

l O O P R O C E N D 6 9 0 E N D P R 0 C 
1 1 0 E N D 70ODEFPROC_NEW 
1 2 0 D E F P R D C _ I N I T 7 1 0 F 0 R I X = 0 TO 1 9 2 
1 3 0 » T V 2 5 5 7 2 0 ? ( p i x e l X + I X ) = 0 
1 4 0 * F X 2 0 0 , 1 7 3 0 N E X T 
1 5 0 D I M p i x e l 7 . 1 9 0 , b y t e 7 . 9 5 7 4 0 E N D P R 0 C 
160PR0C_NEW 7 5 0 D E F P R 0 C END 
1 7 0 « F X 4 , 1 7 6 0 « F X 4 , 0 | 
1 B O t a b 1 e * « " 0 1 2 3 4 5 6 7 B 9 A B H D E F " 7 7 0 P R I N T ' ' " E n d o f l i n e " 
1 9 0 c o p y * - " C 0 P Y r e t u r n s Uo m e n u " 7SOENDPROC 
2 0 0 L 7 . - 1 7 9 0 D E F P R O C _ B Y T E 9 
2 1 0 E N D P R 0 C SOOFOR I X - 0 TO 1 9 1 STEP 2 
2 2 0 D E F P R 0 C _ E D I T 8 1 0 J X - 0 
2 3 0 P R 0 C _ C 0 L Q U R S 8 2 0 F 0 R K X = 0 TO 3 
2 4 0 V D U 2 3 , 0 , 1 0 , 1 2 8 , 0 , 0 , 0 , 0 , 0 , 0 , 1 9 , 1 , 2 , 0 , 0 , 0 , 3 1 , L X + 1 , 4 8 3 0 I F ? ( p i x e l X - * - I X > AND2 / N KX J7.=J7.-t-2~ ( 2 « K X + 1 ) 
2 4 5 P R I N T ; C H R * 1 3 1 ; 8 4 0 I F ? ( p i x e l X + I X + 1 ) A N D 2 ~ K X J X - J X + 2 " ( 2 * K X > 
2 5 0 F 0 R I7.<=1 TO 1 2 8 5 0 N E X T 
2 6 0 P R I N T ; M I D * ( t a b l e * , I X , 1 ) + " " ; 8 6 0 ? ( b y t e X + I X D I V 2 ) = J X 
2 7 0 N E X T 8 7 0 N E X T 
2 8 0 F 0 R J7 .= l TO 1 6 8 8 0 E N D P R 0 C 
2 9 0 P R I N T T A B ( L X - 1 > ? C H R * 1 3 1 ; M I D * ( t a b 1 e * , J X , 1) 8 9 0 D E F F N _ M E N U 
3 0 0 N E X T 9 0 0 C L S 
3 1 0 V D U 2 8 , L X + 2 , 2 1 , L X + 2 5 , 5 9 1 0 P R I N T ; C H R * 1 4 1 ; C H R * 1 3 1 ; S P C 1 0 " D E F I N E R " 
3 2 0 F 0 R X X = 0 TO 2 0 S T E P 4 9 2 0 P R I N T | C H R « 1 4 1 | C H R * 1 3 1 ; S P C I 0 " D E F I N E R " 
3 3 0 F 0 R Y 7 . - 0 TO 15 9 3 0 P R I N T " " M e n u : " 
3 4 0 e 1 e m e n t X » YX » 2 > 3 2 • (X 7.D I V 4 ) 9 4 0 P R I N T ' S P C 4 " 0 ) E s c a p e f r o m p r o g r a m " 
3 3 0 V D U 3 1 , X X , Y X 9 3 0 P R I N T ' S P C 4 " 1 ) R e s e t f o r n e w c h a r . " 
3 6 0 I F ? ( p i x e l 7 . + © l e m e n t X ) » 0 P R I N T ; " " ; E L S E P R I N T ; * - ? 9 6 0 P R I N T S P C 4 " a n d t o s e t w i d t h o f c h a r . " 

( p i x e l X + e l o m e n 17.) j " " ; 9 7 0 P R I N T ' S P C 4 " 2 > V I O N c h a r a c t e r a n d d i s p l a y d a t a " 
3 7 0 I F ? ( p i x e l X + e l e m e n t X ^ l ) = 0 P R I N T ; " " ; E L S E P R I N T ; * " 9 8 0 P R I N T " S P C 4 " 3 ) E d i t c h a r a c t e r " 

^ ( p i x e l X + e l c m n c i t X + l ) ; " " ; 9 9 0 P R I N T ' S P C 5 ; C H R * 1 3 0 ; c o p y * 
3 8 0 N E X T , 1 0 0 0 R E P E A T 
3 9 0 V D U 3 1 , 0 , 0 , 2 8 , L X + 2 , 2 0 , L X + 2 5 , 5 l O l O v a l =»INSTR ( " 0 1 2 3 " , G E T * ) 
4 0 0 R E P E A T 1 0 2 0 U N T I L v a l O F A L S E 
4 1 0 0 7 . = I N S T R ( t a b l e ? , G E T S ) 1 0 3 0 = v a i — 1 
4 2 0 I F ( D 7 . 0 0 AND P 0 S < 2 4 ) P R I N T ; ( M I D * ( t a b l e * , D X , 1 ) +CH 1 0 4 0 D E F P R O C COLOURS 

R * ( 8 ) ) ; : ? ( p i x e l X + V P O S * 2 + 3 2 * ( P O S D I V 4 ) + < P 0 S / 2 > M 0 D 2 ) = D X 1 0 5 0 V D U 2 8 , 2 7 , 2 3 , 3 9 , 5 
- 1 1 0 6 0 P R I N T ; C H R * ( 1 3 0 ) ; " 0 = B l a c k " 

4 3 0 I F I N K E Y ( — 1 2 2 ) VDU 3 1 , P 0 5 + 2 , V P O S 1 0 7 0 P R I N T ; C H R * ( 1 3 0 ) ; M l « R e d " 
4 4 0 I F I N K E Y ( - 2 6 ) VDU 3 1 , P O S - 2 , V P O S 1 0 8 0 P R I N T ; C H R f ( 1 3 0 ) ; " 2 = B r e e n " 
4 3 0 I F I N K E Y ( - 3 8 ) VDU 3 1 , P O S , V P O B - 1 I 0 9 0 P R I N T ; C H R * ( 1 3 0 ) ; " 3 - Y e l l o w " 
4 6 0 I F I N K E Y ( - 4 2 ) VDU 3 I , P O S , V P O S + 1 1 1 O O P R I N T ; C H R * ( 1 3 0 > ; " 4 - B l u e " 
4 7 0 U N T 1 L I N K E Y ( - 1 0 6 ) 1 1 1 0 P R I N T ; C H R * ( 1 3 0 ) j " 5 = M a g e n t a " 
4 8 0 E N D P R 0 C 1 1 2 0 P R I N T ; C H R t ( 1 3 0 ) ; " 6 = C y a n " 
4 9 0 D E F P R 0 C V I E W 1 1 3 0 P R I N T ; C H R * ( 1 3 0 ) ; M 7 - W h i t e " 
5 0 0 « X = 4 1 1 4 0 P R I N T ; C H R * ( 1 3 0 ) ; " B = B 1 / W h " 
5 1 0 V D U 3 1 , 0 , 7 , 1 7 , 6 , 1 9 , I , 1 , 0 , 0 , 0 1 1 5 0 P R I N T ; C H R * ( 1 3 0 > ; " 9 = R e d / C y a n " 
5 2 0 P R I N T " D a t a : " ' 1 1 6 0 P R I N T ; C H R * ( 1 3 0 ) ; " A = G r / M a g " 
5 3 0 P R 0 C BYTES 1 1 7 0 P R I N T ; C H R * ( 1 3 0 ) j " B = Y e l 1 / B l u e " 
54OFOR I X = 0 TO 8 8 S T E P 8 1 1 8 0 P R I N T ; C H R * ( 1 3 0 ) ; " C = B 1 u e / Y e l 1 " 
5 5 0 P R I N T ; " 1 2 0 0 P R I N T ; C H R * ( 1 3 0 ) ; M D = M a g / G r e e n " 
5 6 0 F 0 R J X = 3 TO 0 S T E P - 1 1 2 1 0 P R I N T ; C H R * ( 1 3 0 ) ; " E * C y a n / R e d " 
5 7 0 I F ? ( b y t e X + I X + J X ) < 1 6 P R I N T ; " 0 M ; *"? ( b y t e X + I X + J X ) ; E L 1 2 2 0 P R I N T ; C H R * ( 1 3 0 ) ; " F = W h / B l a c k " 

SE P R I N T ; * " ? ( b y t e X + I X + J X ) ; 1 2 2 5 V D U 2 6 , 3 1 , 8 , 2 2 
5 8 O N E X T 1 2 2 6 P R I N T ; C H R * 1 3 3 ; c o p y * 
3 9 0 P R I N T j " , ; 1230ENDPRQC 

) 
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Figure 1: Zero page4 locations 
used in the program 
& 70 — X% 
& 71 — Y% 
& 72) 
& 73) — X% ' 8 
& 74 — X% + 6 
& 75 — Y% MOD 8 
& 76 - (7 - Y% MOD 8) 
& 77 - (15 - Y% MOD 8) 
& 78 
& 79 - Y% DIU 8 ' 128 
& 7 A 
& 7B — Y% DIU 8 ' 512 
& 7C — counter 
& 7D — addresslow 
& 7E — pointer 
& 80 — pointer + 1 
& 81 — temp 
& 82 — temp + 1 
& 83 — byte 

Program 2. 

1 0 M Q D E 2 

2 0 X " / . = 5 0 : Y 7 . = 1 0 0 

3 0 P R 0 C _ A S S E M B L E < X 7 . , Y 7 . ) 

4 0 E N D 

5 0 D E F P R 0 C _ A S S E M B L E < A 7 . , B 7 . ) 

6 0 L 0 C A L X 7 . , Y 7 . 

7 0 F 0 R X 7 . = A 7 . T O A 7 . + 5 

8 0 F 0 R Y 7 . = B 7 . T O B 7 . + 1 5 

9 0 a d d r e s s 7 . = H I M E M + 8 * X 7 £ + 6 4 0 * 

( Y 7 . D I V 8 ) + Y 7 . M 0 D 8 

9 5 ? a d d r e s s 7 . = & 0 F 

1 0 0 N E X T , 

1 1 0 E N D P R 0 C 
(continued on page 117) 

When you are happy with the defined 
characters, record the data, read from left to 
right for the next program. 

To light up any byte on the screen in Mode 
2 use the expression: 
address = HIMEM + 8 * X% + 640 * 
(Y% DIV 8) + Y% MOD 8 
where X% and Y% have values in the range 0 
to 79, and 0 to 255, respectively. X % and Y% 
equal to 79 and 255 respectively, corresponds 
to the bottom right hand edge of the screen. 

Sprite is called up 
Program 2 wil l demonstrate this by fi l l ing a 

block o f yellow anywhere on the screen, 12 
pixels wide and 16 pixels high. When I 
translated program 2 into assembly language, 
it took between 1 to 2 hundredths of a second 
for a single call. Program 3 is my attempt to 
speed it up. 

Program 3 uses the fact that the difference 
in address between the top byte o f a text 
character is 633 greater than the address of the 
bottom byte of the character above. This is 
tested for in line 120. The assembly listing for 
this program is shown in program 4. 

A space must be set aside in memory for 
your data. This has to be done for each set of 
data bytes and is read into a byte array with 
the pling operator. 

The sprite is now called up from your own 
program with Call statement with three 
parameters. 

CALL sprite, X%, Y%, char % 
Char %is the name of the character you 

want to move and X% and Y% is its new 
postion. As the sprite has been EOK to the 
screen it can be erased by a further: 

CALL sprite, X%, Y% char % 
without erasing the background. X % and Y% 
can be replaced by any upper or lower case 
integer variable. 

Program renumbered 
The program has been renumbered from 

1,000 in steps of 10. This allows you 1,000 
lines for your own program to sit below it in 
memory. 

I would strongly advise saving the program 
before trying to run it as any mistake at this 
stage could easily result in a "Bad Program" 
error. 

Page 403 of the User Guide explains how to 
merge your program wi th the sprite 
program. 
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LUNA CRABS 
By MJ. ESTCOURT 

HAUNTED HEDGcl 
By DERE(K BRjjM/STER 

PEATH CHASE.. 
.By M.J. ESTCOURT' 

KompWo'n Joystick GompatTt̂ te 

mEGfl 

For any Spectrum 
ALL TITLES £6.95 INC VAT. 
SELECTED MICROMEGA PRODUCTS 
THROUGH: BOOTS, GREENS. ASDA. 
JOHN MENZIES, LASKYS, WIGFALLS. 
RUMBELOWS. HMV, SELFRIDGES. 
WH SMITHS. SPECTRUM SHOPS 
EVERYWHERE AND ALL OTHER GOOD 
SOFTWARE STOCKISTS 

Trade Enqiires 
RISM 01 2 5 3 2 2 7 * . . 
/EBSTERS S O F T W A R E 4 ) 4 3 6 ^ f l « 
IGHTNING R E C O R D S 
I I C R O D E A L E F W K — 9 T All 

Software Ltd 230 Lavender Hill London SW11 1LE 



Program 3. 

10M0DE 2

20X7.=60: YX=10

30PR0C_ASSEMBLE (X7., YX>

40END

50DEFPR0C_ASSE!iBLE < AX, BX)

60L0CAL XX, YX

70screenX=HIMEM+640*(BXDIV8)+BXM0D8

80F0R XX=AX TO AX+5

90addressX=screenX+8*XX

lOOFOR YX=0 TO 15

110?addressX=Si0F

120IF YX=(7—BXMQD8) OR YX=(15-BXMOD8)

addressX=addressX+633 ELSE addressX=

address'/.+l

130NEXT,

140ENDPR0C

Program 4. 13B0STA temp+1 2260CLC 
IOftEM *•#* Spri te example ••« 1590LDA(temp),Y 2270ASL A 
20MQDE 2 1600STA 8,71 2280R0L &73 
30PR0C .ASSEMBLE 1610LDA #0 2290ASL A 
40FC1R XX"10 TO 70 STEP 10 1620STA 8.79 2300RCX_ 8.73 
SOPOR YX-IO TO lOO STEP 20 1630STA S.7D 2310ASL A 
60CALL spr i Le,XX, Y7., l nvador */. 1640STA 8(73 2320R0C 8.73 
70NEXT, 16SOSTA addr eatihi yh 2330CLC 
SOEND 1660LDA V71 2340ADC addresslOM 
ViJREM »*#* M.iiri program 1670LBR A 23S0STA 

IOOODEFPRQC_ASSEMBLE 16R01 BR A 2360INX 
lOlODIM addrwccX 191,CODE 300 1690LBR A 2370LDA S.73 
1020D1M invadarX 95 1700STA 4i7A 2300ADC a Jdr oceti i gh 
lOSOpol nt«M"M&7Fi count«r»8,7C: temp-801 1710ASL A 23908TA' addr«sbX,X 
1040addrusbl ak*t>'/Dt ddOr ecoht <jl« - &7E 1720ABL A 2400D€X 
1030byt«=l*83 1730ASL A 24101 DA «o 
I060F0R NX=0 TO .92 STEP 4 1740STA temp 2420STA counter 
J070READ data 1730LDA 8.71 2430BTA 1,73 
lOSO!(i nvadftrX+NX)=data 1760SEC 2440.laooS 
1090NEXT 1770SBC temp 2430LDA counter 
11OOFOR PASS="0 TO 2 STEP 2 1780STA 8(73 2460CMP 8,76 
1110PX=C0DE 1790STA temp 2470BEQ over3 
1120r OPT PASS 1BOOLDA #7 2480CNP 8(77 
1130.sprite 1B10SEC 2490BF0 over-3 
1140JSR calculate IB20SBC tump 2SOOLDA address'/., X 
113OLDYH0 103OSTA 8.76 2S10CLC 
1160LDA 8.607 I84OLDA HIS 2320ADC MOl 
1 1 7oSTA Iwutp 1B50SEC 2S30STA addreseXtY 
1 1801.DH r,60b 1B60SBC temp 2340TNX 
1190STA tomp+» 1R70STA 8,77 2330!NY 
l200t.DA(tomp) ,Y 1BB0LDX #7 2360LDA addreitnX, X 
1210STA byto 1B90LDA 8.7A 2570CLC 
1220INY 1900.loop3 2S80ADC •fcOO 
1230LDA<temp),Y 1910ABL A 7.S90BTA addressX,Y 
1240STA byte+1 1920R0L 8.7B 2600JHP over 4 
12SOLDY *0 I930DEX 26l0.ov*jf-3 
1260LDX *0 1940BNE 1 oop3 2620LDA addr«cc7.tX 
1270BTY cauntpr 19SOSTA S<78 2630CLC 
12BO.1oap2 1960STA h 7A 2640ADC «i79 
1290LDA address7.,X 1970LDA V7B 2650STA address*,Y 
1300STA pointer X980STA 8(79 26601NX 
1310INX 1990LDA &7Q 2670INY 
1320LDA address?., X 2000ASL A 2680LDA addressX,X 
1330STA pointer+l 2O10R0L 8(79 2690ADC •8.02 
1340LDY counter 2020AGL A 2700STA addreaaZ.Y 
1350LDA(byt o) ,Y 2030RDL 8.79 27to.over4 
1360LDY «0 2040CLC 2720INY 
1370E0N(potritar >,Y 2050ADC 8.7 A 2730tNX 
13BOSTA(pointer),Y 2060BCC over 1 2740INC counter 
1390INC counter 2070JNC eddrennhi Qh 27301 DA counter 
1400INX 2U80CLC 2760GHP «16 
14J0CPX #192 2090.over 1 2770BNE loops 
1420BNE 1oop2 2100ADC 8(73 2780INC 8.70 
1430RTS 211 OBfX nver2 2790LDA 1.70 
1440.calculate 21202NC aririrp<r,5hi an 2800CMP « 4 
1450LDY #0 2130.aver2 2QL0BNE loop 4 
1460LDA &601 2140STA addrosslow 2820RTS 
1470STA to<np 21501NX 28303 
14S0CDA 8-.602 2160LDA addressbigh 204ONEXT 
1490STA te«np+l 2170ADC &7B 2830D AT A 8,00000000 , JV00000400,8(0f5050000 
1500LI>A<temp) ,Y 2180CI.C 2860DATA 8,00050505.8.04000000 ,8.0C4 04DOC 
1SIOSTA 8(70 2190ADC 8.79 2B70DATA t.t 1 1DOEOC,8(OA001 t t 1 , !<OCOCSOOO 
1320CLC 2200ADC M8(30 2BB0DATA 8.0C8E8E0C , 8.00220CC)C , 8(00220000 
131OADC *6 2210STA Jtldrcs'shi qh 2B90DATA «KXIOBO000t8.0C4D4D0C ,8.1133OC0C 
13408TA 8i74 2220LDXNO 2900DATA 8.00221 111, 8(00000000 ,8.08BABE08 
1550LDA 8(604 2230LDY«2 29100AT A VJSOFOAOS, 8.0A030S03,8.00000000 
lO&OBTA temp 2240.Ioop4 2920DATA bOOOOOOOO, 8,00000000 ,8.00000000 
15701 I>A 8.603 2250LDA8-70 2930ENDPRUC 
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i more action. .. more 
adventure... 

CDS M kro Systems CDS Micro Systems 
FRENCH IS FUN WINGED WARLORDS 

fy r £ 
IECTRUM SAFARI 

SPECTRUM I6/43K / 

ems...'Commodore 64, Spectrum, Oric /.. 
JojhnMenzies and other leading Computer Stores, or... Available direct from CDS Micro Systems 
d <tlose,Tickhill,Doncaster DN11 9LA.Tel:(0302)744129. (Trade enquiries welcome) . s*u<̂ mw*ooiy 

....and now the ultimate 
challenge COLOSSUS 
CHESS 2 0: the finest 1 
chess program ever 
written.  1 

Available for the 
Commodore 64 
£9-95 

new. .. Spectrum 
Arcade action 

XXX 3001 
XXX 3002 

SPECTRUM 
GOBBLE A GHOST 
CATERPILLAR 
LEAPFROG 
REVERSI 
3 0 PAINTER 
BOZY BOA 
POOL 

ZXBI ORIC 
XXX 1001 DODGEMS/CONNECT 4 XXX 2001 BOZY BOA 
XXX 1002 CASTLE ADVENTURE XXX 2003 REVERSI 
XXX 1003 BREAKOUT XXX 2004 
XXX 1004 BRICK-STOP XXX 2005 
XXX 1005 REVERSI XXX 2006 
XXX 1006 
XXX 1007 

CDS Micro Systems 
GERMAN IS FUN 

SPECTRUM 48K SPECTRUM 46K 

CDS Micro Systems 

SPECTRUM 48K SPECTRUM 16/48K/Z1 

CDS Micro Systems 



When he's forced (o. And/s into Teach and Tost 
Arithmetic and Bran Butter When he's 

not. then he enjoys Road Race Super Lander. 
Lucy piays a lot with Menage?* and 

Hcppd. and learns a lot with Alphabet . Vocabulary 
and Apple Tree (arithmetic) ' t i rfit 

How to progra 
with a VIC 2 

Judy's boyfriend, Bill, $ e x t e n d i 
his knowledge of BASIC 

with Programmer's Aid Cartndga 
He also plays a mean game of 

Sargon ll Ghess. 

Being pretty musical, Granny's 
favourite program tsType-a-Tune. 
But sl>e also likes a good Ramble, 

with Super Slot 

m 

Fo' Judy it's all work and no play, 
lust GCE progams: History. 

Geography, English. Biology. 
Physics and Chemistry. 

Grandad spends his time reviving 
his days in the RAF, w1h 

Mission Impossible. Alten and 
Omega Race. 



• " Dad escapes into 
another world with Cosmic 

Jailbreak but comes 
quickly down to earth again 

with Money Manager 
ill? and Vfcwritet 

m your family 
0 computer. 

Mum uses Robert Carrier's 
Menu Planner and feeds her 
brain with Mastermind 

and Quizmaster. 

j l r 

The VIC 20 can please all of the 
people all of the time because it has, 
quite literally, hundreds of software 
programs. 

Programs that are exciting, 
fun, educational, musical and always 
entertaining. 

There's ROM software (they're 
the cartridges you simply plug into the 
back of the computer) for only £9.99, 
and cassette programs (for use with the 
cassette unit) starting at under £5.00. 

No other home computer offers 
such a choice. 

Or, to put it another way: who 
in your family would have nothing to 
do with the VIC 20? 

We suspect that the answer is 
no one. 

Please send me Vicsoft, the free colour catalogue of VIC software. 

Name 

Address 

Postcodc 

The Commodore Information Centre, 675 Ajax Avenue, Slough, 
Berkshire SLI 4RC..Tel: Slough (0753) 79292. 

f i commodore 
VSYOC0384 
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H H H 

It is possible to get high 
resolution colour 
graphics on the Dragon 
micro. Vince Cockett 
tells you how. HI-RES CC 

Mode 3 character generator. CMW SIM 3 
nctfcvjo JO ClSjWU r. 

•- imti'irmvtfi • «»/*; 
« M h n i , 1 r.MiwncTti" utinfiATot 
w n w r 
//» i«iihi .»«.:%!• fc« nun : ca cu» 
M •*>.»« I . I 
!!•• KI-IWI'll 
i-» I r m •• l i t '.l.'li 
I - :>At.-« - Hi M '..I I- INIUIKIMlt • J . t l ' i i •"'••• ' .IPIH 
• - ' . i . m , u n t i l »o. I tcinw.u 

I io 
ITO n_e 
I * 'HIMJ-T. -•p-.f t"L CURKan, |K»€ r̂ t itpru »EV3. 
"ui -mt "iPtO" nitRir.f IME umc «cs jj ncoi 
• cR]<.::l-nlN1 'TO CGLUU? T'ir BLOCKS USt -COtvwo MITM -HE fcEVS. ' 

rn;v-T|ffciNi -ArjTn-ATtc CO'-w-i r.zzc JHOr-MiL 'crrrc ••. >•*. irttxnMi, i'ti*rvFP, »Cu LAS rnsw UP ro mie mc BUILD turn "-ra r-t tr- M â rriCM. 
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GRAPHICS 

THE DRAGON COMPUTER h a s a p o w e r f u l 
Basic vocubulary but getting detailed graphics 
as produced by other micros is very laborious 
if not impossible for many programmers. 
Character generator programs have appeared 
in various computer publications to assist in 
the creation of graphics for programs but 
generally fall short in their ability to be able to 
demonstrate the practical application of the 
results obtained. Moreover they all are only 
able to provide graphics for the PMode 4 
black and white resolution of the Dragon 
picture. 

T h e difficulty in providng colour graphics 
for the Dragon is the way the picture or bits 
are coded. In order to select any of the four 
colours available in each colour set the 
Dragon pairs the bytes in each bit as 
follows: 

1 memory byte 
1 1 I 1 I 0 I 0 I 1 | 0 I 0 

Paired bits 

Each paired bit can therefore be coded from 
value 0 to 3 giving four possible colour 
choices in the pair. Therefore to manually 
work out the calculations for the values to be 
set to colour each memory byte can be very 
laborious. 

T h e Mode 3 character generator simplifies 
not only the design of the graphics but also 
converts the values into " D r a g o n " Data for 
direct Poking to the picture. 

Additional facilities are provided by both 
the PMode 3 and PMode 4 generators are 
listed below: 
• U p to 10 separate characters can be 

O J R 

designed within the program and displayed at 
any one time. 
• L a r g e r size graphics up to a maximum size 
of three characters wide by three characters 
high can be produced. 
• A u t o m a t i c double height characters can be 
instantly made. 
• D e c i m a l code is produced for any graphic 
drawn. 
• A l l working is done in the Mode 3 or Mode 
4 resolution, each program containing its own 
character set. 
• D a t a input from other sources in either 
binary or decimal format can be handled, 
• i n the colour mode there is a full choice of 
background colours and also a choice of 
colour sets. 

In order to enter the information derived 
into your own program I have included the 
game of Frogsy. T h e game is provided in 
three programs which have to be joined 
together once each program has been 
entered. 

Demonstration program 
T h e demonstration program for graphics is 

titled Picture — listing 3 — which gives a 
good visual display of the build up of high-
resolution colour picture in Basic. 

Basically, what is going on is that each 
character is being Poked to the top left corner 
of the picture of the high-resolution screen. 
T h e graphic is then copied by the Get 
command and stored in the computer memory 
and then can be Put at any position required 
on the screen. 

What has been created is a user defined 
graphic in line with most other micros. 

T h e Put and Get routines are based on a 
screen grid similar in a way to using the 
Dragon print grid. In the program the 
varibles PX and PY are used to denote the 
horizontal and vertical positions to place the 
character. For this purpose the screen has 
been set with 32 horizontal and 24 vertical 

positions starting with the position 0 in the 
left corner. 

T o assemble the game enter the three 
programs and save each as a Basic program on 
a spare tape. T h e n select your games tape on 
which to Save the final program and save onto 
it program 1, the game Basic. Leave the tape 
where it stops and load into the computer the 
machine-code Basic program. Re-enter the 
games tape, select record/play on the cassette 
and run the machine code program to save a 
machine-code file to the tape. Repeat the 
process with the picture program deleting line 
1470 to allow the program to save the picture 
as a machine-code file to the tape. 

T h e game tape now contains the Frogsy 
Basic program, the machine code scrolling 
program and the game picture as a machine-
code file. 

On running the Basic program will auto-
matical ly load in the mach ine code 
information itself. 

Finally if anyone would like the Frogsy 
program on a cassette with machine code 
music plus the two character generators I will 
be most please to supply them for £6 plus 
P&P. For your assessment and combined 
game demonstration program on side two 
already includes the machine code. V Cockett, 
Rue Mahant , St. Saviour, Guernsey. 
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;«x iviviiMMNr-'hWir th: awium cur o« »*4 lkid",-ih io w BAVtNO THE A N V I A C T E A . .*to rwtM»4B2.-PKttm to continui •, isousBm. j 320 IF IMi »»<>•• - TV.EM220 1113 CLSl SCl*Cl9t).l 
730 limiT-HOCICHIUMD COLGUk <C 1*1 IJ-|CS 
740 iriMTlCSI I IIII NV30 
211) DITOI 17',A(2>,Bl2l,Cl7>,17(21,E<2I.Ft2),l;l71,HIZ),t <21 <21 ,u« I7SOI ,C<> 1200) .ClMTOOl ,CC<2005 .CD<20:>> ,CC«20 0- .cr-<200) ,CQ<21XI> ,01(2001 ,CI I2CO. ,CJI200».IU:2I .Kit) 2oO l~CDT4:rD-9CSHJULUItonS 11-C5) .C9 270 PSlNI«lS7,"plca<ll»"!CHI(*<17B) i--4it • rc*»T-0 TDa:nt:AiiArPCKE153a-<:«32> ,735-AiNEXT 1-K) cBouBt6iO 
TOO 
310 FCftT-O TO 4sDHA»«l*lT)»-bNia-:MC*T 3» DRUM* £>1150,37*-330 FCW'I-3 TO 9iDflAhmt<l)i,WJ|4-|«C«r 34o r i ^ ' T N U . I in- ICOPT»O TQ2:OI<AWNI* iT>--j<FTI2'i « - > T .ISO D R A U * B H | 4 . 1 J 4 ' .Ml*IS)-"8R20'«Nl«<ai ItM C«'A«-K»1|4,1W|KUI.T-/. TO fliC*.,-*.m« .II ••l«U7* .NEXT 370 D*AU-».HI30,1 25" t IWtGAVf- . S06U6VI 70 •U.> OMW-finiSO.I Wii\»»"RHITC«fi£CIU.L-iCiirj r«ri70 '90 Ofa'.u"tin 130,143" i A t -"eMTOMMO" • F*K,-,*21 to 4., , tWAWl«« 150 . I 3V1 At-" I TOO IMIIIT PRAIA-1IOOUH2170 4to i/.»>'iiv«->'CMra«eiCAA*iuotBa7i7r> 42-0 U.IIO,OI-I7,7I,CU(D 4-..-, rOKT»OII)nni:iKl>ltlLlm IOII.O!-I0.T.90..I Til hi: io, 
o.t; - iW.O-T) ,fJI 11 l l 
440 i :iir <0,165 I - <239,1721 ,F"SET ,B *ZO SETlO.OI <«"J,99),CH.G 
4to «TjT 1130,1U> - Oft/,171 ,A,P9ET t/O PUItl/O.JO)-!!??.^! ,D,f'TXT 

=UTH90,lo> «1'»T,|7I ,c,p££-
»fo nn<no, :0>-ivi/. i/i ,d,peet ico fui:730,if)-r237.l/>.t.rsrr 
3IO Pl/T:jK).40: - 1137,47) .r.PsEI 
37© P»/T<170,4<»-1177,47) ,S,PSET 
SiO rvrtlTO.401-11^7.*?> .M.P5ET 
540 PUT li"l0,40!-1217,47). I,HtJCT 350 f^r. 23-5. 401 !737,47> ,.J,c-3EI ixM PUT*23,:20i-l30,|-J7),A,PflET 37i- kji <ii .1701-08,127: ,a.»-::rT Wl PUT«30,t20l-<4A,l27»,C.*3£T S*) niTi7l,l2B>-<Ju,l J3I .O.PGTT Mil I.*.| , l2Bl-<38,13SI ,1.,1'HT hlO POTI39.IVID <*K, IXI i ,F,p£« • ATO PUTI?3.t36« 00,1411 .n.PGCT fclo miitii, i36>-i3B, l4Ji .ii.rorr 640 PUI«3t.l.V.)-<4A,1-131 ,1 ,I'M T 
MO HCMfCNI.t 
IJ.o mAw-hn<0l!M'iAt-<nHWM'0iH«CM*<.v:tiKv ' <* i « W i 00«W»2170 fcTo r>:u<ciivu.i 6UU W I l W I t." o /oo rvr<MO'l,VE.ii-<nnni,vi-.m ,CU.P3EI 7C0 IEM.IXISS7K235 TXEV720 IL!T7I0 
720 tFP£E«-U53l-v THEN UM CC»I 930. B/0 
730 lEITX» ii-.3i-B f>sOH3>l IHC.S rn CS»1 EOSu'B B&O.a/Oill n-'T-i I 74o M3Dj-io ONl>vr<nil n-Ev cn -.-a-: -unjn BB-D.370 
i v£-vt>: i TTO 1FPE£»'.<lSî -74 AMDVE>B TrEN US CS-1 r-Ĉ je. 980,S/o: 
W ^ - l l 7ao Jfri'f I > ircr>-"53 AMBI»J<l:U IIIFN ZNCS'l 9QSUMf70,ni>fiiw C=H3-t: 77c. tFTEEK<l33:--.M ASBIHCIM THES • t Gmicn70,S6'J: '*J 
•HO-ll 
780 tfTCE» I:-'.3I-«?I <V«0*.E<aa TICM ON r.c.I 6»u«j7o.uooi V fVf l l It: iritr. HT3I-on IVMDvl -I IIIFN ON C9*> Uirjil.H70,Mir..w e-vc-u 
(K»5 a<- !>*• i vi IIIO irA**"6' Tf« WllllNI)l'M),|lOC4M07OlC<IIIMITn II." ii ««-•!<" mi N«JOUNI>I'"|. I nvii>.o«70i001014vi Il-O irAt.'l" tlrt •JtlWJNIM90.il UJ'i ti.'.ii.. two ir.n-' I • l ill Nil: i INII •••in, i imr 10.O1 - yf.-r/i .«ji,»8C1iO 
oso» ̂ i-ioi uui ir.vi-o <m :r6».-c- inrNnr.uN0i90.iiPuriu.oi .cfi.PSEiiu 
Crju»".v I Oi OOTD669 660 OOtObVO n?r. TVT«M0,VE)-IH0''/,VF»9),El..PREaEliia '-«'•• a WO HT «HD, IH J" 9, VE* y) . IIL , vo: T | BETXW 
=00 "O -lsVE—I TOO :m• 11 MT -SELE- nawwc^RKMO -.•»«j-:ctran;7:70.SC7-riDl,>o. i 910 =0=CM160 vro A»-J»*-EY«: 3FU«-"« TirN770 ir«i GRM -"J" intv/M 94.j c-as; I All -A4 
*f.o rrr»v-r5 10=2 STEf'll 

•)70 VE-vt«:no-o •mo j-s 
«W0 i irn»3 IOi.' ^TI i l l 1000 J-J-l 
1010 MO'HI 1.1 in.') ':-»P0INT 11 .*» 1030 rWHI««lB;.MLW/,i:i 1040 IfC-O I14NCM CL9COO 1030 V-v-C»l*«' <7 31 
iCXiU fir>r* 1070 V-V-73* SUflo 0CAU-erw4.-«!:TTii '»i--bU7*iG0SUB2t»l*« .̂J-Vf-»«li 
W.0 
10"»0 'C«lY 
tioo »-0 11 to £Q=t.-D72IO 112>> CP1U4-DM7. i=o-..ic-—ji Arrarnc-:0'JT:vijL3QR»»r.»-»«c*TrOu 
U£<LLHr::7E-:90SJti:i /OiPOllsDl^O,: 1130 a*-:J*.E»«« " r~»rs'ii30 
11 40 G&S'JEil' l O 
1130 SEA*-' • Trt£K!3TII«ril9C', ::OUiUIIIVt AOi00T01170 
1160 IrAf-'B* T^NaDtrrtilVO.IiGMUDilaOsUOTOIZ^ 1170 OSO OOilrtil 190,1200,1VIO, 12?0,1230,1J40,: JTU), I TrtC, 1270,1280 1180 Hit < Ifi4.77.-<191 ,1141 ,BL,PflE££ril'lll<O.0>-<9«.OSi ,u ».,r̂ ETi£OTC630 IJ90 OCT 1194, 77. 11>»| ,fl«l ,A,ll|(HTIO,Oi-<eU.ltni .CA.OifU 112J, r.MI -IV-.127) .A,|-aCTlPur(lVl. I<II II37,17> .A.i-iu l l 
ni HIKN 
1200 0CTIIU4.//I I If | ,04. ,l>,llil.l.T <0.0) I IIII, Ml I .CP.OlPU M I/O, 101 - 1177.17) ,11. rail, Mil 1.11,120)-<30,1271 .H.l'lTTi 
RCtLun t?IO 0CMIU4.77I • l|«| .04) .C.ftlGCriO.OI im.nill .CC.SlK. I It -HI, 101 -<!•»/. I 71 ,C,PECT||-|)I <SV,I20>-I46.127».C.PS€T| 
RETURN 
1720 Eer<iD4.77.-<j«i.n4i ,p,GiGEI H7,oi <nil,88> .CD.OiPU I li*.1,l2e>-iJO.tI3) .D.PSETsfUl <710, 101 -l217,17).0.FSrTi «ETUt<v 17JO GETlto*,77>-H»l.34i ,r,GiGET<0,OJ-iUti,nB: ,CE.8:PU T<5t, I7fll-i3a.li3).r.PgETiKJI IVJO, IO)-<237.1/I .c.rpr-ri RETURN 
1740 GET<iti4.77i-ii9: ,U4) . r . s i K T w . o i - i t n . m i ,CF,6iPu 
T<lt0.401- : 157.4/1 ,F.PS=T.PIJI li"/, l7n>-<46. t RcTLRN I73f. EET<:&C.77I- :i9t ,641 .U.Cl PFT 10,01 -<cu.utll ,rG,5l=U T 1170,40):77.47l .n,PSETlPt/T<2a,13AI - IV>, 143) .C.'-JTTi RETURN IVM1 GET 11=4. / /. -< JQJ .04 i ,11, III GET I0,0)-<8B,UO) .."M.r,, f-u T < 190,40) - 1197,47) ,M,l*3ETl PUT(31 ,1 -1/,l -<TR, 1431 ,»«,••» T( REIUMi 
I7'0 GET(134,77) -1191,84>, I ,r.iurT<0,0)-iUu,c«ii .ri.r.iPy T <210,401-I3l 7.4/1 , I .PljrtiPUl I .TV, MM-<46,1431 ,1,1-TI| 
REttUN 
1200 «T< 1114. 771 - 1191,114) ,j,0inrr<0,0l - HHI.HH. ,CJ,0i»'U I 1730,40)-<21/.4/1 .J.POCTiRI IIUIN 12'N> IISRX-0 I* 5TFP2 1300 »U«»-0 ro 16 II I 1*7 1.110 C-F*'UIIIMI04.r/;,7/.V/7l 1320 rnoT-o lut I330 rt)"Tl-o T01 li40 PEET<lft4-1|.i;,e7»T»Y,C> 1330 NCXTTI ,T 
ITAO NE«rv.* 12/0 FCRTl̂  ro 4no GTEP32 1380 cc-rnT<ti/321•:1 1190 C*1AI.-CT̂ 4.--5TR*ICC-4J 
141x1 v-235-?E£> <4:*.i.Tt>,G0iut«inoiV-255-P£E«<4̂ *4.Ti: 
: 9RAU-IUU. • 1SOJUS2100 1410 ÊXT 1420 r,n5UB22l0tD»tAi4-aH?, 18B":"̂ -''I'nriSSê Pl'CESTSccnwTlN UE** 1 E0£iiU7170 1430 SOuNDl*».l 1440 ir i»EYIf " T̂  kR0UHC:9O.I i<ai|ajn72l0i503L.1i7:fcO« = OT01I70 ELST1440 1430 GC6U&221O:t«Afc-»«.:6a-|A»-,PLEAee0£Nltl<»Tir̂  FTT En-l(IIHIIB2t70 
1460 Af-tN»FV*l IFAI--" r»4TNI440 14/0 O-AaClAti Mi !F0< 1 UIU>|0 THEN 14-0 I 4IKI "JHt>0l90, I lORr.lW22lO 
I4VU 0f« CAO.OISIO.IVAI, 1330,1040, IM!VI, 1340. 1370.IV*>, I3«0,1600 iSOo rur 1 tu4. /»>-1 i«i ,84) .m .rwiii n t)0MJti?itoiuiitOf.5o 1310 ruH0.0I MB.ini ,CA,P9ETi(ir 
1520 I'Ul <0,01 - IM.MI .CO.rSETlBEttiHN 13.10 put<o.o)-itw.eai,tx,i-ji imrtURH t'j4o niT<o,oi-iaa.mi ,cd,psei iiiciurn 1550 Fur iO,OI - <Ptt.SU> .(I .PRETlREIUIflS 13̂0 FtjTio.ol IR0.38I .CF.fnrTiRFTURN 1570 rtir io,0>-<oo,nn> .CO,PSET:Nt-.liniN 
13EO »UI (0,0»-<e8.St»> .ai,PS£T,REiu.,M 1.390 putio.o>- <»9,B=> ,c:.psrrsrarruBN 16QO I'll! I0.0)-(0tl,na> ,r..1 ,PSETs Iter IAN 1610 3IriA/»<77).c0««l-ul0 77iKEAbA2t<T):Nr*T 1620 0[rMl»<lOnrô T'0TDl0:RI AONIi IT) i«E«l 1630 r)irpc*«9l tFCWI-f.Tn5|S£ACN2*< I I |NFXT,BETUSH 1640 U.30 0ATASU4K4D7I 2D2E«2 1660 L-ATABR4 1670 CATOHWI4B4D3IA.30 
W.l» CATAf*>»î MJ*»7ti2R3D2fiC.2 
law i ; A r A I . T . < i > n D 2 D 1700 DAIAflNR7»«jru>4Rlf Oi-liti 
I / 10 IIAT.*.MM<4F"1:4 I/JO llrtl(Wf«.l.UJ»#«4(l7114llt>4 1730 OAI/«IN*3M7?-.li4M4ia|-.-|r.> 1740 Cu\ TiiJIM 4 I r . t t x V/2I»«4D4 I /3l> nrtTAIIf .•»«J.-M*(4|K1 1760 W'WSlU.Wl. WIIIDA 1770 DA f «MI4f»i I7A2M72MXI2 1/1)0 rATAM..4t-,U,"»'-
170) L'ArAti4P7>o;«;o« lOW) DATAU4f~ V4X1C I IIIO RATARMI2LU4O404NI.4 1820 DAiAsm p̂iuTntoswi 
I Bin

1=50 l>AT«l-.Mjf5.CS.4U7K4ni>« 
1860 C-0TAUJt:M/7-. IJ4*».̂ 2BD4 ta/o rvi*Cfi'j«ft>iiTK-.vi)4 13B-J l.-ArAIJ4aO;S0CMlK11RT14 
IGOO cv.Tanu4tr»»>4!t;M^» 
IVCO C.".TA«4j2Sli-.?ai7R?MĴ >.D2 1910 L'AIAtv/2U2RS2R3MJ707 1920 I).YTA./2M«SW3J2»4_4&0«N:.2 * 

IV50 ' 1940 DATlVlllO.-7CR3n-J4.3S 19V) iviTnu5B2«ii-ut*.vr»4 196') LViTntir.il7FR3?D7L3BP3 
1970 tyiT/iWiiitn —ot I9IM r/iTABEU2£R2FlXiC» RTSB 
19W) UAIAW2U3NLM=U2eRFSĈ 8n: 
MM UHI^L-:.illK?=aifii 2010 Duluusi:7P-1FC2E« 7070 DftTBUK4ll*Illl-llFRT505 2010 (V)TAFKEU3:.L'2UtRrDC3 2040 DAT HI 7MZEZB06 
7060 n/iTAirtii ttt: 1 2070 IIAIATA/t I 101 1 7080 DATAXAM 1771 I 
3090 PAIAGU|1R40»M 4LH r.M.4 2IOD IIAIAXAZ4 <2611 7110 DATAXA/*<20i| 7170 PATAUN»lll.!«14IUi."Nt 4p;»*.4 71 M) Wl»/lfil)«R401LNV2»-
2140 DArnil'*IIIMI4U2*«04H.4 if a r>:i IVlTm«V2MM4..NMJ'404T. 4 216-J (.III IIRCUlLJSE<92,OI - < 14. , |Uf) ,'*j|.I ,l« ICOUORAlrJ< I C 
31IRUIUMN /t/0 F09T-I IU LLNIAJI 10C/W A! « . ABC I HI D» I D« , I . I I . Ml • 
•fcna-iNrirTiRETUWi 7IQ0 AI-HIOII3JR*(VI,2) 2ivo rri FN<n*i<3 TitMA»-*o*̂ i«iiji)iu7iv:) 2200 FOHI-l TO LeN<A*itW(A«ef7«<VALl«llD*(U*,T,l|)>*>BR2 -tNEXT«RETL«N 2210 I3C1I CRC5iLIM£<l.t<lT)-i254.190> .-Uf.T .HFiGCCt7.AL'J<cr. -11 :RE1UIN 
7720 50EUB22lO:CRiWBM2.iea-:A»—•EMTERO«OMRCR»nEC;̂*)L ««w N0RV-: aositir: TO 2230 aCl..tll)|9C, I 2240 A*-lNKI.Yi: I F A » - " TX.t.T*0 V.-sn GD3UE2taO 2260 11 Af-'B' THE/iKUVUfJO,.iGOT0250J 2270 IFAt-'O' HCNSCOOt9̂ .1 jfV.—3?78Oi£Laei'/70 '-7I1I) IXJ6UD2210 2290 W4AN'IV<2, lBa-iAI-'i IHEP4T̂<£EMll Jill mniWiER" i CUUIH 2170 7.1H9 roiWE-S III (III STEP It 2310 IHtAU 'IIM130, t ti«l • 2320 III-1 1 

7.110 A»-IM<r.y» 
2341/ II Ai-'C' IHIMUI (O.OI <V9,99I , 1*1,1'fll T I 5UUIII.'-.'I>llf. 
OIU02l6OiaillllMO 7730 IFA#<'O' 0I'U» •-•>- TMOC''30 2360 bl-n«.A»lDPAM"UI<4'lfr7*IV«.!A»l . 7170 [FLtH<tl«)-3 n<K23M tl r.r?530 23IKI raiJND190, »|V-VAL INI 2390 11 V>77.3 THENLlrc. < 14-7. ;ari-<254,tvoi .rnFSET.fc* iL»<A «'PH130,1 BO *:UOTO7320 2400 no-I 2410 FO'ilt-7 TO 0 8TEP-: 74TO 1FV< INTlVTI) TWCNFV—<KJ.VC)-IUn-9,V£-'/i ,111 ,P!3ET ELSEV-V-rNT<2ATl):Pur<MO.VE!-«H3-9.VC»9l .RL.PSEttl 2430 H3-iri»| J 7440 N=xrri 2450 saUND 190,1 2160 L1N1.II49, !B2l-l2'4.i-foi,l>SF?£T,Elf 74 70 ».EXTW£ 2*f» 30EUB22t0 
2490 00IIIA30 2500 G0SUOT210 7310 DRAH"lin7,lilll"iA»--ENT£ti»»l»«Atnrer»U«Brfl'illlr.i|in2l70 
2570 i oflvr.- i ra on - i tpi : 7530 DRAM"|.HI30,106" •-•040 FORKl l III on nrcri: '.•350 Al-"" 7360 m-IH«I V» 
7370 IFAI»"C' t'4M'IIH0,0)-<•»«.'/'/: ,OP ,PI I. f I lll/ll 11177 I Ol 0 tMlin7l/.0il»r066') 
251M l|-AI-:"0'' ORrtt> ' 1' '»*HJ5*0 73VO TIRAUV2I IVW <n»l)»-£«2-260O irA»-'t" TMESPUK-o.vr)-.H>«o,Vi..v..lil .PPEBETiOOI O7A20 .'6IU IFM-'O" IHEHf./T<lin,VEI - lM7»*»,Vr.O) .BL.Pttl !tSOItl7 
620 7A70 NEXTHO 
2630 ;auwni90,i!FQsi-iro ?ooo.>E>t 
2640 LI It'. 14V, I r.7. - 1254. . rwrSET, pr 76!>0 NEXTVE 2660 CII!;il022lO 
2670 GarathO 7/.DO PRIHT"AfiE VII) EJJRE <Y/•.: llt-IM<EY»! !F6*.-N- IM̂N 5CR££N1, 31KFTllSN 2700 3F6»-*V THEN s£w ti!2 7WO 

Program 1: Frogsy Basic. 170 m-iwtvii ira«." OIIA«< *o» ni>n« • I H C N I / O 
I I IO C O ' V M . I A I I 

410 470 
AI-U1RI1 FR 1 IDWU-IMI., l97-ir»WUll,'IO At l.ll't Itiri lW»AN-|r-2lO.I>»7'lO(milWl0 

IKO DlhAC2i 43l> AI-RTRt l.fjl I0-AN-I>"170.l92»i0liniliwi0 10 l-.LtA'rJ 20<l ' llltl-0 ro 22 on 1-71 w AIIAiA<OI «A»<4«CUI i»».ll 440 l» 1 li-O TKN700 
20 0C<*.»°llt' 210 Dirt |..4i ,l> 14: ,rt <«0) ,RY(4i>) 430 0-0 Ii- «6-s-A«R4. °bwl«Ll'-lll't<liMI) lOir t'l." . 1 • Iir 770 ĝ-o 460 iit:r.i»i77o III JO c< 117011 •on"CM>» >1201 »C"Rl 1120' I •i«»«ll»,l 210 IIIIIII170 470 raiii-o TO tNT<Tt/2»«nrr;7oooi.»4;xi 40 !):e£M;.i 2 4 0 a t r I » ' * . O , C Y . E I - I ; « H U M ; , I I - V . O I »-7L , P L . G 409 IFOn-l ti'twiryi 50 r-PT-l TCIOOOiNEXT 2:0 PUI IP»«'J.'-Y«n: - 1 tri.gi-7. (I-Ymll 171 ,Fn,»5ET 490 CATC340 
UL diwttmr. OAIIM 2AO rnr.3-1 TO 3:»CX1 . 3CO L-JUITSTk 10) 70 P-CCET 2 7 0 PUT(PX«a.rY. = :-|.pj.8i«7, (L-Y«LLL 171 ,BL,P«ET 310 IFL. IO IHISPX-pX-HP-_A»-17S3nS|IR"l IFPX<0 tllCNABO BC .2,2,2,V,2 -."IO RETU=ri 1FL>50 THEril'X-i'X.li=l.A>'T2S303bl'' • IFP7MI THEN6SO W RCnuavso 2VU til 1 ;ri«g.pv.=i-! tpj.ni .7,PY»B<7> ,FR,5 530 II M IK!«280)-254 O<0 ICi f63-B01-'126lu:M'-Y-PV-2»:PY ICO H3-0:9T-J5aOfiUI»76t> 300 Utl <<rx l)»=,e-T*3)-i <iPX-t) •!»> i7,PY»B-7) ,SL,5 -14 -. <pv- it): FLAY' T25tOI£Otl GARAA-C ' 1 3 F P V < 0 THCN6SO 
110 "J-TM-Erti 1F0«=' J" TH£^au-t:lt:!Ul*c 310 RETl)=ri S40 3 F G A - 1 THENS7Q I-.-J I R A J - - I — T V E M J A - 2 iMro::-) 32O DlriM»:0),>o=FT-O la T:r.rA3lU<TMr«ExT 5 3 0 1T-:.'J'FYJ| IFI«iC»fF<94> THEN PY=PY-2» ll'Y-l 41 '.3-: 30T0110 330 rs-O|UI-0«£i;-0: ' l-D:Dl-37 l>iFLAVT253n7CCFFG.-.EQ35-:C»--' : !ri>Y<C THE--6M 14*, CfiINT«399,-flIND TRHFUt:' JL.I t i l t / RIGHT TfJ .- 340 eCfi£trji,cc 

330 r . - R T - : -0 4:PiT^-rT-* TO TINEXT 
MO 3FPESK<343>-22.1 ti«"SPr̂ P«:-l:fT_AY' I73303SB"i IFPXiO tl',1 coirr: «. <"tRE TD JUrt= FQRWA5DS. 'iSCfi££M&,l:02TCil 340 eCfi£trji,cc 

330 r . - R T - : -0 4:PiT^-rT-* TO TINEXT 1HEN6SO 
6 0 34.0 t»Ut-4 n^tf 0 = T - 1 IU 10:PI A - L - T J N S A B C O E F G - L T J Is 1 :- 570 tFP£CI <34«l -223 T»«HPl-'l.liPL«VT2S5D3BB-| !F<>l>3t 1=.: r*t|MTC39e."l1IN0 THE TRAFFIC! U3E Lt> : . N I R I H «!!?- T1»11 -: -O t c: -Ate : c: - 7511POI-E «<M4 f r 3, o i T1CN650 u-_ rc ir.' «:nnw. .V.D " TO JLT1P.' iSCREEMO,'. 3-/0 ICRC-O TO riti*hiiir)60i»r«T 380 Uir.:»i740 
ITR W I M 0 4 & 4 , - W I L L I E * I 111" T < 1 7 0 ) • C O L O . ^ - ' O ' P I : I 2 B ' • SET • CI- 380 l-Hl.'O TvtNG05Ut940 390 I F P Y - 2 2 n i l M/ .70 R». iTfl. • 1:28i "01'CHRI 11201 •I'UIHIIU.I <,r.M!> 1 itini .390 Pv-:ciPi-i«.!Ai:i)JI-M«CO) 

4 0 0 U1I7 .T I790 (Program 1 continued on page 126) 
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ORIC AND SINCLAIR 
COMPUTERS. 

{C44I i:50. 164 1 Disc dr ives £ 2 3 3 
<£209i £234, 1&25 Printer £ 2 3 5 
IC220I £245, 1526 Pmue- £ 3 5 0 
I f 3 3 0 l C3G0. 

SWAN LEY ELECTRONICS 
The Computer Export Specialists. 

Dept YC, 32 Goldsel Rd.. Swanley, Kent BR8 8EZ. England. 
Tel: SWANLEY (0322) 64851 

Nothing extra to p»y. A<t prices .w induce. UK prices art: si»>v/ti first arid include past and 
VA 7. 7/ie second/x/ce 1 n txadtets cs tor etport customers <n Europe and /odudes insured air 
mail postage. The third price is for eipon customers outside Europe Urckid^g Austratio vtc) 
and mckiilvs insured /iirm&t f>ostoqc Official orders welcome. 

ACORN COMPUTERS 

Oric ! computers 43K £ 1 4 3 t £141 ) 
£151. One colour pr inter. Oric colour 
o u n i i ' £134 i £ 1 2 3 i £140 Su.cla • 
Spcct .u in 48K £ 1 3 1 i l l 31 . £ 1 4 3 . 
Spectrum 1HK £ 1 0 1 <£105i C117 
Mir. iodr.ve £70 <£651 £75, RS232 
in te r face l "70 l l " 6 5 i £ 7 5 Blank 
micortr ivi> nrirlrirloes £8 t£8 l £9 3?K 
memory upgrade l it tor 16K Spect rum 
i i isutt 2 nnd 3 on ly i l " 3 l <t '28l t 3 0 . 
i ..Her Master Unit lor the Spect rum 
i n c l u d i n g > p o o e h u n i t , s o u n d 
synthesizer, amplif ier and joyst ick port 
f S f i 11561 CG2. Fuller luM sized rOS 
•evboarc for tho Spect rum w i t h or ope < 
soscc Out £52 <£52i £62. Spec t rum 
p ' i n t L " i n t e r f a c e s w i t h C!>h ns: 
Centronics £57 <£53i 158 . KS232 £35 
£33 ' £38 ZX printer w i th 5 free rolls 

P3Pi;i i 41 '.£16) £56. ZX p r i n t c atone 
£36 l £38 l £50 5 printer roils £ 1 3 
£161 £21. ZXH1 computer £ 4 5 :£44 : 

£54. Z X & l 16K ram oac<5 £31 (£28! 
£ 3 0 . 

COMMODORE COMPUTERS 
Commoaore 6-1 £204 I C I 8 4 ) £704 
V.c 20 f 104 I f 97I <117 Conv. i to - to 
allow most ordinary mono casset te 
•reorders to be used w i th rhc Vic 7 0 
t n d Commodo iu 64 t 'O.Ub <£11i £13 . 
3a'(U"> pockutio: casset te «:o«virtii>» 

compatible ciiHMwtti; recorder £37 
I £ 3 8 I £ 4 4 . Commodo r o casse t te 
lecordei £43 l£44 | r 5 0 Ccm 'on i cs 
printer in te r faces Irir V>c-20 142 
• T 4 1 1 £46, lor Commodore 64 £45 

Electron £203 < f 7 0 9 i £229 . BBC 
Model B £404 i t 3 / 8 ) £ 4 0 8 1 4 " 
Colour monitor £ 2 2 8 i £ 2 2 9 - £319 . 
Kenriji double density d>5< inter lude 
sys tem fo i becb £ 1 3 9 i £ l 2 5 i £135 . 
W e stok the •/.hole ranee o-" Cumono 
disc dr ives 1or tne beeb c g. 100K 
single £230 i £ 2 2 0 l £740. Double 2 x 
400K C625 | f 5 E 0 I £ 5 8 0 . 

Epson 11X80 £306 i £ 2 7 1 . £302. Epson 
KS80F-T £346 <£3161 £ 3 4 6 . - S h m w a 
CTI CPHO I 22b ' £2181 £248 . Epson 
1X80 £ 4 4 0 l £4081 £438 . Epson 
MX 1 0 0 ' 3 C494 l £ 4 6 5 : £435 Oki 
Microline 80 £ 2 1 3 197: £ 2 3 8 . Oki 
Vlicrolino 84 £ 8 3 1 . Tne Ultra 21 
combined daisy whee l and elcctr ic 
typewriter £438 {£4151 £445 . The 
oiothcr TP?7 combined matr ix pr i tne i 
and uleCHC typewri ter £ 1 7 3 I f l 6 6 ) 
1'18fi. Juki 6 1 0 0 p/opor t ions l daisy 
wheel printnr £473 l £ 4 0 4 ] £434 
MCP40 colour printer £134 I £ 1 2 3 I 
t MO. Stii i STXflO thermal printer 
£158 11:1431 £163 . Inter face* to tun 
tho nltovi! pr inters f rom Commodore 
machine*: V ic -20 £ 4 ? tf «ai > £46. 
Cummudoie 64 £45 «t"44i £50 . We 
can supply inter laces to i u n the above 
printers; f rom Share computers 158 
l £521 £55. 

PRINTERS 

O N L Y 

£29.95 
+ £ 8 P&P 

Post Codo 
Send to: 

Stuart Tables. Unit-1. Stediford Trading Estate. B'ham B338BX 

A BUREAU FOR 
YOU COMPUTER 

•Rich teak finish 

'Adjustable divider positions 

' Big storage shelf for 
manuals & libraries 

PUT YOUR SYSTEM 

WHERE YOU WANT IT 

POST THIS COUPON TODAY! 

Please send me your Computer Bureau 

I enclose a cheque/postal ordr for £37.95 (incl. P&P). 

Name 

'Easy to assemble 

"Robustly built 

"Approx size 
width 37" height 36" 
depth 18" 

V17T 

48K SPECTRUM CHALLENGE 
FROM INCENTIVE SOFTWARE LTD 

<®>48K SPECTRUM 
1984 

THE GAME OF 
ECONOMIC SURVIVAL 

A G A M E OF 
G O V E R N M E N T M A N A G E M E N T 

FREE INSIDE: Pocket Guide lo 
Running Britain ! 
N003 f 5.50 

*fKS»tCIHVMCMAll€Nae 
f ROM INCENTIVE SOFTWARE LTD 

Al l p rograms run in t h e 4 8 K ZX S P E C T R U M and are available f r o m all 
g o o d compu te r shops In ease of d i f f i cu l ty please order direct using 
tho c o u p o n bo low. 

Please send m e (t ick box(es) requ i red) 

1984 • MOUNTAINS OF KET • SPLAT • 
All at £5.50each (inclusive of VAT and 1st class postage) 
I enclose cheque1 P.O. for £ or debit my Access Account No 

Name 

Address 

u - f f i ^ INCENTIVE SOFTWARE LTD., 54 London Street . 
Reading RG1 4SQ. Tel: Reading (0734) 591678 

SPLAT! 
ARCADE 

MOUNTAINS 
OF KET 

ADVENTURE 

A MONSTER OF AN ADVENTURE 
PROGRAM' COMBAT. IN1ER-
ACTIVf BEINGS. MONETARY 
SYSTEM. MAGIC. EDGAR. SAVE; 
LOAD FACILITY PLUS MANY 
OTHER FEATURES. 

As well as being a fast ingenious 
compelling adventure in itselfthe 
Mountains of Ket is the first of a 3 
part series that builds into a 
mammoth adventurers challenge. 

Incentive It could he adventofleous 

if you achieve 100%11 
NOD? C5.50 

ONE OF THE MOST ORIGINAL 
AND COMPELLING ARCAOE 
GAMES EVERPR00UCE0' 
STARRING ZIPPY!' 

"SPLAT' is one of the most 
addictive games I have ever played 
on the 4BK SPECTRUM. It is 
certainly the most original" 

Computer & Video Games 

NOW AVAILABLE FROM WH SMITH 
AND BOOTS. 

f 5.50 

THE BRITISH ECONOMY WITH YOU 
AT THE CONTROLS! WHAT SORT 
OF CHANCELLOR WOULD YOU 
MAKE WITH SEVERAL BILLION 
POUNDS TO SPENDS FIVE 
YEARS TO THE NEXT GENERAL 
ELECTION? GRAPHIC OISPIAYS. 
HISTOGRAMS & AN ANNUAL 
PERFORMANCE RATING ARE ALL 
INCLUOED TO SHOW HOW YOU 
ARE DOING. HOW MANY YEARS 
WILL YOU LAST? 
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(Program 1 continued from page 124) 
<••:<> i r r m i N i : i - > « t i . . i , i - v » u « a x > A < r v i r 
C I V I f v o I I ILNWI-U: 1 I If K - l l»« t t V l (Ml I w l l P t K I I • I ' V l l X A 

AM i r r . - I IMI NaloiCnrOAlo 
t i o o - i i t u r c M w 
6 4 n < K J T 0 « 6 0 
ASO l f » r 135,0 
db) F^.a^••OlCfC<CFCFCrC• 
670 =C~SC» I2OO-PYM0! M <PVr.0l " - r O i - I O 
Ato m - f B - n i r rR-o iiicNirHtXGC THWK-SC 
*<*•> a a i o s s o 
700 A-2iB-6 
7 SO FORT-I 70 70 
720 c - A t e i o - a ! 
730 cct-Oft* 
~*o Lmr: i ro-7,g6-T/<i-<izB»710i-»7/-» i ,P=£T,B 
/30 it 11 
7oO PuAY • L tOMi l &:0El.2':L4£O-2Cf2a5Cl.4ct.lC 
770 IFST-I TWEM3T-0IRETURN 
70-. DTJo.TfV.n,,M|rn|U4r,4l>7M.-»r07r,R4ll*nrrT«*. 407r<R4KR4ll7 
f.K4UV»"4l:041iH4|!4U;-_41«|(4HI)4l«4M4U7l.4ll?K4K>4»l»alj4l);'l.4U--:K 
4604_.><(14C'2NI.«DD2E«'1l/2M*V1E2F2D26RU*i«:_4ft«BD4e«4NR4U2 
• » n 4 ' i T M > 4 r r . 4 n r , | T i n ? r < 4 n R 4 F n 4 r > R 4 i i 4 r . « c 4 r r . n - * m o 7 u . 4 n n 7 P R 4 
MJ4<.4w>4uv*at4i.•-•» vi:7in/.iv»»f.i 2 
7*0 4 TMEN790 
• o o DOT0330 
910 OATAMMU4M4II4 
K O MTAMBNIMM2 

I DATA*04li4D2l 4I>7R4 
61? OMAMJ4P4D2M.4D2M.4 
=50 OATa*J2MU2R4Hl«N02B02 
MO 0atc/,4 ' .?l 4II7K4IID4 
V7» OATAU4R4BID2M.4D2M.4 
lino 0ATAHJ4R4DS3ER3 
8»0 5Alfoj?4u4RtDZML4D2 
950 DATAR4U2L4U/»I4I>4 
910 fUffS-7 TO LEN<A») 
OZO DRAU-CB-.»3<vf.-.:iiD*<a*.T.iM>--nR4-
•730 N E r T i F S T l W l 

, 3 9 
100 DATA8E,OA, 1 F , 1 0 , 8 E , 0 3 , 0 0 , A 6 , 8 4 , A 7 , A 0 , 3 0 , 8 8 , 2 0 , 8 c , 0 
B , 1 F , 2 6 , F 4 , 8 E , 0 A , F E , A 6 , B 4 , A 7 , 0 1 , 3 0 , I F , 8 C , 0 9 , E O , 2 6 , F 5 , 8 
E , O A , E O , 1 0 , 8 E , 0 3 , 0 8 , A 6 , A 2 , A 7 , 8 4 , 3 0 , 8 8 f E O , 8 C , 0 9 , E O , 2 6 , F 
4 
110 D A T A 8 E , O C , 0 0 , 1 0 , 8 E , 0 3 , 0 0 , A 6 , 8 4 , A 7 , A 0 , 3 0 , 8 8 , 2 0 , 8 C , 0 
D , O O , 2 6 , F 4 , 8 E , 0 C , 0 1 , A 6 , 8 4 , A 7 , I F , 3 0 , 0 1 , 8 C , O D , 0 0 , 2 6 , F 3 , 8 
E , O C , F F , 1 0 , 8 E , 0 3 , 0 8 , A 6 , A 2 , A 7 , 8 4 , 3 0 , 8 8 , E O , 8 C , O B , F F , 2 6 , F 
4 
1 2 0 D A T A B E , 1 1 , 0 0 , 1 0 , 8 E , 0 3 , 0 0 , A 6 , 8 4 , A 7 , A O , 3 0 , 8 B , 2 0 , B C , 1 
2 , O O , 2 6 , F 4 , 8 E , 1 1 , 0 1 , A 6 , 8 4 , A 7 , I F , 3 0 , 0 1 , 8 C , 1 2 , 0 0 , 2 6 , F 5 , 8 
E , 1 1 , F F , 1 0 , 8 E , 0 3 , 0 8 , A 6 , A 2 , A 7 , 8 4 , 3 0 , 8 8 , E O , B C , 1 0 , F F , 2 6 , F 
4 

1 3 0 D A T A B E , 1 6 , I F , 1 0 , 8 E , 0 3 , 0 0 , A 6 , 8 4 , A 7 , A O , 3 0 , 8 8 , 2 0 , B C , 1 
7 , 1 F , 2 6 , F 4 , 8 E , 1 6 , F E , A 6 , 8 4 , A 7 , 0 1 , 3 0 , 1 F , 8 C , 1 5 , E O , 2 6 , F S , 8 
E , 1 6 , E O , 1 0 , 8 E , 0 3 , 0 8 , A 6 , A 2 , A 7 , 8 4 , 3 0 , 8 8 , E O , B C , 1 5 , E O , 2 6 , F 
4 

1 4 0 D A T A 8 E , 1 8 , O O , 1 0 , 8 E , 0 3 , 0 0 , A 6 , 8 4 , A 7 , A O , 3 0 , 8 8 , 2 0 , B C , 1 
9 , 0 0 , 2 6 , F 4 , B E , 1 8 , 0 1 , A 6 , 8 4 , A 7 , I F , 3 0 , 0 1 , 8 C , 1 9 , 0 0 , 2 6 , F 5 , 8 
E , 1 8 , F F , 1 0 , B E , 0 3 , 0 8 , A 6 , A 2 , A 7 , 8 4 , 3 0 , 8 8 , E O , B C , 1 7 , F F , 2 6 , F 
4 , 3 9 , E N D 
1 5 0 T - 2 0 0 0 1 
1 6 0 R E A D A f 
1 7 0 I F A $ = " E N D " T H E N 2 1 0 
1 B 0 A = A + V A L ( M & H " + A * ) 
1 9 0 P O K E T , V A L C & H " + A * > 
2 0 0 T = T + 1 : G O T O 1 A O 
2 1 0 I F A - 7 3 7 7 6 T H E N 2 2 0 E L S E P R I N T " p r o g r a m e r r o r " : E N D 
2 2 0 C S A V E M a M / C O D E " , 2 0 0 0 1 , 2 0 7 3 1 , 7 3 0 

Picture program. 3TO CATAI 70,170. 169,169, 165, 149,85, 170, 169, IA3, TO, 
106,103,03,170 9=0 DATAl9S,:93.40,cO.«0.2M.13o,l'>5 
540 BOQU&: ISO I-IOI nnn RI.-9-. 

trcrTiSCRTEWl.l 330 p*-4,Pi - i iU^ani2)Oi fX-BiWt l j0 l2 lOiPX*- l5 iGO5uF12in li)| 'J i - v -Wi r *» :»« r r5L« i " • -
:-> otTC". • • ' . * i (.ii ,»•! m> lPX-20iGflfi.®l2l0iPr-?8i0O3UI>!2IO 102-C •.en & . . . 
4J "MO pv-R.pt -o , roRun?io i r -x - io i f lnFuBi2 io iF i - i7 io . -w«ai7 i 1030 DATA 170, l>a , l30 , : 3 ^ . 4 2 , l 7 ) . r t , l7( 
v i ciao»7 OiPk>26iooaw»3io 1040 lillUIIIVV 

: u ,o>-<733.1101 .PDCT.f* 370 RIH .1 r w car lypo 1080 
70 t<KQ*Z IIIO 0ATM1.T", 173,177,733,753,49,69,71 1,117,117,75!.75 1060 "X-I2l00iui : , :40i»>* ' l * i000.»l340ir 'x»27i0fr ' l l l l ' l 
>») •» ' . <25*111 )-<23G,<24»0il .PSC-.t* 9,aan,Av,69 in/.) rv»3H * -2 i< i in " i m i^»i ; ; i i III I •.•Mii'« .4iocou»t:< 
.., >i t»i- l / . i ' ' •: 107 Mf !•;• 590 OOQUOItTO H I -24HI0DUI/I -1" 
IOO CQL.OMJ v io i - v - i 4 n i - . - i u ; t . » i 7 i o i i v - i 6 i r x - n i f i o n i m i 7 i o i r i - i 4 i t » ) I f BO > v 7IFI - 4 i 3 0 i u » i r i . i - 1 • i . - io i - jn i ' i : » o i r x - i v i f i i ! IM 
•,lf» l . i s i in , 11 - 1235,' 1 ,P5ET SU012tOiP«-2Ol<K)'iUD121O *0iPX»2?iQawjni34.) 
120 ctur i. MO PY^o i rT - f i r -oo jp i z io iPVr iM iP^ iz i i ocg i i n t z i o I0?0 PV-9iP.<-2iG03UEl340|Pi v,003UUl 340|PX-I6i '.IIIUIIH.14 
ISO L(^C<0.1»I)- 123'J, 1 I I ,!'! J * 670 urn t i f - M l <>« t r o H i c 0lP*»24lU0aUUli4o 
140 13)11 630 DATO£5,26,8° ,101,170,170,69,69,B3,165,101170,1 1100 G0I01390 
l i v Hh i - i i i> ro 107 n r r r r 70,01,01 I l i a KM*, r r n i t i n . tn p n i f ijr 1C to scrocn for dcoLlu 

CCCOS6 640 a0£UBH20 Ml-Jtti crir . 
I /O LSK-IO.Tl I735,TI ,P3GT 63O Pr-16iPX-ieiSO51jB1210lPV-lBiPX-7iG0SUB:2I0lPX-l2i3 1120 F01T-0 TO 7iB£ACAiPC» E1576»ir»32) , t t i> t< l 
iso c a o - u ir iim 171 os IT-7OS r » - i os cnHJOl 7ia l i z o r t n i - O TO 7sRrA5a,P7»-E1537« IT.32) ,Ai\E<T 
I D t ! f i E < 0 . T - l i - i 2 C 5 , T ' l ; .PJ2.T 6S0 3ATAS3.rA.a:.69.0.0.69,69,83,5,69.81.0.0.91.51 1140 REf ««t Ucub:« 
200 i s> r 670 '303UB1 S20 1130 GET<0,0)-C15,7i.C2.S 
210 CCUÔ C 6QO rv- :4sPi-nsC3r: io i !7 iosrv- iA:Pi ( - r : . i t i= [ ia t2 io: rv- icsf x 11 t o RCTURN 
770 Lt f f f (0,gBi-<233,9ol ,P££r,BT -20sa0subl2t0 1170 REM put b l . r . l ^^«P^SC 
730 L-ti: l--3M41r,n=IJPI73n 6«0 DAT/169 • i 9 ,=5 , 64 ,69,0,20,20 1190 PUT:PX4e,Pyi-:<Px»e»-7,py.7> .fcu.P'>--
240 P '5952:OOSuBl 2 lo 7.-.0 cn^mi29o 1190 RETURN 
7TW r-60I6IG03UB1230 7lO i-y-14sl1-3seosuii:s70sl'x-iuiuusuui370<p/-20i003u£l3 

70 
1230 RCM put dcuB:« q r i p n i r 

2AO r-*37ninrra ip i73n 
7lO i-y-14sl1-3seosuii:s70sl'x-iuiuusuui370<p/-20i003u£l3 
70 1210 PUT<PX*6,Py*«l-' <pi«8i«13. <py»0i «7) ,C2,l'!X T 

270 L»OiP-41V2llai! l irH7>lir-4736lG0aJll730 7TO TATAR!,RI,Frt,1.17,0,rn,70 I7?n RETURN 
ZOO P. 4 7041005UB1230t P-47MI s (lir.ui 17 ••"» 7TO SUU1UI2TO 1230 1 IIHT-O 10 !l l l-C*-n-.T,t iMFIT 
710 l -7O40l0OTuro.230lP«7l04iCi0aUei2: ) 740 py-:t>«l ( - l 3i009l»l370iPX-l6iaOauBl370|P<-27i009Jl 1240 RETURN 
300 p-HOI IKKIIU1260Ip-96iCK6UB1260IP :C0SUB12«N 370 1730 onini250 
310 7v i rArAi (v , , i<M, i06, i (V i , i06, t /o .n i , n i , 170,I70,I70,170. IV.O rr»lT-4 TO 253 HCFIOiLJN-IT,P)-<T,P-7>,P1KI|NI XT 
320 1/0,170,71.71 >370 M: TIWITI 
•-lo la n , h i p , I,om 760 COO.H 1120 i2no ROl fcll.jlw if+jhIt Jill m I I I »L'««'I 
340 0*T*t 70, 1 : n , l 3«,1.1(1,0,120, 160,1 t o . I 7 i . I 70 . l 7g . l 70 , / / o ry - i4 i i - i - i r i ooo i«s i r io iPK- i4 ioaB iJo iv i o 179A TI7IT-0 TO 7 
130,0,0,0 /IKI CAT Air,. U9,131. 154, I/O . 1 70, 69 .1-'I 1300 REAClAiPOKCLS34K* 11 • l . ' i .Aifd x i l 
•30 KL f OIISPN 790 DC&.01290 1310 HIM got Olngtr b lo .k 
160 009J01120 IJOO rv - |4 i r i - l f c i0Cm»1370 1320 OET<O,O)-<;.7I , c i , r . 
- r o pen put bnaaoB o i l u i i i L tum n^-i^ OS" CA101/0. I /O , 113,1 1,115,1 /n, 1 7,17,113,169,85.16"».e5,S 1330 RETURN 
sue rj- l in-ri lKX5lHU210lPX'-'»iO09!.«i2tOiPX-17,0051181210 70,85,83 13411 I IPIt-<i III 7 i r j r j | t i | i T n , r , - r x . | i M r x T 
: P* K 241 tfj-jj* IV ic iivi) i *mmi iTO 1330 HEiimn 
i9o p » - t i p x - 6 i o c 9 u e t 2 i o i f x - i / i c u i u u i 2 t a n -m:i;t73UHiri 830 Py-l*|P«-24sOS9UEl2lO 1360 REf put s ing le ^ - j p ^ i c 
c 94U DATA1.21,21,0,0,0,B1,35 1370 r-ui i px .o . r y .o i - (<rx .n i .7 . <py,n: 171 ,r.i ,F3irr 

0S0 u:: i . f l i t /vo 1390 REIURTI 
410 • 560 PR-L4!PJ-;EI:0£JSUE!37C1 1390 COLOSO 
420 I—M dr.M , h l p , r«nt rp ^70 DATAI06, 127,106, 127,106,253*6-5,r,3, 170,535.170.730. 1400 LtNIMO.O) 1733,71 ,PSFT,PT 
430 0OTCS70.170,170.170,130,0.0,0,179,173. 170,170,100, 1/0,213.17.17 1410 PV-0sPX-3sQQaiBlieO:«t-llstajSUI)l JlXisrr-l'Jsr.-'lin!! 1 
O.O.O 580 GC9U6H20 80iPX-27iE0S.BlSe0 

t o s j i i i j a R9N PY-20IFR-OI5CR.R'L2LO 1470 nRAu-nn.-., i «7» ii4>jQ4rTP4ar>2i FR4U-IR3FGNL3FD2> BR »U4R4 
450 Px=2iPX»3:CC3ulll210iCX-MlG03UOI2IO 900 0ATAIO6,TU.,OA, 170,170, 170,I'/,/.V S4F.L4 [ BH4U4Nll4I>4R4NC2s »<«»*UA.4>J2R4TLC4 
4/c P*-tiPTT-|9iG0SUB12l0iPX-30:Q23u6:;IO 910 aosuei29o 1430 A* = • R4U2L4U2=4£04Ef;4»/i llXf;4ilL'«l>'i4>l- 41MR404UI; 4| I4P -
470 draa «h»p« Ktnrn »20 py-20.P>-3t.GO=UB1370 FISSI 1F07RK4)»l4l/7M;4'Ca«-
4»5 DOTA170.170,170,170. 130,0.0.0.47,7.34, •4,0.0,2,2 910 n.-.T<V.4,(W ,R4,n,n,.-.,A9,/iO 14411 IIIWU "llrV.4,1•77i.^407*»4l|?54^P4NII4Fl!:4R|2^V^rrD2EP•^ 
490 R3BJBI120 940 UCTJUB12-»0 1430 DRAU"BM16a,l92-.ai 
SOO »-T-:ir)f-4iGCRUOi:i0lPX»l2iGO5UBl2lOirI - i9 ,ooat ja i? i 930 PV-2CsPX-l9,£0£lJBl370 1460 RET" to roeoro U 'MI< t t n o v t l i n n MAO 
0ir l .?&iu.r. l lH)7U> 9A0 3ATAA4,44,74,74,64,0,B3,B5,A,0,1 '.0,257," ,n ,17. |T 14/0 l l l l l l l l 4 /FL 
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Program 2: Frogsy machine-code loader. 

1 0 D A T A B E , 0 8 , 0 0 , 1 0 , B E , 0 3 , 0 0 , A 6 , 8 4 , A 7 , A O , 3 0 , 8 8 , 2 0 , B C , 0 9 
, O O , 2 6 , F 4 , B E , O B , 0 1 , A 6 , 8 4 , A 7 , I F , 3 0 , 0 1 , 8 C , 0 9 , 0 0 , 2 6 , F 5 , B E 
, 0 8 , F F , 1 0 , 8 E , 0 3 , 0 8 , A 6 , A 2 , A 7 , 8 4 , 3 0 , B 8 , E 0 , B C , 0 7 , F F , 2 6 , F 4 
2 0 D A T A B E , O A , I F , 1 0 , 8 E , 0 3 , 0 0 , A 6 , 8 4 , A 7 , A O , 3 0 , 8 8 , 2 0 , 8 C , O B 
, I F , 2 6 , F 4 , 8 E , 0 A , F E , A 6 , 8 4 , A 7 , 0 1 , 3 0 , I F , 8 C , 0 9 , E 0 , 2 6 , F 5 , 8 E 
, O A , E O , 1 0 , B E , 0 3 , 0 8 , A 6 , A 2 , A 7 , 8 4 , 3 0 , B 8 , E O , 8 C , 0 9 , E O , 2 6 , F 4 
3 0 D A T A B E , O C , 0 0 , 1 0 , 8 E , 0 3 , O O , A 6 , B 4 , A 7 , A O , 3 0 , 8 8 , 2 0 , B C , O D 
, O O , 2 6 , F 4 , 8 E , O C , 0 1 , A 6 , 8 4 , A 7 , 1 F , 3 0 , 0 1 , B C , O D , 0 0 , 2 6 , F 5 , 8 E 
, 0 C , F F , 1 0 , 8 E , 0 3 , 0 8 , A 6 , A 2 , A 7 , 8 4 , 3 0 , 8 8 , E 0 t 8 C , 0 B , F F , 2 6 , F 4 
4 0 D A T A B E , O E , I F , l O , 8 E , 0 3 , O O , A 6 , 8 4 , A 7 , A O , 3 0 , 8 8 , 2 0 , B C , O F 
, I F , 2 6 , F 4 , 8 E , O E , F E , A 6 , 8 4 , A 7 , 0 1 , 3 0 , 1 F , B C , 0 D , E 0 , 2 6 , F 5 , 8 E . 
, O E , E O , 1 0 , 8 E , 0 3 , 0 8 , A 6 , A 2 , A 7 , 8 4 , 3 0 , B 8 , E 0 , B C , 0 D , E 0 , 2 6 , F 4 
5 0 D A T A 8 E , 1 1 , 0 0 , 1 0 , 8 E , 0 3 , O O , A 6 , 8 4 , A 7 , A O , 3 0 , B B , 2 0 , 8 C , 1 2 
, 0 0 , 2 6 , F 4 , 8 E , 1 1 , 0 1 , A 6 , B 4 , A 7 , 1 F , 3 0 , 0 1 , B C , 1 2 , 0 0 , 2 6 , F 5 , 8 E 
, 1 1 , F F , 1 0 , 8 E , 0 3 , 0 8 , A 6 , A 2 , A 7 , 8 4 , 3 0 , 8 B , E O , B C , 1 0 , F F , 2 6 , F 4 
6 0 D A T A B E , 1 4 , I F , 1 0 , 8 E , 0 3 , 0 0 , A 6 , 8 4 , A 7 , A O , 3 0 , 8 8 , 2 0 , B C , 1 5 
, I F , 2 6 , F 4 , B E , 1 4 , F E , A 6 , 8 4 , A 7 , 0 1 , 3 0 , 1 F , B C , 1 3 , E 0 , 2 6 , F 5 , 8 E 
, 1 4 , E O , 1 0 , 8 E , 0 3 , 0 8 , A 6 , A 2 , A 7 , 8 4 , 3 0 , 8 B , E O , 8 C , 1 3 , E O , 2 6 , F 4 
7 0 D A T A B E , 1 6 , I F , 1 0 , B E , 0 3 , O O , A 6 , 8 4 , A 7 , A O , 3 0 , 8 8 , 2 0 , 8 C , 1 7 
, 1 F , 2 6 , F 4 , 8 E , 1 6 , F E , A 6 , 8 4 , A 7 , 0 1 , 3 0 , 1 F , B C , 1 3 , E 0 , 2 6 , F 3 , 8 E 
, 1 6 , E O , 1 0 , 8 E , 0 3 , 0 8 , A 6 , A 2 , A 7 , 8 4 , 3 0 , 8 B , E O , 8 C , 1 5 , E O , 2 6 , F 4 
8 0 D A T A 8 E , I B , 0 0 , 1 0 , B E , 0 3 , 0 0 , A 6 , 8 4 , A 7 , A O , 3 0 , 8 8 , 2 0 , 8 C , 1 9 
, 0 0 , 2 6 , F 4 , B E , 1 8 , 0 1 , A 6 , 8 4 , A 7 , I F , 3 0 , 0 1 , B C , 1 9 , 0 0 , 2 6 , F 5 , B E 
, 1 B , F F , 1 0 , 8 E , 0 3 , 0 8 , A 6 , A 2 , A 7 , 8 4 , 3 0 , 8 B , E O , 8 C , 1 7 , F F , 2 6 , F 4 
9 0 D A T A B E , 1 A , 0 0 , 1 0 , 8 E , 0 3 , 0 0 , A 6 , 8 4 , A 7 , A O , 3 0 , 8 8 , 2 0 , 8 C , I B 
, 0 0 , 2 6 , F 4 , 8 E , 1 A , O 1 , A 6 , 8 4 , A 7 , I F , 3 0 , 0 1 , B C , I B , 0 0 , 2 6 , F 5 , 8 E 
, 1 A , F F , 1 0 , 8 E , 0 3 , O B , A 6 , A 2 , A 7 , B 4 , 3 0 , 8 8 , E O , 8 C , 1 9 , F F , 2 6 , F 4 



COMMODORE64 • SPECTRUM • BBC • ORIC • DRAGON 'TANDY 
IF YOU THINK YOU'VE GOT 

THE BETTER OF YOUR COMPUTER, 
YOU'D BETTER THINK AGAIN.... 
We all enjov a good action game on our home computers, but after a while doesn't chasing the alien 

across a screen wear a little thin? That's the time to take on the superior challenge of a Warmaster strategy game 
plenty of action, plenty to think about, and plenty of titles to suit every taste. 
Take on Warmaster and really,put your home computer through its paces 

l O T H L O R l E N f * 

CONFRONTATION 
Build-on game that offers a basic format 
for any modern, non-nuclear conflict. 
Contains a modem European scenario 
with facility to create others of your 
choice using air and land forces. 
Iwo-player game. 
Spectrum 48K £7.95 
BBC-B £7.95 

RED BARON 
Offers the excitement of arcade action 
but requires the tactical thought of war 
games. Pit your biplane against one or 
two of the Kaiser's aces in this aerial 
combat game. 
Spectrum 48K £5.95 

DREADNOUGHTS 
Suspense-filled high seas drama as the 
pride of the German Grand fleet is locked 
in battle with the Royal Navy. 
Two-player game. 
Spectrum 48K £5.95 

BATTLEZONE 2000 
Futuristic wargame. 

Your tanks, missile 
launchers, infantry etc. 

have to destroy an all 
powerful computer-

controlled battle machine. 
Can you save Planet Earth? 
BBC-B £6.95 

PARAS 
Dramatic all-graphics campaign. 
Your hand-picked force has dropped 
behind enemy lines to capture a strategic 
river crossing. Two versions of the game 
with ten levels of play. 
BBC-B £635 
Spectrum 48K £5.95 
Oric 1 48K (coming soon) £6.95 

JOHNNY REB 
There's still plenty of fight left in the 
Confederate South as each side sele 
forces to manoeuvre on a full-graph 
battlefield. Play against the compute! 
challenge a friend. 
Spectrum 4BK 
Oric 1 46K 
BBC-B £l 
Dragon 32/Tandy Colour 32K 
Commodore 64 (coming soon) 

Available from John Menzies, Lightning Dealers and better 
software shops or dip the coupon for fast delivery. 

| Please send me {tick box) 
Conf ron ta t ion 

Johnny Rob 

Spectrum 48K £7.95 • 
BBC-B £7.95 • 

Red Baron Spoctrum 48K £5.95 • 
Paras BBC-B £SJ5 Q Commodore 64 

Spectrum 48K £5.95 • Dreadnoughts 
Oric 1 48K looming soon) £SJ5 • Bat t lezone 2000 

Free colour catalogue listing all Lothlorien games • 

Spect rum 48K £5.50 
Qric 1 48K £6 95 
BBC-B £6.95 
Dragon 32 .Tandy 
Colour 32K £6.95 
lcorn-rg soon) £695 
Spect rum 48K £5.95 
BBC-B £6.95 

I enclose a cheque/P.O. for £. 

Please debit my Access No .. 

Name 

_made payable to M C Lothlorien. 

/ Signed 

Address. 

LOTHLORIEN the mind stretcher 

Send to: M C Lothlorien, Dept.YC3,56a Park Lane. 
Poynton, Cheshire SK12 1AE. m » > » m 
Tel: Poynton(0625)876642. ^ 



New-Sinclair QL 
There's no comparison chart, b 

The Sinclair QL is a new computer. 
Not just a new Sinclair computer, 

but a totally new sort of computer -
nothing like it exists anywhere. 

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

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

The Sindair QL has 
128K RAM. Big deal? 
Several micros offer 128K RAM, or 
more, as standard.The 'What Micro?' 
table for December 198B lists over 
50 of them - but 40 of the 50 micros 
listed cost over £2.500! 

The Sinclair QL offers you 128K 
RAM for under £400, and an option 
to expand to 640K That's a lot of 
bytes to the pound! 

The Sindair QL has 
a 32-bit processor. 
Who else? 
Under £2,700, nobody. Even the new 
generation of business computers, 
such as the IBM PC are only now 
beginning to use 16-bit processors. 

At prices like this, the Motorola 
68000 family-widely regarded as 
the most powerful microprocessors 
available-will remain a luxury. 

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

You can also be sure that theQL 
will not bccome outdated. 32-bit 
archi tecture is future- proof. 

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

Exdusive: new QDOS 
operating system 
No competition! QDOS sets a new 
standard in operating systems for the 
68000 family of processors, and may 
well become the industry standard 

QDOS is a single-user, multi-
tasking, timc-sliced system using 
Sinclair's new SuperBASIC as a 
command language. 

One of its most significant 
features is its very powerful multi-
tasking capability - the ability to run 
several programs individually and 
simultaneously. It can also display the 
results simultaneously in different 
portions of the screen. These are 
features not normally available on 
computers costing less than £7,000. 

Eleven input/output ports 
QL ROM Cartridge slot 
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— Expansion slot 

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

It is a full-size QWERTY 
keyboard, with 65 keys, including a 
space bar; left-and right-hand shift 
keys; five function keys; and four 
separate cursor-control keys - key 
action is positive and precise 

A membrane beneath the 
keyboard protects the machine from 
dust (and coffee!), and for users who 
find an angled keyboard more 
comfortable, the computer can be 
raised slightly at the back by small 
detachable feet 



Microdrive extension slot 

£399 
>ecause there's no comparison! 

Advanced new friendly 
language - Sinclair 
SuperBASIC 
The new Sinclair SuperBASIC 
combines the familiarity of BASIC with 
a number of major developments 
which allow the QL's full power to be 
exploited. 

Unlike conventional BASIC, its 
procedure facility allows code to be 
written in dearly-defined blocks; ex-
tendability allows new procedures to 
be added which will work in exactly 
the same way as the command pro-
cedures built into the ROM. and its 
constant execution speed means that 
SuperBASIC does not get slower as 
programs get larger. 

2x Local area network 
TV (UHF) Monitor | 
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Two 100K microdrives 
built in 
The Microdrives for the Sinclair QL 
are identical in principle to the 
popular and proven 7.X Microdrives. 
but give increased capacity (at least 
100K bytes each) and a faster data-
transfer rate. Typical access speed is 
3.5 seconds, and loading is at up to 
15K bytes per second. The Sinclair QL 
has two built-in Microdrives. If 
required, a further six units can be 
connected. 

Four blank cartridges are 
supplied with the machine. 

Included - superb professional software 
The suite of four programs is written by Psion specially for the QL and 
incorporates many major developments. All programs use full colour, and 
data is transportable from one to another. (For example, figures can be 
transferred from spreadsheet to graphics for an instant visual presentation.) 

Word-processing Business graphics 

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

A beginner can be using QL 
Quill for word-processing within 
minutes. 

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

Spreadsheet 

QL Easel is a high-resolution colour 
program so easy to use you probably 
won't refer to the manual! It handles 
anything from lines, shaded curves or 
histograms to overlapping or stacked 
bars or pie charts. QL Easel does not 
require you to format your display 
before entering data; it handles design 
and scaling automatically or under 
your control. Text can be added and 
altered as simply as data. 

Database management 

QL Abacus makes simultaneous 
calculations and "what if' model-
construction easier than they've ever 
been. Sample applications are 
provided, including budget-planning 
and cash-flow analysis. QL Abacus 
allows you to refer to rows, columns 
and cells by names, not just letters 
and numbers.Function keys can be 
assigned to change a variable and 
carry out a complete "what if 
calculation with a single key-stroke. 

QL Archive is a very powerful filing 
system which sets new standards, using 
a language even simpler than BASIC. 
It combines ease of use for simple 
applications - such as card indices -
with huge power as a multi-file data 
processor. 

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

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

The Sinclair QL challenge 
If you're seriously considenngany 
other computer, post the coupon for a 
blow-by-blow comparison We'll take 
a published comparison chart for the 
machine you're considering (not one 
we've crcated ourselves) and give you 
the Sinclair QL figures, detail by detail. 

Take action today! 
To order by mail 
- complete the coupon and send 
it to the FREEPOST address below. 
For credit card holders it may be 
possible to extend your credit limit 
Full details will be sent when we 
acknowledge your order 

To order by telephone 
- phone Camberley (0276) 685311; 
- have your credit card (Access, 
Barclaycard, Trustcard) number ready. 
It may be possible to extend your 
existing credit limit Please ask our 
telephone staff for more details. 
Please do not use this number for 
other enquiries. 

For more information 
Phone Camberley (0276) 686100, or 
use the coupon to get a QL brochure. 

Please allow 28 days from receipt of 
order. Remember that Sindair offers a 
14-day money-back undertaking. 

IE?) Sinclair, QL, QDOS. QLUB and ZX Microdrive 
dre trade marks of Sinclair Research Ltd 

Send to: Sindair Research Ltd, Computer Division. FREEPOST Camberley. Surrey. GU15 3BR. 
Qty Item Code 

Sindair QL Computer 6000 
Item Price £ 

39900 
Total £ 

QLUB membership (one year) 6100 35.00 
Postage & packing (any order over £390) 6999 

Please tick the appropriate box-
• I enclose a cheque made payable to Sinclair Research Ltd for fL 
• Please charge my Access/Barclaycard Trustcard Account No. 

Mr/Mrs/Miss 
Address 

Signature. 
I I I 

L Please send me a chart comparing the Sinclair QL computer with a 

• Please send me a Sindair QL brochure 

: 4 0. ' I I 

Sindair Research Ltd, Stanhope Road. Cambedey. Surrey, GU15 3PS 
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DISPLAY Richard Taylor points 
the way to better 
graphics display 
commands for the 16K 
and 48K Spectrum. 

Listing 1. 

6 4 6 2 4 - 2 5 3 2 0 3 1 2 1 2 6 1 9 2 4 2 

6 4 6 3 0 - 9 3 9 2 2 2 9 4 2 6 9 9 2 

6 4 6 3 6 - 2 0 3 1 l O 2 5 2 5 3 8 6 1 3 

6 4 6 4 2 - 2 0 3 0 0 2 0 5 1 3 6 2 5 

6 4 6 4 8 - 4 8 1 4 4 2 8 5 9 2 6 2 

6 4 6 5 4 - 1 9 2 1 6 6 3 2 1 1 3 5 3 5 

6 4 6 6 0 - 3 5 3 4 9 3 9 2 2 3 1 2 5 4 

6 4 6 6 6 - 2 3 4 4 0 2 2 0 7 1 1 2 3 1 

6 4 6 7 2 - 1 7 2 2 4 T 2 5 2 2 2 9 2 6 2 3 0 

6 4 6 7 8 - 1 2 7 7 9 2 2 3 2 4 6 3 2 1 8 5 

6 4 6 8 4 - 3 2 9 2 3 1 2 6 1 9 2 3 

6 4 6 9 0 - 4 8 2 4 0 2 2 5 2 4 1 7 2 6 

6 4 6 9 6 - 1 9 2 3 4 8 2 5 1 1 9 1 9 

6 4 7 0 2 - 2 6 2 2 5 3 4 9 3 9 2 1 6 7 

6 4 7 0 8 - 3 2 2 2 1 2 0 7 1 1 2 3 5 9 4 

6 4 7 1 4 - 3 5 8 6 2 3 5 2 0 5 2 2 3 2 5 2 

6 4 7 2 0 - 2 2 3 2 5 4 4 7 4 0 2 0 2 2 2 5 

6 ^ 7 2 6 - 3 4 9 3 9 2 2 1 7 3 3 8 8 

6 4 7 3 2 - 3 9 2 1 7 2 0 1 2 3 3 1 0 8 1 0 5 

6 4 7 3 8 - 1 1 0 2 2 9 7 4 ' 2 5 3 9 8 1 1 1 

6 4 7 4 4 - 2 4 8 1 4 5 : 2 5 3 9 9 1 0 5 1 1 4 

6 4 7 5 0 - 9 9 1 0 8 2 2 9 5 0 - 2 5 4 1 1 2 

6 4 7 5 6 - 9 7 1 0 5 1 1 0 2 4 4 2 1 0 

6 4 7 6 2 - 1 0 9 1 1 1 1 1 8 2 2 9 1 9 9 2 3 3 1 

6 4 7 Z > 8 - 1 1 9 9 9 1 0 8 2 4 3 2 2 5 2 5 4 

6 4 7 7 4 - 1 1 6 1 0 1 1 0 9 1 1 2 2 4 3 1 8 0 

6 4 7 8 0 - 2 5 3 O 2 0 5 2 5 2 5 3 2 2 3 

6 4 7 8 6 - 2 5 4 4 4 4 0 2 2 0 7 1 1 

6 4 7 9 2 - 2 3 1 2 2 3 2 0 5 1 3 6 4 4 4 8 

6 4 7 9 8 - 2 4 7 2 0 5 1 4 1 4 4 5 6 1 8 

6 4 8 0 4 - 2 0 5 5 9 4 5 2 2 3 2 5 4 1 3 

6 4 8 1 0 - 2 0 0 2 5 4 4 4 2 0 0 2 5 4 4 7 

6 4 8 1 6 - 2 0 0 2 5 4 4 1 ' 2 0 0 2 0 7 1 1 

6 4 8 2 2 - 2 2 9 2 3 1 2 0 5 3 9 ' 2 5 3 2 2 5 

6 4 8 2 8 - 3 4 9 3 9 2 2 0 5 1 7 8 4 0 

6 4 8 3 4 - 5 6 4 3 5 1 9 5 1 8 0 5 1 

6 4 8 4 0 - 2 0 7 1 2 2 3 2 5 4 4 0 3 2 

6 4 8 4 6 - 3 9 2 3 1 2 0 5 1 4 ' 2 5 3 2 0 5 

6 4 8 5 2 - 7 3 5 2 0 5 2 2 9 3 4 2 2 3 

6 4 8 5 8 - 2 5 4 4 1 3 2 2 2 2 3 1 2 5 4 

6 4 8 6 4 - 4 5 3 2 1 7 2 3 1 2 5 4 4 0 

6 4 8 7 0 - 3 2 1 2 2 3 1 2 0 5 1 4 2 5 3 

6 4 8 7 6 - 2 2 3 2 5 4 4 1 3 2 3 

6 4 8 8 2 - £ 4 - 5 2 0 7 1 1 2 0 5 1 4 

6 4 8 8 8 - 2 5 3 2 5 3 1 2 6 6 8 2 0 5 4 0 

6 4 8 9 4 - 4 5 2 5 3 1 2 6 6 7 2 0 5 4 0 

6 4 9 0 0 - 4 5 2 3 9 1 9 2 2 3 1 

6 4 9 0 6 - 2 2 4 3 1 5 6 1 9 5 1 8 3 

6 . 4 9 1 2 - 3 6 2 0 5 1 4 ( " 2 5 3 2 3 9 4 9 

6 4 9 1 8 - 1 6 0 1 5 6 2 0 5 1 8 3 3 6 

6 4 9 2 4 - 2 3 9 1 4 9 1 6 0 5 6 2 0 5 

6 4 9 3 0 - 1 8 3 3 6 2 3 9 1 2 7 1 6 0 

6 4 9 3 6 - 1 5 6 2 0 5 1 8 3 3 6 2 3 9 

6 4 9 4 2 - 2 7 1 6 0 5 6 1 9 5 1 8 3 3 6 

6 4 9 4 8 - 2 5 3 2 0 3 2 1 3 4 2 0 5 7 7 

6 4 9 5 4 - 1 3 3 3 1 4 4 9 2 1 2 6 2 4 6 

6 4 9 6 0 - 2 4 8 1 1 9 2 5 3 2 0 3 8 7 1 8 2 

6 4 9 6 6 - 2 0 1 2 0 5 1 4 fc53\205 7 

6 4 9 7 2 - 3 5 2 3 7 6 7 1 2 5 9 2 2 0 1 

6 4 9 7 8 - 2 3 7 7 5 1 2 5 9 2 8 0 8 9 

A A 9 R 4 - 2 0 * ? 4 2 2 5 3 5 6 6 4 

« 4 T 9 0 - 1 2 0 2 5 4 1 7 6 5 6 2 4 3 6 6 

6 4 9 9 6 - 1 2 0 5 1 6 7 2 0 0 2 0 5 2 4 2 

6 5 0 0 2 - 2 5 3 2 1 6 1 2 0 5 1 6 7 3 2 

6 5 0 0 8 - 2 4 7 2 0 1 7 5 2 0 5 2 7 2 5 4 

6 5 0 1 4 - 4 8 6 1 2 1 1 8 7 5 5 2 0 0 

6 5 0 2 0 - 2 4 3 1 2 3 2 2 4 2 7 5 

6 5 0 2 6 - 1 2 1 1 3 1 6 7 5 5 6 3 2 0 0 

6 5 0 3 2 - 2 0 5 2 7 2 5 4 1 4 8 7 1 2 3 

6 5 0 3 8 - 6 1 1 8 5 5 5 2 0 0 1 8 3 2 0 1 

6 5 0 4 4 - 1 2 1 1 3 1 6 7 3 2 2 3 9 1 8 3 

6 5 0 5 0 - 2 0 1 1 9 7 2 1 3 2 0 5 1 7 0 3 4 

6 5 0 5 6 - 7 1 4 1 2 6 7 1 6 2 5 3 

6 5 0 6 2 - 5 6 7 1 2 1 2 3 0 7 2 0 5 

6 5 0 6 8 - 2 3 6 3 4 1 8 3 2 0 9 1 9 3 2 0 1 

6 5 0 7 4 - 2 5 3 1 2 6 6 7 2 0 5 4 0 4 5 

6 5 0 8 0 - 2 5 3 1 2 6 6 8 2 0 5 4 0 4 5 

6 5 0 8 6 - 2 0 5 1 4 2 5 3 ] 2 3 9 1 6 4 5 

6 5 0 9 2 - 1 9 5 2 1 9 4 2 1 9 3 2 

6 5 0 9 8 - 1 9 2 2 1 6 0 2 2 6 2 2 7 4 

6 5 1 0 4 - 5 6 2 0 5 2 1 3 4 5 7 9 5 8 

6 5 1 1 0 - 1 2 5 9 2 1 2 9 5 0 1 2 5 9 2 

6 5 1 1 6 

6 5 1 2 2 

6 5 1 2 8 

6 5 1 3 4 

6 5 1 4 0 

6 5 1 4 6 

6 5 1 5 2 

6 5 1 5 8 

6 5 1 6 4 

6 5 1 7 0 

6 5 1 7 6 

6 5 1 8 2 

6 5 1 8 8 

6 5 1 9 4 

6 5 2 0 0 

6 5 2 0 6 

6 5 2 1 2 

6 5 2 1 8 

6 5 2 2 4 

6 5 2 3 0 

6 5 2 3 6 

6 5 2 4 2 

6 5 2 4 8 

6 5 2 5 4 

6 5 2 6 0 

6 5 2 6 6 

6 5 2 7 2 

6 5 2 7 B 

6 5 2 B 4 

6 5 2 9 0 

6 5 2 9 6 

6 5 3 0 2 

6 5 3 0 8 

6 5 3 1 4 

6 5 3 2 0 

6 5 3 2 6 

6 5 3 3 2 

6 5 3 3 8 

6 5 3 4 4 

6 5 3 5 0 

6 5 3 5 6 

_ 6 5 3 6 2 

- 2 3 9 4 9 5 2 6 4 1 7 6 0 

- 9 0 5 1 6 3 4 4 9 5 6 

- 3 3 1 9 5 [ 2 5 4 ] 3 4 1 0 4 9 2 

- 2 3 9 3 2 S 6 3 3 1 4 6 9 2 

- 3 4 1 0 4 9 2 2 3 9 2 2 6 4 

- 2 2 7 4 2 2 4 1 5 1 5 6 

- 3 3 1 9 5 d 5 4 3 4 1 0 4 9 2 

- 2 3 9 3 1 5 6 3 3 1 4 6 9 2 

- 3 4 1 0 4 9 2 2 3 9 2 2 6 4 

- 2 2 5 1 5 5 6 3 3 1 9 5 / 2 5 4 

- 3 4 1 0 4 9 2 2 0 5 1 2 1 7 5 3 3 ] 

- 3 3 1 4 6 9 2 3 4 1 0 4 9 2 

- 2 3 9 1 6 4 1 6 2 4 1 5 4 9 

- 5 6 2 0 5 1 6 2 4 5 3 3 1 0 4 

- 1 1 8 3 2 3 7 6 6 4 8 1 6 6 

- 2 3 9 2 2 2 4 2 2 5 5 6 2 0 5 

- 7 3 5 2 3 7 6 7 1 2 5 9 2 

- 2 0 1 0 O El 3 5 1 O O 

2 1 2 5 2 3 6 , 1 3 6 9 1 , 1 2 6 

5 5 1 5 4 9 5 . 3 5 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 2 0 5 1 4 " 2 5 3 2 2 3 2 5 4 

4 4 4 0 2 2 0 7 " 1 1 2 3 1 

2 0 5 1 4 * 2 5 3 2 0 5 7 3 5 

1 9 7 2 0 5 7 3 5 2 0 9 2 1 3 

1 9 7 1 2 3 1 6 7 4 0 8 9 1 2 9 

5 6 8 6 2 5 4 3 3 4 8 8 2 

1 2 2 1 6 7 4 0 7 8 1 2 8 5 6 

7 5 2 5 4 2 3 4 8 7 1 2 0 9 

6 2 2 4 1 4 6 7 1 2 0 5 1 5 5 

1 4 2 2 O 2 5 1 9 3 2 0 3 

3 2 2 0 3 3 2 2 0 3 3 2 1 9 7 

2 2 9 5 4 O 2 2 9 3 5 2 3 5 

2 2 5 1 3 6 0 1 2 0 1 7 7 

4 0 2 2 3 7 1 7 6 2 2 5 1 9 3 

3 6 1 2 4 2 3 0 7 3 2 2 5 

3 7 2 2 9 1 9 7 2 2 9 2 0 5 2 1 9 

I I 2 2 5 3 3 1 3 3 2 2 4 7 

1 9 3 2 2 5 3 6 1 2 5 1 9 8 3 2 

I I I 6 3 1 5 9 2 3 0 2 4 8 1 3 2 

1 0 3 1 6 2 0 4 2 0 1 2 0 7 1 0 

imal THE SPECTRUM HAS A distinct lack of 
commands to product graphic displays. Its 
Plot. Draw and Circle commands are very 
rudimentary and do nothing to exploit the ful l 
graphic potential of this high resolution 
machine. To produce displays worthy of this 
machine's graphic capabilities requires a 
complex and confusing assortement of the 

vague statements that Sinclair Birdie 'does 
posses. Other machines often have commands 
to draw ellipses, rectangles and triangles and 
the additional facility to paint specific areas o f 
the screen in different colours. In order to 
partially remedy this fundamental problem, I 
present a machine-code program for both the 
16K and 48K machines. 

Figure 1. 
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Un painted 
area \ 

• \ 
Start 
position 

The 'decimal dump for the 48K machine is 
shown in listing I . The machine code is 744 
bytes long. It may take quite a time to enter all 
these numbers, but the facilities the program 
provides are well worth the effort. I f you are 
the owner o f a 16K machine then use the 
decimal code from listing 8 rather than that 
from listing 1. To enter the numbers into 

Figure 2. Figure 3. 



your Spectrum you need a decimal loader 
program. Such a program is shown in l ist ing 2 
— listing 9 for 16K owners. Simply type in 
the program shown in l ist ing 2 or 9, Run it 
and enter the decimal code f rom the 
appropriate decimal dump. 

It is important co ensure that the numbers 
go into the correct addresses, which arc shown 
along the left hand side o f the decimal dump 
listing. When you have completed the cask o f 
entering the numbers, one o f two things w i l l 
happen. I f the computer prints " E r r o r " on 
the screen then you have made a mistake in 
one oi more ol' the numbers. T o locate your 
mistakes and correct them, fol low the below 
procedure: 

Type in listing 3 i f you are a 48K owner or 
l isting 10 i f you are an owner of a 16K 

machine. When Run, the program wi l l ask 
you i f you have got a printer. T y p i n g " yes " 
wi l l mean hat the succeeding output w i l l be 
directed to the printer rather than to the 
screen. 

You now have to check the output w i th the 
original l isting. Any deviation has to be 
corrected by f inding out the address o f the 
deviant byte and entering 

POKE (address), (what the number should 
be) 

Once you have done this, the program 
should work all r ight. 

I f the program did not pr int " E r r o r " on the 
screen then there is absolutely no need to go 
through tile above procedure. I t is now wise to 
save the machine code on tape. 

k f i 
Ccontinued on page 133) 

Listing 8. 

3 1 8 5 6 -
3 1 8 6 2 -
3 1 8 6 8 -
3 1 8 7 4 -
3 1 8 8 0 -
3 1 8 8 6 -
3 1 8 9 2 -
3 1 8 9 8 -
3 1 9 0 4 -
3 1 9 1 0 -
3 1 9 1 6 -
3 1 9 2 2 -
3 1 9 2 8 -
3 1 9 3 4 -
3 1 9 4 0 -
3 1 9 4 6 -
3 1 9 5 2 -
3 1 9 5 8 -
3 1 9 6 4 -
3 1 9 7 0 -
3 1 9 7 6 -
3 1 9 8 2 -
3 1 9 8 8 -
3 1 9 9 4 -
3 2 0 0 0 -
3 2 0 0 6 -
3 2 0 1 2 -
3 2 0 1 B -
3 2 0 2 4 -
3 2 0 3 0 -
3 2 0 3 6 -
3 2 0 4 2 -
3 2 0 4 8 -
3 2 0 5 4 -
3 2 0 6 0 -
3 2 0 6 6 -
3 2 0 7 2 -
3 2 0 7 8 -
3 2 0 8 4 -
3 2 0 9 0 -
3 2 0 9 6 -
3 2 1 0 2 -
3 2 1 0 8 -
3 2 1 1 4 -
3 2 1 2 0 -
3 2 1 2 6 -
3 2 1 3 2 -
3 2 1 3 8 -
3 2 1 4 4 -
3 2 1 5 0 -
3 2 1 5 6 -
3 2 1 6 2 -
3 2 1 6 8 -
3 2 1 7 4 -
3 2 1 8 0 -
3 2 1 8 6 -
3 2 1 9 2 -
3 2 1 9 8 -
3 2 2 0 4 -
3 2 2 1 0 -
3 2 2 1 6 -

2 5 3 2 0 3 12 126 192 42 
9 3 92 2 2 9 42 6 9 92 
2 0 5 110 25 2 5 3 86 13 
20 30 O 2 0 5 136 25 
48 14 42 8 5 92 62 
192 166 32 11 35 3 5 
35 34 9 3 9 2 2 3 1 254 
2 3 4 40 2 2 0 7 11 231 
17 2 2 4 1 2 4 1229 26 2 3 0 
127 79 2 2 3 2 4 6 32 185 
32 9 2 3 1 2 6 19 23 
48 2 4 0 2 2 5 24 17 26 
19 2 3 4 8 2 5 1 19 19 
26 2 2 5 34 9 3 92 167 
3 2 2 2 1 207 11 2 3 5 94 
3 5 8 6 235 2 0 5 2 2 3 |T24) 
2 2 3 2 5 4 47 4 0 202 2 2 5 
34 9 3 9 2 2 1 7 33 88 
39 2 1 7 2 0 1 2 3 3 108 105 
110 2 2 9 74 125 98 111 
2 4 8 145 1 2 5 " 9 9 105 114 
9 9 108 2 2 9 5 0 t l 2 6 112 
97 105 110 244 2 1 0 [ l 2 5 
109 111 118 2 2 9 1 9 9 U [ l 2 5 
119 9 9 108 2 4 3 2 2 5 126 
116 101 109 112 2 4 3 T 5 0 

[ i 25 O 2 0 5 25 f l 2 5 2 2 3 
2 5 4 44 40 2 207 11 
2 3 1 2 2 3 2 0 5 136 44 48 
2 4 7 2 0 5 141 44 56 18 
2 0 5 5 9 4 5 2 2 3 254 13 
200 254 44 2 0 0 254 47 
2 0 0 2 5 4 41 2 0 0 207 11 
229 2 3 1 2 0 5 39 &25 ) 2 2 5 
34 93 92 2 0 5 178 4 0 
56 4 35 195 180 5 1 
2 0 7 1 2 2 3 254 4 0 32 
39 2 3 1 2 0 5 14 ( I 2 | p 2 0 5 
7 3 5 2 0 5 2 2 9 34 2 2 3 
254 41 3 2 2 2 2 3 1 254 
4 5 3 2 17 231 254 40 
3 2 12 231 2 0 5 14 f f g g j 
2 2 3 2 5 4 41 32 3 231 
2 4 5 207 11 2 0 5 14 
I '.Tj 2 5 3 126 6 8 2 0 5 4 0 

'45 2 5 3 126 6 7 205 40 
4 5 2 3 9 192 2 3 1 
2 2 4 3 1 5 6 195 183 
36 2 0 5 14 '125 2 3 9 49 
160 1 56 2 0 5 1B3 36 
2 3 9 1 4 9 160 56 2 0 5 
183 3 6 2 3 9 1 27 160 
1 56 2 0 5 183 36 2 3 9 
27 160 5 6 195 183 36 
2 5 3 2 0 3 2 134 2 0 5 77 
13 3 3 144 9 2 t 2 6 2 4 6 
2 4 8 119 2 5 3 2 0 3 B7 182 
201 2 0 5 14 ft 2 5 2 0 5 7 
35 2 3 7 6 7 9 2 2 0 1 
2 3 7 75 125 92 8 0 8 9 
2 0 5 2 4 2 125 5 6 6 4 

3 2 2 2 2 
3 2 2 2 8 
3 2 2 3 4 
3 2 2 4 0 
3 2 2 4 6 
3 2 2 5 2 
3 2 2 5 8 
3 2 2 6 4 
3 2 2 7 0 
3 2 2 7 6 
3 2 2 8 2 
3 2 2 8 8 
3 2 2 9 4 
3 2 3 0 0 
3 2 3 0 6 
3 2 3 1 2 
3 2 3 1 8 
3 2 3 2 4 
3 2 3 3 0 
3 2 3 3 6 
3 2 3 4 2 
3 2 3 4 8 
3 2 3 5 4 
3 2 3 6 0 
3 2 3 6 6 
3 2 3 7 2 
3 2 3 7 8 
3 2 3 8 4 
3 2 3 9 0 
3 2 3 9 6 
3 2 4 0 2 
3 2 4 0 8 
3 2 4 1 4 
3 2 4 2 0 
3 2 4 2 6 
3 2 4 3 2 
3 2 4 3 8 
3 2 4 4 4 
3 2 4 5 0 
3 2 4 5 6 
3 2 4 6 2 
3 2 4 6 8 
3 2 4 7 4 
3 2 4 8 0 
3 2 4 8 6 
3 2 4 9 2 
3 2 4 9 8 
3 2 5 0 4 
3 2 5 1 0 
3 2 5 1 6 
3 2 5 2 2 
3 2 5 2 8 
3 2 5 3 4 
3 2 5 4 0 
3 2 5 4 6 
3 2 5 5 2 
3 2 5 5 8 
3 2 5 6 4 
3 2 5 7 0 
3 2 5 7 6 
3 2 5 8 2 
3 2 5 8 8 
3 2 5 9 4 

120 2 5 4 176 5 6 2 4 5 66 
120 5 167 2 0 0 2 0 5 2 4 2 
125 216 120 'J 167 32 
2 4 7 2 0 1 75 2 0 5 27 126 
48 6 121 187 5 5 2 0 0 
24 3 12 3 2 2 4 2 75 
121 13 167 5 5 6 3 2 0 0 
205 27 {T26 48 7 123 
61 1B5 55 2 0 0 183 201 
121 13 167 32 2 3 9 183 
2 0 1 197 2 1 3 2 0 5 170 34 
7 1 4 126 7 16 2 5 3 
56 7 121 2 3 0 7 2 0 5 
2 3 6 34 183 2 0 9 193 2 0 1 
2 5 3 126 67 2 0 5 40 4 5 
2 5 3 126 6 8 2 0 5 40 45 
2 0 5 14 ] t 2 5 2 3 9 164 5 
195 2 194~2 193 2 
192 2 160 2 2 6 227 4 
5 6 2 0 5 2 1 3 4 5 79 5 8 
125 92 129 5 0 125 92 
2 3 9 4 9 5 2 64 176 0 
9 0 5 163 4 49 56 
3 3 195 "126 34 104 92 
2 3 9 3 2 5 6 3 3 146 9 2 
34 104 9 2 2 3 9 2 2 6 4 
2 2 7 4 224 15 1 56 
3 3 195 '126; 3 4 104 92 
2 3 9 31 56 33 146 92 
34 104 9 2 2 3 9 2 2 6 4_ 
2 2 5 15 56 3 3 195 1 2 6 ^ 
34 104 92 2 0 5 121 125 
3 3 146 9 2 3 4 104 9 2 
2 3 9 164 162 4 15 4 9 
56 2 0 5 162 45 3 3 104 
I 183 237 6 6 48 166 
2 3 9 2 2 2 4 2 2 5 56 2 0 5 
7 3 5 2 3 7 67 125 9 2 
2 0 1 0 0 & 0 

0 0 
0 0 0 

. . . 0 0 0 

0 205 14 >25 2 2 3 254 
44 40 2 207 11 2 3 1 
2 0 5 14 0 2 5 2 0 5 7 3 5 
197 205 7 35 2 0 9 2 1 3 
197 123 167 4 0 89 129 
5 6 8 6 254 3 3 48 8 2 
122 167 40 78 128 5 6 
75 254 23 48 7 1 2 0 9 
62 24 146 71 2 0 5 155 
14 22 O 25 193 2 0 3 
32 2 0 3 32 2 0 3 3 2 197 
2 2 9 54 O 2 2 9 3 5 2 3 5 
2 2 5 13 6 O 120 177 
40 2 237 176 2 2 5 193 
36 124 2 3 0 7 3 2 25 
37 2 2 9 197 2 2 9 2 0 5 219 
I I 2 2 5 35 13 32 2 4 7 
193 2 2 5 36 125 198 32 
I I I 6 3 159 2 3 0 2 4 8 132 
103 16 204 201 2 0 7 10 

Listing 2. 
iO CLEAR 64623 
20 LET total=0 
30 PRINT At 21.0: 
40 FOR a=64624 TO 65367 
50 INPUT "Byte? ";b 
60 POKE a,b: LET total=total+b 
70 POKE 23692,-1 
80 PRINT at" - ";PEEK a 
90 NEXT a 
IOO IF total<>89072 THEN PRINT 

FLASH is BRIGHT 1;"ERROR": BEEP 
3.-30 

Listing 3. 
10 CLOSE #2s INPUT "Do you hav 

e a Printer? ";a* 
20 IF a* <1>"uy" OR a*<l)«MY" T 

HEN OPEN #2,"p" 
30 LET a-31855 
40 PRINT a;" -
50 FOR b«0 TO 5 
60 PRINT TAB 8+b»4|PEEK <a+b>j 
70 NEXT b 
80 LET a«a+6 
90 IF a<32600 THEN PRINT t GO 

TO 40 100 CLOSE #2 

Listing 4. 
10 FOR a=0 TO 255 STEP 8 
20 RANDOMIZE USR 64624: REM te 

mps/line(0,0)-(a,175) 
30 NEXT a 
40 FOR a=0 TO 255 STEP 5 
SO RANDOMIZE USR 64624: RFM te 

nips/1 ine<a,0)-(a, 175) 
60 NEXT a 

Listing 5. 
10 FOR a=0 TO 10 STEP .25 
20 LET b=a#7.5: LET d=b+40 
30 LET c=l75—(a*15) 
40 RANDOMIZE USR 64624: REM te 

mps/moved,b/boxc,c 
50 NEXT a 

Listing 6. 
lO FOR a=l TO 18 
20 RANDOMIZE USR 64624 
30 REM temps/movel28,88/ci rcle 

70, a 
40.NEXT a 

Listing 7. / ; , y . 

10 RANDOMIZE USR 64624: REM TE 
MPS/MOVE128,BB/CIRCLE1O,20 

20 RANDOMIZE USR 64624: REM TE 
MPS/MOVE129,BB/CIRCLE65,6 

30 CIRCLE 128,88,80 
40 PRINT INK 2; 
50 RANDOMIZE USR 64624 
60 REM MOVE128 ,8B/PAINT 
70 PRINT INK 1; 
80 RANDOMIZE USR 64624 
90 REM MOVE85,88/PAINT/MOVE172 

,B8/PAINT/MOVE128,20/PAINT/M0VE1 
28,155/PAINT 
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VIC TAPE BACK UP 

STATUS 

CAMEL PROOUCTS 
F i rm u p y o u r S / w a r e wi th an 

EPROM PROGRAMMER 
. A T LAST! for ihc Spcctmm user. PHI your programs, utilities. 
I Assemblers into EPROMs for instant load from the unique ROM SP. 
ROM-SP for Spectrum 
Ingenious unit for Spectrum, with 2x28 pin sockets and a Reset button 

allows up to I6K ot Basic or M / C program to RUN' or I O A D 
instantlv from EPROMS. Cabled connector and full extender card. 
NOTE: Docs not disable Sinclair ROM. £29.95 

PROMER-SP NEW for Spectrum 
A brand new Spectrum programmer for 2764/128. Zero insertion 

force s o c k e t & software on tape. £29.95 
PROMER 81.8 NEW rorSprctnim 
Ihc very popular PROMER 81 for the / X X I has been adapted to 

the Spectrum, and the price kept low. £22.95 
ROM-81 for 7.X81 
Provides two 24 pin sockcts for up to 8K ol LPROM mcmorv in 

the 8-16K area. CAn use 2516/32 or 2716/32 £14.95 
PROMF.R-81 for ZX81 
At last! A low cost reliable programmer tor 2516/32, 2~I6 32 

EPROMS. I his is the solution to using EPROMs instead of tape. 
Requires 4 x PP3 batteries for a regulated 25 volts. Remarkablv priced 
at £19.95 

B L O P R O M - 8 1 
A u n i q u e l y s o p h i s t i c a t ed 

E P K O M 

P R O G R A M M E R 
In use at vuriuus lulls incl. Sinclair 

R e s e l l r r h 

Eprom programmer lor the 2516. 
2~XX single supply families, 
yes. e\en the 27128 from Intel. 
Check, Read. Program - Verify 
ail or pari of Fprom. 

So immensely usei friendly you'l l 
hardly need the manual. Designed 
for the beginner but includes a 
single kev entry route for the 
p r o f e s s i o n a l . Supp l i e d as 
firmware, ihc m/C driver routine 
alone is worth more than the price 
of Bl.OPROM-81. No personality u 

Cards, or othci additions, just a / X 8 I . Several inbuilt safct> 
features. Oil-board V'pp generation. 28pin / I I socket. Cabled 
connector and extender plug. ABS ca<e. 

Note: Can provide up lo 16 inputs or 40 outputs as an I /O £79.95 
D r e a m - 8 1 
Full 64K Rampack with link options to disable 0 8 16K. Plus a 

pin HP ROM socket for 2716. 2732/2764 and even the latest 27I2S 
from Intel. Fast/slow Eprom option, professionally built and toted. 
In an ABS case with an LED indicator £59.95 

m i O R i I (JV ERASER 
Compact. Mains powered. Save. Fully cased. Up IO 3 F.PROMS £18.95 
l ) H O B I 2 
With automatic timer £22.95 
M l MIC -81 
•\ IK CMOS RAM and lithium battery unil. Fasy SAVEing, lOyr 

storage and inslant iclrieval o l programs. Resides in 8 I2K or I2-I6K 
OfZX81 £29.95 

CRAMIC-81 
Ingenious hardware/software allows this I6K CMOS RAM with 

lithium battery to CO-exist in same memory area as oidinary RANI 
7.X8I can multitask on two completely independent programs. £79.95 

PRINTER MONITOR ACCESSORIES 

MSB Monitor Stand for BBC micro. 
Sits over ihc Bccb 17" x 12" x 3.75" 

P&P £3.50 £19.95 
PSS Standard printer stands for 

OKI. Epson etc. 15" x 12" x4 .5" . 
P - P £3.50 £16.95 

PSI. l arge model 17" x 14.5" x 3.75" 
P&P £3.50 £19.95 

PS<-3 lot Epson MX-100 etc. 
etc. 21" x 14" x 3.75" 

P&P £3.50 £22.95 
CUSTOM PRINTER 

STANDS for larger printers 
P.O.A. 

POT Printer Output Tray for 
I I " fan fold paper P&P £3.50 

£16.95 

MO cf JWRIM -MO 
OT)DM TIFF 

MM SUST ADCFI -<»W 
EPNCMST.ADDR - IFLH 

.OSIM3TH — <»9 
TASX — C>€C< 

WHICH TASK DO YFLL WISH TO 00 
CHECK THAT SPRCM ISCIEAH 

X) RFAD THE C0MTEH1S C* EFHCAI *T0 
RAM 

Y) 6:DW AM EPIOM W1M CATA FIWM 
HAM 

?! VLFLHY WAT EPNC« OAT A S T>€ SAME 
AS N HAM 

0100UT.,. RTQMSIAAI' 

FASTCCOTSAVAILATL 
U II PGR IWYI 

na UK. VA I extra. No VAT on exports P + P UK. 
Free Europe +59e — Overseas + 1(W> TLX 81574 

REWIND ftND REMOVE

* t 9 R I O I r < i** L. 
I N S E R T B A C K U P T A R E 

c E : : I ' d t t ~ ; . _ r 

B A C K U P C O M F > t _ E T E 

VIC TAPE BACKUP is a new and unique machine-code 
program which can provide security backup copies of most 
VIC-20 programs currently available. 

• will backup most types of program, in BASIC or machine-code 
• Detailed instructions provided 
• Very easy to use, with audio visual prompting system 
• No risks to original tapes 
• Works with all memory configurations 
• Allowance for load errors 
• Expanded VIC may backup Commodore 64 programs 
• Written for Raeto West, noiod oxpert In CBM,'VIC programming 

Price £7.95 (includes VAT, post und packing no oxtron) 
Sand orders with Cheque/PO crossed 'a/c payee' made out to Level Soft 
ware Ltd to the distributors: 
LEVEL SOFTWARE LTD. P.O. BOX 55. SHIRLEY, SOLIHULL B90 4SL. 
TEL. 021 643 6728 
Thi3 p rog -a r r t? sofd str ict ly o n cond i t i on tha t purchasers j s e it only lo take s e c u r i t y 
backuo cco i ss o t tapes w h i c h they o w n . for th«L- t w n use. 
I have read a n d undesstoor i the cond i t i ons a n d agree t o ab ide by t h e m . 

. S i g n a t u r e 

N A M E : 

A D D R E S S : 

YC.7 84 

MmwftVMnu thl ISY Mfe» W C, .v.- 107731 MIM 

S p e c t r u m 4 8 k 

MAKE YOUR OWN 
W I T H LIVE ANIMATION 

& M U S I C 

TV FILMS! 

SAVE t h e m . . • 
ii A M U S E F R I E N D S ANI> F A M I L Y 
W H I N VOV P L A Y T I I U M H A C K ! 

4* Ki M II III" u * wII I It 
C : H I V.! 

ANIMATION CASSETTE C A 

S P E C I A L M A C R O - P R O G R A M M I N G T E C H N I Q U E S A L L O W YOU T O : 

C A L L - V P A N Y M E M B E R O T C A S T . I N C L U D I N G U F O . H E L I C O P T E R 

A N D A H O S T O P ' P E R S O N N E L ' It" A C H O I C E O F N E A R L Y 3 0 ' C A L L S ! 

M A K E E A C H ANY C O L O U R - L A R G E O N E S C AN R E IN T W O C O L O U R S ' . 

T H E Y W A L K . H U N , C L I M B u F L Y . 

U U I L D H O U S E S . C H U R C H E S E T C . IN A F t ASII - U E R A S E T I I E M 

I I P T O : 1 M I S S . FUJI ' F I L M ' , OI< M O R E I F Y O U ' R E A G O O D D I R E C T O R 

M A K B C H A R A C T E R S ' 3 P K A K ' U S I N G A N N O T A T I O N S AS IN S T R I P S . 

I U L L C O M P U T E H - P H O M P T I N O I O S A V K YOU M A K I N G E R R O R S . 

I N S T A N T P t . A Y U A C K . E D I T I N G A N D D E L E T I N G All YOU G O A L O N G ! 

M O S T C O M M A N D S A R E A S I N G L E K E Y - S T R O K E , W I T H O U T ' E N T E R ' . 

C O M P O S E Y O U R O W N T U N E S U S I N G I H E S P E C I A L T H R E E - O C T A V E 

C H R O M A T I C M U S I C C O M P O S E R , W H I C H A L L O W S YOU T O L I S T E N . 

C O R R E C T A N D E D I T A T E A C H N O T £ . . . I F Y O V N E E D T O ! 

S T O R E U P T O .NINE 9 9 - N O T E T U N E S T O ' C A L L - U P ' A T A N Y T I M E 

IN A S T O R Y . . . C O M P U T E R G I V E S E A C H A N U M B E R IN M E M O R Y . 

C H A N G E T U N E S AT A N Y T I M E . E V E N W H I L S T M A K I N G A ' F I L M ' . 

YOU C A N E V E N A D O P K R 3 P E O T I V E T O B U I L D I N G S , R O A D S E T C . 

NO SPECIAL SKILLS OR COMPUTER KNOWLEDGE NEEDED . . . JUST IMAGINATION! 

0 P I N E II U It NT P A H K . 
W»" 8 1 M O U I I H . W I M U O R N I 
HO R.I 15 T U l l i i r . O B P 
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Ccontinued from page 131) 
•18K owners should use 

SAVE "Graph«cs"CODE 64624.744 
U>R owners should use 

SAVE "Graphics"CODE 31856.744 
To load die program back into the machine 

use: 

f ^ ^ ^ 6 4 6 2 3 : ~ L Q A ? "CODE] 
For 16K owners 

CLEAR 31855: LOAD '-"CODE 
The commands are put in Rem statements. 

Each Rem statement which contains the new 
commandsjuuiil be preceded by 

(RAKDOMjZE USR64624] 
on 48K. machines and 

RANDOMIZE USR 31856 
on 16K machines. The Rem statement must 
be the next command after this machine-code 
call instruction, be it the next statement on 
the same line or the first statement on the 
following line. I f this rule is neglected then 
the computer wil l respond with error C — 
"Nonsense in Basic". 

Whether you type the commands in in 
upper or lower case or a combination of the 
two, the new statements wi l l be recognized by 
the computer. I f any sort o f error occurs as a 
result of incorrect syntax, it wil l be 
interpreted by the computer as an error C. 

In normal Basic commands which print 
onto the display, it is possible to put colour 
parameters iust after the keyword. This is'not 
possible with the new commands so you must 
use a slightly different method. I f you intend 
to use the universal colours which have been 
set up using the Ink, Paper, Flash, Bright, 
Over and Inverse commands as solitary 
statements then you must make the first 
command in the Rem statement a l umps. 

This merely indicates to the computer that 
you wish to use the universal colours in all 
succeeding commands in that Rem statement, 
conversely, i f you wish to set up your own 
temporary colours then you must place a 
dummy print statement as the statement 
preceding the Rand USR instruction. This 
pr in t statement contains the colour 
information. For example 

PRINT INK 3;PAPER 7; 
wi l l set the colours to magenta ink on yellow 
paper. The print statement does not actually 
alTcct the contents of the screen, only the 
temporary colours. When using this method, 
no Temps command is required as you are not 
using the universal colours. There now 
follows a description of each of the six 
commands: 

Move Xj Vf This command simply moves the 
plot position to x,y. As Sinclair Basic stands, 
it has no facilitv to do this unless vou use 
PLOT INVERSE I; OVER 1; INK 8; PAPER 8; 
RIGHT 8. FLASH 8.x,y 

but this is a little bit complicated. The 
command is especially useful for moving the 
plot position prior to using a paint 
command. 

The two parameters, x and v, can be entered 
in one of a couple of ways, either you can put 
the number in directly — ie., 

MOVE 128.88 
or vou can use a variable name — ie., 

MOVE a.b 
The only stipulation when usihg variables is 
that it must be a single letter simple numeric 
variable I f you use a variable that is not 
defined then the computer wi l l respond wi th 
the usual error 2 "Variable nor found". 

The above notes apply to any of the other 
new commands which have parameters. 
Please note that you are not allowed to do any 
mathematics in the parameters eg., 

MOVE a - 1, b / , 3 
Instead vou could do something like 

LET x = a - 1: LETy = fc/ 3 
and then 

MQVEx.y 
\TMIC .Y. V or lines F.Vi,vJ~ f * -> .V ' / ) The Line 

comrnand^TTasTwcTdifl'ercm possible formats. 
The first formal has the form 

LINE x.y 
where x and v are the co-ordinates o f a point 
on the screen. The command draws a line 
from the last position plotted to the point 
supplied. The advantage of this is that it uses 
real screen points rather than the relative 
displacements used on the Sinclair Draw 
command. 

This method is often more easy to use. The 
colour of the line is determined by a dummy 
Print statement preceding the Rand USR 
command i f you arc using temporary colours 
or by a preceding Temps instruction i f you 
are using the universal colours. T he second 
form of the command is slightly different and 
is similiar lo the line command found on 
micro-computers running Microsoft Basic. 

Its form is 
LINE (xi.yi) - (X2,y$ 

Ir draws a line from the point x:,y: to the 
point X2,v:. This has the same effect as the 
rather more cumbersome 

MOVE xi.yi /LLINE X 2 , y 2 

fec,^} This command draws a rectangle 
on screen at the current position with a 
length of x and a height of y. the last plotted 
position is used as the boltorn left hand corner 
of the rectangle. 

Again, the colour of the box is determined 
in a similar way to that in the previous 
command — Line. 

Circle Unlike the normal circle 
command, this one allows you to draw ellipses 
as well as normal circles. The circle's centre is 
determined by the last plotted position. The 
first of the two parameters, x, is the radius of 

Listing 10. 
10 CLOSE #2I INPUT "Do you hav 

e a Printer? "ja* 
20 IF a * <1)»"y" OR a*(l)="Y" T 

HEN OPEN #2,"p" 
30 LET a*64624 
40 PRINT a;" -
SO FOR b=0 TO 5 
60 PRINT TAB 8+b*4|PEEK (a+b); 
70 NEXT b 
BO LET a=a+6 
90 IF a<6536B THEN PRINT : GO 

TO 40 
100 CLOSE #2 

ifisflw * 

GRAPHICS 
the circle while the second parameter gives 
the height-width ratio o f the circle. This must 
be in the range of 1 to 255,10 being the ratio 
for a normal circle. 

/AI/M/:] This command allows you to paint a 
particular area of the screen in a certain 
colour. The command paint from the last 
plotted position in all directions until it 
reaches an ink border. It is important that the 
start position is not a point which has been 
plotted to an ink colour hence the need for 
a Move command otherwise the computer 
wil l think that that is an ink border and the 
painting wil l not go as you would expect ir to. 
The routine w i l l not paint behind objects 
which are m the start position's "shadow". 
See figure 2. 

It is sometimes necessary to start from a 
couple of points to completely paint an 
irregular area. The command wil l , however, 
properly paint any rectangle where ever the 
start position is as long as ii is inside the 
rectangle's bound a r i e s. 
[ tt C7r5 This command allows you to 

clear part of the screen, while leaving the 
remainder intact. This is often a useful facility 
when you are using different parts of the 
screen for different purposes. The parameters 
a and b describe the column and line positions 
respectively of the top left hand corner of the 
area to be cleared. 

Parameter c describes how many columns 
are to be cleared while the final parameter, d, 
describes how many lines are to be cleared. As 
you may have noticed, these line and column 
numbers are given the opposite way around to 
the way in which they are given for the Print 
At instruction which has the line number 
first, followed by the column number. The 
screen area cleared is described in a 
diagramatic form in figure 3. 

The colour of the cleared area is described 
in the normal fashion for the new commands. 
Please note, however, when using the Temps 
command the area is cleared wi th 

PAPER 8: FLASH 8: BRIGHT 8; 
so that only the ink colour is actually altered, 
l itis situation can be remedied by using an 

empty dummy print statement instead o f a 
Temps command — ie. 

PRINT 
Listing 4 to 7 give example uses of the new 

commands and serve lo clear up any 
m isunde rs tand ings you m i g h t have 
converning the syntax. As the listings stand, 
they wil l only work with the 48K version. To 
use them in conjunction with the 16K 
program you must change any occurence of 
Rand USR 61624 to Rand USR 31856. • 

Listing 9. 

10 CLEAR 31855 
20 LET total=0 
30 PRINT AT 21,0; 
40 FOR a=31856 TO 32599 
50 INPUT "Byte? ":b 
60 POKE a,bi LET total=total+b 
70 POKE 23692,-1 
80 PRINT a;" - ":PEEK a 
90 NEXT a 
100 IF total<>84189 THEN PRINT 

FLASH 1; BRIGHT l;"ERROR"s BEEP 
3,-30 
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Beam us 

Available from W.H. Smiths, ® 
John Menzies and ail leading 
computer stores. 

ELECTRON ORAGON SPECTRUM 

CHUCKIE 
EGG 
CYLON 
ATTACK 
JUNGLE 
FEVER 

fr&F Software/^ Unit 8, Canalside Industrial Estate, 
Woodbine Street East, Rochdale, Lanes 
OL16 5LB. Tel: 0706 341111 

PHARAOHS 
TOMB 
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COMPRESSION 
OF TEXT 

ZX-Compander, a 
text compression 

routine for the 
ZX-81 is 

explained by 
F Boulton. 

Listing 1. 
5 L E T T O T = 0 

9 R E F L * * F U R L I S T I N G 3 C H F I N G E 
1 5 5 1 5 1 5 5 1 4 T O 1 5 5 2 1 ,T 1 6 7 0 4 

1 w ^ L ^ R = _L 11 w i U -i. -w t 1 4 -
2 0 ' 5 C R 0 L -

•Ti t - i T i . ! ' 

4 0 INPUT J 
5 0 L E T T H T R T O T + . I 
6 0 P O K E I , D 
6 5 P R I N T J 
7 0 N E X T I 
3 0 I P T O T < > 1 0 1 9 1 T H E N P R I N T " j 

P R O P I N D R T R I N P U T " 

9 0 R E M + + F O R L I S T I N G 3 C H F I N S N 
! 1 0 1 l i t • -L SZ. 

FOR THE ZX-81 
E V E N WITH A I OK RAMpack the memory 
space of a ZX-81 is rapidly used up by 
programs containing large amounts of text. 
Adventure games and programs with Help 
messages or long instructions can often nor be 
squeezed in at all. What is needed is a way of 
compressing text before storage so that it 
occupies much less memory space and then 
expanding just those sections required at a 
particular time, back to their original form. 

Information can be compressed insofar as it 
is predictable; that is i f we can find, for 
instance, sequences of letters that frequently 
occur in the text, we can code the whole 
sequence as one character each time it occurs. 
ZX-Compander works by storing certain pairs 
of characters in the message as single bytes. 
This method allows a maximum compression 
of 50 percent i f all the message is composed of 
those pairs of letters which are being coded. 

Each character recognised by the ZX-81 is 
stored as a single byte in memory, the non-
inverted letters, numbers and most of the 
punctuation and arithmetic symbols have 
codes in the range 0 to 63. Thus o f the 256 
possible character codes 192 are not used in 
normal English, these codes are thus available 
for defining the pairs of letters we wish to 
encode. 

ZX-Compander operates by searching 
through the text for any o f the 18 characters 
stored in location 16514 to 16529, when one 
is found the next character is checked to see i f 
it matches any of the 12 characters stored in 
locations 16514 to 16525. 

I f such a match is found the first character 
of the pair is replaced by a character whose 
code — in the range 64 to 255 — is calculated 
from the codes of the letters in the pair. The 
other member of the pair is then overwritten 
by the rest of the text being moved one 

character down in memory. This movement 
docs not actually shorten the whole text 
string, it leaves the compressed text followed 
by a number of identical characters. 

The character repeated at the end is the last 
character of the original text — this wi l l in fact 
always be " $ " — the number o f repeats being 
equal to the number of times the message has 
been coded and moved down in the memory. 
Thus the text wi l l be shortened by one 
character for every pair found, while the 
string remains the same length in memory. 
The actual compression occurs when the 
machine-code routine returns to Basic. 

The BC register pair — whose contents is 
returned as the argument of the USR function 
— contains the length of the compressed text. 
The original string is thus shortened by a line 
o f the form: 

LET AS = AS(TO USR 16621) 
The reason why 16 characters are sought out 
initially and only a subset of 12 o f these is 
accepted for the second member o f the pair is 
that with only 192 (192= 16" 12) codes free 
we cannot u n i q u e l y represent 256 
(256= 16*16) pairs. 

Listing 2. 
1 6 5 1 5 4 2 5 7 38 5 2 4 5 
1 5 5 1 5 5 4 5 5 5 4 1 
1 6 5 2 5 4 9 5 3 4 4 4.0 5 2 
16530 £37 9 1 1 5 5 4 2 7 

e 3 1 9 2 6 2 5 4 
1 6 5 4 0 ' -5 32 24c 15 £4.6 
1654.5 i c . i 2 6 254 1 3 * G. w 
i5550 1 9 _ 26 e. • 254 
16565 C t ' l 3 3 145 s A 50 
15-~50 •7 -< 43 1 6 253 126 
1SS55 201 205 145 64-
i 5572 1 2 3 54 71 S 4 0 

Q 19 26 254. 1 3 
15530 40 247 24 245 IS 
•i 6535 25 254 13 200 254 

54 56 19 245 230 
15595 •1 c 205 172 54 215 
155C-C 2 4 1 20 3 5 3 203 5 " 
It 609 203 53 203 5 3 235 
155 172 64 2 1 5 2 4 225 

The expansion section of the program 
reverses the above proceedure except that the 
decode result is printed directly onto the 
screen. This allows the whole memory to be 
filled with program and data without having 
to leave an indefinite amount of space 
available for holding decompressed text. 

The compression which can be achieved 
using the program depends on the careful 
matching of the first 12 of the 16 characters to 
the text being coded — the last four have 
much less impact but are worth considering. 
The letters used in the listed program arc the 
12 most common letters in English — 
K T A O I N S H R D L U - plus the space charac-
ter and three other common letters — GCY. 
The space character is placed at the start of 
the list to speed the search as it is frequently 
the most common character in a text. 

As your text may contain many numbers or 
symbols the program has been designed so 
that the only alteration needed to allow 
different sets of characters to be recognised is 
for the relevant character codes to be Poked 
into locations 16514 to 16529. 

Another feature is that the character table 
and decoding routine are held in the first Rem 
while the encoding routine is held in the 
second. This allows you to delete the 
encoding routine once all the text has been 
compressed, freeing another 89 bytes o f 
precious memory. 

Beyond the restriction that your initial text 
cannot contain characters wi th codes over 63, 
there is one further problem; because the 
variables in the ZX-81 are moved about in 
memory by the machine's operating system it 
is necessary to flag the beginning and end of 
the text siring so that the routines can 
recognise their data. This is done by starting 

(continued on page 137) 
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THE INTERNATIONAL VIDEO GAME OF THE YEAR COMPETITION 
HERALDS THE "NEW AGE" IN VIDEO/COMPUTER GAMES 

1 3 6 Y O U R C O M P U T E R . M A R C H 1 9 8 « l 

Create a brilliant, new video game and you could be on your way to 
becoming a millionaire. This fantastic competition, organised by I.R.P. (The 
International Register of Independent Computer Programmers Ltd) and the famous 
Mark McCormack International Management Group, offers programmers and 
inventors the opportunity of a life time. There are huge, immediate cash prizes and the 
on-going revenue of 10% of the sales of all games to distributors throughout the 
world, plus the chance to appear on an international TV show. Your skill and 
imagination could bring you fame and fortune! 

FIVE $15/000 
RUNNER-UP PRIZES! 

i r r i d y i r i d i i u n L U U I U u r i n y y u u i d r r i e d i i u l u r i u r i e ! 

$100,000 FIRST PRIZE 
Devise a totally original new video game in one of these categories: SPORTS, 

SIMULATORS, ARCADE, STRATEGY, ADVENTURE/FANTASY or a special section which 
covers programmes that are not necessarily games but have outstanding Educational or 
Entertainment merit. We'll also be announcing a number of 'MERIT' awards which will be 

'YOU'RE A TV STAR 
TOO! 

International Video Game of the Year MERIT 
AWARD' on their retail packaging. It's a 
great challenge. And the rewards, both 
financially and in terms of prestige, are 
tremendous. This is the most exciting 
competition ever for creative computer and 
video enthusiasts 

All six winning games 
and their inventors 
will be featured on an 

internationally distributed, 
spectacular TV special. That's 
gomg to make your name! 

J ~ H O W TO ENTER 
(Just send in your game, or qames, 

programmed on cassette for any 

I popular home computer. Use the 

coupon, today, and we'll send 
n you all the facts you need. 
, CLOSING DATE FOR ENTRIES IS 

31st MAY 1984 
! To: IRP Limited, Pinewood 

I Film Studios, Iver, Bucks, 
England. 

| Name 

| Address 

I 

I 
. YC1 



(continued from pogo 135) 
the string with $$$, separating units within 
the text that need lo be separately retrieved — 
up to a maximum of 256 items — with $ and 
terminating the data with $S. For this reason 
the S sign may not be used casually in the text, 
and the $SS sequence must not occur in other 
strings in the memory. 

Start entering the program by typing a line 
1 REM followed by a single space and then 
100 zeros and a line 2 R E M followed by 84 
zeros. The machine-code loader in listing 1 
can then be typed in and Run. Carefully enter 
all the decimal codes it) listing 2, addresses are 
given for every f i f th byte to help you check 
your input. 

T h e n edit l ine 10 to read 
FOR I = 16621 TO 16704 

and Run the program again, this time 
entering the codes in listing 3. This should 
give you two Rems identical to those shown in 
listing 4. I f all is well delete the loading 
program and enter the Basic lines from listing 
4. It is wise to save ihc program now before 
running it, as any mistakes in the machine 

Listing 3. 
1 6 6 2 1 £ 0 3 14.6 64. 19 
1 5 6 2 6 162 64. AC 60 33 
16631 100 64. 26 6 :e 
15636 190 4.0 e 35 £ 
1 5 5 4 1 250 24. 236 5 a — 

19 33 120 64 26 
1 5 5 5 1 6 12 190 0 
Iff re 35 • 5 2 5 6 ' 24 
1 5 6 5 1 2 1 9 120 19o 3 79 
15566 e 15 129 
1 5 6 - 1 1 9 3 123 
1 5 6 ^ 6 19 66 — 5 19 £6 
1663; €L 206 162 64 J c. 
1 6 6 3 6 24-6 209 190 -•>c — w -
1 6 6 9 1 14-6 64 6 O ii 
16690 4 3 13 235 * 6 c 
1 6 - 0 1 64. 32 2 4 9 2 0 1 

code wil l crash the machine. 
I f there are any mistakes in the routines 

corrections can be Poked into the Rcms; any 
attempt to Edit them wil l probably corrupt 
the code. 

The program can now be Run. When 
prompted enter any string you choose which 
obeys the rules on allowable characters. I f you 
wish you can separate sections within the text 
with $ signs. After you hit Newline the texl 
wil l be encoded. You wi l l then be asked for 
the item number you require. 

This wi l l normally be I unless you have put 
$ separatcrs in the text. I f you enter an item 
number which does not exist the program wi l l 
crash. 

The item you have requested wi l l now be 
Listing 4. 

1 = 5 " * T £ 0 I N S H R 3 _ U S C r 6 0 5 - 5 
~ - Z T J - ' . S i z-.-= 

" . = - . R E T U R N S . = £ ' . -
B - c- - C _ E R R ' i R N C - i C : 

--• i . . s o O E < R E T U R - . 5 : : ; 
- " . I ' - A . P R I N T N E U " _ - . 5 = " . : • 
• < - . i Z h C S Z R C 5 Z R C 3 Z - ' S -

N C H O T _ P P : N T 
:t"M •PNPii.N 9RNC-CJ5fcRNI, 

,» fi_| 7 IF j;T0 | >:*L 5fc=ND ,•£ 
• V IF AT . = LEI' - V J :u8»c 
•5T 1 . >$T»1 :Pi" . B ^ N D a CLL'T 

Q. I I BP I ' ID i * • • ' L M - -

H B H 

- 3 = ' $ $ 5 " + r 5 r "SS 
. 5 3 _ E H G T - r = L E N R 3 

i c P R I N T " E N T E R T E X T I T E " ••'-•MB 
E R " ' 

S C I N P U T J 
7 0 P O K E 1 5 5 0 T . J 
• a R A N D U S R 1 6 5 5 5 
9H5 P R I N T 

P R I N T " C O M P R E 5 S E 3 E 1 3 3 -
. . ' O . . E U —» ' " L E N G T H ) , " 2 0 
1 1 3 ? T 0 r 

printed starting at the first free print position 
on the screen. I f the original text is not 
recovered or the program crashes the routine 
must be carefully checked using Peek. Once 
everything is working smoothly you can 
proceed to use the routines in application pro-
grains. 

As the routine adds five bytes o f S to the 
message, plus one byte for each separater, the 
greatest compression wi l l only be achieved on 
relatively long sections of text. The routines 
typically achieve compressions of 30 to 40 
percent on a wide range of input, from this 
and the amount of memory occupied by the 
decoding routine — 104 bytes — it can be seen 
that savings in overall memory usage begin to 
appear when the text is over about 300 
characters long. Although the compressed 
string actually appears longer this is due to 
certain codes appearing as keywords. 

In general your final application program 
should be developed by first loading the ZX-
Compander routines from tape, adding in 
Basic whatever editing facilities you need to 
aid the input o f your text, entering the text 
and then compressing it using a line like line 
30 in listing 4. Once this has been done the 
editing section and line 2 can be deleted. 
When you need to print an item all that is 
required is that the item number be Poked 
into 16507, the print position be specified 
using Print At and the routine called using 
Rand USR 16566. 

The routines are not relocatable due to the 
numerous subroutine calls using absolute 
addresses. 

r own machinc code adventures 

i atsoever 

Int. IJLJILL is a major new utility written in machinc 

even the novice programmer to p roduce high-api 

adventurer of superior quality to many available at tl 

any kn owlcdgc of machine code whatsoever. 

U s i n g H menu selection system you may create well 

describe them and connect routes between them. Y o u 

lows 
FOR THE 48K SPECTRUM AT £14.95 

Now available in W H Smith, and from many 
computer shops nationwide, or direct from us by 
post or telephone. 

red machine code 

ic moment without 

over aoo locations, 

may then t i l t h cm 

ed your adventure 

ic greatest of case . 

'letion. 

SAE for full details of our range 
W1 th objects and problems ol you r choice. M a v i ng 

y o u may alter and experiment wi th any section wit! 

A part formed adventure may he saved to tape lor 

W h e n y o u have d o n e soTHEQUILL will allow you to pro-

you r adventure which will run independently of the main 

so that you may give copies away to y o u r friends. 

THE QUILL is provided with a detailed tutorial manual whic 

aspect of its use in writing adventures. 

Dealer enquires welcome. 

Cred i t C a r d O r d e r line 
Personally manned for 24 hours 

S 0 2 2 2 41361 Ext430 

GILSOFT 
30 Hawthorn Road 
Barry 
South Glamorgan 
CF68I .E 
®(0446) 732765 

IBAyCLAVCAHDi 

covers 
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™ ^ H O M E COMPUTER SYSTEM 
More software-more hardware! 

The best value full colour computer 
on the market—at around £50. 

JOIN THE 
AQUARIUS USERS CLUB 
If you are an Aquarius owner-write now for 
your free membership card. Keep up to date 

with all the exciting new things that are 
happening to Aquarius and take advantage 

of special offers only available to 
Club Members. 

Write to the Aquarius Users Club, 
4th Floor, Hyde House. London NW9 6LG. 

The instruction manual is one of 
the clearest ever written and our 
'LOGO' cartridge takes you step 
by step to afull knowledge of 
computer language. 

Manufactured and sold by Radofin Electronics (UK) Ltd., 
Hyde House. London NW9 6LG. 

Telephone: 01 -205 0044 Telex 923624 FIPLC G 
Trade enquiries welcome. 

Available through many loading retailers-including 
Harrods-Menzies-Carrafour-Asda. 

light pen - PLUS an even 
wider choice of games, and 
educational cartridges. 

There's no doubt that the 
Aquarius is the best value full-
colour home computer system 
available in Britain. 49 moving 

keys, 16-colour display 
and built-in Microsoft 
BASIC make the 
Aquarius an ideal choice 

for the first 
time user. 

with more becoming available each month. 

1984 is going to be an 
exciting year for Aquarius 
owners! 

During the next two 
months, we are adding to our 
wide range-an excellent new 
four colour printer/plotter - a 
brand new 32K 
memory pack -a 
floppy disc drive 
a remark-
able new 
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John Dawson stops 
Heartstop here and 
gives you a chance to 
win £100 with a look at 
artificial intelligence 
and how it works. 

COMPUTERS ARB capable of the most complex-
calculations and control operations. And yet 
the pictures in a child's story book are beyond 
interpretation by machines. By contrast to the 
traditional approach in which predefined 
steps are followed to solve a problem — a 
Basic program, for example — artificial 
intelligence work is said to be about "problem 
solving programs that solve substantial 
problems generally conceded as being difficult 
and requiring expertise." 

There is a fair amount of confusing about 
some of the terms used in artificial 
intelligence — A I so here are some 
difinitions from a Dictionary of Information 
Technology: 

"Art i f ic ial Intelligence. Research and study 
into methods for the development of systems 
thatcan demonstrate some of those attributes 
associated with human intelligence, eg., the 
ability to recognise a variety of patterns 1'rom 
various viewpoints, the ability to form 
hypotheses from a limited set o f information, 

the ability to select relevant information from 
a large set and draw conclusions from it. 

"Expert systems. In databases, systems 
containing a database and associated software 
that enable a user co conduct an apparently 
intelligent dialogue with the system in a user 
oriented language. 

Artificial intelligence 
"Heuristic. In problem solving, a trial and 

error approach i n v o l v i n g successive 
evaluations at each step made in the process of 
reaching the final result. In contrast, an 
algorithm represents a consistent approach in 
arriving at an optimal result." 

Alan Tur ing, one of the. first people to work 
on the theory of computers, devised a test 
which illustrates practically what is meant by 
the term "artificial intelligence": Put a person 
in a room with a teleprinter connected to a 
remote computer. Allow the person to type 
questions on to the teleprinter and i f he is 
unable to decide whether or not he is 

communicating with a person or a machine 
then the machine exhib i ts ar t i f i c ia l 
intelligence. 

So artificial intelligence consists, chiefly, of 
representing facts and "rules of thumb" — 
heuristic search techniques — in a computer 
and o f manipulating them, by a process 
analogous to human reasoning, in order to 
achieve specified goals. 

Expert systems have to contain three funda-
mental elements: a knowledge manager — the 
inference engine, a knowledge base — the 
'database' in the definition above, and a 
situation model. Normally the knowledge 
manager employs the information in the 
knowledge base to interpret what is going on 
at the time in the situation mode. In relation 
to Heartstop, for example, the knowledge base-
would contain reference information about: 
• T h e number of beds in the hospital. 
• The types of medical care that can be given 
e.g. s u r g e r y , c h i l d r e n ' s m e d i c i n e , 
orthopaedics — surgery on bones, psychiatry, 
accident and emergency. 
• T h e names and quantif ies of the drugs 
kept in the pharmacy. 
• H o w many nurses are necessary to cover 
each of the wards. 
•Procedures to be followed in the event of a 
major accident, a key member of staff going 
off sick, fire in the hospital, mains electricity 
failure and so on. 

(continued on page 141) 
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'Dataplus have made their name supplying computer peripherals at competitive prices. 
I believe that we have now found the best price/performance daisy wheel alternative 
to dot matrix. The ideal printer for both data and word processing. Truely, a high quality 
machine at an affordable price. As Managing Director, I guarantee you won't buy better.' 
So whatever your computer — BBC, 
Spect rumfCommodore* Dragon, Oric, 
Apple and many others — make the most of 
it and turn your computer into a quality 
printing system for home correspondence, 
documents, short stories and business use. 

Use standard stationery or, for ONLY £79 (if 
ordered with your TP1) we wil l supply a 
tractor feed so you can use continuous or 
fanfold paper. 

This is just one offer you can't miss. To 
avoid disappointment RING NOW on our 24 
hour answering service 0242 527412 to place 
your order quoting your Access/Barclaycard 
No., expiry date and ful l name and address 
OR complete the coupon below and POST 
TODAY. 

Please allow 28 days delivery. If not 
completely satisfied return goods in original 
packing within 10 days of receipt and we wil l 
replace or refund your money in full. 
For technical queries telephone our Expert 
Hotl ine 0242 37373 or visit our showroom at 
39-49 Roman Road, Cheltenham. 

*CBM 64 & Spectrum Computers require a 
special interface cable kit. For assistance & 
price phone our Technical Hotline. 

SPECIFICATIONS 
Print Speed: 120 wpm 
Character set 128 ASCII 88 printable 
Character spacing: 12 CPI 
Printing: Unidirectional 
Paper width: 13' max. 
Writing line: 10.5' 126 character line 
Lino spacing: 6 lines per inch 
Paper Feed: Frlcilon. single sheet or 
fanfold. 
240 volts. 50Hz 
Dimensions: <H) 6.4' (W) 19.5' (D) 12.4' 
Weight: 18.5 lbs 

Operator Controls: Power on/off, top 
of form, Impression 
controls (5 levels) 

INTERFACES 
Parallel 
Centronics compatible, 7 bit parallel 
data, 3 control lines (data, strobe, busy, 
acknowledge) 

Serial 
RS232C compatible. 50-19200 BPS. 
parity and character bit length all 
switch selectable. 

Dataplus-PSI Ltd 3 W 9 Roman Road Cheltenham GL51 80Q. Reg. No. 1715271 England. 
Offer open lo UK only while stocks last. 

r . 

• • • • • • • • t • • •• • •• • • • • « • ft » • ft* • ft • • • • • •••• • •••• • • • • • • 
• • • • • • • • • 

• • • • • • ftftft • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • « • • • • • 

To DATAPLUS-PSI Ltd 39^9 Roman Road Cheltenham GL51 8QQ 
Please send me:— 

I enclose my cheque (or £ 
Qty Description ' Price Total 

TP1(s) with RS232 £250 
Interface 

TP1 with contronic £250 
Interface 

Interface cables £15 
serial/parallel' 

Traclor Feed £79 

* Delete as applicable Total 

. crossed 

or charge my Access'Barclaycard* 
Account No. 

Expiry date of card_ 

Signature 

Name. . . 
Address. 

Postcode 
Telephone No: 
Make/Model of my computer 

YC1 

I 
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(continued from page 139) 
The situation model might contain 

changing information on the following lines: 
| H o w many patients are in the hospital at 
present? 
• H o w many operating theatres are ready for 
use? 
• H o w many nurses are on duty and on 
which wards? 
• T h e drugs curently being prescribed for 
each patient. 

You can see that the knowledge base 
contains the fixed information that describes 
the hospital and its capabilities. The more 
complete the knowledge base can be made, the 
easier the task o f the inference engine 
becomes. 

The situation model has to interact wi th the 
outside world, reflecting the currcnt status of 
the operating theatres, and the level o f staffing 
throughout the hospital. 

An alternative approach to the defined 
knowledge base of the expert rule systems 
uses statistics to predict a probable cause of an 
event. Thomas Hayes, a fellow of the Royal 
Society of London, formulated his theorem 
about the probabilities of events in 1760. 
Bayes Theorem is used to incorporate 
information into a decision analysis approach 
to a problem. The theory can be related to an 
enormous diversity of problems one of which 
is medical diagnosis and the refinement of 
clinical tests. 

Suppose that you see a young adult male 
patient in the Accident and Emergency 
Department. Before your examination you 
wi l l have some idea of the probable causes of 
acute abdominal pain in young adults. I f you 
discover that pain is most severe in the right 
lower quadrant and that it is made worse by 
movement your suspicion that the cause is 
acute appendicitis w i l l be increased. 

Your estimate o f the probability of the pain 
being caused by an acute appendicitis has 
been altered by your tests and observations 
and this now appears the most likely cause. 

The prior probability — the chances of 
acute appendicitis at the time you were 
bleeped but before you had examined tile 
patient has been modified by the event of 
you performing some clinical tests to give a 
posterior probability at the end of your 
examination. Immediately that posterior 
probability of the patient's condition being 
due to acute appendicitis becomes the prior 
probability for the next event; along with the 
other altered probabilities for all the other 
causes that you considered. 

You decide to operate on the young man 
and successfully remove an enlarged and 
inflamed appendix. The pathology report 
confirms your diagnosis and the final 
posterior probability for this case approaches 
a certainty that the cause o f the pain was due 
to the diseased appendix. 

T im de Dombal, a surgeon in Leeds, has 
collected the structured results of thousands 
of cases ol' acute abdominal pain through a 
world-wide network o f doctors. 

T i m dc Dombal uses a newish Commodore 
microcomputer which sits quietly and 
unaggressively in one corner of an office. The 
results of about six thousand cases of acute 
abdominal pain were entered into a survey 
and a computer program was developed 
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which would carry out a Bayesian analysis to 
prepare a set of prior probabilities for the 
causes o f acute abdominal pain in a particular 
patient. The program is perhaps a couple of 
hundred lines o f Basic in length. 

T i m de Dombal has written that: " i n the 
1476 cases of appendicitis, the computer 
aided prediction matched the final diagnosis 
in 84 percent. In many centres the accuracy of 
match was higher — around 90 percent. This 
relatively high accuracy of match is less 
informative about the computer that about 
acute appendicitis. We concluded that acute 
appendicitis presents in roughly the same 
fashion around the world, and is a disease 
entity which presents in a broadly similar 
fashion to clinicians in a variety of centres." 

Helping with decisions 
However, the paper's conclusions con-

tinued "Tu rn ing to other diseases, such as 
acute cholecystitis, perforated peptic ulcer 
and small bowel obstruction, very similar 
conclusions emerged. Overall, and in the 
overwhelming majority of individual centres, 
there was a high (>80) percent o f match 
between the computer's diagnostic prediction 
and the actual diagnosis made in the centre 
concerned." 

In this application, a computer is helping 
doctors to make better decisions about patient 
care; it is not making the decisions itself. 

Heartstop, like most other programs need lo 
record that something has happened, or mark 
that a particular " th ing" is on or off. Mags are 
used to store the current state of the " th ing" . 
A flag is a programming device that can be set 
on or olT — the flag is up or down, it's not 

I have set the surgical scene andgnwt you a helping 
hand with .'he program. A'ok it's up to you — 
you're on your own. Finish tin program in your 
oxn r..iv and send ii lo Heart slop, Room L2t.'l, 
Quadrant Home, The Quadrant, Sutton, Surrey, 
lite best entry received by ihe end oj April :i>illget a 

it00 prize and a chance of publication in ihe 
magazine. 

allowed to be at half mast. In Slagthorpc 
Memorial Hospital, for example, you may 
want to record whether or not a patient has 
had an ECG examination, or mark the 
patient's notes to show that the patient has 
died or been discharged home. 

The patient summary can then be made to 
print only those patients known to be in the 
hospital, while retaining the whole list of 
patients who have been "treated" during the 
weekend in order that it can be printed at the 
end of the game. 

On way of creating flags in Basic is to use an 
integer variable, or an integer array, to hold 
the numbers one or zero, representing the 
flag's on or of f state. As each integer variable 
takes up four bytes that is a pretty inefficient 
method. The ideal answer is to use machine 
code where a single bit can be turned on and 
off, allowing you to store eight flags in a single 
byte. The Z80 cpu is better equipped than the 
6502 for this sort of 'bit-twiddling'. 

The 6502 cpu in the BBC machine can only 
test the most significant bit in a byte, although 
the problem can be overcome very easily by 
rotating the bits until the one you wish to 
operare on is at the most significant position. 
However, while the BBC micro has a super 
built-in assembler, it is a lot of bother to drop 
into it just for this purpose. 

Figure 1 is a test program that shows 
another way o f storing and using flags that 
takes up only one byte for each flag and gives 
you additional information about when the 
flag was set in relation to other flags. 

The INSTR instruction page 280 BBC 
Microcomputer User Guide searches one 
siring for the occurrence of another. You can 
use a single letter to represent a Flag-On 
condition and the abscnce of that letter to 
represent the Flag-OfT condition. There is a 
small space penalty in setting up the string in 
che first place but after that each additional 
flag occupies just one bvte. 

The 36 alphanumeric characters 0 to 9 and 
A to Z can be used as unique indentifiers. 
Setting a flag is easy — lines 170 to 220. The 
test program includes a procedure — 
PROCinputflag — to get the flag you wish to 
set from the keyboard. I f you wish to use these 
routines in another program just delete the 
PROCinputflag lines, and add the parameter 
— FL$ — on to the definition o f the two 
procedures — lines 170 and 350. Calling 
PROCsetflaf (B) wi l l then add " B " to the 
existing FLAGS string. The condition o f a 
flag can be tested by PROCtestflag (FLS). 
PROCtest is included simply to show the 
result of the lest oil screen. 

INSTR returns a value of zero i f the 
substring I I.S is not found in the main string. 
Note that both FlanS and Position% are 
global variables and these are used in the next 
procedure — PROCresetflag — and to reset a 
flag to the Of f stage. 

The collection of flags in FlagS is split into 
two on either side of the flag found in 
PROCtcstflag and ihen recombined. The flag 
identified in FLS is no longer present in FlagS 
and has been reset. Because a flag is always 
added to the end of ihe string when it is 
turned on the time sequence in which events 
take place can be determined by finding the 
position of each flag in FlagS using the 
INSTR instruction. i-'-i 
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I Reel to reel cassettes for 
ler £1 - see your local 
CTRUM dealer for details. 

FanUit ic Vi lue from Spectrum! 

SUPER-SAVER 
CASSETTE RECORDER 

For COMMODORE 64 & 
VIC-20 ONLY £39.95 

LATEST U P TO £1,000 
Instant Credit 
With your Spectrum 

Chargecard 

SPECTRUM PRICE 

COMPUTER 
DEALERS 

|ust Arr iv ing! It's the new, superb 
COMMODORE SX64 PORTABLE 

Another first from 
SPECTRUM! 

Introducing the exciting new 

ORIC 
ATMOS 

• Wide range of excit ing sculptured keys 
programs available • Seperate keys for cursor 
• Buil t- in Centronix pr inter control 
interface (no RS232 needed - just • Bui l t- in speaker 
plug in your pr inter) • Special sound effects for 
• Full-featured keyboard w i t h game programmers 

HERE'S ANOTHER FANTASTIC FIRST IN HOME MICROS FROM SPECTRUM the brand new 
and tremendously exciting ORIC ATMOS 48K computer' 

The ATMOS has taken a remarkable step forward In home computer technology. But 
how? 

Most Micros 'waste' a large amount of memory on operating functions like graphics, colour 
and sound. Oric saw that by running these tasks from a ROM memory, a huge amount of the 
ATMOS's valuable 48K RAM capacity could be treed for more advanced operations. 

So the colour capability (8 graphics. 8 background), powerful sound synthesis and high-
resolution graphics of the ATMOS are achieved with fewer demands on computing power than 
its competitors. 

So what else makes the ATMOS so exciting? There's now a typewriter-style full-response 
keyboard; i fs directly compatible with most domestic cassette players; and there's a huge 
choice of software. The ATMOS is designed for user convienience. too - i t uses an extended Mic-
rosoft BASIC; your printer plugs in without an RS232; and it comes complete with leads and 
everything you need to get going. 

We hovo a matching 4-colour printer (occopting normal papor) ond very soon a 3" Microdisc 
Orive will bo available at terrific vaiue-for-monoy pricos. Take a look ot the fantiastic now ORIC 
ATMOS. in lis highly distinctive blackandrod trim, at your Spectrum doalcr NOW! 

offers From SPECTRUM - see PRES-
EL page 600181 for fu l l details. 

(or prospective Computer dealers!) 
it you wou ld like to know more about 
becoming a SPECTRUM APPOINTED 
DEALER on an e»dusivr area basis, 
please wr i te to MIKE STERN or 
DUDLEY LANCMEAO Spectrum (UK) 
Ltd,, Burrowfield. Welwyn Garden 
City. Herts or Telephone (07073) 
34761 

• There's up to £1,000 worth of 
instant Credit available on a Spec-
trum Chargecard. Sec your local 
SPECTRUM dealer for written 
details (UK mainland only) Typical 
APR - 30 6% 

SPECTRUM 
PRICE 

B I G N E W S f r o m S p e c t r u m - S tocks a r e just a r r i v i n g of t h e inc red ib le 
n e w C o m m o d o r e S X 64 P o r t a b l e C o l o u r C o m p u t e r . . a d r e a m c o m c 
t r u e for t h e e x e c u t i v e ! T h i s superb , c o m p a c t M i c r o i n c o r p o r a t e s a l l of 
t h e top-sel l ing C o m m o d o r e 64's funct ions , a n d f e a t u r e s a d e t a c h a b l e , 
fu l l - funct ion k e y b o a r d plus bu i l t - in c o l o u r m o n i t o r A N D single disk 
dr ive . W e ' r e v e r y e x c i t e d a b o u t this l o n g - a w a i t e d d e v e l o p m e n t and . 
t o c e l e b r a t e its i n t r o d u c t i o n , w e ' r e g iv ing F R E E w i t h each S X 6 4 
P o r t a b l e t h r e e h igh ly ve rsa t i l e p r o g r a m s — Easy Scr ip t , F u t u r e 
F i n a n c e a n d Easy S t o c k . T h e C o m m o d o r e S X 6 4 P o r t a b l e i s c o m p l e t e . 
ready t o run . 

Spcctrum Computer Centre* have no connection whatsoever with the ZX-Spcctrum Computer manufactured by Sinclair Kcscarch Ltd. 



Now from Spectrum - a 
complete business computer 

system for under £900 

• Extremely simple to use - no computer experience required I 
to run with Sales/Invoicing & purchase ledger programs. • Complete end-of 
month reports at the touch of a button • including Creditort/Debtor* lists Sales & 
cash lists, statements,VAT balances etc. 

Includes • COMMODORE 64 • DISK DRIVE • COLOUR 
MONITOR • COMMODORE PRINTER • PURCHASE LEDGER 
PROGRAM • SALES LEDGER PROGRAM • EASY SCRIPT 
PROGRAM Plus! • FREE! GAMES DISK WITH SIX GAMES 

We d like you to meet a Micro package thai has to be a dream come true for the small business! 
This incredible value-for-money system includes everything you'll need to take the t ime and drudgery 

out of painstaking book-keeping. 
What makes Spectrum s ComnvjOore system outstanding is the sheer simplicity of the piogiants 

we we chosen. 
Both Puichase and Sales Ledger programs featuie ail ingenious ques t lon-andanswei system that takes 

you quickly and easily through the most complen bookwork So easily. In fact that even with no computer 
experience at all you can process book-keeping after a few minutes' practise 

t h e Lommudure 64's 64K RAM vast memory keeps tabs on all your d a U In the s p a t e of a lew minutes 
111 give you up-to-date reports of Suppliers' and Customers' balances, payments made and invoices due -
automatically calculating VAT; it'll produce invoices and s ta tements at the touch of a but ton - and even 
address them ready for posting 

The tasyscript' program gives you comprehensive Word Processing facilities including Standard Let-
ters and Reporti, all with editing facilities. For the home user, we've included - FREE a Games Disk with 6 
super games. 

With this system, you can see at glance everything that matters about your b u s m e n 
No Micro has ever been so adaptable foe business - quite simply, there's nothing like it at the price. Pop 

nto your local Spectrum dealer now and we'll show you why! 

ALL THIS FOR ONLY 

Normal Total Price £1174.95 
All thai* items can be purchased separately from your local Spectrom dealer - ask for our Special Price 

COMMODORE VIC-20 

Super Value! 

STARTER P A C K 
A complete Home Computer sys-
tem including the VIC-20 Com-
puter. a Cassette Unit, introduction 
to BASIC part 1 - a simple explana-
tion of computer programs - Blifcr, 
Type-A-Tune, Race & Hoppit A fan-
tastic deal!! and great value-for-
money. But HURRYI Offer only 
while stocks last 

SPECTRUM PRICE 

99 139 
Also available: 
V I C - 1 0 £ 9 9 . 9 5 
Including 4 FREE ROM GAMES 

Commodore VIC-20 
SOFTWARE PACKS 

at HALF PRICE 

Multipack 1: Omega race. 
Voodoo castle. Cosmic c r u n c h Avenger 
M u l t i p a c k 2: Gort, Adventureland, Raid 
on Fort Knox. M o l e Attack. 
M u l t i p a c k 3: Sargon Chess, The Count. 
Mission Impossible. Cosmic Cruncher 
M u l t i p a c k 4: Sa-'goo Chess, Pirate Cove, 
Rat Race. Super u n d e r 
M u l t i p a c k 5; Omega Race. The Count. 
Menagerie M o l e Attack 

EACH PACK ONLY 

£19.98 
While stocks last 

For t h e 
COMMODORE 6 4 

HOME USER 
VIC 1520 Pr in ter P lo t ter - Special January 
Of fer £99.99 
C O M M O D O R E 64 w i t h 4 FREE 
GAMES £199.99 
SINGLE DISK DRIVE w i t h FREE Easy Scr ip t 
and Future F inance programs £230.00 
AZTEC Cent ron ics In ter face £29.90 
V ISCOUNT Casset te In ter face £12.95 
Plus! 100's of So f tware Ti t les now avai lab le . 

COMMODORE 64 
H O M E E N T E R T A I N M E M T 

Package 

SAVE £50 
Includes: COMMOORE 64. CASSETTE 

RECORDER, CASSETTE WITH 4 GAMES. 
ZETA CRACKSHOT JOYSTICK 

(Normal Total Price £290^0) 

£239.95 SPECIAL 
PRICE 

All these items can also be purchased seperately -
see your local Spectrum dealer 

Commodore 
1520 PRINTER 

- PLOTTER 

Just Arriving! 
COMMODORE 1526 

PRINTER 

The 1520 
printer plotter draws 
in 4 colours, and prints 
characters and numbers 

Superb Dot Matr ix (near 
letter qual i ty pr inter) 

£99.99 £345.00 

ACCESSOR IES 
FOR COMMODORE 

Viscount Cassette 
Interface £12.95 
Alphacom 42 Printer with Vic 
20 Interface £99.90 
Stack Light Pen £28.75 
Plus 80 16K RAM ...£37.99 
Viscount 64K RAM . . . £69.95 
4 Slot Motherboard . £24.95 
Adman Chatterbox... £49.95 
Zeta Joystick £10.95 

T u r n t h e p a g e f o r m o r e s u p e r 
o f f e r s f r o m S p e c t r u m . . . 

N o t all stores carry every advertised item, please phone before making a |ourney - prices correct at time of j o in t to press EAOL 



Superb value-for-money! 

MEMOTECH 
MTX SERIES 

ACCESSORIES From SPECTRUM 
C12 DATA CASSETTES £0.50 
C15 DATA CASSETTES £0.58 
VISCOUNT SINGLE SIDED. DOUBLE DENSITY 
(10) (FOR APPLE. C O M M O D O R E . ATARI. 
TANDY) £21.25 
VISCOUNT SINGLE SIDED. SINGLE DENSITY 
(10) £21.25 
VISCOUNT DOUBLE SIDED, DOUBLE DEN-
SITY (10) (FOR SHARP SUPERBRAIN. ETC.) 

£33.81 
VISCOUNT SINGLE SIDED DOUBLE DENSITY 
96 TRACK (10) (FOR NASCOM. COM-

M O D O R E 8050, Etc.) £51.36 
EMPTY DISK CASES (FOR 5 % " DISKETTES) 

61.95 
DISK HEAD CLEANER KIT £16.10 
TELEVISIONS 
12" T80 B&W PORTABLE £59.95 
CTP3131 14" COLOUR PORTABLE . £229.95 
COMPUTER CASSETTE RECORDERS 

f r o m £27.50 
ZETA Joystick (or ATARI. C O M M O D O R E . VIC-
20 & 64. SPECTRUM A O R I C . ONLY £10-95 

Check w i t h your k ^ i l SPECTRUM dealer for 
the pricc of seperate items. 

D R A G O N 6 4 £ 2 2 5 . 0 0 

SHARP M Z - 7 I I 
(MZ-700 Series C o m p u t e r ) 

FREE! 10 CASSETTE BASED GAMES 
The super new colour computer from 
SHARP Now available In limited quantities 
- Including 10 FREE CASSETTE BASED 
GAMES from SPECTRUM 

£249.95 
Including FREE Cassette Recorder 

SHARP PRINTER £129.95 
CASSETTE RECORDER £39.95 

SHARP M Z 8 0 A £ 3 9 9 

N o t all »tora» carry t v t r y advertised Item, please phone before making a (ourney • p n c e i correct at t ime ol to prett H O E 
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Sensational 
PRINTER OFFERS 

from Spectrum 
Incredible 
Value! from 
Spectrum 

Other Printer 
Bargains 

ACCESSORIES for BBC 
Limited Otter! 

BBC Dual Disk Dr ive 
SAVE £53.85 

ONLY £ 7 5 0 . 0 0 

BBC BUGGY 
£ 1 8 9 . 0 0 

Now available: 
RC DIGITAL TRACER for the BBC 

£ 5 5 . 5 0 
GRAF PAD Graphics Tablet 
PflOUNK Joystick Interface . . . 
BIT-PRINT ZX Printer 
BBC Single Disc Drive 
S8C Disk Interface Kit (Inc. fitting) 
Acoin Software Cassette-Based from 
Acorn Disk-Bated software 
BBC Disk-Based software from 
BBC BUGGY Spectrum Price 
BBC Disk Manual & Utilities Disc 
QUICK-SHOT JOYSTICK {specialty lor the BBC Spectrum Price. 

£143.75 
. . . £9.96 
. £89.95 
£265.00 
. £97.1)0 

£9.95 
£11.50 

£995 
£189 00 

..£34,50 
£19 95 

spectrum 
C H A R G E C A R D 

U P TO £1,000 
I n s t a n t C red i t 
• T h e r e ' s u p to £1,000 w o r t h o f I ns tan t C r e d i t 
ava i lab le o n a S p e c t r u m Chargecard . See y o u r loca l 
S P E C T R U M dea le r f o r w r i t t e n de ta i l s ( U K m a i n -
l and o n l y ) Typ i ca l A P R • 30 .6% 

T u r n t h e page f o r m o r e s u p e r 
o f f e r s f r o m S p e c t r u m . . . 

Spectrum Computer Centres have no connection whatsoever with the ZX-Spcctrum Computer manufactured by Sinclair Research ltd. 

Sensational Offer for BBC Owners! 
OPUS 
DISK DRIVE 
for BBC Model 'B' 

SPECTRUM LOW PRICE 
£ l 

Including: MANUAL & 
UTILITIES DISC 

ATARI 600XL 
• 16K RAM expandable to 48K • F u g SPECTRUM PRICE 
stroke keyboard • Full sound with 3Yi 
octave range • 11 Graphic Display • • [ ^ ^ ^ ^ A A 
modes • Full colour (256 Colours • 128 ^ p i 7 
colours can be displayed at one time) Ask | I 
to see this super new micro at your local 
SPECTRUM dealer NOWI • j ^ W 

Coming Soon! A T A R I 8 0 0 X L £ 2 4 9 . 9 5 
1010 CASSETTE RECORDER £49.99 TOUCH TABLET. TRACK BALL . . ' . . . . £39.99 
1050 DISK DRIVE £299 99 SOFTWARE 
1027 LETTER QUALITY PRINTER . £299.99 D I G D U G £29.99 
1020 PRINTER PLOTTER £19959 L O N E RAIDER £14,99 

And many more 

Spectrum ^ Including 3 
Price FREE Games 

Model B 
SPECTRUM PRICE 

3 9 9 

SPECTRUM LOW PRICE 
• Printing speed 50 CP.S. _ _ 

Graphics capability • • • ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
Double character under 

software control j i j' I , , .( . • 
• Centronics type parallel Interface ^ ^ H 
• Paper width up to 
Inches ^ ^ M 

SEIKOSHA OPIOO v c C I 9 t . f i 
SEIK05HA GP100 AS £199 .95 
SEIKOSHA GP250 X £ 1 4 9 . 9 * 
EPSON FX 80 £ 4 9 5 . 9 5 
EPSON RXS0 £314 .9 5 
EPSON RX SO F/T £ 3 6 4 . 1 5 
AlPHACOM 42 fo< VIC-20. Commodoie 64. Dragon. 
Atari BBC with requiied interlace £ 9 9 . 9 0 
ALPKACOM 3C lor ZX Spectrum £ 5 9 . 9 5 
MICROUNE 82A with RS-232 £ 1 9 9 . 9 5 
MICROUNE B2A with Graphics £ 2 9 9 . 9 5 
MICROUNf Model 97 £ 4 5 0 . 0 0 
MICROIINE Model «3A £ 4 9 9 . 9 5 
QUENDATA 60CPS Pilnlei . £ 1 1 9 . 0 0 
Bit Print 24 tor Ihe BBC . . , £ § 9 . 9 * 

A L P H A C O H 4 2 For DRAGON. 8BC. 
COMMODORE. ATARI (Interfaces eatra) 

Spectrum price £ 7 9 . 9 5 
A L P H A C O M IX For ZX SPECTRUM 

, Spectrum Price £ 5 9 . 9 5 
Paper Rolls for Alphacom printers 
Boi of 5 Rolls £ 4 . 0 0 

For Commodore 
64, VIC-20 & 
ZX Spectrum 

For the more serious user -
the bet ter programming machine 

ORIC-1 16K £ 9 9 . 9 5 
ORIC-1 4 8 K . . . . £ 1 3 9 . 9 5 

HALF PRICE OFFER 
Bring a copy of this ad when you 
purchase an ORIC-1 16K or 48K and 
get ei ther the ORIC- 16K or 48K 
Software pack at HALF PRICE (Titles 
may vary In each pack) 

FOR BBC 
CS100E £217.35 
CS100 £244.95 
CS200E £254.15 
CS200 £881.75 

FOR DRAGON 
CDS250 £365.95 
CDS500 £401.80 
CDS1000 £503.95 
CDD500 £557.60 

Model GPI00A Mkll 

Availjfc;* far tfc« SPICTBUV 
JO I»VJ IHE COMMODORE 64 
(Ariivin* Now4) cc-"nfs complrlr 
with 1} Irrt oI cit> r and ttiiei 
noting j i l . in «<r»iif {*i*«i m(luil'i£ Hlf.h 
NOON SHOOTOtiT ' u | | ,0unU rlUcIl 
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Everything you've ever wanted for your 

SPECTRUM 
Superb Z X add-on's from your local Spectrum dealer 

DK'Tronics K E Y B O A R D 
For ZX SPECTRUM 
SPECTRUM PRICE 

'45 
Z X S P E C T R U M 

I 6 K 
£ 9 9 . 9 5 

Z X S P E C T R U M 
48K 

£ 1 2 9 . 9 5 
S p e c t r u m C o m p u t e r Cent res have no 
c o n n e c t i o n wha tsoever w i t h t h e ZX 
Spec t rum C o m p u t e r m a n u f a c t u r e d 
by S inda i r Research Ltd. 

VISCOUNT DISK DRIVE 

PRISM VTX 5 0 0 0 

DIGITAL TRACER 

LYNX 96K MONITORS BOOKS 

SPECTRUM PRICE £299.00 
Lynx 48K Model £199.00 
For the Lynx owners who're ready to take the next step, 
the 48K machine can be upgraded to full 96K specifica-
tion for just £49 .95 

G R A N A D A P E R S O N A L 
C O M P U T I N G T ITLES 
Thr IX Spec (mm and hew to Ww 
•niW from it £5 95 
the Spet.triirr IToRririn'-er. £5.95 
"he Spe:.!r;irr Rook 0- Oames £5.95 
Inrroduc r j Spodfum Machine 
C:>*- . £7.95 
" Appl r II Programmers 

. £1095 
P'Cf/amming with Grashic.. £5.95 
Tnr Dragon & IKJW tu make the 
no*.: of "it £5 95 
Co-npulTg lor ih<* Hobbyi i t 6 
U>u I Buv ivu, £6 95 
Simple mteifacu'K Prujw I-. £6 95 
Thr bBC M c i o An r < ( i f i l 
cu>^e £6.95 
Com-nortorr M Computing £5 95 
I h r Onr -1 j n r l how In Ret tnr 
n m i from II £5 95 

Tip Dragon \ i Liuuk o l ( J i m n £5 95 
inrvpj ' . t ; - lan^ua^e'. .ind their 
-•-<-• £5.95 
l y m Computing . . . . £6.95 
i : Oau es 'ut Ihc B5LC Micro. £5.95 
CtiiKnini! a Microcomputer £4 95 
O i l t ' M - ^ foi f j n & profit £5.95 
"T'OdiLiry; thr RRC MiC'O . £5.95 

S U N S H I N E 
Working 5pe-r.tr.in- £5.95 

f .-nc-Jonal Forth fa- the BRC £5 95 
Pic Working Dra^oi' 32 . £5 95 
O'BKun 32 Games Mister . . £5.95 
InLWai to i f i .CommodPK-f r ! - £5.95 
Commodore Machmo Code 
Misler . . . . £6 95 
The W m b n g Dr igon . £5 95 
The Working Spectrum £5 95 
Thr Wortong CBM (,A £5 
D i i ^on 32 Games Master £5 95 
i - v l many more' 

S O U N D 
AMPLIF IER 

32K R A M 
PACK 

JOYSTICK 
Inter face 

DOMESTIC 
CONTROLLER 

Now from SPECTRUM a Disk Drive for the ZX 
SPECTRUM. The VISCOUNT 5V." DISK 
DRIVE with interface system and complete 
with all leads. 

O N L Y 

Commodore 
Model 1701 
A superb Colour Mon-

itor with sound 
SPECTRUM PRICE 

£230 
P H O E N I X A m b e r (Normally £126.50) . . . . £ t 2 . » S 
F I D E L I T Y C M I 4 Colour. . £ 1 9 9 . 9 $ 
S A N Y O 1 4 " Colour TV (Ideal as a monitor) 

£ 2 2 9 - 9 $ 
S A N Y O C D D 1 1 2 S N B Colour Monitor.. . £ 2 « 5 . 1 5 
S A N Y O 1 2 " Green Monitor £ 9 9 . 9 $ 

£245 
CHEETAH 
32K RAM 

£ 3 9 . 9 5 
KEMPSTON 

Joystick £ | j 
Interface 
(Joysticks op t ext ra) 

CURRAH Speech Synthesiser. £29.95 
DK'TRONICS Lightpen £19.95 
DK'TRONICS DUALPORT Joystick 
Interface £14.95 
STACKLICHT Rifle wi th 
3 FREE GAMES £29.95 

Sinclair Z X INTERFACE 2 
The new R O M Car t r idge /Joys t i ck inter face. 
Loads p rog rams InsUnt l y 1 Takes t w o joyst icks) 
Just p l ug in and play. O N L Y £ 1 9 . 9 5 

Plus N e w R O M car t r i dge so f tware . 

N O W . YOUR ZX SPECTRUM IS YOUR KEY TO THE 
W O R L D w i t h t h e inc red ib le PRISM VTX 5000 

M O D E M 
• Versa t i le m o d e m for ZX Spec t rum (16K or 48K) 
versions • S l im des ign f i ts easily, matches your 
m i c r o • I n s t a n t a c c c s s t o Pres teP & M l c r o n e t S O O 
i n f o r m a t i o n services • Ins tant c o m m u n i c a t i o n 
w i t h o t h e r ZX S p e c t r u m users • Use t h e Pr ism VTX 
5000 w i t h a S i nda i r p r i n t e r • and p r i n t Prestel 

SPECTRUM PRICE £ V " • 9 9 

£ 1 0 . 9 5 £ 3 9 . 9 5 
INDESCOMP RS232 L CENTRONICS ALPHACOM Thermal printer for ZX 
PRINTER INTERFACE £49 .95 SPECTRUM - N O W D O W N TO £59 .95 

From R D Labs 
for the Z X 
Spectrum 

£55.50 

£ 1 4 . 9 5 £ 4 9 . 9 5 

S p c c t r u m C o m p u t e r Cent res have no connec t i on w h a t s o e v e r w i t h t h * Z X - S p c c t r u m C o m p u t e r m a n u f a c t u r e d by S inc la ir Research Ltd. 



There's a Spectrum Centre near you . • 
AVON 

BATH Software Plus. 12 York St 
Tel: 10225) 61676 
BRISTOL Biensal Computers Ltd.. 
24 Park Row Tel: (0272) 2&4iaa 
WESTON-S-MARE K ft K Computes, 
32 Alfred Si Tel (0934)419324 

BEDFORD Stunui) Ltd.. 
1 1 5 Midland Rd. Tet ( 0 2 3 4 ) 4 9 3 4 1 
D'JNSTABIE Dormant! 7-11 Broad Wak 
Tet ( 0 5 8 2 ) 6 5 5 1 5 
LEIGH TO N B U Z Z A R D The Computer Ctr 
=: Milton KBVTIBS Music. 17 Budge S t 
Tel ( 0 5 2 5 ) 3 7 6 6 2 2 
LUTON Tefry-M<xe, 49 Guurge S t 
I D ( 0 5 3 2 ) 2 3 3 9 1 / 2 

BERKSHIRE 
READING Davio Saunde<s, 8 Yieio Han 
Place Tel 10734) 5B0719 

BUCKINGHAMSHIRE 
BLETHCLEY Hams Computer Centre, 
1 1 7 Quccnyway. Ttil ( 0 9 0 B | 6 4 7 7 4 4 
CNESMAM Hnwl PnoiOQraptiy A Corr<>-
w.ers, 1 1 3 HIFLH St Tnl: ( M 9 4 ) 7 8 3 3 7 3 

CAMBRIDGESHIRE 
C A M B R I D G E K M Computers Ltd. 19:20 
Mattel SL Tel (0223) 312240 
(Open 6 Days) 
PETERBOROUGH Plrbrgh Commumcatcrts. 
91 Midland Ro (0733) 4100/ 

CHANNEL ISLANDS 
6UERNSEY Gluts. 3-5 l b ; PoUctl 
St Peter Port. Tel: (0401) 24682 
JERSEY Audio & Ccmcuier CentfB. 
7 Peter Si. Si Helier. Tel (05341 74000 

CHESHIRE 
AL1RINCHAM Mi Micro 28 Hiyh St 
Jtl (0611941 6213 
C H E S T E R OJKILMI Cornputurs L i d 
100 Boupltan Tot (0244) 310059 
CREWE Microman Uml 2. 
i ? 8 Nantwlch Rd. lei (02/01 216014 
MACCLESFIELD Camera & Compute C e -
tre 118 Mi l St. Tut: (0625) 27463 
HORTHWICH Camilla & Computer Centre 
3 Town Scuaro Tel |0606| -'.5629 
STOCKPORT Wt i lng L1C 
1 LiMe Unosroank le i (0611 480 3435 
WARRINGTON Wildings. 111 S r d a e S l 
Te (0925) 38293 
WIDNES Computer City. 78 Victcria Roa-
Td {0511 420 3333 
WILMSLDW Sw1t of Wilrnslr.*, 4-6 S i 
Ames Parade. Tet (0625) 626213 

CLEVELAND 
MIDBLESBOROUGH McKunnj f> Brown 
2 0 6 LmthurpQ Rd, Td : ( 0 6 4 2 ) 2 2 2 3 6 8 

CORNWALL 
ST AUSTELL A B 6 C Computers, Dudry 
Hsuse. 6 I nwer Aylmer Sq 
Tel (0726) 6733 / 

CUMBRIA 
BARROW-IN-FURNESS Barrow Computet 
Centre. 55 Church St. Tel: (0225) 363S3 
CARUSLE The Computer Shop 56-58 
l w i n e r Si Tel |0228| 27710 
PENRITH Penntn Communications. 
14 Casttogatc. Tel: I0768167146 
Open Mon-Fri till 8pm 
WHITEHAVEN P 0 llcnilrnn 15 Kirg St 
Tet (0»46| 2063 

DERBYSHIRE 
AURETON Gordon HaiWOCd 6 9 - / 1 H.gh 
S i Tel 107731 8 3 2 0 7 8 
CHESTERFIELD Tho Computer Ccntx. 
14 Stetfiunsoii Place Till: ( 0 2 4 6 ) 2 0 8 8 0 2 
DERBY C T Electronics, at Camera Thorps. 
Trie Spat Tet: ( 0 3 3 2 ) 3 6 0 4 5 6 

DEVON 
EXETER Seven Counties (Comauters) Ltd. 7 
Pars SticcL Tel; ( 0 3 9 2 ) 2 1 1 2 1 2 
EXMDUTH Open Channel 30 The Strana 
Tel. 1 0 3 9 5 ) 2 6 4 4 0 8 
PLYMOUTH Syntax l t d , 76 Cornwall 
St Tel: ( 0 7 5 ? ) 2 8 / 0 6 
TIVERTON Actron Micro Computers. 
3 7 ftarrcilon S I l e i 108841 2 5 2 8 5 4 
TORQUAY Ocveii Computers. 8 Tcrhi R i 
Castle Circus. Tel ( 0 8 0 3 ) 5 2 6 3 0 3 

DORSET 
BOURNEMOUTH Lansdowne Compels" Ctr 
1 Lansdowne Crescenl Tel; (0202) 20165 

DURHAM 
DARUNBTON McKenna 4 Brown, 
102 Bonogaie. Tel: (0325) 4 59744 

ESSEX 
BASILDON Godfrey's 28-32 East Warx. 
Tel: 10268) 2893/9 
BASILDON Godlreys Computer Centre. 5 
Laindon Man Corilrc Landcn Tel. (02681 
416747 
CHELMSFORD Maxton Hayman utd. 
5 Broomlted f id lei; (0245) 354595 
COLCHESTER Ctfchestur Computer Ctr. 
16 SL Botolphs SL Tel 102061 47242 
BRAYS H Reynolds. 79 Orsett Rd 
Te (03751 5948 
ILFORD Wooltmans. 76 llford u n e 
Te (0114 /3 1307 
L0U6HT0N MiCio & Movie Charnel 
309 HJQt) Rd. rel (01) 508 1216 

HAMPSHIRE 
ALDERSHOT D.iviil Saunders, 51 Staten 
R j . Tel ( 0 2 5 2 ) 2 0 1 3 0 
AMDOVEH Andover Audkd 105 High St 
Tel. 102641 5 8 2 5 1 
BASINGSTOKE Fisliur's, 2 3 Market 
Place Tel: ( 0 2 5 6 ) 2 2 0 7 9 
PORTSMOUTH Cyonus Computers Ha 
2 6 1 commerc ia l l t d , le i ( 0 / 0 5 ) 8 3 3 9 3 8 
P O R T S M O U T H ( W » H r l w v l l l « ) G 3 
Microlarel 7 Queens Parade. 
Tel: 1 0 7 0 1 4 ) 5 9 9 1 1 
SOUTHAMPTON RJ Parker & Son L t d 
11 West End Rn, Brtlerre 
Tel 1 0 7 0 3 ) 4 4 5 9 2 6 
W I N C H E S T E R Winchester Camera & 
Computer Centre. 75 Parcmnen'. SL 
Tel: 1 0 9 6 2 ) 5 3 9 8 2 

HEREFORD 
HEREFORD Meluray Hi-Tech Ltd. 
4 9 Broafl SL Tel; ( 0 4 3 2 ) 2 7 5 7 3 7 

HERTFORDSHIRE 
BOREHAMWOOD Master Micro. 
36 Stanley Rd. Tel: |01) 953 636S 
HITCHIN Camera Arts (Micro Con-puts' 
Division). 6BA Hermitafle RD. 
TE :0462l 59285 
POTTERS BAR The Computer Shcp. 
197 High S t Tel: (0707) 44417 
ST ALBANS (Herta) Clarks Ccmputrr 
Centre 14-1G Holiyvieli Hu 
lei (0727| 52991 
STEVENAGE 0 J Computers 11 Town 
Square Tul: (0438) 65501 
WATFORD SRS Microsystems Ltd. 94 The 
Parade, Hlnh Si. Tet (0923) 26602 
WELWYN G A R D E N C ITY 0 J Compute t : . 4 0 
Frctherrw Rd, Tel (07073) 28435/28444 

HUMBERSIDE 
BEVERLEY Computing World. 10 Swair /s 
Yard Dyer Lane. Tel: 10482 881831 
GRIMSBY RC Johnson I td, ?? Frargate. 
Hiverhsad Centre Tel: (0472) 42031 
HULL The Computer Centre; 
26 Anlaby Rd. Tel |0482| 26297 

ISLE OF MAN 
DOUGLAS T II Colubcum Ltd. 
57-61 Victoria St. Tel: <06241 3482 
(Just Opening) 

ISLE OF WIGHT 
CO WES Bokcn & Soil 15 Bath Rd Tel 
( 0 9 8 3 ) 2 9 7 1 8 1 

KENT 
CANTERBURY Kenl Micro Systems C o 
quest House, 17 Palace S l (0227) 50200 
DOVER Kent Photos 8 Coirputers.4 K.r<g$t 
Tel: (0304) 202020 
ORPINGTON Ellis Marketing Ltd. 25 Sta-
tion Sq.. Palls Wood. Tel (0689) 39475 
RAINMAM Microway Computers L ! i . 39 
Hian S l Medway Towns 
l e i 10634) 3 /6702 
SEVENOAKS LrnBSt Fielder Computer 
DA set SL Tel; 107321 456800 
SITTINQBOURNI Computers Plus 65 MQti 
St Till: (0795) 25677 
TUNBRIOBE WELLS McdaU Cirptrs Ltd 
28-30 SI Joints l t d Tel 10892) 41555 

LANCASHIRE 
ACCHINBTON PV Computers. 
38A Water St. Tel. (0254) 36521,'32611 
BLACKBURN Tempo Computers. 9 fe. way 
M . Tel: (0254) 691333 
BURNLEY IMO Computer Centre 39:43 
Standisn SI BB11 IAP Tel (0282) 54299 
BURY ( U n c i ) Micro-North 7 Beoa£ St 
Tel: (061) 797 5764 
PRESTON Wilding's. 49 F i s h e r y 
Tel 107721 556250 

LEICESTERSHIRE 
LEICESTER YOUDUS. 40/42 B e t a * SL 
lei: 105331 544774 
MARKET HARBOROUGH Haroorcugh Horn> 
Camputers, 7 Church St. 

' Tel: (0358) 63056 

LINCOLNSHIRE 
BRANTHAM Uaklea? Ccmpulers Ltd 121 
Utdley ltd. lei 104761 7 6 9 W ; 6 0 0 0 D 
UNCOLN MKD Computers. 24 Newlaods. 
Tel: ( 0 5 2 2 ) 2 5 9 0 7 

LONDON 
Efl Peiclvais. 85 High S:. North. East Ham 
lei: (01) 472 8941 
EB McGowans, 244 Gran.im fid H.>:i.ney 
Trl (011533 0935 
EC1 Siflnny li ivy, I M 9 le.itne< Lane 
lei 1.01) 242 J45b 
EC2 Oovron Conilxitor Centre. 155 Mooroat? 
Tel; (01)638 3330/t 830 
N14 Logic Salus. 19 Broaeway. T » Bourne, 
Soulhaale. Te ( 0 l | 332 4942 
N20 Castlshixsi l t d 1291 Hicn Rd 
lei (01) 446 2280 
NW4 Da Virci Computer Sicre. 112 Sreat 
St.. Hcn-Jun Tul: (01) 202 2272 
SE1 Vic OdJcn's 6 Lnroan Bncge Walk 
Tel: (01) 403 1988 
SEfi SqiAare-fIe.il 3 /3-375 FcotSCay Rd.. 
New Eltham, r e (011359 -.516 
SE11 Gatwlck Computers, 326 Keminglon 
PaikRd Tel. (01158 7 0336 
Ae.acenl to Oval Tube 
SE15 CastlBhurst Ltd 152 ftyt U v . 
Peckhsm Tnl | 0 i | 639 2205 
S E 2 5 TILIS M a i k e l l m / 9 H i m S t S w ' J i 
NoiwMd, Tel 10'.I 653 4224 
SW1B Uulfui Micro Shea 310 Streatham 
High ltd I d (O' l /69 2B87 
SW1B Emcuni 31 High St . W r r&*Jcn Tel: 
101) 54 7 7678 
W1 Ccmpolers nl Wlgmcre St , 87 VAgmore 
S: Tel: p i 486 03 /3 
W1 GK Photo & Compilers. 52-54 Vra^aur 
Sl. lei. (011 4 3 / 0182 
W1 DC.MO-1. 4 Edoware RE 
Te!: 101) 724 2373 
W1 Scnin Foto & Micro Centre. 256 
Toliennam Court Rd rel (01) 580 5526 
W I Computer PIUS, 219 Reoem S l 
Te: ( O i l 437 1 0 / 1 / 4 
W7 IK Electronics. • 1/13 Etotan Rd. 
Hanwull Tel. (01) 579 2842 
WC2 C.ly Cunmra Exchange. 115 < .-^SAiy 
Tel: |0i;. 405 0446 

MANCHESTER 
GREATER 

BOLTON Wild no Lid. 23 09ansga:e 
Tel; 10204)33512 
HYDE Pase, 213-215 Market St 
Tel: 1061) 366 5935 
MANCHESTER Lomax Ltd. B Exctaroe St 
St Ann's Square. Tal: 1061) 832 6187 
OLDHAM Heme & Business Computers L td , 
54 Yorkshire St. Tel: (061 i 6331603 
ROCHDALE Home 5 Business Computers 
75 Yorkshire St. Tel; (0706! 3446S4 
SWIHTON Mr Micro Ltd- 65 Pa i tn j ton 
Lam: Tel: (061) 728 2282 
Late Night Friday 
WIBAN V/.kllm Lid, 11 Mesres St 
lei: 10942) 4438? 

MERSEYSIDE 
BIRKENHEAD Fans Cameras A M - I D.-:ic 
h i' Hock Fttry Tel | 0 5 ' l 645 5000 
HESWAl l IhotnguMd Conwle t S>i lcn i i . 
46 Pcnsby Rd Tel 10511 342 7515 
HUYTON Ian Hcr.inhton 5 Huyton Hey Rd 
Tel (051) 489 b/8S 
LIVERPOOL Beaver Rauo, 20-22 .Yrnte-
Cltaoel. Ti> (051) 705 5893 
L IVERPOOL [Alnlraa] H a r a r e a . ^ 3 1 - 3 7 
Warbiesk Moj-. Tel; (0511 o25 1752 
SOUTHPORT Central Computers £75 mrd 
St. Tel: (0704) 31881 
ST HELENS Stiidfl 55, 55 OrmsV,-, St 
Tef (0744) 35496 

MIDDLESEX 
EDGWARE Breaker 1-4 130 Hien St 
Te (01| 952 /4WJ/8860 
HARROW Camoia Arts, (Micro Computet 
Olvlnlnn) 24 Si Annesj Rd 
Tei (011427 5469 

HAYES Chpstop. 1000 Uxtrdge Rd 
Tel (01)673 2511 
STAINES Snapmarket. |ln stc*e at House of 
Holland) Clarence St. Tel: i0784 ) 63347 
TEDDINBTON Andrews, Broao St 
Tel: (01) 977 4716 
UXBRlOGE J K l Computers 7 Wncso- S i 
Tel (0895) 51815 

NORFOLK 
FAKENHAM histvinw, 12 N a w c h Hd 
Tel (0328) 51319 
NORWICH Soji id Mj rke l i ro 52 S l 
Benedicts SL Tel (06031 667725 
THETFORD C 8 & Micros. 21 Gud ia St 
Tel (0B42) Glf i45 

NORTHAMPTONSHIRE 
NORTHAMPTON Do-mans, 77 P i t xes V/alk 
Grosvenr/ Csnlre Tel: i3604| 37031 

NOTTINGHAMSHIRE 
NOTTINBHAM Cameo Ccmputer. 8.^9/10 
Tnnity Walk, I * (0802) 742912 
NOTTINBHAM J^COte ConpuietS. 13 
Mlddlepato Newark Tci 10635) 704873 
(Just Openuiu) 
W O R K S O P G i i i npu l c ra jpn t x . 132 B r ^ n 
SI, Tel |09l)9| 47224li 

NORTHERN IRELAND 
BLEFAST Arthur Hoasan Ltd . 37 Gieat Vic-
toria St Tel: (0232) 246336 
CO ARMAGH Pedtows. 16 Market St. 
Fwtsdowi Cragavon Tel C07621 332265 
LONDONDERRY Foyle Computer Systems, 
3 Bishop St Tel. (0504) 263337 
NEWRY Newry Computer Centre 34 
Monaghan St lei (C-693) 65545 

OXFORDSHIRE 
ABIN6D0N iviif FiBlas Computers. 21 Surl 
Sl Tul |0235| 21207 
BANBURY Computer Pius. 2 Chwea lane 
Inl 10296) 55890 
HENLEY-ON-THAMES F j r i r y ComputeiS 
L1C, 4OA Soil St Tnl (0401/ 575744 
OXFORD l«ir F«ld8. 7 St EbOn Si 
Tnl: 10235) 21207 

SCOTLAND 
ABERDEEN Kortn Last Ccmcttes. 1 -3 EiliS 
St . Peiehsac Tel I 0 / / 9 ! 79500 
AYR vennais, 6A New Bridge St 
Tel: (0292) 2H4I24 
DUMFRIES Vennals / I Enghsn St 
Tel: (0387) 54547 
E D I N B U R G H The Si l icon 
6 7 Antigua SL Tel (031) 557 4S4S 
GLASGOW Viclur Munis Ltd, 340 Argyle St. 
Tel; (0411*221 B358 
HAMILTON Tern Dickson Canputers. 8 12 
CadNiw St T« (06581 283193 
KILMARNOCK Venmils. 49 Fo-e^te 
lei |0!>l>3| J?W! i 
KIRCALDY Kirkakly Photographc Seivioei, 
254fc Hgl i S l , Fife Tel (05921 204 /34 
S T I R L I N G R K i lpa l rcA 58 Per; S t 
Tel (0786) 5532 

SHROPSHIRE 
S H R E W S B U R Y Co r r j u te rama. 13 C3S-
tlenaie. Tel: TBA 
TELFORD Computer Village 4 riajefdme 
House Telfocn Tcrwn Cenre Tel (0952) 
504666 

SOMERSET 
TAUNTON Gravs, I Sl Jan*s St 
lei 1082317?086 

STAFFORDSHIRE 
STAFFORD Compjterara 59 Fcrg3te St 
Tel: (0785)41899 
STOKE-ON-TRENT Computerama. 11 Mkt 
Squaie Arcade Hantey. (0782i 26362D 

SUFFOLK 
BURY S T E D M U N D S BURY C O N N I E 
Centre 11 Guildhall Sl 
Tel: (0284) 7D5772 
F E U X S T O W E K M Commun.CITKF.s LTD.4 
Manning Hd Tel 10394) 271113/273459 
IPSWICH Brainwave. 24 Crcwn St 
Tel (04/3) 509G5 
LOWESTOFT Jtfm Wells. 44 Lomton Rd 
Worth. I d 105021 3 / 4 2 

SURREY 
CAMBERLEY Camera Arts (Micro Compjtcr 
Division). 3G High S : Tei: (0276) 5584B 
CHERTSEY Ctertsey Como-tei Centre, 1 
Windsor St. Tel: (G9328) 64663 
CROYDON Classc Cameras 16 S i Georges 
Walk Tel 101) 680 2012 
FRIMLEY Micro 4 lele* Ser^ces HO, 105 
Myldiatt Hrt Iftl (0252) 513282/613215 
HASLEMERE Hasiemert Cortputers, ?5 
Junction PI. (Aii| Re* Cn*m») 
Tel: |04?8| 54428 

NEW MAIDEN Surrey Mcro Syslerm, 31 
l l l o l S l Tel (Oi l 942 0478 
RICHMOND Crest Computer Services. 8 Kill 
SL Tel (01) 540 8635 
WAlllNGTON Surrey Micro Systems Ltd. 
53 Wcodoote Rd tel. '.011 647 5636 
WOKING Harpers, 71-73 C c m w c a l Way 
Tel: (04862) 2565 / 

SUSSEX 
BEXHILL-ON-SEA Comcuterwaic: 22 SI 
Leonards Rd Tul. (0424 . 223340 
CRAWLEY Gatwick Corroutrr Services, 62 
Boulevard. Tel: (0253) 37642 
UTTLEHAMPTON Allan l t d . 39 HlQh 
St Tfil (090641 5674 

TYNE & WEAR 
NEWCASTLE-ON-TYNE Ncn-castle Camera 
& Ccmpuler Marl. 16 hartfirrOerlsnd Court. 
Tel: (0632) 327461 

WALES 
ABERDARE Inkey Compare.' Services Ltd., 
70 Mill Si. Tne Square Trecynon 
Tei. (OMS) 881023 
ABERYSTWYTH AterData at Gatoway& 23 
Pier SL Tel; (0570i 615522 
CARDIFF Randall Cox. 18-22 hg l i SI 
Arcade I r i (02221 31960 
LLANDUDNO (Gwynadd) Computet Plus 
Uiscoi.nl, 15 Clomnc S t Tef (0492) 79943 
N E W P O R T ( f lweat ) Randa l Co*. 118 
Coimriurcial St Tel (0633) 67378 
PEMBROKE Randall Cox. 19 Main St 
Tel: 1064) 082876 

PORT TALBOT Micro Gen. 6 *>yi< BuiliHigs 
Talbot Rd. tCl (06391 867730 
WREXHAM • E HoOert^ 26 K. 'g Si 
lei: |0978) 3644M/364S27 

WARWICKSHIRE 
LEAMINGTON SPA IC Computers 43 
Russe I St. Tel. (0926.36244 
RUGBY The Rugny M c o Cer-ire. 9-11 
Regent St le i (0788) /C522 

WEST MIDLANDS 
BIRMINGHAM Sherwood}. Gt Western 
A/cadu lul 1021) 236 7 2 i i 
COVENTRY Gr«ns. 22 U a r « t Way 
Tel (0203) 2H342 
DUDLEY uenlral Computes. 35 Cfwrch Hill 
Precinct. lei (0384) 2J3169 
EROINGTON The Gamekccxr Grand Fare. 
Hich St Tel-1021) 334 6108 
WEST BROMWICH Bell i Jones. 39 Queens 
Square, lei (0211 5S3 0320 

WILTSHIRE 
SALISBURY Whymark Ccrc . t c r Cer,tre. 20 
Mnfurd Si. Tel. (0722i 26688 

WORCESTER 
KIDDERMINSTER Certraf UompuldS. 20-
21 Blacksvell S l Tel 105621 746941 
WORCESTER OavM Wanrg Ltd. 1 Mirmion 
Hcuso H<gh S l Tol |09O5l 27551 

YORKSHIRE 
BRADFORD Erricks. Fotcoom: House Raw-
son Square. TO. 102741 309266 
DEWSBURY Heme A Busotss Computers. 
50 Daisy Hill Tel. i0924) 4553C-0 
DONCASTER Ihe Soil Centre 8 Oueens-
uatc v/aterd3ie Centre 10302) 20038 
HUDDERSFIELD Ricl-jrds iFo-^ierly 
LauriBSl 12 Queen St. Te: (0484) 25334 
I f EOS Bass 6 3ligt\ 4 LOrrii Bnggate. 
Tel: (0532) 454451 
SHEFFIELD Superior Systems l t d . 
178 Woat Si. Tel: (0742) 755005 
YORK York Computer Centie 7 Stoneoato 
A/cado. Tel; (0904) 641862 

BEDFORDSHIRE 

N o t all i toret <»rry every advert ised Item. plea»e phone betore mak ing a journey • price* correct at t ime ol gotax t o p r e i i W O E 



IN THE WAKE OF 
CHRISTMAS 

EVEN MY next-door neighbour knew about it. 
Youngsters were worried about it. What? The 
Christmas computer famine. TV reports 
propagated the idea of a shortage of home 
computers for the big rush at Christmas. 

Many shops did indeed run out of the top 
selling models, but they do not plan on having 
huge stocks left on Christmas Eve. Most 
computers could still be bought then at quite 
a few of the main outlets. 

So where did the rumour start? The first I 
heard of the shortage was early December, on 
an evening TV news program. They reported 
chat the Commodore Vic factory was working 
night shifts to satsify demand. This practice 
seems unlikely to have any real effect on the 
supply problems, as any components would 
have to be ordered well in advance, and there 
were only a couple of weeks left to move the-
units from the end of the production line into 
the high street stores. 

Human nature being what it is, one whiff of 
a shortage will prompt an increase in demand; 
an artificial adjustment: to the normal balance 
of supply and demand. I know that computers 
are not quite the same as consumables such as 
sugar or petrol, both of which have been 
affected by scares of shortages, but an 
alarming effect on the Christmas shopper can 
be caused by a minor mis-judgment of the 
situation. 

Some computers, especially the new 
Electron, were not available in the quantities 
hoped, but others seemed to make up for it. 
Most youngsters do not expect to "take a rain-
check" from Santa though, so maybe the 
retailers and manufacturers who have stock on 
the shelves would happily encourage an 
available alternative computer inro their 
stockings. 

With 1983 being the year of the home 
computer, who could afford to miss out on the 
stampede at Christmas? 

With the Spectrum being one of the top 
selling computers last Christmas, it was not 
surprising that Sinclair waited until the New 
Year to announce the QL — Quantum Leap 
— "business" computer. With a £.400 price 
tag it will be a winner, but surely not the 
threat ro the conventional business computer 
that is being suggested?' The advanced home 
user/enthusiast must be the main market, 
though with the on-board software it could be 
very attractive as an executive workstation. 

Most business micro's are still being bought 
for one function; possibly inventory control, 
payroll or word processing. Apart from, 
perhaps, word-processing, the computer may 
spend much of its time switched off, and 
therefore not earning its keep. This is where a 
program such as VisiCalc, one of the most 
popular spreadsheets, comes into its own. The 
great advantage of this sort of program is that 
the user specifies the function; thar is, it does 
not have any predetermined purpose. 

A spreadsheet is simply a piece of paper in 

the computer's memory. This piece of paper 
has both horizontal and vertical lines on it, 
giving rows and columns of "boxes". Each 
box can be given a numeric value, text or a 
formula. Confused? Let us take an example. 
Say I am responsible for setting retail prices 
for a number of computer items. Retail price 
is dependant on cost price which is affected by 
currency exchange rates. The gross profit 
margin is important too. 

On paper I would have lo calculate a cost 
price for each item using a fixed exchange 
rate. By using a calculator 1 can now try a few 
selling prices until the profit margin is 
acceptable. Repeat this for 200 items and my 
eyes cease to focus successfully, and the ends 
of my fingers arc numb. 

There must be an easier way. On the 
spreadsheet program 1 design a sheet which 
has columns for product number, cost price, 
currency, selling price and profit margin. All I 
have to do is decide which formulas need to be 
built into the sheet. First is the currency 
conversion; all 1 type is something like 
"column 3 equals column 1 divided by 
column 2". Then we need the profit margin 
calculation which is entered in a similar way. 
Tell the sheet to repeat these formulas for 
every item and we are ready to enter some 
data. 

As soon as a figure is entered, the system 
performs any related calculation for you. 
When all the costs have been typed in, I can 
enter some selling prices, and see what the 
profit margin looks like. 1 can try as many 
retail prices as I like; the system will 
obediently return a profit margin. 

When all the figures have been entered the 
fun is still not over. Now for the real magic! 
What i f the currency rare changes? Type in a 
new value for a currency, and all the affected 
costs will change automatically, and the profit 
margin will be updated also. Try "as many 
what ifs as you need, and maybe print them 
out as a record. 

Another long awaited new arrival was 
officially announced last November. The 
IBM stork proudly showed off the latest 
member of the PC family; the I B M PC Junior 
or PCjr. Months of press speculation had 
been thwarted by the company, borh in the 
specification and the name. Peanut had been 
quoted as the title for the new machine, and 
stories had nourished of how rhe famous 
cartoonist had been commissioned to create a 
series of advertisements for IBM based on his 
Peanuts and Snoopy characters. 

Contradicting most of the pre-release 

reports, the PCjr was not a portable version 
on Sinclair lines. This computer seems to be 
aimed at the cducarion sector and upmarket 
home user, ir wil l sell for about $670 — £500 
— for the 64K RAM cassette-based unit and 
$1,270 - £930 - for the single disc drive 
model with 128K. 

With the usual conversion of dollar prices to 
pounds, the English version of the 64K PCjr 
could be around £560 including VAT, or 
£1,230 including V A T for the disc model. 
You will still need a monitor; either the IBM 
colour display at £500 or a suitable 
television 

For home entertainment or for the 
enthusiast the I B M PCjr seems a little pricey, 
and the extended version with disc dri%re and 
colour monitor is competing with some of the 
Briiish machines like the Apricot. They may-
have included a wealth of features, but for the 
British market the price tag may be a little 
prohibitive. IBM has aimed this machine at 
the American public, with its higher 
disposible income, and probably have not 
even considered the British market. 

The IBM PCjr was not one of rhe machines 
being shown at this year's Which Computer? 
exhibition. Many other new models were 
being previewed, with a number of Japanese 
companies including 
Fujitsu, Canon and 
Sanvo unvei l ing 
I B M like 
Personal 
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Martin Soble looks at 
the "computer famine", 
the "chip shortage" and 
the latest in micro 
hardware as well as the 
recent RITA awards. 
Computers, but it was pleasing to see some 
new British designed and manufactured com-
puters being well received. 

In keeping with most computer exhibitions, 
the battle lor the public's attention w;ts on. 
Companies planned a variety of distractions, 
from the usual pretty girls wearing the least 
decently possible, to free wall charts or glasses 
of Saki. Some of the biggest stands were for 
I B M . A C T , Apple and Digital, each with an 
attractive display of its range o f products. 

I B M installed one of its minicomputer/ 
mainframe computers which looked rather 
archaic, while A C T concentrated on the 
Apricot. Apple pushed the Lisa, but with the 
i5,000 price ticket, it wi l l have to push u lot 
harder to make a real impact. 

The organisers of the Which Computer? 
show, Clapp and I'oliak Europe Ltd. are also 
main sponsors of the Recognition of 
In fo rmat ion Technology Achievement 
awards. R ITA awards are to the computer 
world that Oscars are to the f i lm industry. 

The awards were presented by Ian 
McNaught Davis, a familiar television 
personality as a presenter of The Computer 
Programme, who gave a keynote speech with 
an interesting anecdote about the BBC and ils 
"non-commercial" standing. M r Davis joked 
about calling the programmes "Learn to 
program and make a mil l ion pounds" which 
did not impress the Beeb, who ended up with 
a microcomputer bearing its name, and 
reportedly making a mil l ion for the manu-
facturers, Acorn Computers! 

Individual awards were sponsored by 
various computer magazines, each of which 
put a representative on to the judging panel 
and gave a short introduction to each of the 

nominations. A fanfare heralded 
—--—^^ the opening 

of each envelope revealing the winner's name, 
followed by applause and the lucky person 
lighting their way over tables and chairs to 
reach the stage. The happy recipient then said 
a few words praising his team and thanking 
the judges for the award. 

One R ITA award winner who was not 
available to receive his statuette in person was 
Hermann Hauser, one of the joint managing 
directors o f Acorn Computers. The 
"Personality of the Year" award winner was 
reported by his wife to be stil l in Japan 
securing supplies of chips, the silicon kind 
that is, presumably for the Electron and BBC 
computers. Many companies are worried 
about the impending world chip shortage. 

The problem is that some two or three years 
ago, there was a surplus capacity o f chips. As 
often happens in a growing industry, 
manufacturers had over estimated the 
demand, and were capablc of making far too 
many o f some types of chips, particular}' 
RAMs. Once the commitment had been made 
ro the expensive capital machinery that 
churns out these devices by the thousand, the 
production lines had to be kept moving, and 
of course, prices fell. Good for the consumer, 
but once the manufacturer realised that there 
was no profit to be made, thev cut back on 

investment. Three years later, demand 
for chips is at an 

Above: Sinclair OL — a "Quantum Leap" 
in business computers? Top right: IBM's 
nev/ baby, tlie PCjr, can be used as an 
educational tool. 

all time high, but now the insufficient 
capacity at the manufacturing level wi l l hold 
prices up and restrict the production o f some 
computers, especially those made in the bar 
East. 

Another problem for the industry is the 
production of the central processing unit 
chips, especially the latest 16 bit family-
devices. Early production of any chip gives a 
low yield and a high failure rate. This is a 
headache for the computer manufacturers 
who want ready supplies of reliable chips. 
Cpus like the 80186 used in the new Tandy 
2000 are being rationed by the manufacturer, 
Intel, in America. 

This chip is the heart — or brain — of the 
computer, so no amount of redesigning o f the 
circuits wil l help. Companies like I B M seem 
to be taking an interest in the major chip 
makers, perhaps with the idea of keeping a 
finger on their pulse. 

I have a feeling that i loppv diskette 
manufacturers have over estimated demand 
for media products, and this year could see a 
real battle of the giants, with only the fittest to 
survive. For lhe consumer prices should fall 
substantially, perhaps by a quarter, but there 
must be some casualties at the factory end. 
New media coating plants are being built all 
over the world, with the strength of the dollar 
being a major influence. 

Most of the big names in media are 
American, but for the foreign distributors of 
their products, the strong dollar has pushed 
up prices in local currency. 

I f American companies want to invest 
overseas, now is the cheapest time for them to 
do so, as a dollar buys a lot more factory in 
Ireland, Japan or Brazil than it did a year ago, 
and probably more than it is likely to buy in a 
year's time. 

The recent strength of the dollar must be a 
welcome sight to many British computer 
manufacturers. Much of the buying o f foreign 
micros is conducted in dollars, so these 
machines wi l l become comparatively more 
expensive, while British machines exported to 
America have become correspondingly 
cheapear. 

A promising start to the year for the British 
computer industry, with prospects of healthy 
competition for imported machines, especially 
those of American origin. 
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FROM IMAGINE 
Don't just take our word, see what the experts say.... 

JUMPING JACK 
(Any Spectrum) 

20 levels of crazy, zany fun! 
"Imagine has come up with yet another game that has 
good graphics, an original plot, and is the sort 
of game you just can't stop playing." 
PERSONAL COMPUTER NEWS, 
Aug. 83 

(48K Spectrum) 

Heart stopping tension - supersmooth 
animation. 

"Imagines games are guaranteed to be 
different ...the graphics are first class.' 

PERSONAL COMPUTER NEWS, 
Sept. '83 

ARCADIA 
(Any Spectrum, Any Vlc-20, & Commodore 64)j 

Discover Britain's best selling 
computer game for yourself. 
"Now this really is something 
special. ...the bright young things 
at Imagine have confidently 
pledged themselves to the 
production of totally original 
arcade-style software for a 
variety of home machines." 

PERSONAL COMPUTER 
WORLD, 
May 83 

ZZOOm ALCHEMIST 
(48K Spectrum) 

Don't just play your Spectrum 
fly it! 

"Zzoom is certainly the best game 
Imagine have produced and is 
perhaps the most convincing 

shoot-em-up program yet written 
for the Spectrum." 

YOUR COMPUTER, 
Aug. '83 

(48K Spectrum) 

Can YOU discover the "Spell 
of Destruction?" 

"Excellent graphics and use of 
colour. An imagine-ative game 

and obviously worth the 
money....In playing, the game 

is extremely good fun and very 
addictive. Definitely another 

winner from Imagine." 
CRASH MICRO GAMES 

ACTION, 
Feb. '84 

STONKERS 
(48 K Spectrum) 

Poised on the very brink of battle, every decision 
is yours! 
'Stonkers is set to be the best wargame I've seen 
yet.. .the graphics and overall presentation are 
excellent....very addictive • I found myself having a 
bash during any spare hour." 

CRASH MICRO GAMES ACTION. 
Feb. '84 

r 

AH DIDDUMS 
(Any Spectrum) 

Be prepared for some sleepless nights 
with this one! 

"Ah Diddums is an original and fun 
game....Diddums gets to be great fun." 

PERSONAL COMPUTER NEWS, 
' _. June '83 

M O W ! 
M o w v e r s i o n 

C f t J o r t h e 
- r r i r r » o d o r < 

f 
Colin Stokes will welcome any U.K. or 
foreign dealer enquiries at:-

Imagine Software Ltd 
'Imagine House', 5 Sir Thomas Street, 
Liverpool L l 6BW. 
Tel: 051-236 8100 (20 lines) 
Telex: 628586 Games-G 

All quotes reproduced by kind permission of VNU Publications. Electrical-Electronic Press & Crash Micro Games Action Ltd. 
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PROGAID 
Albert Olivera takes you through a 
simple and short program designed 
to add a nine-function toolkit to 
PROGAID IS A toolkit program which provides 
the ZX-81 with nine functions not available in 
its ROM. The routines, which occupy 399 
bytes, are writ ten entirely in machine code 
and are implemented with I'SR calls. 

The program automatically resets RAMtop 
and loads itself above it. It is relocatable and 
can be used with any size of RAM from I K to 
16K. I f used with a RAM larger than 1GK it 
will be necessary to set RAMtop to maximum 
before loading Progaid. 

Once the program is loaded it autoruns and 
displays the addresses of the different 
routines. These addresses are the argument of 
the t'SR calls and vary with different sizes of 
RAM. On a 16K machine RAMtop is reset to 
32369, and the addresses referred to in the 
rest of this article will assume the use of such 
a machinc. 

Utilities available 
The following are the utilities available: 

RT-DOWN (address 32369): This function 
allows the programmer to reserve a specified 
number of bytes above RAMrop, which is 
lowered and brought into operation without 
the execution of a New command. This means 
that any Basic program currently in the 
machine remains unaffected by the operation. 
I'he amount of memory it is wished to. 
researve is specified by typing 

R A N D x x x 

where "xxx" is the number of bytes being 
reserved — these must be more than 0 — for 
example RAND 100. The routine is then 
called bv 

P R I N T U S R 3 2 3 6 9 

your 
ZX-81. 

which apart from resetting RAMtop, prints 
the new RAMtop figure — 32269 in our 
example. 

PGM-SVR (address 32418): PGM-SVR -
program saver — allows you to store a copy of 
the current Basic program behind RAMtop. 
Another Basic program can then be loaded 
and run. and Newed without the old program 
being lost. The old program has to be recalled 
using the Merge function — see below. 

To implement PGM-SVR tvpe 
PRINT USR 3 2 4 1 8 

RAMtop will then be reset, the program will 
be copied behind it, and the new RAMtop 
figure will be printed. 

MERGE (address 32453): This function is 
complementary to PGM-SVR and provides 
the facility to load a new program from rape 
without losing the one currently loaded. To 
use, first store the current program behind 
RAMtop with PGM-SVR. The second 
program is then loaded, thus overwriting the 
first one in Basic area. 

Bv tvping 
P R I N T U S R 3 2 4 5 3 

the first program is transferred from behind 
RAMtop to the starL of Basic area in front of 
the second program. 

Line numbers are not tested in any way, so 

if care has not been taken beforehand line 
numbers — though not the lines themselves — 
will be duplicated in the first and second 
programs. 

Such duplicated line numbers cannot be 
edited in the usual way, but they can be 
regularized with the Renumber facility see 
later. 

MAKER EM (address 32518): This facility 
allows users to create a Line 1 Rem of any 
length. The length is specified by keying 

R A N D x x x 

where xxx, which must be greater than 0, is 
the number of characters to be inserted in the 
Rem statement and then 

P R I N T U S R 3 2 5 1 8 

UN REM (address 32571): PRINT USR 32571 
will strip all Rem statements except in Line 
I Rein — from a program. Line I is excluded 
hecause ir is often used to store machine-code 
subroutines. 

RUR-UNE (address 32617): Blocks of Basic 
lines can be deleted using this function. The 
parameters of the block being deleted are set 
bv typing 

L I S T x x x 

(continued on page 152) 



(continued from page 151) 

where xxx is the " f r o m " line number — for 
example 

LIST 100 
then 

RAND xxx 

where xxx is the " t o " line number — for 
example 

RAND 430 
and finally 

PRINT USR 32617 

The examples given wil l result in lines 110 
to 130 — inclusive — disappearing from the 
program. 

RENUMBER (address 32613): Th is 
function renumbers a Basic program in steps 
of 10. Ir ignores I .ine I i f it exists and converts 
the rest o f the lines into 10, 20, 30. etc. Goto 
and Gosub destinations are nor renumbered, 
but the routine flags these statemetns by 
convert ing the character immediately 
following Goto and Gosub into an inverse or 
graphic character. The routine is called by 

PRINT USR 32643 
or by 

LIST USR 32643 
which wi l l give an automatic listing. 

MEM USED (Mess 32143): P R I N T USR 
5274? wi l l display in bytes the amount of 
RAM occupied by the program currently in 
Basic area, including variables i f these have 
been implemented. 

The full machine code is shown in figure I . 
The code is initially held in a Line 1 Rem 
statement, so the first task is to create a Rem 
line containing 427 characters. 

To load the code in figure 1 use the hex 
loader provided with Pac 81 on page 80. 

Figure 3. 
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Immediately the code has been loaded save 
everything on tape; this wil l save having to 
enter the code all over again if an error has 
been made the first time. The loader program 
can then be erased one line at a time — or by 
using the Rub-Line function already in the 
Line 1 Rem..ie. tvpe 

LIST 10. RAND 150-
and then 

PRINT USR 16787 
Hopefully, everything excepc Line 1 wi l l 
disappear. I f not, check the code between 
addresses 16787 and 16812, as there must 
have been an' error made when loading rhe 
code. 

The next step is lo enter the Basic auto-

loader program as in figure 2, but for te time 
being, for testing purposes, leave our lines 10 
and 160. Again save the whole on rape before 
proceeding further. 

Now run the program and you should get a 
display as in figure 3, assuming you are using 
a 16K machine. This display is rhe program's 
way of informing the user of the addresses 
that have to be used ro call the different 
facilities. 

You must now rest each routine, following 
the instructions given earlier. I f something 
does nor work properly check that the code 
stored in Line I is correct, using the Read 
Facility in the hex loader. This program 
displays the contents of successive memory 
locations so long as any key is kept 
depressed. 

No incorrect entry test 
Once everything is in order insert lines 10 

and 160 o f the auto-loader program in Figure 
2. Then save the program onto the definitive 
tape, using run so that it wi l l auto-run when 
nexi loaded. 

It is relevant to mention here that rhe auto-
loader program has been written so that after 
resetting RAMtop and transferring the 
utilities behind it, both the Basic and variable 
areas wi l l be cleared, leaving behind only the 
addresses message on display. 

It should be noted that Progaid does not test 
for incorrect entries: thus if, for example, you 
use the Merge function without having first 
PGM-SVR'cd a program the machine wi l l 
hang-up. Nevertheless, the routines do test 
where necessary that there is enough memory 
for any particular operation, returning an 
Error 'I message i f there is not. [vj 
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A v e i y usolul a id for teaching G e o g r a p h y in p r i m a r y schools, 
this p r o g r a m tests pupils" k n o w l e d g e of t h e locat ions o l 
m a j o r towns a n d cit ies in Emj land , Sco t l an d a n d Wales. Wel l 
presented, w i t h a high reso lu t ion m a p . 

B I O L O G Y B B C / B £ 1 2 . 5 0 
A suite ot programs using tex t , a n i m a t e d d iagrams, e x a m p l e s , 
and quest ions to assist in the u n d e r s t a n d i n g of B io logy l o 
C S E , ' O ' a n d ' A ' Level s iandatds. Most sui ted to ind iv idual 
use by students, these programs also c o n t a i n mater ia l teach-
ers can extract for c lassroom d e m o n s t r a t i o n . Topics covered 
inc lude the E y e . Ear , H e a n , B l o o d a n d C i r c u l a t i o n , S k e l e t o n , 
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N E R conta ins detai ls of calor ies, p r o t e i n , v i t a m i n s a n d other 
nut r ients for £ 8 J foods ' T h e M A S T E R D I E T P L A N N E R wi l l 
help you plan a we l l -ba lanced d ie t , inc lud ing o p t i o n s t o 
restrict fats, c h o l e s t e i o l a n d sai l , or to increase f i b re i n t a k e -
at the same t i m e o f f e r i n g m a x i m u m choice of foods . Instruc-
t ions and R e c i pe B o o k i n c l u d e d 
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We require good programs to increase our catalogue 
and pay high royalty rates for published material. 
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A S T E R O I D L A N D E R IS based on the arcade 
game in which the player must negotiate bells 
of moving asteroids in order to land his ship 
on the planet's surface. 

In this version there are 10 screens of 
asteroids which increase in difficulty. The 
landing pad is placed in a different position 
every time. There are four skill levels which 
dictate the number of lives you get. Each ship 
comes with 50 gallons of fuel which is used up 
by using the thrust rockets. 

Your ship is constantly moving down unless 
you fire your thrust rockets. Your ship's 
downward velocity remain constant. 

The keys are: up — O; up and left — I; up 
and right — P; down and left — z; down and 
right - X. 

Many thanks to Commodore Computing International for the 
machine code routines to define characters and simulate print at. 

To pause a game press space bar and then any key to continue. 
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LOÎ O PHTII'. •* -1 .1.03/05,7.0 
••oi/f 1 • — • v i v 
10180 [Mifi.. i 31 127,..' II i' 
10130 CftTO-' 240/^0 0 
10200 BOTPO.O.O • i s .3 l ,63 ,6 l 
;ivie 1 M i 24£.. 254 ;55 
IO220 I0TP0.0-0-0 C-n-uv.132 
ie«:« w - . ; - i - - . : 2 7 . ; 2 7 u r . s j . t ^ o 
I054P U-IM-4 . : : 2 -35.27- . .—.3.^55/255 
ICC55 :>"-s22- -i<-: b. 184,120.12?-240.0 
102i?O D^TflO.e.O.C 1 J. ' ." 
10270 UHIHU,0,C •?-1 2~.233.233,25^> 
lOi-i® C0TF.»3,0126,240 2-0.240 

D=THtS.Ii l . I l l , 57 -31 -3.0.0 
10300 I>-T,".251.2-7 135. 223.233. ISS,0.0 
10310 DFTT«J---.2-I£ -4£s.240.]2-:^CVO.O 
15320 F£FL 
10330 RQL 
l>2040 Fgjl 
ia35a : f o i " E -
I03E0 TL-EL S2-SI •»— 
-.0370 " o t r F o i t i i .o .-r-T 
LOIAA FCPIUOIOASTEP: 

SEHLM.I PO*TH •M.FT:PFKFM«H«l<S PCL ES2— PC«.TV2«II»). T 
10-100 HOTT 
10410 DAM • I! . .4. 35.240,F.1. 2 4 8 . I W . I M . , ' 7 . 1 . " 
1A42B WT043 .243 .13 .36 ,24 .48 . ' . 112#2 
10-130 FCPM-"TO .- ILR.I PI>H0,IITC»:EC2". H K IL I - 'N I * ! I 
10.140 HE XI 
IO.HH H-IM. 7. ; '.: ,51 152,1 13.28.13/. J4 
IO-IC0 PEM 
19470 SEM 
|04«> REJ1 SK1IE LO'-TTSO PHP 
K-490 FCJ-I2»04 F:«4=OTO62 FOKEB3-H,0'IC-" POSII-3:IO=: -£RIO F0 ES3". FI-I«.-::R 
10:00 I^TFT3:.,R- . ^ 5 , 2 5 2 . 2 5 5 - 2 7 1 7 - J 3 3 - 2 3 
10510 PF> 
10320 l-tfl 
3W;3£ REM S=P1TF BHŜ . 
[0540 F - - F s ; f - M r O I U l . - P0»:EW*M,O-HB»" FCCFT-14T0J2 5EFIBFL:P0KET4*M.H »CXT 

CFLTFSJ. 0,0. «J3, 0,O. 63.0.32.31.0.54-63,0.:25 • L . I ^ . - J 
WTJS2.G4.5L-0.^4.6;-

10570 R>1T>V̂ 7..2RR 233 
10580 CRIRR2-5._3: .255 
1039B 255-255 
13610 CATM240- 15.2V 
10G20 r>-7O;-,R 2-4.:-: 
IP63D CFTTK>55 .54,31 
IOE-50 DATFL255,2'-J 
10650 WTA355 
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Gary Leach tries to steer clear of 
trouble in this non-violent 
game for the ^ 
CBM-64. * 

t l ™ 

m> 
7

 W 

M 
m mr 

i l w 

1 h r f f l f f 

20010 
26820 

i®«30 
. W i t ! tocr o 

2 0 l i « 
nC 
26119 

20120 

fftIN7CHR<<14i :&VS AT, 10,3, MHSTRUC710NS < ES OR / 6 J ' . IHP.T AC* 
3Fsc»=—r>€N2oeie 
flC*»nlW<fiC*.l.t> l?AC«=-N-Tl€>*injfe. 
JFAC»<>'V'THEU2&3ie 
PRINT* 73'. SW AT,1.3. • I&.L; PhB UELCOHE 70' 
SYS HI.2,12, -«Ni»ki« i t - a ^ - j - -

PRJHT' 41 Ht OBJECT Cf TMCa j * r £ 13 TO PILOT YOl«$«lP TO T-E L*01-»3 
PtrlNI' OH THE PLAIlETS SU»F*CE. CO r<U>T -CGOT1ATF. AH ASTEROID ifcLT «sl> I I ' 

H»tHT"OI RUN UUI Of *UEL. U l msi. K tMUX J fHl) 12 SmI^ C t f t M l I K . OH 7 

J HI 'SKILL LEVEL VCU.CMOOiC AKt tAC* W IP CONTAINS 10 C«U.IWS 0> T.CL 

PR1NT"T0 POMER IIST^U I- N0CK1IS.I»CK& -HL t i l l SWkEM. HMJCM IH.Mt-U. 

20130 PRJNTMN D1FFICIXTV. CV CH30SC 10 START 0< f»IV S OF T»«SE .EVt lC.* 

201*0 PSJHtMEMARE OF ORAM I NO ftST£R03I>i UHJCH THRCII .OJ Jf> «M8 I * »• • 

29:56 ?PIH-F«CE FIELD L£A3,»4> TO TM£ V F»WV OF VTXR -IVES. ' 
26:66 p r i n t - * . r r - w , ~ -a-
20170 SVS *T.23.4.- T,ESS HIV l i V " 
26175 F2KH-0TC56 NEXT 
26-S6 SV; AT.23.4. 'ITRESB M I 
20185 FURS-ST050.MEXT 
26190 OETAl [FAM"'"TH£N28170 
28308 C£TuRM 
25300 P0KE532SS. O'REM END CF Oft* 

PRINT'T. IFSC>=HTHEKSH»S.: SYS*T.IO,5. • INPUT-VCUR »WIE P U K E - . W 
25028 PRINT'JT; SvSAT, 14,6. "HI SC06£ - 1 IH 
25i38 SYS A T . 1 6 . 8 , ' i v ' .>A» 
25048 SVS AT,l5,3, 'MMI^UVeROO' IfiFUTACI IF«CS-"'THEH29e4u 
214J58 r£f»IIIII8(RC8. l i l >: lFACl**M*TH&Cfii 
2 1 F A C 8 0 « V ' T H E K H 0 4 0 
230^0 *Klfi!CHW4(14>,OOT040 

REM 
S0080 -L - IVlLXlNk c u l t 
S0010 REM 
J02J0 REM HIT A FOR At R0UT:,< 
V - 3 1 «0RK-t7025'RIAM.B.C.D.E.r 0.M iKXt re.R'- l t046 READA l«XT 
50232 F0*:N» J4T0S2 flEAIW ICXT ' 
102 «o 1-49351 
»230 READ* IFA- | THENS0370 
5026® IO-LI.fi 1 = 1-1 
58278 COTO50258 
3 8 2 « ^7«32,241. 103.134.6?. 32-2-»; 

W*H183 134.8B,224.JO. 176.6 
5£3Ge W*f i l«5. 87. 201.26- 1-54.3-7t 
50318 liftTA?r. 178,32 102,229.165.8? 
53328 . - - , 1 6 9 . 1 7 . 3 ; . 2 3 1 
5e330 DATAI?8.87,268.247.165.88.240 
S334« 169,2S-,32,22,231. 

DAIAK.206,247,32,253 174 75 
DATAloB.lA) -1 

» j 7 0 RET 
i 0 * * 0 RE" 
5W58 iEX SPRITE PDS 

I»4?i52 
PC*D<V [FA—t IH£H511fiO 

:«»oo r i x E l A 
SOW 00TWW74J 

I>AtHl65,4li, l i3 ,254. I6S.4S. 11 J. IWf.O. lt.3. ( . U V . T O . 
D - I H 4 ? . 9 6 . 1 7 7 . 1 9 7 . 2 0 0 . 1 ? . 2 0 0 . 1 7 7 , 2 5 3 . 1 9 7 251.280. I t .280 

' • v " " B ) . i n 200.1>7 293 I M N M0>I9J 24.101 < 101 13 l< 

Wjv4 ia5-0.133.204.7«,8.192 
5101? WTMioi . l ! .1^1.232.169.205 133 
31020 DATfWSI. 32 0 , 1 7 f c . 83. 152,48 
51030 C«tft?l.201.8.176.07,133.249.10 
51040 MITA133.2T50.16S'. 1 . 2 ^ 136.240.4 
5135. &B7R|0.76,y:..iSI2,133.248,169.21? 
5106« * - A I 3 3 252.169 128,133.251 32 C 
5te?0 It^TAl92 176.52,166.25®, 132,137 I 
51630 DATA209-169.216.133,252.169,123 133 
S10S« DATA251. X . b , 192.176,33, UB. 72 
s i t ae n * T A i « , 2 » t52.157.0.206,1^4.201 
511 IB 2«e.; 1,165.246. "3.255 45 
51120 »TA16,20: 141.16. 2138.96.163. 248 
51130 »TA13.16,286 141.16.280,96,162 
31140 CnTAll 108.0.3, 162 H . 100.0 
51150 MTR3.162 10.360.8. 24. 32. 136 
51160 DATA255.280.132.43.134,46.169.0 
51170 CATA141.0.10.76,66.166,-1 
511W I«4J3*e 
51130 REAM IFA*- l IHUCl 380 
51240 «0»£!.A 1-1*1 
31210 0010311 
31220 DMIAU9.0.|3). I7.16y-2«H. 133 
31238 ttrnfe 169.0.133.W. 169.1/6 
3l24e WTAi33.>0.1?3.14.220,41.234 
3 I 2 M DA**14i. 14,220.165.1.41.251 
3126* WTA133 1 160 0.17? 87.143 
312/0 EMlNW.24 163.8^.103.1,133 
51260 I0TA07.133/69.144.241.230-86 
31298 DA7flC>».S0.163.83.201.224.206 
31308 0«TR231.163.1.9.4.133,1 
51310 WTA173.14.226 5,1,141.14 
51320 »7«i20,173,2,221.9.3.141 
31338 D=TR2.221.173.0.221.41.232 
51348 DATA9 1.141.8.221.169-126 
51358 I*7f>i41 136.2.133 56.133,52 
51368 E«TA169.12.141.24/288.32.68 
51378 Z*-fQZ? 56 -1 
51380 
513SO la49?e© 
51408 SEAS* IFA—3rHEN51608 
31418 PO«J.A 1*1 . l 
51420 C0T051408 
51438 DATft32.253.174.32.235.153.132 
31-43 IWTft9l 133.92.160.3.165.20 
51430 DAIA133.06.163.21,.33.69.134 
51460 DATAtt.24-6.88.3B.69.136 
51470 D0TA208.248.169.176.24,101.69 
3l4oO DHIH133.B9 201.S91.144/3.76 
314M CMIA72.17V. 169.8. IJ3.H/.163 
51500 DHTIW8.164.87.143,80. I t i i .O 
31310 WTA164.J1 163.>2.32,241,183 
313«« WIAI34.98.230.87.163.87.201 
51530 CATA7.208.23l,163.90,164.87 
31348 DATAM3,88.96.-1 
316C0 ST.4?33I PC-49217 CH.45303 GR-49700 SI-34272 V»33248 S-32768 CC-33296 
31603 IL03792 SP»33784 
51610 S£TL*W 
£0860 P-E?"»»«»CR*SH S0UKDM4K* 
60€0: FCCM^TC24 P0KE542?2«H, 0 - NEX7 
60010 2-54272 
68626 F0*X2«24. ;5 P0»r£Z»5. 9 W,E2*6 2<8 R>£2«4 32 
66648 FO6N-6TC106STEP18 
600M FO»Er-: ?0Hit4.33:PCKEZ-4.129 « X E 2 - 4 . : r 
68060 ecRJ^-31 FO»i532BO S P0KE33281.3 M£xT» K>«£332E7,H ICXTN P0«:E2-4,1£9 
60076 F«":-OTO10O FOKs».8T01 F0KE53286.N l€XTs fl>£53287.C l€XTC 
60860 FCfv-8T0i24 F0«:E2«'1.0'NEXT'PCKE53230.0 ?0»E5»?ei 8 FOIS33287.1 
68ese PCIX7»6.253 PC»;E7-2*.e F0«£J.4 12? P0I-E2. 103 POKE53249.60 BE! 

UflH 
60100 2 RC0T1NE««»» 
60110 J»34272 PW.ESP I? 
60120 Pi>E2-24 13 F0»t2*3.9 PO<C2<<<240 
68130 »0»E2«24.15 
<0140 FOiE2«5.9 P0^t$«l5.240 
60130 FC*m»1MT08SU'-l 
63160 »C«i2«l.H *.(N£Z«4.12» Slt.'t'O SVi FO POk33287.fi I t X I 
<0178 F0RH*«TO24 P0KEZ4H.0 >«XT P0«53a80 8 K»I53281.0 

no sctl6»« 
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THERE IS ONLY ONE KING 1 

OF THE SOFTWARE JUNGLE ! 

o e 0 

Dimbo £5 45 Loki €6 45 Challenger £,745 
Any Spectrum 46 K Oric DDC 0 
Distributes please contact Laurence Holt Tel =-061-066 -WM. Available from good software outlets. > 



• 5 C O R E - 0 X X 0 0 TVZl - 0 X 1 X 0 

Andrew Caple zaps 
the evil aliens. 

COSMAZOIGS 
Program 1. 

10 REM PROGRAM ONE 
15 REM 
20 BORDER 0: PAPER O: INK 7 
30 BRIGHT 1: CLEAR 30440 
35 POKE 23676,127 
40 PRINT AT 11,4; FLASH 1; C 

OSMAZOIGS"" IS LOADING!" 
60 PRINT AT 9,10; INVERSE 1{ F 

LASH 11 "PLEASE WAIT"' 
70 FOR F" 12 TO 13: BEEP .03,F 
80 NEXT F 
90 INK 0: PRINT AT 15,0; 
92 LOAD ""CODE 
95 INK 7: PAPER O: CLS 
96 PRINT AT 10,11;"COSMAZOIGS" 
97 GO SUB 2300 
98 DIM N$(11,22) 
99 FOR F=1 TO 11 
100 REM 
101 REM SET UP SCORE TABLE 
102 REM 
105 LET N*(F)="00000 

"1 NEXT F 
107 CLS 
110 PRINT AT 6,11;"THE POINTS" 
120 PRINT AT 8,8; INK 2;CHR* 14 

..10 POINTS" 
10,8; INK 4;CHR» 1 
..100 POINTS" 
12,8; INK 6;CHR* 1 
.lOOO POINTS" 

100: CLS 
150 PRINT AT 4,12;"THE KEYS" 
160 PRINT AT 7,8;"6> ROTATE LEF 

5; INK 7| ". . . 
130 PRINT AT 

46; INK 7;".. 
140 PRINT AT 

47; INK 7;".. 
145 PAUSE 

170 PRINT AT 9,8;"7> ROTATE RIG 
HT" 
180 PRINT AT 11,8;"8> SUSPEND G 

AME" 
190 PRINT AT 13,8;"9> THRUST" 
200 PRINT AT 15,8;"0> FIRE" 
210 PAUSE 100; CLS 

220 PRINT TAB 11;"THE SCORES" 
230 PRINT 
240 FDR F=1 TO 10 
245 PRINT 'TAB 5; INK 6-INT ((F 

-1)/2);N*(F, TO 5); INK 7;N*(F,6 
TO > 
250 NEXT F 
260 PAUSE 100: CLS 
270 IF INKEY*="" THEN GO TO 107 
280 CLS : BEEP .2,10 
285 IF INKEY*< >"" THEN GO TO 28 

5 
290 INPUT TAB 7; BRIGHT 1;"SPEE 

D (0 TO 9) "; LINE A* 
300 IF LEN A*<>1 THEN GO TO 290 
305 IF fl$(l)<"0" OR A*(l>>"9" T 
HEN GO TO 290 
310 LET A=13-VAL A* 
320 POKE 32757,A 
330 PRINT AT 0,0; INK 5;"SCORE= 
"; INK 7;"00000 "; INK 3;CHR* 15 
2;CHR* ~l52;CHRi 152; INK 5;" HIG 
H SCORE="; INK 7;N*(l, TO 5) 
340 LET L=2 
350 LET X»U5R 30448 
360 PRINT AT 0,12+L;" " 
370 LET X=USR 30470 
380 LET L=L-1 
390 IF L O O THEN GO TO 360 
400 BORDER 0 
410 LET X*="" 
420 FOR F=6 TO 10 
430 LET X*=Xl+STR$ (PEEK (F+317 
44)—144) 
440 NEXT P 
450 LET F—1 
460 IF F=11 THEN GO TO 670 
470 IF Xf<NS(F, TO 5) THEN LET 

F=F-*-1: GO TD 460 
480 FOR 6"10 TO F STEP -1 
490 LET N*(G+l>-N*(G> 

(Program 1 continued on page 15g) 

COSMAZOIGS WAS WRITTEN on 3 16K mode l 
one Spectrum though it wi l l run on a 48K 
model. The features of the game are: 
• U p to 66 independently moving characters 
on the screen at any one time. 
• F u l l ship control. 
•Screen wrap. 
• A c t i o n sounds. 
• T e n personalised high scores. 
• O n screen scoring. 
• H o l d key. 
• T u n e s . 

On loading the program should load a 
sequencial bytes file automatically, then 
attempt to play a well known theme tune. The 
program only plays this once so you need not 
worry. The last chorus may be omitted by 
deleting lines 2380 to 2390. The high score 
tabic is then initialised. 

Once all the variables have been set the 
computer enters the main wait routine. This 
involves cycling through three difTercnt 
tables. First is the points, second is the control 
keys and finally the high scores. 

To start the game hold a key down unti l the 
screen clears and you hear a blip, then release 
the key. The Speed prompt w i l l then appear 
which wi l l accept values from zero to nine. 

The game should now commence, i f not 
recheck the programs Save them, verify them 
and try again. 

The idea was taken from the Asteroids 
machines though some liberties have been 
taken with the graphics. 

(continued on page 159) 
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Jeff Mint or has laker Gndomner - me game thai 
topped bestseller charts i n USA a n d UK • and 
cxeatod an awesome sequel 
Graphical ly superb, it features multiple screens, new 
al iens and attack waves, mystery bonuses, renegade 
humanoids. deflexor f ields diagonal tracking, 
countdown/panic phase and much, m u c h more . . . * 
Packed into 20 m n d - z a p o n g zones and 
a c c o m p a n e d by I n c r e d & e son ics 
8K expansion required 
Available for Commodore 64 C7.50 

and VIC-20 £ 8 

R E V E N G E OF T H E 
MUTANT C A M E L S & 
At last the long awai ted seouel to Attack of 
tt ie Mutant Camels is avai lable You a r c * 
controll ing a ninety foot TMh. neut ror tum 
sh ie lded Tazer sp i t i ng a e a m camel: leading 
a rebell ion against your evi l Zzyaxian » 
ovoriords The game features beautiful 
smooth scrol l ing grapf*cs and no less than 
42 af ferent attack waves more than any 
gamo in video history The chal lenge o l 
p lay will last for months as you batt le t o son 
what's on the next wave 

GRIORUNNER 
Finally true arcade quality 
on the unexpanded VIC! 
Shoot down me segmented 
DRCtDS invading the gnd 
Beware of the pods and zappers! 
The awesome speed sound and 
graphics gives 
you the best 
Wast available for unexpandod VIC 
Available lor VIC-20 £5 00 

Commodoro 64 £5.00 
Atan 400/800 £7.50 

49 MOUNT P L E A S A N T , 
TADLEY . HANTS. RG26 6BN. 

TELEPHONE : T A D L E Y (07356) 4478 

IVWAJSOFT GAMES NOW IN BOOTS. 
LASKYS AND>AANY OTHER ^ETAXERS 

S L ' j W ^ 



(Program 1 continued from page 157) 690 60 TO 107 2010 IF N-99 THEN RETURN 
500 NEXT G 999 STOP 2020 READ M 
510 LET Nf<F)=X*+" 1000 REM TUNE DATA 2030 BEEP M/5,N 

It 1010 DATA 5,6,6,1.25,1,.75,8,6.5 2040 60 TO 2005 
520 FOR 6=1 TO 21 ,1,.5,6,T,8,T,10,T,99 2100 REM MAIN TUNE 
530 PRINT AT 6,0;" 1020 DATA 8,1,5,1.5,1,.5,6,T,8,T 2110 RESTORE 1020: GO SUB 2000 

M ,10,T,8,2.5,1,.5,6,T,8,T,10,T,8, 2120 60 SUB 2000 
540 NEXT G 1,5,1.5,5,.5,6,T,5,T,1,T,1,2.5,9 2130 RESTORE 1020: GO SUB 2000 
545 FOR G=23232 TO 23295 9 2140 RESTORE 1040: GO SUB 2000 
546 POKE 6,0« NEXT G 1030 DATA 1,.5|6,T,8,T,10,T,99 2150 60 SUB 2000 
550 PRINT AT 7,5; INK 4;"YOU HA 1040 DATA 13,.5,13,T,10,T,B,T,99 2160 60 SUB 2000 

VE ONE OF TODAYS";AT 9,1;"HIGHES 1050 DATA 12,.75,8,.25,iO,.75,6, 2170 RESTORE 1050: GO SUB 2000 
T SCORES PLEASE TYPE YOUR";AT 11 .25,8,.75,13,.25,12,T,10,T,8,T, 1 2180 RETURN 
,14p"NAME";AT 14.3; INK 6-INT < < 2,1,6,1,5,.5,13,.5,12,T,10,T,8,T 2200 REM INTRO 
F-1)/2);X$; INK 7;" ,99 2210 FOR Z-l TO 12 

i i 1060 DATA 12;.75,8,.25,10,.75,6, 2220 BEEP 1/8,-11 
560 LET G-llt POKE 23658,0 .23,8,.75,5,.25,6,T,5,T,1,T,1,2. 2230 NEXT Z 
570 LET A*=INKEY» 5,13,.5,12,T,10,T,8,T,99 2240 BEEP .2,1 
580 IF A*="" THEN GO TO 570 1070 DATA 12,1,10,.75,13,.25,8,. 2250 BEEP .8,8 
590 IF CODE A*=13 THEN GO TO 68 75,5,.25,6,T,5,T,1,T,1,2.5,1,.5, 2260 RETURN 
0 • 6,T,B,T,10,T,99 2300 REM PLAY TUNE 
600 IF A*<" " OR A*>"z" THEN 60 1080 DATA 12,.75,8,.24,IO,.75,6, 2310 60 SUB 2200: GO SUB 2200 
TO 570 .25,8,.75,5,.25,6,T,5,T,1,T,1,2. 2320 GO SUB 2200 
610 PRINT AT 14,6;AS 5,1,.5,6,T,8,T,10,T,99 2330 FOR Z=1 TO 16 
620 LET N*(F,G-4)=AS 1090 DATA B,1,5,1.5,1,.5,13,T,12 2340 BEEP 1/8,-11 
630 BEEP .01,20: LET G=»G+1 »T,10,T,8,2.5,1,.5,13,T,12,T,10, 2350 NEXT Z 
640 IF 6*27 THEN LET 6=11 T,8,1,5,1.5,5,.5,6,.5,8,.3,13,2. 2360 RESTORE 1000: 60 SUB 2000 
650 IF INKEY*<>"" THEN GO TO 65 5,1,.5,6,T,5,T,I,T,5,2.5,1,.5,6, 2370 GO SUB 2100 

0 i T,5,T,l,T,l,2.5,l,.5,6,T,5,T,i,T 2380 RESTORE 1070: 60 SUB 2000 
660 60 TO 570 ,i,2.5,l,.5,6,T,5,T,l,T,l,3,-4,l 2390 GO SUB 2100 
670 PRINT AT.11,11; FLASH 1;"6A ,1,3,-4,1,-11,4,99 2400 RESTORE 1080: GO SUB 2000 

ME OVER" 2000 LET T-l/3 2410 GO SUB 2000 
680 FOR F=1 TO 100: NEXT F 2005 READ N 2420 RETURN 

(continued from page 157) 
The object of the game is to furiously blast 

away anything and everything that dares cross 
your flightpath. 

Once you have sent all the aliens to that big 
asteroid in the sky another yellow one appears 
and the game repeats. I f it is any consolation 
all the aliens move in the same manner. There 
was at one stage a homing saucer but I think 
you have probably got enough on your 
plate. 

The ship can be moved in several different 
ways. Pressing keys 6 and 7 rotates the craft in 
positive and negative directions respectively. 
Key 9 thrusts the ship in the direction that it 
is pointing and Phi fires the lazer. The magic 
panic button is key 8 which suspends the 
game unti l a different key is hit. 

When you collide wi th any of the aliens you 
lose a life and the position of the craft is reset 
to somewhere in the centre of the screen. 

Remember you have three lives like in most 
arcade games except for the ultimate in 
software. I f you have a life left the game 
continues but i f you have not the computer 
then checks all the scores in the high score 

table. I f your score is greater than or equal to 
any in the table then your name is 
requested. 

To input your name just type your name as 
i f you were typing without capital shift lock. 
Unfortunately there is no repeat on any of the 
keys and delete wil l not function. When the 
print position reaches the end of the line it 
returns to the existing data. When you are 
satisfied with what you have typed press 
Enter. 

The program now returns to cycling 
through the points, keys and scores tables. 

Two programs are needed before the game 
can be played. First is program 1 which is the 
main control routine. Once entered check the 
listing then Save it by typing: 

SAVE "COSMAZOIGS" LINE 1 
which should give automatic running, then 
verify it. Now change tapes and enter 
program 2 which loads the machine code into 
its proper location in memory. The code is 
read from the data statements in lines 90 to 
470. 

A chcck digit is recorded at the end of the 
statement to give a rough verification of the 

code, but please note mistakes can still slip 
through this check undetected. 

Another check that is imposed is an address 
test which decides whether the machinc code 
is being Poked into memory about RAMtop. 
I f you type this bit wrongly you could crash 
the loader so Save and Verify this program 
before running it. I f the program finds any 
mistakes then chcck the line that is given in 
the error report. Then rcsavc and reverily it. 

Presuming all went to plan you can try 
running the machinc code. T o do this type: 

LET L = USR 30448:BORDER 0 
I f that crashes then reload die program, 

correct i t , Save it and Verify i t. You must not 
take chances when Pokes and USR calls are 
involved. 

Once you have a working version save the 
ohjcct code al ter your recording o f program 1. 
T o do this tvpc: 

SAVE "COSMACODE" 30446.2322 
Of course Verify it. Now you have a 

recorded version of program 1 followed by a 
bytes file generated by program 2. When you 
load the game, p rog ram 1 should 
automatically Run and load the code. 

Program 2. 80 REM 
1 REM PROGRAM TWO 81 REM MACHINE CODE DATA 
2 REM 82 REM 
5 CLEAR 30440 90 DATA "7F582466E73838E766240 
10 BORDER 0: INK. 3 

CLS s OVER 1 
s PAPER 0 82A1C7F7F1C2A083C4E9FBFFFDF7E3C3 

15 
BORDER 0: INK. 3 
CLS s OVER 1 C66FFA5A5FF663C00000018180000000 

20 PLOT 128,0 00000181800000000000018180000000 
25 DRAW 0,165,2771*PI 00000181800000018182424425AA5C30 
30 PLOT 128,0 30D32C234140808C0B04C23234CB0C00 
35 DRAW 0,165,-2771*PI 8081434C2320D03C3AD5A42242418181 
40 •VER Os INK 7s BRIGHT 1 010282C434CBOC0030D32C4C4320D03C 
45 PRINT AT 0,0;"" "COSMAZOIGS" 0B04C432C2810100" 

" BY ANDREW CAPLE83" 110 DATA "7F00C5D5E577CB7F200E4 
50 PRINT AT 11,10; FLASH 1;"PL FC6405F167F1A4711587F791807E67F0 

EASE WAIT!" 64711003DE56F260029292919D1EB7CD 
55 BO TO 500 (Program 2 continued on page 160) 
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(Program 2 continued from page 159) 

6246770D6508787876706081A7713241 
0FAE1D1C1C93" 
130 DATA "7AD04210FE3E10A94FD3F 

E7A8357C9F3C53A485C0F0F0F4FCB7B2 
807CDD07A38FB1805CDD07A30FBC1FBC 
90" 
150 DATA "7AA07CFE7F2009267C7DE 

61FC6206FC9D511E083EB19EBD1D87DE 
61FC6E06F267EC92" 
170 DATA "7A70FFE0FFE1000100210 

020001FFFFFFFDFF5D5E60787C670E52 
67A6F56235EE119CDA07AD1F1C98" 
190 DATA "7A5021207C3E80CD007FE 

511107FEBED52110400CDB503E1237CF 
E7F20E7C93" 
210 DATA "7A002AFE7F06017EFE04D 

83E80CD007F01FEEFED403AFD7F4FCB6 
020010DCB5820010C79E6074FCB48CC8 
07A7932FD7F22FE7F06017EFE04D8047 
9C608C3007F2" 
230 DATA "7F4047424446474747474 7 4 7 4 7 4 7 4 7 4 7 4 7 4 7 5 

250 DATA "7FF4000A0301000000000 
001807D9" 
270 DATA "79D0DDE5E5D5C5267CC60 

66F7E3CFE9A20083E90CD007F2B18F2C 
D007F110800210002CDB503C1D1E1DDE 
1C95" 
290 DATA "79B0E521FB7F5E2356131 

37AFE1020021600EB22FB7F5E2356E1D 
5C1C92" 
310 DATA "7950CD507A21007B36802 

37CFE7C20F8CDB0797AE60F260087878 
787873001246F01807C09CB7A20043E1 
F856FEB21OO7B3E037723732372EBCD0 
07F21907D22FE7FCDB0797BE60732037 
BAF32FD7FC608C3007F7" 
330 DATA M7940DD6E01DD66027EF53 

E80CD007FF1C94" 
350 DATA "78E0CD4079FE043804FE0 

83817DD7E03CD807A3E03CD007FDD750 
1DD7402110001DD19C9DDE5112000060 
8783DDD7703E5CD807ADD7501DD74023 
E02DD7700CD007FE1DD1910E43E01CDD 
079DDE1110001DD19C90" 
370 DATA "7880CD4079FE043804FE0 

83817DD7E03CD807A3E02CD007FDD750 
1DD7402112000DD19C9DDE5110400060 
8783DDD7703E5CD807ADD7501DD74023 
EO1DD7700CD007FE1DD1910E43E02CDD 
079DDE1112000DD19C93" 
390 DATA "7850CD4079FE043804FE0 

83813DD7E03CD807A3E01CD007FDD750 
1DD74021809DD3600803E03CDD079110 
400DD19C99" 
410 DATA "77E03AF77F3D201501FEE 

FED780FD83AFD7F32FA7F2AFE7F22F87 
F3E0A32F77F4F2AF87F7EFE043817FE0 
830053E80CD007F3AFA7FCD807A22F87 
F7EFE8028073E0132F77F18053AF77F3 
DC83AFA7FE603C604CD007F798787878 
7C680571E08C3DD7A9" 
430 DATA "77A00601DD21007BDD7E0 

0FE802007110400DD19181904C53D200 
5CD5078180E3D2005CD807818063D200 
3CDE078C1DDE5E17CFE7C20D105C03E0 
132F77FC350790" 
450 DATA "774021207C3E80CD007F2 

37CFE7F20F5CDA077CDB0797AE6070F0 
F0F267D6F7BE60FC608856F7EFE8020E 
822FE7F3AFD7FE607C608CD007F11010 
1CDDD7A0608783D87878732485C11018 
0CDDD7A10F03E0132F77FC92" 
470 DATA "76F021067C3E90CD007F2 

37DFE0B20F5CD50793E0132F77F3AF67 
F3D200CCDA077CD007A05CA40773E033 
2F67FCDE0772AF47F7CB52B20FB3A085 
CFE3828F918D74" 
500 LET A=10: LET B=ll 
510 LET C=12: LET D=13 
520 LET E=14: LET F=15 
525 LET T=0 
530 FOR L=90 TO 470 STEP 20 
540 RESTORE L 
550 READ A$ 
560 FOR X=1 TO LEN A*-l 
570 LET T=T+VAL A$(X): NEXT X 
580 LET T$=STR* T 
585 LET T*=T*(LEN T$) 
590 IF T^OA^(LEN A^) THEN GO T 
O 900 
600 LET Y=4096*VAL A$(1) 
610 LET Y=Y+256*VAL A*(2) 
620 LET Y=Y+16*VAL A$:(3) 
630 LET Y=Y+VAL A^(4) 
640 IF Y<30440 THEN GO TO 900 
650 LET A$=A$<5 TO ) 
660 LET X=16*VAL (1)+VAL A^(2) 
670 POKE Y,X: LET Y=Y+1 
680 LET A^=A$<3 TO ) 
690' IF A$OT$ THEN GO TO 660 
700 NEXT L 
710 CLS 
720 PRINT AT 10,14;"SAVE";AT 11 
,15;"IT" 
730 CIRCLE 128,87,30 
740 STOP 
900 CLS 
910 PRINT AT 10,7; FLASH 1;"ERR 

OR AT LINE ";L 
920 FOR H=0 TO 2s BEEP -05,H 
930 BORDER Hs NEXT H 
940 GO TO 920 
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THOUGHTS & CROSSES 
37 MARKET STREET, HECKMOIMDWIKE, WEST YORKS. 

Telephone 0924-402337 
COMPUTERS 

Spectrum 48K ... £ : 2 5 
S p e c i u m ... . . . £97 
BBC E £ 3 9 9 
A i th t" 10 aoMwaro free your 
choico 
C o ^ m o d c o 64 £199 
MTX 500 ... £269 
MTX b12 £ 2 9 9 

DISK DRIVES 
Sirg le 
Si - l i n o TOOK S S 40 Track £ ' . 90 
C-mar,- . ^OOK S.S ^ 0 T r a c k - £ 2 * 0 

Pace 100K S-S <40 Track 1 1 9 5 
Pace 200K D-S 40 Track . £ 2 * 0 
Pace 400K D/S 4 0 ' 8 0 Track 

£ 3 1 0 
Pace 400K D S 80 Track £2DS 
Pace 200K S S 40 80 Track 

£ 2 4 0 
C o ^ m o d o ' o 100 S 'S -16 - t l £ 2 1 0 
3 Mmi Dnvu S S 100< .... £ W 5 
Double 
Pace 200K S 40 Trac*. ... £ 3 4 0 
Pocc 400K D 5 40 Track £ 4 5 0 
P^cfi HOOK O S 4 0 ' 8 0 Track 

£ 5 5 0 
p ece 800K D S 80 T<ack £ £ £ 5 2 0 

3 c c e 400K S.S 40 'S0 Track 
. . . . £ 4 5 0 

Torch Disk Pac< Comoloto 
• r : Perfect Sof tware <s«c £ 6 0 0 

PRINTERS 
Eoton siXBO ... £ 2 7 9 
• p t n n PX80 F T £ 3 1 9 
Eaton FX80. £ 3 9 9 
Eoson MX ' 00 III U 5 0 
Esson S X 1 0 0 £ 5 3 0 
Or>c Colour Pnntcr.. £ 1 2 9 
S i r c ld r pr>nler. £39 

MONITORS 
Ficelity 14" Mon tor-T.v. 
met) res 
Sanyo 12 ' Green Screen.. 

JOYSTICKS 
K r m p t l n n • In l i ' r lnco 
Spec i ium 
Shu'O Snol « lntor»BCO 
Spocliu"". £37 
SfHire S'u i l HHC. f 15 
S"ure Shot Commodore 64 
V.C-20 £15 
' 'rc Ace C o ^ m c d c ' o 6 A . 
V.c 20 £ 1 2 

£ 2 4 7 
. . £ 9 5 

.£23 

Cambr rigs <Co~p etel 
Spec i ium £ 3 3 
Cla-es '^airi P - o o c : onal 
BBC ... . £ 1 6 

CASSETTES 
C i D Caaaolion 10 for f 4 50 
VVubntn Ol tks 5 ' . ' 
S S S D 4 0 T 10 £17 
S S D D 40T " 0 ' o ' £ 2 0 
D S D O 40T 10 lo- £22 
S S D D 80T - 0 fo- £ 2 8 
3 " Disks Single . . f - i . 5 0 
Cc — modore Cassette 
Recorder £ 4 0 

Ow Mi:ro wouie 
l v » " ol Af-«11 

SSS e Fu^AHftll 
a^iJliK Q'WlMr »>3 e Jdinir, Rili 
30 SlUCJf QSil.ll- 3 55 £ ;s r m i 

as. .»• S>5 6 » Hl)HI*llia ft »-> « 74 30 SiJili Aitic. 
A-l AlCIC* • £..«• > K I N lllAlll'OW !>mNiwi'. Out' A»hC > H ! JB NQIIIMM il 
fA-«l c' U.Jlh A"I.C o r» B 74 Hsebn 
Ccw: 0i>>4 A>ii( *»s 4 44 I'II'DMIH' 
9»i|i nl Hiitmi A'llr 1 i t 4U 1 •>••«' Uwtl 1 ».»M|II W A,In A •« « 74 Mil' Attxk 
VIH;» C-«I» A.IU t H • 00 IlOJSd t>VI 
f c i CUIM A/IIC « iV .I.IMI« Trtuli* JI) l> ,„i.«r.,l.. A.hr 4 *t. Killed Oui*l 
Ctan II A/III. »»» • 94 0'hnt< 

4 49 G'o.rij Atiici 
A/IIC 5 95 e 25 M>ra>Mi 
A/lie »»9 e 76 Suik'fp EMI.;, M ,MR.N 1 A/lic A M 4 4S Slpptr, 1 - N S'MIIX A/lie A»4 4 45 Cyhfr Halt 
A-nc * 95 4 45 Biail Oiir»s< Icr.i .Vlic 1« K '3 03 AmiOfUf 

C«la*<J'1l A..|ic 4 44 iios»« 
S:-J6ba S^CUi- 14 35 SH— 
Cvui SC^M^ Srciif 9 95 e 95 Eft'inri-oic 
ll^hi Sr-uljton S^c-n- 7 6* 7 19 M»icn l^cotsc; 
MUW & Splltrt SrTTlir s * : 5 i s Frlac' u n 

Goti Sking S.-CLl." 9 99 5 55 B'SJ & e«> 
".ng-v Hvict SL-CUU U S • 94 r.n^io 

SrcUi- 4 »4 4 44 Umc Mm* 
ZteiucK :Ug Sv"CUi* 9 95 6 25 Coido 
Co.«tw» P»:k Src Ji' e 29 *npl in 30 
5iur.« M113411 Srcur 4 *4 4 44 3D Tu-ro 
vt C*i( Bt-ukii- i K £00 P,i<md 
V« M» • Bt B CO tonmioiv 
v u 13 I M • »4 £p ite 

s«*cui' «•« 4 44 
l i ' l i l i n AiMUt srem- « N 4 4t <.VII< ULUI 

•-•IIMI AX • i •» to A| OOllrf** 
AIC AUi wllitlic*. ft 4 BO A 99 Iilu'l.oi 
jml »«l Uomitt 4 »0 4 94 7/«m 

A—I ..liimMp 4 tO 4 94 Ja!fc 
iunn UumMt 4 40 4 94 Alil ir-l i i 
' S S S 1 Clumut >10 4.99 WlCKtOI Comn » K 4 99 rnhi'ti 
•iviku'i Boilv A M 9 94 Jil'ajla »•.•• 
-« l | or T'tt'ui Ci,»l» 7 M 1.79 C'MIW EU. 

l i l f d Cr,»l(i < M 565 SCAIA liUnrf 
C»M' IW• Cr,»l«i 4 40 4 94 Slim AIIIC4 

CR,»LA 4 40 5 69 Olfil I'lO Cf rk 
Ocem « K 5.20 Flfll 

On- OCAir S K 9. JO Skul 
C<mm 4 4S S.3C eitci Halt 

W \V mt>F OiAir 9»0 5 30 
NW ©*! S'W P-Oi 5 9* 5.3!- f r i l i Sjmt 
T«rjil» 3'W P-c, 5»S 5 34 
V\»na MMl S.w F.C| 5 95 £35 e«3i>-
.• l S»t ««ly S'W Prci $ 95 5 39 Spllt 2KT s t : 9 34 Mount!IM ol M< 

SUM QKt 4 »t I 34 •994 
V.lau'udi 3KT 4 i i 4 44 Af.*c.d 2 
A»noo CKT 9 95 E 95 KnkiUA 

OKI A 94 4 44 Flum Fcly 
(IMIIO 2KT 6 * i i ) i On:v Div 

VJIIICI 3KT « M 1.29 UiAigaitiA 3E...II> 
Vi'ir COS 4 »t B.34 Ontpi ».r 

AA'IWJM coa A M 4 49 Mm Ann 
« « « MMI14i cot i M 111 Buptiimi 
»,»«ir> ii Pui cos « 91 t »9 0-A:IH Ctftt 
•vol CUB t 94 9.1t M CotlH n 
JD COS 4 94 L i t lltnuid 2 
•M, »M COB t o t • Jt COUMII Ad. 

MM Ho M&mpr « M • 74 Strew till 
V«tl VtHI'il • Wit ' W 6 94 • 29 V4^•ll 
S M I am V i e w 4 94 1 39 Acot4',pl« 

Vicojjn t M • 29 Hbnlat KilA* 
ChMt 30 Vitroinn « 95 9 29 V<JII» 1 

-••.J-H<1 llMgM Vl crogtn « 99 0 29 A»lio M«|h| 
mrt.ua (43 4«4 ju^jlf 

ol Oeip S-APMrd « 90 965 'rtlflns 9o< 
S..CV-I0V e to 5.e5 SlA1 P4ldc 
S^p ol L m 1 so Chrtnilr, 

Large range of programs available 

j v t - f : 
i v t w . " 
i c f 
. c r 
.cir 

-»a«»>-
V -VCwW 

V .<„»« 

5««i 
M M 
t t a f t 
5>Sc" 
5 W SScf 
5 Sell 
SScf: 
SSef 
SSe»! 
SScf. 
S i c * 

5-S&.1. 
S««G»» 

S«»1»« 
Vera. 
AA» 
» ! ' 
U U t i 
U U n 

Gw-wu 
c» 
V SC-f t 
M S e f t 
iAi 
s . 
5 . 
3 . 
Ven*< 
A » « . 
CR 
CR. 
CR 

« M 0+H m 
Tivr-
I M • 
I M • 

W l 
Sv^o'i 
t c t o l 

Scac'i 
SMoT 
s < w 

e M 
C 50 
5 9!. 
£ Ut 
s.so 
t . jo 
a 
s.ss 
B 96 
B i t . 
5.95 

0 9', 
SiS 
e to 
4 94 
6.94 • •» 
4 »s 
595 
6.99 
a 94 
5.94 
0.85 
ft 95 
£95 
5.55 
6 96 
£.94 
5.55 
4.94 
ess 
6 95 
6 94 
5.so 
6 SO 
l> BO 
4 SO 
6 SO 
t> BO 
b tO 
n »o 
tl BO 
fcto 
i t s 
e no 
6 10 C 9= 
0 9B 
s&c 
7 95 
6 95 
1 DC 
5 85 
5 95 
SSB 
5 96 
s ba 
5 53 
» iD t hh 
5 95 
8 St. 
6 Ob 
fl 95 
& »b 

ir.rw 
B 
? u »» 

7 vh 
B 95 
0 99 
B»9 
5.95 
B 99 

4 8S Yfiur.; - w - . i 1 5 90 = 35 5.65 »uir-, —( » 2 ftaaa S 98 0 30 
9 3C Gsikf̂ t-. S9£ 9 35 
4 »» ROM S 95 a 14 
4 9£ CounTK««t lorgmAi 7 95 7.15 
4 96 

lorgmAi 
6 36 
9 3a BBC 
4 36 0> 
« ?n R/IP 
9 36 Pkun 1.1 96 13 CO 

<3 00 
6 Vh 

Vu Fit Pvo'l 14 96 13 CO <3 00 
6 Vh VMMwi Ai.vn II 116 

« » « tax n an 
4 ur, BlflMil II >0 
4 tin V.initft.ft Awn o an 
4 on liliMtrai Ou*M Al ran II 06 
6 30 Aton 0.96 
4 :IB UMII* •«•»« A«rn »*»> 
4 36 a.*6 
9 35 Apfn 0 95 
4 3« Ae*n 0 96 
5 36 3«r». OACC 17 96 IB CO 
5 35 Ju-ftO- Utxt-t Pi OS Fuv.at 0.3B 
6 35 Powta 7 96 
4 nn Prr^ rnwtr 7 96 
5 35 F>eti POWIT 7.95 
6 30 « * t s e n 7 90 
sag Prog 1) 96 
5.35 3 M M Piog Ftewar 7 95 
6 30 FTCfl =oww 9.95 
4 36 PtCfl t w i t 8 96 
5 35 ^VICI PMC ^Muft. £ 94 
6 30 PiOflum 
6 2h 7 B6 
5 36 VUi". J . Alt,;. 7 96 
6 36. A l l * .S !>«» Ptsj 7 90 
4 Oh Co»x>i* Paofl 7 D6 
4 DO Samcn OKVIU. 7 97 
4 96 v i M w t * 7 96 
4 tth l*»,nnl»« ) 116 
4 Dfi IAIAM M > > Oh 
4 MO G « 06 
4 uti !»• Wil '{-AO- •1 00 
4 06 CMA«» > Oh 
4 on A k r i k H P»»a- « 06 
4 IIB CPtt-uv. <• 00 
f 36 IMf C«w— P-PJ P»A»' t MO 
9 JD BMOIUU A up Ppwa" 5 05 
0 73 <•!• 1 Uniri P>(ftO' J 90 
e ?a '»'• r ' K m . ' 90 
0 2D Allan Sat 7 05 
e 26 T*.o H.-ttft*^ V n i B , , Bft l* 9 OC 
4 Oh WAT SITMIW 9 00 
7.14 Saaarot 7.09 
6 25 rAr jrxra 5JP4I 0' 7.0: 
4 90 C-dK"! G Sĵ tfOt 7.9:-
£ 34 Sla- A3.a-ff.-a Sjparot 7.9J 
£ 35 O'Bfl SjSAHO' T.fli 
0.39 2SC2 Sjstroi 7.95 
b 36 -c«t Cit> Sjparot 7.91 
«.»4 Frjl «KTWI S»»«t oi 7.94 
A.95 S u a SuMrot 7.65 
4 95 Sjiatai 7 84 
h 34 Ro4d Fwi'a. Saoat.ui 7 95 
6.35 SJMIOI 7 84 
0.39 : , J | A-L Sahara! 7 84 
b .16 AJMn 0'9»X-. SJMIOI 7.94 
9.24 ««M 0 S-i.O' 6.S6 
0.39 747 Occloi Soh 7.86 
0 CO Aa'Mca II Scrim Salt 7 04 
9 39 AtlMk OA A«A> C tplt In. 7.04 
?.«t VOr-ta t»l l lift 7,06 
B 99 M,»6 

12.90 Nn'l .oir 11.96 
II 00 »mro IO.CO 
II 00 30 to-» Ala, toll In. 1 l»h 

1JCO V4040< C H N 7.94 
B 95 "'lit ACaPMU'O 7.99 
7 19 SK'II VIIHAI Ae»»mu'P 7.96 
7 OS Â vit'̂ tl*rM Atf,«nlu.a 7.96 
6 25 B.95 
0 25 iMttiti ea &»r»!>,t« 0.96 
6 20 S4JO Ac 7.96 
6 26 3'»r • i n i ' i ?.P»"Stf" 5.95 
7.9£ •un tc L»a— S1KSI 6.95 

HKW 14 94 1100 
G^C-" 8.00 7.20 

EiX4'.<K>a> 1 Oan-n B 00 7 JO 
E) / r«n | i 7 &Mo-> 0 OO 7-iO 
Saocn Sal. PllM- 5.99 5.35 

COMMODORE 6 4 
Cw 

n»r Or**

OSil.a- 9 95 • 95 
0'SiUO' 7.»7 7 I t 

hapa l imai lliiil.ai 7*9 M l 
Qi»-tc Aanci n&i.m 799 7.11 
Par.»n AUKk I I S 9 J t 
C » M la*-a»|IJ A-ftiOi) n U4 4 14 
JO !••« I.aft Aniou 7 99 7 . ' l 
• "»» •\NI0fl « 99 U l Wila.1 7 94 7.19 
U».a- &,uu. •Vtiug 7.94 7. i t 
CM.V AniKfl 797 7 I t 

Solim 7 99 7 I t 
S** r ' L.na SIIKI'MMI a 50 9 65 
f > r r A|<tt-( ShtcJ'O'd 0 50 
|ta-.i. variar Icwk OhfcPa-d n so 4 65 
Eiat-i'i i iw £ 95 5 35 

Bu»:'c 5 95 8 3S 
Wnajal Hi.a'ca DuoNo 5.9S 4 34 
K . O" Duay» 6 35 6.25 
MSW MHOJK K 95 13. CO 
HJ H i r x i MMo.nr 9.96 &3» 

c -.v.-,,, U<r-»u'l 7.50 5 - j A*r«r* sj 7 M 8 74 
Mat'ift IfpiMii: ' i 7.40 S-7S 
Ul»' L 'At j I^I 7 50 5.75 rts.a- bevaa 1 7 50 B 74 
C - i i j v r La-Muri 600 *U> 
C-.AI Vtfwa lMcc:pioi g 95 5 35 
i -m- l»s* o"i la'inrs 7 94 ».1t 
V M M Mu'inon 0 94 • 2s 
tAI AHKk Ail;vii«i 7.9t 7.11 
A»i»c Ar.aMj'a All9i({f 7.99 7.11 
t.a..fll Allpn«r 7 96 7.19 
CvUI' VO.JOII • 99 1 ) 1 
A^auaata lniaijl--a n so A t t 

Auk lit.'lull 0 94 • 00 
C'Alft «»••, SgpA'lUll } 99 7 . ' t 

GCMn « 93 • 20 V t M u t l Ccaan T. 90 8 JO 
Aj«.tAl CCP4II < 90 • 20 

94 Atlbfa 7 o: •-75 
A « a Camia J 94 7 H 

T(iA»l i 92 L M 
. m - "JtSol e a: € 23 
Zz.-Mt A d i v n i k i a 9 9 9C • M 
5'.>i.t»l .•.til 9 9 9C S 90 
•vce Po»kf» Sll44 9 95 S 96 

VIC 20 
Co-

W 
C'HM Arils 5 US t IS 

St'l^ 20 Aili: i 96 £ 35 Vian^ni A,lit 4 98 9 I t 
s JS Oat Arimo i as S 34 

F»X>UI Arliou 5 9! 5 34 
Ari'OB 4 98 8 39 Cait.-at 4'uutiat IHa,.na 4 SS 4 94 
IMO ÎH SIC A t t 

ATANA •"Asna 6 6C 4 99 
6 V . 4 43 

M r s 1 P'in:»ii 4 91 U l xa-.Mia' n«ii 7 98 7 19 
AbfrfCIXI Ai'i'uo > BC ) 13 

'••» OH»aV Arhoo 7 09 7 19 
Anioo 9 91 1 Jt 
Armip 9 95 4 JS 

Sicowrtl Arnuu 7.M 7 IS 
j*l Par* Lllimitf 9 80 A >9 
Ojar. v> Vitrtad »08 7 19 
S^ccaca 5i-ka. Hxal 7 94 7 I t 
VUf.a lllUlalOl! 9.C S C 
C m t f ' j >-rt«cepio' «CC = 43 T-asa* **loj i PxH •4 9i " " — ~ " "I" 

available for Dragon. Orix. ZX81, Electron at discount prices - please send for list. 

T o ; T h o u g h t s & C r o s s e s , 3 7 M a r k e t S t r e e t , H e c k m o n d w i k e , W e s t Y o r k s . 

P l e a s e a c c e p t m y o r d e r f o r : 

1 . 

2 . 

D e s p a t c h t o : 

N a m e 

3 . A d d r e s s 

4 . 

5 . 

CHcgwc No. 

S i g n e d 

f o r £ e n c l o s e d . 

A c c e s s _ V i s a only accepted f rom personal callorj.. All prices n c l u d e Postage, packing & V A I . 

YOUR COMPUTER, MARCH 1984 1 77 



For Z X 8 1 
SPECTRUM 
BBC 
TRS 80 
APPLE 
NASCOM 
VIC PET/64 
(Please state) 

E v e r y c o m p u t e r n e e d s 

CHATTERBOX II 
" L i s t e n c reep , I a m t h e l eader . 

TAKE US TO 
YOLR LEADSR S»xeCH 

S Y N r n t s s 

W i l l (AM 
STUART 
svs r t i ge 

NEW! P I T C H 

E X C L U S I V E ! C O N T R O L 

CHATTERBOX II c a n s a y a n y t h i n g ! 
G e n u i n e p h o n e m e s y n t h e s i s - n o t j u s t r e c o r d e d 
s p e e c h - h e n c e u n l i m i t e d v o c a b u l a r y . 
P r o g r a m m a b l e p i t c h f o r m o r e n a t u r a l i n t o n a t i o n 
( e x c l u s i v e t o W m S t u a r t S y s t e m s ) - s o l i d t o n e 
c a b i n e t f o r q u a l i t y s o u n d - i n t e g r a l b e e p / m u s i c 
a m p l i f i e r . PLUS e x p a n s i o n s o c k e t f o r B I G E A R S 
v o i c e r e c o g n i t i o n s y s t e m . F u l l i n s t r u c t i o n s 
t e c h n i c a l n o t e s a n d s o f t w a r e s u p p l i e d w i t h t h i s 
o u t s t a n d i n g e d u c a t i o n a l u n i t . 
D E A L E R E N Q U I R I E S W E L C O M E 

As seen on BBC TV "Compu te r P rog ramme" 

*B IGEARS* 
SPEECH 
INPUT 
FOR ANY 
COMPUTER 
Hugely successful Speech Regnition System, 

instructions. O N L Y £ 4 9 
complete with microphone, software and full 

BUILT TESTED & GUARANTEED 
PLEASE STATE COMPUTER: UK101 
SPECTRUM. ATOM. NASCOM2. Vic 20. Micron, 
ZX80 81. PET. TRS80, MZ80K. APPLE II. BBC MICRO 

ZX81/SPECTRUM 
MUSIC SYNTHESISER (Stereo) < 
+ 16 LINE CONTROL PORT 4 

Play 3-part music, sound effects, drums etc. Full 
control of attack, decay and frequency 
Input Output lines provide control and monitor 
facility for Home Security. Robot Control. Model 
Railway etc. elc. Works with or without 16K RAM. 

NEW! 

Full instructions'software included 
Add keyboard to make a live performance 
polyphonic synthesiser! 
Note: up to 3 units can be used simultaneously: 
giving 9 music channels & 48 I 0 fines 

AMAZING VALUE 
AT ONLY 

£19.50 (KIT) 
£25.50 (BUILT) 

THE COMPOSER 
Synthesiser Music 
Programme. 
Er ie* & play 3 D a i narmcny. 
I ncuces cemonslrai ions. 
lSoect funvZX81 ) rccommended £ 7 

ZX ARP/DRUMSEQ 
Fasonaung synlhoslser 
Oomonstiai ions Goneraios 
automatic sequences ana 
plays Irom keyboard Some 
weird elfects (Speclruml 

T A L K I N G H A N G M A N 
For Cnattorbox! 
T n e c a s s i c g a m e 
c a i m s its victims 
with a d 'y vocal 
accompaniment (Spectrum; £ 6 

C H R O M A C O D E ? ? ? ? ? ? 
Can you doluso tho bomb ay 
c o c k i n g the sucret 
comtxnal ion buloru t ime runs 
ou l? With Chalto'Dox voice 
ouiput (Speclrum) £ 6 

COLOUR MODULATOR K,T£16 
RGB in. P A L UHF oul (not for ZX) BUILT £ 2 2 

Please add VAT at 15% to prices. 
Barclay Access orders accepted by telephone 

All enquir ies 
S.A.E. please 

W I L L I A M House 

S T U A R T N r Salisburv J ? L i ^ r r i ? , Wilts-lire SP4 ODZ 
L S Y S T E M S L e d Te l 0 9 8 0 6 4 2 3 5 

W I L L I A M House 

S T U A R T N r Salisburv J ? L i ^ r r i ? , Wilts-lire SP4 ODZ 
L S Y S T E M S L e d Te l 0 9 8 0 6 4 2 3 5 

JENART COMPUTER CARRYING 
A N D STORAGE CASES 

(Suppliers to Industry, Commerce and Schools) 

ELECTRON ( I l lustrated) £10.95 
The case s specif ically designed also to carry the transformer, 
all leads, the boxed welcome tape and has a special inside 
pocket wh i ch hold the t w o instruct ion manuals. 

DRAGON Holds transformer and leads £12.95 
BBC Holds all leads £13.95 
These suoerb British made cases are manufactured f rom heavy 
duty, b rown antique finish, water-proof v i ny \ to protect your 
computer the cases are lined w i th a coloured nylon foam 
backed material and the edges are bound to give added 
strength. They are machine sewn through-out w i t h rot-proof 
terylene thread 

All prices are inclusive IUK only} send choaues P/O to 

J E N A R T T R A D I N G 
19 Spire Lake, Bishops Nympton, 
South Molton, Devon. EX364NY. 

Tel: Bishops Nympton 693. 
Al low 21 days for delivery. 

Ptease note T O : saosf>ed wo shoil of cowJP you: MI full, providing 
i r>u 'e tu tn . " v c,«sr unrtnm/tf jna w u m n r j i t^vs 

'THE' MIDDLESEX 
COMPUTER CENTRE AT SCREENS 

MICROCOMPUTERS 

APPLE. ACORN, BBC. 
COMMODORE, DRAGON. GENIE, 
MEMOTECH. ORIC, SPECTRUM 
AND OTHERS 

SEIKOSHA. EPSON, JUKI. STAR, 
ORIC. BROTHER. SINCLAIR, 
COMMODORE, BIT. RICOH. QUME. 
DIABLO. NEC. UCHIDA etc 

COMMODORE. BBC, TORCH. 
CUMANA. TEAC. DRAGON. 
MITSIBUSHI. HITACHI, APPLE etc 

NOVEX. FIDELITY. COMMODORE. 
NORMANDE. MICROVITEC AND 
OTHFRS 

DATA RAQCPTTFC; RY SHARP. BBC. OMEGA. FERGUSON. DATA CASSETTES BY R U S H _ p H | L | p s A N D 0 T H E R S 

COMPUTERS 

PRINTERS BY 

DISK DRIVES BY 

MONITORS BY 

P I I I C R A M p 3 : l : 5 - Oisksttes. Cassettes. DJS: Covers. L ght Pa 
i L U o j o y s t i c k s . Books. Furniture. Cleaning Kits. Monitor Base 

Pacei and every th ing lor the cc-ip-tre? owner 

Pens. 
Leads. 

New Commodore S X 6 4 Portable Computer 
Now Memotech M T X / 5 0 0 
M T X / 5 1 2 Computers 

Now Dragon 64K Computer 

Personal Shoppers: Open 6 days per week . Easv parking 
outside. 
Mail Order: Reliable wor ldw ide fast service. Check P&P 
costs. 
Trade: No minium order. Accoun t facil i t ies available. 
S c h o o l s : Off ic ia l Orders 'Enquir ies.Quotat ions we lcome 

SCREEflS miCROCOmPUTERS 
lA DIVISION o r VIAYFAIR COMPUTER SERVICES LIMITED} 

6 MAIN AVENUE. MOOR PARK. NORTHWOOD, MIDDLESEX 
TEL: NORTHWOOD (09274) 2 0 6 6 4 

ACCESS BAMCIAVCARD AMEX . OINERS CLUB IMSTAND CRHDIT 
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All games '/OLf 
on,y ijES 

Selected titles available at 
Boots, W.H. Smith, J . Menzies, Laskys |„c v a t and P&P (i 
and all good computer stores. for a free catalogue 
Dealer enquiries welcome Tel: 01-748 4125 \ 
Silversoft Ltd, London House, 271/273 King Street, London W6 



COSMIC 
CLASH 

COSMIC CLASH IS A games program for the 
BBC Micro Model B or Model A with 32K. 
The program is written in BBC Basic and 
machine code, to produce ultra fast, high-
resolution graphics in true perspective. Before 
I go into how the program works, 1 w i l l give a 
brief description of hdw to play the game. 

You take the controls of a starship within an 
enemy galaxy. You are surrounded by 30 alien 
craft, which attack your ship one at a time. 
Your starship is fitted with a number of 
special attachments, as follows: 
• E n e r g y shield in front, back, left and 
right. 
•Phaser weapon system. 
• Photon torpedo launcher. 
• W a r p drive generator. 
• S h o r t range scanner. 
These systems can be used by pressing either 
one or two keys as required. The different 
keys are as follows: 

Koy($) Uso 
W Move starship upwards 
X Move starship downwards 
A Rotate starship direction left 
D Rotate starship direction right 
S Fire phaser banks 

Space bar Fire photon torpedo 
T Increase screen energy level 
i Decrease screen energy level 

fO Select front energy screen 
f l Select back energy screen 
f2 Select left energy screen 
f3 Select right energy screen 
14 Short range scan 
f5 Fire phasers 
f6 Fire photon torpedo 
f7 Increase screen energy level 
f8 Decrease screen energy level 
f9 Hyperspace jump 

When the game starts, an alien craft wi l l 
appear somewhere in the galaxy, which wi l l 
probably be out of viewing range. Therefore, 

you must first turn your starship in order to 
face it, and then adjust your height unti l the 
alien is in the centre of the screen. While this 
is happening, the alien wi l l probably be 
shooting at you. Therefore, before attempting 
combat, it is a good idea to put some energy 
into all the shields. This is accomplished by 
holding the two appropriate keys down. The-
energy for the shields is then removed from 
the main fuel energy. I f your starship is hit 
and it has no protection, the starship wil l be 
destroyed. 

You have a choice of two weapons systems 
available to you. Photon torpedoes 
automatically hit and destroy the target, but 
you only have a limited supply of these. The 
phasers must hit the centre of the enemy ship, 
in order to destroy it. As it takes a finite time 
for the phaser blast to reach its target, the 
enemy could have moved and avoided the 
shot. 

Alternatively, you can escape from the 
enemy by using your warpdrive generators to 
enter Hypcrspacc. Unfortunately, this wears 
out the engines, so can only be used a few 
times. 

Five types of alien craft 
Once all 30 aliens have been destroyed, or 

avoided, you must aim your starship into the 
centre of the stargate, and into the next 
galaxy. Your ship wil l then be refueled and 
you w i l l receive some more photon 
torpedoes. 

There arc five different types of alien craft 
which attack, in waves of six. Hach craft gets 
progressively more dangerous, as they fire 
more often. Therefore, you have to keep one 
eye on your shield indicator, to keep each 
shield topped up, and try to destroy the 
enemy at the same time. This is no easy task, 
as it requires a lot of manual dexterity to 
control IS buttons simultaneously! 

John Wilson 
takes 
you on a voyage 
across the 
universe in 
his armed-to-the-
teeth 
starship. 

10REM COSMIC CLASH by J.R.Wilson 
20PR0Cmc 
30ENVEL0PE2,3,0,0,0,0,0,0,126,-1,-2,-3,126,126 
40VDU23,224,0,112,80,80,80,112,0,0 
50VDU23,225,0,32,96,32,32,112,0,0 
60VDU23,226,0,112,16,112,64,112,0,0 
70VDU23,227,0,117,16,112,16,112,0,0 
80VDU23,22B,0,64,64,80,112,16,0,0 
90VDU23,229,0,112,64,112,16,112,0,0 
100VDU23,230,0,64,64,112,80,112,0,0 
U0VDU23,231 ,0,112,16,16,16,16,0,0 
120VDU23,232,0,112,80,112,80,112,0,0 
130VDU23,233,0,112,80,112,16,16,0,0 
140VDU23,234,238,136,136,232,40,40,238,0 
150VDU23,235,236,170,170,170,172,170,234,0 
160VDU23,236,224,128,132,224,128,132,224,0 
170VDU23,255,233,233,255,255,255,255,255,255 
18OONERRORBOTO190 
190REPEAT 

200SC'/.»9i FUX-1000: HT5>0: FR7.«0: BAX=0t R IX-Oi LE7.»0« toX 
3:HYy.-3:CH-0 

21OMODE21VDU19,3,0,0,0,0,23j 8202j 0;0;0;:COLOUR133:CL 
S:COLOUR128:PROCS:CLB:PROCc 

220GC0L3,1:M0VE200,700:VDUS: PRINT"S P A C E":MOVE140 
,300:PRINT"B A T T L E":MOVE120,300:PRINT"by J.R.Wilso 
n":VDU26:GCOLO,0 

230F0RIX=0T0110: MOVE 1034+1 %*2, 30: DR AW 1034+17.*2 , 100: N 
EXT:VDU19,5,5;0;:GCOLO,4 

240F0R17.=0T0100: MOVE1045+1X*2 , 36: DRAW 1045+17.*2 , 95: NE 
XT:GCOLO,7 
250M0VE1028,150iPRINT"Fuel":MOVE1048,950:VDU234,235, 

236:MOVE1020,850:PRINT"HIGH":MOVE1052,800:VDU234,235,2 
361 MOVE1020,700:PRINT"SHLD":MOVE1020,380:PRINT"STAR":M 
0VE1020,340:PRINT"DATE":MOVE1020,250iPRINT"TORP" 
260GC0L0,0:MOVE1020,660:PRINT"FBLR":MOVE 1 100,210:PRI 

NT 15 
270F0R1-5T01 10» MOVE 1024 , 400+1 X»2» DRAW 1260, 400+17.»2 
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B o o u ^ 

For those of you 
interested in converting 
or modifying the program, 1 wi l l give a 
brief description of what the main parts do. 

Use 

Set up machine code. 
Define envelope for 
explosion 
Define user characters for 
small numbers 
Trap any errors in the 
program 
Set up main vriables tor the 
game 
Set up screon 
Print title 
Add all indicators to screon 
Mako an alien craft fly 
passed screen 
Delete title 
Main program loop 
Your starship has been 
destroyed 
Print your final score 
Up date high score 
Play another game if 
required 
Read keyboard for key press 
Reset colours 8 to 1 5 to 
black 
Set up stars 
Move stars 
Time delay 
Define graphics window 
Update score 
Print in small numbers 
Modify forward shield 
energy 
Modify back shield energy 
Modify left shield energy 
Modify right shield energy 

Line(s) 
02 
30 

40 to 170 

1 8 0 

200 

210 
220 
230 to 270 
280 to 290 

300 
320 to 360 
370 to 390 

400 
410 
420 to 430 

440 to 540 
550 

560 
570 to 580 

590 
600 

610 
620 
630 to 690 

700 to 760 
770 to 830 
840 to 900 

390PROCde(2GO)xM0DE7xVDU31,3,5,130,141:PRINT"G A M E 
0 V E R" xVDU31,3,6,130,141x PRINT"G A M E 0 V E R" 
400VDU31,3,10,129,141iPRINT"Your final scare wasx";S 

CX t VDU31,3,11,129, 141 x PR I NT • Your -final scare wasx";SCX 
4101FSCX >=RXRX«=SCX« VDU31 ,3,15 , 136, 1411 PR I NT " The HIBH 
score *"iVDU31,3,16,136,141sPRINT"The HIGH scare 
420VDU31,10,20,133,141:PRINT"Another Game <Y/N> 7"tV 

DU31,10,21,133,141iPRINT"Another Game (Y/N) ?" 
430REPEAT:AS=GET*xUNTIL A*=uY-ORAS="N":UNTILA$="N":CL 

Si END 
440DEFPR0CkxIFINKEY-66PR0C1 
430IFINKEY-51PRQCr 
460IFINKEY—67PR0Cd 
470IFINKEY-34PR0CU 
480CUX-1NKEY-58QRINKEY-23:CDX=INKEY-420RINKEY-1 19 
490IFINKEY-33PR0C*•iENDPROC 
300IFINKEY-114PROCb« xENDPROC 
31OIFINKEY-113PRQC1•:ENDPROC 

(listing continued on page 167) 

x NE X T xPROCP(1000,760,RX):PROCda s PR0C«c x PROCs»x PROCsa x P 
ROCsh (AXX, AY7.> xSOUNDO, 17,7,255 
280FQRI=0T0255STEP2t PROCmsx SOUNDM1,0,1,3xVDU19,1,1 

M0D8+1;0;:GC0L3,2xIF1>OPROCsh(1*5-10,1006-1*3) 
290WX-MX+1:HX=HX+1:PROCsh(1*5,1000-1*3):NEXTx SOUNDM 

0,0,0,0xPRDCac 
300GC0L3,1x M0VE200,700x VDU5:PRINT"S P A C E"xM0VE140 

,500xPRINT"B A T T L E"iMOVE120,300iPRINT"by J.R.Wilso 
nMxVDU4,19,1,1;O;xGCOLO,1xM0VE400,516xDRAW600,516 
31OMDVE500,416:DRAW500,616 x DEX=FALSEx PROCsa 
320REPEAT:PROCms:PROCa:PROCk xIFINKEY—G20RINKEY-117PR 

OCph 
330IFINKEY-1180RINKEY-99PR0Cto 
340IFINKEY-120PR0Chy 
350JX=JX+1 x IFJXMOD50"=OPROCF (1 > 
360UNTILDEX 
370S0UND8.10,17,3,233x FOR IX-255T00STEP-11 SOUND* 11,0,1 

X,ixVDU19,5,RND(8>;0;xNEXTxSOUNDfclO,0,0,0 
3BO*FX15,1 

HIS i l l 
ll/ll'flffllK 

Update star date 
Update fuel level indicator 
Fire and move phaser shot 
Rotate starship to left 
Rotate starship to right 
Move starship upwards 
Move starship downwards 
assemble machine code 
Read in data for alien craft 
types 
Set up alion craft position 
Plot alion craft 
Move alien craft 
Check for alien fire 
You are hit by alien fire 
Check to see if alien craft is 
hit by phasors. 
Alien craft is destroyed 
Short range scanner 
Calculate position of alien 
craft relative to the 
starship's direction 
Plot a square 
Try to go through star gate 
Go through to next galaxy 
Fir photon torpedo 
Hyperspaco jump 

To fit the program into the limited mempry 
required the loss of readability in the 
program. To save memory, I had to remove 
every unnecessary space, semi-colon and 
Then. I also had to put as much on one single 
line as possible. Therefore, when typing in 
the program do not add any spaces, etc., or 
you wil l run out of memory. 

1,260 to 1270 
1280 
1290 to 1390 
1400 
1410 to 1470 
1480 to 1490 

1500 to 1540 
1550 to 1580 
1590 

1 6 6 0 * 

1610 to 1650 
1660 to 1680 
1690 to 1700 
1710 to 1760 

910 
920 to 940 
950 to 1000 

1010 
1020 
1030 
1040 
1050 to 1160 
1170 to 1250 
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YOU TO 
HE FUTURE 

THE NAME IN VIDEO GAMES 

FANS PLEASE NOTE' ALSO AVAILABLE MAIL ORDFR 
FROM VISIONS (SOFTWARE FACTORY) LTD 
I FELGATE MEWS STUDLAND STREET. LONDON W 6 
TELEPHONE 01-748 7478 

V ,:cm:i (Soltware Factory) Limited soltw.no is available bom Boot: Centre Soft Cunyn (selected stores) Feitanli and Davenport Greens Lusky.̂  
I.uihtiiinq dealers Mtikro Monzic PrisiA dealers Record Fayi" Rumbolowa Soltw »r«-City Spertrum dealers Sup-jSnapS (selected ntores) Tesco 



(listing continued from page 165) 
5201F I NKEY-1 16PROCr «. s ENDPROC 
530IF1NKEY-21PROCsr:ENDPROC 
540ENDPR0C 
550DEFPR0Cc : FOR IX-8T015: VDU19, 17.,0; 0; : NEXTt CLX 8: OC'/. 

=8:ENDPROC 
560DEFPR0Css: FOR I =0T0P 1 *2STEPP1/10: DX=2: JX=RND (30 > : R 

EPEAT: J7."JX+1: VDU19,1 ,JXM0D8 +1;0; : GC0L3, JXMODB +8: X7.= 
500+DX*C0S (I)*1.5: YX=512-» D7.*SIN (I) : PL0T69, X7., Y7.: DX-DX+ 
JX~1. 2: UNT IL POINT ( X7., Y7.) =-1: NEXT: ENDPROC 

570DEFPR0Cms:CLX=CLX-H: IFCLX=16CLX=8 
580VDU19.CLX,7;0; 19,0CX,0;0; :OCX=CLX:ENDPROC 
590DEFPRaCde (T7.) : TX- TIME+TX: REPEATUNTILT I ME >T7.: ENDPR 

OC 
600DEFPRGC8: VDU24 , 32j 32; 1000;990;:ENDPROC 
61 ODEFPRQCsc : PROCP ( 1000, 900 , SC7.) : IFSCX.RXRX- SCXr PROC 

P (1000 , 760, R7.) : ENDPROC ELSELNDPRUL 
620DEFPR0CP < X7., Y7., A7.) : GCOLO, 7: VDU26: FOR IX=1T05: MOVE X 

7.+17.#32, Y7.: VDU5,9 , *7F , 224•AXD 1V(10^ (5-17.)) MOD 10, 4: NEXT 
:PROCStENDPROC 
630DEFPR0C#s: IFNOTCUXANDNOTCDXENDPROC 
6401FCU7. A7.= 1 ELSEA7.=-1 
650FRX«FRX+AX: IFFRX>100FRX=100:ENDPROC 
660IFFR7.<OFR7.=Os ENDPROC 
670VDU26: IFAX=-1GCOLO,0: MOVE1044 ,402+FRX*2: DRAW 1 076, 

402+FRX*2 
6BOGCOLO, 4: MOVE 1044 ,400-*-FRX»2: DRAW 1076 ,400+FRX* 2 
690PR0CF (AVI) :ENDPROC 
700DEFPRQCbs: IFNOT CUXANDNO T CD7.ENDPR0C 
710lFCU7.A7.olELSEA7.=-l 
720BAX=BAX+AX: IFBAX;«100BAX=-100: ENDPROC 
7301FDAX<0BAX=0: ENDPROC 
740VDU26: IFA7.— 1 GCOLO, 0: MOVE 1100,402*BAX*2i DRAW 1 132, 

402+BAX*2 
750GC0L0 , 4: MOVE 1 1UU. 400+BAX*2: DRAW 1 1 32, 400*BAX*2 
760PRCICF < A7.) : ENDPROC 
770DEFPR0Cls: IFNOTCUXANDNOTCDXENUPROC 
780 IFCU7.A7.= 1 ELSEA7.=-1 
790LEX=LEX+AX: I FLE7.>100LE7.= 100: ENDPROC 
800IFLEX<0LEX=O: ENDPROC 
810VDU26: IFA7.=-1 GCOLO, O: MOVE 1156,402«-LEX»2: DRAW 1190, 

402+LEX*2 
820GCDL 0 , 4: MOVE 1156,400+LE7.*2: DRAW1190,400+LEX*2 
830PR0CF(AX):ENDPROC 
840DEFPR0Crs: IFNOTCUXANDNOTCDXENDPROC 
850IFCU7.A7.= 1ELSEAX=-1 
860RIX»R1X+A7.S 1TRIX 1OOR17.= 100: ENDPROC 
8701FRIX<ORIX=0:ENDPROC 
88UVDU26: IFAX—1GCOLO,0:MOVE 1214,402+RIX*2:DRAW1246, 

402+RlX*2 
890GC0L<J , 4 j MOVE 1214,400+RlX«2: DRAW 1246 , 400+RIX*2 
90OPR0CF < A7.): ENDPROC 
9 1 'JDEF PROCda: PROCP ( 1000,300,TIME DIV100) : ENDPROC 
920DEFPR0CF (B7.) :FUX=FUX-BX: VDU26: GCQLO,4: M0VE1045+FU 

X/5,36: DRAW 1045+FUX/5,95: IFB7.X>GCOLO ,0: MOVE 1045+FUX/5+ 
B7./5,36: DRAW104S-rFU7./5-B7./5, 95 

930IFFUX< 1 DE7.=TRUE 
940PR0CS:ENDPROC 
950DEFPFcaCph 
V60PRGCF (4 > : I FDE7.ENDPR0C 
970MX7.=32: MYX=32: CX-15i G0T0990 
980GCGL3, 7: MOVEMXX,MYX: DRAWMXX+64.MYX+64:MOVEMXX+CX* 

64,MYX: DRAWMX7.-64 • CX«64 , MYX*64 : PROC*' 
990MXX»MXX+3?*MY7.=MYX«-32:C7.»C7. 1: IFCX»OPROCch: ENDPRO 

C 
i UOOGCOL3,7: MOVEMX X, MYX: DR'AWMXX+64 , MYX+64: MOVEMXX+CX* 

64 , MY7.: DRAWMXX-64*CX«64 , MYX+64: SUUND& 10,17,7,5: SOUND* 1 
1,0,CX«10,5:PROCms:PROCa:GO10900 
1010DEFPRGC1 : QCOL3,2: PROCsh {FNH,AYX) :YHX=YHX+3:PROCsh 
i f- NH, A YX) : MXX=MXX+32: ENDPROC 
1020DEFPROCr:GC0L3,2:PROCsh(FNM, AYX):YHX=YHX-3:PROCsh 
FNH , AY7.) : MXX=MXX 32:ENDPROC 
1030DEFPR0Ca:GC0L3,2:PROCsh(FNH,AYX):AYX=AYX-32:PROCs 

h(FNH,AYX):MYX=MYX-32:ENDPROC 
1040DEFPROCd:GCOL3,2:PROCsh(FNH,AYX):AYX=AYX+32:PROCs 

h(FNH,AYX):MYX=MYX> 32:ENDPROC 
1OSODE FPROCmc 
1060F0RI=0T03 S1EP2 
1070PX=*900:COP II 
1080LDY 411: LDA-VBO: LSRA: STA*81 : L6RA: STA*B2s LDA&88:LSRA: 

51 AR.89: LSRA: STA&BA 
1090S I Y*83: S f Y&87: STY*8B: STY*.8F : I YA: SBCV80: STA&84: TYA 

: SBC&81: STA&/.85 
1100 I'YA: SBC*82: STA&86: 1 YA: SBC&B8: STA&8C: TYA: SBC&B9: Sl 

A&8D:TYA:SBC*8A:3rA*.8E 
1110LDAL5BX,X:STA&75:LDAMSBX,X:STA&76:LDAnumber,X:STA 

&7E 
1120LDY#0: .LI LDA(&75) , Y: STAS-.7F: L0A#25: JSR&FFEE: LDA8-7 

F: ANDH128: CMPtf 128: BEQL2: LDAttO: JMPL3 
1130.L2 LDA# 1: . L3 JSR*FFEE: LDAS-.7F: AND#7: TAX: LDAS/80, X: 

JSR*FFEE:LDABIX,X:JSR&FFEE:LDA^7F 
1140LBRA: LSRA: LSRA: AND«7: TAX: LDA^/BS , X : JSRfcFFEE 
1 150LDAB17., X: JSR&FFEE: INY: CPY&/E: BEQL4: JMPL1 : .L4 RTS: 

J 
1 160LSBXaPX+10:MBBX LSBX-tS:number =MSBX>5: Bl7.«number^5 

: N f c X T 

1 170C7.-*A00: FOR IX-0T04 i LSB7.-> IX-CX: MSBX7IX"CXD IV256: RE 
ADAX: IX->number-AXtF0RJ7.»l TOAXsREADBX: 7CX-BX: CX-CX* 1: NE 
XTJX,IX 
1180DATA5,45,131,160,131,164 
1190DATA11,45,131,43,152,4 3,131,46,150,182,178,146 
1200DATA9,30,45,137,141,41,153,137,35,I 4t 
1210DATA7,13,171,169,137,156,24,139 
L220DATA9,157,174,10,137,171,1S3,170,14,141 
1230F0RIX=0T07:READAX:B1X?IX=AX:NEXT 
1240DATA0,0,0,0,255,255,255,0 
1250ENDPR0C 
1260DEFPR0Csa:YHX-RND(360)-180:AYX=RND(1600)-300:ATX= 

HTXDIV6:ADX=RND< 8) :WX»15:HX=10:XX=ATX:AXX=FNH:MOVEAX X, 
AYX:IFATX-40RATX=3WX=20 
1270GC0L3,2:PROCsh(AXX,AYX):ENDPROC 
l280DEFPR0Csh (AX,BX) : ̂ 80«WX: ->*8B=HX: XX-ATX: MOVEAX,BX 

:CALL*900:ENDPROC 
1290DEFPR0Ca: GC0L3,2: PROC'^h (FNH, AYX) : WX=WX+1: HX-HX-* 1 
1300IFADX<30RADX=8AYX AYX-8 
13101FADX >3ANDADX< 7A YX ̂ AY X•8 
1320IFADX>1ANDADX<5YHX=YHX*1 
1330IFADX>5YHX=YHX—1 
1340PR0Csh(FNH,AYX):IFYHX<-180YHX=180 
1350IFYHX>180YHX*-1BO 
1 3601FRND (1) > . 7AD7.=RND (9) 
13701FAYX > 1300AY7.--300 
13801FAYX<-300AYX =1300 
13901FWX >250THEN1410 
1400IFRND(1>>CH ENDPROC 
14106C0L3,5:MOVEFNH,AYX tDRAW500,30:F OR 1X-255 TOOSTEP-1 

:SOUND*12,17,IX,1:NEXT:SOUND*10,2,6,10:DX=RND(4) 
1420IFYHX>»-45ANnYHX<45FRX=FRX-DX:AX™1044iBX^FRX 
14 301FYHX >4 4ANDYHX<136RIX-RIX-DX:AX"1212:RXURIX 
I 440 IFYHX<-1350RYHX > 135BAX-BA7.-DX: AX" 1 100: BX^BAX 
1 4501FVHX >-1 36ANDYHX<-45LEX=LEX-DX: AX» 1 156: BX=LE7. 
1460VDU26:FORIX"1TODX:GCOLO,0:MOVEAX,402+BX•2:DRAWAX+ 

32 , 402»BX* 2: B7.=BX+2: NEXT: PROCS: GC0L3 ,5: MOVEFNH , AYX: DRA 
W500,30: IFBX-DX<". 1DRWX >250DEX=TRUE 
1470ENDPR0C 
148ODEFPR0Cch:IFABS(FNH-MXX)>WX/20RABS(AYX-MYX)>HX/2E 

NDPROC 
1490PR0Cb:ENDPROC 
ISOODEFPROCb 
151OSOUND^10,1,6,10:SCX=SCX+300-HX:PROCsc:GCUL5,2:PRO 

Csh(FNH,AYX):PROCc:SOUND*10,2,6,20 
1520F0RIX=BT015:VDU19,(X,1:O;:PROCde(10):NEXT:FORIX=1 

T08:PROCms:PROCde(20):NEXT:PROCc:SOUND*10,0,0,0 
l530PR0Cda:HTX«HTX+l:IFHTX-30PR0Cdo 
1340PR0Csa:CH»CH+.005:ENDPROC 
15SODEFPROC\ir t GC0L3, 7: AX=YHX-45: A*»"Hwadl nq: "•STR*(A 

BSYHX):IFYHX<OA*=AS+" <"ELSEA*=A*+" >" 
1560B£= "Range: "+STR« (300-WX) " Km": C$="Height: '••STRt 
(ABSINT((AYX-500)/10>>•" Km" 
l,o70IFAYX>500C^=C$+" •A"*ELSEC*=C*+" v" 
15S0VQU5:MOVE100,900:PRINTA*:MOVE100,850: PR INTB*:MOVE 

100,800: PRINTCS: PROCda: FORIX= 1 T020: PROCms: PROCdc* (20) : N 
EXT:GC0L3,7:VDU5:MOVE100,900:PR1NTA$:MOVE100,830:PR1NT 
B*:MOVE100,800:PRINTCf:VDU4:ENDPROC 
1590DEFFNH: = CYHX+45)/9»lOO 
:6O0DFFPR0C*q(AX,BX,CX):MOVEAX,BX:DRAWAX+CX,BX:DRAWAX 

+CX,BX+CX:DRAWAX,BX+CX:DRAWAX,BX:ENDPROC 
1610DEFPR0Cdo:HX"0:WX»0:ATX=0:AYX=-1OOOiMXX=RND(lOOO) 

: MYX-RND ( 1000 > : CX-.10: REPEAT i GC0L3,71 I FC7.< > 1 OPROC%q (MXX 
,MYX,CX) 
1620MXX MXX+RND(8) 4:MYX-MYX+RND(8>-41PROCk:CX-CX*1 . 1 

:GC0L3,7:PROC^q <MXX,MYX,CX):PROCms:PROCde(10):UNIILCX> 
300:PROCsq(MXX,MYX,CX) 
16301 FMXX< 3000RMX7. >7000RMY7.< 3500RMYX >500DEX= TRUE: ENDP 

ROC 
1640C7.-20: EX-8: SOUNDS' 10, 1 7,7,255: REPEAT: GC0L3, EX: PROC 

sq (500—CX/2,500-CX/2,C7.) :CX=CX«1. 2:EX=EX+1: IFEX=16THEN 
EX»9 
1650UNTILCX >1000 
1660FORIX=1T0255: S~' 'ND* 11 ,0, IX, l:PROCm-s: PROCde (10) : NE 

XT: SOUNDS. 10,0,0,0: C . JO: EX=8: REPEAT: GC0L3,EX: PROCsq (50 
O-CX/2,500-CX/2,CX >:UX=CX*1.2:EX=EX+1:IFEX=16THENEX 8 
L670UNTILCX>1000:GC0L3,7:M0VF300,500:VDU5:PR INT"B O N 
U S":BX=FUX«1OsM0VE300,400:PR INT;BXs PROCde(500):M0VE3 

00,500:PR2NT"B 0 N U S":M0VE300,400:PRINT;BX:SCX=SCX+B 
X: PROCsc: FU7.-1000: GCOLO, 4 j VDU26 
1680F0R17.*0TG 100: MOVE 1045* IX*2, 36: DRAW 1045* I7.*2,95i SO 

UND* 13, 17,1X, 1: NEXT: HTX-0: toX»3: VDU5 j MOVE 1100,210: GCOl. 
0,5: VDU255, B: GCOLO, 0: PR INT; 5: VDIJ4: PROCS: ENDPROC 
1690DEFPR0Ct o:1FtoX=0ENDPR0C 
1700GCOL3,5:M0VE500,30:DRAWFNH,AYX:PROCde(10):M0VE500 
,30:DRAWFNH,AYX:toX=toX-1:PROCb:VDU26,5:MOVE1lOO,21O:G 
COLO,5:VDU255,8:GCOLO,0:PRINT;toX:VDU4:PROCS:ENDPROC 
17l0DEFPR0Chy:IFHYX=OENDPROC 
1720GG0L3,7:MOVE 100,970:VDU5:FRINT"HYPERSPACE..":VDU4 
1730HYX=HYX-1:GC0L3,2:PROCsh(FNH,AYX):SOUNO&10,17,7,2 

55:FORI X -OT0255STEP2:SOUND*11,0,IX,5:PROCms:PROCde((25 
5- IX) DIV10) : NEXT« FOR I'/.-1T0200: PROCms: PROCde (1) : NE XT: SO 
UND* 10 ,0, f., 0: I FHY7.=0S0UND* 1 3,2, 100 ,20 
I 74oGC0L3 , 7: M O V E I 00 ,970: VDU5: PR I NT" HYPERSPACE. . ": VDIJ4 
173i:HT:. HTX+l : I FHTX=30PR0Cdo — 

I 7 6 O F f « 0 C s . . i : P R Q C d u : ENDPROC 
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Craig Stirling, with the help of his Atari, tries 
to remove landmines from their l ittle pink boxes! 

AT THE START of the Maze Miner the maze 
contains approximately 900 landmines, all in 
little pink boxes and completely safe. Your 
mission is simply to remove all the mines 
from their boxes. This is achieved by guiding 
the maze-miner around the maze using a 
standard joystick controller in the left most 
controller port. 

Whenever maze-miner comes upon a boxed 
mine, he removes it from the box but at this 
stage the mine is still safe: this condition is 
depicted on scrccn by the presence of a yellow 
plus sign. It is perfectly alright to repass over 
these unarmed mines but when you do you 
inadvertently arm them and they are likely to 
explode i f stepped on again: this condition is 
depicted by a red cross. 

Armed mines do not always explode, in fact 
there is a better than 50 percent chance of 
survival and this percentage increases as the 
difficulty level rises; at level 26 — the highest 
level — you may cross and recross your path 
in almost perfect safety. 

With you, in the maze, are a number of 
hunters whose task is ro seek out and destroy 
you and then to refill the maze with boxed 
mines. The number of these hunters varies 
from four at diff iculty level 1 to 29 at level 26. 
Just to add to your problems, the hunters 
travel faster as the diff iculty level rises and 
wherever they go they leave armed mines 
behind them. This affects you in two ways: 
•S ince your score is calculated on the 
number of mines you remove from their 
boxes. Any mines removed by the hunters wi l l 
lessen your possible score. 
•S ince they are leaving armed mines around 
you may find yourself cut o f f from a section of 
boxed mines and be forced to risk losing a life. 

A further complicating factor is the extra-
terrestrial observer or ETO. This fellow 
shows up from time to time and picks up the 
maze- miner to deposit him at random 
somewhere else in the maze and this too 
causes an armed mine to be left behind. This 
chap can be a bit of a nuisance when he lifts 

Table 1. 
DL Byte Function 

112 These three bytes are each 
112 'blank 8 lines' commands and 
112 should be present in all 

display lists to correct for 
picture overscan at the top of 
the screen. 

71 This is a combination of a 64 
which is the LMS command 
and a 7 which tells Antic to 
assume Basic mode 2. 

0 These two bytes specify the 
55 address from which the 

display is to start in low 
byte/high byte order. 

71 This is the same sequence 
52 again but tells Antic to start 
55 displaying this line from a 

point In RAM 52 bytes on from 
the previous lines. 

71 Save again 52 bytes further on 
104 from previous line. 
55 
71 Ditto 

156 
55 
71 Ditto 

208 

you from a safe area and dumps you in a 
dangerous part of the maze but he can also be 
helpful bv performing the reverse role and 
moving you to a safer place. The ETO's visits 
become less frequent as the diff iculty level 
rises and at levels greater than 20. they cease 
althogether. 

The maze is some 15 times larger than the 

5 5 
71 Ditto 
4 

5 6 
71 Ditto 
56 
56 
71 Ditto 

108 
56 
71 Ditto 

160 
56 ^ 

240 This is a combination of a 
112-blank 8 lines plus a 128 
which signifies that a display 
list interrupt procedure is 
required. 

112 This blanks 8 more lines to 
provide a separator 

71 This tells Antic to start 
0 displaying the score line from 

51 page 51 in store 
65 This is jump and wait for 

195 vertical blank instruction. The 
63 following two bytes specify 

the start address of the 
display list. 

display screen so that only a portion of it is 
visible at any time. To move to other parts of 
the maze you use the joystick again but with 
the red button depressed. Once this button is 
pressed and the screen begins to scroll across 
the display window then all the other 
activities come to a stop it. The hunters wi l l 
not move any closer :o the maze-miner and 
the ETO wi l l not appear. 

Holding the button down with the joystick 
in ihe central position wil l therefore act as a 
sort ol" pause control but it should he noted 
ihat a game cycle wil l have to complete before 
I he pause takes effect. A game cycle is as 
follows: 

Step 1 . . . scroll the maze or pause while-
ever the red button ;s pressed. 

Step 2 . . . move the maze-miner i f required. 
Step 3 . . . Move the hunters closer to maze-

miner. 
Step 1 . . . activate the ETO i f due then 

return to step I. 
I f the button is pressed during step 2, for 

example, then at that step and steps 3 and -I 
wil l be processed before the button depression 
is sensed in step 1 on the next pass through. 

You begin the game with five lives. Should 
you come into contact with a hunter or get 
unlucky with an armed mine then you wi l l 
lose a life and the game wi l l end when all your 
lives have been lost. You are, however, 
awarded extra lives at certain times. You get 
one bonus life for every 500 points you score 
and another i f you succeed in unpacking the 
final box in the maze. 

All movement on screen, with the exception 
of the ETO, is carried out bv machine-code 
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routines but the main control functions have 
all been left in Basic to allow the user to tailor 
the program to his/her own needs and some 
suggestions are given later in this text.l 

The program will fit into a standard 16K 
model 400 with a little room to spare but the 
user contemplating changes and additions 
should be warned rhat although 

PRINT FRE{0) 
shows more than 4K available, more than 3K. 
of this is actually used as display RAM and 
variable storage. 

Some facilities have been embodied which 
are not readily available on other machines, 
even those with the same 6502 processor so I 
cannot nlYer any hints on conversion other 
than to say convert the hardware. The main 
special facilities used are: redcfinable 
character sets, player-missile graphics — 
sprites, multiple dispay lists with the LMS 
instructions, display list interrupt procedures, 
relocatable screen RAM. 

I'hese are discussed individually below. 
Rcdcjmabk diameter sen: Atari provides a 

standard character set in ROM hut if any 
special characters are required then the set 
needs to he copied into RAM where it can be 
amended. Each character is defined in eight 
bytes each of which can be coded as a single 
number. 

Player-missile graphics: In double-line 
resolution, the PMG area must start on a IK 
boundary but i f only the first player is used 
then the actual display area starts 1/2K 
further un and extends for 128 bytes. In a lot 
of listings 1 have seen, the unused sections of 
the PM area are riot utilised at all and this 

could be misleading. There is no reason at all 
why the whole of the PMG area, except that 
128 byte display area itself, should not be used 
for other purposes. To demonstrate, this 
program uses the first 512 bytes to hold the 
redefined character set. Part of the third page 
holds the player image which can then be 
copied to any part of the display area and ihe 
fourth page forms part ot the maze display 
Rarn. 

At the end of the ETO cycle the 1:1 O is a 
player — the PM system is partially disabled 
and the player image is moved off-screen. 
Simply moving the player oil-screen without 
disabling the PM system will save a little time 
when the playet is next required to appear but 
it costs a lot of machine cycles to do it this 
way. 

I f the re-appearance of the player is not 
needed instantaneously then it is far more 
economical to partially disable the PMG 
system whenever the player is orY-screen even 
though some extra code is needed at the start 
and end of the player cycle. 

In this program DMA is switched on arid 
olT in each player cycle so that the 0502 has 
more real processing lime available whenevei 
the player is not wanted and this is most of the 
time. DMA stands lui direct memory access 
and is used by the screen processor — ANTIC 
— to obtain its display data. This reduces the 
processing time of the 6502 by some 70,000 
cycles per second, 

Multiple display lists with LMS instructions: 
the Antic chip inside the Atari is not simply a 
television interface, it is a microprocessor in 
its own right. It has us own instruction set 
Albeit a small one, its own data and its own 
programs called display lists. A display list is 
simply a series of instructions and data which 
Antic uses to collect, interpret and organise us 
display data beiore passing it on to G IT A. 

The LMS or Load Memory Scan instruc-
tion tells Antic where to start its display from. 
In RAM and how to interpret that data. This 
program has two separate display lists: the 
first simply emulates a normal graphics mode 
2 display list but points Antic at an area of 
RAM which holds my text displays. The 
second is a bit more involved and is described 
in (able 1. 

Display List Interrupt Procesures at the end 
of the maze display I invoke a display list 
interrupt procedure or DL.I The function of 
this procedure is to overcome the limits on ihe 
number oi'colours in graphics mode 2. Lei me 
explain: 

In mode 2 Antic lakes the first 2 bits of each 
screen RAM byte to identify the colour 
register to be used 0 to 3. f i le other six bits 
define the character. I hus only four colours 
plus the background colour are normally 
available in ihis mode. However the hardware 
colour registers have 'shadow' registers in 
RAM and it is these shadows that the setcolor 
command updates. 

During the vertical blank period -he OS 
copies these shadows across to the hardware 
colour registers that Antic uses My DL1 
procedure changes the value of two of these 
hardware registers directly so that two extra 
colours are made available for the score line. 
The sequence of events now looks something 
like this: 
• D u r i n g VB1 the OS copies the shadow 

registers across for Antic to use thus setting 
up the basic five colours. 
| A n i n displays the maze using these five 
colours until a DL1 is reached 
( T h e D L I is actioned and writes new values 
into two the the hardware registers. 
j A n t i c displays the remainder of the screen 
using the new values thus effectively giving 
seven different colours on the screen at once. 
H A i the end of the display the VBI is re-
entered and the shadow registers are copied 
across again thereby restoring the original five 
colours ready for displaying the maze again. 

It is of course possible to have a DL I 
actioned at the end ofothei lines if required 
and use them ro gel up to 128 different 
colours at once. 

Relocatable Screen RAM: through the 
medium of the LMS instruction in the display 
list it is quite possible to instruct Antic to 
display any pari of RAM and to as ume any 
mode. This also enables you to have several 
different Basic Antic modes on the screen at 
the same time although sometimes the OS has 
lo be helped along a little to cope. This is an 
extremely useful facility which can be used to 
enrich many displays. 

The facility I use more than any other is to 
write direct to the display area specifying both 
the character and its colour register in a single 
Poke There is, of course, a facility for doing 
this via -he setcoiour command but I find that 
direct Poke much easier to use and it is 
probably more efficient. To use the setcoiour 
command, you first look up the character in 
one table and note which column it is in. You 
then look at a second table in the corres-
ponding column and obtain a number which 
needs to be added lo or subtracted from the 
character number. You can then supply this 
number to the setcoiour command or even 

PRINT(ASC(n)) 
To Poke direct to RAM in mode 2 you 

simply Poke the desired location with the 
character number it the colour in register 0 is 
required or add 64 for colour register 1 ot 128 
for colour register 2 or 192 for colour register 
3. In this program 1 tend to use store locations 
direct for almost everything other than the 
control parameters which, as stated 
previously, I have left in Basic using named 
variables to allow usei tailoring. I have kept 
clear of the more normal forms of animation 
but this opuon is left open lo the user 

While the program has been written with 
user tailoring very much in mind. I feel I 
should give another warning about store 
availability. I f the Usr loads the program and 
then types 

PRINT FRE(0) 
he will be informed that more than 4K. is free. 
I his is not the case I lie program itself uses 
3.25K at the top end of store which the OS 
does not know about. 

Having said that, there are a further couple 
of suggestions I would like to make that 
should not cause any problems: 

The fundamental control parameter is 
DIFF but this is very often qualified in some 
wav eg. 

DIFF.7 
These qualifiers have all been made simple 

and I would urge the usei to experiment by 
changing some oi all oi them which will 

(continued on page 171) 
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The Key to Spectrum Machine Code Success 
Picturesque s MACHINE CODE SYSTEM IS used and recommended by professional software writers, yet the excellent 

documentation and the friendly, easy-to-use programs have been highly recommended for beginners. 

You willonlybuyone Machine CodeSystem.sobuythe best, the one the professionals use. 

ASSEMBLER 
Completely self-contained, 
wi th its own line editor, giving 
an easy-to-read 40 column 
tabulated listing. Auto line 
numbering, line renumbering 
and auto-tabulation make 
this the fastest and easiest 
Assembler to use. 5 
character Label names. 
SAVE / LOAD / VERIFY both the 
listing and Machine Code. 
Accepts Decimal or Hex 
numbers and ALL Z80 
mnemonics. Assembler 
Directives:—ORG, END. 

DEFB, DEFW, DEFS, DEFM, EQU, 
DEFL. FAST ASSEMBLY:- 1K Of 

machine code in 7 seconds. Full error detection 
32 page Owner s Manual. 5 0 

IMCL. VAT & P & P. 

MONITOR 
The ideal tool to help the 
beginner get started, yet it 
contains all the commands for 
the experienced programmer 
to run and de-bug machine 
code programs, 
inspect and alter memory 
contents in Hex or ASCII 
characters. Breakpoints 
and full Register display. 
Disassemble any part of 
memory, ROM or RAM. 
Dec-Hex-Dec number 
conversion, plus Block 

m Move, insert and Delete 
commands for general 
memory management. 

32 page Owners Manual. Can reside in memory wi th the 
Assembler (48K machines only) to give a 
complete system. 

^ m 

£7.50 
INCL. VAT & P&P. 

The most valuable software purchase you will ever make. 
Available f rom the "SPECTRUM" chain of stores, branches of John Menzies and all good computer 

shops, or by mail order by sending cheque/PO to: p 
PICTURESQUE. 6 Corkscrew Hill. West Wickham. Kent, BR4 9BB. Send SAE for details. O 

CTURESQUE CTURESOUFI 

M I C R D > < 

f K P O t t f 
s p e c i a l 

ALL MICRO COMPUTERS SOFTWARE & 
PERIPHERALS - INCLUDING ORIC -

SINCLAIR MEMOTECH LYNX 
COMMODORE & MANY 

MORE !! 

Please Contact: 

MICRO-X LIMITED 
5 COVERDALE ROAD, 
BRONDESBURY, LONDON NW2 4DB 
TELEPHONE 01-459 1089 
TELEX 295931 UNICOM G 

Don't blame 
the equipment-

it could be the mains 
Dirty mains bring noise, 
transients, spikes and -
momentary outages. 

Result-memory loss, data 
errors, inconsistencies and • J I | . L J . I J P J | 
very likely circuit damage. fcarajMsgfll 

The Galatrek Filter Plug, n T T f f T l f f H 
with its tranverse and g | W F ™ l | U * . 
common mode attenuation [ p ^ ^ ^ m ^ j m 
capability is oesignec to 
protect micro and mini 
computers, word processors, - •• 
video and hi-fi equipment 
from mains borne inter- ^ ^ ^ ^ 

Current ratmg2amperes I I m 
frequency 50/60Hz. 
Available from 
Galatrek International Ltd. price £31.Ob including V.A.T. and P & R 

For applications with higher current consumption, Galatrek have 
a range of hyperactive tracking voltage suppressors and line 
conditioners. Ask for details. 

Mr. Dealer - fitting the Galatrek Filter Plug could save a lot of service 
calls and keep your customers happy. Write for trade terms. 

ALATREK0) 
INTERNATIONAL 7 ^ J 

Galatrek International Ltd. 
Scotland Street. Llanrwst, North Wales LL260AL 

Telephoi ie: 0492-540311 Telex: 617114 f n 
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Icontinued from pxqe 169) 
certainly aflcct the nature of the game. 

As written, the maze is reset whenever a life 
is lost which reduces the chances of 
completing the mission. It is possible to avoid 
this and leave the mine and hunter status 
unchanged after a lost life. The amendment is 
to replace the 

10 SDM=559:GRAPHICS 18 :POKE S D M , 0 : L I V -
5 : B O N = 5 0 0 : S C 0 = 0 : S B A S = 1 4 0 8 0 : B 0 R = 6 5 : N B A S 
- 1 4 1 5 3 I HUN-91 M A 7 » 8 : S D I . - 2 0 0 0 0 : L D L = 2 1 0 0 0 
2 0 R S T = 2 2 0 0 0 : R E H = 2 3 0 0 0 : R S M = 2 4 0 0 0 : P S L - 2 
SOOOISETCOTRIR 0 , 1 , I O J S E T C O L O R L , R , B I S F 
T COL OR 2 . 1 4 , 12«SETC0T OR 3 , 3 . 8 : SETPRU NR 

4 , 0 , 1 0 
30 POKE 2 0 6 , 1 3 5 : P O K E 2 0 7 , 6 3 : P 0 K . E 2 0 8 , 1 
65 :POKE 2 0 9 . 6 3 : P O K E 2 0 3 , I : P O K E 2 0 4 . I J M 
X B = 1 6 7 6 3 : H Y R = 1 6 2 9 3 : D I F F = 1 : P O K E H X B , 0 
4 0 POKE 2 0 5 , 1 : B U T T = 5 3 2 6 4 : D L Y = 2 6 0 0 0 : D E B 
U B = 2 7 0 0 0 : C Q N S = 5 3 2 7 9 : TAB=1 7 6 0 : P C Q L = 7 0 4 : 
6 R A = 5 3 2 7 7 

100 DATA 1 6 6 , 1 8 9 , 1 6 0 , 5 5 , 1 6 9 , 0 , 2 4 , 1 0 1 , 1 
8 8 . 5 6 , 2 3 3 , 1 , 2 0 2 , 2 4 0 , 8 . 2 4 , 1 0 5 , 5 2 , 1 4 4 , 2 4 
8 , 2 0 0 , 2 0 8 , 2 4 5 , 1 3 3 , 2 5 4 , 1 3 2 , 2 5 5 , 9 6 
110 DATA 1 0 4 , 2 0 8 , 2 7 , 1 6 5 . 1 8 4 , 1 3 3 , 1 8 6 , 1 6 
5 , 1 8 5 , 1 3 3 , T B 7 , 1 7 3 , 1 2 0 , 2 . 2 0 1 . 1 4 . 2 4 0 , 1 3 , 
2 0 1 , 1 3 , 2 4 0 , 1 5 , 2 0 1 . 7 , 2 4 0 , 1 9 . 2 0 1 , 1 1 
120 DATA 2 4 0 , 2 3 , 9 6 . 1 9 8 . 1 8 7 . 2 4 0 , 2 5 1 , 2 0 8 
, 2 0 , 2 3 0 , 1 8 7 , 7 0 1 , 3 2 , 2 4 0 , 7 4 * . 2 0 8 , 1 2 , 2 3 0 , 
1 8 6 , 2 0 1 , 5 ? , 7 4 0 , 7 * 5 , 2 0 8 , 4 . 1 9 8 . 1 8 6 , 7 4 0 
130 DATA 2 2 9 , 1 6 5 , 1 8 6 . 1 * 3 . 1 8 8 , 1 6 5 . 1 8 7 . I 
3 3 , 1 8 9 . 3 2 , 0 , 6 , 1 6 2 , 0 , 1 6 1 . 2 5 4 , 2 0 1 . 6 5 . 2 4 0 
, 2 1 0 , 7 0 1 , 7 1 , 7 4 O , 2 O 6 . 7 0 T . 1 9 B . 7 4 0 , 1 4 
140 DATA 2 0 1 , 9 , 2 4 0 . 1 7 . 2 0 1 . 1 3 2 . 2 4 0 , 2 2 , ^ 
2 , 2 2 5 , 6 , 2 4 0 , 4 3 , 9 6 

150 DATA 1 7 3 , 1 0 , 2 1 0 , 2 0 1 , 1 2 7 , 1 4 4 , 3 5 , 1 6 9 
. 1 , 1 3 3 , 2 1 2 , 1 6 9 , 0 , 1 3 3 , 2 1 3 . 9 6 . 1 6 2 . 0 . 1 6 9 , 
8 , 1 2 9 , 7 5 4 , 1 6 5 . 1 8 4 . I T * . . 1 8 8 . 165 
160 DATA 1 8 5 , 1 3 3 , 1 8 9 . 3 2 . 0 , 6 , 1 6 2 , 0 , 1 6 9 . 
1 9 8 , 1 2 9 , 2 5 4 , 2 4 , 1 4 4 , 2 3 , 1 6 2 . 0 . 1 6 9 . 8 , 1 2 9 , 
7 5 4 , 1 6 5 . 1 8 4 , 1 3 3 , 1 8 8 . 1 6 5 . 1 8 5 . 1 3 3 , 1 8 9 
170 DATA 3 2 , 0 , 6 , 1 6 2 . 0 , 1 6 9 . 1 3 2 . 1 2 9 , 2 5 4 . 
1 6 5 , 1 8 6 , 1 3 3 , 1 8 4 . 1 6 5 . 1 8 7 , 1 3 3 , 1 8 5 , 1 3 4 , 2 1 
2 , 1 3 4 , 2 1 3 , 9 6 . 7 2 , 1 3 8 . 7 2 . 1 6 9 , 8 0 . 1 6 2 , 8 8 

175 DATA U 1 , 1 0 . 2 1 2 . 1 4 1 , 2 2 . 2 0 8 , 1 4 2 , 2 6 . 
2 0 8 , 1 0 4 , 1 7 0 . 1 0 4 . 6 4 , 1 0 4 . 1 6 9 . 0 . 1 3 3 , 2 1 3 , I 
7 3 , 1 7 8 , 6 3 , 2 0 8 . 8 . 1 7 * . 1 2 9 . 6 3 . 2 4 0 , 1 2 , 2 0 6 
176 DATA 1 7 9 , 6 3 , 2 0 6 , 1 2 8 , 6 3 . 1 6 9 , 0 , 1 3 3 , 2 
1 3 , 2 4 0 , 4 , 1 6 9 . 2 , 1 3 3 . 2 1 2 . 9 6 . 1 0 4 . 2 0 1 , 3 , 7 0 
8 , 4 8 , 1 0 4 

180 DAI A 1 3 3 , 1 9 8 , 1 0 4 . 1 3 3 . 1 ^ 7 . 1 0 4 , 1 3 3 , 2 
O O , 1 0 4 , 1 3 3 , 1 9 9 , 1 0 4 . 1 3 3 , 2 0 2 . 1 0 4 , 1 3 3 , 2 0 1 
, 1 6 0 , 0 , 1 6 5 , 2 0 1 , 2 0 8 . 6 . 1 6 5 , 2 0 2 . 2 4 0 . 2 0 
190 DATA 1 9 8 , 2 0 2 , 1 7 7 . 1 9 7 , 1 4 5 , 1 9 9 , 1 9 8 , 7 
0 1 , 2 0 0 , 1 9 2 , 0 . 2 0 8 . 2 3 5 , 2 3 0 , 1 9 8 . 2 3 0 . 2 0 0 . 2 
4 . 1 4 4 . 2 2 8 . 9 6 
2 0 0 DATA 1 0 4 , 2 0 8 , 1 9 , | 7 3 , 1 2 0 , 2 , 2 0 1 , 1 4 , 2 
4 0 , 1 3 , 2 0 1 , 1 3 , 2 4 0 , 4 R . 2 0 1 , 7 , 2 4 0 , 8 7 , 2 0 1 , I 
1 , 2 4 0 , 8 1 , 9 6 , 1 6 6 , 2 0 4 , 2 0 2 , 2 4 0 , 2 5 0 
2 1 0 DATA 1 3 4 , 2 0 4 , 1 6 2 , 4 , 1 6 0 . 0 . 5 6 , 1 8 9 , 1 9 
5 , 6 3 , 2 3 3 , 5 2 , 1 5 7 , 1 9 5 . 6 3 , 1 4 4 . 5 , 2 3 2 , 2 3 2 , 2 
3 2 , 1 7 6 , 6 , 2 3 2 , 2 2 2 , 1 9 5 , 6 3 , 2 3 2 , 2 3 2 
2 2 0 DATA 2 0 0 , 1 9 2 , 1 0 , 2 0 8 . 2 2 9 . 9 6 . 1 6 6 . 2 0 4 
, 2 3 2 . 7 2 4 , 2 4 , 2 4 0 , 2 4 8 , 1 3 4 . 2 0 4 , 1 6 2 , 4 , 1 6 0 , 
0 , 2 4 , 1 B 9 , 1 9 5 . 6 3 . 1 0 5 . 5 2 . 1 5 7 , 1 9 5 , 6 3 
2 3 0 DATA 1 7 6 , 5 , 2 3 2 , 2 3 2 , 2 3 2 , 1 4 4 , 6 . 2 3 2 , 2 
5 4 , 1 9 5 , 6 3 , 2 3 2 , 2 3 2 , 2 0 0 , 1 9 2 , 1 0 , 2 0 8 , 2 2 9 . 9 
6 . 2 4 0 , 4 1 , 1 6 6 , 2 0 3 , 2 3 2 . 2 2 4 , 3 4 , 2 4 0 , 2 4 6 
2 4 0 DATA 1 3 4 , 2 0 3 , 1 6 2 . 4 . 1 6 0 , 0 , 2 4 , 1 8 9 , 1 9 
5 , 6 3 , 1 0 5 , 1 . 1 5 7 , T 9 5 , 6 3 , 1 7 6 , 5 , 2 3 2 , 2 3 2 , 2 3 
2 , 1 4 4 . 6 , 2 3 2 , 2 5 4 . 1 9 5 . 6 3 , 2 3 2 . 2 3 2 . 2 0 0 
2 5 0 DATA 1 9 2 , 1 0 , 2 0 8 , 2 2 9 , 9 6 , 1 6 6 , 2 0 3 , 2 0 2 
, 7 4 0 , 2 5 0 , 1 3 4 , 2 0 3 , T 6 2 , 4 . 1 6 0 , 0 , 5 6 , 1 B 9 , 1 9 
5 , 6 3 , 2 3 3 , 1 , 1 5 7 , 1 9 5 , 6 3 , 1 4 4 , 5 , 2 3 2 
2 6 0 DATA 2 3 2 , 2 3 2 , 1 7 6 , 6 , 2 3 2 , 2 2 2 , 1 9 5 . 6 3 , 
2 3 2 , 2 3 2 , 2 0 0 , 1 9 2 , 1 0 , 2 0 8 , 2 7 9 . 9 6 , 1 0 4 , 2 0 1 , 
1 , 2 4 0 , 1 , 9 6 , 1 0 4 , I 0 4 , 1 3 3 , 1 9 2 , 1 9 8 , 1 9 2 
2 7 0 DATA 4 8 . 2 4 7 , 1 6 0 . 0 , 1 7 7 , 2 0 6 . 2 4 0 . 2 4 6 , 
1 3 3 , 1 9 5 , 1 7 7 , 2 0 8 . 2 4 0 . 2 4 0 . 1 3 3 , 1 9 6 , 1 9 7 , 1 8 
5 . 2 4 0 , 1 8 , 1 7 6 , 1 0 , 2 3 0 , 1 9 6 , 1 6 9 . 1 3 
2 7 5 DATA 1 4 1 , 1 3 2 . 6 T 

2 8 0 DATA 2 4 , 1 4 4 , 2 4 , 1 9 8 , 1 9 6 , 1 6 9 , 1 4 , 2 0 8 . 
2 4 4 , 1 6 5 , 1 9 5 , 1 9 7 . 1 8 4 , 1 7 6 , 6 . 2 3 0 , 1 9 5 . 1 6 9 , 
7 , 2 0 8 , 2 3 2 , 1 9 8 , 1 9 5 . 1 6 9 , 1 1 . 2 0 8 . 2 2 6 
2 9 0 DATA 1 6 5 , 1 9 5 , 1 3 3 , 1 8 8 , 1 6 5 . 1 9 6 , 1 3 3 , 1 
8 9 , 1 4 0 , 1 3 4 , 6 3 , 3 2 , 0 , 6 , 1 7 2 . 1 3 4 . 6 3 . 1 6 2 , 0 , 
1 6 1 , 2 5 4 , 2 0 1 , 6 5 , 2 4 0 . 2 7 

2 9 5 DATA 2 0 1 , 7 1 , 2 4 0 , 2 3 , 2 0 T , 8 . 2 0 8 . 9 , 1 6 9 
3 0 0 DATA 1 , 1 3 3 , 2 1 2 . 1 6 9 . 0 . 1 3 3 , 2 1 3 , 9 6 , 2 0 
1 . 1 9 7 , 2 0 B , 5 9 . 3 2 . 2 2 5 . 6 . 2 4 0 . 5 4 . 9 6 

GOSUB RST:GOSUM REH 
in line 780 — where the loss o f life is self-
inflicted - and/or in line 1040 where a 
hunter cets vou and replace these bv: 

GOSUB 27000 
and insert: 
2700 A - SBAS + (PEEK(185) 1)'52 ^ 
PEEKI184)- 1:P0KE A.198.RETURN 

3 1 0 DATA 1 7 3 , 1 3 2 , 6 3 , 2 0 1 , 1 4 . 2 4 0 , 3 2 , 2 0 1 , 
1 3 , 2 4 0 , 2 4 . 2 0 1 , 7 , 2 4 0 , 4 , 2 3 0 , 1 9 5 , 2 0 8 , 2 , 1 9 
8 , 1 9 5 , 1 6 5 
3 2 0 DATA 2 0 5 , 7 3 , 1 , 1 3 3 , 2 0 5 , 2 4 0 , 3 , 7 6 . 1 5 5 
. 6 2 , 7 6 . 1 4 5 . 6 2 . 1 9 8 , 1 9 6 , 2 0 8 , 2 , 2 3 0 , 1 9 6 , 1 6 
5 , 2 0 5 , 7 3 , 1 , 2 4 0 , 3 , 7 6 , 1 7 3 . 6 2 , 7 6 
3 3 0 DATA 1 6 7 , 6 2 , 1 6 2 , 0 , 1 6 5 . 1 9 5 , 1 4 1 , 1 3 0 , 
6 3 , 1 6 5 , 1 9 6 , 1 4 1 , 1 3 1 , 6 3 , 1 6 9 , 9 , 1 2 9 . 2 5 4 . 1 7 
7 . 2 0 6 , 1 3 3 . 1 8 8 . 1 7 7 . 2 0 8 . 1 3 3 . 1 8 9 

3 3 5 DATA 1 4 2 . 1 3 3 , 6 3 , 1 4 0 , 1 3 4 , 6 3 , 3 2 , 0 . 6 . 
J 7 4 . 1 3 3 , 6 3 , 1 7 2 , 1 3 4 , 6 3 , 1 6 9 , 1 9 Q , 1 2 9 , 2 5 4 

3 3 6 DATA 1 7 3 , 1 3 0 , 6 3 , 1 4 5 . 2 0 6 , 1 7 3 . 1 3 1 . 6 3 
. 1 4 5 . 2 0 8 . 1 6 9 , 0 , 1 3 3 , 2 1 2 , 1 3 3 , 2 1 3 
3 4 0 DATA 2 0 0 . 2 0 1 , 3 0 , 2 0 8 . 3 , 7 6 . 1 2 1 . 6 2 . 7 6 
. 1 2 7 . 6 7 , 1 1 2 . 1 1 2 , 1 1 2 . 7 1 , 0 , 5 5 , 7 1 . 5 2 , 5 5 , 7 
1 , 1 0 4 , 5 5 , 7 1 , 1 5 6 , 5 5 , 7 1 . 2 0 8 , 5 5 , 7 1 , 4 
3 5 0 DATA 5 6 , 7 1 , 5 6 , 5 6 , 7 1 , 1 0 8 . 5 6 , 7 1 , 1 6 0 , 
5 6 . 7 1 . 2 1 2 , 5 6 , 2 4 0 , 1 1 2 , 7 1 , 0 , 5 1 . 6 5 . 1 9 5 , 6 3 
, 1 1 2 , 1 1 2 , 1 1 2 , 7 1 , 0 , 5 1 , 7 , 7 , 7 , 7 , 7 . 7 

3 6 0 DATA 7 , 7 . 7 , 7 , 7 . 6 5 , 2 3 6 . 6 3 , 6 6 . 1 9 5 . 1 5 
3 . 1 6 5 , 7 5 5 , 1 5 3 , 1 9 5 , 6 6 , 2 5 5 . 1 9 5 . 1 6 5 , 1 5 3 . 1 
5 3 . 1 6 5 . 1 9 5 , 2 5 5 , 0 , 0 , 2 4 . 6 0 , 6 0 , 2 4 . 0 , 0 . 0 
3 7 0 DATA 0 . 0 , 1 2 6 , 1 2 6 , 0 , 0 , 0 , 0 , 0 , 6 8 . 4 0 , 1 
6 . 4 0 . 6 8 . 0 , 2 5 5 . 1 2 9 , 1 8 9 . 1 6 5 . 1 6 5 . 1 8 9 . 1 2 9 . 
2 5 5 , 6 0 , 1 2 6 . 2 1 9 , 2 3 1 . 1 2 6 . 6 6 . 6 0 . 6 0 . 0 . 0 
3 8 0 DOTA 7 4 , 1 7 6 , 9 0 , 2 3 1 , 6 0 , 0 
4 0 0 DATA 1 9 7 . 1 9 7 , 1 9 7 , 1 9 7 , 7 1 . 1 9 7 . 1 9 7 . 1 9 
7 . 1 9 7 . 7 1 . 1 9 7 . 7 1 . 7 1 . 1 9 7 , 7 1 . 1 9 7 . 7 1 . 7 1 . 1 9 
7 . 7 1 . 1 9 7 . 1 9 7 . 1 9 7 , 1 9 7 , 7 1 . 1 9 7 . 1 9 7 , 1 9 7 
4 1 0 DATA 1 9 7 , 7 1 . 7 1 , 7 1 , 1 9 7 . 7 1 . 7 1 . 1 9 7 . 7 « 
. 7 1 , 1 9 7 , 7 1 . 1 9 7 , 1 9 7 , 1 9 7 . | 9 7 . 1 9 7 . 1 9 7 , 1 9 7 
, 1 9 7 . 1 9 7 , 1 9 7 . ' . 9 7 , 7 1 , 7 1 , 7 1 , 1 9 7 . 7 1 . 7 1 
4 7 0 DATA 1 9 7 , 7 1 , 7 1 , 1 9 7 , 7 1 , 1 9 7 . 1 9 7 . 1 9 7 , 
7 1 , 1 9 7 , 1 9 7 , 1 9 7 , 1 9 7 , 1 9 7 , 7 1 , 1 9 7 , 7 1 . 7 1 . 7 1 
, 1 9 7 . 7 1 , 7 1 . 7 1 , 1 9 7 . 1 9 7 , 1 9 7 , 1 9 7 , 1 9 7 
4 3 0 OATA 1 9 7 . 1 9 7 , 1 9 7 , 1 9 7 . 1 9 7 . 7 1 . 7 1 . 1 9 7 
. 7 1 . 7 1 . 1 9 7 . 7 J , 7 1 , 1 9 7 , 7 1 
5 0 0 FOR I - 1 5 3 6 TP 1 7 9 T : RFAD A:POKE 1 , A 
:NE * T ! : L E 1 5 7 4 4 : F O R I=L TO 16225 :READ 
A : POKE I . A : NEXT I : MM= 1 5 6 4 : SS= 1 5 7 9 8 
5 1 0 A = U S R ( L . H X B , H X B + 1 . 5 9 ) :FOR 1 = 1 6 3 7 3 
TO 16383 :READ A:POKE I . A : N E X T I : R O R I -
1 4 0 7 2 TO 1 4 0 7 9 : R F A D A :POKE I , A : N E X T I 
5 2 0 M H = 1 5 9 8 3 : A = U S R < L , 5 7 3 4 4 . 1 3 3 1 2 . 5 1 2 ) : 
FOR 1 = 1 3 3 2 0 TO 1 3 3 2 7 : R E A D A:POKE I , A : N 
FXT I : F O R 1 = 1 3 3 4 4 TO 1 3 3 9 1 : R E A D H 
5 3 0 POKE 1, A : NEXT I J POKE 7 5 6 , 5 2 : G 0 S U P 
10000 :POKE S B A S , B U R : A = U S R ( L . S R A S , 1 4 0 B 1 
, 5 1 > : A USR<L,SL«AS, 1 5 6 9 2 . 5 2 ) 
5 4 0 FOR 1 = 1 4 1 3 1 TN 15692 STEP 5 2 : P N K E 
I ,BOR:POKE I + L . B O R I N E X T I :GOSUB RSTRRO 
SUB RSM 

6 0 0 PMB=54?79 :PUKE PMB.57JP0KE P C O L , 1 6 
8 : H P 0 S = 5 3 2 4 8 : P O K E H P 0 S , 0 
7 0 0 POKE 2 0 3 , 1 : P O K E 2 0 4 . 1 

7 0 5 P O S I T I O N 0 , 9 : P R I N T * 6 ; " H I T SELECT 
FOR D I F F " : P R I N T # 6 ; " T H E N PRESS START K 
F Y " 
7 0 6 P O S I T I O N 0 , 1 1 : P R T N T # 6 ; " D I F F I C U 
L T Y = " ; D I F F ; " " : F O R 1=1 7 0 1 0 0 : N E X T I 
7 1 0 I F PEEK(CONS)=5 THEN D I F F = D I F F + 1 : I 
F D I F F > 2 6 THEN D I F F = 1 

7 1 5 I F PEEK(CONS)<>6 THEN 7 0 6 
7 2 0 I F D I F F > 2 6 THEN D I F F - 2 6 
7 2 5 GOSUB REH: LAOBUB L D U P O K E 1 6 6 6 , D I F F 
$5+125 
730 GOSTIP P S L I I F P F E K ( P U T T ) - 0 THEN A - U 
S R ( S S ) I G O T O 7 3 0 
7 4 0 OSC*PEEK ( 1 6 2 5 6 ) : A»USR (MM) 
7 4 5 I F A = 0 THEN SOUND 0 , 1 2 8 , 1 4 . 1 0 : I F P 
E E K ( 1 6 2 5 6 ) < >OSC THEN S C O = S C O * I N T ( D I F F / 
3>+L 
7 4 6 I F SCO>BON THEN L I V = L I V * 1 : B O N = B O N + 
5 0 0 
7 5 0 I F A=0 THEN GOSUB DLY:SOUND 0 , 0 , 0 , 
0 : 6 0 T D 1000 
7 6 0 I F A=2 THEN T. IV=L I V * I : D I F F ~ D I F F « L ; 
GOSUB 6000 IGOTO 7 2 0 
7 7 0 I F A O L THEN 1000 
7 8 0 GOSUB S D L : P O S I TION 6 . 4 : - 7 • 6 J " N I C E 
M O V E " : P O S I T I O N 2 , 9 : 7 § 6 ; " Y O U LOSF ONE 
L I F E " I G O S U B RST:GOSUB REH:60SUR 7 0 0 0 I G 

OSUB RSM 
7 9 0 L I V = L I V - 1 : I F L 1 V - 0 THEN 50OO 
ROO GOSUB L D L : G 0 T 0 7 3 0 
100O R = I N T ( R N D ( 0 1 « 1 2 0 ) : T F R<DIFF THEN 
I T E = I N T ( D I F F / 7 > + L : A = U S R ( M H , I T E ) 
1005 TF A=0 THEN 1200 
1 0 1 0 I F A = 2 THEN D I F F = 0 I F F + 1 : G O S U B 6 0 0 
O-.GOTO 7 2 0 
1020 I F A O L THEN 1 2 0 0 
1035 GOSUB S D L : P O S I T I O N 0 , 0 : P R I N T # 6 ; " 
A HUNTER HAS GOT Y O U " : P O S I T I O N 6 , 5 : P R I 
NT N 6 | " H A R D L U C K " : P O S I T I O N 3 , 9 
1040 PRINT K6J"YOU LOSE A L I F E " : G O S U B 
RST:GOSUB REH:GOSUR 7000LGOSUB R S M : L I V 
• I . I V - 1 : I F L I V - 0 THEN 5 0 0 0 
1050 GOSUB LDL:GOTO 7 3 0 
1200 I F R N D ( O ) T I 0 0 > 1 THEN 7 3 0 
1205 I F I N T ( R N D ( 0 1 $ 2 1 X D I F F THFN 7 3 0 
1210 POKE 1 3 8 2 4 , 0 : A = U S R ( L , 1 3 8 2 4 , 1 3 8 2 S , 
1 2 7 ) : X D = P E E K ( 1 8 4 ) - P E E K < 2 0 3 ) : Y D = P F F K ( 1 8 
5 ) - P E E K ( 2 0 4 ) : P O K E H P O S , 0 : T X ^ X D * 8 + 4 7 
1215 I F YD>9 OR YD<0 OR XD>19 OR * D - 0 
TFEN GOTO 1 2 6 0 
1220 T Y = Y D F 8 * 1 6 : A = U S R ( L , 1 4 0 7 2 , 1 3 8 2 4 * T Y 
, 8 ) : P O K E S D M , 4 6 : P 0 K E G R A , 3 : R = 4 5 
1230 R = R * 1 : P 0 K E HPOS,R:SOUND 1 , 2 5 5 - R , 1 
4 , 1 0 : I F R O T X THFN GOTO 1230 
1240 POKE P C 0 L , 2 5 4 : A = S B A S M P F F K F I 8 5 > - 1 
) * 5 2 * P E E K ( 1 8 4 ) 1:POKE A , 1 9 8 : G O S U B RSM 
1250 R»R*T :POKE HPOS,RJSOUND 1 , 2 5 5 - R . 1 
4 , T O I I F R < 2 1 0 THEN GOTO 1250 
1260 POKE HPOS.OIPOKF PHRU , 1 6 8 : P O K E GR 
A , 0 : P O K E DMA,34:SOUND 1 , 0 , 0 , 0 : G O T O 7 3 0 
5 0 0 0 GOSUB S D L : P O S I T ION 0 . 0 : 7 » 6 ; - EN 
D OF G A M E " : P O S I T I O N 0 , 3 : 7 # 6 ; " Y O U SCOR 
ED " ; S C O : P O S I T I O N 0 , 5 
5 0 1 0 PRINT T 6 ; "AND REACHED LEVEL " * , D I F 
F : L I V = 5 : B0N=5O0: S C 0 = 0 : GOSUB R=?T: GOSUB 
RSM 

5 0 2 0 GOTO 7 0 5 
60O0 GOSUB S D L : P O S I T I O N 0 , 0 : P R I N T * 6 ; " 

THE MA7F I S C L E A R " : P O S I T ION 0 , 3 : P R I N T 
N 6 ; " W E L L DONE I N D F F D " : P O S I T I O N 0 , 5 
6 0 0 5 I F D I F F > 2 6 THFN D I F F « 2 6 
6 0 1 0 PRINT « 6 ; " L E V E L I S NOW " ; D T F F : G O S 
UP RST:GOSUB RSMTRETURN 
7 0 0 0 FOR 1=0 TU 23S :80UND 1 . 1 , 1 4 , 1 0 : 5 0 
UND 2 , 2 5 ^ - 1 , 1 4 , 1 0 : T O R K«T TO 5 : N F X T 1 : 
NEXT I :SOUND 1 . 0 . 0 , 0 : S O U N D 2 . 0 . 0 . 0 : R E T 
URN 
1 0 0 0 0 GOSUB S D L : P O S I T I O N 0 , 0 : 7 * 6 ; ' C H A 
RACTERS U S E D " : P O S I T I O N 0 , 2 : ? » 6 ; " M A 7 E 
MINER ( " 
1 0 0 1 0 *> # 6 : "HUNTER ) " : ? « 6 ; "M 
A7E MALL ' " : ' > # 6 ; "MAZE L I M I T 

• " : ? # 6 ; " S A F E MINE 
1 0 0 2 0 ? « 6 ; "ARMED MINE V : 0 I 6 : " B 
OXED MINE 7."-.RETURN 
7 0 0 0 0 POKE S D M , 0 : G n S l l B 7 8 0 0 0 : P 0 » ' E 5 6 0 , 
236 :POKE 3 6 1 , 6 3 : P O K E 8 7 , 2 : P O K E 8 8 , 0 : P O 
KE 8 9 , 5 1 : P O K E SDM,34:RETURN 
2 1 0 0 0 POKE SDM,0 :PUKE 5 6 0 , 1 9 5 : P O K E 5 6 1 
, 6 3 : P O K E 8 7 , 2 : P 0 K E G 8 . 0 : P 0 K E 8 9 , 5 1 : P O K 
E 5 1 2 , 2 0 4 : P 0 K F 5 1 3 , 6 : P 0 K E 5 4 2 8 6 . 1 9 2 
2 1 0 0 5 POKE SDM,34:RETURN 
2 2 0 0 0 RESTORE 4 0 D : N = 0 : F 0 R J = 1 TO 1 0 : F O 
R I=MBAS+N TO 14142+N:READ A:POKE I , A S 
NEXT I 

2 2 0 1 0 A = U S R ( L , M B A S + N , 1 4 1 4 3 + N . 4 0 ) : N = N + 5 
2 : N E X T J : A = U S R ( L , M B A S " 1 , 1 4 6 5 2 , 1 0 4 0 ) : P 0 
KE 1 6 2 5 7 , 3 : P O K E 1 6 2 5 6 , 1 3 1 
2 2 0 2 0 RETURN 
2 3 0 0 0 POKE H X B , 0 : A = U S R < L . H X N . H X B * L , 5 9 I 
2 3 0 0 5 FOR 1 = 0 TN 2 + D I F F 
2 3 0 1 0 X " I N T ( R N D ( 0 ) I S O ) * V : V - T N T ( R N D ( O 1 * 
3 0 > > 2 : A - S B A S * ( 5 2 K Y - P + ( X - L > ) : I F PEEK( 
A) < > 1 9 7 THEN 2 3 0 1 0 
7 3 0 2 0 POKE A,HUN:POKE H X B + I . X : P O K E HYB 
H . Y : A S L L S R ( T A B ) - . N E X T I :RETURN 
24O00 X = I N T ( R N D ( 0 ) * 5 0 ) + 7 : Y = I N T ( R N D ( O ) » 
301 *-2: A=SBAS+ I 5 ? I C Y - 1 ) + ( X - 1 ) ) : B=FTTC 
• ; :TF N=71 OR R—9 THFN 2 4 0 0 0 
7 4 0 1 0 POKE A , MAZ: POKE 1 8 4 . X : POKE 1 8 5 . V 
: I F B ~ ! 9 7 THEN A=USR(TAB) 
2 4 0 2 0 RETURN 

2 5 0 0 0 P O S I T I O N 0 , 0 : " U 6 : " L I V E S = " ; L I V 
; " S C 0 R E = " : S C 0 ; " ' :RETURN 
260O0 FOR I = : TO Z 8 - D I F F : N E X T I : R E T U R N 

28001 ro»T 13056,OjA-'USRU ,13056,13057 
, 2 5 5 > : R E T U R N • 

YOUR C O M P U T E R . M A R C H 1 9 8 4 1 39 



You're on a top secret mission. Suddenly your position 
is threatened by an enemy submarine. You must seek 
and destroy the intruder. 
As the captain of a second wor ld war S-type submarine 
you have radar and asdic at your fingertips. Plus 18 
separate controls which allow you to dive, surface, 
and manoeuvre your craft. Watch out for enemy 
aircraft if you stay on the surface too long. 
Every tape includes a "two computer option' 
compatible wi th "Interface 1w allowing you to 
link two computers together in a duel. 

See the complete range of action packed computer 
games from Protek at your local computer store. 

a n d C o m r n o d o r e 

VISA Protek Computing Ltd, 1A Young Square, 
Brucefield Industrial Park, Livingston. West Lothian. 0506 415353. 



RESPONSE FRAME 
Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 
CONVERSION 
• i r e cen t ly s u c c e s s f u l l y load 
a n d r a n a Vic-20 p r o g r a m f r o m 
Your Computer, H o w e v e r , I wish 
to c o n v e r t it so t h a t it w o r k s wi th 
a joyst ick, as I f ind the k e y b o a r d 
con t ro l s a w k w a r d to o p e r a t e . 

J S Molineux, 
Frodsham, 

Cheshire. 
T o CONVERT KKYKOARO p r o g r a m s 10 

joystick operation you need two 
things: an understanding of the effect 
of cach key press in the keyboard 
version; and a routine to read the 
loystick, so the effects of the 
keypresses Con be converted into the 
appropriate outputs from the joy-
stick. T h e first of these — the effect 
of relevant key presses — can only be 
ascertained from the program. 

A routine for reading the joystick is 
given in the Vic-20 Programmers' 
Reference Guide. 

MISSING GRAPHICS 
• O u r u s e r - d e f i n e d g r a p h i c s 
s e e m to h a v e d i s a p p e a r e d on o u r 
S p e c t r u m . W h e n w e p r e s s 
C a p s h i f t a n d G — f o r g r a p h i c s — 
fol lowed by A, t he c x p c c t c d 
g r a p h i c does not a p p e a r . I ' l c a sc 
exp la in how we c a n gel o u r u s e r -
d e f i n e d g r a p h i c s b a c k . 

J and A Thompson, 
Richtercsil, 

Switzerland 
TJ SHHAIS [HA I you are not following 
the corrcct procedure for getting into 
Graphics Mode. T h e G cursor — 
indicating that you are in the 
required mode — occurs after 
Graphics — Capshift and 0 — is 
pressed note, not G and lasts 
until it is pressed again — sec page 
117 ol the manual. 

Of course, you need to have 
defined a graphic before it will show 
up on the screen — see chapter 14 of 
the manual. II you are doing this, 
and the user-defined graphics snli do 
not appear, your computer may be 
having trouble accessing the aiea of 
R A M w h e r e the u s e r - d e n n e d 
graphcis are stored. If this is the case, 
you should get in touch with your 
local Sinclair agent. 

WHAT'S THE USE 
• P l e a s e can you e x p l a i n the u s e 
o f a d i m e n s i o n a l a r r a y 
c o n t a i n i n g f o u r n u m b e r s , s u c h 
a s D I M A$(2,3 4,5) . 

T Baker, 
Fareham, 

Hampshire. 
ANY ARRAY is used to store a list of 
information, in which any item on 
the list can be referred to simply by 
referring lo its position within the 
list. 

Although I can liarly easily define 

what an array is, in words like ihe 
above, to define the use of an array is 
not so simple, as the application of 
the array depends on the program in 
which it appears. The main 
advantage o f mult i-dimensional 
arrays — such JS the one you 
mention in your question — is that 
related groups o f data can be held in 
array elements whi£h can be 
referenced 3s a group, by — for 
example referring to the first 
element of the array. 

A(1,X,Y,Z) could be an array 
where all the elements which begin 
A{1 , . .) referred to numbers of 
people, while all elrments which 
begin A(2 . . . ) referred to amounts of 
money. In your question, you give a 
strine array as your example. The 
only difference between a siring and 
a numeric array — such as I've been 
discussing — is that a string array-
wil l hold string information — such 
as "London T o w n " — rather than 
numeric information. However, 
despite this difference in the nature 
of the information held, the same 
advantage of having related items 
of data with common 'master 
elements' within the array — holds 
for hoih s t r ing and numeric 
information. 

THE BEST CPU 
• M y q u e s t i o n r e g a r d s m i c r o -
p r o c e s s o r s . I o w n a Video G e n i e 
which h a s , a 7.-80 C P U . I can 
p r o g r a m in a s s e m b l y l a n g u a g e 
on m y m a c h i n e b u t a m now 
w o n d e r i n g w h e t h e r to b u y a new 
h o m e c o m p u t e r w i t h h i g h 
r e so lu t ion g r a p h i c s a n d c o l o u r . 
T h e c o m p u t e r s I h a v e looked al 
have e i t h e r a 7.-80 o r a 6502 — 
with a few wh ic h use the 6B09. 
P l e a s e c o u l d you s t a t e t h e 
a d v a n t a g e s a n d d i s a d v a n t a g e s of 
t he 6502 o r 6809 c o m p a r e d wi th 
d i e Z-80, in t h e eyes of t he 
h o b b y i s t ? T h e n , if p o s s i b l e , 
c o m e u p wi th a c o n c l u s i o n a s to 
which is t h e bes t f o r a h o b b y i s t to 
p r o g r a m on . Do al l t he c u r r e n t 
c r o p of c o m p u t e r s h a v e a f u t u r e 
in the nex t d e c a d e ? 

Ashish Sekhri, 
Gateshead, 

Tyne and ll'iw. 
I 'm At: 11 At. PROCESSOR used within 
a c o m p u t e r is not a v i t a l 
consideration when purchasing a 
machine and certainly should not be 
the primary factor. I would suggest 
that, as you already know assembly 
language programming on the /.-80, 
you stick to a Z-80 — or Z-80 A 
computer, making use of your 
present knowledge. 

The Spec t rum immed ia te l y 
suggests itself as a suitable machine, 
although I am not suggesting that 
you buy 'his without examining the 

other excellent machines which are 
around. However, the Spcctrum uses 
the processor you know, it is 
relatively inexpensive, a number of 
assemblers are available for it, and is 
capable of ihe most outstanding 
effects when expertly programmed. 

If you want the advantage of a 
built-in assembler, with the ability to 
call assembly language routines 
within a Basic program, you might 
want to look at the BBC Micro or the 
Electron, among others. 

As IO your statement about the 
computers which 'have a future over 
the next decade' 1 would be prepared 
to bet on very few present companies 
even being in the computer field 
with the exception of IBM — and 
p o s s i b l y S i n c l a i r , A c o r n , 
Commodore ana Apple. Ten years is 
so far away m computer terms it does 
not merit consideration as a factor 
which can colour your choice of 
microcomputer in 1084. 

UPGRADE PROBLEM 
• l o w n a 16K S p e c t r u m . A 
co u p l e of weeks ago I w e n t in to a 
local s t o r e a n d b o u g h t m y s e l f a 
32K R A M p a c k . I got back h o m e , 
a n d t r i ed it ou t . I w o r k e d , bu t 
when I t r i ed to load a 48K 
p r o g r a m — Foo tba l l M a n a g e r . I 
kep t on ge t t i ng the m e s s a g e ' O u t 
of D a t a ' . I t r ied it wi th a n u m b e r 
of m y f r i e n d ' s 48K p r o g r a m s a n d 
c a c h l i m e got t he s a m e a n s w e r . I 
took the R A M p a c k back a n d got 
m y m o n e y h a c k . Wha t s h o u l d I 
buy to t u r n m y I6K m a c h i n e in to 
a 48K o n e , if t he u p g r a d e kits d o 
not work? 

C Oliver, 
Chesterfield, 
Derbyshire. 

I T H I N K YOU E I T H E R b o u g h t a 

defective RAMpack with some non-
working memory chips, or else you 
did not install it correctly. It would 
have been more useful to swap the 
pack you bought for another, and 
then try that, rather than just asking 
for your money back. 48K Spcctrum 
upgrade kits arc just that — kits ro 
upgrade a 16K machine into a 18K 
one. I have heard good reports about 
the brand you mention, and several 
others. Certainly, other purchasers 
have not given the same report you 
have. I suggest you go and buy 
another pack — not necessarily from 
the same firm, and possibly from 
Sinclair and if you cannot get this 
one to work correctly, get in touch 
with the manufacturer directly. 

A N A G R A M 
PROGRAM 
I s A R E C E N T t s . su : oi Your 
Computer, T i m Har tne l l gave 
very reasonable suggestions to G 
Smi th who sought a program to 
p r in t out every anagram o f a 
given seven-letter wo rd , wr i tes 
W E T h o m s o n o f Woodhaven, 
A ldehurgh. 

H e c o n t i n u e s : a Z X - 8 1 
S p e c t r u m p r o g r a m to d o 
precisely what was asked exists, 
but anyone using it might end 
up feel ing l ike the Sorcerer's 

Apprent ice for, even at 88 
anagrams to the screen, 58 
scrcenfulls are needed to f in ish 
the job. 

Here is a s impler p rogram that 
produces random anagrams o f a 
seven-letter i npu t . I t i l lustrates 
the technique for pe rmuta t ing 
strings: 
10 INPUT AS 
20 PRINT AS;" 
30 FOR I = 7 TO 1 STEP - 1 
40 LET Q = 1 + INT(RND*I) 
50 LET A$ = AS(TO 0 - 1 ) + 

A$(0 + 1 TO) + AS(Q) 
60 NEXT I 
70 GOTO 20 

BEST BASIC 
• i d o no t t h i n k I a m t h e o n l y 
r e a d e r who h a s th i s p r o b l e m : 
w h i c h m a c h i n e s h o u l d I u p g r a d e 
to . I h a v e s t a r t e d off 18 m o n t h s 
ago wi th a Vic-20 a n d h a v e a d d e d 
the S u p e r E x p a n d e r c a r t r i d g e . 
My p r i n c i p l e i n t e r e s t is in 
g r a p h i c s , p a r t i c u l a r l y 3 - D . 
C A D / C A M - t y p e a p p l i c a t i o n s 
such as a r c poss ib le on s m a l l 
m i c r o s . I n e a r l y b o u g h t t he 
C o m m o d o r e 64, h a v i n g got u sed 
to C o m m o d o r e Bas i c , b u t now 
a m not so s u r e I s h o u l d d o th i s . It 
s e e m s f r o m the a d v e r t i s e m e n t 
which Fowr Computer r u n s , t h a t 
only two m a c h i n e s h a v e good 
s o f t w a r e fo r 3-D g r a p h i c s , a n d 
they a r c the S p e c t r u m a n d the 
B B C . W h i c h w o u l d y o u a d v i s e ? 
Also, which Bas i c is " b e t t e r " , 
S i n c l a i r o r B B C . 

Tom Coodearl, 
WeUboume, 
Cuddesdon. 

QUESTIONS o r the "which compute: 
should I buy?" type nearly always 
receive an answer which begins "It 
all depends . . " And it does. It 
depends on how much money you 
wish u> spend, how easily you believe 
you wi l l a d a p t y o u r c u r r n t 
programming skills to a " fo re ign" 
Basic, and the principle uses you 
envisage for your microcomputer. 

Vou cover most of these points in 
your question. If you are familiar 
with Commodore Basic, and you are 
willing to continue with a Basic 
which is distinctly non-uscr-fricndly, 
in demanding such things as nine 
Pokes to produce a single note 
instead of a Sound or Play command, 
you should perhaps stick with that. 

However, if, as in your case, 
graphics arc one of your main 
interests and the price does not 
bother you — it may be best to 
abandon the dialect you know and 
strike out for the BBC Micro. 

The Spcctrum, by contrast, though 
extremely easy to use, demands a 
higher degree of programming skill 
in order to get sophis t ica ted 
graphics. In general, Sinclair Basic is 
extremely easy to use because of the 
one-touch key word entry system, 
and the syntax checking but it also 
somewhat limited in comparison to 
several other Basics. T o decide 
which computer to buy, you will 
need to determine where your 
priorities lie. 
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NOW 
YOUR MICRO 

CAN TALK BACK 
WITH 

SPEAKEASY £29.95 inc. VAT and P&P 

AVAILABLE NOW FOR: 

BBC 
CBM 64 
VIC 20 
DRAGON 32 
MEMOTECH 500 
MEMOTECH 512 
ORIC-1 
SHARP MZ-700 

I t s w y c ^ -

- J l ^ p f j 
-rf. 

' • V ^ f 

AVAILABLE SHORTLY: 

FOR 
MOST 
OTHER 
POPULAR 
MICRO'S 

Features inc lude: 
• Un l im i t ed vocabu la ry t h r o u g h the use of a l l ophones 
• Easy t o use in your basic p rog rams (or mach ine code p rograms! ) 
• Clear aud ib le speech 
• Powered f r o m your o w n c o m p u t e r 
• Se l f - con ta ined speaker 
• C o m p a c t , s tu rdy , bu i l t t o last 
• 12 m o n t h guaran tee 
• If you change your m i c ro — you jus t change t he lead 

Ava i lab le f r o m your local S p e c t r u m (UK) Dealer or d i rec t f r o m : 

JAMAR LTD 
17 Stat ion Road, Mirf ield, West Yorkshire WF14 8LN 

Tel: 0924 495923 
Please rush me: 

ITEM OTY. PRICE TOJAl 

SPEAKEASY(S) f 29.95 

CONNECTING LEAD 
(STATE WHICH MICRO) * • T4.50 

-

TOTAL PAYABLE £ 
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SOFTWARE FILE 
Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contributions for 
any home computer provided they are submitted to Your Computer 

exclusively. Please double-check your programs and specify the 
memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions published. 

Lifter 
C Stewart, 
South Shields, 
Tyne and Wear. 

THIS UAMH for the 16K. or 1 8 K S p e c t r u m 
involves reaching the top o f a multi- level 
bui ld ing where a mean gorilla has cap tured 
your hear t - throb Jane . 

In order LO rescue J ane you mus t cross 
br idges , avoid fire-balls, and s tep safely on to 
a lift which moves u p w a r ds cons tan t ly . W h e n 
a bridge is crossed it d isappears and leaves a 
hole. F rom then on you must j u m p the space 
where the br idge was and try to avoid fall ing 
into a bot tomless pit to your dea th . 

Us ing the M and N keys you make your 
way along the first level. Press ing Caps Shift 
enables you to j u m p over moving lire-balls 
and destroyed bridges to reach the life-saving 
lift. 

After s tepp ing on to the lift t he next level 
must be cleared. Jane cannot be rescued if any 
of the br idges are left s tanding so, because o f 
the fact that you cannot go d o w n , all the 
bridges must be destroyed on the way up . 

Figure 3. ft - * 
G T 4 . M - T 
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c - l f -i. - - * 

D - f t w _ A f" - o 

E - f ! P> ~ \ 
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In each game ;t player gets five lives, and a 
t u n n i n g score is kept t h r o u g h o u t . 

W h e n en te r ing the p rog ram type in the 
short rout ine in figure 1 and input the data 
f rom figure 2. 

After doing this , N e w the p r o g r a m as the 
data has been placed above R A M t o p . Now-
type in the main Basic p r o g r a m listing. F igure 
3 will he lp with the user graphics . W h e n the 
main program has been en te red it must now 
be saved in the fol lowing way: 
T v p c as a direct c o m m a n d 

SAVE "LIFTER -LINE 9999 
Press Enter and tape the p r o g r a m. W h e n it 

lias saved s top the tape immediate ly atld 
tvpe: 
" SAVE "USER DEF." CODE USR "a'\128 

Press E n t e r and save the data. 
T h e two p rograms shou ld now be ver i f ied , 

so rewind the tape to the beg inn ing and 
tvpe: 

VERIFY' ": VERIFY"'CODE 
Press En te r and play on the tape. 
If the program failed to verify save it again 

using the same procedure as before . N o w 
New the p rogram and reload it f rom the tape. 
Happy hun t ing! 

n 
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The Basic program 
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1 ^ 0 r"2 = f 2 + ( d f 2 = 1 ' - J " r 2 = 3 

I F J : ' 2 = 0 PNC- • " 2 : 4 " H E N ^ T 
1 ~ _ I F j t i = i A N D • 2 - 2 ? T H E ' - _ E T 
o r . - = 0 " 
1 " : P P I N T P T = , r "2 i N r l . r ' S . 
1 5 0 l c T f 3 = f o - ( ^ r ; » = i • - ? « ' : • = o 

r - ' 2 = 0 A N D r"2 4 " " M E N _ 5 T = -
l c * I>= a r 3 = 1 A N D - 3 2 5 T H E N L E T 

d f 3 = 0 
1 3 3 P R I N T P T I S . i 3 . I N r 2 

i _ £ - l A o i i + i d U s i 1 - 3 f A = 3 
r • ,1 - e P N C ' 4 ' 4 - H E ? : L E T - 1 - 1 

1 = - I F d r ' 4 = 1 A N D 4 2 e T H E N 
d • i = 0 
1 3 5 P P l ! i T P T 1 3 , —. I r > - 2 - ' 5 
2 0 0 L E - 1 : f t - 1 " I . ••-. 1 

- M E T . P R I N T P T . i f t - 1 . 3 1 I N - 5 -
I _ E T l i f t = 2 0 

4 , 5 . 5 _ _ 
3 0 2 0 P E J R N 
9 0 0 0 F O C =J-- T O 2 0 3 T E ; 

P . : , 0 . 
" : N E A T X 

3 0 0 5 F 3 P = 4 —3 2 0 S T E P 
A T < . 0 I N 

N c «-

N S > T 
P R I N T 

P R I N T —7 2 0 

O : - - _ 

J l 

I M » ? I 
. 1 . I N K A 

3 0 0 7 F O P 7 0 I D 3 T E P : 
9 0 1 0 L 3 - <- = I N T f P M O * 2 0 - 5 = T 
- I N T . - - . - - 2 0 + 5 I F r = ' OR " - 1 " 

OP r - 1 = - 7 - E N C-0 T O 9 0 1 0 
3 0 1 5 P R . I ' I T P - X , r , I N K 5 ** • = " 
« . * I N r . 5 . H " N E X T 
° 0 2 O I N T — - A 2 : 
3 0 2 0 GO 5 U S 3 1 0 O . 1 = 6 _ = " _ 
r ' 2 = _ 3 - _ = 1 f 3 = 3 : i - E T " - = = Z - 2 
. PR I f J - A T 2 f l ; f s ; R T 5 ' 2 - 5 

1 5 ' 3 5 . A T 1 3 . f 4 ; 1 1 l r : r -
9 0 4 0 P C I - | T P ~ 1 , 0 I N - 6 A 

2 0 C 3 V A T 2 0 ; - n f t " 
9 0 6 0 L E T i n d i U t h e e l * : . - ' c 
y = r c a y - 1 
3 0 7 0 P R I N T A ' 0 , 0 , " S C O R E - 2 0 1 0 
" T i - i . C N 5 T P * t c ) : n E C T -

• L i v e s - " ' k m * . • 

3 0 3 0 R E T U R N 
9 1 0 0 1 = i , = 1 T H E N _ E T • % - . 
£ - r .. - r - . _ P 5 - I J P I J 
3 1 1 0 1 = a = 2 T H E N _ E T ' 5 = " ! 
ET .. = b - 1 R E T U R N 
9 1 2 0 1 = T- = 2 - H E N - £ T 
3 1 0 0 
9 S S S L 2 - 2 " 2 0 D E P U N 

3D Cubert 64 
Lee Marsh. 
Croydon. 
Surrey. 

T H I S ARCADI*. I VIM*; g a m e fo r t h e C o m m o d o r e 

64 is based on the original lv titled arcade 
game Q ' B E R T . 

My version consists of a pyramid p f 31) 
blocks which have to be t u r n e d yellow by 
moving your f r iend Cuber t on to t h e m. W h e n 
all the blocks have been t u r n e d yellow you 

(continued on page 177) 
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JOYSTICK 

JOYSTICK INTERFACE 

INCREASE YOUR COMPUTER FUN 
WITH A PROTEK JOYSTICK SET 

Playing the computer game? Then take control of the situation the Protek way. 
Our unbeatable combination of joystick and interface has been specially designed 
to give you arcade quality control on your Sinclair ZX Spectrum. 
The Protek joystick interface simply plugs in at the back of your Spectrum and is 
compatible with a wide range of software including bestsellers from Quicksilva, 
Ultimate, Ocean, A & f; CRL. and other leading software publishers. 
The Spectravision joystick controller has a handy pistol grip, top and base fire 
button, and rubber suction cup footing for single hand operation. 
You can buy them separately or in a special presentation set which 
comes complete with "Airliner", a flight simulator. And it's only £24.95. 
Either way, they'll give you maximum fun whenever you play the computer game. 

Protek Computing Ltd, 1A Young Square, 
Brucefleld Industrial Park, Livingston, West Lothian. 0506 415353. 
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SOFTWARE FILE 
(continued from page 175) 
have to make your way to the disc at the top of 
the pyramid. You wil l see Cuberi being 
leleported up and ofT the screen. You wi l l 
collect a bonus and enter the next level. 

Obviously it is not as easy as that; the witch 
who caught Cuberi in the first place has two 
evil helpers, the magical bouncing ball and 
tile evil venomous spider. You must he careful 
when moving near them because i f they touch 
you, you will die. You must also be careful 
when moving near the edge of the pyramid 

because one false move and you wil l cause 
Cubert to fall to his death, with a noisy 
departure. 

The witch likes seeing Cuberi die so she 
revives him three times, using her very 
powerful magic. 

The program uses six sprites, one 
multicolour and ihere are also many user-
defined characiers — including the character 
set. There is a slight pause at the very 
beginning, before the opening sequence, 
while variables, graphics etc. are set up. 

You can control movement by the keyboard 
or the joystick and there is a high-score table 
which keeps the top five scores and initials. 
Control is F1 — up; V I — down; / . — left; C 
— right. 

The program includes Rem statements 
which help to explain some fairly complicated 
sprite switching and collision detection 
routines. 

Certain lines wil l need to be typed in, using 
abbreviations found on pages 130 and 131 ol 
the user manual. 

1 REM M M 4 4 * » » » M « t H t M . . . . M M . « . 
- -LM • • • j t ' CU&LPT .>4 .> Bv 
: REM »i)Rf*>HtCm. CONCEPTS Bv ».S>€V£L-

3 00SUK5WW H t r l ®OrE5>380.0 POKE53281-0 FGFT*tT05 PPKT>» 00000 " • 
6 NErfT PF lN rT l -

rr E332u• < ^ > - r 4 w « e > c « t 2 oosut3000 
25 SEfiHC 
26 IFC=-1THEM630O0 
27 FOR3=OTG7 

25 s>oni22es+<c»8>+D.a 
3* McXTD 
35 30T025 
50 REM #*SET MP 3D CUBERT 64 
51 sp : i i 7 , : ] e9 iH f i> i i i r i 0MMMB3>K ' 
•2 P P l t l V l l B M B B B B l K M i D M C ' 
53 PeiHT' i M M I M K l E a M C f t l B M a M C 
:-4 i i n ' »MMBBBOI I (&? : * -buc :»«M<IWBC '• 
*,5 PRINT •»MAA)TTIIRAAT*CRIMRUMC«BJIJICM'>C' 
M " P I N T Hi>MBniiaVK'»l)»»TB3HK'M»>»r2i3)0Ci>»)»9 1 

5? ^ ! M r w E » i i j ( . W F r » a i i i c t n i r $ a w c e » i K e 3 i i i C ' 

PR t HT " > r o a c Q w t n n a r e t m o r t B U M ^ " 

i i P R I N T - i K B ! B ) < ) C < m « B 3 n c 9 n » r x a » a • 
63 PRINT "Has i JM&nBawo iTOerB*? ! 
64 »p : in -» i iK i33HKiy i» j - i3TO0-

66 PPJm " i w r a w w • 
5 " OOSUI330O 
5 9 P . E M » * S € T P O S I T I O N OF S P I N N I N G D I S C - * 
69 P0KEV,73:P0KEV+1,92 
7 0 P E n » * s e r m u l t i c c c o u r : i n s p r i t e « » * 
71 P0KES3283.2 
~2 P E I 1 M S C T M U L T I C O L O U R 2 I N S P R I T E 0 » * 
73 POK£53*8*.) 
7 4 
75 R£M*»**i*Wtll PPfrt OF "HE P f f l C R H H i D 
76 R E I | i M t » M l ) l * « * 4 » « « M » i M « « O M i l 

REM 
Sl SX-102 SY-130 P:-- i03 BV-133 <3>542?2 'X»49' V-!<»9 Bl>t08O*<10> v> ft070182 
« SS-STRSC8C) U«LEN<'sf 1 W»UF?f<*0OW0 H ,6 -<»»RlOKT*<« t .Q 
33 M>tHT'«KWO'TflB« 31>"2<GSu: c i l l l l t t ' . S« 
84 PRINT1 nMNMOtd"TRB<32• - x r t x o s w i a u i n a w . L E F T S . H P J < t • .5 -
e* PRINT 1 w o a o i w i w w w r « < 3 3 > • 9 i z t p o a s a i r * 1 : L V 
-A ' • -p i in •cTOOjWf i r tanr tKra . tJRf l 'SO-XHRMMIW- ' . M 
9 7 » p : i h ' a a i m i i i i w w e o t t j o o w u r T f t B c n • • 3 J S 2 1 X I U I » i i « I I - . m o 
35. B 0 « B 0 - i e I F B O - < 0 T H E M B O - 0 

IFt1»0TH€N2000e 
91 JS"PEEk<5632l KE=«,EE»:'203 

IMS=239THEN180 
93 IFJS=247ORKB=20THENY=V-l6 > =>+24 D:=4:D2=5 Mf=*R- POCEV«2l,29 50T038C 
>4 I'JS»2S10RKB=12TKE>tV=v-8 X=>:-24 01=2 :D2»3: Mt=*L* PCKEV-21 27 OD'O'Se 
95 1= rS=2S40£KB=4TheNV=v-24 X=X-S r w = - t " :GOrOt8<J 
« I~JS»2533R<B-3THE>JV-V-8 X « > « 8 1 t - ' I ' GOTOI8O 
'7 tF.tS=25l50RKB=64TH=Ml86 
13d OOTC^ 

PF.HIMI^IM MOVE < .H- • Pi,<iTIN>«» 
131 POKEVtDl.X P0KEV*D2-V 
132 RET1MM0VE SP3IER 3At.L»« 
194 BX«BX-24 HViBV-16 

tFSX>XTHEIISX"S^-<<2*'LV/2 ; ) » T 0 : 8 8 
167 IFSXOHEIISXaSX-»<<2»:LV/2 
198 tF$V>VTH£l l$V"SV-«2»aV/2 > OOTOISC 
13? trsv<YTMEMSV-SV-»<<2»<tV/2 ? 
I » P0KEV+8-SX P0KF.V^,SV P0KEVt6,|X P(«EV+7.BV BV-RV, i 
LSI 00SUBS>«) P0I!EV*D3.X POKEV+8.SX' POKEV*?,SV P0TEV«€.BX P0KEV4 7. BV 
193 !F£iX"XfWD'.Bv«>VPHrt.V«CV-2l >T»€NSIOOO 
1>» IRBX<"40THE(IBX»232: BV«129 
1<« V«X»n4296-llFh«S4276 flrr3^427r-H»ri4273:L0«54272 POKEVOL 1? PCKEUPM. 33 
1>: PCWEflTT. 15 Pn^EF'T^»t.255 PC*TH. 72 POKELO. 169 

i-= : x - 2 4 ) / 8 ' - 4 e . 4 < < V - W 9 POKEUFM.O FCKEflrr 0 
IFX=72flNDV=79ftNI>S»=33THEn<.2W 
IPPEEK<ie24»<P-»?6>>-32rnSHCCSyB10000 

215 SC-SC-»3e-SQ-G(^l 

REM<»)»CHECK ROUTIt^ -3? COU-lSiawS»» 
:<•] IFBX=XfND<BV=>VFNDBY=CV-21 • 
i<?2 IPC jy.:e:-C<V*!6>>l=ND5X->'X*4>FNDSX»<(X*23*THEH6ieC«3 
2&i IF5V=<(V414 • HMBSV*>'. V«-5)HHBSX=>(X+4)PNDSX=«X-20> 1PE15100? 

lF;SX-24)»><X»4)fND<5X»24>-«X*28)f lHDSV-XV*-5)f lUDSV=<:<V-:6>T^. 'K:f i f t f ' 

4 « j C50T082 
S « i IPI1l-""THEMCKTIiPK 
• f i i IFMI«"R"THEHMO-WHI V - . « 8 RETURN 

|F«»«*i."TH6NM0"W'*l :M« " * ' v . Y * l r ; RETURN 
|rn»-'U"TMEHMO-HCM RETURN 

W IPM»«-P"tHEMMO"KOM « » • • • V«Y«24 RETURN 
W fc-€M«nSPRITE ?ET IP rVlD 
: eee v«W248 « w e v . 2 8 . 1 
10C5 P0KEV*27.») 
10 ie "OKE2040,200 F0Pt"54»2»3OTC«»2C«O*i>2 FERD3 POKEB.S f€.<T PCf Ev*3?. i 
: e i 4 P0KE2M1.201 F0Fr= ' f4»W:T«<:«2e i *62 REflO'i• ''OKEP.S • tCXT FC»EV*40.r-
l e i T POKE2C42,202 FOFE-C4»2O2TCC4»202»C2 READS POKED S f€.<" FOE«'«4i .5 
iei-5 POKE2C43.203 FURD=*>4»2»3T064*2tJ3^62 REHDS: POKED/S:f€XT Pt*£V+42.« 
i e i 7 POKE2044.2O4 F0Ft-54»2©4TC«*»2e4+S2 FEflDS P O K E D . ? F C K t » » 4 3 4 
:e>18 "0KE2&45.293 F E H D S - P O K E D , P C K E V - 4 4 ? RETURN 
-.01? 4^4+MTq FOR SFPITE 0»»« 

tMT f l 7 / 253 .64 .21 .253 ,83 -83 ,117 ,84 ,85 /85 ,84 .213 ,117 ,92 . Z * Z . 253 .12 4 2ST,253 
-.021 MTR252.S1. 85.24?. 13. 35• l » . 0 . 0 . O 0 . f t . f t .0 .O 0 0 . 0 . 0 . f l . 0 . 0 . 0 . f i . ft.0,0.0.0. 0 
:«22 SRT^O,8,0 ,0 .0 0 . 0 , 0 , 0 . 0 . 0 . 0 
•G-23 i « W M FOP SPftlTE :»»4 
1024 WW10,0 ,0 ,0 .0 .O 0 , 0 , 0 . 0 0 . 0 , 0 , 0 , 0 . 0 , 2 5 5 , 1 9 2 . 3 . 2 5 4 , 1 1 2 7 , 2 5 5 , 5 6 . 6 . 1 1 3 , 1 5 6 . 1 4 
ie2T. M T f l l l 5 , 1 4 0 . -.5,253.140 ' .5 -255 .140 .22 ,3 ,152 . 6. 7 . 4? ,3 - 15S-224. 0-255. 3 ' ? , 0 - 0 0 
1®2«5 DFIT f tO,0 ,0 ,0 .0 ,0 .0 ,0 -0 -0 0 . 0 
1027 (JEM » » * M r n TOF ^ R t ' C 2«*» 
1028 MTFLO,E,0.0 0 .0 ,0 .0 .0 .0 .0 .0 .0 .0 .0 .3 ,255.0.1* ,127,192.28.253.224.37,206.96 
1029 1 )2 ,49 ,233 .240 .49 ,253 .240 ,23 .192 .48 ,12 .224 9 t . 7 , 1 2 1 : 9 2 , 1 , 2 3 3 0 

D f l t f i o , 0 , 0 . o . o , o , 0 , 0 . o . o . o . o . 0 . 0 . < » 
1031 REM • • * w r < t F0F IFf i fTE ) • • * 
1032 M r f l O , 2 5 2 . 0 . 3 2 2 ? . 0 . 7 . 2 2 - 24 : . 128.7.241, 128 ,7 ,22 / 3-227 0 .0 ,232 
:o33 r w r f l o . o , 0 , 0 . o 0 , 0 . 0 , 0 . 0 . o 0 . 0 . 0 0 0 0 . 0 , 0 . 0 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 8 . 0 0 0 . 0 . 0 

1034 0 . 0 , 0 0 
I'J33 ••Ef s r i - l t E 
t03<i tHlH-1 •;. I- . . . t . \ - 14. '< -•n.24 233.141. ' ,23,132.204,27.34 :®e.Z3 
1037 rPTPl43 204 .13 . :28 2I«;.0 I ? ' 128 0 0 0 - •- •1 H 0 0 .M.0 »• U I' . ' . n M I- »•-»• 
'.'338 0 . 0 . 9 -0 0 0 .0 ,0 . ' 3 0 0 
1040 PEf = > ' s P M i e 5*«« 

i f i t w . o 0 - 0 0 - 0 0 0 , 0 , 0 , 0 , 0 . 3 6 0 ; : 4 . 0 . 0 2 5 4 , 0 , 0 . t24 .0.-3.126 c 0 . ^ 0 
-.04; T P T ^ .1 J ^ . t i . l . r ^ f - . i . ^ <• 7 .233 .0 .199 ,233 .O i l ? . 2 5 3 0 233,253 
: 0 4 ; IPTP25; ! 15.254 0 ,152 .0 0 0,0 ' -3 
1999 F£i +•*>•: 1 >iiFF»: 
2000 IPTS32 C- C--0 n 0 , 0 , 0 , 0 
2001 t H T ^ 255,255• 255.255• 255 i f f 
J&te CH:^: 1 :3 .31 , f -? . , l27 .233 
2803 r f i .TfQ 23? 127 6 3 , 3 1 , 1 3 . 7 - 3 i 
2904 Vf-l f i- 192.224 240 143.252 254 255 
2003 rf iTn4 I33 . iT -4 .232 246,240.224 :iri-
2006 CHIH'.I 2 ^ . 2 5 5 - 2 5 5 255-255.233.235 233 
•>00r It-TrC 60 126-102 :02 ,126. 126-102 102 
2008 102. 102. 324.124 102-102 U -
2003 E»"«TCi" 60-126.102 96 ,56 . 102 
2t« n tF-iH- ,(• 1 , 4 . i ! H 1 0 2 . 1 * 2 . : i o 104 
201'. M T f t ? . 1 2 t 126-96. 124 124. yc l i e -126 
AH. ' N * . ^ I24.9K 
20' .) Df lTPl l -vO i :»r . 102 9C 110,102.126,60 
/ . J U D H ' H . 102-102 326.126 to." 102 :( ' . 
2015 DPTPi; ' .26.126-24 2-t 2-1,24 ' .26,126 
2016 r c ' H J ( 2 . 1 2 12 12,103.108-36 
20:^ DftTF-15 102 110. :;.••» -.20. I20- 124 110 : 02 
20 :3 E8T815 96 -96 ,96 96 .96 ,96 .126 126 
20:? DPTPir 99 119 .127 ,107 ,99-99 ,9? 
2020 IPTA13 ".02 113. '.26, 126 :10 ,102 :02 
202; I f ! * ! ? 60.126-102 102,102-302,126-60 
2022 rf iTO2I !?4 .126 . ' . 02 .102 ,126 . 124.96 96 
2023 IPT»22 6e , 126.102.30^,1-32 i : 0 , 1 2 i 62 
2024 IPFf t23,J24.126.302 102-124 124-102-102 
2023 r * T * 2 4 CO • 132 ?6. 124,62,6 102,6-3 
2021? rHT^."1: l l i f . . 12^.24 24 .24 .54 .2 4 
2027 :HT^26 102.102.102,102,102.102-126 €0 
202H r * M ? 7 102.182-102 1C2.182.102.6f< i"4 
2029 t^Tft20 r«:-.?5.99. 307,127. 127.119.99 
2030 :(•; 102 .60 .24 ,24 .60 .10 i - 102 
2033 1*1*30 .102 .102 302,126.60 24 ,24-24 
2032 1 ^ . . 126. 34.51?,56. 112.126. '.26 
2033 t * r M 8 . c C . 1 2 6 102, 302, 102 302-126 <« 
2034 [WTW1 24 .56 :?0 ,24 -24 -24 126,126 
2033 WTH30 60.126 i 3 0 , 2 2 , 1 1 2 , 1 2 6 . 1 2 6 
2U36 WIf t33 « * . 126.102.28 ,28 .10? 326 
2037 twr«C2 3 4 . 3 0 . 6 2 , 3 0 2 , 1 2 7 . 1 2 7 , 6 ,6 
2038 WfB33 .326 -126 3 32,126.14 102.126,60 
2039 H»T«54 60 126.102,124-110. 102-126.60 
2040 CWT833 126.126 302,12,24 24 ,24 .24 
2041 PflTftSfi 62.126 102.68 .60 .102.126-60 
2042 EflTRS7.60.t26 302,126-62.302,126 c? 
2C4i W T f t 3 3 - 1 0 2 . 1 « 2 - 1 9 5 , 1 9 5 . 1 0 2 . 1 0 2 . 1 9 5 
2045 M T R - l 
5o.<*> p » t n T ' { 8 T ' S » C ( 3 i > " a ! a i ' a r . « i ' a i ' i i c » i F - i c a w : - a » L 2 a * » B i i i a B i M i S ' ' a w 
5001 P R i H T ' a s M K K i n i B i i i a i i a i > r i w . 

sfgrupj. 
10000 REHMieflTH ROinihefH 

PO»EV»Dl X P0KEV+D2,V 
ieC01 tFKB-3T>€NP0KEV»27,1 OOTO10O03 

|F3S=253lHENP0KEV+27.t OOTOIO00T 
10004 Pt»EV*27.6 
1 W W V0L»5«296 HFf^'r4276 fiTT»«4277 H«f-»273 LO-54272 POKEVCI. .15 PC tT^M.3 3 
ICW6 PQKERTT. 13 
t0*>7 F0PT-YT0229 POK£V«,f2. T PrkEH T-34 e«> R O . 7 - 7 ^ »<FXT 
1W10 F0P/-13T00STEP-.5 POKEVCL.X POKEM^n.129 PCKEflTT.13 PCK£H.4O:POK6LO.20O NEX 
T 
10020 p o k c i ^ I - O PO^Ef l i r .o 
30330 H»H-1 fOPT"31OI«00 MEXT IFMaO'HENM 
10010 P0»'EV«27.0 D l -4 D2-3 P01'EV»21 • 29 OOT569 
i v t » 0 POTEV+21. n PRINT " r n U O t l H C n t t H H B M M M C B O S r ' ; -
20001 F0P--1TCI24 P0KE646-J PPINTTflB'. 14>"-£31 821U" = J-J»1 IFJ-8THENJ-2 
20002 FOPTL=1TO10 hCXlTt MEX7 FCRr=nC24 F0ftTC=lT020 
2W?3 NEXT f€XT PRJWT"*'; POKE 198.0 FCKS53272. <PEEX<53272;PND240;CF4 
20004 K-0 F0R>:7G3 I P S C > V f t L < L E F T * ' H F * < t ) . 6 > 1 - 3 
280*5 SV> T I - < = 0 i H E i ^ r R ! = i fO10TO MEXT W J Z t V S : 
23356 POKE 193. 0 FRINTTR3<2^' WOOOttllllWBCIMtKOU PPE DME OF THE TOP FIVE f . ^ - E F t -

PRINT ' IUPWMWfcHTER VCC« tNITIFCSn ' JWUTI* 3FLEN< [S>>3TF£,Q8050 
23353 F G F I * 4 T O K S T E P - l : H P K I * l ) = H P f ' I ) 
23010 SJ^STWKSC? ' Sl«LEP-S'---3?3-?3- 6-C)-^ IGH-JCS*, 3 - 1 ) - + I 
* 
20030 per ••TOP SCCRE** 
2003: PPINT-Tec. 
20032 PP1N7-SI U3-DmrENSrOH CU8E9-ni43 1", 
20333 PPINT-2' " 
20034 PVINf THB( 13>"BHRLL OF Ffl^lE ' PPlNT'TCCirr. firt^- 8CCOE 'Wlfc* 
20035 r C P I - l T 0 3 PRIHT't* » I -» I *MM<I>'NEXT 
20040 PRINT - lMPM»MtQilQ>l 'CPl.* lY MOPIns V/H ' • INP'.ITR* 
2004'. IFMO'V*THEMC'OKE332G0,14 P0KE33281.6 Pf?INT ' * l ' ; 'END 
20044 PCKEV»21 61 * 'J i ;EV-2/ ,0:S3"3 M0"1 
20043 PCK£S3272,<PEE^03272>PND240>0812 91-4 D2-3 W " i | M 2 -0 LV-1 SC-0 OCTO30 
20030 PPINT " " • f M M M M M U H . O LOMO" P « T » 1 TO400:HEXT OOTC'20006 
30000 PCKE332O0,e P3KE532O3,0 
30106 V . -3248 y - 4 3 r'» 199 SC-0 LV-3 T I I ^ ' 0 0 0 0 0 0 " • B0-300 Pl-4-D2«3:M«3 
53107 n t - • 2=0 r o > i S0=1 
3 0 t ; o PPInTCHP*142> RE'URU 
61000 PC^EiF-M.33 => lf.FHrT .iS:FC«t?r=757022? PO^EH.1-34 POKELO, T-75 :»€xr GOTO1P«?20 
62000 PEr*7E_EPCff7 ^'J3ER7 70 f€XT LEVEL* 
6230: PRINT-*!- F«T=ITI37 F R i N r r H B ^ j - a N i H ' - >«xr 
62010 FC8T-92T046STEP-3 
62015 FrP lL= ' . -04e SEXTTL 
62016 PCKE53285.2' PDKE53286,1 
62020 PtfE-Z.-S F tKEV- t . 7 P0KEVO1. 73 P0<EV-r2,T-15 
62025 FCPTL-1'060 NEXT 
62030 PCKE^328r, l P3KE33286,2 
62040 NEXTT 
62041 PPINT-f l - . FCRT=1 T07 PRINTTHB»3>"U l»»l ' « < T 
62050 LVM.V+1 
6203'. Zi= ^ .»CT l» !D«n XI»"£ IPP MSRI 02TI LSUJIU IRVJW PIC I P ' fl-I 8 -1 
62052 F(©Tl »IT0X- ^VIMT • fl' LEF I »• ;'» .8)R!0M"I<) 1. B) - LV D-D* 1 
62033 1FH»12TNEI*-1 
62034 F f P U l T O l C NEKTT IIEXTTL 

(continued on page 179) 
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SOFTWARE FILE 
(continued from page 177) l F f t « l 2 T H F I A » t (continued from page 177) 

62082 F O P T - l ' C i e l E K f HEX7 ; P*? tMT« CE-'t «'E'1PJK«": BO. ' t f l f i Z S . K r p - r 
62090 FOPTL»17O750'HEXTTL FPI ' IT ' H fl" 

62058 FOPTT=i rn20 6208? S0»1 COTOW 
0 rCKETI42?6,31 63000 F « t 

6 . i n i " F « - " » ? * C i ? r o r E P 2 POKEV^OJ.* F " < f - . - : : l - v 
620^2 FCKET-4278,150 63006 i rT^ iOOT^e-^v i l lT -eOtK iWWWi IHt r . ' r W l 6 > ' 3 U I E H r » 
- 2 0 7 3 PCKE54273,10+T PJKE54272 .235 - " 60010 F - > r - ' - A T«20 rOKEV*J, 132 HEXT 
6 2 0 - 4 PCt<E5.129:<,55 P0<E542 ' i 4 .255 PCWCM295. 22 FCKES4275.11 =>0<E54274. ?6 67C-15 1 6 , 2 5 5 F0Rf-CTO55S"EP2 c 3 i : E v * 11 ,123 P0KEV»4 - » 2 0 

PC^Er-4276,65 65020 i 3,2 HEX! = FCKEV» 10 ,0 F«>-=v-4 ,? P0<EV-16 • 0 
6 2 3 " : F T < = 0 r H E i r x : o 0 6302? e o r o s e 
6 2 ^ - 8 l-EXTTr POKEr-42^6.0 

6302? e o r o s e 

62850 f t = l F C « r w = I T 0 3 3 F P l N r - a - L 6 F T * C 2 » , f t > f ? I G H r « ' X « . e > . * n " 1 = 1 - : B = B - I PEPtV. 

i 
.• 4.1- miIKA1 r.v >. NR.AMini I 
JOUIX-Ol »l X4. I 

> n o ( * « t ( i , « , 3 i . i m x i n i . w . R*»O* OOTOI?M> 
t r » O*A-010Dl l lBXtA)-0lNtXT 
70L-i2i>i>iU-3niM-t«iiax-'">oi.»x-i7rvi w*-io?:iiui:U«'ii 

« t , » f l * F X l 0 . 3 
KO-OIMDDE7 
v.-*-«|NTT/>R<l4.2>l>R»i;:9CMR«l4l-9n* A * ' TAB 114,31CH 

•J13ICMM141 -B lU 'A • "lG0UND16,2.7O.23 
lOUHIN : • IA I I l 4 i r i l l < l | .W I3<K l t tvx»l tMT ^T-.J A OlVt lltIM 

K i t s - I X U I S O MII rni«I ' i * V rc.niMOr At i »raw TO*NB OR-'C 
•t=.t: VJ-YOUK ANI I « i ia: i iA i T i . t i . -

S :'.€MvELW>El, : . 0 , 0 , 0 , - 1 . - 1 . - 1 . 1 2 7 . 1 . - 1 . - 1 0 . 1 2 0 , 1 2 0 
12CCNVELDFE2 ,3 .0 ,0 ,0 . -1 . -1 . -1 .127 .1 . -1 , -10 .120 .120 
13C€M«EL :PE3 .1 .63 .43 .=3 . l 8 .3<5 .1 i . 72 ,20 . -3 ,4 ; , 3X , l 31 
J 40PRINT " TAB (14) CHR* 133 * CCNTSO.I - * s FOX-Os PHX'O 
IMPRINT • TApfSlCHR*133*< LCJ»^R A«M-A1RC»AFT GIN- IA 

6 ( S ! W I 1 W > RASE I-AIRCRAFT GUV" TABC31 1 -V.'"7 
FIRE CNTt At>li:iwi r cilIN- fa i i ; S I 0 4 t * l A i - l •SPCCfllOincI 5 

3-DET3NATE SHELL. -
IW^RINT :HR»131" PRESS ESCAPE TO TER^ I^TE A SAME. 

i / o r - K i m i M K i i . H ' i m . n v ; scum t o n i M D A U soiuunti ! . 
2SO* 

lOOIF&Cft ' H I NITAli 17,221CM** l 54 * t£V t i - * i L6>.* '. 11 M> >: 6, 
22> ' ILA61 K O R l 'lACR 

IVOPFTLM1TANI7,?4>r.l»T*l3Aai'*ir» . r » i l * , I - I IA I I I I | TO II 
tB IN . - IAH IO .O I 

rOOvOU?3| IK02 i0 .0 ,0 i r , K l f . r - * 
?IO*»-IMI CYMMI i I f A * Sfl«MDl7,3,<v»rA»,»i trvA>. IAD 

- O t M V7|0» I -.4 I X-VAl IA»> H H X t X I i U I X - i I N I ILX/21 '10) «24 
7TOII A I - ' M I H N I - n i M I IAn. 14"LI VCL • I I L * 11 TAD 

«Xfc.20)-iMIU« XXUIKL 'U 'U l t ) 'A t 129,201 l(S>(m.l IRL'RL»11 I * 
RL-9r-c i«X. 0 

-230IFA1-* *TMEV210 
740»«JOF3ll?COLO,2lMOV^OtMlFvnriSS.«.X,Ol xr-0tMUVlKK7.,W 

jCVOTRS.O.UiCni 0 U I I | 7 i » I N T ' M I 4 , l S I * IO .D ON. . ."1AU< 
o . o > : s »i x i a . o 

250D0SUB 1220: MOVtqX .W: HOVEL . M: H.0TBS. L FL0T93 
u :PL0T8S.x«X,r i 

2©OTFDU3IGCC«.0.8: SCOLO. I30 i W E 1210.46. PS 1MT5TM :LX! I 

vt>k>« 
l - o o l C X A - O T U 2 : 1 n u i w n r i S O J O O « A . r i . 8 » U , U : C f i A M J O O 

290MEXT, NEXT i CBX'63-3*LX 
SOOIXOI O, M MIIV1I. • * , Mi I .X-JOi . X . 1 SOi HOVE* «X, hi BRA 

» » « x i x . i aa-nx 
! |O9X-0I 1DX- l»-LX)* i |X 
320VDU23182021 0 ,0 ,01 FR 1 NTTA* 10.0111 COL OJRI 4 11 COI.IX,RlI i n m i K i w i 
3JOBC»»-OI»VX-0|PVX*0|PUX*0| K f O i f *X>« i I t /X-Oi PXX-OiK 

h-O 
J4OF0RB»«T0Ji PWA-0TD9 
330BX 10, A ,0) - <40-2*LX> - < 4»»<l< JO-i XI I 
UQt tX I l ,m,MI-<«<i t i « m « ( » i t l i 
J7CNI HTtNI.<t lPn(ID4lVOUl*.a.4 lOl : « . 6 . 3 l 0 l 19 .3 . fc l0 | 19. 

I 3 . 4 | 0 | 
390G-11 PttOCXl r IME-O 
T.«OPROCAi PROCGl PRDCU 
» o o i . m n , o i m v i i ,i.T»a<tr<oi «m c»<.*«.»x.hM><u4ui • i s o i daa 

MSO'J.KND JUV'JI »n 
«IOPROCB.PRCCAIPRKGI =R0CS 
4203FCBXt 1 CO-OLW 12l C0L0C*» 1291 P«!WTTAP<0,d> "CAMT • TAn ( 

3 .9 i -0yER* lV0U19.< l ,P |0 l iGOTO: I TO 
* w i w x : r.n rn.TJo 
4«ooi-rrR!*:n 
4!v31KINKCY 1-104)-OANDI NKEY : -103> - CCN&=R0: 
4&3UCOLO. 01 fWVE. * X. n . CR A»r. « X-EX, : 95-EX 
4701FIf*;EY 1-104) - IANC€X10 EX-€X-2 
4B01FINKFY 1-103) — IANI!rXf7A r x - c x * 7 
4 v o n R a i o , 9 t r t ! M r w i a m . . x t x . i u o L X j n y ^ C i i S o . n i wi 

« < » i , :30s iNOltim: »uotr«H[K:A 
3101FXP TVCN6I0 
170|FRX-AnNDINKFVI-«ni—l«X-<IO- i r x / U i >*4iU«X-hi>X-(( 

m . M i n i o ) i i i i J v x - i n o « I i . s * I C X - I O I • L x > i t x - t » iex/o>I 
UTIXDIfc. I , /(>,•/ 

91UW.U.O.0I | l 'JX-OLNLTMOC C1.0U,L0»6*.««X,»YX( q«X-fl«X-
LXittY»BYX»B>; 

*4©|FttXX<e0«BYX>yyXnx-O 

Stuka 
Kevin Bramhill, 
Bin brook. 
Lincoln. 

I'HF (IAML-̂ LS callcd Stuka and is for the B B C 
Mic ro Mode l B or A with 32K. T h e object is 
to destroy the s tukas and their b o m b s before 
[hey blow up all your towns . T h e i r are n ine 
levels, one of which you must select to begin 
play. T h e level of play you select cont ro ls the 
size of the Hack, the size of towns , the amoun t 
nt" a town which bu rns up with each b o m b 
that hits 11 and the t ime before the s tukas 
begin to d rop bombs . 

A separate high score is kept for each level. 
The level vou have selected appears below 

your anti-aircraft gun . 
If your gun keeps get t ing b lown u p . press 

" F i r e " and " D e t o n a t e " — Z and X — 
together and t ry to get the b o m b s in the flack 
clouds. 

aaootuLo, r 
|F5W.0T6-».«XX,aYX 

nx» | r iM .FV <-»,?» — If lV'OiBOUNDIe. l , « » . I 9 I M T O 9 « 0 
noocMWtfor 

I), x»--I I MX-MIJI> 14 I - I 
UMKDIWIWUVCO• X ,UYXI CilA^JIX• t lx<O,«X.• t» ,svxMIX 

M . A X . O •'CXTiPAflCDieNOPMH: 
AlOOCOU ,7iCOOA*-OTn».hWPPXX.qvx,OR«vu^iX»STl(O.AX,HX 

i . W X - I X I I ,AX,*X» iN r *T , XP~>|PMIF«0C 
uoocmoci 
6 3 9 l f n B I I » W 7 0 

o501FS(N0<2l-1P3»>11G|S3X'253 E-S££f.OiV,lC 
6^<> i r -=N0(«00) I PYX-vyXiPUX = 11 1F5X3 < :> ; IPX!- , . v.S-FX». 
67CPVX—RNO C301 iPDX-RMC 123) I IFPXX :-i<0=VX—PVT.: EN^O 
W « G ? X a , Oi PT6V, PXX , PYX 

69C4IX-I JCX«*VXsPyX-PYTC-<^U*»lMt J l > IE-3X-

7>*«OCC 
7ICGCCLO. 71PL0T6O. p XX, P YX 

»M:»»"VX > 1073T0X-0 74<>a5t-£ax»pux 
73.y50UMI> 1B. - ! O.pvx/2<y> , 5SX. 9 
760CV5PROC 
?/•.«-1X1 rx .»r , I» -vx- rvx I>AIPIVI'A>.?I ITPIX O CRTXX>K.X 

Il**«20 
7»0**P01NT(PlX.PY>:t |.1C0.0.7|MCMC»XX-*«.»VX.PA|DRAMPX 

x . m 
TOOL' I » : . IW>» 7IO«RNO<IIXI-I(IHPVX-M ANIOKO 
• IOMX-98X* 1 iflOLNDI 7, - l0 ,80X«H, ' ' i I 

l l7OcrnN0l*, .?.74fc,«i IFA-7nrOLO,AiPLOTft9,P«x.PYX£.«iriF 
n - 4 i i u M u a - t r t n m v r p x x . u i o c o . O,VII*JAMPIX,W a f l r i r « > 
lTHCNCfl-UiP*f£C»< I I l i i r i l ' A-31III NIU.-NUMX-AIP»X-r.I»ax-OiPM 
X-OlTNCCM 

IIUWMX-CI t r i | . fX> i 7%ro«<PXX>»HX-rX>AVD iPYXv I 300<P»X. I a 
O- IX ! B<X"«"lXl BVX-4*YXl W1T011 JO 

B«ooomac tnOKr»«OC» 
B^Ot'B^-XT^MOlO 
n / o c n r x n « N i o 4 o 
r a o i n i n IOXTLC»«<»<*Lt*LL-IP01NTIPXX.M'-4C«PH>ir30: 

ANDPTN >o«MIF»n>oTi« NI«VJ.-IIIX«)NI i !X i i «< rnx / i . o i I > I pvt-c^x 
/ 2 I BXXJPXX:BYX-PVX:GOT0900EL3EENDPROC 

B901 =P OL< 7TO-TDXANOPOX KIANCMHD123) - 1 »VX-I-
INT <GOOIPTX'1.01: 11 9DX-P^X/2I BXX XX: B 'X -PVI wcomrX-JS: EHTPRX 

910A-P0IMT <»IX,BYX] s )FA-3THE»W0 
920eCOLS.O:P-.OTfct,|iXX.BVX:nxX-DXX*FOX:BOX-P»X'7:l>YX-

EVX-3VX:ErwX»6VX»ls 1FBYX<W BYJ.-w 
•»30A^PC 1 MT 13XX. BYXI • 1F (A > 1 ANCA< 3 5 OW-9V0U19 .O.7s 0 ; i G 

940(FA-3TrCM1120 
93O6C0L0. o i PU3 T . BXX. bYX 
96ABSX-S6X-11 SOUO: 9 , - 7 , BSX-79.9 
• » 7 o i r n r x . - n i a v x - o m m A,AiPi.OT/.9,nnx,BYXi«JYOi<>oo UNMnw 
9900C0L4,0IR«YEL ,RNDLO»4L •«I DKI'M.XX ,RNO 101«I • LO)I I' A 
n^nac N * , o I N. OT nt. N»x, I> vx 

I (XJOUCtlMD I 4. . -j, I 4 , j o 
i o i o f t v x -o>vBu i? .o .O |O i i I I A-n:n- , . ,n<i ir»inr». irNor«or 
|030(*A< >2 IXN |U«0 
I030CMIM0C 
Io4onrm 0 , » t »YX-MIB7X-HKX-0l*VX-0 
ioao i ' 1 -o iN f «oix Krx .»vx) -4Ci ix - rDX 11 i r c B x - ^ v n i i T . 4 , 3 1 

Ol 
1040rFP0INT«BiX-BO..BYX'UNX>-1PL0l69.0«X -UCX.kvx«tnn. 
1070t=Pt>INT(BXX-BC7..BVX) J4CBX-CBX-1! IFCBX-9VCU19.4.3I Of 
1CWIOtrrtllMT (IItX»U-T..RYX«llNX>>*4PL0T/,9lPXr«SCX.PVX«P»« 
109«er>X-BKX*4: I I l«VX-!U.IIVX-0! IV.X-RnX.Rl IFPnlNT lOXX-BTX 

.BYXX >4t f fOfc:wi iBxx«rci.HYX>< >4IIRR.-o:orx-ori ry i r w r t - n 
IXECr-OsBZtiC 

I LOOIFKT-1 AK>»:«-X-IBCX-OI 32X«0 
«i i o e v j F t ; o c 
i t 2 o s c u N c i A . i . o . n 
•. t JOFC«A-OIQ5S:UU-NI>l&.2,4,n:aniX.U. r 
1140«CV€E«X.BVR![>5AUKJ«D(«XX> ,"NO<yyX) :BCOLO.OSO«AMETX ,Brx 
II VMC iii rwx-o 
: taOENOfiiOC 
U70eCUNQl7,1,3.uiGQSUBI240iOCUN01Q, l,S,UiOOai«>l24UiC 

n i M I I i v , i , i o , M i r o « « i i ? 4 c i i s i i i i s n i , i p a ,Mi0r r . i i i i i 240 i6Ci«D7. 
I : u n «i74on;(«,Ni). i . i , i i ' .Mi r i l i / l i t ?4o 

i I ' l n t i i iMo i , ; .?o . ; - i 4 i i i n i> , r t i i M m t i u m m v . ' , v i 1 / 3 4 n m j i m i v 
401 LOLNO 3.2,0.23410O»JV I 3 «0I OOUI If 124© I OC»INO IA . 2 . 70. -

11 V0» TRA-OTOMI 1300* IRNO13> - 1 ) I »«N0 < 140> IC 'HVOL 401 
I H I I M II.CNRNI.oLMNN<7>INNI>MINNIII»XI ,HNPI1JT»«"IR.RO«O.O 
• inr«Mt>,i:iNt I I 

1200*^113,1 
121 OOCSLt 1230t 1230t CJUbUB 12001 UUSUB1 
1220tescR >MSX (LBX> THENMS*. (LSX) "BCR 12̂ 0007000 
l i *40f INt-Ol"rrTATVINT I I T IMr-4f>lHRTIJRN 
1220A-«MH«>:50HM3: ,'J , A, Ml r.OINI)? ,7 ,A* I ,H: A ,H 

iRETUFS* 
!260 I=G- I THiW 12TOCLBEGOTOBO 
i r T o o r r r s o r v 
iriK)UCR-2X3»«CR:rRlNTTAD(0,I» ' n r n c r • lPRINTTAPCA.O) ; SCR 

:rf»:Nr tAo i i r . o i - i i i - i m i N n A n i ; ir .x<: r.x>; r n x 
»»»001 f N A . I 

: 3 a o s c u N £ : 7 . ; . « . w : t ; u - n D i u , i - , u , M V : . . i i K * , o i 7 . r , s t . a i : c a • 
HRirfl.-OL0U»l2«PRI>»TTAB<0,l3MPRES8 A Y£V TO CCSlN-aA. 
oc r 

: 310C"'_LULX0:»-R INT I AO CO, L?LL "I'KT'.li: A »KV JO K S I H ' l O l U 
UR14•,C0lCi*3 iOConb:7. i . j . u i o o . n o i u . i . j . u i - j j m s i t . : , J. w 

I vnnot 
I3300CFPWK0 
I 34O:FPMXT»«NCNOP«OC 
13301»»OIMT<PiX,PYTII-3POX-Oir'KX-|lC»-MiPA-PlA»3iP6'PV 

X iKHMa iA ,7 .n .m imV«990 iP l r0CM twoiwwuc 
> 

Footballer 
Dirk Lampe. 
Renhold. 
Bedford. 

T H I S PROGRAM SIMULATES o n e o f t h e f i r s t -
ever s lot -machines arcade games namely that 
of football in which a ball bounces a r o u n d a 
court on the screen, and two players a rmed 
with a bat try to protect their own goal, and at 
the same t ime try to score goals against their 
opponen t . 

Th i s par t icular version was wr i t ten on a 
Vic-20 in C o m m o d o r e Basic and occupies 
about 2 ,450 bytes on this machine . On adding 
8K. or more memory to a Vic-20, the screen 
memory is relocated, and this p rog ram rakes 
note of this. As such this p rogram can be run 
as wri t ten on any Vic. 

T h e game may be played ei ther by two 
(continued on next page) 

m-M \ 
1 8 S S = P E E K < 6 4 8 ) # 2 5 6 : C L « 3 0 7 2 8 : I F S S * 4 0 9 6 T H E N C L = 3 3 7 9 2 
2 0 P O K E 6 5 0 , 1 2 8 
3 0 P 0 K E 7 8 8 / 1 9 4 : P O K E 3 ? 1 5 0 > 3 
9 0 P 0 K E 3 6 8 7 9 - 2 9 
1 0 0 P R I N T - U S F O O T B A L L 
1 0 1 P R I N T - W R I T T E N B V l E D J f i L O U P E S " 
1 1 0 P R I N T : I N P U T " L E V E L " ; L E 
120 PRINT"VERSUS VICCV/N)?" 
1 3 0 G E T f l f • I F R $ O " V " f l N D f l f O u N , , T H E N 1 3 0 
1 4 0 I F f l « - " V " T H E N V * - " V " 
1 5 0 I N P U T " P L f l V E R l - N f l M E " ; N t 
1 6 0 I F V * 0 " V " T H E N I N P U T " P L f l V E R 2 - N A M E " ; 0 f 
1 9 0 P 0 K E 3 6 8 7 9 ' 1 2 2 
200 print"naw 0 0 " 

2 0 1 I F V » s " V " T H E N P R I N T " » » M t » M M M I * / I C 2 0 
2 0 2 PR I N T " W I S " N $ : I F V $ O a > V " T H E N P R I N T l > M » f t » f t * » M » M » t * t > O f 
2 0 3 P P I N T » » I I I I I H I » l i m M » D I ! l l ; 
2 0 4 D D » 0 
2 0 5 P R I N T " S 
2 1 0 F 0 R I - 1 T 0 1 7 : P R I N T " 9 B » " J : N E X T 
2 2 0 P R I N T " S " j 
2 3 0 P O K E S S ^ 5 0 5 , 1 6 0 - P O K E S S * 5 0 5 » C L , 2 - P R I N T " S i l l ! [ I I I I I I [ I [ I I I > 1 B W P a ^ x I W M t l M O g W i " 

2 4 0 S " 0 : SC=»0 
2 5 0 P O » S S + 1 0 + 1 1 # 2 2 : D I — 2 3 fl-PO-7"B«P0+8 F O R I » f l - 2 2 T 0 f l + 2 2 S T E P 2 2 : P O K E 1 , 1 0 2 : N E X T 
2 5 5 F O R I - B - 2 2 T 0 B + 2 2 S T E P 2 2 : P O K E I , 1 0 2 : N E X T 
2 6 0 P O K E P O / 8 1 
2 7 0 I F P E E K < P O + S G N < D I ) * 2 2 ) - 3 2 A N D P E E K < P O + D I ) - 3 2 T H E N P O K E P O , 3 2 : P O - P O + D I : P O K E P O . 8 1 0 0 
T O 6 0 0 

(listing continued on next page) 
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SOFTWARE FILE 
(continued from previous page) 
people, or by one against the computer. A 
joystick may also be used. Level 0 is the 
hardest. Higher levels are easier. 

The program itself is relatively simple, bui 
uses several memory-saving routines, and 
demonstrates how simple games can be 
written in Basic, and also makes some use of 
several interesting memory locations in the 
Vic. 
Variables. 
SS Memory address at which the screen 

memory starts. 
CL Memory address at which the screen 

colour memory starts. 
N$ Name o l player 1. 
OS Name of player 2. 
V$ = Y il the player is playing against 

the computer, else N. 
AS General purpose variable. 
DD Counter 
S Player 1 score. 
SC Player 2 score. 
A Position of player one's bat — Centre. 
B Position of player two's bat — Centre. 
Dl The direction in which the ball is 

moving: up = 22, up -4- left = - 23, 
up + r i g h t s - 2 1 , right = 1. left = 1, 
d o w n s 22. down + left = 21. 
down + right = + 23 

PO Position of the ball. 
I General purpose variable. 
BS General purpose variable. 
Address 650: If zero, then no keys repeat. If 
128 then all repeat. 
Address 648: The page on which the screen 
memory is located. 
Address 197: code for key held down 
Keys used to play 
A Player 1 base up. 
Z Player 1 base down. 
F l Player 2 base up. 
F3 Player 2 base down. 
E To quit the game and start a new 

one. Player 1 may_also use a joystick. 

(listing continued from previous page) 
2 7 1 I F P E E K < P O + D I > * 1 0 2 R N B P E E K < P O + D I - S G N < D I > i t i 2 2 > « > 3 2 T H E N I ) I « - D I G O S U B 3 0 I 0 : G O T O 6 0 0 
2 7 2 I F P E E K < P O + S G N < D I ) # 2 2 > « = 1 0 2 T H E N G O S U B 2 0 0 0 : G O T O 6 0 0 
2 7 4 I F P E E K C P O + D I > « 3 2 T H E N P 0 K E P 0 , 3 2 : P 0 - P 0 + D I : P 0 K E P 0 , 8 1 : G O T O 6 0 0 
2 8 0 I F P E E K < P 0 - 1 > = 8 6 T H E N S C = S C - M : GOSUB 1 0 0 0 •' P 0 K E P 0 / 3 2 : G O T O 2 3 0 
2 9 0 I F P E E K < P 0 + 1 > e 8 6 T H E N S = S + l : G O S U B 1 0 0 0 : P 0 K E P 0 < 3 2 : G O T O 2 3 0 
3 9 0 I F P E E K < P O + D I ) = 1 6 0 T H E N G O S U B 2 0 0 0 : G O T O 6 0 0 
4 0 0 G O S U B 3 0 8 0 
6 0 0 GETRS G O S U B 4 0 0 0 : I F V « = " Y " T H E N G O S U B 5 0 0 0 
6 0 5 I F D D > 6 5 0 T H E N 7 0 0 0 
6 1 0 D D = D D + 1 : G O T O 2 7 0 
9 9 8 P R I N T " S " 
9 9 9 G 0 T 0 9 9 9 
1 0 8 0 P R I N T w f f D 0 M I 3 M " S : PR I NT " R G B " SPC < 1 8 - L E N C S T R f ( S C ) ) ) " S " S C ; 
1 0 1 0 P 0 K E 3 6 8 7 8 , 1 5 " F O R I - 1 2 8 T O 2 5 0 " P 0 K E 3 6 8 7 4 , I : P 0 K E 3 6 8 7 5 . I : P 0 K E 3 6 8 7 9 / I s N E X T : P 0 K E 3 6 8 
7 9 , 1 2 2 
1 0 2 0 P Q K E 3 6 8 7 4 . 0 : P 0 K E 3 6 8 7 3 . 0 
1 0 3 0 F O R I » R - 2 2 T 0 R + 2 2 S T E P 2 2 : P O K E I , 3 2 : N E X T : F O R I " B - 2 2 T 0 B + 2 2 S T E P 2 2 : P O K E 1 / 3 2 : N E X T • P E T 
URN 
2 0 0 0 D I « - ( < < D I ^ - 2 1 ) # 2 3 > + < < D I » - 2 3 ) * 2 1 > + < < B I " 2 1 ) # - 2 3 ) + < < D I ° 2 3 > # - 2 1 ) ) 
2 0 1 0 P 0 K E 3 6 8 7 8 , 1 3 : P 0 K E 3 6 8 7 7 . 2 4 0 : F O R I = 1 T O 1 0 ' N E X T : P 0 K E 3 6 8 7 7 , 0 : R E T U R N 
3 0 0 0 D I = - < < < D I = - 2 1 > # - 2 3 ) + < < D I = - 2 3 > * - 2 1 ) • < < D I * 2 3 ) * 2 1 ) + < < D I « 2 1 ) * 2 3 ) > 
3 0 1 0 P 0 K E 3 6 8 7 8 , 1 3 P 0 K E 3 6 8 7 7 , 2 3 8 : F O R I = 1 T O 1 0 • N E X T : P 0 K E 3 6 8 7 7 . 8 : R E T U R N 
4 0 0 0 G O S U B 8 8 0 0 
4 0 8 1 I F B t = n f l " T H E N G O S U B 4 0 2 0 
4 0 0 2 I F B S = " 2 " T H E H G O S U B 4 0 4 0 
4 0 0 4 I F R * = " • " T H E N 4 0 6 0 
4 0 0 6 I F f l f = " B " T N E H 4 0 8 0 
4 0 0 7 I F f l $ = " E " T H E N R U N 
4 0 0 3 RETURN 
4 0 2 0 I F P E E K < fi-44 ) 0 3 2 T H E N R E T U R N 
4 0 2 5 P O K E R + 2 2 . 3 2 : R - f i - 2 2 P 0 K E R - 2 2 . 1 0 2 : RETURN 
4 0 4 8 I F P E E K < R + 4 4 ) 0 3 2 T H E N R E T U R N 
4 0 4 5 P O K E R - 2 2 , 3 2 : R = R + 2 2 P O K E R + 2 2 . 1 0 2 : RETURN 
4 0 6 8 I F P E E K < B - 4 4 > 0 3 2 T H E N R E T U R N 
4 0 6 5 P O K E B + 2 2 . 3 2 : B - B - 2 2 P O K E B - 2 2 , 1 0 2 : R E T U R N 
4 0 8 0 I F P E E K < B 4 4 4 > 0 3 2 T H E N R E T U R N 
4 0 8 5 P O K E B - 2 2 • 3 2 : B = B + 2 2 : P O K E B + 2 2 . 1 0 2 : R E T U R N 
5 0 0 0 I F P O < B R N D P E E K < B - 4 4 > - 3 2 R N D R N D C 1 ) > L E / 1 0 0 T H E N 5 0 3 0 
5 0 1 0 I F P O > B R N D P E E K < B + 4 4 ) = 3 2 R N D R N D < 1 » L E / 1 0 0 T H E N 5 0 7 0 
5 0 2 0 RETURN 
5 0 3 0 P O K E B + 2 2 / 3 2 B = B - 2 2 • P O K E B - 2 2 . 1 0 2 • RETURN 
5 0 7 0 P O K E B - 2 2 • 3 2 : B = B + 2 2 P O K E B + 2 2 , 1 0 2 : RETURN 
6 0 0 0 B f = n " : I F < ' P E E K < 3 7 1 3 7 > R N B 4 ) = 0 T H E N B t - " R " : R E T U R N 
6 0 1 0 I F < P E E K < 3 7 1 3 7 > R N D 8 ) = 0 T H E N B 5 = " Z " = R E T U R N 
6 0 2 0 RETURN 
7 0 0 0 G O S U B 1 0 1 0 : P O K E P O , 3 2 : F O R I = 1 T 0 3 
7 0 1 0 P R I N T " J S e C * W M & M » M I I 3 f l f 1 E O V E R " 
7 0 1 5 F O R J * 1 T O 1 0 0 0 : N E X T 
7 O 2 0 P R I N T " W I » W < M * » M » M W 
7 0 2 5 F O R J = 1 T O 1 0 8 0 : N E X T 
7 0 3 0 N E X T 
7 0 4 0 e iJN 
8 0 0 0 I ' • S U B 6 0 0 0 : I F B f O " " T H E N R E T U R N • 
8 0 1 0 C = P E E K M 9 7 ) : I F C = 1 7 T H E N B « » " R " : R E T U R N 
8 0 2 0 I F C - 3 3 T H E N £ * = " Z " : R E T U R N 
8 0 3 0 RETURN 

Tunnel Run 
Michael Severs, 
Walton-on-Thames, 
Surrey. 

T H I S IS A G A M I ; called Tunnel Run for the 
Dragon home micro. To play it you wil l need 
one joystick which should be plugged into the 
righr-hand port. The object of the game is to 
escape from the planet Zoron on which you 
are held captive by the /.oronians. The only 
escape route is through a tunnel which is 
heavily guarded. You are armed wi th a laser 
cannon which can destroy the Zoronian bases 
and their missiles for 20 points each. 1'he 
Zoronian bases are placed at random along the 
tunnel which has four different stages as 
follows: 

A straight forward tunnel with Zoronians 
tiring from bases on the bottom; 

Pillars with Zoronian bases sometimes at 
the foot of them and sometimes at the top; a 
high wall which gets very diff icult at points; a 
thin tunnel which weaves up and down, this 
does not have any Zoronians in it. 

I f you should manage to complete all four 
stages you wil l be awarded with a bonus of 
500 points and on your first run an extra ship. 
You are blown up i f you run into anything or 
a missile hits you. After losing a ship you start 

agair. at the beginning of the stage you were 
blown up in. 

The program is mainly in Hasic but does 
use six machine-code routines to speed tilings 
up, these are as follows: 

Scroll screen one place; check ship position 
is c lear; move Zoronian missiles up one space; 
lire Zoronian missiles; fire laser cannon; erase 
laser. 

These are loaded into memory at the start of 

the game from Data statements. 
At the end of each game your score is 

checked against the high score list to see i f an 
entry should be made, i f so then you are asked 
to enter your name. A high score list is shown 
and a demonstration of the first stage unless a 
button is pressed for a new game — the button 
can be on the keyboard or on the joystick. 

When entering the game, remember to type 
the @ character instead of £. 

3 6 0 RETURN 
? •• l o w f l rxri i / O * c l » a n u p « i d c ^ i - n « h a t h i t 
3 « • 3 8 0 EXEC 3 2 4 2 0 
1 «C) n ID-ALL S E v t f c S "OS 3 9 0 I P 1 3 2 0 = 3 • - 1 2 Q P L f l V ' 0 1 C C € D Q 3 " l E C " S C « - 2 0 E -
3 . . . . . s c nrT' inN 
1 3 n . r a p S O O . H O O T 4 0 0 1F S C r H l TM6M M 1 - 9 C 
2 0 M - 0 4 JO 
3 0 M S l A Z O T ' y c e c e c i s c i M i i 
< 0 nrtfam 1 7 7 0 4 2 0 RETLRN 
5 5 D . 3 C * 4 3 0 " I f l o t t x w e « o » e i>n*t>« 
e O S C - u i G C S u f e 1 7 4 0 4 4 0 IF r < M 0 < 0 i / D l tMtN ItlC 3 2 1 0 0 
7 0 L I - 3 4flf l I F RXI<OI /OC r ^ X M | W T a 3 l l - 3 ? * H I , n » 4 « t i | 3 3 i | 
0 0 f * v A Y - o 3 ' » - * a * 4 i . f c c n c r « r . c c i . « n o m n i a -UO*CXl.«£>-4CCC*4 4 bu ntTUMN 
CCCP4CCCP4CU.ICCI3* 4 7 0 'dime* s l o p b l o « i u u n d p r i n t . 

u r - 1 4<io R <EC 330001CKC 3220011/ r s - o THEN a o n u B « s o 
1 0 0 r T-O 4 V 0 P R I N T * * , " 1 ! 
1 1 0 t t - Q 300 r.ttc 334C"/ 
I / O H | - J l H y - 5 310 I F P f i C K < 3 2 0 « » 1 - 2 3 3 IMCN 0 0 1 0 1 2 7 0 
IJO V f . . \ . 1 l . ftvo r i n M i t i M » i 
1 4 0 f l l * 3 i n . ' * l 3 3 0 « E I U « N 
ISO f l - l i t l - l 340 l i r e l a w 
1 6 0 0 1 - . f 350 II' C t E K I 6 3 3 l l O I < > » 4 M O I'lXK < 6 S / I I O > \ > 1 Jl. II«.M Mt I U 
>70 P C / E zxm.o RK 
1 0 0 5 - 7 5 6 : 5 1 - r . 3*0 EIEC 3 2 3 0 0 
1 9 0 B « « - C H » « 2 J J » « 0 + > « < 2 2 7 1 • O K I 3/0 r u > Y - T 2 3 a > y w a ' 
-OO IVOTO 0 3 0 3B0 RETURW 
2 l u rev. u i i o 30O "hlan ir 
2 2 0 5 1 * 6 £.00 RNINRANI ,CTI*IM=* {4. I » > : SRICTLHN 
2 I O A-JCTtSTV.tOJ 6 1 0 0 « f i « r u» 
2 * 0 B - 3 2 3 v l A 7 0 POKE 3 2 0 9 3 . 0 
7>50 C * * E c » O I 6SO ir vc-o TICK Deexis S40 
-.•<.u i r a > * o c•»)-". t u t u p t > r n . n - i i s - R . i n s r « r A < s 6 4 0 COEUB 3 0 0 

ANC C ' 2 e >-U»£ t ! . C - . l i B - a - l t w GOSUP 370 
2 7 0 A - j a r 5 T V 1 ) O t 3 i i° v r - o TMtw u o s u a 7 1 0 
? n o IF A > v ; T ^ * 5 » S » T 2 E4.6E [ F IV3 e-̂ ffl S > « G-S- 6 7 0 GOSUB 390 
3 2 /.IW n n i a m 4 7 0 
2 W ACTUM. 6 9 0 RETURN 
AOO MVT 1 %T1 . 7 0 0 a t a o a 1 
JIO M W U . K N O ( 7 l - » W « I < 7 I 7 1 0 l l l - o 
3 2 0 I f M l / H I 1NI-N fA-Uf: IF M | < I I IMEM M l - l l 7 2 0 B T - I 

7 3 0 r o n M-I TO I S O 
J4O If » . . M7 n c * i i n r i r 
3 3 0 » t > l J 2 V M I . M l i t u n M O V / , 112 
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MEGAHAWK ZYLOGON 
Fly the sensational MEGAHAWK through the 
Abyss of Time as fearfu l bats and ice age 
predators seek your des t ruc t ion . Be amazed 
as the 4 th d imens ion unfolds i tsel f w i t h 
awesome real i ty. S t re tch your sk i l l to the 
l imi t as you leave the t ime corr idor into a 
new universe. 

DEALER ENQUIRIES WELCOME 

Seek out and dest roy the Andro id Space 
Pla t form that th rea tens Mankind. Break down 
the defense of the ZYLOGONS whose huge 
fo r t resses guard wave a f t e r wave of 
relentless a t tackers . Fast and fur ious 
Full colour Isometr ic Pro ject ion 
Machine Code; Val Franco 

£6*95 inc. postage 
• p u<r i ^ / M i r each 

Post th is coupon to : Birchal l Moss Hall, Hather ton , Nan tw ich ,Chesh i re , 
te l .0270 811948 telex. 367311 CW5 7PJ 

Please Rush me 

• MEGAHAWK E6-95 inc VAT 
• ZYLOGON £6-95 inc VAT 

I enclose cheque/pos ta l order payable to BIG G 
for £ 

Name 

Address 

Post Code. 



SOFTWARE FILE 
{continued from page 180) 

axjm i.to 
730 «€«T «. 
7AO •?».><• r 
7 70 51-2 
730 : 2 * l t n2 - l «FU Ies - l IU f l O i M IT N H - l - l l l l t - 7 

r r c M ' l 10 lC»3iGOEU&!>lOi*e:eT s 
• : • ! ) > 3 5tO Sl-Z 

B?t. :HT- I 
a j o r a - l : r o R M- I 10 <iGOKUP o lO iNE i r 
640 LL«S:-.L»L2 
05K- " - I TO JOO 
HM a « . t T.LO 
67' j K i l l s 
AIM 4 
uvo ST-4 
VC.J Fffr-1 
« | 4 I |» I3(N1»13 

«'. rc^ n-S 10 /lUUUiib fcu-iMi . f h 
•)*•• I I - 1 . H 1 - J . K f . N" l Tl> StMK*/U «IOIM.«> -

I 2 * I 3 | N > | 1 
IT? TRM M.I TC 7,0WUII 6 I U I M « I 
I / O i ; - 3 l W T - 3 
-U i#-; l> / l l l l l .Illl ( . l i n t * 11 
• j ^ , I ;-O|f1|->9|F0A N«l TO l i M U . l i 6 l o : - * . l * 
1 >.«.«> s i - m n i - n i H r - i i ( 2 - i i i r a n 11= j TO t i i :-o=ufc £,I>.':NE>.T 
IOIV ; i - t : n i - i i t u i < m- i i n 4ir.ir-.in- ( . i m N i i t •. 
| . ; n - I FCFt r . - | 10 i9:uOJUfr n l v i H I i l M 
: . j o : . - l : M . - l : i O P M- I TO 4iG0=Ut OIOIMCIT u 
1©4.» M | 3 i 3 i N-L 111 £.::.uri l l i «.IO:NS «" K 
-. : | - I 7 : M : - 1 - | FCR M-I TO T:20=UT 6 lo :J . I • • I. 
IVCFJ :;-.-:M2«SsrOR M-J TO 7|G0=UE OIOI'IEJ " r< 
,070 ZZMtrCMiFUN M-J 111 -tiClKUD c i o - . r c i i n 
i f f i r , r i - i ' i - : - . ] 3 t f O K N - l , LI lo:su±ut> £.10: 0.1" i< 
i . t i - ; J - l : M J - u r o R M'J TO 4iGOSU& o l O i l f c i l u 
1 I'LL. : r - l " i - 2 r . - l 10 d:cU:uio £ . l o : s r « " M 
l l t o S.- - - . :^?-- : rf|R M-. TO 7lG0SUk g i u i H - l l •« 
:120 : i - = : H i - i n u i < M - I 111 7icrisut- . l O i M f . - •• 
I I *•'• n r » f M : 0 ' 0 " 
I :4-i < ,71. 
!»;•• Ml : T : I I I I I . - N ; . - | I . - I N . - 1 
I I-.-. » S . | _ .'.'lOUUII; I " l UL « M 
i t - . . « - * : m t ^ I 7 : , •«••) 1 • , i , » rM i * , i , 1 
l i i " |MI« . . / , ' VUII' 1 III 1 • I' »''»• I in 1 » " I I •! r»"i In 
I W W I 
1 1 I I I u i l l 4:1-41 f i r ,1 «l 1 .|.-,p.iri -111 - 4-
!:•»•• t i .»» TM|;N D i - i . t .0? 
l i i w s o t c - s u i / 

;« m --. i n M mi - in 
I , - . . T T - T T - l i TT- l TMEM • K I I H « , , . . t v 
t L i » : > i : « n < " /.rcrcrfrEGGGGC-ccc^iC-
l24o ST* I 
1730 M i - - : M r - i i i 11 = 111 6 
:2a--> f i t-. N - l TO f . / i ! N i ) . - MiGOcUE I K " 
1270 I M © M l 
I .NO FI«>"T»3IL?33, , IPSIWTE5.5"' IM5«<4.20;.- : :FC* M- I 111 

£t :Ft .Ai 'V ' .STS* <Ml • •C ' |ME*T M 
129\> - A l M I « U ' • i J . O K i r . ' W M r H M . I M lCW« : r . • • ;2= 
• |CH=» - : L M O •2431 : : It- S-4U0 r w i . , O R n r 
•«£.• : » W I 26' I CMS 4 < 12B> I CtM »•• i tCrt i« o . ; . : 1.-I f . •5V1 : 
: > .0 r ^ . - - m rv. r^- r rr, re Ci€ F E DC D £ CC 0 : • 
L"10 IF VT.-1 -TN t w o ITILO 

I n i l T i p ' i 

I -

Verify 
Man Wagstaff. 
Richmond, 
North Yorkshire. 

THH I'St'.M METHODS of chocking that a 
program has been recorded satsifactorily are 
to enter 

•CAT or "L. " "8000 
ar.d then replay the tape. Unfortunately, these 
methods simply check that there is something 
on rhe tape. X o check with the actual program 
jrt the machine is made. This program 
provides such a facility. 

It is written in assembler language to 
produce the necessary machine code-routine. 
As it stands the code starts at &COO but it is 
relocatable and can be assembled anywhere in 
RAM so as not to interfere with the program 
which is to be recorded — alter line 4. 

Enter the listing shown, record it and then 
Run it. Rewind the tape to replay the 
recording and enter 

CALL &00 
You are now using the machine code to 

check that your recording of the assembly 
language listing is OK. I f all is well you 
should see the program's name followed 
eventually by "Verif ied O K " . I f you get the 
message "Failed-record it again" then what is 
on tape does not agree with what you have in 
the machine. 

For other programs, assemble the machine 
code somewhere convenient in RAM. Record 
your program, rewind the tape to the start of 
your progrm and then Call the start address o f 
the machine code. 

l i - . - l k l - C l - l l l l I I—li r . * w l«Ctr» 15/.. 
I ' . ' . ' fCH M - l l o V J l M . l l Si ..I I! 4 it l 1 / 411| I ' l l l MI * I ' / * , • 
Ml ITMCmATr T i t 0CrCMeEB" l l< 'MMT»a60 . " * l tFO M. | lO 
L l i • h i m » a n » t o * i « i r n i i IMI XT I< 
l i « l*'UI< M- l I I I l ' . w i K H 
M 

1350 l -on. b . 3 * 
1360 S>256i50£Ub l ' « J i U 4 J ' U0I1I /OO. / a u . u m . f l f t . 
I37<1 FBCMT»riA.T-£#iF 
136'/ M- iVr ' t tK.«OM.ur i r o -CDLKas" 
L.'W CI>«CL LIIO'I »TU'» 
1403 FOR M - l i n lO 
1«10 IF : C . 5 ( M by i 'J \C.!M 
Ifi-.v. W i t M 
1*3-3 not. .CET -
!«+•". dlSOlAv icorcs. 
I4BO CI.3 
1460 Ffi lXT- MIOM SCOSeS" 
1470 FOC M- l TO l<r 
L4T»J FMLFCL U5INS- T< ffCCCC V. X' INISIMM V«I 
S> 
|4>M »R«T N 
13U. n i l H I H - M I M f <IICSB W MIITCM 10 PLft' 
1310 FO" M- : l u UJ>J 
in?.) (F » f f> m H i t M a t t i i i i u i - u * i n I M H - i • 
" i i i r n crt to 30 
13W • « . " M 
1340 e - 2 3 « i 9 l - 2 3 6 
nrvo r - . -o 
I36I) 5C-/SUOIMI» I/4L» 
1370 <.«-! 
l 3 l » M I - l i - O - i I » : - 3 i M 2 r 5 , 1 1 - 1 i 1 2 ^ 1 
i s 'w eoswf 6 i o 
IAO. IF =E€> 'i>29C>«126 iM 6EEK<a1i2ao>-204 l>. I H i T ' 
" l i l l .s SO Fl s r I S M 
1610 FQft N - l IO lUOO:NII t M 
1620 EOTO 1440 
laJO ' w i » r 113.-1 t c t y e 
16-10 =0= •»'« " 0 N STEF - 1 
laso 6 i n . : i - = m i 
1660 "ta<n- l l - iN«in» 
i o / o w i t H 
I6&J CLi 
16*70 FBtKT- arw4l n e a r * ' 
I/CO »L»INTT»«IVT|FF<TMT|»«I:^.T• PUEFTSE ENTE-

1710 iNFuT- -:M«:NI 
i / so a iMi -n r . 
1720 SOCO 1440 
1740 r t n » l %* 1 .«•> 
i / s o ci M i r d i M T i . r . i M r . * i r f f r TIINNCL t c t t c -
i U C n i i i i r F i i N i o i n i N i i i i r . 7 . * . i i « r • i i r n i N n M i k i . i m i M i a t n i 
W l l t W l t 1333. 
T / U l H ' l l l W 
1/70 ' i M l f i i f l l m * 
1700 CU6 
1790 F«TKT«:rT.-DCi VCXJ NEED INSTRUCTICWt"' 
i(loo r . s - i > » t > t i i r /.»>.••<•• r.sn oa-. y-N- ->FV POT; 
IBJO IF I5«--M- IH1N bO 

M M X I n«JN* 
HIV" CI li 
LLIY/ FMIMI I TLB I I I 
1040 PI* I NT • 1̂ *11 NT | PN IN ' 
IIIR/I RNCNR-VBIP MII&IOOI* 
1060 PIUMCf i^ lNi -Mo SOCAT rPCM i i r n ivipt l a r i m " 
1 (170 DRINT-BV F t v i f i i '-«»:«Xn IIH. MUIN • 
1UUO f'KIMC'tUMSCi .W> <U4rOT;M5 N1YSV m.l«.Nj « « 
MI6SILEB M FOSBIf-t.'-
l l l /O rRIMTlF«IVT^PFC3S &i£»CE * 
1<»C0 IF !•••£**•.>• • n e w lOOO 
1*710 CLS 
1920 IMMNT- TFTCF F:OS DIFFERENT 5TiV3t= IO P 
.".&= .%S F0.LCMS" 
1930 r'UlMT'-.taije L* 
1940 PRIMF A I L T H I MUM A FMIRLV KJOE 3/IP. • 
L"J30 PRLNT"»T*-J» 2 • 
1-/60 PRINT- r"i STAG? T£8J- r - U - l ^ S Wi l l i UH*. I 
i'iNO LAHUE u w t ; IN U TIM FN Tien. • 
1170 PRINT-kt«o« 3 ' 
IVIIN PRINT* A MIEN -ORTR£6S,VERY TRSCKV AT L-UIMIU.-•.•riu I'll INI I CM INT-I'M vr. t l W 
r r o o IF IIKEY>' • T N -VT/J 
2010 r.l.B 
-joao I'LRLNI 4 • 

PrdNC IMt MA;c . IMI» M-.tUII II LIJI IT l - n n c r i M TO 
-/ir.Tirn ivir. cCMCTU'l ior A TUXHEL MITM CIVIMUH.-I »MCCM A 

III WIlV THIN1 • 
7040 I'll 1 NT 'PRt'JB 0 » « a 10 'J 1 All I • 
-031.1 I I i s i f V i - ' • n e w « f l l * N ELSE 3030 
3060 OOTO 2063 
7070 Inurt MtOIBP r r r t f 1«lr» w w » v 
AIIIO IXUl l ' I ' IN I f o d l l l l M - l l M M l . Mils-
209O PRINIH234, '(.040IM1 O W 
2IOC POI.-C 
21 10 I<1 Al> A» 
212C- Ec T-Es Ix 'Jt I t THE1* =Ei'-D - t 
1X1 t o 10 
2130 PCKE 
714f, <-«4l 
2130 U I ro 71 
2l6(- IVI-FT •>.320C'J.=£. I».--'-.IK..OI ,!I7,7I>,63,C6, 1F.A6.BT. 
...O'- .A7 ,04 .30 .0 : .CS..FF.:6.F4.86,B0,A7,U4,SO.01 .TX..70. 

c.j .4h. -£..I " . n r . - . . r r . f . - . 7 Z . e 2 . C 6 , 9 F . E 7 . e i . 3 0 . l o . i i - . l o , 
4|-|,26,F7.&E,04. :F .&C. /C .M.C/ . .V I .1 7 ,n< , in ,OF.30 
(•?. 41-1.26 
. . / • / U«IM » n . r i 
7111 rViTA i . 3 S K . l . d £ . - / « . i . ? . « A , e 4 . U I . (17.76.06,06,B- ,A7, 
W i f r . r o . 3 0 , 0 1 . S C . 0 3 i f T . 2 6 i O . 3 9 
I f f / UIT.I . J . i . o . l l -•>.*/ . , 04 ,01 , R3.3«, 12. <lc,&.. A / , 
N4 1O" .1 • . .AI ,<I - . . 4.. W..OR..TIN.AT.W.RR,RI', 3 . . I . HI. . 

n . r r , , r i 
. R^'-I ." •* •'. if .nt.r*, IA.A« ,OI ,0I .ILO, L• -.OI . I R . 
3 7. Hill Ml . ' * .H7.7t i . rF . 30, Mr .1 * , A ' . J4 . 
-.1.01 .CU. F r . 2«.CO. 
; 2 | | | liMlM . • (.,.•.•« . I>:.C«. >4,A6.64 ,BI , f l 0 .27 ,u» , i i« .rr . 
P7,7D. 6 > . ! 9 . Z O . u l . c a . I r . 7 f c . r i .(M.. O.HT . TD.6i , 3 ' 
;.- • r.I'ITII - . . - 6 , i n . r . - , , n , .m ,Be .6 - - . 

n i , o r . , o a . R R , j f . E R . ; » 
:?••) Ei'.T" -

1REM VERIFY 
2REM A. WAGSTAFF 1983 
3F0RFX=0T01 
4P7.=&C00 
5COPT F"/.*2 
6LDA#0 
7STA&70 
8LDA&18 
9STA&71 
10LDA#&40 
11LDX#3 
12LDY#&C3 
13JSR&FFCE 
14TAX 
15LDY#0 
16-title 
17LDA&3D2,Y 
18BEQ begin 
19JSRStFFE3 
201 NY 
21BPL title 
22-begin 
23TXA 
24TAY 
25-bget 
26JSR&FFD7 
27BCC char 
28CMP#S«FE 
29BEQ eo-f 
30-err 
31BRK:: 
32P7.=P7.+ 1 
33$P7.= "Fai 1 ed record 

it again" 
34P7.=P7.+24 
35COPT F7.*2 
36 .eof 
37BRK:1 
38P7.=P7.+ 1 
39$P7.= nVeri-f ied 
40P7.=P7.+ 11 
41 COPT F7.*2 
42BRK 
43-char 
44STA&72 
45LDY#0 
46LDA (8t70) tY 
47CMP8<72 
48BNE err 
49INC&70 
50BNE cont 
51 INCS<71 
52.cont 
53TXA 
54TAY 
55BPL bget:1 
56NEXT 

OK" 

Self delete 
David Gribble. 
Tack ley, 
Oxfordshire. 

M A N Y USEFUL utilities have been published 
for the Sinclair ZX-81 eg., dissassemblcr, 
memory left, hex loader etc. 

(continued on page 184) 
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ROSE SOFTWARE 
EDUCATIONAL SOFTWARE 

FOR THE SPECTRUM 
(16K or 48K) 

YOUNG LEARNERS 1 

4 p r o g r a m s for t h e y o u n g 
c o m p u t e r u s e r : - a b a c u s , 
t e l l i n g t h e t i m e , s h o p p i n g a n d 
s n a k e s . A l l w i t h e x c e l l e n t 
g r a p h i c s . A n e a sy i n t r o d u c t i o n 
t o c o m p u t e r a i d e d l e a r n i n g . 

G.C.E. "O" LEVEL FRENCH 
VOCABULARY REVISION 
6 p r o g r a m s o n o n e c a s s e t t e . 
T h e first 3 p r o g r a m s tes t 
v o c a b u l a r y u n d e r v a r i o u s 
h e a d i n g s : e g " o n h o l i d a y " . 3 
f u r t h e r p r o g r a m s : - h o m e w o r k 
t es te r , c o m m o n w o r d s a n d 
p h r a s e s , a n d I r r e g u l a r v e r b s . 

£5.95 
per cassette 

(inc. p&p) 

G.C.E. "O" LEVEL MATHS 
REVISION GEOMETRY 

6 p r o g r a m s o f m u l t i p l e c h o i c e 
q u e s t i o n s , c o v e r i n g p r o p e r t i e s of 
p a r a l l e l l i n e s , t r i a n g l e s , v a r i o u s 
p o l y g o n s a n d c i r c l e s . A l l q u e s t i o n s 
use g e n e r a t e d n u m b e r s . A n 
e x p l a n a t i o n o f t h e c o r r e c t a n s w e r 
is g i v e n . 

We haue a large range oj 
educational programs for the 
Spcctrum and ZX81. 

Send sae for catalogue of all our products to:-

ROSE SOFTWARE 
148 Widney Lane, Solihull, 

West Midlands B 9 1 3LH. 
Retailers — Our product* a ie avai lable Irom: Micro Dealer, Farra i i i i & Cra ig , 
Tiger. CenlreSofl, Lelsuretoft . A lpha Software D is i i i bu tu r v L im#tr«v. Coll ins t Cu 021 705 2895. 

THE NEW LOW COST 

UVIPAC 
EPROM ERASER 

<v/> 

DELIVERY 
E X . S T O C K 

Now available 'J g r o w cost e t ' cc t ' vo woy l o orasn vnur E PRO Ms Designed 
especially for the homemccrocou ipu ler enthusiast , the UVIPAC is the dea. solut ion 
»v'iijn r:iiick erasure ot just a couole of EPROMs is required. A special type of 
discharge lube is used to achieve the compact 9 0 8 0 x i O m m dimensions nf Ihe 
^ r i n s powered unit ' . v - ic - enables up to 3 EPROMs o ' any size cr 1 CP J w i t h on-
board EPROM to be eraseo m " b to 2 0 minutes usual ly. T->e EPROMs arc s imply 
•oaderJ inio ihe conduct ive -'oam pad supplied ~nc inserted i - t o t " c ur.i; -'or the 
•equiredpei iod. The UVIPAC c?-" he s-.ippliml w i i h ;i inul i m l ixed I S m m u t e t imer as 
an optional extra th«? UVIPAC 17} 

Prices are as fo l lows. 
Coo nfr y 
U.K 
Eumpft 
U.S A 
AuMrnl.a 

UVtPAC 
£21 4 5 
£20.00 
£ 2 3 0 0 
£24 0 0 

UVIPAC iT) 
£ 2 6 . 4 5 
£ 2 b . 0 0 
r28.00 
£ 2 9 . 0 0 

• UK onco includon VAT nt f I 50 Pf tP i 
Ovorseos p ' ic«s include A imni i postage and nro U K VAT f roo. 

S ' l L l AVAILABLE - : 50 nS«J l 16 l O.bOonoh. For Z X 8 ' RAV. F. l .O Bomd kl l 
T'30.(>:>. 1HK MAM PACK ' . 1 9 . 9 b App lesof t . P.-IIMOM mi-.l l - i ! r y .» ROM:, f 3 . 0 0 
finch. Ail including V A T L P&P COMING SOON. EPROM programmer foi the BBC 
Under £20.0011 

Mail orde- only Make -h~aues etc pavab'e to GROUND CONTROL Ovsrsoos 
customers p'cosc 5art nr. lnternat ion. i l Money Order, or .1 r.f. ACCESS or VISA, 
quot ing cerd nur-'.be- enc sxpu, ' ca :e A SAE or IRC wou lc De asp 'ec iatec w i th any 
enquiries, to ensure 3 ; a s t rep y 

tyrvicndD 
X^TContrcrl 

Sec.ti cde-s 
DEPT YC 
GROUND CONTROL. 
ALFREDA AVENUE. 
HUH BRIDGE. 
ESSEX SS5 6LT. 
ENGLAND 

rol/t{)l\t»ir 0702 23032-1 lOmi-Sptn, Mmul.i, (u Fm'.xy 

AllAC< 
T H E U L T I M A T E 

IN/11 ll A T O N ! ! 

sc® _ . 
NOW 

INCLUDES.. . 
Open views from cockpit 

Banking & Pitch • Instrumentation 
• Excellent Sound • Colour • 
• Detailed Instruction Manual 

THIS SIMULATION BEGINS WHERE A L L THE 

— — — 2 J H i i i ^SL 
I c T ^ - M I C R O M A R T S O F T W A R E "" 

84 New Road, Kidderminster, Worcs. 
PLEASE SEND ME STRIKE ATTACK. I ENCLOSE A CHEQUE. 
OR P/O. U.K. for £7.65 ( inc p & p.) Outside U.K. £8.25 (inc. p & p ) 
Name 

Address. 

Card No (if applicable) 
TELEPHONE KIDDERMINSTER (0562) 742142 WITH YOUR 
ACCESS/BARCLAY CARD NO. 
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(continued from page 182) 
I have found these to be most useful for 

development of machine-code programs by 
including them all in a starter program which 
can be loaded from tape before commencing 
the machine-code program. This however 
raises a problem when the machine code is 
completed as 1 then have more than a hundred 
Basic lines to delete to leave the new program 
in a finished state without surplus state-
ments. 

M y solution to this problem is to add one 
more routine to the starter program. The 
purpose of this routine is to delete all Basic-
line numbers within a range, input simply as a 
start and end number. The routine can safely 
delete itself! 

The program to delete the lines is a 
machine-code routine consisting of 94 bytes 
held in a Rem statement. 

Initially the hex code in the left-hand 
columns of the illustration are entered into a 
line 1 Rem statement using the hex loader and 
may be checked using the hex display Kasic 
lines. 

Do not delete the loader and display lines at 
this stage because the completed program wil l 
do this for you. 

Use the Edit function of the ZX-81 to create 
line 9982 being a duplicate of line 1, enter 
lines 9980 to 9994. 

Save a copy at this stage to guard against 
any possible errors in the entered program. 
Enter Run 9980 and respond to the start and 
end number requests using 1 and 230 
respectively. I f all is well these lines wi l l then 
no longer exist as illustrated by the listing 
following the report code 0/9992. 

I f all is not well then double check the 94 
byte hex code in the Rem statement. The 
program wil l detect any obvious inconsist-
encies in the line numbers entered. 

For old ROM machines three changes are 
necessary to line 1 before it is edited to line 
9982. These are: 

POKE 16519.32 
POKE 16526.40 
POKE 16606.258 

Entered as direct commands these amend 
the underlined hex lines as follows. 

CD 20 OF CALL 3872 
21 28 OF LD HL 3880 
C3 F8 19 JP 6648 

The program as described wi l l be o f most 
interest to 16K users who write their 
programs in machine code. The finished 
program wi l l , however, work on a I K 
machine provided that the loader and display 
lines are deleted in the normal way before 
lines 9980 to 9994 are created. 

SOFTWARE FIVE 
Self-delete machine code. 
o o o o o o o o 

3 3 
FOE I 

11 
O E C 
P O P 

S H 
I Y 

3 6 0 2 
C 5 
c D t e F 9 
F D * E F A 
1 8 0 7 
C 5 
F 0 * 6 F 5 
r D * E F C 
2 1 7 C * 0 
3 E 3 b 
17 
2 3 
3 6 
2 8 1 3 
7 8 
•3E 
3 8 0 F 
2 3 
200* 
7 9 
3 E 
3 8 0 7 
2 3 
5 E 
2 3 
5 6 
1 9 
1 8 E 7 
2 8 
C I 
E 5 

ft P T 

> — • > — 

L O 
P U S H 
L D 
L D 
J R 
P U S H 
L D 
L D 
L D 
L D 
R L A 
I N C 
C P 
J R 
L D 
C P 
JR 
I N C 
J R 
L D 
C P 
J R 
I N C 
L O 
I N C 
L D 
A D D 
J R 
O E C 
P O P 
P U S H 

t 
B 
D C 
P. 
C 

3 C 
B 
C 
H L 
A 

H L 
I H L I 
7. 
A 
( H L I 
C 
H L 
N Z 
A 
( H L ) 
C 
H L 
E 
H L 
D 
H L 

H L 
E C 
H L 

H L 
2 

IY-7 
I Y - 6 
7 

I Y - 5 
I Y - 4 
1 ^ 5 0 8 
3 9 

1 9 
B 

1 5 > 

*

C 

7 

HL) 
HL I 
D E 

• 2 5 

L I N e l / 2 D A T A 
F A S T 

L O C A T E R O U T I N E I N M E * 
S E T - S L O W " R E T U R N 

S E T L 0 0 ? S = 2 

S E T L I N 5 1 S 3 A R C H 

2 N O L C C P O N L Y 
S E T L I N E Z S E A R C H 

S E T S T A k T A D D R E S S 

C H E C K E N O P R O G 

C H E C K H I G H B Y T E 

p c u f n 

C H E C K L O W B Y T ' i 

F O U N D 

C A L C . S T A R T N E X T L I N E 
J U M P T C T E S T 

I0D8 DJNZ *0 > LOOP FOR LINE 2 
J1 POP DE RETRIEVE ADDRESSES 
E i POP HL 
F021 OO^TO LD IY 1633* RESTORE IY 
A 7 AND A 
E 352 SBC HL DE CALC. REDUCTION 
DO RET NC VUG TRAP 

LD 3 H LOAD REDUCTION 
4D LD C L 
19 ADD HL DE RESET ADDRESS 
05 PUSH DE STORE HIGH AOCRESS 
C0A009 CALL 24 77 CHANGE POINTERS 
E3 EX DE HL LOW ADDRESS TO OE 
2ACC40 LD HL 116396) SET "STOP-
2229*0 LD 16*2 5 (HL 1 
EL POP HL HIGH ADDRESS TO HL 
C J P N ? JP &6* 9 JUMP TO ROM L0IK 

Basic driver lor line deletions. 
9 9 8 0 R E M C L E A R 

L E T 0 = 5 * 2 5 6 * P E E K 1 6 * 2 6 • P E E K 1 6 * 2 5 
° E M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
P R I N T " I N P U T S T A R T 
F J R I = 0 T O 2 S T E P 2 
I N P U T L 
P R I N T L 
I F I = 0 T H E N L E T L = L - l 
P O K E 0 * 1 , I N T t L / 2 5 6 ) 
P O K E I•*• 1 1 L - 2 5 6 5 1 N T ( L / 2 5 6 ) 

" E N D 

9 9 3 1 
9 9 8 2 
9 9 6 3 
9 9 8 ^ 
9 9 3 5 
9 9 6 6 
9 9 8 7 
9 9 3 8 
9 9 6 9 
9 9 9 0 
9 9 9 1 
9 9 9 2 
9 9 9 3 
9 9 9 * 

ETC 

P R I N T A T 2 , 7 
N E X T I 
R A N O U S R I 0 * * ) 
P R I N T A T 5 1 2 ; , , 0 U F = 
G O T O 9 9 8 0 

I N P U T - T R Y A G A I N " ; A T 0 « 0 ; 

9<r X ' S X X X X X X X X X X X X X 
Hex loader for line 1 Rem. 
1 R = v X X X X X X X X X X X X X X X X X X X X X 
LO L ^ T X = 1 6 b l * 
CO L E T = 
i C I F A S < > « « " T H E N G O T O 6 U 
<t0 I N P U T A S 
5 0 P R I N T A T 2 0 , 0 ; A S 
bO S C R O L L 
TO IF A S = " S " T H r N S T J P 
3 0 P J K E X , 1 < > « C 0 D = AS • C O J E A t I 2 ) - 4 7 6 
9 0 L E T 1 
1 0 0 L = T A i = AS I 3 T O \ 
1 1 0 G O T O 3 0 
n c X D I S P L A Y F O R C H E C K I N G . 
2 0 0 F O R 1 = 0 T O 9 3 
2 1 0 L E T A = P £ E K ( i e 5 1 - t » I 1 
2 2 0 P K I NT C H R S f I N T t A / 1 6 ) » 2 8 > ; C H * S U - l 6 « C X N T ( A / l b l l * 2 8 » 
2 3 0 N E X T I 

1 REM tri—pixel plotter 13 CLEAR 49999 
4 DATA 237,75,125,92,197,121 14 LET A=50000 
5 DATA 254,255,40,4,12,205 15 FOR N=1 TO 53 
6 DATA 223,34,193,197,121,254 16 READ B: POKE A,B 
7 DATA 0,40,4,13,205,223 17 LET A=A+1 
B DATA 34,193,197,120,254,0 18 NEXT N 
9 DATA 40,4,5,205,223,34 

10 DATA 193,197,120,254,175,40 
11 DATA 4,4,205,223,34,193 
12 DATA 237,67,125,92,201 

Tri-pixel plotter 
Kenneth Baker, 
Bitterne, 
Southampton. 

THIS SHORT ROUTINE wi l l allow you to Plot 
several pixels at the same time, giving the 
eflect of a thick line. 

The technique used is to Plot normally, 
Save the position, then Plot the positions on 
either side of the original in both the x and y 
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SOFTWARE FILE 
dimensions, before restoring the original 
position for the next move. 

It is especially useful for distinguishing 
between two plotted routines, as the example 
sine wave program wil l illustrate — where one 

curve is plotted normally, and the other using 
this routine. 

There are only 53 bytes in the routine, 
which can be entered at any convenient place 
in memory; and lines 13 and 14 of the Loader 

program and line 70 of the sample program 
can he changed accordingly. The programs 
should be saved before they are run. 

A hex dump is also provided for those with 
suitable resources. 

Sample program. 

10 FOR N=0 TO 255 50 FOR N=0 TO 255 
20 PLOT N,80+80*SIN <N/128*PI) 60 PLOT N,80—80*SIN <N/128*PI) 
30 NEXT N 70 RANDOMIZE USR 50000 
40 DRAW -255,0 80 NEXT N 

Catalog 
M J Curtis, 
Sta/bridge, 
Dorset. 

T H I S PROGRAM IS in tended to be put at the 
beginning of the user's program tape to keep a 
record of program names and the tape count er 
reading of programs on the tape. 

Although the program does not really need 
any instructions here is a summary of the 
options and what they do. 

When Run the program displays a menu of 
five options. Option 1 wi l l search for a record 
with any part matching the search string. I f no 
record is found ihe program prints a message 
and sounds a beep. 

Option 2 wil l list all the records prompting 
for a Return with every ful l screen. 

Option 3 is for entering new records, firsi 
the program name is entered, then the tape 
counter reading. 

Option 4 allows editing records. The 
records are searched as in option 1 and the 
first record found is displayed and the 
program asks i f this is the record to be edited: 
i f no then the program returns to the menu. 
After the revised record has been entered it is 
printed on the screen and the user is asked i f it 
is OK . I f no the process is repeated, a yes 
returns you lo the menu. 

Option 5 ends the program. I f any data has 
been added or altered the program prompts for 
the tape to be rewound and then the usual 
prompts for Saving programs. There is no 
option for deleting a record, however it is 
possible to delete a record by editing it and 
inputting the new name as * — an asterisk. 
The line wi l l then be ignored, but the number 
of records wi l l be misleading until a new-
record is added. 

The data is input in a novel way by Poking it 
into dummy Data statements in the program 
area. The Data statements are read until the-
asterisk — signifying an empty record — is 
found. The line number of the current data 
statement can he found bv 

PEEKI63) + 256'* PEEK(64I 
This information is then used to calculate the 
location that the input data must be Poked so 
that it appears correctly in the program Data 
statements. It is for this reason that it is vital 
that lines 5 to 260 must be typed in exactly as 
showrn. I i would be a good idea to Save the 
program after typing in, as any error wil l 
probably be fatal when Run. 

It is very important that no line with a 
number less than 300 be altered so thai it 

(continued on page 187) 

5 REM < C > M . J . C U R T I S 1 9 3 3 
10 GOTO7O0 ' 
2 0 0 D A T A 1 0 0 1 
2 0 1 DATACATALOG 0 8 0 
2 0 2 DAT A * * * * * * * * * * * * * * * * * * * * * * 
2 0 3 D A T A * * * * * * * * * * * * * * * * * * * : * * * 
2 0 4 D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 0 5 D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 0 6 D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 0 7 D A T A * * * * * * * * : * * * * * * * * * * * * * * 
2 0 8 DATA* * * * * * * * * * * * * * * * * * * * * * 
2 0 9 D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 1 0 D A T A * * * * * * * * + * * * * * • • * * • • • • 
2 1 1 D A T A * * * * * * * * * * * * * * * * * * * * * » 
2 1 2 D f t T f l # > - * * * . * 
2 1 3 D A T A * * * * : * * * * * * * * * * * * • » • » • • 
2 1 4 D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 1 5 D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 1 B D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 I 7 D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 1 3 D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 1 ? D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 2 0 D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 2 1 D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 2 2 D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 2 3 D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 2 4 D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 2 5 D A T A * * * * * * * * * * * * * * * * * * * * * * 
2 2 6 D A T A * * * * * * • * • * » * * • * * * * * * • • 
2 2 7 D A T A * * • * * * * * • * * * * * * « • • • * • * 
2 2 8 D A T A * * * * * * * * * * * * * * * * * • • • • • 

2 2 ? D A T A * * * * . • • * • • * * * * * * * * * * * * * 
230 DATA** * * * * * * * * * * * * * * * * * * * * 
231 DATA * * * * * * * • * * * * * * # * * * * * * * 
232 D A T A * * * * * * * * * * * * * * * * * * * * * * 
233 D A T A * * * * * * * * * * * * * * * * * * * * * * 
234 DA T A * * * * * * * : * * * * * * * * * * * * * * * 
235 DATA**** * * : * * * * • : * * * • . * * * * : * * : * 
236 D A T A * * * * : * * * * * * * * * * * * * * * * * * 
237 D A T A * * * * * * * * * * * * * * * * * * * * * * 
238 D A T A * * * * * * * • • • • • * * * * * * * * * * 
239 D A T ft * * * * * * * * * * * * * * * * * * * * * * 
240 DAT A* * * * * * * * * * • * * * * * * * * * * * 
241 DATA** * * * * * * * • * » • * * * * * * * * * 
242 DATA * * • * + * * • • • * • * * : » : » * * * * * * 
243 D A T A * * * * * * • • • • • • * * * * * * * * * * 
244 DR TA*** * * * * * * * * * * * * * * * * * * * 
245 D A T A * * * * * * * * * • • • * * * * * * * * * * 
246 D A T A * * • • • * * * • • • • * • * * * * * * * * 
247 DATA** * * * * * ' * * * * * * * * * * * * * * * 
248 D ATA*.***** * * * * * * * * * * * * * * * * 
249 D A T A * * * * * * * * * * * * * : * * * * * * * * * 
250 D A T A * * * * * * * * * * * * * * * * * * * * * * 
251 D A T A * * * * * * * * * * * * * * * * * * * * * * 
252 D A T A * * * * * * * * * * * * * * * * * * * * * * 
253 D A T A * * * * * * * * * * * * * * * * * * * * * * 
254 D A T A * * * * * * * * * * * * * * * * * * * * * * 
255 D F l T A * * * * * • • * • • * • * • * * . * * : * . * * * 
256 D A T A * * * * * * * * * * * * * * * * * * * * * * 
257 D A T A * * * * * * * * * * * * * * * * * * * * * * 
258 D A T A * * * * * * * * * * * * * * * * * * * * * * 
259 D A T A * * * * * * * * * * * * * * * * * * * * * * 
260 D A T A * * * * * * * • • * * • • * * • * * * * * * 

300 INPUT "PRESS RETURN"; D* PRINT'TJ" RETURN 
310 IFPEEK(214>>19THENGOSUB3O0 
320 RETURN 
325 F0KE36878,15: P0KE36875,225 FORJ=0TO200 NEXT POKE36878,0 - RETURN 
330 N=0 F0RJ=lTOR:REflDFf: IFl_EFT$<Ff, 1 >="*"THEN360 
340 F0RI = 1TQ19-LEN(.'S$;>; IFMID*<F*^ I / LEN(S$)>-SfTHENPRINTFf ;GOSUB310: N=N+1 IFC=4T 

HENRETURN 
350 NEXT I 
360 NEXTJ IF<C=1>AND(N>0)THENPRINT"THATS ALL" 
370 IFN=0THENPRINTTAB<4>" 3 t0 RECORD FOUNDS""G0SUB325 
380 RETURN 
390 PRINT"H" INPUT"SEARCH KEV";S* PRINT"1":TAB< 6 >"3SE ARCHING"" •GOSUB330:GOSUB30 

0 RETURN 
400 PRINT".-}" ,H* F0RI»1 TOR IFR»0THENRETURN 
418 READFJ IFLEFT$<F*, l^ - "* -THEN430 
420 PR1NTFJ G0SUB310 
430 NEXT GOSUB3O0:RETURN 
440 PRINT "13" IFR>59THENPRINTTfiB<7>"aH0 R00M1" G0SUB325 FOR I = 1TO2O0O NEXTI-RETUR 

N 
450 PS="" INPUT"PROG. NAME" P* IFLEN<P*)>190RPS=""THEN450 
460 CS="" INPUT"TAPE COUNT";C$"IFLEN<Cf)>3ORC1="-THEN460 
470 I F L E N C P f ) < 1 9 T H E N P f = P f : G 0 T 0 4 7 8 
480 IFLENCCf )<3THENCJ:-"0"+C5: G0T0488 
490 P*=P*+C$:IFC=4THENRETURN 
500 N=0"FORI = 1 TOR READF* 
510 IFLEFT$CFS,1>="*"TH£NN=1 GOTO530 
520 NEXTI IFN=OTHENREADFf R=R+1 
530 L=PEEK(63)+PEEK<64)*256 A=S+48+a-2Gl >*28 
540 FORI=ATOA+21:POKEI,ASCCMIDf<PS,I + l -A ,1>) ; NEXT I 
550 H=1 IFC=4THEHRETURN 
560 RESTORE PERDF:A"S+38:IFN=0THENF»F+1 
570 F*-STR*(F> FORI»2TOLEN<F«> POKEA+I-2,ASC<MID*<Ff#I*1>>:NEXTI:RETURN 
580 PRI NT " .T = INPUT "SEARCH KEY",Sf G0SUB330 IFN=0THENFORI=1TO2000 NEXTI RETURN 
600 PRINT"DO VOU WISH TO EDIT THIS LINE" INPUT"V/N " ; D * IFLEFTfCDf ,1>0"V"THE 

NRETURN 
610 G0SUB450 PRINTFM-INPUT"0K V /N" ;D f IFLEFTKBI . 1 "->"V"THEN6l0 
620 GOSUB530:RETURN 
630 IFH=OTHENEND 
640 INPUT"REWIND TAPE THEN PRESS RETURN";D$ SAVE"CATALOG":END 
7O0 RESTORE " REflDF: R=F-1OO0 S^PEEK< 43;+PEEKC44 >*256 Hf="FF:0G. NAME TAPEOMi l 

COUNT" 
705 P0KE36879.-223 
710 PRINT"!!";R;"RECORDS STORED" PRINT60-R;"SPACES LEFT":PRINT" ISEARCH FOR RECOR 

D C l>" 
720 PRINT"ILIST ALL RECORDS <2.» IENTER NEW RECORD ' 3 > " 
730 PRINT-JEDIT A RECORD (4> >EIID <5>" 
740 PRINT"IWW";:INPUT"OPTION";D* C^VfiL-D*) IFC<1ORC>5THEN710 
750 0NCG0SUB390,400,440.530.630 GOTO700 
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(continued from page 185) 
changcs in length. 

The program is written so that it wi l l run on 
a Vic-20 of any size and with changes to the 
sound routine in line 325 and the screen 
colour Poke in line 705 wi l l run on the CBM-
64. The number of Data satements can be 
increased on expanded machines provided 
they are of the same length. As the program 
does not change in length when data is added 
it can be re-saved in the same space on the 
tape. I t is considerably more convient to use 
the program i f it is the first program on the 
tape as it is necessary to Save the program 
whenever new data is added. 

The following is a short explanation o f the 
program lines, more in order o f execution than 
the way they are listed. 

Lines 700 to 730 look for the start of Basic 
and print the menu. The option selected is 
input in line 740 and is checked for validity, 

SOFTWARE FILE. 
the appropriate subroutine is selected in line 
750. 

The search option is handled in line 390 but 
most of the work is done in lines 330 lo 380. 
Line 330 reads the Data statements and look 
for an asterisk. The check for a match wi th the 
search siring is done in line 340. The 
subroutine call to line 310 checks for a full 
screen of records. I f the screen is ful l this in 
turn calls the subroutine in line 300 which 
suspends operations until Return is pressed. 
Line 360 prints 'That's all* when the search is 
exhausted. Line 370 produces the " N o Record 
Found" message and sounds the tone — line 
325. Lines 400 to 430 print out all the records, 
checking for full screens and waiting at the 
end of the list for another Return. Lines 440 to 
570 handle data input. The size of the list is 
checked in line 440 to see i f there is enough 
room for another entry. Lines 450 to 490 
input ihe information lo be stored and fill the 
spaces wi th hyphens. 

The check for C = 4 — option 4 — is 
present as lines 450 to 490 are used again in 
the editing opiion. The first empty record is 
found in lines 500 to 520 and lines 530 
calculates the address to start Poking the data 
into place n line 540. Lines 560 and 570 do the 
same for the first data statement — line 200 — 
which is the number of records + 1000. The 
edit option is managed in lines 580 to 620 
mostly by using parts of other routines, this 
allows a lot o f program to be squeezed into a 
small space. Lines 630 and 640 end the 
program, i f data has been added or altered line 
640 prompts for the tape to be rewound and 
then does the Save. 

Lines 5 to 260 must be typed in exactly as in 
the listing — including the Rem — but with no 
space between the line number and the first 
character of data. The data in lines 202 to 260 
consist of twenty two asterisks. When the 
program is Run your input data wi l l appear in 
these lines. 

A model universe 
W Roy Masefleld, 
Holland-on-Sea, 
Essex. 

THE MOTION of two bodies under the 
influence of gravity — the so-called two-body 
problem of classical mechanics — lends itself 
very well to demonstration by computer. The 
mathematics of the problem is quite 
straightforward, involving nothing more than 
Newton's Laws of Force and Motion. The 
possible demonstrations includc such things 
as the capture of one astronomical body by 
another; orbits of satellites; behaviour of 
binary stars and so on, given only the starting 
data. 

When the program is Run, the data is called 
for, and to give you some idea of suitable 

nTTTTTTTTt 

Figure 1. Figure 2. 

M l - 1 3 3 0 
V l » 0 
ft 1 = 3 
X I « 3 C 
y 1 = 9 0 
M 2 * i 
V g » 1 4 . . li 
fl2=0 
>-.£=33 
* 2 = 1 4 3 

G * 10 

f 
M l a 1 3 3 
V 1 B 0 

xiaiie 
y i 
M2»I0 
v 2 = 2 . 5 
fl2*0 
X 2 =0 
y 2 = l A 3 

G=13 

values to start with, I suggest you try out 
those given in figures 1 to 5. Then, when you 
get the feel of it, lo try your own values. 
Angles, by ihe way, are entered in degrees — 
the program converts these to radians as 
required by the ZX-Spectrum — wi th zero 
being the east direction. Negative values for 

the angles arc legitimate. 
The initial posiiions of the two bodies are 

entered as x and y co-ordinates, these being 
the normal pixel co-ordinates of the 
Spectrum, but do not go above x=170 
because the right-hand quarter of the screen is 

(continued on page 189) 

5 REM "MU" Model Universe 110 l e t fg =g*iril*m2/ ( (xs-xi) * (x2 
6 R E M ® u . R . M a s e f i e l d 1 9 3 3 - x l ) + ( y 2 - y l ) * ( y 2 - y l ) ) 

10 REM Input Data 120 IF X2=X1 THEN LET phi=PI/2: 
20 CLS : PRINT "MODEL UNIUERSE GO TO 14-0 

"• PRINT 130 LET phi=PTN flBS <Cy2-yl)/(X 
30 INPUT "First Body: Mass? "; 2-xl) ) 

uil, "Ue loci ty? vl, "Angle? ";al, 14.0 LET flx=fg*COS phi*SGN Cx2-
"x coord? ";xl,"y coord? ";yl,"3 xl): LET f2x=-rlx 
econd Body: Mass? ";m2,"Uelocity 150 l e t fiy=fg*siN phi*SGN Cy2-
? "; v2, "flng le? ";a2,"x coord? "; yl) : LET f2y=-r"ly 
x2,"y coord? ";y2,"Gravitations l IS© LtzT a ix = f ix /m l : LET a2x = F2x 
Constant? ";g: CLS /»2 
40 PRINT TPB 23;"Ml="jm1: PRIN 170 LET SIX=VIx*dt+3IX*dt*dt/2: 

T TPB 23;"V1=";V1: PRINT TPB 23; LET S2X=V2X*dt+ 32X*dt*dt/2 
"PI=";a 1: PRINT TPB 23; MX1 = ";X1: 130 LET VIX=VIX+ aIX*dt: LET V2X 
PRINt TPB 23J"y1=";y1: PRINT TP =v2x+a2x*dt 

B 23; "M2 = " ; rn2 : PRINT TPB 23;"v2= 190 LET aly = f ly /m 1: LET a2y = f 2y 
";v2: PRINT TPB 23;"P2=";a2: PRI /m2 
NT TPB 23;"x2=";X2: PRINT TPB 23 200 LET £ly=Vly*dt+aly*dt*dt/2: 
; "y2 = " ; y2 : PRINT TPB 24;"G = ".;g LET s2y =v2y *d t +a2y *d t *d t /2 

50 LET" d t =0.1: LET al=al*PI/iS 210 LET vly= vly+aly*dt: LET v2y 
0: LET a2 =32*PI/130: LET Xl=Xl + l =v2y+a2y^dt 
0: LET X2 =X2 +10 300 REM Plot 

50 CIRCLE X1; y 1, 2 : CIRCLE X2.-M 310 PLOT X l,yl: DRfiU six, Sly: P 
LOT X2,y2: DRAW S2X,S2y 

70 LET V l X = v l * C O S 31: LET V 2 X = 320 LET Xl = X l + S l X: LET X 2 = X 2 + S 2 
V2*COS 32 • 

30 LET vly=vl*SIN al: LET v2y= 330 LET yl=yl+sly: LET y2=y2+s2 
V2*SIN 32 y 
100 REM Pro cess in q 34-0 GO TO 100 
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SOFTWARE FILE 
(continued from page 187) 
reserved for displaying the starting data. 
When all the data is entered, the program 
starts to plot the paths. I t is not fast, but 
fascinating to watch. Plotting continues unti l 
one of the curves runs of f the edge of the 
screen area, but plotting can be stopped at any 
point by Break, 

A look, now, at some o f the possible 
demonstrations: 

F i g u r e 1: This shows a small mass orbiting 
a much larger one. 

F i g u r e 2: In this, a small body approaches 
a more massive body at an oblique angle to the 
direction of the gravitational force. The larger 
body is initially at rest. The smaller body is 
pulled out of its straight-line path and traces a 
near-parabola, and the larger body is given 
some motion and it begins to trace out a 
curved path. 

F i g u r e 3: Binary stars are illustrated here. 

Connect Four 
A Cregeen, 
Braddan, 
Isle of Man. 

One star is larger than the other, and each has 
been given the required tangential velocity for 
a circular orbit round the common centre of 
gravity. T ry other velocities and see what 
happens: 

F i g u r e 4: This is an Earth-Moon 
simulation. The larger body is given a velocity 
as i f in orbit round the sun. As we are looking 
at only a short piece of this orbit, the lack of 
curvature does not matter. The smaller mass 
is given the velocity calculated to keep it in 
orbit, plus the velocity of the larger. 

The resultant paths are fair approximations 
to what actually happens with the Earth-
Moon system; the moon performs a scries of 
loops and the Earth, because of the mutual 
gravitational action, does a series of cycloid-
like loops. Certainly, the Earth's path is not a 
smooth one. 

F i g u r e 5: For fun, we may sec what 
happens when the force of gravity is repulsive 

IN CONNECT FOVR for the B B C M o d e l B or 
Electron the idea is to crcatc a row of four 
counters. Full instructions arc given in the 
program. It plays a pretty mean game and you 

instead of attractive, i.e., when we have the 
anti-gravity of science-fiction. 

To do this, enter a negative value for the 
gravitational constant. The figure shows two 
equal masses approaching each other almost, 
but not quite, in a direct line. See i f you can 
interpret what is happening i f they are in an 
exact head-on course. 

Adventurous programmers might like to 
develop this program further by including 
action under clectric forces. In this case, 
instead of F*, we shall have FK, which 
depends on the clectric charges (q) carricd by 
the bodies: 

d 2 

The motions resulting from this force 
behave exactly as for gravitation, i.e., they 
depend on the masses of the bodies. 

wil l have to be on your toes to outwit it. 
Average response time is eight seconds. A 
help facility is induded I f you arc completely 
stuck. 

10»TV 235 370DEFPROCENTERMOVE 
20M0DE7 380PRINTTAB(0,28)|lINPUT"Which column",H* 
30PR0CINSTRUCTIONS 390PRINTTAB <0,28)j" TAB<0,26)|• 
40DIM AXC7,6) ,PX<7,6) ,CX<7) ,NX<7> ,CH00BE<5) .CHOOSEY ii 

(S) 400IF Ht»"HELP" THEN ENDPROC 
50MODE5 410IF ABC<Ht><48 OR ABC<H«)>57 OR LEN(H»)>1 THEN GOT 
60PRDCDRAWB0ARD a 3B0 
70PR0CENTERM0VE 411 IF AX( (VAL(Hi) ) ,1)00 THEN QOTO 380 
80IP Hf'HELP" THEN QOTO 130 420HX-VAL(Hf) 
90PR0CFINDY 430ENDPR0C 
100PR0CWIN(HX,RX) 440DEFPR0CFINDY 
11OPROCDRAWCOUNTER t HX,RX,1) 430WX-7iKX-0 
I20IF WINX"1 THEN PRINTTAB<0,2B>|"You win! 460REPEAT 

"t PROCNEWGOiRUN 470WX-WX-1 
130PRINTTAB < 0,28)|"Thinking..." 480IF AX(HX,WX)-0 THEN RX-WXiKX-l 
14OPR0CMYM0VE 490UNTIL KX-1 
150IF H*="HELP" THEN PRINTTAB<0,26)j"Try column "'jU 500ENDPR0C 

Xj"IQ0T070 51ODEFPROCDRAWCOUNTER(XX,YX,ZX) 
160PR0CDRAWCOUNTER < UX,IX,2) 520GC0L0,ZX 
170IF PX<UX,IX)>900 THEN PRINTTAB<0,28)j"I WIN ! 530IF ZX-2 THEN AX(XX,YX)-1 

"t PROCNEWGOiRUN 540IF ZX-1 THEN AX(XX,YX)-2 
1BOPRINTTAB< 0,28)|" 550YX-I020-(YX#128) 

M 560XX-XX»1B1 
200RYX-0 570M0VEXX,YXI MOVE XX-181,YXiPL0TB5,XX,YX+128 
210F0R AGX-1 TO 7iIF AX<ABX,1K>0 THEN RYX-RYX+1 5B0PL0TB5,XX-181,YX+128 
220NEXT 590PROCDRAWBOARD 
230IF RYX-7 THEN PRINTTAB<5,15)\"D R A W"iPROCNEWGOi 600ENDPR0C 

RUN 610DEFPR0CMYM0VE 
235F0R VBX-1 TO 7iF0R FDX-1 TO 6iPX<VBX,FDX)-OiNEXT, 620F0R XX-1 TO 71 FOR YX-l TO 6 
240BOT070 630MX-2« PROCBCAN <-1,-1,t,XX,YX) 
250DEFPRQCDRAWB0ARD 640MX-21PROCBCAN <-1,0,2,XX,YX) 
260GC0L0,3 650MX«2» PROCBCAN(-1,1,3,XX,YX) 
270F0R FX-0 TO 7 660MX-2lPROCBCAN(0,1,4,XX,YX) 
2B0M0VE < FX*1B1),1024 670MX-2«PROCBCAN<1,1,5,XX,YX) 
290DRAW <FX*181),256 680MX-2«PROCSCAN(1,0,6,XX,YX) 
300 IF FX<>7 THEN PRINTTAB ( CFX*3> ,25) »FX«-1 690MX-2IPROCBCAN<I,-1,7,XX,YX) 
310NEXT 700PR0CPTS(XX,YX) 
320F0R FX-0 TO 6 710NEXTYX,XX 
330M0VE 0,1020-<FX*128) 720PR0CCH00BE 
340DRAW 1270,1020-<FX*128) 730ENDPR0C 
350NEXT 
360ENDPRQC (continued on next page) 

Figure 3. Figure 4. 

M l « 1 0 0 
V l « l . 4 9 
fll=0 
x 1 = 3 0 
* 1 « 1 2 S 
M 2 = 5 0 
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fl2«l60 
x 2 = 3 0 

G = 10-

M l = 1 0 0 
V 1 = 1 2 . 1 6 
0 1 = 0 
x 1 =0 
y i « 1 3 0 
M 2 = 6 0 0 
V 2 = 0 . 3 3 
fl2=0 
x 2 =0 
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Figure 5. 

M l * 1 0 0 
v :1 

fli = - 4 5 
>: 1 = 0 
y 1 = 1 5 0 
M 2 » 1 0 0 
V 2 =4 
A 2 = 1 3 = 
X 2 = 1 4 0 
y 2 « 3 0 
G = - 7 
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SOFTWARE FILE 
(continued from previous page) 1090DEFPROCCHOOBE 

1lOOAX-OtBX-0 
74ODEFPR0CSCAN(AX , BX f EX, XX ,YX) 1110F0R OX-1 TO 7iFOR 9WX-1 TO 6 
730NTX-0 1120AX=PX (07., SWX) 
760IF YX-6 THEN 780 1130IF AX>BX THEN BX=AX 
770IF AX(XX,YX+1)"0 THEN NTX=1:ENDPROC 1140NEXT, 
7B01FAX < XX,YX)< >0 THEN NTX-1iENDPROC 1150TRX=0 
790IF XX+AX>7 OR YX+BX>6 OR XX+AX<0 OR YX+AX<0THEN C 1160F0R QX-1 TO 7t FOR SWX-1 TO 6 

X(EX)=0:NX(EX)=0iENDPROC 1170IF PX(QX,SWX)=BX AND TRX<5 THEN TRX=TRX+1:CHOOSE( 
800ZX-AX(XX+AX,YX+BX ) TRX)-QX« CHOOSEY(TRX)-SWX 
810MX-2tBX-0 1180NEXT, 
820REPEAT 1190RAND0MX-INT(RND(TRX)) 
830JX«MX*AX:OX-MX*BX 1200IF RANDOMX-O THEN RANDOMX-1 
840IF XX+JX<1 OR YX-»-OX< 1 OR YX+0X>6 OR XX*JX>7 THEN 1210UX-CH00SE(RANDOMX)IIX-CHOOSEY(RANDOMX) 

VX-10 ELBE VX-AX(X7.+JX,YX+0X) 1220ENDPROC 
830IF ZXOVX THEN CX(EX)-ZXtNX(EX)-(MX-I) 1230DEFPR0CWIN(H1X,R1X) 
860MX-MX+1 1240WINX-0 
870UNTIL ZXOVX I250PR0C9CAN(-1,-1,1,H1X,R1X) 
8B0END°R0C 1260PR0CSCAN(—1,0,2,H1X,R1X) 
890DEFPR0CPTS(XX,YX) 1270PR0CSCAN(-1,1,3,H1X,R1X) 
900IF NTX-I THEN PX(XX,YX)=-10000:ENDPROC 12B0PR0CSCAN(0,1,4,H1X,R1X) 
910F0R FUX-1 TO 7 1290PR0CSCAN(1,1,5,H1X,R1X) 
920IF CX(FUX)»1 AND NX(FUX)=3 THEN PX(XX,YX) =PX(XX,Y 1300PR0CSCAN(1,0,6,H1X,R1X) 

XJ+IOOO 131OPROCSCAN(1,—1,7,H1X,R1X) 
930IF CX(FUX)=2 AND NX(FUX)=3 THEN PX(XX,YX) =PX(XX,Y 1320F0R F0X=1 TO 7 

X ) +50 1330IF CX(FOX)=2 AND NX(FOX)=3 THEN WINX=1 
940IF CX(FUX)=1 AND NX(FUX)=2 THEN PX(XX,YX) -PX(XX,Y 1340NEXT 

X>+3 1350IF CX(3)=2 AND CX(7)=2 AND NX(3)+NX(7)>2 THEN WIN 
950IF CX(FUX)=1 AND NX(FUX)=1 THEN PX(XX,YX) -PX(XX,Y X-l 

X) •2 1360IF CX(1)-2 AND CX(5)-2 AND NX(1)+NX(5)>2 THEN WIN 
960 IF CX (FUX) "2 AND NX(FUX)-2 THEN PX(XX,YX) -PX(XX,Y X-l 

X)*3 1370IF CX(2)-2 AND CX<6)-2 AND NX(2)+NX(6)>2 THEN WIN 
970IF CX(FUX)"2 AND NX(FUX)-1 THEN PX(XX,YX) -PX(XX,Y X-l 

X) + l 1380ENDPR0C 
980NEXT 1390DEFPR0CINSTRUCTIONS 
990IF CX(l)-2 AND CX(5)=2 AND NX(1)+NX(5)>2 THEN PX( 1400CLSiVDU23|8202;Oj Oj 0} 

XX,YX)=PX(XX,YX)+50 1410PRINTTAB(0,4);:VDU141;132;157;130:PRINTTAB(12,4)" 
1000IF CX(2)=2 AND CX(6)=2 AND NX(2)+NX(6)>2 THEN FX( CONNECT ";:VDU 1361 PRINT"FOUR" 

XX,YX)-PX(XX,YX)+50 1420PRINTTAB(0,5);:VDU141;132;157;130:PRINTTAB(12,5)" 
1010IF CX(3)=1 AND CX(7)=1 AND NX(3)+NX(7)>2 THEN PX( CONNECT "j:VDU 136:PRINT"FOUR" 

XX,YX > -PX(XX,YX) +1000 1430PRINT:PRINT:PRINT" The idea of this game is to cr 
1020IF CX(1)=1 AND CX(5)=1 AND NX(1)+NX(5)>2 THEN PX( eate a row of four 'countersThe row can be eithe 

XX , YX)-PX(XX,YX) +1000 r ver tlcal ,hor i zontal or diagonal. Input '0' i-F you wa 
1030IF CX(2)=1 AND CX(6)=1 AND NX(2)+NX(6)>2 THEN PX( nt the computer to gofirst." 

XX,YX)=PX < XX,YX)+1000 1440PRINT" Type 'HELP' for some friendly advice whe 
1040IF CX(3)=2 AND CX(7)-2 AND NX(3> +NX(7)>2 THEN PX( n you are stuck. 

XX,YX)-PX(XX,YX > +30 PRESS SPACE BAR TO CONTNUE" 
1030IF YX>1 THEN AX(XX,YX)-1:PROCWIN(XX,YX-l) 1450VCXt"GET*iCLS 
1060AX(XX,YX)-0 1460ENDPR0C 
1070IF WINX«1 THEN PX(XX,YX)=PX(XX,YX)-50 1470DEFPR0CNEWG0 
1080ENDPRQC 1480PRINTTAB(0,29);"PRESS ANY KEY..."tA*»GET*«ENDPROC 

Searcher 
T Peacock, 
Brighton, 
Sussex. 

THIS MACHINE-CODE program for the Dragon 
32 solves the problem of finding the end of a 
long program on tape when you are stuck in 
the middle. 

Typing Exec wi l l turn the audio on and the 
motor on and for as long as the signal is 
present, the motor wi l l remain on so that the 
tape stops at the end of the program. L i 

mmm 
l i U l h i i h l i i l t i H l i t i 

10 D A T A 8 6 ,BC, B 7 , F F ,23 ,B7 ,FF. 01 
2 0 D A T A 8 6 , 3 C , B 7 , F F ,21 ,86 ,37, B 7 
3 0 D A T A F F ,03, 10, 8 E ,FF ,FF ,31, 3 F 
4 0 D A T A 2 6 ,FC, 4 F , 8 6 ,00 ,B7 ,7F, F F 
5 0 D A T A 8 6 ,FF, F 6 , F F ,22 ,C1 ,07, 2 6 
6 0 D A T A O F ,4A, B L , 0 0 ,26 ,F4 ,86, 0 0 
7 0 D A T A B1 ,7F, F F , 2 7 , O B ,7E ,7D, 1A 
8 0 D A T A C 6 ,01, F 7 , 7 F ,FF ,7E ,7D, 2 9 
9 0 D A T A B D ,BD, D C , 3 9 
1 0 0 F O R 1 = 1 TO 1 6 8 
110 R E A D A $ : P O K E 3 1 9 9 9 + 1 , V A L ( , ,&H,,+A$> 
1 2 0 N E X T I 
130 F O R 1=1 T O 6 8 : A = A + P E E K < 3 1 9 9 9 + 1 ) : N E X T I 
140 I F A 0 8 8 3 4 T H E N P R I N T " E R R O R " 

10 CLEAR 200,32000 
0 

LEAY —1,YsBNE ©DELAY 220 LDA £0 
20 EXEC&HCFFA 120 ©MID CLRA 230 CMPA S7FFF 
30 ORG 32000 130 LDA £0 240 BEQ ©MOTOFF 
40 ©START LDA £188 140 STA *7FFF 250 JMP ©MID 
50 STA $FF23 150 LDA £255 260 ©FLAG LDB £1 
60 STA *FF01 160 ©LOOP LDB *FF22 270 STB $7FFF 
70 LDA £60 170 CMPB £7 280 JMP ©CONT 
80 STA *FF2i 180 BNE ©FLAG 290 ©MOTOFF JSR 48604 
90 LDA £55 190 ©CONT DECA 300 RTS 
100 STA *FF03 200 CMPA £0 310 END ©START 
110 LDY £$FFFF:©DELAY 210 BNE ©LOOP 
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Frac t i on * . D e c i m o l t , P e r c o n l n g o t 
For c v c i y t w o c o l l e c t n n t w o t s tho 
c h i l d p lays a space o a m o u n d thus 
H V M b i t t h i p i r o m ( ins t ruc t ion 
Leva! a n d t i m o a l l o w e d In pot by 
tho teacher or pa ren t 

PACKAGES FOR PUPILS STUDYING FOR 
EXAMINATIONS 

A l l the p r o g r a m s have been p r o d u c e d by very 
e x p e r i e n c e d teachers. T h o y o i l c o n t a i n p rob lems t o be 
so lved on t h e ma jo r themes o l the re levan t e x a m i n a t i o n 
sy l labuses Wherever possib le the p rob lems c o n t a i n 
random. i<-d d a t a , t o that tho p r o g r a m * c a n be used t i m e ar.d 
t i m e a g a i n w i t h i n d e n t i n g benef i t M u t t packs a l t o c o n t a i n 
se t t of m u l t i p l e c h o l c o ques t ion* t y p i c a l oS those l o u n d I n 
e x a m i n a t i o n papers . C o m p l e t e w i t h a c o m p r e h e n t i v o book 
o l R E V I S I O N NOTES E x t r e m e l y UMIUI n t e x a m i n a t i o n day 
app roaches . A l l packs c u n l o i n a p r o g r a m o i h in ts oo H O W 
T O REVISE A T H O M E , W r i t t e n to be c o m p a t i b l e w i t h most 
O Leve l Boards a n d aloo UBelul lor the ractt a b l e CSE p u p i l 

PHYSICS 

T w c p r o g r a m s l u l l o l p rob lems . 
O h m ' s L a w . Re f rac t i on . 
Resistances. L i nea r Expans ion . 
M o m e n t s e tc . , ate. , Ssots of 
m u l t i p l e c h o i c e quest ions. B c o k o l 
nates. H i n t s on rev is ion . Fantas t ic 
va lue 

mmm ml. 

B t o t o g y 
B I O L O G Y 

B t o t o g y A n i d e n t i f i c a t i o n p r o g r a m w h i c h 
Tnrttti ME • » T * •< I V I ' a n t i n a mv^uiiva R i . J « i v J v i • i i a u i i n i , 
M i n e r a l s a n d C a r b o h y d r a t e s . 
Gene t i cs p r o g r a m , m u l t i p l e cho i c e 
ques t ions a n d s u p e r b d i a g r a m 
p lus quest ions c n the a l i m e n t a r y 
c a n a l , k i d n e y . Dower s t ruc tu re . 
Book o l notes H i n t s on rev is ion 

REVISED E D I T I O N 

BBC-DRAGON ZX81 

Two p r o g r a m s fu l l n i p r o b l e ms 
G a t U w i . M o l a r i t y T i t ra t lo tm. r 
G a t u t v 
Mys tery C o m p o u n d ! e t c 3 nolo of 
m u l t i p l e c h o i c e p rob lems . Book o l 
notes H i n t t on r c v i t i o n Very g o o d 
use of g r a p h i c ! . 

Prob lems w i t h r a n d o m d a t a 
011:-Algebra. Equat ions . 
Func t ions . Areas . Per imeters a n d 
Vo lumes Book of no te * H i n t s on 
rev is ion 
A l oa l must for a l l c h i l d r e n 

A aeries o! p r o g r a m s des igned to 

NEW 

Kogramst 
c o m p l e m e n t P A R T 1. Problems 
w i t h r a n d o m da ta on : Propor t ions . 
Percentages. D i f f e ren t i a t i on . 
I n t e g r a t i o n T r i g o n o m e t r y . Book o i 
notes H i n t s cr. rev is ion. 

Computer C O M P U T E R STUDIES 

Studies 
. w A rav lsod e d i t i o n o l the w e l l touted 

nuito o l p r o g r a m s on l o g i c ga tes . 
A lso i n c l u d i n g Boo lean A l g e b i a , 
N u m b e r Bases F low C h a r t s etc 

• ' / • -A C O M I N G S O O N 

T E A C H E R S M A R K B O O K 

Store u p to 1 0 sets of marks for up to 7 C 0 p u p i l s — sorts 
a l p h a b e t i c a l l y (boys then g i r l s ) by form or i n rank o rde r A l l 
op t ions a v a i l a b l e f rom m e n u Pr inter rout ines i n c l u d e d Gives 
i n d i v i d u a l p u p i l p ro f i le . I d e a l for p a r e n t a l I n te rv iews 

DRAGON • ZX81 • SPECTRUM • BBC • DRAC 

F R E N C H 

G E R M A N 

EDUCRTJOrtRL 
SDFTURRE FOR 
fllCRO CDTMERS 

A l l o l Sciool t 's p i o i j i n m t have been comprehens i ve ly 
l o t t e d a n d are r e g u l a r l y used tn schools Please no te that l l io 
p u p i l , pa ren t or tnachnr shou ld check w i t h the sy l labus to 
m a k e t u r e that a l l the componen ts o l the packages are 
re levan t Some Boards may not t e q u i r e k n o w l e d g e of a i l the 
con ten ts of our p o c k a g n n 

EDUCATIONAL SOFTWARE 

5 p r o g r a m s pet p a c k E x c i t i n g a n d 
s t i m u l a t i n g p r o g r a m that makes 
mo ths fur. to l e a r n ar id 
u n d e r s t a n d 
Pa r t I — d r a w s y m m e t r i c a l 
pa t t e rns f i n d the (actors, c o m p a r e 
f rac t ions , use co -o rd ina tes by 
p l a y i n g ba t t l esh ips , 'guons' the 
shape. 

N E W 

INTERMEDIATE LEVEL P R O G R A M S 
( 9 - 1 3 Y R S ) 

Per t I I — r u n a l e m o n a d e stand, 
use i c c i c i n Towers o l Hano i ; 
d e s i g n a s h a p e a n d v i e w a 3 D 
r e p r e s e n t a t i o n a t d i f f e ren t angles, 
guess ' the p e r c e n t a g e , run a sma l l 
l e m o n a d e business Supe r b v a l u a 
for money 

A t r u l y r e m a r k a b l e p a c k a g e o l 
p i c g r a m t Desc r ibe a p i c tu re , t o i t 
your v o c a b u l a r y us ing a va r i e t y o l , 
nove l ideas, put sontencoo in the 
co r rec t sequence A new a n d c P 
nove l w a y o i l e a r n i ng a lo re lg r . 
l a n g u a g e 

The G e r m a n vers ion o l the a b o v e n O ^ 
p a c k a g e ^ S ^ ^ 

STAR READER <6 11 YRS! 

P R O G R A M S FOR YOUNGER CHILDREN 
All available In Full Colour Presentation Boxts 

CTRUM • BBC • DRAGON • ZX81 • SPECTRUM • 

Set a tes t , or a qu i z , learn fo re ign 
l a n g u a g e v o c a b u l a r y , M u l t i -
pu rpose p r o g r a m w h i c h ho lds 10 
s c t s o i l O w o r d s for -IS c h i l d r e n 
' .Spectrum version) , A g a m e car . 
be p l a y e d at the end c i the test bu t 
on l y if t h e c h i l d ob ta ins a h i g h 
t c o t a A versa t i l e a n d usefu l 
p r o g r a m w h i c h L-nii be used In a l l 
sub t-rt m e n in a school , at home 
•ir.d even at p n r t l n t l The Spoo l rum 
Package a lso ha t 3 o x l r n sots o l tho p r o g r a m 
c o n t a i n i n g test* on (1) F rench V o c a b u l a r y (2) Jutuui 

S p e l l i n g (31 G e n e r a l K n o w l e d g e 

A d d . S u b t r a c t . M u l t i p l y , D i v i d e . 
O n e o i ou r most p o p u l a r p rog rams . 
The teacher or p o r c n t has l u l l 
con t ro l ove r t h e l e v e l of d i l l i c u l t y , 
t h e t y p e o i p r o b l e m a n d the t ime 
a l l o w e d T h e c h i l d has to cross a 
jung le a n s w e r i n g p r o b l e m s on the 
w a y G e t t i n g an answer w r o n g 
results i n a d e a t h too hor r ib le to 
c o n t e m p l a t e 

Imp rove your c h i l d ' s r e a d i n g 
W r i t t e n by exper ts i n r e a d i n g 
sk i l ls Des igno d to c o m p l e m e n t 
l o a d i n g sk i l ls t a u g h t ir. schools 
S i m p l e to u t e bu t e x t r e m e l y 
t o p h i t t i c a t e d p rog rams u t i l i s i ng 
t o m e m a c h i n e c o d e a n d m o i l o i a 
4BK m a c h i n e 
P A C K A Spac e a n d Moun ta ins 
T h o i n o i i 2 P rog rams ! 
P A C K B —Sea a n d P y r o m i d s 
Thame s ( 2 Programs) 

EDUCATIONAL SOFTWARE 



Qual i ty ZX SPECTRUM Software 
HISOFT PASCAL 4T 

. . ' l haven't «onn t iny other compder tnst could motet ' Hisol t 's Pascau" . . Using the Spectrum Micro - Autumn 1983 
Th i s i t a v o i y i m p r e s s i v e p r o d u c t nf b e n e f i t to any S p o c t r u m p r o g r a m m e r to.tvtd Button ZX COMPUTING Aug/Stipt 1983 

Just t w o comments from full length r c v n v » o l our powerful and virtually ful l implementation of Standard Pa*col. The advantages of using Pascal .»'«> wel l -known - fast, self 
document ing, and above oil. structured programs and now, w i th Hisoft Pascal, you can reap all these benefits on .1 v..de range of homo computers, including t * e A8K Sinclair Spectrum' 
Hisoft Pascal produces prorjrams that run typically 40 times fdStOr than ecu.-.alent ZX BASIC programs and. someT<mes. up to ' .030 tlrrius (aster! 
Hrsoft Pascalo supports FOR . 0 0 . W H I l F UNTIL. CA\SE . . OF. INTEGERS. REAl s. CHARncters. RECORDS. POINTERS, SETs, ARRAYs etc. etc it IS not a Tiny Pascal but a 
virtually ful l implementation of the al lowing the user to develop t m c high love) language skills whi le attaining execution speed close to that nt machine code. Complete w i t h a 
70-psge manual. 
Hisoft Pascol is also available in 3 variety of disk formats, including s-rcuenba FILE handling. 

HISOFT DEVPAC 3 
. . DEVPAC is most highly recommrndeC. The documentat ion is fir?;: c «ss." Your Computer May 1983 

if you write programs in maclune code, buy DEVPAC i: is tne b^. currently on tno market " Adam Dent- r.g, ZX SOFT in Which Micro September 1983 
T w o comments f rom rnvirsws of e a r ^ r versions o l DEVPAC n o w w e tia t- DEVPAC 3 available: & powerfu l 280 asse^oler wi th condit ional assembly. assembly f rom tape (to enable 
generation of very large coae files I. ORG, FOU, DEFB. OEFS. DEFW. D :FM. labols o l /my Imujlh - in fact a vou need fot fast (3,000 line per r r .nu t r ] ani l powerful assembly 
programming, Bui >t doesn't stop thcr r DEVPAC 3 also includes an .ncrcri.Mo dohiigatir.'dia-aftSflmblor fl>v>n«j you front panel' display of th«. 7FO system and al lowing oxtonsm.-
debugging ot your machine code program, including single stopping p i r g i m m EVEN IN R O M ' I Opon up th<- of low-level programming w i th DEVPAC 3 
Prices: 
Hinof t Pascal 4T IZX S P E C T R U M! £25 inclusive. 

(NowBro ln , S H A R P MZ700 ete l C3G plus V A T 
H iso f t Pascal 4D. m a n y d isk f o rma ts C46 inc. 

H iso f t DEVPAC 3 (ZX SPECTRUM) £14 Inclusive 
(NewBra in ) £26 inc lus ive 

• • • S T O P PRESS** * Hisoft Pascal for SPEC1RUM now comes complete w i t h .-> Turtlo Graphics package a lowmg fast ami «asy product ion of corr.pin. graphic displays 
H iso f t Pascal and H iso f t Devpac also avai lablo on ZX M i c r o d r i va p ina to w r i t e fo r detai ls 

M and others 

HISOFT 
13 B o o m e r s . Chaddlngtw 

LalgUoa BuznnJ, 3sd i . LU7 M R 
Tel: (0296) 6 M M S 

m 
. . . MST . . . MST . . . MST . . . 

COMPILED BUSINESS SOFTWARE FOR 
COMMODORE 64 ON TAPE AND DISK 

SELECTED PROGRAMS FROM OUR SUCCESSFUL 
DRAGON RANGE 

AVAILABLE NOW COMPILED CASSETTE PROGRAM 
MST STOCK CONTROL £19.96 Ino VAT 
T h i s is o ro to i l o r s t o c k c o n t r o l s y s t e m w i t h 4 5 0 s t o c k l i n o s . S l o c k l i s t s , r o - p r d e r r e p o r t s , t y o l u t l l o n r o p o ' t s , a n d p a r t e d s o l o s r e p o r t s a r e a v a i l a b l e 
o n a u n u l p r i n t o r s l i ku S u i k o s h u G P 1 0 0 V C S t o c k l i n o s OfO n u m b e r e d f r o m 1 t o 4 5 0 N u m b e r s t i ro u s e d n l o n g w i t h p o w e r f u l R e c o r d R a n g e one! 
S u p p l i e r C o d e t o a n a l y s e g r o u p s o f s t o c k i t e m s s e l e c t i v e l y . S e a r c h k o y a l l o w s S t o c k i t e m s t o b e s o l o c t o d o n t h e b a s i s o f d e s c r i p t i o n o r p a r t 
d e s c r i p t i o n . S t o c k m o v e m e n t i s m o n i t o r e d t h r o u g h I s s u e s / R e c e i p t s o p t i o n , a r i d P e r i o d S a l e s f i e l d a l l o w s t r a c k t o h e k e p t o f s o l o s t o d a t e 
C o m p i l e d p r o g r a m s i n c r e a s e s o e e d o f o p e i a l i o n o n d r e d u c e f r u s t r a t i n g w a i t i n g t i m e d u r i n g o r o g i a m o p e r a t i o n . 

MST STOCK CONTROL £29.95 inc VAT 
A s f o r t a p e v e r s i o n , p l u s m u l t i p l e f i l u P L U S H o r a c e H e l p e r . P L U S TREE b a c k u p d i s k . 

MST MAILER/ADDRESS BOOK £ 19.95mc VAT 
A l l o w s t h e user t o s a v e n a m e s , a d d r e s s e s , t e l e p h o n e n u m b e r s e n d S E A R C I I K E Y c h a r a c t e r s o n c a s s e t t e f i l e . B r o w s e t h e m , a n a l y s e t h e m , s o r t 
t h e m e t c . P o w e r f u l s e a r c h k e y a l l o w s r e c o r d s t o b e f o u n d b y u s i n g n a m e o r p o s t a l a r e a , a n d s e a r e n k e v c h a r a c t e r s e n a b l e s e l e c t i v e s e a r c h e s o f 
c u s t o m e r f i les a n c p r i n t i n g o t l aPe l s a c c o r d i n g l y . P r i n t o u t y o u r t e l e p h o n e l ist a n a , o r m a i l i n g l i s t , o r u s e t h e T V s c r e e n . T h i s i s a t r u l y v e r s a t i l e 
e l e c t r o n i c r e c o r d b o o k . * 

MST MAILER/ADDRESS BOOK £29.95.nc VAT 
A s f o r t a p e p r o g r a m P L U S m u l t i p l e t i l e s . P L U S H o r a c e H e l p e r . P L U S FREE b a c k u p d i s k 

MST ADMINISTRATOR £ 19.95 .nc VAT 
T h i s p r o g r a m is a u s o r d e f i n a b l o d o c u m e n t g e n e r a t o r c a p a b l e o l p u n t i n g a n d d u p l i c a t i n g i n v o i c e s , p i o f o r m a i n v o i c e s , s t a t e m e n t s , c r e d i t n o t e s , 
d e l i v e r y u n d p a c k i n g n o t e s , ( o m i t t a n c e u d v i c o s a n d a n y u s e r d e l i n a b l e d o c u m e n t s o l t h i s k i n d A l l V A T . d i s c o u n t , a n d T o t a l l i n g c a l c u l a t i o n s a r o 
p e r f o r m e d w i t h i n t h e p r o g r a m . S i m p l i c i t y o f u u u . c o m b i n e d w i t h e x t e n s i v e e r r o r c h e c k i n g , m a k e t h i s p r o g r a m u s a b l e b y a n y o f y o u r s t a f f t o p r i n t 
d o c u m e n t s o n p l a i n p a p e r o r a n y p r e - p i i n t e d c o n t i n u o u s s t a t i o n a r y A p r i n t e r o f t h e S e i c o s h a G P 1 0 0 V C t y p e is r e q u i r e d . 

MST ADMINISTRATOR £29.95 .nc VAT 
A s fo r t a p e v u r s i o n . P L U S H e l p e r . P L U S s a m p l e f o r m a t s 

PLUS: the f i rst l O O c u t o m t r s wi l l -cce vc PPEr an \1Si dust cove i for their C o m m o c o r e 6 4 computer r u r m a price £ 3 5 0 

~ick the appropr iate bo* P ' iccs include postage and V A T 
TAPES C 19 .95 EACH INC DISKS £ 2 9 . 9 5 EACH 

MAILER ADDRESS 8 0 C K VAIL5R. ADDRESS BOOK 
STOCK CONTROL STOCK CONTROL 

. ADMINISTRATOR ADMINISTRATOR 
Chcquus i:i<:. s l iou 'd De - a d c payable to MST CONSULTANTS 

Nn mo 

Address: 

Cotd N u m b e r , Stan. 
M S I Consul tants , N e w t o n Rosd. Bovey i w c e y Devon T 0 1 3 9 B8 To cphono <0B/>fll 8:<2017 

CONSULTRNTS 

Cost ef fect ive 
business sof tware 
for home computers 
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COMP 

DI.<:I:MUHR\S C o M F K r r n o K o f the 
year d r e w an e n o r m o u s n u m b e r o f 
entr ies. W c c o u n t c d t h e m all i n , 
1624 o f t h e m . Nea r ly t w o t h i r d s 
were correct — a su rp r i s ing ly h igh 
p ropor t ion in view of h o w t o u g h t h e 
puzzles were. S o m e c o m p e t i t o r s 
c la imed they had cracked the maze in 
a mat ter of hour s ; o the r had sweated 
over it all C h r i s t m a s long. A s D 
Purdue , Newcas t l e pu t it " t h e 
C h r i s t m a s tree maze kept me b u s y 
tor days (weeks wou ldn ' t r h y m e ) " . 
He wins one oi' t h e Atari games 
consoles , for his pa ins 

Puzzle B seemed to be the one 
which gave the most t roub le . T o 
solve it you needed to not ice tha t 
every g r o u p of four shapes con t a in s a 
pair of the same s h a p e and two 
dif ferent shapes . 

T h e r e were at least t h ree poss ib le 
rou tes t h r o u g h the gr id in puzz le H 
mak ing all t h ree answer s cor rec t . 
W a s this in tent iona l or not?- W e will 
p robably never know. 

All the o ther puzz les had on ly one 
solut ion so there were th ree w i n n i n g 
sequences t h r o u g h the maze . T h e v 
aie (1) A;B.H.L),LLF.G,C.E: (2) 
A.B,H,C,E.D,J,I,F,G; (3) A,B,H,G, 
C,E.D,J.LF. 

T Llewel lyn-Jones t h o u g h t we h a d 
b lunde red and sugges ted in his tie 
breaker that h e would need .i p r ize to 
keep quie t about puzzle H . T o award 
h im a major pr ize would he to bow to 
threa ts but he cer ta in ly deserves a 
b i n d e r . M S t c f a n v s z y n , 2 
R i d g e m o u n t C lose , B r o c k w o n h , 
Glouces te r , wen t one bet ter and 
suppl ied a p rog ram — given here — 
to prove that there w e r e t h r e e 
Notations. He clearly docs not need 
ins t ruct ion at an Anchor Ho te l and 
p robab ly would not apprec ia te a 
games console so he w i n s the second 
pr ize of an Advance mode l A. H i s 
t ie-breaker read " t h e n y o u r 'You r 
C o m p u t e r ' c o m p u t e r will be my, 
my, m y c o m p u t e r " . 

As the great ma jo r i ty of the tie-
breaking sentences m a d e a play on 
the word ' advance ' , we decided to 
m a k e one of these the w i n n e r . S Hal l , 
62 W o o d l a n d Rise, M u s w c l l Hi l l , 
London N 1 0 . wins the first pr ize of 
an Advance M o d e l B wi th t h e shor t 
but effect ive " I ' d love an advance 
but t h e bank says n o c h a n c e " . 

M o r e than a h u n d r e d en t r i e s came 
f rom abroad . F r o m Ho l l an d P van 
dcr Oeve r told us that "a l i en beatniks 
have double joy in l loppv g l i t te r ing 
c o m p u t e r e x a m i n a t i o n s " ; f r o m 
Sweden P Johans so n confessed " I ' m 
a nut-cracker w h o wan t s t o advance 
to a b a c k e r " ; f rom West G c r m a n v R. 

ESULTS 
Zippcl ius wro te " I d o not believe in 
miracles, I rely on t h e m " , whi le his 
fellow c o u n t r y m a n K Re ine r said 
s imply " a G e r m a n should be a m o n g 
the w i n n e r s " . Binders to all of 
these. 

A Lamber t p lucked at your heart 
s t r ings wi th " I t r i / e s a n d I t r izes but 
1 never wins n o p r i z e s " a n d w i n s the 
second Atari g a m e s console . 

M o s t en t r ies read the o p e n i n g 
sentence as " I shou ld be a m o n g the 
C h r i s t m a s pr ize w i n n e r s . . . " ra ther 
than " I shou ld be a m o n g the 
Chr i s tmas pr izes . . .". F Ruspo l i 
read it correct ly a n d comple ted il 
with " I ' m sweet a n d i n n o c e n t " — 
which seems a good e n o u g h reason 
for be ing a pr ize . H e w i n s o n e of the 
four th prizes, a c o m p u t e r w e e k e nd at 
one of the A n c h o r Hote ls . T h e o the r 
goes to R Ward for " T m an advance 
on Santa C lau s a n d cut to b o o t " . 

No jokes please about the f i f th 
prize be ing t w o weekends at A n c h o r 
Hotels . Ins tead we of fe red ten hand-
held C G . games , each wi th a buil t - in 
alarm clock. A w a r d i n g t h e m was 
difficult since if you have set your 
sights on an £ 1 2 0 0 Advance M o d e l B 
you may not be too h a p p y with a 
hand-held name. Still if you feel you 
are too old for D o n k e y K o n g y o u can 
always pass it on to your ch i ld ren 
next Chr i s tmas . 

A m o n g the w i n n i n g entr ies here 
were " I ' m a fu l ly in tegra ted h o m e 
system wi th a f i f th genera t ion 
persona l i ty" f r o m M r s Has t ings ; " I 
feci a t housand t imes 
as tu ter s ince 

N o less than five m e m b e r s of the 
C h e r c h i a n f a m i I y b o u g h t 
December ' s issue to send in their 
entr ies This is admirab le and wil l 
boost our c i rcu la t ion f igures to even 
dizzier he ights . So B C h c r c h i a n also 
gains a C G L un i t . T h e o t h e r s go ro 
K O f t e n , A Harr i s , J Dev l in , N 
Car te r . 

T h e r ema in in g b i n d e r s h a v e been 
won in P K o h . J H u b b a r d , J G a b b , 
P Ashby and J C r o m b i e . 

M Stefanyszyn's program to 
prove thai there are three 
solutions to puzzle H. 

10 LET A*~ •1602536" 
20 LET B«= 1431523* 
30 LET C » - •4655342" 
40 LET 0 * - • 4 0 4 2 2 3 0 ' 
50 LET E * - •1032261" 
60 LET F«» •0113206" 
70 LET R»= •4063433" 

too REM a l l r c i u t c s t h r u g r i d 
120 FOR A - l TO 7 
130 FOR B-A TO 7 
140 r o n C-D TO 7 
130 FOR 0-C TO 7 
160 FOR E -D TO 7 
170 FOR F - E TO 7 
190 DIM R ( 7 ) I LET O-O 
200 REM A ROUTE THRU GRID 
210 LET T* -A«< TO A> »D»<A TO U) 

«C»<1« 10 Cl«D»<C 10 0> *E«<0 TO E 
>*>»(fc TD F > + B * ( F r o ) 

250 RFM ELIMINATE ROUTES WITH 
240 REM 3 OR MORE SIMILAR C f l 1 9 
2 5 0 FOR 1 = 1 TU I S 
260 LET I=VOL T»CTJ»1 
270 LET R < I l - R ( I ) - r l 
280 I F R<I> >2 THEN LET 0 - 1 
2 9 0 NEXT T 
510 REM PRINT OUT VACID ROUTES 
320 REM ANn SOLUTION 
3 3 0 I F 0 - 0 ANO <R<3><2 Oft R«6>< 

2 OR R <7> <21 THEN PRINT T « . ( 2 » < R 
( 3 X 2 1 + 3 * (R (6 ) <21 • 6 » ( R l 7 ) < 2 > ) 

340 N f X I F : NEXT E t NEXT 0 
330 NEXT C l NEXT Dl NEXT A 

T W w m j r m 
- r r . f -r j i i i i i i t t 

' M / f I I l ! I M , 
M i l i i i i i i i | I 

I I 
1 11 ; 

v W m m w W m W * 5 ^ 

1 i ; 1 

gel l ing hooked on Y o u r 
C o m p u t e r " f rom D Maer i l l ; 
P Ri ley 's " t h e on ly hard 
wear in m y s tocking is a h o l e " ; 
M Peterson ' s " w h e n it comes to Y 

v 
compet i t ions I ' m a t u r k e y ' ; and J 
Moore ' s " I got so w r a p p e d u p in this 
c o m p e t i t i o n " . 
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Brainstem! 
Widely used in 
schools 

4-8 year olds 

Free OUie 
Octopus badge 
w i t h each 
p rog ram 

Oliic the Octopus must 
be moved around 
different undersea mazes 
to catch fish for himself 
and his hungry children! 
A M A Z I N G O L L I E 
introduces children to 
the exciting new world 
of numbers (with options 
for basic number 
recognition, counting 
and adding), whilst 
providing a fascinating 
program for the whole 
family to enjoy. 

m 
Amazing Ollie stdrm 

• I . l in ing . i l ' im: Nu- 1 

5 + 7 =

O L L I E O C T O P U S ' 
S K E T C H P A D is the 
program for young 
children and adults alike. 
Its easy to use manner 
lets you create an 
imaginative picture f rom 
a blank computer screen, 
with no trouble at all. 
Making full use of the 
colours, you can draw 
lines in 8 different 
directions, or build 
circles, squares or 
triangles, which can then 
be made bigger, smaller 
or shaded in. 

BBC Model B 16K and 48K ZX Spectrum 

Ollie Octopus' 
Sketchpad 

• A M 
storm 

STORM Software Trade enquiries invited. 
Contact Amanda Ralph: 0935 813528 
Storm Software, Winchester House, Sherborne, Dorset 

BETA BASIC 
ENHANCED BASIC FOR THE 

ZX SPECTRUM 16/48K 
26 NEW KEYWORDS - 10 NEW 

FUNCTIONS - MANY EXTRA FEATURES 
AlTffi Jlowt f:<ttrn-/M manpuutcc c' tr* BTirMm f.U 
AUTO loi IWOTHB miry of in* 
O.OCt common a d&ui ceo m+r* ma »»n-wuti«!i«a C5QSU9 

KoMv. 
M i n t - trrt Mock of I m i 
00 DO. . LOOM alnxtvM »«hW«U,UHI l and EXIT IF. 
0*O«l douVo TO*t. 
LOT - • HKi(ir«l Ine numtw 
f l U - UMtlwIlltr THIN 
GIT * t m Myliowd M r , doMx I JM INHR 
KITWOWOS - ••>'!• b«ly»»«n •>! «»>m* ? k'i:* mod» 
OH 00BOO 0' OO TO • !.•« • im or Ion numrwn. 
ON t*«0« - iltt«» MMing ot mott w > t i i . i i t f n I '11*011. UNC and 

BTAT vmlablN. 
W MftWV» dlt» Ircrn HA9C. «Uc«_ 
i«oc runwd proowwta. *>itr» ot* p»oc mo tno rwoc. 
MtWlM icnj^Wr Pirt w wt>i»« t roy r - a'-t. kh^ / I ^ «-«r1 i-.» tnd 

•wrarowt. HindWa CO TO. GOS< .̂ O*. »!c 
nou pU«l movwanl ol part f —->C» K***^ r any JtoUtlft wilh 
SCftOU - at BOLL but ^ h a / l *r»o»ojTe 
SOTT - ftgru part o- a» c* alnoa ot ar*».-» aocwtfno to rpodfiwd 

•Jtatfirx} at Kiumn SORT tNYE=S£ l o t l in rsvoie ct&r. Ota 
Njodrod «lrw>o» can ba icrtae n about one Uln ot a loceodl 

TKACf — •!«*•» daclay ol In* irtS statcr-we njrtm-t M a program ii 
•union. OlKtfay ol arfaead r raOxi W-r>o MaseHtg, and 
lUiMVi ipoM 11* j l io poaifcW. 

U5IVC - uud Wtlft PfllVT: t o m u rur jun . Functions provide: 
Conversion between decimal and hexadecimal - conversion between integers and 
twocnarsc te r str ings (allows " Integer ar rays" ) - format t ing of numbers 
INSTRING and STRINGS equivalents amount of froa memory • double PEEK -
current t ime. 
Features include: 
Smgle-entry keywords <ln Qrophlcs modol w i th syntax chock on entry — seven 
now error messages - compatibi l i ty w i t h Spectrum BASIC - program occupies 
just 5.6K - cursor can move in all directions in a line being oditod flashing 
current l*>e pointer — BREAK gcto you out of even machine code lock-ups — PLOT 
lets you plot stnng anywhere on the screen - PLOT and DRAW scale and of fset 
values can be set using XRG. YRG, XOS and YOS - 16K and 48K versions on 
same tape - comprehensive manual. 

Only €11.00 kKhtsivel 
Please send me copies of Beta BASIC. 

I enclose cheque/p.o. for C 
Name: 

Address: 

BETASOFT 
92 Oxford Road. Moaeley. BIRMINGHAM B13 9SQ 

«4^masterplug 
EL IMINATES A L L THAT UNTIDY W I R I N G 

M O N I T O R D i s K D R I V E C O M P U T E R S P A R E 

* N e o n o n / o f f I n d i c a t i o n . 
* 1 5 m e t r e l e a d w i t h m a i n s p l u g s u p p l i e d . 
* Enables. 4 a p p l i c a n c es to b e c o n n e c t e d s a f e l y , c o m p a c t l y 

a n d e c o n o m i c a l l y i n t o o n e m a i n s o u t l e t s o c k e t . 
* C o m p l e t e w i t h f o u r s p e c i a l eas y t o c o n n e c t p l ugs — n o 

m o r e to buy 
* Sa fe — c o m p l i e s w i t h BS 5733 a n d E lec t r i ca l E q u i p m e n t 

Sofe ty R e g u l a t i o n s 1975 ( a m e n d e d 1976). 
* Easi ly f i t t e d to a n y s u r f a c e w i t h s c r e w s p r o v i d e d . ^ ^ V i w 

Send C h e q u e s / P O ' s n o w to : ^ ^ d ^ T ^ V o ^ 

H i K S u p p l i e s , 322 G u i l d f o r d R o a d . ^ V * 
B is ley . Su r roy , GU24 9 A D 



s a monster 

and iffs waiting for you 
ENTER THE CATACOMBS. . . 
HUNT THE TREASURE.. . 
AVOID THE TRAPS. . . 
WATCH OUT FOR SKULL! 
SUPER NEW, ORIGINAL, 3-DIMENSIONAL 
FULL-GRAPHICS MAZE GAME FOR THE SPECTRUM 48K. 
HUNT THE TREASURE THROUGH MULTI-LEVEL MAZES 
AVOIDING HAZARDS AND DEADLY WANDERING SKULLS. 
THIS GAME WILL BLOW YOUR MIND. 
THERE IS NOTHING ELSE LIKE IT! 
Write for details on the GRAND HIGH SCORE COMPETITION 
GAMES MACHINE LTD., 
40 FRETHERNE ROAD, WELWYN GARDEN CITY, HERTFORDSHIRE. 
® (07073) 28444/28435 

t — A A A r * 
V I M . f U D 



CRL OPENSUPAWORLD OF MYSTERY
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DERBY DAY for the 48K Spectrum 
Gambling an any horse In the field, up to 5 piayrrs can lay 
bets with Honest Clive Spectrum the bookmaker. Watch the 
race begin as the tape lilts and marvel a: :h£ amazingly 
rea!isec3D animation as the riders jockey icr position. See 
the slow motion finish. Sound and colour used to its fullest 
in this 44K cf superb programming. Mot recommended for 
compulsive gamblers. 

m 
Only £5 .95 CAVEMAN for any ZX Spectrum 

Inter the prehistoric world and discover the difficulties our 
forefathers had in obtaining food. The idea of-he game is to 
picky our way across monster infested plains, and through 
treacherous mountain ranges to reach the Pterodactyl's 
lair. 

fcjp» 
Only £ 4 . 9 5 STARGAZER SECRETS for the 48K Spectrum Only£5.9S 

The only serious Astrological forecaster prc-duced for the 
48K ZX Spectrum. Written by a professional Astrologer. it 
condenses Astrology s complex mathematics and illations 
Into an easy to use program. By entering the subject's name 
and date, time ar.d place of birth, the program quickly 
interprets the da* .̂ plots a Natal Chart and lists the results 
under a number of categories. A program that combine? the 
newest art with theoldest Science 

WW 
I f v 

Sk; 
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CRAWLER for any ZX Spectrum Only £4 .95 
An addictive chase game needing both reaction an: 
strategy. In fast machine code tor arcade action. 
You are Crawler and youraim In life is to hum down and 
devour as many bugs as you can. Every timeyou catch one 
you grov; longer, so that you scon have to avoid tiUng 
yourself The mere bugs you eat. the more difficult it 
becomes You can choose between 9 skill levels 

fo 

JACKPOT for the 48K Spectrum Only £4 .95 
A complete simulation of a p opular fruit machine, using 
definable graphics to the fullest It contains a complete 
introduction to the rules cf its HOLD. NUDGE, GAK3LB and 
FEATURE BOX with animated demo Memory mapped reels, 
simultaneous revolution, staggered stop, animated bet and 
paycu:. payout board and realistlcscund effects recreate the 
original A must an: a wallet saver for anv fruit machine 
buff. 

wm 

TEST HATCH for the 48K Spectrum Only £5 .95 
This is the No. 1 hit of the Summer and isa3DTest Matdi 
Cricket Simulanon. Contains two programs - the firstafull 
5-day Test, the second a selection of one day matches Each 
program contains a full scoreboard and definable teams 
The game already contains England and Australia teams 
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RESCUEforthe48KSpectrum Only£5.95 
An adventure game that needs a Special Program to detail 
ib" Rules VERYsimply.you must find the Map and Radio 
Men. plotyour route and monitor patrols as they scour the 
40 - IccaUonsyou are travelling through. If you have the 
rtghtequspmentyou can cross into Secret Territory m 
search <rfthe Castle containing the imprisoned Princess. If 
you find the Princess.you muststlll return to base with her. 

LUNAR RESCUE for any ZX Spectrum Only £ 4 . 9 5 
A fast moving addictive program. In this gameyou are the 
pilot of a spaceship with orders to rescue stranded 
Astronauts from the Moon's ragged surface Six astronauts 
are relying onyou to save them, butyou can only take one at 
a time You will have to steeryour craft through 
treacherous asteroid belts surrounding the moon. 

3-D DESERT PATROL for any ZX Spectrum Only £ 4 . 9 5 

A game ofStrategy and re-action in 3 dimensions. You are 
the commander ofaheavily armoured tank rumbling 
towards safety. You must avoid mines and enemy tanks. 
Yourcolourcoded mine indicator will aidyuu across tlie 
dangerous enemy fields Once across.you are vulnerable to 
enemy attack with only 50 shells available for retaliation 

i 
<9 

CRL brings a whole new world of excitement right into your living 
room! 

Games that test your skills to the ultimate - whether i t s zapping 
down invaders or playing a whole game of cricket. 

Only CRL offers such a wide choice of computer programs for the 
world's most popular micros. ° 

... catch one today at Menzies. Boots, W. H. Smiths, Spectrum Group 
and all good computer shops or send direct to CRL. 

^ Never has so much excitement been contained in a cassette: 

\m 
i 

m r l 
ss? 

John Menzies 

HANDICAP GOLF for the Dragon 32 Only £6 .95 
An lfihcle.l or 2 player handicap game There are Bunkers, 
the Rough. Lakes.Treos.gcrsebushesandgusung wind 
winch all have to he taken into account asyouchoose the 
strength and direction ofyourshot TheComputer decides 
the length of the holear.d its par. making sure thatyou 
never. EVER play the same hole twice. 7Tatch the Dragon 32 
buildup the hole in a fascinating graphics routine Full use 
cfsound and colour. 

HANDICAP GOLF for any 48K Spectrum Only £5 .95 
Amazmg.3D graphicson a memory mapped course, this 
program has over 250 user definable graphics to produoe a 
startlmgly realistic simulation. You have assertion of 15 
clubs and a caddy. Each green is automatically enlarged 
when putting commences The graphics have to be seen to 
be believed You'll wish you had a swing as good as the 
cartoon golfers There'sevena 19th hole. 

140 Whitechapel Road London E1 



PRODUCTS FOR THE VIC-20 + SPECTRUM 

SPECTRUM OWNERS! 
NOW AVAILABLE 
THE ULTIMATE IN JOYSTICK 
INTERFACES 
THE FOX P R O G R A M M A B L E INTERFACE -
A N INTERFACE WITH: 

• Complete compatibility wi th all programs. 
• In-built memory to store up to 16 different * 

games keysets at one time. • 
• Battery back-up so no loss of memory after • 

power off . (Battery recharged during use so n o * 
replacements are required). 

Full casing. 
Through port for further expansion. 
Proven compatibility wi th the microdrive 
Built-in pseudo Rom facility with room for 
personnel tool kit. 
Compatible with all Atari-type joysticks. r One switch only for simplicity of use. • 

The superior interface without awkward trailing leads, just plug in and start your game. 

LAUNCH PRICE ONLY £28.50 INCL 

FOX ELECTRONICS LTD. 

SPECTRUM 
UPGRADES 

ON̂  £ 2 1 . 0 0 
FOX ELECTRONICS LTD. 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. Takes your 16K to 48K in simple steps. 
PROBABLY THE BEST KIT AVAILABLE A T DEFINITELY THE LOWEST PRICE 

AND FOR THE VIC-20 
Vixen R A M Car t r idge 
Sw i t chab le b e t w e e n 16K or 8K + 3K. 

Gives you the option of full 16K RAM or 8K and 3K 
RAM in one package. When added to a standard 
VIC-20 gives 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. 

Only £34.95 
T. \ ( 1 1 A'S 

\u n < 

SIKDXou io -

FOX 
* ELECTRONICS 

141 \ H B K \ K O \ l > . H V S I M i S T O H K . H A M ' S . I ' K I . : 0 2 5 6 2(1671 

Please send me: — 
Joystick interface Z 
Spectrum upgrade j 
Vixen Ram 
Catalogue • 

Name. 

Address. 

I enclose £. 
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Action from the Spectrum version 

Football Manager 
Designed by Kevin Toms 
This outstanding game of skill and 
strategy is now widely available 
and you can join the many . 
thousands of satisfied customers 
who have purchased the game. ' 
This is no five minute wonder -
you will be playing this game 
for hours over many weeks 
(we know - our customers tell us!). 

Some of the features of the game:- Kevln Ioms 

• Matches in 3D graphics * Transfer market 
* Promotion and relegation * F.A. Cup matches 
* Injury problems * Full league tables 
• Four Divisions * Pick your own team for each match 

• As many seasons as 
you like 

• Managerial rating 

A* 7 skill levels 

• Save g a me facility 

Comments about the g a m e from press 
11 a n d o u customers 

"FOOTBALL MANAGER is the best game I 
have yet seen on the Spectrum ana my 
personal favourite of all the games on any 
micro... To the ordinary person it is an 
excellent view of what can be done In the 
field of computer games... The crowning 
glory of this game Is the short set pieces of 
match highlights which show little stick men 
running around a pitch, shooting, defending 
and scoring... It Is a compulsive game but 
people who cannot take game sessions of 9 
hours or so. which happened on one happy 
Sunday, will be grateful to know that there is 
a 'save to tape' option. FOOTBALL 
MANAGER has everything it could.. . The 

•ZXB1 Chart, 
Home Computing Weekly 16.B.83 

originator, Addictive Games, certainly 
deserve the name." Rating: 19/20 (Practical 
Computing - August 1983). 

"When l first received this game I spent the 
best part of the weekend playing It. Since 
then I have returned to It more often than 
any other. The truly addict ive quality of this 
game is the remarkable way it mirrors the 
real football manager's problems... 
"(Personal Computer Games-Summer 
1983) 

"It's my own fault you did warn me - 1 am 
totally and completely hooked on FOOTBALL 
MANAGER." (Mr. A. Wright- Lancashire.) 

"It is by far the best software game that I 
have seen for the Spectrum. (Mr. N. Lincoln 
- Surrey.) 

"I congratulate you for a marvellous game 
which Keeps the player enthralled." (Mr. N 
Creasey - Gerrard's Cross.) 

"I am writing to say what a great game it is. 
have spent over 45 hours on it." (Mr. D. 
Feam - Gloucestershire.) 

"Your FOOTBALL MANAGER game is 
terrific." (Mr. N. Cummlng - Wesf 
Bromwich.) 

Available from computer software stockists nationwide, including ^ ^ &WHSMITH# 

Prices: Spectrum 48K £6.95 
ZX8116K £5.95 

(N.B. 3D GRAPHICS ARE NOT INCLUDED IN 
IHEZX81 VERSION). 

Overseas orde<s add 0 5 0 

To order by mal l ( p&p free) send cheques or 
postal orders to: 

ykklictiie Games 
Albert House, Albert Road, Bournemouth BH11BZ. 

i S p e c t r u m v e o i o n o n l y 

Dealers! For urgent stocks send 
your headed notepaper direct to 

our address. 



^rx / a /> ^ experts in business systems now bringing professionalism 
Q u M . l B . S ^ t f t t l T l S i into the home market for the SPECTRUM. ORIC, 

DRAGON and APPLE II micro-computers. 
G A M E S 

THE VIOEO CHAIU NGl SUIT* 
Tl «Mrnt-.il| nl itnvpwei tut 3 € 0 ••->-> 
i<*ciwi p-og'aiti! /•w:rdvoii>M« ih.VC' 
Simctrum VCI PIwtn *«->•• ~ ' 
WicsirclotrcFV»iiiiwr» 95 | 
ScwctiuinVCII - Tgw«r»oKo(re. i i t f C E f 
tCbianilAnwi . . . . f~ 96 
OSkC VCI - f-w.on. Ir-w fou* Mcio-ha? .-,1 
Phantom* (*• 
AppJ«IIVCI l iu .J V. cr.. I f k low 
•roM.ciiii'ciii ... . i a n i » : r ( H 

'dwifSSi 
Oi«0cm VCI - Photo*. L.-* ' .-i Vk 
>».,«—.-m If <ti 
Utoon VCII D D i C » - > : . n a r « 

. . . . (IS1. 
MWrORTHlOUAQON ATLANTIS 
Are> I l •.ilonjr.; j i r u , 
IIOOMfOVlhcOly Ol ATLANTIS t ^ l m w 

w i m i w i i w v r tacomrc m r m t w I 
. »-ompte» . . reI 

THE VARIETY PACK » t r o l l y H h c M t r i . 
lb - M l * . 111. polBIIIII O VJJ- '•»»» f r r i ' v 

Sp«:'.n/m. ORIC. D « r Appl. II C 9S 
lLESS THAN Hp M'Bisp i r 

I ^ H F O R T H E SPECTRUMj 

ORIC and DRAGON 

Q.E.D. TOOLKIT 

A M U S T FOR EVERY SERIOUS 

DESIGNER. THE TOOLKIT 

C O N T A I N S A H O S T OF 

I N V A L U A B L E M A C H I N E C O D E 

R O U T I N E S TO A S S I S T Y O U W I T H 

YOUR PROGRAM DFVELOPMENTS 
£5.051 

^ F O R T H E SPECTRUM 
^ 100% MACHINE CODE| 

MILLIPEDE 
• • > > > > * • « . « » « « * * 

THE B E S T V E R S I O N OF T H I S 

EVhR P O P U L A K A R C A D E G A M E . 

[ S O F T W A R E Y O U W I L L NOT BF 

D I S A P P O I N T E D W I T HI! LB.95 

H O M E M A N A G E M E N T 
InOWt ACCOUNT9 MANAGEMENT 

i w frwtur.il .flKiit wll> I i i i Q.£ D O-O'V | 
I w - r - , 
I:»}:.-« 'Cvoe C-MBon. I » » r « r » n : « i r e 
UUn<< S Jl account? UncuOinj C'prlr c»rd»! 

I ,-Kt.-.«03 c j W i l l i budDK ond cc<refe"? 
-.j^-ti-.j. Ti c s.iie^ is supply v.nh hjl | 
- j - o r U-C ajKii: l<« IttllUCIiaM. 

fSp««wOWC.Or»gon E1C.95I 
.|<J«|£14.9SI 

U T I L I T I E S 
>< • « t < l I « l « « • • I X I l • 

| THE ORAGON tBDI ASSEMBLERiEDfTOH 
|V.'- iMt'*j'iii«!/iinihliri.li|nl»iU>ln' 

itffer€«1nirii.ti> oiit.nQ »nin 0*i"uic'>«'«c0df I 
I , ' l,ilof«inlinpinitrn:-cr;>.: 
• .„-,.. — C7«| 

I THE 0"'C •*>; AMIM«lHli«OirOH 
IPIDMUI is»u.»rC1ICt'UU'»'"e<, lt,on-on<ot WM 
LIRIT M M M K I A I I M nil pownisl ol OliC 
lr.tr fc. W M IMttlM fOUl iw.ll MMiJtrM O 
l e t C f U ' * ! i'Jiini* 'ulliiiiM-mrorKlnjcimnt.inr 
I •••:'-•>:•: C T * | 

(All programs are supplied on quality cassette, unless otherwise stated) 

Please send me on cassette/disc 

for my MICRO with memory. 

I enclose my cheque/postal order f or £ payable to Q. E. D Systems. 

Name Telephone No 

Address 

Q.E.D. SYSTEMS, LIVER HOUSE, 96 BOLD ST., LIVERPOOL, ENGLAND. 

Are your finances driving you mad? 
D o y o u f i n d tha i w o r k i n g out y o u r 
f i n a n c e s m o k e s you r h e a d bu22? 
D o y o u s e c m l ? 
D o n ' t w o r r y , n o w y o u c a n h a v e 
H i l t o n ' s P e r s o n a l B a n k i n g 
S c r v i c e nn y o u r s i d e , g iv ing y o u 
a c l e a r h e a d s h i r t a n d 
( h o p e f u l l y | p u t t i n g you b a c k 
in ln t h e h lack ! 
M a i n t a i n p e r m a n e n t r o c o r d s 
a n d fu l l v d o t a i l o d a t n t o m e n t s o f 
y o u r rb ianci iH + b o a r c h fac i l i t y . 
Bunk R e c o n c i l i a t i on modu le 
is I n c l u d e d to a u t o m a t i c a l l y 
m a t c h y o u r B a n k S ta tement 
to y o u r PBS accoun t . 
• Z X 8 1 £ 9 . 9 5 { 1 6 K ) 
' 7-X S P E C T R U M £12.00 (4BK) 
• D R A G O N £12.00 (32K) 
• BBC £9.95 (32K) PBS o n l y 
g u a r a n t e e d a f t e r s a l a s 
m a i n t e n a n c e p r o v i d e d . 

N E W RELEASES 

S P E C T R U M (48K) 
G A R D E N B K D S . . . . . . . - : * 6 - 5 0 

A c a p U v a i i n g i n t r o d u c U o p i o 

2 £ S . t r anspose key . P lay i t 

Save i t . P r i n t it'. 

D R A G O N (32K) £ 5 0 0 

ond Copy „„. re oo 1 
DISASSEMBLER , 
pr ints e i t he r to s c r e e n o r p r i n t e r 
FN H E X a n d M N E M O N I C S | 
M E M O R Y M A P . . . • • • t 5 ° " 
O v e r 9 A 4 pages of D r a g o n 

; Memory locations. I N \ A L L A B L h . 
ORDER bv PUST i nRat Ihc POST OFFiLb d ins j j ^ C A S R ACCOU^ 3029* . 

<m 
HILTON 
COMPUTER 
SERVICES 

Hilton Computer Services Ltd 
(Dept Y C ) 14 A v a l o n R o a d . 
O r p i n g t o n . K e n t R R 6 9 A X 

ABL for (lio I'llS ui yinir liwnl compater-iliiMi. 

SPECIAL OFFER for CBM 64 
80-COLUMN/GRAFICCARD 

Digital c lock 

Mixposs ib i l i ty of 80-column screen w i th Hiros 
CBM64-screen (also in colour) 

Graf ic p ictures: can be swi tched lo background 

Upper l ine can be locked ( for c o m m o n etc.) 

Ad jus tab le l ine spac ing for greater c lar i ty o n 
text screens 

F R E E A D D E D ! : Sophis t icatedWordprocessor 
w i th oxKuidod manual 

* Warning: Bownro o l 
(Inforlor) Imitations 
of ZERO-pfoducts! 

. . . g u S c / z b c s u t p fa&gaUs f o r V I C 2 0 a n d C B M 6 4 

EXPANSION 
UNIT 

2 SIX* 

• 40/80 COLUMN CARD 
lu-n ycurviowinloafrci isscoirf compulcf, 
«0 M 00 COlurir 11 r-'.ea: of 22. .cr>' sho-p iuvl 
Blab's pict-jie. Try it ocr cttigalioa' 

• 64 k RAM + 
WlMncflwarotoRAMM 

CARD/y . EPROM 
l Iwo 2KM V EPROM sockatj 

• EPROM PROGRAMMER \ 
2716.2732. 276«. 27128,2532 EPRCSIS 

Oa-i&»fci>)ytWiiieclcdtoyai.f cnnrAiie-'X £ 3 1 
CWOI SOFTWARE-TEPFTOM E6.S0 

2 k EPROM 

• EXPANSION UNIT 
With $ slot*, full* tv'terrd. 

and OMt'.iyd pvwqt 

• EPROMERASER-^ 
ENUI * ? PROMS »lnvult»n«ouslv ' 

MACH3 
£ 26.50, 

PRINTER BUFFER 
10k 33k 

par. ou'.pul 
î OJt • oa'. outpul 

t 109 I 
1123 

VIC 20 £ 2 9 . 9 5 ^ CBM64 £ 3 6 . 9 5 Ifar* cu-prosvcie: Dealer i n q u i r i e s i n v i t e d . ^ l zero 
ELECTRONICS 
149 KINGSTREET 

(NASH HOUSE) 

. A l l pr iccsexc lude VAT. Shipping cos ts C 1.50 

hJ V b • Supplier to schools, universit ies and , 

I govc inmcn l depar'.ments. S • W c have good documentat ion o l al l our 
M l products, free of charge. 
^ B F • All equipment can he trierl out w i thout 

B _ _ obl igat ion; if returned undamaged w i th in 

r l I r S l 1 0 J j y 5 > y o u o n l y p a y P o s ' a 9 e a n ( l packing 

GT.YARMOUTH NR30 2PA • TEL:(0493) - 2023 

2 0 0 Y O U R C O M P U T E R . M A R C H 1 9 8 « l 
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Don't miss 
the great 
Spring show 
of all that's 
new for the 
Electron and 
BBC Micro 

• • -

; 
/ \ U - - 7 

g \ _ - - - i / 

V 1 
T S f i l 

JG _ \ 

m • I 
i I 1 

V 

tL' t ^ 
New Horticultural Hall (Westminster Exhibition Centre) 

Thursday to Sunday, March 29 to April 1 
Here's your big chance to catch up on all that 's been happening 
recently in the fast-developing world of the Electron and BBC Micro. 
And there's so much new to excite and intrigue you . . . 

N E W programs from the fertile minds of Britain's leading 
software writers - games galore, plus a growing number of new 
packages for teachers and for industrial and business users. 

N E W hardware add -ons that expand even more the power 
and versatility of your micro. Electronics wizards regard both the 
Electron and the BBC Micro as a challenge to their ingenuity. 
Their latest creations on display at the Electron and BBC Micro 
User Show will astound and delight you! 

How to get there School and 
College Groups 
EntTyonly£l per student if bookings are 
made in advance. Send your cheque 
(made payable to Database Publications) 
and SAE to: 

Electron & BBC Micro User Show 
68 Chester Road. Hazel Grove 
Stockport SK7 5NY 
Tel: 061-456 8383 

This toucher is worth £1 per person 
off the normal admission price of 
£3 (adults> and £2 (children) 
(\bhdforo maximum of 4 people: 

Electron & BBC Micro User Show 
10am - 6 p m , Thursday, 2lJ March 
10am 6 p m , Friday. 3 0 March 
10am • 6 p m . Saturday. 3 1 March 
10am 4 p m , Sunday . 1 April 

New Horticultural llall 
Greycoat Street. London SW1 



There must be more to a micro 
than zapping monsters 
See how much more when you plug into 

Micronet 800~a multi-million 
pound database that 

lets you playgames 
as well. 

3ICI\ 
MUD 

l f c a m i « n 
d ntrirj«r 

V v . w w l 

Systems Innovation of the year 
r Please send me the full facts about 

Micronet 800. Not forgetting the games! 

Name 

Make/Model of Micro 

Address 

Telephone 
MICRONET 800. Scriptor Court, 

I 155 Farringdon Road, London EC1R 3 A D ^ 

Micronet 800 helps your micro come of age 
It is the sophisticated network that many popular makes 

of micro can plug into via the telephone, giving home micro 
users new horizons to use and explore. 
Micronet 800 lets you communicate 
through your micro... 

...By linking you into a network of thousands ol micro 
users who always have something new to say to each other 
Through Letters to the Editor, Clubspot (for computer user 
groups). Swapshop (our electronic bulletin board) and 
electronic Mailbox, Micronet keeps you in touch with other 
people who want to do more with computers than just 
play games. 
Micronet delivers to your micro our 
electronic newspaper and PRESTEL 

Newsflashes give you news and reviews on new 
equipment, software and computer applications. 
A Microbase dedicated to your type of micro contains 
technical hints and tips. You also have access to other 
facilities on * Prestel: Homebanking with Homelink, world and 
business news, teleshopping and much more 

Micronet 800 gives you software 
Offering you some of the best software bargains around. 

Through your phone line and straight into your computer. 
Scores of educational and utility programs are included. 
And a wide range of terrific games software. Many of which 
are completely free and constantly changing every few 
weeks- just in case you want to take another zap at those 
monsters again 

It's enough to blow the mind of any micro I 
• One of the many faces on Prestel 

MICRONET 800. Scnptor Court. 155 Farringdon Ro ad, 
London EC1R 3AD.Telephone: 01-278 3143 

PrtnurH wwi ihn Prrr-inl symbol wo t r ndom ivMo 'B ' im n r.'-ocorrvnutiCJHions 
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STOP PRESS: NEW SPECTRUM DOMINOES 

I 

16K/48K £ 4 . 9 5 

ZUCKMAN 
Z X 8 1 (16K) 

"ALL MACHINE CODE 
(10K) 

* FOUR INDEPENDENT 
GHOSTS 

" HIGH-SCORE 'HALL 
OF FAME' 

-AUTHENTIC ARCADE 
ACTION 

•TITLE/DISPLAY 
MODE 
ONLY £4.95 INC. P&P 

* ZX Spectrum^S 
X & * * FROGGY 16K or 48K 

SPECTRUM VERSION OF ARCAOE G A M E 
WITH FULL ARCADE FEATURES:-

•PtCKjooj HI fc i o>c.ui j ' w i a 
-Auire^cScurrfEn-Ji • 31orv«» 
•JO S w m f * A r - v r j TtrlMh 
•j Vtit-a>oc»efl «ef*dKt 

Sect H.Scc" Tiino-Nr 
A - t i i ^ »n3 fut-v Foa 

•TOO 5' irn •> :UJe 
'Otr-crtrtrcr- il«.I Pf 
Vc«.i i a T s t j i I .up a.'ic-ii d 
Uly "»«• orln logi jnil lurlWk 
in IM i>«»» » c ' t*e r'.*" 
MM 
rms WAOiMCOOt OAMI MUSI IM 
SUN TOM HLC.IO ' 

ONLY £5 95 INC P8.P 

FROGGY 
Z X 8 1 ( 1 6 K ) 

- MOVING CARS, 
LOGS, TURTLES 

* ALLIGATORS, 
DIVING TURTLES 

• FOUR 'SCREENS' OF 
ACTION 

•ALL ARCADE 
FEATURES 

• ENTIRELY MACHINE 
CODE 
ONLY £4.95 INC. P&P 

r u : : r mm 

r ORDER FORM 

!L S O F T W A R E i 
Name 

Address 

DEPT , 9 TWEED CLOSE, SWINDON, 
WILTS SN2 3PU Tel : (0793) 724317 
Trade enquiries welcome Export Orders: Please add £l.OO per tape airmail | 
Dealer enquir ies : Tiger Distribution, 4 Victoria Road, Widnes , Cheshire . 
051-420 8888. I 

Please sand m e the fo l lowing 

I unc lo tu chequed P.O. No for £ 
8ENO TO: OJt Sottv»«r«. Dipt YC3, 0 Tw««J Clot 

don. Will* SN2 3PU. 



The Alphatronic 
TACAMES SOFTWARE 

TA EDUCATION SOFTWARE 

TA BUSINESS SOFTWARE 

The Alphatronic Personal Computer makes playing, learning 
and working more fun, more fu l f i l l ing, more rewarding. But 
when you put it to work, then it really means business. In 
fact it's probably the cheapest way to access business 
programmes through CP/M software. 

The games first though — enough for the most ardent 
player. Some just plug into a socket at the back, wi th their 
own 16K Rom module. Others can be played from virtually 
any cassette recorder. There are arcade games to sharpen 
reflexes and test imagination. Educational programmes to 
increase knowledge, plus chess and other tradit ional games 

You'l l benefit from the learning programs. There are 
cassette instruct ion courses on writ ing programs in BASIC. 
Other cassettes get you and your family off to a flying start 
into ski l ls like typing, household budgeting, tax returns and 
investment management. And of course there's our own 

instruct ion and BASIC interpreter manual. 
Now to business. The Alphatronic PC is unusual in 

giving you low-cost access to a complete version of CP/M. 
ihe world's most popular operat ing system for business 
software. You just connect up one or two floppy disc drives 
and a printer, then you can run a whole host of new 
management programs: of f ice word processing, business 
account ing packages and financial planning — the choice is 
tremendous. 

The keyboard is a real delight compared with 
competi t ive models. There are very few confusing multi-
funct ion keys, and a really professional numeric keypad is 
included. Six separate keys can be programmed and 
indexed for special routines. And the full alphanumeric 
keyboard is just like a modern electronic typewriter. 

You may recognise the keyboard, because the 



business 

TA EDUCATION HARDWARE 

Alphatronic PC is from Tr iumph Adler, leading European 
manufacturers of business machines, who supply o f f i ces in 
140 countr ies wor ldwide. 

That means real commi tment and cont inu i ty in 
design, engineer ing and sof tware support. For instance, TA 
make sure you can get everything you' l l need — r ibbons, 
stationery, disks, upgrading peripherals — from just one 
source. 

So you play and learn on the Alphatronic PC. and 
enjoy good value for money. Or you can really make it work 
for you. Then you' l l really see what it's worth. 

For you, your family and your business, get your 
hands on an Alphatronic PC now. 

Please let me know where I can try the Alphatronic PC. 

Name: 
Address: 

Telephone: 

# TRIUMPH-ADLER 
Triumph Adler (UK) Limited, 27 Goswell Road, London, EC1M 7AJ 
Telephone: 01-250 1717 



PROGRAMMABLE 
JOYSTICK 

for 
v s , 

AGF PROGRAMMABLE INTERFACE 
Recognised as the only t rue Hardware 
Programmed j o y s t i c k in ter face this p roduc t 
of fers all the features associated w i t h such a 
design. 
You can use any A ta r i - compat ib le j oys t i ck 
cont ro l le r w i t h any so f tware fo r you r Sinc-
lair Snec t rum or Z X 8 1 . not jus t those w i t h a 
j oys t i ck op t i on . 
Movement o l the joys t i ck is recognised by 
the compute r exactly the same as pressing 
the appropr ia te con t ro l keys, and can there-
fore give the most immed ia te response t o 
that movement . The hardware p rogrammed 
design works w i t h all possible key-reading 
methods, b o t h BASIC and Mach ine Code. 
Eight d i rec t iona l movement , w i t h or w i t h -
out the fire b u t t o n being pressed, can be 
achieved by only p rog ramming the le f t , 
r ight , up, d o w n and fire keys requi red by 
the game. 

P rog iumming is achieved by a two-d ig i t code, 
wh i ch is looked up on the Programming 
Chart suppl ied, for each d i rec t i on and f i r ing 
bu t ton . These t w o numbers are then sel-
ected on a pair o f leads wh i ch are c l ipped 
o n t o appropr ia te ly numbered str ips on the 
interface. 
Once conf igured this can be marked o n t o a 
Quick Reference Programming Card fo r 
s tor ing w i t h the game. As the p rog ramming 
is nor power dependent the in ter face can be 
immed ia te ly used when next sw i tched on. 
rhe keyboard remains fu l l y f u n c t i o n a l and 
can be used s imul taneous ly w i t h the j o y -
st ick. 
An integral rear expansion connec to r means 
there is no need t o remove the in ter face t o 
connect other peripherals. 
NB. A recent design improvement n o w 
means that the A G F Programmable Interface 
works w i t h the new Quickshot I I rapid 
" A u t o l i r e " feature. 

or ZX81 
PACKAGE CONTENTS SUPPLIED 
• Programmable In ter face Modu le as dlus-

t ra ted, comp le te w i t h c l i p -on program-
ming leads. 

• Self adhesive p rog ramming chart deta i l ing 
h o w to def ine wh i ch key is s imulated by 
UP. D O W N . L E F T . R I G H T , and F IRE. 

One pack o f ten Qu ick Reference Pro-
gramming Cards for at-a-glancc set t ing 
to you r games requi rements. 

) A r r r - a t l 
A e r o — . 

A G . F J - -

11 

p I I 

iniTC'Ii 
I 4 

I — 
I r 

12 months guarantee and fu l l w r i t t e n 
ins t ruct ions. 

KEY FEATURES 
Programmable design gives T O T A L sof t -
ware suppor t . 
Accepts Atar i , C o m p e t i t i o n Pro, Wico, 
Star f ighter , Qu ick Shot , Le St ick etc. 
Rear extension connector for nil o ther 
add-ons. 
Free demo program and inst ruct ions. 

NEW IMPROVED GRIP : BUILT-IN STABIUZINB SUCTION CUPS 

TRIGGER FIRE BUTTON : RAPID AUTO FIRE SWITCH : TOP FIRE BUTTON 

FROM: MR/MRS/MISS 

ADDRESS 

SEND C.W.O. (NO STAMP NEEDED) TO: A.G.F. H A R D W A R E , DEPT.YC. 

FREEPOST, BOGNOR REGIS, WEST SUSSEX, P022 9BR. 

QTY ITEM ITEM PRICE 

P R O G R A M M A B L E I N T E R F A C E 27.95 
JOYSTICK(S) 17.95 
PACK(S) QUICK REFERENCE CARDS 1.00 

ZX81 • ZX SPECTRUM • Please tick 
ULAl.ER ENQUIRIES WELCOME EXPORT PRICES ON APPLICATION 

F I N A L T O T A L 

T O T A L 
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elect 
It's the most exciting 

computer magazine yet 

Packed with colourful pages 
devoted solely to the Acorn 
Electron-now widely tipped 
to be the best-selling micro 
of 1984. 

Lots and lots of listings of 
games, utilities, graphics 
and educational programs. 

Easy to follow features help 
to unveil the secrets of 
programming. 

PLUS 
• Expert reviews of all the 

new books, software and 
hardware - if it's for the 
Electron you'll find all the 
facts you need in Electron 
User. 

• n _ S U B S C R I P T I O N F O R M _ — 
Please send me the next 12 issues of Electron User for £12. 

Name. 

Address. 

Payment: please indicate mothod ( s-^ I 

Cheque/P.O. made payable 
to Database Publications 
Acccss 
Visa 

Card No.. 

Expiry Date Signed 

Sand to: Database Publications, F R E E P O S T , Europa House, 
68 Chestor Road, Hozal Grove, Stockport S K 7 5NY . 

No stamp needed it posted in UK. YC/3 

Computers 
PorExporL 

Sinclair 

Vectrex 

Commodore 

Aquarius 

New Brain Texas 

Acorn 

Coleco 

Plus Printers, Disc Drives, Memory Expansion, Software 
Quantity discounts available 

No tax charge for equipment shipped abroad 
Write for our price list or call our 24hr answer phone 

01- 681 8785 
Galaset Ltd, 30 Bayford Road, 
Littlehampton, West Sussex, 

England. Telex. 8954018 Acurat G 

YOUR COMPUTER, MARCH 1984 1 77 



WIDGIT 
SOFTWARE 

HUMPTY DUMPTY 
MYSTERY. 

& W H O KILLED C O C K R O B N ? 

V 

1 
1 1 mm\ H 

W I O G I T S O F T W A R E 
F<M CHItOAtM 

4 8 k SPECTRUM 

SOME OF THE TtTL ES WE HAVE A VAIL ABLE 

Airline •48K 7.95 
Blorythms 16-48K b.9b 
Breakout 30 £8K 7.50 
Cttndy Floss • 

HaiujrrvJ»i 48K 7.50 
Chess :6 48K 9.95 
Cube Crazy 48 K 7.96 
OllllilH 48K 7 G& 
Oi(igw 48K G9D 
Oin iy Knrtg 48K 1) 9b 
F,intu»y Qin ' i t 48K fifVO 
l M i t 4RK 7.9b 
Pnrtli •18 K 17.95 
Fi.iriklins t o m h 48K 9.95 
Grail i g K 6.9b 
Hiirrlor Attach 16 4HK 6.95 
Hobhit 48K 14.95 
invaders •6 48K /.50 
Ji jgt jur *8K 6.95 
Maria 6.95 
Muli iganies 16-48K 7.95 

Operation Gremlin 48K 6.95 
One Tre< '16 K 9 98 
Onsets*: 48 K 17 95 
Revet se 48K 6 5 0 
Synthesize' 48 K 7 95 
Wo*if P'ocessoi 'UIK 1/ 95 
Xenon 1 4RK B.50 
Zno . i ; A d v f t i t u i f 4BK 9 9 5 
7IKQOOS Rf-VHIGT- 48K 8.50 

BOOKS 
lit.* Oin: 1 .mrt how lo not I ho most I ' o m 
it 5.OS 
th«j One 1 Companion 6 95 
A n intfiMi i t t i on to Progrommlna the 0»ic 

1.9b 
Postage 

Boo l? 50p for 1 2Bp pr.f boot 
thereafter 
Cassettes 50s> lor I to 7 free if 8 cr over 

Oric So f twa re , 118 Worcester Road, 
Malvern , Worcs . WR14 1SS. 
Tele Ma lvern (06845) 62467 

ORIC SOFTWARE 
THE SINGLE SOURCE SUPPLY 

FOR ALL YOUR ORIC SOFTWARE 
PERIPHERALS AND BOOKS 

Catalogue with every purchase 
or send CI. 00 which will be 
deducted from your first order. 

Battle of Britain 
48K Spectrum £5.95 
A strategic simulation of a German bomber 
offensive featuring Hi-res screen map and optional 
morse sound. 

Dodg'em 
BBC Model B £5.95 
A machine codc version of the popular arcade 
game featuring I 5 diff iculty levels & up to three 
computer controlled 'jam' cars 

Spec-FX 
Spectrum £5.95 
TOO amazing machine code sound effects to use in 
your own Spectrum games. Includes explosions, 
guns, space effects, machinery and many others. 
Each sound is a self contained e'e routine which 
can be saved lo tape or incorporated directly in 
your own listings. 

Pearl Harbour 
BBC B £5.95 
A strategic wargame set m the Pacitic, Featuring 
Hi-res screen map and optional morse sound. 

M i c r o g a m e S i m u l a t i o n s . 7 3 T h e B r o a d w a y . G r a n t c h u s t e r . 
C a m b r i d g e . C B 3 9 N Q 

THE HUMPTY DUMPTY MYSTERY 
. t v * A N D W H O K I L L E D C O C K ROBIN ? 4 8 k S p e c t r u m 

3 c o l o u r f u l p r o g r a m s t o e n c o u r a g e log ica l t h i n k i n g 
G r a d e d in f r o m ea r l y readers t o a b o u t 10 y e a r s 

A L S O A V A I L A B L E F R O M A N D WH SMITH 
Mod me l>> return NAMCIbbckcaos) Y O 

SPEC C<W 

I A M & Suetreci M S _ 

3 3 E AODRtSS | Counl«g S-2S U S>wcv Sorter 
P^trrfrvirr 

£5.95 

O u t s t a o d ' ^ P ^ ^ C A T l O W W . 
tot i n t e n t s ... c o M P u T t N G 

ADDING & SUBTRACTING 
( A g e 4 - 7 1 1 6 k S p e c t r u m 
Avo i lab ln s o o n : B B C . E I o c t r o n , C o m m o d o r e 6 4 

ALPHABET (Ago 2 - 5 ) 4 8 k S p e c t r u m 

COUNTING (Age 3 - 6 1 1 6 k S p e c t r u m 

SHAPE SORTER (Age 3 - 6 ) 16k S p e c t r u m 

PATHFINDER ( A g e 4 9 ) 1 6 k S p e c t r u m 
Ava i l ab le s o o n : BBC. E l e c t r o n . C o m m o d o r e 6 4 

QUICKTHINKING(Age6 12) 
4 8 k S p e c t r u m Er C o m m o d o r e 6 4 

— ' t A l h M c s W f l 

O t » o s i * I I l«r»ct©«c chequf/PO lor 

W I D G I T S O F T W A R E . 4 8 D U R H A M ROAD. L O N D O N N 2 9 D T 

C O L O U R F U L FUN E D U C A T I O N A L G A M E S FOR C H I L D R E N 
W I T H S U P E R B G R A P H I C S , S O U N D A N D A N I M A T I O N 
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From 
SH\R 
S o f t * * 

A v a i l a b l e f r o m B o o t s a n d a l l a > o d ^ j p ^ i s t s , o r b y 
s e n d i n g c h e q u e / P . O . l o I8C) E t o n i t o a d * 11 f o r d , 
E s s e x I G 1 2 U O . 

SHARDS SOFTWARE 
T h e family f a v o u r i t e s 

ROAD 
S-rotr-
S H A R D S 
: mffiikxi 

Just the thing for 
these long winter 

nights 
D R A G O N 3 2 

KXMIIA PROGRAMS 

U N AMJCAMES 

LIVE VJMI* I.EAKN 

MYSTERY OF THE 
JAN\STAH 
EMPIRE 

PI Z/.EKR 

PF/ITIGREWSDIAHA 

F l N T O L E A R N 

y i 17. P A C K 

I N F A N T P A C K 

J l M O R l» \ C K 

N O R T H SKA O i l . 
S U A P E R 

Eight games, quizzes, u l i l i t i r .s 
a n d educat iona l program.- . . . 
V c o m p e n d i u m o f ten games fo r 
young and o ld 
Six • •durat ional p r o g r a m * f o r l l i r 
o lde r ch i ld and adul t 
F o u r p a r i educat iona l 
adventure 
Exc i t ing name o f alrutegy f o r a l l 

" P * * " 

Jigsaw puzzle" genera tor . F o u r 
p ic tures and many level.* . . . . 
F*pic90K adventure for t i le whole 
fami ly . . . 
Kduca t i on fo r 6-12 year olds. 
Menn d r i v e n 
300-word vocabu la ry q u i z a n d 
c rossword puzzles 
Pre-school education.' Intuiting 
and a lphabet 
I .earn y o u r tables and w o r d 
recogn i t ion the f u n way 

Absorb ing . real l i fe s imu la t ion . 
Comprehens ive sound ut i l i ty S I ' E C T R U M M K m 

JERICHO ROAD Fu l l f e a l u r / u 

SCI EMC' 4 
'» i** 
- s A A O S 

B B C ' B ' 

FLIN TO LEARN 
MONSTER MATHS 

K M I ' l l<K 

LASER LETTERS 
PETTIGREWS DIARY 

LYNX 
GRID. ATTACK 

E L E C T R O N 

EMPIRE 

Kduoai ion f o r 6-12 year olds . . . £6.95 
Kducat io i i for 8-1 I year olds. 
Menu d r i ven £6.95 
Physics educat ion for I 1-16 
year olds I f i . ' ' j 
Exci t ing game o f strategy fo r alt 
ages £6.95 

Educa t iona l w o r d game . . . . £6.95 
Kpic 90 K adventure fo r the whole 
fami lv £T.9S 

Exc i t i ng game o f strategy fur al l 

MONSTER M ATHS 
HOOK F.I)! (New) 

Educa t i on f o r 8 -11 year olds. . 
E n t e r t a i n i n g g raph ica l f i sh ing 
game f o r I o r 2 p layers 

1 6 . 9 3 

Surv ive the g r i d ! Arcade act ion 
w i t h m a c h i n e r o d e 

t.">.T5 
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1984 On Course 
For Record Computer Sales 

Sfxmswad by: 

& 
m m 

There can be few - if any - comparable 
exhibitions capable of generating such intense public 
interest as The Computer Fair series. 

As expected, the 1983 Computer Fair, held at Earls 
Court, has consolidated its position as the major 
showcase for home and small business computers, to 
the extent that it became necessary for the original 
exhibition area to be doubled to a record 2,3CK) square 
metres. And all the signs are emerging to support our 
belief that 1984 wi l l see further growth in an 
exhibition which provides an unrivalled opportunity 
for promoting personal computer systems of all kinds. 

THE 

(omputer 
^^^^ ^^^^ ™ Personal computers 

Horns computing 
Smait business systems 

Sponsored by Practical Computing' and 'Your 
Computer' and organised by Reed Exhibitions, the 
1984 London Computer Fair wi l l again be backed by a 
massive publicity campaign using radio, television 
and press media. Advance stand reservations are 
understandably already well up on 1983. If you want 
to ensure that you do not miss out on a preferential 
site, you really must fill in the Coupon below NOW, 
and return to the 

Exhibitions Manager, The Computer Fair, 
Reed Exhibitions, Surrey House, Throwley Way, 
Sutton. Surrey. SMI 4QQ 

I am interested in exhibit ing at The Computer Fair, Earls Court, 
London. June 14-17 1984. 
Please send ful l information to 

N ame 
Position in Company 

Company 

Address 

Earls Court, London. June 14-17 1984 Telephone No Telex. 
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L 

.C; 

Pt 

• 

The galaxy's most la 
battle wagon. 

Nareon Heatseekers from the back. LasaSlamma Tanks in front. 
HeliChargas from above. 

A friendly mission to Zon has become a desperate fight for 
survival. 

Now, as Troopa Truck trundles and leaps across Zon's surface, only 
one person in the galaxy can save it. 

You. 
The ticket to Zon is £5.99 (RRP inc. VAT), and the journey starts at 

Boots, WH .Smith, Rumbelows, or any intergalactic computer games shop. 
Your Commodore 64 will love it to bits. 

fcndUa+d on Sfiecbuun, VIC-20 & G&M-64. 



THE MOST IMAGINATIVE 
GRAPHICS PROGRAMMING 

SOFTWARE FOR YOUR SPECTRUM. 

r 
C U R » « F K « V » o r J O Y T U C I 

t o P r i n t a t o e k « A U 

a b e d 4 r « h i j k u n o p q r t t u 

flBCDEFGMIJKLHNOPOR5TU 

U 5 A V C M P C C A U U • C O P Y H MENU 



There's now one piece of software that's a must for 
every 48K SPECTRUM owner. 

It's called "PAINTBOX". 
If you wish to exploit the full graphics capability of 

vour machine, you can do so . . . simply and easily 
With "PAINTBOX". 

"PAINTBOX" is produced by Print 'n' Plotter 
Products — the company that has pioneered (and 
led) the field of graphics aids for ZX Computers . 

With our name and reputation you are assured of 
quality and immense graphics capability! 

Take a look at the actual screen prints opposite. 
They are the sort of thing you could produce on your 
SPECTRUM. 

With a little practice - and "PAINTBOX" - you 
could be planning, producing, and utilizing these sort 
of graphics in your programs — producing software 
that will come alive with originality! 

Just look at some of the facilities available f rom 
"PAINTBOX": 

UDG EDITOR: SO SIMPLE 
Giving you the facility to define (and re-define) up ^ ^ J - J J J J ) 

to 84 graphics characters which can be held in 
memory, stored in your BASIC programs for instant 
recall f rom its own built-in machine code! 

The program comes complete with a cassette 
demonstration of what you could produce with 
"PAINTBOX" including a 28 page booklet describing 
in easy-to-understand language how to use it for best 
results and many tips for storing and using your 
graphics in BASIC programs. 

Of course, "PAINTBOX" is ideally suited for use 
with Print 'n' Plotter's other great graphics aids. 

The dedicated programmer will want to use it in 
conjunction with our ZX SPECTRUM JOTTER PAD 
- THE ORIGINAL (AND BEST) GRAPHICS 
PLANNING PAD! 

So why not place your order today? 
Write now. Phone your Credit Card. Ask at your 

local computer shop. 
At only £7.50 (plus p&p) it's a marvellous 

investment for all ZX SPECTRUM owners . . . of all 
ages! 

PAINTBOX 
_ J»T I MAC .1V \ IJ VI (ill. \ I >f IK S 
PROGRAAIMIM. y*T\ i :w; |'( )R UX:R SIT* I HL \l 

COULD 
USE IT! 

UDG DRAWING BOARD: 
A fully integrated U D G Planner for up to 4 Banks 

of user-defined characters. Planning facilities include 
MIRROR IMAGE, ROTATE, INVERSE, and FILE. 

SKETCHPAD: 
An experimentation "window" that allows you to 

try-out your UDG ideas during development of the 
84 graphic character set. 

PRECISION PLOTTER: 
An amazingly versatile high-resolution drawing 

board which includes PAPER choice, INK choice, 
PLOT, DRAW, DRAW RADIALLY, CIRCLE, ARC, 
OVER, FILL, instant change of INK colours 
(including BRIGHT), ERASE, and STORE in 
permanent memory during development! 

All cursor movements can be controlled by 
Joystick or Keyboard operations, with choices which 
include FAST or SLOW movement and "Crosswire" 
or single Pixel cursor! 

SCREEN PLANNER! 
Combining the best of both worlds! PRECISION 

PLOTTER and UDG Characters! For complete 
screen planning of graphics. A multi-purpose 
graphics facility to enable you to produce screen 
graphics that are the equal of those seen in best-
selling software! 

All graphic results can be sent to the Printer, saved 
as SCREENS or SAVED as CODE with its built-in 
machine code routines for instant recall f rom BASIC. 

"PAINTBOX" is such a comprehensive graphics 
toolkit that it is impossible to describe it all in one 
advertisement! 

2 . z 

01-6607231 
24 HOUR CREDIT CARD ORDERING 

Post to: Dept YC Print n' Plotter Products Lid., 19 Borough 
High Street. London SEl 9SE. Please send me: 
. . . . PAINTBOX" SOFTWARE @ £7.50 ( + 75pp + p total £8.25) 
. . . . SPECTRUM JOTTER PADS @ £7.50 (£1.50 p + p total £9) 

SPECTRUM KEYBOARD OVERLAYS @ £2.60 (35p p + p 
total £2.95) 

. . . . 5 ROLLS ZX PRINTER PAPER @ £11.55 (95p p + p total 
£12.50) 

. . . SELF-ASSEMBLY CONSOLE (SPECTRUM) @ £4.50 (75p 
p + p total £5.25) 

• I enclose remittance in full 
Please bill my Access/Barclaycard/Visa/Mastercard No: 

1 1 1 1 1 1 1 L 1 1 1 I I 1 1 1 
Overseas ore ers please add 25% for ac ditional surface mail rate. 

NAME. 

ADDRESS. 

DEALERS: 
Phone 01-403 6644 for enquiries V 



Sponsored by 
Practical Computing 
Your Computer 
Micro Business 

National Exhibition Centre, Birmingham. May 4-7, 198 
After one show the Midland Computer Fair 

has already established itself as an outright winner. 
Not only is it the leading exhibition in the Midlands 
for microcomputers and related products, but it 
stands in its own right as a major national event. 

In recognition of this, and the need to 
accommodate thousands of expected visitors the 
venue for the 1984 Midland Computer Fair is to be 
Britain's premier showcase the National 
Exhibition Centre, Birmingham. The NEC with its 
superb facilities for exhibitors and visitors alike will 

be the fitting site for this major event which 
attracted over 17,000 people for the first show 

Whether you are interested in microcomputer 
enthusiasts or would prefer to take space in the 
Business Section to meet small business micro-
users, the Midland Computer Fair is definitely for you 

So why not let a little of the Midland Computer 
Fair's success rub o f !on your company by 
reserving a stand at the next show. 

The road to success starts by filling in the 
coupon below: 

Return to the: Exhibition Manager. Reed Exhibitions, 
Surrey House, 1 Throwley Way, Sutton, Surrey SMI 4QQ 
Tel: 01 643 8040 Telex: 946564 BISPRS.G 

Name 

Position 

Company 

Address 



PLUMB CRAZY! 

TERMINAL 

i.I'L 

T E R M I N A L 

Available from leading computer shops 
and distributors, including:-T E R M I N A L S O F T W A R E 

• 2 8 C H U H C H l . f . U i ; P F E S T V / I C H , . 

M A N C H E S T E R M 2 5 5 A J 

Telephone; 06J-797 or 061 773 33J3 
I N T E R N A T I O N A L . I 

• .V IOOSOTJ - f c U S S K U j O P F H A L - A L M H U L T " 
A A S H W A - R p T T E R D A M . C A ? A 7 . K 2 B E N H A V N 

r / A F P J C A - S O U T H A f W C A . O / J S O F T - A U S T R A L I A I 

Selected" Lewus':-; 
and Co-op 

Stores 
Sof-tShop 

In t t rna t ie rw l 

PCS 
b l A C K K W 

f i / .V i ',5-m- • | Cent re Soft 
7/EST MIDLANDS 



For the 48 K Spectrum By Ian Beynon 

_ \fcjL PffinhiJlPEfceoritact: 



In this adventure>you m^Atace~incL_.. 
ovjircMDfr'Trendisft^ problen s 
r r rVJ^^mp I exji lof. ̂ t m i qy e jfebture-pW 
"Legion" is a vaaable whiclTalBlifcj-
certain problemŝ  bfe igrtooked. 
t U . , L j . j . pJ^T^jk p0 int s to be 
classed as a warrior by Caesar, then go in 
segrch.ofAe great treasure of Egypt. Then, 
I f y o J a r e still alive, take the treasure back to 
Caesar himself. 

Available from the 
fallowing- Dfctriboto/ 

DISTRIBUTION 
MICRQDEAL LTD 
PiC.S. DISTRIBUTION 
CALISTO SOFTWARE. 

FERRANTI 
A L P H A — 
M I C R O g ^ A t f l f a K . LTC 
L E I S t f ^ E S O g ^ . x ^ , ^ . 

P H ( O E N I X $ O M E 
/ENTERTAINMENTS 

WAYFARER COMPUTER 
(; A G E N C I E S / T D 
h p P H E N H A R T L Y 
^ C S M P U T I N G LTD 

* J C f t f ' T W O OF THE EXCITING GAMES FROM 
O U ^ C A T A L O G U E y T 

• A V A I L A B t f ^ t e M SELECTED BRANCHES OF 
J O H N MENZIES 



COJ s o f t w a r e I Spectrum Programs 

3 ^ 0 

S u p o t c h u s s 3.0 l ias boon deve loped to b r ing you the Bl rongost c h e s s p r o g r a m yet lor 
tne S p o c t r u m c o m p u t o r , 

At the l o u i n a m e n t level S u p e r c h e s s 3.0 h a s a look-ahead 01 l ive t o seven p ly 
(moves) m tho m idd le g a m e and ten to twe lve p ly i n the end g a m e This g ives 
Supe rchess 3.0 a subs tan t i a l advan tage aga ins t o ther c h e s s p r o g r a m s 8nd 
p r o m i s e s the expe r ienced p layer an i n te res t i ng and c h a l l e n g i n g g a m e o l chess . 

Unl iKe o ther choss p rog rams. Supe rchess 3.018 not just a b ru te- fo rco ca lcu la to r , 
but e m p l o y s ar t i f i c ia l i n te l l i gence t e c h n i q u e s to a l low deeper sea rch ing a l o n g the 
rr .3in l ines of p lay . 

FEATURES: 
• 10'eveis—al play wi th in tournament t i r re 

l imi ts 
• evst evei made OHpftclally easy for beginners 
• Easy 10 use—«olt> nmnus p'Ovdec 
• Recommended move option 
• Change sides and level during game 
• S * " play mooo. 
• S«1 upichnngn posit ion 
• Tothnicai informfl l ion «ow tho program 

thinks 
• Program's internal scorn 'or posi t ion 

displayed 
• Number ol evaluated posit ions displayed 
• _ brary ol opnntng moves 
• Select your own colour scheme for 

graphic board display. 
• Sc.vc mating oro t ems—op to rrate m *Oui 

48K SPECTRUM-Price £8.95 

o 
L J - l i 

h i » • I 1 
SUPERCHESS 3.0 
ĉp; software! ^ ^ 

D e a l i n g — t h e p rogram s h u f f l e s dea ls and s o n s the cards to p roduc e r a n d o m l y dea l t 
hands . A n a lmos t in f in i te numbe r of h a n d s are therefore poss ib le , w i t h aft k i nds of 
d i s t r i bu t i ons . 
B i d d i n g — i s in tho fami l ia r A C O L sys tem, i n c l u d i n g S t a y m a n a n d B l a c k w o o d 
c o n v e n t i o n s . You b id your h a n d wh i te the S p e c t r u m b i d s the o ther th ree hands . 
Card P l a y — y o u play f r om your o w n and d u m m y ' s hands, w h i c h are d i sp l ayed as 
they w o u l d l>o at the b f id f lo tah le. w i t h the p rog ram p lay ing tho o ther t w o h a n d s 
S c o r i n g — a t the end o l e a c h h a n d the score is ca l cu la ted . I n c l u d i n g honou rs , s l a m 
a n d rubber po in ts . Bo th tho o ld a n d new sco res are d l sp layod i n the u s u a l manner . 
Rep lay—ut i t io ond o l oach h a n d an four h a n d s can be d i sp layed and. If dos l rod . tho 
h a n d rep layed. 

48K SPECTRUM 
BRIDGE PLAYER—£8.95 
A n i cea l c o m p l e m e n t to t he B r i d g e 
Player P r o g r a m : 

Bridge Tutor (Beginners)—£5.95 
Bridge Tutor (Advanced)—£5.95 

SPECIAL OFFER: 
Bridge Player and both 
Bridge Tutors—£18.95 

BRIDGE PLAYER 
[ c p j s o f t w a r e l D 

Plus for ~8KSoec i rum j m e s s o therwise 
s ta iec: 

PLUS 'or 48K Spectrum 
FLOATING POINT FORTH wi th EOITOR £13.95 

INTEGER FORTH £9.95 
SUPERCHESS II £7.95 
SUPERCHESS I (16K £4,95 
16K SUPERCHESS (16K Spectrum) £6.95 
REVERSI £6.95 

DRAUGHTS £5.95 
BACKGAMMON £5.95 
SNAIL LOGOfTurt le Graphica l £9.95 

GOLFING WORLO £5.95 

P I I M B A U U W I Z A R D 

iFor any S p e c t r u m 

Superb, colourful 
fast-action graphics 
and sound give this 
game the feel of a 
real arcade 
pin-table. 

Wi th realistic 
launch, flippers, 
bumpers, high-
score, bonus scores 
and freeball 
features. 

Be a Wizard! 

FOR ANY 
SPECTRUM 
£5.95 

This is a superior machine code tool kit with one hundred machine 
code routines that are relocatable for use in your own BASIC and/or 
machine code programs, the combined user friendly BASIC program. 
48k Spectrum only, gives easy access to all routines: • Index of 
routines • Call up delalls of each routine including all information 
required to tailor the routine to your needs • Demonstration of how 
the routine works under software control, the demonstration «s 
repeatable. • Save and verify individual routines. •Comprehensive 
user guide 

i 
2 
3. 
4. 
5 
6 
7 
8 
9. 
1ft 
11 
12 
13. 
14. 
15. 
16. 
17. 
16 
\9 
20 
21 

33. 

SUPERCODE £9.95 

eiock Vc ro ry 'rurr* 24 Sifil F Carocte< S>rr 47 Wail-Key 
Block 1 ra Uelelc 25 Memory A.JIU'.O 46 Slnr-js Ic licoer Caie 
Ch/» S-CO Lire Rent-no*- •19 Slnnpt loLoiver Cai« 
ChrS S c u ^ ' e iT. Ur-Nolc SounW«. so Program to Jppor Case 
Super Hcrj'-i&e- 78 Di.al Scure-Gen £1 Prcgrem IO L u « -
2 Byie Co«-ver:e- 29 Ur.i&eep S'*uU:o> 52 Contuse 
Oec- - Cc •C Mull -Beep S -TVJUICW £•3 Clarity 
Me*- • Dec Corwete' 31 Screer. f i l l 54 Space Saver 
Rem. C&-ae-ier 32 Sct9*n S:orc 55 Sceen Overprml 
On Ei re Goto 3-3 Screen E i c h a * ^ 56 ScetfH Inven 
On fcca* Golo 34 Frolect Program S7 Clear /•!> 
Free So f te r :i:i BJOCK Copy 55 InH Cnargc 
Ncn De'eiiO P l ires 36 Contract id Papfl' ChaoijP 
fiorser Etfeclb 37 Expand 60 f lam On 
Scoe" Sea'ci M E«oan<1 Hfln 6 ' »lasti Oil 
V«n»C*» S*arcn.'List /•ppe'id 62 Bngit O i 
24-Line P..rMig 40 Couni P-ogum 63 DiiQIt O'l 
St«' O'*- 41 Tnpi» Hnaoer 64 Sc ion Print 
Pia»n S«»tcf 4?. AddiirW 6S RaniWin NuinWr Ge '^ r i ' i y 
BryM S*-:cn •13 Chocktr 6WMO 

RaniWin NuinWr Ge '^ r i ' i y 

P.»IOI SNISO •14 llniniy.n Colowi lloiilmor. <1(1 KH1 Si:-nrr i c j i i f c t 
n*co'fl Sou-a 'lb D.i^ay Vamory 
RcpJ> SO««*> •1(1 He» LO»<J«r 

A l s o ava i lab le at Boots . W.H. S m i t h anc a l l g o o d c o m p u t o r shops . 
DELIVERY: Send SAE for C a t a l o g u e . 

U K — p r i c e s Inc lude VAT and pos tage & p a c k i n g 
E U R O P E — a d d 80p per p rog ram 
A L L OTHER P L A C E S — l o r air m a n ada £2 for the f i rs t p rog ram and 50o for 
each suDsequen t p rog ram. Sur face del ivery a d d 80p per p rog ram. 

Send Chequo . Pos ia l Oroor or Access No 

F C P L W A N P I C P SOFTWARE. Dept W I A , 
L « - j J | S U T L W d f e i 17 Orchard Lane. Prestwood. 

Bucks HP16 0NN * 

to: 



DRAGONFLY II 
•IBIS 
i i m m i H 

N<-v. an machine Kudu v y n o r i of our 
highly l u c o - u f u l f l ight simulator Nmv 
v/ i th oerspective cockpit view, imp-nvrr-
nst rument i , deta> ed map four beacons 

anrt O'-Cf =r hancempnts. Mul t ip le 
o ' play ' o develop your ^ lv ' nn 
Compete w i th prmtf id f l ight debrief i t 
jho ; n d of vour f l ight - signed bv the 
nrogr.^m i-.ilthor1 The most r?a'ist<C 
Simulator on thi: market 16K or 48K 
Spectrum. 

c ' t f f * i ' l n u « * 

Y O l j f TASK to til root Incomlnp . v r c r j f i 
f ' o m holding stacks in runway smooth ly . 
jof»iy and expedit iously. 
YOU?' INSTRUMENTS: Radar »cre»-
iho . . ing aircraft cull iiriii!., hi j f) i nnd rr.nK 
=ou ' stack displays giving al t i tude, heading. 
sp««<5 and size. URGENT 

Vie are on the lookout for high qual i ty 
simulations for all the popular home 
computers. Top royalties p3id. Send in 
vour samples today for fast evaluation 
and prompt reply. 

Sciectod Hawson Consultants t o f t w a ' s > 
.iv.iilable throuqh John Menkes, atqer 
b ' . t n d i n of Roots, .ill I ' .KI micro 
compuic i -etAilvrt am: ioMv.an i t o d m h 

REVIEW QUOTES 
. nircct ions .ire wol l explained' 

HCWSip tumt iu r 13 
highly absorbing vwiy >vnli i n p i r 

m«n:«<j" . . WHICH M I C R O S u p t r m t w 
" r v e i v ooi". V0i|«l)l0 bus be<m co 
. i r . i - i r r *d In tn ih <.qiimc" PC.N July U 

i-nmsnu-iy challenging" SOFT 
August 

If you havo ony d i f f i cu l t y obtaining these 
products local ly, than mail order to 
HEWSON CONSULTANTS L T D . . GOA. 
ST. M A R Y ' S STREET. W A L L I N G F O R D . 
O X O N . 0 X 1 0 OEL. 



The Electron 
and Car to 

Pack up your paintbox, throw away your paintbrushes and 
move into the electronic age of art with our amazing new 
PIXSTIK™ 

PIXSTIK™ opens the way for all the family to create colourful 
designs and pictures - yet it's so much cleaner and simpler to use 
than conventional crayons and paints. Plus you have the built-in 
advantage of the exclusive ABC feature. ABC stands for animate, 
bounce and cartoon, meaning you can even add movements to 
your sketches and drawings. It's just like creating your very own 
cartoon clips. 

With PIXSTIK™, the colours never run dry and you don't have 
to worry about paper supplies, it even has an eraser facility. 

You just plug in and all the materials you need are listed on the 
screen. You'll have access to up to 16 exciting colours and 16 
separate commands. Simply give your instructions by pointing 
PIXSTIK™ at the appropriate colour or command. 

PIXSTIK™ couldn't be easier to operate. Whether you're eight 
or eighty, you'll find it fascinating, especially when you discover 
the range of pictures you can produce. 

WTierever your imagination goes, PIXSTIK™ will follow. It gives 



ic Faint Box 

INSTRUCTION 
- S I W T M O S L W s 

l l E A I N T 
. v f i t l f c 1 SflFIWARB [ P I o 0 t w a r e i h A 

you freehand freedom or creates straight lines, triangles, 
rectangles, circles and ellipses with geometrical precision. 

Choose whether to fill your shapes with solid colour or leave 
them blank. And if, after that, you still favour a paintbrush 
effect, simply move PIXSTIK™ into paintbrush mode and it will 
do the rest. 

What makes PIXSTIK™ even more special is that it. doesn't 
simply stop with a completed picture. Because it incorporates the 
special ABC feature, you can use individual designs as part of 
animated sequences and cartoons. 

At the "animate" command, pictures 
stored in memory will reappear in turn. On 
the "bounce" instruction, your pictures 
will move forwards and backwards and 
when "cartoon" is called up, they will 
reappear continuously in sequence with 
just the effect of a professional cartoon 
clip. 
is QQBQBQEEET QQQQ M •N A 3 m J 

For only £29.95, the 
PIXSTIK™ pack includes 
three superb computer 
games to play with your 
stick, plus a comprehensive 
instruction manual. 

No paintbox could 
ever offer so much. 
So swap vour paintbrush 
for a PIXSTTIK™ today. 
It's the paintbox of the future. 

Pictures can be drawn using fine lines, blocked lines 
or paintbrush effects for extra variety. 

PIXSTIK™ can bring all your pictures to 
life. Use it to show the sun moving across 
the sky, smoke curling from a chimney and 
an arrow hitting its target. 

The only limit on PIXSTIK™ designs is 
your own inventiveness. There are even 
up to three different stick modes to ensure 
different colours can be drawn across each 
other without merging. 

H S f l « 
• # 0 • 0 — • O • n • • • • • r \ 
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I PIXSTIK™ is available by mail order only, exclusively f rom 
Computapix Ltd.. Gores Road. Kirkby Industrial Estate, Liverpool 

'' l b order send cheque/P.O. for £29.95, payable to: 
• COMPUTAPIX LIMITED 
• Credit card holders simply phone in your number on: 051-548 2020 (24 Hour) 

or complete the following: 
Credit card no 

| | |Acces. DViaa • Diners 
Type of Computer (Please tick) 

I D V I C 2 0 QCOMMODORE 64 
• B B C M O D E L B • ATARI 400.800.600X LOR 800 XL 

• American Express (Please tick) 

Name 

Address 

TtelNo. 

Mall to: Compuupix Limited 
FREEPOST(No stamp required) 
LIVERPOOL L337XS. 
Please allow 28 days for clearance and delivery. YC2 

Jealers: Contact Neil Davidson on 051-547 2741 Telex: 628052 Share! 



THE TENSION MOUNTS, 
THE ADRENALIN FLOWS 

FOR YOUR ZX SPECTRUM 

a lchemis t 
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Computer Graphics Language 
I i t A.VERY POWERFUL, TRUE 
i MULTITASK LANGUAGE 

AS FAST AS MACHINE CODE 
m j r SIMPLER THAN BASIC 

Write Machine Code in a 
B ' fraction of the time currently 

i M f c SCOPE is available from 
most good quality 

H E ; dealers and selected 

' WHSMITH 
^ ^ ^ H ^ F o x details (Jf how to get 

M B 9ames Published 
^ f t ^ L . ^ ^ ^ ^ H H H i n m e r c i a l l y contact 

TECHNICAL SCOPE is a fully structured 
DETAILS multitask language specifically 

for writing graphics, animation and sound. 
Being fully compatible with BASIC it is ideal for 
writing both arcade and adventure style games. 
Additionally, with SCOPE present in high memory 
it can be used as an assembler with SCOPE words 
as plain language mnemonics. Therefore no 
knowledge of machine code is required. 
The language is extremely easy to 
comprehend and is very powerful 
indeed providing many features 
not available from BASIC. 

SCOPE HAS TO BE USED 
TO BE BELIEVED 
48K SPECTRUM 

tetmg 
; V : * 

WW 



STARGAZER SECRETS for the 48K Spectrum Only £5 .95 CAVEMAN for any £X Spectrum Only £4 .95 
Enter the p rehistoric world and discover the difficulties our 
forefathers hs>i In obtaining focc. The idea of the game :s :o 
pick your way across monster Infested plains.and through 
treacherous mountain ranges to reach the Pterodactyl's 
lair. 

DERBY DATfor the 48X Spectrum Only £5 .95 
Gambling on any horse in the field, up to 5 players can lay 
bets with Honest Ciive Spectrum the bookmaker. Watch the 
race begin as the tape lifts and marvel at the amazingly 
realistic 3D animation as the ridersjcckey for position. See 
the slow motion finish. Sound and colourused to its fullest 
m this 44K of superb programming Hot recommended for 
compulsive gamblers. 

The only serious Astrological forecaster produced for the 
48K ZX Spectrum. Written by a professional Astrologer, it 
condenses Astrology's complex mathematics and relations 
intoan easy touseprogram. By entering the subject's name 
and date. timear.d place of birth, the program quickly 
interprets the data. plots a Natal Chart ar.d lists the results 
under anumberofcategories. A program thatcombmes the 
r.ev/est art with the oldest Science. 

TEST MATCHforthe48K Spectrum Only £ 5 . 9 5 
This is the Ho. 1 htt cf the Summer and is a 3-D Test Match 
Cricket Simulation. Contains r//c programs - the first a fu'.l 
5-day Test, the second a selection of one day matches. Each 
program contains a full scoreboard and definable teams 
The game already contains England and Australia teams. 

CRAWLER for any ZX Spectrum Only £4 .95 
An addictive chase game needing both reaction and 
strategy In fast machine ccde for arcade action 
You are Crawler andyour aim in life is to hunt down and 
devour as many bugs asyou can Every ttmeycu catch one 
you grew longer, so that you soon have to avoid biting 
yourself The more bugs you eat, the more difficult it 
becomes You can chocse between 9 skill levels 

JACKPOT for the 4BK Spectrum Only£4.95 
A complete simulation ofapopular fruit machine, using 
deflr.ablegraphlcs unhe fullest. It contains a complete 
introduction to the rules of its HOLD, NUDGE. GAMBLE and 
FEATURE BOX with animated demo. Memory mapped reels, 
simultaneous revolution, staggered stop, animated bet ar.d 
payout, payout board and realistic sound effects recreate the 
original A must and a wallet saver for any fruit machine 
buff. 
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RESCUE for the 48K Spectrum Only £5.95 
Anadventure game that needs a Special Program to detail 
its Rules! VERY simply,you must find the Map and Radio 
Men.pio: your route and m o n i t o r patrols as they scour t h e 
40+ locaUGnsyou are travelling through Ifyou have the 
right e q u i p m e n t y o u can cross into Secret Territory in 
search of the Castle containing the imprisoned Princess. It 
you And the Prir.cess.you must still return to base with her. 

LUNAR RESCUE for any ZX Spectrum Only £ 4 . 9 5 
A fast moving addictive program. In this game you are the 
pilo*. of a spaceship with orders to rescue stranded 
Astronauts from the Moon's ragged surface. Six astronauts 
are relying on you t08avethem.butyoucanon}ytakeoneat 
a time. You will have to steeryour craft through 
treacherous asteroid belts surrounding the moon. 

3-D DESERT PATROL for any ZX Spectrum Only £ 4 . 9 5 

Agame of Strategy and reaction in 3 dimensions. You are 
the commander of a heavily armoured tank rambling 
towards safety You must avoid mines and enemy tanks. 
Your colour coded mine indicator will aid you across the 
dangerous enemy fields. Once across, you are vulnerable to 
enemy attack with only 50 shells available for retaliation 

mm 

CRL brings a whole new world of excitement right into your living 
room! 

Games that test your skills to the ultimate - whether it's zapping 
down invaders or playing a whole game of cricket. 

Only CRL offers such a wide choice of computer programs for the 
world's most popular micros. 

... catch one today at Menzies. Boots, W. H. Smiths, Spectrum Group 
and all good computer shops or send direct to CRL. 

^ Never has so much excitement been contained in a cassette! 

John Menzies 

W H S M I T H JUL 

HAHDIGAP GOLF for the Dragon 32 Only£6.95 
An 18hole. 1 or2 player handicap game. Thereare Bunkers, 
the Rough. Lakes.Trees, gorsebushes andgusong wind 
which all have to be taken Into account asyou choose the 
strength and direction of your shot The Computer decides 
the length of the hole and its par. making sure that you 
never. EVER play the same hole twice Watch the Dragon 32 
buildup the hole m a fascinating graphics routine. Pull use 
ofsound and colour 

HAHDICAP GOLF for any 48K Spectrum Only £5 .95 
Amazing. 3-D graphics on a memory mapped course, this 
program has over 250 user definable graphics to produce a 
startlmgly realistic simulation. You have a selection of 15 
clubs and acaddy. Each green ts automatically enlarged 
when putting commences. The graphics have to be seen to 
be believed Yqull wish you had a swing as good as the 
cartcor. golfers.There's even a 19th hole. 140 Whitechapel Road London E1 



All games 
only 

Se lec ted t i t les a v a i l a b l e a t 3 L H w i / 
B o o t s W . H S m i t h , j . M e n z i e s , L a s k y s I n c n f m i ? & P " ( 
a n d all g o o d c o m p u t e r s t o r e s . tor a free catalogue ) 
Dealer enquiries welcome Tel: 01-748 4125 s e n d S A E - * 
Silversoft Ltd, LondonHouse , 271 /273 King Street L o n d o n W6 



Just the thing for 
these long winter 

nights 
E d u c a t i o n f o r 8 - 1 I y e a r o l d s . 

E n t e r t a i n i n g g r a p h i c a l I ' i s h i u ; 

" a i i i c f o r I o r 2 p l a y e r s , ; . 

MONSTER M \TILS 
H O O K E D ! (New) 

DRAGON :?2 
FAMILY PROC II VMS 

£ 6 . 9 5 

E i p l l t ? a m t ' ! > . q u i z z e s . u t i l i t i e s 

a m i e d u c a t i o n a l p r o g r a m * . . . 

\ c o m j M - n d i u m o l t e n g a m e s f o r 

y o i u i £ a m i o l d 

S i x e d u c a t i o n a l p r o g r a m ? * f o r t i t * 

o l d e r c h i l d a n d a i l u l l 

F o u r p a r i e d u c a t i o n a l 

adven tu re 
E x c i t i n g g a m e o f s t r a t e g y f o r a l l 

a p e n 

J i g s a w p u z z l e s g e n e r a t o r . F o u r 

p i c t u r e s a n d m a n y l e v e l * . . . . 

K | > i c 9 U k a d v e n t u r e f o r t h e w h o l e 

V I N A M ) ( ; \ M F S 

B B C ' B * 

I I i \ T O I . K A R N 

M O N S T E R M A T M S 

E d u c a t i o n f o r 6 - 1 2 y e a r o l d s . 

E d u c a t i o n f o r I t - 1 I y e a r o l d s . 

M e n u d r i v e n 

P l i v s i e * e d u c a t i o n f o r I I - 16 

y e a r o l d * . . . 

E x c i t i n g g a m e o f M r a t c g y f o r a l l 

£ 6 . 9 5 I . I N K A N D l . E . A K N 

£ 6 . 9 5 M Y S T E R Y O F T H E 

J \ V A S T A R 

E M I ' I K E £ 6 . 9 5 

I ' l /./AA'M 

I . A S E R L E T T E R S E d u c a t i o n a l w n r d ^ n m c . . . . 

P E T T I C R F W S I H \ I t Y I p i c 9 0 k a d v e n t u r e f o r t h e w h o l e 

f a n t i l v -.. 

£ 6 . % 
PETTI CREWSDI \ M 

F d u c a t i o l l f o r 6 - 1 2 y e a r o l d ? . 

M e n u d r i v e n * £ 6 . 9 5 

5 0 0 - w o r d v o c a b u l a r y q u i z a n d 

c r o s s w o r d p u z z l e s t i t . 9 5 

I ' r c - s e h o o l e d u c a t i n n . < i o u n t i n g 

a n d a l p h a b e t £ 3 . 9 5 

I . e a r n y o u r t a h l e n a n d w o r d 

n - c o p i i t i o n t h e f u n w u y 0 . 9 5 

N h x o r l u n g . r e a l l i f e s i m u l a t i o n . £ 5 . 7 5 

C o m p r e h e n s i v e s o u n d u t i l i t y . £ 9 . 9 5 

LYNX 
GRID VTTACK Q l I Z I ' A C k S u r v i v e I h e g r i d ! A r c a d e a c . l i o i i 

w i t h m a c h i n e r o d e f 1 . 9 5 

I N F A N T P A C K 

ELECTRON 
E M P I R E J l M O R P A C K E x c i t i n g p a n i c o f - t r a t c g y l o r a l l 

N O R T H S K A O i l 

S l l A P E K 
SPECTRUM IHK 
J E R I C H O R O M ) i i t i o m d 

k l i c a l t i m e s . . t o . 7 5 SCIENC" t 
'ApOS 

:• ron 
SHAR 
SOFW: 

mm*i 

p i n t s , or by 
oat I, l l f o rd . 

Available f rom Boots and all 
l ending cheqne /P .O. to 189 
Kssex IG1 21JQ. 

SHARDS SOFTWARE 
The family favour i tes 

ROAD 
ffisjm 
SHARDS 
s o f t w a r e 
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iy»4i on bourse 
For Record Computer Sales 

Spor\sorcd by: 

mm 

There can be few - if any - comparable 
exhibitions capable of generating such intense public 
interest as The Computer Fair series. 

As expected, the 1983 Computer Fair, held at Earls 
Court, has consolidated its position as the major 
showcase for home and small business computers, to 
the extent that it became necessary for the original 
exhibition area to be doubled to a record 2,300 square 
metres. And all the signs are emerging to support our 
belief that 1984 wi l l see further growth in an 
exhibition which provides an unrivalled opportunity 
for promoting personal computer systems of all kinds. 

THE 

(omputer 
^^^^ •• Persons! computers 

Home computing 
Smett business systems 

Sponsored by Practical Computing' and Your 
Computer' and organised by Reed Exhibitions, the 
1984 London Computer Fair wi l l again be backed by a 
massive publicity campaign using radio, television 
and press media. Advance stand reservations are 
understandably already well up on 1983. If you want 
to ensure that you do not miss out on a preferential 
site, you really must fill in the coupon below NOW. 
and return to the 

Exhibitions Manager, The Computer Fair, 
Reed Exhibitions, Surrey House, Throwley Way, 
Sutton Surrey. SMI 4QQ 

1 am interested in exhibiting at The Computer Fair. Earls Court. 
London. June 14-17 1984. 
Please send full information to 

Name. 
Position in Company 

Company 

Address 

Earls Court, London. June 14-17 1984 Telephone No. Telex. 



THE H O M E COMPUTER CENTRE 

ENFIELD COMMUNICATIONS 
COMMODORE W 
LI99 00 

l i n e II f399 00 

SPECTRUM 'WX 
f 129.96 

ZX-81, DRAGON, SPECTRUM, BBC, VIC 20, CBM 
64 

ADVICE - I N F O R M A T I O N -
PROBLEMS SOLVED 

OUR T I M E IS YOUR T IME 

C o m e and see our huge 
se lec t ion of S o f t w a r e and 

Books f r o m all leading 
s o f t w a r e houses. 

Games. Business and 
Educat ional. 

JOYSTICKS. PRINTERS. KEYBOARDS. 
UPGRADES. CABIFS ETC ALWAYS IN STOCK 

01-805 7434/7772 
135 High Street 

Ponders End . „ . - . . , . -
P ^ J i Enfield, Middx M i l d 
t r ^ r J EN3 4BB ft 9 

S A L E S SERVICE M A I L O R D E R 

reprints 
If you are interested in a particular article/special 
feature or advertisement in this journal 
HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 
We ofter an excellent, reasonably priced service 
working to your own specifications to produce a 
valuable and prestigeous addition to your 
promotional material. (Minimum order 250 copies). 
Telephone Michael Rogers on 01-661 3457 or 
complete and return the form below. 

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 5AS. 

I am interested in copies of article/advert. 

headed featured in this 

journal on pages issue dated 

Please send me full details of your reprint service by 
return of post. 

Name 

Company 

Address 

Tel No 

YOUR MICRO COULD TEACH YOU 
A THING OR TWO ABOUT THE FRENCH. 

...OR THEGERMANS...ORTHE SPANISH 
A home computer is an expensive toy. and. if playing 

games is all you do with it. a toy is all it is. 
Now, using the New Personal Computer 

Superlearning System (PCSS) you can have fun with 
your micro and learn something at the same time 

PCSS language courses comprise 12 lessons on 
3 audio cassettes used in conjunct ion with a fourth 
sof tware cassette, to add a new dimension to learning. 

Initially the software package enables you to see 
the words you're learning; then, as your vocabulary 
develops, it wifl test your skill in your new language. 

Anyone can learn this way - no previous knowledge 
of the language is required The unique PCSS method 
develops your overall learning and memory skills in a 
way thats both relaxing and enjoyable. 

Each PCSS language pack - French, German or 
Spanish - con ta ins a comprehensive booklet detail ing 

M 

the 12 audio lessons and the funct ion of the interactive 
software. Addit ionally the booklet expands on the 
broader benefits of the PCSS method. 

At only £29.95 per pack PCSS costs less than other 
home language courses yet it of fers much more in 
terms of educat ion and enjoyment. 

Complete the coupon below and try PCSS for 
yourse l f - you ' l l be amazed what your micro can 
teach you. 

Send your cheque or Postal Order for £29.95 made payable to: 
MDA Modon Associates Limited, 581 Upper Richmond Road West, 
London SW14 7ED. (ZX81 users £26.95) 
or, alternatively phone Teledata 01 200 0200 now, lines open 24 hours 
and quote your Visa, Diners Club. Access or American Express number. 

Tick which Audio/software package you require. (Prices include VAT. 
Add £1.45 for postage and packing on each order.) 

Please supply the following Audio/software Packages 

FRENCH • GERMAN • SPANISH • 

Name: 

(OMl ' lJf lRISI I)H)IJ( Al l ( )N SYSII MS 
l l t I S S M i l l W i l H i IN i DMI|I,IIII.:<- W i l l i l l i c / X M I i l M K ) / * .| •• •• l i m n HIICMH M 

AHIMM I I) • h u l l M u m 1 . | 
I .II | i t : k n o n i u s wi l l> .1 l u l l o i o o i ' v I M I K I n o t 1 m n i i l o l H y ..1I1 . l u n l 

Add ress : . 

Machine Type. M e m o r y Slzo: 
574/11 
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ADVERTISEMENT RATES Copy Date 

Linage: 40p per w o r d 
(Min. 15 words) 
Box No: £4.00 ex t ra 
Linage adver t i sements a re 
prepayable and the o rder f o r m 
publ ished in this sect ion should 
be comple ted and re tu rned 
w i t h remi t tance . Credit Card 
faci l i t ies are ava i lab le . 

Display — rates per see (Min. 2scc) 

One inser t ion : - £8.50 
Three insert ions : £8.20 
Six insert ions : £8.00 
Twelve insert ions : £7.50 
Display adver t isers shou ld 
pre ferab ly reserve space by phone . 

Closing date for Classified 
advert isements is the 21st 
December. 

Post to 
Your Computer , Classi f ied 
Depar tment . Room H211, 
Quadran t House. The Quadran t , 
Sutton. Surrey SM2 5AS. 

Britain's Biggest Selling Home Computer Magazine, 
FRENCH EXAMS? 

T*» «•«»• ttlt'i With YO<V Sp»et»iim 

RNRNCH VOCAO TUTOR 
M o r Olrect I0l1l'l|| If'* '•» 
w^nH <" tann. or tyoo i" your BW v.crd >"« fS 50 

FRENCH VERB TUTOR 
M c c m v i o 4 :tnw» A lull luicr.'tM!»r fS-EO 

Both KHIBIIIA up to 0 ' 
'Ordet fin wm aic-arjirn i v ontf C7.K 

MfcNTOR SOFTWARE 
69 Brech Rd, Hnlton. Lancaster 

SPECTRUM Chemistry programs. GCF 0 . A 
levolv SAE for list. ("3.30 for sampl<! casseitc 
Fad ing . 24 Adswnorl Road. Cheadte Holm*. 
ChMhira 62. 

SPECTRUM SOFTWARE 
48K 

Stevo Silver adveniure garnet 
Adventure 1 C5.95 
Adventure 2 f 6.95 
Moolnndei £4 50 

16K 
Blitz + Code Breaker C4 50 
Robotic Capers £4.50 

48 K Spectrum 
Prlcss include pErp 

Send Cheque/PO to 
W B S o f t w a r e 

192 Seamar Rd. Sca rbo rough 
N o r t h Yorkah l re Y 0 1 2 4 H G 

Tal: 0723 70074 
4 6 2 / 9 

L I M E T R E E M A R K E T I N G 
W E REQUIRE P R O G R A M S 

As a leading wholesaler o ; computer software looking to market it 's own products, wo 
need your good games programs. 

For the SPECTRUM. COMMODORE 64. ORIC. DRAGON. VIC 20. and ACORN'S 
ELECTRON. 
If you ' program is accepted we will pay rep r o y a l t y or purcnosc your copyright. 

Write in confidence :o: 
L IME TREE M A R K E T I N G 

Uni t 1. S ta t ion Road, Rowl t i y Regis. Wnr ley . Wost M id lands . 
T«l. 021-561 4103 

BUS TECH LYNX NEW 
RELEASES 

YNXVADERS 
100% machine code 
Arurie ynr< tor thn l.yni, food 
cnptonantntfln ol Spiot liividcrs 
nr.ti tin. month ||i.i|fi(.t 17 CO. 

2. R0B0RUN 
TM s»mfi hat 7 Iwris wfntli \vn 
nivr to [rii ye is fr/oiqli with the 
hjLWld ol ratio OttlW IlKlill. 
CJird; trie i;iiJi Unti is harder imt< 
at«nlujfl|. il f j j are gotf enoujli. 
r>a have to tote XP7. 
Grey aiiennnmttil wil l a bultr 
bsD c-1 tamr. fB-DO. 

• 
• 

3. WORD SEARCH 
Ths pO'Sitr IS hiuid CA a VK) 
prvolu ubtik ul the sjmo r.imn 
with a lul i n ttoriry ot w:rdt oi 

oivn words r.m lis uad. 
aoo • 

4. JUMPING JOHN 
Cnnlrrf Jofn'v smpte Wow 
novnnnnts to letrimo itif EnunK* 
Yoir Lng hH lint »ou a bv«l. 
pitlHKII lu tN III thj (vl 
Btrcn l)ii|| llumli. 
fniti BUjn ol ywt i|JlU Mrrmnj 
tuidfi to ion kit? ttd 'O-COIU 
Man.thti tuft rrgs you r->»t » 
a hijlur Imd. 
Inn levels ol pl»y wlh rrjni 
«8iimJ obst4rini bare-nog Mite' 
as you p ron '«« €7-00. 

5. MINE FIELD 
Gm Bcrty T'*! 8u) €y«d Bwsty 
evuujli Hie mira fioM to coleci 
MOUJII UFOs to V" HIII"" MT> 
Hint, f4.50. 

• 
• 

NAME 

ADDRESS. 

Chcquns or P.'O made payable to: 

BUS-TECH 
19 Landport Tormco, 
Por tsmouth . Hants. 
P 0 7 2RG. ?9 

COMMODORE 64 
AND 

VIC 20 
PROGRAM COPIERS 

They copy most cassette based BASK", 
machinc code and mult i-part programs o f 
any sue Both copiers are writ ten in 
machine codc. Programs using a ranee of 
protection techniques can be copied 
easily. Aud io and visual prompts are used 
for easy operation. Full instructions arc 
contained in the programs. 

M C I M I T A T O R £6 
I M f T A T O R 64 £6 

Please state u h u h is required and make 
cheques 'P .O.* payable to I A N W A I T E . 

Send orders to: 
I A N W A I I K , IK'pl YC. 
I I H u M n r r o w Road. B2 

.sbeffield, S8 KAt l . 

COMMODORE 64 
DATA FILES 

MOVEFILE c»s«i!tte allov.-s the v.-hok; 
farr ly to save, update and search f cs o1 
record's on any subject hobt»es. 

education or business. 

Full instructions included — no program-
ming neeccd. 

f l O . 0 0 inclusive 

J A G A , 
30 Ches tnu t Grovo . 

E twn l l , Dorby . DE6 6NG 81 

FREE FREE FREE 
Protec t ion- A collection of ioutir.es to 
stop people gett ing at your basic 
p r o g r a m Invif jble unstoppable etc. 
When you Buy a -̂.y of the fol lowing 100% 
Machine Codc Gamnr. lor ZX. Spectrum 
•18K. 

Diggnr Dugge i Oui slrtr gftme 
Fantastic orcodc itr.tion. Ico Borg 
Smooth mowmfynt and perfoct timiru) 
m o k w t h n a mu t t . Tronn: You'vtt »ift(»n 
th<? film, played it in iircadwi, now hnvo 
your o w n copy Froygor Hovorvgo This 
begins w f t c n the arcadc left o f f . 

F4.95 Each. C8.50 T w o . H 2 . 9 5 Three. 
C17 95 Four 

VG 20 (unex) Of fe r : But Snake Trap 
and w e w i l l r j ivc a w a y NINE FREE 

games . £4.95 

Send Cheque/P.O.: 

CAVERN SOFTWARE 
14 High Street. Cranford, 

Northants NN14 4AA. 
AJt t.virs relumed sumo day. 

TRS-80 
VIDEO GENIE 

NEWDOS-8O 
APL-80 
PASCAL-80 
FORTH (MMS) 

Details of thusu find over 200 other 
programs are contained in our new 
loose leaf catalogue price £1.00 
(refundable) from: 

MICROCOMPUTER 
APPLICATIONS 
41 QUEEN'S ROAD 
BI.ANDFORD FORUM 
DORSET DT11 7LA 

TEL: (0258) 55100 
10 
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RETAILERS 

For fast speedy distribution service contact 
Drake Distribution on 0752 671606 

IVc can of fei yew: 
• 24-hour delivery In UK 
• Thu Best Discounts 
• Starter packs available 
• A:f me i&teal software 
• Personal Weekly: delivery service throughout tho UK 
• Export enquiries welcome 
• 48-Hour delivery can be d ragged 

A» retailor* o u w & t m wo know the title* ihot w l l . Phono o* wri te lo* » pr<« « « now 

DRAKE DISTRIBUTION 
36 New Street, Barbican, Plymouth. 
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GET LOST! 
=OR THE ZX SPECTRUM 

1-9 Playors. 
F i n d your way Out o l Iho maze as fas t 
as you can. 

100% M a c h i n e Code. 
On ly |5.25 Inc. p & p 

PEEKAY SOFTWARE, 
DEPT. Y, 

38 Berton Close, 
Blunsdon, Swindon, 
Wiltshire, SN2 4BE ssi 

NO L O A D I N G 
P R O B L E M S 

Spec t i um. Dr. i f ion, Orlc, BBC ZX81 

AZIMUTH 90 cassette corrects the 
rv: .Mjtot 'vsianc.nd90dnunr: . Essenraifc 
Oil cassette Ixisod computer syxtomt. 
In; :!udos c jsy io- follow Inoiructicr-j 

Se-»:l Choqua/PO l iv £4,95 to: 
HAD SYSTEMS 

17 Devonshire Hi l l Lane. 
London N17 8LJ 6 3 

S A M E DAY DESPATCH 

DUST COVERS 
Vic 2 0 / 6 4 , D r a g o n 3 2 . A t a r i 8 0 0 . 
B B C . A B B E l e c t r o n a n d S p e c t r u m 
Cass U n i t C 2 N (o ld m o d e l ! C 2 N 
1 5 3 0 a n d A ta r i i n na tu ra l q u a l i t y 
v i n y l J u s l so ru l C 2 . 9 5 ( S p e c t r u m 
f 1 . 5 0 ) or P 3 . 9 5 t o i n c . Cass Cover 
s l a t i n g c o m p u t e r a n d c a s s e t t e 
m o d e l . ( N o s t a m p r o q u i r e d l . 
C a s s u l t u cove r o n l y C I . 50 to : 

ALLEN ENTERPRISES 
F r e e p o s t Y C , L u t o n L U 2 8 B R 

Trade Enquiries Welcome 

COMPUTER 
CASSETTES/PAPER 

5 o f C I 5 Cassccice £2.60 
10 of C I J Cassettes £4.90 
5 o f C2D Cassettes £2.90 

10 o f C20 Casscttci £5.60 
Labels. Caff <f Postage tnduiive 

I lUinR Paper ( I I " x 9.5") 
500 Sheen. only 15.00 
Cheques- puyuhlc to: 

C A S C O M P U T E R SERVICES 
144 Sutclirfc Avenue, 

Gr inub>. South l l u m l w . D.N33 I A I ' . 

F R E E 
DO YOU H A V E 

Z X 8 1 S A V E / L O A D 
P R O B L E M S 

Then simply sund a sample cassette 
recorded using ynor computet together 
w i th tho typo name o l tout typo reccrdoi. 
You w I receive your c a i t e t t r hy return ul 
punt Infomunu you o l iho cuto to your 

, , , U % I . E . A . C . D E S I G N S 
P . O . B o x 1 4 5 . 

C a m b e r l e y , S u r r o y . 
SAE with any enquiries 80 

PRINTERS 
S T A R G E M I N I 10X 

1 0 " 1 2 0 C . P . S . 
O t h e r p r i n t e r s & d i ^ c d r i v e s 
a v a i l a b l e . C a l l f o r f u l l p r i c c l i s t 

a n d d e l i v e r y . 
MICRO BITS (I.O.W.) 
"Copperficld. Arrelon, 

I s l e o f W i g h t 0 9 8 3 7 7 4 9 8 
( D a y & E v e n i n g s ) 

Gi 

INVESTMENT 
INSURANCE 

SPECTRUM 48K 
Salcuiuin. Teacher. Paient, retir ing soon, 
fed up with games, this i i '.he programme 

fur: instant q u o i n , display/tcachl i l j j 
purpiViei. In-bui l t calculators 
(3) Fur return on I n v t i t m c n u . cle. £4.95. 

I N F O K M S O F T W A K K 
i TRF.KSDAI E C I O S E . R I K K D A I . K , 

SOUTH PORT P R I 2FX. ' S 

S O F T W A R E 1 0 % O F F R R P 

OVER 800 TITLES 
C O M M O D O R E . SPECTRUM. 

D R A G O N . BBX. O R I C COMPUTERS 
B A R G A I N 

VIC20 ca r t r i dges £6 =ach or 
4 fo r £18. 

RADIO 88. 88 L O N G B R I D G E ROAD, 
B A R K I N G . ESSEX. 

Tel : 01-594 9979 for p r i ce l is t 8 , 

SOFT SAVE -0* THF vltf l i 
AJKJRTTI YTI. IU btc« UJ -V>;I T.IHCHIV 

willtlife B^twwo ol any n r x r t »Jf tn K 
u-ott-ar :KB Ciuwtv «wfi rs f tc f tm. 

£4.95 

S0FTSAVE. 66 STONEWOOD. BEAN. 
Nr DARTFORO. K£*T 0A2 B8Z 8 5 

BUFFER S ° 
SINCLAIR - VIC 20 -

BBC MICRO 

SOFTWARE 
GIFT 

VOUCHERS 
A V A I L A B L E N O W £1 TO £50 

DRAGON 32 -
COMMODORE 64 

3 1 0 S T R E A T H A M H | G H R D . 

L O N D O N S W 1 6 . m o 

tP R O M S E R V I C E S 
Jv5 

Eprom 
Programmer ' \ 

£ 5 4 . 9 5 p 
C. W Sof lwoiu foi 

ZXB1 Ol 7X Spectrum 
SAE foi detailr. of I l i b ynd 
m.mv other SpeC'.rum/SI 

nrifl on& 
Edge connectors l"2.ECo 

Edge catds 7bP 

E P R O M S E R V I C E S 
3 W e d g e w o o d D r i v e . 

L e e d s L S 8 1 E F 
( 0 5 3 2 ) 6 6 7 1 8 3 

S p e c t r u m u t f t w w o for our list of practical 
urograms f o ' hoini- ;inc business uau send 
SAE to SD System'- IY i. P0 box 24, Hltehin. 
H t r t s 
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D I S C O U N T P R I C E S 
B B C , C o i n n t o d o r c , S p e c t r u m . 

S o f t w a r e a n d H a r d w a r e . 
Open till 7.30 p.m. 

D . C . V I D E O & C O M P U T E R S 
4 9 H i g h S t r e e t , E w e l l , S u r r e y . 

T e l . 0 1 - 3 9 3 9 5 9 9 6 4 

SKCTRVM cms 
Dare you face 

The Turk 
The original Turk was an 
eighteenth century auto-
mation, a life-size mechan-
ical figure resplendent in 
Turkish costume and seated 
behind a wooden cabinet 
on which a chess board and 
pieces were placed. 

OOP now offer you the 
twentieth century equiva-
lent of that Turk — a chess-
playing computer program. 
The Turk chal lenges you 

to a game of cl 

MANY 
OPTIONS 
INCLUDE: 
• 6 Levels of Difficulty 
• Demonstration Mode 
• Board Editor 
•Games Printout Facility 
• Blitz Chess Against the 

Clock 
• T w o Player Mode 
•Unfinished Games can be 

Stored 
•Recommended Move 
FULL INSTRUCTIONS 
PROVIDED 

CHESS THE TURK 
ONLY £8.96 
Post order to 

Oxford Computer 
Publishing, 

P.O. Box 99, Oxford. 
134/4 

V I C - 2 0 & C B M - 6 4 OWNERS 614/12 

A r e y o u f e d u p w i t h c o n t i n u a l l y l o o k i n g i n t h e H a n d b o o k f o r a l l t h o s e 

C o n t r o l S y m b o l s w h i c h a p p e a r i n M a g a z i n e L i s t i n g s . If s o , S e n d f o r 

o u r S e l f - A d h e s i v o P l a s t i c L a b e l w h i c h m a k o s P r o g r a m m i n g e a s i e r . 

S t a t e w h i c h C o m p u t e r . C l - 9 5 e a . ( I n c V A T & P / P l . + 5 0 p 0 u t » t d e U . K . 

C . D . S • 1 3 , H I G H L A N D R O A O - W I M B O R N E • D O R S E T - B H 2 1 2 0 L 

S P E C T R U M I N T E R F A C E S 
ADC8.2 8 Channei Analogue Input £52. 
REL4.2 4 Chan. Relay Swi tch Bo* £58. 
CAPTURE D A T A CONTROLDEVICES 
A i l . foi data sheet or send order wun 
cheque .;PO Inc £ I p&p . le i . 024 028 630 

Tho Popporboxoa. 83 
Gt . M lnnendon, B u c k * . 

COPYMATE 64 
A back up utility for tin.- COMMODORE 

Will make socurity copies of most 
cassette based software Send f 4 . / b to; 

Hor izon S o f t w a r e 
16 n n m b u r y Close. Corby , 

Nor thun ta NN18 9PA 66 

TAPE COPIER 
Makes BACK-UP copies of ANY type of SPECTRUM 
U6/48K) program (incl headerless, m/c, unstoppable) 
easily with MANY UNIQUE features. 
MICRODRIVE COMPATABLE plus a FULL MONEY BACK 
GUARANTEE if you are not satisfied. 
MAXIMUM 5 STARS from Home Comp. Weekly with 3 
out of 4 100% RATINGS. 
• LOADS in all program pans CONTINUOUSLY - even 
without pressing a key. Other copiers require many 
loadings — MASSIVELY saving you time and trouble! 
• MAXBYTES makes a working copy of programs 
occupying the full 16K or 48K! 
• Verifies. Repeat copies. Auto. Abort. STOPS programs. 
• Copies HEADERLESS and other types, indeed ALL 
programs that we are aware of! 
• Very user friendly and simple to use, with FULL 
instructions. 1st c/post. Updates £1 .50+ old tape. 

Cost only £4.50 (add £1 Europe, £2 other countries) 
LERM, DEPT. YCJ 

16 STONEPIT DRIVE. COTTINGHAM, MKT. 
HARBOROUGH, LEICS. 60 
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A W P of for you 1111 oxcop t iona l l y e c o n o m i c pnckogd . I ho w h o l e p r o g r a m rcndy 
l o mn rko t I r o m Mart l o f i n i sh 
OUR PRICE INCLUDES 
• Pro fess iona l a r t is ts v isu. i l dns ign for . ipprov i i l • F in ished a r t w o r k • Full 
c o l o u i separa t ions • Full co lou r p r i n t i ng and c reas ing • 1.000 qua l i t y tape? 
p roduced f r o m your master • Label o n casse t te • Pack ing tapes in ense • 

FULL P A C K A G E FROM ONLY 05p PER P R O G R A M 11.000) 
We of fer qua l i t y , expor icncc and a vary g o o d p r i cc . 
Barc laycar r i : Acccss . 

A WIP ArthuTWaite <Manchester! Ltd. 
5 /9 , Bexley Square, 
Salford, Manchester M3 6DB. 
Tel. 061 832 4533 
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48K SPECTRUM USERS 
BEWILDERED BY M A C H I N E CODE/ASSEMBLER? 

ULTIMON 
(Previously advertised as SUPt'HMO\ IV) 

T H E ULT IMATE M A C H I N E CODE MONITOR 
REMOVES T H E MYSTIQUE AND L N C E R I .AINTV FROM 

ASSEMBLER/M ACHINE CODE PROGRAMMING 
LOOK A T THESE FEATURES: 
• Lxerts total control over program under tc%t ( R A M ar.d ROM). 
• Up io twenty <non overwrit ing) break points ( R A M or ROM). 
• "BREAK" Ley interruption (as i l l BASIC). 
• l l r r . i . in . h.nuv ol spedI'iccl rcgU(cr/memn'> tents. 
• i W n i i and break' on mi l ol 'bnt i inU jump* , inval id op<ndcs unil shirk poinie: l im-

ine. 
• Single inMruction stepping. 
• traced execution allow you IO watch vour source code 'emi i l i ? ' at youi chosen 

speed. 
• Selectable permanent program statu - display » i>dow. 
• Disassemble R A M - R O M on request. 
• Displav memory in combined l iex/charaaer format 
• A l ter /copy search ;ireas of memory. 
• V idro R A M swap facil ity (selectable) maintain* discrete video displays for monitor 

and tcM program — ideal for graph ic /game* program development. 
• Full Z X pr inter support. 
• Hcxadc-cimal calculator and hex "decimal conversion 
• 'Ho t " keyboard input with fu l l repeat key capabil i ty for minimum keying. 
• Completely :ianspaicnt to the program nntler test. 
• Comprc ' iemKe user manual packed wi th in format ion and coniniui i tg ;i lu l l vample 

session for easy understanding. 
• Microdr ive com pal i hie. 

IF VOL W ANT T H E U L T I M A T E IN / .X S P E C T R U M M A C H I N E CODE 
M O N I I O R S T H E N YOC \ V - \ N I U l I I M O N 

ONI.Y £12.50(HOSI FREE) 
K l l I R E N C E M A N U A 1 A L O N E J.'1.(HI (Relmul. ible ar mist cvcnluul purchase! 

•\C( "KSS/VISA/P.O. orders by rC-,;rn (chcquo iiiusl dear I 
Telephone order* (24 lionry) OM2- 7X7.1X9 or mat! order from: 

M I C R O H O I . I C S A N O N Y M O U S ( Y C ) 
21 High S i red. Yarm. Cleveland I M S 9H\V 

Dealer Inquiries Welcome 
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SPECTRUM 
SOFTWARE 

I I U U B I T 1 1 1 8 0 . A R C A D I A - l b 3 b . J E 7 P A C t b . 3 b . C O O K I E 
l b 3 5 . F O R T H r i 4 . 8 0 . M . ' C O D E R £ 9 . 8 0 . M A N I C M I N E R F5 8 0 
M A N Y M O R E T I T L E S I N S f O C K . B A R G A I N P A C K S R E G U L A R L Y . A U T O 
O I S C O U N 1 S Y S l f c M . P U P ? N O . W E P A Y . N O E X T R A S . 16:> S T A M P 
S E C U R E S D E T A I L S E T C 

To. C P U . P.O. BOX 13. HERNE BAY. KENT CT6 5UR 
riKLDOr THE RCST> 

THEN IRY IHC BESl1 C P U. 

TECTEL ROBOTICS 
CONTROL BOARDS FOR HOME COMPUTERS 

ORIC 
ORiC DUU8HY C M 
1 nf 16 channel controller 
ORIC ADC £34 
Sjcer fast 8 channel onalc-[i dg i ta ' 
scanner. 8 bit rosoluliuri. 
O R I C l ' O p o r t f 39 
16 programmable channels 
ORIC PRINTER £95 
26 col. matrix, graphics double s i w : 
ftfint ink fr ribbnris 

ZXB1 
2X81 DUUBRY £22 .50 
1 of 16 channijl ccntroilrjr 
SXOl ADC :"34 
Superfast 8 channel ana'og - cigita 
scanner. B bi; -ssolution 
2X81 I.'O port L'3-
16 programmab'e c h a n r ^ -. 
2X81 I l l -RESOLUTION 
GRAPHICS £28 
stunning results 

ITEXT SOFTWARE a new range ot educational programs. 

TODDLERS Ipro i iuhool l 
_£AP.N vout ALPHABET 
.EARN to COUNT 
LEARN your COLOURS 
1 EARN your SHAPES 
ABOUT the HOUSE 
ABOUT the KITCHEN 
ABOUT CLOTHES 
£3 95 each 

Send cheque or Postal Order to: 

M U M S U D A D S 
'TEX ' i:oul<lx>uk lltigii-.." 
iTI'XT r.oriklxink I Chinese) 
ILX1 cookbook lltal ant 
TEXT cookbook l lndiar : 

ITEXT Wil l i ; fl B-;i:r M.ik.nc 
n e x t Cookbook Desse-ts 
ITEXT Cookbook C o n f e t w 
£5.65 each 

TECTEL 
Telford Opportunities Centre, Halesfield 14, 

Telford. Shropshire. 
Tel. 0952-581738 

f'f/PI I 50 lor control hoards / ) lor tapirs 74 

( 48k 
\ J 

WIN 
THE 

POOLS? 
SPECTADRAW 2 - THE BEST SELLING 
POOLS PREDICTION PROGRAM 
FOR THE 48K ZX SPECTRUM 
The program looks at the recent form of the teams playing in each 
week's English and Scottish football league matches and then 
refers to a large database tn see what has happened in the past 
when teams with similar form met. By combining the lessons 
learnt from the past with the teams' current league position, the 
program generates a draw probability factor for each match. It can 
then identify the matches which are likely to yield draws and 
output suitable predictions. It will also output the least likely draws 
for the benefit of those who prefer the fixed odds lines on 
coupons. 

Program. 8000 match database (both on high quality 
cassene) and instruction manual £12.95 inclusive. 
NEW!!! SPECTASORT -
THE PERM GENERATION PROGRAM 
Spectasort lakes Ihe 14 most likely and 10 least likely draw 
predictions and produces ten 8 from 10 full over perms, enabling 
you to complete your pools coupon directly from the screen. The 
program will run on its own in 16K, using your own predictions, or 
has the unique feature of being able to merge with 
SPECTADRAW 2 to provide a complete Pools Prediction 
package!! 

Spectasort program on high quality cassette £4.95 inclusive. 
(Cheques /POs payable to B.S. McAlley) 

SPECTADRAW 
1 Cowleaze, Chinnor, Oxford OX9 4TD 
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TECTEL ROBOTICS 
CONTROL BOARDS FOR HOME COMPUTERS 

ORIC 
ORIC DUUBRY - £24 
1 of 16 channel controller 
ORIC ADC . . . L'34 
Suporfast 8 channel analog 

digital scanner, 8 bit 
resolution 
ORIC I/O port . . .£39 
16 programmable channels 
ORIC PRINTER . . £95 
26 col. matrix, graphics 
double sized print, ink 0 
ribbons. 

ZX81 
ZX81 DUUBRY C22.b0 
1 of 16 channel controllm 

.2X81 ADC . . . f34 
Superfast 8 channel analog 
— digital scanner. 8 bit 
resolution 
ZX81 I/O port . . . C34 
16 programmable cliannels 
2X81 III RESOLUTION 

GRAPHICS f28 
stunning results. 

ITEXT SOFTWARE a new range of educational programs. 

TODDLERS (pre school) 
LEARN your ALPHABET 
LEARN to COUNT 
LEARN your COLOURS 
LEARN your SHAPES 
ABOUT ihe HOUSE 
ABOUT the KITCHEN 
ABOUT CLOTHES 

£3 95 each 

MUMS & DADS 
ITEXT cookbook {English) 
ITEXT cookbook (Chinese) 
ITFXT cookbook {Italian) 
ITEXT cookbook (Indian) 
ITEXT Winn f t Beer Making 
ITEXT Cookbook Desserts 
ITFXT Cookbook Confection 

ff>.65 each 

Send chcque or Postal Order to: 

TECTEL 
Te l fo rd Oppor tun i t i es Centre 

Halesf ie ld 14, Te l ford , Shropsh i re 
Tel 0952-581738 

f'frP LI. 50 for control hoards £'1 fur tapes 
or.: 12 

OKAOOMU I K UOOfl.'l r*M0C'C»K 

747 F U O H T S I M U L A T O R 
SUM*)* TTITT !•««« I itol't .tc« n 

I ttlu-M TN4 UMI 
m o w m pnxvi* ilx - im 

M*n Cfc* * 
llftjJJOltllllfdkMlM 

Ht en*** prank, «H»ojrn 

I 
•Vjh w i . i » r w a H is. M I 
«•»«!«: iy-«a m 
•Kmyiwr ( • • i M l l n i l M i n 

toeton. Urwt-fl p*tl, I*.-
. m i '* i ' j ' " t . I- itu. 

Uaaa VrvwNOI %•< "cum ce»;ni ID <(*>1 
-».«oW c -t-co- ii-c^o iotrcK-. "A rui 
•knvUlten T* ,.«r 3m-» " IKpiv C:«ni\<r#» 
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U t t r j - S H Hi* VAH*«IPMIII 
0-A-C C. ue lOwi. rci 
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1 
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i 

A C T U A L S C R E E N P H O T O G R A P H 154-4 

CRICKET C3Dta.n. i 8 < Spectrum, choose 
and on|.r ••!• vc . i team, change towo"; w t 
in d excellent nraphto action, 10 levels, save 
game r 4 9G Alians'on Comput ing, 
C h o r l n y R o o d . A l d i n g t o n , C h o r l e y . 
Lancashire. 63 

ZX81/Z80 
M A C H I N E CODE 

P r o g r a m i n g tutor. 158 sides of A4. each 
inst ruct ion c3*«ful ly explained w i th 
examples exercises and solutions. £7 50 
• C" CO pp. o ' S A E for descriptive 

leaflet and FREE cassette looding tips for 
2X81 to: 

C.L B u i i n o s * Sarv lcaa, Dapt ZX 
842 Ecclaael l Road. Sha f f i e l d S11 8TD. 

630.1 2 

GRMr E M E N OI»I«. YN I br ly enjoy IIIINIOI'VM 
So fuvu i r ' Then t e n d for free lists of 
inexpensive l inger ie . S .A .F . ly B C M -
Elenance. London W C I K 3XX. 84 

3ACK .'P M i i i u i ' l i i •; c o p v 
:m<::im—r-o^ ,-ov-, avi<i1,-ihli> Easy to .js«* 
V-J>11 t..n:- macnim? cod'.: Without 
. i r y M$k t.; •-. i Cneau'Ja P.0 lo» I T DO 
to D J e m s 0 Woiwls i-y. Chi l ton Fffilds 
Ash Nt-v. . " .I--.--I-.-IV , Kent. Warning rasa t-
qr h r ing or COpywrqem^ter ial iS i ir i o f fence 
r - rin- 0 3 0 - l i 8 r j l > 9 8 

H?) 

BACK-UP 
TAPE COPIERS 

.ir>o (.mate n-.icnni' cede oiog-.in—. :r.--
esr [I'wCeaecMiity twl'-upccoesof rrtyy. 

turreitViivnllaoV;. Suppled or 
r-M-veitewitn simps Instruct o n to-tr* 
'CilCwn riachr«s 

COMMODORE 64 f 5 . 9 5 
VIC 20 £5.95 
BBC MODEL A/B £5 .95 
ORIC 1 £5.95 
SPECTRUM 16/48K £4.95 
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Classified Rates 
l inoge; 40p per word (Min 15 words) — 
prepoyoble 
linaQ* odwrliion should compile the /arm 
provided in BIOCK CAPITALS. Pho>i* 
tounit os 2 wardi Nam* and odd/utt to ix-
(x»«< lor RL uted UI advorlitgmcnl BOM 
J immune! h C4.00 onira, 

D i s p l a y — rato» por sec (M.n ? » « } 
One imo r i l on £0,50 
th ree imer t lonv : £8 30 
Stx in ior t ions : £8.00 
Twelve In ior i ion* £7.50 
Q*sp'ar odvoH'sers sftouMptwde separate 
cccv arxjptvtorablv ranetve v br p^-cr-e 

30361 

Method of Payment 
C h e a u e s e ic . s h o u l d b e m a d e o o y o o ' e 
to Business Press International Ltc. and 
crossed. I enclose herewith 
c n e q u e ' P O lor 

Please a e b i t m y Accoss. 'Visa B a r c l a y 
C a r d ' A m e r i c a n Express. 'Dinerj C l u b Int, 
os b e l o w 

CLASSIFIED 
ORDER FORM 

Please insert the fol lowing advertisement in Your Computer Classified Section 

LINAGE LINAGE 

£6.00 

£8.00 

£10.00 
£12.00 

£14.00 

£16.00 
£18.00 

£20.00 

N o . o f I n s e r t i o n s r e a u l r e d ^ B o x N o . r e a u l r e d Y E S / N O 

N A M E (Pin/iso include initials) 

ADORESS 

SIGNATURE 

Post TO: 
Cut out tho order form and return 
together w i th your remittance to: 
Classified Department. Your Computer. 
Room H211. Quadrant House. The 
Quadrant. Sutton, Sunny SM2 5AS 
1011 661 3036 

Payment by credi t ca rd please state address card is registered 

Dayt imetel .no 

THIS FORM SHOULD BE RETURNED BY F E B 2 1 FOR APRIL ISSUE PUBLICATION 

Company Registertd Numbet J51537 lEngiand) Registered Office: Quadrant House. The Quadrant, Sutton. Surrey SM2 OAS. 
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Hot* 
lines 

Acorn Computer 
Telephone: Cambridge 0223-245200 

Atari 
-.•(..pnone Slough 0753-24561 

Camputers 
Telephone Cumbridflu 0223 315063 

Commodore CBM 
Telephone: S lough 0753-74111 

Dragon Data 
T e l e p h o n e : B r i d g e n d 0656-744725 

Sharp 
Telephone: Manchester (161-2052333 

Sinclair 
T e l e p h o n e C w n b r i d y o 027G-681666 

Sord 
Telepnone London 01 930 4214 

Tandy Corporation 
Telephone: Birmingham 021-5566101 

Texas Instruments 
Telephone Bedford 0234-63211 

a i r - c o n ' 

Local, national and 
international micro 
events are updated 
here. To publicise 
your event, phone 
Paul Bond on 
01-661 3472. 

Compu te r Trade 
Show 
T h i s t rade -on l y s h o w at W o r . b l e y 
Conference Cent re f r om I V 1 5 M a r c h is 
seated at dealers. I t is i n i ts >ccoiid year 
anil has a vast range o f exh ih i rors . bo th 
hardware and so l tware-or ien;e» l For more 
details comuc l Reed Exh ib i t i ons , Sur rey 
House. T h r o w l e y W a y . S u r i o n , Surrey, or 
ic lcphune H l - 6 1 1 HOW. 

Sco t t i sh C o m p u t e r 
Show 
S o n y , bu t there's a lower a « o f l i m i t o f 
18 l in th is business and educat inn-
or icntatcd show, w h i c h w i l i hi- h e l d in 
Glasgow f r o m 13-15 M a r c h . T h e event is 
split between t w o venues, the A' .dcrney 
Hote l , and the A iu fc rs ton E x h i b i t i o n 
Cent re . For t t iu ie i n f o rma t i on , te lephone 
Ofi I-H 32-242. 

L - — P r o c e s s 

,or champion < o r g a n » s e r s w o 

Without its he\Pr 
Geddit? 

London Compu te r 
Fair 
T h e Associat ion o f L o n d o n Compu te r 
C lub ' s f o u r t h fair i> on 19-21 and 23 A p t i l 

a l C e n t r a l H a l l , S t o r e y s G a t e . 
Westmins te r . T h e AC.C c lubs database 
w i l l g ive e n q u i r i n g v is i tors rhe locat ion o f 
nearby d u b s and al l the c l u b stands wi' . i 
have w o r k i ^ n demonstrat ions. T h e show 
h v users for useis. A l l the f u n o f the fa i r , 
l -nqu i r ies to 01-930 1612. 

INDEX TO ADVERTISERS 
A i r Soi l ware 134 
AG? Hardware 206 
Abbex Eiecl iontcs 4 
Acorn Computers 40.41 
Addsc.ive Games 199 
Acveniure International 79.85 
Anirug 74 
Aquarius 138 
A:an Home Computers 16.17 

B 
BeeBug 
Botasou 
Beyond Sofiware 
Phi G Software 
Blaby 

92 
194 

*05. 108 
181 
75 

Buabvte Inside Front Cover 5.3 

CDS Microsystems 1 "3 .119 
C j E Micros 75 
CP S of I ware 218 
CHL 196 197 
Caipac H 3 
Cambridge Micro Electronics 132 
Campbell 207 
Carnell.Software 32.33 
Cascade Games 75 
Commodore 120.121 
Compusnuno 153 
Computer l i n k 96 
Computer town 12 13 
Crystal Computers 42 

0 
DJL Software 203 
DK'tronics 26.56 
Dams 220.221 
Database Publ icat ions 201.2C7 
Dean Electronics 88 
Doric 96 
Durrel! 14 

£<v 5 Court Computer F a i r P10 

Cast London RobOttCS 10. t i 
Educate 92 
Euro max 29 

Fox Electronics t98 

G 
Galasel 207 
Galatrek 170 
Games Machine 195 
01160(1 137 
Ground Control 88 

H 
H&K Subplles 194 
Hewson 219 
Mil Ion 200 
Hisofl 192 

I 
Imagine 82.222 
Imagine Software 150 
Incenhve Software 125 
Incentive Software People 9 
interceptor Mic*os 80 
Interface 50 100 

J 

J C B 
d a n i r i f 
Jenarl 
Joe Ine Lion 

K 
Kernow 
Kuma 

L 
LCL 
Level 9 
Level Ltd 
l.amasoft 

96 
174 
162 
156 

62 
27 

102 
48 

132 
158 

M S 
\'1C Lo ln io ' ien 127 SEM Typewriters 140 
MST 192 Saca 153 
Mayfair Micros 88 Seise ft 30 
Melbourne House 35. 39 Screens 62 . ' 62 
Memotech 24. 25. 31 Severn Software 86. 37. 92 
Merlm Software 76 Srar;:s 209 
Micro Deal 59 Si lver ing 153 
Micro Mar: 183 Silversoft 163 
Micro X 170 5 n c i a r Research 128. 129 
Micro bureau 62 S>r Computers 52 
Microbusiness 1/8 Software Library 76 
Vbcrograme Simulat ions 208 Software Projecis 216 21/ 
Micromega 118 Software r o r Al l 18 
Micronei 8o:> 202 Spectrum 142. 147 
M i c r o p o r i p h c r o l s Ins ide B ; i ck Cover Spirit Software 102 
Micrnpower 97 Storm 194 
Micro wo 'kshop 50 Stuart Tables 125 
Midland Computer Fair 214 Subs Care 186 
Mikrogen 15 Sunshine Publ icat ions 106 
Mirrurso' t 34 Swan ley 125 

National Sof tware LiD'ary 
New Generation Software 

5 0 
60 

O 
oak lea I 
Oooan Publishing 
One 

43 
Back Cover 

20. 22 

P i c t u r e s q u e 
Pmehurst 
Practical Comput ing 
Precision Software ' 
Print n Plotter 
Protfik 

Q 
OFD-

Quicksilva 

R 
RD Laboratories 
Rabbit Software 

1 / 0 
132 
185 
1 1 0 

212.213 
172. 176 

200 
19 

96 
2 1 1 

T 
Tandy 6 " 
Tansoft 23 
Terminal Software 215 
Thougnts & Crosses 161 
Tomorrows Wor ld 208 
Jrmtnpn Aale' 204,205 

U 
Ult imate P'ay the Game 63 

V>deo Games International 136 
V.sion 166 
VistORstore 90 

W 
VVidgit Software 208 
Wil l iam Stuart Systems :62 
Woocside Software 28 

Zeal Market ing 28 
Zero 200 
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If you have been waiting for printer 
prices to fall-THE WAIT IS OVER!! 

@ 12 monthly payments ' 
including VAT & delivery 

CASH I K ICC r. VATMXdci 

SHINWA CTI CP80 IDEAL FOR 

SCREEN DUMPS A N D PROGRAM LISTING 

* FRICTION & TRACTOR AS STANDARD 
* 80 CPS * BI-DIRECTIONAL, LOGIC 
SEEKING * TRUE DESCENDERS 
* HI-RES BIT IMAGE + BLOCK GRAPHIC 
PRINTOUT MODES * SUB & SUPER SCRIPTS 
* ITALIC PRINTING * AUTO UNDERLINING 
* CONDENSED AND EMPHASISED PRINTING 
* EXPANDED AND DOUBLE STRIKE PRINTING 
* COM PA CT LIGH TWEIGHI DESIGN 

The most popular 80 CPS Matrix Printer available! 
Designed to be Epson compatible, wi th all 
the same features. 

INCLUDING 
BBC, IBM ctc. 

80 cols, 80 cps, 
fr ict ion/tractor feed, 

parallel interface 

MICRO'S 

- FOR 
USE WITH 
POPULAR 

(s> 12 monthly payments , 
including VAT & delivery 
7 £ 2 8 9 c a s h ' 

tx .VAT. 'Lv. T S j 

- FOR USE WITH 
POPULAR MICRO'S 
INCLUDING - BBC. 

DAISYSTEP 2000 IDEAL FOR QUAL ITY PRINTOUT 

A new low cost, low noise, ful ly featured Daisywheel Printer. 

* WORDSTAR COMPATIBLE * QUME COMPATIBLE RIBBONS AND 
DAISYWHEELS * 20 CPS MAXIMUM * 10, 12, AND 15 CHARACTERS 
PER INCH * PLATEN LENGTH: 13" * INTERFACE: PARALLEL -
CENTRONICS, OPTIONAL RS232 * WEIGHT: 9.5 kg. 

THE KEVAK1100% GUARANTEE 
- Full 1 yr. no quibble warranty 
- 14 day Money Back Guarantee 
-Delivery within 7 days subject to 

availability. 

Telephone Credit Card Orders welcome. 
Personal Collection welcome, Monday 
to Saturday - 9.00 am unt i l 7.00 pm. 

*Up to £1000 Instant Credit available, 
full written details on application. 
Repayments quoted are correct at time of 
going to press. 

To: Kcyaki L td, Enterprise House, 44 Terrace Road, 
Walton-on Thames, Surrey KT12 2SD 

/ enclose my cheque no for £. 
Please charge my Access IBarclay card Card No. 

L I M I T E D 
Enterprise House, 44 Terrace Road, Walton-on-Thames, 

Surrey. KT12 2SD Tel: 09322 42777 

Signature. 

YC 3 

T R A D E & E D U C A T I O N A L E N Q U I R I E S W E L C O M E 

£238.85 inc. VA T & £10 Del. 

£342.35 inc. VAT & £10 Dei 

Name 

Address 

Please send me 

Shlnwa CT CP80 printers at 

andjor 
Daisy step 2000 printers at 

Postcode 

Telephone 
Tick box for details of Serial Interface options I I 
Tick box for details of Instant Credit up to £1000 I I 
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Discover 
The escapades of Moon Alert could turn even you into a 

complete Lunartic! 
On the testing greens of Royal Birkdale emulate the golfing 'greats' 

using your own skill and talents. 
Seek out treasures on the Island of Death but beware the dangers 

of quicksand, tunnel bugs, giant ants and snakes. . to name but a few! 
Just like the Arcade original, rescue Esmeralda 

from her castle strong hold and pit your wits against the 
arrows, fireballs and knights. 

Mr Wimpy the zaniest burger battle to sizzle your screens. 
Moon Alert Spectrum 5.90 ' 
Royal Birkdale Spectrum 6.90 
Island of Death Oric 6.90 
Hunchback Spectrum. Oric. Comm. 64 6.90 
Mr Wimpy Spectrum 5.90, One. Comm. 64 6.90 

Ocean Software. 
Ralli Building. Stanley Street, 
Manchester M3 5FD. 
Telephone: 061 832 9143. 

Ocean Software is available f rom selected branches of: WOOtWORTH.W H s \ 1 l I I I . John Menzies, LASKYS.Rumbelows, 
Spectrum Shops and all good software dealers. Trade enquiries phone: 061 832 7049. 


