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LETTERS 
O P Open letter to Jeff Minter; 
fcJ a wizard writes. 
HARDWARE H ITU ST 
9 Q Chaienger Ramdisc; 
fcv Spectrum printers and 
keyboards. 
CHART PAGE 

Gallup's top 30 computer 
O O games; Fin* out the poll 

position. 
SOFTWARE SHORTLIST 
O r New releases; US Gold's 

new strategies; Tomahawk 
at last. 

QUEST CORNER 
New adventures; 

v ™ Terrormolinos; Swiss Family 
Robinson. 

INTERACTIVE ADVENTURES 
COSteye Cook shows how trees 

give you quests with more 
biteL 

INTERRUPT MUSIC 

M Miles Dun top gets the 
Amstrad to soothe the 
savage breast 

ROCKET MAN MIKE 
Another cowHiwna l Quality 

Spectrum game from Karl 72 
CHARUE & THE JUGS 
" T Q CBM-64 space pilot is 
i o trapped in mediaeval times. 
MAGGOT SPLAT 
Q ^ Jason Oiaileswwtli's 
O O Amstrad demonstrates 

radiation hazards. 

WHAT TO BUY 
Christmas is coming ands micros are 
going cheap. Simon Beesley takes a 
Scrooge's eye view of what you can ram 
into your stocking during the festive 
season. 

OCEAN'S NEW WAVE 
foul Bond takes his surf-board up to 
Manchester and Liverpool to reveal 
Ocean's plans to flood the market with 
exciting software. 

ELECTRIC GRAND MASTERS 
John Dawson furrows his brow, cups his 
chin in his hand and squares up to some 

Lof the best electronic opponents in a bid 
to find the best plays. 

SPLIT SCREEN 
Q * V Men for your 64, Rae 
© * West's new raster interrupt 

routine. 

DISC CATALOGUE 
Q | A Fmtan Cuhrin facilrtiy for 
w i BBC Micro owners. 

MEGAMON 
A Q Superb more-than-just-* 
v O monitor, accesses hidden 

op-codes. 
FLEXIBASIC 
d A O Damiefi McComb allows 
J t U f c you to redefine Basic on 

64. 

FIRST BYTES 

107 °l,r Mction: 
your way m to the world 
of micros. 

COMPETITION RESULTS 

m August and September 
competition winners. 

RESPONSE FRAME 
j O The triumvirate answers 
X X O readers' problems — no 

tasks to hard. 

SOUND SAMPLERS AND SHOUT 
Your Computer's survey of sound digitisers 
by Ue Piaddon — plus Roy Dictus's 
homespun sound sampler for the Sinclair 
Spectrum. You, too, can be a chipmunk. 

HOTSHOTS 
Find your way around the fantasy world of ® 
Fairlight with the aid of our mapi Hints tips 
and wrinkles. 

GREAT TRANSFORMERS 
COMPETITION 
Hasbro Dinobots to be won in this great 
£1000 competition. Plus stacks of Ocean games. 
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A Ferguson 
that gives you 
double vision. 

¥ 
Hang on, are you seeing things? 
In the top picture it looks like a portable TV In 

the bottom picture it looks like a computer monitor. 

The truth is that the Ferguson MC05 is designed 
to be the best of both. 

It has RGB and Composite Video sockets, 
providing the shortest possible route for the signal to the 
screen, by-passing the circuits of a conventional television. 

Whichever way you look at it, the picture quality 
is outstanding. And you can switch automatically between 
computer screen and normal TV screen, without having 
to change connections. 

So why buy two sets, when you can get one that 
doubles up? FERGUSON 

No-one is more switched on. 



GET EVEN MORE ATTACt 

•AVAILABLE AT ALLDERS • BOOTS • COMET • CURRYS • DIXONS • LASKYS • RUMBELOWS • SUI 
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HED TO YOUR AMSTR AD. 
Amstrad owners start out happy, and 

get even happier as time goes on. 
The first delightful discovery is that 

both the CPC 6128 and the CPC 464 are 
complete and ready to use as soon as you 
get them home. 

The CPC 464 comes with built-in 
datacorder, and the CPC 6128 with built-in 
disc drive. And both have either a full colour 
monitor or a green screen. 

But Amstrad owners can become even 
more attached to their computers with the 
simple addition of the peripherals featured 
here. 

They'll make your Amstrad faster, 
harder working and more entertaining. 

And they're very easy to attach. Simply 
plug in, and away you go, there's no need for 
extra interfaces. 

You may of course wish to get into some 
even more serious computing, for which 
you will need the Amstrad RS 232C 
specialist interface. This opens the door to 
modems, networks, and serial printing. 

But whichever additions to your 
Amstrad you care to make you'll find their 
low prices an additional pleasure. 

JMSMJS 

I Tell me more about the Amstrad range of 
peripherals. 

YC/P/3 j 

DM P 2 0 0 0 Printer £159.95 

Name-

Address. 

Amstrad peripherals 
| Amstrad, P.O. Box 462, Brentwood, Essex CM 14 4EK 

SUPREME DISCOUNT STORES • TANDY • W.H.SMITH • AND GOOD INDEPENDENT COMPUTER STORES 
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Most home computers. 
As you can see, the Amstrad CPC 464 is no 

ordinary home computer. 
For a start, it comes complete with an integral 

cassette datacorder. 
And in addition, you get the choice of either 

a superb quality green screen or a full colour 
monitor. 

With £100 of free software to get you going 
all you have to do is plug 
in and start computing. 

The 64k of RAM 
means you'll have plenty 
of memory to play with. 
And there are 
over 200 Amsoft 
games, that you 

can play, many exclusive to Amstrad. 
But games are only half the fun on the Amstrad 

CPC 464. In fact using it can also be quite 
an education. 

The kids can learn spelling and arithmetic 
with software like Wordhang and Happy 
Numbers. 

Whilst adults will love the way it helps around 
the house with budgetting 
and accounts. 

Put the 464 to work 
and it will .*ake care of a 
number of business-like 

functions, such as 
wordprocessing 
and spreadsheet 

AVAILABLE AT BOOTS • BRIDGERS • CLYDESDALE • COMET • CURRYS • DIXONS • GRANADA • GREENS • LASKYS • JOHN LEWIS • RUMBELOWS 

W 

d 



The complete home computer. 
To help you get the most from your CPC 464, 

there's the Amstrad User Club as well as a number of 
books and user magazines devoted to this most versatile 
home computer. 

And your 464 will be made even more complete 
with the simple connection of joysticks, printers, disc 
drives, speech synthesisers and light pens. 

K9K9Or „ 
-jy * 

But perhaps the most extraordinary thing 
about the Amstrad CPC 464 is the price. 

Just £199 with green screen, or £299 with full 
colour monitor. 

For more information about the complete 
home computer, all you have to do is complete 
the coupon. 

^"please send me more information 

I Name 

| Address. 

Amstrad CPC 464 
The complete home computer. 

[^AmstratKP.OBox 462, Brentwood, Essex CM 14 4 E F J 

SUPREME DISCOUNT STORES • TANDY • VAILANCES • W. H, SMITH • WIG FALLS • F. W. WOOLWORTH AND GOOD INDEPENDENT COMPUTER STORES 
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There's never been a better reaso 

You ve captured the gold in Summer Games and 
Summer Games II — now it's on to the W i n t e r Games! 
And what an incredible setting —a completely realistic 
winter wonderland featuring six action-packed events. 
You can compete againstyour friends or the computer. 

First choose the country you want to represent. Then 
it s practice, training and learning a winning strategy 
for each event. IMow the Opening Ceremony and the 
competition begins. Will you be the one who takes the 
gold at the Awards Ceremony? 

The quest for the gold continues.. .And it's all here 
- the strategy the challenge, the competition, the ar t 
and p a g e a n t r y of Winter Games! 
• Six Win ter Events: Bobsled, Ski Jump, F igure 

Skating, Free-Style Skat ing, H o t D o g Aer ia ls a n d 
the B ia th lon 

• O p e n i n g , Closing a n d A w a r d s Ceremonies 
comple te w i t h N a t i o n a l A n t h e m s 

• Compete Aga ins t t h e Compute r or Your Friends 
a n d Family 

• Un ique Joystick Contro l — Requires T i m i n g 
a n d Skill 

• O n e to E ight Players \ 
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S U M M E R GAMES 
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S U M M E R G A M E S II 
• Opmng, Awaidi 4 Ck»ng 

Ccwnonitt • 8 AWffffK 
• Compel* Compete* of 

Opponents 
ComrrKXJc*T 64 

IMPOSSIBLE MISS ION 
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robots • Supert> AlHrrudor 
• BrWVl Micro Av*fds 
'Gime of the *»r IWS' 
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;on for looking forward to Winter! 

DISK £14.95 

COMMODORE 64/128 
Available Soon for 

Spectrum 48K & Amstrad 

) A N ( i 
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software getting harder 

SPECTRUM 

AMSTRAD 

J K C L L sales dept.. 
Castle Lodge, Castle Green.Taunton TA14AB 



From the 
RICHARD DONNER 

Production 

Exciting Multiscreen Action and Adventure! 
U.S. cold Limited, unit 10, The Parkway industrial centre, Heneage street, 
Birmingham B74LY. Telephone 021-359 3020. Telex: 337268. 

Oatisoft is i registered trademark o< Oausoft inc A 2 # ^ 
ThetooniesH»tr»dem»r* of w*n«r Bro* we * f l V A M 

^ U L «65WarnerBminc Mlrtgntireserved / f l V l r l M 
V , w»mer-Tamertjnef>uDiisningCorp andReiiuMusiccorn W l l ' B W 
• *n rignts reserved used try permission 1985 Ojtasoft inc I I I f I I • • 
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Two powerful packages of personal 
computing programming techniques made 
instantly usable by Dorling Kindersley's unique 
'Screen Shof presentation. 

What you see in the pages of the books is what 
you get on the screen when you follow the 
step-by-step programming guidance in the 
text The crystal-clear illustration is easy-to-
follow and guaranteed free from typographic 
errors. 

STARTER PACKS 
he Starter Packs for the Commodore 64. ZX 

Spectrum + and BBC Micro get you going 
quickly with BASIC programming. 

The accompanying software offers carefully 
graded exercises leading to rapid keyboard 
familiarity. 
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GRAPHICS PACKS 
Th e Graphics Packs for the Commodore 64, 
ZX Spectrum + contain a fabulous collection of 
more than 200 graphic images, each with its 
machine-code program. The keyboard-
controlled graphics editor enables you to 
create and manipulate the images. 

In-pack software contains the complete 
machine-code library of images, 
demonstration routines and the full graphics 
and sprite editor programs. 

id • • ' 
p h i M " - * 5 A 

Each pack contains two full-colour Screen 
Shot programming manuals plus library cased 
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TASMERCE 
THE MAIL MERGER 

~TASMERCE for the 
ZX48K Spectrum 
cassette £10.90 

f Transfer data from MASTERFILE to 
TASWORD TWO! Letters and forms 

typed on TASWORD TWO can be printed 
with addresses and data taken from 

MASTERFILE The mail merge facility allows, 
for example, multiple copies of a letter to be 

pnnted. each containing a different name and 
address taken from your MASTERFILE data. To 

use TASMERCE you must have one or more 
microdrivesas well as TASWORD TWO and 

MASTERFILE by Campbell Systems (version 9 or 
later). 

ZXSpectrim 
TASWORD TWO 

THE WORD PROCESSOR 
~ TASWORD TWO for the ZX 48K Spectrum 

cassette £19.90 microdrive cartridge £1S.4Q 
' Without doubt the best utility I ha ve reviewed for 
the Spectrum" 

HOME COMPUTING WEEKLY APRIL 1984 
'Ifyou have been looking for a word processor, then 
look no further" CRASH JUNE 1984 
With 64 characters per line on the screen and a host 
of useful features TASWORD TWO is the ideal word 
processing package for the Spectrum owner. 

TASPRINT 
THE STYLE WRITER 

TASPRINT for the ZX 48K Spectrum 
cassette £9.90 microdrive cartridge £11.40 

A must tor dot matrix printer owners! Print your 
program output and listings in a choice of five 
impressive print styles TASPRIN T ublises the 
graphics capabilities of dot matrix printers to form, 
with a double pass ofthepnnthead, output in a range 
of five fonts varying from the futuristic Data-Run to 
the hand writing simulation of Paiace Script A 
TASPRIN Tgives your output originality and stylel. 
The TASPRINT fonts are shownbelow together with 
a list of compatible printers. 

TASMAN PRINTER 
INTERFACE 

TASPRINT PRINTER INTERFACE for the 
ZX Spectrum £39.90 

RS232 Cable for ZX Interface 1 £14, SO 
Plug into your Spectrum and drive any pnnter fitted 
with the Centronics standard parallel interface. 
Supplied complete with ribbon cable and driving 
software. The user changeable interface software 
makes it easy to send control codes toyour printer 
using the method so successfully pioneered with 
TASWORD TWO The cassette contains fast 
machine code high resolution full width SCREEN 
COPY SOFTWARE for Epson, Manrtesmann Tally. 
Shinwa, Star, Tandy Colour Graphic (in colour!) 
pnnters. TASCOPYshaded screen copy software for 
this interface (value £9 90) is INCLUDED i > in this 
package 
The TASCOPIES and TASPRINTS drive all Epson 
compatible eight pin dot-matrix 
printers e g 

NKK4023SN AMSTMDCWIOOO 
iPSONnt-to 
tfKNKxm 
[psoNMx-aormm 

BKOMHwm 
WOMKMS 

AUMCMWM TAii VMT90 SHtMACP-tO 
JM*OMP»T/5J*»HJ 
cosmos40 

MTACPMTHfK 
DATACPANTHXH 

CQtlPACIR - bold and hnvy, good for taphasis 
tflif *rtjl' • ft fUIURJsIIC SCRIP! 
LECTURft LIGHT - clean arid pleasing to read 
HEDIfttl - * serious business"!tie script 
?QSXJL &WP7 - a dULteUi* JmI 

TASPRINT output shown at less than half size 

TAS WIDE 
THE SCREEN STRETCHER 

TASWIDE for the ZX48K Spectrum 
_ _ cassette £5.SO 
With this machine code utility you can wnte your 
own Basic programs tha t will, with normal PRINT 
statements, print onto the screen in the compact 
lettering used by TASWORD TWO With TASWIDE 
you can double the information shown on the screen! 

Amstrad CPC 
464=664-6128 

u 
n 
T 

With the exception of TASWORD 6128all the 
programs descnoed below run on all of the 464, the 

664. and the 6128. 

TASWORD464 
THE WORD PROCESSOR 

-

r. 
rr 
o 
a< 

TASWORD 464 for the Amstrad CPC464.664, and 
6128 cassette £19.95 

" There is no better justification forbuyinga464 than 
this program " 

POPULAR COMPUTING WEEKLY 
NOVEMBER 1984 

ZXSPECTRUM 
MSXEIIXSTEII\ 

4 

TASCOPY 
THE SCREEN COPIER 

TASCOPY for the ZX Spectrum with Interface 1 
cassette £9.90 microdrive cartridge £11.40 

The Spectrum TASCOPY is for use with the RS232 
output on ZX Interface 1. It produces both 
monochrome (in a choice o f two sizes) and large 
copies in which the different screen colours are 
printed as different shades With TASCOPY you can 
keep a permanent and impressive record of your 
screen pictures and diagrams A list of printers 
supported by TASCOPY is given to the left. 

TAS-DIARY 
THE ELECTRONIC DIARY 

TAS-DIARY fortheZX 48K Spectrum and microdrives 
Cassette £9.9Q 

Keep an electronic day- to day diary on microdrive! 
TAS-DIARY includes a clock, calender, and a separate 
screen display for every day of the year. Invaluable 
for reminders, appointments, and for keeping a 
recordofyourday. The data for each month is stored 
as a separate mirodrive file so that your data for a year 
« only constrained by the microdrive capacity 
TAS-DIARY will work for this year, next year, and 
every year up to 2100! Supplied on cassette for 
automatic transfer to microdrive. 

THE SPELLING CHECKER 
TAS-SPELL for the Amstrad CPC 464 and 664 

running TASWORD 464-D and for the CPC 6128 
running TASWORD 6128 

disc£1«.SO 
TAS-SPELL checks the spelling of TASWORD 464-0 
and TASWORD6128 text files TAS-SPELL hasa 
dictionary of well over twenty thousand words which 
are compared with the words in your text file You 
can add your own specialised words to the TAS-
SPELL dictionary Please note that TAS-SPELL mil 
only work with TASWORD 464-Dand TASWOOD 
6128. 

A 
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Available from good st 

ZD C 

350F1 M 
Springfield House, Hyde Terract Le 
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TASWORD 4G4-D 
THE WORD PROCESSOR 

TA SWORD 464-D for the Amstrad CPC464. 
664, and 6128 
disc £24.95 

This is the new TASWORD especially developed to 
Mse the capabilities of the Amstrad disc drives A 
major new feature is a powerful mail merge facility. 
TASWORD 464-D will only run on, andisonly 

— ( supplied on, disc. 

TASWORD 6128 
| THE WORD PROCESSOR 

TASWORD 6128 for the Amstrad CPC 6128 
disc £24,95 

TASWORD 6128 utilises the additional 64Kof 
memory m theCPC6128 This gives text files that are 
over 60K long TASWORD6128 includes mail merge 
indall theotner features of TASWORD464-D. With 

anew notepad mode and other 
m ^ additional capabilities 

M ^ ^ TASWORD 6128is the most 
^k P ^ powerfulof the 

F A TASWORDS 
nd ^ 

A 
in 
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TASPRINT 464 
THE STYLE WRITER 

TASPRINT464 for the Amstrad CPC464. 664. 
&6128 

cassette £9.9Q disc £12.90 

Can be used to print AMSWORD and TASWORD 
text files in addition to output from your own Basic 
programs. Drives the Amstrad DMP-1 in addition to 
the printers listed on the opposite page. 

PRINTER CABLE FOR AMSTRAD CPC464, 664, 
and 6128 £9.90 

COMMODORE 64 

TASWORD 64 
THE WORD PROCESSOR 

TASWORD 64 for the Commodore 64 
cassette £17.95 disc £19.95 

Many Commodore 64 owners ha ve asked for this 
product which is now available. All the well known 
TASWORD features plus eighty characters per line 
on the screen! This is the only word processor for the 
Commodore 64 giving eighty characters per line on 
the screen-so that "whatyouseeis what you get" 
on eighty column printers. 

MMSLRAD - QL 
COMMODORE 

TASCOPY464 
THE SCREEN COPIER 

'8 
TASCOPY464 for the Amstrad CPC464,664, 

and 6128 
cassette £9.90 disc£12.90 

I Adds two new Basic commands to give both a 
l-D 

ich 

standard shaded screen copy as well as a "poster 
size" copy which is printed onto two or four sheets 
which can be cut and joined to make the poster. 
Drives the Amstrad DMP-1 in addition to the printers 
listed on the opposite page. 

)od stockists and direct from: 

J 

=TWARE [ 
ice, leedsLS2 9LN.Tel:(0532) 438301 

Tm\cEi\STEi\ 

TASWORD EINSTEIN 
THE WORD PROCESSOR 

TASWORD EINSTEIN for the Tatung Einstein 
disc £19.95 

A sixty four character line display and the ability to 
hold over five hundred lines of text at any time are 
just some of the features of this TASWORD for the 
Tatung Einstein. Full interaction with the disc system 
-e.g. TASWORD detects the presence of added 
drives and allows their use. 

If you do not want to cut this magazine simply write out yutir order and post to 
TASMAN SOFTWARE, DEPT YC. SPRINGFIELD HOUSE. HYDE TERRACE. LEEDSLS29LN 

TASPRINT EINSTEIN 
THE STYLE WRITER 

TASPRINT EINSTEIN for the Tatung Einstein 
disc £14.95 

Pnnt TASWORD EINS TEIN text files in one or more 
of the TASPRINT fonts 

SmmQL 
Qt if J tudemirir of Smdvr Rnejrch L td 

TASCOPYQL 
THE SCREEN COPIER 

TASCOPY QL for the Sinclair OL 
microdrive cartridge £12.90 

TASCOPY QL adds new commands to QL 
Superbasic Execute these commands to pnnt a 
shaded copy of the screen Pnnt the entire screen or 
just a specified window TASCOPYQL also produces 
large poster size " screen copies on more than one 
sheet of paper which can be cut and joined to make 
the poster 

TASPRINT QL 
THE STYLE WRITER 

TASPRINT QL for the Sinclair QL 
mkrodrive cartridge £19^5 

TASPRINT QL includes a screen editor used to 
modify files created by other programs, such as 
QUIL L, or by the user from Basic These modified files 
indude TASPRINT control characters and may be 
printed, using TASPRINT, in one or more of tne 
unique TASPRINT fonts. 

MSX64K 
COMPUTERS 

TASWORD MSX 
THE WORD PROCESSOR 

TASWORD MSX for 64K MSX computers 
cassette £13.90 

MSX PRINTER CABLE £8.00 

With all the features of the Spectrum TASWORD 
TWO including the amazing sixty four character per 
line display The TASWORD MSX machine code 
program utilises the 32K of memory not normally 
available to BasJc allowing over five hundred lines of 
text to be held in memory. The cassette includes a 
version of the program that can be transferred to disc. 

lencknet cttcqve'POmjdepjyJble to TASMAN SOFTWAR1 UdORcturgemyACCtSS/VISA number 

ITEM 
NAME 
ADDRESS 

TelephoneAccett/Vtuorden L*edt(0532)438301 

PRICE 
£ 
£ 
£ 
£ 

Outedr [wept ton H V) *rmt>! pn item £ . 
TOTAL £ 

Metseiendmehee TASMANbrochuredrKntnngyourproducti [JTickHere i would hkr to know more ifiout your programs (orOLCJ 
ratling lmstem[^]ZX Spectnjm[jM$X[3Amtrjd[Z! Commodore MQ All prices include VAT. pottage tndptcktgtng YC 
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Edit... 
I wort! Join the fulilnr 

EUREKA: MICROS 
SANS FRONTIERES 
ALMOST EXACTLY FOUR years t o the d a y that t h e 
32K BBC model B first beeped to life, Acorn has 
stopped manufacturing it for the U.K. market. In 
contrast the excitement the machine caused when it 
first appeared, it has been quietly slipped out of 
production with Acorn reluctant to admit the fact. 

Of course you'll still be able to pick up a 128K 
BBC Plus or the 64K Plus offered with a £30 64K 
upgrade. 

Despite its £400 price tag, and thanks to its high 
performance, solid construction and the vitally 
important "BBC" badge, the model B became the 
standard computer for education. It has also kept 
thousands of home and professional users happy 
for years. Obviously the larger memory BBCs will 
try to satisfy those markets for the immediate 
future, but what is Acorn planning to do to 
maintain its dominance of the educational scene? 

The answer may lie in Europe's Eureka project. 
It's difficult to be more definite than that because 
even the European technology ministers concerned 
don't seem to be too sure what Eureka is. 

What is clear is that it's going to be some kind 
of scheme for high-technology cooperation. And 
one of the 10 projects to get the OK from the 
foreign and technology ministers assembled in 
Hanover recently is Acorn's venture with Olivetti 
and French electronics giant Thomson. The aim of 
their scheme is to develop a European standard for 
educational computers. 

The French started the Eureka ball rolling when 
President Mitterrand proposed the scheme as a 
European antidote to President Reagan's Star 
Wars project. 

As we reported in our October edition Eureka 
could lead to a joint European standard for 
"home information and entertainment" — the 
Eurohome project proposed by Britiain's 
Department of Trade and Industry. Let's just hope 
that if it does come about it proves more of a 
threat to U.S. and Japanese markets than MSX 
computers. 

Sturriufi 
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C5 and you've 
seen the lot 
Just as the "official" biography 
of Sir Clivc arrives — The 
Sinclair Story by Rodney Dale 
— the great man's tricycle 
company has crashed again. 
The holding company, T P D , 
which took over from Sinclair 
Vehicles has gone into 
liquidation with debts of £1 
million to creditors other than 
Sinclair. He has lost £8 million 
on the C5 and other electric 
vehicle projects but will get 
first grab at the £500,000 
assets of TPD. 

Rodney Dale was given 
access to company archives 
when he was writing his book 
and the result is that he has 
become closely involved with 
his subject. He spends much of 
the book on Sir Clive's early 
life in the electronics business 
and the fiat screen television. 
There is a little analysis of 
why someone who could single-
handedly create a market for 
home computers in this 

country should repeatedly be 
involved in a scries of 
marketing and manufacturing 
disasters with digital watches, 
calculators, fiat screen tellies 
and now the C5. 

Dale confesses to being 
surprised at the failure of the 
C5. His memories of the 
launch day back in January at 
Alexander Palace are very 
different from those who 
insisted on taking the trikes out 
of the heated hall into the real 
world they were supposed to 
be designed for. The danger 
and unreliability of the C5 
"bobsleigh" were immediately 
apparent as journalists found 
themselves hurtling out of 
control down ice slopes, almost 
disappearing under the wheels 
of lorries and having to pedal 
back up the hill after their 
motors overheated or batteries 
failed. A new and decidedly 
unnoficial biography is due out 
soon. 

New Einstein 
is it a Bohr? 
Tatung admits that it is 
working on new models for 
next year but insists that new 
Z-80 machines will be 
"downwards compatible" with 
the Einstein, the 64K micro 
which with colour monitor and 
disc drive costs £400 not £500 
as we said last month. New 
machines will have SO column 

display, stereo sound and a 
choice of 128, 256 or 512K 
memory. 

Meanwhile new products on 
the way for the Einstein 
include a £30 music package 
and a similarly priced 
transformer box which will 
allow the Einstein to run 
Spectrum programs. 
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Hard News 
NO NEED 
FOR 16 BITS 
Acorn is putting a brave facc 
on its absence from the High 
Streets this Christmas for the 
fust time in four years. You 
may find some Electrons in 
Dixons — part of the job lot 
picked up in the Summer but 
everyone has given up on 
selling the BBC Micro. 

Acorn now admits that the 
32K BBC B has been 
discontinued but against the 
odds it still insists on trying to 
sell the BBC 128 without disc 
drive or monitor for £500. It 
seems a shame that Acorn has 
opted out just when companies 
like AMS with the AMS 
mouse are extending the 
frontiers of the BBC to make it 
a 16-bit W I M P look-a-like. 

AMS has introduced a £50 
Pagemaker program which 
allows you to compose a 
complete page of a school 
newspaper for instance on a 
screen including graphics and 
photographs. There are 16 
different founts which give a 
limited but interesting variation 
in typeface. The typesetting is 
crude as you would expect — 
it justifies but not 
proportionately — but effective. 

Digitised pictures can be 
loaded and then altered on 
screen. Another new package 
for the £40 A M X mouse is the 
£50 Super Rom/Art program 
which gives the A M X mouse 
pull-down menus overlapping 
colour windows, patterns and 
an icon in all 
modes. 

' A 
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V 
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'Amstrad piracy' 
sides claim a win 

both 

Selling tape copying equipment not unlawful 

Who is winning the piracy 
battle between Amstrad and 
the British Phonographic 
Institute depends which paper 
you read. The problem for BPI 
which fights copyright evasion 
was that the double speed tape-
to-tape machines sold by 
Amstrad were being used to 
copy commercial music — and 
computer — cassettes. Amstrad 
sought a declaration that they 
were legally in the clear but 
the High Court refused. 

When Amstrad appealed at 
the end of October The Times 
ran its law report under the 

headline "selling tape copying 
equipment not unlawful" 
while The Guardian went for 
"Amstrad fails to win audio 
approval". The truth seems 
to be that the Appeals Court 
ruled that selling products 
that could be used to infringe 
copyright was not illegal as 
such but that promotional 
material which encouraged 
breaking of copyrights could 
causes the crime incitement to 
break the law. 

DIARY 
Bruce's friend Sir Keith 
Joseph is thinking about 
closing Keele University 
which is sad. Bruce you may 
remember last month argued 
that Joseph ought to be 
promoting serious software 
which is just what the 
Department of Psychology, at 
Keele is doing as part of a 
three year project financed by 
Rowntree Trust to produced 
software for mentally 
handicapped people. The first 
arcade game designed for the 
handicapped, Mr Ugh, has 
already been developed and if 
you want to find out more 
about what the Keele 
Psychologists are up to 
contact John Hegarty, 
University of Keele, Keele, 
Staffordshire. 

Acorn's enthusiasm for 
£1,000,000 order for the BBC 
from Canada is 
understandable but it is a 
small return on the £8 million 
or so which the company 
sank into the North 
American market and which 
directly led to its collapse and 
takeover by Olivetti. 

Tatung is still smarting from 
the exposure of its no smiling 

(continued on /wge 2S) 
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more 
^unbeatable deals 

f r o m A D a t a 
Systems! 

THE INCREDIBLE NEW STAR SG-10 
NEAR LETTER QUALITY PRINTER. 

Star SG-10 £259 + VAT 
Parallel cable for any Micro (max. price) 
2 Spare ink ribbons 
2000 sheets of continuous listing paper 
Next day doorstep delivery service 

£297.85 
£20 

£5 
£15 
£10 

£347.85 

Datastar's all in price £297.85!!! 

Just a few of the many features:— 

Easily switchable between Epson & IBM 
graphic/print models. 

a / Will print all ASC11 codes from computers that 
^ can only send 7 bits on their parallel interface 

such as Amstrad CPC 464/664 and Apple 11. 

a g Compatible with all word processing 
programs. 

50 CPS NLQ mode availablefrom switch on. 

^ t f 120 CPS draft mode. 

y j f 2K print buffer—expandable to 10K 

AMAZING AMSTRAD WORD PROCESSING OFFER 
ONLY FROM DataStar Systems 
Amstrad CPC 6128 green screen computer ...£299.00 
Tasword/Mailmerge W/P package £24.95 
Star SG-10 printer package as above £347.85 
Next day doorstep delivery service £20.00 

Total value: £691.80 

DataStar's Superdeal Price £619.95!!! 

Many more package deals available on other Amstrad models and makes of micro's. 

AllgoodsdespatchedFREEOFCHARGEbynextdaydoorstepcourierservice 
24 Hour 

Credit Card 
Hot Line 

Post your cheques to 

Datastar Systems UK 
Unicom Mouse, 182 Royal College Street, 

London NW19NN. 
Telephone: 01 -4821711 Telex 295931 UNICOM G 

PERSONAL CALLERS WELCOME—Wearesituated bythejunctionofCarnden Road, near therailway bridge 
MONDAY-FRIDAY 9-6 SUNDAY 10-1 EXPORT ENQUIRIES WELCOME 
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(continued from page 2!) 

or laughing policy at the 
Bridgnorth factory where 
Einstein micros are made. 
Now the company is saying 
that the Taiwanese 
management only meant the 
workforce to have a serious 
attitude when using 
dangerous machinery. 

Our very own Bruce Everiss 
finds himself in hospital to 
have an overgrown pimple 
removed from his face. I 
asked around the office for 
suggestions for a computer 
game to send to keep him 
happy while he is in. 
"Wetzone" suggests one 
cynic "Superhuey" is another 
idea but most vote for "Way 
of the Exploding Cyst". 

British Telecom's M U D may 
still be glorious but it is 
certainly going to be late. 
The Multi-User Dungeons 
were going to be officially 
launched at The London 
Dungeon — where else? — 
on November 5 but the blue 
touch paper is still 
smouldering because BT 
cannot find enough spare 
computer capacity at the 
moment. The Great M U D 
Challenge has now been 
delayed till the New Year. 

The people next door are 
away overnight. Their cat 
jumps on to their television 
— as cats are wont to do — 
which is connected to the 
computer which is connected 
to a printer and a disc drive 
and a modem. Ever careful 
your neighbours have bought 
the Product Innovation 
Spider alarm which is like an 
octopus with sensitive 
tentacles that has lots three 
of its legs and so can 
safeguard a home computer 
system from theft. The cat 
meanwhile starts playing with 
the wire unaware that "any 
slight movement of the device 
will sound the alarm". Result 
— one scaredy cat and a 
sleepless night for you as PI 
reckons that the Spider will 
let off "an ear-piercing 98 
decibel scream" for two 
hours. 

Soft News 
U.S. GOLD LATEST 

M i i t i i ] 
f S M I f l f 

HE * * R S H A L L O F T H I S T H Q - 8 X T T O W * 

WHAT'S IT TO VOU 
VOU GOT A BURR U 
YES, SON, AND IT 
YES. WHAt MAY I 

ou, pumc? _ ifri hr A PRETTY N H 
FOR YOU? 

, 80Y? 
T O W . 

Accolade Inc is the newest 
bright star in the US software 
firmament. Founded by Alan 
Miller and Bob Whitehead — 
both former Atari and 
Activision pioneers — the 
company aims to produce 
high-quality graphics, lifelike 
games and generally knock 
your socks off. Thanks to US 
Gold, the first of these 
apparently revolutionary 
programs Hardball for the 
CBM-64 will be released in 
the UK in January 1986. 

Billed as the most realistic 
home baseball game ever, it 
has large lifelike players and 
three-dimension field views. 

US Gold puritans may run 
a light pencil through some 
parts of Accolades's raunchy 
Law of the West, a very 
funny text-and-graphics 
adventure. 

The third prong of the 
Accolade assault is PSI-5 — 
an Elitesque space trade'n 
zap. 

Little People 
Many people faced with 
inexplicable programming 
problems blame the 
difficulties not on their own 
fallibility or obscure 
operating system bugs but on 
"little people" living in the 
machine. 

Activision is exploring the 
widespread belief in Gremlins 
with its tacky Little 
Computer People Discovery 
kit on the Commodore 64. 
As you would expect this is 
just a simple game based 
around a 2Vi storey house. 
Each of the characters is 
different but according to 

Activision's Hugh Rees 
Parnell — who we are 
assured is real and not a 
figment of our imaginations 
— "they share common 
attibutes such as the need for 
care and affection, a 
remarkable aptitude for 
playing games, the ability to 
communicate and a love of 
music." 

Activision obviously hopes 
that Little Computer People 
will be this year's Cabbage 
Patch Kids or Pet Rocks. 
They are giving away deeds 
of ownership with every hit 
sold. 

QL draw 
Impressed by the graphics on 
Psion's Q L Chess? You 
won't be once you have 
Psion's 0 Draw which allows 
you to create images using 
Psion's in-house graphics 
program. 

For £15 Q Draw includes a 
library of useful shapes and 
allows you to use "pens" of 
different thickness on screen. 
Back with Chess Psion claims 
that the algorithm their 
program is based on — 
written by Richard Lang — is 
still world champion. But 
Kasparov need not worry yet. 
Lang's algorithm can still be 
beaten by good club players 
let alone Grandmasters. 

Fun house 
Ozisoft does not sound like a 
real name — even for an 
Australian software house, 
but CRL claims to have 
brought Journey, an £8 
treasure-hunting game for the 
Commodore 64, from 
Ozisoft. Journey features 
music based on Madness's 
House of Fun, multi-
directional scrolling and 
hundreds of location. 
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L ON DON'S LA RCEST DISPLA Y OF PRINTERS MONITORS 
COMPUTERS AND PERIPHERALS 

DON'T TAKE A CHANCE —COMPARE BEFORE YOU BUY 
R / M 
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e s t Printer Prices 
DOT MATRIX PRINTERS 
Brother HR5 £78.21+VAT= £89.95 
Brother M l009 £155.90 + VAT= £179.29 
Brother EP44 typewriter . £189 90 +VAT= £218.39 
Epson P40 Thermal AC/DC £83.44 + VAT= £95.95 
Epson FX80/ FX 100/RX100 POA 
Epson LX80 NL0 (New) £199.90 + VAT= £229.88 
Epson LQ1500 NLQ £895.90 + VAT= £1030.28 
Epson JX80 Colour £449 90 +VAT= £517.39 
Canon PW1080A NLO £289 90 +VAT= £333.39 
Canon PW1156A NLO £365 90 + VAT= £420.79 
Canon PJ1080A Colour £479.90 + VAT= £551.88 
Commodore MPS801 £60 82 + VAT= £69 95 
Commodore MPS803 £86 91+VAT= £99 95 
Panasonic KP1091 NLO. £255.90+VAT= £294 29 
Oki-Mate 20 Colour E217 30 + VAT= £249 90 
ShinwaCPABO E179 90 + VAT= £206 88 
Micro P 165 NLQ £260 78 + VAT= £299.90 
Seikosha GP50S (Sinclair) £59 90 + VAT= £68.88 
Seikosha GP500A .. £89.90 + VAT= £103.38 
Seikosha GP550A NLO £115 90+VAT= £133.28 
Seikosha GP1000 NLO E199.90+VAT= £229.88 
Smith Corona Fastext 80 . £110.90 + VAT= £127.53 
Smith Corona D100.D200 NLQ &D300 NLQ. POA 
Star SG10 (IBM) NLO . . . £226.00+ VAT= £259.90 
Kaga Taxan KP810 NLQ E249.90 + VAT= £287.39 
Kaga Taxan KP910 NLO £379 90 + VAT= £436.89 
DAISYWHEEL PRINTERS 
Brother HR10 E24990 + VAT= £287.39 
Brother HR15 (P) £315 00 +VAT= £362.25 
Brother HR25 £609 00+VAT= £700.35 
Brother HR35 + sheet feed £819 90 + VAT= £942.89 
Daisystep 2000 E219 90 + VAT= £252.89 
Diablo 630 POA Silver Reed . . POA 
Juki 6000 E199 90 +VAT= £229.89 
Juki 6100 £324 90 +VAT = £373.64 
Juki 2200 typewriter P or S £257.30 + VAT= £295.90 
Smith Corona TP1 £ 1 7 9 9 0 + VAT= £206.89 
NEC. Rioch, Oume. Tec POA 
Epson 0X100 £315 00 +VAT= £362.25 
Commodore OPS1101 E16517 + VAT= £189.95 
Uchida DWX 305 £199 00 + VAT= £228.85 
All popular interfaces, cables, etc. available from stock. 
Custom cables made to order 
Let our experts match your computer to the printer of your 
choice. 
Printers - All models parallel-Centronics interface Serial 
RS232C available at same or slightly higher prices 
MONITORS 
Microvitec Colour 
1431 OS STORES RGB . £173.82 + VAT= 
1431 MZ STD RES Spectrum £199 90 + VAT= 
1451 OS MED RES RGB E229 90 + VAT= 
1451 DO MED RES QL. E229 90 + VAT= 
1451 APDS MED RES 

£199.90 
£229.89 
£264.39 
£264.39 

RGB/Composite 
441 DS High RES 

1456 LI MED RES IBM PC. 
1441 DS Hii RGB 

E2B9 90 +VAT= 
£389 90 + VAT= 
E395.90+VAT= 
£299 90 + VAT= 

£333.39 
E44B.39 
£455.29 
£344.68 1456 DA MED RES Apricot 

Philips Monitors Full Range POA 
Ferguson Monitors Full Flange. 
COMPUTERS 
Amstrad 
CPC 464 Green. 
CPC 464 Colour 
CPC 6128 Green.... 
CPC 6128 Colour 
PCW8256 
Apricot - Special Price Limited Quantity 
F1E 256K RAM 1x315K Disk. . £499.00 + VAT= 

£167.78+VAT= 
£252.13 +VAT= 
£252.13+VAT= 
£339.09+ VAT= 
£394.90+ VAT= 

POA 

£192.95 
£289.95 
£289.95 
£389.95 
£454.14 

£573.85 

Atari 
800XL/Cass/Games £83 43 +VAT 
520STinc Disk + Monitor £642 90 +VAT 
BBC 
SBCincDFS £346.91+VAT 
BBC PLUS 128K. . E42990 + VAT 
Cumana and Opus Disk Drives 
1 x 100K £84 74 +VAT 
1 x 400K Switchable E127 13 +VAT 
2x 100K £186 4B+VAT: 

2 x 400K Switchable £2 79 74 + VAT 
Opus Disk Drives now with 2 Year Guarantee 
Commodore 
64 £130.39+ VAT= 
64 + 1541 £252.13+VAT -
1541 DiskDrive E121.69 + VAP 
C128 £226.04 +VAT: 
C128+ 1570 £391.21+VAT: 
1570 Disk Drive £169.52+VAT= 
MSX 
Toshiba HX10 E69 52+VAT 
Sanyo, Sony. Panasonic POA 
MSX Disk Drives. Printers, etc in stock 
Sinclair 
48K Spectrum E78.22+VAT 
Spectrum PLUS E95.60+VAT 
QL 128K £169 52+VAT 

SUPERDISKS Prices per box of ten 

BASF 5VT 
3M5V 
VERBATIM 5V 
DYSAN 5V 
TDK 5',k" 
SONY OS/OD 31/?" 

SSDD 
40TR 

£10.00 
£13.50 
£14.50 
£15.90 
£17.50 

DSDD 
40TR 

£17.80 
£19.50 
£18.40 
£23.50 
£16.90 
£37.50 

SS96TP1 
80TR 

£18.50 
£19.90 
£18.40 
£23.50 

MAXELL 3" 

£95.95 
£739.34 

£398.95 
£494.39 

£97.45 
£146.20 
£214.45 
£321.70 

£149.95 
£289.95 
£139.95 
£259.95 
£449.90 
£194 95 

= £79.95 

= £89.95 
= £109.95 
= £194.95 
ex\AT 
0S96TP1 

80TR 
£21.00 
£23.90 
£24.50 
£28.50 
£32.00 
£38.90 

Add 70p for PSP per order of Disks or Ribbons 
PRINTER RIBBONS (Ex-VAT Prices) 
Single prices, deduct 101fe for 5 + 
Brother H R15 Corr . £2 90 
Broths-HR15 MS £5.50 
Brother HR5 £2 90 
Brother EP44 £2.90 
Brother M l009 £3 90 
Canon PW1080A . £5.90 
CBM 801 £6 90 
CBM 802/1526. . . . £6 50 
CBM 1525 £4.50 

£2 70 
£3.40 
£3 50 

Epson LX 80 
Epson 100 Series. 
Juki 6100 SS 
Juki 6100 MS. 
Juki 2200 
Kaga KP810 
Mannesman MT80 
Seikosha GP50 . 
Seikosha GP100. 
Seikosha GP500 
Seikosha GP700 
Shinwa CP80 

£4.00 
£4.50 
£1 90 
£2.70 
£2.40 
£5.90 
£6 50 
£6.90 
£4 50 
£6 90 

£18 50 
£6 50 

CBM DPS1101 MS 
Daisystep 2000 . 
Epson MX/RX/FX 80 

All equipment fully guaranteed—Credit terms available 

Mail Order + Export + Trade 
Hot Line Phone B i -

tf^^fc Delivery by Securicor (3 day) ptease add £5.00 + VAT per item. 
f Q f Delivery by T. N T (overnight) please add £9.50 + VAT per item 

Send off or order by phone quoting your Access. 
Barclaycard No Phone 01-686 6362 Immediate 
despatch on receipt of order or cheque clearance 
Or vou can Telex vour order on: 946240 Attn 19001335 
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ALSO VAST RANGE OF DISK DRIVES, JOYSTICKS. DISK BOXES, INTERFACES, SHEETFEEOERS, ETC, 

53-59 High Street, Croydon, Surrey CRO1QD. 
Prices correct at copy date. Subject to change without notice due to currency fluctuations etc. E. & 0 E 



YouHetters 
Write to: Your 
Letters, Your 
Computer, Room 
L221, Quadrant 
House, The 
Quadrant, Sutton, 
Surrey SM2 5AS. 
Our Prestel mail box 
number is 0 1 9 9 9 1 
800. 

MEMOTECH IS BEST 
In light of the new price cuts the 
Memotech machines must be 
the best value on the market — 
British built, 32/64/ 128K user 
+ 16K video, 4 channel sound, 
32 sprites, 8 widows, fast and 
powerfull Basic, Noddy — new 
text-handling language in Rom 
— assembler/monitor, 16 
colours, CP /M, very attractive 
brushed aluminium casing, 
superb networking, expandable 
to 512k internally, plenty of 
provisions for discs — from 
floppy to silicon, and much, 
much more. 

And don't forget Memotcch's 
attempts to rid the shortage of 
software by creating — an 
industry first — the Speculator 
Rompak which allows a large 
base of new Spectrum hits to 
run on the MTX machines. 

The tech. spec, of the MTX 
+ it's new prices {MTX500 — 
£79, MTX512 - £130, and 
RSI28 with twin RS232 — £249 
makes it worth a mention. 
Avid MTX user, 
Lancashire. 

Dear Jeff Minter. 
X A / r ii/mi nnn/in. nl HitMcinnc r\ f lohnur nrnufln " Whenever you appear at 
exhibitions you are 
surrounded by throngs of 
acolytes and groupies. 
They are easily 
recognisable by their 
sixties Haight Asbury 
appearance and by 
recurrent strange animal 
motifs. To be quite blunt 
you are the biggest cult in 
the micro industry. Now 
you have a new fan. Me. 
And I don't even like your 
games. 

While it is fair to say 
that you know how to 
program, it is also fair to 
say that you couldn't 
market your way out of a 
wet paper bag. It must be 
infuriating to see inferior 
products to yours selling 
in much larger volumes, 
cult or no cult. Ariolasoft, 
on the other hand, 
probably think a stack 
pointer is part of a fork lift 
truck. This hasn't stopped 
them marketing 
themselves to the top of 
the software house tree in 
less time than it takes to 
format a Sinclair 
Microdrive cartridge. 

You "relationship with 
Ariolasoft is one of the 
most sensible events this 
industry has seen for 
some time. Adam Smith's 

divisions of labour proven 
once again. Both parties 
benefitting from the 
other's abilities. True 
synergy where the whole 
is greater than the sum of 
the constituent parts. It is 
this that has made me a 
fan. 

The Llamasoft/Ariolasoft 
honeymoon epitomises a 
trend. Success has 
increasingly come to 
those who know what they 
are. Either programmers or 
marketeers. Those who try 
both are a lot less 
successful. Jack of all 
trades and master of none. 
Many who have tried to do 
both are, unfortunately 
and somewhat inevitably, 
no longer with us. Some, 
luckily, still are. These are 
the people who should 
follow your example in 
order to survive, never 
mind succeed. Prime 
among these people are 
Ultimate. If they wish to 
continue as a viable entity 
they have to decide what 
they are. 

Tim Stamper and his 
gorgeous sister Louise 
have been the major 
games software 
trendsetters. They have 
produced more influential 
products than any other 

IN TOUCH 
Your Compu t e r 

yo ur ^ " ^ e i c o m e y 0 U 

even your i n 
machines 

how you g° 
name 

general. Here s 
about ? 
into prl"1 

envelope D o n ' j o y t ( j 
instructions to us 
< ° a d a n d I * i h o w t o enter 

SSfc-fe.-
YOU r compuwrw _ 
£ 3 5 appears'n U« 

illustrations. 

* lor For more 
d e l a H 9 j $ 6 . No more (0206) ^ ' ^ n g 
lonely n>Qws 

\n hex. 
service 

Getting you a b 0 U , J f . your article 
Telsott 

double-
should be tYpe^- p e r A 

spaced, on * w e a C h 
name and " f t " ? Don't 
sheet would 'hrti* 
torget to e l us ^ 
machine . t r u ^ m C l u d e a 
programs P<eas

 s o f n e 

is p i e a s e p u ^ ^ 

Your Computer's T e l 9 0 l M S downloading 

M e s s a g e ^ 

You can use 
us m two ways^ t 0 
the Pastel T e g Qf y O U 
892084 BlSPREb 
c a n u S e ?,lv or nlght on m 0 d e m ; 5 a The modem .3 
01-661 8978. \ n e

 0 parity. V21. 300 baud, ev«n ^ o u 

address code, a 
the acceptance^. T h e n 0 , 
••+ + + SnF t torgettotel l 

^ 9h°d K ^ ' f l O " oft 
u 3 who n s j " __ a g a i n m 
with "NNNN" 
upper case. 

i 

software house. Yet their 
sales, large though they 
may have been, have never| 
reflected the true merit of 
their products. Like you 
they have seen inferior 
products to theirs sell in 
larger volumes. Like you 
their weakness is not in 
the programming but in 
the marketing. They make 
simple mistakes like 
putting insufficient 
perceived value into their 
packaging, making them 
the most pirated out of all 
the software houses. It is 
about time they realised 
what they are and acted 
accordingly. 

For a small fee I would 
be only to glad to put 
Ultimate in touch with the 
company best suited to 
market their products. 

Bruce Everiss. 

XMAS MICRO 
I'm not often moved to writing 
but after reading November's 
Your Computer. I feel I must 
point out a few errors in Lee 
Paddon's article about possible 
micros for your Christmas 
stocking. For in that article he 
states that the Enterprise has 
very little software and most of 
them are poor conversions. 

While at the time of that 
article being written there might 
not have been many available — 
this is something that has since 
changed. Saying that they are 
mainly poor conversions could 
not be further from the truth. 
In fact 95 per cent surpass the 
originals in both graphics, 
sound and speed. If you are 
wondering why so many of the 

(continued tut /higc 211 
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OFFER 
To get £3 off 'Now Games' and £5 off games like 'Falcon Patrol 11*. and1 The Biz', 
just detach the voucher from the cover of this issue., Together with your 
voucher from the November issue, you'll then be entitled to... 

• Any one of the following games, only £3.99 
•Any two of the following games, only £5.99 
•Any three of the following games, only £7.99 
• Four games or more, only £1.50 for each extra tape 

£3 Sinbad-BBC Strangeloop- Spectrum Terrorist-CBM 64 Strangeloop-CBM 64 
X Jungle Jive-BBC/Electron Sorcery-Spectrum Falcon Pal ro l -CBM 64 Gates of Dawn-CBM 64 
cd Falcon Patrol II-Spectrum The Biz-Spectrum Falcon Patrol I I -CBM 64 Sorcery-CBM 64 
Normal prices for BBC/CBM 64 product is £8.95 except for Jungle Jive and Falcon Patrol £2.99. 
Spectrum product is £6.95. The following games £2.00 off at £6.95, or £5.95 each if something else purchased: 

Now Games—Spectrum/CBM 64 Sorcery-Amstrad/MSX Ghettoblaster-CBM 64 

Hype- the board game about the record business RRP £19.95 Special offer price £12.95 

Don't forget to enclose your name and address, vouchers and payment with your order.l Cheques or postal 
orders payable to Virgin Games, should be sent to: 
Virgin Games/Your Computer Special Offer, 2 - 4 Vernon Yard, 
PortobelIO Road, London W11 2 D X This offer closes on January 31,1986. 
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Your letters 
fcontinuetl J*oni jxtfte 25j 

titles are conversions, it is 
because they are so easy to 
transfer. 

For example, the screen can 
be made to simulate the 
Spectrum screen right down to 
being at the same address and 
pixel layout. Even attribute 
clashing occurs if a straight 
dump version is made. Another 
point is Enterprise has never 
claimcd that it can run MSDOS. 
All it has ever claimed is 
MSDOS file compatibility, that 
means reading and writing 
MSDOS files and not running 
MSDOS programs. Any claim 
that it will do so is a complete 
fallacy. 
T J Box. 
Independent Enterprise 
User Group 

DRAWER BUG 
Thank you for publishing my 
'Drawer ' program in the 
November issue of Your 
Computer. 1 have, 
unfortunately recently 
discovered a bug in the program 
which causes use of the "Tex t" 
mode to corrupt the long-term 
store. Corrections are as 
follows: 
Load the code then; 
POKE 28908,191 
POKE 29221,191 
POKE 29222,6 
POKE 29235,191 then SAVE 
" D R A W C O D E " C O D E 
25000,5512. 

This applies only to the 
program as you publish it, not 
to the tapes which have been 
bought directly from myself. 
Apologies for the 
inconvenience. 
PA Rhodes. 
Luton, 
Bedfordshire 

REVIEW VIEW 
1 would like to make a few 
comments which relate to Colin 
Grant's letter in the September 
issue. 

The Spectrum Microdrives 
are excellent and do compare 
with some disc drives in 
performance. I have never lost 
any data or program kept on 
them and a recent development 
project that required me to use 
them just re-in forced how good 
they are. 

The original QL review stated 
that the hardware was the best 
value yet, but I was very 
concerned about the software. 
The QL hardware has been 

further improved and is 
perfectly satisfactory, the 
software also still has one 
fundamental fault. 

The saving and loading times 
of Basic programs are very poor 
when compared with the 
Spectrum, there should have 
been a routine developed by 
Sinclair and put in later Roms 
to enable saving and loading at 
Spectrum speeds. Although QL 
floppy discs are quicker, they 
still do not compare with the 
Spectrum speeds which is a 
great pity as virtually all the QL 
problems are related to this one 
fault. 

It is helpful to see a response 
to the reviews, good or bad, as 
it enables me to continuously 
update the criteria I use to 
evaluate the machines, and it 
informs me of any blind spots 
or prejudices that 1 might have. 

Finally, remember it is onjy 
my opinion, based on a 
standard set of tests that 1 have 
developed and apply to each 
machine reviewed. The object 
of the exercise is to inform the 
reader of any shortcomings, 
extra facilities and of the 
perceived value for money. On 
a low cost machine, the fact that 
their are omissions is not 
surprising and should be taken 
in context. 
K D Peel. 

AMSTRAD TALE 
Just thought I would relate a 
tale of one computer user who 
is not only happy with the 
machine he bought but who is 
over the moon with the after 
sales back-up which is available. 
The machine is the Amstrad 
CPC 6128. 

I was one of the original 
Z X 8 1 owners (well I was 
looking for something to run 
my power station for me). 

Even as 1 type this, I recall 
with horror the days I spent 
trying to get through to 
Sinclair's one, permanently 
engaged telephone line, only to 
be told when successful that I 
had got the wrong department 
and could 1 try another 
number...four days later I 
finally got through to the right 
number only to be told that 
there was nothing wrong with 
the Rom — perhaps I should see 
a psychiatrist instead — 1 had 
a perverse satisfaction when 
some time later they had to 
admit that there was a fault in 

the Rom and had to replace half 
a billion or so that were in 
circulation already at their own 
expense. Never mind, after 
learning the hard way, I vowed 
that I would postpone 
upgrading to a better machine 
until I was certain it would be 
the right one. 

The Spectrum passed me by 
as did the QL , the Acorn, the 
Enterprise (with the gestation 
period of an elephant) I 
congratulated my cynicism 
when 1 saw the mess the QL got 
into, (they only had to ask and 
I would have told them 
beforehand). 
The CPC 664 arrived, oh no, 
could I resist...just, I bit the 
bullet and watied. The CPC 
6128 arrived and I knew this 
was the one I had saved myself 

for all those years. It was 
everything I wanted and more. 
1 couldn't believe the price, the 
speed of the Basic, the 
manual....the everything. On 
top of this when I had a slight 
problem with running a 
program designed for the 464 — 
not a software compatability 
problem but due to a rearranged 
keyboard configuration on the 
6128 — I phoned up Amsoft, 
and got through first time, they 
put me on to Cliff Lawson one 
of their boffins. 

He said " O h yes there is a 
problem, I ' l l sort it out tonight 
at home and phone you with the 
solution tommorrow". And 
guess what. . . .HE D I D ! 
Steve Williams, 
Twikenham, 
Middlesex. 

COMPUTER MAGIC-THE FACTS 

1 would like to set the record 
straight, with reference to an 
article on page 20 of the 
November issue of YC. 

First, I would like it known 
that 1 am not in competition 
with the Magic Circle and/or 
with other members of the 
magic fraternity — of which I 
am a member — concerning 
"Computer Magic". Though it 
is true that is known that I am 
an exponent of this form of 
entertainment. 

1 would also like to point out 
that the name Sardi's is not a 

software house. In fact it is the 
name of my representatives as 
a professional entertainer, and 
have no links with the computer 
magic aspect as was reported in 
Your Computer. 

The article in question, seems 
to have been written without all 
the facts, that were an offer to 
the publishers. 1 feel strongley 
that it was also detrimental in 
any respects to both Sardi's and 
myself. 
David Hambly, 
Redbridge, 
Essex 
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GIVES YOU DATABASES, BULLETIN 
BOARDS, ELECTRONIC MAIL 
PRESTEL — ALL ON YOUR 
COMMODORE 64 OR 128 

£98 (exc) 
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At last! The perfect modem for your 
Commodore* 64 or 128, giving you 

access to Prestel*, Micronet*, viewdata 
and a host of other services — plus 

user-user communications. 
It couldn't be simpler. The 64 

Multimodem has autodial and 
autoanswer, with all comms 

software on-board in ROM. 64 Multimodem fits 
your Commodore's cartridge port, and has |ust 
one external connection — the telephone 
lead. 
The 64 Multimodem is menu driven and 
multispeed, with CCITT V21/23 and Bell 
103 standards, handling baud rates of 
300/300, 1200/75 and 75/1200. 
Functions include save and 
print frame and automailbox 
with edit and save. 
Buy your 64 Multimodem now and 
we'll give you free introductory 
subscriptions to Micronet and 
Microlink *: an unbeatable package 
at an unbeatable price — it's pure 
genius! 
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( HARD WARE HIT LIST 

• Challenger disc 
drive from Opus 

• Honeysoft 's 
serial interlace, the 
HS-S1 

The prices quoted 
for the Amor 
products in last 
month's issue were 
incorrect. The Rom 
card is £15.95 
Utopia is £29.95 and 
Protext is £39.95 on 
Row. These 
programs are also 
available on disc 
and cassette 

• O p u s • Disc drive • BBC • £249.95 
A Ram disc is a popular 
facility in disc operating 
systems. This unit takes the 
process a stage further by 
giving you 256 Ram 
contained within the drive 
unit which is configured as 
an extra disc drive. For an 
extra £70 you can have a 
further 256K Ram disc. 

You also get Opus's highly 
regarded DDOS. This features 
single and double density 
storage, a host of extra 
commands, an expanded 
directory arranged as a series 
of volumes, and it doesn't tie 
up any system Ram (page is 
set at &E00). 

The most startling use of a 
Ram disc this size is in 
programs which use random 
access files during the 
execution of a program. A 
prime example of this is 
Viewstore, a new data base 
from Acornsoft. Using 
Challenger, you will not 
notice the program updating 
the disc contents. Then when 

7 

you've finished, you simply 
backup the Ram disc to the 
floppy disc and turn off. 

Another application is for 
displaying large amounts of 
graphic data. The pictures 
can be pulled off disc 
virtually instantly. In strict 
performance terms, use of 
the Ram disc is around 20 

times faster than most 
floppies. 

Perhaps the only cloud on 
the horizon is software 
compatiability. Some 
protected programs won't 
load using Challenger. 
Challenger is available from 
computer dealers or direct 
from Opus on Redhill 65080. 

tHjssi 1 
• Amstrad • Serial Interface • 

Honeysoft is a small 
company specialising in 
Amstrad add-ons. Its serial 
interface allows the Amstrad 
to be connected with serial 
printers or modems. 

Two channels are 
supported over the usual 
range of baud rates. Word 
length and parity can also be 
set. One of the channels can 
use split baud rates and 
hardware handshaking, the 
other uses purely on/off 
protocols. The board is 
compact and well made with 
a full 25 way connector and 
an extension socket for 
further add-ons. 

You can control the board 
under CP/M or by using 
Basic commands available on 
Rom, disc or cassette. 

Honeysoft intend to 
support this board with 
Viewdata and Bulletin board 
software. Only preview 
copies were available with 
the review sample, but 
hopefully the final version 
should be available later this 
month. The pre-release 
version was easy to use, with 
most commands being 
accessed by menus overlaid 
on the page currently 

Honeysoft Ltd. •£29.95 
displayed. Two screen modes 
are available, mode 0 uses all 
eight colours, but the text is 
rather compressed, but still 
legible. Mode 1 has the 
normal character set, but the 
colours have to be fudged by 
stipling. 

Other facilities planned 
will be familiar to Commstar 
owners, with pages held in 
memory, screen dumps of 
either text or graphics, 
saving and loading pages, 
tagging pages and clock. The 
system will be compatible 
with the new Micronet 
downloading service. 

Again this software will be 
available on Rom, disc or 
cassette for around £20. It is 

hoped that future upgrades 
will include colour screen 
dumps and off-line mailbox 
editing. If alt that is promised 
is delivered, then this looks 
like a very promising product 
indeed. The serial board is 
also compatible with 
Amstrad's own interface 

l^TR-1 
•Spectrum • Printer • Saga Systems • £149.90 

1 
Printers at this end of the 
market are generally thermal 
printers using expensive 
paper, or rather nasty dot 
matrix jobs. This product 
represents a notable first 
giving real letter quality, 
printing for under £200. 

It takes plain A4 paper (but 
won't take continuous forms). 
The head consists of five 

character wheels spinning 
past the paper. The noise 
level is about the same as a 
daisy wheel, with bi-
directional printing giving a 
print speed of around 10 cps. 

The printer has a standard 
Centronics interface, and can 
also accept serial data 
through unused pins on the 
parallel port. 
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ristmasl 
omputer prices fall every 
year but this Christmas 
brings some really 
outstanding bargains, in 

some cases home computers are 
being sold for a half or even a 
third of their original price. For 
example, in January 1984 the 
Atari 800XL cost around £250. 
On top of this you needed to 
fork out £50 for an Atari 
cassette recorder. Now you can 
buy the machine for £100 with 
a cassette recorder, joystick and 
10 programs thrown in for good 
measure. 

£100, in fact, will buy you a 
micro with 64K Ram, colour, 3 
channel sound, and a graphics 
resolution of at least 256 by 192. 
To put this price in perspective 
consider that in 1981 the 16K 
ZX81 — a machine with a bald 
keyboard and chunky black and 
white graphics — was rated a 
bargain at £120. 

All the micros listed cost less 
than £180. Where the machine 
is sold in a package which 
includes a cassette recorder and 
joystick, the all-in price has 
been given. Usually it is 
substantially cheaper, than 
buying cach item seperately. 

Computers in this price 
bracket arc suitable for the first-
time buyer who wants to use a 
computer mainly for recreation. 
If you have a more serious 
application in mind you would 
do better to look at the micros 
covered in last month's guide. 
It is certainly possible to use a 
Spectrum for wordprocessing or 
keeping your accounts; but to 
do this you need to add a printer 
and a disc drive, along with 
appropriate interfaces. 

Deciding which computer to 
buy partly depends on what you 
intend to do with it. People tend 
to justify their purchase by 
telling themselves that they will 
learn to program or that it will 
be useful for Junior 's 
education. A few months later 
nine out of ten owners use their 
computer solely for playing 
games on. Fair enough, but it is 
unfortunate if there is not much 
software available for your 
machine. It may be a 
commonplace to say that a 
computer is only as good as the 
software that runs on it, but it 
is worth repeating nonetheless. 

I f you are interested in 
programming, a good keyboard 

Simon Beesley looks 
a cheaper buy for 
Christmas. 

and a fast, extensive version of 
Basic are features to look out 
for . Even programmers, 
though, need commercial 
software in the form of 
programming utlities, 
assemblers or other languages. 
So the question of software 
availability is important here, 
too. 

The specifications of the 11 
machines under £180 are given 
in the table. There is also a brief 
comment on each micro, which 
summarises its pros and cons. 
We have not thought it nece-
ssary to provide a list of 
peripherals. Printers, disc 
drives, modems, light pens, 
speech units, and other add-ons, 
are available for most of these 
machines. 

Atari 800X1,: Possibly the 
best value of all, for its robust 
keyboard, superior graphics, 
and high quality games 
software. Not as many news 
titles are released for the Atari 
as for the CBM-64 or Spectrum. 
But since it is compatible with 
earlier models there is a large 
range of programs already 
available. 

Atari I30XK: More memory 
for your money than any other 
micro in this price range. 
Memory aside, it is almost the 
same as the 800XL with which 
it is software compatible. And 
as the processor can only handle 
64K at a time the extra memory 
is only a minor improvement. It 
is unlikey that much commercial 
software will take advantage of 
it. 

Commodore 16: Why 
Commodore chose to introduce 
a new micro which could not 
run CBM-64 software is a total 
mystery. Now superseded by the 
C B M 128, the CBM-16 will 
soon sink into oblivion., 

Commodore 64: Top of the 
table as far as games software 
is concerned. Only the Spectrum 
can boast as many titles, but the 
CBM-64's superb sound chip 
and superior graphics give it the 
edge quality-wise. Let down by 
a poor version of Basic. 

Commodore Plus 4: Usefully 
includes four business prog-
rams, themselves not really 
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powerful enough to make the 
Plus 4 a practical proposition as 
a business micro. It has received 
almost no support from third 
party manufacturers and 
software houses — and as a 
games machine it is a 
non-starter. 

Electron: A crippled version 
of the BBC micro, the Electron 
suffers from insufficient 
memory and a shortage of 
ports. Its major asset is BBC 
Basic, although it is too slow to 
run most BBC software. 

Enterprise: Although 
technically superior, the 
Enterprise was lauchcd too late 
in the day to have much success. 
Limited software. 

Spectrum: Tacky keyboard, 
poor construction, and feeble 
sound facil ity. Yet the 
Spectrum's popularity has 
ensured that a massive amount 
of software has been written for 
it. A good machine to get 
started on. 

Memotech: Both the 500 and 
512 are well made machines 
with remakably high 
specifications for their price. 
Unfortunately they have not 
had the success they deserve, 
and as a result only a limited 
amount of software is available. 
Adding a disc drive to the 512 
solves the problem by allowing 
you to run C P / M software, 
although mosi of it for business 
users only, ff you are not 
interested in games the 
Memotech is one to consider. 

MSX: Cannon, Toshiba, 
J V C , Sony, Mitsubishi, 
Yamaha, Spectravideo, 
in Rom, but the programs 
Goldstar, Sanyo and Panasonic, 
all make computers (hat 
conform to the MSX standard. 
The idea behind it is that by 
building computers to the same 
specification they can all run the 
same software. Too bad that the 
specification settled for was 
rather a dull one. 

Cheep Micros 
Machine Price Memory Graphics Tesl Colours Sound Ports Keyboard Software Other Features 

& processor 
Atari 800X1 £9.99 inc 64K RAM 320x192 40x24 16 4 voices Joystick, Full Travel Large range of Sprites, 

joystick + 24K ROM 15 other 20x24 5 envelopes Serial, expansion 4 funcionai keys games, some Cartridge slot 
cassette + 6502 l.8MHs modes 20x12 5 composite video business and 

educational 
Atan 130XE £119.90 128K RAM 320x19 240 x 24 128 4 voices Joystick, Full travel Runs 800XL Sprites 

24 K ROM 10 other 4 other envelopes serial, expansion, 5 function keys software 
6502 1.8MHz modes modes compsite video 

Commodore £69.99 inc 16K RAM 320 x 200 40x25 16 2 voices Joystick, serial, Full travel Very little 
16 cassette + 16K ROM expansion, user, 4 function keys not compatible 

4 programs7501 1MHz composite video with CBM-64 
Commodore £199.99 inc64K RAM 320 x 200 40x25 16 4 voices Joystick, Serial, Full travel vast range. Sprites 
64 cassette 16K ROM envelopes expansion, user, 4 function keys mainly games 

6510 1MHz composite video 
Com mod re £99.99 inc 64K RAm 3200 x 200 40x25 16 2 Joystic, serial. Full travel Not much at Built-in 
Plus 4 cassette + 48K ROM expansion, user, 4 function keys present, unlikely wordprocessor, 

to improve spreadsheet database and 
graph programs 

Electron £99.99 inc 32K RAM 640 x 256 80x32 1 1 voice Expansion Full travel Games and Built-in 
cassette + 32K ROM 32x256 40x32 4 envelopes educallonal assembler 
5 programs6502 2MHz 160 x 256 20x32 16 

Enterprise 64 £180 64K RAM 675x512 84x56 2 4 voices 
96K ROM 3 other 40x24 up to envelopes Expansion, RS232 Membrane type Not much, Built-in 
Z80A 4MHz modes 256 slereo Centronics, 16 function keys may improve wordprocessor, 

Joystick, RGB stereo output 
Memotech £79 48K RAM 256x192 40x24 16 4 voices Centronics, RS232 Full travel Some games and Built-in assembler, 
500 24K ROM envelopes joystick. RGB 8 function keys business assembler, 

Z80A 4MHz expansion numeric keypad Logo. Noddy 
Memolech £130 80K RAM 256x192 40x24 16 4 voices Centronics, RS232 Full travel Some games, Built-in 
512 24K ROM envelopes joystick, 8 function business, and assembler, 

Z80A 4Mh2 expansion keys, numeric CP/M option Noddy, Logo 
key pad 

MSX £99.99 64K RAM 256x192 40x24 16 3 voices Centronics Full travel Not a great Cartridge slot 
upwards 32K RAM joysticks 10 function keys deal at present 

Z80A 4MHz may improve 
Spectrum £139.99 inc48K RAM 256x176 32x24 8 Beep 
Plus Joystick + 16K RAM 

cassette + Z80 3.5MHz 
10 programs 

1— 
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AVAILABLE ONLY BY POST 

IN THE SHOPS LATER. . . 

Send to: 

Universal Computer 
Research 

Chilon House, 74 King Edward Street 
Macclesfield, Cheshire 

(0625) 34500 

THE TRULY EDUCATIONAL GAME 

£ 1 0 , 0 0 0 prize 
MEET THE CHALLENGE 

This is the wor ld 's first computer generated 
general knowledge quiz, w i th a world-class prize, 

£10,000. . . 
A prize of £10 ,000 wil l be paid to the first person 
to beat the challenge. Answer the questions and ? 

the money could be yours. 

Please send copies of challenger for 
BBC(b) • Com 64 • Spectrum 48K • Amstrad • 
@ £9.95 each 
I enclose a cheque for £ 
(price includes p&p) 
Name 

Address 



The charts 
TOP 30 OVERALL CHART 
1 MONTY ON THE RUN GREMLIN GRAPHICS IS FA1RLIGHT THE EDGE 
2 WAY OF THE MELBOURNE HOUSE 16 CHILLER MASTERTRONIC 

EXPLODING FIST 17 BEACH HEAD ACCESS/US GOLD 
3 FRANK BRUNO'S BOXING ELITE 18 BORED OF THE RINGS SILVERSOFT 
4 IMPOSSIBLE MISSION EPYX/US GOLD 19 NONTERRAQUEOUS MASTERTRONIC 
5 FORMULA ONE MASTERTRONIC 20 WORLD SERIES IMAGINE 

SIMULATOR BASKETBALL 
6 FINDERS KEEPERS MASTERTRONIC 21 NOW GAMES VIRGIN 
7 DALEY THOMPSONS OCEAN 22 MATCH DAY OCEAN 

SUPER TEST 23 HYPERSPORTS IMAGINE 
8 ACTION BIKER MASTERTRONIC 24 VEGAS JACKPOT MASTERTONIC 
9 STARQUAKE BUBBLE BUS 25 SUMMER GAMES 2 EPYX/US GOLD 

10 HACKER ACTIVISION 26 PARADROID HEWSON CONSULTANTS 
11 FIGHTING WARRIOR MELBOURNE HOUSE 27 ELITE FIREBIRD 
12 BMX RACERS MASTERTRONIC 28 SHADOW OF THE MIKROGEN 
13 WHO DARES WINS 2 ALLIGATA UNICORN 
14 GRAHAM GOOCH AUDIOGENIC 29 KIK START MASTERTRONIC 

TEST CRICKET 30 SPY VS SPY 2 BEYOND 

TOP 10 BUBBLERS 
1 WINTER G A M E S 
2 SUPER Z A X X O N 
3 QUEST FOR T H E 

HOLY GRAIL 
4 C O M P U T E R 

HITS (10) 
5 SPIKE 

U.S . G O L D 
M A S T E R T R O N I C 

BEAU JOLLY 

FIREBIRD 

6 RAID!! US G O L D 
7 ASTRO C L O N E H E W S O N 

C O N S U L T A N T S 
8 SOUL OF A M A S T E R T R O N I C 

ROBOT 
9 STRIKE FORCE MIRRORSOFT 

HARRIER . 
10 O N E M A N A N D M A S T E R T R O N I C 

HIS D R O I D 

SPECTRUM SALES 
THIS LAST WKS TITLE PUBLISHER 
01 NE 01 MONTY ON THE RUN GREMLIN GRAPHICS 
02 01 02 IMPOSSIBLE MISSION US GOLD 
03 02 10 WAY OF THE EXPLODING FIST MELBOURNE HOUSE 

•• / 04 03 07 DALEY THOMPSON'S SUPER TEST OCEAN 
05 NE 01 STARQUAKE BUBBLE BUS 

)n 06 04 05 FIGHTING WARRIOR MELBOURNE HOUSE 
d j 07 06 07 FAIRLIGHT THE EDGE 

08 08 03 GRAHAM GOOCH TEST CRICKET AUDIOGENIC 
09 NE 01 WORLD SERIES BASKET BALL IMAGINE 
10 RE 05 ACTION BIKER MASTERTRONIC 

COMMODORE SALES 
THIS 
01 
02 
OS 
M 
05 
06 
on 
t* » 

10 

AMSTRAD SALES 
LAST w u TITLE m u m THIS LAST WKS TTTLF PI BLISHFJI 
NF 01 MONTY ON THE RUN GREMLIN GRAPHICS 01 w 10 FINDERS KEEPERS MASTERTRONIC 
0! 02 WHO DARES WINS 2 ALLIGATA 02 NE 01 RAID!! US GOLD 
02 10 SUMMER GAMES 2 EPYX/US GOLD 0} 10 10 FRANK BRUNOS BOXING ELITE 
06 02 PARADROID HEWSON CONSULTANTS 04 <* 02 SOUL OF A ROBOT MASTERTRONIC 
04 06 FRANK BRUNOS BOXING ELITE OS 02 11 WAY OF THE EXPLODING FIST MELBOURNE HOUSE 
0! II WAY OF THE EXPLODING FIST MELBOURNE HOUSE 06 OJ II NONTERRAQUEOUS MASTERTRONIC 
RE 0) KIK START MASTERTRONIC 01 01 02 FORMULA ONE SIMULATOR MASTEHTRONIC 
0) 05 SPV VS SPY 2 BEYOND « 01 0) GRAND PRIX 3D SOFTWARE INVASION 
09 OC BARRY MOGU1GAN WORLD OS 09 II CHILLER MASTEBTRONIC 

CHAMPIONS ACTIVISION 10 06 H LOCOMOTION MASTT.RTRONIC 
RE 10 BEACH HEAD 2 ACCESS/US GOLD 
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Add a touch of 
communications genius to 
your computer and modem 
with these packagesl 

BBC ATARI 
The DATABEEB ROM based comms package 
gives your BBC" Computer access to 
PRESTEL1. MICRONET-. VltCROUNK". 
Viewdata, tele*, electronic mail, databases, 
and bulletin boards, handling baud rates of 
1200 /1200 . 7 5 / 1 2 0 0 . 1200 /75 and 
300/300 
Features include carousel facility. Macro 
Command File, e r ro r t r a p p i n g and 
te lesof tware down-
loading. The package 
nciudes full f : t t ;ng 
ns t r uc tK IK B J ttri Ik^exc VAT 

Guide and Function c 1Q 7C 
Key Guide L L O . / j ic s 

£25 00 

The DATATARI/MULTI VIEWTERM serial 
interface plus software package is unique, 
because it gives full PRESTEL facilities, 
including graphics, to Atari" users. Allows 
access to MICRONET. MICROLINK, Viewdata, 
tele*, electronic mail, databases and bulletin 
boards, handling baud rates of 1200/1200, 
75/1200. 1200/75 and 300/300 850mtei 
face not required 
For models 400. 800, 
600XL, 800XL. 65XE. i > i 
65XEM and I30XE. f C / ' 1 J 
Software on disk or M f Mid exc VAT 
cassette c r Q Q C 

L J J . 3 J nc i 

SPECTRUM 
The DATASPECTRUM interface and software 
package puts your <18K Spectrum* in touch 
wi th Viewdata, tele*, electronic ma bu enn 
boards and databases, plus PRESTEL. 
MICRONET AND MICROLINK The interface 
handles baud rates of 300/300. 1200/75 and 
75/1200. Software features include Mailbox 
Editor. Frame Processor. Save, Print, and Tele 
software Down loader 
The package includes 
i n t e r f a c e cable, _ __ ck C 
cassette and full User f ^ Q J 

• N . u e IS M + h J •• VAT 
transferable to Micro- c * w* a a 
drive. fc*IO.;J*fr icS 

APPROVED 
lor connection to 

telecommunication 
systems specified 
in the instructions 
for use Subject to 

the conditions set 
out m them v0£<>, 

n O ^ 
tes t 

— * 

§ postage free when bought with WS2000 Otherwise, please add £ t . i 5 UK p/p 

MODEM WS2000 
To use these brilliant comms packages you 
need a modem, so get the best — the multi-
speed, multi-standard modem WS2000! It's 
the versatile, flexible communications tool 
that thousands of users depend on. 
This world-famous modem was a 1985 
British Microcomputing AwardsFinalist. PCN 
Best Buy. and is MICRONET recommended. It 
comes complete with BT telephone lead, 
mains power lead, com-
prehensive user manual and 
free introductory subscrip-
tions to MICRONET and 
MICROLINK. 

£1299S 
exc VAT 

£154.73 
inc VAT & UK delivery 

,-eg d trade marks of the companies concerned 

phone your Access or Visa 
order today, or send your 
cheque/official order etc 
to the address below. 

MIRACLE 
TECHNOLOGY 

MIRACLE TECHNOLOGY (UK) LTD ST PETERS STREET IPSWICH IP1 1XB ENGLAND 
? (0473 )216141 6LINES TELECOM GOLD 79: KEY 001 (Dea ler l ink 7 2 DTB 10135) 
ISO 9 4 6 2 4 0 CWEASY G 19002985 PRESTEL MAILBOX 9 1 9 9 9 2 2 6 5 



SOFTWARE SHORTLIST 

VALUE FOR MONEY • • • • 
GRAPHICS • • • • • 

PLAY ABILITY • • • • 
SOUND 

0KCT4U RA TING 

VALUE FOR MONEY 
0 • • 

GRAPHICS 
0 0 0 

PLAY ABILITY 
0 • • • 

SOUND 
0 0 0 

OVERALL RATING 

SCREENS 

• Clear cockpit 
display with Revs 
style wing mirror. 

JIFAIRLIGHT 

SCREENS 

• When the going 
gels tough in 
Falrlight a scroll will 
help you get going 
again. 

^Spectrum • The Edge • Arcade 
In the mythical kingdom of 
Covent Garden, once people 
by a fair race, a band of 
strolling software magicians, 
known to story-tellers as Ye 
Edge, conjured up a corny 
sub-Tolkein plot to 
accompany a truly wonderful 
arcade adventure — Fairlight. 

But once you're inside the 
dubious-sounding Castle 
Avars you soon forget about 
background details like the 
land of Fairlight slipping into 
chaos and darkness. The 
graphics are excellent, better 
in some ways than Ultimate's 
latest offering Nightshade. 
The Edge put it down to 
"The 3-D Worldmaker 
Technique". 

Whatever you want to calt 
it, the result is good, smooth 
animation in two colours. 

As with all the best games 
the idea behind it is simple. 
You, Isvar, must escape from 
the castle by finding The 
Book of Light. There's also 
the standard hooded old man 
of mystery who presumably 
gets out when you do. 

The idea may be simple 
but escaping isn't. Collecting 
the right items is the only 
way of mapping out the 
castle's 80-odd ogres. 
Finding the objects Isn't too 
bad — the early ones at 
least. The problems start 

adventure 0£9.95 •Toby Wolpe 

when you have to work out 
what to do with them. 

The scroll is the sorcerer's 
equivalent of an ejector seat; 
when the going gets tough 
It'll plonk you down in the 
relative safety of the 
courtyard. The bag of gold is 
handy for bribing certain 
guards, while food, keys and 
magic potion should all be 
fairly self-explanatory. 

To reach certain objects 
like the egg timer requires a 
lot of shoving and stacking 
of furniture. Addicts of 
Ultimate's Knight Lore and " 
Alien 8 will really feel at 
home. 

The booklet with the game 

suggests that you examine 
the cover, opening screen 
and text for clues. To me the 
cover showed a wizard 
loosely resembling Edge 
boss Tim Langdell reading a 
radioactive Your Computer 
binder. The opening screen 
did however give a few hints; 
it gives you an aerial view of 
part of the castle, for 
example. 

Apart from its graphics and 
complexity, it's touches like 
Isvar's five pocket and the 
weight restrictions on what 
you can carry that make this 
such a good game. Should 
keep you happily gnashing 
your teeth for hours. 

30 GRAND PRIX 
• Any Amstrad OAmsoft 

Well, if Nigel Mansell can 
win a Grand Prix, 1 suppose 
anythlng's possible. So 
perhaps a few laps of this 
might show you if you've got 
what it takes. 

You get a cockpit view of 
the track ahead, with rev 
counter, speedo, temperature 
gauge and wing mirrors. You 
get eight circuits to tackle in 
turn. You have to finish in 
the top three of one race to 
proceed to the next. The 
opposition starts easy and 
gets tougher as you go on. 

The car has four gears, 
accelerator, steering and 
brakes. The steering is of the 
usual digital variety, and rate 
of turning depends on speed. 
If you corner too sharply, you 
spin off. The usual Pole 
Position tactic of overtaking 
on the grass gets you 
nowhere fast, and the other 

Racing Game *C9.95 • Lee Paddon 

cars have a nasty habit of 
blocking you. The 
temperature gauge limits the 
amount of time you can go at 
full pelt, overheating 
produces a dramatic loss of 
speed. 

As far as a simulation of a 
race goes, this one slots in 
somewhere between Pole 
Position and Taledega, but 
that said, it is easily the best 
racing simulation for the 
Amstrad. 
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SOFTWARE SHORTLIST 

SCREENS 

• The grid 
represents a 
network of secret 
tunnels linking 
cities around the 
world. 

SCREENS 

• Like Eastern 
Front Crusade's 
display changes 
colour depending on 
the season. 

VALUE FOR MONEY 
0 0 0 0 
GRAPHICS 

0 0 0 0 
PLAY ABILITY 
0 0 0 0 

SOUND 

• CBM-64 • Activision 0 Hacking • £8.95 0 Lee Padon 

VALUE FOR MONEY 
000 

GRAPHICS 
000 

PLAY ABILITY 
000 
SOUND 

Possibly about the worst 
thing you can do if you want 
to play this game is read a 
review of it. After loading up, 
you are left with the 

enigmatic message "Logon:", 
and that's it. No instructions, 
no hints, no nothing. Thus, if 
you read a review, you will 
end up knowing more about 

VALUE FOR MONEY 
0000 

GRAPHICS 
0000 

PLAY ABILITY 
0 000 
SOUND 

the game than was intended, 
and discovery is half the fun. 

What it boils down to is 
trudging around the world in 
your little gismo — or SRU if 
you prefer — negotiating 
with spies, piecing together 
documents and acquiring 
information about the 
network you have penetrated. 

Is it a simulation of 
hacking? Well, yes, in as 
much as that is possible. It 
is the same combination of 
logic, inspired guesswork 
and lucky breaks. Is it fun? 
After atl, one of the main 
motivations for hacking is 
you are doing something 
illegal, you don't get the 
same thrill with Hacker. Still, 
there are enough problems to 
solve in what might be 
termed an electronic 
adventure game to keep most 
would-be hackers happy and 
it'll keep the phone bill 
down. 

OVERALL RATING 

RUSADE IN EUROPE 
^ CBM-64 0 Wargame 

"All very clever, but it's not 
really a simulation," has until 
now been the stock response 
of tabletop wargame 
enthusiasts to the 
computerised variety. 
However, this game is going 
to set a new standard, with 
an outstanding combination 
of realism and playability. 

The game simulates the 
campaign in North-West 
Europe, from the D Day 
landings to the Battle of the 
Bulge. This can either be 
done in a series of scenarios 
tackling the major battles, or 
as a continuous campaign 
covering the four months to 
the beginning of October, 
The screen shows the units 
involved in the battle, the 
terrain, any enemy units you 
are in contact with, a text 

• US Gold 0 £23 0 Lee Paddon 
window for messages, and a 
cursor for entering 
commands. 

To enter a command, you 
place the cursor over the 
unit, and press fire. This 
gives a detailed picture of 
the unit's current status, its 
strength, deployment, 
combat readiness and supply 
state. You can then proceed 
to give it orders. There are 
no separate phases for giving 
orders, it is alt real time, you 
just give the orders and the 
units get on with it. Supply 
considerations take two 
forms, individual supply, 
where a check is made every 
day to determine whether the 
unit can be supplied, and 
overall supply, where the 
amount of supply used is 
calculated and compared 

/ D ECISION IN THE DESERT 
•CBM-64 0 US Gold 

The sequel to Crusade in 
Europe, this features five 
scenarios covering the major 
battles in the Western Desert 
from Sidi Barrini to Et 
Alamein. The system copes 
surprisingly well with the 
complex battles. 

Microprose claims it is off 

Wargame 0 £19.95 0 Lee Paddon. 
to the jungles of Indo China 
for the next in the series, 
presumably to cater to the 
market of Vets eager to 
reflght the war to see what 
effect nuking Ho Chi Minh 
City would have had. 

OVERALL RATING 

with the amount of supply 
flowing in. This can restrict 
the amount of activity 
possible. All this detail gives 
a great feel of overall 
command. You give the 
orders while remaining 
unencumbered bys the detail, 
free to keep a strategic view 
of the whole situation. 

The game can either be 
played against the computer, 
or a human opponent. It can 
be weighted to one side or 
the other, and, at the end, 
the computer assesses the 
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jSjcHIZOFRENIA 
SOFTWARE SHORTLIST 

•CBM-64 0 Quicksilva • Platform game • 7.99* Toby Wolpe 

This game rates as high in 
paranoia as it does in 
frustration. Why is Quicksilva 
out to persecute me by 
making it so difficult to play? 

Everything you do in 
screen 1 of this five-screen 
game is quickly undone by 
the evil side of Alphonse T 
Nurd — the other half of 
your personality. You, the 
good Alphonse, are a lab 
cleaner. But instead of just 
dusting the Atomic Particle 
Separator, you apparently 
tried it out on yourself — 
with personality-splitting 
results. 

The only way of becoming 
whole again is to make it as 
far as screen 5 and the 
Recombination Chamber. 

Forgetting the frustration 
factor for a minute, 
Schizofrenia has several 
good original features, like 
the fact you have to flick two 
switches on the first screen 
to stop the timer and start 

overall performance of the 
players. It may be a steep 
price, but then you get a lot 
of game for your money, 
which should keep the 
enthusiast happy for a long 
time, and reflects the amount 
of care and historical 
research that has gone into 
this. Once again, Microprose 
have produced a great 
product with lasting appeal. 

OVERALL RATING 

the score clock running. 
The score has to be 

greater than the time you've 
taken to rack up any points. 
You score by drawing the 
four bolts on the great doors 
that lead to the next 
chamber. The catch is that 
your alter-ego is busy flicking 
the switches back again and 
sliding the bolts shut. 

To get through the lifts 
and yellow boxes of screen 2 
you have to follow Alphonse 
II around area 1, flicking 
switches and pulling bolts 
and then making a rush to 
the right-hand lever to open 
the doors. 

The graphics are 
reasonable with a traditional 
platform game side-on view 
of the action. But the 
animation isn't wonderful. 
The characters prance 
around the screen like 
demented Morris men. Even 
if you're walking along a flat 
platform, the movement's the 
same as walking up stairs. 

A good, original approach 
to mental illness which 
should drive you mad even if 
you weren't to start with. But 
I'm in two mirTds whether to 
recommend Schizofrenia as a 
great game. 

OVERALL RATING 

VALUE FOR MONEY 
0 0 0 

GRAPHICS 
0 0 0 

PLAY ABILITY 
0 0 0 
SOUND 

SCREENS 
• Don't b« fooled 

by the kllsch look of 
the product 
Schizophrenia i t 
really kafhaesque 

IWIHAM - THE JUKE BOX 
^ 7 V A U n l k n , . . . . A • i ..Hi • Z X Spectrum 
9 Tony Sacks 

There used to be one 
inviolable certainty to cling 
to in these changing times 
— the immutable fact that 
the Spectrum has just one 
sound channel. But now even 
this sacrosanct truth has 
been rudely, and noisily, 
shattered by this devilish bit 
of software which gives the 
Spectrum two sound 
channels using the original 
hardware. 

Wham — no connection 
with the George/Ridley duo, 
you may be relieved to hear 
— allows you to compose 
separate bass and melody 
lines over a four-octave range 
and even to include vaguely 
drum-like effects (but not 
simultaneously with the 
notes). Notes are entered and 
displayed on musical staff 
and, as they are being 

• Melbourne House • Music utility • £9.95 

played, the notes are 
depicted by dots bouncing 
around on a piano keyboard. 

The hideously named 
Whampiler allows you to use 
the tunes you compose to 
enliven your own programs. 
The compiled music takes up 
less than 1K of memory, no 
matter how complex it is. 

One snag is that all the 
notes have to be the same 
length, although rests can be 
inserted between notes and 
the tempo of a piece can be 
varied. 

W-TJB will probably appeal 
most to programmers 
wanting to add music to their 
graphic masterpieces; as a 
stand-alone music-making 
package its staying power is 
questionable. 

OVERALL RATING 

GRAPHICS 
00 

SOUND 
0000 

PLA YABILITY 
000 

VALUE FOR MONEY 
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MR MEN MAGIC STORYMAKER 
Enables children aged 3 to 6 to create their own delightful 

animated picture stories, at the same time gaining valuable 
reading experience in two staged words-and-pictures programs. 

Amstrad • BBC B/Electron • Spectrum 48K 
C a s s e t t e £ 9 . 9 5 

THE INVISIBLE MR MEN 
Three more fun programs from our famous friends: a 

search-and-find adventure in Mr Men Land, shape and colour 
matching in Muddletown, and a dot-to-dot game to help learn 

the alphabet. 
Amstrad • BBC B/Electron • Spectrum 48K 

C a s s e t t e £ 9 . 9 5 

FIRST STEPS WITH THE MR MEN 
Everyone's favourite lirst software package featuring 

Mr Greedy's Ice Cream Hunt, Mr Silly's Hat Game, and 
Mr Forgetful's Wardrobe and Letter Games. 

Amstrad • Atari 48K • BBC B • Commodore 64 • 
Electron • MSX • Spectrum 48K 

C a s s e t t e £ 8 . 9 5 

HERE & THERE WITH THE MR MEN 

TTfrVtm 

STORYMAKER 

Mr Tickle, Mr Grumpy, and Mr Lazy join forces with four fun 
games to help children aged 5 and up learn about left and right,"\ 

up and down, moving, and simple route planning. \ 
Amstrad • BBC B/Electron • Commodore 64 • \ 

M S X * Spectrum48K 
C a s s e t t e £ 7 . 9 5 ^ 

WORD GAMES WITH THE MR MEN 
A bumper two-cassetle pack featuring Mr Funny, Mr Silly, Mr 

Noisy, and Mr Bounce. Mr Noisy's Word Game introduces 
opposites and comparatives, and Read with Mr Bounce helps 

with positional words like in and out, over and under. 
BBC B/Electron • Commodore 64 • Spectrum 48K 

C a s s e t t e £ 9 . 9 5 

All BBC B and Commodore 64 programs are also 
available on disk at £3 above the cassette pack price. We 
also operate a disk upgrade service for the same price. 

In case of difficulty or for catalogues and product information sheets on our children's software range, please contact 

Maxwell House, 74 Worship Street, London EC2A 2EN. Tel: 01-377 4644 (24 hours) 
Trade orders: Mirrorsoft Ltd, Purnell Book Centre, Paulton, Bristol BS18 5LQ 

The Mirrorsoft Mr Men Christmas Collection is available 
through BESA and other good software stockists 
everywhere. 



SOFTWARE SHORTLIST 
[B A TTLE OF BRITAIN 

k i m « l r i l / < M D C C A I J I / a m m n / ! A M QC I • .Amsfrad • PSS • Wargame • £9.95 • Lee Paddon 

5 1 S O U f l D R O n S n n R M F , r r , 

GRAPHICS 
000 
SOUND 
00 

PLAY ABILITY 0000 
Mll/f FOff MONEY 

SCREENS 

• Battle of Britain 
— phew against the 
many Hunnlsh 
hordes. 

GRAPHICS 
000 
SOUND 
00 

PLAY ABILITY 
0000 

VALUE 

In this, the latest in PSS's 
wargame series, you take the 
part of. 11 group controller, 
directing "The Few" against 
the Hunnish hordes. The 
display shows the position of 
incoming raids, any 
squadrons you have 
scrambled, as well as the 
position of airfields, radar 

stations and towns in south-
east England. 

You must attempt to repel 
the Luftwaffe raids while 
maintaining the RAF in fairly 
good nick. In the air, you can 
be sure of a loss rate of 
about five to one, but the 
risk is getting caught on the 
ground whilst refuelling, 

TELLITE WARRIOR 
^ Amstrad • Amsoft • Trading Game • £7.95 * Lee Paddon 

Coming close on the heals of 
adventure games and Star 
Trek, Hamurabi and its 
variants has a long and 
distinguished history; this 
game represents a new 
variation on the familiar 
theme. 

You play either against the 
computer or another player, 
the idea is to colonise the 
solar system with satellites 
and exploit its economic 
resources, and thus build 
more satellites and so on. 
You are also visited by aliens 
who can trade you items 
which you don't produce, 
there is no direct trading 

between the players. 
Regretably, when two players 
attempt to exploit the same 
planet, the satellites must 
duel to the death. 

There are three varieties of 
weapon for use at different 
ranges, and three types of 
defence. 

The game's overall tone is 
light hearted, with jolly bug 
eyed monsters and defeated 
satellites falling to bits like 
an MoT failure in the fast 
lane. Victory is all about 
getting the bits you need to 
make really nasty satellites. 

OVERALL RATING 

which will lose you half the 
aircraft on the field. This 
leaves the player with a nice 
dilema of how many 
squadrons to commit to 
dealing with each raid. 

As is obligatory with this 
PSS series, you can have 
arcade sequences where you 
fight one of the battles, as 
usual you are not entirely 
sure what you are doing and 
it Is best to ignore it. There 
are three scenarios: 
introductory game, Blitzkreig, 
and campaign game. The 
campaign game broadly 
follows the pattern of the 
German campaign, with 
initial raids on the radar 
system, followed up by 
attacks on the airfields. 

At the end of each day you 
get a number of 
replacements to make your 
squadrons up to strength. 

Definitely the best offering 
yet in this series, with lots of 
historical flavour and 
attention to detail. 

OVERALL RATING 
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With hundreds of software packages available 
never has a more useable machine been 
launched. 
Three modes mean you can use software for 
the Commodore 64, software for the CP/M 
system and new software specially written. 
Here are just three new examples of what is 
available. 

Visit your local dea le r for your 128 sof tware o r call d ie 
C o m m o d o r e Informat ion Cen t r e o n Corby (0536) 205252 

for m o r e information. 

I L I T I E S E D U C A T I O N . D A T A B A S E S , V O I C E S Y N T H E S I S . 
VETS, W O R D P R O C E S S I N G . G A M E , S C ^ I 

P.WROl I 

• commodore 



SOFTWARE SHORTLIST 
ODENAME MATII 

VALUE FOR MONEY 
0 0 0 

GRAPHICS 
0 0 

PLAY ABILITY 
0 0 

SOUND 

SCREENS 

• Codename MAT 
II. Myona aren't 
what they used lo 
be. 

GRAPHICS 000 
SOUND 00 

PLAYABIUTY 
000 

VALUE FOR MONEY 

SCREENS 
• Head-up display, 
target computer and 
air attack radar tn 
Strike Fore* Harrier. 

^•Spectrum and CBM-64 •Domark • Shoot-emup • £8 95 m Lee Paddon 

After the cult status 
bestowed on the original, 
this sequel has been eagerly 
awaited. This time, your old 
adversaries, the Myons, are 
bent on destroying a bunch 
of satellites. You have to 
protect them by destroying 
wave after wave of Myons 
before they have time to 
wreak havoc. 

Between waves, you get a 
chance to repair either the 
ship or some satellites. Your 
ship also has two droids 
which can make running 
repairs in combat. The 
instrumentation is complex 
with scanners, battle 
computers, status indicators 
and so on. Combat consists 
of warping towards the 
enemy sector, and then once 
there, you close in on them 
using your scanners, and 
then do a spot of 
dogflghting. 

Damage occurs when you 
take hits, or collide with the 
enemy. There are numerous 

systems all over the ship; 
damage affects the operation 
of the ship to a varying 
extent, and you must decide 
what gets priority for repair. 

Despite all this fairly 
complex stuff, the guts of 
the game is shooting Myons 
and a pretty uninspiring 
bunch they are too. They 
come in a variety of shapes 
and sizes, some with 

cloaking devices. But really, 
these days we expect our 
aliens to be three-
dimensional and have a bit 
more grey matter. This game 
is in many ways a step 
backward from the original. 
Brewster fans were expecting 
a lot more. 

OVERALL RATING 

TRIKE FORCE HARRIER 
• BBC B and Electron • Mirrorsoft • Flight Simulator • £9.95 • Lee Paddon 

Still playing Aviator? Well at 
last Mirrorsoft have come to 
the rescue of Beeb owners 
still dementedly flying under 
bridges and shooting space 
invaders with their Spitfire. 

This will take a bit of 
getting used to for the seat-
of-the-pants crowd. The 
'plane actually tries to help 
you to fly it with useful little 
warnings like "you are about 

to hit the ground" and 
"someone is shooting at 
you". Unfortunately, most of 
these warnings are 
accompanied by some of the 
most ear splitting sound 
effects witnessed in this 
office for some time. 
Definitely one to get the 
neighbours hammering on 
the wall during late night 
sorties. The avionics are very 
nice with a full instrument 

panel, Head-Up Display, 
target computer and air 
attack radar. 

Unfortunately, there is a 
price to be paid with rather 
dismal graphics in the way of 
ground detail and enemy 
aircraft. The scenario is 
rather bizarre. You have to 
destroy an enemy base. In 
order to do so, you must 
move through enemy territory 
knocking out tanks, SAM 
batteries and aircraft. Having 
prepared the ground, you 
land and call up your ground 
staff to repair and refuel your 
aircraft. 

This you repeat as often as 
necessary to reach the base. 
The most exciting feature is 
the "Viff", or vectored thrust, 
which is faithfully 
reproduced. This is not only 
handy for vertical takeoff and 
landing, it is also comes in 
useful in aircombat. Another 
nice feature is doing high-G 
turns on the higher levels 
will cause black-outs 
(instruments not recom-
mended). All in all, one the 
flying addicts will want to 
add to their collection. 

OVERALL RATING 
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SOFTWARE SHORTLIST 

m 
GRAPHICS 

0 0 0 0 0 
SOUND 0 0 

PLAY ABILITY 
0 0 0 0 

VALUE FOR MONEY 
0 0 0 0 

OVERALL RATING 

SCREENS 

• Tomahawk — 
Flight International 
likes it. 

• Rlgth: Dave 
Marshall, author of 
Tomahawk. 

• Below: The reel 
thing — en AHA4A 
Apache helicopter. 

MAHAWK 
•Spectrum • Digital Integration • Arcade Adventure £9.95 • Paul Bond 

Over 7,000 ground features 
and some of the best wire-
frame 3D graphics this side 
of Novagen's long-awaited 
Mercenary, Tomahawk puts 
you in control of. the US 
Army's latest attack 
helcopter, the Apache. 
Promoted by Hughes as "an 
extension of the pilot's will', 
it's appropriate that the 
Spectrum simulation of such 
a hi-tech heli marks the 
commercial debut of the 
Lenslok protection system. 
This, of course, Is a game in 
Itself — hours of fun to be 
had squinting through a 
plastic lens at the VDU 
guessing at the combinations 
of any two letters of the 
alphabet. 

Once past this hurdle, you 
can open the throttle, ease 
forward on the collective, and 
leave the pad. As the 3D 
world display unreels you will 
see landing pads, buildings, 
trees, transmission pylons, 
mountains, enemy tanks 
(moving and firing), field 
guns, and airborne enemy 
helicopters. 

A number of mission 
scenarios are available to 
you: flying training or 
combat, with different 
difficulty levels, you can 
select a low cloudbase of a 
night mission. In this last 
you can try out the infra-red 
vision - same game but in red 
and black. The display will be 
familiar to afficionadoes of 
Ol's Fighter Pilot, but is 
much more than an 
enhanced version. All 

helicopter characteristics are 
faithfully reproduced; slowing 
down is best achieved by use 
of the cyclic pitch controls 
rather than reducing throttle 

level — you tend to plummet 
— and you can fly sideways 
or backwards. Weapons 
include eight Hellfire 
missiles which automatically 
destroy anything in your 
sights plus 38 unguided 
rockets and a machine gun. 
The Target Acquisition and 
Designation System tells you 
whether your target is friend 
or foe — most modern 
military hardware has a built-
in identification signal. 

The system has been 
designed with Interface 2 in 
mind, so that it's possible to 
fly like a real helicopter pilot 
using one joystick for 
throttle control, the other for 
altitude control. 

Much more accessible to 
the casual player than 
Fighter Pilot, what more can 
I say than that our fellow-
journalists on Flight 
magazine have, over a cup of 
coffee, voted this one of 
their favourite games. 
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THEIR ONLY HOPE WAS YOUR 
PROMISE TO BRING THEM BACK ALIVE.... 
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IN 1984! 
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IN1985??!! 

^ v \ 

n & i « > * « » < 
cassette i ? 9 8 

Mlstwm®"® , ^ jrr 

The continuing saga pits allied forces against the cruel dictator who escaped the destruction of the fortress with remnants of his 
army and prisoners captured during the land battle. 

Produced for the COMMODORE 64 and coming to a computer store near you! 
Written by Roger SBiuce Carver • Directed by Bruce Carver • Produced by Chris J Jones • Distributed by David L. Ashby 

Illustration by Oliver Frey(Newsfield Publications) • Manufactured in the U.K. by U.S. Goid. 



SOFTWARE SHORTLIST 

VALUE FOR MONEY 
0 0 0 0 
GRAPHICS 

0 0 
PLAY ABILITY 
0 0 0 0 

SOUND 
0 

OVERALL RATING 

SCREENS 

• Colossus Chess 
4.0 - for the 
budding Kasparov. 

LOSS US CHESS 4.0 
^CBM-64 0 CDS Software house • Chess • £9.95, disc £14.95 

0 Toby Wolpe 

With the scalps of major 
chess programs like Sargon, 
Superchess, Cyrus and 
White-Knight to its name, 
Colossus 4.0 has the power 
and quality of play to keep 
most amateurs busy for 
hours. 

Add to that a 
comprehensive list of 
features ranging from 
elapsed-time clocks to 
blindfold chess and you're 
certainly getting your 
money's worth. 

The chess diagram-like 
view of the board leaves no 
margin for confusion 
although in terms of graphics 
sophistication it's a long way 
behind Psion's spectacular 
3D QL Chess. You pick you 
move by placing the cursor 
line over a piece and then on 
to its destination. 

There's also a joystick 
option, or if you're happier 
working in algebraic E2-E4s 
then you can just bash them 
in directly from the keyboard. 
As in all the best chess 
programs you can also back-
step through up to 120 
moves using B, or forwards 

with F. A quick poke at the R 
key gives a full action replay. 

You have six playing 
modes to choose from. They 
range from Tournament with 
its four time contols, through 
Average mode where you can 
pick the computer's response 
time, to the Equality, All-the-
moves, Infinite and Problem 
modes. Colossus always 
starts off in Average mode 
unless you specify 
something else. 

CDS claims an opening 

repertoire for Colossus of 
3,000 positions which means 
if there is to be any 
agonising about the opening 
moves it's you who does it. 

Colossus presents you 
with two screens. One is text 
only, and gives you details of 
the moves played so far 
together with the program's 
thoughts on possible lines of 
play and times. The second 
screen holds the graphical 
picture of the board. You can 
flick to and fro from one 
screen to another with a tap 
of the space-bar. 

(MjARSPORT 

VALUE FOR MONEY 
0 0 0 0 0 

GRAPHICS 
0 0 0 0 
PLAYABIUTY 
0 0 0 0 

SOUND 0 0 

OVERALL RATING 

SCREENS 

• Marsport — you'll 
feel like a nlnepin In 
a skittles alley. 

•Spectrum • Gargoyle • Arcade adventure • Meirion Jones 
1 

If you ever wanted to know 
what a ninepin feels like In a 
skittles alley then Marsport 
is the game for you. There 
you are doing the usual Dun 
Darach Tir Na Nog bit 
clomping around like 
Piltdown Man but this time in 
a space bubble on Mars 
rather than in some medieval 
marsh. 

Every so often a bowl 
hurtles by at head height — 
but just for once in a 
computer game you don't 
have to duck, for these are 
harmless information 
gathering robots. 

Previous Gargoyle games 
were a bit thin on plot, but 
Marsport is an intricate and 
well structured arcade 
adventure with much more 
going on. In the first stage of 
the game you — or rather 
Commander John Marsh of 
the underground Earth 
liberation movement Hasp — 
have to acquire a power 

weapon and fight your way 
through the 10 levels of the 
city trying to locate the 
central computer. 

A series of hatches in the 
walls open as you walk by. 
These can be supply units 
for which you sometimes 
need a key which give you 
objects to use, lockers which 
you can stow your objects in 
— because you can only 
carry three at a time, bins, 
and charge units to keep 
your gun loaded. 

You need the gun to deal 
with robots and Septs — the 
invading life-forms which 
Gargoyle politely calls a hive 
culture but which we all 
know is realty just a swarm 
of intergalactic killer bees. 
But then I suppose the Septs 
would call Commander Marsh 
a terrorist (Geddit?). 

The most fearsome 
adversary in the game is a 
Sept Warlord — which looks 
just like a Victorian vacuum 

k 

mm w 

cleaner and is almost as 
dangerous. 

The robots that 
occasionally attack you are 
malfunctioning warden 
robots installed by your own 
forces long ago. If only they 
belonged to the other side 
we could call them septic 
tanks. Once you have 
reached the computer you 
can start your search for the 
original plans for the giant 
force field which is all that 
stands between the Septs 
and Earth and now needs 
stengthening. Your final 
challenge is to escape with 
the plans. 
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SOFTWARE SHORTLIST 

VALUE FOR MONEY 
0 • • • 

GRAPHICS 
0 0 0 0 0 
PLAY ABILITY 

0 0 0 
SOUND 

0 0 0 
OVERALL RATING 

SCREENS 

• Critical Mms — 
Brilliant graphics and 
an original gam* 
concapt. 

Spectrum m Durell Software • Arcade Safari • £9.95 • Paul Bond 
7 

Trashed my strike craft in a 
rock outcrop — anybody 
knows what that means out 
here. As the wreckage 
bounced away from me I 
punched the button on my 
jet pack and got sky-side just 
as the sand-worm reared its 
ugly head a few feet from 
me. Back to the pressure-
dome for a new ship — 
losing your no-claims bonus 
is bad enough but when 
aliens have infiltrated into 
your power-plant In a bid to 
make it meltdown the local 
star-system you don't worry 
so much about that kind of 
thing. 

Brilliant graphics and an 
original enough game 
concept programmed by 
Simon Francis. Durell have a 
real winner here. The screen 
shows an aerial 3D view of a 
barren desert landscape, 
cheerful tunes play in the 
background (if you can hear 
them on your Spectrum). Fly 
your surface skimmer 
towards the right hand side 

of the screen. Try not to hit 
any rock outcrops or UFOs 
otherwise you spin off like a 
drunken dodgem driver. Too 
many smashes and your ship 
blows up — this effect is 
particularly good with all the 
bits bouncing all over the 
place. An arrow at the base 
of the screen indicated 
where the nearest pressure 
dome is. Get Into the vicinity 
and you are sucked in. 

The dome then bifurcates 
and releases you in your new 
skimmer. Paul Atreides 
would be at home on this 
planet since giant Dune-style 
sandworms rear their ugly 
heads and reduce your 
energy If you bump into 
them. Dull it isn't. You can 
shoot back at attacking 
vehicles although many of 
the phenomena which 
assault you are indestructible 
and very very persistent. A 
swarm of diamond-shaped 
objects is generally the 
finishing element for people 
trying to penetrate the outer 

wall of the power plant, 
where all the real fun with 
the enemy counter-attack 
vehicles begins. Excellent 
and also available for 
Commodore. 

Simon Francis learned about 
commercial software the hard 
way. He wrote a couple of 
games for the Dragon 32, and 
his "friends" persuaded him to 
take his name out of the 
program. Due to the Dragon's 
later demise, he thought no 
more about it until he saw his 
program being marketed by a 
large budget software company 
at a Your Computer show. "I 
haven't been ripped off that 
much. If It had been for a really 
popular machine like the 
Spectrum or the 641 would have 
lost thousands of pounds. Still, 
they're not my friends 
anymore." 

There are a thousand stories 
like this in the software city, but 
this may have been a 
contributory factor in forcing 
Simon to wean himself Oft the 
6809 processor. "I loathe the 
Z-80." This should give heart to 
hard-done-by Dragon owners 
everywhere. Fighting his 
revulsion with its CPU, Simon 
started the Spectrum game as a 
small window at the top left-
hand-side of the screen, using 
interrupt mode 2 to print up all 
the characters, first in memory, 
then to the screen, 

"When I expanded the screen 
up my memory dump was 6K — 
obviously any larger would be 
too much memory so I had to 
modify all my routines 
accordingly." The main core of 
the game is written using the 
latest techniques — "You can 
usually work out what's going 
on in the programming just by 
looking at the screen, I 
sometimes videorecord games, 
play them back at different 
speeds — tells you lots of 
things." Simon gives full credit 
to Durell colleagues Robert 
White and Dave Cummings. 
Julian Breeze did the music — 
"It would have taken me 10 
years to do it." 
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• AIR • COMBAT • EMULATOR 
BY CASCADE GAMES 

£10.95 
INC. FREE WATCH 

AND POSTAGE 
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ransformers, Streethawk, 
Knightrider, Rambo and 
V — names that might 
make up an evening's T V 

/Video viewing. But as any 
Transformers fan will know, 
nothing is what it seems — 
thanks to Ocean all these action-
packed names are turning into 
computer games. Along with the 
liccnccd Konami arcade games 
scheduled for release on Ocean's 
Imagine label, this adds up to a 
veritable tsunami of software 
from the three-year old company. 

Does a licensed computer 
game necessarily make a killing? 
Group Chairman David Ward 
emphasises that it's the creative 
process of making software 
that's important. "Licensing just 
helps us to position the product. 
It's all to do with being part of 
contemporary society." 

The Imagine label, now owned 
by Ocean, is at the moment 
releasing home computer 
versions of Konami arcade 
games — a different form of 
licensing from using TV or film-
related ideas. "There are only 
about 20 original games in the 
whole life of the industry — 
rather than just plagiarise, we 
prefer licensing other people's 
ideas." Ocean plans to move 
beyond the arcade. The new 
Ocean 1Q label plans to release 
Laser Basic and leaser Compiler 
for Spectrum, CBM-64 and 
Amstrad, along with music 
software, a screen designer and 
a Pascal. 

Heavy stuff, agrees David 
Ward: "The IQ label is to do 
applications packages for the 
same machines that Ocean 
markets for. We've got to grow 
up with our custombers at the 
same lime as getting new ones. 
A different label is necessary 
because people are used to 
arcade games from Ocean. You 
Cosmic 
War 
Toad. 

don't expect to open a tin of 
Heinz beans and find condensed 
milk in it." 

Licensing is a tricky business. 
Transformers — the robot toys 
which turn into trucks or aircraft 
— were an obvious chase due to 
the massive success of both toys 
and TV series around last 
Christmas. But at the time 
Ocean acquired the rights to 
Sylvester Stallone's Rambo 
movie, they didn't face much 
competition. 

" I t was before Reagan's 
remark about knowing what to 
do next time he faced a hostage 
situation. That made it 
something else", says Ocean 
managing director Jon Woods. 
"Also, in my view, there's 
something of a depressed market 
in the States. New machine 
formars are coming along, so not 
much is being developed for the 
Commodore 64. Rambo was a 
surprise success, with not much 
prior licensing, unlike say 
Goonies which attracted a lot of 
attention becuse it had 
Spielberg's name on it." 

A silicon Rambo 
The silicon Rambo is a real 

epic with the combined talents of 
Daley Thompson's Decathlon 
and Hunchback I I programmers 
Tony Pom fret and Dave "I 'm 
starting to forget all the games 
I've written" Collier, plus Martin 
Galway on music and Steve " I 
used to be just an ordinary 
person" Wahid on graphics. 

Although Martin Galway has 
added in self-composed passages 
of music the original pounding 
bass and swooping synthesiser 
sounds remain and music even 
plays while loading. "It's not 
loading the whole time — there 
are 50 times a second when it can 
play music" The morse code in 
the loading tune is actually 
tapping oul a real secret message, 
so have your note pads at the 
ready and you may learn 
something to your advantage. 

Although Mar t in has a 
number of instruments at Ocean 
HQ in Manchester, an upright 
piano and a Seiko DS-320 
synthesiser, his preferred 
machine is the Yamaha CX-5. 
He has also worked on the sound 
effects, everthing from 
approaching helicopters to the 
various mortars and machine 
guns the deadly dogface has 

Hi-SCDRE-SSSCSS STRGE'CJ 
n n 4- L i U C B 

festooned around his person. 
Remarks that the game itself 
resembles Alligata's Whos Dares 
Wins — subject to legal action 
from Elite (they claim it infringes 
their license to the arcade game 
Commando) — are quickly 
rebuffed. 

"In those games you can only 
move upwards, and you only 
have a gun and hand grenade. In 
this you have all the weapons 
that Rambo has in the film." 
Certain sections of the game 
have to be completed silently. 
Once (he first prizoner is rescued 
from his crucifix in the stockade 

lop: KumlHi. C rnlrr: ( umi. 
Kukrrv Above: Vie Ar kung-hi 

you can forget about the knife 
and the arrows and really let rip. 
But you've got to collect the 
additional weapons from around 
the screen, acquiring them in the 
same way as the morose 
militarist arms himself in the 
movie. 

You can blast your way 
through the jungle, but a river 
blocks your escape. Naturally 
you steal a helicopter and fly 
back to the compound to rescue 
the other inmates a la Choplifter. 
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Paul Bond is all at sea with Ocean. 
Chances are that a giant 
helicopter will give chase as you 
fly back up the screen, so it's 
non-stop action all the way. 

When two tribes go to war 
there are plenty of points to be 
scored as Denton Designs who 
programmed Frankie Goes To 
Hollywood for Ocean well know. 
This Christmas it will be the two 
tribes of Transformers — 
Autobots v Decept icons — who 
will be fighting it out on 
computer screens worldwide, 
thanks to Denton's Tony Sanders 
and Ally Noble (graphics). 

Collect energy pods 

The goal of the game which 
features music from the TV show 
is to collect all the components 
parts of the Transformers' mask 
emblem. If the Deceptions 
collect the 15 pieces before you 
do, you lose. As one of the five 
Autobots, Optimus Prime (turns 
into a truck). Hand (turns into 
a jeep), Mirage (turns into a 
racing car), Bumblebee (turns 
into a V W Beetle) and Jazz 
(turns into a Porsche) you move 
around the ramps and levels on 
the screen, hounded by the flying 
Decepticons. As a vehicle you 
move faster across the ground, 
but as a robot you can fly and 
fire. 

As you move about you must 
also collect energy pods, and you 
can use defensa-pods to switch 
control from one robot to 
another without destroying it. 
The five robots in existence 
appear icon-style at the base of 
the screen. "At first we were 
going to have a different screen 
for each Transormer. Then we 
changed it to one large scrolling 
map" says Tony Sanders. 

It's not all licensed games that 
Denton are doing for Ocean as 
Ally Noble is quick to point out 
— a new game under the 
working title Cosmic War Toads 
is "sort of a Denton in-joke", she 
says. "We used to make up these 
silly ideas for a game with toads 
in, then we thought it might be 
a good idea to actually make it 
into a program." So you might 
expect the action to take place in 
blackest outer space, and you 
might be ready for one of the 
mini-environments to be a lily-
pond — but a plate of frogs' legs 
in a French restaurant? Or beef 
sausages cooked in batter (toad-
in-the-hole, geddit?) 

You score Toad points by 
finding and killing Regcllian 
slime-beasts — the slime master 
and his slime pawns. You can 
also delay their progress and the 
use of pond stones. Along with 
War Duck — the webbed warrior 
— and Porkula the cosmic vamp 
you are embroiled in the struggle 
to make the world a safer place 
to spawn. 

Konami is a name popular 
amongst people who like 
pushing coins in slots — now 
courtesy of Ocean's Imagine 
label, you can save the wear on 
your wallet. Yie ar Kung Fu on 
Spectrum, C B M - 6 4 and 
Amstrad is a colourful addition 
to the growing mass of martial 
arts simulations; along with. 
Comic Bakery, basically a good 
solid platform game, and Mikie, 
initially on the Spectrum all these 
arcade hits will be available at 
Christmas. 

Mikie is set in an American 
high-school — "Failure teaches 
success" — declaims a motto on 
one of the blackboards. He has 
to put together parts of a 
message whilst winning the 
hearts of the young co-eds; at the 
same time he is harassed by 
teachers, janitors and the muscle-
bound football team. Colin 
Gresty and the inscrutable Joff 
are two of the Ocean 
programmers involved in the 
Konami work. Joff uses a 
Tatung Einstein to develop the 
Z-80-based versions of the 
programs. "The assembler is 
really brilliant, a pleasure to use." 

Ocean have managed to tie up 
licenses for both the modern-day 
knights in shining armour 
currently tearing across TV 
screens around the globe — 
Streethawk and Knightrider. The 
initial game plan includes facility 
for synthesised speech and 
possibility of up to four different 
scenarios. The baddy in this 
program is SKARR, a vehicle 
duplicating Michael Knight's 
robot supercar KITT. 

Built by a hostile foreign 
power, the vehicle is a real 
argument for state-subsidied free 
public transport, since it wants to 
do things like murder the El 
Salvadorian president whilst 
giving a talk in Los Angeles, 
nuke the New York World Trade 
Centre, kill the US President, 
and sabotage a shuttle carrying 
an SDI Star Wars satellite. Apart 

from discouraging such 
boisterousness, Mr Knight and 
K I T T have to find the smuggled 
Russian (oops, there I said it!) 
gold which is financing the 
operation. There will be a 
number of variables in the game, 
so it will be different each time 
it is played. 

In Streethawk the hero and his 
computerised motorbike have the 
job of defending a female V IP 
from a gang of kidnappers. 

The V sign to alien* 
Computer games, like 

theatrical productions, can 
mutate considerably before their 
first night, so some ideas may be 
dropped and others added. At 
the moment the game plan for 
Ocean's program based on the 
space reptile soap opera "V" 
gives you the chance to totally 
annihilate the aliens' mothership 
and save humanity from 
becoming an interesting little 
item on the galactic menu. 

The top two-thirds of the 
screen will show a scrolling 
network of air-vents and 
corridors deep within the heart 
of the Visitors' Mother Ship. 
Some of these corridors will lead 
into large open spaces, whilst 
others will lead into laboratories 
and storage rooms. Air-locks will 
lead onto the outer surface of the 
Mother Ship. Occasionally the 
player will find doorways leading 
to "Hor izonta l Li f ts", or 
transporters. 

The bottom third of the screen 
is used for hand-held 
communicator/computer and 
associated status information. 
Alternatively, the screen will 
show a number of icon-driven 
options which the player can 
take. 
The Mother Ship itself is layed 
out in six vertical planes as 
indicated by figure 1. Each plane 
is built from 128 different 
screens. Each screen wil utilise 
eight building blocks of 8 x 6 
characters. 

The actual "map" of each 
plane will be randomly generated 

I f ft: Steve Blower, art director 
of Ocean. Above: David \*ard. 

at the beginning of each game so 
there will be plenty of variety. 

You, of course, are Donovan 
the rebel leader and only man on 
earth who can act with his 
hairline. You guide him around 
the mother ship armed with a 
gun which can kill the visitors 
but not the robots. The 
communicator/computer section 
of the screen has a map of the 
level you are currently on and 
can be used to confuse the aliens' 
central computer. 

I f they pump gas into your 
sector you'll have to grab some 
oxygen cylinders. And if he 
leaves the ship, Donovan better 
be wearing a helmet. Certain 
tasks must be performed outside 
the ship — mainly destroying the 
main water inlet or destrying the 
main communications centre. 
Other tasks to complete may 
include destruction of various 
electrical generators, disabling 
the air purification plant and 
sabotaging the central computer. 

Veterans of the Starship 
Paradroids will be pleased to 
know that the Visitor's robots are 
divided up into sensor robots 
(which can see Donovan in the 
dark), cleaner robots which float 
at head height firing lasers, 
security robots which bob up 
and down and zap, together with 
maintenance robots. But they are 
useful to Donovan, insofar as he 
can trick them into opening 
doors that he can't. 

The game promises to be well 
within the Ocean tradition of not 
only integrating real elements of 
the licensed original, but also 
creating a grippling and 
innovative computer game. Will 
this policy lead to their gobbling 
up their rivals like Diana 
polishing off a hamster? We 
shall see. 
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The Commodore 128. 
When you look at the facts 
they do seem to weigh rather 
heavily in our favour. 
When you add it up, the Commodore 128 is really three 
computers in one. 
It can run 64K, 128K and CP/M software. Giving it the 
largest range of computer software in the world. Making it 
as efficient in business as it is entertaining at home. 
That's why Commodore has become the world leader in 
microcomputers. 
And why, on balance, the Commodore 128 has no equal. 



QUEST CORNER 
[TERRORMOLINOS V 

• CBM 64/Spectrum/BBC/ Electron/Amstrad •Melbourne House 

Our man with 
the brass lamp 
and the key to 
a thousand 
mysteries sheds 
light on new 
adventure 
programs. Lost? 
Never fear, 
Hugo North is 
here. 

From the authors of 
Hampstead comes yet 
another original and hugely 
entertaining adventure. Let 
me warn you now that if 
you're intending to go to 
Spain for your holiday next 
year, this game is likely to 
make you want to change 
your plans. 

Your objective is not to 
slay wicked sorcerers, duff 
up dragons or track down the 
200 lost treasures of Trantos. 
No, no, those are a piece of 
paella compared with this 
game. What you are faced 
with here is one of the most 
perilous assignments known 
to English mankind — 
survive a two-week package 
holiday with the wife and 
kids in sunny Terrormolinos. 
And you must bring back 10 
snapshots to prove it. 

Before you can even set 

off for the Hotel Excrucio in 
Terrormolinos, you must first 
pack, naturally. Just as in 
real life, things you want are 
never where they should be 
and something always goes 
wrong at the last minute. The 
taxi's waiting outside but 
where the heck has little 
Doreen got to? Where did 
you put that camera? And 
what's that white gunge 
seeping out of the suitcase 
you've just packed. 

One feature that makes 
this text adventure even 
more of a giggle is that every 
time disaster strikes, a 
colour snapshot of your 
misfortune is displayed on 
screen in glorious 
Saucivision. 

A real hoot of a game, and 
novel with it. If you like a 
good guffaw, Terrormolinos 
will tickle your fancy. 

• Commodore 64 • Windham Classics 

THE CRYSTAL BALL 
H.A.L.A. (Hints Archive for Lost Adventurers) is a 
new postal reference service for adventure 
devotees. And it's free. All they ask in return is a 
S.A.E. and any maps, clues, etc. for any 
adventure that you have already completed so 
that they can keep on expanding their adventure 
archives. 

The service sounds fast and comprehensive. If 
you're interested, why not write to Sonia 
Griffiths-Glover (Keeper of the Archive) at 38 
Bellfield Drive, Well Lane, Willerby, East 
Yorkshire HU10 6HQ. 

This one impressed me right 
from its opening animated 
sequence of windtossed ship 
and accompanying thunder 
and lightning. 

The top two-thirds of the 
screen are used mainly for 
simple but effective graphical 
representations of each 
location and any objects 
lying around. The lower 
portion is used for text input 
and output. 

The game is very user-
friendly and has many 
innovative features. For 
example, It will complete in 
full any abbreviated 
commands you enter, will 
highlight the command only 
if it is relevant to the current 
situation and will offer help, 

[including a list of appropriate 
commands and their use, 
when you ask for it. 

You begin on board the 
wrecked ship. Your first task 
is to search for and collect 
suitable supplies and then to 
find a safe way off the ship 
and to the nearby tropical 
island for you and the rest of 
the family. 

Your ultimate aim is to 
survive and be rescued from 
the tropical isle. Even though 
you should be familiar with 
the plot of this classic tale, 
you'll still need all your 
creative wits to survive and 

reach a successful 
conclusion. 

This is a big (over 220 
locations) adventure, 
thoughtfully designed, with 
lots to do and plenty of 
stimulating challenges to 
grapple with. Highly 
recommended. 

A HELPING HAND 
Simon Wicklowson of 
Nottingham and Paul 
Bradford of Southampton 
are having trouble with 
Spiderman. Ringmaster a 
problem? 
BONK NRUT NEHT BONK 
HEUP MOOR RETN ESEY 
ERUO YESO LC 

Can't start the presses? 
ELAC SEHT NOEL POEP 
ONID ULCN IELB ISSO 
PONI HTYR EVET UP 

Mrs. Pritchard of BFPO 
43 is baffled In Lords Of 
Time. Cavemen a problem? 
(a) TIPM ORFR ORRI 
MTEG 
(b) SURU ASOT NORB 
TARO PRIM EVAW NEHT 
SEVRE LEVR W 
(c) NEME VACR AENR 
ORRI MPOR D 

Carlo Rossi of Milan is 
stymied in Zork I. Can't 
open the jewelled egg? 
TILA ETSF EIHT EHTT EL 
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ast month we saw how 
"tree structures" can sort 
different conditions. I f 
you missed that 

instalment, don't worry, because 
you'll find it quite easy to pick 
up the thread ths month when 
we show you how to adapt these 
programming techniques for you 
own use. 

Just to recap, we designed a 
tree like that shown in figure 1 
to sort a number of conditions 
relating to a prisoner in a 
dungeon. I f you examine the 
tree, you should be able to follow 
the logic of it, which in pseudo-
Basic might be expressed as a 
series of I f statements, like this: 

IF (the player in the dungeon) 
AND (there are rats present) 
AND (the rats are hungry) 
THEN PRINT "AAAAAGH!" 
IF (the player is In the 
dungeon) AND (there are rats 
present 
AND (the rats aren't hungry) 
THEN PRINT "LUCKY YOU!" 
IF (the player Is in the 
dungeon) AND (there are no 
rats present)... 

and so on. As you can see, we 
need quite a few I f statements to 
sort all the connections, and a 
tree structure enables us to do 
theis more economically. 

1 

We also discussed the different 
types of nodes which go to make 
up the tree, and dealt with two 
basic types: terminal nodes — 
which have no branches leading 
from them; and choice nodes — 
which test a condition and then 
branch accordingly. 

I f you look at figure I, you 
can see the various nodes 
labelled with either a C or a T 
depending on their type. If we 
store in an array the information 
about each node — its typed, 
and, 'if it's a choice node, the 
condition it tests plus to nodes 
it jumps to we can then write a 
simple routne which will start at 
node I and run down through 
the tree. We'll see this in action 
in a moment. 

A simple affair 

The tree in figure 1, however, 
is a very simple affair. We want 
to be able to design a tree that 
wil l enable us to handle 
interactive character in an 
adventure game, or any other 
task we care to tackle, and for 
these sort of applications 
something rather more complex 
is required. 

I f you look at figure 2, you'll 
see another tree again designed, 

C 

PLAYER IN DUNGEON 

to test conditions relating to ou 
imaginary prisoner, but this time 
there are a number of 
differences. 

First, you will notice not one, 
but three different types of 
terminal node. For example, 
node number 16 is just a dead-
end. I f the program sorting the 
tree were to arrive here, it would 
simply exit without taking any 
action. 

Node 3, however, would result 
in the printing of a message on 
exit, and node 15 would result 
not only in the printing of a 
message, but also (he carrying 
out of certain actions, perhaps 
clearing the screen, or adjusting 
some variables relating to the 
prisoner's status. 

We can call these three types 
of terminal node a "simple" 
terminal node, a "message" 
terminal node, and an "action" 
terminal node. Not only are there 
different types of terminal node, 
but there are also different types 
of choice node. 

Node number 2, needs to test 
a condition (hat in this example 
hasn't yet bee set up, so it firs( 
needs to jump to a routine that 
asks the player for the necessary 
information. In other words, 

Figure /. 

PRINT "FREEDOM" RATS PRESENT? 

T 

TAKE NO ACTION 
YES 

before proceeding it has to jump 
ou( of (he tree, ask a question, 
and then proceed accordingly. 
This is called a 'proceudre' node. 

Node number 14, on the other 
hand, is a simple choice node — 
the condition it tests has already 
been set up during the program 
and stroed in a variable — in this 
case by the procedure noe 
number 1 — so it simply checks 
it and carries on accordingly to 
the value, (rue or false, that it 
finds there. 

Sometimes, however, we might 
want to jump to one of more 
than just two different nodes. 
Supposing tha( in our adventure 
game there are three guards 
wandering around the dungeon, 

C 

RATS HUNGRY! 

PRINT "LUCKY YOU" PRINT AAAGH! 

I * REM I I I I I I H I i l l l H I I I l I I I I I I i l K I i l 
28 REM I n i t i a l ! * * a r rays 
31 ROi i i i i i n i t i i i i i i i i i i i i i i i i i i i i i i i 
49 REM 
St DIM t < ) 7 , 4 > i REM t r a a a r ray - U 
nodt t t i c h w i th four data I t m i 
48 DIM c < 2) : REM two cond i t ion* to ba 
stored for t a t t i n g 
78 DIM m*< 13) i REM thara a r t 13 
d i f f a r a n t na**aga* 
88 REM raad data i n t o t r a a a r ray - four 
data i t n t * for t i c h of 17 noda* 
91 FOR n-J TO l?> FOR <*1 TO 4 i READ 
t<n ,d> I NEXT <*• NEXT n 
111 REM raad n a t t a g a t i n t o m%< I3> 
M l FOR n - f TO I3t READ nt<n> ; NEXT n 
121 ROi 
131 REM 

141 REM t o r t through t r a a 
151 REM ( l l l i l l l l l l l H I I I I I I l l l l l H I I I I 

161 REM 
178 n - l i REM t t a r t at nod* 1 
18* ON t<n ,1 ) GOTO 2 2 1 , 3 2 8 , 3 7 9 , 4 5 1 , 3 1 1 , 
488,478 
i n REM 
288 REM choica nd* < t ( n , I ) - l ) j w p hara 
218 ROI 
228 n - t < n , c < t < n , 2 ) > * 3 ) : GOTO 188: REM 
v a l u a hald in t < n , 2 > . . . 
231 REM . . . i t utad to t a l a c t a condi t ion 
from tha c a r r a y . . . 
241 REM . . . t h a va lua of which < t rua or 
f a l t a ) i t addad to 3 to g a t . . . 
251 REM . . . t h a naw noda nuabar from 
a i t h a r t<n ,3 ) or t<n ,4 ) 
248 REM . . . t h a prograa than Jump* back 
to l i n a 118 to car ry on down. . . 
271 REM . . . t h a t raa 

281 REM 
291 REM a i a p l a tana ina l nc 
311 REM < t<n , l>»2 ) juap hara 
318 REM — 
328 END 
331 REM 
348 REM act ion t a r a i n a l noda* 
358 REM ( t <n, l)»3> juap tiara 
348 RIM 
378 GOSlie 741! REM jump to action 
r o u t i n a v i a juapblock 
388 IF t ( n , 4 ) * l THEN END: REM no »a**aga 
t o and 
398 G0SU6 1821i REM t a l a c t na**aga and 
print 

418 ENO 

428 ROi . . . . * a t t a g a t a r a l n a l n o d a * , . . . 
438 REM ( t i n , D M ) jimp hara 
448 REM 
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but they are not always all there 
at the same time — we might 
want to jump to one of three 
different routines according to 
how many guards are present. 
Node 9 does just this, and we can 
call this type of choice node a 
"multiple choice" node. 

Numbered sequentially 
Note that the three nodes it 

jumps to are numbered 
sequentially — this is because at 
runtime the program will test for 
the number of guards and 
calculate the node to jump to by 
adding that number to the 
lowest-node-number-to-branch-
to minus one. So one guard will 
cause a jump to node 13 (12 + 1), 
two guards to node 14, and so 
on. In this particular instance 
there can only be a maximum of 
three guards. 

Finally there's a random 
choice node number 7 which is 
similar to a multiple-choice 
node, but rather than test a 
condition it simply generates a 

/ 
/ 

i m i n a c o s y l o o k i n g 
r o w s a n d r o w s o f 5 

j u s t s e e a t h i n 
t T H . S O U T H a n d E A S T . 

U A 1 
u n k b e d s . A b o v e n e | 
S H E L F . E x i t s l e a d 

a n a l s o s e e : -
OMFV LOOKING MATTRESS 

? n e y o u r command . 

Left: Souls of Darkon — nil it a typical latter-day adventure running on the Amstrad that maket limited me of 
other characters. The player it accompanied by homputa. a loyal robotic friend. Unfortunately. Uke so many games, 

| the character doesn't rtaUy play much of a role, and Interaction with It U virtually non-existent. Above: Subsunk 
it one of a vast number of fames thai hare been produced uung the Quill. Unfortunately there is no provision on 

the Quill foe introducing true interactive characters though they can be simulated. Below: Ashkeron! — This 
game uses an interrupt routine, similar to that used in the Hobbit, which enables events to 

lake place in real-time. To some extent this has been used to implement 
Undependant' characters who move about the locations and may 

either capture or try to kW you. Interaction with 
them, at least as far as speech is 

concerned. Is however 

V. 

i f l s U b l e ^ o r e ^ f w s ^ . y i cl -

v ? u w a i f 5 ' , . ^ o u t h 

v « u w a i t ' " O i l k " 1 t Im I P f l S S P e ' • 
s h o d i ! , a r t h e T s e f 

s ^ o p s o u t s e 1 3 o ^ r 

s o u 
Z c t jr-r • * v 

(continued on page 55) 

REM select nfittgt and 451 00 SUB 1(21) 
print 

46* END 
471 REM 
48* REM . . . . random branching no 
491 REM <t (n , 1>»5) jump here 

310 r - t ( n , 2 > ! GOSUB 1038: REM j e t a 
random number In range i n d i c a t e d . . . 
92* REM . . . f ry t<n,2) 
330 n = t ( n , 3 ) * r - l i REM get new nod* 
number by adding random o H » e t , minu* 
one. . . 
541 REM . . . t o bate node held in t<n,3) 
330 GOTO 1BI: REM juap back to car ry on 
down tree 
560 REM 
370 REM m u l t i p l e choice node* 
S8I REM < t<n , l ) - 6 ) jump her* 
591 REM 

600 n « ( t < n , 3 ) - l > * c C t < n , 2 ) ) i GOTO 180: 
REM add v a l u * o* c o n d i t i o n . . . 
i l t REM . . . h e l d in elenent ot c array 
pointed to by t ( n , 2 ) t o . . . 
620 REM . . , b a * e nod* number (he ld in 
t<n,3>) minus I then car ry on down tree 
6 3 0 REM 
640 REM . . .procedure nod** < t ( n , l > - 7 ) . . 
65* REM jump here 

470 GOSUB 840: REM jump to relevant 
procedure v i a procedure junpblock 
680 GOTO 160: REM new node number ha* 
already been a** igned d u r i n g . . . 
490 REM . . . t h e procedure, *o re turn to 
carry on down tree 
7 * 0 REM 
7i« REM i i i i i i m i n K m i m i x i m m i i x 
720 REM act ion terminal node jumpblock 
730 REM KXXXXXXXXIXIXXXXXXXIXXXXXXXXIX 

740 REM 
750 REM tone ent ry only here) 
760 ON t (n ,2> GOSUB 780 
770 RETURN 
7B0 CLSs RETURN 
790 REM 
600 REM H I I I I I 1 I I H H I I I I I I 1 I I I I I I I I I I I I 
610 REM procedure jumpblock 
B20 REM M K i m i i i x m i i i m i t i H i i i m 
630 REM 
640 ON t<n,2) GOSUB 860 , 890 , 910 , 930,930 
830 RETlHWi REM jump back to carry on 
down t ree 
660 PRINT m»<t< f l , 4 ) ) i i INPUT i « I IF 
<iSO'Y") ANO ( i S O ' y ' ) THEM c4 I > t 
GOTO 880 
67* c( I ) - 1 
88* n= 2: RETURN: REM jump back and car ry 
on down t ree * t a r t i n g at node 2 
890 PRINT nr*( t<n , 4 ) ) | j INPUT i » i IF > , 

dieting continued on page 55) 
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ONLY THE BRAVEST FLY.... 

M i / i l 
l FiWJIl 

New, from the author of Fighter Pilot... a stunningly realistic helicopter 
simulation that puts you in command of an Apache Advanced Attack 
helicopter. You will learn to take off, to land, to manoeuvre and 
locate and destroy enemy tanks using Hellfire anti-tank missiles. 
You will experience authentic battlefield conditions as you en-
deavour to carry out your mission and return safely to base. M< 

BY DK.MARSHALL 

Digital in tegra t ion would like lo Ihiink 
McDonnel l Doug la s lor .ill then help a n d technical suppor t 

SPECTRUM 
Tomahawk 48K 
Night Gunner 48K 
Fighter Pilot 48K 
COMMODORE 64 
Speed King Disk 
Speed King Cassette 
Fighter Pilot Disk 
Fighter Pilot Cassette 
AMSTRAD CPC 464 
Fighter Pilol 
Fighter Pilot Disk 

• £9.95 
• £6.95 
• £7.95 

• £12.95 
O £9.95 
• £14.95 
• £9.95 

O £8.95 
• £13.95 

Cheques payable to Digital Integration Ltd 

I enclose a cheque/P.O tor 

Name 
Address 

.Total 
Or debit my Access Account No 

JJJ 
Tele Sates 
(0276)684959 

I AttHt 

Trade and Export 
enquiries welcome. 
Lifetime Guarantee. 

VAT and p. & p inctusive within UK (Overseas inc. 55p per cassette) 

Please send to 

INTEGRATION 
Watchmoor Trade Centre. 

Watchmoor Road, 
Camberley, Surrey 

GU15 3AJ 



Make it live 
(continued from page 53) 

random number within a 
particular range of intergers, in 
this case 1 to 3. It then, adds that 
number to the lowest node 
number, here 10, minus one to 
detemine which node to jump to 
next. 

As you can see, there are now 
seven diffcrnt types of node to 
deal with — you can see which 
ones are which in figure 2 as 
they've been labelled according 
to the key in the diagrom. We're 
now going to program this tree 
in Basic to show you exactly how 
it's done — and it really couldn't 
be easier. Take a look at the 
program listing and then read 
through (he following notes. 

First we initialise three 
different arrays to hold data for 
our tree, for the conditions that 
will be initialised by nodes one 
and eight, and for the different 
messages that will be printed. 
This is done in lines 50 to 70. 
Data for the tree 

Next, we enter the data for our 
tree. The table shows the 
different items that need to be 
recorded for each node, and 
figure 2 shows, alongside each 
node, the data that needs to be 
eintered for it. Node number 5, 
for example, has the figures 
7,4,0,5 beside it, and if you refer 
to the table you can see that this 
means that: 

1) This node is a " procedure 
node" type 7 
2) It calls procedure number 4 
3) It will result in the printing 
of message number 5. 

This data is read into the array 
t(l7,4) in line 90. 

Having set up the tree array 
and the message array, we now 
proceed directly to traversing the 
tree. The code number is held in 
the variable n, and since we want 
to start at node I, this is set 
accordingly in line 170. 

Line 180 then checks the first 
data item for that node (t(n,l) to 
find out what type of node it is 
— terminal, message, or 
whatever. The program then 
jumps to the correct routine. A 
choice node, for example, checks 
the value of the relevant 
condition in the c array which 
will be pointed to by l(n,2). 

The program is heavily 
Remmed in this section to help 
you see what's going on, so 1 
shan't waste sapcc by repeating 
what's already there. Note, by the 
way, that you can delet the Rem 
lines if you really want to — 
there are no jumps to Rem lines 
in the program. 

By checking each node in 
turn, the program traverses the 
tree, printing messages, getting 
inputs, and jumping to the 
appropriate nodes until it reaches 
a terminal node. If you want to 
see exactly what's going on, 
amend line 180 to read: 

180 PRINT "I am now at 
node";n; ON t(n,1) GOTO 
220,320,370,450,510,600,670. 

and you'll see the program 
actually moving down through 

the tree node by node. You can 
also make (his amendment for 
debugging purposes if the 
program doesn't seem to be 
doing what you want it to. 

There are a couple of other 
points to note about this listing. 
AH actions and procedures called 
by the program are vectored via 
jumpblocks in lines 760 and 840. 
The reason for this is that when 
we come to design some really 
complex trees in the next issue 
for our character handler, this is 
the program structure we shall 
adopl. 

The second thing to note is the 
way the program is carefully 
divided into sections. With a 
small tree such as the one we are 
dealing with here, this may seem 
to make the program 
unnecessarily long, but again, 
when we come to develop more 
complex routines, we shall be 
split!ing up the program in a 
similar way. 

Next month, we sail present a 

complete example of the use of 
this method in producing a fully-
fledged charactcr handler. 

lency 
in this 

compaiibfe f 
range of micros. I 

A S K ' I S PRISONER A R M E D ' * 
AND SET CONDITION C<1) 7.1.0.1 

4 . 0 . 0 . 3 
PRINT THE PRISONER 
HAS ESCAPED'" 

ASK IS THE PRISONER IN 
THE DUNGEON 7 " i—r~ NO 

7,2.0 .2 

A certain degree of effic 
has been sacrificed 
listing to make it 
with a large 

s H | 7 n e Z ' , S K m e c f l a n 9 e s will s ill need to be made by owners 
O' BBC, Spectrum, and 

arer« 0 edTe r
C

e
O m P U , e r S T h e s e 

BBC 
1050 r = RND(r): RETURN 

Commodore 
S T "<SHJFT/Cl_EAR>": i 
Spectrum 
70 DIM m$( i3 ; 40) 

RESTORE 2000: FOR x = 1 TO I 

RESTORE 2100: F O R x = 1 TO I 
t(n.2): READ y NEXT * r / i t a 

1050 LET r , I N T ( r L v ) V t R ^ I r ^ 

^ DATA 2 2 0 . 3 ^ 3 7 0 ^ . ^ : 

| 2100 DATA 860,890,910,930.950 

KEY P PROCEDURE NODE 
M MESSAGE NODE 
C SIMPLE CHOICE NODE 
T SIMPLE TERMINAL NODE 
A ACTION NODE 
R RANDOM NODE 

MC MULTIPLE CHOICE NODE 

1180 

760 
840 

YES Hgure 2. 

7.4 ,0 .5 ASK ARE THERE 
ANY RATS? 

NO 

PRINT " P I T Y - R O A S T 
RAT M A K E S G 0 0 0 EATING' 

4 0 0 .6 

ASK IS THE PRISONER 
FIT A S T R O N G ' " 

N O ] 6 

YES 

7.3,0 4 

YES 

ASK HOW MANY GUARDS ARE T H E R E 1 ' ( I - 3 | 
AND ASSIGN TO CONDITION CL2) 

GENERATE 
R A N D O M NO 11-3} 

10 M 

4 0 0 .8 
PRINT "A LUCKY 
ESCAPE 

4 .0 .0 .9 PRINT "LUCKY THE 
RATS AREN T HUNGRY' 

12 

4 0.0.10 PRINT 'AAAAGH1' 

S 3.10 0 

7 .5 ,0 ,7 

MC 
TEST NUMBER OF 
GUARDS CI2)J 

10 M 

PRINT THE PRISONER 
OVERPOWERS THE GUARD J1 

4,0.0.11 

6 2 .130 

IS 
CLS PRINT -THE DUNGEON IS WELL GUARDE0 
- THERE IS NO CHANCE OF ESCAPE'" 

3.1.0.12 

N O ] 

? P 
TEST WHETHER 
PRISONER A R M E D ' 

1.1.16.17 

YES 17 

2.0.0.0 

PRINT AFTER A VICIOUS STRUGGLE 
THE PRISONER ESCAPES" 

4 0.0.13 

(listing continued from page 53) 

< i * 0 ' Y * > AND < i » 0 * y * > THEN n»3i RETURN 
908 n*4i RETURN 
918 PRINT m«< t ( n , 4 ) ) 11 INPUT i * : IF 
( )«<>•**> AND < i » 0 ' y * > THEN n-S: RETURN 
928 n=B: RETURN 
938 PRINT » « < t ( n , 4 > ) j i INPUT i t i IF 
( i *<>'Y"> AND ( i i O ' y * > THEN n»4i RETURN 
948 RETURN 
958 PRINT m«<t (n ,4>>; : INPUT f ] IF Ci>3> 
OR ( i < l > THEN 930 
9 4 1 c ( 2 ) * t l n»9: RETURN 
978 REN 
988 REH imi i i ixnixi i ixxxxxixxxxi ini 
998 REM subrout ine* 
1888 REM XKIXXXXXIXXXXXXXIIXIXXXXVIXXXI 

1095 REM 
18 18 REM.. . se lec t AND PRINT a message.. 
1828 PRINT m * ( t ( n , 4 ) > : PRINT: RETURN 
1838 REM , , . ( t ( l * r i U * rando* number. . . 
1048 REM . . . I n range i n d i c a t e d by r . . . 
1859 r»IWT< RND< I ) I r > * 11 RETURN 
1069 REM 
1878 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
1088 REH node data 
1890 REM m m X I X X X X I X K X X X I X I I I I X X X X X 
1108 REM 
1118 DATA 7 , 1 , 0 , 1 , 7 , 2 , 0 , 2 , 4 , 8 , 0 , 3 , 7 , 3 , 
8 , 4 , 7 , 4 , 8 , 5 , 4 , 0 , 8 , 6 , 5 , 3 , 1 8 , 0 
1120 DATA 7 , 5 , 0 , 7 , 6 , 2 , 1 3 , 0 , 4 , 8 , 0 , 8 , 4 , 0 , 
8 , 9 , 4 , 8 , 0 , 1 8 , 4 , 8 , 8 , I I , I , 1 , 1 6 , 1 7 
1130 DATA 3 , 1 , 8 , 1 2 , 2 , 9 , 0 , 0 , 4 , 0 , 9 , 1 3 
1140 REM 
1158 REM IXXXXKXXXIXXXXXXXXIXXXXIXXXXXX 
1168 REM message data 

1170 REM IXXXXIXXXIXIIXXIXXXXXIXXXIXIXX 
1180 REM 
1190 DATA > U the prisoner a r m e d * , ' I s 
the pr isoner In the dungeon* 
1299 OATA "The prisoner has e s c a p e d ' , ' I s 
the pr isoner l i t and strong* 
1210 DATA 'Are there any r a t s * , ' P i t y ! 
Roast r a t makes good e a t i n g " 
1220 DATA 'How many guards are there < I -
3 > ' , * A lucky escape I r o n the r a t s " 
1236 DATA ' L u c k i l y the r a t s a r e n ' t 
h u n g r y ! • , ' A a a a a a a g h ' 1 ! Eaten by 
r a t s ! • ! * 
1240 DATA 'The pr isoner overpowers the 
guard* 
1256 DATA 'The dungeon i s we l l guarded -
there i s no hope or e s c a p e . , . ' 
1269 DATA ' A f t e r a v i c i o u s s t rugg le the 
pr isoner escapes!* 
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here's a false mythology 
about chess; you don't 
have to be a genius to 
play well and enjoy hours 

concentrated excitement. 
Indeed, genius in one field is no 
indicator of brilliance in 
another. Alan Turing, probably 
the most brilliant mathema-
tician involved in breaking the 
German E N I G M A cipher 
during the Second World War, 
is said to have been "an 
absolute duffer" at playing 
chess. 

However, with the develop-
ment of microcomputer chess 
programs and portable sensory 
chess sets, you don't even need 
a human opponent. This has the 
great advantage that when you 
are losing you can simply switch 
off the thing that's wiping the 
floor with you. 

The programs and chess 
computers in table I actually 
play chess, generally according 
to the rules, and generally they 
are capable of beating you, 
unless you are a regular player 
with some experience. Some of 
the programs will offer you a 
good game at quite a high level 
of competence. 

The Chess King Pocket Micro 
set is the only one of the four 
dedicated machines that does 
not have a "sensory" board. 
Instead, moves are keyed into 
the computer using the six keys 
at the bottom of the computer 
panel. 

These keys shift automatic-
ally between the letter and the 
number depending upon 
whether you are entering the 
first or second co-ordinate of a 
piece's position. The other four 
keys control the level at which 
the machine plays LV, make the 
machine play the next move 
MO, and clear an incorrect 
entry CE before it is entered 
into the program EN, 

Clearly the Chess King's 

John Dawson checks out chess. 

Figure /; 
pieces. 

9 
The opening position of all the 

a b C d e f g h 
Figure 2: Part of the Chess King instruction 
manual. 

plificd compared to the multi-
plexed eight column by eight 
row input and 16 light emitting 
diodes — LEDs — output in the 
other three machines. This 
simplicity is reflected in the 
Chess King's single chip and 
simple printed circuit board. 

The board folds in two and 
makes a neat package in a soft 
plastic case about 19.5 by 6.5 by 
2.5 cms. Battery life is said to 
be about 400 hours and there is 
a recessed on/off switch on the 
side of jhe case. The pieces on 
the board are punched from a 
strip of magnetised plastic. 
There are no spare pawns or 
Queens which makes life un-
necessarily difficult if you, or 
the machine, succeed in pro-
moting or exchanging a pawn 
for a Queen or another piece in 
the course of the game. 

The C G L GrandMaster 
program was written by White 
and Allcock Ltd but the manual 
for the Chess King does not 
state the origin of the machine 
code held in the chip. It is a 

limited program both by the 
standards of the other machines 
and the software for the BBC, 
QL and Amstrad computers. 

The Chess King has only four 
levels of play and, while the 
number itself is comparatively 
unimportant, the highest — 
strongest — level allows the 
machine only eight .to 24 
seconds on average to formulate 
its next move. 

Pawn promotion, when a 
pawn reaches the opponent's 
end of the board, is assumed to 

be to a Queen while the rules 
permit the player to choose to 
promote the pawn to a Queen, 
Rook, Bishop or Knight. 
Switching the machine off 
erases the current game and the 
Chess King sets up a new game 
automatically when switched 
on. 

Probably the most important 
failing in the Chess King is the 
inability to verify where all the 
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pieces on the board are placed 
in the computer's memory. 
Nothing is more frustrating 
than setting up a devious trap 
only to find that the machine 
couldn't care less because it 
thinks one piece is somewhere 
else entirely. 

There is no way to take back 
a move nor to review the moves 
that have been made other than 
by writing them down as you go 
along. However, at £22.95 in 
North Oxfordshire it is the 
cheapest dedicated machine to 
be found and it is very portable. 

The NOV AG Micro I I also 
uses a single chip to hold the 
program and play the game. 
The chip is a traditional 40 pin 
integrated circuit and figures 4 
and 5 show the printed circuit 
board with the output LEDs 
and the two plastic membranes 
that form the sensory board. 

A move is made on a sensory 
by pressing the piece into its 
socket until two LEDs light up 
to indicate the current row and 
column — rank and file in chess 
terminology — of the piece. 

The piece is removed from its 
socket and pressed down into 
the new location until the 
computer beeps to indicate that 
the move has been accepted. 
The computer's move is 
indicated by lights in the same 
way, the position of the piece to 
be moved is indicated and when 
it has been depressed the 
destination co-ordinates light 
up. 

The NOV AG Micro I I is 7 by 
5 by 1.5 ins. in size and shares 
several of its functions with the 
SciSys Explorer chess computer. 
The Explorer machine is 7.5 by 

4.5 by 1.5 ins. and is the most 
sophisticated of the three 
dedicated computers. Figure 3 
sets out the hardware config-
uration and software speci-
fication for the various 
machines and programs. 

The Micro I I failed to spot a 
potential 3 move draw when 
playing against the Explorer and 
then did not indicate that the 
draw had occurred while the 
Explorer lit up the appropriate 
LED to indicate a stalemate or 

draw. I have taken none of the 
machines through the series of 
repetitions necessary to provoke 
a draw according to the 50 move 
rule but as all the machines are 
unable to take back more than 
four half moves at best — the 
Explorer can backstep through 
two White/Black moves at 
some stages of the game — it 
seems unlikely that any of the 
machines has the capacity to 
detect a sequence of 50 identical 
moves. 

Indeed, the Explorer 
instructions say honestly: " I n 

Above — detail 
of Chess King. 
Below — Chess King 
Pocket /Micro. Left — SciSys 
Explorer. 
the case of a stalemate or draw 
by immediate threefold 
repetition, only the Male tight 
will be turned on"; by impli-
cation excluding the possibility 
of a 50 move draw. 

The SciSys Explorer has both 
the best program and the best 
design of the machines I have 
looked at. The Explorer predicts 
what your next move is likely to 
be and then thinks while it is 
waiting for you to move of 

(continued on next page) 
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Chess check-out 
(continued from previous page) 

what's the best reply it can 
make. Neither the Micro I I nor 
the Chess King do this and 
clearly it increases the power of 
the program considerably. 

Colossus 4.0 and QL-Chess 
both think in their opponent's 
time and you can turn of f this 
feature which makes the 
program weaker; that's to make 
you feel even smaller when you 
lose the 10th successive game. 
The compartment on the right 
hand side of the Explorer board 
holds the spare pieces safely, a 
good range of functions are 
given by the "funct ion" keys, 
three A A cells provide more 
than 100 hours use and the 
machine will store the state of 
a game for up to one year when 
the power switch is turned to 
"memory" . 

The SciSys machine has a 
good set of standard opening 
moves — the " b o o k " — which 
it plays quickly and decisively so 
long as your responses match its 
expectations. Unlike some early 
chess programs, the Explorer 
seems to have no trouble 
moving from its openings book 
to the middle game. Most chess 
computers are comparatively 
weak — by good players' 
standards — when the majority 
of pieces have been captured 

figure 3. 

SoftwarefMachine 
MACHINES 

Sensory 
Battery tile 
Main power 

Price 
SOFTWARE 

Levels/Modes 
Minimum time 
Maximum time 

Time equality 
Tournament mode 

max depth of search 
verify pieces 

Set up pieces 
Force program move 

Take back move 
Analysis 

Clock times 
Save state of game 

Print moves 
Replay game 

Backstep game 
Player v Player 

3D display 
RULES 

Stalemate 
Draw 

En passant 
Castling 

Underpromotion 
Lose 'on time' 

NOV AG 
Micro II 

M 

YES 
20 hours 

YES 
£39.95 

8 
Instantly' 
5-20 mins 

SCISYS 
Explorer 

M 

YES 
100 hours 

NO 
£3995 

9 
2 seconds 

2 hours 

CGL 
Chess King 

M 

NO 
400 hours 

NO 
£22.95 

5-11 sees 
8-24 sees 

and the war on the board enters 
the "endgame". 

Martin Bryant wrote White 
Knight Mk 11 and Mk 12, and 
is responsible also for the 
Commodore 64 program Colos-
sus Chess 4.0. The instructions 
for the programs are very 
similar and clearly the 
architecture of the software is a 
progression from one program 
to the next. 

There is an interesting series 
of comparisons in the back of 
the instructions for Colossus 
Chess 4 .0 between micro-
computer chess programs for 
the Apple I I , Spectrum, Atari , 
Dragon, Electron, Oric and 
ZX-81 computers. Colossus 4.0, 
running on an Apple I I , beat 
everything in sight including 
both versions of Colossus is 
supplied with a number of 
demonstrat ion games for 
tutorial purposes. 

The QL-Chess 31) display is 
a lot of fun and, like Mart in 
Bryant's programs, plays a 
good strong game of chess. 
However , the plan view 
provided in Colossus 4.0 and 
the White Knight series is clear 
and gives unequivocal infor-
mation about the state of the 
game. 

or a 

° V e r a n d o v e ' r ' a g f f " Z ? " 9 m ° V e s 

The  
I n ( a r m r . 

either 

.0 O^JStyP"* 
Instructive to see how 
10 o r e d o z e n m o v e s 7 t 

g s f S S S S S S 

S^sSfSSSsasJ 
Programs could mate » COmP^r or one of 

"ZlTslT " 3 fl°M me 
computers t h J . ? G r i s , h e best of th» 

CGL 
GrandMaster 

M 

YES 
not known 
not known 

£54.95 
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DATACHAT is a GEC Trade Mark. UK Paten! Application Number 6501*55 

£89.95 inc VAT for modem only 

£99.95 VAT for modem with leads and ROM or disc software for 
BBC Micro. 

modem gets you i 
into the data communications age fn the simp 
possible. With its novel feature o1 being powered from the 
telephone line, Datachat requires no mains supply or batteries 

Oatachat gives you access to a huge amount of information held 
on data bases such as Prestel and Micronet 800 and lets you 
communicate through electronic mail systems like Telecom Gold. 

Datachat otters both 1200/75 and 75/1200bit/s operation to 
CCITT V23 standard. Using this high-speed turn-round capability 
means that you can chat and swap programs with other micro 
users at 1200bit/s. 

And if you have a BBC Micro then GEC can supply advanced 
communications software on disc or ROM. The software includes 
an exciting user-to-user communication capability that is menu 
driven and really user friendly. Operation of the modem is also 
possible with many other communications software packages, 
microcomputers and terminals. 

One of a range of professional modems designed and manufac-
tured in the United Kingdom by GEC Telecommunications Limited, 
Datachat is fully approved by the British Approvals Board for 
TeJecommunications (BABT) and is ideal for business, educational 
and home users. • 

Datachat can be obtained from 
selected dealers or direct from: 
Modem Division Sales Telephone: 0203 446331 
Transmission Group, GEC Telecommunications Limited, 
P O Box 53, Coventry CV3 1HJ 

Telex: 31361 (GECTEL G) Fax: 0203 448416 

1 

M O D E M 

QEC Telecommumcaiions Limited is a Management Company of The General Eleclnc Company, p I c . ol England 
Micronet 800 a the trading style ol Teiemap Limned and British Talecommuracaton* ptc 
Prestel and Telecom Gotd are registered trademarks ot Bmnh Telecommunications pk A B 3 1 



N-n-n-nineteen eighty five has been the 
year of the sampler. Now you can Imitate 
the effects as Tony Sacks reports. 

ave you ever wanted to 
conduct the Berlin Phil-
harmonic Orchestra? Or 
to have Mark Knopfler 

play for you in your living 
room? W e l l , these and a 
thousand other fantasies can 
now come true through the 
miracle of sampling. 

All you need is a micro, a box 
of electronics and matching 
software, and you too could be 
producing some of the dramatic 
effects that pepper the works of 
Duran Duran, the Thompson 
Twins, Paul Hardcastle, and 
many other contemporary 

You may not be aware of it 
Dllt manu nt .u 1 • 

rock 
not Of 

but Of 
boxes" 

sampled 

" 3 1 * 0 f , h e percussion 
sounds on recent 
records are the work 
sweating musicians' 
electronic "drum 
pumping out 
sounds. 

Percussive sounds are 
£ a l for sampling because 

they tend (with some notable 
exceptions) to be rather 
short-Hved and to have 

bandwidth s 
Individual sounds can thus 

s L T « e T i n t 0 r e , a , 've ly 
several d^r) r n e m ° r V and 
co-exist in a m,cro's memory 

batch of sampling grodJcfs 
tor micros are two drum 

segments — and hence the size 
of the segments. This rate is 
known as the sampl ing 
frequency. As a rule of thumb, 
the sampling frequency should 
be twice the highest frequency 
you want to hear, so that to 
hear a frequency of 15kHz — 
towards the top of the audible 
range — you would need to 
sample at 30kHz or higher. 

So far, so good. But the 
higher the sampling frequency, 
the quicker your micro's limited 
memory is gobbled up, and the 
shorter the sample will last. For 
example, Supersoft's Microvox 
sampler for the Commodore 64 

simulators. What 
surprising is that 
dedicated drum 

's more 
whereas 

S S ^ T J i ' S 
and q * ' «>5.00 
yet ornn 6 p e c t i v e ' y -sF-'MS 

Pages, the sounds p r o d u c t 
by fese drum simufaSJs are 
digital recordings of real 

will give you less than a second 
o f sampling t ime at its 
maximum sampling frequency 
of 42kHz. 

This may be sufficient for 
short percussive sounds but 
when you want to sample a 
sound like a piano which may 
take several seconds to die 
away, you've got problems. 

There are two possible 
solutions. First you can reduce 
the sampling frequency which 
means that you will lose some 
of the higher frequencies in the 
sampled sound. This may or 
may not be noticeable, depend-
ing on the sound, but it will give 
you a longer sample. The 

But unlike the other 

p S " V y S t e m s ' 
t ^ p?o5uce t J S ? r

W U S e r s 

samples. Instead 
suppliers provide 

heard to be b e l i e f * be 

own 
the 

ready-

musicians. 
The theory of sampling is 

simple. You take a sound — 
either from a microphone or 
directly from your hi-fi or an 
electronic instrument — and 
chop it into lots o f t iny 
segments, each usually lasting 
less than one-thousandth of a 
second. These segments are then 
digitised and tucked away in the 
recesses o f you micro 's 
memory. 

When you want to play back 
the sound you squeeze the 
digitised data back through a 
digital-to-analogue converter to 
reconstitute the sound and send 
the signal to an amplifier. Al l 
being equal, you should get a 
recognisable rendition of your 
original sound blasting out of 
the loudspeaker. 

I f the hardware is well 
designed, the quality of a 
sampled sound is determined 
largely by the rate at which the 
original sound was chopped into 

sampled sounds o n disc o r 
cass e„e together with the 
SSST,COfr,blne these 
soulnds rhythmically a n d I 
relatively simple dig'itaMo 
analogue hardware dec^det 

rne Commodore drum 

tJigiorum, was d e v e l o p in the Netherlands and is t S n n 
distributed m Brit In 
Syndromic Music. The 

the s r r i
P a C k a 9 e ' d u b b " 

Specdrum, iS a home-
grown product from CheeTah 

Above right: MuT.ix-81, Microvox, SFX and DMS. 
Below: SFX in greater detail 

M i c r o v o x , for example , 
provides a maximum sample 
length of 17.4 seconds at a 
frequency of 2kHz. 

The second approach is to 
sample at a high frequency but 
to use some nifty software to 
doctor the p layback. I f , 
immediately after reading the 
sampled sound out of memory, 
all or part of the sample is re-
read, you can give the 
impression of an extended 
sound. This t r i ck , called 
looping, can be repeated to give 
a continuous sound. Some 
samplers will even decrease the 
ampl i tude o f the output 
gradually to give the impression 
o f a sound dying away 

version, expected to sell for 
around £35. 

Although the two drum 

ozzv^r"-
interesting to compare the 
approaches adopted by he 
two design teams 

JSJS? the two 
systems are very alike. Both 

tSSS e i f l h t d i f ' e r e n t 
s fmnf i e S O u n d s i n , o the sampling memory. Both 
f ' o w up to three of these 
sounds to be played b S 
simultaneously bmTest 'c? 

each ofCfh!° ° n e S O u n d ' rom each of three groups. Both 
prov.de a grid d,splay f0 r?he 

f , 0 construct rhvthm 
- P a " e r " s . and both allow 

Sound Sampler 

C O M P U X E B S O F T W A R E 
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naturally. 
Looping is just one of many 

ways is which the sampled 
sound can be manipulated once 
it is in a micro's memory. The 
most obvious of these is to 
change the read-out frequency. 
I f you read out the data at twice 
the sampling frequency you will 
get the same sound an octave 
higher — and lasting half as 
long. Similarly, halving the 
read-out frequency will drop the 
sound by an octave. Inter-
mediate frequencies produce 
intermediate notes. 

Most samplers allows you to 
select limited portions of the 
sampled sound for playback or 
manipu la t ion . Using this 
facility, you can pick out the 

» r , e s o , these p ^ e m T t o i r 

S?Z ^SSS as° 
a » L S U n ' m e m o r y available lor sample storage 

r r ; : , - - ' 
^ s w s s s Prapomon ol , h e 

ffSAsrjss 

'n f e r i o r ' but still 
bounds aCC6p,ab'«. ^um 

0 n e Particular attraction 

butch — or, if you prefer, give 
yourself a falsetto. It is even 
possible to perform a duet with 
yourself. 

The £249.95 ZX-81 sampler, 
called Muzix-81, was developed 

out the rhythms on the 
computer keyboard and have 

on the grid. For many people 

J58ET ZX&Sto 
on f h « V r ! d i " e r e n c e s too on the hardware front. The 
Dî drum has a socket which 
external dev.ces such as 

segments of sound during a 
looping operation to make the 
joins almost inconspicuous. 

Where the Muzix-8I does fall 
down is in the diabolical 
keyboard and limited graphics 
capabilities of the ZX-81. The 

drum machines s S 
equipped to follow ItVtimfnn 
instructions. m , 0 ° 

outside world and win 

with signals fed through the 

example P e 

ttteSn^rt0 s y s , e m s such as 

SKff^aASJ 
with A , w , 9 ' n s come 

analogue control system in 
which an increase in one volt 
would produce a one octave rise 
in pitch. The Muzix-81 is 
designed to be driven by such a 
synthesiser which you could 
probably pick up fairly cheaply 
on the second-hand market, but 

and two alternative sounds 
^ Olgldrum having twoTun Mi8, one c " — -

' ' upOf tiokty. bijtt 
^ h ' , ° n * f0"»emiooat, the 

solo flute sound in the middle 
of a sampled orchestral 
flourish, for example. It also 
means that part of as sample 
can be repeated several times to 
give Paul Hardcastle's stuttering 
"n-n-n-nineteen" effect. 

Some samplers provide real-
time effects to produce doctored 
versions of the original sound 
almost instantaneously. For 
example, by playing back a 
sound just after it has been fed 
into the sampler, a variety of 
effects such as echoes and 
reverberation can be generated, 
depending on the length of the 
delay. 

Another popular real-time 
effect is to shift the pitch of the 
playback sound. I f you treat 
your voice in this way, you can 
make yourself sound incredibly 

-eonoi"; w h i T E i Z 

S & ' - J s s t 
s « t of sounds so h«.h 

a cost of £16.50 1 

by a pair o f Hungar ian 
musician-boffins and is being 
distributed in the UK by Vulcan 
Electronics. It turns out that the 
Z X - 8 1 ' s relat ively simple 
internal architecture lends itself 
to sampling a l though its 
memory has to be boosted by 
the addition of a 64K Rampack. 
This gives it a 1.6 second 
maximum sample length at a 
very respectable 3 7 k H z 
sampling frequency. 

The quality of the sounds 
produced, and the facilities 
offered by the Muzix-81 rival 
those of the best o f the 
Commodore-based systems. 
Indeed it has one very useful 
command not offered on the 
C B M samplers. This auto-
matically looks for matching 

graphics l imi tat ions are 
especially apparent when the 
Muzix-81 tries to produce an 
oscilloscope-type display of the 
sampled sound. 

These displays, common to 
all of the sampling packages, 
help the user to visualise the 
sound and to select looping 
points. Not surprisingly, the 
Commodore-based samplers do 
a much better job than the 
ZX-81. These relatively minor 
problems should be overcome in 
a Spectrum version of the 
Muzix-81, due soon. 

Another possible drawback 
to the Muzix-81 is that it has to 
be controlled by an analogue 
synthesiser. Before the digital 
age dawned with synthesisers 
commonly used an as all recent 

electronic musical equipment is 
geared to M I D I , this seems a 
retrograde step. 

One sampler which does 
allow for control from a M I D I 
keyboard is Supersoft's £225 
Microvox package for the 
Commodore 64. This is a well 
thought-out sampler with a 
wealth of facilities — as its price 
would indicate. 

In addition to versatile and 
easy-to-use sample-taking and 
manipulat ing controls, the 
Microvox includes a real-time 
delay effects section and a 
"sequencer". This allows you 
to record, and subsequently 
edit, a series of single notes 
played on a M I D I keyboard in 
real time. These notes can be 

(continued on tie.\i past) 
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Sampi'if g samplers 
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stored as up to 24 different 
" p a t t e r n " which can be linked 
together to form a " s o n g " . 

The sampler allows you to 
store simultaneously up to 16 
different sampled sounds, or 
^'voices", provided that there is 
enough memory. The sequencer 
can be instructed to play 
different notes using different 
voices, thus adding to the 
richness and the variety of the 
output . It can, for example, be 
used to simulate a set of 
percussion instruments, and a 
" k i t " of sampled drum sounds 
is provided as part of the 
Microvox software. 

The Microvox's almost total 
reliance on MIDI for control is 
both a strength and a weakness. 
The main drawback is for 
would-be users who do not 
possess a MIDI keyboard and 
cannot afford the £500-plus cost 
of a keyboard and sampler. 

For such people a slightly 
cheaper alternative exists in the 
form of the £199 Digital Music 
System — D M S — f r o m 
Microsound. In addition to 
MIDI, this system also offers 
the options of controlling the 
sampler cither from the Qwerty 
keyboard — possibly using a 
c l ip-on m i n i a t u r e mus ica l 
keyboard such as those f rom 
Commodore or Siel — or from 

the company's own £99 full-
size, f o u r - o c t a v e mus ica l 
keyboard. 

The DMS allows the user to 
select a sample rate of between 
4kHz — which gives 8s of 
barely recognisable sound — 
and 33kHz — which produces 
ts of high quality sound. It docs 
not offer any real-time effects, 
but does include a modulation 
source which can be used to 
tinker with the sampled sound 
to produce interesting effects. It 
a lso provides an envelope 
function with variable attack, 
decay and sustain characteristics 
to shape the sampled sound. 

The DMS and Microvox 
samplers are aimed, both in 
quality and price, at the serious 
m u s i c i a n . But a pa i r of 
Commodore-based samplers at 
a more accessible price for the 
less dedicated experimenter, 
should be on the market by the 
time you read this. 

The first of these is f rom 
C o m m o d o r e itself. It is a 
product of the c o m p a n y ' s 
collaboration with Music Sales 
which has resu l ted in 
sophisticated software for the 
SID chip and the £100 Sound 
Expander synthesizer add-on 
for the CBM-64/128. 

The £69.99 C o m m o d o r e 
Sound Sampler comes complete 
with a-microphone and plugs 
into the cartridge port of the 64 

NfPfAT Wl" IP®. 

MICROVOX 
digital sound editor 

Microvox digital sound editor. 

The SpecDrums. 

or 128. A useful option not 
provided with other samplers is 
the possibilty of playing back 
the sampled sounds through a 
television speaker; the other 
systems rely on you having an 
amplifier close to your micro. 
An op t iona l £24,99 MIDI 
adaptor can be plugged into the 
Commodore sampler module to 
give MIDI control of the 
sampled sounds. 

The Commodore software is 
based on easy-to-use pull-down 
menus. In additon to straight 
sampling, it offers two types of 
real-time effect: delays f rom 20 
milliseconds to 2 seconds; and 
pitch transposition of up to an 
octave above or below the 
original sound. 

Four different short sounds 
can be stored simultaneously 
and played back using a very 
rudimentary sequencer. As with 
Supe r so f t ' s Microvox, this 
facility is used to simulate a 
drum machine and two four-
instrument sampled drum kits 
are provided as part of the 
software, Unfortunately, the 
C o m m o d o r e ' s I 6 - n o t e 
"sequencer" is such a basic 
affair that it is little more than 
a gimmick. 

Although the Commodore 
sampler does offer very good 
value for money, it is clear that 
some corners have been cut to 
achieve this. For example, there 
is no choice of s ampl ing 
frequency, the fixed rate being 
at 20kHz, providing samples up 
to 1.4 seconds long. T h e 
result ing sounds , a l though 
good, are not quite up to the 
standard of the sampler 's more 
expensive rivals. 

Even c h e a p e r t h a n 
Commodore ' s sampler is the 
£49.99 Digital Sound Sampler 
f rom Datel. Earlier this year 
Date! brough out a sampler for 
the Spectrum which was little 
more than a toy, producing 
sampled sounds of rather poor 
quality and offering a minimum 
of functions. The company 
claims that the Commodore 
version is a vast improvement, 
with better designed electronics 
and software written in machine 
code, not Basic as was used of 
the Spectrum version. 

The Datel sampler, which was 
not yet available for review as 
we went to press, provides a 
variety of real-time effects and 
includes a step-time sequencer. 

It is designed to be controlled 
from the Qwerty keyboard, 
possibly using a clip-on musical 
overlay. 

The possibility of MIDI 
control was looked at but 
discarded on cost grounds. But 
as a spin-off , Datel plans to 
p r o d u c e a s e p a r a t e MIDI 
interface which will be sold as 
a package with MIDI real-time 
and step-time recorders at the 
remarkable price of £39.95 — 
less than half the price of some 
exis t ing C B M - 6 4 MIDI 
interfaces! 

In many respects, the DS:3 
for the Apple II is like its less 
costly counterparts, but it does 
have one significant advantage. 
Whereas the other samplers we 
have looked at a r e all 
monophonic — only one sound 
can be played back at a time — 
the DS:3 is p o l y p h o n i c , 
allowing up to four notes to 
sound simultaneously. 
Sampler suppliers. 
Cheetah Marketing, 1 
Willowbrook Science Park, 
Crickhoweii Road, St. Mellons, 
Cardiff (0222-777337) 
Commodore Business 
Machines, Corby, 
Northamptonshire NN17 1BR 
(0536-205252) 
Datel Electronics. Unit 8, Fenton 
Industrial Estate, Dewsbury 
Road, Fenton, Stoke-on-Trent 
(0782-273815) 
Greengate Productions, Unit 0, 
Happy Valley Industrial Park. 
Primrose Hill, Kings Langley, 
Hertfordshire WD4 8HZ 
(09277-69149) 
Microsound, PO Box 14, 
Petersfield, Hampshire GU32 
1HS (0703-87403) 
Supersoft, Winchester House, 
Canning Road, Wealdstone, 
Harrow HA3 7SJ (01-861 1166) 
Syndromic Music, 35A Grove 
Avenue, London N10 2AS 
(01-883 1335) 
Vulcan Electronics, 200 Brent 
Street, London NW4 1BY (01-203 
6366) 
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Tandi| 
The adventure store for every Tom, 

Dick & Harriet this Christmas. 
TANDY 

COLOUR COMPUTERS »« 
£79.95 

Reg P r t c « £ U 9 

The perfect way to introduce the whole family to 
home computing From helping with important 
mathematic and reading skills to leading you in to 
whole new adventures and the excitement of 
arcade style games - sound and vision! And the 
capability of expansion means you can create 
sophisticated programs and graphics -

26-3136 16K Extended Colour Computer 
£139 95 Save £40 £99 95 

26-3127 64K Extended 
Colour Computer , 
£199 95 Save £40 £159 95 « 

4 •SOFTWARE 
16K Colour Computer Software 
Phantom Slayer 26-7318 £7 95 
Invaders Revenge 267319 £7 95 
King Cuthben 26-7320 £7.95 
lntergalactlc Force 26-7321 £7.95 
Beam Rider 26-7322 £7 9S 
Android Attack 26-7323 £7 95 
Racer Ball 26-7324 £7 95 
Planet Invasion 26-7325 £7.95 
Gala* Attack 26-7326 £7.95 
Electron 26-7327 £7.95 

£7.95 

32 K Colour Computer Software 
Text Adventure Series 
Tube way Army 26-7330 
Rommel s Revenge 26-7332 
Cuthbert In The Cooler 
267363 
Mud Pies 26-7364 
Mystery of ]ava Star 26-73S3 
Fyttigrew s Diary 26-7354 
Operation Safras 26-7355 
Empire 26-7356 

£7 95 
£7 95 

£7 95 
£7 95 
£7 95 
£7 95 
£7 95 
£7.95 

WM&J 

Bumpers 26-7333 

JOYSTICKS £ 9 . 9 5 Pair 
Pair of joysticks for fast, realistic action and they offer the versatility of 
360° movement and single-shot button 26-3008 £9.95 

C O / V t R U T E R l CASSETTE RECORDER 
1 Realistic CCR 82 Store all your 
I programs/data on cassette for easy 
I access Sound monitor, volume control 
I with preset marker and pause 
I Requires four AA" batteries or optional 

^ " > 2 0 9 £ 3 4 . 9 5 

H W H I f 
SOFTWARE • 

Spetlwell 26-7340 £24 95 
Spellwell Reader Pk I 26-7341 £9 95 
Spellwell Reader Pk J 26-7342 £9 95 
Well of Knowledge 26-7348 £16 95 
Professor Pressnote 26-2573 £19 95 
Solar Explorer 26 2546 £16 95 
DIY 26-7343 £8 95 

Guitar Tutor 267344 £14 95 
Earthquake 26 7345 £14 95 
Viking Voyage 26-7346 £14 95 
Halkry s Comet 267347 £14.95 
Dnve And Survive 26-7375 £4 95 
Mirror. Signal. Move 26-7376 £4 95 
Read The Road 26-7377 £4 95 

S P E C T R U M 
I 
Way Of The Expoding Fist 90-7238 
Robin of Sherwood 90-7239 
Southern Belle 90-7240 
Dambusters 90-7241 
Desert of Burner 90-7242 
Sparklers Special 90-7243 £7.50 
Quaekshot 90-7244 £2.50 -

SOFTWARE 
C O M M O D O R E 64 

£8 95 Rescue On Fractals 90-7245 
£9 95 Beachead II90-7246 
£7 95 Chopper 90-7247 
£9 95 Sparklers Special 90-7248 
£2 50 Taskmaster 90-7249 

£ 1 9 9 

CPC 464 
Mono System 

267700/7710/7715 i 
Software Pack Worth £100 

Fr«* With CPC 464 Systemi 
CPC 464. Compare it against 
other computers in its price 
range' No other combines a 
real typewriter style 
keyboard, 64K of RAM. 
32K or ROM. a built in 
cassette data recorder, a 
colour or mono monitor. 

AMSTRAD 
•COMPUTERS' 

CPC 464 Colour System 
26-7700/7711/7715 

£299 

£ 2 9 9 
CPC 6128 

Combines a 
built-in 3" disk 

drive with l28Kof 
RAM and the CP/M Plus 

software supplied gives 
access to a vast range of 
programs? 
CPC 6128 Colour System 
26-7701/7711 

SOFTWARE 

CPC 6128 Mono System 
26-7701/7710 

Heathrow Int 90-7200 
War Zone 90 7201 
Technician Ted 90-7202 
Defend Or Die 90-7204 

£7 95 
£ 6 9 5 
£7.95 
£7.95 

Machine Code Tutor 90-7206 £14 95 
Superchess 90-7208 £9 95 
Ghostbusters 90-7209 £10 99 
Wild Bunch 90-7211 £2 50 
Daley Thompson Decathlon 
90-7212 £ 8 9 5 
Alex Higgins Snooker 90-7216 £8 95 

Fantastic \foyage 90-7217 £8 95 
Dun Daragh 90-7218 £9 95 
Alex Higgins Pool 90-7219 £8 95 
Fighter Pilot 90-7220 £8.95 
Red Arrows 90-7221 £8.95 
Gremltns 90- 7222 £9 95 
Wav Of The Exploding Fist 
90-7223 £9 95 
Frank Bruno Boxing 90-7224 £8.95 
Alien 90-7225 £9 95 
Master File-Disk 90-7229 £29 95 

Mutant Monty-Disk 
90-7230 
Roland In Time - Disk 
90-7231 
Beachead-Disk 90-7232 
Cyrus Chess 90-7234 
Pitmans Typtng Tutor - Disk 
90-7235 
Grand Prix Rally II-Disk 
90-7236 
Amhem 90-7237 

£12 95 

£12.95 
£1395 
£1395 

£13.95 

£ 9 9 5 
£ 9 9 5 

TAKE A LOOK AT TANDY, TODAY! 
Visit your local store or dealer and ask about 

our expanding range of microcomputers and software 
See Yellow Pages for address of your nearest store 

Tandy Corporation (Branch UK). Tameway Tower, 
Bridge Street, Walsall. West Midlands WS1 1LA. 

Tel No. 0922 648181 
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^ m ^ m any popular video games 
^ ^ ^ V H nowadays have music 
• H I ringing in the back-

s ' ^ g r o u n d during play. The 
• ^FAmstrad CPC-464 computer 

has some excellent facilities for. 
sound generat ion but 

* attempting to add background 
music to a Basic program using 
the Every instruction generally 
gives poor results with the game 
being slowed down 
considerably. 

The assembly language 
program presented here allows 
interrupt driven background 
music to be added to Basic 
programs through the use of 
some simple RSX-Resident 
System extension-commands. It 
also allows the us of one, two or 
all three sound channels. 

The following commands are 
provided. Note that each one 

Interrupt-driven 
must be preceded by a vertical 
bar (Shift '<©') symbol. A 
parameter enclosed in square 
brackets is optional. 

(1). M U S 1 C O N ,t, a l (,a2) 
(,a3) — turn on music, where i 
is the tempo (the length in 
fiftieths of a second, of the 
shortest available note) and 
a l ,a2 and a3 are two less than 
the addresses of the data for 
channels 1,2 and 3 respectively. 

(2). M U S I C O F F — turn off 
music. 

(3). V O L U M E v , l (,v2) (,v3) 
— set for channel (s), where v 1, 
v2 and v3 are the respective 
amplitudes of channels 1,2 and 
3. 

(4>. P A U S E — stop playing 
music. 

(5). C O N T I N U E — continue 
playing music after pausing. 

To enter the program, you 

can either enter and assemble 
the source code — listing I — 
using an assembler. I have used 
Devpac but any good one 
should do). Or if you do not 
have an assembler I have 
provided a Basic loader 
program — listing 2 — which 
should be typed in and Run to 
store the code in memory. 

Once the code is in memory, 
it can be saved on tape (or disc) 
using the command 
SAVE "MUSIC",B.&A000.&2A0 
(enter) 

T o make the computer 
recognise the new commands 
the instruction CALL &A1C5 
should be given. At this point 
the program can be tested by 
entering and Running listing 3 
which tells the computer to 
repeatedly play all the notes 
available until a Musicof f 

command is given. 
Any program using the 

extension commands should 
include the following line to 
load the code and log-on the 
commands MEMORY &9FFF: 
LOAD "! MUSIC'' CALL&A1C5 

The data for the music to be 
played through a channel is 
arranged as follows:-
byte 1 — duration of note I 
( I -127), byte 2 (upper nybble) — 
note 1 octave (0-5), byte 2 
(lower nybble) — note I number 
(0-11), byte 3 — duration of 
note 2, byte 4 (upper nybble) — 
note 2 octave, byte 4 (lower 
nybble) — note 2 number 
0 
Once the music playing routine 
discovers the 0 in place of a 
duration number it then loops 
back to the beginning again. I f 
bit 7 of the duration number is 

10 1 IM1 - l m<:» ifOjHO iwllt 
TO 1 IC11 3v 

OKL cAOOO K TIC* Oil DLFS 6 -lO EH.CCE t 7 
r c Oi.fi • ao Ilfc.-Afl • El -

DATA, J'fJ 6 
IOC v*w ii t'UI 

Ttnpc. :ro -il i « LJO JtL. JLfH 0 WO nt-tON. . \LL "till 
IS© CALL RFSSX' 
i 40 C. BO 170 LD A, 7 

CALL ISDjn 
l9t Lt K.,1 SLOCK "00 5. 12V 210 LO nc.nu3:c . 2© L Ai t*C£t 230 LE ML. TICKER 
z*o LP 01. 30 

LO •C. i ITflPO .60 TALI (Kl> 270 RET 
2a© f»jeorf. LI1 HL.TICKER 290 CALL LBOOA 
>0© CALL <BCIC 

31C, ars<i«D, LO 0.3 320 Hi -JOl LO A, 7 330 ADO A. 0 
J«0 LO C.O 350 CALL LBD34 
360 MIC d 
3/0 JR MI.RE9SK2 >ao «rr 390 fitSup, l o hl.lOATAl 
•00 l o i p o ; n 7 R > . m l 410 LD ML.(DATA.2' 420 lt> IPO:NTR.2J.ML 
430 l o HL, <DATA.41 4*0 l d (polntf,*4,,fC 
450 l o A.l 
46© LD :0ELAYj.A 470 l o ( 3ELAY.1 1 « A 450 LCi <0ELAY*2).A 
490 r t t 500 nu&lCi L£> h l . d e l a y 
SlO l d p c . D a t a 
520 LO d e . f o i n t r 530 IQR a 
540 c a l l HU9JC2 
sso l o A.INCHAN! 
560 CP t 570 •IT I 
500 LO a . l 590 INC h l 600 :mc PC 
610 I«C K 
620 imc de 630 INC be 
640 c a l l rosier 
650 LD a , (ncman) 
660 c 2 
670 
ceo 

r e t 
LD 

I 
a . 2 

690 i n c HL 
700 i n c K 710 i n c BC 
720 ; n c d c 
730 [ n c DE 
740 c a l l FUSIC2 
750 RtT 

760 nuS!C2r KC (M.1 1550 INC ML 2340 ) 
7 70 RET Nt 1560 LP C. fHL> 2350 t Muiic • on 7*0 PUSH HL IS70 CALL LBD34 23AO ) • on 
790 PUSH K 1560 POP AF 2370 rO«<3X> P17X AF 
BOO PuS* DE 1590 PUSH AF )1lSM I* >10 PUSH A f 1AOQ LC HL-VOLUME 2J90 CALL ursoir 820 LO I DELi .HL 1610 LD E. A 24 OC PC- J* •30 LD A.IOEI 1620 LD 0.0 2410 POP AT 640 LO L. A 1630 ADD M.. DT 242© CP 2 
•SO INC OE 1640 ADO A. a 2430 RET C L0 A.IDE) 1650 LO C. (HL) 244© CP 5 •70 LD H.A 166U CALL 1.C-D34 245© AI.T NC 
BOO INC HL 1670 JR HLISIC4 2460 LP 2 •90 I « HL 16»IJ KIT OAT) DEFU L0777.L070C 24 7© JR E.nOws 900 LD A.H 1690 DEFU Hi t f lMMI .'4*0 CP 3 910 LO 1 DC)* A 1700 DLFM tO5EO.t0398 2490 IK 7.H0N4 
920 DEC DC 1710 Dirw LO547.L04FC 2SOO LO A. 3 930 LD A.L 1720 ClfFW 104D4,C04?0 2510 LD (NCHAN). A 940 LO (DC),A 1730 DEFU 10431.103F4 2520 LD L. 1 II) 95© LD A,(HL) 1740 1 2530 LO H,(11*11 960 CP 0 175© DEFW E030C. (.0366 2540 LD fDATA»4) . KL 
970 JR HI.musics 1760 DEFW 10353.10324 2550 INC I I 
?ao LO A. (BC> 1770 otru t02r6,t02cc 2560 INC IX 990 LO (01).A 1700 E'EFW E02A4. C027E 2570 H0N3i LO L. 1 ID 

1000 INC DE 1790 DEFW 1025A. (.023* 2S60 LO Hp ( I I . l ) 
1O10 IMC BC 1600 i>trM t02i *.ioi FA 2S90 LD (0ATA»2).ML 
1020 LO A* IBC) iaio 1 2600 INC IX 
1030 LO (OE)* A i*ro DEFW tlDE.tlCa 2610 lie I I 
1O40 LO A. 1 1830 DEFU H1AA.E192 2620 H0N2i U> L, (IX) lOSO LD ML.(DEL) 1S40 OEFW L17B.1166 2630 LO H. 111*1) 
1060 LD (HL).A 1«S0 Dcru £.152.liar 2640 LP (DATA),*. 
1070 MUSIC6. POP AF 1660 DE1W L12D.tllC 2650 INC 11 1060 PUSH a r 1*70 DCTW E10C.CFD 2660 INC 11 
1090 ADO A.* i eoo > 2670 LP A.1IX) 
tioo ID C.O 1*90 DEFU CXF.LE1 26AO LO (TEHFOI.A 1110 CALL C.BD34 1900 DEFU EPS.EC9 2690 CALL HUBON 
1120 HU6IC4I "Of AF 1910 DEFU LBE p tP3 2700 RET 
1130 POP OE 1920 DEFU LA9.L9F 2710 nOWi LD A.2 
1140 POP •c 1930 DEFU (96.(.BE 2720 LP ( NC MAN), A 
1150 POP HL 1940 DEFU L66.E7F 2730 JR H0N3 
1160 RLT 1950 I 2740 IONS. LD A.l 
117C >*JSIC3i BIT 7. A 1960 DEFU E77,t71 27SO LD INCHAM). A 
11 Ao JH I-amies 1970 DEru E6A.L64 2760 JR HON2 
1190 RES 7.A 198© DEFU t5f".t57 2770 1 
J2O0 LD BC. UlEL) 1990 OEru E54.E50 27*0 1 PAUSE 
1710 1.0 IBC). A 2000 DEFU 14 0.1.4 7 2790 1 
J TO JR nu'Jli * 2010 DEFU t43,tar 2BOO PAUSE. CAU. RE8SN0 
1230 F*JSICS» LD BC.(DEL) 2020 t 2*10 LD ML.LBLOCK 
12*0 LD IPC >•'. 2030 DEFU L3C.E36 2820 CALL EDPOA 
1250 INC HL 2040 DEFU 13S.E32 2*30 KIT 
126(' HISK A. 20 SO DEFU t2r-L2D 2*40 1 
1270 LO A.(HL) 2060 DEFU L2A.E2* 2*SO ) CONTINUE 
i:ac AH[i 240 2070 DEFU L26-E24 2*6© 1 1290 URL A 20*0 PEFu L22.E20 2*70 CONTi (CM A 
I3VQ ..d t-A 2090 1 2*ao LD IEBL0CK.21.P 
1310 SLA A 2100 t Add r«l*ntioi> eWMfldt 2890 RET 132" ADC A.r 2110 1 290© 1 
13'JO LO E. A 2120 LOCKS*p LO BC-COHTAB 2910 f VOLUME 
1340 LO 0.0 2190 LD HL.SPACE 2920 ) 13SO LD HL. WlTtVAT 2140 CALL tBCC: 2930 VOLRSXi CP 0 
1340 ADC' "L.H 2150 RET 2940 RET 1 
1370 LO B.H 2160 SPACEt DErB 4 2950 CP 4 
JM0O 1 0 C.L 2170 CORTAB. OEFU NTABLE 2960 KET NC 
1390 pi jp HL 21*0 J p monMk 2970 CP 1 
>*oo LI- A.(HL) 2190 JP nLrsorr 29 a© JR 1.V0L2 1410 *H© 15 2200 J P PALISF 2990 CP 2 
142© LO E.A 2210 JP CONT 3CKX. JR 7.VOLS 
1430 SLA E 2220 JP VOLRSI 3010 LO A.(til 1441. 11- Hit 2230 NTABLE. DEFH "NUSI" 3020 LO (VOLUME.2 J, 
1450 l.d L.C 2240 DE i P "C'.-0". •N"»128 3030 INC I I 
J46«* Atit- '•L.I't 2250 pern nuai• 3040 INC l« 1470 pup Al 2260 3050 V0L3. LP A,(|I) 
1480 .'.IS. AT 2270 o e f h PAOB- 3060 LP IVOLL«e*l). 
1490 • l a A 2280 lilFB -r_»12e 3070 INC II 
1 50C f v s i AF 2290 DEFH "CONT- 308© INC IX 
1* 10 LO C. IHI.) 2300 PLFP -I~»-lt-.-U-.-C-«l2* 3090 VOL 2. LO A.1IX) 
152© ca i . : IPC'"4 2310 oern -VOLU- 3100 LO 1 VOLUME),A 
1530 p o p AF 2320 t'Er* -«-.-E-.i2a 5<io 
j m o a 2330 PC) B 0 5<io 
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music 
set (just add 128), then the note 
is a rest otherwise 1 is the 
shortest note available, 2 is twic 
as long, 3 is three times as long 
etc. The octaves available 
correspond to octaves - 2 to 
+ 3 shown in the CPC-464 
manual appendix VI I and in the 
firmware manual appendix 
VI I ! . e.g. bytes 2,52 define a 
note of duration 2, octave 3, 
note 4; 129, 0 define a rest of 
duration I . A simple formula 
for working ot the second byte 
of a note is therefore: 

byte stored = l6*octave + note 

If you do not wish to type in 
the program I can supply copies 
of it on casseltc for £4 each. 
Please include a 24 pence SAE. 
Write to: M.B.L. Dunlop, 19 
Droridge, Darlington, Totncs, 
Devon, TQ9 6JG. 

Background music ^ ^ 
can slow games down. 
But not with this power-pop 
from Myles Dunlop. 

10 REM * * b a c k g r o u n d m u s i c demo * * 
2 0 REM * * By M y l e s D u n l o p * * 
30 REM 
35 C L S : P R I N T " P l e a s e w a i t . . . " 
4 0 MEMORY & 9 F F F : L O A D " ! & A 0 0 0 : C A L L &A1C5 
50 a = & A 3 0 0 : G O S U B 1 0 0 0 
6 0 a = & A 3 8 0 : G O S U B 1 0 0 0 
7 0 ! V O L U M E . 1 5 . 1 5 
8 0 ! M U S I C O N , 1 0 , & A 3 0 0 - 2 , & A 3 8 0 - 2 
9 0 MODE 2 : L I S T 
1 0 0 0 READ b : I F b = - l THEN RETURN 
1 0 1 0 POKE a . b : a = a + l : G O T O 1 0 0 0 
1 0 2 0 REM 
1 0 3 0 REM c h a n n e l 1 d a t a 
1 0 4 0 DATA 1 5 2 , 0 . 3 . & 3 7 . 1 3 1 . 0 . 1 3 4 , 0 . 3 
1 0 5 0 DATA 2 , & 4 0 , 4 , 8 c 3 7 , 3 , & 4 0 , 1 , & 3 b , 1 
1 0 6 0 DATA 1 . & 3 b , 2 , & 4 0 , 3 , & 3 7 . 1 4 1 , 0 . 0 
1 0 7 0 REM 
1 0 8 0 REM c h a n n e l 2 d a t a 
1 0 9 0 DATA 3 , & 3 4 . 3 " , 8 c 3 2 . 6 . & 3 0 , 3 , & 3 4 . 3 
1 1 0 0 DATA 5 . & 3 4 , 1 2 9 , 0 , 3 , & 3 4 , 3 , & 3 2 . 6 
1 1 1 0 DATA 1 3 0 . 0 , 1 . & 3 5 . 3 . & 3 4 . 3 . & 3 2 . 6 

10 REM »t music t*st i»ro« 
20 MEMORY i e F F I " 
3 0 4"«.VOOO 
40 FDR oc l iv * '0 TO 5 
50 FOR not*-0 TO 11 
60 PUKE a,1 
70 POKE a+1iI6»octavevnote 
60 a-a+ViNEXT noi^ioctivr 
90 POKE «•0 
100 ;VOLUME*15 
110 IMUSICON.15.69000-2 

duration 
*9t octave I not* nunb*r 

end of data MrKtr 

&37 , 1 3 6 , 0 , 1 , 8(37 , 3 , & 4 0 , 1 . &3b , 
&39 . 1 , &3b , 2 . & 4 0 , 4 , &37 , 3 , 8(40 , 
- 1 

8(32, 6 . & 3 0 . 1 3 1 , 0 , 3 , 8 ( 3 5 . 6 , 8 ( 3 4 
8(30, 3 , 8(34 . 3 . 8(32 . 6 , 8(30. 3 , 8(34 
8(30 , 0 , - 1 

1 . & 3 9 , l , & 3 b 
l , 8 ( 3 b ( 1 , 8 ( 3 9 

l>emo program. 

1 3 1 , 0 . 3 , 8 ( 3 5 
3 , 8 ( 3 2 , 3 , 8 ( 3 0 

l isting 2. 

1C KCn MtnLdt cod* lotdtr 
30 rOFi I«fcAOOO to fcA2A0 
40 READ J ( c r w c n * c n « c K « J 
50 NEXT 
100O DATA £ . 0 , 0 . C . 0 . 0 , 0 , 0 
1010 DATA 0 . 0 . 0 . 0 . 0 . 0 . 0 , 0 
1 0 3 0 DATA O . O . O , O , C > 0 * 0 » O 
1030 DATA 0 . 0 . 0 . 0 . 0 , 0 , 0 . 0 
1040 DATA 0 . 0 . 0 , 0 , 0 , 0 , 0 , 2 0 5 
1050 DATA lOO, 160. 205 . 6 6 . 1 0 0 , 1 4 . 6 0 . 62 
1060 [ATA 7-205. T2. 189 . 3 3 . 6 . 1 6 0 . 6 
1070 DATA 1 2 9 . 1 7 . 1 3 0 . 1 6 0 . 2 0 5 . 2 3 9 . 1 8 6 . 3 3 
1060 DATA O . 1 6 0 . 1 7 . 3 0 , 0 . 2 3 7 . 7T . 29 
1090 DATA 1 6 0 . 2 0 5 . 2 3 3 . 1 8 6 . 2 0 1 . 3 3 . 0 , 1 6 0 
1100 DATA 2 0 5 . 1 0 . 1 6 9 , 2 0 5 . 2 3 6 . 1 8 6 . 2 2 . 3 
i l i o DATA 6 2 . 7 . 1 3 0 . 1 4 . 0 . 2 0 5 . 5 2 . 1 6 9 
1120 DATA 2 1 . 3 2 , : 4 5 . 2 0 1 . 4 2 , 2 2 . 1 6 0 . 3 4 
1130 DATA 1 3 . 1 6 0 . 4 2 , 2 4 . 1 6 0 . 3 4 . 1 5 . 1 6 0 
U 4 0 DATA 4 2 . 2 6 . 1 6 0 . 3 4 . 1 7 . 1 6 0 . 6 2 . 1 
1150 DATA 5 0 . 1 9 . 1 6 0 . 5 0 . 2 0 , 1 6 0 . 5 0 . 2 1 
116U DATA 160. 2 0 1 . 3 3 . 1 9 . 1 6 0 , 1. 22 . 1 6 0 
1170 DATA 1 7 . 1 3 . 1 6 0 . 1 7 5 , 2 0 5 , 1 7 6 . 1 6 0 . 5 6 
1160 DATA 2 6 . 1 6 0 . 2 5 4 . 1 , 2 0 0 , 6 2 , 1 . 3 5 
1190 DATA 3 . 3 . 19. 1 9 . 2 0 5 . 176. 160 . 56 
1200 DATA 2 6 . 1 6 0 . 2 5 4 , 2 , 2 0 0 , 6 2 . 2 . 3 5 
1210 DATA 3 . 3 . 1 9 , 1 9 . 2 0 5 . 1 7 6 . 1 6 0 . 2 0 1 
1220 DATA 5 3 , 1 9 2 , 2 2 9 . 1 9 7 . 2 1 3 . 2 4 5 . 3 4 , 3 7 
1230 DATA 1 6 0 . 2 6 . 1 1 1 . 1 9 . 2 6 . 1 0 3 . 3 5 . 3 5 

1240 DATA 1 2 4 . 1 6 . 2 7 . 1 2 5 . 1 6 . 1 2 6 , 2 5 4 , 0 
1250 DATA 3 2 . 2 6 . 1 0 . 1 6 . 1 9 , 3 . 1 0 . 1 6 
1260 DATA 6 2 . 1 , 4 2 . 3 7 , 1 6 0 . 1 1 9 , 2 4 1 . 2 4 5 
1270 DATA 1 9 6 . 6 . 1 4 , 0 . 2 0 5 « 5 2 . 1 6 9 . 2 4 1 
126© DATA 2 0 9 . 1 9 3 . 2 2 5 . 2 0 1 . 2 0 3 . 1 2 7 . 4 0 , 9 
1290 DATA 2 0 3 . 1 9 1 . 2 3 7 , 7 5 . 3 7 . 1 6 0 . 2 . 2 4 
1300 DATA 2 2 9 , 2 3 7 , 7 5 . 3 7 , 1 6 0 . 2 , 3 5 . 2 2 9 
1310 DATA 1 2 6 . 2 3 0 . 2 4 0 . 2 0 3 . 6 3 . 9 5 . 2 0 3 . 3 9 
1320 DATA 131. 9 5 . 2 2 , 0 . 3 3 . 5 3 . 1 6 1 . 2 5 
1330 DATA 6 6 . 7 7 . 2 2 5 . 1 2 6 . 2 3 0 . 1 5 . 9 5 . 2 0 3 
1340 £>ATA 3 5 , 9 6 . 1 0 5 . 2 ? . 2 4 1 , 2 4 5 . 2 0 3 . 3 9 
1350 DATA 2 4 5 . 7 6 . 2 0 5 . 5 2 , 1 6 9 . 2 4 1 . 6 0 . 3 ! 
1360 DATA 7 6 . 2 0 5 . 5 2 . 1 6 9 . 2 4 1 , 2 4 5 . 3 3 . 3 1 
1370 DATA 1 6 0 . 9 5 . 2 2 . 0 . 2 5 . 1 9 6 . 6 . 7 6 
1360 DATA 2 0 5 . 5 2 . 1 6 9 . 2 4 . 1 7 0 . 1 1 9 . 7 . 1 2 
1390 DATA 7 , 1 6 7 . 6 . 7 1 . 6 . 2 3 7 . 5 . 1 5 2 
1400 DATA 5 . 7 1 , 5 . 2 5 2 . 4 , 2 1 2 . 4 , 1 1 2 
1410 DATA 4 . 4 9 . 4 . 2 4 4 . 3 . 2 2 0 . 3 . 1 3 4 
1420 DATA 3 . 6 3 ^ 3 , 3 6 . 3 . 2 4 6 . 2 . 2 0 4 
1430 DATA 2 . 1 6 4 . 2 , 1 2 6 . 2 . 9 0 . 2 . 5 6 
1440 DATA 2 , 2 4 , 2 . 2 1 0 , 1 . 2 2 2 . 1 . 1 9 5 
1450 DATA 1 . 1 7 0 . 1 . 1 4 6 . 1 . 1 2 3 . 1 . 1 0 2 
1460 DATA 1 , 6 2 , 1 . 6 3 . 1 . 4 5 , 1 . 2 6 
1470 DATA 1 . 1 2 , 1 . 2 5 3 , 0 . 2 3 9 . 0 . 2 2 5 
1460 DATA 0 , 2 1 3 . 0 . 2 0 1 . 0 . 1 9 0 , 0 , 1 7 9 
1490 DATA 0 , 1 6 9 . 0 . 1 5 9 . 0 . 1 5 0 , 0 . 1 4 2 
1500 DATA 0 , 1 3 4 . 0 . 1 2 7 . 0 . 1 1 9 . 0 , 1 1 3 
1510 DATA 0 . 1 0 6 . 0 . 1 0 0 . 0 . 9 5 . 0 . 6 9 
1520 DATA 0 , 6 4 . 0 . 6 0 . 0 . 7 5 , 0 . 7 1 
1530 DATA 0 . 6 7 . 0 . 6 3 . 0 . 6 0 , 0 . 5 6 
1540 DATA 0 , 5 3 , 0 , 5 0 . 0 . 4 7 , 0 . 4 5 

1550 DATA 0 , 4 2 , 0 . 4 0 . 0 . 3 6 . 0 . 3 6 
1560 DATA 0 . 3 4 , 0 . 3 2 . 0 . 1 . 2 1 1 . 1 6 1 
1570 DATA 3 3 . 2 0 7 . 1 6 1 , 2 0 5 . 2 0 9 . 1 6 6 . 2 0 1 . 0 
1560 DATA 0 . 0 . 0 , 2 2 6 . 1 6 1 , 1 9 5 . 7 , 1 6 2 
1590 DATA 1 9 5 . 7 7 . 1 6 0 . 1 9 5 , 9 6 . 1 6 2 . 1 9 5 , 1 0 e 
1600 DATA 1 6 2 . 1 9 5 , 1 1 3 , 1 6 2 . ' 7 . 6 5 . 8 3 . 7 3 
1610 DATA 6 7 . 7 9 . 2 0 6 . 7 7 . 6 5 . 6 3 . 7 3 . 6 7 
1620 DATA 7 9 , 7 0 , 1 9 6 . 6 0 . 6 5 . 6 5 . 6 3 . 1 9 7 
1630 DATA 6 7 . 7 9 . 7 6 . 6 4 . 7 3 , 7 6 . 6 5 . 1 9 7 
1640 DATA 6 6 . 7 9 . 7 6 . 6 5 . 7 7 . 1 9 7 , 0 . 2 4 5 
1650 DATA 2 2 1 , 2 2 9 , 2 0 5 . 7 7 . 1 6 0 . 2 2 1 . 2 2 5 . 2 4 1 
1660 DATA 2 5 4 . 2 . 2 1 6 . 2 5 4 , 5 . 2 0 6 , 2 5 4 , 2 
1670 DATA 4 0 . 6 5 , 2 5 4 . 3 . 4 0 , 5 4 . 6 2 . 3 
L680 DATA 5 0 . 2 6 . 1 6 0 . 2 2 1 . 1 1 0 . 0 . 2 2 1 . 1 0 2 
1690 DATA 1 . 3 4 . 2 6 . 1 6 0 . 2 2 1 . 3 5 . 2 2 1 . 3 ? 
1700 DATA 2 2 1 . 1 1 0 , 0 , 2 2 1 , 1 0 2 . 1 . 3 4 , 2 4 
1710 DATA 1 6 0 . 2 2 1 . 3 5 , 2 2 1 . 3 5 , 2 2 1 > 1 1 0 . 0 
1720 DATA 2 2 1 . 1 0 2 . 1 . 3 4 , 2 2 . 1 6 0 . 2 2 1 . 3 5 
1730 DATA 2 2 1 . 3 5 . 2 2 1 . 1 2 6 . 0 . 5 0 . 2 9 , 1 6 0 
1740 DATA 2 0 5 , ? 9 , 160 . 2 0 1 . 6 2 . 2 . 50 . 26 
1750 DATA 1 6 0 . 2 4 , 2 1 3 . 6 2 . 1 . 5 0 , 2 6 . 1 6 0 
1760 DATA 2 4 , 2 1 9 . 2 0 5 . 6 6 . 1 6 0 , 3 3 . 6 . 1 6 0 
1770 DATA 2 0 5 . 1 0 . 1 6 9 . 2 0 1 . 1 7 5 . 5 0 . 6 . 1 6 0 
1760 DATA 2 0 1 , 2 5 4 . 0 . 2 0 0 . 2 5 4 . 4 , 2 0 6 . 2 5 4 
1790 DATA 1 , 4 0 . 2 4 . 2 5 4 . 2 . 4 0 . 1 0 . 2 2 1 
1800 DATA 1 2 6 . 0 . 5 0 . 3 3 . J 6 0 , 2 2 1 . 3 5 . 2 2 1 
1610 DATA 3 5 . 2 2 1 . 1 2 6 . 0 . 5 0 . 3 2 . 1 6 0 . 2 2 1 

1621 KA1A 3 5 . 2 2 1 . 3 5 , 2 2 1 , 1 2 6 . 0 . 5 0 . 3 1 
1630 DATA 1 6 0 . 2 0 1 . 0 . 0 , 0 , 0 . 0 . 0 
5000 I f C W C H O 6 0 5 2 6 THEN ^ I N T 1 

•rror in a«1«" 
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ound Master, for the 48K 
Z X Spectrum, allows you 
to store sound or speech 

into the computer's memory and 
replay it afterwards. But it also 
allows you to reverse the sound, 
replay it at eight different speeds, 
and with varying echoes. 

The program itself is not very 
large, about 4K of Basic and 
2.5K of machine code, but the 
enormous chunk of memory 
used to store the speech — 
almost 32K for four seconds — 
caters for 48K users only. I will 
give a detailed explanation of the 
use of the program later. First let 
me tell you how to get the 
program in you computer in the 
first place. 

Enter program I, make sure 
everything is keyed in exactly as 
in the listing. Save it using 
SAVE -SM" LINE 1 
and start the tape recorder. Press 
Enter. Enter program 2. When it 
runs perfectly Save the machine 
code using 
SAVE "code 1" CODE 65025,224 
and verify it. This is very 
important. Repeat the process 
with program 3 and Save the 
machine code with 
SAVE "code T CODE 30000.1835. 
Start the tape recorder, press 
record and play together, and 

then press enter. 
Now rewind the tape to the 

start of the code and press 
VERIFY "" CODE 

Clear the computer using 
RANDOMIZE USR 0 

You should get a black screen, 
red lines and the Sinclair 
copyright mesage, as if you just 
switched the computer on. 
Spectrum Plus owners can do 
this by simply pressing the little 
switch on the left-hand side of 
the machine. 

Enter the Basic listing — 
program 4 — starting with 
1 CLEAR 29999: LET spd = 7 
Never attempt to Run it or to 
press Go To (line number) since 
a crash will always be the result 
and you would have to start all 
over again. 

Check everything carefully, 
then 
SAVE "BAStC" LINE 1. 
and verify. 

Clear the computer as 
described then rewind the tape 
and enter Load no spaces. 
Sound Master should now load 
normally 

The first thing you see when 
the program has loaded is the 
blue menu screen. You're 
presented with 10 options, 
numbered 0-9. They are: 

sound • 
1. Record sound 

This option allows you to enter 
sound via a tape recorder or 
microphone which is attached to 
the Ear socket of the Spectrum. 
After about four seconds, an OK 
message should appear on your 
screen and the program then 
returns to the menu. However, if 
this does not happen then you 
have entered a wrong hex code 
between adresses 65025-65052. 

What this routine does is scan 
the Ear socket at a rate of 64,512 
Hertz or, 64,512 times per 
second, for a noise. I f it recieves 
a noise, a click, it stores a I in 
its memory. If it doesn't, it stores 
a 0. These Is and 0s are stored 
in memory in groups of eight, 
known as bytes. The analogue 
sound is digitised. 

2. Replay sound 
This option replays the sound 
you stored in the computer. It is, 
in fact, the reverse of option I. 
It converts the Is and Os from 
memory to clicks and no-clicks. 

This reproduces a sound 
which is quite recognisable. But 
because of the slow speed at 
which actions take place, and the 
Spectrum's limited speaker some 
ambiguity is unavoidable. 
Fantastic, clear sound is 
produced at a 17 mHertz rate, 
while ours is produced at 64 
kHertz. This is due to the speed 
of the Z-80 microprocessor 
found in the Spectrum. It is, in 
fact, quite a fast eight-bit 
processor, but for our purposes 
not fast enough to produce a 
sound that is free f rom 
disturbing noise. Using a Dolby 
cassette deck would help in 
filtering out these noises though. 

I f we wanted a clear, solid 
sound for four seconds, then we 
would need a computer with 256 
times more memory thant the 

Spectrum, and which runs at 
least 256 times faster! Perhaps a 
Cray-1 will do. If you have any 
problems here, check your bytes 
between 65053 and 65085. 

3. Change speed 
The program allows you to 
replay the sound at eight 
different speeds. Speed 1 is 
superfast — you'll need mega-
ears to understand any of i( — 
and speed eight is the slowest. 
Speed 7 is the one at which 
sound is always recorded. 

4. Disappearing 
Echo 

It is impossible to do any magic 
with the Spectrum's sound 
speaker's volume under software 
control. So I present you with a 
disappearing echo instead of a 
fading one. Echo-steps may be 
controlled by the user. Echoing 
is done at the current speed, set 
at option 3. This is initially 7. 

5. Appearing echo 
Which is, of course, the opposite 
of option 4. 

4. Fastening echo 
This produces an echo which 
starts at the current speed and 
repeats, faster and faster, until it 
reaches speed I. I f , for example, 
the current speed is 5, (hen the 
speeds at which the program 
echoes are 5, 4, 3, 2, 1. If the 
current speed is 8, the speeds arc 
8,7,6, etc. This option has no 
effect whatsoever on the current 
speed at which sound is replayed 
in option 2. 

7. Slowing echo 
The echo starts at the current 
speed and slows down until it 
reaches speed 8. Again, this 
command has no effect on the 
current sound speed. 

l.iuinf! /. 

l e 
ODE 

13 

l r e m Sound Mister vll/2.0 
Bu Rov "ictus 1985 

CLEAR 299$9 CL5 LOAD ""C 
CflPuT iOur spec t ru» ist 

u« 2~ tfl/N)-;A» 
16 IP A(:"Y" OP THEN GO 

TO 120 
20 POKE 63162 . 190 
30 POKE 65170•IBS 
4.0 POKE 6517® , 167 
50 POKE 6513 6,183 
60 POKE 6520j 175 

70 POKE 6520" 
30 POKE 63215 
90 CQt E 65223 

100 POKE 65231 

175 
163 
167 
189 

110 POKE 65239.190 
120 LOAD — C O D E 
130 LOAD "" 

1 CLEAR 55024 
2 DEF FN 1 1 1 *C0DE 1J-4-6-7* t 

it 9 )-32*<«t I"> DEF FN h O S 
•>11(1)>*16»FN a<i$(2l> 

10 PE5 T0»E L E t ix65025 FOP 
*1Q0 TO 120 S-EP 10 
20 READ a s LET t»UAL a * TO 5 
LET IS = at<i& TO > IF LEN it 2 

IN"!- aS 2> THEN PPINT AT 1 
e . 0 "Length e r r s r in u n e " . I 
TOP 

40 POKE a f n i m i l ) LE"1" t • t -PE 

3 TO ) IF as 
1 6 . 0 "Er 

EK a l e t a=a+: 
5C LET aszas 

THEN CO TO 40 
60 IF t THEN PPINT AT 

ror in line •• <• STOP 
70 PRINT AT 16,0 "Line " j * ; " 0 

K" 
60 NEXT x 

IOC DATA "09395 ' 32100800606a t 
c t " 2 0 0 2 c b f e ;b3e 10 • 4c t0e23"c ft'-: 
20e a fbC9f32100300606c b4620043«O3 
d 3 f e 3e15d3 fe c toe10•0c b0e237c fe fe 
2085 Ibc97efe0Oc3d723ierS21O05S3e 

»0~7110158015 f00 
11® DATA "©616£tdbOc901003f210O 

8011OOfe"efSli77fl12231t0b78b120 
•32100S0110©-c4eO606eblll f10 fhi2 lb-at320f2C93«02Cd011601fe f *6a 3 
fe f e 2 0 0 4 0ie«o: :9fe fd2O0+Ol • - *c9 
'e f t-2OO40lbO04c9 
120 DATA 07217ft f 7200401,1.405:9 

fee f200401780Sc901 fee 'e<j78fee f20 
040Id •: 05C9 f e f ?2004014C06c9f e f b20 
040la4O6c9f•'d2CC40l0S07c9fe'620 
04016cO7c9Olf401c9 
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sampler ao 
8. Load file 

Use (o Load a file previously 
saved using I his program. You'll 
be asked for a filename but if 
you can't remember the name of 
the Hie you want to load, just 
press Enter. This command will 
only accept sound master-files. 

9. Save file 
When you have successfully 
sampled sound you may wish to 
Save it to tape. Enter the 
filename, start the tape recording 
and then press any key. 
Remember that 32,258 bytes have 
to be saved so saving might take 

l.l\liltK 3. 

as long as 2.5 minutes. 

10. Reverse sound 
This handy routine reverses the 
sound stored in the micro. This 
means, effectively, that if you 
had a recording in your memory 
of you saying "computer" then 
the reversed version would say 
"retupmoc". Intonation is also 
reversed. This produces smashing 
effects. 

Note that this option does not 
produce any sound, yet swops 
bits and bytes around in the 
computer's memory. This means 
that every other option, except 1, 
now operates on reversed sound. 

I f you now Save your file and 
load it back later, you will notice 

that the sound is still in its 
reversed form. To restore it to 
normal, just use option 0 again. 
Any troubles in reversing your 
sound? Check your bytes 
65108-65150. 

Trouble with the main menu 
screen has to do with wrong 
coding in locations 
30000-300014. I f you spot 
trouble, again check your hex 
codes. 

For the technically-minded; 
speech is stored between adresses 
32768 and 65024. Using the 
following routine, which I did 
not include in the main program, 
you can Invert the sound, that is, 
high sounds become low sounds 
and vice versa: 

LD HL,32768 LD A,H 
L1 LD A,(HL) CP 254 
CPL JR NZ, L1 
LD (HL), A RET 
INC HL 

The program has been tested 
on Spcctrum + and Spectrum 
issues 2 and 3. Program 1 
includes the pokes necessary to 
adapt the program to run on 
Spectrum + and Spcctrum issue 
3. 

If you would like a copy of 
Sound Master but find it rather 
tedious to key in the listings and 
machinc code, simply send £2 to: 
Sound Master Offer, Roy Dictus, 
Apostelster. 8,2000 Antwerp, 
Belgium. You will recieve a copy 
of the program in your post box 

1 C L E P R 2 9 0 9 9 
a D E F FN a l i t ' «CODE i i - 4 J - " « i 

• •> i - 3 2 * t a t " Z" D E F FN h i a t i .FN a j 11 l i i .as.Fi, •<»t<2. i 10 RESTORE ^ET 1.30000 FOP *»1O0 TO 320 STEP 10 
2 0 PEAO a % L E T t » u « L a * T O 3 

1 L E T l l ' i l i t TO ! I F L E N i | 2 
<I INT I L E N > l i THEN P R I N T P T 1 
6 , 9 ; " L c n f t h t r r o r tri i j n a 5 
TOP 

*e POKE a,FN h(a LET t*t-PE Eh a LET n i t ] 
5 0 L E T m i l l ] T O ) I F a t >•"• 

THEN 0 0 TO 4 0 
6 0 I F i t h e n p r i n t « t i c . c ••£<• 

f o r t n l i n t S T O P 70 PRINT PT 16.0. "Lint " ;x , " 0 
8 0 N E X T x 

100 DATS '060"Sc33b757e f e00c8d? 
23 18 f S i t 323c5c £1005836 4. f 77110156 
015f 00* d 60215*75cd3375c916010113 
01160101534 f 55*€4*20*d415354 4552 
2052* *38352053* f 5 5 * 6 * * 2 0 * d A 1 S 3 5 * 
*5521603055b315d" 

110 DATA ' ' 045042052*543* f524420 
5 3 * ' 5 5 * * * * 1 6 0 5 0 5 5 b 3 2 5 d 2 0 5 2 * 5 5 0 * C 
415920534f5S*e**16O~055b335d2043 
4 6* I *e * 7 * 5 2 0 5 3 5 0 * 5 * S * * 1 6 0 9 0 5 5 b34 
5220AA495341505045A152*9*e4720*5 
*348*I160fc055b35" 

120 DATA 0 *9125420415050*5*152 
*9 *e *720*5 *3 *6 * f16OdO55b365d20*6 
* 1 S 3 5 *A5AC4 9 * 6 * 7 2 0 * 5 * 3 * 8 * f160105 
5b375d205 34c * f 5 7 * 9 * e A 7 2 0 * 5 * 3 * 8 * r 
16110S5b3a5<J2O*c* f * 1 * * 2 0 * 6 * 9 * C * 5 
1613055b395d2053" 

130 DATA "0833 - *156*520A6*9 *C*S 
16 15055b305d20524556*55253*52053 
4 f5544*4O0at323c5ccd*5f621:976Cd 
3375C9a f323C5C:245 f6 217977cd3375 
C9a(323C5CCd*5 Ie21 f377Cd3375c9a' 
323c5ccd*5 'e217d" 

1*0 DATA " 1017878cd3375c9af323C 
5ccd*5f42 l4c7ecd3375c9a f323c5 c cd 
45fe215579cd3375c9af323C5c Cd*5 f« 
21bf79cd3375c9af323c5ccd45f«2125 
7acd3375c5a f323C5C Cd*5f421bb7a cd 
3375c9a f 323c5c C d " 

150 DATA "06157*5f*21537bCd33?5 
C9130116010352*5*3* f 5 2 * * 2 0 5 3 * f 5 5 
4 i * *2O2d2d20* f50 5 * * 5 * f *e2O31160* 
0157652061726520676 f 6966 6720"461 

2 0 7 3 7 * 6 f 7 2 6 5 2 0 7 3 6 f 7 5 6 * 6 4 2 0 6 9 6 * 1 6 
0 6 0 1 7 * 6 6 6 5 2 0 6 3 6 f " 

1 6 0 D A T A " 0 6 7 * 1 6 d 7 0 7 5 7 * 6 5 7 2 2 7 7 3 
2 0 6 d 6 5 6 d 6 f 7 2 7 9 2 e 2 0 2 0 A d 6 1 6 b 6 5 1 6 0 8 
0 1 7 3 7 5 7 2 6 5 2 0 7 * 6 8 6 5 2 0 6 3 6 1 6 2 6 C 6 5 7 3 
2 0 6 1 7 2 6 5 2 0 6 2 6 f 7 * 6 8 2 0 6 3 6 f 6 e 2 d 1 6 0 4 
0 1 6 * 6 5 6 3 7 * 6 5 6 * 2 0 7 * 6 f 2 0 * 5 * 1 5 2 2 C 2 0 
7 3 7 4 6 1 7 2 7 * 2 0 7 4 6 1 " 

1 7 0 D A T A " 0 5 3 7 8 7 0 6 5 2 0 7 * 6 8 6 5 6 * 1 6 
0 C 0 1 7 0 7 2 6 5 7 3 7 3 2 0 6 1 6 * 7 9 2 0 6 b 6 5 7 9 2 * 
0 0 1 3 0 1 1 6 0 1 0 * 5 2 * 5 5 0 * c * 1 5 9 2 0 5 3 * 1 5 5 
4 6 * * 2 0 2 d 2 d 2 0 * f 5 0 5 * * 9 * f A * 2 0 3 2 1 6 0 * 
0 1 5 2 6 5 7 0 6 C 6 1 7 9 2 0 7 3 6 f 7 5 6 * 6 * 2 0 7 3 7 * 
6 f 7 2 6 5 6 * 2 O 6 9 6 e 2 0 " 

I S O D A T A 0 6 0 1 6 6 3 6 ' 6 d 7 0 7 5 2 d 1 6 0 6 
0 1 7 4 6 5 7 2 2 c 2 0 2 0 5 4 6 8 6 5 2 0 6 3 7 5 7 2 7 2 6 5 
8 e 7 * 2 0 7 3 7 0 6 5 6 5 6 * 2 0 6 9 7 3 2 0 2 0 2 * 1 6 0 6 
0 1 5 0 7 2 6 5 7 3 7 3 2 0 6 1 6 * - 9 2 0 6 b 6 5 7 9 2 0 7 7 
6 8 6 5 6 4 2 0 7 2 6 5 6 1 6 * 7 9 2 6 0 0 1 3 0 1 1 6 0 1 0 * 
* 3 * 6 * 1 * « 4 7 * 5 2 0 5 3 ' 

1 9 0 D A T A " 0 5 9 0 1 5 0 * 5 * 5 * * 2 0 2 d 2 d 2 0 
* r 5 0 5 * * 9 * r * < 2 0 3 3 1 6 0 * 0 1 5 * 6 6 6 5 2 0 6 3 
7 5 7 2 7 2 6 5 6 ® 7 * 2 0 7 3 7 0 6 5 6 5 6 * 2 0 6 9 7 3 2 0 
2 0 2 6 1 6 0 6 0 1 5 3 7 0 6 5 6 5 6 * 7 3 2 0 6 d 7 5 7 3 7 * 
2 0 6 2 6 5 2 0 6 9 6 e 2 0 7 * 6 8 6 5 2 0 7 2 6 1 6 4 6 7 6 5 
160S015b31202666 ' 

2 0 0 D A T A " 0 5 * * 2 6 1 7 3 7 * 6 5 7 3 7 * 2 9 2 0 
2 d 2 0 3 8 2 0 2 6 7 3 6 c 6 f 7 7 6 5 7 3 7 * 2 9 5 d 2 e 1 6 
e a 0 1 * 4 6 f 7 2 6 d 6 1 6 C 2 0 7 3 7 0 6 5 6 5 6 4 2 0 6 9 
7 3 2 0 3 7 2 4 0 0 1 3 0 1 1 6 0 1 0 2 * * * 9 5 3 * 1 5 0 5 0 
* 5 * 1 5 2 * 9 * 4 * 7 2 0 * 5 * 3 4 8 4 r 2 0 2 4 2 0 4 r 5 0 
5 * * 9 * f * * 2 0 3 * 1 6 O * 

2 1 0 D A T A 0 6 * 3 7 0 1 * 4 6 9 7 3 6 1 7 0 7 0 6 5 
6 1 7 2 6 9 6 4 6 7 2 0 6 5 6 3 6 8 6 f 2 0 6 1 7 * 2 0 6 3 7 5 
7 2 7 2 6 5 6 4 7 * 1 6 0 6 0 1 7 3 7 0 6 5 6 5 6 * 2 0 7 7 6 8 
6 9 6 3 6 8 2 0 6 9 7 3 2 0 2 0 2 4 1 6 0 C 0 1 5 0 7 2 6 5 7 3 
7 3 2 0 6 1 6 a 7 9 2 0 6 b 6 S 7 9 2 0 7 * 6 f 2 0 7 3 7 4 6 1 
7 2 7 * 2 * 0 0 1 3 0 1 1 6 0 1 " 

2 2 0 D A T A 0 5 9 0 6 0 3 * 1 5 0 5 0 * 5 * 1 5 2 * 9 
* e * 7 2 0 * 5 * 3 * 8 * f 2 0 2 d 2 O * f 5 0 5 * * 9 * f * * 
2 0 3 5 1 6 0 * 0 1 * 1 7 0 7 0 6 5 6 1 7 2 6 9 6 4 6 7 2 0 6 5 
6 3 6 6 6 I 2 0 6 1 7 * 2 0 6 3 7 5 7 2 7 2 6 5 6 4 7 * 1 6 0 6 
0 1 7 3 7 0 6 5 6 5 6 * 2 0 ^ ^ 6 8 6 9 6 3 6 8 2 0 6 9 7 3 2 0 
2 0 2 * 1 6 0 C 0 1 5 0 7 2 6 5 " 

2 3 0 DATA " 0 6 0 * * 7 3 7 3 2 0 6 1 6 4 7 9 2 0 6 b 
6 5 7 9 2 0 7 * 6 f 2 0 7 3 7 * 6 1 7 2 7 * 2 4 0 0 1 3 0 1 1 6 
O l 0 3 * 6 * 1 5 3 5 * 4 5 * 6 * 9 * 6 * 7 2 0 * 5 * 3 * 8 * f 
2 0 2 d 2 d 2 0 * r 5 0 5 * 4 . 5 * f * t 2 0 3 6 1 6 0 * 0 1 * 6 
6 1 7 3 7 * 6 5 6 4 6 9 6 4 6 7 2 0 6 5 6 3 6 8 6 f 2 0 6 1 7 4 
2 0 6 3 7 5 7 2 7 2 6 5 6 4 " * ' 

2 4 0 D A T A ' 0 5 * 0 0 1 6 0 6 0 1 7 3 7 0 6 5 6 5 6 * 
2 0 7 7 6 6 6 9 6 3 6 8 2 0 6 9 7 3 2 0 2 0 2 4 1 6 1 0 0 1 5 0 

7 2 6 5 7 3 7 3 2 0 6 1 6 e 7 9 2 0 6 b 6 5 7 9 2 0 7 * 6 f 2 0 
7 3 7 4 6 1 7 2 7 * 2 4 0 0 1 3 0 1 1 6 0 1 0 * 5 3 4 C * f 5 7 
* 5 * 4 * 7 2 0 * 5 * 3 * 6 * f 2 0 2 d 2 d 2 0 * f 5 0 5 * * 9 
4 1 * e 2 0 3 7 1 6 0 * 0 1 5 3 

2 5 0 D A T A 0 6 2 5 2 6 C 6 f 7 7 6 9 6 * 6 7 2 0 6 5 
6 3 6 8 6 f 2 0 6 1 7 * 2 0 6 3 7 5 - 2 7 2 6 5 6 * 7 * 1 6 0 6 
0 1 7 3 7 0 6 5 6 5 6 * 2 0 7 7 6 8 6 9 6 3 6 8 2 0 6 9 7 3 2 0 
2 0 2 4 1 6 1 0 0 1 5 0 7 2 6 5 7 ; - 3 2 0 6 1 6 * 7 9 2 0 6 b 
6 5 7 9 2 0 7 * 6 f 2 0 7 3 7 * 6 1 7 2 7 * 2 4 0 0 1 3 0 1 1 6 
0 1 0 5 * C * r * l * * 2 0 * 6 " 

2 6 0 D A T A 0 5 6 5 2 * 9 * C * 5 2 0 2 d 2 d 2 d 2 O 
* f 5 0 5 * * 9 * f 4 * 2 0 3 6 1 6 0 6 0 1 * C * f 4 1 * * 2 0 
6 6 6 9 6 C 6 5 2 0 2 8 7 3 6 f 7 5 6 * 6 * 2 5 2 4 1 6 0 3 0 1 
5 2 6 5 6 d 6 5 6 d 6 2 6 5 7 2 2 0 * 9 2 0 7 7 6 9 6 C 6 C 2 0 
6 f 6 4 6 C 7 9 2 0 4 C * f 4 1 * * 1 6 0 a 0 1 7 * 6 6 6 5 2 0 
6 3 6 f 7 2 7 2 6 5 6 3 7 * 2 0 

2 7 0 D A T A " 0 5 8 6 0 5 3 * d 2 0 6 6 6 9 6 C 6 5 7 3 
2 4 1 6 O C 0 1 * c 6 f 6 1 6 * 6 9 6 4 6 7 2 0 7 * 6 9 6 d 6 5 
£ 0 6 C 6 9 7 * 7 * 6 C 6 5 2 0 6 C 6 f 6 * 6 7 6 5 7 2 1 6 0 * 
0 1 7 * 6 8 6 1 6 e 2 0 3 3 2 c 3 5 2 0 6 d 6 9 6 * 7 5 7 * 6 5 
7 0 2 * 0 0 1 3 0 1 1 6 0 1 0 5 5 3 * 1 5 6 * 5 2 0 * 6 * 9 * c 
* 5 2 0 2 d 2 d 2 d 2 0 * f 5 0 

2 6 0 D A T A " 0 6 3 0 6 5 4 4 9 * f 4 * 2 0 3 9 1 6 0 6 
0 1 5 3 * 1 5 6 * 5 2 0 6 6 6 9 6 C 6 5 2 4 1 6 0 3 0 1 5 4 6 8 
6 5 2 0 7 3 6 f 7 5 6 * 6 4 2 0 6 d 6 5 6 d 6 I 7 2 7 9 2 0 7 7 
6 9 6 C 6 C 2 0 6 4 6 f 7 7 2 0 6 2 6 5 1 6 0 a 0 1 7 3 6 1 7 6 
6 5 6 * 2 0 6 6 6 f 7 2 2 0 6 c 6 1 7 * 6 5 7 2 2 0 7 5 7 3 6 5 
2 6 2 0 2 0 * 9 7 * 2 0 7 * 6 1 " 

2 9 0 D A T A " 0 5 7 1 5 6 b 6 5 7 3 1 6 0 C 0 1 6 1 6 C 
6 d 6 f 7 3 7 * 2 0 3 3 3 2 * b 3 a 2 0 7 3 6 1 7 6 6 9 6 4 6 7 
2 0 7 * 6 9 6 d 6 5 2 0 6 1 6 2 6 f 7 5 7 * 1 6 0 * 0 1 3 3 2 4 
3 5 2 0 6 d 6 9 6 * 7 5 7 * 6 5 7 3 2 4 0 0 1 3 0 1 1 6 0 1 0 3 
5 2 * 5 5 6 * 5 5 2 5 3 * 5 2 0 5 3 * f 5 5 * 4 * * 2 0 2 d 2 d 
2 d 2 0 * f 5 0 5 * * 9 * f * * ' 

3 0 0 D A T A " 0 6 6 7 7 2 0 3 0 1 6 0 6 0 1 5 7 6 5 2 0 
7 7 6 9 6 C 6 C 2 0 7 2 6 5 7 6 6 5 7 2 7 3 6 5 2 0 7 * 6 6 6 5 
2 0 7 3 6 f 7 5 6 * 6 * 1 6 0 8 0 1 7 3 7 * 6 t 7 2 6 5 6 * 2 0 
6 9 6 * 2 0 6 d 6 5 6 d 6 I 7 2 7 9 2 * 2 0 2 0 * 1 6 C 6 C 2 0 
7 3 6 f 7 5 6 * 6 * 1 6 0 * 0 1 7 7 6 9 6 C 6 C 2 0 6 6 7 2 6 t 
6 d 2 0 6 4 6 f 7 7 2 0 6 1 6 * " 

3 1 0 D A T A " 0 6 7 7 1 2 0 6 2 6 5 2 0 7 0 6 C 6 1 7 9 
6 5 6 * 2 0 6 9 6 * 1 6 0 C 0 1 7 2 6 5 7 6 6 5 7 2 7 3 6 5 2 4 
2 0 2 0 5 * 6 8 6 9 7 3 2 0 6 3 6 1 6 4 2 0 6 7 6 9 7 6 6 5 2 0 
6 1 6 d 6 1 7 a 6 9 6 * 6 7 1 6 0 * 0 1 6 5 6 6 6 6 6 5 6 3 7 * 
7 3 2 4 2 0 2 0 5 * 6 8 6 5 2 0 7 2 6 f 7 5 7 * 6 9 6 * 6 5 2 0 
6 9 7 3 2 0 7 3 6 5 6 c 6 6 2 d " 

3 2 0 D A T A 0 6 3 9 1 1 6 1 0 0 1 6 9 6 * 7 6 6 5 7 2 
7 * 6 9 6 * 6 7 3 * 2 0 7 * 6 6 6 9 7 3 2 0 6 d 6 5 6 1 6 4 7 3 
2 0 6 2 7 9 2 0 7 5 7 3 6 9 6 e 6 7 1 6 1 2 0 1 6 9 7 * 2 0 7 * 
7 7 6 9 6 3 6 S 2 c 2 0 7 * 6 S 6 5 2 0 7 3 6 f 7 5 6 * 6 4 2 0 
7 7 6 9 6 c 6 c 2 0 6 2 6 5 1 6 1 * 0 1 6 * 6 f 7 2 6 4 6 1 6 c 
2 0 6 1 6 7 " 

Listing 4 

1 " l e a p 29555 l e t spj=7 
1 0 Dflpcp 5 BORC-EP 5 INC 0 g 

CI3M' 1 CL3 PA'.DOHISE USB 200 
0 0 6 E E P . 0 1 2 0 500 ^ET a»use 6 5 1 5 1 SO i 1000 CL5 CMNDOMIZE |J5R 30265 1001 SO SUB 9000 1032 RANDOMIZE USP 65025 PRINT «T 14.14 OK BEEP 1 30 CLi 

GO TO 10 
1100 CL; PANDCMirs USR 30233 
1101 PAINT AT e .2S i Pd GO 6uB 5 
000 1102 POKE 65053,tF3 RANDOMIZE J 5P 65053 PAUSE 10 GO TO 10 1200 CL! RANDOMIZE USP 30297 PR IN" AT * , 22 J t'd 
1201 INPUT SPt id ~> [ 1 - 8 J " +CHP S > ,IPd IF iF d >6 OP IPd 1 "IE N GO TC 1201 1202 PRINT AT * 22.ipd 6SCP 1 3 0 GO TO 10 1300 CL* PANCCMIZE USP 30311 GO SUE 5010 GC 5U6 9000 

1301 INPUT *5t*ct ? >".steps LE T x«INT (125 SttPS) FOP 4=128 T C 253 ?TEC- POKE 55056 a RAND QMIZE USP 65053 NEXT a 1302 GO -0 10 1*00 CLS RANDOMIZE USP 30325 GO SUB 9010 GO SUB 5000 1*01 INPUT "SttPI ? >" ittPi LE T ^«INT (125/S 14 PS I : FOR »»253 T 
0 12c STEP =0KE £5056.a. PAN DOMIZE JSP 65053 NEXT a 1*02 GO TO 10 1*03 INPUT 3t4Pi >".lttp» LE T -CrlN"1- (125. S PS ) FOP Jsl28 T C 253 STEP * POKE 65056.i PAND OnIZE USP 65053 NEXT a POKE 65 056.128 
I5O0 CLS RANDOMIZE USP 30339 GO SUE 5010 GO SUE 9000 FOR •Pd TO 1 5TEP -1 POKE 65058 t RANDOMIZE USA 65053 NEXT t GO TO 10 1600 CLS RANDOMIZE USP 30353 GO SUB 5010 GO 3UC 5000 FOP t• 1 TO iPd POKE 55056. I PAIMDOMIZ E USP 55053 NEXT GO TO 10 

1700 CLS PANDOMIZE USP 3036" 1701 INPUT "Fi 7 >", LINE 
a s IF LEN *»>1C THEN GO TO 1701 1702 LOAD a >C0tE 32765,32256 GO TO 10 1600 CLS PANDOMIZE USP 30361 GO SUB 9000 1801 I N P U T "FiIenaae 7 "; LINE as IF OP LEN a».>10 THEN GO TO 1501 1602 SAVE asCODE 32766.32256 1503 INPUT "U«rify * < y / rn >"; L INE bS IF c ( 1 1' " OR b«i.l«="Y TMEN UERIFY a fCODE 3276S.32256 180* GO TO 10 
1900 CLS • PANDOMIZE USP 30395 PANDOMIZE USP 6 5105 PRINT AT 21 .0 PAPER 2, INK 7 6PIGMT 1 PL ASM 1. Any GO SUB 9003 PR INT AT 21,0 Sound f*v*r»6d.": 6 EEP i 30 BEEP 1.32 GO TO 10 8999 STOP 9000 IF InkEY$ = " THEN GO TO 900 
0 
5001 RETURN 9010 PRINT AT 6 16.spd RETURN 
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Reach the 
top with . . . 

f l LCI Q 
Educational Software 

Amstrad fdisc/tape) Electron 
BBC (tape/40 or 80 track disc) 
Spectrum Commodore 6 4 
(Apple . V I C . Z X 8 1 , N E C P C 8 2 0 1 A 1 

COMPLETE SELF-TUITION GCE COURSES 
(Each 24 programs, £24) 
(£5 off total for 2, £ 1 0 off total for 3) 

MICRO M A T H S Course taking 
beginners to O-Level. 24 programs 
on 59 topics with 2 books. 
MICRO ENGLISH (BBC, Electron). 
Course taking beginners to English 
Language O-Level. Incorporates 
real speech, no extras required. 2 
discs/tapes. 
MEGA M A T H S (BBC, Electron). A-
Level course for mature beginners, 
A-Level Students or Micro Maths 
users. Covers 105 topics on 2 
discs/tapes + 2 books. 

Send coupon, or phone orders or requests for free 
colour catalogue to: 

LCL, (Dept. Y), 2 6 Avondale Ave. . Staines, Middx. 
Telephone: 0 7 8 4 5 8 7 7 1 (10am - 10pm) 

Name 
Address. 

Title 
Computer Disc/tape. 

PRINTERS 
Anodex 
Epson LX80 
Epson FX80 
EpsonRXIOQFl 
EpsonfXIOO 
Epson LQISOO 
Brother HRS 
Brother Ml 009 
Brother HR10 , 
Brother HR15 
Brother HR 2 5 
BrotherHR3S 
Commodore MPS 001 . 
Commodore MPS 803 
Commodore OPS 1101 
Conor PW"I080_. 
CononPWU56 
Doisysiep 2000 
ttogolbxanKPBlO 
KogoloxonKP910 
Juki 6000 
Jul. 6100 
SmilhCorono Foi1ext80 
Smith Corona D100 
Star SGI 0 
ShmwoCf*80 
SmiVovho GP500A 

P . O . A . 
£ 1 9 9 
£ 3 0 9 
£ 3 2 4 
£ 4 2 5 
£ 8 9 5 

£ 8 2 
£ 1 4 9 
£ 2 3 9 
£ 3 1 2 
£ 5 9 9 
£ 6 9 5 

£86 
£ 1 1 9 
£ 1 6 4 
£ 2 3 4 
£ 3 5 5 
£ 2 1 9 
£ 2 3 4 
£ 3 5 5 
£ 1 9 9 
£ 3 0 9 
£ 1 3 9 
£ 1 7 9 
£ 2 0 5 
£ 1 6 5 

£ 9 9 

C O M P U T E R S 
AmitfodPCW8J50 
Amstrad 178 Green 
Amstrod 178 Colour 
Apricot ME 
ApncotFl 
Apricot F? • Motile 
ApocoiF 10 i Mouse 
Apricot FPI Portoble 
Atar,570SI 
Commodore C64 — 
Commodore CI 28 
Commodore 1541 Disk 
Commodore 15700ni 
Commodore PC 10 
SonyoMBC5S5 
Sine loir Ql 
Sinclair Spectrum Plus 
IP + P to Eurof 

£ 3 8 9 
£ 2 4 9 
£ 3 3 9 
£ 5 1 9 
£ 6 9 9 

£ 1 1 4 5 
£ 1 7 4 5 

£ 7 9 9 
£ 6 0 9 
£ 1 1 9 
£ 2 1 9 
£ 1 2 5 
£ 1 6 9 

£ 1 3 8 9 
£ 6 4 9 
£ 1 6 9 

£ 9 5 

Europe Ell 001 
M O N I T O R S 
M*rovitecl431D5 E165 
M«rovrtec 1451DS £219 
M«rovriecl45IDQfCH.) £226 
Send lor Our Ml pnee lij) on a< Computer 
Products Peripheral. Consumables and 
Disks 
4 Day Insured Oelivery £7 • VAT 
24 Hour Insured Delivery £10 • VAT 

CREDIT CARD HOT-LINE 
01-760 0014 

All prices exclude VAT 
Export Enquiries Welcome 

Galaset Ltd, 30 Bayford Road, 
Littlehampton, West Sussex. 

T » 

THE PIONEERS OF POM SOFTWARE FOR THE AMSTRAD NOW PRESENT -

PROTECT 
WORD PROCESSOR 

TO THE ARNOR STANDARDS 

'UTOPIA 
BASIC UTILITIES ROM 

(Prod Code EU) 

* £29.95 

• S P E E D - T O U C H T Y P I N G S P E E D & S U P E R - F A S T S C R E E N H A N D L I N G 
• S I M P L I C I T Y - S O E A S Y T O U S E & I N C L U D E S C O M P R E H E N S I V E H E L P 
F A C I L I T I E S 
• P O W E R • S O M A N Y F E A T U R E S LOAD. MERGE. SAVE. POWERFUL F IND 4 
REPLACE. COUNT. CATALOGUE. INSERT DELETE W O R D WRAP. JUSTIFY BLOCK 
C O M M A N D S TABS. MARKERS, MARGINS. FORMATTING. HEADERS & FOOTERS. 
FULL/EASY PRINTING. QUICK C O M M A N D ENTRY FOR EXPERIENCED USERS DIRECT 
ACCESS TO DISC/EXTERNAL C O M M A N D S 

N E E D W E G O O N ? 

• R E M E M B E R * P r o l e x l is a v a i l a b l e in T a p e / D i s c / E p r o m or A D 1 C a r t r i d g e 

' R E M E M B E R A L S O ' "It t h i s is the i r ed i to r . I w a i l w i t h b a i t e d b r e a t h lor t h e i r 
w o r d p r o c e s s o r . . . " 
(ACU JUNE 65) 

THE PROFESSIONAL TEXT EDITOR AT A 
SENSIBLE PRICE:-

40 K 
USER 
RAM 

V / 

[HQS. 
CREDIT CABD 
SALES ETC 
01-4M-622] 

FOR PROTE XT |P| OF) MAXAM (Ml ON CPC 464 
BOW • AO' CAfllRiOGl no* ADIPor AOIW. E49 95 
I6H CPflOM ALONE icode EPqi EWi C3995 
DISCS iO»wOMi C2695 
CASSETTES iCPwCMl C1995 

For the CPC 664 Please quote AD2P A02M and 
Add CS FPROMS DISCS a CASSETTES are the same 
cooes and prices as the CPC 464 

Trade & Overseas Orders Welcomed 

SEND LARGE SAE FOR FULL CATALOGUES 

TURN PRO TODAY!! 

Beebug's TOOLKIT is the standard utilities R O M lor ihe BBCM.croand 
has so<d thousands ol copies Now the author has written an Amstrad 
version Available only on R O M Ihe program contains numerous Basic 
Programming AIDS including search/ re place within Basic program, 
listing basic variables, moving basic lines, load, save, verity, lype. dump 
format, copy and much more 
ALL INCL PRICE £29.95 
AND GREAT NEWS FOB MACHINE CODE ENTHUSIASTS 

MAXAM 
IN CARTRIDGE NOW ONLY C40 9S <lncl VAT. p4p| 
NOW ALSO AVAILABLE IN ROM ALONE FOR ONLY C39 9S 
ALL VERSIONS NOW CONTAIN FULL SPECIFICATION 
EKSC M S 9 4 TAPE C199S 

PRESS COMMENT 
-Vnnoreriv* cfewce rilisarticle '.miflea on in ARVOR c-ff/iw 
W*;< worm rue moAMSTRAD COMPUTER USER 
'Assemblers Moa no r a f t e r arnop is ifl* 6en I **** see" 

COMPUTING W T AMSTRAO 
'Aosoivre - ARNOR musr 6e rhe mtriii reeders* 

POPULAR COMPUTING WEEKLY 
Ow'e Spec>al MteuH to match' 

- COMPUTING TODAY 
• too* congratulated on A superOiOO de'imfe'f rne 
Bell HOME COMPUTING WEEKLY 
'A pfoduct no senous AMS FRAO ulwt can M'fotd to be anl10vl' YOUR COMPUTER .OM CAI„ )0CI 

IN GOOD COMPUTER STORES EVERYWHERE - OR DIRECT. 

•f-* 

PLEASE SEND ME 
I PRODUCT CODE) iPfllCE) 

Total £ 

I enclose Cheoue'PO lor C 
iPAVAfllf lAMOO itOl 

OR 
Please detxt my Access/Visa 
crd M , r m r n n i i m i m 

NAME 
ADDRESS 

SIGNATURE 

ALL TRAOE/CREOIT CARO SaLES E NOUIRlES ETC01 «6t 6223 
SEND TO ARNOR Ltd Oept Y. THE STUDIO. LEDBURY PLACE, CROYDON, SURREYCRO IET 

U 
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Looking forward to a high-tech Christmas? 
Then come along to the C H R I S T M A S MICROFAIR at the 

Horticultural Hall, London SW1 on the 14th December. 
It's enough to make even Santa Claus's eyes light up. 
Eivrything you ever wanted for the ZX Spectrum, Spectrum + 

and the QL under one roof, in one day of non-stop computer 
entertainment. 

Software, hardware, books, add-ons, printers, monitors, user 
clubs, magazines, computers, and a fantastic range of gizmos that 
are not generally available in the shops. 

There's all those 'just released' programs for the Spectrum and 
QL, and more than one opportunity of getting something at special 
"show" prices. 

Send for reduced-price advance tickets now. 

CHRISTMAS MICROFAIR 
D E C E M B E R 1 4 T H 1985 , H O R T I C U L T U R A L H A L L 

GREYCOAT S T R E E T / E L V E R T O N S T R E E T L O N D O N S\V 1 
1 Oam ~ 6 p m 

A D M I S S I O N ' : C I . 7 5 ( A D U L T S ) ; E l . 2 5 ( K I D S U N D E R l lyrs) r SEND FOR REDUCED PRICE ADVANCE T I C K E T S TODAY 
Send In Mike Johnston (Organiser). Dept VC ZX MICKOFAIRS. 
71 Park Une. London N17 OHG. 
Please send me advance tickets 
(Adult ©11.25) 

STOPPi" 
6 0 - 8 0 % RABATT!!! 

VI KAN NU ERBJUDA ER ENGELSKA KONKURSLAGER TILL ABSOlUTA 
BOTTENPRISERHI 
PROGRAM FINNS FRAN BL.A FOUANDE TILLVERKARE 
A&F, ARTIC, BUGBYTE, CDS, CRL, CRYSTAL, DK'TRONICS, HI TECH, 
IMAGE, LOTHLORIEN, MICROMANIA, MlCROMEGA, MOGUL PHIPPS, 
OCEAN, QUICKSILVA, R. SHEPARD, SINCLAIR, SOFTEK, VIRGIN, 
VISIONS, VORTEX, ULTIMATE, PSS. LLAMASOFT. ALLIGATA, RABBIT, 
SOFTEK, SOLAR. STATESOFT, ANIROG, MICRODEAL 

•
FYNDPAKET1 I I FYNDPAKET 7 
5 SPEL, 199s- I I 10 SPEL, 379 : -

•
( YNDPAKET 4 
20 SPEL, 6 9 9 : -

/ 

• 
5 SPEL, 199: -
FYNDPAKFT 3 
15 SPEL. S 4 9 i -

TILL FOLJANDE DATOR 
U SPECTRUM O VIC-20 • VIC-64 CJ ATARI 
U ZX-81 • ORAGON LJ ORIC L.J BBC 

EXTRA!!! 
VID BESTAUNING INOM 10 DAGAR ERHALLER DU GRATIS SUCCE-
KASSEnEN "SPELDORADO" 
(8 ST SVENSKA MASKINKODSSPEL. VAROE 149 -.) 

MOMS & PORTO INGAR, INGET TILLKOMMER 
OBSIH ENDAST ORIGINALKASSETTERH! 

NAMN . 

ADRESS 

POSIADRESS 

TELEFON 
VI AR EN AVSKANDINAVIENS STORSTA DISIKtBUFOKtH 
AV HEMDATORPROGRAM MED DE LAGSTA PRISERNA 

VID KATALOGBESTALLNINGVG. ANGE DATORSORTOCHBIFOGAS; 
FOR PORTOT 

SWESCOT 
BOX 213 

121 02 JOHANNESHOV 
SVERIGE 

08-39 27 00 

5 U P E R CHflMP Qui«t operation. 
100 char, per icc., 

graphic capability, 
self test mode, paper feed 

button. Many units in 
operation throughout the UK. 

corn 81 

Please send me. .advance tickets 
(Chi id under 14 @£ 1.00) 

Name: 

Address:. 

Please include a stamped, self-addressed envelope and make cheques/POs payable 
toZX Microfair 

E X H I B I T O RS. C A L L M I K E J O H N S T O N O N 0 1 - 8 o l 9 1 7 2 
FO R D E T A I L S O F STA N I ) A V A I L A B I L I T Y . 

Interfaced to -
COMMODORE 64A/IC 20. 
ATARI, BBC B (state which required)* 

• rU#i m . Pfinien »i C50 9S« jeh . >ni«rl*c«d to* 
! M J o v l K " nt C 95 AM pre*! inc«uii»eol VAT po»H9» «od (MCk.nq 

Acc«ifBarciavc«d No.. 
Nwrw 

of ch*quc/PO #oc'ot«S 

I To DEAN ELECTRONICS LIMITED GltrnM* I m t n t Road. Aicot. B « k * i , « SL6 8J® 
T«Hphone 0344 B8!i661 T«i»« 849247 Ott«r w b i K t to M i b t x h i v . 
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THOUGHTS & CROSSES 
37 MARKET STREET, HECKMONDWIKE, WEST YORKS 
COMPUTERS 

I III <1« • 1>t> M Cm i 11 na • nn aa, >» i nun 01* . |. t« F»K I 1» • r» l«l (W mi . in 

DISK DRIVES 

m (Bill MI« — «!J3 mi l mm !• Mta 
— mil m i u — • Kill Waljtt M> n H i am IS3V •» f« km — •a HTM R hfl. . Kni I WB1*! I I l l • 

» tl (imim hwlM MP<t OHU pi • mu m 
tmt <» I m* in s«* w»i«. Can hw rwi i 

1 U l Cmn*m • mi —tl 
M l n It IV 

PRINTER PAPER 

MONITORS 
Hi.ixtt 11)1*1 HMM m MM I* MC Md 

(I (IM 

COMMODORE PERIPHERALS 
m KM ' (M - - 10* (lit 

CM Ma Mi h. a* WwWieH (pi'afi IM vut Mil Pat *iir» i •mm lat In (It lit ii iprf caw*«l ....... III 

U* UtK 

UNCIAIR OL 

VttlMH 143IMZ a. (1M a.1.̂ ,1 lltrnc imlm a...... usiwt im ivw na> «..»». a— 
fan. IKBtMr 

ft tin tm m on 

a.1.̂ ,1 lltrnc imlm a...... usiwt im ivw na> «..»». a— 
fan. IKBtMr 

K W M IIW 
tin tm m on 

a.1.̂ ,1 lltrnc imlm a...... usiwt im ivw na> «..»». a— 
fan. IKBtMr (iit i*a>, tan nit laa, ft *Mia aa ml MM Iniiw IM I.PM> Wtt: i1 baa. faw IP HM. IM 

BSC PERIPHERALS 

GCI XI tcr OCT 

MEMOTECH 

•ri.ll] 

rut 
urn ci* (tin 
DM it n im iu (IM 

I I I H It* ItM It* 
( IM l(M IIK MM 
ni (tH It* no MB (lit (lit (TIM 

IMM III H tl)M in w 
i i i h nm II I.I lii.M lutt (44 tt I«M into (I1H mi 
(11 M II) w tin it n hi • 
DIM IT It lilt (III (1)1 (11M (lit) (ll« (III (IM (1)1 (71 M (II* (II* 
(II* (MM (MM (II* (II* (Mt (tIM (1IM III* (IIM (DM (iia 
( J I M 

(MM riiM (il* (in (MM (IIM (»M (If (IIM IMM (MM IIM inn ID* I11M mm (IIM (Hit (IIM ll«» (lilt ItM 
I IB (II H IIM (IIM (IIM (ItM (If M («« (DM (Itlt IMM IHH IMM 

Tab Ctmm . IK fmm Ihna, (M ...I tn a ii i u I> •Cat - 1, a. n. • (M la* n. ihf i i u a,-.,,,. «* It 1111 . lata (M H a n :-dat (II 
am It* (1) Q last, u Ua 111 a L.nippti SM III ft hail Una ' T'. | (« 01 Itiaaat Sua IN «.«. ft IM III ft Urn- • Mt (11 

(I* CM (11 

Tel: (0924) 402337 for General Enquiries. 
ALL PRICES INCLUDE VAT & CARRIAGE Shoo «wi 9 Scm Mgn Sll, Vj.il Oda. 9 Bum Won Sal Antwwphon* oulwla lhau hour*. 

Tel: (0924) 409753 for Access Visa 
EXPORT ORDERS WELCOME 
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[COMPETITION 

I 

COMPETITION RULES 
The winners of the 
competition will be the 
people who, in the view of 
the editor, come up with 
the most interesting or 
amusing ideas for what 
their computers might be 
transformed into. 
The names of the winners 
will be printed in the 
February issue of Your 
Computer. 
All entries must arrive at 
the Your Computer off ices 
by the last working day in 
December 1985. 
Each person may enter 
the competition only 
once. 
Entries to the competi-
tion cannot be acknow-
ledged. 
No employees of Busi-
ness Press International 
or their relatives may enter 
the competition. 
The decision of the editor 
is final. 
No correspondence on 
the result of the competi-
tion will be entered into. 
Business Press Inter-
national assumes no res-
ponsibility or liability for 
any complaints arising 
from this competition. 

16 Transformer Dinobots worti 
each. We need to find homes for 
four Grimlocks, four Snails, four 
Sludges and four Slags. These 
Dinobots can be flipped from robots 
into prehistoric monsters to "defend 
Earth's primaeval outer fringes from 
the Evil Deception." We're alio 
giving away 50 Spectrum and 50 
CBM-64 copies of Ocean's new 
Transformer game. 

All you have to do is 
send us drawings or 
written descriptions 
of what you think 
your computer might 
be transformed into. 

TRANSFORMERS 
Don't forget to enclose this 
coupon, or a photocopy of 
it, when you send In your 
entry to Transformers 
Competition, Your Com' 
puter, Room L221 , Quad-
rant House, The Quadrant, 
Sutton, Surrey SM2 5AS. 
Name 

Address 
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Rocketman 
f you enjoyed M a d 
Caverns you ' l l go 
bananas over Rocket 
Man Mike — another 

commercial quality game from 
Karl Jeffery, the author of one 
of 1984'scharttoppers, Mulant 
Monty. 

Guide M i k e around 10 
screens collecting the amulets. 
Moving to the top of the screen 
takes you to the bottom of the 
next, so learning the geography 
of the place is easy. 

To enter the game type in and 
save listings I and 2. On the 
other side of your tape save: 
10 CLEAR 32667: LOAD "" 

CODE 32668: PRINT USR 
39202 

Save it with: 
SAVE "ROCKET" LINE 10 
Now load and run listing 1. 
When it has finished Poking the 
machine code into memory. 

/ isting I, 

Right 
Left 

load and run listing 2, which 
Pokes the second part of the 
code. You can then save the 
blocks of code together, after 
the loader program, by typing: 
SAVE "code" CODE 50000, 

6500 
The controls for the game arc as 
follows: 
Z,C,B,M,Space 
Caps.X.V.N, 
Symbol Shift 
Q,W,E,R,T,Y,l,0,P Thrust up 
A,S,D,F,G,H,J,K,L Hover/Stop 
1 Pause 
Caps and Space Quit the 

game 

A 15-scrcen version of the 
game, with extra music, is 
available for £3.50, while a full 
source code listing is available 
for £1.50. Write to Karl Jeffery, 
27 Testcombe Road, Alver-
stoke, Gosport, Hampshire 
P p l 2 2HL. 

VL 

1 REM r o c k o t d a t a 1 
2 CLEAR 4 9 9 9 9 
5 DEF FN o ( o * >=CODE a » - 4 8 - 7 * ( 

a « > " 9 " > - 3 2 * < a » > " 2 " ) : DEF FN h ( a * 
)=FN a ( a » ( l ) > » 1 6 + F N a ( a * ( 2 ) > 

10 LET a = 5 0 0 0 0 : FOR x = 1 0 0 TO 5 
9 0 STEP 10 

2 0 READ at: LET t=VAL a * < TO 5 
) : LET a » = a » ( 6 TO ) : I F LEN a * / 2 
< > I N T (LEN a * / 2 ) THEN PRINT AT 1 
6 , 0 ; " L e n g t h e r r o r i n l i n e " : x : S 
TOP 

4 0 POKE a . F N h ( a » ) : LET t = t - P E 
EK a : LET a = a + l 

5 0 LET a $ = a » ( 3 TO ) : I F a * < > " " 
THEN GO TO 4 0 

6 0 I F t THEN PRINT AT 1 6 . 0 ; " E r 
r o r i n l i n e " ; x : STOP 

7 0 PRINT AT 1 6 . 0 ; " L i n e " ; x ; " O 
K" 

8 0 NEXT x 
100 DATA " 0 1 7 3 8 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 

0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 3 2 0 3 0 3 0 3 4 5 0 4 0 4 
4 4 0 6 0 5 4 3 4 2 4 7 0 7 0 7 0 7 0 7 0 4 0 4 0 4 0 4 0 7 0 7 
0 7 0 7 4 34 34 34 34 24 24 24 2 0 2 0 6 4 24 6 0 5 0 5 
0 5 0 5 0 2 0 2 4 2 0 2 0 7 0 7 0 7 0 7 0 3 0 3 0 3 0 3 0 5 0 6 
0 5 0 6 4 7 4 7 4 7 4 7 0 7 0 7 " 

1 1 0 DATA " 0 1 9 9 2 0 7 0 7 0 3 0 3 0 3 0 3 0 6 0 7 
0 6 0 7 4 4 4 4 4 4 4 4 0 7 0 7 0 7 0 7 0 7 0 7 0 0 0 0 0 0 0 0 
00000000000000000000000000000000 
000000000000000000000000001e2727 
2 f l e 0 c 1 f 3 b 3 b 3 b 3 7 l e 0 c 1 C 0 0 0 0 0 0 0 0 7 8 
7 8 f 8 f 8 7 8 7 0 7 8 0 0 0 0 

120 DATA " 0 3 9 3 6 0 0 0 0 0 0 0 0 0 0 l e 2 7 2 7 
2 f l e 0 e l f 3 b 3 b 3 7 3 f 1 6 l a 3 6 0 0 0 0 0 0 0 0 7 8 
78f8f6787878000000000000001e2727 
2 f l e 0 c I f 3 b 3 b 3 3 3 f i e 3 0 0 0 0 0 0 0 0 0 0 0 7 8 
7 8 f 8 f 6 7 8 7 8 7 8 0 0 2 8 2 0 4 8 2 4 0 0 0 0 1 e 2 7 2 7 
2 f l e 0 c l f 3 b 3 b 3 3 3 f ' 

130 DATA " 0 6 2 5 8 l e 3 0 0 0 0 0 0 0 0 0 0 0 7 8 
7 8 f 8 f 8 7 8 7 8 7 8 0 0 1 0 0 8 2 4 5 0 0 0 0 0 0 0 0 0 1 a 
l e 1 f 1 f l e l a I e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 e 4 e 4 
f 4 7 8 3 0 f 8 d e d e d c a c 7 8 3 0 3 8 0 0 0 0 0 0 0 0 1 e 
l a 1 f 1 f l a l a I a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 a 4 a 4 
f 4 7 8 3 0 f 8 d c d c o c f c " 

140 DATA " 0 5 9 8 4 6 8 5 8 6 c 0 0 0 0 0 0 0 0 1 e 
l a I f I f I a l a l a 0 0 1 4 0 4 1 2 2 4 0 0 0 0 7 8 a 4 a 4 
f 4 7 8 3 0 f 8 d c d c c c f c 7 8 0 c 0 0 0 0 0 0 0 0 0 0 l a 
l a 1 f 1 f l a l a l a 0 0 0 8 1 0 2 4 0 a 0 0 0 0 7 8 a 4 o 4 
f 4 7 8 3 0 f 8 d c d c c c f c 7 8 0 c 0 0 0 0 0 0 0 0 0 0 7 0 
5 8 c 8 0 8 1 8 3 0 2 0 3 0 1 8 " 

150 DATA 1 0 3 1 5 7 0 C 0 6 0 3 0 0 0 0 0 0 0 0 0 0 

00030e08e8b880C040C0800000000000 
0101c16121331«0a0a0c00000040a0a0 
a020311312121a0a0o06000002le3018 
0f010000000000000000000300000000 
00e038704060301e" 

160 DATA "03500033ee08003040c08 
0818101C040603000000030600000000 
0000e0b0909c860c 38e0800006040406 
03018080c04040612f38000000000000 
00808080c04040C00000000003010101 
0101000000000000 

170 DATA "022790000000000000000 
00808lc76434lc000000000000000000 
000107040C080C06020203010000000C 
3fe30101000000000000006000000000 
80a03c0700000001070c040600000000 
00000080c07030a0' 

180 DATA "0899200000000fe fa fa00 
e f e f e f 0 0 f e f a f a 0 0 e f a f a f 0 0 f e f e f a 0 0 
a f a f a f 0 0 f a f a f a 0 0 d f d f d f 0 0 0 0 0 0 0 0 0 0 
0000000003030c0a302da0b603020a0b 
3036c0db00b600db00b600dbc 0c07050 
0cdc036d00db006d" 

190 DATA "0754100db006d00000000 
00000000c04030b00c6403b700db006d 
00ad006d00db006a00db006d006a00db 
00b600b7007600db00b600b 7 a 5 9 9 a5c 3 
a599a5c3a599a5c3a599a5c3864a324a 
864a324a864a324a" 

200 DATA "0891 7 8 6 4a324aa5d5f0c4 
b lc4b5c6c5f0a4c091f5d0b415471b55 
15ab47455b8b2 f11435b075 f00 f f f f f b 
bf fdb7a94a54a2448025800200f f f 7 f f 
bfad562d4495480288000a04000a110d 
16021f20070dl101" 
210 DATA "087000101010100007844 

80b8c4f0888890808080808014004108 
8 0 2 4 c 0 a f f 0 c 2 9 0 0 4 a 2 0 9 8 3 a 8 1 2 0 0 4 8 0 1 
0 c 7 f f f f f 7 f 0 f a l 0 8 7 d f a f f 0 f f f 1 0 2 9 c 6 
C62910f f844a31314a84f f00 f f844a31 
314a84f f21528c8c" 

220 DATA "096625221ff00235da255 
4955a2dddda2554955a25d23c4ba4 5aa 
92aa45bbbb45aa92aa45bac4c08f3f32 
737b6c6a737b6c6a333 f8 fc003 f l f cac 
36bac6aa36bac6a63cfcf10303040a15 
2d5b8bb3582b2dl5" 

230 DATA "08248150a04038040a050 
68b4a29a34a8685050a040808a8adada 
daaaaaaa8a8a8a8a8a8a8a8a97979494 
a4a4a4c6c6a4a4a49494979700003828 
3804040602070607030300000000a0a0 
a010101808fc4c lc " 

240 DATA "02479f818000000001c14 

l c 0 4 0 4 0 6 0 2 0 7 0 6 0 7 0 3 0 2 0 0 0 0 0 0 0 0 0 0 0 0 
3 8 2 8 3 8 0 8 0 8 f c 0 c b e f 8 0 8 0 0 0 0 0 0 0 0 0 a 0 a 
0 e 0 4 0 4 0 4 0 4 0 f 0 c 0 f 0 7 0 6 0 0 0 0 0 0 0 0 3 8 2 8 
3 8 1 0 1 0 1 0 1 0 f 8 1 8 f 8 f 0 3 0 0 0 0 0 0 0 0 0 0 0 0 1 
0 3 0 3 0 7 0 7 0 f 0 f 0 f 0 f " 

2 5 0 DATA " 0 3 6 9 5 0 7 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
8 0 8 0 c 0 4 0 6 0 a 0 a 0 6 0 c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 1 0 7 0 f 0 f 0 f 0 6 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 7 0 f 0 f 0 a 0 a 0 4 0 c 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

• 0 3 0 3 0 7 0 7 0 f 0 f 0 f 0 f 0 7 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
8 0 8 0 c 0 4 0 6 0 a 0 a 0 6 0 " 

2 6 0 DATA " 0 3 2 9 5 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 a 0 f 0 0 0 7 0 7 0 3 0 3 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 8 0 6 0 b 0 d 0 f 0 a 0 c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 6 1 3 0 c 2 b 1 7 1 7 0 b 0 c 0 3 0 0 0 0 0 0 0 0 0 0 0 0 8 0 
b 0 a 4 1 8 a • 7 4 7 4 a 8 1 8 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 5 1 6 0 9 3 3 1 3 0 9 0 6 " 

2 7 0 DATA " 0 2 8 7 3 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
B 0 d 0 3 4 c 6 6 6 6 4 c 8 3 0 c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 5 1 6 0 9 0 b 0 9 0 6 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 d 0 3 4 c 8 6 8 c 8 3 0 c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 1 0 6 0 9 0 6 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 C 0 3 0 4 8 3 0 C 0 0 0 " 

2 8 0 DATA " 0 2 4 4 3 0 0 0 0 0 0 0 0 0 1 0 3 0 3 0 1 
0 0 0 0 0 1 0 2 0 0 0 3 0 4 0 4 0 4 0 2 0 c 0 0 1 0 b 8 b 8 1 0 
a044 f 8 4 0 C 0 3 0 1 8 0 8 0 8 0 4 1 8 0 0 0 0 0 6 0 f 0 6 
0 0 0 0 0 1 0 2 0 0 0 3 0 4 0 2 0 6 0 0 0 0 0 0 1 0 3 8 3 8 9 0 
6 0 4 0 f 8 4 0 4 0 b 0 1 0 1 8 0 8 0 8 1 0 0 0 0 0 0 6 0 f 0 6 
0 0 0 0 0 3 0 0 0 7 0 5 0 c 0 0 " 

2 9 0 DATA " 0 3 9 1 9 0 0 0 0 0 0 0 0 6 0 f 0 6 8 8 8 
7 0 4 0 f 8 4 0 4 0 b 0 1 0 3 0 2 0 2 0 4 0 0 0 0 0 0 a 0 7 0 2 
0 0 0 0 0 1 0 2 0 0 0 1 0 2 0 2 0 2 0 4 0 0 0 0 O 0 7 0 2 8 8 8 
7 0 4 4 f 8 4 0 4 0 b 0 1 0 3 0 2 0 2 0 4 0 0 0 0 0 0 0 0 0 0 0 
1 0 1 8 0 a 0 9 0 d 0 b 0 9 0 4 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 8 1 8 7 0 9 0 b 0 d 0 9 0 2 0 " 

3 0 0 DATA " 0 2 1 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 0 0 8 0 a 0 9 0 d 0 b 0 9 0 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 8 1 0 7 0 9 0 b 0 d 0 9 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 8 0 8 0 a 0 d 0 d 0 b 0 9 0 a 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 0 1 0 7 0 b 0 b 0 d 0 9 0 5 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 4 0 8 0 e 0 d 0 d 0 b 0 9 0 a " 

3 1 0 DATA " 0 3 6 0 8 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 0 1 0 7 0 b 0 b 0 d 0 9 0 5 0 5 0 0 0 0 0 0 0 0 0 0 0 0 2 0 8 
0 d 2 5 3 5 1 6 1 5 0 a 0 b 0 4 0 7 0 0 0 0 0 0 0 0 0 0 2 0 1 0 
5 0 5 0 d 0 7 0 9 0 d 0 2 0 c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
0 d 2 5 3 5 1 6 1 4 0 a 0 b 0 4 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 8 
1 0 d 0 d 0 7 0 c 8 6 8 9 8 6 0 " 

3 2 0 DATA " 0 3 1 9 2 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 5 1 5 3 5 2 5 2 b l 4 0 d 0 a 0 8 0 7 0 0 0 0 0 0 0 0 0 0 9 0 
2 0 a 4 8 8 a 8 1 8 d 0 3 0 c 0 8 0 8 0 0 0 0 0 0 0 0 0 0 0 0 1 
0 1 0 5 1 5 1 5 1 7 1 6 0 d 0 b 0 d 0 7 0 0 0 0 0 0 0 0 0 0 0 0 
2 0 2 8 6 8 4 8 5 8 f 0 5 0 a 0 4 0 8 0 0 0 0 0 0 0 0 0 0 3 0 7 
0 d 2 9 2 6 1 7 0 a 1 2 1 0 2 0 " 

3 3 0 DATA " 0 4 2 3 9 2 0 2 0 0 0 0 0 0 0 0 0 8 0 C 0 

i 
H 
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6 0 2 8 c 8 d 0 a 0 9 0 1 0 0 8 0 8 0 8 0 0 0 0 0 0 0 0 0 1 0 7 
0 d 0 9 2 6 1 7 0 a l 2 1 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 8 0 c 0 
6 0 2 0 c 8 d 0 a 0 9 0 1 0 0 8 1 0 0 0 0 0 0 0 0 0 0 0 0 2 0 7 
0d0906370a12102010000000000080C0 
6 0 2 0 c 0 d 8 a 0 9 0 1 0 o 0 " 

3 4 0 DATA " 0 2 7 2 9 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 7 
0 4 2 9 2 6 1 7 0 a 1 2 1 0 0 e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c 0 
6 0 2 6 c 8 d 0 a 0 9 0 1 0 0 8 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 
0 3 0 7 0 5 0 f 0 e 0 6 0 7 0 3 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6 0 c 0 6 0 e 0 c 0 c 0 6 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 3 0 7 0 d l f I e 0 e 0 f 0 7 " 

3 5 0 DATA " 0 5 7 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
8 0 e 0 7 0 f 8 f 8 f 0 e 0 c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
0 7 0 f 1 9 3 f 3 e l e 0 f 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
c 0 o 0 2 0 o 0 ® 0 ® 0 c 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 f 
I f I f 3 9 3 f 3 o l e l f 0 f 0 7 0 7 0 0 0 0 0 0 0 0 8 0 c 0 ' 
f 0 f 0 3 8 f 8 f 8 f 8 f 0 ® 0 " 

3 6 0 DATA " 0 2 2 1 8 c 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 
01010101010638613f000000000000S0 
5 0 1 0 1 0 1 0 0 8 2 8 1 4 ® 4 3 8 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
0 1 0 1 0 1 0 6 3 6 6 1 3 f 0 0 0 0 0 0 0 0 0 0 0 0 a 0 5 0 1 0 
1 0 1 0 0 8 2 8 1 4 0 4 3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 0 1 0 1 0 1 0 1 0 6 3 8 6 1 - ' 

3 7 0 DATA " 0 3 8 3 6 3 f 0 0 0 0 0 0 0 0 0 0 0 0 a 0 
5 0 1 0 1 0 1 0 0 6 2 8 1 4 ® 4 3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
000001010101010638613f0000000000 
0 0 a 0 5 0 1 0 1 0 1 0 0 8 2 6 1 4 e 4 3 6 0 0 0 0 0 7 I f I d 
3 8 3 6 1 9 0 f 0 e l e 3 7 3 8 1 o l f 0 7 0 0 0 0 f 0 f c d c 
8 » 8 e c c 7 8 3 8 3 c f 6 8 ® " 

3 8 0 DATA " 0 6 5 2 6 3 c f c f 0 0 0 0 0 0 7 1 f I f 
3 8 3 8 1 9 0 f 0 ® l e 3 f 3 6 1 ® l f 0 7 0 0 0 0 f 0 f c f c 
8 e 8 ® c c 7 8 3 8 3 c f » 8 ® 3 c f c f 0 0 0 0 0 0 3 0 f 1 f 
3 c 3 6 1 9 0 f 0 f 0 e l f 1 8 1 f 0 f 0 3 0 0 0 0 e 0 f 8 f c 
9 ® 8 ® c c 7 8 7 8 3 8 f c 0 c 7 c f 8 e 0 0 0 0 0 0 7 1 f I f 
3 8 3 8 1 9 0 f 0 e l e 3 f 3 8 " 

3 9 0 DATA " 0 7 2 8 5 I ® l f 0 7 0 0 0 0 f 0 f c f c 
8 ® 6 e c c 7 8 3 6 3 c f e 6 ® 3 c f c f 0 0 0 0 0 0 0 0 7 1 d 
3 6 7 f 0 0 5 4 7 f 0 0 7 f 2 b l ® 0 7 0 0 0 0 0 0 0 0 ® 0 b 8 
e c f ® 0 0 9 2 f ® 0 0 f « 6 c b 8 e 0 0 0 0 0 0 0 0 0 0 7 1 d 
3 6 7 f 0 0 5 4 0 0 7 f 2 b l ® 0 7 0 0 0 0 0 0 0 0 0 0 « 0 b 8 
® c f « 0 0 9 2 0 0 f o 6 c b 8 " 

4 0 0 DATA " 0 5 9 1 3 « 0 0 0 0 0 0 0 0 0 0 0 0 7 1 d 
3 6 7 f 0 0 5 4 7 f 0 0 7 f 2 b I e 0 7 0 0 0 0 0 0 0 0 ® 0 b 8 
« c f ® 0 0 9 2 f ® 0 0 f ® 6 c b 6 ® 0 0 0 0 0 0 0 0 0 0 7 I d 
3 6 7 f 0 0 7 f 5 4 0 0 7 f 2 b l e 0 7 0 0 0 0 0 0 0 0 ® 0 b 8 
® c f ® 0 0 f « 9 2 0 0 f e 6 c b 8 ® 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 3 0 0 ® 0 1 3 f 3 f 3 f I f " 

4 1 0 DATA " 0 6 1 2 1 1 f 0 f 0 7 0 0 0 0 7 6 7 8 7 8 
7 6 7 8 1 8 d 8 5 8 c 0 b 8 7 c e c c c 8 4 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 1 f 3 f 3 f 3 f 1 f 1 f 0 f 0 7 0 0 0 0 7 8 7 8 7 8 
7 6 7 8 1 6 d 8 5 8 c 0 b 8 7 c « c c c 8 4 0 0 0 0 0 0 0 0 0 0 
0 0 3 0 0 8 0 1 3 f 3 f 3 f 1 f 1 f 0 f 0 7 0 0 0 0 7 8 7 8 7 6 
7 8 7 8 1 8 d 8 5 6 c 0 b 8 7 c " 

4 2 0 DATA " 0 6 6 1 3 « c c c 8 4 0 0 0 0 0 0 0 0 1 0 
0 8 0 4 0 2 0 1 3 f 3 f 3 f l f l f 0 f 0 7 0 0 0 0 7 8 7 8 7 8 
7 8 7 8 1 8 d B 5 B c 0 b 8 7 c ® c c c 8 4 0 0 0 0 3 0 7 9 7 a 
3 a 3 a 3 e 3 f I f I f I f I f I f I f l b 0 0 0 0 0 4 8 0 5 o 
5 c 5 c 7 c f c f 8 f 8 f 6 f 8 f 8 f 8 6 8 0 0 0 0 0 0 7 1 7 a 
3 a 3 a 3 o 3 f l f l f l f l f " 

4 3 0 DATA 0 7 8 1 5 1 f I f I b 0 0 0 0 0 0 8 c 5 ® 
5 c 5 c 7 c f c f 8 f 8 f 8 f 8 f 8 f 8 6 8 0 0 0 0 0 0 2 1 7 a 
7 a 7 a 3 0 3 f 3 f 3 f I f I f I f l b 1 2 0 0 0 0 0 0 6 0 4 c 
5 « 5 ® 7 ® f c f c f c f 8 f 8 f 8 6 8 4 8 0 0 0 0 0 0 0 1 1 2 
3 a 7 a 3 ® 3 f 3 f 3 f I f I f I f l b 1 2 0 0 0 0 0 0 8 0 4 c 
5 ® 5 ® 7 « f c f c f c f 8 f 8 " 

4 4 0 DATA " 0 4 7 8 6 f 8 6 8 4 8 0 0 0 0 0 0 0 1 0 7 
2 d 1 a l 0 1 d 2 f 0 4 0 6 0 3 0 1 0 0 0 0 0 0 0 0 0 0 c 0 f 0 
d a a c 8 4 5 c f a 9 0 3 0 6 0 c 0 8 0 0 0 0 0 0 0 0 0 0 1 0 7 
2 d 1 8 1 2 l d 2 f 0 4 0 6 0 3 0 1 0 0 0 0 0 0 0 0 0 0 c 0 f 0 
d88ea45ef8903060C080000000000107 
2 d l a 1 0 l d 2 f 0 4 0 6 0 3 " 

4 5 0 DATA " 0 5 1 2 5 0 1 0 0 0 0 0 0 0 0 0 0 c 0 f 0 
d a a c 6 4 5 c f a 9 0 3 0 6 0 c 0 8 0 0 0 0 0 0 0 0 0 0 1 0 7 
0 d 3 8 1 2 3 d 0 f 0 4 0 6 0 3 0 1 0 0 0 0 0 0 0 0 0 0 c 0 f 0 
d a 8 c a 4 5 c f a 9 0 3 0 6 0 c 0 8 0 0 0 0 0 0 0 0 0 0 0 1 0 
39381000000000081C080000001C0880 
C 0 0 0 0 2 4 6 o 2 ® 0 4 0 0 0 " 

4 6 0 DATA " 0 2 3 0 0 0 0 0 4 0 ® 0 0 0 0 2 0 6 0 2 4 
0 ® 0 ® 0 4 0 0 2 0 0 2 0 7 0 0 1 0 3 8 1 0 0 0 0 0 8 0 0 8 l c 
0 8 0 0 4 0 0 0 1 0 3 8 3 8 1 0 0 2 8 6 0 2 0 0 0 0 0 7 1 2 3 8 
3 6 1 0 0 2 0 6 2 2 7 0 2 0 0 4 0 O 2 4 7 0 0 0 0 0 1 0 0 4 4 0 
6 4 4 « 0 4 2 0 0 0 2 4 7 0 7 0 2 0 0 4 0 C 0 0 0 0 4 4 0 0 1 8 
3 c l 9 0 0 0 2 1 0 3 9 3 9 1 3 " 

4 7 0 DATA ' 0 4 8 4 2 0 1 4 8 6 1 0 0 0 0 4 0 ® 4 4 0 
4 0 1 6 0 2 0 2 2 0 0 4 8 c c 0 8 0 3 0 1 2 0 0 0 0 0 0 0 3 0 f 
1 7 7 f 7 d 1 f 0 7 0 8 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 f 2 d a 
7 c d c 7 c f 8 ® 0 1 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 
0 f 1 7 7 f 7 d 1 f 0 7 0 8 1 0 0 6 0 0 0 0 0 0 0 0 0 0 0 2 f 2 
d a 7 c d c 7 c f 8 ® 0 1 0 2 0 " 

4 8 0 DATA " 0 3 9 3 6 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 3 0 f 1 7 7 f 7 d l f 0 7 0 8 1 0 1 0 0 0 0 0 0 0 0 0 0 0 
0 2 f 2 d a 7 c d c 7 c f 8 o 0 1 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 
0 3 0 f 1 7 7 f 7 d 1 f 0 7 0 8 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2 
f2da7cdc7cf8®01020100000003c1818 
1 8 0 c 0 c 0 c 0 c 0 o 0 0 0 6 " 

4 9 0 DATA " 0 4 8 7 6 0 6 0 7 0 7 0 0 0 0 7 8 3 0 3 0 
3 0 7 0 7 0 6 0 6 0 s 0 e 0 c 0 c 0 c 0 c 0 0 0 0 0 7 0 6 0 6 0 
7 0 3 0 3 0 3 0 1 8 1 8 1 6 1 ® 0 6 0 7 0 7 0 0 0 0 3 8 1 8 1 8 
38 3 0 3 0 3 0 6 0 6 0 6 0 ® 0 c 0 c 0 C 0 0 0 0 0 3 8 3 0 3 0 
3 8 1 8 1 8 1 8 0 c 0 c 0 c 0 o 0 6 0 7 0 7 0 0 0 0 1 c 0 c 0 c 
I c l 8 1 8 1 8 3 0 3 0 3 0 f 0 " 

5 0 0 DATA " 0 1 7 6 1 c 0 c 0 c 0 0 0 0 0 7 8 6 0 3 0 
30303818180C0C0C0C0607000010060c 
0 c 0 c l c 1 8 1 8 3 0 3 0 3 0 3 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 
00000000000000000000000000000000 
00000000000000000000000000000000 
0000000000000000 

5 1 0 DATA "025030000000000000000 
00000000000000000000000020202020 
2 0 2 0 2 0 7 4 6 8 6 5 2 0 7 3 7 4 6 1 7 2 7 4 2 0 6 3 6 1 7 6 
6 5 7 2 6 ® 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 0 0 0 0 1 1 l c 
I c l c l 5 1 a 0 0 1 a l 5 1 c l c l c l c l c 0 0 0 f 1 1 0 0 
0 0 0 0 1 5 0 0 0 0 0 0 1 5 0 0 " 

5 2 0 DATA " 0 1 0 8 9 I c l c 6 3 0 c 0 f 0 d l 1 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 c I c 0 0 0 b 0 c 6 3 1 1 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 3 I c 0 0 0 c 0 b 0 0 1 1 0 0 
0 0 1 7 1 7 1 7 0 0 0 0 0 0 0 0 1 c 0 0 0 0 0 c 0 c 0 0 0 0 0 0 
1 2 1 4 1 7 1 7 1 7 0 0 0 0 0 0 1 c I c 0 0 0 b 0 b 0 0 0 0 1 2 
6 3 0 0 0 0 0 0 1 7 1 7 1 7 1 7 " 

5 3 0 DATA " 0 2 3 9 3 1 c I c 0 0 0 b 0 b 0 0 1 2 1 4 
1 4 1 4 1 3 0 0 0 0 0 0 1 7 1 7 1 7 0 0 0 0 0 c 0 c 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 b 0 ® 0 9 0 a 0 s 
0 « 0 9 0 a 0 9 0 9 0 9 0 a 0 9 0 a 0 9 0 a 0 d 0 0 0 0 0 5 1 0 
2 f 6 0 0 2 0 0 2 ® 0 0 2 f 6 0 0 0 0 1 5 2 9 0 8 f 3 0 0 0 f f 
5 2 3 0 9 f 3 0 0 0 f f 3®30" 

5 4 0 DATA " 0 3 6 0 5 9 f 3 0 0 0 f f 3 ® 0 0 0 0 0 0 
00000000000000000000000000000000 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 7 4 6 8 6 5 
2 0 6 2 7 5 6 9 6 c 6 4 6 9 6 e 6 7 2 0 7 3 6 9 7 4 6 5 2 8 6 4 
6 9 6 ® 6 b 7 9 2 0 6 b 6 f 6 ® 6 7 2 9 2 0 2 0 1 7 1 7 1 7 1 7 
0 0 1 7 1 7 1 7 1 7 1 7 1 7 0 0 ' 

5 5 0 DATA " 0 0 9 9 7 0 0 1 7 1 7 1 7 0 0 0 0 0 0 0 0 
00000000000000000000000000001 a1a 
1 a 1 5 0 0 1 a 1 5 0 0 0 0 0 0 1 2 1 3 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 1 5 0 0 6 3 1 5 0 0 0 0 1 2 1 4 1 4 1 3 0 0 0 0 0 0 1 5 1 5 
6 3 1 5 0 0 1 5 1 5 0 0 1 2 1 4 1 4 1 4 1 4 0 0 0 0 l a l a l a 
l a l a l a l a l a 0 0 1 1 0 0 

5 6 0 DATA " 0 1 3 2 3 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 6 3 0 0 1 1 0 0 0 0 1 a l a l a 
1a 1a631a1a1a11000000110000000000 
0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 a 1 a 1 a 1 a 
1a1a 1 a 1 a 0 0 0 f 0 a 0 9 0 a 0 a 0 9 0 a 0 0 0 0 0 5 d 0 
2 f 3 0 0 0 0 1 3 2 1 0 2 f 7 0 " 

5 7 0 DATA ' 0 4 2 0 8 0 1 0 0 3 2 9 0 4 f 6 0 f f 0 0 
3 2 1 0 9 f 3 0 0 0 f f 3 2 5 0 9 f 5 0 0 1 0 0 3 2 0 0 0 0 0 0 
00000000000000000000000000000000 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 7 4 6 8 6 5 
2 0 6 3 6 1 7 6 6 5 7 2 6 ® 2 0 6 f 6 6 2 0 6 1 6 c 6 9 6 5 6 ® 
2 0 7 0 6 5 6 1 7 2 6 4 7 2 6 f " 

5 8 0 DATA " 0 1 1 0 3 7 0 7 3 2 0 2 0 0 0 1 9 1 9 0 0 
1 9 1 9 1 9 1 9 1 9 0 0 0 0 1 9 1 9 0 0 0 0 1 2 1 9 1 9 0 0 0 0 
0 0 0 0 0 0 1 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 1 9 6 3 0 0 0 0 
0 0 0 0 0 0 1 6 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 4 1 1 1 1 1 1 0 0 
0 0 1 a l a l 6 0 0 1 b l b 0 0 0 0 1 2 1 4 1 4 0 0 0 0 1 111 
0000001600000000" 

5 9 0 DATA " 0 0 9 5 2 0 0 0 0 0 0 0 0 0 0 0 0 6 3 1 1 
0 0 0 0 0 0 1 6 0 0 0 0 1 b 0 0 1 6 0 0 0 0 0 0 0 0 0 0 1 1 1 1 
0 0 0 0 0 0 1 6 0 0 0 0 1 b 0 0 0 0 1 6 6 3 0 0 0 0 1 1 1 1 0 0 
0 0 1 a 1 a 1 6 0 0 0 0 0 0 0 0 0 0 0 0 1 6 0 0 1 1 1 1 0 0 0 0 
0 0 0 0 0 0 1 6 6 3 0 0 1 b 0 0 0 0 0 0 0 0 1 6 1 1 1 7 1 7 1 7 
0 0 1 7 1 7 1 6 1 7 1 7 l b 0 0 " 
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Trying to play all the games you can get for theSindair 
(About 5,000 times.) j 
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:lair Spectrum could kill you. 

> 

How would you like to be blasted out of 
the sky by anti-aircraft guns? 

Or perhaps youd prefer to be vapourised 
by a Thargoid starship. 

Or eaten for breakfast by mutant rats. 

Well, you have all this and more to look 
forward to, if you get a Sinclair Spectrum -k 

Because there are more games available 
for the Spectrum + than any other home 
computer. 

(About 5,000 the last time we counted.) 

Not all of which lead to such sticky ends, 
we might add. 

You may, for instance, rather battle it cut 
on the chess board with a Russian grand 
master. Or cross swords with Nick Faldo on 
the golf course. 

You won't just have the pick of the current 
titles either. 

You'll get first shot at the new ones too. 
Because most of them become available for 
the Spectrum + before anything else. 

And because there are so many other 
Spectrum owners there are more books and 
magazines and clubs to join. 

So if you get a Spectrum +, you may well 
end up in a Grand Prix pile-up. 

And your chances of being killed by 
Gremlins are very high. 

But you'll never die of boredom. 

/ 
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l ining 2. 

1 REI1 rocket 2 
2 DEF FN aiat>-CODE at-48-7«< 

a*>"9" >- 32» (a*>"Z"): DEF FN h<a* 
> = FN a(a«<l>)M6*FN a(a«<2)> 

10 LET a-54001: FOB x-100 TO 6 
60 STEP 10 

20 READ at LET t'VAL all TO I 
1 LET a«-a*(6 TO ): IF LEN a*/2 
OJNT (LEN a*/2> THEN PRINT AT 1 
6,0; Length error in line ;x: 5 
TOP 

40 POKE a. FN h<a»»: LET t-t-PE 
EK a: LET 

50 LET «»=a*f3 TO ): IF a t o " 
THEN GO TO 40 

W IF t THEN PRINT AT l«.0;"Er 
ror in line ":x: STOP 

"J® PRINT AT 16.0: "Line •*:*:' 0 
K" 

90 NEXT x: PRINT AT 16.0; All 
OK": REH Now save the code with 
SAVE CODE" COOE 50000,8600 

100 DATA 043Z4171716000005409( 
7000ffZZf06(60( f0022807(4000f ( 22 
902f 3*00013a807f4e00ff2200000000 
00000000000000000000000000000000 
000000000000000TO000007 3706c6974 
20726(7574657761 

110 DATA 02 7657920746 f 206(17574 
616e74 207468696e6773201800180000 
10 180010001800001800190c000C006 3 
0f0d0011630b00000c610b0b000b00«f 
0(1006311000b00000h000c0b000b000b 
00000011000e1063 

120 DATA 005100b000c0c630c000b 
0000001 100000t000c-000b0b000b0000 
000000 1 100000C000b000t 0b 000c 0000 
0000111100000b00Bc00eV-0b000b0000 
0011001 100000C0000000b0C00000000 
001 1001 100000b 00 

130 DATA 0266100000b0e09180019 
1100001100000el000000b000006 90 6 f 
5000f f 3e906f 5000f f 3e906f 5000( f 3e 
502( 500001 3e 50 2 (500001 3e00000000 
00000000000000000000000000000ew? 
0000000000000000" 

140 DATA 034 2000000«2020696e20 
6120«37Z756d626c79207 3616e647 374 
6f6e66206 36176652020201 300000012 
1300001214141414130012190000006 3 
.9000000191919191963191900000000 
1 ̂ 00000000001900 
160 DATA 010100019191600000000 

19001919631919006 300160000000019 
19000019190019000000000000000019 
19000000000000190000001600000019 
00191919000000190000161900001900 
6100000019190019 

lt>i- 02 5050000191900110000 
00000000001100001100191100110000 
1111001100110000110011000005 107f 
3000( (3e603f 1001003ae07f4000( f 3» 
608f 4 001004 e 60814 001004 «00000000 
0000000000000000 

170 DATA 036380000000000000000 
00000000000000000000001061626 1 6r 
646f6b20686(70652070617374207468 
6973206e6576656c 202020001c1c lelc 
lc lc 1c 1c 1c lc lc lc 1 c001616 lc Ic I c lc 

l c l c l c 6 3 1 c l c l c l c " 
180 DATA 00527lc00161600000000 

00000000000000001-00160000000000 
00000000000000000000000000000000 
000000000000000C«|000636300000000 
17171717000000000000000000000017 
1700001717170000 

190 DATA 0214 30000001600000000 
19006300000019000000161600000019 
00000000001900000000161600000019 
190000191919191919001600000 5109 f 
90010036187(90010036206f90010036 
287(90010036308f" 

200 DATA "041719001003600000000 
00000000000000000000000000000000 
000000000000000000000020616e207 5 
6e64657267726f 756e6420746f696c65 
7420666163746f727920206262626262 
6212141413626262 

210 DATA 015636200626262621214 
1414 1414141414136200621214141414 
14141400001414141400131100000000 
0000000000000000000011111 a 1 a001 a 
lalalalalalalalalalallll00000000 
0000000000000000 

220 DATA "01903006311111alalal5 
lala00001al«lalalalal11100000015 
00000000000000000000111163150000 
001 500000000000000001 10*0a 150a09 
0S1509090a0a090«10000 f 000005d02f 
50ff004a803(4901~ 
230 DATA "03681004a106(6002004a 

207 ( b901004 a2 07 f b901004 a00000000 
00000000000000000000000000000000 
00000000000000000000002020636176 
65726e206f66206861756a74696a6720 
7370697269747320 
240 DATA "010062020200000000000 

15001clclc1C00001c1clc001blb0000 
150000006316000000631c1b0000lb lb 
1a00lalalalal«001 a 1a 1C000000001b 
0000000000000000000000000000001b 
0000000000000000 

250 DATA -0124 3000000lb000000lb 
Ielalela00001alalalalclb0000001b 
000000160000160000001c1b0000631b 
001600160000160016001 c 1 b0000! b 1 b 
631600000000000016001C001 b 1 b001 c 
Ic Iclclc lclclc lc" 
260 DATA "031551c001c000005507( 

8901004e 606 f 9001004o 208 f 6000f f4e 
702f 5001004e 702f 5001004*00000000 
00000000000000000000000000000000 
^0000000000000000000002020202074 
686520696e766973" 

270 DATA "0600669626c66206d6567 
61206d617a6520202020206262626262 
6262626262620062626262000000006 2 
«W00000006200006300006263620062 
00636200006200006262626262620000 
6262000062626200 
280 DATA 0 3 5 ? 10000000000000000 

0000006Z626300626262626262006262 
006 20062006200000000626700000062 
0000006 200636200006 2626262620000 
6262626200620062006262626 3000000 
0000620000000000 

290 DATA 027670000626262626262 

6 2006 2 626 2 6 200006 26 2 6 2000005 504 f 
20010056504f20010056504f20010056 
504 ( 20010056504 f 2001005600000000 
00000000000000000000000000000000 
0000000000000000 

300 DATA 034960000002020746865 
206261636f 6e2070726f 6365737 3696B 
6 7 20706c616e 74202020200000000000 
12141414130000620062000000001214 
14 14 14 14 14 14 1 3620062000000120000 
0016000000001.413" 

310 DATA 012331111110000140015 
0015001 5000014 14 1 d00110000110015 
0063001500001a1 a 1a00111111110000 
Ia1a 1 a151 a0015631500111100000000 
0000631500000000]6001111001a1 a 1a 
Ialala001alala00' 
320 DATA 026110000111100000000 

00000000000000150000111 a 1 a 1 a I a 1 a 
lalalalalala001alala 1*300005I02f 
9001005a604f50(f005aa08f4000ff5a 
009f2001016a009f2001015a00000000 
0000000000000000" 

3 30 DATA 02 7 300000000000000000 
00000000000000000000007 a02 3400a 1 
0231007a02 3400a10231007a02 340058 
032700f7022b0026032900r40345006a 
06140011061900c403Z20058034e0011 
051900f (03200058'* 

340 DATA 0333503270026035 3007a 
023400a10231007a023400a102 31007a 
02340059032700f70Z2b0026032900c4 
0345006a06140011051900^4032 20058 
034«0011061900260 329005903 2700C4 
0346007a«23400a] 

360 DATA 034570231007a023400a 1 
02 31007a0234006B032700f7022b0026 
0 3 2 900c 4 0 34 5006 a06 ! 4 001105 1900r 4 
03 2200 560 34 ̂ 0011051900f f03200058 
03270026035)007a023400a10231007a 
023400a10231007a 

360 DATA 0306602340069032700f 7 
022b0026032900c4034 6006 306 140011 
051900c403220059034«001105190026 
03290058032700C40346005803270026 
03290026032900cb022«007a0268003e 
04 le00540237007a" 

370 DATA 03610023400cb025d00c7 
04 lb007a0Z 34 00<rb022e002603530011 
051900c b0 2 2»0026032900580 34b001 1 
051900f(03200058032700580327007a 
02 34007a02 3400al0231007a023400al 
0231007 a0 2 34 00cb" 

390 DATA 03661022e007a023400cb 
022e007a023400a10231007a023400cb 
02 2e007a023400cb022e<?07a02"3400a 1 
0231007a02 340059032700(702200026 
032900C40345006a06140011051900C4 
03220068034e0011" 

390 DATA 03495051900((03200058 
032700260353007a02 3400a 10231007a 
023400a10231007a02 340058032700f7 
022b0026032900r40345006a06140011 
051900^403220058034e00c7041b0058 
03270026035 3007a 

400 DATA '03 370023400a10231007a 
02 3400a1023100cb022«0058032700f7 
02 2b002 6032 900c 4034 5006 a06 140011 
051900c403220050034e001105190026 
03290058032700c40345005803270026 
03Z900cb022«007a~ 

410 DATA "046810269003e04Ie0054 
02 3 7007 a0 2 3400c b02 5d00c 704 1 b007 a 
02 3400cb022e002603630011051900tb 
02 2e00 2 60 3 2 900580 3 9d000000c d4 6 S0 
06970*983eldcd6d9f066f0e683e06cd 
6d9f06770«903eld 
4 20 DATA '05286cd6d9fcd9c9f1301 

10071102160o0020454a54455220544f 
20504c415920524f434b4554204d4l4e 
204d494b4 52e20130011001615001004 
636(7079726967697420313938352c20 
6279206b61726c 20' 
4 30 DATA '099056a6666666572792b 

1007((dd218096dd6e00dd23dd6600dd 
23dd5o00dd23dd5600dd237eb528e4dd 
<-5cdb503dde101(ebfed78cb47280adb 
lfcb6f20d2cb6728ceed4b69a03a61a0 
t82004 3a60a0b9 30 

440 DATA 0699404ed4 360a0af 3265 
90328d5c3269a0326aa03268a03B0532 
67a03e80326ea0326da021a08c060(3e 
63c 506a0be 2002 36 ld2 310( 801600009 
C110ee 2 1 a08c 1600060f 3e ldc 506a0be 
200114 2 310(90160 
450 DATA 002930009c110Bf7a3266 

a0cd45a03a67a0060(0eef(53e01cd6d 
9f79d6184f f13d20(23e01cd0116cd8c 
9(16010011011007f faf 326c®03270a0 
326(B03c3264a03e043263e0ed4b6de0* 
ed4371a03a68a067-

460 DATA 079042e0011900c190620 
7ed72 310(b225d9d22(59d2a5d9d06a( 
0e007eb72B07e5c5cd6d9fclel2379c6 
104(20ne78d61047(e0f 20e623232306 
0a110800dd 2176a07e23dd77037e23dd 
77047e23dd77027e" 
470 DATA 0717223dd77007«23dd77 

017e23dd7705afdd77063cdd7707ddl9 
10d63e02cd0116cd9c9f 1006130116 14 
00534 34 f 52453*0d4c4 5564 54c 3a 1614 

07f(ed4b69a0cdIblacd9c9f161607f( 
3a68a03c06004 fed" 
480 DATA 09644Iblacd8c9f16140d 

42455354 3a20f(ed4b60a0cdlbladblf 
5fe6»02002le0001fefded705701(ebf 
ed78a2f6«03c2802cbe301fefeed76e6 
lf67f60a5701fe7fed78e6tf6(f615a2 
cb4b2004felf2811 

490 DATA 076053a6fa03d3dfefc28 
08 3261O03e013264a07cf615677df60a 
a4cb4 32004(e1(28113a6 fa03c3cfe04 
2808 326fa03e053264a0afcb6 32814 3a 
5f»03d202b3o01325fo0326 3a03d326f 
•018ld325fa001fe 
500 DATA ' 09486f bed785701fedfed 

70a2e6IfeeIf 3ef(2004cb5b28023e01 
3270a0ed4b6da0804 7cd499d79d60f4 7 
cd499d79c60f4(cd499d78c60f4 7cd49 
9d?0feaf 200f3s68a03c3268a03e2732 
6ea0c3369a(elf20 

510 DATA 094070(3a68a03d3268a0 
3ea7 326ea0c3369a326ea03a6 3a0b720 
063e04 3263a0fn04 20063a70a03262a0 
3a6fa0573a6da0824(3a6ea04 7cdel9d 
79c60f4(c de19d78d60f 47cde19d79d6 
0f4(cdel9d79fef1 

520 DATA '09098380a(bfa3ef03001 
afcd39a0326da0ed4b6da03a63a0b73a 
64a05f200a3a6ca0c60103c6021S0a79 
cb3fcb3fcb3fe60183cd6d9fdd2176a0 
3e063273a0dd6601dd6e007cb528577d 
dd8603dd77034f7c 

530 DATA 09051dd8604dd77044 7dd 
3406dd7«02ddbe0620107ced44dd7701 
7ded44dd7700a(dd77063a6ca0dd9606 
cd6d9f 3a6da0d60dddba03 3019c61add 
be03 38123a6ea0d60dddbe043008c61 a 
ddbe04d2999«1108 

540 DATA 0926200ddl93a73a03dc2 
979c3a6ba03c326ba0e618cb3fcb3fcb 
3f326ca001fe(7ed78cb47201321c800 
116400cdb503af32085c3a005cb729(a 
01fefeed785f01fe7fed70b3cb4 7ca22 
99c3339b26005469 
560 DATA 1038Icb3dcb3dcb3dcb3d 

3ea(90e6(06f19110000197eb7c8f«6 3 
c9feldcc989ddl3a65a0573a66a0baca 
159e3a63a0b7c:a359c 3d 326 3a0c a 359c 
Cd39a03a62a0cb7f3s63a0c2d99bed44 
c1«l«9b3e63773a65 

560 DATA 00226a03c3265a0c579f6 
0f 4779a6f 04 f a(crJ6d9f r d4b69a00 30 3 
03ed4 369a0cd0e9f161407((cdlbla21 
»803110900cdb50321d007110o00rdb5 
0321 1406111400cdb503c Ic926006469 
cb3dcb 3dcb 3dcb 3d 

570 DATA 0749 33eaf90*6f05f1911 
0000197eb7c0fe6 3c8(eldcc969dd 13a 
65a0573a66a0ba2807a(326fa0c36c9c 
cd45a0cdSc9f10051100130116080010 
062020524f434b4554204d414e204d49 
4b45204841532045 
580 DATA "046665343415045442c20 

0d0d 20205741544 349 204 f 5 5 54 204 64 f 
5Z204f544645522047414d4563204 259 
0d0d0d0d1005202020206b2061207220 
6c2020206a20652066 20662065207220 
792020Z02020ffaf 

590 DATA '0855232085c3a085cb728 
(ac322990606c5216046110400cdb503 
Od4b6da03«57cd6d9f21401f110500cd 
b503ed4b6da03e59cd6d9(c 110d8ed4b 
7Ia0ed436da03a67a03d3267a0c2369a 
cd45«0cdBc9f1004" 

600 DATA "04032110016160053434f 
52453a161507(fed4b69a0cdlblacd9c 
9f110Z10071606002020202020202020 
2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 
20202020202020202020202020202067 
2061206d20652020" 
610 DATA 0617120206(2076206520 

72202020202020202020202020202020 
2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 
2020202020202020ff21d00706ff L0te 
2b7cb520f7c3229926006fe5119c7f19 
7eel292929292911 
620 DATA 0964 30080195fcd989f79 

c6084fcd999fc9el7efeff2904d7Z316 
f723e9c5S5c5cdlIa078d60847cdlla0 
78d60747cdlIa079c6074(cdlIa078c6 
0747edl18070c6004 7cdlla»c13«1032 
30a0561e00c5e53e~ 
630 DATA 09969af9047a7l(371fa7 

Ifa8e6f 8afl6779070707a6e6c7a80707 
6f79o60747«fb80e(f290ccb3fcb(fcb 
19cb3acblbl0f4a6b2772379a6b377el 
c123053e30a03d20b6dlcIc9c6e5d5cb 
38cb38cb393a1590 
640 DATA 0629526006(2929292929 

cb39cb39cb391600591911005819dl73 
Olclc900f53e00ed4b6da0cd6d9f(lc9 
2100400I001b3600230b78b120f93»02 
Cd0116af 324S5cd3f ac9000000000000 
0000000000000000 
650 DATA 036620000000000000000 

0000096405544(544 14^044445464 201 
30000966054C4956456 304444 5464 201 
3000096604 5 34 3524*044 4 4 54 6 4 20 1 30 
00096705534 34f524 504444546570130 
0009690441434e54 

660 DATA 006660444454642013000 
0969064 14 64c0«V>000000000 
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MAP OF 
FAIRLIGHT 
by Mischa Welsh 
and Stephen Hill 

It's the dead of night 
— no one con hear 
you scream. No one, 
that is, except David 
Williams. Call him on 
041 -770 9 5 9 9 after 
9pm for help with 
your adventure 
problems. 
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Michael Solomon with a sort 
of Jetpac of Notre Dame 
for the CBM-64. 

Charlie; 
fter a nasty incident with 
a black hole Charlie 
Chambers, the NASA 
astronaut, has been trans-

ported back into medieval 
times. 

His only way back to the 
present is to collect diamonds 
from the jugs at the bottom of 
the courtyard. Archers fire 
arrows across the castle to stop 
him. These marksmen can only 
be killed by a direct hit in their 
arrow slits. An olde worlde bat 
flies around the courtyard — he 
cannot be killed but a hit is 
worth 300 points. 

Charl ie must avoid the 
arrows and the bat to reach the 
jugs and then to return to the 
diamonds to the top of either 
castle wall. After clearing each 
screen the game gets 
progressivly more difficult until 
level 6 when the gravity factor 
comes into play — if Charlie 
doesn't move he'll be pulled 

downwards. 
The game is written as a series 

of machine-code routines 
accessed by a control routine 
which in turn is accessed by one 
Sys call in Basic. The machine 
code will only return to Basic 
for one of six reasons. 

The reason is stored in 
location 957 and when control 
is returned to Basic the program 
will go to the appropriate 
subroutine. When finished, the 
routines will return to the 
machine-code control program. 
The name and location of all 
routines are in the Rem 
statements among the data 
statement at 11000 onwards, so 
they can be easily disassembled. 

The first program must be 
typed in and saved to tape, the 
second program should then be 
saved directly after the first. 
Listing 1 contains the Sprite 
data and the data for the VDGs. 
Listing 3 contains the game and 

I B F O K E 3 2 . * B : P O * E S 6 , 4 B i C L R 
2 0 P O K E 3 3 7 a 0 . B i P O K E 5 3 2 B l , B t P R I N T - ( C L R X D 
OWN) (DOMN) < DOWN) (DOWN) (DOWN)(DOWN) <DOWN> 
( D O W N ) ( D O W N ) ( D O W N ) - | T A B < 1 4 ) 1 " ( W H T ) P L E A S E 

M A I T - i V - 3 3 2 4 8 
2 3 S - 3 4 2 7 2 i F O R l - 0 T O 2 3 i P O K E S + I . B I N E X T I P O K 
£ 5 + 2 4 , 1 3 t P O K E V * 2 1 , 0 
3 0 P O K E S 3 2 7 2 , 2 9 I G O S U B I 1 0 0 0 1 G O S U B I 3 0 0 0 
3 2 F 0 R I - I T 0 6 ) R E A D S P ( I > , A 1 ( J > , A 2 ( I ) , A 3 ( I I 
i NEXT i WS»- -ev0(9«0 
3 3 D I H F ( 1 3 ) I F O R I - B T O 1 3 i READF ( I ) i N E X T 
3 7 D l t W I ( S B ) , L O ( 5 0 ) , 0 U < 3 B ) i 1 - 1 
3 8 READHI I I ) , L O ( l > , D U ( I ) t I - I + l 1 I F H I C I - l ) 
< . 9 9 9 T H E N G Q T 0 3 8 
4 0 R E H * * * * 4 * 4 * * • • • • • + * • * • * • • * • • • * • • • • • • 
4 2 P O K E 3 3 2 7 2 , 2 1 ) P O K E V * 1 7 , P E E k ( V * 1 7 > AND19 
11 GOTO 2 0 0 0 
4 3 P O K E B 3 3 » B i P 0 K E 8 3 4 , 2 5 3 i I - P E E K ( V * 3 0 ) + P E 
E K I V + 3 1 ) 
SB F O R I - 0 T O 4 | P C K E 8 3 S + I , I I P O K E 8 4 B + I . 1 0 4 + ( 
1 * 3 2 ) i N E X T 
3 3 P O K E 8 e 0 , 0 > P O K E 4 9 1 S 2 * l l , 0 
3 7 P O K E 8 8 1 , 0 l P O K E B 8 2 , 6 4 i P O K E B 8 7 , B t F O R I - 0 
T 0 4 9 t P 0 K E 8 8 8 * I , I N T ( R N D < 0 ) • I 6 ) I NEXT 
6 0 S C - B i S C I - ' B t W ' ; L £ - 1 i L l - 3 i L I » • " 1 I ; i 1 
" i D I - B 
7B POE E 5 3 2 7 2 , 2 8 1 GOSUB 81900 
B0 R E M * * * * * * • • • « * • • • • • • * * • » • • • • * * • • • • • • 
9 0 POKE 9 4 6 , A l < L E > i P O K E 9 4 7 , A l ( L E ) 
I B B P O K E 9 4 8 , A 2 < L E ) i P O K E 9 4 9 , A 2 ( L E > 
1 1 B P O K E 9 5 0 , A 3 ( L E ) i P 0 K E « l , A 3 ( L E ) 
1 1 3 P O K E 9 3 2 . S P ( L E ) i P t ) K E 9 S 3 , S P ( L E > i P n K E 9 3 
4 , 2 > P 0 K E 9 5 3 , 2 
1 2 B P O K E 9 3 7 . B : 1 - P E E K I V * 3 0 ) *PEEK. ( V + 3 1 ) I PO 
K E 8 3 4 , 2 3 3 
1 3 B S V S 4 9 8 9 2 
1 4 0 OM>EEK ( 9 5 7 > G O T O 1 8 0 . 1 5 0 , 3 0 0 . 2 0 0 , 5 0 0 . 4 
00 
1 4 9 R £ H * • • • • • • * • • • • * • • * * * • • • • • • * • • » • • 
1 3 B P O K E 2 9 4 7 . 2 3 4 
1 3 3 S V S S 0 0 1 3 + 1 3 l P < ] K E V + 2 1 .PEEK ( V + 2 1 ) AMD22 
3 i J U 6 - P E E K < 8 3 4 > - l i I F J U G - - 1 T H E N J U G - 4 
1 6 0 P O K E 8 4 0 + J U G , B t P R I N T " (HOME > (DOWN) (DOM 
NJ (DOt#4) ( DOWN) (DOWN} (DOWN) (DOWN) (DOWN) ( D 
OWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) 
(DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOW 
N ) " | T A B ( I B + J U G + 4 ) i " " 
1 7 0 P R I N T T A B ( 1 B + J U G * 4 ) | " ( HOME ) " I P 0 K E B 3 
4 , 2 3 5 i P O K E V * 2 1 , P E E K ( V + 2 1 ) OR 1 2 8 
1 7 3 S C - 9 C + I 3 0 • GOSUB800 i GOTO 1 2 0 
1 7 9 R E M * * * • • * • • • • • • * • + 4 * 4 4 • + * • • * • 4 
1SB F L - 0 1 I F P E E K ( V + 2 1 ) > 1 2 8 T H E N F E - 1 
181 P O K E V * 1 4 , (PEEK ( V > - 1 4 ) M I D 2 3 S i P O K E V * 13 
. P E E K ( V * I ) - 2 1 1 P O K E 2 0 4 7 . 2 3 3 
1 8 2 I F ( P E E K ( V * 4 6 ) A N D 1 3 ) » | T H E N P O K E V + 4 6 , 3 
1 8 3 POKE V + 2 1 , P E E K < V + 2 1 ) O R I 2 8 
1 8 4 P O K E S * 4 . 0 1 P O K E S . 4 8 1 P O K E S * I , 4 i P O K E S * 5 
, 9 0 s P O K E S + 6 . 1 7 2 1 P O K E 8 * 2 , B i P 0 K E 9 + 3 , 2 0 0 
1 8 6 P O K E S + 4 , 6 5 t F O R I - 0 T O l B 0 i K £ X T i P O K E S + 4 , 

1 8 7 F O R I M l TO 1 0 0 0 1 NEXT I P O K E V + 2 1 . P E E K ( V + 2 1 
) A N D 1 2 7 
18B L I - E I - l l L I * - L E F T « ( L I * , L l > + " " i P R I N T * 
(HOME ) (C—3) * | TAB ( 2 4 ) i L 141 I F L 1 - B T H E N 1 0 0 0 1 
1 9 B P O K E V + 2 1 . P E E K < V + 2 1 ) A H D 2 3 2 
1 9 2 P O K E V , 4 3 1 P O K E V + 1 , 6 1 1 POKEV + 1 6 , P E E K ( V+ 
1 6 ) A N D 2 3 4 1 POKE 2 0 4 0 , 2 2 6 
1 9 3 P O K E V + 2 1 . P E E K ( V + 2 1 ) O R 1 
197 F O R I - B T O 1 0 0 0 1 NEXT 
1 9 8 I F F L - 0 T H E N I 2 B 
1 9 9 S C - S C - 1 5 0 t 6 O S U B B B 0 t 6 O T O 2 0 5 
2 0 0 I F P E E x ( V + 2 1 > < I 2 8 T H E N 1 2 0 
2 0 2 S C - S C + 1 S B I G O S U B 8 0 0 
2 0 5 P O K E V + 2 1 , P E E K ( V + 2 1 ) A N D 1 2 7 i P O K E V + 2 1 , P 
E E K I V + 2 1 ) 0 R 3 2 i S Y S 3 0 0 1 3 i D I - D I » I 
2 1 0 I F D K 5 T H E N I 2 0 
2 2 0 D I — 0 1 F O R I * 0 T O 4 1 P O K E 8 4 0 + 1 , 1 0 4 + 1 3 2 * I ) • 
N E X T i F O R l - 0 T O 2 l P O K E V * 4 1 + I . O l N E X T 
2 3 0 P R I N T " (HOME) (DOWN) (DOWN) (DOWN) (DOWN) 
(DOWN) (DOWN) (DOWN) (DOWN} (DOWN) (DOWN) (DOW 
H ) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) ( 0 
OWN) (DOWN) (DOWN) (DOWN) (DOWN) - 1 TAB ( 1 0 ) l " ( 
V E L 7 * * ( C - 3 > » * ( C - 6 ) + + ( C " 7 ) » + ( P U R ) • + " 

2 4 0 P R I N T T A B ( I B ) t " ( V E L ) ( C - 3 ) ( C -
6 ) , - ( C « 7 > , - ( P U R ) , - { H O T C > -
2 4 3 L E - L E * 1 • I F L E > 6 T H E M - E - 1 I P 0 K E 4 9 I 3 2 * 1 I , 
1 
2 3 0 P R I N T " ( H O M E ) ( V E L ) + • TAB ( 1 9 ) | L E i GOTO 9 0 
3 0 0 S L - I N T ( ( P E E K ( 9 3 8 ) A N D 2 8 ) / 8 ) • I F ( P E E K ( V 
• 4 1 • S L ) A N D 1 3 ) - 2 T H E N 1 2 0 
3 1 0 P 0 K E V + 4 1 + S L . 2 
3 3 0 S C - S C + 2 3 0 1 G O S U B 8 0 0 
3 4 0 GOTO 1 2 0 
3 9 9 R E H » * * * 4 * * « * > • • • • • * • • * » • * * + + * • • • • * 4 
4 0 B P O K E V + 2 1 , P E E K ( V + 2 1 ) A N D 2 3 3 
4 1 0 P O K E S * 1 1 , 0 1 P O K E S * 1 1 , 1 7 l F O R I - 3 3 T 0 4 3 6 T 
E P 2 i P 0 K E S * 8 , 1 t P 0 K E 5 * 7 , 1 3 3 t P O K E S * 1 2 , 2 4 
4 1 3 P O K E S * 1 3 . 2 3 0 1 F O R J — B T O 1 0 I N E X T t N E X T t PO 
K E S + 1 1 , l b 
4 2 0 P O K E V + 2 1 . P E E K ( v + 2 1 ) A N D 1 9 1 i P O K E V * 1 2 , 1 
6 6 i POKEV* 1 3 , 1 3 3 
4 3 0 P O K E V + 2 1 , PEEK ( V + 2 1 ) 0 R 6 4 I P O K E 8 B 0 . I N T ( 
R N D ( 0 ) * 5 0 l 
4 4 0 S C * S C + 3 0 0 1 GOSIJB8001 GOTO 1 2 0 
5 0 0 F O R I - P E E k ( V * 1 3 ) T 0 2 2 4 t P O K E V * 1 5 , 1 1 NEXT 
« S C - S C - 1 3 0 • 6 O S U 8 8 0 0 
3 1 0 P O K E 8 3 4 , 2 3 3 i 6 O T 0 2 0 3 
3 2 0 GOTO 1 2 0 
0 0 0 1 * < - H I D * ( S T R * ( B C ) , 2 ) i S C * - L E F T * < ' 0 0 0 0 0 
• , 3 L E N U « ) ) + I * i PR I N T " (HONE) ( R I G H T ) ( R I S H 
T ) ( R I G H T ) ( R I G H T ) (R IGHT > { R I G H T ) { VEL ) " I S C * 
8 1 0 r e t u r n 
9 9 9 R E M * + + • * • • • + • • • • • + • * * • • • » • • • * • • • • • • 
1 0 0 0 P O K E V + 2 1 . 0 1 P O K E 3 3 2 8 0 , B i P O K E 3 3 2 S 1 , 0 
1 0 1 0 F O R I - 0 T O 4 
1 0 2 0 P R I N T - ( C L R ) (DOWN) (DOWN) (DOWN) (DOWN) 
( D O W N ) ( D O W N ) ( D O W N ) ( D O W N ) ( D O W N ) ( D O W N ) ( D O W 
N ) ( D O W N ) ( W H T ) " : 1 A B I I 1 ) | ' 6 A H E O V E 

R " 
I B 3 0 F O R J - 0 r O 4 0 0 t NE X T I PR 1 N T " ( C L R ) " i F O R J -

B T O 4 B 0 I N E X T 
1040 ncxT I 
1 8 5 0 1 F 8 C * > H S * T H E M I S * - S C * 
1 0 6 0 GOTO 4 2 
1 9 9 9 
2 M « G Y S 5 B 0 1 3 + 1 3J PR I N T * ( C E R ) (DOWN) " 1 TAB ( 
6 ) | - ( V E L > ( C - D ) ( C - I X C - I X C - I ) ( C - I X C - I X 
C - I ) ( C - I X C - I X O I X C - I ) ( C - I ) C C - I X C - I X 
C - I ) ( C - I ) ( C - I X C - I X O I X C - I ) ( C * I ) ( C » I ) ( 
c - i x c - i x c - i x c - i x c - i x c - f x 
2 0 0 5 P R I N T T A B ( 6 > t " < V E L X R V S X C - * X 0 F F > 

( C M < > " 
2 0 1 0 P R I N T I A B ( 6 ) | " ( V E L ) ( R V S ) ( C « K ) ( O F F ) 
( B L U ) C H A R L I E A N D ( V E L X C M O " 
2 0 2 0 P R I NT T A B ( 6 ) I " ( R V S ) ( C " K ) ( O F F ) 

( C - K ) " 
2 0 3 0 P R I N T T A B <6) i " ( R V S ) ( C « K ) ( O F F ) ( S 
l ,U>T H E J U G S ( V E L X C » K > " 
2 0 4 0 P R I N T T A B (6) 1 " ( R V S X C - K X O F F > 

< C - K > -
2 0 3 0 P R I N T T A B ( 6 ) t " ( C - C ) ( R V S ) ( C - I ) ( C - I X C 
- I X C - I X C - I ) ( C - I X C - I X C - I X C - 1 X C - I X C 
- 1 X C - 1 X C - 1 X C - 1 X C - 1 X C - 1 X C - 1 X C - 1 X C 
- 1 X C - 1 X C - 1 X C - 1 X C « I X C - 1 X C - 1 X C - 1 X O 
F F I ( C - V ) ' 
2 0 5 2 P R I N T " (DOWN) (DOWN) (DOWN) (DOWN) ( D O W 
) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DO 
WN) (DOWN) ( D O M * ) (DOWN) (DOWN} ( R E D ) WRITTEN 

BV M I C H A E L SOLOMON ( C V N ) ( C ) 1 9 8 3 ( H 0 H 
E ) " 
2 0 S S P O K E V , 4 0 1 P O K E V * I , 1 3 4 1 P O K E 2 0 4 0 , 2 2 6 ! P 
O K E V + 3 9 , 1 
2 0 5 7 P 0 K E V * 2 , S 2 ( P O K E V + 3 , 1 3 4 1 P O K E 2 0 4 1 , 2 2 3 
• P O K E V * 4 B , 1 1 P O K E V * 1 6 , 2 
2 0 6 0 F O R I — 2 T 0 6 t P O K E V * 1 * ( 1 * 2 ) • 1 3 4 1 P O K E V * I 
• 2 , 1 1 2 + ( 3 2 * 1 1 - 2 ) > i P O K E V + 3 9 * 1 , 1 
2 0 7 0 POKE 2 0 4 0 * I , 2 3 0 1 NE X T I POKE V * 2 8 , B l POKE 
V + 2 1 , 1 2 7 l G O S U B 9 0 0 0 
2 0 8 0 P R I N T - (DOWN) (DOWN) (DOMN) (DOWN) (DOIM 
> (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DO 
WN) (DOWN) (DOWN) (DOWN) ( D O W N ) * | 
2 0 9 0 P R I N T T A 6 ( 6 > | - ( C - 1 ) P R E S S ( M H T > F I R E ( 
C - l ) TO START T I C GAME" 
2 1 I B I F (PEEK ( 3 6 3 2 0 ) A N D 1 6 ) - 1 6 T 1 C X 2 1 I B 
2 1 2 0 P R I N T " ( C E R ) " ( P O K E V + 2 I , B i G 0 T 0 4 3 
6 9 9 9 K N M < M H M M I I M I H H m « » > « l 
B 0 0 0 POKEV+1 7 , PEEK ( V * 17 ) O R 6 4 1 P O K E V + 3 4 , I 
8 0 0 2 P R I N T - ( B L K X C L R ) " | t F O R I - 0 T O 2 4 i P O K E l 
B 6 3 + I • 4 0 , 3 7 1 N E X T t P O K E 3 3 2 8 1 , 6 
8 0 0 5 P « I N T " ( H O M E ) ( C Y N ) S C O R E i ( Y E L ) " i S C » l ' 

( C V N ) L E V E L i ( V E L ) " | L E | " ( C - 3 ) " t L l » t " 
( C V N ) H I l ( V E L ) " I U S * 
O 0 0 7 F O R I " I T 0 4 : P R I N I " ( B E U ) t " 1 NEXT 
8 0 0 6 C * - " ( O ) > " l IFPEEK 1 4 9 1 3 2 + 1 1 ) — 1 THENC* 

( C - 3 ) " 
H010 P R I N T C * - * X X * | T A B ( 3 3 ) 1 " 1 * X * C * 
8 0 1 3 P R I N T " ( S H ) ) ( S H ( X S H > X S H ( X S H ) 
X S H ( > " | T A B ( 3 3 ) | " ( S H ( X S H > X S H ( X S H 
I X S H ( X S H ) > " 
8 B 2 B V V * - " ( C - T ) ( C - 0 ) * 1 Z Z » - " ( C - 0 ) ( C - T ) • 
8 0 2 3 F 0 R 1 - 1 T 0 8 
8 B 3 B P R I N T V V * I V Y * i V V * | " ( B E U ) L ( C - 8 ) 
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I and the jugs 
the machine-code routines. I Road, Wel l ingborough, 
can supply copies on tape for Northants, NN8 3EN. 
£2.99 to Sollysoft, 203 Shelly „ „ 4 2 » , a i 

— — — r . i M ^ 

n ( I l W N ) ( I » * ' ' '"J™*̂ PLEASE sssas«r'-,,~ 
s S S S ^ S ® * 5 ,  

ss as ssgasrsBSsa.. 
DATA 295.WS- l < r 2 , l 92 , l 

S . 7 . DATA assas^ST&sa:?®'5 
3 S S S g i g S " - " - " ^ 

*|-(8LU> -|C*|IZ*| IZ* 
|IZ* 
B040 P R I N T Z Z * ) Z Z * | Z Z * | " ( B L U ) « . ( C - 8 > 

" l " ( B L U ) • • | C * ( Y Y » | Y Y * 
l Y Y » 
H M NEXT 
9 0 6 0 P R I N T Y Y * ( Y Y » J Y Y » I - < C - T J " « T A B ( 3 2 > » " 
CC-TJ-I ZZ»| zz*i zz» 
8 8 7 1 P R I N T " ( C - O ) ( C - T > < C - 0 ) ( C - T ) ( C - 0 ) { O T 
) < C - « ) ( C - T ) ( C - O ) ( C - T ) ( C - O ) ( C - T > ( C - « > ( C - T 
) ( C - O ) ( C - T ) ( C - « ) C C - T ) ( C - O ) ( C - T ) ( C - O ) < C - T 
M C - 0 ) ( C - T ) ( C - O ) ( C » T ) CC - O ) { C - T > ( C - 0 > < C - T 
> ( C - O ) ( C - T ) { C - 0 > C C - T ) ( C - O ) < C - T > ( C - O ) ( C - T 
) ( C - 9 ) ( W M T ) ( H O M E ) " i 
0871 PR INT " I DOWN) (DOWN) (DOWN) (DOWN) (DOWN 
) (DOWN) (DOWN) ( D O W N ) ( D O W N X D O W N X D O W N > (DO 
UN ) ( DOWN ) ( DOWN ) ( DOWN > ( DOWN X DOWN ) ( DOWN X 
DOWO (DOWN) (DOWN) ( DOWN) * | TAS ( I 0> | " ( YEL ) • 
• ( C - 3 ) • * ( C - 6 ) » * ( C - 7 > » * ( P U R ) * - * -
8 0 7 2 PR INT TAB ( 1 0 ) | " ( Y E L ) , - ( C - 3 ) , - <C 
- A ) , - ( C - 7 ) , - ( P U P ) , - (HOME) " 
0 0 7 3 P O K E V , 4 5 i P ( » E V * l . 6 1 l F > t » E V * 3 9 , 1 i P O K E 
- B4B , 2 2 6 1 P O K E V * 4 0 , 0 i P O K E 2 9 4 1 , 2 2 6 
8 0 8 0 P O K E V * 4 , 2 6 1 P O K E V + 5 . 1 1 7 i P O K E V * 4 1 , 0 i P 
O K E 2 0 4 2 . 2 2 7 
sees P O K E V * 6 , 2 6 I P O K E V * 7 , I 8 9 I P O K E V * 4 2 , 0 I P 
« E 2 0 4 3 , 2 2 7 
0 0 9 0 P O K E V * B , S 4 l P O K E V * 9 . 1 3 7 i P O K E V + I 6 , 1 2 l 
P O K E V . 4 3 , 0 t POKE 2 0 4 4 , 2 2 7 
B093 POKEV* 1 1 . 2 2 3 : POKEV >44 , 61 POKE 2 0 4 3 , 2 3 
0 i P 0 K E V * 2 7 , 3 4 
8 0 9 7 P O K E V * 2 8 , 1 9 2 i POKEV* 1 2 , 1 6 6 1 P O K E V * 1 3 . 
l 3 3 l P O K E V * 4 3 , 8 t P a K E V * 3 7 , 4 l P O K E V * 3 8 t 1 
B f B POKE 2 0 4 6 , 2 3 1 
B099 POKEV* 4 6 , 3 i P O K E 2 0 4 7 , 2 3 4 
B U B P O K E V * 2 1 , 1 2 5 1 B Y S 5 O 0 1 3 
8 1 2 0 RETURN 
B W R E M * • • » * * . * • * • * • • » • • * « • • • • 
9 0 0 0 REM PLAV T I T L E T I M 

I - I | P » E S * 2 , 0 l P O » E S * 3 . B 
9 9 1 0 I F L O ( I ) - W J T H E N P O K . E S * 4 . 6 4 1 RE TURN 
9 0 2 0 P O K E S * 3 , 2 4 1 P 0 K E S * 6 , 2 3 0 i f W E S * 4 , « i PO 
K E S * 4 , 6 3 
9 0 3 0 POKES, LO ( I I I P O K E S * 1 , H I ( I ) 
9040 forj-0todu(I>»ss>next 
««0 I-I*1IGoto90LO 
10999 R E M * * * • • • * * • * • * * • * * * • * 
11000 A—49132 
11010 R E A D A « l I F A « - - * * * - T H E N l f t E T ( J R N 
U B 2 0 FOR J * 1 TOLEN ( A * ) S T E P 2 
1 I B 3 0 Y * - M I D * ( A « , J , l l l Z f - M I D * ( A « , J * 1 , I I 
11040 Y-ASC ( Y» > - 4 B i I F Y - 9 T H E N Y - Y - 7 
l i n e Z - A S C ( Z t > - 4 S i I F Z > 9 T H E N 7 - Z - 7 
11060 POKEA , Y * 1 6 * Z l A—A * I I NEXT J GOTO 1 1 0 1 0 
11062 REM — MOVE MAN/LOOK UP ( 4 9 1 3 2 ) — 
I 1063 DATA BS»4»(«WrFFrFF0gWI0101 
11067 DATA 0 O F F 0 1 0 0 0 0 F F 0 l 0 a a 0 F F 0 1 
11070 DATA A D e e D C 7 V 0 F 4 9 0 F A A F 0 0 B A 9 E I f 0 0 / 
11000 DATA 9 0 8 2 A 9 E 2 8 0 ^ 8 0 / ADM3DM 1 8 7 D 0 0 C 0 
11090 DATA 8 D 0 0 D 0 A D 0 I D0 187DOEIC0C93B900.S8 
08100 

FORI-®™ ^ icT .RETURN 

12005 REM 0 .0 . 2 3 2 . ® . • ' . M B l « 
X 2010 D«T A 0. 2*8 ' ; . , 248 ,0.« . »«J 

,0.0,®.®*®*"' ^ ^ — 

DATA i l . 2 1 6 . 0 . 3 1 . m 

2 5 5 , 2 2 4 , 0 . 6 3 ^ " ' ' .216,0.63. Z4B,". 

0,0,®'®'® BAT 3 

BAT 2 
12185 - * 

SS-S-^iSwsst58 
.150.128,,.«'> bAT t 
122®3 ^ 
1 2 2 1 0 D A ™ * i V ; i a I B ^ , " 8 * 1 ® - B 5 

12240 DATA 

I I 100 
11110 
11120 
I I 125 
11130 
I I 140 
E03D0 
IH5® 
11 160 
I 1170 
I I 180 
11190 
11 240 
I 1210 
11220 
I 1238 
11240 
11245 
1 1250 
11760 
I 1270 
11280 
I 1298 
11300 
11310 
1132A 
1133a 
11340 
1135a 
II 360 
1 1370 
I 1388 
I 1385 
I I 390 
IRE77 
I ; 400 
I 1 40™ 
t 1407 
11410 
1 1428 
I 1430 
1 1440 
0 
I 1 450 
I 1460 
11465 
11470 
11480 
1 1490 
11500 
11510 
I 1520 
11530 
I 1540 
1 1550 
11560 
1 1570 
1 1580 
11590 
1 I6O0 
11605 

DATA A t 0 0 D 0 A O 1 0 D 0 2 9 0 I DUMlDt 0 O 0 D 0 0 8 
DATA A 9 0 1 0 D 1 0 b 0 8 D 1 0 D 0 6 0 t 0 F F D 0 e 8 
DATA A 9 F E 2 D 1 0 D 0 8 D 1 0 D 0 6 0 
REM BULLET ( 4 9 2 5 5 ) 
DATA AD 1 3 D 0 2 9 0 2 D 0 5 3 A D 0 0 D C 2 9 1 0 F 0 0 1 
DATA 6 0 A E 0 0 D 0 8 E 0 2 D 0 A E 0 1 D 0 E 0 D 6 D O F 2 8 

DATA AD1 0 0 0 7 9 0 1 F 0 0 B A D 1 0 D 0 O 9 0 2 
DATA 8 D 1 0 D 0 1 8 9 0 0 8 A D 1 0 D 0 7 9 F DQD10D0 
DATA A D I 5 D 0 0 9 0 2 8 D 1 5 D 0 A D F 8 0 7 1 8 6 9 0 3 
DATA S D F 9 0 7 C 9 E 5 F 8 0 6 A 9 F F 8 D 4 0 0 3 6 0 
DATA A 9 0 1 8 D 4 0 0 3 6 0 
DATA A E 0 2 0 0 0 0 0 6 A D I 0 D 0 4 9 0 7 8 D 1 0 D 0 e A 
DATA 1 O 6 D 4 0 0 T . B D 0 7 O 0 A D 1 F D 0 7 9 0 2 F 0 0 8 
DATA AD 1 5 D 0 2 9 F D 8 D 1 5 D O 6 0 
REM — JUG I N T E R R U P T S ( 4 9 3 8 2 ) — 
DATA EAEAEAEAEAEAEAEACAEAEAEAEA 
DATA EAEACAEAEAEAEAEACA 
DATA AE4 I 0 3 A D 1 E D 0 2 9 2 0 F 0 0 6 8 E 4 2 O 3 
DATA 4 C 3 1 E A B D 4 3 0 3 F 0 0 6 B D 4 8 0 3 8 D O A D 0 
DATA E 8 C 0 e S D a 0 7 A 7 0 0 8 E 4 I 0 3 4 C 3 1 E A 
REM L E F T ARROWS 1 4 9 4 4 4 ) 
DATA A 7 8 0 A 0 a 7 C B B l F 8 C 9 2 E O e 0 1 E B 8 8 
DATA 9 1 F 8 C 8 C O 1 F D 0 F 0 A 9 2 0 9 1 F B 6 0 
REM R I G H T ARROWS ( 4 9 4 6 9 )  
DATA A 2 0 O A 0 1 F 8 8 B 1 F 8 C 9 2 F D 0 0 1 E 8 C 8 
DATA 9 1 F B 8 8 C 0 0 7 D 0 F 0 A 9 2 0 9 I F B 6 0 
REM ARROWS CONTROL ( 4 9 4 9 4 ) 
DATA A 9 6 B 8 3 F 8 A 9 8 5 8 5 F C 2 0 2 4 C 1 8 E 4 O 0 3 
DATA A 9 3 0 8 5 F 8 A 9 0 6 8 5 F ( 1 2 0 3 D C 1 8 E 4 E 0 3 
DATA A 9 D 0 8 5 F B A 9 0 6 B 5 F C 2 0 2 4 C 1 8 E 4 F 0 3 
DATA 6 0 
REM BAT CONTROL ( 4 9 S 3 7 ) 
DATA A E 7 7 0 3 B D A A 0 3 1 B 6 9 E 7 8 D F E 0 7 2 0 9 E C 

DATA B 3 E 9 e e e e D 0 0 2 A 2 8 0 e E 7 7 0 3 6 0 
REM MOVE BAT ( 4 9 5 6 6 ) 
DATA A E 7 0 0 3 B D 7 8 0 3 A A 
DATA A P 0 D D 0 I 8 7 D 6 0 O 3 A 8 A D 0 C D 0 I B 
DATA 7 D 5 0 0 3 C O 5 3 9 0 1 F C 0 C 9 8 0 1 B C 9 5 1 
DATA 9 0 1 7 C 9 F F B 0 1 3 8 D 0 C D 0 8 C 0 D D 0 
DATA AC7ia3CaCC7203F0e48C7IB360Aea 
DATA 8C7103AE7003EBE032DOa2A2O0 
DATA B E 7 0 0 3 6 0 
REM MOVE E V E R Y T H I N G ( 4 9 6 4 2 ) — 
DATA 2 0 1 6 C 0 2 0 6 7 C 0 2 0 6 7 C 0 C E B B 0 3 D O 0 9 
DATA A D B A 0 3 8 D B 8 0 3 2 0 B 1 C 1 
DATA A D 2 9 D 0 2 9 0 F D 0 1 3CEB303DOOEADB2 
DATA 0 3 B D B 3 0 3 A 9 2 E B D 8 7 0 5 2 0 5 E C 2 
DATA A D 2 B D 0 2 9 0 F D 0 1 3 C E 8 5 0 3 D O 0 E A D B 4 
DATA 0 3 8 D B 5 0 3 A 9 2 F 8 D 3 7 0 6 2 O 5 E C 2 
DATA A D 7 A D 0 7 9 O F D 0 1 3 C E B 7 0 3 D 0 0 E A D B 6 
DATA 0 3 8 D B 7 0 3 A 9 2 E 8 D C F 0 6 2 0 5 C C 2 
DATA C E B 9 0 3 O 0 0 9 a E B 8 0 3 8 C 8 9 e 3 2 e 5 6 C I 
DATA 6 0 
REM ARROW SOUND (49738) -
DATA A 9 0 0 6 D 0 4 D 4 A 9 5 8 8 D 0 5 D 4 A 9 0 F 8 D O 6 
DATA D 4 A 9 4 9 8 D 0 0 D 4 A 9 1 4 8 D 0 1 O 4 A 9 8 1 8 D 
DATA 0 4 D 4 6 0 
REM CHECKS ( 4 9 7 8 9 ) 

33,235,25=.^ • 
1227® DATA 2 4 0 , « . « • " 

1 1 6 0 7 DATA A D 1 E D 0 8 D B E 0 3 
11610 DATA A D l ^ D 0 2 9 8 0 D 0 0 C A C 4 2a3C8F006 
1 1 6 2 0 DATA A 9 0 7 8 D B D a 3 6 0 A D l F D 0 2 9 0 1 D007 
1 1 6 3 0 DATA A D B E 0 3 2 9 0 1 F 0 0 6 A 9 0 L 8 D 8 D 0 3 6 0 
1 1 6 4 0 DATA A D K 0 3 2 9 l C F 0 0 b A 9 0 3 B D B D a 3 b 0 
1 1 6 5 0 DATA A D 0 0 D 0 C 9 2 3 D 0 O 6 A 9 0 4 8 D B D 0 3 6 0 
11660 DATA ADBE037980Fe06A905eDBD026® 
1 1 6 7 0 DATA A D B E 0 3 2 9 4 0 F 0 0 6 A 9 0 6 8 D B D 0 7 6 0 
1 1 6 8 0 DATA A 9 0 0 8 O B D 0 3 6 0 
1 1 6 8 3 REM M A I N PROGRAM ( 4 9 8 9 2 ) 
1 1 6 9 0 DATA 2 0 E A C I A D 0 e D 0 8 D e ^ D ® A D I 0 D 0 7 9 0 i 
I I 7 0 0 DATA F 0 0 B A D I 0 D 0 0 9 8 0 8 D I 0 D 0 1 B 9 0 0 8 
1 1 7 1 0 DATA AD 1 0 D a 2 9 7 F 8 D l 0D0E.E2EDOAD0I D0 
1 1 7 1 3 DATA 1 8 6 9 1 6 8 D O F D 0 2 0 7 D C 2 
1 1 7 2 0 DATA A 2 0 8 A 0 F F 8 8 D 0 F D C A D 0 F 8 A D B D 0 7 -
1 1 7 3 0 DATA F 0 B F C 9 0 1 F 0 O 5 C 9 0 4 F 0 2 0 6 0 A E 0 0 D 0 A 
C 0 1 D 0 
1 1 7 3 2 DATA E 0 5 4 9 0 1 4 E 0 F D B 0 1 0C0CD900 ( *C0DF 
1 1 7 3 3 DATA B O O 8 A 9 0 0 8 D B D 0 3 4 C E 4 C 2 
I 1 7 3 4 DATA 6 0 A D 1 * D 0 2 9 8 0 D 0 0 H 
1 1 7 3 5 DATA A 9 0 e B D B D 0 3 4 C E 4 C 2 6 0 
1 I 7 3 7 REM TURN ON I N T S 150013) 
1 1 7 4 0 DATA 7 8 A 9 E 6 8 D 1 4 0 3 A 9 C 0 8 D 1 5 0 3 5 8 6 0 
1 1 7 4 3 REM TURN OFF I N T S ( 3 0 0 2 6 ) — 
1 1 7 5 0 DATA 78A9318D1403A9EA8DlSa35860 
11998 DATA • • • 
I 1 9 9 9   
1 2 9 9 9 REM LOOK UP TABLES FOR BAT 
i : 0 0 0 F O R I - 0 T O 3 1 1 R E A D A ? P 0 K E 8 4 8 * I , ( A AND2 
3 3 ) I N E X T 
1 3 0 1 0 F Q R 1 - 0 T O 7 i R E A D A t P 0 K E 9 3 8 * l . A i N E X T 
1 3 0 2 0 DATA 0 , 1 , 2 , 2 , 2 , 2 , 2 , 1 . 0 . - 1 , - 2 , - 2 , - 2 
. -2 , -2 . -1 
1 3 0 3 0 DATA - 2 . - 2 , - 2 , - 1 , 0 , 1 , 2 , 2 , 2 . 2 , 2 . 1 . 0 
, -1 . -2 , -1 
1 3 0 4 0 DATA 0 , 0 . 1 , 1 , 2 , 2 , 1 , 1 
1 3 0 5 0 RETURN 
1 3 0 9 9 R£H**************«******»****«a •»• 
1 3 1 0 0 REM ARROW SPEEDS AND DELAYS 
1 3 1 1 0 DATA 6 . 1 9 0 . I S O , 1 7 a 
1 3 1 2 0 DATA 6 . 1 5 0 , 1 0 0 , 1 2 0 
1 3 1 3 0 DATA 4 , 1 0 0 . 7 0 , 5 a 
1 3 1 4 0 DATA 4 , 1 0 0 , 7 0 , 3 0 
L 3 1 3 0 DATA 2 , 1 0 0 , 9 0 , 1 2 0 
1 3 1 6 0 DATA 2 , 3 0 , 9 0 , 6 0 
13165 R E M " * • • • • 
1 3 1 7 0 REM M U S I C NOTE V A L U E S 
1 3 1 8 0 DATA 4 3 1 , 3 0 6 , 2 6 8 . 3 0 1 , 3 3 7 , 3 3 8 , 4 0 1 , 4 
7 7 , 0 , 2 6 4 , 3 1 8 , 0 , 3 7 9 , 4 2 3 
1 3 1 9 9 
1 3 2 0 0 DATA 1 8 , 2 0 9 , 3 , 1 9 , 2 3 9 , 3 , 2 1 , 3 1 , 3 , 3 3 , 
1 3 3 . 3 . 2 1 , 3 1 , 3 . 3 3 . 1 3 3 . 3 . 2 1 , 3 1 , 3 , 3 3 . 1 3 3 , 8 
1 3 2 1 0 D A T A 3 7 , 1 6 2 , 3 . 3 9 , 2 2 3 . 3 , 4 2 , 6 2 , 3 , 3 3 . I 
3 3 , 3 , 3 7 , 1 6 2 , 3 , 4 2 , 6 2 , 3 , 3 1 , 1 6 3 , 3 , 3 7 , 1 6 2 . 3 
1 3 2 2 ® D A T A 3 5 , 1 3 3 . 0 . 3 3 . 1 3 3 . 2 , 3 7 , 1 6 2 , 2 , 4 2 . 
6 2 . 2 . 3 3 , 1 3 3 . 2 . 3 7 , 1 6 2 , 2 . 4 2 . 6 2 , 4 , 3 3 , 1 3 3 , 2 
1 7 2 3 0 D A T A 3 7 . 1 6 2 . 2 . 3 3 . 1 3 3 . 2 , 4 2 . 4 2 . 2 . 3 3 . I 
3 3 , 2 , 3 7 . 1 6 2 , 2 , 4 2 , 6 2 , 4 , 3 3 , 1 3 3 ^ 2 . 3 7 , 1 6 2 . 2 
I S 2 4 0 D A T A 3 3 , 1 3 3 , 2 . 4 2 . 6 2 . 2 . 3 3 , 1 3 3 , 2 . 3 7 . 1 
6 2 , 2 . 4 2 . 6 2 , 4 , 3 1 , 1 6 3 , 2 , 3 7 , 1 6 2 , 4 , 3 3 . 1 3 3 , 6 
I J900 DATA 9 9 9 , 9 9 9 , 9 9 9 
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Telsoft 
he programs given here 
will enable Spectrum, 
BBC, and C B M - 6 4 
owners to download via 

Your Computer's Telsoft 
service. Each month for each 
machine we transmit least one 
— and usually two — of the 
main programs appearing in the 
current issue. Also available is 
the full user to user communica-

tions program Dialsoft. 
So far OE LTD's Telemod 2 

and the V T X 5000 modems 
have been tested with the BBC 
and Spectrum but the service 
also works with a number of 
other makes. For the CBM-64 
it will initially only be available 
with the O E L Comms pack 
together with the Telemod 2 or 
similar modem; later we hope to 

adapt the service to work with 
Commodore's modem, 

Hexioader 

T o enter the download 
program first type in the hex-
loader for your machine — 
figure 1 — and then enter the 
machine code — figure 2. Once 
the program has been saved you 
can run it by entering C A L L 

&6000 on the BBC, SYS 51000 
on the C B M 64, R A N D O M I Z E 
USR 60000 on the Spectrum. 

To find out what is available 
and how to receive software dial 
up Colchester (0206) 8068. This 
audio recorded information line 
will also advise you which tele-
phone numbers to ring for the 
300 and 1200 bits/ services. 

When a program you want to 

Figure / . CttM-64. 

5 REM HEX L0APEP FOR CBM *4 F10. I 
6 REM 
1* FOR I-680 TO 727 READA POhEI.A T-T+A 

n e ; : t i f t t h e n g o t o t o o 
30 PfrlNT-EWOR I N DATA " . T - 6 7 I 6 END 
-iv> [*TA 169-1.133.186.169.1 -133.134 
50 DAT* 13J. 185 169-8/133 133. It.?.2*8 
6 0 I i h t h 1 3 3 , 1 0 7 , 1 6 9 - 2 , 1 3 3 . 1 8 8 - l * * 5 6 
70 DATA 133.251-169.199 133-252-16?.251 
8© DHTH 162.231,168-206. 32.216-255-9* 
90 DATA 6 8 , 7 9 , 8 7 , 7 8 . 7 6 7 9 . 6 5 * 8 
1 Phi 1 ft00 [ A - * . 2 8 5 5 
U 0 INPOT"START APBRESS".M 
120 IF ft'.SAi Of <A>LA THEN OOTO 140 
136 IF A/8»INT<A/8> THEN OOTO I 50 
|40 PUNT PR1 NT"AI>DR£5,S EPP<"iP" ' ITO 1 Irt 
1TJJ r « . * - 3 2 7 6 8 . > A N D 2 5 5 P R I N T A . INPUT p i 
1*0 If Pi-*EMI>" THEN 0 0 T 0 9M0 
1 7 0 i f l e n < d * - 2 8 t h e n 0 0 1 0 r j e 

188 PFINTHWPOMO LENGTH" OOTO 13* 
1?0 FC«* B=8 TO 7 Bf=NID*' Pt,2*B+t,2> 510 
288 GOSUB 300 IF E - 1 THEN r:<|T0 520 
218 POKE A+B p T• T+[i ne::r 538 
228 PI-MID*. Pt 18.3' O'̂ UB 300 548 
230 IF E- I THEN OOTO 23» 560 
240 IF T=P THEN OOTO 268 "570 
250 PRINT"CHECKi''M FPROR" i>OTO 150 588 
260 rt = A+F IF AXH THEN GOTO 150 600 
£70 OOTO 300 618 
230 PRINT TAB<8*24B*P>Cl""" SW 
i?0 fc«8 NEXT GOTO |W 
3 0 0 E = A P = 0 F O P H » l TO L E N ' £ S > 3 1 5 
310 G»=HIM' B*.M, 1 • 400 28 
3 2 8 IF £ - 1 THEN B - N N=>4 NEXT RETi iRN 3 2 5 
3 3 0 P = D » 16+:: NEXT R E T U R N " 
4 0 " X - A S C C C * ' - 4 g I F : : < 0 THEN E - l R E T U R N 
4 1 0 I F x : t 8 THEN RETURN • 
4 2 8 : - > : ; - r i f X ' . i o t h e n e = i r e t u r n 9 W 
4 j A IF K > 1 5 'HEM E - l 9 1 8 
4 4 0 P F TURN 9 2 0 

938 

Ht"*812345*789Rlt1' PFF " 
FOR A - i H TO U A STEF 3 
P R I N T M. " 7 » r = . A - 3 - . ' t - b - f t H r i , ' , . ' . 
f. o f i o r : : = R E F > A * t GO^JB 
t » t + x n e ; - : t p r i n t - " " . 
V " I H T < T / 2 3 6 . ' P R I N T M I » i ' H * . V * 1 . I >• 

55 AND T ©OSUB *>>" pPINT 
NF : t OOTO 98G 
PRINT M I M C H * IMT' It >*1 I ' 
PF' I NT M! I ' t 1 H I • 1 * • XANDl ' , 1 • • PE f'JRN 
i V : . r• ' I " H P | . J J • 
P V 1 N I P F ' I H T " 
PP'I l lT P R I N T " 
F U N T i ' f " . 1 , 1 
P R I N T P P I I I f -

1 • i pr i_> >Al' <; 01* 
LOMD"' i " I n j t J N L f l " D " 

(•tri.iRN >" 
TVH iIfII" 

PRIKT" • PET«iPN>" 
pejflT PPINT-TO RUN THf Pt'OWHM". 
(t- IN'" SVS 5I08M -i-tl'iP". 
Ft* IN I F-t'tnr PRtNT-l 'Ni'i- 'rtTH" 
ppllir Pft|MT"2 PRINT DATA" 
P R I N T P P I N I " AVE Iim T A " 
IHPUt < in Z iJ'iTO lufi Si.m -:r»> 

Figure 2. CBM-64. 
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51880 7 
5 1 8 8 8 7 
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A reminder of how to use the Telsoft service. 

download is on line, make sure 
your modem is set up and dial 
the number appropriate to its 
speed. As soon as you hear the 
modem tones switch the modem 
to line and replace the receiver. 
Select Option 1 from the menu 
— Receive. After a block of 
data is received you will see 
" O K " printed if there arc no 
errors, otherwise the program 

will wait for the blocks to come 
round again. When the 
"Program loaded O K " message 
appears return to the Telsoft 
menu and select Option 5. You 
can now save and run. 

Option 6 for CBM-64 
Note thai CBM-64 owners 

will need to use Option 6 if 
machine code is to be saved. 

V 

V . 

Figure /. fWC. 

10 REM BBC HE * CODE LOADER 120 
13 HtMEN-*6«»FF 1 38 
20 CLSI PR INT 140 
30 INPUT " START ADDRESS 150 
40 A-EVAL ( 1<J0 
50 IF A > I F 6 F 8 7 THEN 280 i 7 0 

60 IF A<t2A00 OR A>fc6FE7 THEN 20 , 9 0 
70 PRINT "*A" " | 
80 INPUT " i " B»,C» 200 
90 IF LEN(B*> < >16 THEN 30 210 

iee T-0 220 

FOR N-0 TO 7 
I t - MID»<BS,2*N*1,1>I GOSUB 300 
IF E -1 THEN 260 
X*» MID* (B«,2*N+2, t > > GOSUB 300 
IF E -1 THEN 260 
B- EVAL ( "l ."*«IO» IB« , 2 * N * 1 , 2) > 
"•A-Bt A-A»!i T-T*B 
NEXT 
FOR h • I TO LEN ( C « t 
Xt-MID«(C»,M,1):GOSUB 300 
IF E - 1 THEN A - A - l i GOTO 260 
NEXT 

230 IF T- EVAL < "4"«-C» > THEN 30 
240 PRINT "CHECKSUM ERROR ' " 
230 A-A -BiGOTQ 30 
260 PRINT "TYPING ERROR '" 

A- 8«(A DlV 81 1 GOTO 30 
•SAVE -DOWNLOAD" 6A00 6FB7 

290 END 
300 E - 0 i IF ASC<X«><48 THEN E«I ! 

IF ASC<X«K38 THEN RETURN 
IF ASC< X * > ' 6 3 THEN fc«1:RE TURN 
IF ASC(X • I>71 THEN E - I 

270 
2 8 0 

3 1 0 
320 
330 

R E T U R N 

3 4 0 R E T U R N 

r 
Figure 2. BBC. 
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Figure /. Spectrum. 
S «CF1 GPCCTRU4 4Bh 

! • »EF4 h*> c m * i s a d r 
13 CLEAR 3 9 * 8 * 
7« POFE 2 3 b 3 0 . & . » 4 PAINT 
38 I W U T -s t»<- t U d r n 4 
3B I f * > a i l 3 3 T K N QO TO 2 6 * 

IF K b s s e a i k k o o TO 2 * 
7* PA INT 4 | 

Figure 2. Spectrum. 

ua iwuf - > - t b * 
B3 IF B * - - E N 0 - TMtN 00 TO 2 M 

« 1 « I 9 * t f LCN b « < > 2 * THCN a o TO 7 4 * 
I M LET 734,4 INT i a / 2 3 b i 
I I B FQK n - a TO t 
17* LET . • - « * < 2 4 n * l TO J » n H > 
123 OO SUB M i LET r - » 
1 3 * IF » • ! THEN 0 0 TO 2 a * 
14* LET > t * « t { ] H 4 ] TO 7 « n t 2 > 
143 BO SUB 38*1 LET 

13* IF Tt*H 00 TO 2M 
17a POKE ».yi LIT 4-a»l 
1148 iCT l-t»yl FCUr ni LET y~a 
19* FOB TO J 
7** LCT ««-B*<17.» TO |7««) 
2*3 00 SUB 3Mi LET v-r>ia>> 
218 IF 1 r«TN LET C I - I I OO TO 2i8 
27* NEIt -
73a IF t-y 

24* POINT -Chi 
73* LET 4-4-81 

Liiu4 Error* 
OO TO 3* 

261 PRINT -Typing Error' 
778 LET 4-8*INT <a/8> 4 OO 10 3* 
2M SAVE ~dô tload*CODE &***«, I I 3* 
79* F-OKE 23630, STOP 

THEN PRINT -4"it>»l DO TO 3* 
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The single-handed STICK — unique mercury tilt 
switches — standard 9 pin D plug — made by John 
Hall, West Germany — £ 12.99. 

REVIEWS. . . 
Your Spectrum. . . "A snip at £ 1 2 . 9 9 , so if you're a 
stickler for fast action games, get stuck i n . . . " 
Your Computer. . . " V e r y sensitive and less tiring to 
use than conventional joysticks. . . " 
Compunet. . . "Excells in sports games. . . " 
Commodore Computing. . . " A great help for the 
more complicated flight simulation games. , . " 
MSX User. . ."Particularly good for the frantic sports 
simulations from Activision and K o n a m i . . . " 

Also full range of John Hall GmbH high quality 
cables/accossories. 
At your LOCAL DEALER or direct from LIGHTWAVE. 
Send s.a.e. for price list — state Amstrad, Commodore. 
Atari. 
THE STICK C I 2 . 9 9 + £ 1 . 0 0 p&p. Cheques and POs to: 

LIGHTWAVE LEISURE LTD 
P.O. Box 23 

WALLASEY, MERSEYSIDE L44 1EW 
051 -639 5050 

m 
W THE 

m 
m 

MICRO WORKSHOP 
MICRO COMPUTER 

SPECIALISTS 
(Spectrum Group Member) 

Software and hardware over the counter for 
Sinclair Spectrum, BBC, CBM-64, Memotech, 
Amstrad, Einstein, etc. 
* COMPUTERS 
* JOYSTICKS 
* KEYBOARDS 
* TAPES 

RAMPACKS 
BOOKS 
DISCS 
LIGHT PENS 

* COMPONENTS * 
Educational/Business Programs available. 

Located directly opposite Epsom Main Line 
Station. Visit us or ring for friendly service. See 

and try before you buy. 
* In house programming • 

Overseas/Export orders welcome 

12 STATION APPROACH 
EPSOM, SURREY. 

EPSOM 21533 

82 YOUR COMPUTER. DECEMBER 1985 

C 

« 



i r 
ver since the last leak at 
Windscale your garden 
has just grown and 
grown. Ignore all the 

^ ^ p o t t i n g compost and fertiliser 
^ l a d v e r t s , the radio-active 

'continue^ on nexr n 

J isting / . ' PaW 

nutrients wafting you way beats 
them hands down and the 
garden now boasts one of the 
largest collection of four foot 
high mushrooms in Europe. 
The only problem is that the 
bugs have also grown and some 

Jason Charlesworth 
m o d e 2 : i n k i ' hazes bugs. 

,13:PEN 1:PRI NT"Assembly i n p r o g r e s s . p l e a s e w a i t " 
10 HEHORY 29999:RESTORE:DIM t ( 4 0 ) ; F O R a = l TO 30:READ t<a> 
:NEXT a : * = 3 0 0 0 0 
20 FOR a = l TO 38:t=0:READ « « : I F LEN <a»)<>160 THEN PRINT" 
Error i n l i n e " : 1 1 0 + 1 0 * a : END 
30 FOR b= l TO 159 STEP 2:v=VAL ( " & " • M I D » ( a * , b , 2 ) ) : P O K E x . 
v : t = t+ v : * = x+ l : NEXT b: I F t O t l a ) THEN PRINT" E r r o r i n l i n e " 
; 110+10*a ; " or L i n e 110":END 
40 NEXT a:PRINT Completed.no e r r o r s found":END 
110 DATA 4 5 5 2 . 2 9 8 5 , 3 3 5 6 . 8 1 6 3 . 7 2 6 7 . 4 9 4 5 . 9 6 0 . 7 4 0 2 , 1 0 1 7 9 , 7 4 6 
2 . 8 2 8 6 . 4 7 8 5 . 0 0 0 3 , 4 0 0 1 , 6 4 7 8 , 5 1 6 . 2 4 3 6 . 7 8 2 5 . 8 7 6 5 , 8 1 1 4 . 1 0 0 3 5 . 
9 2 9 0 , 9 9 0 4 . 7 1 6 7 , 8 8 3 8 , 8 8 4 0 , 1 0 5 1 3 , 9 4 1 6 . 9 4 2 9 , 9 9 4 9 , 6 1 4 5 , 9 3 2 5 , 9 
4 0 4 . 8 4 1 7 , 8 8 6 3 , 7 9 8 4 . 6 6 7 1 . 5 8 2 3 
120 DATA 0000CCCC000000CC64CCCC004498CC64648898CCCCCCCC64 
CC6698CC44CC440010200088000010200000000030300000000010200 
0000000102000000000102000000000303000000000000000000000 
130 DATA 3333000000333C3C3300113C3C3C3C22113C3C3C3C22363C 
3C3C3C39363C3C3C3C39363C3C3C3C39113C3C3C3C22113C3C3C3C220 
0333C3C330000003333000000000000000000001428000000001428 
140 DATA 0000000014280000000078B40000FC14B4 7828FC0414F0F0 
280S043C3C3C3C08040C4C8C0C08000CD69D0C000C086E6E040C00000 
00000000000000000001020000010205524000018AA000008040000 
150 DATA 0000F0F000000050F0F0A00000F8C3C3F400545070B0A0A8 
A800F0F00054A8540000A854A8A800005454000000000000000000000 
00000F0A000AAAA 50F0F00022 22 50E1D 2A02 2 22F0D2E1F03 3 2 2F0D 2 
160 DATA E1F03333F0E1E1F0330050F0E1F0332200F0D2F0B1000011 
333333001133333322003333333322000000000000008BA0885050444 
4504400A08844 504400A0884441C3C362880086498649000086EB86 
170 DATA EB0000C3C3C3C3000041C3C382000000C3C3000000458A45 
8A00000C0804 (Zfc0000003 3 3 30000003 3913 3 3 300116 2 3 391912 26 2 3 33 
33333913322339111331100408000220000408000000000C0C00000 
180 DATA 0000408000000000408000000000408000000000C0C00000 
000000000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000000 
190 DATA 0000000000000000000000000000000000000000CD84783E 
0332CF6021000022CD60CD9578CD2879CDD27897CDE578CD2280CD19B 
DCD3F7ECD667DCDEF7CCD4F7C3E20CD1EBBC018E921000022CD803E 
200 DATA 0332CF801603CD1C7ECD8476CD9578CD2879CDD27897CDE5 
78CD2280CD237ECD19BDCD717ACD667DCD4F7CCDEF7CCD3F7E3E20CD1 
EBB20223AD280FE00200CCD6F78FE0028D9CD567818BBCD1C7ECD3E 
210 DATA 783ACF803D32CF8020AFCD1C7EC9211578CDAABCC9010400 
00040F0F0600212578CDAABCC90102006400010F0500213578CDAABCC 
9040300BC02000F1200CDA7BC214F78CDAABC06E1CD19BD10FBC902 
220 DATA 05009600000FFIFF216678CDAABC06 32CD19BD10FBC90202 
006400000FFAFF21D58006087EFEFF20092323232310F53E01C997C92 
124B422D38021FF0022D0809732D280C921A17811D580013200EDB0 
230 DATA C94000080138000801300008012800080120000801180008 
01100006010800080100000801FF0C0000FFA8000000F F0000F F 3ACF8 
04 70E19C53E08CD9479C10C0C0C10F4C92ACD80C55F16001922CD80 
240 DATA 1110270E3ACD127911E803CD1279116400CD1279110A00CD 
1279110100CD1279C1C9C53EFF3CA7ED5230FA19C609E5CD9479E1C10 
C0C0CC997CD0EBC215C7906160E04E5C57ECD9479C10C0C0CE12310 
250 DATA F22174799746234E23E5F5CD32BCF1E13CFE1020F0010000 
CD38BCC90703020601050707070707070500090401070909090909070 
0000D0D141406061A1A0F0F020208080A0A03030E0E101012121313 
260 DATA 1818001A6767875F160021D97919E506C1CDFA7F23DDE106 
07DD7E000E02F5E603FE031E0020021E0CFE0220021E08FE0120021E0 
473F1E60C1F1F2B0D20DFDD232323CD118010D1C906090808080906 
270 DATA 000F08080E08080F000E04040404040E000606080808060F 
000E09090E0A090900060906060109060009090909090606000000000 
000000000040404040E0A0A000609090909090O000C04040404040E 
280 DATA 000609010204000F0006090102010906000A0A0A0F020202 
000F080E01010906000304000E090906000F090102040404 000609090 
6090906000609090701020C00ED4BD08079FEFF20133E2FCD1EBBC8 
290 DATA CD1E78ED4BD3800C0C0C0505050505050576FEBE3032ED43 
D080CDFA7FE5CD1180CD11807EE1B62039360CCD1160360CCD1180360 
CCD11B0CD11603600CD11803600CD11S03600C904040404CDFA7F36 
300 DATA 00CD11803600CD1180360021FF0022D080C9CD1180CD1180 
CD1180CD11803600CD11803600CD11803600ED4BD0802AFB807CB5283 
12AF9807DE6FE1F6FCD1B7C2624ED4BF98021000022FB8079E6FE1F 
310 DATA 4F3E32CDE578212677CD6E8021FF0022D080CD0E78C92AFF 
807CB526192AFD80CD1B7C2811ED4BFD8021000022FF803E32CDE5761 
UD02A03817CB528192A0181CD1B7C2811ED4B01812100002203813E 
320 DATA 1ECDE57816B0DD21D5803E08F5DD6E00DD23DD66007DFEFF 
2819OD1B7C2814DD4600DD2BDD4E00DD3600FFF13E14CDE57B1883DD2 
3DD23DD23F13D20CFED4BD08079E6F8IF1F1F6F7826FFCD0F7F7EFE 
330 DATA 00C8E5ED4BD08079E6F8IF1F1F4F7826FF24D60C30FB7C87 
8747876047798787874FE17EE6033D200297775F7EE604B3777B87678 
047CDFA7F0E040608E536002310FBE1C5CD1180C10D20EF21FF0022 
340 DATA D0803E01CDE578CD0E78C97894FE0C300B7995FE0630053E 
01FE00C997FE00C9C5ED5BD36079C60793FE0F301078C60B92FE17 300 

T T * 

V- J V J 

, , "tft j 
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H U E S A A S C O R I ooooo 
83AD260F60132D260C1C92A03817CB5202ACD72807DFEFAD87CE607 
350 DATA 677DE60284678787874F06FF3EFF320561ED4301815C1600 
21068119220381C93A05613CFE0C200197320581ED4B018104ED43018 
178FEB5200F21000022038106B4212877CD8E80C93A0581FE01280A 
360 DATA 219876CD307CCD8E80C9110A00197E220381FE0028EA9732 
0581C5E505212877CD6E80E1C178C60B4778C60C47110A00197EFE002 
0F3220381ED43016118C12AFF807CB5202ACD72807CFEFFC07DE603 
370 DATA C60C6787876F87654 70EFF7C87878784845F160021068119 
22FF60ED4 3FD80C9ED4BFD600C79FE49200F21000022FF800E4821287 
7CD8E80C9ED4 3FD80E607FE01280A210876CD307CCD8E80C9360023 
380 DATA 22FF80C5E579C6084F212877CD8E80E1CD2E78C118DDED4B 
F9802AFB607CB5202FCD72807CADFEFDC07DE607C6026F87876767844 
70EFF7D87876785655F1600210681197EFE00C022FB80ED43F980C9 
390 DATA 0C79E601FE01200F215076ED4 3F980A7791F4FCD8E80C979 
FE92200F2128770E48CD8E8021000022FB60C9ED43F980E60FFE04 20D 
32322FB607EFE0028CAE5C579A71F4F3D212877CD8E80C1E179C60C 
400 DATA 4FE5C5A7791F4F21E076CD6E80C1E179FE90301179C6104F 
3607237EFE0020E122FB80189321000022FB80C921317ECDDDBCC9213 
17E113B7E06810EFFCDD7BCC9000055B500813B7EFF00CD3D7FC9DD 
410 DATA 21D5800608C5CD557EDD23DD23DD23DD23C110F1C9DD4E00 
DD4601DD5E02DD560379FEFFC87AFE803803041804 873D814FC5D5217 
875CD6E80D1C11DC2F27E7AFE80381CD57AE60157CD027FD1FE0028 
420 DATA 07CD267F1E0C185A1E087AE60157185279FE00201ACD267F 
1E0C168170FEB42041212077CD8E800100001108011833FE482009CD2 
67F1E0C168018E0CD027FFE0020041E08181BFE04 300D1E0C7AEE01 
430 DATA F68057CD267F160A3EB4905F7AEE01F66057DD7100DD7001 
DD7302DD7203CD307CC979E6F81F1F1F82823D6F7826FF24D60C30FB7 
C878767848485D55F1600210661197ED1C9C5D578C60C47160079C6 
440 DATA 084FCD027FD1C1FE00C83600C9CDBC7F7BB2200BED4BD360 
21C075CD6E80C9ED4BD360ED43CB807882FEB52003160078FE8B20031 
60078477963FE4938031E00794FED4 3D3807BB2C87AFE0028163C28 
450 DATA 023E0B804 7D5CDDF7FD1FE0028063ACC8032D480ED4BD380 
7BFE0028143C28023E07614FCDEA7FFE0028063ACB6032D380ED4BD38 
021C075CD6E60C91100003E4 3CD1EBB2801153E45CD1EBB280114 3E 
460 DATA 1BCD1EBB26011C3E22CD1EBBC81DC9CDFA7F060897B62310 
FCC9CDFA7F060C7EFE00C0CD118010F797C978E6F66F26002954 5D292 
91978E607171717F6C04709C97CE638FE3820051150C819C97CC608 
470 DATA 67C9069621068136002310FB061EC5CD72807DE63CFE3C20 
037CE638FE0020057CE628F60447578780477CE6074F7DE602615F878 
7674F7AA71F6F8787858321068116005F193603213075CD8E80C110 
480 DATA BDC9CD0DBD7DAA577CAB5F2A8C802929292919ED5B8C8019 
228C60C90DF0E578E6F86F260029545D29291978E607171717F6C0470 
9D1060CC5EBD5971213010600EDB012D1EB7CE638FE3820060150C8 
490 DATA 0918047CC60867C110DEC9408CAC04004 33E01408CFF6C07 
00FF9C0301FF6C080047840700FF6C0100FF6C0600FF6C02003578030 
1000008014554518137B4A381209B8C810B00000000000000000000 
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of them arc a bit vicious. Never 
mind you think, you can use 
your world famous Haze gun — 
Hurt and Zap 'Em — on them 
and rid your beautiful garden of 
all those horrible creepy 
crawlies. 

So the scene is set for an epic 
show down of man against bugs 
in this game for the Amstrad. In 
the game you control the laser 
base at the bottom of the screen 
and may move in all directions 
in your efforts to remove the 
maggot from the garden. The 
maggot is however incredibly 
thick and even though you 
shoot it, it doesn't realise it's 
dead but instead splits up and 
each segment has its ii own life. 
Thus you must shoot each 
section of the maggot. This task 
is hampered by the other 
creatures in the garden. There 
are also spiders, fleas, and 
snails. 

Shots worth 5 0 points 

Fleas simply drop from above 
and if they encounter a 
mushroom, they jump over it. 
Spiders generally stay away 
from the laser base but if they 
hit a mushroom, they poison it 
so when a maggot hits it the 
maggot plumets down dead. 
The touch of any of these 
creaturcs is deadly. 

For each snail shot you get 50 
points, each spider is worth 50, 
cach flea is worth 30 and each 
section of the maggot is worth 
20. Mushrooms may be shot 
and each section of mushroom 
is worth I point. 

This game is written in 
machine code and so features 
very smooth graphics which in 
the case of the laser base is 
interrupt driven to give an extra 
smoothness. The game may be 
played with either keyboard or 
joystick. 

To set the game, type in 
listing 2 and save it to tape with 
SAVE "MAGGOTS" 

Next type in listing 1 and run 
it. I f an error is found, correct 
the error and re-run the 
program. Repeat this until no 
errors are found and then save 
machine code to tape directly 
after "Maggots with 
SAVE 'CODE",b,30000,4000 

The game may now be run 
and loaded from the tape with 
RUN"MAGGOTS" 

1 0 ENV 5 , 1 5 , 1 , 1 
2 0 ENV 1 , 5 , 3 , 1 , 5 , - 2 , 1 , 1 , 0 , 4 , 5 , - 1 , 1 
3 0 ENV 2 , 5 , 3 , 1 , 5 , - 3 , 2 
4 0 E N V 4 , 5 , 3 , 1 , 5 , - 2 , 1 , 5 , - 1 , 2 
5 0 E N V 3 , 5 , 1 , 1 , 3 , 3 , 1 , 3 , - 3 , 1 , 5 , - 1 , 1 
6 0 D I M n $ ( 6 ) , n ( 6 ) : F O R a = l T O 6 : R E A D n $ ( a ) , n ( a ) : N E X T 
7 0 MEMORY 2 9 9 9 9 
8 0 P E N 1 : M O D E 0 : P R I N T " P L E A S E W A I T " : L O A D " ! " 
9 0 I N K 0 , 0 : I N K 1 , 2 6 : I N K 2 , 2 0 : I N K 3 , 6 : I N K 4 , 2 1 : B O R D E R 0 
1 0 0 P E N 1 : M O D E 0 : P R I N T " MAGGOT S P L A T " : P R I N T : P E N 2 : P R I N 
T" By J.Charlesworth" 
1 1 0 P E N 3 : L O C A T E 8 , 8 : P R I N T M 0 A b o r t " 
1 2 0 P E N 4 : L O C A T E 8 , 1 0 : P R I N T " Q U p " : L O C A T E 8 , 1 2 : P R I N T " A D 
o w n " 
1 3 0 L O C A T E 8 , 1 4 : P R I N T " 0 L e f t " : L O C A T E 8 , 1 6 : P R I N T " P R i g h t 
• i 

1 4 0 P E N 2 : L O C A T E 4 , 1 8 : P R I N T ' S p a c e F i r e " 
1 5 0 P E N 1 : L O C A T E 4 , 2 0 : P R I N T " O r u s e j o y s t i c k " 
1 6 0 P E N 4 : L O C A T E 4 , 2 3 : P R I N T " P r e s s J f o r J o y s t i c k o r K 
f o r K e y s " 
1 7 0 a $ = I N K E Y $ : I F a $ = " j " 0 R a $ = " J " T H E N POKE 3 2 7 0 4 , 7 2 : P O K E 
3 2 7 1 2 , 7 3 : P O K E 3 2 7 2 8 , 7 4 : P O K E 3 2 7 2 0 , 7 5 : P O K E 3 1 3 5 5 , 7 6 : G O T O 2 
00 
1 8 0 I F a $ = " k " O R a $ = " K " T H E N POKE 3 2 7 0 4 , 6 7 : P O K E 3 2 7 1 2 , 6 9 : P 
OKE 3 2 7 2 8 , 3 4 : P O K E 3 2 7 2 0 , 2 7 : P O K E 3 1 3 5 5 , 4 7 : G O T O 2 0 0 
1 9 0 GOTO 1 7 0 
2 0 0 C A L L 3 0 6 3 3 : s c = P E E K ( 3 2 9 7 3 ) + 2 5 6 * P E E K ( 3 2 9 7 4 ) 
2 1 0 F O R A = 0 T O 5 0 : a $ = I N K E Y $ : N E X T 
2 2 0 FOR a = l T O 6 : I F s c > n ( a ) T H E N GOTO 2 8 0 
2 3 0 N E X T a 
2 4 0 MODE 0 : P E N 2 : P R I N T " H i S c o r e T a b l e " : F O R a = l T O 6 : L 0 
C A T E 2 4 + 2 * a : P E N a + 1 
2 5 0 P R I N T n $ ( a ) : L O C A T E 1 3 , 4 + a * 2 : P R I N T n ( a ) : N E X T a 
2 6 0 FOR a = 0 T O 2 5 0 0 : I F I N K E Y $ = " " T H E N N E X T a 
2 7 0 GOTO 9 0 
2 8 0 I F a < > 6 T H E N FOR b = 5 T O a S T E P - l : n $ ( b + l ) = n $ ( b ) : n ( b + l 
) = n ( b ) : N E X T b 
2 9 0 n ( a ) = s c : L O C A T E 1 , 2 5 : P R I N T " " ; : L O C A T 
E 1 , 2 5 : I N P U T " N a m e " ; n $ ( a ) 
3 0 0 GOTO 2 4 0 
3 1 0 DATA J e t m a n , 1 0 0 0 , H i p p o , 8 0 0 , S h a g g y , 6 0 0 , S c o o b y , 4 0 0 , G r e e 
n S o f a , 2 0 0 , Z a r q u o n , 1 0 0 
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From the black and white pages 
of a dusty book emerges the 

colourful and gripping 
adventure of 
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Save the world of "Fantasia" in this thrilling adventure. Cast as the hero Atreyu and aided by 
Falcor, the Lurk Dragon, you fare the trials and terrors of the ever consuming "Nothing". 

Enter the quest in this richly illustrated and highly imaginative computer movie. 
A M S T R A I ) g f — 

C O M M . M M t M j ^ 
SPECTRUM 48K 

© Neue Constaritiri 

Ocean Software Limited 
6 Central Street, Manchester M2 5NS 

— OcearrSofTwaro is available 
selected branches of £0).WHSMITH rJB32S51 WOOUMOKTH IASKYS Rumbelows 

Filmproduktion GmbH 1984. 
Telephone: 06)-832 6633 

' Telex: 669977 Oceans G 

. Spectrum Shops and all good software dealers. Trade enquiries welcome. 



HOW D O YOU MAKE A COMPUTER SHARPER? 

PLUG IT INTO A PHILIPS PERSONAL MONITOR 
A Philips personal monitor gets the very best out of your 

computer. It makes using your computer more rewarding as the 
definition and resolution gives the clear display you need. 

Philips offers you a complete range of both colour and 
monochrome monitors. One of them is exactly right for your 
computer. With over 50 years in screen technology Philips know 
how to give you the right image. 

Philips personal monitors are suitable for virtually all personal 
and home computers. Just complete the coupon and we'll send 
you full information. 

I Post this to Stephen Paul. Marketing Manager. Computer Monitors. Philips Electronics. 
City House. 420/430 London Road. Croydon. Surrey CR93QR 1 

NAME Tick if trade enquiryD 

ADDRESS 

.POSTCODE PHILIPS TAKE A LOOK 
AT OUR IMAGE. 

PHILIPS 



ou've probably seen 
adventure games with 
scrolling text in a few 
lines at the bottom of the 

screen, and some sort of picture 
at the top. Often this effect is 
produced by dividing the screen 
horizontally in two parts, with 
the screen taking part of its 
information from one display, 
ordinary text in our example 
game, and part from another — 
bitmapped or user-defined 
graphics characters. 

We're not talking here about 
windows or pop-up menus; 
these have to be programmed by 
moving stored-up portions of 
Ram into the screen, and the 
overwritten parts have to be 
stored elsewhere or reprinted. 
Nor are we discussing the 
simpler effects where, typically, 
the border of the screen appears 
as erratic colured bands, and 
true interrupts aren't used. 

Splitscreen graphics rely on 
the fact that the screen is 

Assembly language listing. 

.,2 ^i^'SS*" *he,w" 

r 

t 

C 0 0 3 

C 0 0 6 

C007 
C 0 0 9 

L O A 

CMP 

B C C 

LDA 
S T A 

£$50 

TOP 
£.500 
O012 

C 0 0 C 

coot 
c o n 

TOP 0 0 1 3 

l d a 

ST A 
b n e 

l d a 

S T A 

J« 

w 

[EXIT 

C018 
O01A 
C010 
C01F 
C022 

l o a 

S T A 

l d a 

S T A 
J M P 

t $ 0 5 
0018 
e x i t 

£591 
0012 

£$15 
0018 
£$01 
O019 
£ A 3 1 

I c o m p a ^ 
iop o f b 

;Brancn 

; N e * t interrupt « M 

line 0 
R e S e t screen to 

be at scan 

start at 32768 

E*it 

•next interrupt at * * 
aoout - d s c r e e n 

1 A 5 -

Besei screen to start at 34816 

Exit to norm* 
S l n o routine 

board 

scanned from top to bottom 50 
times a second or so; the 
computer is fast enough to be 
able to take time of f its normal 
tasks to alter the screen's 
parameters regularly at every 
scan. 

Raster interrupts 
Raster interrupts: V I C - I I is a 

chip controling T V output. 
These are the relevant locations 
for us: 

0013's high bit is bit 8 of the 
raster scan line. 

D012 = 8 lower bits of the 
scan line; so the maximum 
range is 0-511. When read, these 
registers show which screen 
line is being processed; writing 
to them sets an interrupt point. 

D01A sets various Interrupts 
and clears the corresponding 
flags after an interrupt. We're 
interested in bit 0; setting this 
high will cause an interrupt to 
occur when the TV scan line 
matches the value put into the 
two registers above. 

D019'S bit 0 must be cleared 
if we wish to cause further 
interrupts. 

Interrupts are used by the 64 
to read the keyboard; we'll have 

to add our own routines. This 
sort of thing is typical: (i) in 
Basic, we use POKE 56333,127 
to turn o f f the ordinary, 
time-controlled interrupts. 
POKE 788,0: POKE 789,192 
redirects interrupts to SC000 
(49152), the 64's free area of 
Ram. Then, after adding a 
routine at SC000, 
POKE 53274.129 turns raster 
interrupts on. 

"Your Computer", June '85, 
has my article listing all screen 
positions avalable on the 64. 
They are controlled by the 
contents of DDOO (56576), D018 
(53272) and $288 (648). To keep 
things simple, we'll use two 
screens, one starting at 32768, 
the other at 38912. These 
positions, unlike most others, 
allow V I C - I I to use the inbuilt 
character set without the need to 
move it around in memory. 
However, we do have to poke 
the top of Basic to prevent it 
overwriting the screens. 

Another actor in the drama is 
colour Ram: a single block of 
memory (D800-DBE7) which 
controls the principal colour in 

(continued an next page) 
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each character of 8 by 8 dots. 
The fact that only one block is 
available can cause problems. 

If your'e experienced in 6510 
machine langauge, you'll be 
able to follow how the interrupt 
handling routine separates 
incoming inturrupts into two 
types, and swaps the screen 
position depending on whether 
the line being scanned is at the 
top of the screen or midway. I f 
you don't know M L , just try the 
Basic version later. 

Type in this program. Save it, 
and Run. (Note: Stop-Restore, 
then Run I, will get you back to 
normal in emergency). 

POKE 56576, 149 combined 
with the interrupts pokes into 

p a 9 e reference book. 
Programing 
Commodore o*. . 
D U b u s h ^ b y e v e m d » I . 
obtainable trom 
Distribution. Star ^ 

P a r l r £ 9 m e W Sussex at Horsham, vv. ^ 
£14.90 plus £1 post^ 

Split-s Hl'A'A 
Demo program 

0 GOTO 10 
t POKE 56576,151:POKE 53272,23:POKE 648,4:END 
10 POKE 56333,127: POKE 788,0: POKE 789,192 
20 POKE 55,0: POKE 56,128: CLR 
30 FOR J=49152 TO 49188: READ X: POKE J,X: NEXT 
40 POKE 56576,149: POKE 648,128 
50 POKE 53265,PEEK(53265) AND 127: POKE 53266,0 
60 POKE 53274,129: REM RASTER INTERRUPT ON 
1000 DATA 173,18,208,201,72,144,12,169,0,141,18,208,16 
9,5,141 
1010 DATA 24,208,208,10,169,145,141,18,208,169,21,141, 
24,208 
1020 DATA 169,1,141,25,208,76,49,234 
DO 18 ( = 53272 in decimal) 
make the screen switch, so the 
bottom half starts at 32768, and 
the top half starts at 34816 
Now. POKE 648,128 causes 
Basic to write to the first of 
these, while POKE 648,132 
writes to the second. 
0 GOTO 10 
1 POKE 56576,151: POKE 
53272,23: POKE 648,4: END 
10 POKE 56333,127: POKE 788,0: 
POKE 789,192: 
...ETC... 
1020 DATA 169,1,... 

This article is just an 

introduction to the technique: 
there's insufficient space for 
really detailed treatment. 
However, the approach can be 
extended without too much 
trouble to increase the number 
of sprites above the normal 
meagre, eight by splitting the 
screen into several zones — 
Programming the Commodore 
64 has a specimen 32-sprite 
program, number 12-34 on 
disc), or to mix bitmapped 
pictures with text (on disc too). 

The technique is quite 

attractive because of its elegance 
— very little processing time is 
used up, and effects which are 
otherwise impossible can be 
achieved. Some programmers 
love it — like Jeff Minter of 
furry animals fame. 

64 Roms vary somewhat: 
older Rom machines handle the 
space (b lank) character 
differently, so ihe colour Ram 
area shows odd effects. You 
may find you 64, with an older 
Rom, doesn't run the Basic 
program very successfully. 

CAR CURE 

CAR CURE will transform your micro into i n 
expert mechanic lo help you Mnd fault* on 
your car and then determine the cure. 
Technical Colleges buy CAR CURE to help 
students learn about the faults cars suffer, as 
well as their symptoms and cures Now 
you too can benefit' 
Complete with comprehensive 5000-word 
User Guide and packaged in a long-life 
plastic wallet Export orders get American-
English cross reference. Ail lor less than 
many garages charge for an hour's worki 
Tape for Amslrad CPC484 only £9 95 
Discs tor CPC464. 664. 6128 at £13.95 or 
will copy onto your disc for only £9.95 
Tape for 48K Spectrum (microdrive Transfer 
instructions free, on request at £9.95 
Disc for BBC (stale 40 or 50 track) at £11.95 

5IMTRQM 

* REVIEWS 
" works extremely well, 
a great deal of effort has 
gone into making if user 
triendly as well as 
functional a very 
worthwhile package" 

-CflASH 
" . an expert system . 
incredibly easy to use" 

-Popular Computing 
Weekly 

. well produced a 
worthwhile addition to 
your toolkit" 

-ZX Computing 
. . one of the most 

useful programs I have 
ever used Makes 'xyi' 
look very childish and 
useless A software 
company to keep an 
eye on" 

-ZX Appeal (Canada) 
* COMPREHENSIVE 

+ 900 faults 
+ 300 symptoms 

* POWERFUL 
+ Discover faulty parts 

for every symptom 
-l- Display faults for 

every part 
+ Recommended cure 

for every fault 
+ Trace symptoms of 

any fault 
+ Identify faults causing 

two symptoms 
Mark items for 
easy reference 

+ Eliminate faults 
checked OK 

+ Review progress on 
summary screen 

+ Call help if in 
difficulty 

- Save diagnosis in 
data file PROGRAMS TO HELP YOU 

D E P T V C , 4 C L A R E N C E D R I V E , E A S T G R I N S T E A D . 
W E S T S U S S E X R H 1 9 4 R Z T e l e p h o n e ( 0 3 4 2 ) 2 8 1 8 8 

CALDEW 
COMPUT 

BUSINESS 
SYSTEMS 

BBC Model B W . 335 00 
BBC Model SO 380 00 
Aeom Election 75 00 
Electron Start Pack 88 00 
Electron • 1 Interface 56.00 
Electron + 3 Interlace 199.00 
Acorn Data Recorder 28 95 
6502 2nd Processor 191.99 
Speech Inteilece Kit. 
Z80 2nd Processor 
Torch 280 Disk Pack 
Prestel Adaptor 
CSX 100 Disk Drive 
CSX200 Disk Drive. 
CSX400 Disk Drive 
12" Novei M.'iors amber/green 
12" Phillip* Green monitor* 
14* Grundig TV .'monitor 
Epson FX80 Prmtei 
Epson RX80 FT Punier..... 
Epson FX 100 Printer. 

49 99 
349 00 
719 00 
120 00 
106 00 
139 99 
164 00 

99 99 
- 8 2 9 9 

249 99 
428 00 
272 00 
543.00 

Brother M 1009 Printer 189 99 
ATPL Sidew.se ROM Board 46 99 
Raven 20K Expansion Board 63 99 
Quick shot II Joystick 8 .95 
Gunshot Joystick 7.96 
Commodore 1541 Disk Drive 189.00 
Spectrum Plus Starter 127 00 
Amstrad CPC464 - Green 189 95 
Amstrad CPC464 - Colour .... ... 289 99 
Amstrad CPC6128 Green 289 99 
Amsuad CPC6128 - Colour 384 00 
Atari 800XL 119 99 
Atari 130XE 15999 

* • •All pc.cits include VAT' ' ' 

S o f t w a r e o v e r 5 0 0 sepa iace t i t l es in s t o c k : C o m m o d o r e 6 4 , Spec t rum, Electron. 
BBC. C I 6 . Amstrad. Memoiech, Vic 20, Atari 

'including at 'east C1 of* all Chart titles' 
Add £1.50 IP&P) per item to all orders and forward w«h address. Send 
stamped addressed envelope for detailed hardware and spflware price lists, with 
genuine reduction on all items. 
Deliveries — soflwaie: 48 hours 

— hardware: 7 days 

161 DENTON STREET 
DENTON HOLME, CARLISLE 
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^SIERRA 

PERSONAL COMPUTER SOFTWARE 
[ B O F T W A P E I 

PLAYING FOR FUN 
LEARNING FOR LIFE 

Walt Disney Personal Computer Software is designed to make the learning of basic, eveiyday 
skills and the development of knowledge a happy and fun- filled experience. Any child will 

be captivated by the stunning graphics, the familiar and delightful characters 
and the scope of the compelling and challenging activities in which they become 

engaged. 
A truly remarkable series of educational software, with the unquestioned 
quality for which its originators are renowned. 

4 A FUN-FLLED WAY TO LEARN ALL ABOUT MONEY 
' Donald's mischievous nephews — Huey, Dewey, and Louie, 

would love to have a playground of their own. You can 
help kind-hearted 
Uncle Donald 

\buildthe 
one 

d i s k & d o u b l e 
CASSETTE 

s p a & & 

ITS A DIFFERENT GAME 
EACH TIV1E YOU 

PLAY 
A blustery wind 

^cameupthismomin 
in The Hundred Acre 

Wood; 
vit picked things up and blew 
\them everywhere. Now it's up to you to find and return 

^missing belongings to all the characters in the wood 
. ̂  EXPLORE OUR SOLAR SYSTEM 

THROUGH150 CAPTIVATING SCENES 
You. Mickey, and Pluto can help put back together 
the shattered "memory crystal" of a far-off planet. 
Broken into nine pieces scattered 
throughout our solar system,the 

f missing crystal stores the entire history1 

I of Oron and its 
' inhabitants. Fire up the 

/spaceship that sbeen sent' 

you. and be on your way. 



C o m p u m a r t C o m p u m a r t 

r x n w X l 

• P . & 1050 Disk D r i v e M H H 
(with FREE f iomc Fife Manager, Payoff 
Adventure 1 Demo Disks) 

Atari 130XE & 1050 Disk Drive 
(with FREE Home File Manager, Payoff 
Adventure, Demo Disks & 
10 Blank Disks FREE) 

£259 95 
+ £3 p i p 

Qoodi d n p M t hed: lAMt DAV - PAJKtL POiT 
It MonUl Warranty AKrMOOUCTRXMOTOIIMRCTIVIWmWtltMONTHiOf 

n u t C H A j i wiu k KiuaD ~ m i of c k a * « 

M a m wnd t t m n c i po iu t ordan loi tMUMH, Otpl TCI 
U t o . U l 1 Oaf Ttl ( M O t ) M t t l t 

FREE!!! Plastic Library 

£10 when you 

1 Q-AtStHGl£ SIDED* DOUBLE OfcNSITY 
BIANK DISKS (with FREE case) 

10-51" DOUBLE SIDED,DOUBLE DENSITY 
BLANK DISKS (with FREE case) 

5 0 - 5 2ft SINGLE SIDED DOUBLE DENSfTY 
BLANK DISKS (with FREE Storage Box) 

50^ 5 r DOUBLE SIDED DOUBLE DENSITY 
BLANK DISKS (with FREE Storage Box) 

GOOOS K W A T O C 0 : Sjmr day l l tClasa Pott 
MOMCY IACK GUAJUKTU: I fyou ar» not t O « p l » » V 
u i t i f t t d <mh youi pmhaa* <4 «HU ruhar < i ! M « t i 

r o w I h t a « f f t x • M i MfUHD - that's tha 
Comoumart G o t f W l n 

P k M Hnd ffcl n a i p o t u « d « lc : 
Wpwi f ip i *c) 

71 ftxiAn «o*d, IsufMxmû i 
UK> U t l W I t l l « 0 » > « * t t H 

wAtifocrj orjfj 
N°1 Spectrum multipurpose interface with 

1) Fully automatic and universal 1001 push-button 
back-up of any program to cartridge, disks, wafer,tape 

2) Joystick interface 3) Composite video interface 

All three in one compact box at an amazing price of 

• Mwxi -dr iwn wrtfi prompts A on* touch command* t u m n g a eompla i task m«o • trivial procedure 
OPush button 2)S* t *c t Function amt f»t i»n mm Chang* synta< 3)Input nam* 4) Select dest inat ion-tap* cartr idge 

4 Automatic, n 'oont t i iasaod'sei ing lor t a d r* loading 1 K t n u n g on spec* on c « « i O g n . M i i ate 

MULTlFACC i m i only the talavani p a n t o I RAM and M a m out tha real , 
0 SAVE Ip any type o l peripheral-decant ayntaa lor MCHOORIVE WftMORTVE 1 T A « can be changad tor < W system* eac 

Tranalai from on* peripheral to another « both attached 1 <he seme tans.or save Irwn ona tot*pe.sanap.r*aoedls***tothe otheron* 
• oan im uoad noi only lor pur* back upc; you can. * a * Mop any program and r*atart anytmi* later or a m * study a l tw c u s u m u e and then save, canfanue.etc This wey ypucan load and continue a game from where you got mt .poMa m t w i e Uses, cua tomu* program* 

* 'warm m a t * - reconer t n m a • clashed computer lescape Irom mlmlM loops whan t h * hayboard is inoperatrve.etc I 

* u w rut ! a screen or leave out »cr**n wh*n t a r i n g a program 
4 O n g n d to remein attached to RUN programs it u n d aa * m rnaam only lot personal ua* rt accordance wrth copyright taw* 
0 No « t r » aoftwara - ha* rnlwnal 8K EPNOM 1 ! K RAM # Through ailantaon bu t lor connecting other peripherals 

Unbeatable value & specifications 

T I A M f - I M P t l f f 
Tha ant lwen way of trenefsmng Sp*c t rum aoftwara 
4 uhk t i * * lor m'drlva. 2 tor wafedrive. 3 tor Opu* Oaconary 
Invakiable lor cartridge dMk memlensnce 4 automatic transfer*. 
f K W r piofaailonat. u e e r f n e w * , , v r s a t m and comprehensn-j 
A n I n g e n i o u s p iece o f a o f t w a r a ' 
a a a a a F W u i H a a a a a P v t e n u n P C N 

TOP SOFTWARE AT BOTTOM PRICE 

Wrieetar 
'ilkrW firVir«nHnjtaraii aaW fnr vra/ar irri kmt rm* 
Wiigglar la • lotaay original gama OUUM MM» I1M UM rca 
'(.real j a m r . («»id nwM<.»fll rmunmrnded Ma Ikara 
' I hi uratm-. a ad Miund JIT rvrHcal and Ihc fUHt K l o u l h addxlnr 
icnovalua Ipl̂ rabMy. 9/10 gnpNca k aound C t V G a m a a 
'This it a graat gama' CA1 Wa* woith buying' Z X C * Crash 
If rna'it » v i r i n t i u ' l l o r i n i o n top i i m a . ' i c i i m m l l K i 

!NOW FOR AMSTRAD?!SPECTRUM varswn al I i h i i PRICE! 

J v V . f T V P P f l l V I K 
Comptsto S p a d r w n music systam lor writing, aditmg. playing 
pnn tng A storing m u w Its raal notation grapNc* and a aaa a I 
ua* maka rt an i «M l aducatwAal t o d Graat tun to play with 1 
a lot to Olfar in s«r«M* uM l l r anapoa ing . tM matrl» printout ate) 
A v e r y profaaaunnal p i n M of p t x * r a r n m l n f . naay t o u a * . 
exce l len t screen p n M D l a U o n . D i m t rmpp in« fc ba lp fu l 
p r o m p U I f y o u ' r a I n t o m a U d I n mua ic a n d o w n 
a c o m p u t e r t hen s e t I t : Z X C o m p i l i n g 

face w ESSENTIAL SPECTRUM COMPANION 
M I D I c o m p a t i b l e w i t h M I D I M U S I C I A N p a c k a q v 

M e w o v e r l a y ( o r S p e c t r u m - N o w s i X m a i p r i c e ! 

| l enclose a cheq.m/PO for C ( E T n ^ " " r ? ! P t e a s e 3 0 0 6 ^ ( , i c k a s a P P , t c a W e ) : M U L T , F A C E E 3 9 9 5 D i 

or debit my F " ^ ^ ^ N o 
TRANS-EXPRESS cartridge E9.95 U tape Ifor m artve) E 7.95 U 
disk (Opus Discovery) £9.95 • water (Rotronics) C 9.95 • 

Name Card B X D i r v MUSIC TYPEWRITER £7.95 • with supplement £ 9.95 • 
Address WRIGGLER Spectrum tape £4.95 • or cartridge £ 6.95 • 

WRIGGLER Amstrad tape £7.95 0 or disk version £ 11.95 d 

I H i R T M 77 Dyne Road London NW6 7DR 24 hrs 3 orders 0 8 9 2 8 3 4 7 8 3 ® 5 3 
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Disc Cat 
was mildly embarrassed 

^ M recently when a friend 
offered me some non-

copyright programs. Instead of 
the usual muddle of discs they 
were neatly arranged and 
numbered in a box on a shelf. 
What was intriguing was that he 
had a card index itemising each 
file and the disc it could be 
found upon. 

The embarrassment came a 
few weeks later when he 
returned the visit. Offering to 
repay the programs in kind I 
performed my usual scramble 
through the pile of discs on my 
shelf and madly started to *Cat 
them hunting for the file f was 
looking for. 

Card indexes are not for me, 
the main reason being that I 
cannot organise myself 
efficiently enough to update 
them. But possibly more 
importantly 1 don't possess 
massive stocks of computer 
equipment for it to sit idly by 
while I fill out forms. 

The specification for this 
program came f rom this 
experience, what I wanted was 
a program which would allow 
me to insert the discs one at a 

/. is ting /. 

Fin tan Cuiwin sorts 
out BBC discs 

time. After inserting the disc I 
would have the option of 
rejecting some of the files. The 
remainder would be fi led 
somehow. When all the discs 
had been processed, it would be 
possible to produce a printed 
listing of the information. 

Considering the problem 
further, it would have to be 
possible to add to this list as my 
collection of discs grew, rather 
than recatalogue the entire file. 
I f a file grew, for example the 
new information would have to 
overwrite the old information 
rather than have it entered as a 

separate entry. 
To accommodate this I would 

have to give each disc in my 
collection a name and a 
number. The first part of the 
printout would be an ordered 
list of the discs and their titles. 
The second part would be a list 
of the files in alphabetical order, 
together with the number of the 
disc that they could be found 
upon and the filing system 
information contained upon 
them. 

This seemed simple enough 
for me to manage. So, satisfied 
that I could accommodate my 
ways to the system and that the 

system would satisfy my needs, 
I started the detailed planning 
stage. 

The first and simplest 
problem concerned the storage 
of the information. With even 
a moderate collection of full 
discs ii would probably be 
impossible to hold all the 
information in the computer's 
memory and manipulate the 
information at the same time. 
So the information would have 
to be f i led on disc and 
manipulated there. 

The second problem was how 

(continued on page 93) 
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. <.*r 4 loo* > I f O M 2Ttarm *c<t*nn*i uv 2WOT Scot • chanreal • 1 MPBPIT Kkml • BUTT * chaMWl . • PPOT • ckm • 1.* W'/T *ch*nn*l .1 BP17T Khun) .* lldPOl firat 41 >c mmbor nut 1 .null.nul 1 I Its ol rx of da I limtaclianal • • IPIIT Khvinol, UT WUT KMnnl, W 'WW fiat diae titla point*r null 
H i m K k m l • 1} IWBPUT a channal. Uf HP ITT * channal. UT ftrat flianas* pointar null 
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l^'PCt? v . f toi IJ«PSIlfn*«i li.P.UnaMCHtli 141 • t'lac ra> I l«!Htrr-r*Bi 4 ]>lin*XiCHPa< 141 • f-r iv, lll«p*mTTMi.'.»*lin*l>CMM<l4l) One Ho I lJllPPI PITTABi 4.7.1, n*\ i(TW ( 1411. ( ik Tall* 
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ATARI COMPUTERS 
800X1 compute' * joystick * ro«n game £68 
i f 73) €93 800X1 compute' + recorder * 
joystick * software f 9 8 (£99) £119 800X1 
computer + disc drive + software €229 
(£2351 £265 1050 disc drive £ 1 79 I f 1 731 
£209 130XE computer €158 (€158) CI83 
130XE computer * due drive » software 
C248IE249) £279. 130X£ computer < disc 
drive « 1027 printer * software £336 (£333) 
£393 

Atari 520ST computer with 3.S" due drive, 
mouse, monitor and software €676 (€670) 
£730 SOOK ST <*sc drive €139 (£138) £158 
1000K ST disc drive £182 IC1 791 £199 10 
Megabyte ST herd disc £487 <£435! £475 ST 
Colour monitor £397 (£366) £416 

SINCLAIR COMPUTERS 

Srncia- pocket TV €97 (£95) £101. Snctair 
QL Computer f 194 IC196I £229 QL Floppy 
<*sc interface (see Cumana disc section below 
for suitable doc drive*! £86 I t 84) £94. Sinclair 
Spectrum Plus Comptuer 48K £123 (€127) 
£147 Spectrum Plus computer + cassette -
4 games * joystick with interface €139 
(£1391 £169. Original 48K Sinclair Spectrum 
( 8 9 I £951 £J 10 Ktt to upgrade the Spectrum 
to Spectrum Pius £30 (£301 £40 Microdrive 
£49 (£501 £60 RS232 interface 1 £49 i f 50) 
£60 Special offer Microdrive + Interface 1 
• 4 cartridges €97 (£99) £107. Blank 
mcrodnve cartridges £2 50 (£3) £4 Spectrum 
floppy disc interface (see Cumana disc taction 
tor suitable disc drives! £107 (£991 £109. 
Interface 2 €20 45 (£20) £24 32K memory 
upgrade kit tor 1 6K spectrum (issue 2 and 3 
only) €31 (€28l £30 Spactrum Centronics 
pwiter interface £46 (£421 £47. ZX printer t\ss 
bean raplscad by the Alphacom 32 £61 (£591 
£72 2X81 computer £29 (£291 £39 

C O M M O D O R E COMPUTERS 
Commodore 128 €269 (€2491 €279. 
Commodore 64 £161 (£159) £189 
Commodore 64 * Recorder + musicmaker 
keyboard • software €187 (£213) €243. 
Convenor to allow most ordinary mono 
cassette recorders to be used with the Vic 20 
and the Commodore 64 £9 78 (£91 £11 
Centronics printer interface for Vic20 and the 
Commodore 64 £45 (£41) £46 Disc drive 
£191 (£1861 £217 MPS801 Pr.ntni £118 
(1121) €151 

A M S T R A D . ACORN. 
ENTERPRISE A N D 
M S X COMPUTERS 
Amstrad PCW8256 £449 1(450) €550 
Amsirad 464 Colour £297 |£322) £402 
Amstrad 464 Green £197 (£2301 £310 
Amstrad 664 Colour (Special offer) £287 
(£3031 £383 Amstrad 6128 Colour €397 
(£4201 €500 Amsirad 6128 Green £297 
I f 3221 f 4 0 2 Acom Electron £99 (£991 £ 119. 
SBC Modol B computet f 2 9 9 l£279l £319 
Enterprise 64 computer £172 ICI 701 £190 
Enterprise 128 f 2 3 3 l£229l £249 3 5" 
1OOOtC disc drive* for Enterprise single €109 
IC115) €135 dual f l 9 3 IE 1951 £225 
Goldstar MSX £112 (£1151 £145. Sanyo 
MPC100 MSX £120 (£123) £153. 

C U M A N A DISC DRIVES 
To suit disc "iterfaces of Savclair QL, Spectrum 
and BBC B 3.5* 80 track double sided, cased 
and with power supply single £109 I f 115) 
€135. duet £ 1 9 3 (€1961 £225 

PRINTERS 
New Epson LX80 £249 (£249! £282. Tractor 
for LX80 £25 (£331 £53. Brother HR5 €148 
I f 1521 €184 Brother M1009 £201 (£203) 
£234 STunwii CTICPA80 £218 (£222) £258. 
Cannon PW1080AE 309 I £306) £356 Micro 
peripherals MP 165 £284 IC283I £333. Brother 
EP22 £115 (£1041 £124 Brother EP44 £224 
I f2201 £240 

SWANLEY ELECTRONICS 
The computer Export Specialists 

Dept. YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ, England 
Tel: SWANLEY (0322) 6 4 8 5 1 

OtlKtl ardts welcome W once* ere sAow/r first and irwtudW pair and VAT Tht secondprice in brackets a tor evert customers m Europe and rxtudet nsurecf atrmatf potitgt T>la rrwd tvxt „ fa, evert customers out%>de furcpe tincluding Auttrth* etc I and includes insured jitffmi) pottsge 

DAAT CTinmTrD 

i m 
THE ULTIMATE POOLS PREDICTION PROGRAM 
• MASSIVE DATABASE Pools winner u a sophuEjejrod Pools 

prediction aid ll come* complete with the largest database 
available - 22000 matches over 10 yaai* The dalabaaa updates 
automatically a* results come in. 

• PREDICTS Not just SCOREDRAWS. but AWAYS HOMES 
and SO SCORES 

• SUCCESSFUL SELEC guarantee that Poolswinner perform* 
significantly better than chance 

• ADAPTABLE Piobabilities are given oil l u l l fixture -
choose as many selections u you ivaed (or your bet. The 
precise prediction formula can be set by the user - you can 
develop and tan your own unique method 

• SIMPLE DATA ENTRY All team names train the program Simply type m the reference 
number* from (ha screen. Or uae FTXGEN to produce fixture list automatically (aee below) 

• DISC MICRODRIVE COMPATIBLE Tspas supplied with conversion instructions 
• PRINTER SUPPORT Fufl hard copy printout of data if you have a printer 

AVAILABLE FORSpoctrum (48K) Commodore 64, VIC » < * 16K). AMSTRAD. 
BBC B. Atari (UK). ZX81 (16K). Dragon. Apple II ELECTRON 

PRICE £15.00 (all inclusive) 

I m t n t i l M i M 

AT LAST: No more struggling for hour* to get the 
fixture liat into the computer FIX GEN has been 
programmed with all English and Scottish 

fixture* for 198&6. Simply type in the date, and the full fixture list u 
generated in seconds Fully compatible with Poolswinner 
POOLS WINNER with ITXGEN £16.50 (all inclualve) 

FIXGEN85/6 

COURSEWINNERvs NOT JUST A TIPSTER 
PROGRAM, Coursewinrar 
V3 can be used by expert* THE PUNTERS COMPUTE* PROGRAM and occasional putter* alike 

You can develop and last your own uiuque winning system by adjusting the 
analysis formula, or use the program in simple mode. Coursowinner V3 use* 
statistical analyn*of major (actor* including past form, speed rating*, course 
statistics, prize money, weight, going, trainer and jockey form etc. etc. It 
outpuis most likely winner*, good long odds bat*, forecasts, tricasts etc The 
database includes vital course statistic* for all British courses You can update 
the database - never goes out of date 
AVAlLAil£rORSpectrjn(48I) CeeilnorlcrtW.MCflxAAISTIlAD, Alan(KI). AwieD 
PRICE CIS.00 (all inclusive) ia*H4eerut andHaaeui i w m 

Send Chequea'POs (or return o( post service to 

phone 24 hr* sniTWARl phone 34 hr* 
37 COUNCILLOR LANE, CHEADLE, CHESHIRE. ® 061-428 7425 

far Aifl Im of out acdhw) 
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Disc Cat 

(continued from page 91) 

to extract the information about 
the catalogue from the disc. 
Perusing my copies of the 
BBC's OS guides it seemed 
possible but tedious to obtain 
the information by making a 
series of system calls — the first 
to oblain the disc catalogue and 
subsequent calls for each file in 
ihe catalogue. The official way 
however is not always the most 
elegant. One of f ic ia l call , 
• I n f o * . * , would yield the 
required i n f o r m a t i o n but 
display too much o f the 
information on the screen, and 
with a full directory overflow 
one full screen. 

It is here where the wonderful 
f lexibi l i ty o f the BBC's 
operating system came to the 

(listing continued from page 91) 

nuroa !<»» i » TO no fllaa-l 
i » « i i « w h i • rm pat i m m ' l w ) 
l?Wr 1 Div i> • • 3 • Itot MOO ))• II 1 MWkI "HI ' a,TI f l lvsM H I M lorHtltd three lennrr Loop ll»< ne fllee ia«CCF nwllldiull ItVdCDI rat urn l | , .n_ from N»1I 
I H « « M i , i i - d,ltt • ( o r d i n a l ) '<» KWent • • : tW> a ii imuw 
U W w i • immr* • O W U r t f t t u l IWl.nl I lent • I ltlhldllll • *<irlr • 1 ItMUKTIL lent i 1* <M 'tiMimi • 1) 
' . * » ; tamel 
i M M f P * o c c n w v e * i*MWirrTAa<*.n>c*»*uM> OMWt oisc - pttss spac i TO COBTIWJt . IMMtMAT • err 
ItMUMTIL tor - 31 

l*\K*t P*CC n l K l l l l i i 
JflMDI HlKIa (Ilea IIM lilt tor (ncliMiH/*ielu4t on KMto, • • IMDnl • |' Oil*' I ;»••*» 1NTTA81 I, llmnl 2»*»*llfTTA»lla . l»;of H alarl with lint IlktAIM MMmn ;*9fk>T • orr amir k*r - i>» r u m PSOC n o v t t - i i Jlietr «•, ua them p k x ncwfcli 212*MJ1 ue/down arrow >•„ iijatr u i « 11* n » rtoc amud*e<pot> 2la«*(r dalete ken ilWUHTIL ker • 11 JltaCUDTIKX H W moc novtidir i !l»»Ptn ami fr» one (lie to neat SlMir > dir • -I AM roe • *> OB <dir • I A» P«» • e ai . THI* H®PHOr • tot tiv »> • id 
22 le, ' l • >n* n» »» • l» 21MMtKTTMo.fr MtOTTW' r • 2iie»Ol unaem m i n i (lie j244roe • pn , • } i r 22i*» " (tot t'tv ll • Id 22M> • 1 • (pot HOC 1) • 1) lHIWirTUIi.mid P(IKTTA*la,11.r>offi ilWDI Bull ntit flit I I I H I X 1 MBCtr MOT •Budtetpoel 21 mm m i t file tt aaciudad/i winded 
23H*4drttt • data* • poim 2)je«D! f i r t t c h a r e c t . r l a filename 
( X « r • ( t o t B I T J ) • 1 * 

rescue. Issue the * ln fo call and 
trap the information returned 
before it gets to the screen. 
Specifically direct it to a 
reserved area of memory, where 
Ihe filenames can be extracted 
for display on the screen and the 
rest of the information held 
available for filing. It is possible 
to do this as most operating 
system routines are vectored 
through the user Ram, allowing 
them to be trapped. 

Having written and tested this 
part of the program, I then 
started to consider in more 
detail the structure of the file 
which would contain the 
information. As the size of the 
file was indeterminate, and the 
information had to be presented 
in a certain order, it seemed 

sensible to maintain an ordered 
file. 

There are two choices when 
doing this. The most obvious 
way would be to hold an 
ordered list of disc titles, 
followed by an ordered list of 
filenames. Simple to understand 
but difficult to implement. 

1 f a new disc or filename had 
to be added to the list it would 

result in a great deal of shuffling 
of information on the disc. The 
second method of storing an 
ordered list is more difficult to 
understand and code bui much 
easier to implement on a filing 
system. 

The information is physically 
stored in the sequence it is 
collected in. Associated with 

Pointer 

8 

Information 

s s s s s s s * ' -
S e ' t m f A A A A A A A 

filename CCCCWA' m ) 
titiP of disc * 2 (ana uitu 
filename DDDDOOD 
(and end of ltsf) 

(b) 
after addit ion of f i le B B B B B B B 

Pointer 
3 
A 
7 
9 
8 
0 
0 

Information 
of titles list) SSStSSS.—— •"-> 

filename OOOOODD 
(and end ol lis!) 
ttlename BBBBBBB 

(continued on next page) 

u • • TMW MKX (42,42 I 

24 
ltll 

2>Ma • 1 • ( roe 1100 3) t 23MK >a4driaa AI© l»: 1 LSI PROC m » l )I. )1 I D ' m i f.tg«td*r hi fh »lt, either mark (or iirlutlt ft or ramova ttrkt 2 3M?addreae » 'addreaa 10* it* 23*e*m Chanee (la* 21 »• •iioe 24KDIT Ptoc tiaovalH.olfl Jaientn eete or (Htvt, deleted lukm H>eetIlfTTA*(«.T iCHMionl PtlHTTAtd* If ,T )Ct**<o(( I 24i*enot*oc 24v*e>tr PBOC niait ;<ee»tr Ilia dlec title and (liaa from call lelfchannal t OPMUP c'(ilecat 1 I 
2 A MP IK, U l n a , till* JTilemee f l l« iutcuu Khnti 
I I H U W I O C r<mr pme i h h i k iiwetr III* di*c title IMdtitwt * r« anient 217WD1 rtturnt langth of fit* ilWtlit • • old.ftr* • pit* JtMMPUT iiH:,« ,tr« • Old »tr» l*l«bld_»tr* « ttr* 
1I2IPTI ecKaml • ptr* 2*Mttr* • KCTT Khnal . 254 • BCCT m cbiml 2*4*dOt foil on chain o( tolnttrt llldtM, ne* • CHaxecrTecKtnn*! l̂ MIMlKtmhannal}* CHB* < KirechaivM 1 > ItHtMi utlt* I ** lan • • 1C7MOTA? 24Hbrt> • Bcrr a chan*l 
2 t M i r brta o I f f TWH till*..title* • thla.tltlal • C HBKtrtal : lan • Ian • 1 2 7WJKTIL byta • UT ITl(*Dl ricovtr information JJieuWTIl. dlac_no* <r tkla.ma » ptr* • tftTf ITMRQI either di«c nal« atc*«d»d or chain e«4ed 274«:r thle.no* =diac no* TW» PBOC fiO.chanj. 2Ti«!r dlae.po* ) (hl*_no* THO PBOC an>*nd (LSI PSOC _lneert UWIIDWOt 2f7«MP m_e*(ent 1ISWK raturna len*tlt of (lie In character! 2f««PTR echannal • 1 2aMrecorda « Knichaml » lt(itcn actamal 

)3 • record* 2d 2K>(f PPOC no chmat 2*3fHIIf dlec malari aatch 
iMI f thla.tltla* i diec.tltla* THEN EKIP*OC 2«5«PT» echannal • ptr**9 2*HT» 1 OOP • 1 Tc LCH(dlac nMll 2*7eerur ectiamal.ASCinlMldlec final. loop, 11) jtmirorT loop (IHIf LT echannal, af r i'l***UI ovarvilta title and and aarkar 2»t«tlf[lpll0C 
2»2*C(r p m i r . m l 

inaert dlec title Into chain 244VT1 e channel • lael ptr* 29MPVT e channel. aatent HOC 2M 

2MHPUT a channel, aatent DtV 2M lltWfi! tat laat pointtr to current eo( 2«MT T* echannel * aatent 2M**P1TT echaml.eld.plr* BOO li« 1 aWOP'JT echannel.old.ptr* DtV 2t* leiectn at current eot vrlte oalatlnp pointer M2*PR0C t t o r a naoa follovad b, real of info liUdWOPPOf >ê et>fr psoc.appand (««»in eppond title to I let >*7lWTH arhannal • old ptr* >e»e®PUT echannol .patent HOC 1M jewwirr echwinel .talent DtV 256 .̂MUm tat Ittt pointer to eof 31iaeTK a channel - eatant 
l',2WPirr echannol iff 
313BBPUT echannol *rr >14dCEf1 at current eof write nulle 3154PROC a t ore riaa foliowad by new itifcreatioti IlKHWim.1 
I1MNF PROC ttore nw MP^DI etore nev diac title VdDt.ap* • dlec Tt9**diec tltla*.c«*ttrrt 3I10fOP loo* = 1 TO LCHi 1 MPI ' )22eBPLT ê hannel .AS>~ll1I[l*ltaett.loop. 1)1 
>2t««XT loot 324BPtK>- addad 1 llSWln inrrtaaa no of recordt • jfcetwr'PiK-" addfi I 32*»(I1 increment tocord counter on file 
J i W T P "Channel *• DdmPUT * rhanrwl, re<ord**l> HOC- 25* )>IO»PtrT a rhannal. frecerda • 1 DtV lit }>2wanmoe J ' f» I ilenamea ) laaecn rroi-aaa (jlpntmea fro* the dime )15WW 15 
(̂ '•(PPEH eneure acrten an ecrotl prr\ l i ' i l )>«ca£PtAT liMir I If ptrx AMI IHI - f THW peix- -r>e (IflWIn jenote filtt with firal hnh bit apt 
M i l l p t r * a ( p l r l ' W Hik*:>fT!L t ptr* >: toe data 34 >«iicpp.y Kiwtr ptoc do.one 14'̂ PEP proceta ant f i l a ra t r 34**full naal • J4T«r(B loop : » TO » 346#ful 1 name* • full rame* • CWttH ptr*Tloov> J4WXIXT loop <5|l«fun nammt > full nava* > dl*c not jiieroe loop • i* to m I52«chtra . rutin ptr*)loo*> 35MIF chart (I ' TMCN full namee a (ull.naaM* • ch art )54«HU1 loop )5MaeaU — I a n| D* i rul I .namee. ]. >1 356WEK full name* ineludea a ABCStFc plua dlec nî to 

(listing continued on next page) 
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Disc Cat 
(continued from previous page) , 

each item of information on 
record is a pointer to the next 
item of in fo rmat ion in 
sequence. To add a new record 
and preserve the sequence you 
only have to change two 
pointers. 

Such a structure is called a 
linked list. In this application 
two such lists are required, one 
for the disc titles and one for the 
filenames. A simple picture of 
a small linked list is shown in 
figure la and lb. To add 
filename BBBBBBB to the list 
in la , you need only write the 
information at the end of the 
file with its pointer pointing to 
record 5, and rewrite the pointer 
in record 4 to point to the new 
record. 

Using this idea, the program 
keeps a 33-byte record. The first 
two bytes are the record pointer. 
For a disc title the next three 
characters indicate the disc 
number in Ascii, and the disc 
title follows terminated by &FF. 
Following the pointer there is 
the filename. This is always nine 
bytes long padded out by spaces 
if necessary. The filename is 
followed by its disc number as 
above and 12 further bytes 
giving the load address, 

(listing continued from previous 
page) 

excursion address and size of 
file. 

The first two records are 
dummies used to start the disc 
titles chain and the filenames 
chain respectively. Bytes 5 and 
6 of the first record are also 
used to indicate the current 
length of file in records. 

The util ity operation is 
straightforward. It starts by 
asking for the drive to be 
entered, the disc number and 
the disc name. When these have 
been verified you are invited to 
insert the disc to be processed. 
You're given a list of files and 
a chance to switch discs back. 
On a dual-drive system, switch 
the disc in and out of the second 
drive. 

A file on the display is 
highlighted by a pair of arrows 
on the screen. The highlighted 
file can be changed using the up 
and down arrow keys. A file can 
be deleted from consideration 
using the delete key. A deleted 
file is shown enclosed by stars, 
(*). A deleted file which is 
highlighted can be restored by 
using the delete key again. 

When all is to your 
satisfaction press Return to start 
filing the details. As each file is 
processed its name is shown on 
the screen. A side-product of 
this program should be a testing 

of your disc system. 
After all the filing has been 

done, the screen reverts to 
asking for drive number, disc 
number and title. More discs 
can thus be processed in one 
session. To conclude the session 
enter the disc number as 999. 

The print routine starts by 
asking for a catalogue title and 
a date reference. To skip the 
printout, enter "none" as the 
catalogue name. The catalogue 
will be presented as a list of 
discs and titles in numeric order, 
followed by the list of filenames 
in alphabetic order. The list is 
paged with headings, footings 
and a page count. Two printer 
control codes can * give 
details. 

The printout routine can be 

extracted from the rest of the 
program and used in isolation. 
Apart from one part it is all 
contained in the final section of 
the program starting with 
PROC-printout, Add to this 
FN-getin, PROC — delt and 
FN-ceak and the routine can be 
applied in isolat ion. 
Alternatively for additional 
copies of the catalogue load the 
whole program and type 
P R O C - p r i n t o u t f rom the 
keyboard. 

One f inal and rather 
important point. As new files 
are added the catalogue file 
Filecat has to grow. To avoid 
"can't extend" errors, and 
preserve your data in case of 
filing system accidents, take a 
blank disc, copy (he Filecat 
program and the current Filecat 
file to it, in that order. 

r p l u a M W O d e t a i l * 
J l ' P R l n • • • 1 1 — - • ASCOCTG 
isaOBid m l • n i M i f u i i ~ M . I . I , I I I 
J l W f t l f i l l r . w l I n c l u d e s * ABCMFr, p l u e d t e c nuAfcer 

**®Pchoice " FN one filename 
J61PPRSNT d o i n , a i l w l . t l t l l l l ' . . . )62«>I>Of file 111.(choice) 
MMHDMOC 
" U C E F r l . i n r i l i n a a 
lOMRfU d e c i d e what t o do w i t h f i l e n a m e •460V t r X a 1J old pit* = pit* ]«7«un doeido* . Tttlt Hatched • FAL.S* J4.S0* a tan! a FN t.tant 
)6MP1PIAT 
K N l u t p t r * x e l d p i t * 
J 7 1 * > l d _ p t r t • p t r * 
J72PPTR echanne I a p t r * )?»ptrl 1 BCIT echanne1 • 1H • BGtT achannel follow chain or polntara UWthla full! • 
>76aroe loop = t t o 31 
) " « t h l a f u l l * a t h l a f u l l * • CHt*<KCT • c h e m l > 
)70«f®(T loop 
I ' H t u , m l i l - M D » l t k l * _ f u l l » . l . * > 
M P H t h i a a i d * a MID*( th ia f u l l * 1 . 1 0 ) 
)610Rt t f u l l , Bid and a e a l l c o r r e e p o n d t o above 
) » 2 » t h l e _ d l e c * - n t O * l l h i a _ f u l l t . l » . l ) decided - FN dec 1 da IMWB1 linlehed ret 777 )eKl»Tlt. NOTiiei dec 1 dad 1 >8i«- dec! dad 
l O K l r Fll d e c i d e 
i e w i r P i t » i a f f t p t i c k • : Rtn append 
>«9»IF t h i H . f u l l * • f u l l naaaa THCM • 1 : BOI do n o t h 

I no 
J9PPIF t f h e Bid* • a i d n w * THIN • ] DDI o v e r w r i t e 
)91P[F K i l l r e a l < t M l . w l l I THEN a 4 R£H m e e t I 
I D M i r a a . l l w e t • t M e a e e i j * ADO A S C f f u I l naee* ) 

< A S C ' t h l a f u l l * ) THE* • 4 i t r n l a e r l 
)»Mir A S C t f u l l naae* I • ASCI t t i l a _ f u l l * I AMD a > a l l _ n a 

a . ) a th l • a e a l l * AMU d i e c no t ' t i l l a d i a c * THIN 4 
J*4#» TPVt MM c o n t i n u e t e a t i n g 
J91W171 aea t , x t f o r e x p l a n a t i o n 
i»6BCir PROC r i t . f l l e ' d e a c i a l o n ) 
" ' • M * t a k e a c t i o n e f t a r d a a c l a l e n 
1»»»1F d a e c i e l o n a I TMK p*OC_append f i l e 
1 9 » I F d a e c i a i o n a J TICK P90C - , v e r _ f i l a 

d a e c i a i o n • 4 t W ) PBOC i n e e r i f i l e 401KNDPROC 
t a m c t r PROC.append f i l e 
4P7PPTP «el m e l a o l d p t a * 
4P4»>tJT K n a n n e l . e r i e n t H00 2W 
4PVPBHJT e c h e n n e l . e x t e n t DIV 216 
4M4BD1 aet l e a l p o i n t e r t o c u r r a n t eof 
4#7«*rp echanne l ^ e x t e n t 
4PWJBP1/7 e c h a n n e l . I f F 
4P9PWUT e c h e n n e l . AFF 
" " • O ! and e e l p o i n t e r a t c u r r e n t eo f t o n u l l 
a l i p p p o c f i l m , . ( H e 
4 120PC1 t h e n add d a t a , I a a t end 
dlMUDMOC 
414P0EF PROC.inaer t f i l e 
41MPT* e c h e n r e l a l a a t p t r * 
416PBPUT K h a r a i e l . a a t e n t H00 J » 
417PBPVT ( c h a n n e l , e a t e n t DIV 

41MRD1 .at leal pointer to current eof 
4 19PPTH echannel a extent 
42«P«PtfT achannal. old ptl* HOC 2V-
421PWJT echannel, old pt.X DIV 156 422PBEH end pointer at current aof to emating link 42JPPROC filing file 424*0En then add dataila at and 4 2MCIOPPOC 420PCiir CROC film, file 
427pCrttt add f u l l d e t a i l ! t o c u r r a n t eo f 
4 2SPTUI loop a 1 TO 11 4 Jftddf-tlT eehannel . ASC(HIO*l ful 1 naal. loop, I)) 4)»«E)(T loop 4Jl«PROC added _1 412P0En incraeant record counter aJMCHCPftCC 
4 I4*>EF PSOC r r i n t S u t 4lrj0PEH print out filed delaila 4 H*dn • 14 4}7Scff > f 4 )IWE71 aepheaiaad printer coaaerida • )»r>g> • I «4A0P!7a pate nialNi 441PPBOT printin 442PPDI -rat input [roe uaar 44WIF title* none TWE* ENDPROC 444«VDU2.2l t^WDI printer on acreen off XXafchannel r OFmiPi lilacat ] «4'*pp>- indea 44 SJfiCJl arttr ir.daa H W title. 4WtflPEJI . i i i . title, 4S)#WU) h 4S2PP1H printer off acraen >>n 4̂ »̂cL0<E 
414KNM'in'x-
4 J M 0 I F PHOC t r l n t l n 
1 ) 1 4 * 0 1 p a t u a e r a t l t l a a f o r p r i n t o u t IINCli 
49MP0P loop • • TO I 
4iMpt l ( fTTA»(6 » . l o o p >CH»*t 141 ) ' Clac c a t p r i n t o u t ' 
4MPPPI KTTA»(#, l oop >CI«*( 1* 11 Tl 11* 

461PPe iNTTA»(P .5> loep ]CM«*t l41 )Da ta I 

462PMXT loop 
( I M D I f o r e a t a c r a e n 
4 » 4 * t l t l a * a r» p a t l n l p . d . 2 # . P A L S K I 
»6S»dala« a FN e l Int 1, 6 , 2P. FALSI) 466KOI HI u*era input 
467P«IB)PI0C 
46PP0EF P10C_index 
46MPIH p r i n t o u t Index 
( ' M i l l * • FN heading 
4 LPPEn a t a r i w i t h pape header 412PPT* achannal . • 
4 7 J # p t r * » BOfTPchannel • IS* a » « T e c h a n n e l 
4 74PRXPIAT 
47MPTH e c h a n n a l a ptr* 
4 7 * * » t r * « ftOCTechennel • I M • H C T e c h a n n a l 
4 T 7 I U I f o l l c w c h a i n of p o i n t e r , 
47p#nvaP • C M « ( » a r r P c h a n n e l )>CHBPlBOrr«ha<ina l ) .Cl«P 

(MtTPehann*!) 47»*diac* • •• 
aMPPIFIAT 
4 p l « c h r • PGfTPchannel 

412PIF chr <1 Irr THIP dlaca > dl ac* • CHM(cAr) 4PMUHTIL ohr • 4FF 464pfiOl retrieve datalla 4»>«P»IirTTA»(H). VDUI.on PPIITTn**.* "idleca VP 
01.off 4PMI ine a Una-1 4»7»IF line a S) A»0 ptr* <> »TFFF TW» PPOC footint 

xeMBCl rax full 4*TCUIFTIL ptr* < AFFFF «TPPP > PC. footer 491PBD1 print footer raadr for new papa *»ae*OMKie 
49WOIF FN_headin, 494PREM haadar on pape 49MPDIKT"TAB<Z9). VDUl.on MIPT IIOl* .title* V 

001.off 496«̂ *llfT, 
497»a « 49PPCEF PROC.footing 499MOI print fooler and header of next page "»PPPtX footar In. a FN heading 
I M M I X l UMIf P»0C_ footer V#4Pem print footer only 
I H W U I MMflUT M7*Hne a llnaxl VPMUIfTIL line • *> 5#9PSE71 goto end of papa 
i IPOPSIWTTAfli S>. VDlll.on PRINT'page .STW<p.pahTAPt 

25>d.. .* VOUI.off SllBpage a page • 1 IIMCMMOC f.»DCF PPOC.tltlaa M4PM7I printout lllaiuaa, Inline • FN heading 116WIM atert with heeder V.'BPTR echamal a 33 MPOptr* = KIT Pchannel S1MKPUT S2MPTR achannel x j.trX 
»ll«Ptr* • BCrrachannel • iU • DCtTecheraiel •jĴ PSDI follow chain of peintere SlMkiane* 4 " !>24PrClC loop >1 TO IP 
• mm** -- -mmt • CHM(PCrTPchannel I 
'..(.wrxT loop 12 7dniei* a CHH* •: IKETec h anna 1 > • ;np* I PCCTechenrel • 

«XR*l»crT*charjia: I ' s CH«*'BCIT*charwwl) • CW*(SOIT*eham*l 1 • 
CHK*<M>rre<;hanr*l l • CMRPi PCITPchennel) 529Bniea2* • CHIHiBCITechawiel) • CIMItorrachannal > • ChttlKCTPchanrel , • CNR* I PCITechannel > • i CHR*f BGETechanne 1) • Ct«*(»srT*channel I • CKB*l BGETechannel I * CMP* I EOITechannel) Hind recover inforeetlon 5120PRIItTTAfii 2Pinaae*. 'IH#.' 'nul l : ' "in<*I* 1 . imM MMRHI and print it eut SMPline > llfte'l 53»1F line • >5 AND ptr* <> AFFFF TWN PROC Footing M60RE7I page full U7»jira ptr\ • irfFr M»«>R0C footer ' finiah off Maeciopsoc 

216 a tcrrechannel 
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to head the ball 
decisively 

into the 
back 
of the 
net. . . 

"COAL! K 

« y l 
f ^ ' / t 

six-yard box. There 
is no time to control 
the ball, your player must commit himself] 
to a snap shot on goal... 

Match Day is as compelling as 
soccer itself. You will marvel at 
the depth of play and ball control 
offered only in MATCH DAY... 

Shoot to win! 

7-95 BBC MICRO 9*95 
Ocean House • 6 Central Street Manchester M2 5NS • Telephone 061 832 6633 • Telex 669977 

Ocean Software is available from selected branches of WOOlWOKm WHSMITH.(^/JUJ1U!MI. LASKYS. Rumbelows COMffT 

Spectrum Shops and all good software dealers. Trade enquiries welcome. 



520ST 
AVON BRISTOL 
Computer Exchange 
AVOS BRISTOL 
L**ky* 
AVON BRISTOL 
Radford HI Fl 
BEDS BEDFORD 
Radford Cont(Mtm. 
BEDS LUTON 
Hobbyte Lid. 
BEDS LUTON 
Leaky* 
BE I I AST 
CEM M*to <"oo>puUt Srnni Ltd 
BELFAST 
Computet All Ltd. 
BELFAST 
Education Company Ltd 
BELFAST 
Idaal Radio 
BELFAST 
NPO 
BERKS READING 
H MV M mtu Sliop 
BERKS. READING 
Laaky* 
BERKS SLOUGH 
Laaky* 
BERKS SLOUGH 
Silicon Chip 
C AMBS CAMBRIDGE 
Cambnd** Computer Stsc* 
CAMBS CAMBRIDGE 
L**ky* 
CAMBS PETERBOROUGH 
Luky* 
CENTRAL FALKIRK 
Mtcmphw 

CHESHIRE ( HESTER 
Lukyi 
CHESHIRE CREWE 
WsoUona TV 
CHESHIRE WARRINGTON 
Warrington All Conputm 
CHESHIRE WiTl.VISLOW 
Fkirhurwt b r tnmaDU Ltd. 
CLWYD WRF.MIAM 
Mm Computer World 
CLWYD WREXHAM 
Mim Computer Onti* 
CO.DERRY 
Donaghy BtMhm 
CO. DOWN WARREN POINT 
Ytaion* Video 
CO. DURHAM 
DARLINGTON 
DarttngUm Computer Shop. 
DERBYSHIRE 
CHESTERFIELD 
FA W Electronic* 
DEVON EXETER 
Laaky* 
DEVON PLYMOITH 
Leaky* 
DEVON PLYMOUTH 
Syntax Lid 
DORSET BOURNEMOUTH 
U n i d u n t fompuUr Crolm 
DORSET POOLE 
Laaadovn* Computer Centre* 
ESSEX COLCHESTER 
CokhMWT Computer Centf*. 
ESSEX COLCHESTER 
Cipriconi Conputfii 
ESSEX COLCHESTER 
Laaky* 

ESSEX HARLOW 
Achltr Instrument* Ltd. 
ESSEX HARLOW 
Leaky*. 
ESSEX ROMFORD 
Laalqra 
ESSEX SOUTHEND 
Leaky* 
ESSEX SOUTHEND 
Ealuary Computer! 
ESSEX WKSTCLIPP-ON-SRA 
Stcriini Reaoutre. 
FIFE GLENROTHES 
Computer 3rmm (Scotland) Ltd 
CLOUS CHELTENHAM 
Leaky* 
CLOUS GLOUCESTER 
La*ky* 
GRAMPIAN ABERDEEN 
Laaky* 
GRAMPIAN ABERDEEN 
Mkrovhack. 
OX MANCHESTER BOLTON 
Computer Annea 
C.T. MANCHESTER 
FAILWOOOPIEIJ) 
Mifhtv Mkm 
GT. MANCHESTER 
MANCHESTER Ml 
Leaky*. 
CT. MANCHESTER 
MANCHESTER Ml 
Laaky* 
CT. MANCHESTER 
MANCHESTER 
LewU'a Ltd (Sound k Vinoftl 
CT. MANCHESTER 
MANCHESTER 
SSC Cctnputtmhop*. 

GT. MANCHESTER STOCKPORT 
New Mill a Micro Centrr 
MEHSEYSIDE LIVERPOOL 
LrwaA Ltd (Sound A Viaaan). 
CWINT KHHW VALK 
Compulability 
HANTS PORTSMOUTH 
MirmchOK* 
HANTS SOUTHAMPTON 
AMS Syatem* Lunntrd 
HANTS SOUTHAMPTON 
Laaky* 
HERTS ST ALBANS 
llobbyte Ltd 
HERTS WATFORD 
Laaky* 
HIGHLAND INVERNESS 
Nova Computer*. 
Hl'MBERSIDK HULL 
Gcddini Computer Service* 
HUMBERSI1IE HULL 
Tommorniw* 
KENT BECKENHAM 
Tt*n*farm Ltd 
KENT HEXI.EY HEATH 
Laaky a 
KENT BROMLEY 
Laaky* 
KENT MAIDSTONE 
Kant Microcomputer* 
KENT MAIDSTONE 
Leaky* 
KENT ORPINOTON 
Lever Computer* 
KENT SEVENOAKS 
Chalk Hill Computet* * 
OflVe Supplier 
KENT SWANLEY 
S*r*nley Electronic* 

KENT SIDCUP 
Silica Shop 
KENT WELLING 
K.E.C.M. Computer* 
LANCS ACCRINGTON 
PV Micro* 
LANCS BLACKPOOL 
Lewiat Ltd (Sound k Vinton) 
LANCS BOLTON 
Computer W«M 
LANCS BURNLEY 
Byte* And PW«» 
LANCS DARWIN 
Graham* Mien Shop 
LANCS LANCASTER 
Caatlr Computet* 
LANCS LANCASTER 
Online Computer Service* 
LANCSOLDHAM 
Home A Buauteca Computer* 
LANCS PRESTON 
La-kya 
LEICS HINCKLEY 
Laifh Computer System* 
LEICS LEICESTER 
Dimension Computer*. 
LEICS LEICESTER 
Ma* a Hi Fl Ltd. 
LEICS LEICESTER 
Leir f , Ltd (Sound * VUkm> 
LEICS LEICESTER 
Leaky* 
LEICS LEICESTER 
Data Neat 
LINCS GRANTHAM 
OakLraf 
LONDON RROCKLEV 
Ham* new Video 

LONDON NW* Leaky* 
LONDON NWi Zoonuo/L 
LONDON SW'13 LEW'ISHAM 
Laaky* 
LONDON Wi EALING 
Laaky* 
LONDON W » MAIDA VALE 
M.ro Monde Ltd 
LONDON WI Cocnpubce Ltd 
LONDON WI Laaky* 
LONDON WI Laaky*. 
LONDON W| MKmABvik*. 
LONDON WI SilKsSbop 
LONDON WI SaUrtdgra 
LONDON WI 
Computer* of Wigmor* St 
LOTHIAN EDINBUROH 
Le*ky* 

LOTHIAN EDINBURGH 
Silicon CraM 
LOTHIAN EDINBUROH 
The Game* Muter Ltd 
MKR8RYSIDE LIVERPOOL LI 
Laaky* 
MEHSEYSIDE LIVERPOOL LI 
Leaky* 
MERSEYSIDE SOUTH PORT 
Central Studio* 
MERSEYSIDE ST HELENS 
Micramao Computer*. 
MIDDLESEX ENFIELD 
Janning» Ston* Led 
MIDDLESEX ENFIELD 
l^aky* 
MIDDLESEX NORTHWOOD 



A THE ATARI 520ST 

Personal Computer 
has a list of qualifications as 
long as your aim With a 
powerful 16 bit processor and 
512k of memory linked to 
high resolution graphics and 
512 colours its work is fast, 
clear and sharp on your 
screen, no mat te r how 

demanding the task 
Controlling the 520ST 
is easy through its 
mouse and unique 

operating system 
incorporating GEM 
desk top manager; 

whilst its eleven 
peripheral connectors 

including MIDI 
interface enables it to 
mix and communicate 
easi ly with o ther 

computer products. 
The ST which presents 

itself in smart modem styling 
comes with powerful BASIC 

„ IFIED AND UNDERPAID. 
UIDDLESXX PINNER 
MHMfcm 
MIDDLESEX H U I S U P M A N O R 
lau. 1 S o f t w f Lid 
NORFOLK G T YARMOUTH 
TWMxnShop 
HO*FOLK NORWICH 
TKnuttfSpectnanl 
V YORKSHIRE YORKS 
E*> 
>. YORKSHIRE YORK 

V YORKSHIRE YORKS 
YM Coputer Ceati*. 
V YORKSHIKK HIPON 
An a Yarn L t d 
NOTTS I IVCKNALL 

. IfEWrtrent. 
WTTS MANSFIELD 
I M l U Cotnpirtrn 

NOTTINGHAM 
tern 
i o n * NOTTINGHAM 

WHTOANTS N O R T H A M P T O N 
U t M 
HOKTIIANTH N O R T H A M P T O N 

H r A o V M H e a r Computer* 
SOTTS REDDINGTON 
MCantxiUn 
<lX<Mi HEADING TON 
OXfAOXfORD 
liir > 
WON OXFORD 

P E R T H S H I R E B L A C K F O R D 
Silicon f i l m Ltd 
S H E T L A N D LERWICK 
Tomorrowi World 
A. G L A M O R G A N C A R D I F F 
CardllT M>r?r> Computer* 

LA M O R G A N C A R D I F F 
l.**kyt 
8 . G L A M O R G AN C A R D I F F 
South Worid C o m p u t e r . 
S. Y O R K S H I R E D O N C A S T K f t 
D e w i m C n n p t t U f Sy*tem» 
8 . Y O R K S H I R E H O T H K H H A M 
H o t h r r h u o Computer C e o t r t 
S. Y O R K S H I R E S H E F F I E L D 
Jus t M i n o 
K. Y O R K S H I R E S H E F F I E L D 
LHtR 
S T A F F S . S T O K R . O N - T R R N T 
Lrw»> Ltd (Sound k tWn) 
S T A F F S . S T O K K - O N T R E N T 
IWn Ccwpvtm. 
S T R A T H C L Y D K G L A S G O W 
U i k y * 
S T R A T H C L Y D K GLASGOW 
L r v u h Ltd (Sound 4 V i m ) . 
S T A T H C L Y D E GLASGOW 
Unrteoft 
S U F F O L K S U D B U R Y 
Sudbury M i c m y i t p i n k 
S U R R E Y C R O Y D O N 
Leaky* 
S t ' R K E Y FARNHAM 
Fknthain Computer* 
S I R R E Y G U I L D F O R D 

ORXMY S T R O M N E S S 
CflTtprd 

S U R R E Y K I N G S T O N 
L u k y * 

S I HHEY' L E A T H E R I I E A D 
Ev*r*rv*n L t d 
S t S S E X B R I G H T O N 
BnftiUin Computer E t c h a n t e 
S t S S E X B R I G H T O N 
Brichton Compute r Centra 
S U S S E X B R I G H T O N 
Liakyi 
S U S S E X CRAWLEY 
Laaky* 
S U S S E X W O R T H I N G 
Data l i w r t 
T A Y 8 I D E D U N D E E 
C u r w r Key* 
TAYSIDE D U N D E E 
M k r a o a n i a 
T A Y S I D E P E R T H 
VK». 
T Y N E A N D W E A R G A T E S H E A D 
Cur t ie * M i u g h n 
T Y N E A N D W E A R 
NEWCASTLE UPON TYNE 
Luin 
WAR W I C K S L E A M I N G T O N SPA 
S p a Cotnputer Cen t r e 
W A R W I C K S N U N E A T O N 
M i e n City. 
W A R W I C K * N U N E A T O N 
Warwick Computer* 
W. M I D L A N D S B I R M I N G H A M 
i H i A Ltd (Sound k V i n n ) 
W. M I D L A N D S B I R M I N G H A M 
Software E i p r r w 
W. M I D L A N D S B I R M I N G H A M 
L u k y * 
W.MIDI .ANDS B I R M I N G H A M 
Lee Computer* 
W. M I D L A N D S C O V E N T R Y 
Coventry Micro Centra . 

W. M I D L A N D S C O V E N T R Y 
Laaky* 
W. M I D L A N D S D U D L E Y 
Central Computer*. 
W, M I D L A N D S 
W O L V E R H A M P T O N 
Lanky* 
W M I D L A N D S 
W O L V E R H A M P T O N 
M i e n B u n n r u Centre . 
W O R C S K I D D E R M I N S T E R 
Centra l Computer* 
W O R C S RF-DDITCH 
A m p w r r r Vkleo end Computer* 
W, G L A M O R G A N SWANSEA 
Bucon Ltd 
W E S T L O T H I A N 
LIVINGSTONE 
Compute r Cent ra 
W. Y O R K S H I R E B R A D F O R D 
CNA <<onpulmi 
W. Y O R K S H I R E HALIFAX 
Abanie Computer*. 
W. Y O R K S H I R E 
H R C K M O N D W 1 K E 
T h o u f h t k CloMea 
W. Y O R K S H I R E 
HUDDERSFIELD 
Micro world 
W. Y O R K S H I R E L E E D S 12 
Femel l* 
W. Y O R K S H I R E L E E D S 6 
In te r fe re E n r w r e n a i L t d 
W. Y O R K S H I R E L E E D S 
LrwM Ltd (Sound • X l M i ) 
W. Y O R K S H I R E L E E D S 
Lasky* 
W. Y O R K S H I R E I .BEDS 
Micnpom 

plus Logo programming 
languages, a word processor 
and drawing programme, yet 
costs only £652* including 
disc drive and black and 
white monitor. 

Why? Because at Atari 
we bring up our products 
to work hard for their living. 

A ATARI* 
Power Without the Price™ 

• T h i s p r i c e is e x c l u s i v e o f V A T 

G E M " is a r e g i s t e r e d t r a d e m a r k o f D i j t i t a J R e s e a r c h . 



egamon is a sophisti-
cated disassembler/ 
monitor which will work 
on the complete range of 

Amstrad machines. Among its 
many features arc an intelligent 
move memory facility, control 
over the lower Rom state, 
machine code tracc, read or write 
object code to tape or disc, full 
memory dump to the printer, 
and a disassembly that will even 
understand all of the 102 
undocumented Z-80 instructions. 
All of the controls are accessed 
through single key-presses so 
Mcgamon is easy to understand 
and simple to use. 

Listing 1 is the short loader 
program for Megamon. Type this 
in and save it as the first thing 
on your tape as "MEGAMON". 
Listing 2 is the standard hex-
loader program which pokes in 
the hex code from DATA 
statements. When all the bytes 
have been successfully entered 
then the loader program will 
prompt you to hit any key when 
ready to save the code. Ensure 
your tape is positioned after the 
megamon Basic loader. 

To run the program rewind the 
tape and type RUN "MEG AM ON" 

When the program has loaded 
the little screen will appear and 
you will be asked for an address 
at which to load Megamon. this 
can be any address from 4000H 
up to 9000H. Obviously the 
monitor will not work if loaded 
underneath the lower Rom. 

Once the address has been 
entered the object code for 
Megamon is loaded and you will 
be presented with Megamon's 
Front Panel screen display: 

Laurie Sinnett's 
monitor takes you 
places you've no 
right to see in your 
Amstrad. 

/ M Registers — The top right 
of the screcn shows the Z80 
registers AF,BC,DE,HL, IX, IY 
together with the stack pointer 
(SP) and the program counter 
(PC). The register contents are 
shown (at start-up these are 
always zero) and then the 
contents of the memory location 
addressed by thai register, there 
is also the register cursor (" ," ) , 
which points to AF on start-up. 
It's use will be discussed shortly. 

Ixwer Rom State — Below the 
register display the state of the 
lower rom is shown, either 
Enabled or Disabled. 

Memory Display — The 
memory display occupies the 
bottom of the screen and its 
purpose is to display the bytes 
around the memory pointer, 
indicated by ,. The bytes can be 
displayed either as hex or as ascii. 

PC Instruction — The 
instruction al the Program 
Counter is contantly displayed 
above and to the left of the 
Memory Display. 

List Display — The Icfl of the 
screen above the Memory 
Display is taken up by the List 
Display. At start-up this display 
will be blank, but if you are 
eager to see it in action then for 
the moment press L followed by 
a full-stop. You will see the 14 
instructions from address zero 
disassembled for your perusal. 

Unfortunately, space does not 
permit a detailed discussion of 
the undocumented instructions, 
needless to say their use is 
becoming much more frequent 
in may of today's top games. 
Disassemblers that can cope with 
them are rare and the format for 
displaying them varies. For 
example, look at the instruction: 
ADD AJXL 

This means "Add A to the 
low-byte of IX , the "L" tagged 
on to indicate the low-byte. 
Alternatively, you can use. 
ADD A.IXH 

This means "Add A to the high 
bye of IXi.e. add A to I. 
Megamon would display the two 
instructions above as follows: 
j) ADD A,iX 
il) ADD A,lx 

The letter in capitals indicates 
which byte of the register pair is 
being operated upon. The same 
applies to all undocumented 
instructions that use the IY 
register pair. 

There now follows a list of the 
Megamon keys and a full 
explanation of their usage. 

The Four Cursor Keys: The 
four cursor keys above the 
function pad are used to move 
the Memory Pointer " > " within 
the Memory Display in the 
appropriate direction, enabling 
you to step up or down through 
the memory, in steps of one or 
eight bytes at a time. 

The Full Stop Key: Pressing 
the full stop will advance the 
Register Cursor > ' onto the next 
register pair in the Register 
Display. 

B — Return to Basic: Pressing 
this key will produce the prompt 

"Are you Sure?", In response to 
this press "Y" if you wish to 
leave Megamon and return to 
Basic. Any other key press will 
return you back to Megamon 
itself. When Megamon returns to 
Basic it restores the Roms to 
whatever they were at start-up. 

C — Clear List Window: The 
List Window can be cleared at 
any time by pressing the " C ' key. 

D — Display Memory: This 
allows you to change the address 
around which the Memory 
Display works. You will be asked 
for a new address for the 
Memory Prointcr — this must be 
entered as a hex number 
teminated by a Return. If, 
instead of a hex number, you 

I isting /. 

10 MODE 1 
20 LOCATE 9 , 1 ; P R I N T " L A J P r o u d l y p r a » « n t " 
30 LOCATE 14,3:PRINT"MEGAM0N' 
4 0 LOCATE 9 , 5 : P R I N T " C o p y r i g h t LAJ 1965" 
50 LOCATE 1 , 7 : I N P U T "Load « d d r « « « " ; « : 0 P E N 0 U T ' d " 
70 MEMORY « - l 
80 CLOSEOUT:LOCATE 1 , 9 : P R I N T ' P l o a s o w a i t . . l o a d i n g MEGA 
MON V. 1 .2" :LOAD "lMEGAMON.bin",M 
100 CALL m 

100 REM * • « « HEX LOADER « » » * » 
110 ADDR=32768:L IN=1000 MEMORY ADDR-1 
120 SUM=0:READ At,CHECKSUM 
130 I F A»="END" THEN 200 
140 FOR N=1 TO LEN < A » ) - 1 STEP 2:X=VAL < " & " + M I D » ( A « , N , 
2 ) ) 
150 POKE ADDR,X:SUM =SUM+X:ADDR =ADDR+1 
160 NEXT 
170 I F SUMOCHECKSUM THEN PRINT ERROR I N ~ ; L I N ELSE 
LIN=LIN+10:GOTO 120 

200 PRINT DATA CORRECT";CHR»<13); READY TAPE AND PRES 
S A KEY" 
210 SAVE MEGAMON.BIN" ,B .32768 ,6127 
220 END 

1000 DATA 3EC93200C0F3CD00C03B3BE1FB11F7FF19116614EB1 
9E5DDE1DD6E00DD66017CB526182319E5FDE1FD6E00FD66, 5866 

1010 DATA 0119FD7500FD7401DD23DD2318DE3A920C6332920C3 
2AB0CC60432B20C3EC312215300220100ED73E30E31AA16, 4014 

1020 DATA CDE50ECD65BCCD00B9328E14CD1008CD210FCD03BBC 
D440DCD770BCD6B0FCD070BCD1C0BCD16BBCD9B003E03CD, 4862 

1030 DATA B4BBCD6CBBCD11BC28CF3E01CD0EBCCD100818C 52 IB 
500011700FE613802D620EDB1C00909095E2356D52A7E14, 4586 

1040 DATA C9424 345D0D1D2D32E495256464D444C53544750484 
14F57FF1360132D13F712AC12970F69107010FA00660DC8. 4 362 

1050 DATA 0D190E460E4F0E740E7D0E8A0E8D0E950E900E9D0EA 
B0EB40E3E0FCD630CC5DDE13007C8DD2A801418062004DD. 3665 

1060 DATA 2A7C14AF3286143E00CDB4BBCD6CBB060EDD228014C 
D290110F7C9DDE5D1CD130C3A88143D202A3E09CD9702DD, 4729 

1070 DATA E5C5CD921241DD7E00DD23CD400C10F679FE0428053 
E09CD97023E20CD9702C1DDE118053E08CD6FBB3E01326C. 4805 

1080 DATA 14C5AF329014DD7E00FEDD2005CD5304184 3FEFD200 
A3E01329014CD53041835FECB2005CDD506182CFEED2005, 4557 

1090 DATA CDE3051823FE403609FE80300ACD17031816CD0E031 
811FEC03005CDE7021808E607114303CD26033A8914B720, 3628 

1100 DATA 23CDC70276FE202811CDEA0179FE2028093E2CCD970 
279CDEA013E0DCD97023E0ACD9702DD23C1C9FE513621FE. 5016 

1110 DATA 592009C5ED4B901461C11810FE6028F3FE5B3808C5E 
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press the full stop key then the 
Memory Pointer will be set to 
whatever address the Program 
Counter currently holds. 

The address is displayed, along 
with its contents. You can either 
enter a new hex number for this 
location or press Esc to exit the 
memory change. When a new 
number is entered the memory 
pointer is advanced to the next 
location and your options are the 
same again. At any time during 
the input of a number you can 
press the Esc key to abort and 
leave the Memory Pointer 
unchanged. 

E — Toggle Lower Rom State: 
Press the "E" key and the Lower 
Rom will be toggled between 
Enabled and Disabled. 

F — Fill Memory: The prompt 
"Fi!l>" appears and the number 
entered here will be the start 
address for the program to use. 
You are then asked for the 
address at which the program 
will end its fill, and finally the 
byte to nil the memory with. For 
example, if you enter 8000 in 
reponsc to "Fill >", 8100 in 
response to "To >", and FF in 
response to "With >", the 
memory between 8000 hex and 
8100 hex will be filled with FF 
(255 decimal). 

G — Go: This allows you to 
execute the object code currently 
under examination with the use 
of 'breakpoints, i * . , places at 
which the object code is stopped 
in its tracks and control returned 
to the monitor for you to 
examine the registers etc. 

The address which you enter 
is response to *Go>' will be the 
address at which the monitor 
starts execution of the object 
code. As usual with all prompts, 
if you press the Esc key then the 

operation will be aborted. You 
are then asked for an address — 
"To >" — at which control will 
be returned to Megamon i.e. the 
address at which you wish your 
breakpoint to be inserted. 

When you have entered this 
address Megamon will go off 
and execute the code. When the 
breakpoint has been reached, 
assuming that the code has not 
caused a fatal crash, a small line 
will be displayed on the screen 
and this means that Megamon is 
wating for you to press any key 
before updating all of its 
displays. 

H — Search For String: The 
prompt "Search For " > " is 
displayed. You can now enter a 
sequence of up to 255 bytes 
which will form the string which 
Megamon will search for. Each 
number should be entered by 
pressing Return and by pressing 
Return on its own you will 
terminate the string. 

At this stage, assuming the 
sting can be found, Ktegamon 
will update the Memory Display 
and the Memory Pointer > will 
be pointing to the second byte of 
the input string. Also see the 
explanation of the next 
instruction, "A". 

A — Find Next Occurence: 
Pressing the "A" key will tell 
Mcgamon to find the next 
occurence of a string you have 
searched for using H. 

/ — Toggle between Ascii and 
Hex" By pressing the "I" key you 
can toggle the Memory Display 
Memory so that it shows either 
Hex or the Ascii equivalents. 

L — List: You can enter a new 
address from which the 
disassembler will list its 14 
instructions. However, there are 
two other alternatives to entering 

a new address. I f you press the 
full-stop key in response to List> 
then the disassembly will begin 
from the address currently held 
in the Program Counter. 

Alternatively you can press 
Return in response to the prompt 
and the disassembly will 
continue from where it left off. 

M — Move a Block of 
Memory: The prompt move > 
will be displayed and the address 
you enter will be the start of the 
memory block you wish to move, 
The prompt "End. asks you 
for the end address of the 
memory block and the prompt 
"To > " asks you for the 
destination address for this 
block. The routine is 
"intelligent" so that if your 
destination address lies within 
the limits of the block you wish 
to move Megamon takes this into 
account and performs the move 
correctly. 

O — Read Object Code: This 
reads a block of object code 
from in from tape or disc, 
depending on which system is in 
use. You are prompted to enter 
a filename and then an address 
at which the code will be loaded. 
Needless to say, you should take 
care not to overwrite Megamon. 

P — Printer Disassembly: 
With this option yoQ can 
produce a disassembly of any 
length to your printer, you could 
even list the Amstrad Rom. Then 
first address you enter, in 
response to "Print is the start 
address for the disassembly, and 
the second address is the end. 
Assuming the printer is 
connected a disassembly wilt 
now appear on the printer which 
can be aborted at any time by 
pressing the Esc key. 

R — Change Register: By 

pressing the "R" key you can 
change the value of the register 
pair currently pointed to by the 
register cursor > , . The register 
pair will take on the value you 
enter at the keyboard. 

S — Single Step: Megamon 
will execute the current 
instruction at the Program 
Counter when you press the "S" 
key, allowing you to examine the 
effects of the code upon the 
registers and memory. This 
function will aslo single-step 
through a Call isntruction. 

T — Trace: I f you press the 
"T" key Megamon will execute 
the instruction at the Program 
Counter in the same way as the 
"S" function above, except that 
using "T" allows you to execute 
a Call instruction automatically. 

W — Write Object Code: This 
writes a block of code to tape or 
disc under a given filename. You 
are prompted to enter the 
filename and then the first and 
last (inclusive) addresses of the 
block you wish to write. 

X — Toggle Alternative 
Registers: Pressing the " X " key 
will toggle the Register Display 
between AF.BC.DE, H L and the 
alternate registers 
A F ' , B C ' , D E \ H E ' . You are 
advised to leave the values in the 
alternate register set unchanged 
as these are in constant use by 
the firmware (for further details 
see the Amstrad Firmware 
Specification — Soft 158, 
Appendix XI) . 

I f the sight of all those hex 
bytes is enough to put you off 
then copies of Megamon, 
recorded on quality blank tapes, 
are available a cost of £3,50 each, 
including postage, from Laurie 
Sinnett, 20 Autumn Street, 
Burley, Leeds LS3. 

D4B90148181C1CD410FC9FE183006C61ECD410FC920193A, 4978 
1120 DATA 8C14A720077BO630CD9702C90E203E23CD97027BCD4 

00CC9FE19200B0E203E23CD9702CD130CC9FE1A20133E28. 4093 
1130 DATA CD97023E23CD9702CD130C3E29CD9702C9FE1B20143 

E28CD97023E23CD97027BCD400C3E29CD9702C9FE1C2020. 4 3 7 1 
1140 DATA 3E26CD97023A9014C659CD410F3E2BCD97023E23CD9 

7027CCD400C3E29CD9702C9F53A88143D2806F1CD5ABBA7. 4695 
1150 DATA C9F1D55FC5CD2BBDF5E53E42CD1EBB2009E1F1C17B3 

0ECD1A7C9AF32881431AA16C36000E57DCD410F3A8814B7, 6 0 4 1 
1160 DATA 2004 3E0F180C3D20073E09CD9702E1C93E06CD6FBBE 

1C90F0F0FE607C6396FDD7E00CDF607DD7E00FE90300406. 4357 
1170 DATA 07180DFEA03006FE98380218F2410E20C9E60711330 

3CD2603C9FE762E1001202028052E11CDF607C9876F2600. 3859 
1180 DATA 197E23666FDD7E00E90807CB076E07BE07A507AD07B 

107EA070504D4030F04820322046303260444040D061B06. 2 9 7 1 
1190 DATA 2A06390653065E0670069106CB5F200C2E58CD02087 

8FE0BC00651O92E4E0619DD5E01DD5602DD23DD23C9FEC3. 4067 
1200 DATA 200F2E4D0619DD5E01DD5602DD23DD23C9FED320082 

£53061B0E07180AFEDB200C2E5406070E1BDD5E01DD23C9, 3735 
1210 DATA FEE320072E55060F0E0AC9FEEB20072E5506090E0AC 

9012020FEF320032E56C92E57C9CB5F200C2E50CD020678. 3863 
1220 DATA FE0BC00651C9FEC901202020032E4CC9FED920032E5 

2C9FEE920052E4D060EC92E11060B0E0AC92E4CCD630778, 4184 
1230 DATA C61047C92E4DCD63070E19DD5E01DD5602DD23DD231 

8E92E4E18EB0F0F0FE607C6396F06070E18DD5E01DD23FE, 4 2 6 0 
1240 DATA 3B2004410E20C9FE3DD618F7E6382E4F5F06180E203 

E01328C14C9DD7E01FECB20Z0DD7E03E607FE06DD23C29F. 4 5 9 0 

1250 DATA 05DD23CDD5063E06B920040E1C1802061CDD66FFC9F 
E40D24205DD23E607CA9F05FE07CA9F05FE01201ADD7E00, 4 6 0 0 

1260 DATA CDCB073E0AB9280AB82809DD2BDD2BC39F050E59065 
9C9FE022023DD7E00FE222011061A0E592EUDDSE01DD56. 4069 

1270 DATA 02DD23DD23C9FE2AC29F050E1A065918E8FE032017D 
D7E00FE2320072E1206590E20C9FE2BC29F052E1318F2FE, 4393 

1280 DATA 04201EDD7E00CDA50778FE04DA9F05FE07CA9F05CDA 
A0578FE1CC0DD6601DD23C9FE052008DD7E00CDAD0718DC, 5207 

1290 DATA DD7E00FE26200C065B2E110E18DD5E01DD23C9FE2E2 
004065C18EEFE36C29F05061CDD23DD660018E0FE803014, 4327 

1300 DATA DD7E01FE76DD23CA9F05CD1703CDAA05DD6600C9FEC 
0300CDD23CDE702CDAA05DD6600C9DD23FEE120072E5006, 5487 

1310 DATA 590E20C9FEE520042E5816F3FEE920062E4D066018E 
BFEE320072E55060F0E59C9FEF920072E11060B0E59C92E, 4213 

1320 DATA 5F012018DD2BDD5E00C9260079FE062005DD230E1CC 
978FE062005061CDD23C978FE043809FE063005C6574726, 394 5 

1330 DATA 0179FE043809FE063005C6574F26017CA7C0E1C39F0 
5DD23DD7E00FE80381321D406011000EDB9C29F0579C662, 4753 

1340 DATA 6F012020C9FE40DA9F05E607115303CD2603C92E54C 
DF6070E7278FE06C00673C92E53CDF60748067279FE06CA. 4836 

1350 DATA 9F05C92E3CCB5F28022E3ACD020848060AC92E11CD0 
2080E1ADD5E01DD5602DDCB005EDD23DD23C078414FC92E. 4095 

1360 DATA 74012020FE44C8C39F05012020FE4 520032E75C92E7 
6FE4DC8C39F05AF328C14DD7E002E770120181E00FE46C8, 4 4 1 1 

1370 DATA 1CFE56C81CFE5EC83E01328C14C39F052E110E07FE4 
720030678C9FE4F20030679C90607FE5720030E78C9FE5F. 4316 
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1360 DATA 20030E79C9012020FE6720032E7AC9FE6FC29F052E7 
BC9A0A1A2A3A8A9AAABB0B1B2B3B6B9BABBAF328C14DD7E, 5798 

1390 DATA 01FE4030130F0F0FE607C6416FDD7E01CDF607410E2 
018122E49FE8038062CFEC038012CCDF6075B0618DD23C9, 4168 

1400 DATA FE203819CD6307CB9078C61047DDE5E1DD7E01CD530 
70E192E36DD23C9A720062E1D012020C9FE0820062E3701. 4292 

1410 DATA 2020C9FE10200A2E38DD7E01CD530718062E36DD7E0 
1CD53070619DD23C9C5E5C6024F179F47DDE5E109EBE1C1, 4860 

1420 DATA C9F50F0F0FE6074 7F10E20C9FE202E113014CD02087 
8C604DDCB005E2004470E07C94F0607C90607FE30300206. 3752 

1430 DATA 0A0E1ADD5E01DD5602DDCB005EDD23DD23C078414FC 
92E12CDF6070E20C92E1316F62E11CDF6070E16DD5E01DD. 4562 

1440 DATA 23C92E12CB5F28012CCD02080E20C92E11CB5F28092 
E14CD020846060AC9CD02080E19DD5E01DD5602DD23DD233516 

1450 DATA C90F0F0FE607C6156F012020C9F5E6074FF10F0F0FE 
60747C9F50F0F0F0FE603C608470E20F1C9DD214F080607, 4092 

1460 DATA C5DD7E00CDB4BBDD6601DD6E02DD5603DD5E04CD66B 
BDD7E05CD90BBDD7E06CD96BBDD7E07A72005CD7EBB1803, 5762 

1470 DATA CD7BBB110800DD19C110CBC90000001C0D010000010 
00F1C0F010000020511211601000003001627180100010^. 1674 

1480 DATA 1D022709010000051D0B270D010000061D002709010 
000204C4F574 55220524F4D0D0A0A002020454E41424C45, 1477 

1490 DATA 44002044495341424C4544004146200D0A4243200D0 
A4445200D0A484C20004146270D0A4243270D0A4445270D, 1999 

1500 DATA 0A4 84C27004 9 580D0A4 9 5 90D0A 5 3 500D0A 504 300417 
26520796F752073757265203F0020202020200052656769. 2685 

1510 DATA 737465720046696C6O00546F0057697468004D6F766 
500456E6400446973706C6179004C6973740048414C5400. 3565 

1520 DATA 4C4400494E4 300444 54 30041444400524C434100525 
24 34100524C410052524100444141004 3504C00534 34600. 2446 

1530 DATA 434346004E4F5000420043004400450048004C00264 
84C29004100424300444500484C00535000284243290028. 1988 

1540 DATA 4445290026484C290028535029004E5A005A004E430 
04 300504F0050450050004D004AS2004558202020202041, 2124 

1550 DATA 462C41462700444A4E5A004144440041444 30053554 
20053424300414E4400564F52004F5200435000524C4300, 244 2 

1560 DATA 52524300524C00525200534C410053524100534C4C0 
053524C00424954005245530053455400524554004A5000. 2565 

1570 DATA 4 3414C4C0052535400504F5000414600455858004F5 
55400494E0045560044490045490050555348004958004 9. 2545 

1580 DATA 5900497800695800497900695900444546420028495 
8290028495929004C4449004 3504900494E49004F55544 9. 2603 

1590 DATA 004C44440043504400494E44004F555444004C44495 
2004350495200494E4952004F544952004C444452004350. 2628 

1600 DATA 44 5200494E4452004F544452002843290046004E4 54 
7005245544E005245544900494D00490052005252440052, 2440 

1610 DATA 4C4400476F00546F005072696E74005365617263662 
0666F72005468656E00203E004C6F616400537461727400, 3406 

1620 DATA 536176652066726F6D004 57665637574696F6E20616 
46472657373004E616D65003E01CDB4B8CD6CBB3E023266. 4 359 

1630 DATA 14DD2A7C14CD6401C9F5C5D5E53E02CDB4BB210101C 
D75BB2A7E1411F0FF197DE6F86FEB0606CD130C3E3ACD97. 5396 

1640 DATA 02CD4E0B10F3CD610BE1D1CIF1C9F5C506083E20CD9 
7021A13CD1E0C10F4C1F1C93A7E14E6074F8781C606672E, 5169 

1650 DATA 03CD75BB3E3ECD9702C9F5C5D5E53E01326614 3E04C 
DB4BB210101CD75BB3A8514C603CD410F210501CD75BB3E. 4835 

1660 DATA 05CD410F216E143A6514A72803^16614CDE70B3E053 
28614217614CDE70BCDC00BE1D1C1F1C93A8414 3C6F2604. 4265 

1670 DATA CD75BB3E3ECD9702C93E04CDB4BB3A8414E6073C6F2 
604CD75BB3E20CD9702C90604EB3A86146F2605CD75BBEB, 5007 

1680 DATA 5E235623D5CD130CEB3A86146F3C328614260ACD75B 
BEBD:1ACD1E0C10D7C9F57ACD400C7BCD400CF1C9F53A87, 5159 

1690 DATA 14A7261AF1F5C50E2EFE203805FE7E30014F79CD970 
23E20CD9702C1F1C9F1F5E6F00F0F0F0FFE0A3802C607C6, 5158 

1700 DATA 30CD9702F1F5E60FFE0A3802C607C630CD9702F1C9F 
53E03CDB4BBF1CD410F3E81CD410FCD76BB228214212020. 5387 

1710 DATA 22ED0822EF0611ED08CD16BBCD1A0D20F8FE5F200B7 
BFEED282F1B3E20121829FE0D2632FEFC3728664FFE2E20. 4 530 

1720 DATA 077BFEED20D618677BFEF179200C21EE0611ED08EDA 
0EDA0EDA012132A8214CD75BB3E07CD410F18B33AED08FE, 5361 

1730 DATA 20282E01000021ED087EFE20282FD630FE0A3802D60 
71717171717CB11CB1017CB11CB1017CB11CB1017CB11CB. 3625 

1740 DATA 102318D83EFFA737F5C5CD6CBBCIF1C93EFFA718F3A 
F16F0E5C5FEFC280EFE613602D62021310D011300EDB1C1, 5960 

1750 DATA E1C9303132333435363736394142434445462E5F0D3 
E06CDB4BB210101CD75BB3A8514A73A6E1428033A66144F, 3562 

1760 DATA 060821600D56CB113802162076FE062811FE04 280D7 
ACD9702783DC83E20CD97022310E1535A48564E433E0ECD. 3700 

1770 DATA 630CC83004ED4B7E14ED437E14CD1C0B3E03CDB4BBC 
D6CBBED5B7E14CD130C3E20CD97021ACD1E0C3E20CD9702, 4539 

1780 DATA CD720C2A7E143003C638017123227E1418CE3E0CCD6 
30CD8C8C53E0DCD630CDA440ECA440EC53E0ACD630CD1E1, 4382 

179» DATA D8C8AFE5ED5230079FE1EBA7E5ED52E3CD0A0E380A5 
059C1EB09EB03EDB6C9EB5059C103EDB0C9E5A7ED42E1D6. 6870 

1800 DATA EBESA7ED4 2E1EB3FC93E09CD630CD8C8C5 3E0ACD630 
C381C281AC53E0BCD6 30C3811280F79E1D112A7ED52444D. 5114 

1810 DATA 626B13EDB0C9C1C1C93A8514EE01328514C93E08CD6 
30CD8216E143A8414FE04 30093A8514A7 28032166143A84. 4335 

1820 DATA 14875F160019712370C93A6714EE01328714C9CDD00 
B3A84143CE607328414C923180C2B180911F8FF18031108, 3669 

1630 DATA 0019227E14C93A6D14EE01328D14CA09B9C306B93E0 
0CDB4BBCD6CBBC93E03CDB4BB3E06CD410FCD81BBCD1BBB, 5119 

1840 DATA FE79280BFE592807CD84BBCD6CBBC93E01CD0EBC3A8 
E14CD0CB9ED 7BE 30BC 90000CD 210F 3E01CD0EBCAF 3 28D14. 5044 

1650 DATA CD09B9326E14216E14116F140149013600EDB0F308F 
5E122661408D9ED4 36814ED536A14 228C14D9FB2AE30E22, 4387 

1660 DATA 7A14C9AF0604213D0FF5C5E5464BCD32BCE1C1F13C2 
310F106004 8CD30BCC 900120000F 5C 5D 5E 5 218 708B7260A, 4 94 3 

1670 DATA 57AF01FFFFEDB11520F87EB7280CCD97022318F6E1D 

1C1F137C9E1D1C1F1A7C93E01326D143E05CDB4BB210101, 5820 
1880 DATA CD75BBAFCD410FCD06B9F5CD0CB9F1CB573E01CA410 

FAF 328D14 3E02C 3410FED738C123E7CCD630C3007C8ED4B, 5192 
1890 DATA 7C1418062004ED4B7C14C53E7DCD630C3009C1C6C5E 

D4B7C1418062004ED4B7C146960E5116610010300EDB0E1. 4198 
1900 DATA 36CD01111023712370F3D9ED436410ED53621022601 

0D908F5E1225E1008C1ED7B7A14C5ED737A14316614F1C1. 4886 
1910 DATA D1E1D908F1C1D1E1DDE1FDE1ED7B7A14FBC9E32B2B2 

B227C14C5D5116610EB010300EDB0D1C1E1F3ED737A1431, 6549 
1920 DATA 7A14FDE5DDE5E5D5C5F5D9E5D5C5D908F508ED7B8C1 

22A5E10E5F1082A6010ED5B6210ED4B6410D9FB3E5FCD97, 6445 
1930 DATA 02CD18BBC900000000000000000000003E01328F141 

804AF326F14F3D9C5D5E5D908F508CD8A1008F108D9E1D1, 4 155 
1940 DATA C1D9FBC9CD8E12ED5B7C14ED738C12213D11E506043 

6002310FBEBD10600EDB0227C14DD213D11DD7E00FE76CA, 5209 
1950 DATA 5911215F12010900EDB1CA5E11010900EDB1CAAA110 

10900EDB1CA8511010600EDB1CAD411010800EDB1CA2D12. 4116 
1960 DATA FEE9CAC111FEDD200BDD7E01FEE9CAC611DD7E00FEF 

D200BDD7E01FEE9CACB11DD7E00FEED2021DD7E01FE4 520, 6429 
1970 DATA 0BDD3600C9DD360100C38511FE4D200BDD3600C9DD3 

60100C38511316614F1C1D1E1D908F1C1D1E1DDE1FDE1ED, 5872 
1980 DATA 7B7A1400000000F3ED737A14317A14FDE5DDE5E5D5C 

5F5D9E5D5C5D908F506ED7B6C12C93A8F14A7C22B11CD49, 5979 
1990 DATA 12228A12217411CD5012C32811E12A7C14E52A8A122 

27C14ED737A1418D4DD7E00FEC92610F6C2E6FA219C11DD, 4860 
2000 DATA 7700CD5012C32611ED7B7A14E1227C14ED737A1418A 

FCD491222681221B911CD5012C328112A8812227C141698, 4096 
2010 DATA 2A741416082A761418032A7814 227C14C35911DD7E0 

14F179F472A7C1409228812DD7E002A6E14E5FE10282CFE. 3497 
2020 DATA 382810FE302812FE202814FE282816E1C3B91IF13BF 

AC35911F130F4C3591 IF 120EEC35911F128E8C35911ED4B. 5416 
2030 DATA 7014F105F5E1226E14ED43701420D4C359112A7C14E 

D7B7A14E5ED737A1421561241042310FD4EED437C14C359. 4 724 
2040 DATA 11DD6602DD6E01C9DD7402DD7501C93830282018100 

800DCFCD4CDC4F4ECE4CCDAFAD2C3F2C2EAE2CAC9D8FBD0. 6819 
2050 DATA C0F0E8E0C6363020281810C7CFD7DFE7EFF7FF00000 

0000000DD2A7C14DDE53E01328914CD6401C1C5DDE5E1A7, 5785 
2060 DATA ED4 24DDDE1AF 328914C93E7ECD630CC5DDE13007C6D 

D2A801418062004DD2A7C143E7DCD630CD8C8DDE5E1ED42. 5592 
2070 DATA 2801D0ED43F5123E01328614CD2901DDE5E1ED4BF51 

2ED4228F236F03E0CCD2BBDAF328814C9000®3E7FCD630C, 5061 
2080 DATA D8C8DD219214DD36000079328B143E01328A143E60C 

D630C3003CB181428F4DD23DD71003A8A14 3C328A14 20E6. 4133 
2090 DATA 3D328A14 3A8A14B7C82A7E1401FFFF3A8B14EDB1C0C 

5E5DD219314 3ABA143D280C47DD7E00BE200BDD232310F5. 4 769 
2100 DATA E1C1227E14C9E1C118D63E82CD9F13D6C53E83CD630 

CD138222620C5215214421100A9CD77BCF5D47DBCF1E130. 5705 
2110 DATA 11CD83BCF5D47DBCF13007CD7ABCCD6CBBC92100002 

B7CB520FB18F2F53E03CDB4BBCD6CBBF1CD410F3E81CD41. 6122 
2120 DATA 0F2152141600CD18BBFEFC2836FE0D2837FE2038FIF 

E8030EDFE7F201714152BE52B153E08CD5ABB3E20CD5ABB. 4 7 38 
2130 DATA 3E08CD5ABB18D24F7AFE1428CC7179CD5ABB231418C 

3CD6CBB37C9D5CD6CBBC1A7C93E64CD630CD8C6C53E7DCD. 6040 
2140 DATA 630C38382636C53E85CD630C362D282BC53E86CD9F1 

338222152141100A9CD8CBC301B3E02C1E1D1D5A7ED52EB, 4629 
2150 DATA E1CD98BC300ECD8FBCCD6CBBC9E1E1E1C9E1EIE1CD9 

2BCCD6CBBC9000000000000000000000000000000000000. 4860 
2160 DATA 0000540057005A006600630069006F0072007500780 

07B00810096009B00B100CF00D100D300D500D700D900DB, 3254 
2170 DATA 00DD00DF00E100E300E500E700E900EBC0ED00EF00F 

100F 300F 500F700FC0006010E011201200123012C012F01. 3731 
2180 DATA 37013D0146015201570166016B017501800183016C0 

19501A201A701B001B701BA01BD01C301CB01D501D901DE. 3364 
2190 DATA 01E301F40105020B0215021B0224022C0230023C023 

F0249024E02510256026002650269026E027B027B028002, 1930 
2200 DATA 8502BA028E0293029802BE02C102C402C902CC02DB0 

26903F20210031303220332033403360338033A033C033E, 2777 
2210 DATA 03400342034403460348034A034C034E03500352035 

403560358035A035C035E036003DA030704110463046604, 1678 
2220 DATA 7C049204A104C704E404F204F804FD0400051405360 

54D055005530560056305EC05F4050106060609060F061D, 2756 
2230 DATA 06260632063B065B066D0671066E06BF06D606EB06F 

F060C071B0741074B077407A707B307C507D307DA071108. 2931 
2240 DATA 150B1B0B2B0B390B3E0B410B460B540B590B610B730 

B7D0B8B0B900B9B0B9E0BA10BA70BAA0BAF0BB20BB50BB8. 2906 
2250 DATA 0BC00BCC0BD50BE30BEA0BF90BFD0B020C0D0C150C1 

90C1F0C340C390C4F0C5E0C6A0C6F0C750C7B0C7E0C610C. 2926 
2260 DATA 870CB60CB90CC40CCC0CD10CDB0C260D4F0D530D580 

D5E0D7 20D7A0D880D8F0D930D960DA20DA50DAA0DAE0DB3, 3653 
2270 DATA 0DB60DB90DC30DCA0DD20DD50ODE0DF30D1B0E230E2 

D0E4 60E4 B0E 510E550E560E5 F0E 6 50E 680E740E 7 90E 7 D0E. 3133 
2280 DATA 800E860E990E9D0EA20EBB0ED60EDF0EE50EEE0EF40 

EF70EFA0E080F0E0F120F150F1A0F1D0F240F4 50F590F6D. 3304 
2290 DATA 0F7C0F8B0F8F0F940F980F9D0FA40FAC0FB20FBB0FC 

30FC90FD40FDE0FE20FE50FEC0FF20FF70FFA0F0C101510, 4204 
2300 DATA 1A1026102B103F10421048104C10501057106B10711 

07D106A10BE1092109S10A610AA10B210B510BD10C510CD, 3111 
2310 DATA 10D510DD10E210EE10FD101611251126113A1143114 

6115A115E116211651168116B116E117111751179117C11, 3009 
2320 DATA 80119011961199119D11A1UA511AA11AD11B011B31 

1B611B911BC11C111C611CB1ICE11D111DB11DF11E511FE, 4619 
2330 DATA 1104120A12101216121A12211225122A122D1231123 

6123912431246128F1296129912A812AE12B812C012C512. 2306 
2340 DATA D312DB12DB12E212F112F912FF1207130C131113201 

324132A132D13321336134113441356134D0050004F0411, 2746 
2350 DATA 0B830488043B003F0042004700D80DE0058B06CB00C 

D00621369137213B113A913AE13011409141314 ID14 2€14, 2699 
2360 DATA 000030020030300100300E003030303030303030303 

030303030020030300100300C0030303030303030303030. 1520 
2370 DATA END.0 
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This program is 
available on Telsoft. 

• magine programming 
your Commodore 64 in 
French, Spanish, 

^ P German, or any language 
you desire. Or simply pro-
gramming in your own 
personalised version of Basic. 
This is now possible with the 
help of Flexi-Basic. 

What the program does is 
provide you with a Basic-
keyword editor with which you 
can modify or alter any of the 
Commodore 64's 76 Basic 
commands, operators and 
functions. For example you 
could change the End statement 
to T e r m i n a t e , the G o t o 
statement to Jump, the For and 
Next commands to Loop and 
End loop , the + and -
operators to Plus and Minus, or 
the Len function to Length. 

P L « I I - I I C I . B 

OAMIAN NC C O * 

ICI 19B3 

Damian McComb with a CBM-64 program 
which allows you to change the vocabulary 
of your micro. Programs can thus be made 
easier to read and more statements can be 
fitted onto one line. 

Programs written in ordinary 
Commdore Basic can be listed 
and edited in a newly defined 
Basic, making them easier to 
read and understand. Another 
use for the program is in fitting 
more statements onto one line. 
With Commodore Basic each 
statement takes at least two 
characters in its abbreviated 
form, which limits the number 
of statements per line. 

I f you re-define some or all of 
the statements to just one letter, 
such as P for Poke then far 
more statements can be fitted 
onto a single line. Then the 
program can be listed using 
ord inary C o m m o d o r e 
keywords. 

The only limitations on the 
new keywords are that they 

must have at least one but no 
more than 10 letters or 
characters, and only the 
alphabet and Ascii characters, 
except space, may be used. 

Once a new set of commands 
has been defined the full Ram 
is available to the user — 38K. 
The program only takes up 11 
bytes from 695 to 795. This is 
because the new keywords are 
stored in the Ram under the 
Basic Rom. 

When the program is run you 
wil l see the list o f Basic 
keywords on the screen under a 
heading Old. This list shows the 
original Commodore keywords 
for reference while editing. This 
list is repeated under another 
heading New. The New list 
represents your redef ined 

version of the Basic keywords 
and can be edited and changed. 

A black cursor flashes round 
the current New keyword being 
edited. This cursor can be 
moved up and down the list 
with the F ! and F3 function 
keys. I f you move over the edge 
of the list in either direction, a 
second screen of keywords 
appears which can be edited in 
the same way. You can move 
between the two sets of 38 
keywords by moving over the 
edge of either list. 

Toge ther , both screens 
contain the keywords of all 76 
Basic statements. To edit a 
particular keyword press E 
when the cursor is flashing over 
the required keyword. The 
"cel l" is then cleared and the 
cursor changes colour to cyan to 
show that you are in edit mode. 
You can now enter the new 
keywords which will appear 
inside the cursor " b o x " . 

You may use the delete key 
for any mistakes. After typing 
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• l S * OAtA I F F F I ' t F r F F T t T C F F F F F F F F F J l F F F 
>itri||tttxr()EltFFFFgFtE7CFV]rFF5ai[i lit* OATA rP9*.»l-93939*IBSFFC7e''B7C7C7C 
T U F F I l l l F IIJII 11IIFFUIIFII7II 183721* 
I I ' * DATA F F E 3 C 3 C 3 9 3 1 3 0 K 3 F F 0 I I I l f * 3 r | | 
1B3FF83 11 |F * 3 I I 1IB3FF*] 1 IF 1E3£7C7C7 *F HIM DATA F F e 3 l l l l 8 3 l l l t e 3 r F * 3 l l l l * l F I I 
1B3FFFFE7FFFFFFE7FFFFFFE7FFFFI 7E7CF ttIS '19* DATA FFE 3CF9F3F9FCFC3FFFPFF*3FF*3F 
FFFFFC7F J F W t F W J C 7 F F « I l F U 3 f 7FFE7T3I* 
m OA FA f T B 3 3 * 3 i 3 t » S 1 » F F C m i 11 1*1 1 
1 1 IFF831111*31 I1 11.11 F03111F IF IF ] 1B37699 
. 2 1 * DATA PF*3llllllllllB3FFailF|F87IFI 
f Jl' I 91 IF |F*MF IF IFFFB3191F 1 M9 19B3Fa9<i 
122* DATA F F I 1 1 1 1 1 8 1 111 1 I IFF*IC7C7C7C7t 
7*IPP*IC3E3C323a387FF 1*I 1 * 3 * 7 * 3 | I |9B**C 
I D ! DATA F T | F | P | F I F I F 1 F 8 1 F T 3 * I 1 8 1 0 1 2 * 3 

» » ( 311 laiaiau i i m u i 11111111 ia 
I 74a DAIA FF*3111 l*3IF IFIFFP*31111 1111* 
3P i n * • j 1 1 1 9 3 * 7 * 1 1 i f f * l u I F 8 3 * i i i b 3 » a * 4 i m OAIA F F a 1 C 7 C 7 C 7C 7C7C7FF l l l l l l l l l l l 
I B J F t 1111 I l » » J C 7 C 7 F F J * J * V * a i » l I I 3 * 4 4 NO 
1 2 b * OATA F F I 1 1 1 C 7 C 7 C 7 1 11 I F F I 1 1 1 1 I 0 3 C 7 C 
7C 7FF a i 31 ra 78F I 9 9 I F F 8 9 F W * * » 3 4 6 ! a 
1 2 7 « DATA F F C 3 H F 8 F * 7 e F S F * 3 F F C l F 4 F 9 F 9 F 9 F 

9 C l F F E 7 C 3 f l l E 7 E 7 E 7 E 7 F F 0 F 9 F * i a i 9 F D F F F 2 B 1 7 
l ?0B OATA F F F F F F F F F F F F f f F F F F F E T t T r T E T F F F 

F E 7 F P 9 9 9 9 F F F F F F F F F F F F 9 3 9 3 S I 9 3 * 1 * 3 9 3 * 4 1 A >79* OAtA FH»bjj»*3I *b"4Fn 3*33* FCF***. 
* F F F F a 7 3 3 3 M 7 1 I I I I 1 F F F 3C 7 C F F F F F F F F F * C 13 
I ' M DATA F r E S C T W t F W C F E J F F C T F J F W W W 
JC 7FF 9 * 9 3C 7 * 1C 7 9 3 B B F F E 7 1 7 0 1 • I E 7 1 7 F F * 4 1 * 
I J I B OATA F F f t f t F f C f E T E K F F F F F f f f t l l F F F 

F F F F F F F F F F F F F E 7 E 7 F F F F F < J F J E 7 C F * F 3 F F F S e i D 
I 3 7 B DATA r F B 3 * l 3 9 3 9 3 9 0 I B 3 F F C 7 B 7 0 7 C 7 C 7 C 
7 8 3 F T 9 3 I I F 103 I F l I B I F F S 3 I I F I B S F I 1 1 9 3 7 2 1 i 
1 3 3 * DATA F F E 3 C 3 C 3 9 3 1 3 * I £ 3 F F 0 1 U 1 F * 3 F I I 
I S 3 F F B 3 I I I F * 3 l I I I B 3 F F * 1 1 IF I E 3 C 7 C 7 C 7 3 E B F 
1 - 4 9 OATA F F B 3 I I I 1 8 3 1 1 I I B 3 F F 8 3 1 1 1 I B I F I 1 
1 B J F F F F E 7 F F F F F F E 7 F F F F F F E 7 F F F F E 7 E 7 C F B C I S 
l ! 5 B DATA F F E 3 Q ' 9 F 3 F 9 F C F E 3 F F F F I T » 3 F F * 3 F 

F F F F F C 7 F 3 F 9 F C F 4 F 3 C 7 F F 8 S I IF I E J £ T F F E 7 ? 3 I 9 
1 ' a B D A T A F F F B C * C 3 S C B B 9 l 9 3FF8*Q0FF*0Q*F FFFFFarasciii i ifm9c«c4c4c«c«c4c«cv?»is I 3 7 a D A T A c v b v i i;ic3*3*FFFrrM ****f t * * a 

« F F * j * i a a e c c j c a F a F F * 3 * J * J * s * 3 » J » S * J A * I I 
. - a a D A T A 9 ! ? ! 4 » W I W W J C 9 C 4 t » l » 9 l » « 4tM;niinn*MitFFi iiiiinnnw'JBW 
• 39S DATA 9393 I01BFF IBl B93FFFCF0F 1E3F79 

F 9FE494C444 4 4 7 t £ 3 4 * 3 F 2CC0«314804FE 4 OA I i 
i t a a OATA A 3 A a e 3 2 2 8 i a a e a a ? » A 3 A e 9 a A 9 w ? *4a?u*k.Y*a i m m » i aa/.-Minuiiii i asae 
•419 OATA t l 0 r [ S 4 * * « ( D S A C S C t 2 2 ( 4 C 4 4 * A « 4 
bC04444C3*444C344C0A* l*4C3C*C8*C3323l ia 

OA'A 3*A9B9«I 3AA3A1A*W9*»T«*A»V*» 
> » V I M 4 w » M I « » l « 4 H i M W I I 9 * 9 * 9 * 3 JA? I 5 

4 - 9 PATA t t t 7 C W 0 F F C S F 0 C 4 E F » 9 r f r r r r F F C 
S&4SF DO« 7 F H M 0 4 i r D S 4 9 1 M U A S S I U f W 1 1 * 
14 .9 DATA 4a^*«ld9<>^M>e»A«FFCrE7E7E7FFi' 
ec7Ft99t<sfFeetft'FFFt9i*tai 9 J B I » J * S I r 17 
• 43a OAFA FFEFB32F»3E9B3EFFC7*J3C7cr*93 9FFFF07 JJ3387 J 1 3 3 S I FFF » T C F F F F F » F F F * C 1 3 14*9 DATA eFEJCFOF9F9rCfE?FFC7F3F**W9F 
3C7i r * a * 3 C 7 a i C 7 9 3 « a F F E 7 E 7 B i B l E 7 E 7 < < " * • " 
1 4 / * M I A FFFFFFFF F F E 7® 7CFFF F F F F F F 8 1 F F F 
F r r r r r f r r r r r r r 71 t f f f f f * h i c f w i f f f s i i o 
| 4 S * D A T A F F B ' B l 5 9 3 9 3 9 B 1 8 J F F C 7 B 7 B 7 C 7 C f 
7 8 3 F F 8 3 I I F 1 8 3 I F 1 1 8 I F F B31 I F 183F I I 1 0 3 2 2 J B 
1 4 9 0 DATA F F E 3 C 3 C 3 9 3 I 3 0 I E 3 F F B I I 1 I F 0 3 F 1 I 
1 B 3 F F B 3 1 1 I F 0 3 1 111 B 3 F F 0 I 1 1 F 1 E 3 C 7 C 7 C 7 3 E B F 
• S * 0 DATA F F 0 J I I | | B 3 I 1 1 1 0 3 F F B 3 I I 1 I 6 1 F I I 
l » j r » r F I 7 9 F F F P F I 7 F F * F F I E 7 F F F F E 7 f 7 C F * E 1 3 
1 3 1 * O A t A I F t 3 C F * F V W C J - f i » F F f F ' * 3 » l 
tFFFFC7F 3*9FCF 9F 3C79F031 I F I I 3 A 7 F F I 7 T S l * 
. 1 7 * OAtA F F B 3 3 4 M 3 I V 3 9 8 J F H . 7 0 3 I | 11*1 I 
I 1 I F F 0 3 I I 1 103 ]11T07FFB3I I I F | F I F | | 0 J 7 1 * 9 
• 3 3 0 OAFA F F 0 3 I 1 1 1 1 1 111 1 0 3 F F 0 I I F I F 0 3 I F I 
F I I F F I I I F I F 0 3 1 F 1 F I F F C B 3 I 9 I F 1 | | 9 | 9 B V B * A 
, •54* DATA FF I 1 1 I I I B ! I I I I I B I C7C 7C7C 7C 
7 B I F F B I E 3 E 3 E 3 2 3 * » 7 F F I * I I B 3 * r * I I I l * * * * C 

V I * DATA F F | F | F | F | F | F | F 8 | F F 3 * I 1 * 1 * 1 ? * 3 
9 3 9 F F 3 I I 1 9 1 * 1 * 1 1 1 1 9 9 9 * 3 1 111 11 I 11 I B M * * 7 
1 3 * * DATA F F B 3 I 1 1 1 * 3 1 F I F 1 F F F V 3 I l l l l l l l * 
3F 1 F F * , 3 | 11 1 * 3 * 7 * 3 1 | F F * 3 I I I F » J F 1 1 1 B 3 * A * > 
, 5 9 DATA F F * | C 7 C 7 C 7 C r C 7 C 7 9 F | | | | | | 1 1 I | | 
l * 3 F F | | I I I I T 3 8 3 C 7 C 7 9 F 3 9 3 9 2 * 0 1 * 1 1 1 3 9 4 E H ) 
I S B * OATA FF I I I I C 7 C 7 C 7 I 1 I I f F I I I 1 I 1B3CFC; 
TC 7 F F B 1 3 1 E 3 C 7 8 F 1 9 0 1 F F B 3 9 F 9 F 9 F 9 F 9 F B 3 4 6 1 * 
1 3 9 » DATA F F C 7 8 F 8 F 0 7 8 F 8 F 8 3 F F C I F 9 F 9 F 9 F 9 F 

9 C I F F E 7 C 3 S I E 7 I 7 E 7 E 7 F F 0 F 9 F 8 1 B I 9 F D F F F 2 B 1 7 
1 6 9 9 DATA F F F F F F F F F F F F F F F F F F E 7 E 7 E T E 7 F F F 

F E 7 F F * 9 4 9 F F F F F F F F F F F F 4 3 4 3 * I 9 3 * 1 * 3 9 3 * 4 1 A 
• t . B DATA t Ft F * I . t * 3 l 4 » - « F r F 3 9 3 3 € 7 C F 4 9 3 

9FFFF«73333e73IJ38|FFF3£7CFFFFFFFff*CI3 1*2* DATA FFE3CF9F9F9FCFE3FFC7F3F9F9F9F 3C7FFBB93C7*lC793BtrFE7E7BI*lE7E7FFti4l9 •oJ* OATA IfFFfFFfffEJEJCfFffFfffFllfFF FFFFFFFFFFFFFE7E7FFFFF9F3E7CF9F3FFF38I 0 lb** DATA FFB3*1393*3**I83FFC7*7*7C7C7C 7B3FFB31 lFIB31F119IFF*?|lF183Ft| 1*3221* 1639 OAFA FFE3C3C343I3S1I SI T 91 fl 1F»TF I I I83FF83111**31111B3F FBII IF IC3C7C7C73E*r >**• DATA <1*31111931 I 11B3FF83I||16IFI1 l*3*FFFE7»FFFFPE7FFFFFFEWFFFE7E7CFBtl3 'fc 'B DATA FFE3CF9F3F9FCFE3FFFFFFB3K 8 y «FFFFC7F5**FCF*F!C7FF*JllFIE3E7FFE7rsi* isW OATA FFFFFFFFD»F9F0FBF99DF7T0FIFSD FEBE9DF0FEFF3E3C7F0F IF 70FOFF 7F3F »6« I ( 
• l9B OATA »3F39l0»FFF9FFFFFfF»FEFr0TF» lAiaDFOFfl F 41 4F *9C4CI« 
• 'Ml OATH F*> AW OFF*F4F2ECC2F*F*OFFEFCF 1IE7I 7E7ETE7E7(7X71747(7(71 7C7(7f TtCBI* I ' I* DAIA 7(7C71707F7C7f7®7*7*717*747*7 E7E7C7C7t7(717t7* 707*3*33 3BOF OF OF D9371* I '.-9 DAIA ra3l 'AWWOFDrOFOFOFOF 7C7P3»3 3 3HD4DFDFOF 7831 3A700F OF D* 01 OF OFOF 'C02I3 
1'39 OATA 777A7A7A7A7A7A7A737A7A7A7A7A7 A7A7A7A7A7*7 77A7A7A7A7A7A7A737A7A7A2**F 
• ' 4 a OA'A FA7A7A7A7A7A7A767B9A*1990FDF D 
F0F76(XtlFOF0FI!*D9D»O*OFO» 7C7B9 T M W 2*1 fr 
>739 DATA »*DFDrr9 790FOFOFDFOFOFDFOFOF1) 

F 7C7BB9WA0I* DFJTFDF 7BDFDFDFDFDF0FDF9&19 
7|>9 OA'A DFnF[|F7i:7aACBEA9MOFDF0F760rD FOF DF 0FD9OFDF 0* 09 7C 7a* IBAA7 AHF DF OF 77] * • /7B DATA r9OFDF0FDFD*0F0FDFDFDF7C7BA9B AAOBW9AADF 7BDF DF DF BF DFDF DF DFDFDF 7C 0* 1 B I'M OATA 7eB«eEABBCOFDFDF7BD9l*OFOFI)FD PDF DFDF OF 7C 7B»BErt690F Df OFOF 780F DF 0FD616 ' 799 DATA DF0FOF0FD9OFOF7C788*»IAFAAA»9 C DF7B0F OF DFDF DFDFDF OF DFDF 7C 78AF 9 * 9 4 ?*l B >9*0 DATA BAOFDFOF7SOFDFOFOFDFOFDFDFOFD F7C7Bi«*IAf AAA9CI DF 78O9DFDFDFO9OF0F33I9 • aiB DATA 09DFDF7C7*AFAO*A*lA*9rDF7*orD 

F DF DF DF OF DF OF DP D9 7C 7 D* 99AV70F OF OF t)F 3* I * IB.'B DAIA 7tnFD>D*DFDFDrDFDFDFDr7C7l|ArA 09i* I AM* DF 7«DF DP DF DFOF DF DF DFDF ST 7 C 9 * I * 1039 OATA F1IA09AP* p*0F OF OF FfHlf DF OF OF OF D 
FOf DF0FllPT[.7ePC9P8IAim DFDF 780909DP*I I* • 049 OATA OF DP OP DP OF OF DF 7C7**3*AABD* OF O 
F DF 7«0F 01 OF Of OF 0* DP 0* 04'0"C 7**3»*ACO* 19 IUS9 DATA A*DF0FD* 7*OFDFOFOrDFDrorOFOFD F 7£ .'HMHA9MLPF DP DT 780F 0« D* DF DF OF OF 3* |» IKh* DATA DFDFDF7C7BBCP3A0DFDFDF0F7S0F0 FDFDP DP OP DFDFIF DF 7C78AOAABIDFDFOFOFCF | B •8'9 DATA 7 aOF DFDFDF OF DP DFDFDF OF 7C7&9C* 
2BBDF DFDF Of 78DFDFDFDF0F DFDF DFDFDF7C7I 19 iBfl9 OAtA 7tlB*B9DF DF OF OF DP 7 PDF DP Of DFDF 0 FDFDFDF0F7D 78ACA*ACDFDF DF OF 780F OF DPP 3 IB • 69* OATA 01" Of OF OF 04 OF DF ft 'UAO«AACA»**A DBA7SDF OF 0*0* OF DF DFDFDF OPTC 7II9«V *A1 OIB 199* OAIA *l D» OF f* 7BOF DF DFOFOFOrOI DFDFO F7C7|,WI**ACAAmOFDF7BDFDFDFDFOFOFOF V»|9 I 'H OAtA OFOFCr7E7BBC»3P*ACBADFDF7*OFD I DF or D* DP or OF OF DT 7t 'BAOBAAKAAAOPIOTE" I 7 .92* OAIA ' 8DF DFDF DFOF DFDF DFDF OF 7C 7**BB 
AABQT OFDF DF 7*0P0F0FSPCDF0FDF DF0F7CA3I* 
• 93* OAIA ' •ADBAaTOFDrDForFaororoPDrDro FOF OF DP OP 7t 7B01BAATIOF OF OF OF 7BOFDFOFD31B i*** DATA DF C DP DP OF OF OF 7C 70ACABMIAF OF D Pl> 7*OFDFDFDPOP DFDFDFOI OF 7C 7BA9tt 90ASI (I ••3* DATA VFOFDFDFraDFOFDFDFOFOFOFDFDFD 
4 7C 7*9** I DP DP OF OF OF 7*DF DF OF DF DF DP OF All * 

DAIA 0*OFDT7C7BABB0OFDFOFOPOF 70OFO 
FDF DFDF DF DF OeDFOF 7£ 7BAoeeB*ABDF DFOFC DIB 
,9'B DATA 78DF0FDF0F0F0FDF0PDF0F7C7BB9* 
i of d fo f op o r 7 * o r or or or o r df d f o f o r or 7c* 119 
190* DATA 79 7A7A7A7A7A7A7A737A7A7A7A7A7 A7A7A7A7A787*7A7A7A7A7A7A7A737A7A7A3S*F 99B OATA 7A7A7A7A7A7A7A79PTFFFFFFFFFFF 

FFFFFFFFF FFFFFF FFFP 212*FFFFFFFFtFFFFC19 
9 9 * DATA FFFFPFFFI}Fr9FDF9FBFOF7FDriFSO 

T I W P F O F F F F5F3F 7FOF IF 7E* OFF 7F 3F3F 02E IE 
J B l * OAtA E3F3F |DFFFFF^ECFFFFFFEFe0rf8F 
C F ( 9 « C F t F C F * r 4DF LAtBE*DFEEF4E4E6FC4CIE 
2*2B OAfA FaF&DFnFF*F*F2CCE2F4F*0FFEFEF 
EFE7F7E7E7E7E7E7E7E747E7E7E7E7E7E7EE816 
1*3* DATA 7E7F7F 707F7E7E7E7E7E7E7E747E7 
E7E 7E 7E7C7E 7C 7f 7E 7 0 7 6 3 * 3 3 3 M F OF OP 0 F b 7 1 * 
: * 4 « OAFA 78:,3A;BOFDFOFDPDFFiroF7C7a3*3 
3 3BOF DF DF nF7*31 3A2*0F OF OFflF OFDF DF 7C011 3 
IBS* DATA 777A7A7A7A7A7A7A737A7A7A7A7A7 
A7A7A7A7A797 7 7A7A7A7A7A7A7A737A7A 7A28*F 

ac.9 OAFA 7A7A7ArA7A7AFA7*7*ACAF*(*7Or0 
F DF 7B0F o r V BF 0F DF OF DP DF DF 7C 78AF Ff • * 
J * / 9 DATA OFDFOFDF7BC9DFDFOFDFOF»DFOFO 
F 7C7BAB979ABI OF OF OF 780FDFEF OF OF OF DP <r! 19 
2 * * * DATA OFOFDF7C7*ACAEAOOFDFOPDP7*|)PO 
For o r o r OF or or of l » 7 c 78a 1 b b a b o f o f i i f or m • a 
2*98 DATA 7 SOF DFDF DFDFDF DFDF DF DF 7C 79AO* 
1 B*OFDF OF OF 7SDF DP OF OF DP OFOF OP OF OF 7 c * I 19 
11*8 OAfA 7BACA0BAPPDFDFDF 7S0F0FDFDFQFD FOFDF OF DF 7C 7BB3MBeOF DF DF OF 7BOF0FDF A31B 71 IB DATA DFOFOFOFOPOPOP7C 78940F DP OP OF 0 FOP 790F DF OrOrOFDr OPOFDFnF 7C7BBAA7APS01* 2I2B DATA DFOFDFDF7eOPDFOFDFDFOFOFDFDFD F 7C 79920* DFOF DF OF OP 780F OF OP OFOFOFOFFBl* 
713* OATA OfDFOF7£7S*CBa*CDFDFOFOF7*OFD FOFDFDFDFDFOFDFDt. 7C7893DP OF OF OF OP OF 1*1* 
2149 OAfA 7FIOF DF'DF OFOFOFDrsrorOr 7C78ACB *B1 OF DF DF OF 7*DF DF DF DF DF DF DF OF OF Or 7C3BI 9 
iS* DATA rnvsoF DFOF OF DFDF 7B0F0FDF0FDFD F OF DF DP OP 7C 70AHCBI DF DFDF OF 7B0F DF0F8F19 ••** OAfA o r o r d f o r o r o r o r 7 C 7 8 A 1 DrorDPOFO t nr 7 BDF OF DF DP OF DF DF OF DF OF 7C 7 BK ABB 12419 1 '8 OATA DFDFDFOF 7BDFDFDF OF OF OF DF OF O* 0 F 7t < N C I IBBDFDFDF DF 7*DP0F0F DP OF 0F0PD31 * 218* DATA DFOFDF7C7aAF8AM*40rOFOr 780F0 FOP o r o r DF DF OF OF OF 7C7BHAOCIFGP DP DF DPDF I a • 9* DATA 780F0PDPDF DFOFOP DFDFOP 'c 7*1139 A91 OF OF DFDF 76CF DFDF DF DFOF OF OF DF OF 7C4A19 17** DAIA '** IDF DF OF DF OF OF 78DF Or OFOFDFO F0FDFDF0F7C78ACA»AD9a0rDFDF FODPOFDTAA1 a 221* DAIA DFOrOPOPDFOrOF 7C7002OFDFDFOFO F or 7 80F DF CP DP DF OF DP OF DF OF 7C 7*A*9C * 3*31 9 

2 2 2 * DATA DF OF OP OF 7U0F DPDPOFDr DT OF DrOTD 
F 7C 7BB30F DF DF DFD* DF m OF OF OFOFOFOFEC 19 

OAfA DFDr0F7C7*atAC*C0FDPDFDF7AOFD 
F DF OF DF OP OP DP DF DF 7t 7 8AC B8» I OF OF o r OF E 61B '2«* DATA 'SCF DFOF CFC* DFDFDF DFDF 17RBCP 
7AO9B0F0FD* 'BDFDF DFDF DFDF CF0FDFDF7c:4lS 

i-S* OATA 'HH>eiA»EF0rDFDF7B0FDF0FDFDFD 
FOF OP OF OP 7f /B93CAB9AB9BDFDF 7BOFDFDF6718 21** DATA DP OF OF OF OP OP 0F7C 7**FB0ACDFDFD F OP 790FOF o r o r OTDF OFOFOFOF 7C 7BAOB*B*l 01 a 
1 / 1 DATA B7AB99C"7aCFDFDP0F0FDPOFDF DFD 
» 7C7BAW.<dK>FDFCFI>r7B0FDFDFDFDrD'DFaE<9 
Zim 0A7A DFOFDF/t:7Bk2*A*BV*OFOFOF'SOFO FTIFpF OF OF OF OF DF OP 7C7B4f9Atl*AOF DFDF OF AA 19 

799 OA'A 7SOFOTFOrOFDrDFOFOPDF7C7SB«B 
80F DF o . 7BDF DP OF OF DP Or nFOFDFDF 7E BF 19 
7 '99 OATt. '97A7A7A7A7A7A7A737A7A7A7A7A7 
A7A7A7A7*T|i747A7A7A7A7A7A7A737A7*7A33*F 

t DATA 'A 'A7A 7A7A7A 7A79P r r r p F F F F r F F F 
FFrFF«rrr , FFFC( :cFFP2 l7*PFFFFrFFFrFFFC |9 *'2* OATA FFFEFEF**94*3*c*t 9499*̂ 84*086 f***l4**92T2*2*29. l i l . H i 9*2*79I*2F499 

d a t a 9?9?*299F(, i • rrrrrri Ftrrp949-. 
84*99<. l"«!S«a90»»» 199992F 2*7*;"a2ED*D 

234* DATS • : . : E 4 f i « 2 t 2 t ' i l . ' * . 1 2 * 2 I V E F E F r*iF|FlH8l3131*141Cl*l?l*l813l41DlC3*C 
-** DATA Fiei 4iAi 4 l»|6if-Hir 191*141919 
41 7|*18lE 1*19141*| 41. B̂ e*B4.429**7*9l *« 

• ' t B OATA * I * * 3BBBS9*9*94 499*S49* 141 39* 
»2B29*94*3»; 19B 790039*9*99919*9*9F I 3A9 ' 
737* OATA S I * 1 2 l * l 4 l * l * l 3 l 8 I F M I * i a i * l * 
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fit*': 

in the new keyword press 
Return and the cursor will 
change back to black showing 
that the new keywords has been 
stored. IT you press Return with 
an empty 'cell' then the contents 
are unchanged and the original 
keyword is displayed. 

Pressing F7 brings you into a 
menu wi th the fo l lowing 
options; 
1. SAVE TO TAPE 
2. LOAD FROM TAPE 
3. SAVE TO DISC 
4. LOAD FROM DISC 
5. EXIT TO BASIC 
6. BACK TO EDITOR 

The first four options allow 
you to save and load complete 
sets of re-defined keywords on 
tape and disc. Each option 
requires you to type in the 
filename. For tape operations 
the filename may be empty. 
Pressing 6 will return you to the 
editor. 

Pressing S will allow you to 
exit from the program and use 
your new commands or list 
programs in your modified 

Basic. However, because of the 
way the Commodore 64's Basic 
interpreter works you cannot 
use more than 256 characters in 
total in your new keywords. I f 
you have used more than this, 
the program will tell you by how 
many you must reduce this 
total. 

When using your new Basic 
you can abbreviate the 
commands in the usual way. 
For example if you have a 
command cal led D isp lay , 
simply type in D shift I . 

Switching between ordinary 
Commodore Basic and your 
new Basic is very easy. 

To switch to ordinary Basic: 
POKE 700, 1 

T o switch to your new Basic: 
POKE 700, 0 

Remember to use your new 
version of the Poke command 
if you have changed it. The 
program is available on tape at 
£3 .50 . W r i t e to D a m i a n 
McComb, 23 Woodlawn Drive, 
Dungannon, BT70 1AJ. 

•*i(i*m3i3iai3iai J1II6IIIHII Jitiawe Ma i»r* aiaiai immiEnmuBKHfnw l.«tl>B<9W»WMIHHOM> l i i u n n K i i 
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A<."3a;7)M13e>F 7Aa43AB77A*33FFF3» BIBB* lira Ml* 4EB4tEe?l7?F*ei*«3ieai332reo* f IV » VH30F rw A3B3I» AaSATE 3«F 13» not 43 74M uaa MT* a«32F7iB3WA3» MC* 4.-Ba--ia»7Aa 
»3AM)Aa33AB43M7V 33P»77Baw Wl 'MMt 
d a DAIA FEV-EW4-M4TJ.1 ' ia-.DFAV '-BOF 4 

2A*3*F 1 3CW3F 3a« 2eeeK 3AF FF Aft 7AF F*B 1 * 
-are m i a i » F e A 3 3 « i oabi eb73*ce 72EBF 

C M I 3 7 » « C 4 ) < F U F F 4. . F 33A2*lW 337F64I 
M M MTA ea**30FF47*r A3A74HF0I 7,Fi;»2F-a 
M M f F M i F l F F ! » I H 7 C 3 * 3 * * F " « 3 S 6 ' 5 * F 
M4B MTA M7M4A3aF37B73AFr 'T0rFCSAA4 7 
2pAfCA744 3A«*« :B73B|7T2r7FC3A*«72r^7ei I 

mta rr*T*ea~*>OA4«a£3Fb*47fl«3>\.a;A 
CAeB«eW0A*37BVEa-~CA7:4Aaaa*ciah4a*j i 
'a** MtA A-JF.MF >rH,FHClNFtIlFU<'U 
MnWFA4easD*ia-A*:F63aBA*e'93;>A4*t--.- • 
<«-a OAIA os?CA4aaB3Joaoa»4CAe3CBs.»AW 
4*37AA*F « 637MC7. A***FCEDC*F0F »3**CMI a 
3aaa mta 

YOUR COMPUTER, DECEMBER 1985 103 



M. 

r . 

\k 

fir 

H 
i 

M 

ft My two top 
contenders" 
1. ScooJbyDoo 
by Elite 
In the red corner we have 
Scooby Doo - a real 
heavyweight when it comes 
to catching criminals, 
ghosts and other things that 
go bump in the night. 

2. Super Sleuth 
by Gremlin Graphics 
And in the blue comer 
another Super Sleuth. Which 
one will come out tops? 
Hard to say, Harry, but both 
are champs in my book. 

THORN EMI Computer Software 
International Micro Software Division 



"Take a ringside seat and 
sample the excitement" 

by New Generation 
This fighter doesn't use his fists, man, - but 
everything else in sight! Cannons, boulders, 
boomerangs and bombs all come in handy for 
CSff who has to do something to stop the bandit 
shooting up the canyon. 
Spectrum 48K £4.95 

- G R U H P Y G U M P H R E Y -

by Gremlin Graphics 
Keep your eye on the clock and look sharp! 
All your best moves have to be executed on 
time or you're in big trouble. Catch the shop 
thieves and above all keep the Manager happy 
- my motto exactly! 
Spectrum 48K £7 .95 

ckout games for fans 
] where' j ^ ^ H H 

MARSPORT 
by Gargoyle Games 
Box your way out of this one! The World needs a 
Champion (what about me?) Yes, but you can be 
the champ here. That is if you sneak the 
defence plans from the doomed city and 
reinforce the force sphere. Not easy, with aliens 
attacking your every move. 
Spectrum 48K and Amstrad £9.95 

WfWAMim 
Count to ten and concentrate. You think you 
can win on points? Well I tell you this game will 
have you reeling! He may not be a Jumbo or a 
Bonecrusher, but one thing is certain, Dynamite 
Dan is hard to beat. 
Spectrum 48K £6.95 
Amstrad and Commodore 64 £8.95 

'Games to keep you on 
your toes". 

t by Database 
These guys can sure 

move. But their game is a 
non-contact sport, if you get my 

drift. You can try your hand at 
formation flying, looping the loop and 

1 all the other tricks. Duck, dive, dodge, 
swerve and break - only don't hit anyone 
here. 

Ifersionsfor most machines. 
Cassette £8.95 
Disk £11 .95 & £12 .95 

SPOT THE BALL 
by Creative Sparks 
^o sports classics in one pack, but you only 
play one at a time, OK? There's soccer and 
snooker. Both need skill and timing as well as a 
joystick and 32K ram. Go to it! 
tor 32K £8.95 

by Elite 
Slippery customers throw in the towel when this 
ace detective is around. With your help he can 
track down and solve the mystery that haunts 
his friends. Join the elite band and pit your wits 
against the spooks. 
Spectrum 48K £6.95 
Commodore 64 £7 .95 
Amstrad £8 .95 

SPARKLERS SPECIAL 
by Sparklers 
A fist full of games at a fantastic price. And 
nobody is pulling punches here. These games 
really are the greatest - anyone who disagrees 
will have me to reckon with! Not to mention 
Slurpy, Ore Attack, River Rescue and Black 
Hawk. 
Spectrum 48K and Commodore 64 

4 games for £7 .50 

"Non-stop thrills from start 
to finish " 

by Alligata 
Only the brave survive (and the lucky). Upper 
cuts and left hooks are no good to you here. 
You need to find the ammunition dumps to 
knock the stuffing out of the enemy and free 
your friends. 
Commodore 64 £7 .95 
Amstrad, Spectrum and Commodore 128 
versions available soon. 

All games featured above are available from Laskys, WH Smith and other good software stores. 

by Database 
Comprising word processor - for writing letters 
and reports, a database - for storing addresses, 
and a spreadsheet - for storing complicated 
numbers. Pretty high powered stuff, don't you 
think? 
BBC £5.95 

MAO DOCTOR 
by Creative Sparks 
As Mad Doctor, in this blood-curdingly evil 
game, the player must create new life out of 
freshly killed body parts. If he arouses the 
villagers' suspicions, they'll kill him. A light touch 
on the scalpel is required 
Commodore 64 £8.95 

Win 

Spot this month s mystery 
microgamer and win a fantastic 
prize. Ten 2-pack program prizes 
must be won plus single game 
prizes for the first 100 runners up. 
If you think you now the answer, send this coupon to us, 
no later than 14 December 1985. The first ten correct 
entries will each receive SCOOBY DOO and SUPER 
SLEUTH. 100 runners up will each receive a super game 
for their machine type. 

I say the Mystery Microgamer is: 

Send me your latest ful list of software programs. 
Name 
Machine. 
Address 

Postcode VC4 

Send to: THORN EMI Computer Software Mystery 
Microgamer Competition, Thomson House, 2 % 
Famborough Road, Famborough, Hants GUI4 7NU 

Last month's 
Mystery 
Microgamer 
was 
Ian McCaskill 
Prizes are 
on their way. 

Prizewinners 
Andrew Jones, 

Swansea 
Bobby Earl, 
Birkenhead 

Mark Johnson. 
Knott ihgley 

Stephen Hirst. 
Castleford 

Barry Cheeseman, 
Swindon 

Graham Langlands, 
Dundee 

Tim Walter, 
Bristol 

Paul Cooke. 
Blackpool 

Robert Wboley, 
Peterborough 

John Baxter, 
Coventry 



SURPLUS PRINTER SALE 
BRAND NEW PRINTERS FROM TOP MANUFACTURERS AT A FRACTION OF LIST PRICE! 

PROFESSIONAL MATRIX PRINTER 
• High definition 9x11 Matrix 
• Compatible with Epson MX80 
• 100 ch/sec bi-directional 

printing 
• Tractor or single sheet feed 
• RS232 and Centronics interfaces 
• Full graphics capability 
• Expanded & condensed print, 
• Comprehensive setf-test 
• Many other extra features. 
• Ideal for business 

micro systems 
• Comprehensive manual 

MAINS COOLING FANS 
Miniature fans as used on professional mini-
computers - these little fans are whisper-quiet and 
guaranteed not to generate any interference with 
sensitive electronics. Blade diameter 4 inch. Ideal 
for micro systems - these could save you hundreds 
of pounds in heat damage! 
Offered at a fraction of usual price 

Brand new, only £ 6 plus VAT p/p £1 

FLOPPY DISKS (5V4 INCH) 
Brand new diskettes from top 
names at an amazing price. 
Double density and fully 
guaranteed. 

Single sided £ 1 4 for 10. 
Double sided £ 1 6 for 10. 

Add VAT and £2 p/p 

PERSONAL COMPUTER 
PRINTER 

• Fast quiet thermal 
printing 56 ch/sec 

• Full S'/sin wide paper 
• Full 80 column text 
• Standard 8-bit ASCII 

96 character set 
Standard RS232 interface 
Expanded or condensed print 
Built-in self-test 
Free 80 foot roll of paper 
Ideal for any micro 
with RS232 
Full instructions included 

MAINS FILTERS 
Protect your expensive equipment from 
mains noise and dangerous spikes. These 
are as used on mainframe computers and 
are complete with circuit breaker and full 
instructions. Rated 230vat 10amp. 

Only £ 5 each plus VAT p/p £3 

B 
n . . . . — I p . . r - 1 > - n m i M i f ^ p Europe's No 1 Dealer in DEC POP11 and VAX 
C H I L T E R I M E L E C T R U l M I C S Computer Systems and spares 
HIGH STREET, CHALFONTST. GILES. BUCKINGHAMSHIRE HP8 4QH TELEPHONE: 02407 71234 
Telephone or send your order to Tim Reading We accept personal cheques or telephone your Access card No. 

All items despatched within 24 hours Open Mon - Fri 9-5pm, Sat 9-1pm. 

FT MAKES 

SOUND LIKE 

SYNTRON DIGIDRUM 
The Syntron Dig idrum Is an exci t ing 
p r o f e s s i o n a l d ig i ta l d r u m c o m p u t e r 
d e s i g n e d t o o p e r a t e w i t h t h e 
C o m m o d o r e 64. 

Using ' l ive' digital sound samples 
which are encoded onto sof tware the 
user h a s a p r o g r a m m a b l e d r u m 
machine wi th a sound qual i ty many 
t imes the price. 

Easy visual grid programming, hear 
the sounds you enter , 51 pat terns 
avai lable in memory plus 10 songs 
linking 100 p a t t e r n s t o g e t h e r a re 
possible with full copy, insert and 
delete funct ions. 

Whether you want to play along to it, do demo's 
and record with it, sing along and dance to it or 
Just enjoy programming it — The Syntron 
Digidrum — Get It! 
The Syntron Digidrum comes complete with a 
hardware user port connector, audio out, 
trigger out, easy to follow user's guide, 
software with the first eight digital 
samples including Crash Cymbal, 
Snare Drum, Bass Drum, Floor Tom 
Hi Tom. Med Tom, Open HI Hat, 
Closed Hi Hat and programming 
functions. The software 
contains a complete set of 
demonstration patterns 
and songs — All this for 
just £65.00 Inc VAT. 

There is 
already a 

new sound sample 
set in preparation which 
will contain over 40 new 

samples including Syn Drums, 
Latin percussion, Hand Claps and 

many more for only £16.50! All purchasers 
of the Syntron Digidrum will receive details 
of the new sound samples as they become 

availableiplus a FREE subscription to the SYNDROMIC 
USERBASE which includes a membership card and a FREE 

quarterly newspaper on computer music and computer 
musicians written by leading music and computer journalists. 

Please till out and return the coupon below. 

THE BBIG BBBLACK BEAT BBBOX 
^ -

I would like further information 
on the Syntron Digidrum • 1 would like to order my Syntron 

Digidrum(s) 

NAME 

ADDRESS 

Syntron Digidrum — Disk version & £65.00 tnc. VAT 
— Cassette version @ £65.00 tnc. VAT ..v 

Please add £2.50 for packaging/postage/insurance. 
I enclose a cheque/postal order — made payable to SYNDROMIC MUSIC — to the value 
of £ 
All orders should be sent to SYNDROMIC MUSIC, 35A Grove Avenue, London, N10 2AS 

SYNDROMIC MUSIC GUARANTEE 
Not to Bank your monies until the Goods are ready for Dispatch. 

Please allow 21 days for delivery digi ever hear such a sound? 
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FIRST BYTES 
[ g LUFFERS' GUIDE TO MICROS 

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. 

A favourite phrase with 
which experts love to bluff 
the sucker is "historical 
reasons". Read on, and learn 
what to say when such 
bullies kick bytes in your 
face. 

W h e n I played with 
government computers , there 
was an interest ing hierarchy. 
At the top c a m e the almost 
godlike Cray supercomputer , 
fed by a lowly I B M 370, 
running an operat ing system 
designed to imitate 
something 10 years out of 
date, and up at the sharp end 
in my of f ice there was an 
e lect romechanica l te letype. 

Clatter, clatter. Decipher ing 
the manuals, 1 discovered 
that what I wanted to do 
required one punched card at 
the start of my Fortran 
program. (Yes, they used 
punched cards. And we 
edi ted them by st icking bits 
of foil over unwanted holes. 
Men were men in those 
days.) Or, for historical 
reasons, I could pick the 
handy alternative of 
subst i tut ing 17 dif ferent 
cards for that single one. 
Lucky me! 

Compat ibi l i ty was the idea. 
S o m e w h e r e in this research 
establ ishment were thick, 
cobwebbed decks of cards, 
three operat ing systems old, 
which couldn' t be let go out 
of date — so the new system 
was taught to read the old 
cards. If historical reasons 
were the same in educat ion 
as in computers , we 'd all 
have to cope with English, 
Latin and Anglo-Saxon . . . 

History brought us the 
Qwerty layout: once 

I COULD DO THAT 
As the climax to our competition series — arcade classic 
re-written In Basic — this month we are asking for a 
version of Pacman. Once again, the rule is make it short: 
no more than 20 Basic program lines. You may have to 
make do with only one ghost and a reduced board layout. 

The winner of October's competition, S. Cartwright, 21 
Maelog Place, Gabalfas, Cardiff CF4 3ED, shows here how 
to approach the task. 
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supposedly devised to s low 
typists to the pace of c lumsy 
machines, it s e e m s 
establ ished forever. Early 
computer terminals tended to 
have plain typewri ter 
keyboards wi th a very few 
special keys like Control and 
Escape: the e f fects are still 
entrenched in sof tware. 

For example , in days 
before arrow keys, the 
writers of programs like 
WordStar wanted to let 
people move a cursor round 
the screen. They used 
Control plus letter keys. 
Anyone a c c u s t o m e d to 
typing without staring at the 
keyboard would have thought 
that, obviously, you'd press 
Control and U to move up, 
Control and L to go left, and 
so on. The programmers, 
though, were apparent ly one-
finger typists, and picked the 
E, S, D and X keys, 
presumably because they 
were bunched together and 
easy to f ind by eye. Just 
remember that E stands for 
Up and D for Right . . . 

N o w everyone has arrow 
keys. But word-processors 
get bad reviews unles they 
also support the old, not 
particularly logical key 
combinat ions — because 
reviewers grew up wi th 
WordStar and like its 
keyboard for (ahem) historical 
reasons. We've l ikewise 
grown up with a r idiculously 
American-slanted 7-bit Asci i 
character set: each new 
British computer of fers an 
exci t ing chal lnege, as you try 
to work out where they've 
put the pound sign. 

To be purged with pity and 
terror, look at the M S - D O S 
Edlin and Microsof t Basic 
line editors. You can't use 
the arrow keys at all. You 
can't alter anyth ing which 
has appeared on the screen: 
instead, edi t ing is done by a 
devious process of copying 
characters f rom a " t e m p l a t e " 
line. Slowly the truth dawns. 
On what sort of c lat ter ing 
display is there no way to 
change a once-pr inted 
line . . . ? Historical reasons 
strike again: a l though they've 
s o m e h o w invaded microcom-
puters, these edi tors were 
wri t ten for use with 
te letypes. 

The backward- looking 
trend cont inues with 
Apricot 's " X e n ' \ a super-fast 
machine which can be 
specially downgraded to run 
slothful IBM software. Wil l 
IBM compat ibi l i ty be a curse 
on new computers , unto the 
f ifth generat ion? 

Santayana said " those who 
cannot remember the past 
are condemned to repeat i t" 
— but I remember it all too 
well and still have to repeat 
it, every t ime a program 
insists on my hi t t ing Control-
G instead of the perfectly 
good Delete key , . . 
Dave Langford 

[T]HE LANGAUGE OF "C" 7 
" C is a general-purpose 
programming language which 
features e c o n o m y of 
expression, modern control 
f low and data structures, and 
a rich set of operators. C is 
not a 'very high level' 
language, nor a 'big' one, and 
is not special ised to any 
particular area of appl icat ion. 
But its absence or 
restrict ions and its general i ty 
make it more convenient and 
effect ive for many tasks than 
supposedly more powerful 
languages. 

C was originally des igned 
for and implemented on the 
UNIX operat ing system on 

the DEC PDP-11, by Dennis 
Ritchie. The operat ing 
system, the C compi ler , and 
essential ly all UNIX 
appl icat ions programs are 
writ ten in C. 

It 's hard to think of a 
better summary of C than 
this paragraphs of the 
famous Kernighan and 
Ritchie book. 

Above all C is a practical 
language — designed by 
programmers to be used by 
programmers for writ ing real 
programs. And it doesn't 
matter what kind of program. 

(continued on next page) 
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FIRST BYTES 
HE LANGUAGE OF "C" 7 

(continued from previous page) 

It's not a language where you 
struggle to express your 
thoughts — like assembler or 
old Basic with no control 
flow; or modern Basic, Forth, 
Prolog, Logo, Fortran with no 
data structures. Nor is it a 
language which hems you in 
with theories like Pascal or 
Ada. 

C has a reputation for 
speed which rests on two 
things. First, It is a compi led 
language — one where 
programs are translated into 
machine code by a compiler 
before being run. This makes 
C programs much faster than 
those run by an interpreter, 
where each line in the 
program is translated into 
machine code over and over 
again as the program runs. 

Secondly, the facil it ies of 
the-C language were 
designed to match the 
abilities of real computers — 
so that eff icient pieces of 
machine code can be 
generated for each line in the 
program. This is in contrast 
with some languages which 
are wait ing for new types of 
computer to run them 
efficiently. 

C can be used to write 
many different kinds of 
programs in a very natural 
way. The chief key is the 
flexibility of C's data 
structures. It is simple to 
write out the data blocks 
needed to control a graphics 
chip, a sound envelope, or a 
disc file-control-block; then 
the program that uses them 
just follows on. 

As well as the expressive 
power built-in to C, more 
power f lows from the vast 
range of library funct ions 
available. These are funct ions 
— or subroutines — which 
do useful jobs and can be 
used freely in your own 
programs. For example there 
is a function "qsort" which 
sorts data into order: it's very 
flexible and can be used to 
sort many different kinds of 
data at the drop of a hat. 
There are typically well over 
a hundred such functions 
supplied with a compiler. 

C has come a long way 
from its origins on UNIX and 
is now very widely available. 
HiSoft sell a C compiler on a 
wide range of home micros 
— the Spectrum, all the 
Amstrad models including 

the new PCW8256, MSX disc 
models, the Tatung Einstein, 
and many other computers 
running the CP/M operating 
system. There are a 
mult i tude of compilers 
available for the IBM PC and 
M S D O S computers, and 
almost every mini and 
mainframe has a C compiler. 

It is usually quick and easy 
to move a program from one 
to another, al though 
dif ferences do exist. For this 
reason business programs, 
and even operating systems, 
are now often written in C 
rather than machine code 
itself. The key here is UNIX 
which provides an effective 
standard to compare versions. 

Hisoft can be found at 180 
High Street North, Dunstable, 
Beds (telephone (0582) 
696421) and will be pleased 
to help you with questions 
about C. The Kernighan and 
Ritchie book is entit led The 
C Programming Language 
and published by Prentice-
Hall ( ISBN 0-13-110163-3): it 
should whet your appetite for 
C further, though there are 
lots of other good books to 
choose from. 
Dave Ho wart h 

fmome code 1 
In an interview with an 
American computer magazine 
Bill Atkinson, the-author of 
the Macintosh's drawing 
program, MacDraw, was at 
pains to point out that he 
had written the entire 
program in "hand-crafted 
code". In other words, he 
had written it in machine 
code. This pride may come 
as a surprise to commercia l 
games programmers, who 

have been writing hand-
crafted code all along. 

Thew point of Bill 
Atkinson's remark, however, 
was that nowadays a 
program that has been 
written entirely in machine 
code, using an assembler, is 
something of a rarity. 
Operating systems and 
business application 
programs are increasingly 
written in a high level 
language such as C and then 
compiled. Even in 1981, when 
the BBC operating system 
was being developed, most 
of it was programmed in 
BCPL. 

As memory prices fall, 
processors speed up, and 
compilers become more 
eff icient, it makes more and 
more sense to develop 
software in this way. Unless 
a piece of code has to be 
particularly compact or fast, 
there is no need to write it in 
assembler. It takes longer to 
write and is less easy to 
convert for other machines. 

But for home computer 

owners the situation is 
slightly different. There are 
several good reasons why 
you should at least pick up a 
smatter ing of machine code. 
For one thing, it will give you 
a much better understanding 
of the way your machine 
works. It will also allow you 
to access those parts of the 
computer that Basic cannot 
reach. Interrupt-driven 
routines, for example, can 
only be implemented in 
machine code. 

More important, though, is 
the fact that machine code is 
much faster than Basic. 
Take, for example, the 
problem of moving or 
animating shapes on screen. 
It is easy enough in Basic to 
move a character across the 
screen a character space at a 
t ime. But for smooth 
animation shapes need to be 
shifted oniy one or two 
pixels at a t ime. For this 
Basic is just too slow. 

The speed advantages of 
machine code are very 
substantial indeed. 
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FREE! 
SPECIAL LIVE RECORDING OF 

» RELAX* 

. . . innovative mix of ideas and excellent graphics . . . 
Variety is certainly the key word in this highly unusual game 

which has surely gone far beyond what anyone ever expected. 
. . a beautiful program, an adventure of great imagination, with some 

^ ^ superb programming techniques . . . 
{ # £ * It's nice to see a game that can match the quality and the style of the group. 

-action and strategy-and there are a number of slick touches that will keep you on your toes. 

Ocean Software Limited 
6 Central Street. Manchester M2 5NS 

Telephone: 061-832 6633 Telex: 669977 Oceans G 

S P E C T R U M 48K 

9-95 
C O M M O D O R E 64 

Ocean Software is available from: / ^ ) , W H S M I T H , 
rjm!3BSI.WOOU*ORm. LASKYS R u m b e l o w s 
Spectrum Shops arid all good software dealers. 



ELEPHANT printer ribbons, head cleaning disks and computer cleaning kits are now added to 
the ELEPHANT family to provide you with a total computer supplies package. Together with 
ELEPHANT MEMORY SYSTEMS disks - certified 100% error free and problem free and 
guaranteed to meet or exceed every industry standard - ELEPHANT is now more than ever the 
trusted brand that gives you the best from your computer. 

™ ELEPHANT NEVER FORGETS 
Dennison Manufacturing Co. Ltd. 
Colonial Way, Watford, Herts WD2 4JY,Tel: Watford (0923) 41244, Telex: 923321 

Franca: Soroclaaa, 45, rut da l*Est 92100, Boulogne 
Tel Remu de Distribution 6069699, Administration das Vantse: 0067076, Telex EMS 206 436 P 
Germany: Marram Computerzubehor QmbH.Podblelskutr, 321.3000 Hannover SI,Tel (0611) 647420,Telex 9236IS 
Italy: King Mec SPA. Via Ragle Pareo 108 BIS. 10006 Saldino. Tonnes? Ten 011) 80093 93. Telex 211467 KINMECI 
Other Conntxiai: Dennison International Company, 4006 Erkrath 1, Matthias-CJaudws-Strasee 9. Telex 656 6600 
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[C BM-128 
Anyone who has ever spent 
much time hooked on one game 
is bound to consider ways in 
which the game could be 
improved. So it is not surprising 
that our August competition 
tapped a rich vein o f 
suggestions, along with critical 
analyses and outbursts o f 
frustration. The prize was a 
CBM-128. To be in the running 
you had to send in an idea for 
a new screen, room, or feature 
in your favourite game. 

The most common and 
dullest idea was that the 
combatants in Way of the 
Exploding Fist should be 
equipped with weapons. Others 
were more imaginative and 
came up wi th such 

improvements as a welly 
throwing event for Decathlon, 
an option to do a dirty foul in 
International Soccer and be sent 
o f f , an asteroid belt for Elite, 
and — from S. Barron — the 
inspired idea of rewrit ing 
Hunchback in the style of Ant 
Attack. 

Best of all, we thought, was 
the detailed proposal for a sado 

therapeutic dwar f bashing 
location in the adventure game 
Knights Quest. This wins Neil 
Thravcs, 153A, Fullwell Ave., 
Barkingsidc, l l ford, Essex, the 
prize. In his entry he explained 
that he was maddened by being 
repetively told, first, " A dwarf 
is with you" and then — after 
an attempt to kill the blighter: 
"he dodges your blows easily 

Table /. 
1. Way of the Exploding Fist 
2 Knight lore 
3 Ghostbusters 
4 Elite 
5 Hobbit 
6 Impossible Mission 
7 Daley Thompson's Decathlon 
8 Raid over Moscow 
9 Damhusters 

10 Pitslnp 2 

Melbourne House 
Ultimate 
Activision 
Acornsoft/'Fircbird 
Melbourne House 
US Gold 
Ocean 
US Gold 
US Gold 
CBS 

and laughs". He supplied a 
sample text from the new 
location. It included such 
exchanges as: 

SWING DWARF 
The dwarf swings to and fro, 
trailing small sparks from his 
blazing beard and waving his 
stubby little arms. 
CUT ROPE WITH SWORD 
The dwarf plunges headfirst 
into the stone floor, and then 
begins to sing feebly about gold. 

We also asked you to name 
your Top Ten commercial 
games. 

The full results in the form of 
a list of the all-time top 50 
games will be given in Your 
Computer's Top 100. to be 
published separately in 
December. For the time being 
see table 1 for the top 10, as 
computed from nearly 9,000 
nominations: 

r/TIMSTRAD in t 6128 
"Put yourself in the place of 
someone writing a book entitled 
'1001 uses of a disc drive'. Now 
dream up an entry for i t " . So 
ran our intro to September's 
Amstrad 6128 competition. 

In response you sent in a 
number of highly sensible and 
constructive suggestions 
together with...a lot of very silly 
ones. Many of the latter were in 
the same vein as the recent story 
about the secretary who made 
back-up copies o f her 
wordprocessing files by 
photocopying her discs. Since 
had been told that the drive ran 
double-sided discs she took care 
to photocopy both sides. 

A fair number of the entries 
seemed preoccupied with food. 
Along with suggestions for 
using a drive as a toaster we 
received outlines for a Disc 
Drive Pizza Machine, the Bisk 
Drive, totally compatible with 
lemon curd and smooth peanut 
butler, and a recipe for making 
Ramcakes, either 40 or 80 
tracks. 

Other ideas included J. 
Higgo's explanation of how to 
convert a drive into a Spectrum 
coolant fan, and G . Pearce's 
Abrazor disc. With its abrasive 
razor surface, the Abrazor 
ensures that "application of 
beard area systematically to 
drive aperture activates 

simultaneous chin-scan and de-
whisker operation". 

Several other entries hit on an 
even more novel application: 

clay disc shooting. The best of 
these was neatly illustrated by 
Roger Penwill, 127 Penenden, 
New Ash Green, Kent DA3 8LT 

and wins him the Amstrad 6128. 
September's Philips monitor 

and Mud competitions will be 
judged next month. 

' J 

* * * 

' V / r 

Roger PenewelI, 
Kent. 

FLOPPY 
DISC SNOOT 

S4 
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AMSTRAD CPC 464 

"NIGHTSHADE" "KNIGHT LORE'; ALIEN EIGHT" 
recommended retail price £9.95 inc VAT. 

"SABRE VVULF" recommended retail price £7.95 inc VAT 
Available from W.H.SMITHS, BOOTS, J.NENZ1ES, IVOOLWORTHS 

and all good software retail outlets. Also available from 
ULTIMATE PLAY THE GAME, The Green, Ashby de la-Zouch, Leicestershire LE6 5JU 

(P&P are included) Tel: 0530 411485 
« m « <9 xH -i m * 
i , . • £ 
P I H U T H r G H M F 



RESPONSE FRAME 

3 
J 

3 

OMMODORE 64 OR AMSTRAD? r 
Do you have a 
problem related 
to your micro? 
Our team will 
do their best to 
help. Please 
include only one 
question per 
letter and mark 
it "Response 
Frame". 
Alternatively, 
perhaps you 
have an idea 
you have an 
idea you'd like 
to pass on to 
others. Why not 
write to us with 
your top tips? 

• I am thinking of buying my first 
micro but I can't decide between 
CBM-64 and Amstrad CPC-464. 
Ali Imran, 
Lahore, 
Pakistan. 
One of the main factors to 
consider before choosing 
between either machine is 
that they are both being 
superceded by superior 
machines built by the same 
manufacturers. Because of 
the relentless competit ion 
between manufacturers, in a 
few months time it should be 

possible to buy both the 
CBM-64 and the Amstrad 
CPC-464 at very much 
reduced prices. 
Access to more 
computing power 

Both the BBC and the 
Amstrad give access to more 
computing power because of 
their superior Basic 
programming languages and 
graphics capabilities. 
However, the CBM-64 should 
not be over-looked as a first 
machine especially for the 
purpose you mention. The 64 

has a huge software base 
and is capable of some fairly 
impressive feats. 

What you must decide 
between, therefore, is the 
Commodore's impressive 
software support and the 
Amstrad's conveninece with 
its built-in cassette unit and 
monitor. 

But remember, both 
Commodore and Amstrad are 
releasing new, more powerful 
machines at prices similar to 
their predecessors. 
Irwan Owen. 

/DETECTING A SPECIFIC CHARACTER r 
• Could you please tell me if there 
is a way on the Commodore 64 of 
detecting the specific character 
involved in a sprite-to-data 
collision e.g. in a game of Blitz, the 
blitz plane is a sprite, the buildings 
are redefined characters, and there 
are stars scattered above the 
buildings, which themselves are 
redefined characters. How can you 
tell if the sprite plane is colliding 
with the buildings and not the 
stars? 
Martin Wicks, 
Southampton, 
Hampshire. 

Unfortunately, the CBM-64 

does not have a built in 
method for determining 
which screen characters a 
sprite has collided with. 

The simple solution to 
your problem would be to 
print all the stars above the 
top of the line of buildings. It 
would then be a case of 
interpreting the Y-position of 
the sprite to decide what it 
must have collided with. 

A more complicated 
approach is to convert the 
standard hires coordinates 
the sprite into character . 
positions. This is done as 

follows taking into account 
the X and Y offsets at the 
edge of the screen. 

x char = INT((x - 24)/8) 
y char = INT((y - 50>/8) 

These give x and y values 
of 1-24 and 1-40 respectively. 
These values can then be 
used in conjunction with a 
look-up table in the machines 
memory to find the address 
of the character square in 
the top left corner of the 
sprite. The contents of this 
address can then be 
accessed and identified. 
Irwan Owen. 

§ NSTANTANEOUS SCREENS I 
• Could you explain'to me how I 
should go about making screens 
appear instantaneouly in machine 
code and also how to work it so as 
a loading screen can be made to 
appear after loading Basic. 
Hadyn Seak, 
Finsbury Park. 
London 
A quick way to make a 
screen is to load it higher up 
in the memory than usual 
'and then dump it to screen 
via an Idia routine. 

For example, 
CLEAR 49150:LOAD""CODE 
49151 

TOP TIPS 
With this program for the BBC or Electron you can 
display letters at any angle on the screen either 
slightly smaller than normal or up to ten times larger. 
The prgram starts by asking for the word you wish to 
print, followed by the new size and angle. 

L. Edmond. 
10 HOOtl : INPUT - N O B C - ^ M * 
» I M W - S I Z J <0 e e - i * ) - . s i 
» INPUT ANGLE (-0 TO 6)~.D[ 
U CLS: PR 1MTTU <•.•), WO* 
«l l».32»LEN<NO«> 
4S Q=(lJ7»-m»SI)/2 
» PROCUtlar OC M ocmocittiu 
•m ft* H«1 TO 1* STIP 4 

M AMG'AMO+Ot 
9 0 r o e G « » » 4 TO 1 *29 STEP 4 

100 X = K»S1*O:V«C*SI*AIIG-SI*10« 
*JM 

10$ QCOL9.2 
110 IP POINT ( H . G H > 0 GCOL0, 2: DR 

AW X .Y ELSE GCOC0.0HOVE X . Y 
120 NEXT G . H IHDPROC 

then poke these values into 
any part of the memory. 
33,0,229 LD HL,SOURCE 
17,0,64 LD DE, DESTINATION 
1,0,27 LD BC,NO OF BYLTES 

(6912) 
237,176 LDtR 
201 RET 
RANDOMIZE USR (START OF 
ROUTINE) 

The only thing about this 
is that it takes the same time 
to load, although more 
spectacular, and if you 
intend to write a game using 
full screens you'll waste 
previous memory. 

By making a loading 
screen appear from Basic I 
assume you mean as in the 
case of Chuckie Egg and 
Wheelie, where the screen is 
hidden in the Basic. 

The best way, I find, to do 
this is to tack an Idir routine 
on the front of a screen and 
count the number of bytes 
(should be 6924). Next set up 
a Rem statement and put in 
the same amount of spaces 
(understand?). 

For example: 
10 REM . . . etc 

then make the next line as 
follows: 
20 FOR N = 23755 TO XXXXX: 
PRINT N,PEEK N: NEXT N. 
(Where XXXXX = any high 
number). 

As soon as you spot a 
"32" code number then write 
the address down. Delete 
line 20 and load the 
Idir/screen into that address. 
Hopefully it will appear if you 
make lines 20/30 as follows: 
20 BORDER X: INK X: PAPER X: 
RANDOMIZE USR START 
ADDRESS. 
3 0 . . . Continue with program. 

A slightly more efficient 
way to do it is to get yourself 
a screen compressor 
program and load your 
screen into it. The 
compressed program that 
emerges will be self 
contained and you can load 
it back to any part of the 
memory you wish, including 
the basic. A quick Rand USR 
et voila! 
Craig Rawston. 
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High Quality 
Microcomputer 

Software 
Product Price Table 

Allpnce*inC*t«rling. 'Coming toon! 

Machine 
Product Spectrum Amstrad MSX C P / M Q L 

Pascal 25.00 29.95 29.95 39.95 
Dcvpac 14.00 21.95 19.95 39.95 19.95 
C 25.00 34.95 * (MON QL) 

Ultrakil 9.45 
Font64/MSX 7.95 9.95 (Font designer) 
The Knife 12.95 (CP/M disc editor) 
I h e Torch 12.95 (CP/M disc Tutorial) 
I h e Col t 12.95 (Fast integer BASIC compiler) 

Here's whal other people say about t liSoft Software: 

Our Customers: 
C "more addictive than any arcade game" 

ft. WaJker 
DevpacSO "a brilliant piece of software" A. Brown 
Ultrakit "a great acquisition" J. Le Page 

The Press: 
Pascal "if you wish to teach yourself Pascal . . . 

you won't go far wrong to buy HiSoft's 
Pascal" PCFl/84 

Devpac "it is impossible to recommend any other 
development package for the Spectrum" 
ECM 4/84 

C "the most welcome addition to the Spec-
trum catalogue since Sinclair introduced 
Ihe Microdrives" Sine. User 12/84 

Font64 "the manual is clear . very simple to 
use" PCT 7/85 

These are only a few of the glowing comments that we 
have on file showing that user and critic alike find 
HiSoft software offers a refreshing change of style. 

1 

W e produce and market a wide range of high quality, professional and well-documented software packages for the popular home micros. Our type of 
software is becoming increasingly more popular as people get tired of zapping aliens and want to put their brains to work; learning new computer 

Knife. T * ' languages (Pascal. C. Devpac), inv 
write to us or 'phone for f t " 
your local computer shop. 

R 
The Torch) or being artistic (FontEM), we have it all. Please feel free to 
trices are fully inclusive an ' 

COLT-A BRAND NEW ZX BASIC COMPILER 

• their computer's power (The 
write to us or 'phone for full technical details of any of our products. The above prices are fully inclusive and you can order directly from us or through 

HiSoft Colt is an extremely fast and friendly compiler for Z X Spectrum BASIC. Fully supports ZX Microdrive, comes complete with sprite handler, 
window handler and toolkit, converts programs to run typically 100 times faster and is only C12.B5. 

HiSoft, 180 High Street North, Dunstable. Beds. LU6 1 A T Telephone (0582) 696421 J 
J j E S f f l 

w A revoli 

Strength 
without 
strain 

A revolutionary new 
isometric exercise bar that 

Builds hawser-strong 
muscles in 3 minutes a day! 

This ergonomicaiy designed bar of polished hardwood 
defies you to pit the strength of muscle against muscle. 

A series of simple exercises each lasting only six seconds 
e a c h will use your own strength to build muscles of sleet where 
you need them most. 

Try B io -Baton for ten days. If you don't feel and notice a real 
difference, return Bio-Baton to us and we ' l l r e fund your 
money. 

Bio-Baton uses dimensions drawn from gymnasts wall bars. 
No springs, puHeys or complicated instructions. You can use it 
at work, and because you use your own muscles to build other 
muscles, anaerobica l ty there s no risk of strain. 

• S t rong u p p e r a r m s a n d 
shoulders . 

• F lat tens bulging 
s tomachs . 

a Ttght , we l l f o r m e d c h « * t ^ - - \ • Improves posture . 

Send m e . BIO-BATON(S) 
today at this introductory pnee of 
£ 10.00 (inclusiva P - P and 
VAT. with full exorctse 
instruct oris, t enclose a 
cheque/P.OyCash for ... 
I understand that if I am not fuly 
satisfied withm 28 days I can 
return the B<o- Baton to you and 
wiH receive a M l rotund. 

City Postcode 

BIO-BATON ® 
Strength without strain. 

Tha D'Arcy Trading Company, 
29 Hermiston Road, Springbok], 
Glasgow 0 3 2 OLY 

MAIL ORDER 
PROTSCTION SCHEME 

If you order goods from Mail Order advertise-
ments in this magazine and pay by post in 
advance of delivery, Your Computer will consider 
you for compensation if the Advertiser should 
become insolvent or bankrupt, provided that: 
(1) You have not received the goods or had your 

money returned; and 
(2) You wri te to the Publisher of of Your 

Computer summarising the situation not 
earlier than 2 8 days from the day you sent 
your order and not later than t w o months 
from that day. 

Please do not wait until the last moment to inform 
us. W h e n you write, w e will tell you how to make 
your claims and what evidence of payment is 
required. 
W e guarantee to meet claims from readers made 
in accordance wi th the above procedure as soon 
as possible after the Advertiser has been declared 
bankrupt or insolvent. 
This guarantee covers only advance payment sent 
in direct response to an advertisement in this 
magazine not, for example, payment made in 
response to catalogues etc. , received as a result 
of answering such advertisements. Classified 
advertisements are excluded. 
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Software File 
PRO SYNTH 
^Andrew Parker m CBM-64 • 
Warrington, Cheshire 
This program allows you to 
use the keyboard as a sort 
of musical instrument. The 
Keyboard is from Z to I and 
from Q to *. This gives a 
span of three octaves. 
Sharps are 
S,D,GtH,J,L>:.2t3,4,6>7,910, + . 

When the program is 
running, a sprite "hand" is 
visible. This is moved by a 
joystick in port 2. Placing 
the finger on the hand over 
a plus or minus sign 
causes the connected 
value to change by + 1 or 
- 1 repsectively. This works 
with the Envelope and 
Pulse Width Resolution 
(PWR). With the Oscillator 
3 frequency, pressing the 
fire button allows the 
function keys to alter the 
frequency This is because 
the frequency can be 
between 0 and 65535 Hz. 

Programs for Software File should be fairly 
compact and sent on a cassette. Please include 
clear instructions and say what computer it's 

for. We pay between £6 and £36 for programs 
published. They must be double-checked and 

submitted to Your Computer exclusively. 

Therefore, the function 
keys either add { + ) or 
subtract ( - ) the following 
values: 
F1 = + / - 1 F 3 = + / - 1 0 F = 
+ / - 100 F7 = + / - 1000 

(Hz) 
This allows rapid 

changes of the frequency. 
When the required 
frequency is set, pressing 
Inst/Del returns to the 
keyboard. This frequency 
only applies when ring 
modulation or 
synchronization is working. 

Waveforms are selected 
by placing the finger on 
the required waveform and 
pressing the button. 
Reversed characters shown 

correct selection. Ring 
modulation and 
synchronization (RM and 
SY) are selected in the 
same way. To turn off, 
repeat the process. Note 
that if one is selected 
while the other is still on, 
it will be turned off. 

Oscillator control shows 
which voices are working, 
either voice one voice or 
both. 

ADSR: Attack, Decay, 
Sustain, Release. The four 
parts of a standard 
envelope generator. The 
note rises to a peak, 
decays to a sustain level, 
then dies way. 

MODULATION: 

Application of a control 
voltage, for example a low 
frequency oscillator (LFO) 
to control an element in 
the shaping of a sound. In 
other words, the use of 
one control to influence or 
alter the effects of another. 

RING MODULATION: As 
MODULATION, producing 
an output equal to the sum 
and difference of the two 
input frequencies. 
Produces some bell 
sounds. 

SYNCHRONIZATION: 
Combining two notes 
without altering their pitch. 

Listing / . 

5 DIUNO <78,2)t PRINTCHR* <14 > 
1(9 POKE53280,61P0KE53281 ,0 
70 FORDE-1TO4000t NEXT 
150 PR INT"(CLR) (SH E)NVELOPE"sPRINT"(PUR) (C-AXSH 
• X C - R X S H oXC-RXSH ») (C-R) <SH » X C - S ) -
160 PRINT"(HOME> < DOWN}"iFORL—1 TO1&t PRINT"{PUR> (C-O) 
<SH • ) <SH +) (BH •> (C—W)t NEXT . 
170 PRINT"(HOME)(DOWN)(DOWN)15(D0WN)(DOWN)(DOWN)(DOWN) 
(DOWN)(LEFT)(LEFT)10(DOWNXDOWN)(DOWN)(DOWN)(DOWN)(LEF 
T)3(DOWN >(DOWN)(DOWN)(DOWN)(DOWN)<LEFT)0" 
180 PRINT" (3H —)(SH A)(SM - ) (SH D)(SH ->(SH S)(SH - } 
(SH R)(SH - ) " 
190 PRINT" (C-Q)(SH • ) (SH + )(SH »)(SH + XSH • ) (SH + X 
SH *XC-W)(DOWN)(LEFT)(LEFT)(LEFT)(LEFT)(LEFT)(LEFT)(L 
EFT)(LEFT)(LEFT)(SH -)+(SH - )+(SH - )+(SH - )+(SH -)(DOW 
N> (LEFT)(LEFT)(LEFT)(LEFT)(LEFT)(LEFT)(LEFT)(LEFT)(LEF 
TXC-QXSH * X S H + XSH * X S H + XSH *) (SH +) (SH • ) (C-W) 
"I 
193 PRINT"(DOWN)(LEFT)(LEFT)(LEFT)(LEFT)(LEFT)(LEFT)(L 
EFT)(LEFT)(LEFT)(SH - ) - ( S H - ) - ( S H - ) - ( S H - ) - ( S H -)(DOW 
N) (LEFT)(LEFT)(LEFT)(LEFT)(LEFT)(LEFT)(LEFT)(LEFT)(LEF 
TXC-ZXSH •MC-EMSH • XC-EXSH • XC-EXSH «XC-X)" 
200 PRINT-(HOME)"SPC<12)"(SH W)AVEFORM (SH OONTROL 
(SH P)(SH W)(SH R) 
210 PRINTSPC(35)"(GRN)(C—A)(SH »XC-S)" 
215 PRINTSPC(12)"(GRNXC-AXSH *) (SH • XC-RXSH * X S H 
•XC-RXSH * ) (SH ») (C-R) (SH »)(SH «XC-S> (C-AXBH • 
)(SH *)(SH »XSH *)(SH • ) (C-RXC-W) + (SH ->" 
220 PRINTSPC(12)"(GRN)(SH -XWHTXSH T)R(GRN)(SH - ) (VE 
L)(SH S)A(GRN)(SH -)(CVN)(SH P)U(GRN)(SH ->(PUR)(SH N) 
O(GRN)(SH -> (SH - ) X(SH - ) ( C - 0 ) ( S H *XC-W)" 
225 PR INT SPC(12)"(GRN)( C- Z )(SH • ) (SH »XC-EXSH * X S H 
• XC-EXC-RXC-RXC-EXSH *) (SH * X C - X ) (C-ZXSH * ) ( 
SH * ) ( O R ) ( C - R ) ( S H • ) (C-E) (C-W)-(SH ->» 
23B PRINTSPC(12>"(GRN) (SH -) (C-Z>(SH * X S H • ) ( S 
H • ) (SH *) (SH »XSH »XSH •) (SH »)(SH *) (SH •)(C»X)(SH 

- ) (C-Z)(SH ») (C-X)" 
233 PRINTSPC (12> " (GRN) (C-ZXSH «)(SH »)(SH * ) ( S 
H • ) (SH »)(SH • ) (SH * ) (SH * ) (SH »)(SH *) (SH »)(SH »)(C 
-X) " 
240 PRINT"(HOME)(DOWN)(DOWN)(DOWN)(DOWN)(DOWN)(DOWN)(D 
OWN) (DOWN) (DOWN) "SPC <12>" (SH OONTROL (SH 0)SC.3 ( 
SH F)REQ" 
230 PR INTSPC (12) " (YED(C-A) (SH »){SH • ) (C-R) (SH »)(SH 

• ) (C«5) (C-A)(SH * ) (SH »)(SH »){SH »>(SH • ) (SH *>(S 
H »)(SH *)<SH * ) (C-R) (C-R) (9H * ) (C -S ) " 

233 PRINTSPC(12)" (VEL)(SH ->(WHT)(SH R)(SH M>(VEL)(SH 
—)(GRN)(SH S)(SH Y)(YEL)(SH - } (SH -> (SH H>Z 

(SH - ) (SH - ) • ( S H - ) " 
260 PRINTSPC(I2>" (YEL)(C-Z)(SH • ) (C-R)(C"E)(C-R)(SH » 
) (C-X) (C-ZXSH • X S H »)(SH • ) (C"R) (SH »XC-RXSH • ) 
(SH • ) (SH * X C - E X S H +)(SH «)(C-W)" 
263 PRINTSPC (12) "(YEL) (SH -> (C-ZXSH ») (SH ») (SH • 
XSH * ) (SH * ) (SH ») (SH • ) (SH • ) (SH »XC-X> (SH -> ( 
SH -> — (SH - ) " 
270 PRINTSPC (12) "(YEL) (C-ZXSH • ) (SH ») (SH • X S H ») 
(SH »XSH »XSH • ) (SH »)(SH • ) (SH * ) (SH • ) (SH • ) (SH * ) 
(C-X) (C-Z)(SH * ) ( C - X ) " 
280 PRINTiPRINT« PRINT 
290 PRINTSPC < 12) "(SH OSCILLATOR (SH OONTROL" 
295 PRINTSPC (12) "(PUR) (C-AXSH »XSH •> (SH • ) ( C - R ) ( 
SH *)(SH • ) (SH * ) ( C - S ) " 
300 PRINTSPC(12)"(PUR) (SH -)(WHT)(SH 0)NE(PUR)(SH -
XYELXSH T) WO (PUR) (SH - ) " 
305 PRINTSPC* 12) "(PUR) (C-ZXSH »)(SH «)(SH * ) { C - E ) ( 
SH »XSH *XSH • ) (C«X)" 
400 DATA3,0 ,0 ,7 ,128 ,0 ,3 ,192 ,224 ,1 ,225 ,224 ,0 ,241 ,192 ,0 , 
121,192,0 ,127.192,3 .233 
405 DATA!92,7,233,192,7,207,192,1,243,192,13,253,224, 1 
3 ,234,224,13.159,216 
4 10 DATA1,239,194,7,247,112,7,254,224,7,233,192,0,11,1 
2 8 , 0 , 7 , 0 , 0 . 0 . 0 
413 POKE2040.13 
4 20 FORL-0TO62IREADAtP0KE832+L,At NEXT 
430 VI-33248iV2-34272 
440 POKEV1+21,11POKEV1+39,1 
500 DATA 12,4 , 48,23 , 4 ,180, 20 ,3 ,71 , 31 ,5 , 132, 2S, 6, 71 ,39, 7 
, 12 ,36 ,7 ,233 ,47 ,8 .97 
505 DATA44,9 ,104,55,10,143,62,11,48.9 ,12,143,14,14,24. 
17,15,210,22.16,195,25 
510 DATA18,209,30,21,31,33,22,96,38,25,30,41,28,49,46, 
31 ,165 ,49 ,33 ,133 ,13 ,4 ,112 
320 DATA11,14,239,19,17,193,24,19,239,32,23,181,33,26, 
I 56 ,40 ,29 ,223 ,42 ,8 ,225 
325 DATA18,4 ,251.59,11,218,8 ,13 ,78,26,3 ,237,29,6 ,167,3 
4 , 7 , 1 1 9 , 4 3 , 9 , 2 4 7 , - 1 , - 1 , - 1 
530 READA,B,C 
333 1F A— 1ANDB— 1ANDC- -1THEN600 
540 N O ( A , 1 ) ! N O < A,2>—CiGOTO330 
600 S-542721POKES+24,15 
610 X-152)Y-214 
620 AT-10iDE-81SU-10:RE-9 

(continued on next page) 
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(continued from previous page) 
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630 W A * - " P " I S Y - 0 t R M - 0 : P W - 5 0 : D F - 3 0 0 0 0 1 H F • 1 1 6 : L F - 2 3 3 : S I » 
l i S 2 - 0 
690 D*-"(DOWN)(DOWN>(DOWN)(DOWN}(DOWN)(DOWN)(DOWN)(DOW 
N)(DOWN)(DOWN)(DOWN}(DOWN)(DOWN}(DOWN)(DOWN)(DOWN}(DOW 
N}(DOWN}(DOWN)(DOWN}(DOWN)" 
700 P A - 1 7 - A T I P D - 1 7 - D E i P S - 1 7 - S U « PR-17-RE 
710 PR INT" (HOME}{R IGHT} {R IGHT} {R IGHT)" I LEFT* <D* ,PA)" (W 
HT}{SH • ) " t P R I N T " ( H O M E ) { R I G H T } ( R I G H T ) { R I G H T } { R I G H T } { R I 
G H T ) " | L E F T * ( D C , PD)"{WHT}{SH • } " 
720 P R I N T " ( H O M E ) { R I G H T ) { R I G H T } { R I G H T ) { R I G H T ) ( R I G H T ) < R I 
G H T ) ( R I G H T ) " | L E F T * < D * , P S > " { W H T } { S H • ) " l P R INT"(HOME}{RI 
G H T ) { R I G H T ) ( R I G H T ) ( R I G H T ) ( R I G H T ) ( R I G H T ) ( R I G H T ) ( R I G H T ) { 
R I G H T ) - | L E F T * < D * , P R ) " { W H T ) { S H O " 
725 PRINT"(HOME)(DOWN){DOWN)(DOWN)"SPC<12)"(BRN)(SH - ) 
(WHT)(SH T)R{GRN){SH - ) { Y E L ) ( S H S)A(GRN}{SH - ) ( C Y N ) { S H 
P)U(GRN){SH - ) ( P U R ) ( S H N)0 {GRN) (SH - ) " 

730 IFWA*-"T"THENPRINT"{HOME)(DOWN)(DOWN}(DOWN)"SPC<13 
) " { R V S ) ( W H T ) ( S H T ) R ( O F F ) " t W A - 1 7 + 4 * ( A B S < R M - 1 ) ) + 2 « ( A B S ( S 
Y - l ) ) 
733 1FWA*- "S"THE:NPRINT , ,{H0HE) (DOWN) (DOWN) (DOWN) "SPC (1 6 
) " ( R V 5 ) ( Y E L ) ( S H S ) A { O F F ) " i W A - 3 3 + 4 + ( A B S ( R M - 1 ) ) + 2 * < A B S ( S 
Y - l ) ) 
740 1FWA*—"P"THENPRINT"{HOME)(DOWN)(DOWN)(DOWN)"SPC(19 
) " { R V S ) ( C Y N ) ( S H P ) U { O F F ) " i W A - 6 3 + 4 * ( A B S ( R M - 1 ) ) + 2 * <ABS <S 
Y - l ) ) 
743 IFWA*-"N"THENPRINT"(HOME)(DOWN)(DOWN)(DOWN)"SPC<22 
) " ( R V S ) ( P U R ) ( S H N ) O ( O F F ) " i W A - 1 2 9 + 4 »(ABS <RM-1>)+2»(ABS< 
S Y - 1 ) ) 
760 I F R M - l T H E N P R l N T " ( H O M E ) " ( L E F T * ( D * , 1 1 ) S P C ( 1 4 ) " { R V S ) { 
WHT)CSH R ) { S H M ) ( O F F } " 
763 IFRM-BTHENPRINT"{HOME)"t L E F T * ( D * , 1 1 ) S P C < 1 4 > " ( W H T ) { 
SH R ) ( S H M)" 
770 IFSY —1THENPRINT"{HOME)"ILEF T * ( D * , 1 1 ) S P C ( 1 7 ) " { R V S ) ( 
GRN}(SH S ) ( S H Y ) ( O F F ) " 
773 IFSY=0THENPRI NT"{HOME)"I L E F T * ( D * , 1 1 ) S P C ( 1 7 ) " { G R N } { 
SH S ) ( S H Y ) " 
783 I F S 1 - 1 T H E N P R I N T " ( H O M E ) " L E F T * ( D * , 2 0 ) S P C ( 1 6 ) " { R V S ) ( W 
HT) {SH O)NE(OFF)" 
790 IFS1-0THENPRI N T " { H O M E ) " L E F T * ( D * , 2 0 ) S P C ( 1 6 ) " { W H T ) ( S 
H 0)NE" 
793 IFS2-1THENPRINT"{HOME)"LEFT* (D* ,20 )SPC < 2 0 ) " ( R V S ) { Y 
EL ) {SH T)WO(OFF)" 
800 IFS2-0THENPRINT" (HOME)"LEFT* (D* ,20 )SPC < 2 0 ) " { Y E L ) ( S 
H T)WO" 
820 GOSUB20001 GOSUB30001GOSUB3100 
B23 PQKEV2+14,F1jPOKEV2+13,F2 
830 POKEVl+16,HXtPOKEVl , L * 1 POK.EV 1 +1 ,HY 
8 3 3 POKEVl+14 ,LF t POKEVl+13 ,HF 
900 AD—16*AT+D£i SR— 16-»SU+RE 
903 B I - P W * 4 0 . 9 5 
910 IFBK233THENPL-B11GOTO920 
913 P L - 2 3 3 t P H - < B 1 - P L ) / 2 3 6 
930 POKEV2+2,PL t POKEV2+3.PHt POKEV2+3,ADiPOKEV2+6.SR 
940 IFS2-0THEN1000 
950 POKEV2+9,PLiPOKEV2+10,PHiP0KEV2+12,ADiP0KEV2+13,SR 
1000 KE-PEEK < 1 9 7 ) i J - P E E K ( 3 6 3 2 0 ) 
1003 POKEV2+14,LF«POKEV2+13,HF 
1005 1FJO127THEN4000 
1010 IFNO(KE,1 ) -0THEN1000 
1020 POKEV2+1,NO(KE, l ) IPOKEV2.NO(KE.2> 
1023 IFS2—0THEN1040 
1030 POKEV2+8.NO(KE,1> tPOKEV2+7,NO <KE,2) 
1040 IFS1-1THENPOKEV2+4.WA 
1045 IFS2-1THENPOH EV2+11,WA 
1050 WAIT197 ,64 
1060 PQKEV2+4,WA-1iPOKEV2+11,WA—1 
1070 GOTOl000 
2000 L-PEEK<56320* 
2010 IFL-119ANDX<311THENX-X+8 
2020 1FL—126ANDY >8THENY—Y—8 
2030 IFL-123ANDX >8THENX-X-8 
2040 IFL-125ANDY<24 7THENY-Y+8 
2030 HX- INT < X / 2 3 6 ) 1 L X — X — <236*HX)IHY—Y 
2060 RETURN 
3000 IFPW<10THENAI-31 
3003 IFPW<100THE NA1 — 30 
3010 IFPW—100THENA1—29 
3020 L*-STR«<PM) 
3030 PRINT"(HOME)(DOWN){DOWN}(DOWN)"SPC<29)" 
3033 PRINT"(HOME)(DOWN)(DOWN)(DOWN){WHT)"SPC(Al>L* 
3040 RETURN 
3100 IFOF<l0THENA2-28 
3105 IFOF>9THENA2-27 
3110 IF0F>99THENA2—26 
3115 IFOF>999THENA2-25 
3120 IFOF >9999THENA2—24 
3130 PRINT"(HOME)(DOWN)(DOWN)(DOWN)(DOWN)(DOWN){DOWN){ 
DOWN)(DOWN)(DOWN}(DOWN){DOWN)"SPC(261 " 

3 1 3 3 PRINT"(HOME)(DOWN)(DOWN)(DOWN)(DOWN)(DOWN)(DOWN)( 
DOWNJ(DOWN)(DOWN)(DOWN)(DOWN}(WHT)"iSPC(A2)STR*<0^1 
3 1 4 0 RETURN 
<1000 POKE 198, 01 L-PEEK <56320) 
4005 IFL -111THEN5000 
4010 IFL=1 19ANDX<31 1THENX-X+8 
4020 tFL—126ANDY >8THENY—Y-8 
4030 IFL—123ANDX >8THENX—X—8 
4040 IFL—125ANDY< 247THENY—Y+8 
4050 HX—INT < X / 2 5 6 ) I L X - X - < 2 3 6 * H X ) i H Y — Y 
4060 P0KEV1 +16,HX t POKEV1,LX:POKEV1 +1.HY 
4070 GOT0950 
5000 REM * HAND ROUTINES + 
5005 IFHY^208ANDLX<100ANDHX-0THEN3200 
5010 IFHY >208THENS300 
5 0 2 0 IFHY >136ANDHY <146ANDHX-0THEN3400 
5023 IFHY >72ANDHY<82ANDL X< 210THEN5500 
5030 IFHY >64ANDHY< 90ANDLX ,>50THEN5600 
5 0 3 3 IFHY >136ANDHY<162ANDL X>43ANDLX< 51ANDHX-1THEN5700 
5 2 0 0 REM • • ADSR * • 
5 2 0 5 IFHY >208ANDHY<218THEN3213 
3 2 1 0 IFHY >224ANDHY<234 THEN3233 
3212 GOTO760 
3 2 1 3 IFAT-15THEN5223 
3 2 2 0 IFLX>42ANDLX<50THENPRINT"(HOME)"SPC < 3 ) L E F T * ( D * , 1 7 
- A T ) " (UP) (LEFT) (WHTXSH * ) " : A T - A T + 1 
3 2 2 5 IFDE-13THEN3233 
5 2 3 0 I FLX ,f56ANDL X< 66THENPRI NT " (HOME) "SPC (3 > LEFT* (D* , 1 7 
- D E ) " ( U P ) ( L E F T ) ( W H T ) ( S H • ) " : D E - D E + 1 
5233 IFSU-15THEN3243 
3240 IFLX>72ANDLX<82THENPRINT"(HOME)"5PC(7)LEFT* <D* .17 
- S U ) " ( U P ) ( L E F T ) ( W H T ) { S H » ) " i S U - S U + l 
5243 IFRE-15THEN5255 
3 2 5 0 IFLX '68ANDLX<98THENPRINT"(HOME)"SPC(9)LEFT*(D* .17 
-RE>" ( U P ) ( L E F T ) ( W H T ) ( S H » ) " i R E - R E + 1 
5253 GOTO700 
5 2 5 5 IFAT —0THEN5265 
5260 IFLX >42ANDLX<30THENPRINTm(HOME)"SPC<3)LEFT* < D * . 1 7 
- A T ) " (DOWN)(LEFT)(WHT)(SH » } " i A T « A T - l 
5263 IFDE-0THEN5275 
3270 I FL X >56 ANDL X <, 66 THE NPRI NT " {HOME} "SPC <3) LEFT* (D* . 17 
- D E ) " (DOWN;(LEFT)(WHT){SH « } " i D E » D E - l 
3273 IFSU-0THEN3283 
3280 IFLX .'78ANDL X< 86THENPRINT" (HOME)"SPC(7 )LEFT* (D* ,17 
-SU>" (DOWN)(LEFT)(WHT)(SH » ) " l S U - S U - 1 
3283 IFRE»0THEN3295 
3290 IFLX >88ANDLK<98THENPRINT"{HOME)"SPC < 9 ) L E F T * ( D * , 1 7 
- R E ) " (DOWN)(LEFT){WHT}(SH • ) " i R E - R E - 1 
3 2 9 3 GOTO760 
5 3 0 0 REM • » VOICES • • 
5305 IFLX>146ANDLX<170THEN3360 
5 3 1 0 IFLX>202THEN700 
5 3 1 3 IFS2—0THENS2—11 GOTO700 
5 3 2 0 IFS2-1THENS2-0 IGOTO700 
3 3 6 0 IFS1-1THENS1-0iGOTQ700 
3 3 7 0 1FS1-0THENS1-1IGOTO700 
5400 REM • • RM AND SY • • 
5403 IFL X >132ANDL X<170THEN3470 
3410 IFLX>130ANDLX<146THEN5420 
3 4 1 3 GOTO700 
5 4 2 0 ;iFRM-lTHENRM-0tGOTO344B. 
5425 IFRM-0THENRM-11SY-01GOTO3440 
5430 IFSY—1THENSY—0t GOTO3440 
5435 IFSY-0THENSY-1 I RM-0 
5440 IFWA *-"T"ANDRM-1T HENWA—21 
5 4 4 3 1FWA* —"T"ANDSY—1THENWA—19 
5445 IFWA*—"S"ANDRM-1THENWA—37 
5448 IFWA*-"S"ANDSV-lTHENWA-33 
5450 IFWA*-"P"ANDRM-lTHENWA-69 
5433 1FWA*—"P"ANDSY—1THENWA—67 
5435 IFWA*-"N"ANDRM-1THENWA-133 
5438 IFWA*-"N"ANDSY-1THENWA-131 
5 4 6 0 IFWA*-"T"ANDRM-0ANDSY-0THENWA-17 
5465 IFWA*—"S"ANDRM—0ANDSY—0THENWA—33 
5470 IFWA*—"P"ANDRM-0ANDSY-0THENWA-65 
5 4 7 3 IFWA*—"N"ANDRM—0ANDSY—0THENWA—129 
5480 GOTO760 
5500 REM • • WAVEFORMS • • 
5510 IFHY >72ANDHY< 82THEN5320 
5 5 1 3 GOTO700 
5 5 2 0 IFLX >122ANDL X<136THENWA-171RM-01SY-01 WA*-"T" 
5 5 2 5 IFLX>146ANDLX<162THENWA-33iRM-01SY-01WA*-"S" 
5 5 3 5 IFLX >170ANDL X<1S6THENWA—65» RM-01SY-01 WA* —"P" 
3 5 4 3 IFLX >194ANDLX< 210THENWA—1291RM-01SY-01 WA* —"N" 
3 5 3 0 6OTO700 
5 6 0 0 REM » • PWR • » 
5 6 1 0 IFLX >50ANDLX< 60THEN5620 
5 6 1 5 GOTO700 
5620 IFHY >64ANDHY< 74ANDPW<100THENPW-PW+1 
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5425 1FHY >80ANDHY<90ANDPW>0THENPW-PW-1 
5630 GOSUB3000 
3 6 5 0 IFPEEK(56320 >"111THEN5620 
5660 GOTO700 
5700 REM • • OSC.3 FREQ • • 
5710 IFHY>152ANDHV<162THEN5B00 
5715 IFMY>136ANDHY\146THEN5725 
5720 GOTO700 
5725 K1-PEEK<I97> 
5730 IFK1«4ANDOF<63534THENOF-OF*1 
5735 I F k l - 5 A N D O F < 6 5 5 2 4 T H E N 0 F - 0 F * l 0 
5 7 4 0 IFK1-6ANDOF<65434THENOF-OF+100 
5 7 4 5 IFK1-3AND0F < 64534THEN0F-0F*1000 
5750 IFK1-0THEN5800 
5 7 5 5 GOSUB3100 
5760 GOT05725 
5800 K1"PEEK(197) 
5605 IFK1-4AND0F>1TMEN0F-0F-1 
5B10 IFK1-5ANDOF>10THENOF-OF~10 
5815 IFK1 - 6 AN DOF > 100 T HENOF -OF - 1 0 0 
5820 IFK1-3ANDOF>1000THENOF»OF-1000 
5830 IFK1-0THEN5900 
5835 GOSUB?10P 
5840 GOTO5800 
5900 IFOF >255THEN5950 
5905 LF-OF»HF-0iGOTO700 
5950 L F - 2 5 5 i I M - Q F - 2 5 5 i H F - I M / 2 5 6 
5955 GOTQ760 

ULTRALIST 
>Mark Franklin • Spectrum 
• 69 The Heights, Northolt, 

Middlesex 
This program allows you to 
produce decent looking 
listings on an RS-232 
printer, connected to the 
Interface I. It indents the 
lines so that the oniy 
things which can be seen 
in the left hand column are 
the line numbers. It also 
prints up page numbers for 
printers using single 

l isting /, 

sheets of paper, and allows 
any number of characters 
per row. It lets you list out 
a particular range of line 
numbers from a program, 
so that there is no need to 
waste paper printing 
unwanted lines. 

To enter the program, 
run the machine code 
loader given. Once you get 
the message "DATA OK" 
the loader gives you a 
chance to customise it to 
the size of your own 
printer. Once this is done 
save it to microdrive using 

the command:-
SAVE*"m";1;"ULTRALIST"C-
ODE 64000,1000 

The program requires 
four parameters In a 
special order. However, if 
only two are given, the 
other two will be given an 
assumed value. Similarly, if 
none are given, all four will 
be assumed. They are 
specified in a Rem 
statement in line 9999. 

The order they are given 
is: Start line No, finish line 
no, start page no, listing 
width-5. They should be 
written with spaces 
between them. The last 
one, listing width, is the 
number of characters 
printed per line, and can be 
adjusted to allow room for 
comments on the right 
hand side. If this is not 
specified, it willbe set to 
the printer width value. The 
start page number is 
included so that individual 
pages can be printed, if 
oniy a small alteration is 
made to what that page 
previously read. 

One the parameters have 
been entered, type 
RANDOMISE USR 64000 

It will now begin 
printing. When it reaches 
the bottom of the sheet of 
paper, the boarder will go 
red. This is a signal that 

you casn set up the next 
sheet of paper and press 
any key to resume the 
listing. 

If, at any time you wish 
to abort the listing, press 
the "A" key until the border 
goes blue. It will now 
finish printing the current 
line. 

The program was written 
with the Brother EP-22 
printer in mind. The pound 
symbol code on this 
printer is different to that 
of the Spectrum. If your 
printer is not like this, then 
POKE 64557,0 and POKE 
64558,0. 

Also, all graphics are 
printed as "?". I have 
included a demo program 
and a listing which if 
produced itself show the 
main features. 

To change the operating 
BAUD rating, initially set at 
300 Bd. Type in the 
following instructions:-
FORMAT "t"; Baud rate. 
POKE 64212, PEEK 23747 
POKE 64213, PEEK 23748 

I will be pleased to 
answer any inquiries about 
the program if an SAE is 
sent to Mark Franklin, 69 
The Heights, Northolt, 
Middlesex, UB5 4BP. I can 
also supply a ready made 
copy on tape for £2.00 and 
on Microdrive for £3.50. 

CLS 10 PAPER 0: IMC 7; BRIGHT 1 BORDER 0: 
15 PRINT AT 0,11; INK 5; "ULTRALIST" 
30 PRINT ' IKK 6; E*mple of p i r i M K r i ' 
40 PRINT Start l int 10" 
50 PRINT - Flnlah lina 1033" 
60 PRINT " P»9« no. 34" 
70 PRINT • Pa»o width 50 

100 PRINT ••" 9999 REH 10 1033 34 50̂  
1000 FOR f=USR TO USR READ a: P0K 
E f.a: NEXT f 
1010 DATA 16,40,40,69,69,130,130,130,130,126 
.128.126,120,0,0.0.64,160,160,16,16,6,4 3,72, 
72.72.106.72.72.64,64,64 
1020 PRINT AT 18,25;" ~;?AB 25;" " 
1030 RANDOMIZE USR 64080 
9999 REM 10 1033 34 50 

l isting 2. 

P»REM 
1985, Mark Frank l in 
10 CLEAR 63999 
15 POKE 2 3 6 9 2 , 2 5 5 
20 FOR f - 6 4 0 0 0 TO 6 4 9 9 1 STEP 16 
25 LET c=0 
30 FOR <j=f TO f + 1 5 
40 READ a 
45 I F a>500 THEN GO TO 200 
50 LET c = c + « 
60 POKE g . a 
70 NEXT g 
60 READ a 
90 I F c<>a THEN GO TO 200 
95 PRINT ( f - 6 4 0 0 0 ) / 1 6 * 1 0 + 1 0 0 0 ; " 

OK" 
100 NEXT f 

110 PRINT ' FLASH 1;"DATA OK" 
130 INPUT " E n t e r no . o f rowa par l i 

no on your p r i n t e r . . . . " ; 1 
140 POKE 6 4 1 6 7 , 1 - 4 : POKE 6 4 7 7 5 . 1 - 5 
150 INPUT " E n t e r no. o f rows t o be 

p r i n t e d per page " ; r 
160 POKE 6 4 4 4 2 . r 
190 STOP 
200 PRINT FLASH 1;'ERROR AT " ; < f - 6 

4 0 0 0 ) / l 6 * 1 0 + 1 0 0 0 : STOP 
1000 DATA 2 3 7 , 9 1 , 1 2 3 , 9 2 , 3 3 , 1 9 0 , 2 5 3 , 3 
4 , 1 2 3 , 9 2 . 3 3 , 1 1 4 , 2 5 3 , 6 , 7 6 . 1 2 6 , 1 8 7 6 
1010 DATA 3 5 , 2 1 5 , 1 6 . 2 5 1 , 2 3 7 . 8 3 , 1 2 3 , 9 
2 , 4 2 , 7 5 . 9 2 , 4 3 , 4 3 , 1 2 6 , 2 5 4 , 1 3 , 1 7 4 0 
1020 DATA 3 2 , 2 5 0 . 3 5 , 1 2 6 , 2 5 4 , 3 9 . 4 0 . 9 . 
4 3 , 4 3 , 4 3 , 1 2 6 , 2 5 4 , 3 9 , 1 9 4 , 8 2 , 1 6 0 9 
1030 DATA 2 5 3 , 3 5 , 1 2 6 , 2 5 4 , 1 5 . 1 9 4 . 8 2 , 2 
5 3 . 3 5 , 3 5 , 3 5 , 1 2 6 . 2 5 4 , 2 3 4 , 1 9 4 , 8 2 , 2 2 0 7 
1040 DATA 2 5 3 , 2 0 5 , 2 0 , 2 5 3 , 2 3 7 , 8 3 , 2 2 7 , 
2 5 3 . 5 6 , 3 3 . 2 0 5 , 2 0 , 2 5 3 . 2 3 7 , 8 3 . 2 2 9 . 2 6 4 7 
1050 DATA 2 5 3 , 5 6 , 4 3 , 2 0 5 , 2 0 , 2 5 3 , 1 2 3 . 5 
0 , 2 2 6 , 2 5 3 , 5 6 , 4 8 , 2 0 5 , 2 0 , 2 5 3 , 1 2 3 , 2 1 8 7 
1060 DATA 5 0 . 2 2 4 . 2 5 3 , 1 2 6 , 2 5 4 , 1 3 , 4 0 , 5 
0 , 1 9 5 . 0 2 , 2 5 3 , 2 0 5 , 2 2 3 , 2 5 2 , 1 1 , 1 7 . 2 2 4 8 
1070 DATA 1 4 , 3 9 , 2 3 7 , 8 3 . 2 2 9 , 2 5 3 . 2 0 5 . 0 
, 2 5 3 . 2 0 5 . 6 . 2 5 3 , 2 4 . 4 5 . 2 0 5 . 2 2 3 . 2 2 7 4 
1080 DATA 2 5 2 , 2 0 5 , 2 3 4 , 2 5 2 , 2 0 5 . 0 , 2 5 3 . 
2 0 5 . 6 , 2 5 3 , 2 4 , 3 1 . 2 0 5 , 2 2 3 , 2 5 2 . 2 0 5 . 2 6 0 5 
1090 DATA 2 3 4 , 2 5 2 , 2 0 5 , 1 2 , 2 5 3 , 2 0 5 , 6 . 2 
5 3 . 2 4 . 1 7 . 2 0 5 . 2 2 3 . 2 5 2 . 2 0 5 . 2 3 4 . 2 5 2 . 2 8 3 
2 
1100 DATA 2 0 5 , 1 2 , 2 5 3 , 5 8 , 2 2 4 , 2 5 3 , 2 5 4 , 
7 1 . 2 1 0 , 8 2 . 2 5 3 . 5 5 . 6 3 , 2 0 5 , 8 4 , 2 5 3 , 2 5 3 5 
1110 DATA 2 2 9 , 4 2 , 2 2 9 , 2 5 3 , 3 4 . 2 2 7 , 2 5 3 . 
2 0 5 . 8 4 . 2 5 3 , 3 2 . 7 . 3 5 , 3 5 , 9 4 , 3 5 , 2 0 4 7 

1120 DATA 8 6 . 3 5 . 2 5 , 3 4 . 2 2 9 , 2 5 3 . 2 2 5 , 3 4 
, 2 2 7 , 2 5 3 , 1 7 5 . 5 0 . 2 2 5 . 2 5 3 , 1 0 3 , 1 1 1 , 2 3 1 8 
1130 DATA 3 4 , 2 2 2 , 2 5 3 , 3 3 , 1 9 0 . 1 , 3 4 , 1 9 5 
, 9 2 , 4 2 . 2 2 7 . 2 5 3 . 6 2 , 2 5 3 . 2 1 9 . 2 5 4 , 2 3 6 4 
1140 DATA 2 3 0 , 1 , 3 2 , 1 4 . 5 8 . 7 2 . 9 2 , 2 3 0 . 5 
6 . 2 0 3 . 6 3 . 2 0 3 . 6 3 . 2 0 3 . 6 3 . 2 U . 1 7 9 4 
1150 DATA 2 5 4 , 2 0 1 , 2 2 9 , 5 8 , 2 2 4 , 2 5 3 , 7 1 , 
5 . 5 , 1 9 7 . 6 2 , 3 2 , 2 0 7 , 3 0 . 1 9 3 , 1 6 , 2 0 3 7 
1160 DATA 2 4 8 . 6 2 . 6 0 . 2 0 7 , 3 0 , 6 2 , 9 7 . 2 0 7 
. 3 0 , 6 2 , 1 0 3 , 2 0 7 . 3 0 , 6 2 , 1 0 1 , 2 0 7 . 1 7 9 5 
1170 DATA 3 0 , 6 2 . 3 2 . 2 0 7 , 3 0 , 5 8 , 2 2 6 , 2 5 3 
, 7 9 . 6 . 0 , 2 0 5 . 2 4 8 . 2 5 1 , 6 2 . 1 3 . 1 7 6 2 
1180 DATA 2 0 7 , 3 0 . 2 2 5 , 6 2 . 0 . 5 0 . 2 2 2 . 2 5 3 
. 5 8 , 2 2 2 , 2 5 3 . 2 0 3 , 1 2 7 , 4 0 , 6 . 6 2 , 2 0 2 0 
1190 DATA 0 , 5 0 , 1 9 8 . 9 2 , 2 0 1 , 2 2 9 . 6 6 . 3 5 , 
9 4 , 3 5 . 2 0 5 , 2 3 1 , 2 5 1 , 6 2 , 3 2 , 2 2 9 , 2 0 3 0 
1200 DATA 2 0 7 , 3 0 . 2 2 5 , 9 4 , 3 % . 6 6 , 2 1 3 , 6 2 
, 2 5 3 . 2 1 9 , 2 5 4 , 2 3 0 . 1 . 3 2 . 1 2 . 2 2 9 . 2 1 8 2 
1210 DATA 3 3 , 2 2 2 . 2 5 3 , 2 0 3 . 2 5 4 . 2 2 5 , 6 2 . 
1 , 5 0 , 1 9 8 , 9 2 , 3 5 , 3 4 . 2 3 1 . 2 5 3 . 1 2 6 . 2 2 7 2 
1220 DATA 2 5 4 , 5 6 , 4 0 , 6 , 2 5 4 . 2 0 3 . 4 0 , 2 . 2 
4 . 7 . 2 2 9 , 3 3 . 2 2 2 , 2 5 3 . 2 0 3 . 2 0 6 . 2 0 3 4 
1230 DATA 2 2 5 . 2 5 4 . 9 6 , 2 0 2 . 4 5 , 2 5 2 . 2 5 4 . 
1 6 5 , 2 1 0 . 5 5 , 2 5 2 , 2 5 4 . 1 2 8 . 4 8 , 1 0 0 . 2 5 4 . 2 7 
94 
1240 DATA 3 2 . 2 1 0 . 4 7 , 2 5 2 . 2 5 4 . 1 3 . 4 0 . 1 1 
. 2 5 4 , 1 4 , 3 2 , 1 8 7 , 3 5 , 3 5 , 3 5 . 3 5 . 1 4 8 6 
1250 DATA 3 5 , 2 4 , 1 8 0 , 2 0 5 . 1 5 5 . 2 5 2 , 3 3 , 2 
2 2 . 2 5 3 , 2 0 3 , 1 3 4 , 2 0 9 . 2 2 5 . 1 9 . 1 9 . 1 9 , 2 1 8 7 
1260 DATA 1 9 , 2 5 , 2 3 7 , 9 1 . 2 2 9 . 2 5 3 . 1 2 2 , 6 
1 , 1 6 6 , 4 8 , 4 , 1 2 3 , 6 1 . 1 8 9 , 2 1 6 . 2 2 9 . 2 0 9 5 
1270 DATA 3 3 . 2 2 3 . 2 5 3 , 5 4 , 0 . 3 5 , 3 5 . 5 2 , 1 
2 6 , 2 5 4 . 6 0 . 5 6 . 3 4 . 5 4 . 0 , 3 5 , 1 3 0 4 

(continued on page 121) 
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TECHNICAL DETAILS 
3.5" 250 K disc drive 
Double density disc interlace 
Parallel printer interface 
Joystick interface 
Video monitor interface 
Peripheral through connector 
Built-in power supply 
Utilities on ROM including format and verity 
RAM disc facility 
Random access tiles fully supported 
Connections for second drive upgrade 
Comprehensive user manual 
Total: £ W.95 inc. VAT 

"Recommended" - Sinclair User Buyers' Guide 

Discovery -
helps your 
Spectrum 
make all 
the best 
connections 
for only £199-95 

In one simple step you can now transform your 
Spectrum into a complete computer system. 
Discovery from Opus Supplies is a sophisticated 
computer nerve centre combining not just a 
powerful disc drive and double density disc 
interface but the most comprehensive range of 
interfaces capable of running printers, monitors, 
joysticks and other peripherals 

No other system can offer your Spectrum so 
many options - allowing you to play the very latest 
games or providing facilities for serious business use 
Discovery's specification includes over £300 worth 
of Spectrum peripherals and yet, at just £199.95, this 
remarkable all-in-one system costs less than a disc 
drive and interface combination. 

Just connect Discovery to the rear of your 
Spectrum and you've started the transformation. 
Now you have immediate access to the very latest 
Japanese " disc drive controlled via a powerful 
and ingenious double density disc interface The 
unit's built-in power supply feeds both Discovery 
and your computer allowing you to dispense with 
your Sinclair power supply 

The Opus system takes no user memory from 
your computer giving you full compatability with 
all tape-based software including programs 
designed for use with microdrive and Discovery 
even has its own RAM disc allowing you super fast 
access times 

Now the choice is yours Connect up a joystick or 
a printer to the built-in Discovery interfaces link-up 
to a video monitor or incorporate your own choice 
of peripheral using the through connector. 

Whether you choose Discovery for games or 
business use you can rely on a complete range of 
readily available disc software produced by many 
of Britain's leading software companies, and our 
price of £199.95 includes an unbeatable two-year 
free warranty and free delivery 

Discovery is available nationwide from Boots 
and from all good computer stores across the 
country Ring us now on 0737-65080 for details of 
your nearest dealer, or to order your Discovery. 

Trade and export enquiries welcome. 
•Price quoted refers to Discovery unit only. 

Opus. 
A . ( L| HIV MI|1|<IH-S I HI 

Opus Supplies Ltd, 
55 Ormside Way, 
Holmethorpe Industrial Estate, 
Redhill, SURREY RH1 2LW. 



CUMANA 
Special Price Offer! 
For BBC MICRO USERS! 

CSX100M 40 TRACK 
SINGLE SIDED (100K) DISK DRIVE. 

o N ™ £ 6 9 - 9 5 
Inclusive of VAT and delivery 

E and OE LIMITED QUANTITIES ONLY BBC is a registered trademark of Acom Computers Ltd. 

ORDER FORM (CSX100M OFFER) YOUR COMPUTER JANUARY 
To: CUMANA LIMITED. THE PINES TRADING ESTATE, BROAD STREET, GUILDFORD, SURREY GU3 3BH TEL: 0483 503121 

Please rush me: (Qty) CSX100M disk drive(s) 
I enclose cheque/PO* for or debit my access/visa* card no 'Delete as applicable 

NAME 

>-0, ADDRESS 
Co, 

Or, 

^ a 
Tel: 
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1280 DATA 5 2 , 6 2 , 2 , 2 1 1 . 2 5 4 . 1 7 5 . 2 1 9 . 2 5 
4 , 2 3 0 . 3 1 , 2 5 4 . 3 1 . 4 0 . 2 4 7 . 5 8 , 7 2 , 2 1 9 2 
1290 DATA 9 2 , 2 3 0 , 5 6 , 2 0 3 , 6 3 , 2 0 3 , 6 3 . 2 0 
3 . 6 3 . 2 1 1 , 2 5 4 , 2 2 5 . 1 9 5 . 2 2 0 , 2 5 0 . 2 2 5 . 2 7 5 
6 
1300 DATA 1 9 5 . 4 0 . 2 5 1 . 6 2 . 6 3 . 2 4 , 7 2 . 2 2 9 
. 2 3 5 . 1 . 2 4 . 2 5 2 . 2 0 5 . 7 , 2 5 2 . 1 . 1 9 1 3 
1310 DATA 1 5 6 , 2 5 5 . 2 0 5 . 7 , 2 5 2 , 2 2 9 . 1 9 3 , 
2 2 5 . 2 2 9 , 1 9 7 . 2 2 5 . 1 , 2 4 6 . 2 5 5 , 2 0 5 , 7 , 2 8 8 7 
1320 DATA 2 5 2 . 1 2 5 , 2 0 5 . 2 4 . 2 5 2 , 2 2 5 , 2 0 1 
, 1 7 5 . 9 . 6 0 . 5 6 . 2 5 2 . 2 3 7 , 6 6 . 6 1 , 4 0 , 2 2 4 0 
1330 DATA 1 2 , 2 2 9 . 3 3 . 2 2 2 . 2 5 3 , 2 0 3 , 1 9 8 . 
2 2 5 , 3 0 , 4 8 , 1 3 1 . 2 4 . 1 1 . 2 2 9 , 3 3 , 2 2 2 . 2 1 0 3 
1340 DATA 2 5 3 . 2 0 3 , 7 0 . 2 2 5 . 3 2 , 2 4 2 , 6 2 . 3 
2 . 2 2 9 . 2 0 7 , 3 0 , 2 2 5 , 2 0 1 . 6 2 , 1 5 6 , 2 2 9 , 2 4 5 8 
1350 DATA 2 0 5 . 1 5 5 . 2 5 2 , 2 2 5 . 1 9 5 , 7 1 . 2 5 1 
. 2 2 9 . 2 4 5 . 2 1 4 , 1 6 5 . 1 7 . 1 4 9 , 0 , 2 0 5 . 6 5 . 2 6 4 
3 
1360 DATA 1 2 . 2 4 1 , 2 4 5 , 2 5 4 . 2 0 6 , 5 6 . 9 , 3 3 
. 2 2 2 , 2 5 3 . 2 0 3 , 7 8 , 3 2 . 6 1 . 2 4 . 1 2 . 1 9 4 1 
1370 DATA 2 5 4 . 2 0 2 . 4 8 . 5 5 . 2 5 4 . 1 9 9 . 4 8 . 4 
. 2 5 4 , 1 9 7 . 4 8 . 4 7 . 2 6 . 2 3 0 . 1 2 7 . 2 0 5 . 2 1 9 8 

1380 DATA 1 3 3 , 2 5 2 , 2 6 , 1 9 , 1 3 5 . 4 8 , 2 4 5 . 2 
4 1 . 2 5 4 . 2 1 3 . 4 8 . 4 0 . 2 5 4 . 2 1 1 . 4 8 , 1 2 . 2 1 7 9 
1390 DATA 2 5 4 . 2 0 2 . 4 8 , 3 2 . 2 5 4 , 1 9 9 . 4 8 , 4 
, 254 . 1 6 8 . 4 8 , 2 4 , 3 3 . 2 2 2 . 2 5 3 . 2 0 3 . 2 2 4 6 
1400 DATA 1 4 2 , 2 2 5 , 1 9 5 . 7 1 . 2 5 1 . 2 1 3 , 2 0 5 
. 1 5 5 . 2 5 2 . 2 0 9 . 2 0 1 . 6 2 . 3 2 . 2 1 3 . 2 0 5 , 1 5 5 . 2 
786 
1410 DATA 2 5 2 . 2 0 9 . 2 4 . 2 0 0 , 6 2 . 3 2 . 2 0 5 , 1 
5 5 . 2 5 2 . 2 4 . 2 2 5 . 2 0 7 , 3 0 . 3 3 . 2 2 3 . 2 5 3 , 2 3 8 6 
1420 DATA 1 2 6 . 3 5 , 6 0 , 1 9 0 . 3 2 . 3 5 . 3 5 . 5 2 , 
4 2 . 2 3 1 , 2 5 3 . 6 2 . 1 4 , 3 5 . 1 9 0 . 2 0 4 . 1 5 9 6 
1430 DATA 2 0 5 . 2 5 2 . 6 2 . 1 3 . 1 9 0 . 4 0 . 1 7 . 4 3 
. 1 9 0 , 4 0 , 1 3 , 3 5 , 2 0 7 . 3 0 , 6 . 5 , 1 3 4 8 
1440 DATA 1 9 7 . 6 2 , 3 2 . 2 0 7 , 3 0 . 1 9 3 , 1 6 . 2 4 
8 . 1 7 5 , 5 0 . 2 2 3 . 2 5 3 , 2 0 1 , 3 5 . 3 5 , 3 5 , 1 9 9 2 
1450 DATA 3 5 . 3 5 . 3 5 . 2 0 1 . 5 5 . 6 3 . 2 2 9 . 1 9 7 
, 2 2 5 , 2 3 7 . 8 2 , 5 6 . 1 1 7 . 2 2 5 , 2 0 1 , 2 3 7 , 2 2 3 0 
1460 DATA 9 1 , 2 2 7 . 2 5 3 . 1 . 1 4 . 3 9 , 2 0 5 , 2 1 2 
, 2 5 2 , 2 0 1 . 2 3 7 . 7 5 . 2 2 9 , 2 5 3 . 2 3 7 , 9 1 . 2 6 1 7 
1470 DATA 2 2 7 , 2 5 3 . 2 0 5 , 2 1 2 , 2 5 2 . 2 3 7 . 9 1 
. 2 2 9 , 2 5 3 , 1 , 1 4 , 3 9 . 2 0 5 . 2 1 2 , 2 5 2 . 2 0 1 . 2 8 8 
3 
1480 DATA 6 2 , 1 , 5 0 . 2 2 6 , 2 5 3 , 2 0 1 , 6 2 , 7 0 . 
5 0 . 2 2 4 . 2 5 3 , 2 0 1 , 5 8 . 2 2 6 . 2 5 3 , 2 5 4 , 2 4 4 4 
14 90 D A T A - 1 0 0 . 4 8 . 6 3 , 2 0 1 . 1 7 . 0 . 0 , 3 5 , 1 2 

6 . 2 5 4 , 3 2 . 4 0 . 2 5 0 . 2 5 4 , 1 3 . 4 0 . 1 4 7 3 
1500 DATA 4 2 , 2 0 5 , 2 7 , 4 5 . 5 6 . 4 4 . 6 , 9 . 2 2 9 
. 2 1 3 , 2 2 5 . 2 5 , 1 6 . 2 5 3 , 2 0 9 . 2 6 . 1 6 3 0 
1510 DATA 2 1 3 . 2 1 4 , 4 6 , 9 5 , 2 2 . 0 . 2 5 . 2 3 5 . 
2 2 5 . 3 5 , 1 2 6 . 2 5 4 , 1 3 , 4 0 , 7 . 2 5 4 . 1 8 0 6 
1520 DATA 3 2 . 3 2 . 2 2 2 . 5 5 . 6 3 . 2 0 1 , 6 2 , 1 , 5 
0 . 2 2 2 . 2 5 3 , 5 8 . 2 2 2 , 2 5 3 . 2 5 4 . 1 . 1 9 8 1 
1530 DATA 5 5 . 2 0 1 , 2 0 7 . 2 5 . 4 2 , 8 3 . 9 2 . 7 0 . 
3 5 , 7 8 , 3 5 , 9 4 , 3 5 , 6 6 . 3 5 , 2 2 9 , 1 4 0 2 
1540 DATA 4 2 , 2 2 7 , 2 5 3 , 2 3 7 . 6 6 . 2 2 5 , 5 6 . 5 
, 4 0 , 3 , 2 5 . 2 4 . 2 3 4 . 4 3 . 4 3 . 4 3 . 1 5 6 6 
1550 DATA 4 3 , 2 0 1 . 1 6 . 5 . 1 9 . 1 , 1 7 . 0 , 3 2 , 3 
2 . 3 2 . 3 2 . 3 2 , 3 2 . 3 2 , 3 2 , 5 5 8 
1560 DATA 3 2 , 3 2 . 3 2 . 8 5 . 7 6 , 6 4 . 8 2 , 6 5 . 7 6 
. 7 3 , 8 3 , 8 4 , 3 2 , 3 2 , 3 2 . 3 2 . 9 3 2 
1570 DATA 3 2 . 3 2 , 3 2 , 3 2 . 3 2 . 3 2 , 1 6 . 5 , 1 4 4 
. 1 4 6 , 1 6 , 7 , 3 2 . 3 2 , 3 2 , 3 2 . 6 5 4 
1580 DATA 3 2 . 3 2 , 3 2 , 1 2 7 , 3 2 , 3 2 , 7 7 , 9 7 , 1 
1 4 . 1 0 7 . 3 2 . 7 0 . 1 1 4 . 9 7 . 1 1 0 , 1 0 7 , 1 2 1 2 
1590 DATA 1 0 8 , 1 0 5 , 1 1 0 . 3 2 , 3 2 , 3 2 , 3 2 . 3 2 
. 3 2 , 3 2 . 1 6 . 6 . 1 4 5 . 1 4 7 , 1 6 , 4 0 . 9 1 7 
1600 DATA 4 0 . 6 9 . 6 9 . 1 3 0 . 1 3 0 . 1 3 0 , 1 3 0 . 1 
2 8 , 1 2 8 , 1 2 8 , 1 2 8 , 0 , 0 , 0 , 6 4 . 1 6 0 , 1 4 34 
1610 DATA 1 6 0 . 1 6 . 1 6 . 8 . 4 3 . 7 2 . 7 2 . 7 2 . 1 0 
6 . 7 2 , 7 2 . 6 4 , 6 4 , 6 4 . 0 . 0 , 9 0 1 

SCREEN 
DUMP 

*Nick Godwin • Amstrad * 
Eyemouth, Berwickshire 
Since I obtained a Brother 
M-10009 printer I have, of 
course, been plugging-in 
various routines to try and 
fully utilise its capabilities. 
However, because for some 
reason beyond my 
comprehension the 
Amstrad CPC 464 does not 
send bit 7 to the printer, 
some 50 per cent of the 
excellent printer characters 
are unavailable to me. in 
fact, I can't even get the 
printer's £-sign! 

I therefore quickly 
became interested in the 
idea of a screen-dump, and 
have been plugging in 
every such program that I 
have been able to find. 

Listing 1. 

However, I was unable to 
find one that satisfied my 
needs, so I decided to 
knuckle down and write my 
own. 

This screen dump is 
different from most in that 
it is designed for A4 size 
paper, somewhat wider 
than usual. Also, rather 
that dumping the whole 
screen, it dumps one line 
only, which is selected by 
sending a parameter — the 
line-number — to the 
machine-code. The whole 
screen can therebye be 
dumped from Basic, if 
required, or any line or set 
of lines that you may 
happen to require. The 
parameter can be either a 
constant or a variable. 

In order to make up the 
additional width, I have 
arranged for the four 
horizontal bits that must 

be interpreted from the 
display to be translated 
into six bits to be set to 
the printer. In order to 
retain squareness, I 
matched this vertically, so 
that each printed character 
is in fact twelve bits high 
rather than the usual eight. 
This has resulted in a 
"chunky" look which I find 
rather nice. Line-drawings, 
such as circles and 
squares, are therefore true 
in shape. 

The Basic Loader 
enables the machine code 
to be placed anywhere in 
Ram above Himen — 
space is reserved if 
necessary. The complete 
code and variables 
occupies 253 bytes. 
Provision is also made for 
printers with a minimum 
line-feed unit of 1/36", 
instead of the 1/72" that is 

available to me — in fact, 
the M-10009 has a 
minimum line-feed 
capability of 1/216", but I do 
not use that in this routine. 

Because the printer has 
to make two passes for 
each line of print, the net 
printing speed is reduced 
accordingly, but this is 
more than compensated 
for by the additional 
graphics capability. In fact, 
anything that can be 
displayed on the screen 
can be copied to the 
printer. Note, however, that 
the graphics origin must 
be 0,0 before the machine 
code is called. 

The machine code does 
not assume ink 0 to be the 
paper ink, but tests to see 
what ink the paper is set 
to. That is the only colour 
not printed — all other 
inks are dumped. 

10 DATA D D , 6 E , 0 , 7 D , F E , 1 A , D 0 , 3 E , 1 A , 9 5 , 2 1 , 8 , 0 , 1 , 1 0 , 0 , 3 D , 2 8 , 3 , 9 , 1 8 , F A , E 
5 , 3 E , I B , C D , x 1 , 0 , 3 E , 4 0 , C D , x 1 , 0 , 3 E , I B , C D , x 1 , 0 , 3 E , 4 1 , C D , x 1 , 0 , 3 E , 6 , C D , x 1 
, 0 , C D , x 2 , 0 , E l , l , 6 , 0 , A 7 , E D , 4 2 , C D , x 2 , 0 , 3 E , l B , C D , x l , 0 , 3 E , 4 0 , C 3 , x l , 0 , 6 , 4 
, 3 E , 2 0 , C D , x l , 0 ; i 0 , F 9 , 3 E , l B , C D , x l , 0 , 3 E , 4 C , C D , x l , 0 
20 DATA 3 E , 2 0 , C D , x l , 0 , 3 E > 3 , C D , x l > 0 , l , 8 0 , 2 , l l , 0 , 0 , C 5 , D 5 , E 5 , 3 E , 0 > 3 2 . x 4 
, 0 , 3 C , 3 2 , x 3 , 0 , 6 , 4 , C 5 , E 5 , D 5 , C D , 9 9 , B B , 4 F , C 5 , C D , F 0 , B B , C l , D l , E l , B 9 , 2 3 > 2 3 
, 2 8 , B , 3 A , x 3 , 0 , 4 F , 3 A , x 4 , 0 , 8 1 , 3 2 , x 4 , 0 , 3 A , x 3 , 0 , C B , 2 7 , 3 2 , x 3 , 0 , C l , 1 0 , D 7 , 3 
A , x 4 E , 0 , F E , 0 , 2 8 , 2 8 , F E , F , 2 0 , 4 , E , 3 F , 1 8 , 2 0 , C B , 4 7 
30 DATA 2 8 , 4 , C B , C 1 , C B , C 9 , C B , 4 F , 2 8 , 4 , C B , C 9 , C B , D 1 , C B , 5 7 , 2 8 , 4 , C B , D 9 , C B , 
E l , C B , 5 F , 2 8 , 4 , C B , E l , C B , E 9 , 7 9 , 3 2 , x 4 , 0 , C D , x l , 0 , E l , D 1 , C 1 , C B , 4 3 , 2 8 , A , C B , 
4 B , 2 8 , 6 , 3 A , x 4 , 0 , C D , x 1 , 0 , 1 3 , B , 7 8 , B I , C 2 , x 5 , 0 , 3 E , A , C D , 2 E , B D , 3 8 , F B , C 3 , 3 1 
, BD, 0 , 0 
40 DATA xxx 
50 CLS:PRINT"EPSON-TYPE SCREEN DUMP by N i c k G o d w i n " : P R I N T : P R I N T : I N P U 
T " S t a r t a d d r e s s (max 4 3 6 5 1 ) " ; a d d r e s s : I F a d d r e s s > 4 3 6 5 1 OR a d d r e s s = 0 
THEN a d d r e s s = 4 3 6 5 1 

(continued on next page) 
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(continued from previous page) 

j = a d d r e s s T O 
80 

P R I N T : P R I N T " A d d r e s s = " ; a d d r e s s : M E M O R Y a d d r e s s - 1 : F O R 
a d d r e s s + 2 5 2 : R E A D a * : I F A S C ( a * ) = 1 2 0 T H E N G O S U B 1 3 0 : G O T O 
7 0 P O K E j , V A L ( " & " + a $ ) 
8 0 N E X T j 
9 0 P R I N T : P R I N T " S e l e c t t h e m i n i m u m l i n e f e e d q u a n t i t y " a v a i l a b l e o n 
y o u r E P S O N C O M P A T I B L E " , " p r i n t e r : " : P R I N T : P R I N T " 1 . . . 1 / 7 2 " : P R I N T : P R I N 
T " 2 . . . 1 / 3 6 " : P R I N T 
1 0 0 I N P U T a : I F a = 2 T H E N P O K E < a d d r e s s + 4 4 ) , 3 
1 1 0 P R I N T : P R I N T " S C R E E N D U M P i s n o w 
C A L L " \ a d d r e s s ; " 1 i n e " : P R I N T : P R I N T ' " 

l o a d e d . ' 
i s C T R L H 

P R I N T : P R I N T " T o o p e r a t e : 

120 
1 3 0 
1 4 0 
1 5 0 
160 
1 7 0 
180 

E N D 
I F a $ = 
I F 
I F 
I F 
I F 

x r 
a S = " x 2 ' 
a * = " x 3 ' 
a $ = " x 4 ' 
a $ = " x 5 " 

T H E N a = a d d r e s s * 2 4 3 
T H E N a = a d d r e s s + 7 1 
T H E N a = a d d r e s s + 2 5 2 
T H E N a = a d d r e s s + 2 5 1 
T H E N a = a d d r e s s + 1 0 6 

P O K E ( j + 1 ) , I N T ( a / 2 5 6 ) : P O K E j , ( a - 2 5 6 # I N T ( P E E K ( j + 1 ) ) ) : j = j + l : R E A D a * 
: R E T U R N 
1 9 0 n = 0 
2 0 0 R E A D a * : I F a S = " x x x " T H E N E N D E L S E n = n + l : G O T O 2 0 0 

SCROLLS 
• 7 " A Bratley • Spectrum 0 
Grimsby, South Humberside 
Here is a set of eight 
versatile, easily used and 
interesting scroll routines 
which can be added to 
your Basic programs to 
clear all or part of a screen 
in one of 8 directions. 

The routines scroll one 
character square at a time 
in the following compass 
directions. 

N, S, E, W. NE, NEW, SE, 
SW. 

The old character square 
is blanked out and its 
attribute is replaced with 
one of your choice. 

The difference between 
these and previously 
published routines is that 
any section of the screen 
can be scrolled in any 
direction and leave any 
colour attribute behind. 
This includes the bottom 
two lines. 

There are only five 
parameters you have to 
supply in order to define 
the section of the screen 
to be scrolled, and below 
are the addresses you 
need to poke for both 16K 
and 48K machines. (16 in 
brackets) 
POKE 64000, (31232), h. 
(1 to 24) 

POKE 64001, (31233), w. 
(1 to 32) 
POKE 64002, (31234), r. 
(0 to 23) 
POKE 64003, (31235), c. 
(0 to 31) 
POKE 64004, (31236), a 
(attribute) 

This defines a box of 
height h, width w, with a 
top left-hand corner at r,c 
(where r and c are the 
normal PRINT AT 
cordinates), to be replaced 
with a new attribute a. 

Height and width most 
always be at least one 
because a box must have 
two dimensions, and care 
must be taken to see that 
the box does not exceed 
the screen limits. 

The attribute is 
calculated in the usual way 
by multiplying the paper 
colour by eight and then 
adding the ink value. If 
bright is required add a 
further 64 to the total so 
far, and finally if Flash is 
required add a further 128. 

After poking the values 
for machine code routines 
to use you will then have 
to select whichever scroll 
direction you require. 

The table below gives 
you the addresses for both 
machines 
DIRECTION 16 K 48K 
N 31241 64009 
S 31253 64021 

E 
W 
NE 
SE 
SW 
NW 

31265 64033 
31277 64045 
31289 64057 
31303 64071 
31317 64085 
31331 64099 

These routines use the. 
values r,c (row, column) to 
calculate the actual 
memory address of the top 
left-hand corner of the box 
and its corresponding 
attribute address. They 
then take the width and 
height of the box and use 
the lower of these two 
valves as a loop counter 
within the machine code to 
repeatedly call the 
appropriate routines until 
the box is cleared. This 
saves using a For Next 
loop in Basic and therefore 
speeds up the scrolling. 
However, this has a slight 
disadvantage in that very 
small boxes are scrolled 
off so fast that the effect 
is lost. 

Because the machine 
code is not relocatable I 
have given two decimal 
dumps for the for the 16K 
and 48K machine. The 16K 
version is entered at 31232 
and the 48K version at 
64000, and both are 654 
bytes in length. 

To enter the code use 
the decimal loader in 
Program 1. There is a 
checksum at the end to 

make sure no data entry 
errors have been made. 
16K Checksum = 73333 
48K Checksum = 83923 

You can obtain a 
printout of the decimal 
dump by typing GOTO 
1000, if an error has been 
made. If you have no 
printer change the LPrint 
statements to Print 
statements and check it on 
the screen. When you are 
sure everything is OK then 
save the code by typing; 
16K SAVE "Scrolls' Code 
31232, 654 
48K SAVE "Scrolls" Code 
64000, 654 

To load the code CLEAR 
31231 for a 16K or 63999 
for a 48K, then Load "" ' 
code. 

I have written a 
demonstration program 
which runs through all the 
routines with different size 
boxes to give you some 
idea of what the routines 
can do. 

A good idea is to set up 
the parameters of the box 
first then load a Screen$ 
from a commercial game 
and finally run a routine to 
clear part of the screen. 
This gives you a very 
interesting effect, 
especially the diagonal 
scrolls. 

(continued on page 125 
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Self Adhesive 
Cassette & Disk Labels 
* 3" & 3 W COMPACT DISK LABELS 
* SINCLAIR MICRODRIVE LABELS 

(ON TRACTOR FEED BACKING PAPER) 

* 24 HOUR SERVICE FROM STOCK 
CASSETTE LABELS ON A4 SHEETS - White only, suitable for printing by offset 
litho or photocopying; 100 labels £3.50; 200 -£6.00; 500-£12.00; 1000*01.86 

CASSETTE LABELS IN ROLLS - Complete with tractor feed backing paper for 
overprinting by computer printer. Available white or tinted blue, pink, green, 
orange, yellow, grey, peach, or cream. Minimum order 500 labels. 
WHITE: 500 - £14.66; 1000 - £20.70; TINTED: 500 • £16.90: 1000 - £24.15 

DISK LABELS • All labels are on tractor feed rolls with tints as above 
96 it 36 mm. WHITE: 500 - £12.75; 1000 - £17.75; TINTED: 500 £15 20; 1000 - £24.65 

3 ' ft 3Vi* COMPACT DISK LABELS • 70 * 69 mm. white or tints as above 
WHITE: 500 £15.55; 1000 £22.05; TINTED: 500 £21.35; 1000 £31.05 

SINCLAIR MICRODRIVE LABELS Side label 28 x 19 mm.. Spine label 31 x 5 
mm. Labels laid out tide by side on tractor feed backing paper 
WHITE: 1000 - £12.15; 2000 £18 72; TINTED: 1000 £16.64; 2000 £32 52 

PRICES INC. VAT & CARRIAGE. SEND STAMP FOR SAMPLES 
& PRICE UST WITH DETAILS OF QUANTITY DISCOUNTS. 

lootaoosttiriaf UNIT A4, SMEED-DEAN CENTRE 
EUROUNK INDUSTRIAL ESTATE 

SITTINGBOURNE, KENT ME10 3RN 
Sittingbourne (0795) 28425 • 24 hrs 

SELF ADHESIVE COMPUTER LABELS • 

BETA BASIC 3.0 
SPECTRUM 4SK 

SINCLAIR USER. JAN. Si (ABOUT RELEASE I.SI: "HAS ESTABLISHED ITSELF AS THE 
STANDARD EXTENDED BASIC FOR THE SPECTRUM...TUR.NS SINCLAIR BASIC FROM A 
GOOD VERSION OF TIIE LANGUAGE TO A FANTASTIC ONE." NOW. WITH RELEASE 
3.0, BETA BASIC BECOMES PROBABLY THE MOST POWERFUL BASIC AVAIL ABIE 
ON ANY A WT MICRO: 

• PROCEDURES - a t e i r l l k Implementation thai l eu YOU estend your BUK ! NO PROC 
keyword l i needed: e.g. you can use command! like: saop a,b or 10.30.5 or 
•dtfup bl I.mm. With parameter passing by value or by reference (Including arraytl, 
LOCAL variable* and recursion. 

• Up to 124 WINDOWS »i th their own attribute* and character t i re . 
• ANY CHARACTER SIZE (giting Irotn I to 64 or more chan/ l ind) . 
• LISTINGS with optional automatic indentation of loops, procedure*, IF, etc. Works 

on existing Spectrum Basic programs tool 

• KEYWORDS (Including the Spectrum Banc oneti can t i l be entered by typing them 
in rull, or by the "nngle entry" method, or both In the same line 

• A Full range of TOOLKIT commands. • EXCEPTIONAL ARRAY and STRING handling. 

• Many powerful GRAPHICS command!. • EXCELLENT EDITOR - last an d convenient. 
• MICRODRIVE commands are improved and much rawer to me. 
• OTHER FEATURES, new or improved, are too many to fully h i t ! DO - LOOP Krurture 

• llh WHILE. UNT1I and EXIT IF. ALTER. ALTO. BREAK, CLEAR, CLOCK. CONTROI 
CODES. DEF KEY. DPOKE, DRAW TO, t HIT, ELSE , FILL. GET. JOIN. KEY1N, muitl-LET. 
LIST a sl ictr, LIS1 DATA. ON, ON ERROR, OVEJt 2, POKE strings. POP. READ LINE. 
REF, ROLL, SCROLL. SPLIT, TRACE, USING. Failer GOTO*. GOSL'Bs and I OR NEXT loopi. 

• 26 POWERFUL FUNCTIONS: AND. OR. XOR. DEC. HEXt, B IN* Ian S1NF, COSE, 
RNDM; CHARS. NUMBER. DPEEK, EOF, FILLED. IN ARRAY. MSTRIXG, ITEM, LENGTH. 
MEMORYS, MEM. MOD. SCRNJ. SHIFTS. STRINGS, TIMES, L5INGS. 

• Spectrum Bade compatible you can run end ing program*. Transferable to Microdrive. 
Wafadrive and other special versions available. 

• Comprehensive AS sue manual. More than SO pages, packed with eiamplea. 

• To show sou Ihe power of Beta Banc's excellent piocrdurrs, we include Ml each lope a 
FREE TURTLE GRAPHICS package.' 

• Upgrades to Release l . t customer*: If you bought direct from us, there Is no need to 
return your casaette . gust Quote the (approiimixe) original purchwe date with your order: 
otherwise return your cassette and [same your wppller. The upgrade prtce o l £ t . 9 i 
(£7.50 overseas) Includes a new manual. Release l . t remain* available, at » reduced 
price Of I S.9S (19.50 overseas). 

• TRANSFORM your Specirum with BETA BASIC 3.0 for Jutt I I4 .»5 luclusls-*: ItlS.SO 
overseas). Or If you want to know more about the program, tend us an &A.E, 

(TICK AS APPROPHIATt) PLEASE SEND ME: 
BETA BASK 3,0. PAYMENT Or 1 H . W (OR £15.50 OVERSEAS) IS ENCLOSED. 
BETA BASIC 10 UPGRADE. PAYMENT OF (IS.SI <17.501 IS EVCLOSFD. 
BETA BASIC l . t . PAYMENT OF « . « I£9.S0> IS ENCLOSED, 
MORE INFORMATION ON . I HAVE/DO NOT HAVE RELEASE l . t ALREADY. 
A STAMPED ADDRESSED ENVELOPE IS ENCLOSED. 

f}ETA SOFT 
SI OXFORD RD. 
MOSELEY 
BIRMINGHAM 
B IJ 9SQ 

WITHOUT OUR1LEARN 
BASIC'YOUR COMPUTER 

IS ONLY PLAYING GAMES.. 
LOGIC 3'S COMPLETE TEACHING PACKS 

FOR TODAYS MOST POPULAR MICROS 

MHBH 

™ & S I C 

Bosed on the leaching methods developed by Professor Andrew Colin of 
Strafhclyde University, Logic 3 is the most comprehensive guide to Basic 
programming currently available. 

Logic 3 Is designed for people who want to keep abreast of the 
computer age, for people who realise Ihot understanding computers is a 
key lo future success af work at school and os a parent 

If you ore thinking af buying, expecting a present, or already have an 
Acom Electron, BBC, Sinclair Spectrum 48K, Dragon 32/64 or Amstrad 
CPC 464/664 you need Logic 3 Leam Basic' too 

Eoch Logic 3 pock contains a 190 page work-book, 2 cassette tapes 
containing 20 programs plus a flow-chart stencil 

0 T Y COMPUTER PRICE TOTAL 

SINCLAIR SPECTRUM 48K 14.95 

ACORN ELECTRON 14.95 

BBC 14.95 

AMSTRAD CPC 464/664 17.95 

DRAGON 32/64 14.95 

C H E Q U E S P.O. PAYABLE TO: LOGIC 3 LTD. TOTAL 

NAME:. 

ADDRESS: 

TEL NO:-

LOGIC 3 
THE KEY 
TO THE 

WORLD OF 
TOMORROW 

• PLEASE TICK BOX IF MORE INFORMATION IS REQUIRED 

Logic 3 Ltd, 
165 Garth Road. Morden, Surrey SM4 4LH, UK. Telephone: 01-3300101, 

Telex: 28704 MMH VANG. Facsimile: 01 -337 5532 
ABCDEFG 

Agents/distributors required outside UK. Export 
enquiries welcome. 



HOME MICROS 
REPAI RED 

A C O R N ; 8 B C mode l B, model B plus. 
Electron; A D A M ( k e y b o a r d only ) 
A M S T R A D C P U (keyboard only), 
ATARI ; 400 800. 400XL. 800XL. 130XE. 
420. 260 A Q U A R I U S , C O L E C O V I 
SION, C O M M O D O R E . VIC20. C16. 
C64. 0128. plus 4. SX64 C P U (keyboard 
only) D R A G O N ; 32. 64, E INSTEIN, 
ENTERPRISE; 64. 128. LYNX; 64 128 
M E M O T E C H , ORIC; a t m o s P S I O N 
organisor S I N C L A I R 
Spectrum. Spectrum +• 
SPECTRA V IDEO, 
T A N D Y TRS 80mode l 1 
All M S X computers 

DISK DRIVES 
REPAIRED 

All 3in., 3Viin., 5%in. disk drives 
including Amstrad onboard 
disk drives 
(this price does not 
include drive heads 
which are subject 
to quotation) 

jCOMKra 

PRINTERS 
REPAIRED 

All dot matrix printers of under 
300 cps 
(this price does not 
include print heads 
which are subject 
to quotation) 

TELEVISIONS & 
MONITORS 

REPAIRED 
All televisions and monitors up 
to 16in. 
(this price does not 
include tubes which 
are subject to 
quotation) 

All repairs include VAT, 
labour, parts, 6 month 

warranty, 
collection and delivery. 

it Fa//6 month guarantee on 
repairs 

it No extra charge for parts 

it Futt soak test before despatch 
it FRCC co flection and delivery 

in mainland UK 

cu^mmm// ^ " 3 9 8 8 ^ 5 5 
COMMODORE 

COMPENDUIM 
CHRISTMAS PACK 
As seen on T.V the perfect introduction to 
family computing, including a Commodore 
64. a C o m m o d o r e data recorder. Adr ian M o l e 
sof tware, an amaz ing graphics programme 
and a music m a k e enabling the 64 to be turn 
ed into a musical keyboard. 
fl.R P f199 99 
Free! Quickshot If 
joystick and extra 
game. 

DISK DRIVE PACK 
This value for money pack includes a C o m 
modore 64 and a 1541 disk drive 
R R P t299 99 

190°° 

Free! 
10 Blank 
Diskettes 280 

Please send me:-
C o m m o d o r e C o m p e n d i u m 
Christmas Pack(s) C 1 9 0 . 0 0 

_ C o m m o d o r e Disk 
Drive Pack(s) C280.00 

— DK Tronics Single Port 
Interface(s) £5,95 

_ DK Tronics Dual Port 
Interface(s) C9.95 

— DK Tronics Keyboard!* )" C 2 5 . 0 0 

- Quickshot ll(s) C6.95 
_ 3 " Diskettes CF2(s) C3 .2S 

I enclose a cheque/Postal Order 

for 
Pleas* debit my Vita/Access 
Barclaycard Account No. 

I I I I I I I l l i n 
Signature 

N a m e 
BLOCK CAPITALS PLEASE 

Address 

ALBANY COMPUTERS 
Albany Works, Queens Road, Thames 

Ditlon, Surrey, Tel: (01J 3 9 8 6 0 5 5 

DK TRONICS 
SINGLE PORT INTERFACE 
The best selling single port interface for your 
Spectrum, suitable for all 
games and all Atar i 
type joysticks. 
R.R.P. C9.95 

DUAL PORT INTERFACE 
This interface a l lows t w o joyst icks to be us 
ed at the same t ime 
and has the same 
characteristics as the 
single port R.R.P. E13.00 

KEYBOARD 
for Spectrum, w i t h 
spacebar 
R.R.P. £29.95 

£25» 

Offers subject to availability 
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• All prices include VAT. P&P ALLOW 14 DAYS DELIVERY 

The wor lds most popular 
joystick w i t h auto 
fire option. 
R.R.P. E l l . 9 5 

Suitable for A M S T R A D 



Hex loader. 

LET tot=tot 

): LET x=x+l 

PRIN 

inpu 
50 

10 DEF FN h(h$)=16*(C0DE h$(l) 
-48-(7 AND h$(1)>"9"))+CODE h$(2 
)-48-(7 AND h$(2)>"9") 

19 REM hfdhd 
20 INPUT "Start ";s 
30 INPUT "Finish "; f 
39 REM fd 
40 FOR n=s TO f STEP 8 
50 LET tot=0: PRINT n;": "; 
60 INPUT h$: PRINT h$; 
70 LET x=0 
80 FOR b = 1 TO LEN h$ STEP 2 
90 LET z=FN h(h$) 

+ 2 

100 POKE n+x,z 
110 LET h$=h$(3 TO 
120 NEXT b 
130 PRINT " = ";: INPUT t: 

T t 
140 IF t o t O t THEN PRINT ' 

t error - try again": GO TO 
150 NEXT n 
160 REM enter STOP to stop 

l isting I. /6h 

31232: 1820000000000000 = 56 
31240: 003A007A47C5CD7C = 111 
31248: 7AC110F9C93A007A = 961 
31256: 47C5CD897AC110F9 = 1190 
31264: C93A017A47C5CD96 = 1005 
31272: 7AC110F 9C 9 3A017A = 962 
31280: 47C5CDA37AC110F9 = 1216 
31288: C9CD717AC5CD7C7A = 1289 
31296: CD967AC110F6C9CD = 1338 
31304: 717AC5CD897ACD96 = 1251 
31312: 7AC110F6C9CD717A = 1218 
31320: C5CD897ACDA37AC1 = 1344 
31328: 10F6C9CD717AC5CD = 1305 
31336: 7C7ACDA37AC110F6 = 1191 
31344: C93A007A473A017A = 633 
31352: B8D047C9CDD47ACD = 1408 
31360: B07ACD0F7CCD4F7B = 1049 
31368: C9CDD97ACDB57ACD = 1458 
31376: 437CCD797BC9CDD4 = 1258 
31384: 7ACDB07ACDD77BCD = 1373 
31392: 017BC9CDD47ACDB0 = 1245 
31400: 7ACDA57BCD2C7BC9 = 1188 
31408: 3A02 7A1809 3A007A = 395 
31416: 3D4F3A027A812100 = 484 
31424: 58A7280747112000 = 422 
31432: 1910FD3A037A856F = 721 
31440: 22077AC93A027A18 = 570 

31448: 093A007A3D4F3A02 = 389 
31456: 7A81210040A72810 = 571 
31464: 47112000197DFE20 = 556 
31472: 30047CC6076710F4 = 744 
31480: 3A037A856F22057A = 588 
31488: C92A077A2B3A017A = 596 
31496: 5F1600193A007A47 = 393 
31504: C5E5E5D12B06003A = 971 
31512: 017A3D4FEDB8233A = 777 
31520: 047A77E111200019 = 544 
31528: C110E5C92A077A3A = 868 
31536: 007A47C5E5E5D123 = 1092 
31544: 06003A017A4F0DED = 516 
31552: B02B3A047A77E111 = 764 
31560: 200019C110E5C92A = 738 
31568: 077A3A007A3D473A = 499 
31576: 017AC5E511200019 = 623 
31584: D1E506004FEDB0E1 = 1161 
31592: C110EFE5D1133D4F = 1045 
31600: 06003A04 7A7 7EDB0 = 722 
31608: C 9 2A07 7A 3A007A3D = 613 
31616: 473A017AC5E5A711 = 862 
31624: 2000ED52D1E50600 = 795 
31632: 4FEDB0E1C110EDE5 = 1392 
31640: D1133D4F06003A04 = 436 
31648: 7A77EDB0C92A057A = 1024 
31656: 3A007A47C5E50606 = 6 9 1 
31664: C5E5E5D12306003A = 963 
31672: 017A3D4FEDB02BAF = 894 
31680: 77E124C110EAE17D = 1173 
31688: C6206FFE2030047C = 803 
31696: C60867C110D6C92A = 975 
31704: 057A3A017A3D856F = 613 
31712: 3A007A47C5E50608 = 691 
31720: C5E5E5D12B06003A = 971 
31728: 017A3D4FEDB823AF = 894 
31736: 77E124C110EAE17D = 1173 
31744: C6206FFE2030047C = 803 
31752: C60867C110D6C92A = 975 
31760: 057A3A007A3D47C5 = 636 
31768: EB627BC6206FFE20 = 1083 
31776: 30047CC60867E506 = 720 
31784: 08C5E5D506003A01 = 712 
31792: 7A4FEDB0D1E11424 = 1104 
31800: C110EEE1C110D8CD = 1302 
31808: 777CC92A057A3A00 = 671 
31816: 7A3D47C5EB627BD6 = 1121 
31824: 206FFEE038047CD6 = 1019 
31832: 0867E50608C5E5D5 = 993 
31840: 06003A017A4FEDB0 = 679 
31848: D1E11424C110EEE1 = 1162 
31856: C110D8CD777CC906 = 1080 
31864: 08C5E5E5D1133A01 = 950 
31872: 7A3D4FAF4777EDB0 = 1040 
31880: E124C110ECC900 = 907 
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l isting 2. 4RK 

64000: 
64008: 
64016: 
64024: 
64032: 
64040: 
64048: 
64056: 
64064: 
64072: 
64080: 
64088: 
64096: 
64104: 
64112: 
64120: 
64128: 
64136: 
64144: 
64152: 
64160: 
64168: 
64176: 
64184: 
64192: 
64200: 
64208: 
64216: 
64224: 
64232: 
64240: 
64248: 
64256: 
64264: 
64272: 
64280: 
64288: 
64296: 
64304: 
64312: 

1 8 2 0 0 0 0 0 0 0 0 0 0 0 0 0 
003A00FA47C5CD7C 
FAC110F9C93A00FA 
47C5CD89FAC110F9 
C93A01FA47C5CD96 
FAC110F9C93A01FA 
4 7C5CDA3FAC110F9 
C9CD71FAC5CD7CFA 
CD96FAC110F6C9CD 
71FAC5CD89FACD96 
FAC110F6C9CD71FA 
C5CD89FACDA3FAC1 
10F6C9CD71FAC5CD 
7CFACDA3FAC110F6 
C93A00FA473A01FA 
B8D047C9CDD4FACD 
B0FACD0FFCCD4FFB 
C9CDD9FACDB5FACD 
43FCCD79FBC9CDD4 
FACDB0FACDD7FBCD 
01FBC9CDD4FACDB0 
FACDA5FBCD2CFBC9 
3A02FA1809 3A00FA 
3D4F3A02FA812100 
58A7280747112000 
1910FD3A03FA856F 
2 207FAC 9 3A02FA18 
093A00FA3D4F3A02 
FA81210040A72810 
47112000197DFE20 
30047CC6076710F4 
3A03FA856F2205FA 
C92A07FA2B3A01FA 
5F1600193A00FA47 
C5E5E5D12B06003A 
01FA3D4FEDB8233A 
04FA77E111200019 
C110E 5C9 2A07FA3A 
00FA47C5E5E5D123 
06003A01FA4F0DED 

64320: B02B3A04FA77E111 = 892 
64328: 200019C110E5C92A = 738 

56 64336: 07FA3A00FA3D473A = 755 
905 64344: 01FAC5E511200019 = 751 
1217 64352: D1E506004FEDB0E1 = 1161 
1318 64360: C110EFE5D1133D4F = 1045 
1133 64368: 06003A04FA77EDB0 = 850 
1218 64376: C92A07FA3A00FA3D = 869 
1344 64384: 473A01FAC5E5A711 = 990 
1545 64392: 2000ED52D1E50600 ~ 795 
1466 64400: 4FEDB0E1C110EDE5 = 1392 
1507 64408: D1133D4F06003A04 = 436 
1474 64416: FA77EDB0C92A05FA = 1280 
1600 64424: 3A00FA47C5E50608 = 819 
1433 64432: C5E5E5D12306003A = 963 
1447 64440: 01FA3D4FEDB02BAF = 1022 
889 64448: 77E124C110EAE17D = 1173 
1536 64456: C6206FFE2030047C = 803 
1433 64464: C60867C110D6C92A = 975 
1714 64472: 05FA3A01FA3D856F " 869 
1514 64480: 3A00FA47C5E50608 = 819 
1757 64488: C5E5E5D12B06003A = 971 
1501 64496: 01FA3D4FEDB823AF = 1022 
1572 64504: 77E124C110EAE17D = 1173 
651 64512: C6206FFE2030047C = 803 
612 64520: C60867C110D6C92A = 975 
422 64528: 05FA3A00F A3D47C5 = 892 
849 64536: EB627BC6206FFE20 = 1083 
826 64544: 30047CC60867E506 - 720 
517 64552: 08C5E5D506003A01 = 712 
699 64560: FA4FEDB0D1E11424 " 1232 
556 64568: C110EEE1C1100 8CD = 1302 
744 64576: 77FCC92A05FA3A00 = 927 
844 64584: FA3D47C5EB627BD6 = 1249 
852 64592: 206FFEE038047CD6 " 1019 
521 64600: 0867E50608C5E5D5 = 993 
971 64608: 06003A01FA4FEDB0 = 807 
905 64616: DIE 114 24C110EEE1 = 1162 
672 64624: C110D8CD77FCC906 = 1208 
996 64632: 08C5E5E5D1133A01 = 950 
1220 64640: FA3D4FAF4777EDB0 = 1168 
644 64648: E124C110ECC900 = 907 

LUCIFER 
tOlaf Astrand • Spectrum • 
Sweden 
First enter the Basic 
program and save it by 
using 
Save "Lucifer" Line 0 

Restart your Spectrum 
and enter code loader 
run it and enter Main Code 
when you have done that 
Enter (Stop) and save code 

with 
Save "MC" Code 46000.950 

Then run code loader 
and enter Sprite Code. 
Address 40074 — 40840 
Save iti 
Save "SPRITES" Code 
40000,850 Restart/Rewind 
and load all parts. 

Controls Are: 
Q=DROP 
A=TAKE 
N = LEFT 
M = RIGHT 
SPACE=JUMP. 

6 LOAD ""CODE : LOAD ""CODE 
7 INK 7: PAPER 0: BORDER 0: CLS 
8 POKE 60000,2: POKE 60001,27: POKE 60003,208: 

POKE 60004,156 
9 RANDOMIZE USR 46640: PRINT AT 3,28;"0" 
10 LET DEPTH»44*8 
11 LET Z=47*8+3 
12 LET OX-INT ((Z-DEPTH)/8) 
13 LET OY*(Z-DEPTH-OX*8)*3 
14 LET OX=OX*3 
15 LET Q=1 
16 LET BOULDER"0 

(continued on page !27i 
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(continued from page 126) 

17 rtiirt AT i t . t t i - T m " 
I* UT PUP-A)000 
if LIT mrr->o*o 
14 LIT T1HI-DOO 
>1 lAIWmln UM Atlll 
H u m i » 
»4 CO ICt )«M 

100 i n IHT 
Il4l LIT IMUII: 00 UU "00 
in ir cot* i i > h no l c t i t - c v i icon t t l l ) 
llti tr U-" ma as to no 
• Mi IP m» co m i iom 
im i tr i I - t T i n co uit woo 
1441 ir t l -TT m a co t i t *ow 
• M i t r < ( • « ' n m o o w » 1000 
IMl i r ' T»I« 00 Mil woo 
l?«i CO Wl '040 
IMl CO Wl MOO 
llli co vat "oo 
110 CO TO 140 

I«I« ip m i iup.z-t><>4 nu» so TO no 
low ir m v u u - o t h u u t v u 
I4A4 U T V K L H l ' K C U O - l 
iom nin AT ),iliHvvoa 
I0M poll U f l l . l 
Kit LIT Z-I-l CO 111* 1000 
tO'O IP 0l-l> TO. U i u u 
io*o mi ooooo,to* 1 

1400 POM 04401,or 
1100 mi 0440).ZM 
1110 KU 04404.1M 
in* uiwniu nn IHJ.0 
11W UTlM 
>010 IF PtCI I M P . l ' O o l TVIH 00 TO 110 
IOM i r muuci*) thu i i i d u 
10*0 UT KXJiaa-OOClMI'l 
144* HUT AT l.tlLOOOLOCII 
I4M UT I ' l l * 
1404 POM HAP*Z,Q 
1410 • l ima 
>414 ir CM ru> UT KETIiia 
MA4 IP PUI IHU-l'IIDt ma UTIIM 
>004 UT, I-l-l 
>000 UTVU 
>014 it tub ur «••< «ttu»« 

Hex loader. 

10 DEF FN Mh*>s)6*(CODE h*< 1) 
-40-{7 AND ht(1>>"9")>*CODE h»<2 
)-4B-(7 AND h*< 2 )>"9") 

19 REM hfdhd 
20 INPITT "Start ";> 
30 INPLTT "Finish ;f 
39 REM fd 
40 FOR n-« TO f STEP 6 
50 LET tot-0: PRINT n;": ' i 
60 INPUT h«: PRINT h»; 
?• LET x=0 
80 FOR b=l TO LEN h» STEP 2 
90 LET «=FN h(ht): LET tot = tot 

• 1 
100 POKE n*x.• 
110 LET h»=h«(3 TO ): LET * 
120 NEXT b 
130 PRINT " = - ; : INPUT t: PRIN 

T t 
140 IF totot THEN PRINT ' 

t error - try again-: GO TO 
150 NEXT n 
160 REM antar STOP to atop 

i n p u 
50 

Machine code. 

UM 
AMIt 
4*414 
4M)1 
4*440 
4*44* 
AMU 

AA4H 
A44U 
MOM 
44I4A 
44111 
44))0 
44)10 
4411* 
4?)** 
441)1 
401*0 
4*1*0 
4*D0 
4*104 
4*101 
4*100 
4*100 
44114 
4*114 
401)1 
401*4 
44140 
40114 

* 0 » i r fill iH*P . l . | ) . t this 40 TO 0040 
4»40 ip m i iMp. i . t ioo run i i n u 
4404 UT Z-Z-l 
A 400 ur.u 
>010 IP n i l IMP-I 'OoO TUX CO TO 110 
MM IP PUI IKAP'I.OXIO m i UT t-I 'Oi CO SCO 

>040 I CO TO :WIT 
>040 IP PUI IMP.0 .1-1)0* m i UT I - I - t i 

00 ICO )440i CO TO [HUT 
MM UT t-t-o-q 
» » GO K l '404 
>0*4 UT 41-lHtTI 
Mto IP COM 1I>H m * UT I 1 K D I 

1 COOl M - U I 
>4*0 IP * | . 'xr THtl IP I W « m i 

go IV) 1*041 UT 4*01 IITUH 
>400 LIT A-D 
>100 ip r t t i nu r . i iQ . i i -o m a >r r u t 

(•uP'O-ixo ran UT i-i*«.m irit 
111* )P PUI Tim UT I - I i l l 
>114 UTUM 
t*I0 tr PtII IMIitilllX Tula llfUHa 
4044 UT At-IHITI 
40M i i a m *!>** Tata u t At-cmi icooi a»-h> 
4004 I I l l - T Tau IP OOtlUU.O TNI* CO IUI 

14401 unu 
0400 UT Z-) .* 
4400 UT A-0 
444) CO M l 1440 
41*4 CO TO **I0 
'010 UT U-1HT I 11-0CPTDI >•> 
1410 UT n>i'MMii «*o 
70*4 IP 4-1 Tala Hit 40044,111, POII 04041,1*0 
7*M IP Q--I m a POII 4044A.117, POU 0000),»» 
)*)4 UT •>••!• 1 
7M0 UT at-11*1 
P144 UT l*<u-Ql>71 
l i t * UT T-lIT 0T>,1 
DM POII 04004,01 
i i*o poii 40414,or 
>)44 UT 01-M'l 
'114 UT Ol-OY.T 
'144 POU 44000.01 
'1V4 POU 4«01.<n 
))01 unmtti km Atiji 
7170 IUWKI I I USB 4*044 

7)to ip n o n • m m m a co TO ' ) » 
)4|4 ir 01*11 ma in oi-i. ut MPTi-ttiPTA.An-

00 fUO IM4l OO TO 7000 
7410 IP 0»-0 m» UT <H.|). UT MPTa-MP-rt AO 

CO 1110 7100 , 00 TO 7440 
'AAD irTiita 
7114 UT a-irr igcm'lM) 
'110 UT L.oonii'm 
7M4 POU 44004.1. 
7»0 POU AOOOJ.l 
7170 MJIMM1ZI t n ** l l> 
7110 H1IT 4T lO.Mi-UWV 
7101 rtllT IT 11,11,MPTB,1 -
7MO UT1IM 
I7i4 UT T in -Tna- i 
)7>4 PI I IT AT U , H i m i " " 
17*4 If TIH>0 nil 0ITT.ua 
77M PI l i t AT 10,1,"IT I I AU. 4*11" 
'700 PtlR AT 11.4|"ma Tin II IT 
'774 Pt» P-i TO )M, HIT t 
"10 POU OOOOl.H, POU *0044.1)0 
"40 IU«»III «* 400*0 
70*0 rot p.I to 14i »UT » 
711* POU 1404).1*1 POII 00044,l>4 
mo tAiooniii on 4**40 
toot CO TO 7 
0400 il* iorr *** 
0)40 POII 4440t.>.ptll 04441 
• 114 fOU *040),I4l POU 04404,l»t 
0110 UHMIZI lH 44*44 
11)4 Pilar AT 4.*|" COKIUTCUTI0H tl 

TOO un TUBD ral ILUllOt OTP" 
01)1 POII 10004.0 , 70U 04041.0 
0114 Ml 04040.Ii POU 00*ID,*t 

lAlooaizi U|l 441JJ 
0144 POII 4404).Ui POU 40004.1)1 
0114 unwiit on 4*44* 
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It's a snip. 
1 

for only £14.00 you can have Your Computer delivered to your door, 
every month, for a whole year! It's the best way of making sure you get your own copy 

of Britain's biggest selling home computer magazine, and of keeping in 
touch with all the up-to-the-minute news, views, advice and information on the 

computer scene —without queuing at the newsagents. And if 
you don't want to snip at your favourite 

magazine with the scissors, just photo copy the page and 
send it to us instead. We won't feel cut up about it 

— and neither will you! 

YOUR 
COMPUTER 

Please send me YOUR COMPUTER each month for 
12 months. 
A. I enclose cheque/PO to the value of £14.00 (UK), 
£22.50 (Overseas). Cheques should be made payable to 
Business Press International Ltd. Air mail rates 
available on request. 
B. Please debit my credit card account: 
Enter number: 

SUBSCRIPTION ORDER FORM 
1W1E: 
ADDRESS: 

u r I please tick) 
Access Bardaycard/Visa 
• • 

Signed 

TTTTT 
Diners Club American Express 

a • 
—Date 

Job Title (If any) 
Type of Business (if any) 
Do you own a computer? 
Do you have access to a computer? 

If so please state type — 
Please return to: Your Computer. Subscription Manager, 
Business Press International Ltd.. Oakfield House. 
Perrymount Road, HAYWARDS HEATH. Susse* RH16 3DH. 

Yes 
Yes 

Mo 
Mo 

YOUR 
COMPUTER 
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T 

ABC Elektronic 
Telex: 932 974 budde d 

Hiigelstrafie 10-12 
4800 Bie le fe ld 1 
West G e r m a n y 

The Giga Soft Mouse for the Sinclair QL is now available! 

3 

Price £49 
exc VAT, including p&p 

The hardware: 
The mouse + special interface to use 
with the joystickport of the OL 
computer. The mouse resolution is 
0.26mm. 
The software: 
GIGA Basic: This extension adds more 
than 70 new commands to 
SUPERB ASIC. This includes a full 
screen editor, animated sprites, 
mousecontrol commands, GEM style 
pulldown menus and many more. 
E.A.S.E.: A totally new user interface 
for the OL- It supports a desktop 
environment, similar to GEM. It 
includes pulldown menues, icons, 
really scrollable windows, a calculator 
and a game. This program enables the 
user to have access to all system 
functions in an easy manner. 

How to order: (1) Send a cheque to ABC; (2) Transfer money to Postcheckamt 
Dortmund to Mr Budde, Account No. 902 83 469; (3) Send an order to the address 

above, w e will send the package with post cash on delivery. 

BEAT THE DUST PROBLEM 

The Mini-Vac is a vacuum cleaner in miniature. It fits in the hand Bnd 
comprises a chrome plated metal body, which contains a surprisingly 
powerful motor driven by a PP3 si ie battery (not includedl. There is a 
choice of t w o tubular n o b l e s on which can be fitted a large or a small 
soft bristle brush and a dust collection bag wi th Velcro flap for emptying. 
When used as a vacuum cleaner it was found to be ideal for dust removal 
from the inside of computers and peripherals, or around keyboard and 
screens. By removing the dust bag and putting one of the nowles in its 
place it can also be used for blowing. 
Has many other uses: for blowing or removing dust from stereo and video 
equipment, cameras, lenses and enlargers. 

OFFER PRICE £ 8 . 9 9 incl. 1 5 % V a t and UK p&p 
Onlet (rom Y<xn Compute* Mm-Vac {W«r. 48 Seauctiamp Place. lonflon SW3 I NX using coupon 01 
ccw<jrol»r paper Ala* up lo 28 diys (ot flektrv UK addresses oriv Cosng date 31 1265 Cheques 
should Se made payabe lo Voir Computer Offers H Vai receipt is required, it is essential lo ssv so w*ien 
OUfcr ing 

Coupon to: YC Mini-Vac Offer, 46 Beauchamp Place. London SW3 1 NX 
Please send .. Mm-Vacs & £8.99 Cheque enclosed £ 

H i m - -

Mfrni 

Pmlcodt BS 183 
BUSINESS PRESS INTERNATIONAL LTD. 

Registered in England No. 151637. Hegd Office: Quadrant House. The Quadrant, 
. Sullon. Surrey 5M2 5AS M 
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TRADE EIMQUIRIES^WELCOME 

75p P&P IN U K Access & Visa accepted Add 1 5 % V A T to all orders 

Cheques made payable to 

R S D Connect ions Ltd, Dept Y C 1 2 
• l i * PO Box 1. W a r e , Her ts . ' J j L . 

Tel: 0 9 2 0 5 2 8 5 - - ' 
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Exciting new concept for use with home computers -
an add on TOUCH SCREEN. 

Attach Ghost Screen to your T.V. and open up a new dimension 
for games, educational or business software. 

Command your computer with a finger on the screen. n 

vr/wm* 

Initial package contains screen, demonstration 
software and utility pack for inclusion 

in your own software. 

Many software titles are being written and 
converted to use with the GHOST SCREEN. 

Spectrum & Commodore 64 versions available. 

Introductory Price £149.50 plus VAT. inc!. p & p. 
Please allow 28 days for delivery. 

Please send cheque/P.O. made payable to: 

Barnard Electronics, New Cottage, Vole Road, Mark, Somerset. 

YOU CAN'T MISS THIS! 
QUICKSHOT II JOYSTICKS £6 .95 each 
OR BUY T W O FOR.. £ 5 . 9 5 each 
QUICKSHOT I JOYSTICKS £4 .95 each 
OR BUY T W O FOR.. .; £ 3 . 9 5 each 
COMPETITION PRO 5 0 0 0 JOYSTICKS £ 1 3 . 9 5 each 
OR BUY T W O FOR £ 1 2 . 9 5 each 

(Postage and packing is FREEH!) 
• P L U S . . • 

LEADING BRAND SOFTWARE WITH UP TO 
75% discount 

Amstrad, Atari, BBC. Commodore, Spectrum, Electron, etc. 

THE ABOVE OFFERS ARE ONLY AVAILABLE 
TO FLIX DIRECT DISCOUNT CLUB MEMBERS! 

If you want to join the UK's fastest growing discount 
club and receive . . . 
* MASSIVE discounts on top titles from U.S. Gold, 
Activision, Melbourne House, etc. 
* HUGE savings on joysticks and interfaces. 
* Regular up-dates on all new software and 
hardware releases 
* Details of how our 'Introduce-a-Friend' scheme 
can earn you EEC's. 
* Plus much, much more! 
What does it cost? 
£ 1 . 5 0 for Silver membership (12 months) 
£ 5 . 0 0 for Gold membership (life) 
Gold members receive special privileges and extra 
discount on certain lines. 
Send you cheque or P.O. made payable to " F L I X " to: 

FLIX DIRECT DISCOUNT CLUB 
FREEP0ST, C 0 N G L E T 0 N , CHESHIRE C W 1 2 1BR 
(Overeas members add £1.50) 

C & F ASSOCIATES 
BBC RRP Our 

ENTHAR 7 180 TRI 16 
BLUE RIBBON GAMES 

DISK 1 140 TRI 9 
DISK 2 140 TRI 9 

WORM IN PARADISE 9 
COMBAT LYNX 8 
BOFFIN 9 
GHOULS 7 
RUBBLE TROUBLE 7 
KNIGHT LORE 9 
BUMBLE BEE 7 
FELIX & THE FRUIT 

MONSTERS 7 
SABRE WULF 9 
RED MOON 6 
SWOOP 7. 
FOOTBALL MANAGER 7 
FELIX & THE EVIL WEEVILS 6 
WIZADORE 7 
ATIC AT AC 7. 
ALIEN 8 9 
KILLER GORILLA 7 

9 5 
9 5 
96 
95 
95 
95 
95 
95 
95 

5 0 
95 
M 
M 
95 
M 
95 
M 
96 
95 

ELECTRON 
BOFFIN 9 .96 
NIGHTMARE MAZE 2 50 
CASTLE ASSAULT 2 . 5 0 
COMBAT LYNX 8 9 5 

SPICTHUM 
THE ARTIST 12 
WANTED: MONTY MOLE 6 
MONTY IS INNOCENT 6 
RED ARROWS 8 
HARRIER ATTACK 5 
STARQUAKE 7 
MARSPORT 9 
FAIRLIGHT 9 
OUN DARACH 9 
ALIEN 8 9 
ABU SIMBEL 7 
NODES OF YESOD 9 
A VIEW TO A KILL 10 
WIZARDS LAIR 6 
COMBAT LYNX 8 

9 5 1 0 4 0 
9 5 5 . 5 0 

5 . 5 0 
6 75 
4 5 0 
5 .95 
7 26 
7 25 
7 26 
7 .25 
5 9 5 
7 26 
8 00 
5 50 
8 75 

9 5 
9 5 
9 5 
95 

.95 
95 
95 
95 
95 
96 
99 
99 
9 5 

SPECTRUM RRP 

9 5 1 4 9 5 

7 50 
7 .50 
7 .26 
6 75 
7 .25 
2 .60 
2 .50 
7 .25 
2 .50 

2 50 
7 .25 
5 50 
2 . 5 0 
5 9 5 
2 .50 
5 9 5 
5 9 5 
7 .25 
2 5 0 

7 2 5 
2 2 5 
2 2 5 
6 7 5 

SWEEVOS WORLD 7 9 6 
THAT'S THE SPIRIT 7 9 5 
ATIC ATAC , 5 50 
UNDERWURLDE 9 9 5 
WORM IN PARADISE 9 9 5 
NIGHTSHADE 9 9 5 
KNIGHT LORE 9 9 5 
ROCCO 7 9 5 
RED MOON 8 9 5 
AQUAPLANE 6 9 5 
S A M STOAT SAFEBREAKER 8 . 9 5 

Our 
pric* 
5 .96 
5 .95 
4 50 
7 25 
7 .25 
7 .25 
7 25 
5 .95 
5 50 
2 SO 
5 50 

AMSTRAD 
ALIEN 8 9 .95 7 .25 
COMBAT LYNX 8 . 9 5 6 75 
RED ARROWS (AM OtSCl 1295 10 4 0 
RED ARROWS 8 95 6 75 
KNIGHT LORE 9 95 7 2 5 
WIZARDS LAIR 8 95 6 75 
PROJECT FUTURE 8 95 6 75 
RED MOON 6 .95 5 50 
OUN DAHACH 9 95 7 .25 
BRIAN BLOODAXE 8 95 6 76 
ROCCO 8 95 6 75 
TASWORD 464 ICASSK. 19 9 5 1 6 95 
TASWORD 464 664 101..... 24 .95 19.95 
TASWORD 6 1 2 8 tDI. 24 95 19 95 

COMMOORE 64 
IMHOTEP 9 9 5 7.25 
NODES OF YESOD 9 9 5 7 25 
RED MOON 6 9 5 5 50 
RED ARROWS 8 .95 6 75 
WANTED MONTY MOLE 7 9 5 5 9 5 
BLACKWYCHE 9 9 5 7 25 
WIZARDS LAIR 8 9 5 8 75 
HARRIER ATTACK 5 95 4 5 0 
ENTOMBED 7 95 7.25 
THING ON A SPRING 7 95 5 95 
COMBAT LYNX. 8 95 6 75 
WIZARDRY 9 95 7 .25 

COMMODORE C16 
DORK'S DILEMMA 6 9 5 5 .50 
SWORD OF DESTINY 6 95 5 50 

PLEASE NOTE BBC DISC SOFTWARE GUARANTEED FOR ACORN DFS ONLY 
ALL PRICES INCLUDE VAT «, P&P 

l O v U H I I cwders add CI 0 0 p«r Item) 
Cheques payable to: 

C & F ASSOCIATES 
and send to: 

C & F ASSOCIATES (PCW). PO BOX 2, BIOEFORD EX39 3RE 

V 
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COMMODORE 64/128 COMMODORE 64/128 

mmm 
m H I M 1 1 9 

HALL F A M 
m 

SPY HUNTER TAPPER UP 'N* DOWN AZTEC CHALLENGE BLUE MAX 
• Entered UK Charts 
21st February 1985 
Weeks in Charts - 1 6 

Superb Arcade 
Game' 
/.zap! 64 

* Entered UK Charts 
10th January 1985 
Weeks in Charts - 9 

'Great Sound and 
graphics, fast and 
addictive' 
Your Computer 

* Entered UK Charts 
2nd May 1985 
Weeks in Charts - 7 

A curious, cute and 
highly addictive car 
game' 
Computer Trade Weekly 

* Entered UK Charts 
5th April 1984 
Weeks in Charts-16 

'It's gripping music and 
imaginative setting 
makes this seven 
screen thriller a cut 
above the rest' 
•Zzap! 64 

* Entered UK Charts 
24th January 1985 
Weeks in Charts -10 

'A great game -
highly enjoyable1 

Your Commodore 

A CHARTBUSTING COMPILATION FOR COMMODORE THAT EXPLODES WITH ACTION 
9 

O A Q C t a d c U.S. Gold Limited, Unit 10, Parkway Industrial Centre, Heneage Street, n i c t c O l ^ A C 
W . ^ J 1 M K t Birmingham B7 4LY. Telephone: 021-359 8881 u X . I 4 . i 7 0 

* Based on compiled data (64/Spectrum) from Ram/C I Micro Dealer Charts 



SPECTRUM SCREEN SHOTS^ 

K 11 

"YOU Kl K A CONVERSION BUT 
HAVE 'OU COMPENSATED 
E N Q ® ® FOR 1 HE WIND?" 

iRNATIONAL RUGBY WORLD CUP FOO-

•UNDERPRESSURE YOU TRY 
FC A DROP GOAL 

sim illation. You play as a 
home international team, 
batti ng for the Triple Crown 
or even the Grand Slam. 
The game includes all the 
features that you would 
expect frcm this superb 
simulation - - including an 
international league table 

real soccer with comp 
multi-colour graphics 
your aim is to become the 
holder of the most coveted 
trophy — "The WorM Cup-
Play against a friend or 
the computer. 

soo 
FO 

AND Ci 2" 
TO BE RELEASED 
THEAMSTRAD 
OMMODORE 64 

SCORE 
OR TRY ? 

NOW AVAILABLE FOR 
COMMODORi 
AND AMSTRA D 464 

INTERNATIONAL RUGBY 
AVAILABLE FOR: 

SPECTRUM 
(48K) £7.95 

WORLD CUP FOO 
AVAILABLE FO> 

SPECTRUM 
(48K) 
C O M M O D O R E ~ 
C16 XJ 
AMSTRAD r 

464 X . 
AND WORLD CU 

C O M M O D O R E 
64 

C16 

Artie Software is available from all good retail stores or direct from: 
ARTIC COMPUTING, MAIN STREET. BRANDSBURTON, DRIFFIELD. YQ258RL.Tel: (0401) 43553 



AT LAST 

ACE TheAirConr: vitFnxjlatorbyCasoodf Gomos AvaiicblefromBookW.H.Smitts.hA'V Virain.HouseofFrazefJ.Menzie; Wodworlh Laskv's 
andai I goodsoftwi^erekuk^a send cheqw1 ̂  x txwfal i tef for £10.95 (£9.95016and VCA 1 +E jcpa r i swDnJ toCascodec j t l t ^o t xA eocV3tess 

Vou mov orde« by A( VFSS or'VP A via our 24tx • •ottine call 0423 504663 (be sure K1 state 'vpe ot computer and game reqc red) 



Interactive BASIC Programming 
48K ZX Spectrum & Spectrum + 

m m 

Don't let books blow your mind, use your computer to teach 
you BASIC - what could be easier? 

The only ZX BASIC programming course that runs in your 
Spectrum and gives you complete control over the computer. 

Learn BASIC with your hands on the keyboard, not with your head in a book! 

IBP consists of twelve programs called Learning Modules. Altogether more than 250K long! Whilst using a 
Module you will have complete control over your computer. So when IBP explains, for example, how to use 
the BEEP command you can try it out there and then before continuing. 
You will be asked to write programs throughout IBP. Don't worry though, you can call on two hints for each 
program and then get IBPto put its own solution into BASIC foryou to look at and RUN. There are eighty prog-
rams like this. 
Many demonstration programs are given, also. 

THE IBP COMPETITION 
Epson FX80 printers are the best all round printers and Eigen Software are giving away two of them! To enter 
the competition you must write a BASIC program, record it on the official cassette (free with the IBP package) 
and send it to the address below. Entries will be considered in two categories: games and non-games. 
The writers of the best program from each category will receive a printer system. ALL other entrants will 
receive a copy of the two winning programs! 

The whole Interactive BASIC Programming package costs £9.95. 
If your computer shop does not stock Interactive BASIC Programming then send £9.95 for the package by 
return of post (p & p free) to: 

Eigen Software 
45 Bancroft Road, Widnes, Cheshire. WA8 OLR 

051 - 423 6201 

Hip = Eip EIGEN SOFTWARE c r e a t e r e a l i t y 
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The return of the legendary crusader - skilfully fencing 
his way through twenty screens of mystery and danger! 

DISK CASSETTE 
Available for rQ QC f l / j QC 
Commodore 64 & Atari. 

W 
Crasnf l 
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Now 
FINGER TIP 
CONTROL 
IS WITHIN 

YOUR GRASP. 

A totally new design gives instant response 
to your command movements. 

Up to now Joysticks of the Speedking quality 
are priced at £20 and over. The Speedking is 

microswitch based, and costs only £12.99, 
£14.99 for BBC & D R A G O N machines. 

Designed to fit your hand, not the 
table top, meaning comfort during the 
longest of games. 

GUARANTEED for Twelve Months. 
Available for Spectrum 48K and 

Plus Commodore 64. 128 and Vic 20, 
Atari. Electron. Amstrad. BBC and 
Dragon machines. 

Available in left and right 
handed models. 

I 
n 
I 
I 
I 
I 
I 
I 
I 
f 

Please send me SpecAmg(s| at £ 12 99 each 

Right handers please order nght handed mode) 

^ ^ ~ Computer make left handed 
I enclose cheque postal order payable to KONIX 

Please charge my Access/Visa . 
Card holders can cal (049S) 711988 to order 

Signature. 

Name 
Address _ 

. Postcode. .Tel 

O 
"D 
iS) 
H 
O * 

C> 
73 
TJ 

n * 

TJ 

n 

Send to Kontx Computer Products Unit 13 Srhowy Ind Est Tredegar Gwent NP2 4QZ 4-

O 30 

n 
t : 

6 
TJ 

n 
7C. 
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HOW YOU CRN EXPLOIT 
SPECTRUM GRAPHICS 

TO THE ULTIMATE. 
With the Graphics Suite from Print n Plotter. 

If you're interested in producing great graphics with your Spectrum, 
then these programs are designed with yo// in mind. 

And you don't have to he an expert. Even with no programming 
knowledge the programs will enable you to produce fantastic graphics 
to use in every piece of software you write 

Or you can use them just for the fun of producing computer art 
Each of the programs are inter-active and together they form the 

most accomplished graphics toolkit you will find on the market today 
[tut you can also use each of them separately, as each are self ^ ^ ^ ^ _ 

contained and cover a specific area of graphics programming. V ^ f t C t ^ i 
With Print n Plotter's 'GRAPHICS SUITE', _ 

everything is made so simple you won't believe it. \ 

Just a few of the things you can do... 
PAINTPLUS (GRAPHICS SUITE 1) 

If you want to producc fantastic scrccn 
graphics or UDG's on your Spectrum. then you 
will find PA1NTPLUS not only a complete 
graphics toolkit . . but also the simplest to use 
at every level 

Facilities include; DRAW, PLOT. ARC, 
CIRCLE, FILL IN SOLID OR PATTERNS, FILL IN 
OVER MODE, DRAW RADIALLY, ARC 
RADIALLY. ENLARGE TO EDIT, PAPER WASH, 
BOX DRAW and so on 

As well as drawing, PAINTPLUS has a 
tremendous L'DG section It also has I ' D G 
grabbing" from screen as well as full facilities 

for defining, saving and loading I 'DG sets. 
The Organiser section of the program 

enables you to automatically store multiple 
screen graphics or multiple U D G hanks 

PAINTPLUS comes with a demo of screens, 
animation and alternative character sets, plus a 
copy of Print n Plotter PtCTl'RF. BOOK -
104) pages of instructions, hints, tips, listings 
and related graphics information. 

SCREEN MACHINE (GRAPHICS SUITE 2 ) 
SCREEN MACHINE is the graphics 

manipulator 
Lse it when you want to take your graphics 

and turn them into professional machine 
coded data for use in BASK: or M/Code programs 

For instance: 
SCREEN MACHINE will compress the 

memory consumption of your graphics to cram 
even more into the computer's memory -

As well as memory compression, SCREEN 
MACHINE allows you to put your graphics 
through a series of highly-sophisticated 
graphics manipulations. 

These include ENLARGE, REDUCE, 
RELOCATE TO OTHER PAR I S OF THE 
SCREEN, STEP AND REPEAT. BLEND SCREENS 
TOGETHER. RECOLOUR SELECTIV ELY OR 
GLOBALLY, FLIP SCREEN, etc 

And SCREEN MACHINE also has a dedicated 
Ttau Compiler - ideal for anyone who uses 
lots of text for instructions or menus on 
icrccn 

SCREEN MACHINE also comes with a copy 
of PICTL'RE BOOK and a demo that 's so good 
vou can't Believe it 

ART-O-MATIC (GRAPHICS SUITE 3 ) 
Ever wanted to producc screen graphics for 

Adventure Games, Educational. Training, or 
Scientific programs and run out of memory 
because the graphics handling consumed too 
much memory? 

If so. you need ART-O MATIC. Print n'Plotter's 
ghrat new- graphics compiler. 

With ART O-MATIC you can draw, define and 
store an incredible number of screens or parts 
of screen in your programs as compiled instant 
machine code which is usable from BASIC or M/C 

The exact amount of compression possible 
depends on your graphics, but up to 9 9 % is 
possible and an average of 8 5 % - 9 0 % is usual. 

ART-O-MATIC is a complete graphics 
drawing program, so you can produce your 
works of art and compile at the same time. 

The instruction book and demo that comes 
with the program show you everything you 
need to know about cramming great graphics 
into your Spectrum 

SPRITE MACHINE (GRAPHICS SUITE 4 ) 
There have been a number of programs 

called Sprite Generators Most of these are self-
contained and not a great deal of use to people 
who want to use Sprites in their own programs. 

SPRITE MACHINE is different This program 
was written wi th you in mind - whether you 
are a professional, amateur or beginner. 

There's never been a simpler Sprite program 
to use. All you have to do is draw your Sprite 
and then choose from a fantastic range of 
options to get it doing what you want 

You can: animate your Sprites, choose any 
direction and starting position, adjust speed, 
adjust height, choose running time, decide on 
edge actions such as bounce, wraparound, 
reflect or stop, make intelligent decisions like 
strike and collision actions, colour your Sprites 
or take colour from the screen, trace or non 
trace, etc. 

The program comes complete wi th a cursor* 
opcrated Sprite draw ing board and catalogue/ 
store function. 

Instruction booklet and demo are included 
with the program 

Now you can have professional Sprites in 
every program you write 

I 
ORDER NOW OR ASK YOUR 
LOCAL COMPUTER SHOP! 

Send to: Dept YC Print n' Plotter Products Ltd 
19 Borough High Street. London SEI 9SE 
Credit Card phone orders: 01-403 3622 
Please send me the following: 

Pamtplus® £9.95 

Art-O-Matic & £8.25 

L I enclose remittance in full 
[ Please bill my Access/Sarclaycard/Visa No 

Screen Machine ® £8 25 

Sprite Mach ine® £9.95 

• I enclose 17p stamp tor details ol products 

Name 

Address 

Prices include post I p*cluii| for U K 
dtlnety Owrwji Ortfcrt plUM iM 201 
1m tdditiontl luntfunj mil pod 



EUROMAX ARCADE 
* Rated by 'BIG K' as The cheapest stick 
one can get really enthusiastic about'. 
* Positive micro switched action. 
i t Fully self-centering. 

EUROMAXCOMPPRO 
* Top U.K. micro switched joystick. 
* Very responsive. 
* Highly rated by 'Crash'. 

ELECTRONICS LTD. 
Pinfold Lane, Bridlington. 
North Humberside Y016 5XR, England. 
Telephone: 0262 601006/ 6 0 2 5 4 1 Telex: 527381 EMAX G. 

Ask you local computer store for 
details on full range or phone us direct 

FORGET THE REST -
GET THE BEST 

ACCESS 
accepted U S E E U R O M A X J O Y S T I C K S 

SUITABLE FOR ALL POPULAR MICROS 
THE U.K.'S LEADING QUALITY BRAND. 

Please send me further details of the Euromax Joystick \ 
range. 

N A M E 

ADDRESS. 

. vc 



ck 

Keep it close 
to your joystick 

this winter. 

< j 

ON SALE 
27th NOVEMBER 

-

Joysticks and keyboards love a challenge on long 
cold nights, and that's when this book will come in very 
handy. It's written by the same people who've made 
Your Computer the country's most popular home 
computer magazine and it's packed with programs and 
games that will test even the toughest joystick or 
keyboard. 

The 'All Time Top 100 Games' is a comprehensive 
reference guide to the most popular commercial 
software ever released for all the best selling machines. 
As well as the Top 100 Games, this definitive guide for 
games players has tips on adventure playing, an A-Z 
directory of hundreds of games not in the top 100 and 
the top 20 choices of the professional authors 
themselves. Plus a reader top 50, games maps, features 
on flight simulators and telegaming, and the worst 
games ever. 

It's on sale from 13th November in all good booksellers. 
O r you can order your copy direct from us by 
completing the coupon below or calling in at our trade 
counter, 5 Sumner Street, London SE1. 

Please send me 
Gomes' ol £2.70 each inc. p&p* 

Name 

_copy/ies of the 'All Time Top KX) 

Address, 

Return this coupon to The Coshier, Room 1605, Quadrant 
House, The Quadrant, Sutton, Surrey SM2 5AS. Enclose a 
cheque or postal order payoble to Business Press 
International Ltd. 
Company registered No 151537 (England) Registered OHice 
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. 



THE USER-FRIENDLY 
MAGAZINE FOR 
CAMERA PEOPLE 

EVERYWHERE 

News, pictures, advice, weekly camera 
tests and regular big prize competitions... 

they're all in Amateur Photographer-and 
it's the leading marketplace for cameras 

and photographic equipment 

A t your newsagent every Tuesday 65p m • 
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CLASSIFIED Contact: Ian Faux 
ADVERTISEMENT RATES Copy Date November 2 7 

Linage: 60p per word 
(Min 20 words) 
Sox No: £7 00 extra 
Linage advertisements are 
prepayable and the order form 
published in this section should 
be completed and returned 
with remittance. Credit Card 
facilities ore available. 

RATES QUOTED BELOW ARE SUBJECT TO THE ADDITION 

Display — rates per see {Min. 2scc) 

One insertion : £10.00 
Three insertions : £9.70 
Six insertions £9.50 
Twelve insertions : £9.00 
Display advertisers should 
preferably reserve space by phone. 

OF 15% VAT. 
Closing date for Classified 
advertisements is the 27th 
Nov. for the Jan. issue. 

Pott to 
Your Computer, Classified 
Department, Room H211, 
Quadrant House, The Quadrant, 
Sutton. Surrey SM2 5AS. 

,iBritain's Biggest Selling Home Computer Magazine, 

* * , O R I C A T M O S 
TITUS" ASSEMBLER' 

DISASSEMBLER Labels (can be 
called trom BASIC). Memory move. 
Printer option. Hea'Dec Convemon 
100V, machine code, etc CS 99 Inc 

p i p from: 
Ray MMdlelon 

M Wen. ley QrMn, LHdl LS7 2ND 

SUSS^BOX 

ind. carriage 
CWO please 
pocket l i l t 

Tie DUPLEX SUSS B0* ku been deiigiad to 
taaWt Ik* leu i tM computer «a*r to hm • 
Mm atdaiianAng el tlw correctg workng 
connection bttaw a computer and • per̂ heiaU. 
nek at a prat* TIm « achaved by mag the 
ctmmaWy used iignati fcttatl ol tlx RS232C 
ml del* cjMa tptcrfcitio* a Mrj block and 
eeoel ceaaecler pen by aeenng the c—teeter 
paa ate the SUSS 80 H i metruMecfc *t ihe i h 
ol TWO acomeq ugnab the nei caa puckly 

mud am the s ' ^ S e o T b y 0 
ty»e CI—i lan lileenale. I inula The SUSS 
MX lite ftovidei a lamp lot tach iqul to 
aw Arts condition when connected a taw a 
It* or tow SUSS ADAPTOR & CABLES 

OCTET/HERMIT 
Tfpaarrtpi Mataca 
A00 01 TO TME 
OLIVETTI ETUI 
M KHUS TTI1 
ELECTRONIC 
TYPEWRITER >v 
AID HAVE TME 
•EREFITS OF "Vl i ~ 
THESE FEATURES TELECOM G010 

•Nt* LOW prcet 
•A DAISIf WHEEL PfflHTER lot row c o w 
•A COMPUTER URMNAL ITrta KSfl 
•A TELEX TERMMAI uung lt>a Oupfci QUI 
TEXT modemi 
•A C0HHUMCATWG TYPEWRITER (0LAL TEXT 

i DIAL TEXT 
I 

•A REMOTE POUTER i 

DUPLEX 
COMMUNICATIONS (UK) LTD 
2 lain lint. Dunton Bturtt. Nr Lutterworth. 

ItKHIerlNie LEW UP 
Tel 0445 202154 778 

ASTROLOGY 
for beginners 
only £11.50 

A Starter Pack comprising a simple program 
to CMcUate a horoscope, an introductory 
Dooklrt £ 2 seff-teacmng fx ay Attn |row to 
interpret me noroseoprl 

No previous knowledge 
required 

Spectrum. BBC Elettron. Ox. Or .won, 
TandyGerae. Commodore 64PET, Atari 
Sharp. Aitrstr.*! St hneider Colour Gemr 

Many wore program tor 
eipenenrecJ .ntrotogers afto 

other micros. CP/M and MSDOS 
Derr programmes njn tharn al 

N«)nMnd«t*yf verves 
verkrggbaar voor Spectnan A 

Commodore 64, Vraag Document,ltirl 
Cash wnn order /,iM 50p outside UK/ or 
large ur tor free catafogue lo 

ASTROCALC 
(Dept YC) 

67 Peascroft Road, 
Hemel Hempstead, 

Herts. HP3 SER. 
Tel: 0442 S180°c 537 

LETTA-HEAD PLUS DUMPY 

Satisfied customers 
in 64 countries 

Send £1 to: 
S p e e d y sof t ( Y C ) 
37 Church Road 

London S W I 3 *>HQ 

A F F O R D A B L E S O F T W A R E 
For A t a r i , A m s t r a d a n d 
C o m m o d o r e 6 4 c o m p u t e r s . 
Available on cassette, disc and 
cart r idge. 
WhrlwPt 7 95 fled Moon S.7S 
Goonas 7 95 Bounty Bob 7 95 
Spy Hunia 195 Buck Rogert 7 95 
All prices include p o s t a g e and 
packing. S e n d a S . A . E . for 
price list. T o order any of the 
a b o v e t i t les send a c h e q u e or 
postal order payab le to: — 
J + J SOFTSAIES [MAIL ORDER] 

DEPT YC, 17 VERNON ROAD, 
UCKFIELD, SUSSEX. 

TN22 SDX 790 

Aa ENTDfLT ORIGINAL „t*t, prolan lor t»e 4BA 
Spectra* to dmgn and prat tow own buuttll aad 
p*iuna iiaiaaery antrtwdi ordai '««pis 

and poitot Tkt PLUS lew new nWn 
a Hilary dl 25 dillacM toaitl1 

* Ful. <on«M lonl adiiw 
* piopviaMl ipecat 
* II dilleraal tkaectai urn 
* BJcck woA. nwu »d tint 
* Variable thitknetl bei luncten 
* Impiwpd gitpfuci If I090 An̂ n 
* Saetial caiwtlt laM option 
* It AMeeel prat tint 
* Many mort lulwet1 

Pru (9 00 cnutit (10 50 crtidp. Updattl 
hem ojnjl LETTAKAO (2.00 

Both LitTAHCAO and OOMPr *itt Epion type pratrt iBretlw. Sit- Ml Sbmyt. Smn Cvoae. 
CeMteact. tit I «a HMntti. S S E Tavtw Me>ti. Welednot. total act I, ZX tfiwrt * and 

Opel ntalacai 
Bradway Software (YC), 33 Conalan Avenue, Sheffield S17 4PG 

Al tbe tt'een dunpt yen «rd «<• nnl' Mo naad 
to aideititnd aiwfNUc pnt loiow the Mm and 
OUMPV ntatet tht mechae codt 'itaiin A and 
urn it lor you1 

• Crtaln eede lo wt any program 
• Praat any peiiion ol Hit ttiten 
e Up to Ihe tall 24 Imti' 
• Siiiplt doublt 01 wad Ptnt-iy 
• Hnt Oldifcf and three hnjlili ol outpat 
e Plea black and white copy 
• Ol ifcadad coloui ita>tu*tttio> 
• Tafe lo any potitaa on papet 
• Uany molt Iteiutti' 
Prce (7 SO cawila (900 catrrfpt 

The Publishers take an 
r e a s o n a b l e care to 
ensure thai classified 
a d v e r t i s e m e n t s are 
genuine, but readers 
m u s l s a t i s f y t h e m 
selves that they will be 
obtaining what they 
require before entering 
into transactions, parti-
cularly il they involve 
large sums of money 

THE LEADER 

ZX-GUARANTEED has established 
itselt as th« leading supplier ol 
GENUINELY easy lo use lape utility 
programs for handling ALL types ol 
programs, even the Hyper jerky tone 
types. We also supply tapes to 
transfer your progs to Microdrive 
Send stamp for lull list. 

793 
ZX.GUAR ANTE ED (Dept VC> 

29 Chadderton Olive, Unsworlh. 
Bur*. Lane* Tel. 061766 5712 

INTERFACE 007 
The Ultimate device to transfer Tape to Microdrive 

ANY Program, even Hyper Loads or Headertess. can be transferred 

Simply plug INTERFACE 007 into back connector of your spectrum 
Load in your program as normal, play It first If you want At any time 
press button on INTERFACE 007 and your program will freeze Press a 
key on keyboard and a special TAPE ol your program will be Saved out. 
This isn't just a full memory dump, but is ONLY as long as the actual 
Data in the memory Reload this tape by MERGE Enter GO TO 2 then 
obey the screen. StartingrStopping tape as il directs Cartridges made 
Loads INDEPENDENTLY Of Interface 007 An INTERFACE 007 will be 
available shortly for the Waladnve and an extra program can be supplied 
to enable Interlace 007 to be used for Disc transfer send for tree 
details if a Disc owner. 

INTERFACE 007 . . . C29.9S (plus £1 50 Reg postage) 

Overseas postage Europe + £ 2 Elsewhere +£4 792 

ZX-GUARANTEED (Dept YC) 
29 Chadderton Drive, Unsworth, 

Bury, Lanes. BL9 8NL. Tel: 061-766 5712 
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A M S T R A D 
AMSTRAD CPC 464/664/6128 

DISCOVERY 
T H E S E R I O U S T A P E TO OISC T h m N S F E R P R O G R A M 

k PROVIDES a quick and easy way of 
transferring software onto disc 

k DISPLAYS program name and header 
details 

k ALTER program names before saving 
t ADD relocators to programs that 

overwrite the disc area 
k RENAME and erase programs, easy to 

use 

Only £7.95 on tape £11.95 on disc 
Please add £1.00 for overseas orders 

SIREN SOFTWARE (Dept YC) 
76 Bridge Street. Manchester M3 2K • 

Tel: 061 796 6874 

A M S T R A D 

NOTICE TO 
ADVERTISERS 

In view of 
legislation which 

has been 
introduced, 'Your 

Computer' will not 
publish advertising 
for copiers or other 
equipment which 
may encourage 
copyright theft. 

* • LOOK • * 
llhuiiimm program loi ult Otdy ( f t 
Sloe* control prograo lor TV Apt* I with M drrrt 
and prawn t i n to ui* and My tail documniiA) 
Cop«i ol i n m i t i t U l i on '•ownl Mad SAEj 
21 fat nuclmo code law unuraat prop, am l« tab 
tut 
PicfcaMy lhe bnt and cbaap*t lSan the ml 

C COCKBUfiN. 
2 6 . Hatiot Row. Edinburgh EH3 6EN 

FUTABA FP T7FG and 4BK Spectrum. Use 
your RJC-transmitter as a 7 channel joystick, 
tnler l ace. so f tware and instruct ion tor f ! 8. 
Payable lo A n o d y n Vetterslondsg lOOy. 
S 72462 Vasleras. Sweden Send SAE and 
CI for info. 

4 8 K S p e c t r u m 
N E W T I T L E S - L O W P R I C E S 

A l l M i c r o d r i v e T r a n s f e r a b l e 
ftlOCSIU - Wwn m ih> n̂ mnmrnuti im at UMO a lar Ha dwm pa at laang l*t tcJtana ntKfc at Ila In' at arn taan a a iirii rĉ tn Raiuca Irpaf iat naa* 'raft a iw pifp wm - avranaiK** *Vi it aat 
S I t O l - ikaa hat w a n ta M a •Mi a n n b i 
ana Ihs * * a * i matt 
TM C0t«X CIMI - Kaaluaa aaaamra n Sax' In a ca» t* <*»* turn f it* iwl. <ai [aai> Ctfaa Am • ila ibh c«Tto<m taarda i UTtlTT A - foe aaf>ttaa lai tcac 'cifi la Ma 
Cat In* - • Hfllii hH **4riap W an la 
*aaau*r n aUr ji. 
Jjt* H - I" ilif1 p i j. [9 in7

 Sm rt aara M*n Ml 
'Mr fauH - (Man mjhI lata ta a 'taanpi r ijMi 
lam w tan mi taaaattt iKflai iMfm initial n4mi' jua ate a aa*') • nat • awlwie' 

AU I HI (M«t MM imtS Al OH 
•̂OMar - Tha raata**.tet atayaa aa an itn wraaiofcn 

im<i Ita m a I a ihaat ttiM am* i«n [HIM 
•••Malalaaai praiftaWt00«a«*aaail>M»0 ..mm 
In 1 a taapftan i CaUMi f IVw nit pat* aitaia 
tat! a*a> Ktaca 01 ha Hum .nan anĤ nati 11) SO 
S*i tap XIXI a* ant al II* Km tan tM f I 00 ta 

C H E Z R O N S O F T W A R E iDopt 111) 
SOS Lough borough Road. Bit stall, 

leicestei IE4 4KJ 

1 9 8 6 G a m e s 
Games tor the Amstrad. BBC and Acorn 
Electron. 
Inu ... Kill your opponents to be the only 
Survivor E3 5 0 
The Host Fast cars. explosives. money 
or tail Can your rob a bank £ 3 . 5 0 
Both Game* CB.00 
S&nd cheque PO to 

MR J. 64 Reva Road. 
Broadgreen. Liverpool 

Boxing 'ot the C 6 4 Car Racer. Space 
Run. Space Target. Battleship 

Five Super Games for only £12 on 
Casset te D o n ' t loose th is Super 
opportunity 
Paymenbt must be made in Sterling. 
Send Cheque o> Postal Order to 
Joseph Muical . lourdes" 
Fisher Rd , Mgarr Malta . 
Pamtnt ncJOdn Km Pojtaije m4 packing 

P U N T E R S P A R T N E R 
Written by a ntlbamttKrin loinrty parmulalam 
•dawr Im a lt«lng pods fit* 
F001UU 01 a) lotKUlof mataadt I ht.t mm 
I (oavtir yowt Hit mti briuari Mr (. 0 pi 
1—IMl 
B> Miywig tKtnt rnutll an SCCUIUtt 'aling d 
tsr-pulrd <tx radi team labout 6i lor teal. Dit4 
or Scott2 to 100 ta< • top clau ck*l TRUE OOOS 
lor any natch Dtrmn* ifana tutmi «• AtplarPtl 
HOMES. l*«fS DRAWS ikoatn n wilit of laprri 
TRfBtt CHANCE maKhn utociatf n lb* lan* 
patlttn n Ktrt Oraai km on tb* coaoan 
UNIQUE aciimiitat oddt takWato lot 
[I ued t oddt betting 
RACING Popatar bell trptand Conptaaatiwt 
calcuteto* fliti rttvrni Iron afenoit any bet 
CAST TO USE U antructem pan Ilraqhoul Pan 
rm#tx & item ivamel are m lb* progtaaa Mpdalng 
CouWn'T be lllti 
OMtr rt9S (otaruai pleair add tl pApl 

aoxaft idipt n is m l a h s meadow. bniOb SOUTH WIRPAt LM ISO 
Tat IS1 i n I M 1 8 0 9 

A vtilsble 1o< 48K SPfCTRUM only 

E D U C A T I O N A L S O F T W A R E 
I N F O - S T E A M o f fe rs 100'n o f Q U A L I T Y E D U C A T I O N A L C A S S E T T E S and 
D ISKS for lhe A t m t r a d and NtSX (please specify). Spect rum. BBC. Electron and 
C B M 64. plus S P E C I A L O F F E R S for (he Spectrum. BBC. 7.X8I and V IC-20 . 

Send ISp s .a .e. for F R E E I N F O R M A T I O N P A C K to ; I N F O - S T R E A M <l>epl. 
V C I 0 ) . 10 Kr l tnvo l l ( tote. Caverskan t i r i ( h t i . Reading. Berkshire R ( .4 7 D C . 
(Expor t enquir ies welcomed) 

W D S o f t w a r e 
FOR THC QL 

IM Mil ( • Ml 
PWHT 0 0 ck 4 or. prm •crwmn n w 
I t t LOAD CÔ V w UO fJ«» hay 
I •to*.* Ic« Myl»>p<* I io 
p»*w*t| totrt^i^ b-p strcichor̂  Q* 1*0* ICXJt* '1 lo 
tt-vi d»i»<t n»odui«* *n P'og 
4r»*lopm«nt «»UNl c*3 io «p*cp •<>** 
Vf, 0CLETE* « M«l KjI tvtlryctcn. OUIl h* (Hr 
uO to B LKTRA MtCAOOfttVlS udd on nw Sp#c«rv̂ n 

WD UtHM lor CST QOwt 12nd *d) ttwH (II 
At AlKiv* «mh #«(>• utMMt. too 1tl# C«MKXy. to* 
C $ T C ^ n ^ u u m M A t e t y M w n i A N D up l o h w t i l K 
mcrfld»iv« •'»•» 1rmn3v tmnavffl Upd*t* 1»l ad 
for <f 1 21 o u t v d o ( u r a p a l 
IWf QL ( M l odl l » * M [ « l 
900 u h U Q i foliwonco* r> *r> A « 0 * V t ' U Moo Wx-j 
M « h * « O v . «*nh OfN* w < T « r M l Aloo 
7 p 
FOR SPECTRUM,QL^BBC ELECTRON 

wo Moroo Tuno* (bo«o C*l 
fbiovtt to tMyDrd RVA d Arr\nf^ 

ftodto Adiu*i p*rch s«t *p«*d lo rou< m i 
»»v»« i4 IB Loorn Irom ( f W K l f t »<* 
groups MTdlh «r«d* kpKffl IO random MMWCM 
d#ct**«* iptcrtg 10 nonnol MiXi down *M( |<#U 
h««f |h«n CMlC* Scoon oi Prmtw lO* »pOO(A »Od 
Sp*cii\jm witu CudM*c*o«pooch) AHo 
m n u f i random ftgi^M kMI«ra <3* mi«od 

FOR SPECTRUM 48K 
WofOtirataf mkrodktM diac only) ftMM fBl 
for C H f AT ING Of CiO»»WO"»« m M Mtd^k tolrti mnmof iMgff ^ 3.000 *otd 
vOC4txJ*v 10l«t1«f *ord Ki ATIf Mo BfObtaml 
Tfodowtnd iimm M 
SatteigiroAriii it<*i««v 9*™* Mdrpnoo* 
Jorooy OHM (booo C4I 
TOM odvaniufo « B«f0M*t *M J t*to Oogon Botod 
OA OOrvafiO 1c4kkM* of IMtAd Ot J«v*«v " M OO 
5*OOSl 

f*dt m id>if* fup «hm«* a4i in 
Cd»*nii - I w t"— Nh M ad IfKtna •nOrim • 
(hWrtilip fktt UM IV" f lmm IJ. JH* I ri^Md VNtlMtWIt *0I* Iw lfHttHi iu 

I M (41 
T<*o Oi mo»o p*oof«n« on 000 - poy 
• b««e o a W D Ui>l i i«« ond W w h on microd»«vo 

lor < 1 I w U j I M P O S S i B l ( 10 r»*. ( X B B C - S p a c t n m 
progromv o« on# mo*b>" Sond VOUfl corl/id^ ond 
booo pneo t u i FORMAT « f l « T n . i i m i t*o uo •« 
i l l iMly 

W D S o f t w a r e (YC) , 
Hilltop. St Mary. Jersey 

Tel: ( 0 5 3 4 ) 8 1 3 9 2 7 0 8 

OftlCI ft OAIC ATMOS SOfTWAR m— OVIM 100 TITLES AVAILABLE t J 
Akt AT OI5COOM WlCli a a lA/i A TWOS 
f 4 H A»a*v* 1000 libuni I / w u w Show 

Ah'kr SodM Makf*JdH«dt r»t 
(»MC*M*gi V.^la C*rwar«|g- ' v l 
f& n f '#i i M OyM̂  OaldHK* 'wp 0>MuUt 
I Ukl<(vtlia<rri G«l«ai«̂ a An*. • Mfd̂ w* L*nO of 

Ka Wa**oed 111 IM-ot i -
hwifcdA* Hadl0aa V J « » . t Sprt tMrnr 

Oo» T»uid0*t ^ \Mm+ Iw* >i*-dvrt *Ue 
f4 5«D Art*.* Cptaamwv I t r i t m w CNc«x 
Ooai GooWa< h*t*it. M t J »»»«.' 
' d i i r u . m 21 
t6 Hi Cfisyx* ClHM Mr< Ifcra-

f J t o Don 1 A t ! Atmot I a t*db0a4 
( n V> Auiphs. AcciMi Ow* OtK CM 0«c Wjr 0«M 

( U H l h t o - " AO**MSdTO WMdtg SrtMA 
&4t Cmt t 2* M OaOO Aa—I t—HA (« M 

ATMOS MCf 40 O I H W t c i M t 
OdK OnM t m « itkK Soli »at Nsttd Cal I 

CHPO t T.i QJ TWAM (Ami lnr< IJ K Ma.sa, Im, Hd 
la^t * M »««*l -ai |0»M 421«*» 

OaOdtOOt N m A|M Wp IwTOO* ( I 0«*» 0*r 
W>4a or INk- N* f«ll L«1 

784 

AMSTRAD 

PROFESSIONAL REPAIRS 
The comple te Sinc la i r service centre 
Z . V K I , £13.95 
Z X I6K R A M £13 95 
Z X In ier face 2 
Z X In ter face 1 £17.95 
Z X M i c r o d r i v e .£17.95 
Z X S p e c t r u m . . , , . .£17.95 
/ X Pr in te r .£17.95 
Sinclai r Q L P.O.A. 
16K t o 48 K Upgrade 116.95 
M v i HHC. C M . O K U . D K M . d N . 

A T A R I A A M S T R A D 
R i n g 0234-213645 

• Av 3-4 day t u r n a r o u n d • 6 
m o n t h war ran ty 

• A l l inclusive pr ice * Free 
est imates 

ZKDKM COMPUTERS LTD 
2 K i m h i i l t n n Road. Bed fo rd , 

M S K 4 0 2 N R . 
(Trade a n d overseas enqui r ies 

welcome). 7 5 8 

• DISCOVERY • 
The Tape to Disc transfer program 

• Provides a quick and easy way of transferr ing games etc onto disc 
• Built in intell igence alters basic programs to help ge l sof tware to tun 
a Even handles some turbo loaders. 
• Adds relocations etc 

' T H E E A S I E S T T O U S E " A M T I X ' 
Only £ 7 . 9 5 o n t a p e or £ 1 1 . 9 5 on disc 
P lease add £ 1 . 0 0 for o v e r s e a s ordors 

S I R E N S O F T W A R E . 
7 6 Bridge S t r e e t . M a n c h e s t e r M 3 2 R J 

Tet: 0 6 1 7 9 6 6 8 7 4 

AMSTRAD 

AMSTRAD 464 
BINARY B A N A N A 
MAGIC PEN 
Fill Or Sketch and save to tile 
Loaders al low posi t ion anywhere on screen even half on. Loaders included C4.9S 
S Y M B O L 4 6 4 
Re-deitgn your character set the easy way save to tape and or Binary readout C3.95 
BIG LETTERS 
Can produce very large letters, p ictures etc. , w i t h symbol 4 6 4 or standard d. I .e . 1.1. 
character set. Loader program included C3 96 
L ITTLE L E T T E R S 
Ten to a tile 9 colours n a sixteen by s iaieen pixcel letter ot small p ic lute, than enlarge 
X2 X4 loadrr programs Supplied f 3 50 
THE ARTIST 
Over 2 0 funct ions plus airbrush and Binary screen dump to tape Includes text tor tit les 
etc. loader loads on screen whi le cassette runs E4 95 
DETAILS 
Add a disk faci l i ty to your cassette system w i t h this unique program. Now you can use 
C - 60 ' s ot 90 's How did you ever manage wi thout i t? £2 .95 
Trade & export enquiries welcome, 

Binary Banana c l o Pi Tec Ltd. 
Park Crescent, Peterborough PE1 4BG. 7 2 0 
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I M P O R T / E X P O R T - T R A D E O N L Y 

we stock all well-known brands all the t ime 
H O M E - C O M P U T E R S 
PERIPHERALS 
ACCESSORIES 

Commodore. Atari. Spectrum, etc. 
printers, monitors, disk drives, etc. 
diskettes, joysticks, interfaces, ink-
ribbons. etc. 

and we are always looking for import/export 
connections. 

IF Y O U W A N T T O SELL OR BUY, PLEASE 
C O N T A C T US '«« 

C f ' T D ft | Kruiswaal 3 - 1161 AL Zwanenburg 
I n V I N H o l l a n d - t P ^ n h n n o ( 1 1 1 5 9 0 7 7 1 0 2 

Handel maatsehappq t>v 
Holland - te'-phone (31) 2907 7102 
telex 10246 ectro nl 

164) DISK DRIVE ut i l i tv. 18 command! , 
1 0 0 % m a c h i n e C o d e . Un ique rescue 
functions on disk only, f 6 9 6 C H P O ' t to 
A Cat H e d g e . 6 Forest Gdn i . . Partington, 
Manchester M 3 1 4PL 

EARN EXTRA MONE v f icwi home. Send see 
to: T Colgate. 24 Lucat te Road. Haywards 
Heath, Sus ie * RH16 1JW 

ucwi S D 2 advanced tape , . f w 1 
TO MICRODRIVE UTtL IT i 
«r nmmf* Mil d »*» r t fm -a mt* 

m *»>m,m hii at* ,»i, HlfMl 
• .tea I M W W WM «• tail imJ * 
• 4 Wfi tt hweat »<f«i| 
mmr, <• H|»*f» M 
#»U >«tnc« » *•» MI • <*#«• 

MB MT I* HP—(» 

<»X MI nil.• WKIA I«Oj- IW '0 • 
r « i m piirtr itu hm 

l f » t VMM MHH H I » « W I 

N E W 
SL1 SUPER 

SPEEDLOAOER 
NEW) 

.1 w .w a- . i.r« 

telMI H • • h h h i i I W ^ I M w> » !>»•• t« M irtw 
h a H a « I I W W < ' H » r » 

mailt u w M t m t u i . urn m 'o> ri m a c « 
lint w i t r i w .mi intitri irw"! 

H i l l 

BLANK CASSETTES 
Cuaranteeo top qua*tv computer' 
audio cassettes at great budget onces 
Packed la boxes of 10 with labets, 
Inav cams and library case. 
Prices mciude VAT. oost and packing 
G<CSi £5 35 OC5WE470 
n CO £540 QC6CH £5 JO 
•CI2JE345 DC9CHE700 
.]C15)£375 
BASF FLOPPY DISCS 
Prices of txwes of 10 
~ 5% Single sooDcubie density £19 95 
. 5% Double sWeOoutte density £2185 

5 Mi Double sicWQuad density £28 75 
MICRO FLEXI DISCS 
Price per unit 
a 3 w s*igle side £4 00 each 
Q 3'// DouWe Side £4 75 eacr. 
mcate Quantity of eacti product 
required m boxes Free de*verv UK onfy 
Cheque/PO Enclosed for E. 
NAME 
AD0RESS 

P A O t t u t o n m . 
mftGHETKi LTD 

aJWV 
7 4 1 

Cassero hmc 329 HLTset Poaa ifieos IS10 3W 
HiEffOSrW 0532 706066 

MICRODRIVE SOLVED 
T h e M i c r o d r i v e is w i t h o u t 
d o u b t a n e c o n o m i c a l & 
p r a c t i c a l s o l u t i o n t o h i g h s p e e d 
l o a d i n g of y o u r p r o g s & g a m e s . 
U n f o r t u n a t e l y S inc la i r d o e s n o t 
h e l p w i t h t h e m a n y p r o b l e m s . 
Z X - G U A R A N T E E D h a s a r a n g e 
o f t a p e s e t c , p l u s t h e 
i n t e r n a t i o n a l p o s t a l M i c r o -
d r i v e - E x c h a n g e N e w s l e t t e r s t o 
s o l v e v a s t m a j o r i t y o f p r o b l e m s . 
A 1 3 p s t a m p / i n t e r n a t i o n a l 
c o u p o n b r i n g s y o u a l ist o f al l 
items. 762 

Z X - G U A R A N T E E D (Dept VC) 
2 9 C h a d d e r t o n Dr ive, U n s w o r t h , 

Bury , Lanes, B L 9 8 N L 
Tel: 0 6 1 7 6 6 5 7 1 2 

COMPUTER REPAIR CENTRE 
Have you got problems with youi 

computet? 
THEN CALL US 

BBC. Spectrum, CBM. Dragon 
Mai lorder or call in 

ENFIELD 
COMMUNICATIONS LTD 
13S High St. Pondera End, 

3 Enfield, Middx 
DL-80577I2 

624 

D U S T C O V E R S S E T S F O R 
A M S T R A O C P C 6 1 2 8 . 4 6 4 . 6 6 4 

£ 6 . 9 5 

'Matching proofed nylon, ttealed will) anil-
italic inhleilor fl«J.<jreewBluB piping on 
monitor cover. AMSTRAO CPC on keytiowd 
cover 
' P i e a t t t i t l e model, colour or mono 
C o v e r for T a t u n g - E i n s l e i n £ 7 . 5 0 
Proofed ©rey rtylQft plp«C lo RM with 
cfline on keyboard 

C o v e r (or o t h e r c o m p u t e r s 
Matching proofed nylon t»l<i toning piping 
and name on keyboard BBC. DRAGON 
Ct 93 COMMODORE. GOLDSTAR. SANYO, 
SOMY, TOSHIBA £3 95 in Wtcfc but 
unprpeo SPECTRUM PtulCJSC QLC350 

M a t c h i n g c o v e r s for P r i n t e r s 
Amsirad D M P I , Canon P w 1M0A, 
Commodore MPS BOi Epson f x 80 Rx «0. 
tx ao M a i n n m a i n M T 8 0 . StlTiwa CP-BO. 
CPA-80 Talung TP100. Tanan KP810 C4 50 
Bio int r HR5 c3 M and Juki 6100 »! £S 50 
For lull range including b u l i m i a machine 
covers. plaas« rtng or send S A E. Pncea 
include UK delivery Europe al SOp abroad 
[ 2 (Airmam 

BBD COMPUTER DUST COVERS 
39 MANSE AVENUE 

WRIGHTINGTON WN6 9RP 
Telephone 0257-422968 

T R A D E E N Q U I R I E S W E L C O M E » i 

CONTINUOUS COMPUTER STATIONERY 
TOP QUALITY. IMMEDIATE 0EUVERY FROM STOCK. AVAILABLE IN MUSIC RULEO OR PLAIN 

COMPARE THESE PRICES' 
ITEM PRICE PER BOX 
11" - B H - B0 gam CIO I I 
1 1 " » 9 > S * 8 0 g i m t i l 1 4 
11" . 1a»- eo 9VT> ( I t 99 
11-» IS S I B m ' 90o»rn f i t 79 
• M Mt ion t r l 70 CIS 79 

' Ava^ael* in Pl4.n only 
Whan ."<V' ng pin j ic star* quonirtT w c V u M RulaO or Plain and aand a Chaqiic or Poll*' Ordai 
made payael« to M*'*lhon Puni Saivice* limilad loqatnvi with yot* narna and atHraftt lo 
MARATHON PRINT SERVICES LTD IP C Supebax 1 3 Si.lion Road LsnfhaM Kent D A ] 7OA 
Tai 04 7 1 7 « ; » « 
P i « a i rchihv* o l VAT Ploaw mckrda C J SO per item p&p (refunded in part wh*»e appiicabial 

MASSIVE DISCOUNT* ON ORDERS Of FIVE 
BOXES AND OVER 
DELIVERY FREE OF CHAROE TO NORTH KENT 
We also t ioc l irxilti part MCR and OTC Luting 
r> all popular t 'Jfi iqgainer with a 
compiehanaiva ranga ol Floppy D*lXa 
Conrmuoua Labala and ConlirHioul Envtlopas 

S P E C T R U M M A C H I N E C O D E S Y S T E M 
ASSEMBLER. DIS ASSEMBLER, TESTER DEBUGGER. O N LINE LEARNING A I D 

w i th t ( « h yourself machine code booklet . 
Opnont nclude uvng mtcrodnvc. printer, hen or decimal numbcrt 

A different ippr<*i(hgirtngthtghly uttblepxtijft thenmtimprewepirtistheMKletHif 
fcjturct mvilmbtc gunk: to the lecrrts of the Z80 (Spectrum CPU)" — PC Today July 85 
"ft leerm to hive jbto'utely everything you couldpombty wmt for michirv code much c ire a 
uken in the itunuijJ in nulling the code it Buic-hke n potiibtc " - PC Weekly 21 Mir 85 

Cat te t te £7.95, Mic rodr ive Cartridge £9,75, Overseas • £1 
Orders w i t h PO.'cheque to R O Y B O T , Dept . YC4. 4S Hu l l bndg r Road. 

Rayltigh. Eivc* SSt 9NL. Wri te or tel: 0 I M 77l«43 (or leaflet!. 61 1 

FREE M E M B E R S H I P 
SOFTWARE HIRE 

• VIC 20 • COMMODORE 6 4 I 
• SPECTRUM • 

SAE FOR YOUR HIRE KIT 

VSH <YC>. PO BOX 65, 
NOTTINGHAM NG1. 

P L E A S E S T A T E M I C R O 
6 4 7 

SPANISH, ARABIC, 
PORTUGUESE. ITALIAN 

WORDPROCESSORS 
for CBM 64 £ 8 9 each, including pott 
Arabic Wi'p for 8BC C120 VAT enlra 
D e c e i t welcomed. 

0T PROMOTIONS 
UNI1 F. ARNOAlt CEB1M. 

LONDON SW1B 4T0 • 
lelephoM OHIO S711 

Telei BBS 1112 CfCDMS G 

HOME ACCOUNTS Put your house in order' 
Probably the best home use loi your 
computet' Comprehensive coverage of bank 
accounts, credit cardt. HP. ele. Inbuilt 
accuracy check lor ail transactions Proiect 
cashflow tor any period ahead Available lor 
CBM 64 o< VIC 20 I B 45 or Iree details from 
DISCUS SOFTWARE FREEPOST. Windmill 
H.II. Brixham TO5 9SR T , l 0 8 0 4 5 SS532 

4 7 7 

A S T R O L O G Y 
for beginners 
only £11.50 

A Starter Pack compris ing a simple 
p rogram to ca lculate a horoscope , 
an in t roductory bookle t & 2 self-
t e a c h i n g p r o g r a m s ( h o w t o 
interpret the horoscope ) . 

No previous 
knowledge required 

Spectrum. BBC,'Election. One. Dragon. 
Tandy,'Genie. Cc-mmodore 64iPf T. Atari, 
Sharp. Antstrad'Schneider. Colour Genu, 

MSX, IBM, Apricot, ttc. 

m a n y m o r e p r o g r a m s for 
e x p e r i e n c e d ast ro logers 

also other micros 

C a s h w i t h order (add 5 0 p 
ou ts ide U K ) or targe sae for f ree 

c a t a l o g u e to: -

ASTROLCALC lOcpl VC) 
67 Pea scr of I Road. 

Hemel Hempstead. Merit HP3 8ER 
Tel: 0447 51109 

S p e c t r u m Repairs 
£ 1 6 . 9 5 inclusive of labour, par ts 
+ p & p . Fast reliable service by 

qual i f ied engineers. Average repair 
2 4 hrs 3 m t h s guarantee . For help 
or a d v i c e ring: 

H S C o m p u t e r Serv ices . 
2 T h e Orchard , W a r t o n 

Preston, Loncs . PR4 1BE. 
Tel: 0 7 7 2 6 3 2 6 8 6 

COMPUTER BROKEN 
H a v e it repaired and w o r k i n g again 
in n o t i m e All m a c h i n e s repaired 
and g u a r a n t e e d by our fully ski l led 
• t a n . 
Sinclair repairs a t f i x e d prices e .g . 
SPECTRUM iPIUS (15 00 
Other makes - BBC.'EL tC TR ON. 
COMMODORES. AMSTRADS and DRAGONS 
All at very c o m p e t a i i v e prices. 
For moro deta i ls p h o n e or send a 
SAE to M I C R O M E N D , The Old 
Schoo l . M a i n S t r e e t . F A R C E T , 
Peterborough PE7 3 D B . Te lephone 
- ( 0 7 3 3 ) 2 4 1 7 1 8 . 

S P E C T R U P * TAPE U T I L I T Y 0 0 7 

Handles the latest type 
programs 
* Handles pulsing 

programs and is 
guaranteed to make 
them loadable. 

* Handles a single 
section or the 
multipart programs all 
in one. 

* Handles normal & 
Headerless even if no 
gaps between parts 
and/or short tones. 

* Handles full 48K or 
longer. 

* Includes a Header-
Reader. 

* Guaranteed easiest to 
use. 

UTILITY 0 0 7 . . . £ 5 . 9 5 
O/seas: Europe + 5 5 p 

Others +£1.5 5 78i 
(Please order as 0 0 7 H ) 

ZX G U A R A N T E E D (Dept YC) 
2 9 C h a d d e r t o n Dr ive , 

U n s w o r t h , Bury , Lanes. 
BL9 8 N L 

Tel: 0 6 1 7 6 6 * 7 1 2 
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SINCLAIR 
REPAIRS 
BY THE 

SPECIALIST 
Walkers 
COMPUTER SERVICE 

AND REPAIRS 
t nail « J 

W a l k e r s wi l l repair your c o m p u t e r a t a real ist ic 
pr ice . 

Y o u send a c h e q u e not t o e x c e e d £ 3 0 . 0 0 ; your 
c o m p u t e r wi l l be repa i red a n d 

r e t u r n e d t h e s a m e d a y or s e n d for a f ree 
q u o t a t i o n . 

M o s t repai rs wi l l be in t h e range £ 1 5 . 0 0 - E 3 0 . 0 0 
s u b j e c t t o m a c h i n e . 

For information 
Telephone: 021-643 5474 

or s imply s e n d your c o m p u t e r together with 
the c o u p o n b e l o w 

Thomas Walker & Sod Ltd, 58 Oxford Street, Birmingham BS 5NX 

PLEASE TICK 

• CHEQUE ENCLOSED • FREE QUOTE • ACCESS CARD 

NAME 

ADDRESS 

ACCESS No.: I I I I 1 I I I I I I I I I I I I 

TELEPHONE No.: 

PALACE 
software 

PROGRAMMER REQUIRED 
Palace Software are looking for a full-time 
Spectrum programmer to join their team. 
It is not necessary to have previously worked 
as a programmer but an extensive knowledge 
of programming in machine code on the 
Spectrum is required and applicants will be 
expected to prove their experience. 
The job would probably suit someone aged 
18-25 and based in London. 
Salary will be based according to experience 
but will also include a royalty. 
If you are interested phone Pete Stone on 
01-278 0751 or write to him at 275 
Pentonville Road. London N . I . 

NEWI A.F.I. LISP 
to* if* S*K«*M Mwctfuw taod Pluti 
S < w c i ' < « t - o n t V t O * M w n M 
o M a t a n d p d W i c k ©v»r > 0 'uOClKKva 6 4 <<M Mi K'Mn <-n»9>«< tat*«f*c« 1 «r>d 
*Vi M OocwtOTlMton wifn a turtt* graph** 

*•*«<«# o»vtv cia oo * * 
( * C 1 OO fo r E a p a r t I f -o r r . 

A F.I lo*w«r* 
W.O Boa 1 4 » London S W > 7 MB 

O T T O ' S S C R A P B O O K 
Junior Education sof tware (or the 
Spectrum. Entertaining reading, 
writing, drawing. Make and print 
or save a story- 2 - 1 0 yr», £ 6 . 0 0 
includes airmail return. (2 weeks) . 

Margaret Copland. 
Kir wee . Canty . 

N E W ZEALAND. 

B L A N K C A S S E T T E S 
WITH LIBRARY CASES 

CIO CIS C20 C30 
10 3 SO 4 00 4 19 4 IS 
20 7 00 7.20 7 35 7 SO 
SO 15 00 1520 «S3S 1S SO 

100 77 00 28 00 29 00 19 OO 
fully fflctusrve (COO 6So utra) Superior Tapn OonT Settk for l«i! • * * 

5 % " D S / D D D I S K S 
MmlKtiiiwI br MWTXII*" «4*>l0rc«d C»Mr«4 

i O I w ( I 3 M > k R m k StougaCw 
R I N G U S N O W ! 1 0 7 9 3 ] 6 9 S 0 3 4 

U K M O M l C O M P U T E R S I P t p l V C I 
tl C H U R C H W A R D A V t . 

S W I N D O N . W I I T S S N 2 1 N H 706 

HOW TO PROGRAM your rrucio m Banc 
Beginner* Hoc by step instruction book with 
e i i m p m f2 .S0 Cheque PO lo Oatafria. 16 
Rose Cre tcen t . Wel l ington. Tel ford. 
Shropshire TF1 1HT. 

WCifWHT CLASSIFIED 
ORDER FQRM 

Classified Rates 
Linoa*: »0p pmr wort Min M wordsl — 
prvpayobl* 
I w*Off* odvorfrMrt tftovid tempi*** rh* forrn 

« MOCK CASttAiS 
(OW1 If 3 Npfflf OAtf iMwi 70 
poKf for rf i t f d *t 4or Murnbor 

H r v q v f r M f J i f 7 . 0 0 t i t r o 

Oltp loy - rotvt p*r | « (Mm Jict) 
Ono iniorlion (10.00 
Throo intirlioni 
Sn inioritoni 
Tw«lv« mivrlioni 

t tJI 
n.jo 
(9.00 

M r KWMIfS shooklpromd* sep*'*r» 
COPv snd p f t f t U t r»i*fv* Sfuce b, pt*or* 
(01-681 3036/ 
Method of Payment 
Ch*Qu*s e'C. thould be made Dayobie 
to Buemeee Praia International Ltd. and 
crowed l ancloea herawtth 
Ch#qu* 'PO lor 

pieoie deCut my Acceu 'V i ia Batctav 
Cora. American t i p ' e i i Dirven Cluft Inr 
at below 

Please Insert the fo l lowing adver t isement In Your C o m p u t e r Classif ied Section 

L I N A G E 
P L U S 
1 5 % 
V A T 

T O T A L L I N A G E 
P L U S 
1 5 % 
V A T 

T O T A L 

£ 1 2 . 0 0 £ 1 . 8 0 £ 1 3 . 8 0 

£ 1 5 . 0 0 £ 2 . 2 5 £ 1 7 . 2 5 

£ 1 8 . 0 0 £ 2 . 7 0 £ 2 0 . 7 0 

£ 2 1 . 0 0 I £ 3 . 1 5 £ 2 4 . 1 5 

£ 2 4 . 0 0 £ 3 . 6 0 £ 2 7 . 6 0 

£ 2 7 . 0 0 £ 4 . 0 5 £ 3 1 . 0 5 

£ 3 0 . 0 0 £ 4 . 5 0 £ 3 4 . 5 0 

No. of insertions requ i red [ |Box No. requ i red YES/NO 

m i M i r 

NAME iPirase/ncludt m l f h ) 

AD0®fSS 

SIGNATURE 

Post to: 
Cut out th* order form and return 
together with your rermttanca to: 
Oeaaified Department. Your Computer 
Room H211 Quadrant Houae. The 
Quadrant, Sutton. Surrey SM2 SAS 
1011 661 3036 

Payment b y credi t c a r d p l e a s e state address c a r d is registered 

D a y t l m e t e l . n o 

T H I S F O R M S H O U L D BE R E T U R N E D BY NOV 27 FOR T H E JAN ISSUE 

Company Rt&sttrrd Numb* 151537 tEn&tnd) Aegrftarvtf Of*re» Qu*0rmni HouM. Th» Ouedranr. SuTWn, Surrry SVJ SAS 
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FHSTCOMPUTER REPPIR5 
VIDEO VAULT INTERNATIONAL 

.10• REPAIR SERVICE 
S l S SPECTRUMS REPAIRED for only £ 1 9 . 9 5 

including PARTS • INSURANCE and P & P. 
HIDDEN Wedont°'vevou3pr!ceand.ietyouguess 

EXTRAS 
Bill, we give you a 100% fixed price NO extras we 

don t need to boast about our service we have 
1000 s of customers from all over the world highly 
delighted with our service and help Only 20 

minutes from Manchester centre BBC Commodore 64 vtc 20. also repaired 
call us for details 
Don't wait weeks for your repair, we turn around all computers in 24 hrs All 
repairs carry a full J month guarantee. plus on every Spectrum we repair we 
send you a free game worth £5.95 for your enjoyment and pleasure 
• While you wait service 0y Profession* • Most Soectrums repaired witrun as minutes 

Computer Engineers « Ail Micros insured for return journey. 
• Jmonrn written guarantee on an repairs • reyDoaro faults only n.9S 
• mtefnationalReoair company we repair * School repairs undertaken discount avanaote 

comoutefs from an over the world * Free software wttneacn Spectrum repaired 
• All computers sent By Mail Order turned * over 8 years experience working with 

around in 24 hrs computers All computers fully tested 
Just parcel your computer in suitable wrapping enclosing £19.95 for Spectrum repairs, please do not send power 
supplies Commodore computers, just send £1.75 (U K Eire, I o M C.l.l or £6.50 (Europe/Scandinaviai with your 

. . . . I n . . . . address or phone number ana we win contact vou same day by phone or letter with quote, if you prefer, please 
Y U U K L U M r U T c K C 3" u s a n t l w e W | M 9 , v e vou a quote over tne phone, we aim to please That s what made us the most reliable 

service centre. 

HOW TO SEND 

COMMODORE 64 
* NOW REPAIRED * 

Call us for details or purchase 
the l.C's from our D.l.Y. section 

WE 
S P f t O U A U F S S T A F F ! 

SPECIAL OFFER', 
Y O U C A N T R E F U S E 

16K to 48* upgrade 

S ^ S 5 3 a great Chnstmis present 
" p f f ^ f e i - ^ t o order the upg rade Kit. 

- • . I ' l r f ^ S T f e ^ (only £17.95.) 

— — 

THERE'S 

IN THE BUSJness'AT f>RlCES 
THAT CANNOT BE 

BEATEN 

THE 
LOGICAL 
CHOICE 

•SPECIAL 
k e y b o a r d u p g r a d e 

Why not 
upgrade your 

Spectrum into 
J> keyboard, 

we can upgrade your 
old Spectrum into a new 

D-K Tronlcs keyboard 
for only £31.50 f if i 

STOP 
PRESS 

VIOEOVAULT LTD will shortly be 
opening ther New Branch £ 
Manchester City centre for 
USevOu wait computer repairs 
S t h f i space for details of 
Special opening offers 

Normal retail price » 9 9 5 W l f ^ , f m n g 

D.l.Y. 
CORNER 

we regret we cannot 
show all the components 
available Just give us a 
call and we can quote you 
over the phone delivery 
by return 

Spectrum Parts 
Z80ACPU SO 
4116 Rams 0 9 
m 6SO 06 
Service Manuals 20.0 
ULA6C001 95 
Transistor ZTX 213 0.5 
Transistor £TX 313 OS 
Keyboard Membrane 5 0 
Keyboard Temoiate SO 
Keyboard Mat S O 
Power Supply Units 7.9 
Feet (Each i 0.2 

Commodore 64 Chips 
6526 23.00 
6S10 23 00 
658 1 25 00 
901227 05 2J00 
90122601 23.00 
901225-01 23 00 
6569 23 00 
4164 Rams 3 00 
Power Supply Units 29.00 
All prices + P & P £1.50 
But include v a t 
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Special Reader Offer! 
the Duraplug 
Mains Filter 
Adaptor... 

the end ot the 
line for spikes! 

The Durapfug Mains Filter 
Adaptor is an essential, yet 
inexpensive, Item for any user 
of sensitive electronic 
equipment in the office or 
home. Plugged into an 
ordinary wall socket it provides 
adequate protection against 
distortions In the mains supply, 
'laundering' noise and spikes 
out of the current and 
preventing digital circuits from 
misbehaving. 

To: Your Computer Offer, Room 807, Quadrant House, Sution, 
Surrey SM2 SAS 

Please send me the following: 

Quantity . . . .Duraplug Moins Filler Adapior(s) @ E17.95 each 
incl. p&p ond VAT, 

I enclose my cheque value £ mode payoble lo 
YOUR COMPUTER OFFER. 

NAME . 

ADDRESS 

L 

EXPORT 
AND OVERSEAS VISITORS 

ALL MAKES OF MICRO 
COMPUTERS, PRINTERS, 

PERIPHERALS AND SOFTWARE 
SUPPLIED AT DISCOUNT 

PRICES. 
AMSTRAD • ORIC • SINCLAIR 

• BBC MICRO • ATARI • 
COMMODORE • APRICOT • 
STAR • BROTHER AND ALL 

POPULAR MAKES 

UNICOM HOUSE 
182 ROYAL COLLEGE STREET, 

LONDON NW1 9NN 
TELEX: 295931 UNICOM G 
TELEPHONE: 01 -4821711 

N * 

I 

Amateur Photographer . 1*0 
Amstrad 6, 7, 8, 9 
Anirog I.B.C. 
Arnor Ltd 68 
Artie Computing 132 
Atari 96, 97 
B 
Barnard electrical 
Beebug 
Beta-soft 
Bio-Baton 

130 
92 

123 
114 

C&F Associates 130 
Caldew Business Computer 

Systems 88 
Cascade Games 47, 133 
Chillern Electronics 106 
Commodore 40, 50 
Compumart 90 
Computers by Post 68 
Creative Devices Research 136 
Cumana 120 
D 
Datastar 
Dean Electronics 
Dennison 
Digital Integration 
Dorling Kindersley 
Dudley Langmead 
Dureli Software 

Eigen Software 
Euromax 
F 
Ferguson 
Flix Direct Discount 
G 

GEC Telecom 

H 
Hi-Soft 
Hi-Voltage I 

Industrial Process 

L LCL 
Lightwave Leisure 

22 
69 

111 
54 

16,17 
124 

10, 14 

134 
138 

4.5 
130 

59 

114 
24 

123 

M 
Micro X 26.82 
The Micro Workshop 82 
Microgold 146 
Micropower 
Miracle Technology 28, 34 
Mirrorsoft 38 

Ocean Software 42, 85, 95. 109, 
BC 
Opus Supplies 118,119 

Philips Electronics 86 
Print 'n' Plotter 137 

Romantic Robot 90 

Selec Software 92 
Silica Shop 101 
Simtron 88 
Sinclair Research 74. 75 
Spectravideo 123 
Swanley Electronics 92 
Swescot 69 
Syndrome Music 106 

T 
Tandy 63 
Tasman 18, 19 
Thorn EMI 104, 105 
Thoughts & Crosses 70 

U 
Ultimate Play the Game 112 
Universal Computer Research32 
U S GoldlFC, 12, 13. 15. 44. 89. 
131. 135 

Virgin Games Voucher Ofler 26 

68 
82 

Your Computer 
Top 100 Games 

ZX Microfair 

139 

69 
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cz mm, 
At last! A game the whole family can enjoy. A game 
in which mum stands as much chance of scoring as 
her teenage son I 

Ovor 1400 questions on six subjects : Sports and 
Leisure - Entertainment • Art and Literature -
Science and Nature - Geography - History. You can 
even make up your own questions. TRIVIA is FUN! 

Keyboard or Joystick 

TRIVIA UK 

WHO HAD 
CHANEL No. 5 
SPRAYED IN THE 
RING BEFORE HE 
WRESTLED? 

VIC 20 + 16K 
SPECTRUM 

ATARI 

C16+16K 
AMSTRAO, BBC 
CBM 64, PLUS 4 

£7.95 

TRIVIA DEUTSCH 
CBM 64 

AMSTRAD 
SPECTRUM 48K 

ATARI 

TRIVIA 
FRANCAIS 

CBM 64 
AMSTRAD 

ATARI 
SPECTRUM 48K 

Oceans of the world are the treasure houses of 
King Neptune, whose priceless riches are guarded 
by armies of sharks, octopi, crabs and other 
inhabitants of his watery world. 
Skip, a treasure-hunting diver is searching for the 
treasures prized by Neptune above all others ; 
perfect pearls and beautiful mermaids. His search 
is fraught with danger: the bite of a shark is fatal, 
and Neptune is omnipotent : but the lure of 
immeasurable wealth is irresistible. 

A multi-screen, arcade-
action game. 
Keyboard or Joystick 

£6 .95 CBM 64, C16, 
Spectrum 48K 
£7 .95 Amstrad 

% » 
± - « r 

E 1 

; ' j 

• I * 
* 

% * * -
L . 

C B M 6 4 - A M S T R A D - S P E C T R U M 48K - C 1 6 £ 6 . 9 5 

'RADE-ENQUIRIES. Amrog Software Ltd. Unit 10 Victoria Industrial Park Victoria Road 
Hartford Kent ( 0322 )92513 /8 
MAILORDER 8 High Street Horley Surrey Horley (02934) 6083 (0322 )91649 /92518 
Payment By: ACCESS BARCLAYCARD CHEQUE or P.O. 



I 

Oct * i Software Limited 

Telephone 061 8326633 Telex 669977 O c t a r a G ^ - . ^ l ^ S S 
- J1985 Hasbro Industries Inc All Riqhts Reserved 

TRANSFORMERS "WARRIOR ROBOTS IN DISGUISE. ' 
EARTH HAS BEEN INVADED BY POWERFUL ROBOTS 
FROM THE PLANET CYBERTRON. TRANSFORM INTO 
THE ROLE OF THE HEROIC AUTOBOTS (JAZZ. HOUND 

MIRAGE AND OPTIMUS PRIME) IN THEIR DEADLY 
BATTLE WITH THE EVIL DECEPTICONS. 

Ocean Software is available from selected Ranches of: 
^ . W l l S M l I H ' ^ H ^ S a . l W K J O I W W f W LASKYS R u m b e l o w s O r e e n B . S p e c t r u m Shops and all good soff 


