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NOW ON THE SPECTRUM & AMSTRAD! 
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SPECTRUM 48K 
cassette £7.95 

m COMPUTER SOFTWARE 
Parkway Industrial Centre, Heneafle Street, 

T-SfilW. Tirt*: 337288. 

cassette £9.95 
disk £14.95 SCREENS AS SEEN ON 

COMMODOHFM 



LETTERS 
O r Open letter to Jeff Winter; 

a wizard writes. 
HARDWARE HITUST 
O Q Challenger Ramdisc; 
™ » Spectrum printers and 
keyboards. 
CHART PAGE 
Q O Gallup's top 30 computer 
O O games; Find out the poll 

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

new strategies; Tomahawk 
at last 

QUEST CORNER 
New adventures; 

3 1 Terrormolinos; Swiss Family 
Rob inson . 

INTERACTIVE ADVENTURES 
C O Steve Cook shows how trees 

give you quests with more 
bite. 

INTERRUPT MUSIC 
£ A Miles Dun lop gets the 
U i Amstrad to soothe the 

savage breast 
ROCKET MAN MIKE 
7 O Another commercial quality 
* " Spectrum game from Karl 

CHARUE & THE JUGS 
7 Q CBM-64 space pilot is 
/ O trapped in mediaeval times. 
MAGGOT SPLAT 
O O Jason Chariesworth's 
O O Amstrad demonstrates 

radiation hazards. 

SPLIT SCREEN 
Q 7 More for your 64, Rae 
O I West's new raster intemipt 

routine. 

DISC CATALOGUE 
Q- f l A Fintan Culwin facilitiy for 

BBC Micro owners. 

MEGAMON 
AO Superb more-than-just-a-

monitor, accesses hidden 
op-codes. 

FLEXIBASIC 
4 A O Damien McComb allows 

you to redefine Basic on 
64. 

FIRST BYTES 
4 A " f Our beginners section: 
I v l your way in to the world 

of micros. 

COMPETITION RESULTS m August and September 
competition winners. 

RESPONSE FRAME 
<| 4 O The triumvirate answers 
A A O readers' problems - no 

tasks to hard. 

30 
WHAT TO BUY 
Christmas is coming ands micros are 
going cheapi Simon Beesley takes a 
Scrooge's eye view of what you can ram 
into your stocking during the festive 
season. 

OCEAN'S NEW WAVE 
faul 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 

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

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

IS 

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 ATTACF 

L i g l P P e n r i Q Q r 
complete with graphics software 1j 1 Zf.zl D 

£159.95 

RS 2 3 2 C Interface 
Inc R O M Software £49.95 

I)isc 1 )rive with Interlace 
and C P M for C P C 464 

AVAILABLE AT ALLDERS • BOOTS • COMET • CURRYS • DIXONS • LASKYS • RUMBELOWSI SUI 



Name 

Address 

i Amstrad peripherals i 
Amstrad, P.O. Box 462, Brentwood, Essex CM 14 4EF. 

r YC/P/3 I 

Tell me more about the Amstrad range of 1 

peripherals. 

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. 

DISCOUNT STORES • TANDY • W.H.SMITH • AND GOOD INDEPENDENT COMPUTER STORES 



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 • DIX0NS • GRANADA • GREENS • LASKYS • JOHN LEWIS • RUMBELOWS-



FT 

The complete home computer. 

SUPREME DISCOUNT STORES • TANDY • VAILANCES • W. H. SMITH • WIGFALLS • F. W. WOOLWORTH AND GOOD INDEPENDENT COMPUTER STORES 

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. 

. - . YC/464/2 
m e m o r e in fo rmat ion 

Name I 

rr, Please send 

Address. 

To help you get the most from your CPC 464, 
I there's the Amstrad User Club as well as a number of 
I 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. 

Amstrad CPC 464 
The complete home computer. 

^ A n ^ a d J ^ O T * o x 4 6 2 , B r e n t w o o d , Essex C M 1 4 4 E F J 
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You've captured the go ld in Summer Games and 
Summer Games II — n o w it's on to the Winter G a m e s ! 
A n d what an incredible setting — a completely realistic 
winter wonder land featuring six action-packed events. 
You can compete against your friends or the computer. 

First choose the country y ou want to represent. Then 
it's practice, training and learning a w inn ing strategy 
for each event. M o w the O p e n i n g Ceremony and the 
competition begins. Will y ou be the one w h o takes the 
go ld at the Awards Ceremony? 

The quest for the go l d continues.. .And It's all here 
— the strategy the challenge, the competition, the art 
and pageant r y of Winter Games! 
• Six Winter Events : Bobs led , Ski Jump, F igure 

Skat ing, Free-Style Skat ing, Hot D o g A e r i a l s a n d 
the B ia th lon 

• O p e n i n g , C los ing a n d A w a r d s C e r e m o n i e s 
complete w i t h N a t i o n a l A n t h e m s 

• Compete A g a i n s t the C o m p u t e r or Your Fr iends 
a n d Fami ly 

• U n i q u e Joystick Contro l — Requi res T i m i n g 
a n d Skill 

• O n e to E ight P layers V # 

SUMMER G A M E S 
• Opening and Awards Ceremorwes 

• 8 different events 
• Compete agaJnit opponent or 

computer • IndMdual or Team Play 
Atari & CommcxJore 64 

SUMMER G A M E S II 
• Opening. Awards & Closing 

Ceremonies • 8 different r w r t s 
• Compete against Computer or 

Opponents) 
Commodore 64 

PITSTOP II 
• Head to Head Motor Racing 

• Supert) Animation • 6 Different 
Circuits • On-screen map 

• Full Pit Faoiioes 
Commodore 64 

IMPOSSIBLE MISS ION 
• 32 different rooms • 90different 

robots • Supert) Animation 
• BritishMicroAwards 

"Game of t h e n a r 1985" 
Commodore 64. Spectrum & Amstrad 



;c>n for looking forward to Winter! 

Screens f r o m C o m m o d o r e 6 4 v e r s i o n 

TP'S DISK £14.95 
^ CASSETTE £9.95 
COMMODORE 64/128 

Available Soon for 
Spectrum 48K & Amstrad 

b A N C ! 
i f fe rmts* 
•g Music! 
KnimadO 



software getting harder 

SPECTRUM 

A M S T R A D 

DURELL sales dept., 
Castle Lodge, Castle Green,Taunton TA14AB 



ATARI & COMMODORE 64/128 
£ 1 / l - 9 5 E Q 9 5 

aSK I H CASS k J 
COMINC SOON ON 

SPECTRUM 48 K £7.95 
AMSTRAD 

DISK £14.95 CASS £9.95 

M i ^ 

From the 
RICHARD DONNER 

Production 

Based on the Story 
by 

STEVEN SPEILBERG ATARI eaoNies 
Exciting Multiscreen Action and Adventure! I 
U.S. cold Limited, unit 10, The Parkway industrial centre, Heneage Street, 
Birmingham B7 4LY. Telephone 021-359 3020. Telex: 337268. 

oatasoft is a registered trademark of Datasoft inc. 
The Goonies is a trademark of Warner Bros inc. 

-1985 Warner Bros, inc All rights reserved 
( Warner-Tamerlane Publishing Corp ana RetRa Music Corp. 
A« ngnts reserved Used try permission ' 1985 oausoft inc 



KEYING IN COLOR 

MLu... 

Two powerful packages of personal 
computing programming techniques made 
instantly usable by Dorling Kindersley's unique 
'Screen Shot* 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. 

tor SRM^SLTOT 

STARTER PACKS 
The 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. 

jifyfite&ig*'. 
If igj 

IAN GRAHAM 
n u i . t i m i i t j u 

H ' * aHMM 

IAN GRAHAM 

ScmmSU 

BAR CHARTS 

- - * * - yr-

«.-- - r iSi 

I s s f e s a a g g 

A(>O»-.K» aor* j ittvmaflMi 

SSBBr 
. ' - ~ .. 

• - - • • - • • -



PHIL CORNES 

B m p p R o ^ u i i w G 

ZX SPECTRUM+ 

PWSlfTCHER 
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GRAPHICS PACKS 
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he 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. 

Each pack contains two full-colour Screen 
Shot programming manuals plus library cased 
cassette software. Superb value at £15.95 inc 
VAT for the complete pack. 
Available from larger branches of Boots. Menzies, W H Smith 
and leading bookshops and computer stores. In case of 
difficulty, write to Dorling Kindersley Publishers Ltd. 
1-2 Henrietta Street CoventGarden. London WC2E 8PS. 
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TASMERGE 
• p THE MAIL MERCER 

TASMERGE for the 
ZX48K Spectrum 
cassette £10.90 

Transfer data from MASTERFHE to 
TASWORD TWO! Letters and forms 

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

Uf MASTERFILE. The mail merge facility allows, 
W for example, multiple copies of a letter to be 
f printed, each containing a different name and 
f address taken from your MASTERFILE data. To 

use TASMERGE you must have one or more 
microdrives as well as TASWORD TWO and 

MASTERFILE by Campbell Systems (version 9 or 
later). 

ZX SPECTRUM 
TASWORD TWO 

THE WORD PROCESSOR 
TASWORD TWO for the ZX 48K Spectrum 

cassette £13.90 microdrive cartridge £15.40 
" 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. 

TASPRENT 
THE STYLE WRITER 

TASPRINT for the ZX 48K Spectrum 
cassette £9.9Q microdrive cartridge £11.40 

A must for dot matrix printer owners I Print your 
program output and listings in a choice of five 
impressive print styles. TASPRIN T utilises the 
graphics capabilities of dot matrix printers to form, 
with a double pass oftheprinthead, output in a range 
of five fonts varying from the futuristic Data-Run to 
the hand writing simulation of Palace Script. A 
TASPRINT gives your output originality andstylel. 
The TASPRINT fonts are shown below together with 
a list of compatible printers. 

TASMAN PRINTER 
INTERFACE 

TASPRINT PRINTER INTERFACE for the 
ZX Spectrum £59.50 

RS232 Cable for ZX Interface 1 £14.50 
Plug into your Spectrum and drive any printer 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 to your 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, Mannesmann Tally, 
Shinwa, Star, Tandy Colour Graphic (in colour!) 
printers. TASCOPY shaded screen copy software for 
this interface (value £9.90) is INCLUDED in this 
package. 
The TASCOPIESand TASPRI NTS dnve all Epson 
compatible eight pin dot-matrix 
printers e.g. 
AMSTRAD DMP2000 MfCK-8023B-N 
iPiONFX-SO 
EPSON RX-80 
EPSON MXSOTmiN 

BROTHER M1009 
BROTHER HR5 

MANNESMANN TAIL YMT-80 SHINWA CP-80 
STARDMP501/515/S610 
COSMOSSO 

DATAC PANTHER 
DAT AC PANTHER H 

COHPACTA - bold and heavy, 9ood for tiphasis
Cfllfl-flUG - n fuiuRjsuc script 
LECTURA LIGHT - clean and pleasing to read 
HEDIW1 - d serious business-like script

PQIQit &WP3 - a dwtirurtite J&win? jant 

TASPRINT output shown at less than half size 

TASWIDE 
THE SCREEN STRETCHER 

TASWIDE for the ZX 48K Spectrum 
cassette £5.50 

With this machine code utility you can write your 
own Basic programs that 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! 

AMNWCPC 
464-664-6128 

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

664. and the 6128. 

TASWORD 464 
THE WORD PROCESSOR 

rr 
o 
ai 

TASWORD 464 for the Amstrad CPC464,664, and 
6128 cassette £15.95 

" There is no better justification for buying a464 than 
this program" 

POPULAR COMPUTING WEEKLY 
NOVEMBER 1984 

ZXSPECTRUM
MSXEi\sm

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 of 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 ' is given to the left. 

TAS-DIARY 
THE ELECTRONIC DIARY 

TAS-DIARY for theZX48K Spectrum and microdrives 
Cassette £5M> 

Keep an electronic day-to-day diary on microdrive! 
TAS-C -DIARY includes a clock, calender, and a separate 
screen display for every day of the year. Invaluable 
for reminders, appointments, and for keeping a 
record ofyour day. The data for each month is stored 
as a separate mirodrive file so that your data forayear 
is 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 CPC464and 664 

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

disc£1€.50 
TAS-SPELL checks the spelling of TASWORD 464 D 
and TASWORD 6128 text files. TAS-SPELL hasa 
dictionary of well over twenty thousand words which 
are compared with the words in your text file. You 
can ado your own specialised words to the TAS-
SPELL dictionary Please note that TAS-SPELL wti 
only work with TASWORD464-D and TASWORD 
6128. 

st 
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Springfield House, Hyde Terract I Le 
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TASWORD464-D 
THE WORD PROCESSOR 

TASWORD464-D for the Amstrad CPC464, 
664, and 6128 
disc £24.95 

This is the new TASWORD especially developed to 
utilise the capabilities of the Amstrad disc drives. A 
major new feature is a powerful mail merge facility. 
TASWORD464-D willonlv run on. and is only 

— ' supplied on, disc. 

he 

nd 

in 

LY 
34. 

TASWORD 6128 
THE WORD PROCESSOR 

TASWORD 6128 for the Amstrad CPC 6128 
disc £24.95 

TASWORD 6128 utilises the additional 64K of 
memory in the CPC 6128 This gives text files that are 
over60K long. TASWORD 6128 includes mail merge 
and all the other features of TASWORD464-D. With 

anew notepad mode and other 
additional capabilities 

TASWORD 6128 is the most 
powerfulof the 

TASWORDS. 

TASPRINT 464 
THE STYLE WRITER 

TASPRINT464 for the Amstrad CPC464,664, 
&6128 

cassette £9.90 disc£12.9Q 

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 have 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. 

I Amstrad ' QL
}!•Commodore

TASCOPY464 
THE SCREEN COPIER 

i - 0 

ich 

D 

TASCOPY464 for the Amstrad CPC464,664, 
and 6128 

cassette £9.9Q disc £12.90 

Adds two new Basic commands to give both a 
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 

R> 

=TWARE E 
ice, LeedsLS29LN.Tel:(0532) 438301 

TAIVNG EINSTEIN 

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. 

TASPRINT EINSTEIN 
THE STYLE WRITER 

TASPRINT EINSTEIN for the Tatung Einstein 
disc £14.95 

Print TASWORD EINSTEIN text files in one or more 
of the TASPRINT fonts. 

SINCLAIR QL 
QLna trademark of Sinclair Research L td 

TASCOPYQL 
THE SCREEN COPIER 

TASCOPY QL for the Sinclair QL 
microdrive cartridge £ 12 .90 

TASCOPYQL adds new commands to QL 
Superbasic. Execute these commands to print a 
shaded copy of the screen. Print 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 
microdrive cartridge £ 19.95 

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

mm 
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 Basic 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. 

If you do not want to cut this magazine simply write out your order and post to 
TASAAAN SOFTWARE. DEPT YC. SPRINGFIELD HOUSE. HYDE TERRACE. LEEDS LS29LN 

lenctoseacheque/POmade payable to TASMAN SOFTWARfL td OR charge my ACCESS/VISA number 

ITEM 

NAME 
ADDRESS 

Telephone Access/Visa orders Leeds (0532)438301 

PRICE 

£ 
£ 
£ 
£ 

Outside turop* add H 90 airmail per item £ 
TOTAL £ 

Please send me free TASMAN brochure descnbmg your products[jTick Here twouklhketoknow moreahout your programs tor QL[J 
Tatung Emstern[JZX Spectrum [J MSX[J Amstrad[J Commodore 64 Q AHpnces include VAT. postage and packaging YC 
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I word f "om the i din tt 

EUREKA: MICROS 
SANS FRONTIERES 
ALMOST EXACTLY FOUR years to the day that the 
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 " B B C " 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. 

Starring 
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C5 and you've 
seen the lot 
Just as the "official" biography 
of Sir Clive 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 flat 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 series of 
marketing and manufacturing 
disasters with digital watches, 
calculators, flat 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 80 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 Ne 
NO NEED 
FOR 16 BITS 
Acorn is putting a brave face 
on its absence from the High 
Streets this Christmas for the 
first 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 AMX mouse is the 
£50 Super Rom/Art program 
which gives the AMX mouse 
pull-down menus overlapping 
colour windows, patterns and 
an icon in all 
modes. 

S f t 
w j j 

» V 

'Amstrad piracy' 
sides claim a win 

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. 

J I 

• 4} 

f J 
n L J i 

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

headline "selling tape copying 
equipment not u n l a w f u l " 
while The Guardian went for 
" A m s t r a d fails to win aud io 
app rova l " . The truth seems 
to be that the Appeals Cour t 
ruled that selling products 
that could be used to infringe 
copyright was not illegal as 
such but that promot ional 
material which encouraged 
breaking of copyrights could 
causes the crime incitement to 
break the law. 

DIARY 

Bruce's fr iend Sir Keith 
Joseph is thinking about 
closing Keele University 
which is sad. Bruce you may 
remember last month argued 
that Joseph ought to be 
promot ing 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 
sof tware 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 
f rom 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. 

Ta tung is still smart ing f rom 
the exposure of its no smiling 

(continual on pa fie 

J 
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more 
^unbeatab le deals 

fromAData 
Christmas offer for 

Your Computer readers 
£30 off Star SG-10 

Offer ends 20th Dec 

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

Star SG-10 £259 +VAT 
cable for any Micro (max. price) 
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!!! 

Systems! 
Just a few of the many features:— 

Easily switchable between Epson & IBM 
graphic/print models. 

q / 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 II. 

Compatible with all word processing 
programs. 

^ f 50 CPS NLQ mode available from switch on. 

^ f 120 CPS draft mode. 

2Kprintbuffer—expandabletolOK 

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. 

All goods despatched FREE OF CH ARG E by next day doorstep courier service 

24 Hour 
Credit Card 

Hot Line 

Post your cheques to 

Datastar Systems UK 
Unicom House, 182 Royal College Street, 

London NW1 9NN. 
Telephone: 01 -4821711 Telex 295931 UNICOM G 

PERSONALCALLERS WELCOME—Weare situated by the junction of Camden Road, near the railway bridge 
MONDAY-FRIDAY 9-6 SUNDAY 10-1 EXPORT ENQUIRIESWELCOME 
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(continued from page 21) 

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 f rom his face. I 
asked around the off ice for 
suggestions for a computer 
game to send to keep him 
happy while he is in. 
" W e t z o n e " suggests one 
cynic " S u p e r h u e y " is another 
idea but most vote for " W a y 
of the Exploding C y s t " . 

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 d o — 
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 f rom thef t . The cat 
meanwhile starts playing with 
the wire unaware that " a n y 
slight movement of the device 
will sound the a l a r m " . Result 
— one scaredy cat and a 
sleepless night for you as PI 
reckons that the Spider will 
let off " a n ear-piercing 98 
decibel sc ream" for two 
hours. 

Soft News 
U.S. GOLD LATEST 

f t f l t l l l 

VOU THE MARSHALL OF T H I S T14G-BIT TOW*? 

MHAT'S IT TO VOU, PUMK? _ „ „ „ „ 
YOU GOT A 8URR UftOER YOUR SAOOLE, 80Y? 
YES, SOU. AND I T ' S A PRETTY MICE TOW. 
YES. WHAT MAY I 00 FOR YOU? 
Accolade Inc is the newest 
bright star in the US sof tware 
f i rmament . Founded by Alan 
Miller and Bob Whitehead — 
both former Atari and 
Activision pioneers — the 
company aims to produce 
high-quality graphics, lifelike 
games £fnd generally knock 
your socks o f f . Thanks to US 
Gold, the first of these 
apparently revolutionary 
programs Hardbal l 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 vfews. 

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 t rade '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 
"li t t le peop le" living in the 
machine. 

Activision is exploring the 
widespread belief in Gremlins 
with its tacky Little 
Computer People Discovery 
kit on the C o m m o d o r e 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 af fec t ion , a 
remarkable apt i tude for 
playing games, the ability to 
communicate and a love of 
mus ic . " 

Activision obviously hopes 
that Little Compute r 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 QL Chess? You 
won ' t be once you have 
Psion 's Q 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 " p e n s " 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 sof tware house, 
but C R L claims to have 
brought Journey, an £8 
treasure-hunting game for the 
Commodore 64, f rom 
Ozisof t . Journey features 
music based on Madness ' s 
House of Fun , multi-
directional scrolling and 
hundreds of location. 
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LONDON'S LARGEST DISPLAY OF PRINTERS MONITORS 
COMPUTERS AND PERIPHERALS 

DON'T TAKE A CHANCE 
A A 

L 

—COMPARE BEFORE YOU BUY 
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o 

OVER 40 
PRINTERS ON 

DISPLAY—MOST ON 
DEMONSTRATION 

UK'slsest Printer Prices 
DOT MATRIX PRINTERS 5 

Esil.il 
g S S S S I M S f c : " • • « 
Epson FX8g/FX100/RX100 P§A g 

i s s t M f f i r " i l l : g = w i t 

I l g : i l l 
S g S ' l l:fe= "13:11 
Commodore MPS801 r 8 6 9 1 + V A T = C 9 9 . 9 5 CommodoreMPS803 . . . . . b b b . | i v« £ 2 9 4 . 2 9 
Panasonic KP1091 NLQ. . . . E255 .au+VAi 
Oki-Mate 2 0 Colour C217.30 + VW £ 2 0 6 . 8 8 
Shinwa CPA80 . r p f i n 78 +VAT= C 2 9 9 . 9 0 
Micro P 165 NLQ.... • • • . • • • • &26U. /U+ VAI 
Seikosha GP50S (Sinclair) . . C59 .90+VAT-
Se.koshaGP500A C89. |U + > g | C 1 3 3 2 8 

l l l t i : ^ p . i i t ^ g g S S M o N L Q SMOONLQ 
£ 2 5 9 . 9 0 
£ 2 8 7 . 3 9 
£ 4 3 6 . 8 9 

£ 2 8 7 . 3 9 
£ 3 6 2 . 2 5 
£ 7 0 0 . 3 5 
£ 9 4 2 . 8 9 
£ 2 5 2 . 8 9 
. . . . POA 
£ 2 2 9 . 8 9 
£ 3 7 3 . 6 4 
£ 2 9 5 . 9 0 
£ 2 0 6 . 8 9 

Star SG10 (IBM) NLQ £226.00 +VAT= 
Kaga Taxan KP810 NLO . . . . £249 .90 +VAT= 
Kaga Taxan KP910 NLO . . . . £379 .90 +VAT= 
DAISYWHEEL PRINTERS 
Brother HR10 £249 .90+VAT= 
Brother HR15 (P) £315 .00 +VAT= 
Brother HR25 C609.00+VAT= 
Brother HR35 + sheet feed. £819 .90+VAT= 
Daisystep 2 0 0 0 £219 .90 +VAT= 
Diablo 6 3 0 POA Silver Reed 
Juki 6 0 0 0 C199.90 +VAT= 
Juki 6100 £324 .90 +VAT= 
Juki 2 2 0 0 typewriter P or S . £257.30 +VAT= 
Smith Corona TP1 £ 1 7 9 . 9 0 + VAT= 
NEC. Rioch. Oume. Tec POA 
Epson DX100 £ 3 1 5 0 0 + VAT= £ 3 6 2 . 2 5 
Commodore DPS1101 £165.17 +VAT= £ 1 8 9 . 9 5 
Uchida DWX 3 0 5 £199.00 + VAT= £ 2 2 8 . 8 5 
All popular interfaces, cables, etc. available f rom 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 DS STD RES RGB . . . £ 1 7 3 . 8 2 + VAT= 
1431 MZ STD RES Spectrum.£199 9 0 +VAT= 
1451 DS MED RES RGB . . £229 .90 + VAT= 
1451 DO MED RES QL £229 .90 +VAT= 
1451 APDS MED RES 

RGB/Composite £ 2 8 9 . 9 0 + VAT= 
1441 DS High RES RGB £389 90 + VAT= 
1456 LI MED RES IBM PC . . C395.90 + VAT= 
1456 DA MED RES Apr icot . £299.90 +VAT= 
Philips Monitors Full Range 
Ferguson Monitors Full HE 
COMPUTERS 
A m s t r a d 
CPC 464 Green £167 .78+VAT= 
CPC 464 Colour £252.13 +VAT= 
CPC 6 1 2 8 Green £252 .13 +VAT= 
CPC 6 1 2 8 Colour £ 3 3 9 . 0 9 + VAT= 
PCW8256 £394.90 + VAT= 
Apr icot — Special Pr ice Limited Quantity 
F1E 256K RAM 1x315K Disk. . £499 .00 +VAT= 

£ 1 9 9 . 9 0 
£ 2 2 9 . 8 9 
£ 2 6 4 . 3 9 
£ 2 6 4 . 3 9 

£ 3 3 3 . 3 9 
£ 4 4 8 . 3 9 
£ 4 5 5 . 2 9 
£ 3 4 4 . 8 8 
. . . . P O A 

ange POA 

£ 1 9 2 . 9 5 
£ 2 8 9 . 9 5 
£ 2 8 9 . 9 5 
£ 3 8 9 . 9 5 
£ 4 5 4 . 1 4 

£ 5 7 3 . 8 5 

SOOXL/Cass/Games, ^ 3 . ^ 3 + V A T 
520ST inc Disk + Monitor £642 .90 + VAT 

RRCincDFS £346 .91 + VAT 
BBC PLUS 1 2 8 k . : : : : . . . . . . £429 90+VAT 
Cumana and Opus Disk Drives ^ ^ 

l 5 4 0 0 K S w i t c h a b l e : : : : £127 .13 +VAT 
P x 100K £186.48+VAT 
1 1 4 0 0 K Switchable.. . . . . . . . £ 2 7 9 74 + VAT 
Opus Disk Drives now with 2 Year Guarantee 

Commodore E130.39 + VAT 
6 4 ' + 1541 £252 .13 + VAT 
1541 Disk Drive . C121.69 +VAT 
CI 28 - . . ! . . . £226 .04 + VAT 

1570 DislfDrive. . ' . ' . ' . ' . ' . ' . ' . ' . ' E l 6 9 . 5 2 + V A r 

Tbshfba HX10 G69 52+VAT= £79.95 
Sanyo. Sony. Panasonic HUA 
MSX Disk Drives. Printers, etc in stock 

fBKsSctrum. . . . . C78.22+VAT= £89.95 
Spectrum PLUS ^ | | | 0 + V A T - £109.95 

SUPERDISKS Prices per box of ten ex \AT 
SSDD DSDD SS96TP1 DS96TP1 
40TR 40TR 80TR 80TR 

£ 9 5 . 9 5 
£ 7 3 9 . 3 4 

£ 3 9 8 . 9 5 
£ 4 9 4 . 3 9 

£ 9 7 . 4 5 
£ 1 4 6 . 2 0 
£ 2 1 4 . 4 5 
£ 3 2 1 . 7 0 

£ 1 4 9 . 9 5 
£ 2 8 9 . 9 5 
£ 1 3 9 . 9 5 
£ 2 5 9 . 9 5 
£ 4 4 9 . 9 0 
£ 1 9 4 9 5 

BASF 5V £10.00 £17.80 £18.50 £21.00 

s r l l i ^ l 
tM 70P ' o r ' ; P

o N S l E x - ^ ^ P r l 

•SSBlW'- f|o 
BrotherHH» V n ^ Q B r o t h e r ® K . w g 

ESff ik I t 
1 § 5 2 6 v 1 1 
Daisystep 2000 . . . . £3.40 
Epson MX/RX/FX 8 0 £3. 5 0 

Epson 100Series. . 
Juki 6100 SS 
Juki 6100 MS 
Juki 2 2 0 0 
Kaga KP810. . . 
Mannesman MT80. 
Seikosha G P 5 0 . . . . 
Seikosha G P 1 0 0 . . . 
Seikosha GP500 . . 
Seikosha GP700 . . 
Shinwa CP80 

£4.00 
£4.50 
£1 9 0 
£2.70 
£2 4 0 
£5.90 
£6.50 
£6.90 
£4.50 
£6.90 

£18.50 
£6.50 

All equipment fully guaranteed—Credit terms available 

Mail Order + Export + "Wade 
Hot Line Phone 

v Z l Delivery by Securicor (3 day) please add £5.00 + VAT per item. 
Delivery by T.N.T. (overnight) please add C9.50 + 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 R A N G E OF DISK DRIVES, JOYST ICKS , DISK BOXES , INTERFACES, SHEETFEEDERS , ETC.| 

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



Your letters 
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 
— a s s e m b l e r / m o n i t o r , 16 
colours, C P / M , very attractive 
brushed a lumin ium casing, 
superb networking, expandable 
to 512K internally, plenty of 
provisions for discs — f rom 
floppy to silicon, and much, 
much more. 

And don't forget Memotech'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 M T X 
+ 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, 
I A / k / \ n / M > / \ r t i m i n n n n n r • H i w i c i / i n c r \ i l o h / M i r n r n i m n » 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 
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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. 

fXJ-CC 
y s / t s ^ 

Bruce Everiss. 

XMAS MICRO 
I 'm not of ten moved to writing 
but af ter reading November 's 
Your Computer. I feel I must 
point out a few errors in Lee 
Paddon ' s article about possible 
micros for your Chr i s tmas 
stocking. For in that article he 
states that the Enterprise has 
very little sof tware 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 fur ther f rom the t ruth. 
In fact 95 per cent surpass the 
originals in both graphics , 
sound and speed. If you are 
wondering why so many of the 

fcontinued on pane 2?) 
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VOUCHER 
OFFER 

CO 

To get £3 off Now Games' and £5 off games like 'Falcon Patrol IT, and I 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 

S i n b a d - B B C Strangeloop-Spectrum Terror ist -CBM 64 St rangeloop-CBM 64 
5 Jungle J ive-BBC/Electron Sorcery-Spectrum Falcon P a t r o l - C B M 64 Gates of D a w n - C B M 64 
3 Falcon Patrol I I -Spec t rum The B iz -Spect rum Falcon Patrol I I - C B M 64 S o r c e r y - C B M 64 
Normal prices for B B C / C B M 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 G a m e s - S p e c t r u m / C B M 64 S o r c e r y - A m s t r a d / M SX 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, 
Portobello Road, London W11 2DX This offer closes on January 31.1986. 
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Your letters 
(continued J*om pane 25) 

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

For example, the screen can 
be m a d e to s i m u l a t e t h e 
Spectrum screen right down to 
being at the same address and 
pixel layout. Even at t r ibute 
clashing occurs if a straight 
dump version is made. Another 
point is Enterprise has never 
claimed 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 
' D r a w e r ' p r o g r a m in t h e 
N o v e m b e r issue of Your 
Computer. I h a v e , 
u n f o r t u n a t e l y r ecen t ly 
discovered a bug in the program 
which causes use of the " T e x t " 
mode to corrupt the long-term 
store. Co r r ec t i on s a re 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 f rom myself. 

f o r the Apolog ies 
inconvenience. 
P A Rhodes, 
Luton, 
Bedfordshire 

REVIEW VIEW 
I 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 d r i ve s 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-inforced how good 
they are. 

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

f u r t h e r i m p r o v e d a n d is 
p e r f e c t l y s a t i s f a c t o r y , the 
sof tware also still has one 
fundamenta l fault . 

The saving and loading times 
of Basic programs are very poor 
when c o m p a r e d wi th 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 I might have. 

Finally, remember it is onjy 
my o p i n i o n , based on a 
standard set of tests that I 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 omiss ions 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 af ter 
sales back-up which is available. 
The machine is the Amstrad 
C P C 6128. 

I was one of the original 
ZX81 owner s (well I was 
looking for something to run 
my power station for me). 

Even as I type this, I recall 
with horror the days I spent 
t r y in g to get t h r o u g h t o 
Sinclair ' s one , permanent ly 
engaged telephone line, only to 
be told when successful that I 
had got the wrong department 
and cou ld I t ry a n o t h e r 
n u m b e r . . . f o u r 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, a f te r 
learning the hard way, I vowed 
tha t I w o u l d p o s t p o n e 
upgrading to a better machine 
until I was certain it would be 
the right one. 

The Spectrum passed me by 
as did the Q L , the Acorn , the 
Enterprise (with the gestation 
p e r i o d of an e l e p h a n t ) I 
cong ra tu l a t ed my cynicism 
when I saw the mess the QL got 
into, (they only had to ask and 
I wou ld h a v e to ld t h e m 
beforehand) . 
The C P C 664 arrived, oh no, 
could I resist. . . just, I bit the 
bullet and watied. The C P C 
6128 arrived and I knew this 
was the one I had saved myself 

for all those years. It was 
everything I wanted and more. 
I couldn ' t believe the price, the 
speed of t h e Bas ic , t h e 
manual . . . . the everything. On 
top of this when I had a slight 
p r o b l e m wi th r u n n i n g a 
program designed for the 464 — 
not a sof tware compatabil i ty 
problem but due to a rearranged 
keyboard configurat ion on the 
6128 — 1 phoned up A m s o f t , 
and got through first time, they 
put me on to Cliff Lawson one 
of their boff ins . 

He said " O h yes there is a 
problem, I'll sort it out tonight 
at home and phone you with the 
solution t o m m o r r o w " . And 
guess w h a t . . . . H E DID! 
Steve Williams, 
Twikenham, 
Middlesex. 

COMPUTER MAGIC-THE FACTS 

I 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 I am not in competit ion 
with the Magic Circle a n d / o r 
with other members of the 
magic fraternity — of which 1 
am a member — concerning 
"Compu te r Magic" . Though it 
is true that is known that 1 am 
an exponent of this fo rm 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 o f fe r to 
the publishers. I feel strongley 
that it was also detrimental in 
any respects to both Sardi 's and 
myself. 
David Hambly, 
Redbridge, 
Essex 
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A Flash O f r 
Gen ius j / 

THE N E W 6 4 MULTIMODEM 
GIVES YOU DATABASES, BULLETIN 
BOARDS, ELECTRONIC MAIL 
PRESTEL — ALL ON YOUR 
COMMODORE 64 OR 128 
At last! The perfect modem for your 

Commodore* 64 or 128, giving you 
M L access to Prestel* , Micronet* , viewdata 

v and a host of other services — plus 
X » ' " m user-user communicat ions 

v l i P P ® 5 ? ^ X ^ ^ ^ ^ ^ n j m g g m It couldn't be simpler. The 64 
\ ^ ^ K ^ K K K K K K H H H ^ ^ ^ Mult imodem has autodial and 

X^' i^ i f f i f - — ^ a u t o a n s w e r , with all comms 
. - - - - -" software on-board in ROM. 64 Mult imodem fits 
Y—- your Commodore 's cartridge port, and has just 

\ one external connection — the telephone 
\ I \ Y lead. 
\ j \ ^ The 64 Mult imodem is menu driven and 
^ — V \ J multispeed, with CCITT V21/23 and Bell 

\ j | ^ s ^ 5 ^ 103 standards, handling baud rates of 
^ ^ ^ 300/300, 1200/75 and 75/1200. 

Functions include save and 
ft print frame and automailbox 

^ F W f l f ^ J V / with edit and save. 
( e X C ) Buy your 64 Multimodem now and 

- we'll give you free introductory 

PROHIBIT^™*,ect<x subscriptions to Micronet and 

md>rect c (^ruction to puttie Microlink *: an unbeatable package 
^ r r ^ ^ n t e ^ r a * an unbeatable price - i t ' s pure connecting lh.» a p p . i y : , , . g e n i U S ! 

£98 ( e x c ) 

P R O H I B I T E D fromdirect or 
indirect cOTwctidn to public 

telecommunication j y W n i Action 
may beyt»<-n agamsjViyone so 

connecting this appakjitu* 

Approval applied for * <eg d traOe marks ot the companies concerned 

From the Communications sc* 

L A Powerhouse 

Kg MIRACLE 
WIlTECHNOLOGY 

W ^ MIRACLE TECHNOLOGY (UK) LTD ST PETERS STREET IPSWICH IP1 1XB ENGLAND 
f ^ (0473) 2 1 6 1 4 1 6 LINES TELECOM GOLD 79: KEY 0 0 1 (Dealer l ink 72: DTB 10135) 9 4 6 2 4 0 CWEASY G 19002985 PRESTEL MAILBOX 9 1 9 9 9 2 2 6 5 



HARDWARE HITUST 

[C HALLENGER 

• Challenger disc 
drive from Opus 

e Honeysolt 's 
serial interface, 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 
Rom. These 
programs are also 
available on disc 
and cassette. 

•Opus • 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. 

(Hls-si 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 all 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. 

uTR-1 
Spectrum • Printer • Saga Systems • £149.90 

7 
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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From the lop: Memotch 500; Atar i 800XL; Enterprise; JVC 
MSX; Spectrum + . Opposite: Canon V-20 MSX; BBC 
Electron. 

ristmasl 
Simon Beesley looks 
a cheaper buy for 
Christmas. 

and a fas t , extensive version of 
Basic are features to look out 
f o r . E v e n p r o g r a m m e r s , 
t h o u g h , need c o m m e r c i a l 
s o f t w a r e in t h e f o r m o f 
p r o g r a m m i n g u t l i t i e s , 
assemblers or o ther languages. 
So the ques t ion of so f tware 
availability is impor tan t here, 
too . 

The specif icat ions of the 11 
machines under £180 are given 
in the table. There is also a brief 
comment on each micro , which 
summar ises its pros and cons . 
We have not thought it nece-
ssary to p rov ide a list of 
p e r i p h e r a l s . P r i n t e r s , d i sc 
drives, modems , light pens, 
speech units, and other add-ons, 
are available for most of these 
machines . 

Atar i 800XL: Possibly the 
best value of all, for its robust 
keyboard , superior graphics , 
a n d h igh q u a l i t y g a m e s 
sof tware . Not as many news 
titles are released for the Atar i 
as for the CBM-64 or Spectrum. 
But since it is compat ib le with 
earlier models there is a large 
range of p r o g r a m s a l ready 
available. 

Atar i 130XE: M o r e memory 
for your money than any other 
mic ro in th is pr ice r ange . 
Memory aside, it is almost the 
same as the 800XL with which 
it is so f tware compat ib le . And 
as the processor can only handle 
64K at a t ime the extra memory 
is only a minor improvement . It 
is unlikey that much commercial 
so f tware will take advan tage of 
it . 

C o m m o d o r e 16: W h y 
C o m m o d o r e chose to introduce 
a new micro which could not 
run CBM-64 so f tware is a total 
mystery. Now superseded by the 
CBM 128, the CBM-16 will 
soon sink into obl ivion. , 

Commodore 64: T o p of the 
table as far as games sof tware 
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 fou r business prog-
r a m s , themselves not really 

ompu te r prices fall every 
year but this Chr i s tmas 
b r i n g s s o m e r ea l l y 
ou t s tand ing bargains. In 

cases home computers are 
being sold for a half or even a 
third of their original price. For 
example , in J a n u a r y 1984 the 
Atari 800XL cost a r o u n d £250. 
On top of this you needed to 
fork out £50 for an Atar i 
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 fac t , will buy you a 
micro with 64K R a m , co lour , 3 
channel s o u n d , 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 
joyst ick, the all-in price has 
been g i v e n . U s u a l l y it is 
s u b s t a n t i a l l y c h e a p e r , t h a n 
buying each item seperately. 

C o m p u t e r s in th i s p r ice 
bracket are suitable for the first-
t ime buyer who wants to use a 
computer mainly for recreation. 
If you have a more serious 
applicat ion in mind you would 
d o better to look at the micros 
covered in last m o n t h ' s guide. 
It is certainly possible to use a 
Spectrum for wordproccssing or 
keeping your accounts ; but to 
do this you need to add a printer 
and a disc drive, a long with 
appropr ia te in terfaces . 

Deciding which compute r to 
buy partly depends on what you 
intend to d o with it. People tend 
to jus t i fy their purchase by 
telling themselves that they will 
learn to p rogram or that it will 
be u s e f u l f o r J u n i o r ' s 
educa t ion . A few m o n t h s later 
nine out of ten owners use their 
computer solely for playing 
games on . Fair enough , but it is 
unfor tuna te if there is not much 
so f tware avai lable for your 
m a c h i n e . It m a y be a 
commonp lace to say that a 
computer is only as good as the 
so f tware that runs on it, but it 
is wor th repeat ing nonetheless . 

If you a re in te res ted in 
programming, a good keyboard 

30 YOUR COMPUTER, DECEMBER 1985 



>buys 
power fu l e n o u g h to m a k e t h e 
Plus 4 a pract ical p ropos i t i on a s 
a business mic ro . It has received 
a lmost n o s u p p o r t f r o m th i rd 
p a r t y m a n u f a c t u r e r s a n d 
s o f t w a r e h o u s e s — a n d as a 
g a m e s m a c h i n e it is a 
non - s t a r t e r . 

, Electron: A c r ipp led ve rs ion 
of the B B C m i c r o , t he E l e c t r o n 
s u f f e r s f r o m i n s u f f i c i e n t 
m e m o r y a n d a s h o r t a g e o f 
po r t s . Its m a j o r asset is B B C 
Basic, a l t h o u g h it is t o o s low t o 
run mos t BBC s o f t w a r e . 

Ente rp r i se : A l t h o u g h 
t e c h n i c a l l y s u p e r i o r , t h e 
En te rp r i se w a s l auchcd t o o la te 
in the day t o have m u ch success. 
Limited s o f t w a r e . 

Spectrum: T a c k y k e y b o a r d , 
poo r c o n s t r u c t i o n , a n d f eeb le 
s o u n d f a c i l i t y . Ye t t h e 
S p e c t r u m ' s p o p u l a r i t y h a s 
ensured tha t a mass ive a m o u n t 
of s o f t w a r e has been wri t ten f o r 
it. A g o o d m a c h i n e t o get 
s tar ted o n . 

Cheap Micros 
Machine Price Memory Graphics Test 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 funcional keys games, some Cartridge slot 
cassette + 6502 1.8MHs modes 20x12 5 composite video business and 

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

24K 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 lunction 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 
Commodre £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 32 x 256 40x32 4 envelopes educational 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 stereo 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 
Memotech £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 4Mhz 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-f Z80 3.5MHz 
10 programs 

Memotech: B o t h the 500 a n d 
512 a r e well m a d e m a c h i n e s 
w i t h r e m a k a b l y h i g h 
spec i f i ca t i ons f o r the i r p r ice . 
U n f o r t u n a t e l y t hey h a v e not 
had the success they dese rve , 
a n d as a result o n l y a l imi ted 
a m o u n t o f s o f t w a r e is avai lable . 
A d d i n g a d i sc d r ive t o t h e 512 
solves the p r o b l e m by a l lowing 
you to run C P / M s o f t w a r e , 
a l t hough most o f it fo r business 
users o n l y . If you a r e no t 
i n t e r e s t e d in g a m e s t h e 
M e m o t e c h is o n e t o c o n s i d e r . 

M S X : C a n n o n , T o s h i b a , 
J V C , S o n y , M i t s u b i s h i , 
Y a m a h a , S p e c t r a v i d e o , 
in R o m , bu t t he p r o g r a m s 
Go lds t a r , S a n y o a n d P a n a s o n i c , 
a l l m a k e c o m p u t e r s t h a t 
c o n f o r m to the M S X s t a n d a r d . 
T h e idea b e h i n d it is t ha t by 
bu i ld ing c o m p u t e r s t o t h e s a m e 
specif icat ion they can all run the 
s a m e s o f t w a r e . T o o bad that the 
spec i f i ca t ion se t t led fo r w a s 
r a t h e r a dul l o n e . 
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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 

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 TRULY EDUCATIONAL GAME 

£10,000 prize 
MEET THE CHALLENGE 

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

£ 1 0 , 0 0 0 . . . 
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. 



The charts 
TOP 30 OVERALL CHART 
1 MONTY ON T H E RUN GREMLIN GRAPHICS 15 FA1RLIGHT T H E EDGE 
2 WAY O F T H E MELBOURNE HOUSE 16 CHILLER MASTERTRONIC 

EXPLODING FIST 17 BEACH H E A D ACCESS/US GOLD 
3 FRANK BRUNO'S BOXING ELITE 18 BORED O F T H E RINGS SILVERSOFT 
4 IMPOSSIBLE MISSION E P Y X / U S 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 M A T C H DAY OCEAN 

SUPER TEST 23 HYPERSPORTS IMAGINE 
8 ACTION BIKER MASTERTRONIC 24 VEGAS JACKPOT MASTERTONIC 
9 STARQUAKE BUBBLE BUS 25 SUMMER GAMES 2 E P Y X / U S GOLD 

10 HACKER ACTIVISION 26 P A R A D R O I D HEWSON CONSULTANTS 
11 FIGHTING WARRIOR MELBOURNE HOUSE 27 ELITE FIREBIRD 
12 BMX RACERS MASTERTRONIC 28 SHADOW O F T H E MIKROGEN 
13 W H O DARES WINS 2 ALLIGATA UNICORN 
14 GRAHAM G O O C H AUDIOGENIC 29 KIK START MASTERTRONIC 

TEST CRICKET 30 SPY VS SPY 2 BEYOND 

TOP 10 BUBBLERS 
1 WINTER GAMES 
2 SUPER ZAXXON 
3 QUEST FOR THE 

HOLY GRAIL 
4 COMPUTER 

HITS (10) 
5 SPIKE 

U.S. GOLD 
MASTERTRONIC 

BEAU JOLLY 

FIREBIRD 

6 RAID!! US GOLD 
7 ASTRO CLONE HEWSON 

CONSULTANTS 
8 SOUL OF A MASTERTRONIC 

ROBOT 
9 STRIKE FORCE MIRRORSOFT 

HARRIER . 
10 ONE MAN A N D MASTERTRONIC 

HIS DROID 

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 
06 04 05 FIGHTING WARRIOR MELBOURNE HOUSE 
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 AMSTRAD SALES 
THIS LAST WKS TITLE PUBLISHER THIS LAST WKS TITLE PI BLLSHFJt 
01 NE 01 MONTY ON THE RUN GREMLIN GRAPHICS 01 04 10 FINDERS KEEPERS MASTERTRONIC 
02 01 02 WHO DARES WINS 2 ALLIGATA 02 NE 01 RAID!! US GOLD 
0) 02 10 SUMMER GAMES 2 EPYX/US GOLD 03 10 10 FRANK BRUNOS BOXING ELITE 
04 06 02 PARADROID HEWSON CONSULTANTS 04 06 02 SOUL OF A ROBOT MASTERTRONIC 
05 04 06 FRANK BRUNOS BOXING ELITE 05 02 II WAY OF THE EXPLODING FIST MELBOURNE HOUSE 
06 05 II WAY OF THE EXPLODING FIST MELBOURNE HOUSE 06 07 II NONTERRAQUEOUS MASTERTRONIC 
07 RE 05 KIK START MASTERTRONIC 07 01 02 FORMULA ONE SIMULATOR MASTERTRONIC 
08 03 05 SPY VS SPY 2 BEYOND 08 03 03 GRAND PRIX 3D SOFTWARE INVASION 
09 09 08 BARRY MCGUIGAN WORLD 09 09 II CHILLER MASTERTRONIC 

CHAMPIONS ACTIVISION 10 06 M LOCOMOTION MASTERTRONIC 
10 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 packages! 

Y APPROVED ^ 
lor connection to 

telecommunication 
systems specified 
in the instructions 
for use subiect to 

the conditions set 
S. out in them 

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 
f (0473)216141 6 LINES TELECOM GOLD79: KEY 001 (Dealerl ink 72 DTB 10135) 
lid 946240 CWEASY G 19002985 PRESTEL MAILBOX 9 1 9 9 9 2 2 6 5 

SPECTRUM ATARI 

§ postage free when bought w i t h WS2000. Otherwise, please add 61.15 UK p/p. 

MODEM W S 2 0 0 0 
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 Awards Finalist. PCN 
Best Buy. and is MICR0NET recommended. It 
comes complete w i th BT telephone lead, 
mains power lead, com- m j m a . a c 

prehensive user manual and £ l Z 9 
free introductory subscrip- excVAT 
tions to MICRONET and £ 1 5 4 7 3 
MICROLINK. mc VAT A U K delivery 

• . eg d trade marks of the companies concerned 

The DATABEEB ROM based comms package 
gives your BBC" Computer access "to 
PRESTEL ' . M ICRONET ' . M I C R O L I N K ' . 
Viewdata, telex, electronic mail, databases, 
and bulletin boards, handling baud rates of 
1 2 0 0 / 1 2 0 0 . 7 5 / 1 2 0 0 . 1 2 0 0 / 7 5 and 
300 /300 
Features include carousel facil i ty. Macro 
C o m m a n d Fi le, e r r o r t r a p p i n g and 
t e l e s o f t w a r e d o w n 
loading. The package ^ w m 
includes ful l f i t t i n g W # U U 
i n s t r u c t i o n s . User M + m d excVAT 
Guide and Function 
Key Guide. £28 .75 inc 5 

The OATATARI/MULTI-VIEWTERM serial 
interface plus sof tware package is unique, 
because i t gives ful l PRESTEL facilities, 
including graphics, to A ta r i ' users. Allows 
access to MICRONET. MICROLINK. Viewdata, 
telex, electronic mail, databases and bulletin 
boards, handling baud rates of 1200/1200. 
75 /1200. 1200/75 and 300/300. 850 inter 
face not required. 
For models 400. 800. 
600XL. 800XL. 65XE. —• — • j ~ 
65XEM and 130XE. f C l ' I J 
Sof tware on disk or M J m d exc VAT 
cassette. C C Q Q C 

X ' J 3 . 7 J inc § 

The DATASPECTRUM interface and sof tware 
package puts your 48K Spectrum' in touch 
w i t h Viewdata, telex, electronic man. bulletin 
boards and databases, plus PRESTEL. 
MICRONET AND MICROLINK The interface 
handles baud rates o f 300/300. 1200/75 and 
75 /1200 . Software features include Mailbox 
Editor. Frame Processor. Save. Print. and Tele 
sof tware Oownloader. 
The package includes 
i n t e r f a c e . c a b l e . 

£ 3 9 95 cassette and ful l User 
Guide. S o f t w a r e is M f U e x c VAT 
transferable to Micro r < c Q m 
drive. * » * • • 3 . inc § 



SOFTWARE SHORTLIST 

VALUE FOR MONEY • • • • 
GRAPHICS 

0 0 0 0 0 
PLAY ABILITY 0 0 0 0 

SOUND 
0 

OVERALL RATING 

VALUE FOR MONEY 
0 0 0 

GRAPHICS 
0 0 0 

PLAY ABILITY 
0 • • • 

SOUND 0 0 0 
OVERALL RATING 

SCREENS 

• Clear cockpi t 
display with Revs 
style wing mirror. 

B AIRLIGHT 

SCREENS 

• When the go ing 
gets tough in 
Fairtight a scro l l wi l l 
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 call 
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 •£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' l l 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. 

3D GRAND PRIX 
• Any Amstrad •Amsoft 0 Racing 

Well, if Nigel Mansell can 
win a Grand Prix, I suppose 
anything'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 
bfakes. 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 

Game 0 £9.95 • 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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SCREENS 

• The gr id 
represents a 
network of secret 
tunnels l ink ing 
ci t ies around the 
world. 

VALUE FOR MONEY 
0000 

GRAPHICS 
0000 

PLAY ABILITY 
0000 
SOUND 

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 

SOFTWARE SHORTLIST 
[HACKER 

VALUE FOR MONEY 
000 

GRAPHICS 
000 

PLAY ABILITY 
000 
SOUND 

• CBM-64 • Activision • Hacking • £8.95 • Lee Padon 
Possibly about the worst 
thing you can do if you want 
to play this game is read a 
review of it. After loading up, 

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 

RUSADE IN EUROPE 
^ CBM-64 0 Wargame • US Gold • £23 • Lee Paddon 

"Al l 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 

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 all 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 

CISION IN THE DESERT 
CBM-64 0 US Gold • Wargame • £19.95 • Lee Paddon. 

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

Microprose claims it is off 

to the jungles of Indo China 
for the next in the series, 
presumably to cater to the 
market of Vets eager to 
refight the war to see what 
effect nuking Ho Chi Minh 
City would have had. 

OVERALL RATING 

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 all, 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 

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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SOFTWARE SHORTLIST 
CHIZOFRENIA 

•CBM-64 • 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 dif f icul t 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 fl ick 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 il lness which 
should drive you mad even if 
you weren't to start with. But 
I'm in two mirrds 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 be fooled 
by the k i lsch look of 
the product 
Schizophrenia is 
really kafhaesque. 

[WHAM - THE JUKE BOX 
> Z X Spectrum • Melbourne House • Music util 

* 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 

utility 0 £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 wil l 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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TThrTton 

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 

779rr77*n 

S T O R Y M A K E R 
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 • Spect rum 48K 

C a s s e t t e £ 9 . 9 5 

FIRST STEPS WITH THE MR MEN 
Everyone's favourite first 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 • Spect rum 48K 

C a s s e t t e £ 8 . 9 5 

HERE & THERE WITH THE MR MEN 
Mr Tickle, Mr Grumpy, and Mr Lazy join forces with four fun 

games to help children aged 5 and up learn about left and r ight , \ 
up and down, moving, and simple route planning. \ 

Amstrad • BBC B/Electron • Commodore 64 • \ 
MSX® Spec t rum48K 

C a s s e t t e £ 7 . 9 5 ^ 

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

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

with positional words like in and out, over and under. 
BBC B/Electron • Commodore 64 • Spect rum 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 di f f icul ty or for catalogues and product informat ion sheets on our chi ldren's sof tware range, please contact 

m 

The Mir rorsof t Mr Men Christmas Collection is available 
th rough BESA and other good software stockists 
everywhere. 

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 



L U F 

SOFTWARE SHORTLIST 
A TTLE OF BRITAIN 
^Amstrad • PSS * Wargame • £9.95 • Lee Paddon 

5 1 S P L f f l C . R O f l 5 C R M I I L E D 

t : n r 

F T f f 
B U G . 
F U E -
B I 1 D . 
K R D 

GRAPHICS # • # 
SOUND # # 

PLAY ABILITY # # # # 

MU/E FOR MONEY 

SCREENS 

• Battle of Br i ta in 
— phew against the 
many Hunnish 
hordes. 

G/MPtt /CS # # # 

SOUND • # 
P M M 0 / Z . / 7 T # # # # 

M I l / E 

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 

ATELLITE WARRIOR 
^ Amstrad • Amsoft • Trading Game # £7.95 0 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 

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, 
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/ o r o P r o c e s s i n g . G a m e o . S p r e a d s h e e t s . A D V E N T U R E S , A C C O U N T I N G , M U S I C , p r o j e c t m a n a g e m i , . 
i u s i n e s s G r a p h i c s . F i t n e s s a n d H e a l t h . c a d ' c a m , p e r s o n a l F i n a n c e , l a n g u a g e s . B o o k k e e p i n g a n d v a t . l > 
> e s i g n . T y p i n g T u i t i o n . U t h . 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 . P a y r o l l . C o m p i r e R A i d e d h 

I H r I I I f V l f X m l l i f I K I 7 x BOO'Kll-PING AND -A! LICHJL' J t J U L * l * . . V j ^ ^ X T J U L " V J L * - I S>N RE 128. 
SOFTWARE 

J r a p h i c s . F t T r J 
i g h t P e n D e s i g n . T y p i n g T u i t - : 

e r A i d e o L e a r n i n g . S t a t i s t i c s . P r o g r a m m i I 
: C E S . A C C O l v ; S « C . P R O J E C T M A N A G E M E NTl 

• : 5 0 n a l f i n a n c e , l a n g u a g e s , b o o k k e e p i n g a n d 
A B A S E S , V O : C E S Y N T H E S I S . P A Y R O L L . C O M P U T E R A : | 
K '.:: . ; n .; G a m e s , s p r e a d s h e e t s . A d v e n t u r e s . A c c < 

1 mic «-,. F i ? f ; t . ; . > 3 A N f - H i | T!«. C A D - C A M . P E R S O N A L F : N A N l 
1 O N U - ::..I r . r : 3 E: D U C A T I C l . D A T A B A S E S . VQ1 
• C R A M M I N G L A N G U A G E S W C 
4 A G E M E I 

• » • • • • ' ' 
(MY 

R̂N ~ G . " ~ n c r PROGRAM 
Music. P r o j e c t M a n a g e m e n t a s t r o n o n 

J u a g e s . B o o k k e e p i n g a n d - . a t . l i c h t i ' - r u 
P a y r o l l . C o m p u t e r A i d e d L e a h ? . r : c 

s h e e t s . A d v e n t u r e s . a c c o u n t i n g m - j i 
H e a l t h , c a d / c a m . P e r s o n a l F i n a n c e 

k s . E d u c a t i o n . D a t a b a s e s . V o i c : s y n -
l l A G E S . W O R D P R O C E S S I N G , G a v l ' S , S i ' 
> / y , B u s i n e s s G r a p h i c s . F i t n e s s . a ; h e a -

' e n D e s i g n . T y p i n g T u s t i o n . U i i l h e s 
i n g , S t a t i s t i c s . P r o g r a m m i n g l a n ' G u 

l u s i c , p r o j e c t M a n a g e m e n t . / ^ s t r o n g s -
* g e s . B o o k k e e p i n g a n d v a t . L i g » r P i u D r . 

[ P a y r o l l , C o m p u t e r A i d e d l e a r n i n g , 
i e e t s , a d v e n t u r e s , a c c o u n t i n g . m 

IEALT H, cad-cAM Pi 

J O O K K 
l O M P U 

' K E E P I N G A N D VAI 
S Y N T H E S I S . P A Y R O L L . C O M P U T E R A I C 

• R O C E S S I N G . G A M E S , S P R E A D S H E E T S , A D V E N T U R E S , A C C O 
I R A P H I C S . F T N E S S A N D H E A L T H , C A D / C A M . P E R S O N A L F I N A N 
U I T I O N . U T 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 

[ P R O G R A M M I N G L A N G U A G E S , W O R D P R O C E S S I N G , G A M E S , 
[ M A N A G E M E N T , A S T R O N O M Y , B U S I N E S S G R A P H I C S . F I T N E 
|BC.. '|-'> • • ?•• NG A \ D ,-••.-•. L I G H T Pi D E S I G N , T N G T U N - . F 

I JTER A I D E D L E A R N I N G , S T A T I S T I C S , P R O G R A M M I N 
I A D V E N T U R E S . A C C O U N T I N G . M U S I C . P R O J E C T M A N A G E M E N T , 

[ E R S O N A L F I N A N C E , L A N G U A G E S . B O O K K E E P I N G A N D VA 
D A T A B A S E S . V O I C E S Y N T H E S I S , P A Y R O L L . C O M P U T E R A N 

| P R O C E S S I N G . G A M E S . S P R E A D S H E E T S , A D V E N T U R E S . A C C O 
ICS, F I T N E S S A N D H E A L T H , C A D / C A M , P E R S O N A L F I N A N 

[ T U I T I O N . U T 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 

[ P R O G R A M M I N G . L A N G U A G E S . W O R D P R O C E S S I N G . G A M E S 
|MA: . ; - . - :I MI- \ A S T R O N O M Y , B U S I N E S S G R A P H I C S . F I T N E 

VR-O VAT. L I G H T P E N D E S I G N T Y P I N G T U I T 
I P U T E R A I D E D L E A R N I N G , S T A T I S T I C S , P R O G R A M M I N 

A D V E N T U R E S . A C C O U N T I N G . M U S I C . P R O J E C T M A N A G E M E N T . 
|">r: RSG .NAi F R A N C E . L * \NG' . . :AGH S. B O O K K E E P I N G A N D VAI 

> A - A e A S E G . V G ' . C l S Y N T H E s i l S PAY WO.. .. C O M P U T E R A l t 
I P R O C E S S I N G . G A M E S , S P R E A D S H E E T S . A D V E N T U R E S , A C C C 

I R A P H I C S . F I T N E S S A N D H E A L T H , C A D / C A M . P E R S O N A L F I N A N 
T U I T I O N , U T 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 

[ P R O G R A M V - F I G L A N G U A G E S W O R D P R O C E S S I N G . G A M E S . 
| V U \ A G E M E N I . A S T R O N O M Y . B U S I N E S S G R A P H I C S , F I T N E 

B O O K K E E P I N G A N D VAT, L I G H T P E N D E S I G N , T Y P I N G T U I T I O N 
C O M P U T E R A I D E D L E A R N I N G , S T A T I S T I C S , P R O G R A M M I 

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. 
I lere are just three new examples of what is 
available. 

Visit your local dealer for your 128 software or call the 
Commodore Information Centre on Corby (0536) 205252 

for more information. 

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 p a y r o 
^ N G U A G E S . W O R D P R O C E S S I N G . G A M f j S P « r ' G 

E commodore 
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VALUE FOR MONEY 
0 0 0 
GRAPHICS 

0 0 
PLAY ABILITY 0 0 

SOUND 

SCREENS 

• Codenamo MAT 
II. Myons aren't 
what they used to 
be. 

GRAPHICS 000 
SOUND 00 

PLA YABILITY 000 
VALUE FOR MONEY 

SCREENS 

• Head-up display, 
target computer and 
air attack radar In 
Strike Force Harrier. 
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SOFTWARE SHORTLIST 
I ODENA ME MA TII 

***** ^Spectrum and CBM-64 *Dom Domark * Shoot-em-up • £8.95 • 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 
dogfighting. 

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 

RIKE FORCE HARRIER 
• BBC B and Electron • Mlrrorsoft • Flight Simulator • £9.95 • Lee Paddon 

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 "Vi f f " , 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 

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 

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 



ALL THESE % 
BLOCKBUSTERS 1 

TOGETHER ON ONE 1 
GIANT 

COMPILATION 
SPECTRUM £9.95 
AMSTRAD £9.95 

COMMODORE 64 £9.95 

Stocked at Selected Branches of: 
W H Smith. Boots. John Menzies 

Woofworth. Greens, Laskys and Rumbelows 
W*^ MORE f OR LESS f-rm —' ~ 
6 CENTRAL STREET. MANCHESTER M2 TELEPHONE: 061 -832 6633 TELEX. 6699 

DISC £14.95 
COMMOOORE ind AMSTRAD] 



SOFTWARE SHORTLIST 

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 Internat ional 
likes it . 

• Rlgth: Dave 
Marshall, author of 
Tomahawk. 

e Below: The real 
thing — an AH-64A 
Apache hel icopter. 

I OMAHA WK 
•Spectrum • Digital Integration • Arcade Adventure £9.95 0Paul 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 
Dl'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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INCREDIBLY REALISTIC 
VOICE SIMULATION 

ONE PLAYER PLUS TRUE 
HEAD-TO-HEAD TWO 
PLAYER FACILITY 

HIGH 
RESOLUTION 
ANIMATED 
GRAPHIC 
SCREENS OVER 100,000 

PEOPLE CAPTURED 
THE BEACH-HEAD 

IN 1984! 
DARE YOU RETURN 

IN 1985??!! 

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 C O M M O D O R E 64 and coming to a computer store near you! 
Written by Roger & Bruce Carver • Directed by Bruce Carver • Produced by Chris J. Jones • Distnbuted by David L. Ashby 

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



VALUE FOR MONEY 
0 0 0 0 
GRAPHICS 

0 • 
/ H M M / r r 
0 0 0 0 

SOUND 
0 

OVERALL RATING 

SCREENS 

• Colossus Chess 
4.0 - for the 
budding Kasparov. 

VALUE FOR MONEY 
0 0 0 0 0 

GRAPHICS 
0 0 0 0 
PLAY ABILITY 
0 0 0 0 

SOUND 0 0 
OVERALL RATING 

SCREENS 

• Marsport - you' l l 
feel like a ninepin in 
a skittles alley. 

SOFTWARE SHORTLIST 
LOLOSSUS CHESS 4.0 

^CBM-64 0 CDS Software house 0 Chess 0 £9.95, disc £14.95 
0 Toby Wolpe 

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. 

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. 

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 

(MJARSPORT 
•Spectrum 0 Gargoyle 0 Arcade adventure 0 Meirion Jones 

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 really 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 
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SOFTWARE SHORTLIST 
ICIRITICALMASS 1 

VALUE FOR MONEY 
0 0 0 0 
GRAPHICS 

0 0 0 0 0 
PLAYABIUTY 

0 0 0 
SOUND 

0 0 0 
OVERALL RATING 

SCREENS 

• Critical Mass — 
Brilliant graphics and 
an original game 
concept. 

Spectrum • Durell Software • Arcade Safari 0 £9.95 0 Paul Bond 

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 ail 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 
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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 sof tware the hard 
way. He wrote a couple of 
g a m e s for the Dragon 32, and 
his " f r iends" persuaded him to 
t ake h is n a m e 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 s h o w . "I 
haven't been ripped off that 
much. If it had been for a really 
popu la r m a c h i n e like the 
Spectrum or the 641 would have 
lost t housands of pounds. Still, 
t h e y ' r e not my f r i e n d s 
anymore." 

There are a thousand stories 
like this in the software city, but 
t h i s may have b e e n a 
contributory factor In forcing 
Simon to wean himself off the 
6809 processor . "I loathe the 
2-80." This should give heart to 
hard-done-by Dragon owners 
e v e r y w h e r e . F igh t ing h is 
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 
m o d i f y all my r o u t i n e s 
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 t h e s c r e e n . I 
somet imes videorecord games, 
play them back at different 
s p e e d s — tells you lots of 
things." Simon gives full credit 
to Durell co l leagues Robert 
White and Dave Cummings. 
Julian Breeze did the music — 
"It would have taken me 10 
years to do it." 
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aixl radar, to stô afcre long enough to do 
some demoge to the enemy 

The unique two seat tyng option (pdot. 
ro*gdor weapons man) and 3«/t1*d 
Sp«cti® which passes vital ataaft 
ccrdtionirfbimottonio tie Aircrew 
wtfrout freezing the action combred with 
dynamic tacfcd mcp. toke crffs and 
landngs. summer, writer and night-lime 
(tying and a remakabfy redbttc rvffiĝ it 
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ransformers, Streethawk, 
Knightrider, Rambo and 
V — names that might 
make up an evening's TV 

/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 
licenced Konami arcade games 
scheduled for release on Ocean's 
Imagine label, this adds up to a 
veritable tsunami of sof tware 
from the three-year old company. 

Does a licensed computer 
game necessarily make a killing? 
Group Cha i rman David Ward 
emphasises that it's the creative 
process of making sof tware 
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 
re leas ing h o m e c o m p u t e r 
versions of Konami a rcade 
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 IQ label plans to release 
Laser Basic and Laser Compiler 
for Spectrum, CBM-64 and 
Amst rad , a long with music 
software, a screen designer and 
a Pascal. 

Heavy s tuf f , agrees David 
Ward: "The IQ label is to d o 
applications packages for the 
same machines that Ocean 
markets for. We've got to grow 
u p with our custombers at the 
same time as getting new ones. 
A different label is necessary 
because people are used to 
arcade games f rom Ocean. You 

Cosmic 

The Ocean1 
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 a round last 
Chris tmas. But at the time 
Ocean acquired the rights to 
Sylvester S t a l l one ' s R a m b o 
movie, they didn't face much 
competit ion. 

" I t was b e f o r e Reagan ' s 
remark about knowing what to 
do next time he faced a hostage 
s i t u a t i o n . T h a t m a d e 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 
formats are coming along, so not 
much is being developed for the 
Commodore 64. Rambo was a 
surprise success, with not much 
p r io r l icensing, un l ike say 
Goonies which attracted a lot of 
a t t e n t i o n b e c u s e it h a d 
Spielberg's name on it." 

A silicon R a m b o 

The silicon Rambo is a reai 
epic with the combined talents of 
Daley Thompson ' s Decathlon 
and Hunchback II programmers 
Tony Pomfret 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 out a real secret message, 
so have your note pads at the 
r eady a n d you may lea rn 
something to your advantage. 

A l t h o u g h M a r t i n h a s a 
number of instruments at Ocean 
H Q in Manchester, an upright 
piano and a Seiko DS-320 
syn thes i s e r , his p r e f e r r e d 
machine is the Yamaha CX-5. 
He has also worked on the sound 
e f f e c t s , e v e r t h i ng f r o m 
approaching helicopters to the 
various mortars and machine 
guns the deadly dogface has 

• •UP-SC3S 5 3 H i - S C O R E - S S C C S C S T R G E - S , 
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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 
C o m m a n d o ) — 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 the first prizoncr is rescued 
from his crucifix in the stockade 

lop: kambo. Centre: Comic 

Bakery Above: Vie Ar Kung-Fu. 

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 
s a m e way as t h e m o r o se 
militarist a rms 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. 

C h a n c e s a re t h a t a g i an t 
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 
t r ibes of T r a n s f o r m e r s — 
Autobots v Decepticons — who 
will be f ight ing it ou t 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 Decepticons 
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 VW 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 f r o m 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 
a m o n g s t p e o p l e w h o l ike 
pushing coins in slots — now 
courtesy of Ocean's Imagine 
label, you can save the wear on 
your wallet. Yie ar Kung Fu on 
S p e c t r u m , C B M - 6 4 a n d 
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 mot to on 
one of the blackboards. He has 
to put together par ts 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 footbal l team. Colin 
Gresty and the inscrutable Jof f 
a re t w o of the O c e a n 
programmers involved in the 
Konami work. J o f f 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 
kn igh t s in sh in ing a r m o u r 
currently tearing across TV 
screens around the globe — 
Streethawk and Knightrider. The 
initial game plan includes facility 
for synthesised speech a n d 
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 
Salvador ian president whilst 
giving a talk in Los Angeles, 
nuke the New York World TVade 
Centre, kill the US President, 
and sabotage a shuttle carrying 
an SD1 Star Wars satellite. Apart 

f r o m d i s c o u r a g i n g such 
boisterousness, Mr Knight and 
KITT have to f ind the smuggled 
Russian (oops, there I said it!) 
gold which is financing the 
opera t ion . There will be a 
number of variables in the game, 
so it will be different each t ime 
it is played. 

In Streethawk the hero and his 
computerised motorbike have the 
j o b of defending a female VIP 
from a gang of kidnappers. 

The V sign to aliens 
C o m p u t e r g a m e s , l ike 

t hea t r i ca l p r o d u c t i o n s , c an 
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 
a n d save h u m a n i t y f r o m 
becoming an interesting little 
item on the galactic menu. 

The top two-thirds of the 
screen will show a scrolling 
n e t w o r k o f a i r -ven t s a n d 
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 " H o r i z o n t a l L i f t s " , o r 
transporters. 

The bottom third of the screen 
is used f o r h a n d - h e l d 
c o m m u n i c a t o r / c o m p u t e r and 
associated status informat ion . 
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 f r o m 128 di f ferent 
screens. Each screen wil utilise 
eight building blocks of 8 x 6 
characters. 

The actual " m a p " of each 
plane will be randomly generated 

l e f t : Steve Blower, art director 
of Ocean. Above: l)avid Ward. 

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 
b u t n o t t h e r o b o t s . T h e 
communicator/computer section 
of the screen has a m a p of the 
level you are currently on and 
can be used to confuse the aliens' 
central computer. 

If they p u m p 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 communicat ions centre. 
Other tasks to complete may 
include destruction of various 
electrical generators, disabling 
the air purif ication plant and 
sabotaging the central computer. 

Veterans of the S ta r sh ip 
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 
c r e a t i n g a g r i p p l i n g a n d 
innovative computer game. Will 
this policy lead to their gobbling 
u p thei r r ivals l ike D i a n a 
polishing o f f 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 

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. 

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

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 

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 

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 

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. 
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ast month we saw how 
"tree structures" can sort 
different conditions. If 
you mis sed t h a t 

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 condit ions 
relating to a prisoner in a 
dungeon. If 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 If 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 t h e 
dungeon) AND (there are no 
rats present)... 

and so on. As you can see, we 
need quite a few If statements to 
son all the connections, and a 
tree structure enables us to d o 
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 
f rom them; and choice nodes — 
which test a condit ion and then 
branch accordingly. 

If you look at figure 1, you 
can see the var ious n o d e s 
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 
condit ion it tests plus to nodes 
it j umps to we can then write a 
simple routne which will start at 
node 1 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 
will e n a b l e us to h a n d l e 
in terac t ive c h a r a c t e r in an 
adventure game, or any other 
task we care to tackle, and for 
t h e s e so r t o f a p p l i c a t i o n s 
something rather more complex 
is required. 

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

C 

PLAYER IN DUNGEON 

PRINT "FREEDOM' 
^ Y E K 

to test condit ions relating to ou: 
imaginary prisoner, but this time1 

t h e r e a re a n u m b e r o f 
differences. 

First, you will notice not one, 
but three different types of 
terminal node. For example, 
node number 16 is just a dead-
end. If 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 the carrying 
out of certain actions, perhaps 
clearing the screen, or adjust ing 
some variables relating to the 
prisoner's status. 

We can call these three types 
of terminal node a "s imple" 
terminal node, a "message" 
terminal node, and an "act ion" 
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 condit ion that in this example 
hasn't yet bee set up, so it first 
needs to j u m p to a routine that 
asks the player for the necessary 
information. In other words, 

Figure 1. 

RATS PRESENT? 

TAKE NO ACTION 
YES 

. 7 1 

J -

before proceeding it has to j u m p 
out of the 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, true or false, that it 
finds there. 

Sometimes, however, we might 
want to j u m p to one of more 
than just two different nodes. 
Supposing that in our adventure 
game there are three guards 
wandering around the dungeon, 

C 

RATS HUNGRY! 

PRINT "LUCKY YOU' 
YES" 

PRINT AAAGH! 

16 REM xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
28 REM i n i t i a l i s e a r r a y s 
38 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
49 REM 
56 DIM t<17,4> j REM t r e e a r r a y - 16 
nodes each w i t h l o u r data i tems 
68 DIM c < 2 ) : REM two c o n d i t i o n s t o be 
s t o r e d f o r t e s t i n g 
78 DIM mt<13)I REM the re are 13 
d i f f e r e n t messages 
88 REM read data i n t o t r e e a r r ay - fou r 
data i tems f o r each of 17 nodes 
98, FDR n= l TO 17: FOR 0 - 1 TO 4s READ 
t ( n , d ) : NEXT d : NEXT n 
188 REM read messages i n t o m*<13) 
118 FOR n» l TO 13: READ m*<n>: NEXT n 
128 REM 
138 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

148 REM s o r t through t r e e 
158 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
168 REM 
178 n=1: REM s t a r t at node 1 
188 ON t ( n , 1) GOTO 228 ,328 ,379 ,458 ,518 , 
688,678 
198 REM 
288 REM cho i ce nds ( t < n , l ) - l ) jump here 
218 REM — - — 
228 n « t < n , c < t < n , 2 ) ) * 3 > : GOTO 188: REM 
v a l u e h e l d i n t < n , 2 ) . . . 
230 REM . . . i s used to s e l e c t a c o n d i t i o n 
f rom the c a r r a y . . . 
248 REM . . . t h e v a l u e of wh ich ( t r u e or 
f a l s e ) i s added t o 3 t o g e t . . . 
258 REM . . . t h e new node number f rom 
e i t h e r t<n ,3 ) or t<n,4> 
268 REM . . . t h e program then jumps back 
t o l i n e 180 t o c a r r y on down . . . 
278 REM . . . t h e t r e e 

288 REM 
298 REM s imp le t e rm ina l nodes 
380 REM < t < n, 1>=2> jump here 
318 REM 
328 END 
338 REM - — 
348 REM a c t i o n t e rm ina l nodes 
358 REM ( t ( n , I > = 3 ) jump here 

378 GOSUB 768: REM jump t o act ion 
r o u t i n e v i a jumpblock 
388 IF t (n ,4>«8 THEN END: REM no message 
so end 
398 GOSUB 1828: REM s e l e c t message and 
p r i n t 
488 END 

428 REM . . . .message t e rm ina l n o d e s . . . . 
438 REM <t<n, l>»4> jump here 
448 REM 
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Numbered sequentially 
Note that the three nodes it 

j umps to are n u m b e r e d 
sequentially — this is because at 
runtime the program will test for 
the number of guards and 
calculate the node to j u m p 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 r ando m 
choice node number 7 which is 
similar to a multiple-choice 
node, but rather than test a 
condition it simply generates a 

w a i f ' t i n e „ 

iiii;:::: 
Sfsv s J°TSK?I « . . . I t s f l l r p - " 

(continued on page 55) 

458 60SUB 1626: REM s e l e c t message and 
p r i n t 
468 END 
4?« REM 
488 REM . . . . r ando m b ranch ing n o d e s . . . . 
498 REM < t ( n , 1)=5) j u»p here 

518 r » t ( n , 2 ) : GOSUB 1038: REM get a 
random number i n range i n d i c a t e d . . . 
528 REM . . . b y t<n ,2 ) 
538 n = t ( n , 3 ) + r - l t REM get new node 
number by adding random o f f s e t , minus 
one . . . 
548 REM . . . t o base node h e l d i n t ( n , 3 ) 
558 GOTO 188: REM jump back t o c a r r y on 
down t ree 

578 REM m u l t i p l e c h o i c e nodes 
588 REM ( t ( n , l > « 6 > jump here 
598 REM 

600 n - ( t ( n , 3 > - l > * c ( t ( n , 2 > > : GOTO 180: 
REM add v a l u e of c o n d i t i o n . . . 
610 REM . . . h e l d »n element o f c a r r a y 
p o i n t e d to by t ( n , 2 > t o . . . 
620 REM . . . b a s e node number ( h e l d i n 
t<n,3>> minus 1 then c a r r y on down t r e e 
630 REM 
640 REM . . . p r o c e d u r e nodes < t < n , i > " 7 > . . 
650 REM jump here 
660 REM 
470 GOSUB 840: REM jump to r e l e v a n t 
p rocedure v i a procedure jurapblock 
680 GOTO 180: REM new node number has 
a l r eady been ass igned d u r i n g . . . 
690 REM . . . t h e p rocedure , so r e t u r n t o 
c a r r y on down t r e e 
700 REM 
710 REM I I H I H I I l i H I i H I I I I l l I I H H H 
720 REM a c t i o n t e rm ina l node jumpblock 
730 REM H i l H I H H H I H I i H H I H H X U 

740 REM 
750 REM (one e n t r y o n l y here) 
760 ON t ( n , 2 ) GOSUB 780 
770 RETURN 
780 CLSi RETURN 
790 REM 
800 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
810 REM procedure junpb lock 
820 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
830 REM 
840 ON t ( n , 2 ) 60SUB 868,890,910,93$,950 
850 RETURNi REM jump back t o c a r r y on 
down t r e e 
860 PRINT m*< t ( n ,4 ) ) ; : INPUT I t I IF 
< 1 * 0 * Y * > ANO < i *<>"y "> THEN c ( l > - 0 : 
GOTO 880 
870 c ( ! ) • I 
880 r>-2: RETURN: REM jump back and c a r r y 
on down t r e e s t a r t i n g at node 2 
890 PRINT m « ( t ( n , 4 ) > | i INPUT i f j IF 

^ (listing continued on pane 55) 
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Make it live 
(continued from page 53) 

r a n d o m n u m b e r w i t h i n 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 j u m p to 
next. 

As you can see, there are now 
seven differnt 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 diagram. 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 the following notes. 

Firs t we in i t i a l i se t h r e e 
different arrays to hold data for 
our tree, for the condit ions 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. T h e t ab l e 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 M procedure 
node", type 7 
2) It calls procedure number 4 
3) It will result in the printing 
of m e s s a g e number 5. 

This data is read into the array 
t(17,4) 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 1, 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 
— t e r m i n a l , m e s s a g e , o r 
whatever. T h e program then 
jumps to the correct routine. A 
choice node, for example, checks 
the va lue of t h e re levan t 
condition in the c array which 
will be pointed to by t(n,2). 

T h e p r o g r a m is heav i ly 
Remmed in this section to help 
you see what 's going on, so I 
shan't waste sapce 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 j u m p s 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 this amendment for 
d e b u g g i n g p u r p o s e s if t h e 
program doesn' t seem to be 
doing what you want it to. 

There arc a couple of other 
points to note about this listing. 
All 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 
adopt . 

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 m a k e t h e p r o g r a m 
unnecessarily long, but again, 
when we come to develop more 
complex routines, we shall be 
splitting up the program in a 
similar way. 

Next month , we sail present a 

ASK "IS PRISONER ARME0?" 
AND SET CONDITION C(l) 7.1.0.1 

ASK IS THE PRISONER IN 
THE DUNGEON?' 

4.0.0.3 
PRINT'THE PRISONER 
HAS ESCAPED1-

NO 

7.2.0.2 

complete example of the use of 
this method in producing a fully-
flcdgcd character handler. 

A certain degree of e f f ic iency 
nas been sacr i f iced in this 

w l h l ! L m a k e " c o m P a t i b l e 
H o L , a r f l e r a n 9 e of micros. 
However, some changes wi l l 
st.H need to be made b r o w n ' s 

, ° f B B C . S p e c t r u m , and 

|a?ert0ed0herCe0mPUterS T h e s e 

BBC 
1050 r = R N D ( r ) : RETURN 
Commodore 

r e t u r n ' " ^ " < S H ' " / C L E A R > . . : 

Spectrum 
70 DIM m$(13,40) 

180 RESTORE 2000: FOR x = 1 TO 

760 r o ' S ^ ^ ^ O T O , 
840 RESTORE 2100: FOR x - 1 TO 

1050 LET N E X T x : GOTO y 

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 

YES figure 2. 

7.4.0.5 
ASK ARE THERE 
ANY RATS?" 

NO 

PRINT 'PITY - ROAST 
RAT MAKES GOOO EATING'' 

4 0.0.6 

ASK "IS THE PRISONER 
FIT 4 STRONG?" 

N0l 8 

YES 

7.3.0.4 

YES 

ASK HOW MANY GUARDS ARE THERE'' ' (1-3) 
AND ASSIGN TO CONDITION C(2) 

GENERATE 
RANDOM NO (1-3) 

10 

4.0.0.8 
PRINT "A LUCKY 
ESCAPE.. * 

.0.0.9 PRINT'LUCKY THE 
RATS AREN T HUNGRY' 

12 

4.0.0.10 PRINT 'AAAAGH!" 

5.3.10.0 

7.5.0.7 

MC 

TEST NUMBER OF 
GUARDS (C(2)) 

10 

PRINT "THE PRISONER 
OVERPOWERS THE GUARD 

4.0.0.11 

6.2.13.0 

15 

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

3.1.0.12 

TEST WHETHER 
PRISONER ARMED'' 

1,1.16.17 

T l | PRINT •, 
16 
T 

2 . 0 . 0 . 0 

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 - 3 : RETURN 
998 r»=4: RETURN 
918 PRINT m*< t ( n , 4 ) ) j : INPUT i%j IF 
< l i O ' Y ' ) AND < i * 0 ' y ' > THEN n - 5 : RETURN 
928 n=8: RETURN 
938 PRINT m*< t<n ,4 ) ) j : INPUT i%i IF 
( i i O ' Y " ) AND < i f <> ' y» > THEN n=6: RETURN 
948 n=7: RETURN 
958 PRINT m t ( t < n , 4 ) ) ; : INPUT i i IF <i>3> 
OR <i< I) THEN 950 
968 c ( 2 ) = i : n=9: RETURN 
978 REM 
988 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
998 REM s u b r o u t i n e * 
1880 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

1085 REM 
1010 REM. . . se lec t AND PRINT a message. . 
1020 PRINT m*< t ( n , 4 ) ) : PRINT: RETURN 
1030 REM . . . g e n e r a t e a random number . . . 
1040 REM . . . i n range i n d i c a t e d by r . . . 
1050 r=INT<RND<1)Xr)•1: RETURN 
1060 REM 
1070 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
1080 REM node da ta 
1090 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
1100 REM 
1110 DATA 7 , 1 , 0 , 1 , 7 , 2 , 0 , 2 , 4 , 0 , 0 , 3 , 7 , 3 , 
0 , 4 , 7 , 4 , 0 , 5 , 4 , 0 , 0 , 6 , 5 . 3 , 1 0 , 0 
1120 DATA 7 , 5 , 0 , 7 , 6 , 2 , 1 3 , 0 , 4 , 0 , 0 , 8 , 4 , 0 , 
9 , 9 , 4 , 0 , 0 , 1 0 , 4 , 0 , 0 , 1 1 , 1 , 1 , 1 6 , 1 7 
1130 DATA 3 , 1 , 0 , 1 2 , 2 , 0 , 0 , 0 , 4 , 0 , 0 , 1 3 
1140 REM 
1150 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
1160 REM message da ta 

1170 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
1180 REM 
1190 DATA ' I s the p r i s o n e r a r m e d ' , M s 
the p r i s o n e r i n the dungeon' 
1200 DATA 'The p r i s o n e r has e s c a p e d ' , ' I s 
the p r i s o n e r f i t and s t r o n g ' 
1210 DATA ' A r e t he re 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 t he re < I -
3 ) * , * A lucky escape f rom the r a t s ! ' 
1238 0ATA ' 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 ! ! • Eaten by 
r a t s ! ! ! ' 
1240 DATA 'The p r i s o n e r overpowers the 
gua rd ' 
1250 DATA 'The dungeon i s w e l l guarded -
t he re i s no hope o i e s c a p e . . . " 
1260 DATA ' A f t e r a v i c i o u s s t r u g g l e the 
p r i s o n e r e s c a p e s " 
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of 

here 's a false mythology 
about chess; you d o n ' t 
have to be a genius to 
play well and enjoy hours 

concen t r a t ed exc i tement . 
Indeed, genius in one field is no 
i n d i c a t o r o f b r i l l i a n c e in 
another . Alan Turing, probably 
the most brilliant m a t h e m a-
tician involved in breaking the 
G e r m a n E N I G M A c i p h e r 
dur ing the Second Wor ld W a r , 
is said to have been " a n 
absolute d u f f e r " at playing 
chess. 

However , with the develop-
ment of mic rocomputer chess 
p rograms and por tab le sensory 
chess sets, you d o n ' t even need 
a human opponent . This has the 
great advan tage that when you 
are losing you can simply switch 
o f f the thing t h a t ' s wiping the 
f loor with you . 

T h e p r o g r a m s a n d 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 p rograms will o f f e r you a 
good game at qui te 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 " s e n s o r y " boa rd . 
Instead, moves are keyed into 
the compute r using the six keys 
at the bo t tom of the compute r 
panel. 

These keys shif t au tomat ic -
ally between the letter and the 
n u m b e r d e p e n d i n g u p o n 
whether you are entering the 
first o r second co-ordina te of a 
piece's posit ion. The other four 
keys control the level at which 
the machine plays LV, make the 
machine play the next move 
M O , and clear an incorrect 
entry C E before it is entered 
into the p rog ram E N . 

Clearly the Chess King 's 
i n p u t / o u t p u t is greatly sim-

Figure 1: The opening position 
pieces. 

plified compared to the multi-
plexed eight co lumn by eight 
row input and 16 light emit t ing 
diodes — LEDs — output in the 
o the r th ree mach ines . Th is 
simplicity is reflected in the 
Chess King 's single ch ip and 
simple printed circuit boa rd . 

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 o n / o f f switch on the 
side of J he case. T h e pieces on 
the board are punched f r o m a 
str ip of magnet ised plast ic. 
There arc no spare pawns or 
Queens which makes life un-
necessarily diff icul t if you , o r 
the machine , succeed in pro-
moting or exchanging a pawn 
for a Queen or ano ther piece in 
the course of the game . 

T h e C G L G r a n d M a s t e r 
p rogram was writ ten by White 
and Allcock Ltd but the manual 
for the Chess King does not 
s tate the origin of the machine 
code held in the chip. It is a 

f g h 
of all the 

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

limited p rog ram both by the 
s tandards of the other machines 
and the s o f t w a re for the BBC, 
Q L and Amst rad compute r s . 

The Chess King has only four 
levels of play a n d , while the 
number itself is comparat ive ly 
u n i m p o r t a n t , the highest — 
strongest — level al lows the 
m a c h i n e o n l y e igh t . t o 24 
seconds on average to formulate 
its next move . 

Pawn p r o m o t i o n , when a 
pawn reaches the o p p o n e n t ' s 
end of the boa rd , is assumed to 

be to a Queen while the rules 
permit the player to choose to 
p r o m o t e the pawn to a Queen , 
R o o k , B i s h o p o r K n i g h t . 
Swi tching the m a c h i n e o f f 
erases the current g a m e and the 
Chess King sets u p a new game 
automat ica l ly when switched 
on . 

Probably the most important 
fail ing in the Chess King is the 
inability to verify where all the 

John Dawson checks out chess. 
Chess 
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pieces on the board are placed 
in the c o m p u t e r ' s m e m o r y . 
Nothing is more f rus t ra t ing 
than setting up a devious t r ap 
only to f ind that the machine 
couldn' t care less because it 
thinks one piece is somewhere 
else entirely. 

There is n o 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 Oxfordsh i re it is the 
cheapest dedicated machine to 
be found and it is very portable. 

The NOV A C Micro I I a lso 
uses a single chip to hold the 
program and play the game. 
The chip is a t radi t ional 40 pin 
integrated circuit and f igures 4 
and 5 show the pr inted circuit 
board with the ou tpu t LEDs 
and the two plastic membranes 
that form the sensory boa rd . 

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

The piece is removed f rom its 
socket and pressed d o w n into 
the new locat ion unti l the 
computer beeps to indicate that 
the move has been accepted. 
The c o m p u t e r ' s m o v e 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 II is 7 by 
5 by 1.5 ins. in size and shares 
several of its funct ions with the 
SdSys Explorer chess computer . 
The Explorer machine is 7.5 by 

4.5 by 1.5 ins. and is the most 
s o p h i s t i c a t e d of t h e t h r e e 
dedicated compute r s . Figure 3 
sets out the ha rdware conf ig-
urat ion and so f twa r e speci-
f i c a t i o n f o r t h e v a r i o u s 
machines and p rog rams . 

The Micro II failed to spot a 
potential 3 move draw when 
playing against the Explorer and 
then did not indicate that the 
d raw had occurred while the 
Explorer lit up the app rop r i a t e 
L E D to indicate a s ta lemate or 
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draw. 1 have taken none of the 
machines th rough 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 backs tep th rough 
two W h i t e / B l a c k 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. 

I n d e e d , t h e E x p l o r e r 
instruct ions say honest ly: " I n 

of Chess King. 
Below — Chess King 
Pocket Micro. Left — SciSys 
Explorer. 
the case of a s ta lemate or d raw 
by i m m e d i a t e t h r e e f o l d 
repet i t ion, only the Mate light 
will be turned o n " ; by impli-
cation excluding the possibility 
of a 50 move d raw. 

The SciSys Explorer has both 
the best p rogram 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 
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what ' s the best reply it can 
make . Neither the Micro I I nor 
the Chess King d o this and 
clearly it increases the power of 
the program considerably . 

Colossus 4.0 and QL-Chess 
both think in their o p p o n e n t ' s 
t ime and you can turn o f f this 
f e a t u r e w h i c h m a k e s t h e 
program weaker; tha t ' s to make 
you feel even smaller when you 
lose the 10th successive game . 
The compar tmen t on the right 
hand side of the Explorer board 
holds the spare pieces safely, a 
good range of func t ions are 
given by the " f u n c t i o n " keys, 
three AA cells provide m o r e 
than 100 hours use and the 
machine will s tore the s ta te of 
a game for up to one year when 
the power switch is tu rned to 
" m e m o r y " . 

The SciSys machine has a 
good set of s t andard 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 p rograms , the Explorer 
seems to h a v e n o t r o u b l e 
moving f rom its openings book 
to the middle game. Most chess 
computers are comparat ively 
weak — by g o o d p l aye r s ' 
s tandards — when the major i ty 
of pieces have been captured 

and the war on the board enters 
the " e n d g a m e " . 

Mart in Bryant wro te White 
Knight Mk 11 and Mk 12, and 
is respons ib le a lso fo r the 
C o m m o d o r e 64 program Colos-
sus Chess 4 .0 . T h e instruct ions 
fo r the p r o g r a m s are very 
s i m i l a r a n d c l e a r l y t h e 
architecture of the so f tware is a 
progression f r o m o n e p rogram 
to the next . 

There is an interesting series 
of compar i sons in the back of 
the instruct ions fo r Colossus 
C h e s s 4 . 0 b e t w e e n m i c r o -
compute r chess p rog rams for 
the Apple I I , Spec t rum, Atar i , 
Dragon , Elect ron, Oric and 
ZX-81 computers . Colossus 4.0, 
running on an App le 11, beat 
everything in sight including 
both versions of Colossus is 
supplied with a number of 
d e m o n s t r a t i o n g a m e s f o r 
tutor ia l purposes . 

The QL-Chess 31) display is 
a lot of fun a n d , like Mart in 
Bryant ' s p r o g r a m s , plays a 
good s t rong game of chess. 
H o w e v e r , t h e p l a n v i e w 
provided in Colossus 4 .0 and 
the White Knight series is clear 
and gives unequivocal infor-
mat ion about the state of the 
game. 

Figure 3. 
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Price 
SOFTWARE 
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Minimum time 
Maximum time 
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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' 

NOVAG 
Micro II 

M 

YES 
20 hours 

YES 
£39.95 

8 
•Instantly' 
5-20 mins 

SCISYS 
Explorer 

M 

YES 
100 hours 

NO 
£39.95 

9 
2 seconds 

2 hours 

CGL 
Chess King 

M 

NO 
400 hours 

NO 
£22.95 

4 
511 sees 
8-24 sees 

CONCLUSIONS 
The d e d i c a t e d c h e s s m a c h i n e s have s o m e real! 
advantages over e i t he r ano the r h u m a n player o r 
p rog ram runn ing o n a m i c r o c o m p u t e r . 

• You c a n learn by p lay ing j u s t s o m e o f t he moves of 
a g a m e over a n d over again. I have f o u n d it very 
i ns t ruc t i ve t o see h o w t h e Exp lorer dea l s w i t h t he f i rst 
10 o r a dozen moves . Very few h u m a n o p p o n e n t s w i l l put 
up w i t h s o s e l f i s h an approach . 

• The real p i eces i n t he N O V A G and Sc iSys mach ines 
g ive a t rue pe rspec t i ve a n d a l l ow y o u to 'wa lk ro imH' 

you Vo waiK round ' the 
boa rd in a w a y t ha t even t he bes t 3D p rog rams canno t s imu la te ye t . 

• You can play c h e s s o n a t ra in o r bus, at t h e seaside, 
anywhere y o u l i ke w i t h o n e o f t h e d e d i c a t e d mach ines . 

Conversely, t he chess p rog rams may su f fe r f r om be ing 
t o o s t r o n g f o r many beg inne rs even a t t h e lower levels 
of play. One f o rm o f hand icapp ing that used t o be popular 
w a s fo r t he s t ronger p layer t o g ive the o the r one o r m o r e p ieces at t he s ta r t o f t he game. 

The m a c h i n e s and Dronrar r^ 
. i iuue al low a HUOK o r s o m e o the r p i ece f r o m the 

c o m p u t e r be fo re t he g a m e s tar ts . C o l o s s u s 4.0 a 
a l lows you t o hand icap the compute r by cu t t i ng d o w n t 
t i m e avai lab le f o r i t t o c o m p u t e i t s moves. 

E i ther a d e d i c a t e d c h e s s c o m p u t e r o r one o f the 
p rog rams c o u l d make a real ly l ong l as t i ng Ch r i s tma s 

i p resent . Bu t t he m a c h i n e a n d i t s i n s t r u c t i o n s a lone are 
no t s u f f i c i e n t un less the re is a g o o d c h e s s p layer i n t he same househo ld . TU — 

in 
or. 
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Micronet 800 i$ the trading style of Telemap Limited and British Telecommunccatcns p«c 
QEC Telecommunications Limited is a Management Company of The General Electnc Company, p. I.e.. ot England Prestel and Telecom GokJ aro registered trademarks of Bntish Telecommunications pic A B o l 

—-
DATACHAT is a GEC Trade Mark. UK Patent Application Number 8501455 

£89.95 inc VAT for modem only 

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

age in the simplest and safest way 
novel feature of being powered from the 

telephone line, Datachat requires no mains supply or batteries. 
Datachat 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 offers 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 
Telecommunications (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 
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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 
r o o m ? Wel 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 
m a n y o t h e r c o n t e m p o r a r y 

You may not be aware of it 

sounmda: y ° f < h e H u s s i o n sounds on recent r o c k 

r ^ r ^ r b u i 

Pumping out 
sounds. 

Percuss i ve s o u n d s a m 
•deal for sampling because they tend (wi th some notable 
exceptions) to be rather 
.short-l ived and to 

b o x e s ' 
s a m p l e d 

l i m i t e d h a v e 
b a n d w i d t h s . 

is 

Ind iv idual sounds can thus 
i n , ° re lat ively 

several riiff m e m o r y and 

musicians. 
The theory of sampling 

simple. You take a sound — 
either f rom a microphone or 
directly f rom your hi-fi or an 
electronic instrument — and 
c h o p it in to lots of t iny 
segments, each usually lasting 
less than one-thousandth of a 
second. These segments are then 
digitised and tucked away in the 
recesses of you m i c r o ' 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 amplif ier. All 
being equal , you should get a 
recognisable rendition of your 
original sound blasting out of 
the loudspeaker. 

If the h a r d w a r e is well 
designed, the qual i ty of a 
sampled sound is determined 
largely by the rate at which the 
original sound was chopped into 

segments — and hence the size 
of the segments. This rate is 
k n o w n as t h e s a m p l i n g 
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, Supcrsoft ' s Microvox 
sampler for the Commodore 64 

simulators. What U 

each^hf t^ t h u n d r e d Pounds 

C o m m o d o r e 64 a n d I h f 

S S s a s S S 

systems described on these 
Pages, the sounds p r o d u c e ! 

d ia l ta i 8 6 d r u m simulators are 
°'Q'tal recordings of real 
sounds. Ttieir quality bears 
no relation to the types 3 
sounds you a r e . . c L I J « f 

to be believed. 6 6 

will give you less than a second 
of s a m p l i n g t im e a t 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. 

T h e r e a r e t w o p o s s i b l e 
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 o t h e r 

P a c 7 a a e n
s V y S t e m s ' packages do not a l l ow users 

t o p r o d u c e t h e i r 
s a m p l e s . I n s t e a d 
s u p p l i e r s p r o v i d e r e a d v 
samp led sounds on d isc or' 

SES to9ether ^ 
so f tware to c o m b i n e these 

S S - s s u s 
m e Specd rum, is a home-
g rown p roduc t f r om Cheetah 
Marke t ing and is be ing 

^ . y by Boots . An A m U a , 

M i c r o v o x , f o r e x a m p l e , 
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 sof tware to 
d o c t o r t h e p l a y b a c k . I f , 
immediately a f te r reading the 
sampled sound out of memory, 
all or part of the sample is re-
r e a d , you can give the 
impression of an extended 
s o u n d . T h i s t r i c k , ca l led 
looping, can be repeated to give 
a con t inuous sound . Some 
samplers will even decrease the 
a m p l i t u d e of the o u t p u t 
gradually to give the impression 
of a s o u n d dy ing a w a y 

o w n 
t h e 

a r u n ° d n £ 3 X 5 P e C t e C , t O S e , , f o r 

A l t h o u g h the t w o drum 

interesting to compare the 
approaches adopted by the 
two design teams 

jsjsr*ways the tw° 
systems are very alike. Both 
percuss? e i 9 h l C e r e n t percussive sounds into the 
s a m p , i n g m e m o r y b 
a » o w up to three of these 
sounds to be played back 
simultaneously but r e s t * * 

each o f ° th t 0 0 0 6 S O u n d f r om each of three groups Both 
P r i d e s g r id d isp lay foMhe" 
user to construct rhvthm 
Patterns, and both 

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



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. 
If you read out the data at twice 
the sampling frequency you will 
gel 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 
m a n i p u l a t i o n . Us ing th i s 
facility, you can pick out the 

Pa'terns i o be 

SOlfflS" " > ™ 

However, there are distinct 

differences between the two 

•ha a m o u n t o f " " 

ssssssz"^ ^ e s s v s e e 
Proportion of , h e s 
™ > ° r y to the contra* 
program, with the result tha 

^ easier to use and slightf, 
"•ore versati le than , h 9 

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

The £249.95 ZX-8I sampler, 
called Muzix-81, was developed 

you to enter d r u m 

,3 ^ P r i c e they pay 

D J ' ? * t l y mferior, but still 
rounds a C C 6 P t a b , e -

One particular attraction 

_ UFL 
patterns, in your o w n t ime, as 
po in ts o n a t ime-v- instrument 
gr id, bu t , at present , on ly the 
Specdrum a l lows you to tape 
o u t t h e r h y t h m s o n t h e 
compu te r keyboard and have 
these en tered au tomat i ca l l y 
o n the grid. For many people, 
th is m o r e in tu i t i ve app roach 
is preferable. The D ig i d rum 
des igne rs are s a i d t o be 
w o r k i n g o n a r e a l - t i m e 
vers ion o f the i r sy tem. 

There are d i f f e rences t o o 
o n t h e hardware f ront . The 
D ig id rum has a socket w h i c h 
p u m p s ou t t i m i n g pu lses fo r 
ex terna l dev ices s u c h as 

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

Where the Muzix-81 does fall 
down is in the diabol ical 
keyboard and limited graphics 
capabilities of the ZX-81. The 

« « « n mach ine s sui tably 

take its 
ou ts ide wor ld 
synchronise its 

The S p e c d r u m pre fers to 
<A o rde rs f r o m the 

a n d w i l l 
__ ac t i v i t i e s 

w i t h s igna ls fed t h r o u g h the 
EAR socket of the Spectrum. 
This allows it to stay in time 
with instruments recorded 
on different tracks of a multi-
t rack tape recorder , for 
example . 

Sampl ing sys tems such as 
t h e S p e c d r u m an d D ig i d rum 
are on ly as g o o d as the 
sampled sounds supp l ied for 
t hem. B o t h sys tems c o m e 
w i t h a use fu l asso r tmen t o f 
s o u n d s — " 

solo flute sound in the middle 
of a s ampled o r c h e s t r a l 
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. If you treat 
your voice in this way, you can 
make yourself sound incredibly 

analogue control system « 
Which an increase . r ,one volt 
would produce a one octave nse 
in pitch. The Muz.x-81 is 
designed to be driven by such a 
synthesiser which you could 
p U a b l y pick up fairly cheaply 
on the second-hand market, but 

and t w o a l te rnat ive sounds ; 
t he D ig i d rum hav ing t w o fu l l 
k i ts , o n e conven t iona l , the 
o the r ipade u p o f t lnk ly , bu t t 
e f fec t i ve , g lass sounds . 

Bo th a lso inc lude a variety 
o f r h y t h m p a t " 
" s o n g s " j w h i c h oorve tne 
d u a l ro les o f d e m o n s t r a t i on 
p i e c e s — J 

examp les 
m i n q ar j . 

Sooner 
o r la ter j u u w in 

p robab l y t i re o f t he o r ig ina l 
se t o f s o u n d s , s o b o t h 
suppl iers are wise ly p lanning 
to suppor t their sys tems w i th 
fu r the r s a m p l e d s o u n d s o n 
d i s c and/or casset te . The 
f i rst back-up set o f more than 
40 new s o u n d s fo r t he Digi-
d r u m is a l ready avai lable at 
i c o s t o f £16.50. 

p a t t e r n s a n d 
serve the 

l e m 
a n d i n s t r u c t i v e 

o f t h e program-

you w i l l 

by a pa i r of H u n g a r i a n 
musician-boffins and is being 
distributed in the UK by Vulcan 
Electronics. It turns out that the 
ZX-81 's re la t ive ly s imple 
internal architecture lends itself 
to s a m p l i n g a l t h o u g h 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 r e spec t ab l e 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 of the 
Commodore -based systems. 
Indeed it has one very useful 
command not offered on the 
CBM samplers . This auto-
matically looks for matching 

l i m i t a t i o n s 
apparent when 

a re 
the 

g raph ic s 
especially 
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 MIDI, this seems a 
retrograde step. 

One sampler which does 
allow for control f rom a MIDI 
keyboard is Supersof t ' 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 
manipu la t ing con t ro l s , 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 MIDI keyboard in 
real time. These notes can be 

(vontinned on next page) 
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Samolin&samplers 
(cointuna/ Jrom previous /><«;<•/ 

stored as up to 24 d i f ferent 
" p a t t e r n " which can be linked 
together to fo rm a " s o n g " . 

The sampler allows you to 
store simultaneously up to 16 
d i f ferent sampled sounds , o r 
^ 'voices", provided that there is 
enough memory. The sequencer 
can be i n s t r u c t e d to p lay 
dif ferent notes using d i f fe ren t 
voices, thus add ing to the 
richness and the variety of the 
ou tpu t . It can, for example , be 
used to s imula te a set of 
percussion ins t ruments , and a 
" k i t " of sampled d r u m sounds 
is provided as part of the 
Microvox so f tware . 

The Microvox ' s a lmost total 
reliance on MIDI for contro l is 
both a strength and a weakness. 
The main d rawback is fo r 
would-be users who d o not 
possess a MIDI keyboard and 
cannot a f ford the £500-plus cost 
of a keyboard and sampler . 

For such people a slightly 
cheaper alternative exists in the 
fo rm of the £199 Digital Music 
System — D M S — f r o m 
Microsound. In addi t ion to 
MIDI , this system also o f f e r s 
the opt ions of control l ing the 
sampler either f rom the Qwerty 
keyboard — possibly using a 
c l i p - o n m i n i a t u r e m u s i c a l 
keyboard such as those f r o m 
C o m m o d o r e or Siel — or f r o m 

the c o m p a n y ' s own £99 full-
s ize , f o u r - o c t a v e m u s i c a l 
keyboard . 

The DMS allows the user to 
select a sample ra te of between 
4kHz — which gives 8s of 
barely recognisable sound — 
and 33kHz — which produces 
Is of high quality sound. It docs 
not o f f e r any real-time ef fec ts , 
but does include a modula t ion 
source which can be used to 
tinker with the sampled sound 
to produce interesting effects . It 
a l so p r o v i d e s an e n v e l o p e 
funct ion with variable a t t ack , 
decay and sustain characteristics 
to shape the sampled sound . 

T h e D M S and Microvox 
samplers are a imed, both in 
quality and price, at the serious 
m u s i c i a n . But a p a i r of 
Commodore -based samplers at 
a more accessible price for the 
less dedicated exper imenter , 
should be on the market by the 
t ime you read this. 

The first of these is f r o m 
C o m m o d o r e i tself . It is a 
p r o d u c t of the c o m p a n y ' s 
col laborat ion with Music Sales 
w h i c h h a s r e s u l t e d in 
sophisticated sof tware for the 
SID chip and the £100 Sound 
Expander synthesizer add-on 
fo r the C B M - 6 4 / I 2 8 . 

T h e £ 6 9 . 9 9 Commodore 
Sound Sampler comes complete 
with a - m i c r o p h o n e and plugs 
into the cartr idge port of the 64 

The SpecDrums. 

or 128. A useful op t ion not 
provided with other samplers is 
the possibilty of playing back 
the sampled sounds th rough a 
television speaker; the o ther 
systems rely on you having an 
ampli f ier close to your micro . 
A n o p t i o n a l £ 2 4 . 9 9 M I D I 
adap to r can be plugged into the 
C o m m o d o r e sampler module to 
give M I D I c o n t r o l of t he 
sampled sounds . 

T h e C o m m o d o r e so f tware is 
based on easy-to-use pull-down 
menus . In add i ton to straight 
sampling, it o f f e r s two types of 
real-time ef fec t : delays f r o m 20 
milliseconds to 2 seconds; and 
pitch t ransposi t ion of u p to an 
octave above or below the 
original sound . 

Four d i f ferent short sounds 
can be stored s imultaneously 
and played back using a very 
rudimentary sequencer. As with 
S u p e r s o f t ' s M i c r o v o x , th is 
facility is used to s imulate a 
d r u m machine and two four -
ins t rument sampled d r u m kits 
are provided as par t of the 
sof tware , Unfo r tuna t e ly , the 
C o m m o d o r e ' s 1 6 - n o t e 
" s e q u e n c e r " is such a basic 
a f fa i r that it is little m o r e than 
a g immick. 

Al though the C o m m o d o r e 
sampler does o f f e r very good 
value for money , it is clear that 
some corners have been cut to 
achieve this. For example, there 
is n o c h o i c e of s a m p l i n g 
f requency, the fixed rate being 
at 20kHz, providing samples u p 
t o 1.4 s e c o n d s l o n g . T h e 
r e su l t i ng s o u n d s , a l t h o u g h 
good , are not qui te up to the 
s tandard of the sampler ' s more 
expensive rivals. 

E v e n c h e a p e r t h a n 
C o m m o d o r e ' s sampler is the 
£49 .99 Digital Sound Sampler 
f r o m Datel . Earlier this year 
Datel brough out a sampler for 
the Spect rum which was little 
more than a toy , p roduc ing 
sampled sounds of ra ther poor 
quality and offer ing a minimum 
of func t ions . The c o m p a n y 
claims that the C o m m o d o r e 
version is a vast improvemen t , 
with better designed electronics 
and software written in machine 
code, not Basic as was used of 
the Spec t rum version. 

The Datel sampler , which was 
not yet available for review as 
we went to press, provides a 
variety of real-t ime ef fec ts and 
includes a step-t ime sequencer . 

It is designed to be controlled 
f r o m the Qwerty keyboard , 
possibly using a clip-on musical 
overlay. 

T h e poss ib i l i ty of M I D I 
cont ro l was looked at but 
discarded on cost g rounds . But 
as a sp in -of f , Datel plans to 
p r o d u c e a s e p a r a t e M I D I 
interface which will be sold as 
a package with MIDI real-time 
and step-t ime recorders at the 
remarkab le price of £39.95 — 
less than half the price of some 
e x i s t i n g C B M - 6 4 M I D I 
interfaces! 

In many respects, the DS:3 
for the Apple II is like its less 
costly coun te rpar t s , but it does 
have one significant advantage. 
Whereas the o ther samplers we 
h a v e l o o k e d at a r e all 
monophon ic — only one sound 
can be played back at a t ime — 
t h e D S : 3 is p o l y p h o n i c , 
allowing up to four notes to 
sound s imultaneously. 

Sampler suppl iers. 
Cheetah Marketing, 1 
Wil lowbrook Science Park, 
Crickhowell 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 D, 
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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TANDY SOFTWARE 
26 3134 16K COLOUR COMPUTERS 

£79.95 Save 
£40 

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. 

16K Colour Computer Software 
Phantom Slayer 26-7318 
Invaders Revenge 26-7319 
King Cuthbert 26-7320 
Intergalactic Force 26-7321 
Beam Rider 26-7322 . 
Android Attack 26-7323 
Racer Ball 26-7324 
Planet Invasion 26-7325 
Galax Attack 26-7326 
Electron 26-7327 

COMPUTER 

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

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

£7.95 
£7.95 
£7.95 
£7.95 
£7.95 
£7.95 
£7.95 
£7.95 
£7.95 
£7.95 
£7.95 

32K Colour Computer Software 
Text Adventure Series 
Tubeway Army 26-7330 £7.95 
Rommel's Revenge 26-7332 £7.95 
Cuthbert In The Cooler 
26-7363 £7.95 
Mud Pies 26-7364 £7 95 
Mystery of Java Star 26-7353 £7 95 
Pettigrews Diary 26-7354 £7.95 
Operation Safras 26-7355 £7.95 
Empire 26-7356 £7.95 

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 

CASSETTE RECORDER 
Realistic CCR 82 Store all your 
programs/data on cassette for easy 
access. Sound monitor, volume control 
with preset marker and pause 
Requires four AA' batteries or optional 

" • ^ 2 0 9 £ 3 4 . 9 5 

•SOFTWARE• 

SPECTRUM SOFTWARE COMMODORE 64 
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 
Quackshot 90-7244 £ 2 . 5 0 -

£8.95 Rescue On Fractalus 90-7245 
£9.95 Beachead II90-7246 
£7.95 Chopper 90-7247 
£9 95 Sparklers Special 90-7248 
£2 50 Taskmaster 90-7249 

CPC 464 
Mono System 

26-7700/7710/7715 I 
Software Pack Worth £100 
Free With CPC 464 System. 

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 
• C O M P U T E R S ' 

£799 CPC 6128 Mono System 
26-7701/7710 

CPC 464 Colottr System 
26-7700/7711/7715 

£299 

£299 
CPC 6128. 

Combines a 
built-in 3" disk 

drive with I28K of 
RAM and the CP/M Plus" 

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

SOFTWARE 
Heathrow Int 90-7200 
War Zone 90-7201 
Technician Ted 90-7202 
Defend Or Die 90-7204 
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 £8.95 
Alex Higgins Snooker 90-7216 £8.95 

_ 

Fantastic Voyage 90-7217 . . . 
Dun Daragh 90-7218 
Alex Higgins Pool 90-7219 
Fighter Pilot 90-7220 
Red Arrows 90-7221 
Gremlins 90-7222 
Wav Of The Exploding Fist 
90-7223 
Frank Bruno Boxing 90-7224 
Alien 90-7225 
Master File-Disk 90-7229 . 

£9 95 
£ 8 9 5 
£9.95 

£29 95 

Mutant Monty-Disk 
90-7230 
Roland In Time-Disk 
90-7231 
Beachead-Disk 90-7232 . 
Cyrus Chess 90-7234 
Pitmans Typing Tutor- Disk 
90-7235 
Grand Prix Rally I I-Disk 
90-7236 
Arnhem 90-7237 

Tandu 
The adventure store for every Tom, 

Dick & Harriet this Christmas. 

TAKE A LOOK AT TANDY, TODAY I 
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 1 I A 

Tel. No. 0922 648181 

£9 95 
£ 9 9 5 
£2 50 
£7.50 
£2 50 

Spellwell 26-7340 £24.95 
Spellwell Reader Pk 1 26-7341 £9 95 
Spellwell Reader Pk ? 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 26-7344 £14 95 
Earthquake 26-7345 £14.95 
Viktng Voyage 26-7346 £14.95 
Halley s Comet 26-7347 £14.95 
Drive And Survive 26-7375 £4 95 
Mirror. Signal. Move 26-7376 £4 95 
Read The Road 26-7377 £4.95 

£12.95 
£1395 
£1395 

£13.95 

£ 9 9 5 
£9.95 

£12 95 



Interrupt-drive 
any popular video games 
nowadays have music 
r inging in the back-

g r o u n d during play. The 
JAmstrad CPC-464 computer 
has some excellent facilities fo r . 
s o u n d g e n e r a t i o n but 
attempting to add background 
music to a Basic program using 
the Every instruction generally 
gives poor results with the game 
be ing s lowed d o w n 
considerably. 

The a s s e m b l y l a n g u a g e 
program presented here allows 
interrupt driven background 
music to be added to Basic 
programs through the use of 
some s imple RSX-Res ident 
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 

must be preceded by a vertical 
bar (Shift 4 @') symbol. A 
parameter enclosed in square 
brackets is opt ional . 

(1). M U S I C O N ,t, a l (,a2) 
(,a3) — turn on music, where t 
is the tempo (the length in 
fift ieths of a second, of the 
shortest available note) and 
a l , a 2 and a3 are two less than 
the addresses of the da ta 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 l , 
v2 and v3 are the respective 
amplitudes of channels 1,2 and 
3. 

(4). PAUSE — stop playing 
music. 

(5). C O N T I N U E — continue 
playing music a f te r pausing. 

To enter the program, you 

can either enter and assemble 
the source code — listing 1 — 
using an assembler. I have used 
Devpac but any good one 
should do). Or if you do not 
have an assembler I have 
p r o v i d e d a Basic l o a d e r 
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 m a k e the c o m p u t e r 
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 
avai lable unti l a Mus ico f f 

command is given. 
A n y p r o g r a m us ing 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 — durat ion of note 1 
(I -127), byte 2 (upper nybble) — 
note 1 octave (0-5), byte 2 
(lower nybble) — note 1 number 
(0-11), byte 3 — durat ion 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 
durat ion number it then loops 
back to the beginning again. If 
bit 7 of the durat ion number is 

1© 
ro 
3t> 
•K> 
6 O 
70 
30 

.10 
: r o 
130 
14 0 
150 
160 
170 

19<-
" 0 0 
210 
720 
230 
140 
250 
.60 
270 
280 
L*90 
iOO 
310 
320 
330 
J40 
350 
360 
370 
iao 
390 
4©0 
410 
420 
430 
440 
450 
460 
470 
450 
49© 
"OO 
5lO 
520 
530 
540 
550 
560 
570 
5SO 
590 
600 
610 
620 
630 
640 
650 
660 
670 
6S0 
690 
700 
710 
720 
730 
740 
750 

Aft.*: 1..C* i r o j n o IHJ9IC 
.C> r» Jun.OP 

TICKER. 
EKLOCK-
POINTR. 
delavi 
DATA I 
MCKA-*'' 
TEMPO. 
VUL.-lEi 
JELi 
nu-EOMi 

MUPOFF. 

RFSSNDi 
r;EiSH2r 

RESMP. 

riUSICi 

ORG ».AOOO 
0LF5 6 
DE.-3 7 
Dtr3 «. 
:>ei ; ; 
0»> i A 
i'Er i 
O'.fw C 
. L! i 
OCFw 
•:ALL 
CAUL 
1.0 
LD 
CALL 
LB 
to 
LD 
LA: 
LG 
t.0 
LO 
TALI. 
RET 
LI-
CALL 
CALL 
LD 
LD 
ADD 
LD 
CALL 
DEC 
JR 
SET 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
RET 
LD 
LD 
LD 
XOR 
CALL 
LD 
CP 
RET 
LD 
INC 
INC 
INC 
INC 
INC 
CALL 
LD 
CP 
RET 
LD 
INC 
INC 
INC 
;NC 
INC 
CALL 
RET 

6 
0 
AESMF 
RFSSNfc 
C. sO 
A, 7 
13034 
HL.I BLOCK 
S. 12° 
DE.MUSIC 
r.BCE* 
HL.TICKER 
DE.30 
Be. < rwpo: 
«.«;£•> 
HL.TICKER 
EBDOA 
«.BCEC 
D.3 
A. 7 
AR 0 
C.O 
<.8D34 
D 
NZ.RESSN2 

ML.(DATA) 
(PO:N7R».ML 
ML.< 0ATA.2) 
(PDJNTR.2L.ML 
ML.<DATA.4 I 
(P01NTF,.4;.HL 
At 1 
:DELAV>,A 
< 3ELAY.11.A 
(DELAY.2). A 

ML.DELAY 
BC.DATA 
DE.FOINTFI 
A 
MUSIC2 
A,(NCMAN: 
1 
2 
A. 1 
HL 
£>C 
8C 
DE 
DE 
PUSIC2 
A. (NCHAN) 
2 
Z 
A.2 
ML 
BC 
BC 
DE 
DE 
MUSIC2 

760 PIUSIC2. DEC <HL> 1550 INC ML 2340 i 
770 RET NZ 1560 I.D C, <NL> 2350 S Butt1c -on 780 PUSH HL 1570 CALL LBD34 2360 1 
790 PUSH BC 1500 POP AF 2370 KONftSXi PUSH AT 
eoo PUSH DE 1590 PUSH AF 2380 :x 
810 PUSH AF 16V0 LD HL.VOLUME 23V0 CALL MUSOIT 
820 LD (DEL).ML 1610 LD E> A 2400 POf IX 
830 LD A.IDE) 162© LD D.O 2410 POP Ar 840 LD L.A 1630 ADD HL. DE 2470 CP 2 
850 INC DE 1640 ADD A.a 2430 RET C 
660 LD A.<DE> 1650 LO C.(HL> 2440 CP 5 
870 LO H. A 1660 CALL EBD34 24 50 RET NC 
aeo INC HL 1670 JR MUSIC4 2460 LP 
890 INC HL 168Q rvOTOAT: DEFW fc0777.t070C 2470 JR Z.M0N5 900 LD A,M 1690 DEFW t.06A7.E064 7 248V CP 3 
910 LD < DE >.A 1700 DEFW t05ED.fc0598 2490 •JR Z.M0N4 
920 DEC DE 1710 DEFW fc0547.C04FC 2500 LD A.3 
930 LD A. L 1720 DEFW £04D4.t,i>470 2510 LD (NCHAN). A 
940 LD <DE >.A 1730 OEFW E0431.L03F4 2520 LD L.(IX) 950 LD A.(MLI 1740 1 2530 LO H. (IX.1) 960 CP 0 1750 DEFW C03DC. f.0386 2540 LD (DATA.4)> HL 
970 JR NZ.MUSIC3 1760 DEFH E0353.E0324 2550 INC IX 
980 LD A,(DC) 1770 DEFW (;02F6> E.02CC 2560 INC IX 
990 LD (DE)> A 1780 DEFW t02A4.t027E 2570 M0N3> LO L.(IX) 

lOOO INC DE 1790 DEFW E02JA.».0238 2580 LD H. (IX.l) 
1010 INC BC 1800 DEFW C0218.fcOlFA 2590 LD (DATA.2)•HL 
1020 LD A.(BC) 1810 1 2600 INC IX 
1030 LD IDE).A 1820 DEFW ElDE.tlC3 2610 INC IX 
1040 LD A. 1 183© DEFW E1AA.C192 2620 H0N2i LD Li(IX) 
1050 LD HL.< DEL) 1840 DEFW H7B.tl66 2630 LD H.(IX.l) 
106© LD (HL).A 1850 DEFW fcl52.tl3F 2640 LD (DATA).ML 
1070 WJSIC61 POP AF 1860 DEFW C12D.fcl1C 2650 INC IX 
lOHO PUSH AF 1870 DEFW tlOC.EFD 2660 INC IX 
1090 ADO A.8 1880 ) 2670 LD A. (IX) 
llOO LD C.O 1890 DEFW tEF.tEl 2680 LD (TEMPO).A 
l l lO CALL f.BD34 1900 DEFW fcDS.tC9 2690 CALL NUSON 
> 120 f1USIC4i fCf> AF 1910 DEFW (.BE.CB3 2700 RET 
1130 POP OE 1920 OEFW tA9» t9F 2710 P10N4i LO A. 2 
1140 POP BC 1930 OEFW £96. f.SE 2720 LD (NCHAN). A 
1150 POP HL 1940 DEFW ES6.C7F 27 30 JR M0N3 
1160 SET 1950 1 2740 M0N5« LD A. 1 
117< MUSIC3: BIT 7.A 1960 DEFW E77.t71 2750 LO (NCHAN).A 
uflo JR Z.MUSIC5 1970 DEFW C6A.E64 2760 JR MON2 
1190 RES 7.A 1980 DEFW fc5F.t59 2770 1 
1200 LD SC.(DEL) 1990 OErw E54.E50 2780 i PAUSE 
1710 t.O (BC l.A 2000 DEFW t4D.t47 2790 1 
1*20 .JR HUB II * 2010 DEFW f.43.fc3F 2800 PAUSri CALL RE8SND 
1230 PUSIC5i LD BU.(DEL) 2020 i 2810 LO HL.EBLOCK 
1240 LD I BC :•. /. 2030 DEFW fc3C.C38 2820 CALL tBDOA 
1250 INC HL 2040 DEFW C35.fc32 2830 RET 
1260 PUSH .0. 2050 DEFW fc2F.C20 2840 » 
1270 LO A.(HLI 2060 DEFW E2A.C28 2850 l CONTINUE 
I'sao AND 24 O 2070 OEFW L26.t24 2860 l 
1290 •JRL A 2080 DEFW £22>£20 2870 CONT. XOR A 
J300 ..0 E« A 2090 1 288© LD (E8L0CK.2)»A 
1310 SLA A 21 OO ; add extension conn-ands 2890 RET 
132© ADD A> E 2110 l 2900 t 
13 JO LD E. A 2120 LOGRSXi LD BC.COMTAB 2910 I VOLUME 
1340 ID t.O 2130 LD HL.SPACE 2920 1 1350 LO HI.. Mi IT DAT 2140 CALL EBCD: 2930 VOLRSX. CP 0 
1 JbV ADD HLrl'f 2150 RET 2940 RET Z 
1370 LD B.H 2160 SPACEI DEFS 4 2950 CP 4 
1380 ID C. L 2170 COWTAB. DEFW NTABLE 2960 RET NC 
1390 PUP HL 2180 JP MONRSX 2970 CP 1 
1400 LD A. (HL > 2190 JP WJSOFF 2980 JR Z.VOL2 
1410 AND 15 2200 JP PAUSF 2990 CP 2 
142© LD L.A 2210 JP CONT 30 OO JR Z.VOLS 
1430 SLA E 2220 JP VOLRSX 3010 LO A.(IX) 
J44C LD H ,t> 2230 NTABLEi OEFM -nusi- 302© LD (VOLUME.2'»A 
1450 I.D L.C 224O DEFB "C".-0"."N"+12B 3030 INC IX 
J 460 ADD '•LrD» 2250 DEFIi •MUSI" 3©40 INC IX 
1470 PUP AF 2260 DEFB "C-.-D-. T-.-F-.128 3050 V0L3. LD A.(IX) 
1480 r'JSr Ar 2270 DEEM PAUS' 3060 LD 1 VOLUME.1).A 
1490 SLA A 2280 I'EFB "£".128 3070 INC IX 
150C f-JSt AF 2290 DEFM -CONT" 308© INC IX 
1510 I.D C. 1 Ml. ) 2300 DLFB J ' , - N " . " U - , " E - . 1 2 8 3090 VOL2. LD A.(IX) 
1570 CAI.r 2310 DEFM "VOLU" 3100 LD (VOLUME). A 
1530 POP AF 2320 DEFB M-."E".l28 3««o JMO A 2330 OEFB 0 3««o 
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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 oc taves avai lable 
correspond to octaves - 2 to 
+ 3 shown in the CPC-464 
manual appendix VII and in the 
f i rmware m a n u a l append ix 
VIII. e.g. bytes 2,52 define a 
note of duration 2, octave 3, 
note 4; 129, 0 define a rest of 
duration 1. A simple formula 
for working ot the second byte 
of a note is therefore: 

byte stored = 16*octave + note 

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

1 0 REM * * b a c k g r o u n d m u s i c d e m o * # 
2 0 REM * * B y M y l e s D u n l o p * * 
3 0 REM 
3 5 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 
5 0 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 R E A D b : I F b = - l T H E N R E T U R N 
1 0 1 0 P O K E a , b : a = a + 1 : 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 D A T A 1 5 2 , 0 , 3 , & 3 7 , 1 3 1 , 0 . 1 3 4 , 0 , 3 
1 0 5 0 D A T A 2 , & 4 0 , 4 , & 3 7 , 3 , & 4 0 , 1 , & 3 b , 1 
1 0 6 0 D A T A 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 D A T A 3 , & 3 4 , 3*» & 3 2 , 6 , & 3 0 , 3 , & 3 4 , 3 
1 1 0 0 D A T A 5 , & 3 4 , 1 2 9 , 0 , 3 , & 3 4 , 3 , & 3 2 , 6 
1 1 1 0 D A T A 1 3 0 , 0 , 1 , & 3 5 , 3 , & 3 4 , 3 , & 3 2 , 6 

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

& A 1 C 5 
10 R E M m u s i c test 
2 0 M E M O R Y 5-.8FFK 
3 0 4 "8.9000 
4 0 F O R o c t a v e - 0 T O 5 
50 F O R n o t e - 0 T O 11 
6C> P U K E a . 1 
70 P O K E a + 1 . 1 6 » o c t a v e v n o t e 
8 0 a=»a+?i N E X T n o t e , o c t a v e 
90 P O K E a . O 
1 0 0 V O L U M E .15 
110 .'MUSICON, 15»«c9000-2 

d a t a 

»et d u r a t i o n 
*et o c t a v e 8. n o 

set e n d o f d a t a 

te n u m b e r 

m a r k e r 

& 3 7 , 1 3 6 , 0 , 1 , & 3 7 , 3 , & 4 0 , 1 , & 3 b , 1 , & 3 9 , 1 , 8c3b 
& 3 9 , 1 , & 3 b , 2 , & 4 0 , 4 , & 3 7 , 3 , & 4 0 , 1 , & 3 b , 1 , & 3 9 
- 1 ^m 

l)emo program. 

& 3 2 , 6 , & 3 0 , 1 3 1 , 0 , 3 , 8 t35 , 6 , & 3 4 , 1 3 1 , 0 , 3 , & 3 5 
& 3 0 , 3 , & 3 4 , 3 , 8 (32 , 6 , & 3 0 , 3 , & 3 4 . 3 , & 3 2 , 3 , & 3 0 
& 3 0 , 0 , - l 

l isting 2. 

10 REM m a c h i r > e c o d s I o a d ? r 
20 c»-»ecK«0 
30 rOfi: 1 = & A O O O 10 I A 2 A 0 
40 READ J i c n e c H = c h « f c k * J 
30 NEXT 
lOOO CAT A O . O . O . O . 0 . 0 . 0 . 0 
1010 DATA O . O . 0 . 0 . 0 . 0 . 0 , 0 
1020 DATA 0 . 0 . O . O . C . O . 0 . 0 
1030 DATA O . O . O . O . O . O . O . O 
1040 DATA 0 . 0 . 0 . 0 . 0 . 0 . 0 . 2 0 5 
1050 DATA l O O . 1 6 0 . 2 0 5 . 8 6 . 1 6 0 . 1 4 . 6 0 . 6 2 
1060 I-ATA 7 . 2 0 5 . 5 2 . 1 8 9 . 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 0 . 1 6 0 . 1 7 . 3 0 . 0 . 2 3 7 . 7 5 . 2 9 
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 7 0 5 . 1 0 . J 6 9 . 2 0 5 . 2 3 6 . 1 8 8 . 2 2 . 3 
1110 DATA 6 2 . 7 . 1 3 0 , 1 4 . 0 . 2 0 5 . 5 2 . 1 8 9 
1120 DATA 21» 3 2 . 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 
1140 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 1 6 0 . 2 0 1 . 3 3 . 1 9 . 1 6 0 . 1 . 2 2 . 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 8 
1180 DATA 2 8 . 1 6 0 . 2 5 4 , 1 . 2 0 0 , 6 2 . 1 . 3 5 
1190 DATA 3 . 3 . 1 9 . 1 9 . 2 0 5 . 1 7 6 . 1 6 0 . 5 8 
1200 DATA 2 8 . 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 

1 2 4 0 DATA 1 2 4 , 1 6 , 2 7 . 1 2 5 . 1 8 . 1 2 6 . 2 5 4 . 0 
1 2 5 0 DATA 3 2 . 2 6 . 1 0 . 1 6 . 1 9 . 3 . 1 0 . 1 8 
1 2 6 0 DATA 6 2 . 1 . 4 2 . 3 7 . 1 6 0 . 1 1 9 . 2 4 1 . 2 4 5 
1 2 7 0 DATA 1 9 8 . 8 . 1 4 . 0 . 2 0 5 . 5 2 . 1 8 9 . 2 4 1 
1 2 8 0 DATA 2 0 9 . 1 9 3 . 2 2 5 . 2 0 1 . 2 0 3 . 1 2 7 - 4 0 . 9 
1 2 9 0 DATA 2 0 3 . 1 9 1 . 2 3 7 , 7 5 . 3 7 . 1 6 0 . 2 . 2 4 
1 3 0 0 DATA 2 2 9 . 2 3 7 . 7 5 . 3 7 . 1 6 0 . 2 . 3 5 . 2 2 9 
1 3 1 0 DATA 1 2 6 . 2 3 0 . 2 4 0 . 2 0 3 . 6 3 . 9 5 . 2 0 3 . 3 9 
1 3 2 0 DATA 1 3 1 . 9 5 , 2 2 . 0 . 3 3 , 5 3 . 1 6 1 . 2 5 
1 3 3 0 DATA 6 8 . 7 7 . 2 2 5 . 1 2 6 . 2 3 0 . 1 5 . 9 5 . 2 0 3 
1 3 4 0 DATA 3 5 . 9 6 . 1 0 5 . 2 5 , 2 4 1 . 2 4 5 . 2 0 3 . 3 9 
1 3 5 0 DATA 2 4 5 . 7 6 . 2 0 5 . 5 2 . 1 8 9 . 2 4 1 . 6 0 . 3 5 
1 3 6 0 DATA 7 8 . 2 0 5 . 5 2 . 1 6 9 . 2 4 1 . 2 4 5 . 3 3 . 3 1 
1 3 7 0 DATA 1 6 0 . 9 5 . 2 2 . 0 . 2 5 . 1 9 8 . 8 . 7 6 
1 3 8 0 DATA 2 0 5 , 5 2 . 1 8 9 . 2 4 . 1 7 0 . 1 1 9 . 7 . 1 2 
1 3 9 0 DATA 7 . 1 6 7 . 6 . 7 1 . 6 . 2 3 7 . 5 . 1 5 2 
1 4 0 0 DATA 5 . 7 1 , 5 , 2 5 2 . 4 , 2 1 2 . 4 . U 2 
1 4 1 0 DATA 4 . 4 9 . 4 . 2 4 4 . 3 , 2 2 0 . 3 . 1 3 4 
1 4 2 0 DATA 3 . 8 8 r 3 . 3 6 . 3 . 2 4 6 . 2 . 2 0 4 
1 4 3 0 DATA 2 , 1 6 4 . 2 , 1 2 6 . 2 . 9 0 . 2 . 5 6 
1 4 4 0 DATA 2 . 2 4 . 2 , 2 5 0 , 1 . 2 2 2 . 1 . 1 9 5 
1 4 5 0 DATA 1 . 1 7 0 . 1 . 1 4 6 . 1 . 1 2 3 . 1 . 1 0 2 
1 4 6 0 DATA 1 . 8 2 . 1 . 6 3 . 1 . 4 5 . 1 . 2 8 
1 4 7 0 DATA 1 . 1 2 . 1 . 2 5 3 . 0 . 2 3 9 . 0 . 2 2 5 
1 4 8 0 DATA 0 . 2 1 3 , 0 . 2 0 1 . 0 . 1 9 0 . 0 . 1 7 9 
1 4 9 0 DATA 0 . 1 6 9 . 0 . 1 5 9 . 0 . 1 5 0 , 0 . 1 4 2 
1 5 0 0 DATA 0 . 1 3 4 . 0 , 1 2 7 . 0 . 1 1 9 . 0 . 1 1 3 
1 5 1 0 DATA 0 . 1 0 6 . 0 . 1 0 0 . 0 . 9 5 . 0 . 8 9 
1 5 2 0 DATA 0 . 8 4 . 0 . 8 0 . 0 , 7 5 , 0 , 7 1 
1 5 3 0 DATA 0 . 6 7 . 0 . 6 3 . 0 . 6 0 . 0 . 5 6 
1 5 4 0 DATA 0 . 5 3 , 0 , 5 0 . 0 . 4 7 . 0 . 4 5 

1 5 5 0 DATA 0 . 4 2 . 0 . 4 0 . 0 . 3 8 . 0 , 3 6 
1 5 6 0 DATA 0 . 3 4 , 0 . 3 2 . 0 . 1 . 2 1 1 . 1 6 1 
1 5 7 0 DATA 3 3 . 2 0 7 . 1 6 1 , 2 0 5 . 2 0 9 . 1 8 8 , 2 0 1 . 0 
1 5 8 0 DATA 0 . 0 , 0 , 2 2 8 . 1 6 1 . 1 9 5 . 7 . 1 6 2 
1 5 9 0 DATA 1 9 5 . 7 7 . 1 6 0 . 1 9 5 . 9 8 . 1 6 2 . 1 9 5 , 1 0 e 
1 6 0 0 DATA 1 6 2 . 1 9 5 . 1 1 3 . 1 6 2 . 7 7 . 8 5 . 8 3 . 7 3 
1 6 1 0 DATA 6 7 . 7 9 . 2 0 6 . 7 7 . 8 5 . 8 3 . 7 3 . 6 7 
1 6 2 0 DATA 7 9 . 7 0 . 1 9 8 . 6 0 , 6 5 . 8 5 . 8 3 . 1 9 7 
1 6 3 0 DATA 6 7 . 7 9 . 7 8 , 8 4 . 7 3 . 7 8 . 8 5 . 1 9 7 
1 6 4 0 DATA 8 6 . 7 9 , 7 6 , 8 5 . 7 7 . 1 9 7 , 0 . 2 4 5 
1 6 5 0 DATA 2 2 1 . 2 2 9 . 2 0 5 . 7 7 . 1 6 0 . 2 2 1 . 2 2 5 . 2 4 1 
1 6 6 0 DATA 2 5 4 . 2 . 2 1 6 . 2 5 4 . 5 . 2 0 8 , 2 5 4 . 2 
1 6 7 0 DATA 4 0 . 6 5 . 2 5 4 . 3 , 4 0 . 5 4 . 6 2 . 3 
1 6 8 0 DATA 5 0 , 2 8 . 1 6 0 . 2 2 1 . 1 1 0 . 0 . 2 2 1 . 1 0 2 
1 6 9 0 DATA 1 . 3 4 . 2 6 . 1 6 0 . 2 2 1 . 3 5 . 2 2 1 . 3 S 
1 7 0 0 DATA 2 2 1 . 1 1 0 . 0 . 2 2 1 . 1 0 2 . 1 . 3 4 . 2 4 
1 7 1 0 DATA 1 6 0 . 2 2 1 . 3 5 . 2 2 1 . 3 5 , 2 2 1 . 1 1 0 . 0 
1 7 2 0 DATA 2 2 1 . 1 0 2 . 1 . 3 4 . 2 2 . 1 6 0 , 2 2 1 , 3 5 
1 7 3 0 DATA 2 2 1 . 3 5 . 2 2 1 , 1 2 6 . 0 . 5 0 . 2 9 . 1 6 0 
1 7 4 0 DATA 2 0 5 . 3 9 . 1 6 0 . 2 0 1 . 6 2 . 2 . 5 0 . 2 8 
1 7 5 0 DATA 1 6 0 . 2 4 . 2 1 3 . 6 2 . 1 . 5 0 . 2 6 . 1 6 0 
1 7 6 0 DATA 2 4 . 2 1 9 , 2 0 5 . 8 6 . 1 6 0 . 3 3 . 6 . 1 6 0 
1 7 7 0 DATA 2 0 5 . 1 0 . 1 6 9 . 2 0 1 . 1 7 5 . 5 0 . 8 . 1 6 0 
1 7 8 0 DATA 2 0 1 . 2 5 4 . 0 . 2 0 0 . 2 5 4 . 4 , 2 0 8 . 2 5 4 
1 7 9 0 DATA 1 . 4 0 , 2 4 , 2 5 4 . 2 . 4 0 . 1 0 . 2 2 1 
1 8 0 0 DATA 1 2 6 . 0 , 5 0 . 3 3 . 1 6 0 . 2 2 1 . 3 5 . 2 2 1 
1 8 1 0 DATA 3 5 . 2 2 1 . 1 2 6 . 0 . 5 0 . 3 2 . 1 6 0 . 2 2 1 
1 6 2 0 DAI A 3 5 . 2 2 1 . 3 5 , 2 2 1 . 1 2 6 . 0 . 7 -0 ,31 
1 8 3 0 DATA 1 6 0 . 2 0 1 . 0 . 0 . 0 . 0 . 0 . 0 
> 0 0 0 I F C W C K O 6 0 5 2 6 THEN ^ R I N T " 
* r r o r i n d a t a " 
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1. Record sound 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 it — 
and speed eight is the slowest. 
Speed 7 is the one at which 
sound is always recorded. 

4. Disappear ing 
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. Appear ing 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. If, for example, 
the current speed is 5, then 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. S lowing 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. 

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. If it recievcs 
a noise, a click, it stores a 1 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 1. 
It converts the Is and 0s 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 
amb igu i t y is u n a v o i d a b l e . 
Fantas t ic , c lear s o u n d 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 tha t is f ree f r o m 
disturbing noise. Using a Dolby 
cassette deck would help in 
filtering out these noises though. 

If we wanted a clear, solid 
sound for four seconds, then we 
would need a computer with 256 
times more memory thant the 

ound Master, for the 48K 
ZX 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 1, 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 2" 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 compute r 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 ••BASIC" LINE 1. 
and verify. 

Clear the c o m p u t e r 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 
b lue m e n u screen. You're 
presented with 10 op t ions , 
numbered 0-9. They are: 

Listing /. 

1 REM s o u n d M a s t e r v l i / 2 . 0 
B y R o y D i e ' . u s 1 9 3 5 

1 0 C L E A R = 9 9 9 9 C L S L O R D " " C 
ODE 

1 5 I N P U T "IS y o u r S p e c t r u m I s « 

U « 2 7 f f l / N ) " ; A » 
I S I F A $ = " Y " OR A $ = " < J " T H E N GO 

T O 1 2 0 
2 0 P O K E 6 5 1 5 2 , 1 9 0 
3 0 P O K E 6 5 1 7 0 , 1 8 9 
4 .0 P O K E 6 5 1 7 8 , 1 8 ? 
5 0 P O K E 6 5 1 8 5 , 1 8 3 
6 0 P O K E 6 5 2 0 3 , 1 7 5 

7 0 P O K E 6 5 2 0 " 1 7 5 
S 0 P O K E 6 5 2 I E 1 8 3 
9 0 P O K E 6 5 2 2 3 , 1 8 7 

1 0 0 P O K E 6 5 2 3 1 , 1 8 9 
1 1 0 P O K E 6 5 2 3 9 . 1 9 0 
1 2 0 L O R D " " C O D E 
1 3 0 L O R D 

1 C L E R R 5 5 0 2 4 . 
2 D E F F N a ( a $ ) a C O D E a $ - 4 8 - 7 * l 

a j > " 9 ' ) - 3 2 * ( a $ I " ) D E F F N h ( a S 
) s F N a < a s 1 1 i * 1 6 » f n a ( a $ i . 2 ) ) 

1 0 R E S T O R E L E T a = 6 5 0 2 5 F O P 
x = 1 0 0 T O 1 2 0 S T E P 1 0 

2 0 R E A D a $ L E T t = U R L a $ ( T O 5 
. L E T a $ = d $ >. 6 T O I F L E N a » / 2 
- I N T L E N 3 S / 2 ) T H E N P R I N T RT 1 

6 . 0 . " L e n g t h e r r o r i n L i n e " ; • < • s 
T O P 

4 .0 P O K E a F N K i d S ) L E T t = t - P E 

EK a L E T a = a + l 
5 0 L E T a s = a $ ' 3 T O ) • I F a » o " " 

T H E N GO T O 4.0 
6 0 I F t T H E N P R I N T R T 1 6 . 0 ; " E f 

r o r i n u n e " ; x ; S T O P 
7 0 P R I N T R T 1 5 . 0 , " L i n e " ; X " 0 

K" 
S O N E X T v 

1 0 0 D R T R " 0 9 3 9 5 f 3 2 1 0 0 3 0 0 6 0 3 d b e 
: b 7 7 2 0 0 2 c b f e c b 3 e 1 0 - ' 4 c b 0 e 2 3 7 c f e f e 
2 0 e a • b c 9 f 3 2 1 0 0 3 0 0 6 0 3 c b 4 6 2 0 0 4 3 e 0 5 
d 3 f e 3 e 1 5 d 3 f e c b O e i 0 - 0 c b O e 2 3 7 c f e f e 
2 0 e 6 f b C 9 7 e f e 0 0 c 3 d 7 2 3 1 3 f 3 2 1 0 O 5 S 3 e 

5 0 7 7 1 1 0 1 5 8 0 1 5 f 0 0 
1 1 0 D A T A " 0 3 1 6 2 e d s 0 C 9 O i 0 0 3 f 2 1 O O 

3 0 1 1 0 0 f e ~ e f 5 1 a 7 - f 1 1 2 2 3 I b 0 b 7 5 b 1 2 0 
f 3 2 1 0 0 8 0 1 1 0 0 7 c 4 e 0 6 O 8 C b i l l f 1 0 f b 2 3 
l b 7 a b 3 2 0 f 2 c 9 3 e 0 2 C d 0 1 1 6 0 1 f € f 7 e o ' 8 
f e f e 2 0 0 4 . 0 l e 8 0 3 C 9 f e f d 2 0 0 4 0 1 - * - + C 9 
f e f b 2 O 0 4 0 1 b 0 0 4 C 9 " 

1 2 0 D A T A " 0 7 2 1 " * f e f 7 2 0 0 4 0 1 a 4 0 5 C 3 
f e e f 2 0 0 4 0 1 7 8 0 5 c 9 0 1 f e e f e d 7 8 f e e f 2 0 
0 4 O l d C 0 5 C 9 f e f 7 2 0 0 4 O 1 4 O 0 6 c 9 f e f b 2 0 
0 4 0 1 a 4 0 6 C 9 f e » d 2 0 0 4 0 1 0 8 0 7 c 9 f e f e 2 0 
0 4 0 1 6 C 0 ^ C 9 0 I f 4 0 1 C 9 " 
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8. Load f i le 
Use to Load a file previously 
saved using this program. You'll 
be asked for a filename but if 
you can't remember the name of 
the file you want to load, just 
press Enter. This command will 
only accept sound master-files. 

9. Save f i le 
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.islitlf! .?. 

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. 

If 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 
s o u n d ? C h e c k your bytes 
65108-65150. 

Trouble with the main menu 
screen has to do with wrong 
cod ing in l oca t i on s 
30000-300014. If 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 Spectrum + and Spectrum 
issues 2 and 3. Program 1 
includes the pokes necessary to 
adapt the program to run on 
Spectrum + and Spectrum issue 
3. 

If you would like a copy of 
Sound Master but find it rather 
tedious to key in the listings and 
machine code, simply send £2 to: 
Sound Master Offer, Roy Dictus, 
Apostelster. 8,2000 Antwerp, 
Belgium. You will recievc a copy 
of the program in your postbox 

CLEAR 2 9 9 9 S 
D E F ^ N a ( a $ > a C O O E a s - 4 8 - 7 * i 

* $ > " 9 " ) - 3 2 * ( a $ > " Z " ) DEF FN h ( » t 
> « f n a i a t i l > ) # l 6 * F f . a ( a t ( 2 i ) 

10 PESTORE L E T 4 . 3 0 0 0 0 : FOR 
X - 1 O 0 TO 3 2 0 S T E P 1 0 

2 0 READ a t L E T t = V R L i t TO 5 
) : L E T » S = a $ ( 6 TO ) I F L E N a « / 2 
O X N T ( L E N » « / £ ) THEN P R I N T « T 1 
6 , 0 ; " L e n 9 t h e r r o r »n t i n t " : x 5 
TOP 

4 0 POKE a , F N h < a » ) L E T t = t - P E 
EK a L E T a =a + 1 

S 0 L E T a s s a c 13 T O ) I F » » < > ' • • • 
THEN G O T O 4.0 

6 0 I F I T H E N P R I N T AT 1 6 . 0 . " E r 
rot »n l i n e " ; x S T O P 

7 0 P R I N T AT 1 6 . 0 . " L i n e " ; x , " 0 

5 0 N E X T X 
1 0 0 D A T A " 0 6 0 7 8 c 3 3 b 7 5 7 e f € 0 0 C 8 d 7 

2 3 1 8 f 8 a f 3 2 3 c 5 c 2 1 0 0 5 8 3 e 4 f 7 7 1 1 0 1 5 8 
0 1 5 f 0 0 e d b 0 2 1 5 4 7 5 C d 3 3 7 5 c 9 1 6 0 1 0 1 1 3 
0 1 1 6 0 1 0 1 5 3 4 f 5 5 4 e 4 4 2 0 4 d 4 1 5 3 5 4 4 - 5 5 2 
2 0 5 2 4 4 3 8 3 5 2 0 5 3 4 - f 5 5 4 6 4 4 2 0 4 d 4 1 5 3 5 4 
4 5 5 2 1 6 0 3 0 5 5 b 3 1 5 d " 

1 1 0 D A T A " 0 4 9 0 4 2 0 5 2 4 5 4 3 4 f 5 2 4 4 2 0 
5 3 4 f 5 5 4 e 4 4 1 6 0 5 0 5 5 b 3 2 5 d 2 0 5 2 4 5 5 0 4 c 
4 1 5 9 2 0 5 3 4 f 5 5 4 e 4 4 1 6 0 7 0 5 5 b 3 3 5 d 2 0 4 3 
4 8 4 1 4 e 4 7 4 5 2 0 5 3 5 0 4 5 4 5 4 4 1 6 0 9 0 5 5 b 3 4 
5 d 2 0 4 4 4 9 5 3 4 1 5 0 5 0 4 5 4 1 5 2 4 9 4 e 4 7 2 0 4 5 
4 3 4 8 4 f l 6 0 b 0 5 5 b 3 5 " 

1 2 0 D A T A " 0 4 9 1 2 5 d 2 0 4 1 5 0 5 0 4 5 4 1 5 2 
4 9 4 e 4 7 2 0 4 5 4 3 4 8 4 f 1 6 0 d 0 5 5 b 3 6 5 d 2 0 4 6 
4 . 1 5 3 5 4 4 5 4 6 4 9 4 6 4 7 2 0 4 5 4 3 4 8 4 f 1 6 0 ( 0 5 
5 b 3 7 5 d 2 0 5 3 4 c 4 r ' 5 7 4 9 4 6 4 7 2 0 4 5 4 3 4 8 4 r 
1 8 1 1 0 5 5 b 3 8 5 d 2 0 4 C 4 f 4 1 4 4 2 0 4 8 4 9 4 C 4 5 
1 6 1 3 0 5 5 b 3 9 5 d 2 0 5 3 " 

1 3 0 D A T A " 0 8 3 3 7 4 1 5 6 4 S 2 0 4 6 4 9 4 C 4 5 
1 6 1 5 0 5 5 b 3 0 5 d 2 0 5 2 4 5 5 6 4 5 5 2 5 3 4 5 2 0 5 3 
4 . ' 5 5 4 e 4 4 0 0 a f 3 2 3 C 5 C C d 4 5 f e 2 1 c 9 7 6 c d 
3 3 7 5 C 9 a f 3 2 3 C 5 C C d 4 5 f e 2 1 7 9 7 7 c d 3 3 7 5 
C 9 a f 3 2 3 c 5 c c d 4 5 r ' e 2 1 f 3 7 7 c d 3 3 7 5 c 9 a ( 
3 2 3 c 5 C C d 4 5 f e 2 1 7 d " 

1 4 0 D A T A " 1 0 1 7 8 7 8 c d 3 3 7 5 c 9 a f 3 2 3 C 
5 C C d 4 5 f 6 2 1 e C 7 S C d 3 3 7 5 C 9 a f 3 2 3 C 5 C C d 
4 5 f e 2 1 5 5 7 9 C d 3 3 7 5 C 9 a f 3 2 3 C 5 C C d 4 5 f e 
2 1 b f 7 9 C d 3 3 7 5 C 9 3 f 3 2 3 c 5 C C d 4 5 f e 2 I 2 5 
7 a C d 3 3 7 5 c 9 a f 3 2 3 C 5 c c d 4 5 f e 2 1 b b 7 a c d 
3 3 7 5 c 9 a ( 3 2 3 C 5 C C d " 

1 5 0 D A T A " 0 6 1 5 7 4 5 f 6 2 1 5 3 7 b C d 3 3 7 5 
C 9 1 3 0 1 1 6 0 1 0 3 5 2 4 5 4 3 4 f 5 2 4 4 2 0 5 3 4 f 5 5 
4 6 4 4 2 0 2 d 2 d 2 0 4 f 5 0 5 4 4 9 4 ( 4 e 2 0 3 1 1 6 0 4 
0 1 5 7 6 5 2 0 6 1 7 2 6 5 2 0 6 7 6 f 6 9 6 6 6 7 2 0 7 4 6 f 

2 0 7 3 7 4 6 f 7 2 6 5 2 0 7 3 6 f 7 5 6 e 6 4 2 0 6 9 6 6 1 6 
0 6 0 1 7 4 6 8 6 5 2 0 6 3 6 ( " 

1 6 0 D A T A " 0 6 7 4 1 6 d 7 0 7 5 7 4 6 5 7 2 2 7 7 3 
2 0 6 d 6 5 6 d 6 f 7 2 7 9 2 6 2 0 2 O 4 d 6 1 6 b 6 5 1 6 0 3 
0 1 7 3 7 5 7 2 6 5 2 0 7 4 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 4 6 8 2 0 6 3 6 f 6 e 2 d 1 6 0 a 
0 1 6 e 6 5 6 3 7 4 6 5 6 4 2 0 7 4 6 f 2 0 4 5 4 1 5 2 2 C 2 0 
7 3 7 4 6 1 7 2 7 4 2 0 7 4 6 1 " 

1 7 0 D A T A " 0 5 8 7 8 7 0 6 5 2 0 ? 4 6 8 6 5 6 e 1 6 
0 C 0 1 7 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 6 
0 0 1 3 0 1 1 6 0 1 0 4 5 2 4 5 5 0 4 C 4 1 5 9 2 0 5 3 4 f 5 5 
4 6 4 4 2 0 2 d 2 d 2 0 4 f 5 0 5 4 4 9 4 f 4 e 2 0 3 2 1 6 O 4 
0 1 5 2 6 5 7 0 6 c 6 1 7 9 2 0 7 3 6 f 7 5 6 e 6 4 2 0 7 3 7 4 
6 f 7 2 6 5 6 4 2 0 6 9 6 e 2 0 " 

1 8 0 D A T A " 0 6 0 1 6 6 3 6 f 6 d 7 0 7 5 2 d 1 6 0 6 
0 1 7 4 6 5 7 2 2 6 2 0 2 0 5 4 6 8 6 5 2 0 6 3 7 5 7 2 7 2 6 5 
6 e 7 4 2 0 7 3 7 0 6 5 6 5 6 4 2 0 6 9 7 3 2 0 2 0 2 e 1 6 0 8 
0 1 5 0 7 2 6 5 7 3 7 3 2 0 6 1 6 6 7 9 2 O 6 b 6 5 7 9 2 0 7 7 
6 8 6 5 6 e 2 0 7 2 6 5 6 1 6 4 7 9 2 e 0 0 1 3 0 1 1 6 0 1 0 4 
4 3 4 6 4 1 4 6 4 7 4 5 2 0 5 3 " 

1 9 0 D A T A " 0 5 9 0 1 5 0 4 5 4 5 4 4 2 0 2 d 2 d 2 0 
4 ( 5 0 5 4 4 9 4 ( 4 e 2 0 3 3 1 6 0 4 0 1 5 4 6 8 6 5 2 0 6 3 
7 5 7 2 7 2 6 5 6 e 7 4 2 0 7 3 7 0 6 5 6 5 6 4 2 0 6 9 7 3 2 0 
2 0 2 e 1 6 0 6 0 l S 3 7 0 6 5 6 5 6 4 7 3 2 0 6 d 7 5 7 3 7 4 
2 0 6 2 6 5 2 0 6 9 6 e 2 0 7 4 6 8 6 5 2 0 7 2 6 1 6 e 6 7 6 5 
1 6 0 8 0 1 5 b 3 1 2 0 2 8 6 6 " 

2 0 0 D A T A " 0 5 4 4 2 6 1 7 3 7 4 6 5 7 3 7 4 2 9 2 0 
2 d 2 0 3 8 2 0 2 8 7 3 6 c 6 f 7 7 6 5 7 3 7 4 2 9 5 d 2 e l 6 
C a 0 1 4 e 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 6 0 0 1 3 0 1 1 6 0 1 0 2 4 4 4 9 5 3 4 1 5 0 5 0 
4 5 4 1 5 2 4 9 4 6 4 7 2 0 4 5 4 3 4 8 4 f 2 0 2 d 2 0 4 f 5 0 
5 4 4 9 4 f 4 e 2 0 3 4 1 6 0 4 " 

2 1 0 D A T A " 0 6 4 3 7 0 1 4 4 6 9 7 3 6 1 7 0 7 0 6 5 
6 1 7 2 6 9 6 e 6 7 2 0 6 5 6 3 6 8 6 ( 2 0 6 1 7 4 2 0 6 3 7 5 
7 2 7 2 6 5 6 e 7 4 1 6 0 6 0 1 7 3 7 0 6 5 6 5 6 4 2 0 7 7 6 8 
6 9 6 3 6 8 2 0 6 9 7 3 2 0 2 0 2 e 1 6 0 C 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 4 6 f 2 0 7 3 7 4 6 1 
7 2 7 4 2 6 0 0 1 3 0 1 1 6 0 1 " 

2 2 0 D A T A " 0 5 9 0 6 0 3 4 1 5 0 5 0 4 5 4 1 5 2 4 9 
4 e 4 7 2 0 4 5 4 3 4 8 4 f 2 0 2 d 2 0 4 f 5 0 5 4 4 9 4 f 4 e 
2 0 3 5 1 6 0 4 0 1 4 1 7 0 7 0 6 5 6 1 7 2 6 9 6 e 6 7 2 0 6 5 
6 3 6 8 6 i' 2 0 6 1 7 4 2 0 6 3 7 5 7 2 7 2 6 5 6 e 7 4 1 6 0 6 
0 1 7 3 7 0 6 5 6 5 6 4 2 0 7 7 6 8 6 9 6 3 6 8 2 0 6 9 7 3 2 0 
2 0 2 6 1 6 0 C 0 1 5 0 7 2 6 5 " 

2 3 0 D A T A " 0 6 0 4 4 7 3 7 3 2 0 6 1 6 e 7 9 2 0 6 b 
6 5 7 9 2 0 7 4 6 f 2 0 7 3 7 4 6 1 7 2 7 4 2 e 0 0 1 3 0 1 1 6 
0 1 0 3 4 6 4 1 5 3 5 4 4 5 4 6 4 9 4 6 4 7 2 0 4 5 4 3 4 8 4 ( 
2 0 2 d 2 d 2 O 4 f 5 0 5 4 4 9 4 f 4 6 2 0 3 6 1 6 0 4 0 1 4 6 
6 1 7 3 7 4 6 5 6 e 6 9 6 e 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 6 7 4 " 

2 4 0 D A T A " 0 5 4 0 0 1 6 0 6 0 1 7 3 7 0 6 5 6 5 6 4 
2 0 7 7 6 8 6 9 6 3 6 8 2 0 6 9 7 3 2 0 2 0 2 e 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 4 6 f 2 0 
7 3 7 4 6 1 7 2 7 4 2 e 0 0 1 3 0 1 1 6 0 1 0 4 5 3 4 C 4 f 5 7 
4 9 4 6 4 7 2 0 4 5 4 3 4 8 4 f 2 0 2 d 2 d 2 0 4 ^ 5 0 5 4 4 9 
4 ( 4 e 2 0 3 7 1 6 0 4 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 e 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 6 7 4 1 6 0 6 
0 1 7 3 7 0 6 5 6 5 6 4 2 0 7 7 6 8 6 9 6 3 6 8 2 0 6 9 7 3 2 0 
2 0 2 6 1 6 1 0 0 1 5 0 7 2 6 5 7 3 7 3 2 0 6 1 6 6 7 9 2 0 6 b 
6 5 7 9 2 0 7 4 6 f 2 0 7 3 7 4 6 1 7 2 7 4 2 6 0 0 1 3 0 1 1 6 
0 1 0 5 4 C 4 f 4 1 4 4 2 0 4 6 " 

2 6 0 D A T A " 0 5 8 5 2 4 9 4 C 4 5 2 0 2 d 2 d 2 d 2 0 
4 r " 5 0 5 4 4 9 4 ^ 4 e 2 0 3 8 1 6 0 6 0 1 4 C 4 f 4 1 4 4 2 0 
6 6 6 9 6 C 6 5 2 0 2 8 7 3 6 f 7 5 6 e 6 4 2 9 2 e 1 6 0 8 0 1 
5 2 6 5 6 d 6 5 6 d 6 2 6 5 7 2 2 0 4 9 2 0 7 7 6 9 6 C 6 C 2 0 
6 f 6 6 6 C 7 9 2 0 4 c 4 f 4 1 4 4 1 6 0 a 0 1 7 4 6 8 6 5 2 0 
6 3 6 f 7 2 7 2 6 5 6 3 7 4 2 0 " 

2 7 0 D A T A " 0 5 8 6 0 5 3 4 d 2 0 6 6 6 9 6 C 6 5 7 3 
2 6 1 6 0 C 0 1 4 C 6 f 6 1 6 4 6 9 6 e 6 7 2 0 7 4 6 9 6 d 6 5 
2 0 6 C 6 9 7 4 7 4 6 C 6 5 2 0 6 c 6 f 6 6 6 7 6 5 7 2 1 6 0 e 
0 1 7 4 6 8 6 1 6 e 2 0 3 3 2 e 3 5 2 0 6 d 6 9 6 e 7 5 7 4 6 5 
7 3 2 e 0 0 1 3 0 1 1 6 0 1 0 5 5 3 4 1 5 6 4 5 2 0 4 6 4 9 4 c 
4 5 2 0 2 d 2 d 2 d 2 0 4 f 5 0 " 

2 8 0 D A T A " 0 6 3 0 6 5 4 4 9 4 f 4 e 2 0 3 9 1 6 0 6 
0 1 5 3 4 1 5 6 4 5 2 0 6 6 6 9 6 C 6 5 2 e 1 6 0 8 0 1 5 4 6 8 
6 5 2 0 7 3 6 f 7 5 6 e 6 4 2 0 6 d 6 5 6 d 6 f 7 2 7 9 2 0 7 7 
6 9 6 c 6 c 2 0 6 e 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 4 2 0 6 6 6 f 7 2 2 0 6 c 6 1 7 4 6 5 7 2 2 0 7 5 7 3 6 5 
2 e 2 0 2 0 4 9 7 4 2 0 7 4 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 4 2 0 3 3 3 2 4 b 3 a 2 0 7 3 6 1 7 6 6 9 6 e 6 7 
2 0 7 4 6 9 6 d 6 5 2 0 6 1 6 2 6 f 7 5 7 4 1 6 0 e 0 1 3 3 2 e 
3 5 2 0 6 d 6 9 6 e 7 5 7 4 6 5 7 3 2 e 0 0 1 3 0 1 1 6 0 1 0 3 
5 2 4 5 5 6 4 5 5 2 5 3 4 5 2 0 5 3 4 f 5 5 4 e 4 4 2 0 2 d 2 d 
2 d 2 0 4 f 5 0 5 4 4 9 4 ^ 4 e " 

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 4 6 8 6 5 
2 0 7 3 6 ( 7 5 6 e 6 4 1 6 0 8 0 1 7 3 7 4 6 ( 7 2 6 5 6 4 2 0 
6 9 6 e 2 0 6 d 6 5 6 d 6 f 7 2 7 9 2 6 2 0 2 0 4 1 6 C 6 C 2 0 
7 3 6 f 7 5 6 e 6 4 1 6 0 a 0 1 7 7 6 9 6 C 6 C 2 0 6 6 7 2 6 f 
6 d 2 0 6 e 6 f 7 7 2 0 6 f 6 e " 

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 4 2 0 6 9 6 e 1 6 0 C 0 1 7 2 6 5 7 6 6 5 7 2 7 3 6 5 2 e 
2 0 2 0 5 4 6 8 6 9 7 3 2 0 6 3 6 1 6 e 2 0 6 7 6 9 7 6 6 5 2 0 
6 1 6 d 6 1 7 a 6 9 6 e 6 7 1 6 0 e 0 1 6 5 6 6 6 6 6 5 6 3 7 4 
7 3 2 e 2 O 2 0 5 4 6 8 6 5 2 0 7 2 6 f 7 5 7 4 6 9 6 e 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 6 7 6 6 5 7 2 
7 4 6 9 6 6 6 7 3 a 2 0 7 4 6 8 6 9 7 3 2 0 6 d 6 5 6 1 6 e 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 4 2 0 7 4 
7 7 6 9 6 3 6 5 2 C 2 0 7 4 6 8 6 S 2 0 7 3 6 t 7 5 6 e 6 4 2 0 
7 7 6 9 6 C 6 C 2 0 6 2 6 5 1 6 1 4 0 1 6 e 6 f 7 2 6 d 6 1 6 C 
2 0 6 1 6 7 " 

Listing 4 

1 C L E A P 2 9 9 5 = : L E T s p d = 7 
10 P A P E P 5 B O R D E R 5 INK 0 5 

RI5HT 1: C L S R A N D O M I Z E USP 3 0 0 
00. B E E P .01.20 
5 0 0 L E T 3 s U S P 6 5 1 5 1 G O ""0 A 

1 0 0 0 C L S R A N D O M I Z E U S R 3 0 2 6 5 
1001 GO S U E 9 0 O O 
1 0 0 2 R A N D O M I Z E U S R 6 5 0 2 5 P R I N T 
A T 1 4 , 1 4 OK S E E P 1 . 3 0 C L S 

GO T O 10 
1 1 0 0 C L S R A N D O M I Z E U S R 3 0 2 3 3 
1 1 0 1 P R I N T A T 6 , 2 8 : S P d G O S U E 5 
000 
1102 P 0 " E 5 5 0 5 3 , S P A R A N D O M I Z E U 
SP 6 5 0 5 3 P A U S E 10 GO T O 10 
1200 C L S R A N D O M I Z E U S P 3 0 2 9 7 
PR IN' AT 4 , 2 2 SPD 
1 2 0 1 I N P U T " S p 6 6 d 7 C l - 8 3 " + C H R » 
6 + " > ' ; s p a : I F s p J > 3 O P i c - d - . l " " H E 
N GO T O 1 2 0 1 
1 2 0 2 P R I N T A T 4 2 2 ; i P d B E E P 1 3 
0 GO T O 1 0 
1300 CLS R A N D O M I Z E U S P 3 0 3 1 1 
GO SUE 9 0 1 0 GO SUB 9 0 0 0 

1 3 0 1 I N P U T " S t e p s ? > " ; s t e p s L E 
T X » I N T ( 1 2 5 / S t f e P S ) F O R A = 1 2 8 T 
C 2 5 2 S T E P X : P O K E 6 5 0 5 6 . 5 R A N D 
O M I Z E U S R 6 5 0 5 3 . N E X T A 
1 3 0 2 GO T O 1 0 
1 4 0 0 C L S R A N D O M I Z E U S P 3 0 3 2 5 
G O S U B 9 0 1 0 G O S U B 9 0 0 0 
1 4 0 1 I N P U T " S t t P S ? >' S t 6 P S : L E 
T > a I N T ( 1 2 5 / s t e p s * : F O P 3 = 2 5 3 T 
0 1 2 8 S T E P - X : = 0 K E 6 5 0 5 6 . 3 : R A N 
D O M I Z E U S R 6 5 0 5 3 N E X T a 
1 4 0 2 GO T O 1 0 
1 4 0 3 I N P U T " S t e p s ^ > " ; s t e p s L E 
T x = I N T ( 1 2 5 / s t e p s ) F O P 3 = 1 2 8 T 
0 2 5 3 S T E P X : P O K E 6 5 0 5 6 . 3 R A N D 
O M I Z E U S P 6 5 0 5 3 N E X T a P O K E 6 5 
0 5 6 . 1 2 8 
1 5 0 0 C L S R A N D O M I Z E U S R 3 0 3 3 9 
GO S U E 9 0 1 0 G O S U B 9 0 0 0 : F O R t = 
S P d T O 1 S T E P - 1 P O K E 6 5 0 5 8 . t 
R A N D O M I Z E U S R 6 5 0 5 3 : N E X T t GO 
T O 1 0 
1 6 0 0 C L S : R A N D O M I Z E U S R 3 0 3 5 3 
G O S U E 9 0 1 0 G O S U B 5 0 0 0 F O P t = 
1 T O S P d : P O K E 5 5 0 5 8 . t : R A N D O M I Z 
E U S P 5 5 0 5 3 : N E X T t G O T O 1 0 

1 7 0 0 C L S : R A N D O M I Z E U S R 3 0 3 6 7 
1 7 0 1 I N P U T " F I l e n a r a e ? >"; L I N E 
a s I F L E N a » > 1 0 T M E N G O T O 1 7 0 1 
1 7 0 2 L O A D a $ C O D E 3 2 7 6 8 , 3 2 2 5 6 : GO 

T O 1 0 
1 6 0 0 C L S R A N D O M I Z E U S R 3 0 3 8 1 
G O S U B 9 0 0 0 
1 8 0 1 I N P U T "FI t e n a tee ? ", L I N E 

3 9 I F a $ = " " O R L E N 3 $ > 1 0 T H E N 
G O T O 1 8 0 1 
1 8 0 2 S A U E a $ C 0 D E 3 2 7 5 8 , 3 2 2 5 6 
1 8 0 3 I N P U T " v e r i f y 7 ( y / n ) > • • ; L 
I N E b $ I F b $ 1 1 ) = " u " O R & » ( 1 = " V 
" T M E N U E R I F Y 3 S C O D E 3 2 7 5 8 , 3 2 2 5 6 
1 8 0 4 G O T O 1 0 
1 9 0 0 C L S : R A N D O M I Z E U S R 3 0 3 9 5 
R A N D O M I Z E U S R 6 5 1 0 8 : P R I N T A T 2 1 
, 0 . P A P E R 2 ; I N K 7 . B R I G H T 1 ; F L 
A S H 1 ; " A n y • e y " G O S U B 9 0 0 0 P R 
I N T A T 2 1 , 0 . " S o u n d r e v e r s e d . " B 
E E P 1 . 3 0 : B E E P 1 , 3 2 : G O T O 1 0 
8 9 9 9 S T O P 
9 0 0 0 I F I N K E Y $ = " T H E N G O T O 9 0 0 
0 
9 0 0 1 R E T U R N 
9 0 1 0 P R I N T A T 6 , 1 6 ; S P d R E T U R N 
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Amstrad (disc/tape) Electron c^Oft> 
BBC (tape/40 or 80 track disc) 
Spectrum Commodore 6 4 
(App le . V IC . Z X 8 1 . NEC P C 8 2 0 1 A ) 

COMPLETE SELF-TUITION GCE COURSES 
(Each 2 4 p r o g r a m s , £ 2 4 ) 
( € 5 off to ta l for 2 , £ 1 0 off to ta l for 3) 

MICRO MATHS C o u r s e t ak ing 
b e g i n n e r s t o O-Level . 2 4 p r o g r a m s 
on 5 9 t o p i c s w i t h 2 b o o k s . 
MICRO ENGLISH (BBC, Electron). 
C o u r s e t ak ing b e g i n n e r s t o English 
L a n g u a g e O-Level . I n c o r p o r a t e s 
real s p e e c h , n o e x t r a s r equ i r ed . 2 
d i s c s / t a p e s . 
MEGA MATHS (BBC, Electron). A-
Level c o u r s e for m a t u r e b e g i n n e r s , 
A-Level S t u d e n t s or Micro M a t h s 
u s e r s . C o v e r s 1 0 5 t o p i c s o n 2 
d i s c s / t a p e s + 2 b o o k s . 

S e n d c o u p o n , or p h o n e o r d e r s or r e q u e s t s for f r e e 
co lour c a t a l o g u e t o : 

LCL, (Dept. Y), 26 Avondale Ave., Staines, Middx. 
Telephone: 0 7 8 4 5 8 7 7 1 ( 1 0 a m - 1 0 p m ) 

N a m e 
A d d r e s s 

Title 
C o m p u t e r D i s c / t a p e . 

PRINTERS 
Anodex 
Epson LX80 _... 
EpsonFX80 
Epson RXIOOFT 
Epson FX100 
Epson LQ1500 
BrotherHR5 
BrotherMl009 ... 
BrotherHRlO 
Brother HR15 
BrotherHR25 
BrotherHR35 
Commodore MPS 801 ... 
Commodore MPS 803... 
Commodore DPS 1101 .. 
Canon PV/1080 
CanonPV/1156 
Datsystep2000 
KagaTaxanKP810.._ 
Kogo Toxan KP910 
Juki 6000 _... 
MM100 
Smith Corona Faslext 80 .... 
SmithCorona D100 _... 
Sio/SGIO 
ShinwaCPA80 
SeikoshaGP500A 

P.O.A. 
£ 1 9 9 
£ 3 0 9 
£324 
£425 
£895 

£82 
£ 1 4 9 
£ 2 3 9 
£ 3 1 2 
£ 5 9 9 
£695 

£86 
£ 1 1 9 
£164 
£234 
£355 
£ 2 1 9 
£234 
£355 
£ 1 9 9 
£ 3 0 9 
£ 1 3 9 
£179 
£205 
£ 1 6 5 

... £99 

COMPUTERS 
Amstrad PCW 8256 £389 
Amstrad 128 Green £ 2 4 9 
Amstrad 128 Colour £339 
Apricot M 6 £519 
Apricot F1 £699 
Apricot F 2 ¥ Mouse £ 1145 
Apricot F10 « Mouse £1745 
Apncot FP1 Portable £799 
Atari 520S1 £609 
CommodoreC64 £ 1 1 9 
CommodoreCl 28 £219 
Commodore 1541 Disk £125 
Commodorel570D.sk £169 
Commodore PC 10 £1389 
Sanyo MBC555 £649 
Sinclair QL £ 1 6 9 
Sinclair Spectrum Plus £95 
|P-» Pto Europe £11.001 
MONITORS 
M»crovitec 1431DS £165 
Microvilec 1451DS £219 
Microviiec 1451 DQ(QL) £22 6 
Send lor our full price ltj» on oil Computer 
Products, Peripherals, Consumables ond 
Disks 
4 Day Insured Delivery £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. 

Arnor 
LTD THE PIONEERS OF ROM SOFTWARE FOR THE AMSTRAD NOW PRESENT -J 
PROTECT 

WORD PROCESSOR 
TO THE ARNOR STANDARDS 
• 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 EASY 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 FEATURES. . . LOAO, MERGE. SAVE. POWERFUL FIND & 
REPLACE. COUNT. CATALOGUE. INSERT. DELETE. WORD-WRAP. JUSTIFY. BLOCK 
COMMANDS. TABS. MARKERS. MARGINS. FORMATTING. HEADERS & FOOTERS. 
FULL/EASY PRINTING. QUICK COMMAND ENTRY FOR EXPERIENCED USERS DIRECT 
ACCESS TO 0ISC/EXTERNAL COMMANDS. 

N E E D W E G O O N ? 

• R E M E M B E R " P ro tex t is a v a i l a b l e in T a p e / D i s c / E p r o m o r A D 1 C a r t r i d g e 

• R E M E M B E R A L S O " "I f th i s is the i r e d i t o r . I w a i t w i t h b a i t e d b r e a t h for t h e i r 
w o r d p r o c e s s o r " 
( A C U J U N E 8 5 ) 

THE PROFESS IONAL TEXT EDITOR AT A 
SENSIBLE PRICE:-

FOR PROTEXT <P> OR MAXAM (M) ON CPC 464 

ENQS 
CREDIT CARD 
SALES ETC 
01-688-6223 

C499S 
E39 9S 
C26 95 
CI 9 95 

leaves 
40 K 
TEXT 

SPACE, 

TURN PRO TODAY!! 

ROM • AD1 CARtRlOG£ ICO* AOl P c AOl M> 
16K EPROM ALONE icode EP 0< EMi 
DISCS I tx> or OMi 
CASSETTES iCP o. CMi 

For the CPC 664 Please quote A02P. AD2M and 
add C5 EPROMS DISCS S CASSETTES are the same 
cooes and prices as the CPC 464 

Trade & Overseas Orders Welcomed 

SEND LARGE SAE FOR FULL CATALOGUES 

"UTOPIA 
BASIC UTILITIES ROM 

(Prod Code EU) 

* £29.95 
y ^ 

Beebug's TOOLKIT is the standard util it ies ROM lor the BBC Microand 
has sold thousands of copies Now the author has written an Amstrad 
version Available only on ROM the program contains numerous Basic 
Programming AIDS including search/replace within Basic program, 
listing basic variables, moving basic lines, load. save, verify, type, dump 
format, copy and much more 
ALL INCL PRICE £29.95 
AND GREAT NEWS FOR MACHINE-CODE ENTHUSIASTS 

MAXAM 
IN CARTRIDGE NOW ONLY C49.95 (Inct VAT. p&p) 
NOW ALSO AVAILABLE IN ROM ALONE FOR ONLY C3995 
ALL VERSIONS NOW CONTAIN FULL SPECIFICATION 
D«SC C2695 TAPE CI9.95 

PRESS COMMENT 
~lnnovah»9 Oo''cc this article imnheo on the ARNOR editor 
well worth the money'' - AMSTRAD COMPUTER USER 
-Assemblers took no further ARNOR'S the best I hare seen" 

• COMPUTING W.T. AMSTRAD 
"Absolute magtc' - ARNOR must be the marker leaders' 

• POPULAR COMPUTING WEEKLY 
'Quite Special chllicuit to match ' 

- COMPUTING TODAY 
• ARNOR ate to Oe congratulated on a superb job dehmtaly the 
best • HOME COMPUTING WEEKLY 
•A product no serious AMSJRAO user can alto'd to be without'' 

-YOUR COMPUTER 

40 K 
USER 
RAM 

^TTTVYTTTTrr 

ADt ROM CARTRIDGE 

IN GOOD COMPUTER STORES EVERYWHERE • OR DIRECT. 

r 

PLEASE SEND ME 
(PRODUCT CODE) (PRICE) 

Total £ 

I enclose Cheoue/PO tor C _ 
IPAVABIE »nvo« HOl 

OR 
Please debit my Access/Visa 

card n o I t t t t i n i n i j i m l 
NAME 
ADDRESS 

SIGNATURE: 

ALL TRAOEJCREOIT CARD SALES. ENQUIRIES ETC0I-688 6223 
SEND TO ARNOR Ltd Dept Y. THE STUDIO. LEDBURY PLACE, CROYDON.SURREY CRO 1ET 
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STOPP111 

60-80% RABATT!!! 
VI KAN N U ERBJUDA ER ENGELSKA KONKURSLAGER TILL ABSOLUTA 
BOTTENPRISERIII 
PROGRAM FINNS FRAN BL.A. FOUANDE TILLVERKARE: 
A&F, ARTIC, BUGBYTE, CDS, CRL, CRYSTAL. DK'TRONICS, HI TECH, 
IMAGE, LOTHLORIEN, MICROMANIA, MICROMEGA, MOGUL, PHIPPS, 
OCEAN, QUICKSILVA, R. SHEPARD, SINCLAIR, SOFTEK, VIRGIN, 
VISIONS, VORTEX, ULTIMATE, PSS, LLAMASOFT. ALLIGATA, RABBIT, 
SOFTEK, SOLAR, STATESOFT, ANIROG, MICRODEAL. 

FYNDPAKET 2 
10 SPEL, 3 7 9 : -
FYNDPAKET 4 
2 0 SPEL, * 9 9 : -

FYNDPAKET 1 
5 SPEL, 1 9 9 : - I I 
FYNDPAKET 3 I I 
15 SPEL, 5 4 9 : - | | 

TILL FOLJANDE DATOR: 
U SPECTRUM • VIC-20 • VIC-64 CJ ATARI 
• ZX-81 • DRAGON U ORIC CJ BBC 

EXTRA!!! 
VID BESTALLNING I N O M 10 DAGAR ERHALLER DU GRATIS SUCC£-
KASSEnEN "SPELDORADO". 
(8 ST SVENSKA MASKINKODSSPEL. VARDE 149:-.) 

M O M S & PORTO INGAR, INGET TILLKOMMER. 
OBSIII ENDAST ORIGINALKASSETTERMI 

N A M N 

ADRESS -

POSTADRESS .. 

TELEFON ... 
VI AR EN AV SKANDINAVIENS STORSTA DISTRIBUTORfcR 
AV HEMDATORPROGRAM MED DE LAGSTA PRISERNA 

VID KATALOGBESTALLNING VG. A N G E DATORSORT OCH BIFOGA 5 . -
F6R PORTOT. 

SWESCOT 
BOX 213 

121 02 JOHANNESHOV 
SVERIGE 

08-39 27 00 

Please include a stamped, self-addressed envelope and make cheques/POs payable 
toZX Microfair 

EXHIBITORS. CALL MIKE J O H N S T O N ON 0 1 - 8 0 1 9 1 7 2 
FOR DETAILS O F S T A N D AVAILABILITY. 

Interfaced to -
COMMODORE 64A/IC 20. 
ATARI , BBC B (state which required)* 

Pie*™ iu* me Printer* at £50 95each, interlaced to* 
sod Joytlickt at £7.95 each. All prcet inclufivc ol VAT. pottage and packinq. 
Acc«»,'8arclavcnrd No. or chequa/PO encloted. 
Name 

To OEAN ELECTRONICS LIMITED Glendalo Park. Farnban* Road. Aicot. BorlctH.re SL6 8JB 
Telephone 0344 885661 Telex 849242 Oiler lub|ect to availability. 

Looking forward to a high-tech Christmas? 
Then come along to the CHRISTMAS MICROFAIR at the 

Horticultural Hall. London SW1 on the 14th December. 
It's enough to make even Santa Claus's eyes light up. 
Everything 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. 

CHRISTMA S MICROFAIR 
DECEMBER 14TH 1985 , HORTICULTURAL HALL 

GREYCOAT STREET / ELVERTON STREET LONDON SW1 
1 0 a m - 6 p m 

ADMISSION: £1 .75<ADULTS);£1 .25(KIDS UNDER 14yrs) n SEN I) FOR R EDUCEI) PRICE A DVA NCE TICKETS TODAY 
I Send to Mike Johnston (Organiser). Dept VC ZX MICROFA1RS, 
I 71 Park Lane. London N17 OHG. 

I Please send me advance tickets 

(Adult® £1.25) 
• Please send me advance tickets 

(Chi'd under 14® £1.00) 

Name: 

Address:. 

5 U P E R CHOMP 
[The big selling Joystick in 

^ the USA. 10 f t of 
^ retractablecable. 

Twin fire buttons. _ . 
robust. ^ V . 

Quiet operation, I 
100 char, per sec., 

full graphic capability, 
self test mode, paper feed 

button. Many units in 
operation throughout the UK. 

THERMAL PRINTER 

81 
FOR -
COMMODORE. 
AMSTRAD 
SINCLAIR 
ATARI 
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THOUGHTS & CROSSES 
37 MARKET STREET, HECKMONDWIKE, WEST YORKS 

COMPUTERS 
Apcit fK IW • "Jit* an 
»»«C|I (I 2!6X • !}» Ml Or,, $K t\a McKon*iw i#<Wtt 0»£ Kvi flaciicr I. f« FHI mnnm 
11 StKiitK I- E50 FR-t iKiami 
n tmum i. fM «« wi»»» 

M I- f«0 (Wf uli.mi 
IMIK CKM4 Hint • (100 tm uitwui tow* C»C*44 lanmtei • (100 mi 
IaWi* C12S l«l ft> Oat . «ra»*t C-IJB S«U» 01 

PRINTERS 
Mt MIO 
I MO Ndti UM Cm rwutOi -n wc 
C m rwnsa* I KXPIMI mil MO I 0140 

DISK DRIVES (MI Sacaarf PIK«W. tIM 
m SKM4 PIKOMI • IRII Wm (111 
•Mi MOl (119 (W ROM ( I'CM* IkMTi AMI HUM i C*M«tlM UtHl 

(W 
i n 

S^Tlioal caxnlal 
(W (14 

KKM Ct*> Inl Suck Mxqn 
Suet «».»•• IVl U1 VAT UMf Sl»»ir<l HI UM,.,f PS* M 
term A 

c« (XI 
im 
( i n m i (W 

CUMANA DISK DRIVES 
s** «fiv»,' rsu 

csn i» i9d) «n csx ICC IIX* «ot CSX ?EOC 40T OS CSI W «X« «0«T OS 
CS 'CO iw 401 CS ?9CO 20* 401 OS. CS *» 40« «<ior cs CO 200 2 . IW 401 CO 4COS 2 • 2W 401 0J CO KOS I • «XK 4QM1 DS 

(IIS ...III 
(lis 
mo 
(ISO (119 
(MO (lis (|» 

(IIS MM (IW 

DISK DRIVES 
5401 IB* «r 5402 2CIH 401 OS SI0J 4COC 40801 OS S40IP I0MC 40T S4QJP JtM* 45T OS MC?' 40)» 400ST OS MOID I • IKK 40T 
S4oio i • JOCK «oi es 
SIOIO 2 • *o* *:<tcc o J" 1001 40t... 

(W (101 
t in (iti 
o n (IS9 (ira C249 (119 (119 

(IW (119 (1*9 (119 (IS9 (1)9 (149 (IW 
(in 

.. in 

JOYSTICKS & INTERFACES 
VslnKt JniKtl llw IW WCi IN S«i 9K> itrtnet . (IV 
twmm I JMI>> (WM C* Iranu Dual P»l MntKl (II (9 (IIM 

m CK Trorata PlIflMlM Ww»*» (14 

COMPUTER SOFTWARE 
SM(tiwt-l4l« in»l 

AMSTRAD 

Ulrt Mt- •» IMO >>»™ la I. M«w M Mil M l»s»ti "telm K ir>l la toll of Iteilinl cn»Hn 

BBC 

CCP 40 14 CMM hrrm 

PRINTER RIBBONS 

(•»• MIII1CO 

S5 SO 40T 10 la SB 00 401 10 V (W 00 401 10 tm Ort 00 (01 10 *m 

DISKETTES 
P*i«. #*«». 3W StOOth 

Tn 
in 3 
ClIMM C-<l*tel 

aiilln nUkHtt l»n I 
Mull CPIOOCowmMi ISIS (4M MM C2 1C 
Siliiti G'to — ClM (E 

(4M MM C2 1C wrswi (tsi 
xcnii (i 
Steal CmCMC WIMM'IO fu (1 tf.M 

a.ut us (4)0 
wi rrW (t.S0 

Ctea« C)aM S.S 
(» (4 Ctea« C)aM S.S (3 

M. 61 COOPS 1101 Mi 6ICOOPS 1101 (1 es (P44. 
B..IW. M1009 

(I.W (3W (1 

DYSAN DISKETTES 
104110 SS M 10 la 104110 0.S 00 40T l« Iw J04I10 0<S 0T 101 l« la.. J" I JV 
n -

> caiKiaM MISTS I KHV2S 

PRINTER LEADS 

IX WKIKI I IO RS732'0"-S«KI»* 
a «?)7 lud C4MIWU II limn tr kte Cmiaci m Oimrao M WOT V i. 9S132 V . -

PRINTER INTERFACES 
itur RSI32 
(/urn K132 IHKIKI ART It IRFTA Caw RS132 MalKi RS132 W«f«i Mlt « Mia n M1M 9S232 »r* IK k^. i MT8C W 9<ila. 

RSI32 MaHin Ma<K«( iia« 

(I« ...IW (!• (19 (It (I* (It (It (It (14 9* 
(U9» (It (l» (I1S0 

:••«« 3264 
iwitf CPC4U 

(1.W 
(1.W (IW Inand Nmk l̂ tm* (M9 

Inert »<"" lutoffl (410 
MC-MK 14-Caw PaiOKU Ipct FXiO 

(4.10 («M 
( in (4M 

(mKOOFT Uca. KM Stem LUC 
(431 (4M (mKOOFT Uca. KM Stem LUC (tW 

«."»» T*, MTtO •IfSIOI 
(4M (4M (SN 

an oo 
61(0 . 

SPECTRUM PERIPHERALS 

i i CMIIMO UIHIKI TM 
w C4MitM(( mnliu * HE Camnci Uiwccw * HE SawI KIHIKI Ca< 11 

PRINTER PAPER 
I CDS S»MI> C (WWK VKTA TMT H»M — I OK «*i« IM4 iah 

MONITORS 
HCIIHN I43IWS VaM in MM l» E3C Mtl. 
MCII.IK 14MMS ln«u> iw MiMi In Bl£ nti 

COMMODORE PERIPHERALS 

Wonkilll >,.I«KI 
»C20 Rl« twnw 

(IW 
(IW 

Mvimlc I4SI0Q-S 
Mr,r...< I4SHPV 
1-XW 2502 Irti^r. 
C w w u i D D I 

>ki« at . 
rial tatm > w » iiwwoi 

( l is (MS 
( n 

( l i t 
(•Mil TVMWIO n i t (•Mil CMI4. .. 
Irfrtl. 01 HtMH t ml 1119 (IW AniliX «>Ur.> (W MMC1? G<H» IM IK hun 1 SCIIM IU4 

c a s u a l 

•MH (W (4 

BBC PERIPHERALS 
KIMN OFS ij"wr« In i (9S 
o*M eoos i««t<(«.. (St IW OOOS M«ta«_ (W *««-« MM (« 

m 
Ittn SfMdt WW. rw )H J - (W 

HMflm 

RH (IKIKMU KM (iKUenei 

SPECTRUM 

Ca CP CP CP CP CP ClMII 

CCP CCP 0CP 0CP 0CP 

(W 
(W (IH (1071 

(llts 
(Its (9 9t (10'I (MM CSS N (11N CSS 90 CS500 (IltO 

(It 00 (UN (1810 (ISH CI2 SO (I ISO (MM (11.10 (IW (IIW (ll.W ( in (I0.W (II rt (901 (I0W (loot 
(loot 
( ( i; ( 
CSS 10 (12.10 (SM (IH (ItSO CS (0 
(s.n est CO (IIW (SOW (It 03 

(Itw (ltw 
(»M (HOC 
(Itot (list 
(list (llts (II t l (IltO (1214 (11S0 CI to (IW 
(tw (tW (II 

( t w 
(IIW (11M (IIW 
(Its 
(its (99S CHS (11 IS (MS (SIS (I ISO (11.S0 (1I.S0 (IMO (IIS0 (ISO (ISO 
(I so (I1M (IIW (13 W (13 SI (13 St (I7JS (11M (13 St (IAS (IMS (IMS (tt l ( l i l t 

MnmcK CCCM4 
MHIKIJ. CPC464 IrtBl A iyfit OĤW 
M~ OTFCI 

I Ml 4S4 
fmtM 

MKM CU, IJI» 
trk UkM (•» iron 

THCWT M I 

H W4t V«TI4i ImH 1((M<U 
I U KCMLL IMLI 

0t i Gawaa tMI 

COMMODORE 6 4 

SINCIAIR Ql 

i* tar 

MEMOTECH 

Paul 

(Itl (tot 
(IMS (ias (ll-H (MS (US (IIS (1.40 (MS (IMO (&W (SM (SM (ISO («St C4M C4SJ (7W (IW (tW (tw (4 IS (1M0 (ins (IMO 

(MM 
(IMS (IMS (IMt (IMt (IMS (ll.W (IMS (44.1S (44. IS (44W (1M0 (I1.M (ll.W (ll.W (IMO (IM (SIS (DM (IIW (115 (11W (IIW (IIW 
(11 w 
(IIW (IIW (tw (IN (IIW (I7M (I1W (H W (IIW (WW (WW (UN 
(iiw 
(MM (SMI (UN (UN (UN (UN (ILN (ii.N 

m 
*KM*un Cudi l> Uui (ISM 

Vvtto Ainote (13S0 
MM Sarin Aetaoa* (IIW 
kimir Cam iNti Kf (DM Migp* Oimm >.l»|.« (all (WW Wi WtHtfmi * ' * • » ! (IIW tMnill Ate^m (IZW Sitter 1S0W AlS (IW Cm C* twoto Utei (11M 
(MY I4I cw<»»» ma (ISM Snai i l~< Cwo>ttl Mnl C44M 
>"»>• Plna I CP utr*¥> (tW PiKicte CSA (MW 
Pixtuk CS1 IMI (M M PiKitei CSi kttl (12 M caw On ami 0ai>„ Mrtl (12 M 
(Ml Frtel (I3M (kM ktelu Intel (II2S IK CM C4wM (11H 
tntm Ciw (1415 A. Mm Mu Gi.« (lt» tmb UIHCtelV (tW ACQS- IW»n (IW 
Cm Ote» •telVK/l (IMS 
ci m< (IW "trw Ctei Tate MM :-«.«.IIW (13 W 
B»< l̂ lte« tM (IIW 
Bnc l«»IM« CwMI (29 W Cmm (21 IS 0m (IS 15 aw. (M (IMS 
»>" 1*1-9 ClM< AMI (It 15 S>4»U« SlrlK (ISM 
Ihf !>UM. II lC«Ul unm (It St lUrr M m U itati (4SJI 

(M (IS (S4 (S4 (II 
( 2 2 (II (II (II (IS (II (II (II 

(It (S4 (II 

Tel: (0924) 402337 for General Enquiries. Tel: (0924) 409753 for Access Visa 
ALL PRICES INCLUDE VAT & CARRIAGE EXPORT ORDERS WELCOME 
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COMPETITION RULES 
The winne r s 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. 

1 All entries must arrive at 
the Your Computeroif\ces 
by the last working day in 
December 1985. 
Each person may enter 
the compe t i t i o n 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 P r e s s Inter 
national assumes no res 
ponsibility or liability fo 
any complaints arising 
from this competition. 

WIN 
16 Transformer Dinobots wortl 
each. We need to find homes for 
four Grlmlocks, four Snails, four 
Sludges and four Slags. These 
Dinobots can be flipped from robots 
into prehistoric monsters to  44defend 
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. 

AII 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 j 
coupon, or a photocopy of | 
it, when you send in your i 
entry to Transformers • 
Competition, Your Com- J 
puter, Room L221, Quad- j 
rant House, The Quadrant, j 
Sutton, Surrey SM2 5AS. J 
Name I 

I 

ICOMPETITION 
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(f yo u e n j o y e d M a d 
C a v e r n s y o u ' l l g o 
b a n a n a s over R o c k e t 
Man Mike — ano the r 

commercial quality game f r o m 
Karl J e f fe ry , the au tho r of one 
of 1984 ' schar t toppers , Mutan t 
Monty . 

G u i d e M i k e a r o u n d 10 
screens collecting the amule ts . 
Moving to the top of the screen 
takes you to the bo t tom of the 
next, so learning the geography 
of the place is easy. 

To enter the game type in and 
save listings 1 and 2. O n 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 in to memory , 

/ isting /. 

Rocketman 
load and run listing 2, which 
Pokes the second part of the 
code. You can then save the 
blocks of code together , a f t e r 
the loader p rog ram , by typing: 
SAVE " c o d e " CODE 50000, 

8500 
The controls for the game are as 
follows: 
Z,C,B,M,Space 
Caps,X,V,N, 
Symbol Shift 
Q.W.E.R.T.Y.I.O.P Thrust up 
A,S,D,F,G,H,J,K,L Hover/Stop 
1 P a u s e 
Caps and S p a c e Quit the 

g a m e 

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 Tes tcombe R o a d , Alver-
s toke , G o s p o r t , H a m p s h i r e 

2EL. 

1 REM r o c k e t d a t a 1 
2 CLEAR 4 9 9 9 9 
5 DEF FN a ( a * ) = C O D E a t - 4 8 - 7 * ( 

a t > " 9 " ) — 3 2 * ( a t > " Z " ) : DEF FN h ( a t 
) = F N a ( a » ( l ) ) * 1 6 + F N a ( a t ( 2 ) ) 

1 0 L E T a = 5 0 0 0 0 : FOR x = 1 0 0 TO 5 
9 0 S T E P 1 0 

2 0 READ a t : LET t = V A L a t ( TO 5 
) : L E T a » = a $ < 6 TO ) : I F LEN a t / 2 
O I N T ( L E N a t / 2 ) THEN P R I N T 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 t ) : LET t = t - P E 
EK a : LET a = a + l 

5 0 LET a t = a t < 3 TO ) : I F a t < > ' , M 

THEN GO TO 4 0 
6 0 I F t THEN P R I N T AT 1 6 . 0 ; M E r 

r o r i n l i n e " ; x : S T O P 
7 0 P R I N T AT 1 6 . 0 ; " L i n e M ; x ; " 0 

K" 
8 0 NEXT x 

1 0 0 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 3 4 3 4 3 4 3 4 2 4 2 4 2 4 2 0 2 0 6 4 2 4 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 
00000000000000000000000000le2727 
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 8 7 8 0 0 0 0 " 

1 2 0 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 c 1 f 3 b 3 b 3 7 3 f 1 6 1 a 3 6 0 0 0 0 0 0 0 0 7 8 
78f8f8787878000000000000001e2727 
2 f l e 0 c 1 f 3 b 3 b 3 3 3 f 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 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 " 

1 3 0 DATA " 0 6 2 5 8 l e 3 0 0 0 0 0 0 0 0 0 0 0 7 8 
78f8f87878780010082450000000001e 
l e I f 1 f l e l e 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 c d c d c e c 7 8 3 0 3 8 0 0 0 0 0 0 0 0 1 e 
l e I f I f l e l e 1 © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 o 4 o 4 
f 4 7 8 3 0 f 8 d c d c e c f c " 

1 4 0 DATA " 0 5 9 8 4 6 8 5 8 6 c 0 0 0 0 0 0 0 0 1 e 
l e 1 f 1 f l e l e l e 0 0 1 4 0 4 1 2 2 4 0 0 0 0 7 8 e 4 e 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 e 
l e 1 f 1 f l e l e l e 0 0 0 8 1 0 2 4 0 a 0 0 0 0 7 8 e 4 e 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 " 

1 5 0 DATA " 0 3 1 5 7 0 C 0 6 0 3 0 0 0 0 0 0 0 0 0 0 

00030e08e8b880C040C0800000000000 
0 1 0 l c 1 6 1 2 1 3 3 1 a 0 a 0 e 0 c 0 0 0 0 0 0 4 0 e 0 a 0 
a 0 2 0 3 1 1 3 1 2 1 2 I a 0 a 0 e 0 6 0 0 0 0 0 2 1 e 3 0 1 8 
0 f 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 
0 0 e 0 3 8 7 0 4 0 6 0 3 0 l e " 

160 DATA " 0 3 5 0 0 0 3 3 e e 0 8 0 0 3 0 4 0 c 0 8 
0818101C040603000000030600000000 
0000e0b0909c860c38e08000d6040406 
03018080C04040612f38000000000000 
00808080C04040C00000000003010101 
0101000000000000" 

170 DATA " 0 2 2 7 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
00808lc76434lc000000000000000000 
000107040c080c06020203010000000c 
3fe30101000000000000008000000000 
80e03c0700000001070C040600000000 
00000080c07030e0" 

1 8 0 DATA " 0 8 9 9 2 0 0 0 0 0 0 0 0 f e f e f e 0 0 
e f e f e f 0 0 f e f e f e 0 0 e f e f e f 0 0 f e f e f e 0 0 
e f e f e f 0 0 f e f e f e 0 0 d f d f d f 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 3 0 3 0 c 0 e 3 0 2 d e 0 b 6 0 3 0 2 0 e 0 b 
3 0 3 6 c 0 d b 0 0 b 6 0 0 d b 0 0 b 6 0 0 d b c 0 c 0 7 0 5 0 
0 c d c 0 3 6 d 0 0 d b 0 0 6 d " 

1 9 0 DATA " 0 7 5 4 1 0 0 d b 0 0 6 d 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 c 0 4 0 3 0 b 0 0 c 6 4 0 3 b 7 0 0 d b 0 0 6 d 
0 0 e d 0 0 6 d 0 0 d b 0 0 6 e 0 0 d b 0 0 6 d 0 0 6 e 0 0 d b 
0 0 b 6 0 0 b 7 0 0 7 6 0 0 d b 0 0 b 6 0 0 b 7 a 5 9 9 a 5 c 3 
a 5 9 9 a 5 c 3 a 5 9 9 a 5 c 3 a 5 9 9 a 5 c 3 8 6 4 a 3 2 4 a 
8 6 4 a 3 2 4 a 8 6 4 a 3 2 4 a " 

2 0 0 DATA " 0 8 9 1 7 8 6 4 a 3 2 4 a e 5 d 5 f 0 c 4 
b l c 4 b 5 c 6 c 5 f 0 e 4 c 0 9 1 f 5 d 0 b 4 1 5 4 7 1 b 5 5 
1 5 e b 4 7 4 5 5 b 8 b 2 f 1 1 4 3 5 b 0 7 5 f 0 0 f f f f f b 
b f f d b 7 a 9 4 a 5 4 a 2 4 4 8 0 2 5 8 0 0 2 0 0 f f f 7 f f 
b f e d 5 6 2 d 4 4 9 5 4 8 0 2 8 8 0 0 0 a 0 4 0 0 0 e 1 1 0 d 
1 6 0 2 l f 2 0 0 7 0 d l 1 0 1 " 

2 1 0 DATA " 0 8 7 0 0 0 1 0 1 0 1 0 1 0 0 0 0 7 8 4 4 
8 0 b 8 c 4 f 0 8 8 8 8 9 0 8 0 8 0 8 0 8 0 8 0 1 4 0 0 4 1 0 8 
8 0 2 4 c 0 e f f 0 c 2 9 0 0 4 a 2 0 9 8 3 e 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 e f f 0 f f f 1 0 2 9 c 6 
c 6 2 9 1 0 f f 8 4 4 a 3 1 3 1 4 a 8 4 f f 0 0 f f 8 4 4 a 3 1 
3 1 4 a 8 4 f f 2 1 5 2 8 c 8 c " 

2 2 0 DATA " 0 9 6 6 2 5 2 2 I f f 0 0 2 3 5 d a 2 5 5 
4 9 5 5 a 2 d d d d a 2 5 5 4 9 5 5 a 2 5 d 2 3 c 4 b a 4 5 a a 
9 2 a a 4 5 b b b b 4 5 a a 9 2 a a 4 5 b a c 4 c 0 8 f 3 f 3 2 
7 3 7 b 6 c 6 e 7 3 7 b 6 c 6 e 3 3 3 f 8 f c 0 0 3 f l f c a c 
3 6 b e c 6 e e 3 6 b e c 6 e 6 3 c f c f 1 0 3 0 3 0 4 0 a 1 5 
2 d 5 b 8 b b 3 5 8 2 b 2 d l 5 " 

2 3 0 DATA " 0 8 2 4 8 1 5 0 a 0 4 0 3 8 0 4 0 a 0 5 0 
6 8 b 4 a 2 9 a 3 4 a 8 6 8 5 0 5 0 a 0 4 0 8 0 8 a 8 a d a d a 
d a a a a a a a 8 a 8 a 8 a 8 a 8 a 8 a 8 a 8 a 9 7 9 7 9 4 9 4 
a 4 a 4 a 4 c 6 c 6 a 4 a 4 a 4 9 4 9 4 9 7 9 7 0 0 0 0 3 8 2 8 
3 8 0 4 0 4 0 6 0 2 0 7 0 6 0 7 0 3 0 3 0 0 0 0 0 0 0 0 e 0 a 0 
e 0 1 0 1 0 1 8 0 8 f c 4 c l c " 

2 4 0 DATA " 0 2 4 7 9 f 8 1 8 0 0 0 0 0 0 0 0 1 c 1 4 

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 c f 8 0 8 0 0 0 0 0 0 0 0 0 e 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 e 0 f 0 e 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 e 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 l 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 e 4 1 8 e a 7 4 7 4 e 8 1 8 e 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 
8 0 d 0 3 4 c 8 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 
a 0 4 4 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 e 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 e 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 e 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 e 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 1 4 0 d 0 a 0 8 0 7 0 0 0 0 0 0 0 0 0 0 9 0 
2 0 e 4 8 8 e 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 O 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 
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0 8 0 4 0 2 0 1 3 f 3 f 3 f I f I f 0 f 0 7 0 0 0 0 7 8 7 8 7 8 
7 8 7 8 1 8 d 8 5 8 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 © 3 f I f I f I f I f I f I f l b 0 0 0 0 0 4 8 © 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 7 1 7 a 
3 a 3 a 3 © 3 f I f I f I f I 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 e 
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 e 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 o 5 o 7 o 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 e 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 l 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 l 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 
d 8 8 e a 4 5 o f 8 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 a 1 0 1 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 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 
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 
3 9 3 8 1 0 0 0 0 0 0 0 0 0 0 8 1 C 0 8 0 0 0 0 0 0 l c 0 8 8 0 
c 0 0 0 0 2 4 6 © 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 8 1 0 0 2 0 6 2 2 7 0 2 0 0 4 0 ® 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 1 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 e 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 o 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 8 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 " 

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 I 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 © 0 1 0 2 0 1 0 0 0 0 0 0 0 3 c l 8 1 8 
180c0c0c0c0©0e06" 

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 © 0 © 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 8 1 e 0 6 0 7 0 7 0 0 0 0 3 8 1 8 1 8 
3 8 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 © 0 6 0 7 0 7 0 0 0 0 I 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 l c 0 c 0 c 0 0 0 0 0 7 8 6 0 3 0 
30303818180C0C0C0C06070000 l © 0 6 0 c 
0 c 0 c l c 1 8 1 8 3 0 3 0 3 0 3 0 6 0 O 0 0 0 0 0 0 0 0 0 0 0 
00000000000000000000000000000000 
00000000000000000000000000000000 
0000000000000000' 

5 1 0 DATA " 0 2 5 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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 1 c 
l c l c 1 5 1 a 0 0 1 a 1 5 l 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 I 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 l 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 a 
0 a 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 © e 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 © 3 0 " 

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 © 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 
00000000000000000000000000001a1a 
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 
l a l a 6 3 1 a l a 1 a 1 1 0 0 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 0 0 0 0 0 0 0 0 1 a 1 a 1 a 1 a 
1 a 1 a 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 8 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 1 a 1 6 0 0 1 b 1 b 0 0 0 0 1 2 1 4 1 4 0 0 0 0 1 1 1 1 
0 0 0 0 0 0 1 6 0 0 0 0 0 0 0 0 " 

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 l 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 " 

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 1 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 
0 d 0 9 0 6 3 7 0 a 1 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 0 d 8 a 0 9 0 1 0 © 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 d 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 8 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 O 0 6 0 7 0 3 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
8 0 c 0 6 0 © 0 c 0 c 0 8 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 l © 0 © 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 © 0 7 0 f 8 f 8 f 0 © 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 © l © 0 f 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
c 0 © 0 2 0 e 0 e 0 © 0 c 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 f 
1 f 1 f 3 9 3 f 3 © 1 © 1 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 
0 1 0 1 0 1 0 1 0 1 0 6 3 8 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 © 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 8 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 © 4 3 8 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 8 2 8 1 4 © 4 3 8 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 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 © 4 3 8 0 0 0 0 0 7 I f I d 
3 8 3 8 1 9 0 f 0 e l © 3 7 3 8 1 e l f 0 7 0 0 0 0 f 0 f c d c 
8 © 8 © 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 I f I f 
3 8 3 8 1 9 0 f 0 © l © 3 f 3 8 1 © l f 0 7 0 0 0 0 f 0 f c f c 
8 © 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 I f 
3 c 3 8 1 9 0 f 0 f 0 © 1 f 1 8 1 f 0 f 0 3 0 0 0 0 © 0 f 8 f c 
9 © 8 © c c 7 8 7 8 3 8 f c 0 c 7 c f 8 © 0 0 0 0 0 0 7 I f I f 
3 8 3 8 1 9 0 f 0 e l o 3 f 3 8 " 

3 9 0 DATA " 0 7 2 8 5 1 © I f 0 7 0 0 0 0 f 0 f c f c 
8© 8 © c c 7 8 3 8 3 c f © 8© 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 
© c f © 0 0 9 2 f © 0 0 f © 6 c b 8 © 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 e 0 b 8 
© c f © 0 0 9 2 0 0 f © 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 l © 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 8 © 0 0 0 0 0 0 0 0 0 0 7 1 d 
3 6 7 f 0 0 7 f 5 4 0 0 7 f 2 b l © 0 7 0 0 0 0 0 0 0 0 © 0 b 8 
© c f © 0 0 f © 9 2 0 0 f © 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 I f 0 f 0 7 0 0 0 0 7 8 7 8 7 8 
7 8 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 8 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 3 0 0 © 0 1 3 f 3 f 3 f I f I f 0 f 0 7 0 0 0 0 7 8 7 8 7 8 
7 8 7 8 1 8 d 8 5 8 c 0 b 8 7 c " 

Karl Jeffery takes off 
on a 
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Trying to play all the games you can get for the-Sindair 
(About 5,000 times.) 



How would you like to be blasted out of 
the sky by anti-aircraft guns? 

Or perhaps you'd prefer to be vapourised 
by aThargoid starship. 

Or eaten for breakfast by mutant rats. 

Well, you have all this and more to look 
forward tof if you get a Sinclair Spectrum +. 

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. 



an Mike 

l isting 2. 

1 REM rocket 2 
2 DEF FN a<a$>=CODE n*-48-7«( 

at>~9~)-32«(aS>~Z~): DEF FN h(a$ 
> =FN a(a«(1))«16*FN a<a«<2>> 

10 LET a"54001: FOR x=100 TO 6 
60 STEP 10 

20 READ a*: LET t=VAL a»( TO 5 
): LET o*=a»<6 TO ): IF LEN a*/2 
OlNT (LEN a*/21 THEN PRINT AT 1 
6.0:"Length error in l ino :x: S 
TOP 

40 POKE a.FN h(a*>: LET t=t-PE 
EK a: LET a = a*l 

50 LET a*=a*<3 TO ): IF a S O " " 
THEN GO TO 40 

60 IF t THEN PRINT AT 16.0:"Er 
ror in l i n e " :x: STOP 

70 PRINT AT 16.0:"Line " : x ; - 0 
K" 

80 NEXT x: PRINT AT 1 6 . 0 : " A l l 
OK": REK Now save the code with 
SAVE CODE" CODE 50000.8500" 

100 DATA 04324171716000005409f 
7000f f 22f06f60f f0022807f4000f f22 
902f3e00013a807f4000ff2200000000 
00000000000000000000000000000000 
000000000000000000 00007 3706c6974 
20726f7574657761 

110 DATA 027657920746f206d7574 
616c74 207468696e6773201800180000 
18180018001800001800180C000C0063 0f 0d00116 30b00000c 6 30b0b000b000f 
0d006311000b00000b000c0b000b000b 
00000011000e1063" 

120 DATA "005100b000c0c630c000b 
0000001100000c000c000b0b000b0000 
0000001100000c000b000b0b000c0000 
0000111100000b000c000c0b000b0000 
0011001100000c0000000b0c00000000 
0011001100000b00" 

130 DATA "0266100000b0e09180018 
1100001100000*- 1000000c000005906f 
5000ff 3e906f 5000ff 3e906f5000f f 3e 
502f 5000013e502f 5000013e00000000 
00000000000000000000000000000000 
0000000000000000" 

140 DATA "034200000002020696e20 
61206372756d626c792073616e647374 
6f6e6520636176652020201300000012 
13000012141414141300121900000063 
19000000191919191963191900000000 
1900000000001900" 

150 DATA 010100019191600000000 
19001919631919006300160000000019 
19000019190019000000000000000019 
19000000000000190000001600000019 
00191919000000190000161900001900 

300000019190019 
lb* 025050000191900110000 

00000000001100001100191100110000 
1111001100110000110011000005107f 
3000ff3e603f1001003ae07f4000ff 3© 
608f4001004e608f4001004«00000000 
0000000000000000" 

170 DATA "036380000000000000000 

646f6e20686f70652070617374207468 
6973206c6S76656c202020001clclclc 
l c l c l c l c l c l c l c l c l c 0 0 1 6 1 6 1 c l c l c l c 

lc Ic lc63 l c l c l c l c " 
180 DATA "00527lc00161600000000 

0000000000000000lc00160000000000 
00000000000000000000000000000000 
00000000000000000000636300000000 
17171717000000000000000000000017 
1700001717170000" 

190 DATA "0214 30000001600000000 
19006300000019000000161600000019 
00000000001900000000161600000019 
1900001919191919190016000005108f 
90010036187f90010036206f90010036 
287f90010036308f" 

200 DATA "041719001003600000000 
00000000000000000000000000000000 
000000000000000000000020616e2075 
6e64657267726f756e64 20746f 696c65 
7420666163746f727920206262626262 
6212141413626262" 

210 DATA "015636200626262621214 
14141414141414136200621214141414 
14141400001414141400131100000000 
0000000000000000000011111a 1a001 a 
l a l a l a l a l a l a l a l a l a l a l l l 1 0 0 0 0 0 0 0 0 
0000000000000000" 

220 DATA "018030063111l la la la l5 
Ia la00001nla la la la la l l l l00000015 
00000000000000000000111163150000 
00150000000000000000110*0a150O09 
0a1509090a0a090a10000f 000005 d02 f 
50f f004 a80 3 f 4 801" 

230 DATA "03881004a105f6002004a 
207 f b 801004 a207 f b801004 n00000000 
00000000000000000000000000000000 
00000000000000000000002020636176 
65726e206f66206861756e74696e6720 
7370697269747320" 

240 DATA 010062020200000000000 
15001c l c lc Ic0000 lc lc lc001b lb0000 
15000000631500000063lclb00001blb 
1 a001 a 1 a 1 a 1 a 1 <100 l a l a lc000000001b 
0000000000000000000000000000001b 
0000000000000000 

250 DATA "01243000000lb000000lb 
Ialalala00001alalalalclb0000001b 
00000016000016000000lc1b000063 lb 
001600160000160016001c1b00001blb 
63160000000000001600lc001b1b00lc 
l c l c l c l c l c l c l c l c " 

260 DATA "031551c001c000005507f 
8801004e506f8001004o208f6000ff4c 
702f 5001004e702f5001004e00000000 
00000000000000000000000000000000 
00000000000000000000002020202074 
686520696e766973" 

270 DATA "0500669626c65206d6567 
61206d617a6520202020206262626262 
62626262626200626262620000000062 
00000000006200006300006263620062 
00636200006200006262626262620000 
6262000062626200 

280 DATA 035310000000000000000 
00000062626300626262626262006262 
00620062006200000000626200000062 
00000062006362000062626262620000 
62626262006200620062626263000000 
0000620000000000 

290 DATA "027670000626262626262 

6200626262620000626262000005504f 
20010056504f20010056504f20010056 
504 f 2001005 6 504 f 2001005600000000 
00000000000000000000000000000000 
0000000000000000 

300 DATA "034960000002020746865 
206261636f6e2070726f63657373696e 
6720706c616e74202020200000000000 
12141414130000620062000000001214 
14141414141413620062000000120000 
0015000000001413" 

310 DATA "012331111110000140015 
00150015000014141d00110000110015 
0063001500001a1 a 1 a00111111110000 
Ialalal51a0015631500111100000000 
000063150000000015001111001a1a 1a 
Ia la la001alala00" 

320 DATA "026110000111100000000 
00000000000000150000111o1 a1a 1a 1o 
la la la la la la001ala la l«000005102f 
9001005a604f50ff005aa08f4000f f5a 
008f2001015a008f2001015a00000000 
0000000000000000" 

330 DATA "027300000000000000000 
00000000000000000000007a02 3400a 1 
0231007a023400a10231007a02340058 
032700f7022b0026032900c40345006a 
06140011051900c403220058034e0011 
051900ff03200058" 

340 DATA 03335032700260353007a 
023400a10231007a02 3400a102 31007a 
02340058032700f7022b0026032900c4 
0345006a06140011051900c403220058 
034o00110519002603290058032700c4 
0345007n023400al" 

350 DATA 034570231007o023400a1 
0231007a02340058032700f7022b0026 
032900c40345006a06140011051900c4 
03220058034e0011051900ff03200058 
032700260353007a023400a10231007a 
023400a10231007a" 

360 DATA "0306602340058032700f7 
022b0026032900c40345006006140011 
051900c403220058034e001105190026 
03290058032700C40345005803270026 
03290026032900cb022e007a0268003e 
04le00 540237007a" 

370 DATA "03610023400cb025d00c7 
04Ib007a023400cb022e002603530011 
051900cb022o002603290058034e0011 
051900ff03200058032700580327007a 
0234007a023400a10231007a023400a1 
0231007a02 3400cb" 

360 DATA 03651022e007a023400cb 
022e007a023400al0231007a023400cb 
022e007a02 3400cb022e007a02*3400al 
0231007a02340058032700f7022b0026 
032900C40345006a06140011051900C4 
03220058034e0011" 

390 DATA '03485051900f f03200058 
032700260353007a023400a10231007a 
023400a10231007a02340058032700f7 
022b0026032900c40345006a06140011 
051900c403220058034e00c7041b0058 
032700260353007a" 

400 DATA "03370023400a10231007a 
023400al023100cb022e0058032700f7 
022b0026032900c4034 5006n06140011 
051900c403220058034e001105190026 
03290058032700c40345005803270026 
032900cb022e007a 

410 DATA "046810268003e04le0054 
0237007a023400cb025d00c704lb007n 
023400cb022e002603530011051900cb 
022e002603290058039d000000cd45a0 
06870e983eldcd6d9f066f0e683e06cd 
6d9f06770e903eld" 

420 DATA "05296cd6d9fcd8c9f1301 
10071102160e0020454e54455220544f 
20504c415920524f434b4554204d414e 
204d494b4 52e20130011001615001004 
636f70797269676874 20313938352c20 
6279206b61726c20" 

4 30 DATA "099056a6566666572792e 
1007f f dd218096dd6e00dd23dd6600dd 
23dd5e00dd23dd5600dd237cb528e4dd 
e5cdb503ddo101febfed78cb4 7280adb 
lfcb6f20d2cb6728ceed4b69a03a61a0 
b82004 3a60a0b930" 

440 DATA "0699404ed4 360a0af3265 
a0328d5c3269a0326aa03268n03o0532 
67a03e80326ea0326da021a08c060f3e 
63c506a0be2002361d2310f801600009 
c110ee 21a08c1600060f 3eldc 506a0be 
2001142310f90160 

450 DATA "082930009cl10ef7a3266 
80cd4 5a03a67a0060f0eef f 53e01cd6d 
9f79d6184ff13d20f23e01cd0116cd8c 
9f16010011011007f faf326ca03270a0 
326fa03c3264n03e043263a0ed4b6da0-
ed4 371a03a68a067" 

460 DATA "079042©0011808c190620 
7ed72310fb225d9d22f59d2a5d9d06af 
0e007eb72807e5c5cd6d9fcl©12379c6 
104f20no78d61047fe0f20e623232306 
0all0800dd2176o07o23dd77037e23dd 
77047e23dd77027e" 

470 DATA "0717223dd77007c23dd77 
017e23dd7705afdd77063cdd7707ddl9 
10d63o02cd0116cd8c9f100613011614 
00534 34f52453a0d4c4556454c3a1614 

07ffed4b69a0cdlblacd8c9f l61507ff 
3a68a03c06004 fed" 

480 DATA "09644lbIacd8c9f16140d 
4 24 55354 3a20ffed4b60a0cdlbladblf 
5fe6e028021e0001fofded785701febf 
ed78a2f6e03c2802cbe301fefeed78e6 
l f67f60a5701fe7fed78e61f6f f615a2 
cb4b2004felf2811" 

490 DATA "075053a6fa03d3dfefc28 
08326fa03e013264o07cf615677df60a 
a4cb4 32004felf28113a6fa03c3cfe04 
2608 326fa03D053264o0ofcb632814 3a 
5fa03d282b3e01325fa03263*03d326f 
«0181d325fa001fe" 

500 DATA "09486fbed785701fedfed 
78a2e61feelf3eff2004cb5b28023e01 
3270n0nd4b6da08047cd499d78d60f4 7 
cd499d79c60f4fcd499d78c60f47cd4 9 
9d78feaf200f 3a68a03c3266a03e2732 
6ea0c3369afelf20" 

510 DATA 094070f3a68a03d3268a0 
3ea7326ea0c3369a326ea03a63a0b720 
053e04 3263a0f©0420063a70a03262a0 
3a6fa0573a6da0824f3a6ea047cdel9d 
79c60f4fcdel9d78d60f47cdel9d79d6 
0 f 4 f c d e l 9 d 7 9 f e f 1 

520 DATA "09098380afefa3ef03001 
afcd39a0326da0ed4b6da03a63a0b7 3a 
64a05f280a3a6ca0e60183c602180a79 
cb3fcb3fcb3fe60183cd6d9fdd2176«0 
3e063273a0dd6601dd6e007cb528577d 
dd8603dd77034 f7c" 

530 DATA "09051dd8604dd77044 7dd 
3406dd7c02ddbe0620107ced44dd7701 
7ded44dd7700afdd77063a6co0dd8605 
cd6d9f3a6da0d60dddbe033019c6ladd 
bo03 38123a6ea0d60dddbe043008c61 a 
ddbe04d2999o1108 

540 DATA 0926200ddl93a73a03dc2 
979c3a6ba03c326ba0e618cb3fcb3fcb 
3f326ca001fef7ed78cb47201321c800 
116400cdb503af3208Sc3o085cb728fa 
01fefeed785f01fe7fed78b3cb47ca22 
99c3339b26005469' 

550 DATA "10381cb3dcb3dcb3dcb3d 
3eaf90e6f05f19110000197eb7c8fe63 
c8feldcc989ddl3a65a0573a66a0baca 
159e3a63a0b7ca359c3d3263a0cn359c 
cd39a03a62a0rb7f3a63a0c2d89bed44 
c3d89b3e63773a65" 

560 DATA '08226a03c3265a0c578f6 
0f 4779e6f 04f af c<36<i9f ed4b69a00 303 
03ed4 369a0cd8c9f161407ffcdlbla21 
e803110800cdb50321d007110a00cdb5 
03211405111400cdb503clc926005469 
cb3dcb3dcb3dcb3d 

570 DATA 074933eaf90e6f05f1911 
0000197eb7c8fe63c8feldcc989ddl3a 
65a0573a66a0ba2607af 326fa0c36c9c 
cd45a0cd8c9f10051100130116080010 
062020524f434b4 554 204d414e204d4 9 
4b4520484153204 5" 

580 DATA "048665343415045442c20 
0d0d20205741544 348204 f 5554 20464 f 
52204f544845522047414d4553204259 
0d0d0d0dl005202020206b2061207220 
6c2020206»2065206620662065207220 
792020202020ffaf" 

590 DATA "0855232085c3a085cb728 
fac322990608c5215046110400cdb503 
ed4b6da03e57cd6d9f 21401f110500cd 
b503ed4b6da03e59cd6d9fcl10d8ed4b 
71a0ed4 36da03a67a03d3267a0c2369a 
cd45a0cd8c9f1004" 

600 DATA "04032110016150053434f 
52453a161507ffed4b69a0cdlb lacd8c 
9f110210071608002020202020202020 
20202020202020202020202020202020 
20202020202020202020202020202067 
2061206d206 52020 " 

610 DATA 0517120206f2076206520 
72202020202020202020202020202020 
20202020202020202020202020202020 
2020202020202020ff21d00706ff10fe 
2b7cb520f7c3229926006fe5119c7f19 
7ee1292929292911 

620 DATA "0964 30060195fcd989f79 
c6084fcd989fc9el7efoff2804d72318 
f723e9c5d5c5cdlIn078d60847cdllo0 
78d6074 7cdl1a079c6074 fed1Ia078c6 
0747cdlIa078c60847cdlla0cl3e1032 
38a0561e00c5e53e" 

630 DATA "09969af9047a71f371fa7 
1fa8e6 f 8a86779070707a8e6c7a80707 
6f79e60747afb80eff280ccb3fcbffeb 
19cb3acblbl0f4a6b2772379a6b377el 
el23053a38a03d20b6dlclc9c5e5d5cb 
38cb38cb383el590 

640 DATA "0629526006f2929292929 
cb39cb39cb391600591911005819dl73 
olclc900f53e00ed4b6da0cd6d9fflc9 
21004001001b3600230b78bl20f83o02 
cd0116af 32485cd3fec9000000000000 
0000000000000000" 

650 DATA 036620000000000000000 
0000096405544f54414c044445464 201 
30000965054C49564553044445464201 
30000966045343524e04444 546420130 
0009670553434f524504444 546570130 
0009680441434o54 

660 DATA 0065604444 54642013000 
09690541464c000000000000" 
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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 Dovid 
Williams. Call him on 
041-770 9 5 9 9 after 
9pm for help with 
your adventure 
problems. 
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r 
in 

Michael Solomon with a sort 
of Jetpac of Notre Dame 
for the CBM-64. 

A 
M r • fter a nasty incident with 

a black hole Char l i e 
Chambers , the NASA 

B ^ astronaut, has been trans-
^ por ted back into medieval 

times. 
His only way back to the 

present is to collect d iamonds 
f rom the jugs at the bot tom of 
the cour tyard. 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. 

C h a r l i e m u s t avo id t h e 
arrows and the bat to reach the 
jugs and then to return to the 
diamonds to the top of either 
castle wall. Af te r clearing each 
sc reen the g a m e ge t s 
progressivly more difficult until 
level 6 when the gravity factor 
comes into play — if Charlie 
doesn' t move he'll be pulled 

Charlie 4 

I 

downwards . 
The game is written as a series 

of m a c h i n e - c o d e r o u t i n e s 
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 s tored in 
location 957 and when control 
is returned to Basic the program 
will go to the appropr ia te 
subroutine. When finished, the 
routines will re turn to the 
machine-code control program. 
The name and location of all 
r o u t i n e s a r e in t h e Rem 
sta tements 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 af ter the first. 
Listing 1 contains the Sprite 
data and the data for the VDGs. 
Listing 3 contains the game and 

i 0 F O K E 3 2 . 4 8 : P O K E 5 6 , 4 8 : C L R 
2 0 P O K E 3 3 2 8 0 , 0 : P O K E S 3 2 8 1 , 0 : P R I N T " { C L R X D 
OWN) <DOWN>(DOWN)<DOWN>{DOWN)(DOWN)(DOWN) 
(DOWN)(DOWN)(DOWN)" ;TAB(14) t " (WHT)PLEASE 

W A I T " : V - 5 3 2 4 8 
2 5 S - 5 4 2 7 2 : F O R I - 0 T O 2 3 : P O K E S * I , 0 1 N E XT:POK 
E S + 2 4 , 1 3 : P O K E V + 2 1 , 0 
3 0 P 0 K E 5 3 2 7 2 , 2 9 1 G O S U B 1 1 BOB:GOSUB13000 
3 2 F O R I - 1 T 0 6 : R E A D S P ( I ) , A 1 ( I ) , A 2 ( I ) , A 3 ( I ) 
: N E X T : H S S - " 0 0 0 0 0 " 
3 5 D I M F ( 1 3 > : F O R I - 0 T O 1 3 : R E A D F ( I > j N E X T 
3 7 D I M H I ( 5 0 ) , L O ( 5 0 ) , D U ( 5 0 > : 1 - 1 
3 8 R E A D H I ( 1 > , L O ( I ) , D U ( D i I - I + l : I F H I ( 1 - 1 ) 
< >999THENGOT038 
4 0 R E M * * « * » * * » * * * * * * * * * * * * » * « « « « a • • • • • • 
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 ) A N D 1 9 
I:GOTO 2 0 0 0 
4 5 P Q K E 8 3 3 , 0 i P O K E 8 3 4 , 2 5 5 i I - P E E K ( V + 3 0 ) + P E 
EK(V+31> 
5 0 F O R I - 0 T O 4 : P O K E 8 3 5 + I , 1 i P O K E 8 4 0 + I , 1 0 4 + ( 
I » 3 2 > i N E X T 
5 5 P O K E 8 8 0 , 0 i P O K E 4 9 1 5 2 + 1 1 , 0 
5 7 P O K E B 8 1 , 0 : P O K E 3 8 2 , 6 4 i P 0 K E 8 8 7 , 0 : F O R I = 0 
T 0 4 9 i P O K E 8 8 8 + I , I N T ( R N D < 0 ) • 1 6 ) : N E X T 
6 0 S C — 0 : S C S - " 0 0 0 0 0 " : L E " 1 : L 1 * 3 : L I S * " } ; ; 
" J D I - 0 
7 0 P 0 K E 5 3 2 7 2 , 2 8 : G O S U B 8 0 0 0 
8 0 R E M » * » » » » • • • • • • • • • • • • • • • • • « » • • » * • • • • 
9 0 POKE 9 4 6 , A l ( L E ) : P 0 K E 9 4 7 , A 1 ( L E ) 
1 0 0 P 0 K E 9 4 8 , A 2 ( L E ) : P 0 K E 9 4 9 , A 2 ( L E ) 
1 1 0 P O K E 9 3 0 , A 3 ( L E ) : P 0 K E 9 S 1 , A 3 ( L E ) 
1 1 5 P O K E 9 5 2 , S P ( L E > : P O K E 9 3 3 , S P ( L E > I P O K E 9 5 
4 , 2 : P 0 K E 9 3 5 , 2 
1 2 0 P 0 K E 9 5 7 , 0 : I - P E E K ( V + 3 0 ) • P E E K ( V + 3 1 ) : P O 
K E 8 3 4 , 2 3 5 
1 3 0 S V S 4 9 8 9 2 
1 4 0 O N P E E K ( 9 3 7 ) G O T O 1 8 0 . 1 3 0 , 3 0 0 . 2 0 0 , 5 0 0 , 4 
00 
1 4 9 R E M * « n » » » » » * « « « + + » * » » # * » » * * « » « n » » » » » « 
1 3 0 P O K E 2 0 4 7 , 2 3 4 
1 3 3 S Y S 3 0 0 1 3 + 1 3 : P O K E V + 2 1 . P E E K ( V + 2 1 > A N D 2 2 
3 : J U 6 « P E E K < 8 3 4 > - 1 : I F J U G — 1 T H E N J U G - 4 
1 6 0 POKE840+JU6 .0 :PRINT"(HOWE)(DOWN){DOW 
N)(DOWN)(DOWN)(DOWN)(DOWN)(DOWN)(DOWN)<D 
OWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWNXDOWN) 
(DOWN)(DOWN)(DOWN)(DOWN)(DOWN)(DOWN)(DOW 
N) "5 T A B ( 1 0 + J U 6 + 4 > ; " " 
1 7 0 P R I N T T A B ( 1 0 + J U G * 4 ) } " ( H O M E ) " : P 0 K E 8 3 
4 , 2 3 3 : P O K E V + 2 1 , P E E K ( V + 2 1 ) OR 1 2 8 
1 7 3 S C - S C + I 3 0 : G O S U B 8 0 0 : G O T O 1 2 0 
1 7 9 REM*»« ++++*+ + » < » » » + + + + + » + » » » » » » » « * « » 
1 8 0 F L = 0 : I F P E E K ( V + 2 1 ) > 1 2 8 T H E N F L - 1 
181 P O K E V + 1 4 , ( P E E K ( V ) - 1 4 ) A N D 2 5 5 : P O K E V + 1 3 
, P E E K ( V + 1 ) - 2 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 5 ) — I T H E N P O K E V + 4 6 , 3 
1 8 3 POKEV+21 ,PEEK(V+21) OR 1 2 8 
184 P O K E S + 4 . 0 : P O K E S . 4 8 : P O K E S * I , 4 : P O K E S + 5 
, 9 0 : P O K E S + 6 , 1 7 2 i P O K E S + 2 , 0 : P O K E S + 3 , 2 0 0 
1 8 6 P O K E S + 4 , 6 5 : F O R I - 0 T O 1 0 0 : N E XTiPOKES+4 , 
6 4 

i 8 7 FOR I = 0 T O l 0 0 0 : N E X T : P O K E V + 2 1 , P E E K ( V + 2 1 
)AND127 
1 8 8 L I » L I - l i L I S - L E F T S ( L I S , L I ) + " " : P R I N T " 
( H O M E ) { C — 3 ) " ; T A B ( 2 4 ) ; L I S : I F L I - 0 T H E N 1 0 0 0 
1 9 0 P O K E V + 2 1 , P E E K ( V + 2 1 ) A N D 2 5 2 
1 9 2 P O K E V , 4 5 : P O K E V + 1 , 6 1 : P O K E V • 1 6 , P E E K ( V + 
1 6 ) A N D 2 3 4 : P O K E 2 0 4 0 , 2 2 6 
1 9 5 POKEV+21 ,PEEK <V+2DOR 1 
197 F O R I = 0 T O 1 0 0 0 : N E X T 
1 9 8 I F F L - 0 T H E N 1 2 0 
1 9 9 S C « S C - 1 3 0 : 6 O S U B 8 0 0 : G O T O 2 0 5 
2 0 0 I F P E E K ( V + 2 I > < 1 2 8 T H E N 1 2 0 
2 0 2 S C - S C + 1 5 0 : 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 ( V + 2 1 ) 0 R 3 2 t S Y S 5 0 0 1 3 : D I — D I + 1 
2 1 0 I F D K 5 T H E N 1 2 0 
2 2 0 D I = 0 : F O R I - 0 T O 4 : P O K E 8 4 0 + I , 1 0 4 + < 3 2 « I > : 
N E X T : F O R I " 0 T O 2 : P O K E V + 4 1 + 1 , 0 : N E X T 
2 3 0 PRINT"tHOME)(DOWN)(DOWN)(DOWN)(DOWN) 
(DOWN){DOWN)(DOWN)(DOWN)(DOWN)(DOWN)(DOW 
N)(DOWN)(DOWN)(DOWN)(DOWN)(DOWN)(DOWN)(D 
OWN)(DOWN)(DOWN)(DOWN)<DOWN)- |TAB(10) j "{ 
Y E L ) » + { C « 3 ) * + { C - 6 ) * + { C - 7 ) » + <PUR) • + " 

2 4 0 PRINT T A B ( 1 0 ) ; " { Y E L ) < C - 5 ) , - t C -
6 ) , - ( C — 7 ) , - ( P U R ) , - { H O M E ) " 
2 4 5 L E - L E + 1 : I F L E > 6 T H E H _ E « 1 : P 0 K E 4 9 1 5 2 + 1 1 , 
1 
2 5 0 P R I N T " ( H O M E ) { Y E L ) " s T A B ( 1 9 ) ; L E : G O T O 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 5 ) - 2 T H E N 1 2 0 
3 1 0 P O K E V + 4 1 + S L , 2 
3 3 0 S C - S C + 2 5 0 : G O S U B 8 0 0 
3 4 0 GOTO 1 2 0 
3 9 9 R E n i * » » ' « < « > i » t * * t * * t * * * » » t * * « * * 
4 0 0 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 : P O K E S + 1 1 , 1 7 : F O R I - 3 3 T 0 4 5 S T 
E P 2 : P O K E S + 8 , I : P O K E S + 7 , 1 3 3 : P O K E S + 1 2 , 2 4 
4 1 3 P O K E S + 1 3 , 2 3 0 : F O R J = 0 T O 1 0 : N E X T : N E X T : P O 
K E S + 1 1 , 1 6 
4 2 0 P O K E V + 2 1 , P E E K ( V + 2 1 ) A N D 1 9 1 : P O K E V + 1 2 , 1 
6 6 : P O K E V + 1 3 , 1 5 3 
4 3 0 P O K E V + 2 1 , P E E K ( V + 2 1 ) 0 R 6 4 : P O K E 8 8 0 , I N T ( 
RND(0 > + 5 0 ) 
4 4 0 S C = S C + 3 0 0 : G O S U B B 0 0 : G O T O 1 20 
5 0 0 F O R I - P E E K ( V + 1 5 ) T 0 2 2 4 : P O K E V + 1 5 , I : N E X T 
: S C - S C - 1 3 0 : G O S U B 8 0 0 
3 1 0 P O K E 8 3 4 , 2 3 3 : 6 0 T 0 2 0 5 
5 2 0 GOTO 1 2 0 
0 0 0 I S Q U I D S ( S T R S ( S C > , 2 ) : S C S - L E F T S ( " 0 0 0 0 0 
" , 5 - L E N ( I S > ) + I S : P R I N T " ( H O M E ) ( R I G H T ) < R I GH 
T> (RIGHT ) CRIGHT) ( R I G H T ) ( R I G H T X Y E L ) " | SCS 
8 1 0 RETURN 
9 9 9 R E M » « * « « « + + + » » * » » » < n n » + * » + » » » » « « « » » « 
1 0 0 0 P O K E V + 2 1 , 0 : P O K E 3 3 2 8 0 , 0 : P O K E 5 3 2 8 1 , 0 
1 0 1 0 FORI=0TO4 
1 0 2 0 PRINT"<CLR>(DOWN)(DOWN)(DOWN)<DOWN) 
(DOWN)(DOWN)(DOWN){ DOWN X DOWNXDOWN)(DOW 
N ) ( D O W N ) ( W H T ) " ; T A B ( 1 1 ) j " G A M E O V E 

R " 
1 0 3 0 F O R J - 0 T O 4 0 0 : N E X T : P R I N T " < C L R ) " I F O R J -

0TO400:NEXT 
1 0 4 0 NEXT I 
1 0 5 0 IFSCS>HSSTHENHSS-SCS 
1 0 6 0 GOTO 4 2 
1 9 9 9 R E M * • • • • • » » • » • » • * + • • • • » • • • • • • • • • • • 
2 0 0 0 S Y S 5 0 0 1 3 + 1 3 : P R I N T " ( C L R ) ( D O W N ) " : T A B ( 
6 ) | " ( Y E L ) C C - D > < C - 1 ) < C - 1 ) < C - 1 ) ( C - 1 ) < C - 1 ) < 
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 ) ( C - I X C - I X C - I X C - I X C - I ) C C - I X C - I X 
C - I X C - I X C - I X C - I X C - I X C - F ) " 
2 0 0 5 PRINTTAB ( 6 ) ; " < Y E L X R V S X C - K ) (OFF) 

( C - K ) " 
2 0 1 0 PRINTTAB ( 6 ) j " ( Y E L X R V S X C - K X O F F J 
(BLU)C H A R L I E A N D ( Y E L X C - K ) " 
2 0 2 0 PRINTTAB ( 6 ) j " ( R V S X C - K X O F F ) 

( C - K ) " 
2 0 3 0 PRINTTAB ( 6 ) ; " ( R V S X C - K X O F F ) CB 
l,U>T H E J U G S < Y E L X C » K > " 
2 0 4 0 PRINTTAB ( 6 ) | " ( R V S X C - K X O F F ) 

( C - K ) " 
2 0 5 0 PRINTTAB ( 6 ) { " ( C - C X R V S ) ( C - I X C - I ) C C 
- 1 X C - 1 X C - 1 X O I X C - 1 X C - 1 X C - 1 X C - 1 ) (C 
- 1 X C - 1 X C - 1 X C - 1 X C - 1 X C - 1 X C - 1 ) ( C - 1 > <C 
- I > < C - I X C - I X C - I X C - I X C - I X C - I X C - 1 X O 
F F X C - V ) " 
2 0 3 2 PRINT"(DOWN)<DOWN){DOWN)(DOWN)(DOWN 
XDOWN)<DOWN)(DOWN)(DOWN)(DOWN)(DOWN)(DO 
WN)(DOWN>{DOWN){DOWN)(DOWN){RED) WRITTEN 

BY MICHAEL SOLOMON ( C Y N ) ( C ) 1983(H0M 
E ) " 
2 0 5 5 P O K E V , 4 0 : P O K E V + 1 , 1 3 4 : P O K E 2 0 4 0 , 2 2 6 : P 
O K E V + 3 9 , 1 
2 0 5 7 P O K E V + 2 , 5 2 : P O K E V + 3 , 1 3 4 : P O K E 2 0 4 1 , 2 2 3 
: P O K E V + 4 0 , 1 i P O K E V + 1 6 , 2 
2 0 6 0 FORI —2T06:POKEV+1 + ( I « 2 ) , I 3 « : P O K E V + I 
• 2 , 1 1 2 + ( 3 2 * ( I - 2 ) > : P O K E V + 3 9 + I , I 
2 0 7 0 P O K E 2 0 4 0 + 1 , 2 3 0 : N E X T : P O K E V + 2 8 , 0 : P O K E 
V + 2 1 , 1 2 7 : G O S U B 9 0 0 0 
2 0 8 0 PRINT"(DOWN)(DOWN)(DOWN)(DOWN)(DOWN 
)(DOWN)(DOWN){DOWN)(DOWN){DOWN){DOWN)(DO 
WN)(DOWN)(DOWN){DOWN)(DOWN)"; 
2 0 9 0 PRINT TAB ( 6 ) | " { C - D P R E S S (WHT>FIRE( 
C - l ) TO START THE GAME" 
2 1 1 0 I F ( P E E K ( 5 6 3 2 0 ) A N D 1 6 ) - 1 6 T H E N 2 1 1 0 
2 1 2 0 P R I N T " { C L R ) " s P O K E V + 2 1 , 0 : G O T O 4 5 
6 9 9 9 R E M » + » » » » » » » » • • • • • • • • • » • » » » » • » • • » • 
8 0 0 0 P O K E V + 1 7 . P E E K ( V + 1 7 ) O R 6 4 : P O K E V + 3 4 . 1 
8 0 0 2 P R I N T " { B L K X C L R ) " ; : F O R I - 0 T O 2 4 : POKE 1 
0 6 3 + 1 * 4 0 , 3 7 : N E X T : P 0 K E 5 3 2 8 1 , 6 
8 0 0 5 P R I N T " ( H O M E ) ( C Y N ) S C O R E : { Y E L ) " ; S C S : " 

( C Y N ) L E V E L : ( Y E L ) " S L E ; " ( C - 5 ) " ; L I S ; " 
{ C Y N ) H I : ( Y E L ) " : H S S 
0 0 0 7 F O R I - I T 0 4 : P R I N T " {BLU) 8.": NEXT 
8 0 0 8 C S - " { C - 1 > " : I F P E E K < 4 9 1 5 2 + 1 1 ) - 1 T H E N C » 
- - ( C - 5 > " 
MS10 P R I N T C S " X X X " j T A B ( 3 3 ) ; " X X X "CS 
8 0 1 3 PRINT" (SH ) X S H ( X S H > ) {SH ( X S H ) 
X S H ( ) " | TAB ( 3 3 ) ; " (SH ( X S H ) > {SH ( X S H 
) > (SH ( X S H ) > " 
8 0 2 0 Y Y S - " { C - T ) { C - « ) " : Z Z S - " ( C - « ) { C - T ) " 
8 0 2 3 FORI—1T08 
8 0 3 0 PR I NTYYS i YYS; YYS: " (BLU)I . ( C - 8 ) 
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SsHSliSfsfe, 
^ Z X Z Z CHAR îe 1 0,0.28.® 

mmm 
1 7 0 ^ 0 DATA 

2 4 8 « H WINDOW S C I ' S 2 3 , 0 . 0 . 

1 ^ 7 0 D A T A J i 2 * ' ^ * . " . * . 2 8 ' * B 0 

and the jugs 
the machine-code routines. I R o a d , W e l l i n g b o r o u g h , 
can supply copies on tape for Northants , NN8 3EN. 
£2.99 to Sollysoft , 203 Shelly _____ Z Z r ^ v ^ ^ 

M.119.239 

" ( B L U ) ' " | C « | 2 2 * | 2 2 * 
I 2 2 * 
8040 P R I N T 2 2 * i 2 2 * » 2 2 * l - < B L U ) 8 . t C - 8 > 

" j " ( B L U ) ' " j C * j YY*|YY* 
jYY* 
8050 NEXT 
8060 PRINT Y Y * ; Y Y * ; Y Y * j " ( C " T ) " ; T A B < 3 2 ) i " 
< C - T > " ; 2 2 * ; 2 2 * ; 2 2 * 
8070 PRINT"<C-0> <C-T><C-e> < C - T ) t C - « ) < C - T 
) <C-«> < C - T ) ( C - « > <C-T> <C-«><C-T> <C-«> CC-T 
> <c-e> tc-T)<c-e> t c - T ) c c - « j tc-T) <c-e> <c-t 
) < C - « ) < C - T ) ( C - e > <C-T> < C - « ) < C - T > <C-«> <C-T 
> CC-e>{C-T> t C - « > <C«T> <C=0><C=T)<C=#><C-T 
) (C-«><MHT><HOME>"; 
8071 PR I NT " < DOWN ) { DOWN > < DOWN > < DOWN > < DOWN 
J (DOWN)(DOWN)(DOWN) <DOWN> <DOWN> <DOWN> <DO 
WN) I DOWN > < DOWN ><DOWN> (DOWN)<DOWN>(DOWN)< 
DOMN)(DOWN)(DOWN)(DOWN)";TAB < 1 0 ) j " < Y E L ) * 
• ( C - 5 ) < C - 6 > * + <C*7>** (PUR > * • " 
8072 PRINT T A B ( 1 0 ) | " < Y E L > , - < C - 5 > , - <C 
c 6 > , - <C"7>,— <PUR) , -<MOH£)" 
8073 POKEV,45s POKEV*1,611POKEV*39 ,1 1 POKE 
2 0 4 0 . 2 2 6 « POKEV*40.01 POKE2041 , 2 2 8 
8080 POKEV*4 ,26 iPOKEV*5 ,117« P O K E V + 4 1 , 0 : P 
OKE2042 ,227 
8083 P 0 K E V * 6 , 2 6 1 P 0 K E V * 7 , 1 8 9 1 P O K E V * 4 2 , 0 1 P 
OKE2043,227 
8090 P 0 K E V * 8 , 5 4 i P O K E V + 9 , 1 5 7 i P O K E V + 1 6 , 1 2 I 
P0KEV*43, 0> POKE2044 , 2 2 7 
8093 POKEV*11 .223 :P0KEV*4 4 , 6 1 P O K E 2 0 4 3 , 2 3 
0«POKEV*27,34 
8097 POKEV*28 ,1921POKEV*12 ,166 « POKEV*13, 
153tP0KEV*45,Bs P O K E V + 3 7 , 4 i P 0 K E V * 3 8 , 1 
809B POKE 2 0 4 6 , 2 3 1 
8099 P0KEV*46 ,3 s P O K E 2 0 4 7 , 2 3 4 
8110 POKEV*21,125«SYS 5 0 0 1 3 
8120 RETURN 
8999 R E M * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
9000 REM PLAY TITLE TUNE 
9005 I - l i P O K E S * 2 , 0 : P O K E S * 3 , 8 
9010 I F L O ( I ) - 9 9 9 T H E N P 0 K E S * 4 . 6 4 s RE TURN 
9020 P O K E S * 5 , 2 4 • P 0 K E S * 6 , 2 S 0 i P 0 K E S * 4 , 0 i P O 
KES+4,65 
9030 P O K E S , L O ( I ) i P O K E S * 1 , H I ( I ) 
9040 FORJ-0TODU(I> *551NE X T 
9030 I • I * 11GOTO9010 
10999 R E M * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
11000 A - 4 9 1 5 2 
11010 READA*JIFA«-"»**-THENjRETURN 
11020 FORJ-1TOLEN(A*)STEP2 
11030 Y * » M I D * ( A * , J , l ) i 2 * « M I D * ( A * , J * 1 , 1 ) 
11040 Y-ASC(Y*) -48s IFY>9THENY=Y- 7 
11050 2 - A S C ( 2 * > - 4 8 : I F 2 > 9 T H E N 2 - 2 - 7 
11060 POKEA,Y*16*21A-A*1;NEXTj GOTO11010 
11062 REM — MOVE MAN/LOOK U P ( 4 9 1 5 2 ) — 
11063 DATA 0 0 0 0 0 0 O 0 F F F F F F 0 0 0 1 0 1 0 1 
11067 DATA 0 0 F F 0 1 0 0 0 0 F F 0 1 0 0 0 0 F F 0 1 
11070 DATA AD00DC290F490FAAF00BA9E1E007 
11080 DATA 9002A9E28DF807AD00D0187D00C0 
11090 DATA 8D00D0AD01D0187D0BC0C93B90038 
D01D0 

1 1 1 0 0 DATA AE00D0AD10D02901D00DE000D008 
1 1 1 1 0 DATA A9010D10D08D10D060E0FFD008 
1 1 1 2 0 DATA A9FE2D10D08D10D060 
1 1 1 2 5 REM BULLET ( 4 9 2 5 5 ) 
1 1 1 3 0 DATA AD15D02902DOS3AD00DC2910F001 
I I 1 4 0 DATA 60AE00D0BE02D0AE01D0E0D6B0F28 
E03D0 
1 1 1 3 0 DATA AD10D02901F00BAD10D00902 
1 1 1 6 0 DATA 8D10D0189008AD10D029FD8D10D0 
1 1 1 7 0 DATA AD15D00902OD15D0ADFB07186903 
1 1 1 8 0 DATA 8 D F 9 0 7 C 9 E 5 F 0 0 6 A 9 F F 8 D 4 0 0 3 6 0 
1 1 1 9 0 DATA A 9 0 1 8 D 4 0 0 3 6 0 
1 1 2 0 0 DATA AE02D0D008AD10D049028D10D08A 
1 1 2 1 0 DATA 186D40038D02D0AD1FD02902F00 8 

' 1 1 2 2 0 DATA AD15D029FD8D15D060 
1 1 2 3 0 REM — JUG INTERRUPTS ( 4 9 3 8 2 ) — 
1 1 2 4 0 DATA EAEAEAEAEAEAEAEAEAEAEAEAEA 
1 1 2 4 5 DATA EAEAEAEAEAEAEAEAEA 
1 1 2 3 0 DATA A E 4 1 0 3 A D 1 E D 0 2 9 2 0 F 0 0 6 8 E 4 2 03 
1 1 2 6 0 DATA 4C31EABD4303F0O6BD48038D0AD0 
1 1 2 7 0 DATA E 8 E 0 0 3 D 0 0 2 A 2 0 0 8 E 4 1 0 3 4 C 3 1 E A 
1 1 2 8 0 REM LEFT ARROWS ( 4 9 4 4 4 ) 
1 1 2 9 0 DATA A200A007CBB1FBC92EDO01E888 
1 1 3 0 0 DATA 91FBC8C01FD0F0A92091FB60 
1 1 3 1 0 REM RIGHT ARROWS ( 4 9 4 6 9 ) 
1 1 3 2 0 DATA A200A01F88B1FBC92F D001E8C8 
1 1 3 3 0 DATA 9 1 F B 8 8 C 0 0 7 D 0 F 0 A 9 2 0 9 1 F B 6 0 
1 1 3 4 0 REM ARROWS CONTROL ( 4 9 4 9 4 ) — 
1 1 3 5 0 DATA A 9 6 8 8 5 F B A 9 0 3 8 3 F C 2 0 2 4 C 1 8 E 4 D 0 3 
1 1 3 6 0 DATA A 9 3 0 8 3 F B A 9 0 6 8 3 F C 2 0 3 D C 1 8 E 4 E 03 
1 1 3 7 0 DATA A 9 D 0 8 3 F B A 9 0 6 8 5 F C 2 0 2 4 C 1 8 E 4 F 0 3 
1 1 3 8 0 DATA 6 0 
1 1 3 8 3 REM BAT CONTROL ( 4 9 5 3 7 ) 
1 1 3 9 0 DATA AE7703BDAA031869E78DFE07209EC 
1AE77 
I 140 0 DATA 0 3 E 8 E 0 0 8 D 0 0 2 A 2 0 0 8 E 7 7 0 3 6 0 
1 1 4 0 3 REM MOVE BAT ( 4 9 5 6 6 ) 
1 1 4 0 7 DATA AE7003BD7B03AA 
1 1 4 1 0 DATA AD0DD0187D6003A8AD0CD018 
1 1 4 2 0 DATA 7 D 5 0 0 3 C 0 5 3 9 0 1 F C 0 C 9 B 0 I B C 9 5 1 
1 1 4 3 0 DATA 9017C9FFB0138D0CD08C0DD0 
1 1 4 4 0 DATA A C 7 1 0 3 C 8 C C 7 2 0 3 F 0 0 4 8 C 7 1 0 3 6 0 A 0 0 
a 
1 1 4 3 0 DATA 8 C 7 1 0 3 A E 7 0 0 3 E B E 0 3 2 D 0 0 2 A 2 0 0 
1 1 4 6 0 DATA 8 E 7 0 0 3 6 0 
I 1 4 6 5 REM — MOVE EVERYTHING ( 4 9 6 4 2 ) — 
1 1 4 7 0 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 0 0 9 
1 1 4 8 0 DATA ADBA038DBB032081C1 
1 1 4 9 0 DATA AD29D0290FD013CEB303D00EADB2 
1 1 5 0 0 DATA 0 3 8 D B 3 0 3 A 9 2 E 8 D 8 7 0 5 2 0 5 E C 2 
1 1 5 1 0 DATA AD2BD0290FD013CE8503D00EADB4 
1 1 5 2 0 DATA 0 3 8 D B 5 0 3 A 9 2 F 8 D 3 7 0 6 2 0 5 E C2 
1 1 3 3 0 DATA AD2AD0290FD013CEB703D00EADB6 
1 1 5 4 0 DATA 038DB703A92E8DGF06205EC 2 
1 1 5 5 0 DATA CEB903D009AEBS038EB9032056C1 
> 1 5 6 0 DATA 6 0 
1 1 5 7 0 REM ARROW SOUND ( 4 9 7 5 8 ) 
1 1 5 8 0 DATA A9008D04D4A9588D05D4A90F8D06 
1 1 5 9 0 DATA D4A949BD00D4A9148D01D4A9818D 
1 1 6 0 0 DATA 0 4 D 4 6 0 
1 1 6 0 5 REM CHECKS ( 4 9 7 8 9 ) 

1 1 6 0 7 DATA AD1ED0QDBE03 
1 1 6 1 0 DATA AD15D02980D00CAE4203E8F00 6 
1 1 6 2 0 DATA A9028DBD0360AD1FD02901D007 
1 1 6 3 0 DATA ADBE032901F006A9018DBD0360 
1 1 6 4 0 DATA ADBE03291CF006A9038DBD0360 
1 1 6 5 0 DATA AD00D0C925D006A9048DBD0360 
1 1 6 6 0 DATA ADBE032980F006A9058DBD0360 
1 1 6 7 0 DATA ADBE032940F006A9068DBD0360 
1 1 6 8 0 DATA A9008DBD0360 
1 1 6 8 5 REM MAIN PROGRAM ( 4 9 8 9 2 ) 
1 1 6 9 0 DATA 20EACIAD00D08D0ED0AD10D02901 
1 1 7 0 0 DATA F 0 0 B A D 1 0 D 0 0 9 8 0 8 D 1 0 D 0 1 8 9 0 0 8 
1 1 7 1 0 DATA AD10D0297F8D10D0EE2ED0AD01D0 
1 1 7 1 5 DATA 1869168DOFD0207DC2 
1 1 7 2 0 DATA A20BA0FF88D0FDCAD0F8ADBD03 
1 1 7 3 0 DATA F 0 B F C 9 0 1 F 0 0 5 C 9 0 4 F 0 2 0 6 0 A E 0 0 D 0 A 
C01D0 
I 1 7 3 2 DATA E0549014E0FDB010C0CD900CC0DF 
1 1 7 3 3 DATA B008A9008DBD034CE4C2 
1 1 7 3 4 DATA 60AD13D02980D008 
1 1 7 3 3 DATA AV008DBD034CE4C260 
1 1 7 3 7 REM TURN ON INTS <5©013> 
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 5 REM TURN OFF INTS ( 5 0 0 2 6 ) 
1 I 7 " 0 DATA 7 8 A 9 3 1 8 D 1 4 0 3 A 9 E A 8 D 1 S 0 3 5 8 6 0 
1 1 9 9 8 DATA * • • 
I 1 9 9 9 R E M * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
1 2 9 9 9 REM LOOK UP TABLES FOR BAT 
1 3 0 0 0 F O R I - 0 T O 3 1 : R E A D A : P 0 K E 8 4 8 * I , ( A AND2 
5 5 ) i N E X T 
1 3 0 1 0 FOR I=0TO 7 i R E A D A i P 0 K E 9 3 8 * I , A : 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 E H * » * * * * * * * • * • * * * • * • • • * • • • • • • • • • 
1 3 1 0 0 REM ARROW SPEEDS AND DELAYS 
1 3 1 1 0 DATA 6 . 1 9 0 , 1 5 0 , 1 7 0 
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 0 
1 3 1 4 0 DATA 4 , 1 0 0 , 7 0 . 5 0 
L3150 DATA 2 , 1 0 0 . 9 0 , 1 2 0 
1 3 1 6 0 DATA 2 , 5 0 , 9 0 . 6 0 
1 3 1 6 5 R E M * * * * • • • • • • • • • • « • * • • • • • • • » » • • • • 
1 3 1 7 0 REM MUSIC NOTE VALUES 
1 3 1 8 0 DATA 4 5 1 , 5 0 6 , 2 6 8 , 3 0 1 , 3 3 7 , 3 5 8 . 4 0 1 , 4 
7 7 , 0 , 2 8 4 , 3 1 8 , 0 , 3 7 9 , 4 2 5 
1 3 1 9 9 R E M * * * * * • • • • • • • • • • • * • • • » » • * • • • • « • 
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 5 . 5 , 2 1 , 3 1 , 3 . 3 3 , 1 3 3 , 3 , 2 1 , 3 1 , 3 , 3 3 , 1 3 5 , 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 , 1 
3 5 . 3 . 3 7 . 1 6 2 . 3 . 4 2 . 6 2 . 5 . 3 1 . 1 6 5 . 3 . 3 7 . 1 6 2 . 5 
1 3 2 2 0 D A T A 3 3 , 1 3 5 . 8 , 3 3 , 1 3 5 , 2 , 3 7 , 1 6 2 , 2 , 4 2 , 
6 2 , 2 , 3 3 , 1 3 5 , 2 , 3 7 , 1 6 2 , 2 . 4 2 , 6 2 , 4 , 3 3 , 1 3 5 , 2 
1 3 2 3 0 D A T A 3 7 , 1 6 2 , 2 , 3 3 , 1 3 5 , 2 , 4 2 , 6 2 , 2 , 3 3 , 1 
3 5 , 2 , 3 7 , 1 6 2 , 2 . 4 2 . 6 2 , 4 . 3 3 . 1 3 5 ^ . 3 7 , 1 6 2 , 2 
1 3 2 4 0 D A T A 3 3 , 1 3 5 , 2 , 4 2 , 6 2 , 2 . 3 3 , 1 3 5 , 2 , 3 7 , 1 
6 2 . 2 . 4 2 . 6 2 . 4 . 3 1 . 1 6 5 . 2 . 3 7 . 1 6 2 . 4 . 3 3 . 1 3 5 . 6 
1 3 9 0 0 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 T e l s o f t 
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 VTX 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 OEL Comms pack 
together with the Telemod 2 or 
similar modem; later we hope to 

adapt the service to work with 
Commodore ' s modem. 

Hexloader 
To en te r the d o w n l o a d 

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 CALL 

&6000 on the BBC, SYS 51000 
on the CBM 64, RANDOMIZE 
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 I. CBM-64. 

5 REM HEX LOADER FOR CBM 64 FIG. I 
6 REM 
10 FOR 1=680 TO 727 • RERDA: POKE I , A: T*T+R 
20 NEXT IF T =6716 THEN GOTO 100 
30 PRINT-ERROR IN DATR "•T-6716 END 
40 DATA 1 6 9 - 1 . 1 3 3 . 1 8 6 , 1 6 9 , 1 . 1 3 3 , 1 8 4 
50 DATA 1 3 5 , 1 8 5 . 1 6 5 - 8 , 1 3 3 - 1 8 3 - 1 6 9 - 2 0 8 
60 DATA 1 3 3 , 1 8 7 , 1 6 9 - 2 , 1 3 3 , 1 8 8 - 1 6 9 . 5 6 
70 DATA 133.251 -169-199 133-252-169-251 
80 DAT* 162-231, 160-206-32 ,216 ,255-9r-
90 DATA 6 8 , 7 9 , 8 7 , 7 8 - 7 6 7 9 , 6 5 - 6 8 
100 $8*51000 LA*52855 
110 INPUT-START ADDRESS"•A 
120 IF •fl<SA > OR <A>LR THEM GOTO 140 
130 IF A/8*INT* 8 / 8 ) THEN GOTO 150 
140 PRINT PR I NT" ADDRESS ERROR" i-nTO HO 
150 T». A-32768.'AND255 PR I NT A; INPUTDf 
160 IF Df="END" THEN GOTO 900 
170 IF LEN<Df'=20 THEN GOTO J90 

ISO PRINT"WRGNG LENGTH" GOTO 150 
190 FOR B=0 TO 7 Bf=MID$'Df-2*B+1-2) 
200 GOSUB 30O IF E=1 THEN GOTO 280 
210 POKE R+BD T=T*D NEXT 
220 fcf*MID**Df . 18, 3- GOSUB 300 
230 IF E=1 THEN GOTO 280 
240 IF T=D THEN GOTO . 60 
250 PRINT"CHECKSUM ERROR" GOTO 150 
260 * = R+B IF ACLA THEN GOTO 150 
270 GOTO 800 
280 PRINT TAB'8*2* B«-D «Cf"">"" 
290 B*8 NEXT GOTO 150 
30O E=M D=0 FOR N*1 10 LEN-Bf • 
310 L1 --MI Df < Bf , N, 1 >: GOSUB 400 
320 IF E*l THEN D*N•N=4•NEXT RETURN 
330 D=D*16+X NEXT RETURN 
400 X=ASC<Cf>-*8 IF' : « 0 THEN E=] RETURN 
410 IF x : i 0 THEN RETURN 
420 X»X-7 !F X<.10 THEN E=1 RETURN 
4 30 IF X: 15 'HEM E=1 
440 RETURN 

500 
510 
520 
530 
540 
560 
570 
580 
600 
610 
Xl.1l.' 
ft 10 
815 
820 
825 
830 

346 
900 
910 
920 
9o0 

Hf*"01234567S9ABCDFF" 
FOP A»SA TO LA STEP 8 
PRINT A.""? "- T = ' A-32768 •RND.-.'55 
EOF" B-0 TO 7 X=PEF> • A+B • GOSUB »:00 
T=i+X NEXT PRINT"-". 
V= INT< T/256.' PRINT MI Df • HI • V* 1 • 1 > • 
X*255 AND T GOSUB 600 PRINT 
NEXT GOTO 900 
PRINT MlDl^Hf. INT* X/16 ' • 1 • 1 > • 
PR I NT M t Df < Hf. 1* • XAND15 >. 1 •. PE f URN 
SVS 680 ' f HRf • 3** • 
PRINT PRINT- l«"i Pf LOAD CODE " 
PRINT PRINT" L0AD"Cf"DOWNLOAD", 
F'RINTi" f" , 1, 1 • RETURN'" 
PRINT PPINt" THEN rvi-f. NEW". 
PRINT" •RETURN 
PRINT PR I NT "TO RUN TWf- PROGRAM"-
PRINT " SVS 51 WO * Rfc tURN '" 
PRINI pcrnr PRINT "I FNTFP •>R7H" 
PRINT PRIMr"2 PRINT DHTA" 
PRIMT PRINT'3 SAVE DATA" 
INPUT Z "N Z i'-OTO 1 »td. SOH . ftfmi 

Figure 2. CBM-64. 

51000 
MA08 
5 i o i e 
51024 
51032 
51040 > 
5:048 
5105^-
51064 
51072 
51080 •> 

51888 
51096 
51104 ? 
51112 •> 
51120 
51128 
51136 ? 
51144 ? 
51152 ~> 

51160 ? 
51168 7 
51176 "> 

51 184 
51192 ? 
51200 
51208 
51216 
51224 ? 
51232 7 
51240 ? 

51248 
51256 r> 
51264 y 
51272 
51280 
51288 t 
51296 
51 •> 

51312 / 

51 320 ? 
51 328 ? 
51336 •y 
51344 ? 

51352 > 
51360 -f 
51368 
51376 
51384 
51392 
51400 
51408 
51416 
5142J •j 
51432 f 
51440 ? 
51448 

R9068D2I DOSD20D0* 3E2 
A9OF8D8602A90E20=2E4 
P2FFA9008D15D0A9=4DD 
FF8D8fl02BA8E92CE=51O 
20CAC920C7CB20F8°4D5 
1RAD30CEC931F023=532 
C 935F014C9 36D006-4 3F 
208EC74C5BC7A914»410 
20D2FF202F'" BD0DB=52E 
203FC8A9202OD2F F=461 
4C93C94C4HC82063=411 
C C2022C DA95PS5F P=4F 1 
A9CE85FE2028CDA0*547 
002095CC202FC BC9=404 
44F00BC 954DOE D20«=4E! 
D2FFA901D007A944=4EF 
20D2FFR9O335BA20=4B9 
25CDA90820ABCCA9=4A3 
BD85FDR9C D85FEA0=6A0 
OO2095CC 2025CD20-383 
95CC9848A0048C83-4CC 
CE20D3C968A82025-4C4 
C D2095CC 9848fl906=4>: 5 
3D83CF20P3C9ADA7*5E3 
CE85FBADA8CE85FC*6EA 
68A82O60CBH50185= "-:8A 
B385B99SA;'f 3Aflr F=5 3* 
20BDFFAEA9CEACAA=567 
CEE8DOO1C82025CD*479 
A9FB20D8FF20F1CB=597 
6020D9CCC90DDO0B-3FE 
H90O85C7fi92020D2=3E0 
FFA90D20D2FF60H9=4E7 
OD2029C8A9»3D2OD2a3O6 
FF602063CCAO0OA9=43F 
FF9993CEC8DOFA20=5FB 
D2CB9OFB20D2CBB0=5ED 
FB8D72CEAOO08f7C=4D0 
CE8C7DCE202ECCAD-4D4 
72CE29F0C980D0E4=5C6 
20D2C BB0DA9973CF *599 
C8202ECC C O09D0F0«s4EB 
A»"i0OAD76CE2980D0=492 
OFA52B85F B18A52C=3D8 
6D75CE85FC 4CAAC8-587 
AD .78CF85F BAD79C E *607 
85FC20D2CBB0A820=55E 
D9CC20D2FFC820D9«607 
CC202ECCC0 J ODOEFi •• 528 
A92020D2FFAD75CE=56A 
202ECD2OD2CBB087-4D7 
CD7CCEF0OBA9582O=5O3 
D2FF2030" 84i 57i'8«S2f 
20D2C BB0F3CD7DC£*65D 
D0EBAD75CEA8B993-687 
CED0OE2O 30C SA*91 =4EE 
20D2FF4C 7Fr *4C B.7*«. 1F 

51456 7 
51464 •> 

51472 •7 
51480 •> 

51438 ? 
51496 ? 
51504 ? 
M 5 1 2 
51520 ? 
51528 •> 

51536 
51544 
51552 7 
51560 •> 

51568 
51576 ? 
51584 -> 

51592 7 
51600 
51608 7 
51616 o 

51624 y 
51632 7 
51640 ? 
51648 7 
51656 7 
51664 7 
51672 7 
51680 ? 
5I6A8 
51696 
51704 *> 

51712 
51720 
51728 *> 

51736 
51744 
51752 7 
51760 7 
51768 7 
51776 
51784 
51792 7 
51800 7 
51808 7 
51816 ) 

51824 7 
51832 "> 

5 1 8 4 8 7 
51848 7 
5 1 8 5 6 
51864 
51872 7 
51880 7 
5 1 8 8 8 7 
519-96 
51904 •> 

51912 7 

C8AOO08" 7CCE8C 710=447 
CE20D2CBB0F091F B*5BF 
292ECCAC C77CED0=4D3 
F020D2'! BBOEOC D7C =59E 
CEF0O8A9582OD2FF=4D8 
4C57C320D2CBB0CE=4CE 
CD7DCEF0034C23C*=473 
2ORCCB2030C8AD75-409 
CEA8A9009993CEAD=506 
84CEC902DO2520BC=436 
CBR9C320F3C BA955-568 
2016C D A--502OF3CB-4 32 
20C7CBAi:73CEC888=54F 
B99 3C E D02 398D0F 7==. D4 
4C5BC 7A=<5,r.2016C D-3DF 
20F1CB4C63C9AC77=4EF 
CE20D2C B88 DOF A20=57D 
D2CB20D2C B4C47C 9-53E 
4i" 5CC 8A52B85FBA5=4F5 
2C85FCfl000B1FB99-528 
2200CSB1F B8523F0=4CE 
0BA52285FBA52385=447 
FC4C9BC 918A5FB69=57D 
02852D852F8531A5-37B 
FC69OO852E853085-412 
32602063CCR9O28D=3F1 
84CEA9OB8D02DE60=403 
8E81 CE3»:82C Efl200=533 
A9098IT DCE202FCB-4D4 
':9l4F016C9l"ir'F051=4E2 
C924D01920D2FF8D=544 
C3CEE84CE5C 9E000=64B 
DOE 3E00OF0DF2OD2-554 
FFr A4I ET-"'5C93090=554 
D4C93A901548ADC3«444 
CEC924F004684CE5-460 
C968'! 94190BFC 94 7- 4 BM 
B0BB2OD2FF38E93O-4D5 
C90A9002E9OrE0O5» 36A 
FOFIB̂ DL 3C EE84CE5=61A 
C9E00OF0A0E001D0=52A 
07ADC3CEC924F095=4FF 
A9202OD2FFA9FF9D=54F 
C3CEA2008ECFCE8E =544 
DOC E8F DI E8ED2C E »6«^9 
AD«: 3CEC924D006A9-512 
0F8 DC DC E E B DC 3CE=5 DD 
C9FFF01D20' BCAB0»5B2 
3418BDC3CE6DCFCE-324 
8DCFCEH90O6DD0CE=566 
8DDOCEBO20E84C75-534 
hath: F r. E ACS 3C E 99=642 

H3CEC8ADD0CE99A3=660 
CEC8188C83CEAC82=561 
C EAE81CE602025C D=4 E D 
«2"'0BD41CEC921F0»5<"10 
O720D2FFE84CBACA=570 
4CDE<: 9ADCDCE8DCE-65E 

51920 
s j 
5193»-
51944 
5195. 
5196»'i 
51968 
51976 
Sl<Sfc4 
51992 
520OO 
52008 
52016 
52024 
52032 
5204O 
52048 
52056 
52064 
52072 
52080 
52088 
51-096 
52104 
52112 
52120 
52128 
52136 
52144 
52152 
52160 
52168 
52176 
52184 
52192 
5220O 
52208 
52216 
52224 
52232 
52240 
52248 
52256 
52264 

52272 
52280 
52288 
52296 
52304 
52312 
52320 
52328 
52336 
52344 
52352 
52360 
52368 
52376 

CEADCPCEftDri 1 r FMflti..r 1 
d0»:e-sdd2':ei3addi -6 •-=• 
C E6DCPCE8DCFCEAD-68F 
D2CE6DDOCE8DD0CE=6BE 
BO05C EC EC F 
2063CCA90F8D8602=414 
A95185FDA9CD8VE°575 
AOO02O9DCC2O25CD-343 
209DCC209DCC209D= 3DF 
CC 2022CD20A9CC20-3A8 
95CC2022CD2095CC-411 
202FCB20D2FF608E-421 
81CE8C82CE2069CC-4BO 
20ECCC20CACCC900=48F 
D00D20FDCCC931F0=4FO 
062001CC4C35CB*D»314 
80CEAE81CEAC82": E=597 
60AE92C E9A4C5BC r=4C E 
2022C DA92285FDA9-465 
CE85FE A0002O9*'C C =»4DH 
2025CDA00FA92099-393 
93CE88D0FA8D93CEe619 
202FC BC 914I«010C 0=417 
O0F0F520D2FF 88A9-58F 
209993CE4C 80<" BC9=58A 
0DF0OB20D2FF9993=4BD 
CEC8C01ODODAA920-579 
20D2FF60A9202OD2«4B4 
FFfi94F20D2FFA94B=58C 
20D2FF6OA9138D0O»452 
DEA9128DOODE60A-5=4CD 
538D0ODEA9528DOO-4OE 
DE60A996188D87C E-547 
8C82CEAC82C E20O4-4 D4 
CC20ECCCCES7C ED0=677 
02 386020F DC C B0EE-509 
60A9FA8C82C EA820=597 
04CC88WFAAC82CE-616 
602004CC 8AH2R8CA= 3EE 
B0FDRA2069CC6020*454 
25CDA9022OABCC20=364 
95CCAD8ECE20D2FF=573 
A92020D2FFR90320-3A6 
ABCC2OD8C9604D7D=48FI 
CE8D7DCEA203AD7D-4AFI 
CE2A9010HD7DCE49=41 1 
088D7DCEAD7CCE49-460 
108D7CC E2E7CCE2E- 3r«5 
7[»CEC HDOE1608000*516 
A960990OD4C8C018=40E 
D0F66OA99320D2FF-5B3 
6043A5A2290FDO1F=37E 
A5D448A5A22910F0=4A1 
M5A9R44C80CCA92O=4?B 
2OD2FFA9O085D4A9-51C 
9D20D2FF6885D468=53F 
602OD2FFC8B1FDC 9=620 
21DOF6C8602025CD«4B9 

52384 
52392 
52400 
52408 
52416 •> 

52424 7 
524 32 
52448 7 
52448 •y 

52456 7 
52464 
52472 7 
52480 7 
52488 7 
52496 7 
52504 
52512 7 
52528 7 
52528 7 
52536 7 
52544 7 
52552 7 
52560 7 
52568 7 
52576 7 
52584 7 
52592 7 
52600 7 
52608 7 
52616 7 
52624 7 
52632 ? 
52640 7 
52648 7 
52656 ? 
52664 7 
52672 7 
52680 7 
52688 7 
52696 7 
52704 7 
52712 7 
52720 7 
52728 7 
52736 •7 
52744 7 
52752 7 
'•2760 7 
52768 7 

52776 7 
52784 7 
52792 7 
52800 7 
52308 7 
52816 7 
52824 7 
52832 7 
52840 7 

52848 

A9OC20ABCC2O95CC=46D 
60A9O58E81C ERAA9=4f:. 
2020D2F«rC ADOFARF=603 
81C E60C 14F v'OSC 9*505 
7FFOO160R9146009=456 
7F6020E4FF"" 9C 190=5C4 
07C9DBE^03 •t8E'5l60=4AF 
60C94190OEC95B90=494 
08C9619006' 97BB0=49C 
O249206O488R48O8-2D5 
20E1FFD0034C59CB=533 
2868RA686OADO0DE=485 
49016A9003A90060=250 
AD01 DE«:-048AD00t€= 3C7 
49O26R6R6860200C=223 
CDB0FB8D01DE2OEC=508 
CC6O2025CD2028CD= 373 
R9OD20D2FF6O4829*3R0 
F06A6R6R6R0930C9=3CA 
3A 30f 318690720D2«21F 
FF68290F0930C 93A* 31B 
300318690720D2'FF=2F4 
60444F574E4C4F41*2C4 
44204D454E552131=24 3 
2820205245434549=228 
5645213520202045*1FE 
5849542O544F2042--28R 
4153494321362020*22F 
2053415645204259=28R 
^445532128205553=285 
4520I22053544F50«26D 
209220544F 20524,r.=2C 4 
54555?4E20544F20=2CC 
4D454E5520292145-28C 
4E544552204E554D=2F9 
4245522021494620=281 
4i4444524S535320*2E6 
495320494E204845=2C3 
582C119D9D9D9D9D*476 
<iIrfi<D9D9D'-'D9D9D9D=5C0 
^•D9D9D9D50524546=481 
4958205749544320"305 
24215 35441525420=2E 3 
41444452455<5320=3 IE 
464F522041524541=220 
202146494E414C20-1D3 
4i44445245535320*236 
464F522041524541=238 
202150524F475241=22C 
4D205449544C4520=237 
284D41 582 0 31 3620= 1 Ec. 
4 348415227®"32920*219 
21124E4F54205641=21B 
4C4944922C205452-2A'. 
•=19204 J 4 7414<«4E20=249 
3R202144495 34320=2t 6 
4F52205441504520=26B 
2820442F54202920*IEO 
:F21000O0O«0rt00Ci-r0DO 
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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 are no 
errors, otherwise the program 

Figure I. BBC. 

10 REM BBC HEX CODE LOADER 
15 HIMEH-fc6*FF 
20 CLSiPRINT 
30 INPUT " START ADDRESS < H » x ) " | A « 
40 A - E V A L ( " I " • A t ) 
30 IF A>fc6F87 THEN 290 
60 IF A< 12A00 OR AX.6FE7 THEN 20 
70 PRINT - A " 
80 INPUT • » " B0 ,C* 
90 IF LEN(B*> <>16 THEN 30 

100 T - 0 

will wait for the blocks to come 
r o u n d a g a i n . W h e n t he 
"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 that CBM-64 owners 

will need to use Option 6 if 
machine code is to be saved. 

110 FOR N - 0 TO 7 230 
120 X»- M I D S ( B * , 2 * N + 1 , 1 ) : GOSUB 300 240 
130 IF E - l THEN 260 230 
140 X»- H I D * < B « , 2 * N * 2 , 1 ) : GOSUB 300 260 
150 IF E - l THEN 260 270 
160 B - EVAL < M fc"*n iD« <B« ,2*N*1 , 2 ) > 2B0 
170 -»A-BiA-A«- l>T-T*B 290 
180 NEXT 300 
190 FOR M - 1 TO LEN <C»> 310 
200 X»-MID«<C«,M,1):GOSUB 300 320 
210 IF E - 1 THEN A - A - 1 i GOTO 260 330 
220 NEXT 340 

IF T - EVA4_ < " l " •C®) THEN 50 
PRINT "CHECKSUM ERROR ' " 
A—A-8iGOTO 50 
PRINT "TYPING ERROR 
A - 8 * <A DIV 8> s GOTO 50 
•SAVE 'DOWNLOAD- 6A00 6F87 
END 
E - 0 : IF ASC< X • > < 48 THEN E — 1:RE TURN 
IF ASC( X • > < 58 THEN RETURN 
IF ASC < X • » ' 6 5 THEN L«1:RE TURN 
IF ASC(X•> >71 THEN E - l 
RETURN 

Figure 2. BBC 
6AB0 : A9CBrt0» F A. BI 4 , 4C6 
6*08 : FF 20616C20466DC9, 30A 
6AI0 i 3IF00BC934F0F9C9.4CB 
6AI0 i 35F0B6* C0C6A4C4 7 , 200 
r.A20 :6AA90C20C3FFA9E8.402 
6A28 sA000A2FF7BF4FFA9.4FO 
6A30 :03A200?Of4FFA902.363 
6A58 :A2022f*4FFA9CBAO.4Ce 
6A40 i FEA70O70F Aft 60A9 , 40C 
6A4H : ®tV«t F 2B» 76BAV.4 39 
6A30 :1SA2BI20F4*FABU®.JEB 
6A50 i A9FFBB9985*rD0FA,5O7 
6A60 : A91SA201 20F4FF20, 394 
6A68 : 0C6C90F82O0C6CBO. 340 
6A'B s rBA00064 7784 7084,4I6 
hA'8 i79847A647B03702O,30B 
AA80 :036DA57B79F0C9B0.4B9 
ftABS i O0E720OC6C0OOO99.46B 
6A9B i7l0OC820O36DCO09,3*4 
6A90 i DOF0A00OA3 74 2900.422 
6AA0 iO00BA31C03761OAS,354 
6AA0 • I O*3730377200C*C , 209 
<-»B0 .800320*3"^ CB2003,324 
f.*HH i6DCOl®r>flFOA37320.433 
bAT.B :B26D2OOC6C0OAOC3.3CC 
6AC8 |7AF0OBA93820E3FF,4 78 
6AD0 t 20C7FF4C676A20OC, 34F 
6A08 i6CBOeCC37BF0OBA9,40C 
6ACB :302OC3FF20E7FF4C,4AC 
hAffl i6 76AA37JABB983*F,43E 
6AFB : D00C 2BE 7fF A90B2B , 386 
6AF0 IE3FF4CB36B4C6 76A,46V 
6BB« . A00064 7A»4 7B20OC,2C9 

6006 
6 * 1 0 
6818 
6*20 
6B20 
6830 
6B30 
6848 
6848 
6 IM 
6B36 

6870 
6070 
oBBB 
6868 
6»9B 
6090 
6 BAB 
6 BAB 
6&B0 
6888 
6BCB 
6BCB 
6BD0 
6808 
6BC8 
6BE8 
6BF0 
60F0 
6C00 
6C00 
6C1B 
6CI 8 

. 6C20 

.6CB0F29176200360 
•C0C4 73DOF I20BC6C 
I B0C 3CS 7AF MBA9Sfl 
I2OE3FF20E 7FF4C67 
i 6A2O0C6CB0CFCS7B 
I FO0BA936701 3FF4C 
t 676A2OC76B20C 7FF 
I AS 73A0A9OO990S6F 
I AS8AC9O2DO3620O7 
I 6BA9CB20S36CA933 
i 20306EA9302O336C 
|A9|SA2OI20F4FF20 
IF7 6HA471C08OB963 
I 6F DBS 196D0F TA90C 
I 2OC3FF20A36OA93A 
I 0302A96F8363A9O7 
I 20006C20FB6D20A6 
i6DA9032 0006CA900 
I 2OC3FF70F66DA9D2 
I70E0FF 4C0C6AA933 
i2O306CA99620334C 
I 4C6A6 BA4 73 20OC*C 
• 68D0FA2O0C6C 200C 

I6C4C48684C*C*AA9 
. 2020E JFFAV6f20C3 
IFF A96B2BC 3FF60A9 
I 9CAO0OA60AC0O2O0 
i0BA2132BF4FFA2I2 
>20F4FF6BA29;13T« 
I FFA29620F 4F F 60A9 
.9CA000A66AE002DO 
IEBA23320F4FFA732 
I 20F 4F F 6« ISA99603 
I0F84 7EA99IA2007B 
I F 4F F m«CM 7 D003 
i60604C0C*AA4 7E20 

,477 
,43A 
a 4CE 
,488 
t 3C I 
,447 
.429 
.3*6 
.419 
, 3BB 
.298 
.394 
.303 
, 4A4 
,437 
, 3D7 
. 2D8 
, 2 DA 
.302 
. 38F 
i 2DC 
.202 
,316 
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6C38 : 6E BBC C6BA991 A201 ,447 6036 

.6C40 : 20F4FF96A4 7FB0DF ,33C 6060 
6C40 : 606AA2D7CAE0CADO.3AA 6060 
6C30 :FPAA60A9B0B4 7EA8,436 6070 
6C38 : 2B496CB6D0FAA47E . 449 6070 
6C6B : 60AVEBA000A2FF20, 432 f.DII0 
6C6B IF4FFA900BSBAA9CC ,460 6DBB 
6C70 I 20E 3F>- 20AB6DA904 , 3E4 6D"»0 
6C78 : 20006E A9098362A9 , 2F0 
6C00 I 6» 050 5A00020F 86D . 39C <,OA0 
6C88 I 20I36OC94IF00BC.370 6DA8 
6f '8 i47T0|IC943F0I74C.3A2 6DB0 
6CV0 I6I6CA906A20I20F4.333 6DB6 
6CA0 sFF4C876CA908A203, 3C4 6DC0 
6CAB >20F4FF4C876CAV00.43J 6DC8 
6CPB IA2B4 20F 4FFE6BAA3,4CE 6DD0 
6C8B I7C20E3FFA47E70AB.460 6006 
6CC0 :6DA90820006E 20F8,2C4 6OE0 
6CC8 16DA01 7 201360C94I,200 6DE8 
6CO0 :F00PC942F0IIC943.4I3 6DF0 
6CD6 « F0|74C616CA907A2.372 6DF0 
6CE0 I0I20F4FF4C096DA9.37F 6fB0 
6CC0 I07A20;20F4FF4C09.314 
6CF0 I6DA907A2B4T0F4FF , 3D6 
6CF0 I C68AA3BAI ''0^000*9 . 443 <>£18 
6MI0 •AQFBA«]MA20|20F4.3E8 &E20 
6D0B .FFA37rr0EJFF2633. 493 
601® : 6*. 203 *6C 6020A860, 2C 3 30 
6018 iA90520006E 20FB6D.2CI 6E38 
6020 I 20AB6OA90320006E . 274 6E40 
6028 I20F86D20AB6DA903,368 
6030 I 20006E20FB6D20AB,2D€ 
6038 :6084 7EA90320006E,2A9 6ES8 
6040 I A9O220E0FF837C60.4DB <•£<>« 

|AV«C20E3F»20A86O,.'CF 6C60 
: A90 7 20006E A99A03 .506 6f ' » 
: B2A96F8583A00020. 361 <>t 
:F B6O20AB6D209960 . 3C0 
: 20996O20996O20A8.3I7 <>t8B 
: 6DA90A20006E 20F8.2C6 «9B 
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IE7FFA9D220E0FF4O.3AO <>EA8 
• A70FA20020F4FF68.3D3 61 KB 
i 60AV0O 20006E 20F 6,287 61 BO 
: 6D2BA86O6020A66D. 33A 6€C0 
t 20AB6D20E 7FF 20C 7 , 443 
IFF604829F06A6A6A.3FE 6f DB 
16A0930C93A3003I6, IF I 6ED8 
I690720C3FF60290T ,312 feEE0 

• 0930CV^A30«3I869, IF0 6CE0 
I0720C3FF60437B03, JAE 
I 7BA20OA3782A900C.30B 6tF0 
t A37B490B63 70A57A, 390 6f®« 
.49I0837A267A26 7B.299 
• CAO0CB6070E 3FFC0,SAC 
s 8182C90OD0F 6CB60 , 4F 7 
SB67OAAA97020E3FF.478 <>F 20 
• CAD0FAA67D60C9 7F ,33F t>F7B 
ID00BA96620F4FFE0.4FO 58 

!B0F8I2A97FC92080,3C3 6 F 5 8 
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• 037C067O64 7EA99I .440 ^ S * 
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» 0 7 20F 4F F A996A 206.403 6F60 
I 20F4FF902902F0F4.48A ** 
, A4 7CA997A20920F 4 , 4 IF M 

•FFA903A20420F4FF,464 
IA991A2B020F 4FF BB.49F 6FB0 
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.60647EB6 70AVV6A?.446 
l 0620F 4FF9B2V0IF0, 3C0 
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i49430D434E344532.2I7 
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Figure I. Spectrum. 
3 REM SPECTRUM 401. 

IB REH H«. Cod* Lotdtr 
13 CLEAR 39000 
28 POKE 23636.01 CX8 i PRINT 
30 IW ĴT -St*^t Adtfrm *|a 
30 IF • >61133 t>*N QO TO 280 
6« IF 60000 Tt(N GO TO 20 
70 PRINT at 

Figure 2. Spectrum. 

B0 If#»UT - I " | b • 
83 IF BC--ENO- THEN OO TO 260 

<IQ I 90 IF LEN bB<>20 TMEN 00 TO 2*0 
100 LET t-a-23**INT (a/23*l 
110 FOP n-0 TO 7 
170 LET a »-t>» < 2*n» 1 TO 2*n*ll 
123 00 SUB 3001 LET y-« 
130 IF * - l THEN OO TO 2*0 
140 LET ••t>«<2*n*2 TO 2*n*2l 
143 SO SUB 3001 LET y-y*l**» 

130 IF 1 IKK OO TO 2*0 
170 POKE «,y» LET • • •» ! 
160 LtT t - t * y i «XT m LET y-0 
190 FOR *>l TO 3 
200 LET »>-to«(!7*a TO |7*«> 
203 OO SUB 3001 LET y-y*l**a 
210 IF • - ! T«N LET OO TO 260 
220 NEIT • 
230 IF t-y THEN PRINT ibBi OO TO 30 

240 PRINT *ChKktu« Error-

230 LET a-a-01 OO TO 30 
260 PRINT "Typing Error* 
270 LET a-0*INT (a/0»l OO TO 30 
200 SAVE "cJo-nload-CODE 60000,1136 
290 POKE 23*30,0> STOP 
300 LET a-0! LET --CODE nB-40-7*<>•. 
310 IF a<0 OR •>13 THEN LET * - l 
320 RETURN 
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The single-handed STICK — unique mercury tilt 
s w i t c h e s — s tandard 9 pin D plug — m a d e by J o h n 
Hall, W e s t Germany — £ 1 2 . 9 9 . 

REVIEWS. . . 
Your Spectrum. . . " A snip at £ 1 2 . 9 9 , so if you ' r e a 
stickler for f a s t act ion g a m e s , ge t s tuck in . . . " 
Your Computer. . . " V e r y sensi t ive and less tiring to 
use than convent ional j o y s t i c k s . . . " 
Compunet. . . "Exce l l s in spor t s g a m e s . . 
C o m m o d o r e C o m p u t i n g . . . " A great help for the 
more compl ica ted flight simulation g a m e s . . . " 
MSX User. . . "Par t icular ly good for the frant ic spor t s 
s imulat ions f rom Activision and Konami . . . " 

Also ful l range of John Hall GmbH high qual i ty 
cables/accessories. 
At your LOCAL DEALER or direct f rom LIGHTWAVE. 
Send s.a.e. for price list — state Amstrad, Commodore, 
Atar i . 
THE STICK £12 .9 9 + € 1 . 0 0 p&p. Cheques and POs to: 

L IGHTWAVE LEISURE LTD 
P.O. Box 2 3 

WALLASEY, MERSEYSIDE L 4 4 1EW 
0 5 1 - 6 3 9 5 0 5 0 

WL 
W THE 

M 

W 

* BOOKS 
* DISCS 

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 * RAMPACKS 
* JOYSTICKS 
* KEYBOARDS 
* TAPES * 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 
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ver since the last leak at 
Windscale your garden 
has j u s t g r o w n a n d 
grown. Ignore all the 

potting compost and fertiliser 
a d v e r t s , t h e r a d i o - a c t i v e 

(continued on next n 
J isting /. €Xt V M 

Maggot splat 
nutrients waft ing you way beats 
them hands down and the 
garden now boasts one of the 
largest collection of four foot 
high mushroom s in Europe . 
The only problem is that the 
bugs have also grown and some 

Jason Charlesworth 
MODE 2: INK I """ hazes bugs. 

, 1 3 : P E N 1 : P R I N T " A s s e m b l y I n p r o g r e s s . p l e a s e w a i t " 
1 0 MEMORY 2 9 9 9 9 : R E S T O R E : D I M t < 4 0 ) : F O R a = l TO 38 :READ t ( a ) 
:NEXT a : x = 3 0 0 0 0 
2 0 FOR a = l TO 3 8 : t = 0 : R E A D a * : I F LEN ( a * ) < > 1 6 0 THEN PRINT" 
E r r o r i n l i n e " ; 1 1 0 * 1 0 * a : E N D 
3 0 FOR b = l TO 1 5 9 STEP 2 : v = V A L ( " & " + M I D * ( a * . b , 2 ) ) : P O K E x , 
v : t = t + v : x = x + l : N E X T b : I F t < > t ( a ) THEN PRINT' E r r o r x n l i n e " 
; 1 1 0 * 1 0 * a ; " o r L i n e 1 1 0 : E N D 
4 0 NEXT a . P R I N T ' C o m p l e t e d . n o e r r o r s f o u n d " : E N D 
110 DATA 4552.2985.3356.8163.7287,4945.960,7402,10178.746 
2.8288,4785.8003.4001.6478,516,2436,7825.8765.8114,10035. 
9290.9904.7167,8838.8840,10513.9418.94 29.9949.6145.9325.9 
404.8417,8863,7984.8671,5823 
120 DATA 0000CCCC000000CC64CCCC004498CC64648898CCCCCCCC64 
CC8898CC44CC440010200088000010200000000030300000000010200 
0000000102000000000102000000000303000000000000000000000 
130 DATA 3333000000333C3C3300113C3C3C3C22113C3C3C3C22363C 
3C3C3C39363C3C3C3C39363C3C3C3C39113C3C3C3C22113C3C3C3C220 
0333C3C330000003333000000000000000000001428000000001428 
140 DATA 0000000014280000000078B40000FC14B47828FC0414F0F0 
2808043C3C3C3C08040C4C8C0C08000CD89D0C000C086E6E040C00000 
00000000000000000001020000010205524000018AA000008040000 
150 DATA 0000F0F000000050F0F0A00000F8C3C3F400545070B0A0A8 
A800F0F00054A8540000A854A8A800005454000000000000000000000 
00000F0A000AAAA 50F0F0002 22 2 50E1D 2A02 2 2 2F0D 2E1F03 32 2F0D 2 
160 DATA E1F03333F0EIE1F0330050F0E1F0332200F0D2F0B1000011 
3333330011333333220033333333220000000000000088A0885050444 
4504400A08844504400A0884441C3C382880086498649000086EB86 
170 DATA EB0000C3C3C3C3000041C3C382000000C3C30000004 58A4 5 
8A00000C0804EFC0000003333000000339133330011623391912262333 
33333913322339111331100408000220000408000000000C0C00000 
180 DATA 0000408000000000408000000000408000000000C0C0000 0 
000000000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000000 
190 DATA 0000000000000000000000000000000000000000CD84783E 
0332CF8021000022CD80CD9578CD2879CDD27897CDE578CD2280CD19B 
DCD3F7ECD667DCDEF7CCD4F7C3E20CD1EBBC018E921000022CD803E 
200 DATA 0332CF801803CD1C7ECD8478CD9578CD2879CDD27897CDE5 
78CD2280CD237ECD19BDCD717ACD667DCD4F7CCDEF7CCD3F7E3E20CD1 
EBB20223AD280FE00200CCD6F78FE0028D9CD587818BBCD1C7ECD3E 
210 DATA 783ACF803D32CF8020AFCD1C7EC9211578CDAABCC9010400 
00040F0F0600212578CDAABCC90102006400010F0500213578CDAABCC 
9040300BC02000F1200CDA7BC214F78CDAABC06E1CD19BD10FBC902 
220 DATA 05009600000FF1FF216678CDAABC0632CD19BD10FBC90202 
006400000FFAFF21D58006087EFEFF20092323232310F53E01C997C92 
124B422D38021FF0022D0809732D280C921A17811D580013200EDB0 
230 DATA C9400008013800080130000801280006012000080118000 8 
01100008010800080100000801FF0C0000FFA8000000FF0000FF3ACF8 
0470E19C53E08CD9479C10C0C0C10F4C92ACD80C55F16001922CD80 
240 DATA 1110270E3ACD127911E803CD1279116400CD1279110A00CD 
1279110100CD1279C1C9C53EFF3CA7ED5230FA19C609E5CD9479E1C10 
C0C0CC997CD0EBC215C7906180E04E5C57ECD9479C10C0C0CE12310 
250 DATA F22174799746234E23E5F5CD32BCF1E13CFE1020F0010000 
CD38BCC90703020601050707070707070500090401070909090909070 
0000D0D141406061A1A0F0F020208080A0A03030E0E101012121313 
260 DATA 1818001A8787875F160021D97919E506C1CDFA7F23DDE106 
07DD7E000E02F5E603FE031E0020021E0CFE0220021E08FE0120021E0 
47 3F1E60CIF1F2B0D20DFDD232323CD118010D1C906090808080906 
270 DATA 000F08080E08080F000E04040404040E000808080808080F 
000E09090E0A090900060908060109060009090909090606000000000 
000000000040404040E0A0A000609090909090O000C04040404040E 
280 DATA 000609010204080F0006090102010906000A0A0A0F020202 
000F080E01010906000304080E090906000F090102040404000609090 
6090906000609090701020C00ED4BD08079FEFF20133E2FCD1EBBC8 
290 DATA CD1E78ED4BD3800C0C0C0505050505050578FEBE3032ED4 3 
D080CDFA7FE5CD1180CD11807EE1B62039360CCD1180360CCD1180360 
CCD 1180C D11803600CD11803600C D11803600C904040404C DF A7F 3 6 
300 DATA 00CD11803600CD1180360021FF0022D080C9CD1180CD1180 
CD1180CD11803600CD11803600CD11803600ED4BD0802AFB807CB5283 
12AF9807DE6FE1F6FCD1B7C2824ED4BF98021000022FB8079E6FEIF 
310 DATA 4F3E32CDE578212877CD8E8021FF0022D080CD0E78C92AFF 
807CB528192AFD80CD1B7C2811ED4BFD8021000022FF803E32CDE5781 
8D02A03817CB528192A0181CD1B7C2811ED4B01812100002203813E 
320 DATA 1ECDE57818B0DD21D5803E08F5DD6E00DD23DD66007DFEFF 
2819CD1B7C2814DD4600DD2BDD4E00DD3600FFF13E14CDE5781883DD2 
3DD23DD23F13D20CFED4BD08079E6F81FIF1F6F7826FFCD0F7F7EFE 
330 DATA 00C8E5ED4BD08079E6F81F1F1F4F7826FF24D60C30FB7C8 7 
8747878047798787874FE17EE6033D200297775F7EE604B3777B87878 
04 7CDFA7F0E040608E536002310FBE1C5CD1180C10D20EF21FF0022 
340 DATA D0803E01CDE578CD0E78C97894FE0C300B7995FE0830053E 
01FE00C997FE00C9C5ED5BD38079C60793FE0F301078C60B92FE17300 

z> o 

L I V E S A A A S C O R E O O O O O 

i f * O - O ' 0 " 0 
+ b - i 

L I U E S A A S C O R E O O O O O 

83AD280F60132D280C1C92A03817CB5202ACD72807DFEFAD87CE607 
350 DATA 677DE60284678787874F06FF3EFF320581ED4301815C1600 
21068119220381C93A05813CFE0C200197320581ED4B018104ED43018 
178FEB5200F21000022038106B4212877CD8E80C93A0581FE01280A 
360 DATA 219876CD307CCD8E80C9110A00197E220381FE0028EA9732 
0581C5E505212877CD8E80E1C178C60B4778C60C47110A00197EFE002 
0F3220381ED43018118C12AFF807CB5202ACD72807CFEFFC07DE603 
370 DATA C60C6787876F8785470EFF7C87878784845F160021068119 
22FF80ED43FD80C9ED4BFD800C79FE49200F21000022FF800E4821287 
7CD8E80C9ED43FD80E607FE01280A210876CD307CCD8E80C9360023 
380 DATA 22FF80C5E579C6084F212877CD8E80E1CD2E78C118DDED4B 
F9802AFB807CB5202FCD72807CADFEFDC07DE607C6026F87876787844 
70EFF7D87878785855F1600210681197EFE00C022FB80ED43F980C9 
390 DATA 0C79E601FE01200F215076ED43F980A7791F4FCD8E80C979 
FE92200F2128770E48CD8E8021000022FB80C9ED43F980E60FFE0420D 
32322FB807EFE0028CAE5C579A71F4F3D212877CD8E80C1E179C60C 
400 DATA 4FE5C5A7791F4F21E076CD8E80C1E179FE90301179C6104F 
3607237EFE0020E122FB80189321000022FB80C921317ECDDDBCC9213 
17E113B7E06810EFFCDD7BCC9000055B500813B7EFF00CD3D7FC9DD 
410 DATA 21D5800608C5CD557EDD23DD23DD23DD23C110F1C9DD4E00 
DD4601DD5E02DD560379FEFFC87AFE803803041804873D814FC5D5217 
875CD8E80D1C11DC2F27E7AFE80381CD57AE60157CD027FD1FE0028 
420 DATA 07CD267F1E0C185A1E087AE60157185279FE00201ACD267F 
1E0C168178FEB42041212877CD8E800100001108011833FE482009CD2 
67F1E0C168018E0CD027FFE0020041E08181BFE04 300D1E0C7AEE01 
430 DATA F68057CD267F180A3EB4905F7AEE01F68057DD7100DD7001 
DD7302DD7203CD307CC979E6F81F1F1F82823D6F7826FF24D60C30FB7 
C878787848485D55F1600210681197ED1C9C5D578C60C47160079C6 
440 DATA 084FCD027FD1C1FE00C83600C9CDBC7F7BB2200BED4BD380 
21C075CD8E80C9ED4BD380ED43CB807882FEB52003160078FE8B20031 
60078477983FE4938031E00794FED43D3807BB2C87AFE0028163C28 
450 DATA 023E0B8047D5CDDF7FD1FE0028063ACC8032D480ED4BD38 0 
7BFE0028143C28023E07814FCDEA7FFE0028063ACB8032D380ED4BD38 
021C075CD8E80C91100003E43CD1EBB2801153E45CD1EBB2801143E 
460 DATA 1BCD1EBB28011C3E22CD1EBBC81DC9CDFA7F060897B62310 
FCC9CDFA7F060C7EFE00C0CD118010F797C978E6F86F260029545D292 
91978E607171717F6C04709C97CE638FE3820051150C819C97CC608 
470 DATA 67C9069621068136002310FB061EC5CD72807DE63CFE3C20 
037CE638FE0020057CE628F60447578780477CE6074F7DE602815F878 
7874F7AA71F6F8787858321068116005F193603213075CD8E80C110 
480 DATA BDC9CD0DBD7DAA577CAB5F2A8C802929292919ED5B8C8019 
228C80C90DF0E578E6F86F260029545D29291978E607171717F6C04 70 
9D1060CC5EBD5971213010600EDB012D1EB7CE638FE3820060150C8 
490 DATA 091804 7CC60867C110DEC9408CAC04004 33E01408CFF6C07 
00FF9C0301FF6C080047840700FF6C0100FF6C0600FF6C02003578030 
1000008014554518137B4A381209B8C810B00000000000000000000 
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of them are a bit vicious. Never 
mind you think, you can use 
your world famous Haze gun — 
Hurt and Zap 4Em — on them 
and rid your beautiful garden of 
all t hose ho r r i b l e c reepy 
crawlics. 

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 it own life. 
Thus you must shoot each 
section of the maggot. This task 
is hampered by the o ther 
creatures in the garden. There 
are also spiders, fleas, and 
snails. 

VJIC/ u i i i I I * \ U ; | I U U / . R a — ± I V <~J . u 1 v CI / , 11 \ a / . H U A J. 

7 0 M E M O R Y 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 " M A G G O T S P L A T " : P R I N T : P E N 2 : P R I N 
T " B y J . C h a r l e s w o r t h " 
1 1 0 P E N 3 : L O C A T E 8 , 8 : P R I N T " 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 

Shots worth 50 points 

Fleas simply drop from above 
and if they e n c o u n t e r 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 
creatures is deadly. 

For each snail shot you get 50 
points, each spider is worth 50, 
each 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. If an error is found, correct 
the e r r o r 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 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 " O R a $ = " J " T H E N P O K E 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 P O K E 3 2 7 0 4 , 6 7 : P O K E 3 2 7 1 2 , 6 9 : P 
O K E 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 G O T O 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 F O R a = l T O 6 : I F s c > n ( a ) T H E N G O T O 2 8 0 
2 3 0 N E X T a 
2 4 0 M O D E 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 F O R 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 G O T O 9 0 

2 8 0 I F a < > 6 T H E N F O R b = 5 T O a S T E P - 1 : n $ ( b + 1 ) = 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 ) 1 

3 0 0 G O T O 2 4 0 
3 1 0 D A T A 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 

IL 
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From the black and white pages 
of a dusty book emerges the 

colourful and gripping 
adventure of 

Ocean Software Limited i ^ p f ^ p r ^ ^ " 
6 Central S t ree t Manchester M2 5 N S ^ — • - - • 

—- Ocean Software is availal 
setected branches of WHSMITH , r ^2SES5a WOOU/VORTH. LkSKVS Rumbelows 

Telephone: 061-832 6633 
Telex: 669977 Oceans G 



Po: 
I r . t 

Post this to. Stephen Paul. Marketing Manager, Computer Monitors, Philips Electronics, 
City House. 420/430 London Road. Croydon, Surrey CR9 3QR 

I NAME Tick if trade enquiry • 

| ADDRESS | 

j POSTCODE: j 

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. 

PHILIPS. TAKE A LOOK 
AT OUR IMAGE. 

PHILIPS 



o u ' v e p r o b a b l y seen 
adven tu re games w i t h 
scro l l ing text i n a few 
lines at the b o t t o m o f the 

screen, and some sort o f p ic ture 
at the top . O f t e n th is e f fec t is 
produced by d i v i d i ng the screen 
hor izonta l ly i n t w o par ts , w i t h 
the screen t a k i n g par t o f i ts 
in fo rmat ion f r o m one d isp lay , 
ordinary text in ou r examp le 
game, and par t f r o m another — 
b i tmapped o r u s e r - d e f i n e d 
graphics characters. 

W e ' r e no t t a l k i ng here abou t 
w i n d o w s or p o p - u p menus; 
these have to be p rog rammed by 
m o v i n g s to red-up po r t i ons o f 
R a m i n t o the screen, an d the 
o v e r w r i t t e n par ts have to be 
stored elsewhere o r rep r in ted . 
N o r are we d iscuss ing the 
simpler effects where, typ ica l l y , 
the border o f the screen appears 
as er ra t ic co l u red bands, and 
t rue in te r rup ts a ren ' t used. 

Spl i tscreen graph ics re ly o n 
the fact that the screen is 

Assembly language listing. 

cote BCC 
C 0 0 7 U O A 

C009 S " * 

COOC UDA 

C O * % 
C015 STA 

C022 j M P 

TOP - B r a n ... h e a t scan 
£ 0 0 

l ine 0 , 

« 0 5 R e s e V screen tosvart at 32 
0018 

0 0 m , d s c
 ( a r t a l ^ < 

scanned f r o m t o p t o b o t t o m 50 
t imes a second o r so ; the 
compu te r is fast enough to be 
able to take t ime o f f its n o r m a l 
tasks to a l te r the screen 's 
parameters regu la r ly at every 
scan. 

Raster interrupts 

Raster i n te r rup ts : V I C - I I is a 
ch ip c o n t r o l i n g T V o u t p u t . 
These are the relevant locat ions 
f o r us: 

D013's h igh bit is bi t 8 of the 
raster scan l ine. 

D012 = 8 lower b i ts of the 
scan l ine; so the m a x i m u m 
range is 0-511. When read, these 
reg is ters show w h i c h sc reen 
l ine is be ing p rocessed ; w r i t i ng 
to t hem se ts an in ter rup t po in t . 

D 0 1 A se t s var ious In te r rup ts 
and c lears the c o r r e s p o n d i n g 
f lags a f ter an in ter rupt . We ' re 
in te res ted in bi t 0; se t t i ng th is 
h igh w i l l cause an in ter rupt to 
o c c u r w h e n the TV scan l in« 
ma tches the value put in to the 
two reg is ters above. 

D019's b i t 0 mus t be c leared 
if we w i sh to cause fu r ther 
in ter rupts . 

I n te r rup ts are used by the 64 
to read the keyboard ; we ' l l have 

to add ou r o w n rout ines . Th i s 
sort o f t h i ng is t yp i ca l : ( i ) i n 
Basic, we use POKE 56333,127 
t o t u r n o f f t he o r d i n a r y , 
t ime -con t ro l l ed i n te r rup ts . 
POKE 788,0: POKE 789,192 
redirects i n te r rup t s t o SC000 
(49152), the 64 's free area o f 
Ram. T h e n , a f te r add ing a 
r ou t i ne at SC000, 
POKE 53274.129 tu rns raster 
i n te r rup ts o n . 

"Your ComputerJune '85, 
has my ar t ic le l i s t ing al l screen 
pos i t ions avalab le o n the 64. 
They are con t ro l l e d by the 
contents o f D D 0 0 (56576), DO 18 
(53272) and S288 (648). T o keep 
th ings s imple , w e ' l l use t w o 
screens, one s ta r t ing at 32768, 
the o the r at 38912. These 
pos i t ions , un l i ke most o thers , 
a l l o w V I C - I I t o use the i nbu i l t 
character set w i thou t the need to 
move it a r o u n d in m e m o r y . 
H o w e v e r , we d o have t o poke 
the t o p o f Basic t o prevent i t 
o v e r w r i t i n g the screcns. 

A n o t h e r actor in the d r a m a is 
co lou r R a m : a single b l ock o f 
m e m o r y ( D 8 0 0 - D B E 7 ) w h i c h 
con t ro l s the p r i n c i p a l co l ou r in 

(continued on next page) 
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each character o f 8 by 8 dots . 
T h e fact that o n l y one b lock is 
avai lab le can cause p rob lems . 

I f y o u r ' e exper ienced in 6510 
mach ine langauge, y o u ' l l be 
able to f o l l o w how the in ter rup t 
h a n d l i n g r o u t i n e separa tes 
i ncom ing i n t u r r u p t s i n t o t w o 
types, and swaps the screen 
pos i t i on depend ing o n whether 
the l ine being scanned is at the 
top o f the screen or m i d w a y . I f 
you d o n ' t kno w M L , jus t t ry the 
Basic vers ion la ter . 

Type in this p rog ram. Save i t , 
and R u n . (No te : S top-Res to re , 
then Run 1, w i l l get you back to 
n o r m a l in emergency) . 

POKE 56576, 149 c o m b i n e d 
w i t h the i n t e r r u p t s pokes i n to 

Programing 
Commodore o*. 
published by le*®^ eiblos 

TSSSSSS^SURO-esse,-sfe* -
£ 1 4 . 9 0 p l u s £1 P Q ^ 

l)emo program 
0 GOTO 10 
1 POKE 5 6 5 7 6 , 1 5 1 s P O K E 5 3 2 7 2 , 2 3 : P O K E 6 4 8 , 4 : E N D 
10 POKE 5 6 3 3 3 , 1 2 7 : POKE 7 8 8 , 0 : POKE 7 8 9 , 1 9 2 
2 0 POKE 5 5 , 0 : POKE 5 6 , 1 2 8 : CLR 
3 0 FOR J = 4 9 1 5 2 TO 4 9 1 8 8 : READ X : POKE J , X : NEXT 
4 0 POKE 5 6 5 7 6 , 1 4 9 : POKE 6 4 8 , 1 2 8 
5 0 POKE 5 3 2 6 5 , P E E K ( 5 3 2 6 5 ) AND 1 2 7 : POKE 5 3 2 6 6 , 0 
6 0 POKE 5 3 2 7 4 , 1 2 9 : REM RASTER INTERRUPT ON 
1 0 0 0 DATA 1 7 3 , 1 8 , 2 0 8 , 2 0 1 , 7 2 , 1 4 4 , 1 2 , 1 6 9 , 0 , 1 4 1 , 1 8 , 2 0 8 , 1 6 
9 * 5 , 1 4 1 
1 0 1 0 DATA 2 4 , 2 0 8 , 2 0 8 , 1 0 , 1 6 9 , 1 4 5 , 1 4 1 , 1 8 , 2 0 8 , 1 6 9 , 2 1 , 1 4 1 , 
2 4 , 2 0 8 
1 0 2 0 DATA 1 6 9 , 1 , 1 4 1 , 2 5 , 2 0 8 , 7 6 , 4 9 , 2 3 4 
DO 18 ( = 53272 in d e c i m a l ) 
make the screen sw i tch , so the 
b o t t o m ha l f starts at 32768, and 
the t o p h a l f starts at 34816 
N o w . POKE 648,128 causes 
Basic to w r i t e t o the f i rst o f 
these, w h i l e P O K E 648,132 
wr i tes to the second. 
0 GOTO 10 
1 P O K E 56576 ,151 : P O K E 
53272,23: POKE 648,4: END 
10 POKE 56333,127: POKE 788,0: 
POKE 789,192: 
...ETC... 
1020 DATA 169,1,... 

T h i s a r t i c l e is j u s t a n 

i n t r o d u c t i o n t o the techn ique : 
there's i nsu f f i c ien t space f o r 
r e a l l y d e t a i l e d t r e a t m e n t . 
H o w e v e r , the a p p r o a ch can be 
extended w i t h o u t t o o m u c h 
t roub le to increase the n u m b e r 
o f sprites above the n o r m a l 
meagre, eight by sp l i t t i ng the 
screen i n t o several zones — 
Programming the Commodore 
64 has a specimen 32-spr i te 
p r o g r a m , n u m b e r 12-34 o n 
disc), o r to m ix b i t m a p p e d 
pictures w i t h text ( on disc t oo ) . 

T h e t e c h n i q u e is q u i t e 

at tract ive because o f its elegance 
— very l i t t le processing t ime is 
used up , an d ef fects w h i c h are 
o therw ise imposs ib le can be 
achieved. Some p rog rammers 
love it — l ike J e f f M i n t e r o f 
f u r r y an ima ls fame. 

64 Roms vary somewha t : 
o lder R o m machines hand le the 
space ( b l a n k ) c h a r a c t e r 
d i f f e r e n t l y , so the co l ou r Ram 
area shows o d d ef fects. Y o u 
may f i n d y o u 64, w i t h an o lder 
R o m , doesn ' t r un the Basic 
p r o g r a m very successfu l ly . 

CAB CURE 

CAR CURE will t r a n s f o r m y o u r m i c r o i n to a n 
expert mechanic to he lp y o u f ind faults o n 
y o u r c a r a n d t h e n determine the cure. 
T e c h n i c a l C o l l e g e s b u y CAR CURE to h e l p 
s t u d e n t s learn a b o u t t h e f au l t s c a r s s u f f e r , a s 
well a s their s y m p t o m s a n d c u r e s N o w 
y o u t o o c a n benef i t ! 
C o m p l e t e with c o m p r e h e n s i v e 5000-word 
U»er Guide a n d p a c k a g e d in a long- l i fe 
p l a s t i c wallot. Expo r t o r d e r s g e t A m e r i c a n -
English c r o s s r e f e r e n c e . All fo r l e s s than 
m a n y g a r a g e s c h a r g e fo r a n h o u r ' s worfc! 
T a p e fo r A m t t r a d CPC464 only £9.95 
D i s c s for CPC464, 664, 6128 at £13.95 or 
will c o p y o n t o y o u r d i s c fo r only £9.95 
T a p e for 48K Spectrum (microdrive transfer 
instructions troe, on request) at £9.95 
Disc for BBC (state 40 or 50 track) at £11.95 

BJMTPiQfl 

* REVIEWS 
. . w o r k s e x t r e m e l y well, 

a g r e a t dea l of e f fo r t h a s 
g o n e in to m a k i n g it u s e r 
f r i end ly a s well a s 
f u n c t i o n a l . . . a ve ry 
w o r t h w h i l e p a c k a g e " 

-CRASH 
" . . . a n e x p e r t s y s t e m . . . 
i nc red ib ly e a s y t o u s e " 

-Popular Computing 
Woekly 

. . well p r o d u c e d ., .a 
w o r t h w h i l e add i t i on t o 
y o u r toolki t" 

-ZX Computing 
" . . . o n e of t h e m o s t 
u s e f u l p r o g r a m s I h a v e 
ever u s e d . M a k e s 'xyz ' 
look very ch i ld i sh a n d 
u s e l e s s . A s o f t w a r e 
c o m p a n y t o k e e p a n 
e y e o n " 

-ZX Appeal (Canada) 
* COMPREHENSIVE 

+ 900 f au l t s 
+ 300 s y m p t o m s 

* POWERFUL 
+ Discover f au l ty p a r t s 

for eve ry s y m p t o m 
+ Display f au l t s fo r 

e v e r y par t 
+ R e c o m m e n d e d c u r e 

fo r e v e r y faul t 
+ T r a c e s y m p t o m s of 

a n y faul t 
+ Ident i fy f au l t s c a u s i n g 

t w o s y m p t o m s 
+ Mark i t e m s for 

e a s y r e f e r e n c e 
+ El imina te f au l t s 

c h e c k e d OK 
+ Review p r o g r e s s on 

s u m m a r y s c r e e n 
+ Call h e l p if in 

dif f icul ty 
+ S a v e d i a g n o s i s in 

d a t a file PROGRAMS TO HELP YOU 
DEPT YC. 4 CLARENCE DRIVE. EAST GRINSTEAD, 
WEST SUSSEX RH19 4RZ Telephone (0342) 28188 

CALDEW/KJUSINESS 
COMPUTscroYSTEMS 
BBC Model 8 3 3 5 . 0 0 
BBC Model BD 3 8 0 . 0 0 
Acorn Election 7 5 . 0 0 
Electron Start Pack 8 8 . 0 0 
Electron » 1 Interface 5 6 . 0 0 
Electron + 3 Interface 1 9 9 . 00 
Acorn Data Recordor 2 8 . 9 5 
6 5 0 2 2nd Processor 191 .99 
Speech Interface Kit 4 9 . 9 9 
Z 8 0 2nd Processor 3 4 9 . 0 0 
Torch Z 8 0 Disk Pack 7 1 9 . 0 0 
Prcstcl Adaptor 1 2 0 . 0 0 
C S X 1 0 0 Disk Drive 1 0 5 . 0 0 
C S X 2 0 0 Disk Drive 1 3 9 . 9 9 
C S X 4 0 0 Disk Drive 1 6 4 . 0 0 
12" Novex M/tors amber /green 9 9 . 9 9 
12" Phillips Green monitors 8 2 . 9 9 
14" Grundig TV/monitor 2 4 9 . 9 9 
Epson FX80 Printer 4 2 8 . 0 0 
Epson RX80 FT Printer 2 7 2 . 0 0 
Epson FX 100 Printer 5 4 3 0 0 
8rother M - 1 0 0 9 Printer 189.99 
ATPL Sidewise ROM Board 46 .99 
Raven 20K Expansion Board 63 .99 
Quickshot II Joystick 8 . 95 
Gunshot Joystick 7 .95 
Commodore 1541 Disk Drive 189 .00 
Spectrum Plus Starter 127 .00 
Amstrad CPC464 - Green 189 .95 
Amstrad CPC464 - Colour .289 .99 
Amstrad C P C 6 1 2 8 - Groen 289 .99 
Amstrad C P C 6 1 2 8 - Colour 3 8 4 . 0 0 
Atari 800X1 119.99 
Atari 130XE 159 .99 

' ' 'All prices include VAT'" 

Sof tware over 5 0 0 separa te titles in s tock: Commodore 64 . Spectrum. Electron. 
BBC. C I 6 . Amstrad. Memotech. Vic 20 . Atari 

'including at least C t off all Chart titles' 
Add £ 1 . 5 0 IP&P) per item to all orders and forward with address . Send 
s tamped addressed envelope for detailed hardware and so f tware price lists, with 
genuine reduction on all i tems. 

Deliveries - so f tware : 4 8 hours 
hardwaro: 7 days 

161 DENTON STREET 
DENTON H O L M E , CARLISLE 
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^SIERRA 

PERSONAL COMPUTER SOFTWARE* 

Hi:.. 

f S O F T W A R E | 

PLAYING FOR FUN 
LEARNING FOR LIFE 

Walt Disney Personal Computer Software is designed to make the learning of basic, everyday 
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-FILLED 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 
build thei 
one. 

d i s k & d o u b l e 

11M^tf^pf re A°V6N 8 

ITS A DIFFERENT G A M E 
E A C H THV1E Y O U T 

PLAY 
A blustery wind 

cameupthismorninj 
in The Hundred Acre 

Wood; 
0 ( g & . 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. 

u EXPLORE OUR SOLAR SYSTEM 
f THROUGH 150 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 
missing crystal stores the entire history^ 

of Oron and its 
inhabitants. Fire up the 

spaceship that sbeen sentV 
for you. and be on your way. 



A'.ari 800XL •< 1050 Disk Drive 
with FREE \ iorr.c File Manager, Payoff 

Adven tu re & D e m o Disks) 

Atari 130XE & 1050 Disk Drive 
^ v i t h FREE Home File Manager, Payoff 

Adventure, Demo Disks & 
10 Blank Disks FREE) 

BLANK DISKS (wi th FREE case) 

llDED.l 
BLANK DISKS (with 

1 0 - 5 1 " DOUBLE SIDED/DOUBLE DENSITY 
i FREE case) 

£259 _ 9 5 

£ 3 p & p 

Good* despatched: SAME DAY- PARCEl POST 
It Month Warranty. ANY PRODUCT FOUND TO BE DEFECTIVE WITHIN I t MONTHS Of 

PURCHASE Will BE REPLACED - fREE OF CHARGE 

Pteate wnd chcquri postal order* to; 
CompumKt, (Oept YC) 

71 Cracedleu Road, lougMwougti 
Ictcs. LE11 OQf Ttl (0M>9) 1MU9 

5 0 - 5 , . SINGLE SIDED/DOUBLE DENSITY 
BLANK DISKS (wi th FREE Storage Box) 

50 - 5 i " DOUBLE SIDED/DOUBLE DENSITY 
BLANK DISKS (wi th FREE Storage Box) 

GOODS DESPATCHED: Same day l i t Clau Pott 
MONEY BACK GUARANTEE: If you are not completely 
satisfied with your purchase we will either exchange 

your diiki or grve a FUU REFUND - that 'sthe 
Compumart Guarantee. 

Pleat* sand chcquet. postal order* to: 
(oflipumart, (Dept VC) 

71 flracedleu Road, loughborov* 
UKi U11 OQf Tel (0109) « « m e 

rssAtifacrj ofj€ 
N°1 Spectrum multipurpose interface with 

1) Fully automatic and universal 1002push-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 

4 t Menu-driven with prompts A one • touch command! turning a cocnpltx !Mk io4o & tnvlil proeddure 
1) Push button 2)Select function-exit,return, save Chang* syntax 3)Input name 4>Select destination-taoe cartridge wafer disk 

^ Automatic, in toh^n t *conipc9U#d" m w i q tor fast re -kMdingaeconuingonspaceoncar tndges .dBkse tc . 
MULTIFACE save* only the relevant oar ts of RAM and leaves out the rest. ' 

* SAVE to any type of peripheral-default ̂ ntaj! for M1C«OOR!VE WAFAO«TVE a TAPE can be chaogod tarcSsfc systems etc. 
Transfer from one peripheral to another if both attached at the same bme.or savo from one to tape. swap, reload & save to the other one 

4 Can be used not only tor pure back ups.-you can, eg. * stop any program and rostart anytime later or also * study alter customize 
and then save, continue.eto. This way you can toad and continue a 9amo from where you got last.poke infinite lives, customize programs 

*-warm reset* • recover from a "crashed computer (escape from infinite loops when the keyboard is inoperative,etc ) 
* save iust a screen or leave out screen when saving a program * Designed to remain attached to RUN programs it saved a s it is meant only for personal use in accordance with copyright laws 

* No extra software - has internal 8K EPROM & 2K RAM * Through extension bus for connecting other penpherals 

Unbeatable value & specifications 
w M l f o r j ' ESSENTIAL SPECTRUM COMPANION 

The software way of transferring Spectrum software. 
4 utilities for m'drtve, 2 tor wafadrlv*. 2 tor Opus Discovery. 
Invaluable for cartridge/disk maintenance & automatic transfers. 
Highly professional,user-friendly, versatile and c o m p r e h e n d . 
An ingenioua piece of »oft wore." 
e e e e e Feature® e e e e e P e r f o r m a n c e P C N 

T O P S O F T W A R E AT B O T T O M PRICE 

W r l e g k r 
Our of the Aor fffMri forum ommMk /Vr vi 'n for vrry km* rimr! 
Wriggler is a totally original g a m e ! CRAM! SMASH STAR GAME PCN 
(ireat game, good music.well recommended.' WH«I MKID 
The urah»o and sound art' e\ccllcnt and the icame is total l> jddiclitc! 
1CVIO value & play ability, 9/10 graphics & sound. C & V Games 
This is a great game.'CAS Well worth buying I ZXCA Crash 
'If tou'tc an> sense >ou*ll order your cops IKIW.'PCN 'A WINNER PCW 

! NOW FOR AMSTRAD! !SPECTRUM version al Xmas PRICE! 

J v V i f T V P K W I I T I I 
Complete Spectrum music system for vmtvig. editing, playing, 
pr.nt.ng & storing mus*c. Its real notation graphics and ease of 
use make it an ideal educational too l Great fun to play with » 
a lot to oiler in serious use (transposing.dot matrix printout etc). 
Avery profoMioniU piece of programming, eaay to use. 
oxoel len t s c r e e n p r e s e n t a t i o n . o r r o r t r a p p i n g 4s helpful 
p r o m p t * . If you're I n t e r e s t e d in mimic and own 
a c o m p u t e r t h e n ge t It: Z X C o m p u t i n g 

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 package 
N e w over lay for S p e c t r u m • N o w at X m a s pr ice! 

I e n c l o s e a c h e q u e / P O f o r e < E ~ o v t / s U ^ c T . 

o r d e b i t m y N o 

N a m e Card expiry. 
A d d r e s s 

P l e a s e s e n d m e ( t ick a s a p p l i c a b l e ) : 
T R A N S - E X P R E S S c a r t r i d g e £ 9 . 9 5 • 
d i s k ( O p u s D i s c o v e r y ) £ 9 . 9 5 • 
MUSIC TYPEWRITER £ 7 . 9 5 • 

MULTIFACE 
t a p e (for m 'dr ive) 

£ 3 9 . 9 5 • 
£ 7 . 9 5 • 

w a f e r ( R o t r o n i c s ) £ 
wi th s u p p l e m e n t £ 

9 . 9 5 • 
9 . 9 5 • 

WRIGGLER S p e c t r u m t a p e £ 4 . 9 5 • or c a r t r i d g e £ 6 . 9 5 0 
WRIGGLER A m s t r a d t a p e £ 7 . 9 5 P o r d i s k v e r s i o n T 11.95 • 

7 7 D y n e R o a d L o n d o n N W 6 7DR 2 4 h r s o r d e r s 0 8 9 2 8 3 4 7 8 3 ® Q § 
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B was mildly embarrassed 
^ M recently when a friend 

offered me some non-
copyright programs. Instead of 
the usual muddle of discs they 
were neat ly a r r anged 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 la ter 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 I was 
looking for . 

Card indexes are not for me, 
the main reason being that I 
canno t o r g a n i s e myself 
efficiently enough to update 
them. But poss ib ly m o r e 
importantly I don ' t possess 
massive stocks of computer 
equipment for it to sit idly by 
while I fill out forms. 

The specification for this 
p rogram c a m e f r o m this 
experience, what I wanted was 
a program which would allow 
me to insert the discs one at a 

l isting /. 

Fintan Culwin sorts 
out BBC discs 

time. After inserting the disc I 
would have the opt ion of 
rejecting some of the files. The 
r e m a i n d e r wou ld be f i led 
somehow. When all the discs 
had been processed, it would be 
possible to produce a printed 
listing of the information. 

Consider ing 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. 
If 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 
col lec t ion a n a m e 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. 

T h e f i r s t and s imples t 
problem concerned the storage 
of the information. With even 
a moderate collection of full 
discs it 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) 

I « D 1 Flit CAT VtftSIOO J 
20COOC initialia* 
MftXPIAT 
40PROC catalogue 
S W K T I L dont 
60PROC. printout 
70STOP 
80OEF PROC_inltleii•• 
9 K L O S C * • 
100OIH code* 100 
U M t D I epece for aach in* cod* rout in* 
12K>IH data* >249 
I30REH *p*c* for r**ult of *1NF0 call 
140ch*nn*l • O M W » r - f l l * c a f » 
150IF channel = 0 THEN channel « FN aaka.fll* 
'.60CLC6E achannal 
70OSCL1 * 4FFF7 
iae«FX 4.1 
l90PROC_a*a*able 

• FALSE 

21 
220OCF FH a a k e f lie. 
2)00ET1 produce fit* with default h**d*r 
240LOCAL channel 
2S0chennel : OPEHOUT(* f llac at"1 
260TOft loop • I T O M 
270BPUT *chenn*l . I M 
2 M W E X 7 loop 
290P7R * chann*! « 2 
300BPUT *chann*l.0 BPLC * channel . 0 : WITT * chann 

• 1,0 BPUT *ch*nn*l .2 BP ITT achann*l .0 
110RO1 flrat dlac nuabar mil 1 .null .nul 1 4 No of r*c 

or da 2 
3 20PTR*c h anna I « 0 B P U T achannel . IFF BP ITT achannel. 

ur 
330RD1 fi*t dlac tttla pointer null 
340PTR echann*! • 33 
310BPUT * chann* 1. A F F W O T * channel. 4FF 
360REJ1 flrat flianas* pointer null 
370= channel 
J990EF PROC aaaeable 
390FC* opt = 0 T O 3 STEP 2 
40ee* = cod** 
410( OPT opt 
420LDA -(data* MOO 256> 
4 30STA 471 
44«,0A *(data* DIV 256> 
4V05TA 472 
460\ baaa addraaa for charactara returned 
4 70LDA 420C 
4805TA orvec 
49«,0A 420F 
•005TA orvec • 1 
Sl#\ pr**«rv* original v*ctor 
S29LDA *(r*v*c MOO 256) 
530STA 420C 
540C&A *(r*v*c OIV 256) 
5S0STA 420F 

m a t all n*v vector 
JT0COX •(etax.drtv* MC© 2 M ) 
590LDY *(atar drive OIV 2S«> 
S90JSR OSCLI 

"DRIVE coaaand 

610LOX *(atar_Info MOO 256) 
6201DY » ( e t * r _ m f o OIV 2 W > 
6 3 W S R OSCLI 
«40S «IMFO coaaand 
6 501 DA orvac 
660STA 420C 
67«.0A orv*c • 1 
690STA 420F 
690RTS 

reator* original v*ctor and r*turn 
710 orvec HOP MOP 
"720. atar drive 
7301 
740*P* a DRIVE 0 
750drlve* = P* • 6 
760P* : P * • « 
770r OPT opt 
>90 atar .info 
7901 
8 0 M P * = " INFO • »• 
81«W* • P*.10 
0201 OPT opt 
830 revec 

vectored code at art* h*r« 
850STA 470 
860TYA 
870PMA 
990LDY a0 
690LDA 470 
•>0er\ pr«a*rv* and zero Y regiater 
910STA < 471>.Y 
920S ator* character at *ddr*a* in 471/2 
9J0INC 471 
9406HF. no need 
*5«IHC 472 
96^. increaent adreaa in 471/2 
970 no.need 
980PLA 
990TAY 
l000Lt'A 470 
1010RTS 
1020s reator* Y and return 
10301 
I W . W K X T <?«.t 
1050CHOPROC 
1 0 M O E F PROC cetaloTje 
1070CLS 
10O«fCf U n a * • <f T O 1 
•.iJ90PRINT1ABl 16.0* 1 m a * >CHR* I 14 I I Dl*C Cat 
11AM RINTTABC5.3*1 ine*)CHW®< 141V frriv* 
lll0PRWT-:Aei2.>»line*v:HR»<141». Disc He. 
1120PPlNTTABl0.7.1ina*>CK»«<1411. Di»r Title 

1 1 - W E X T line* 
1 H . V 1 M (c-raat acrean 
llf-Misr* = FK Willi' 13.4. 1 .TRUE> 

1160dI*c no* a FN.«etln<13.6.3.TRUE) 
1170diac_tltl*« » FH oetin(13.6.24.FALSE) 
1180IF LEN(dl*c no*I <> 3 THEH dlac no* = STRIHC*(3-L 

EH(dlac no*).' 0")*dlac no* 
1190IF dlac no* » 999 THEN don* • TRUE ENDPROC 
1 2 0 M K P C A T 
1210IF VAL(dl*c*I > 3 THEM disc* - FN 9etin<13,4.1.TP 

Ut> 

1220UMTIL VAL(dl*c*> < 4 
1230?drlv** » ASCidiac*) 
1240PROC Chan9* 
1 2 M P E M 9at and verify ua*r* inputa 
1260CALL cod** 
1270RCM activate a*chin* cod* rout in* 12V0no_filea a f f dlapla, all 
1290REK diaplay filanaaea 
1 30OPROC.Chan9a 
1310PROC.a«l*ct(no.fil*a-1) 
1320REM aelact fllea to b* *xclud*d 
13J0CLS 

1340PROC_fll*lt 
1350KEM fil* inforaation 
I360SHDPROC 
1370OEF FN ,9*tln(x. y . l*n.r.-jaa > 
1380RD! routine to accept keyboard input 
1390RD1 in double haiqth. x.y poaitlon 
140CVE71 l*n - aaxlaua length, nuai - nuabara only fla 

9 
1410teap* - S T R I N G * ( U n . ' ) 
1420PRIHTTAB(«.y-llt *aP* 
1430PRI NTTAS(x.y)t eap* 
1440PRINT7A»(K.y); 
1450got = 0 
1460get* * *" 
1470REM blank out acreen and gat ready 
1480REPEAT 
1490key s CET 
l%00valid - FH.ch*ck<k*y.nai ) 
1S10IF key x 12? AMD got > 0 THEN PROC dalt 
1120UVTIL k*y » 13 
1530s gat* 
1V40OEF PROC d*lt 
1 5 W W E M double halght delate 
15«#»ot = got -1 
1570«.t* a LEFT*(g*t* . 9 0 t > 
1 5 W D U 1 2 7 . 1 1 . 3 2 . 1 0 . 9 
1590ENDPROC 
1«00OEF FN ch*ck! key .niaa 1 
1610BEH check key preaa agalnat flag and length 
1620IF kay a 127 OK <»ot - lan AHO key <> 13) THSH » 

FALSE 
16201ower « 47 : upper a 123 
1640IF nuaa THEN upp*r = S« 
1650valld a FALSE 
16601F kay > lower AMD kay < upper THEH got « <*>t » 1 
valid i TRUE 
1«70IF valid THEN VDUkay.11.9.key.10 get* • get**CHR 

•(key) 
1690IF kay a )2 AHO HOT(nime) THEN VDU32 got = got • 

1 : get* a get* • " -
1690- valid 
1700OEF FN.diaplay.all 
1719KE71 diaplay t l l a n a t i froa "IHFO cell 
172#top_data a 7471 • 256«?472 
1730REH top of llet provided by aachin* code avction 
I740no.fllea a <top.data - data*>/40 
1750REH 40 charactara per fllenaa* 

(continued on page 93) 

91 YOUR COMPUTER, DECEMBER 1985 



NEWS 
GAMES 
REVIEWS 
UTILITIES 
GRAPHICS 
SOFTWARE 
DISCOUNTS 
PROGRAMS 
HINTS & TIPS 
USER GROUPS 
INFORMATION 
APPLICATIONS 
SPECIAL OFFERS 

TECHNICAL 
SUPPORT 
TEN MAGAZINES 
PER YEAR 
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A T A R I COMPUTERS 
800X1 computer * joystick + rom game £68 
l£73) £93. 800X1 computer • recorder + 
loystick + sof tware C98 (£99) £ 1 1 9 800X1 
computer + disc drive +• sof tware £ 2 2 9 
(£235) £265 . 1 0 5 0 disc drive £ 1 7 9 | £173) 
£209. 130XE computer £ 1 5 8 (£158) £ 1 8 3 
130XE computer + disc drive • so f tware 
£248 (£249) £279 . 130XE computer • disc 
drive * 1027 printer + software £335 (£333) 
£393. 

Atari 520ST computer with 3.5* disc drive, 
mouse, monitor and sof tware £ 6 7 5 (£670) 
£ 7 3 0 500K ST <fcsc drive £ 1 3 9 (£138) £158. 
1000K ST disc drive £ 1 8 2 (£179) £199. 10 
Megabyte ST hard disc £487 (£4351 £475. ST 
Colour monitor £ 3 9 7 (£366) £416. 

SINCLAIR COMPUTERS 

C O M M O D O R E COMPUTERS 
C o m m o d o r e 1 2 8 £ 2 6 9 ( £ 2 4 9 1 £ 2 7 9 . 
C o m m o d o r e 6 4 £ 1 6 1 ( £ 1 5 9 ) £ 1 8 9 . 
Commodore 64 • Recorder + musicmaker 
keyboard • so f tware £ 1 8 7 (£213) £243 . 
Convortor to allow most ordinary mono 
cas se t t e recorders to be used with the Vic 2 0 
and the Commodore 64 £ 9 7 8 (£91 £11. 
Centronics printer interface for Vic20 and the 
Commodore 64 £ 4 5 (£41) £46. Disc drrve 
£191 (£1861 C217. MPS801 Pnnter £ 1 1 8 
(£121) £151 . 

A M S T R A D . A C O R N . 
ENTERPRISE A N D 
M S X COMPUTERS 
Amstrad P C W 8 2 5 6 £ 4 4 9 (£460) £550 . 
Amstrad 4 6 4 Colour £ 2 9 7 | £322) £402. 
Amstrad 4 6 4 Green £ 1 9 7 (£2301 £310. 
Amstrad 6 6 4 Colour (Special ofterl £ 2 8 7 
(£3031 £ 3 8 3 Amstrad 6 1 2 8 Colour £ 3 9 7 
(£4201 £500 . Amstrad 6 1 2 8 Green £ 2 9 7 
(£3221 £402. Acom Electron £99 (£991 £119. 
BBC Model B computer £ 2 9 9 (£2791 £319 . 
Enterprise 64 computer £ 1 7 2 (£1701 £190 . 
Enterpr.se 128 £ 2 3 3 (£2291 £ 2 4 9 3.5* 
1000K disc drives for Enterprise: single £ 1 0 9 
l£115) £ 1 3 5 . dual £ 1 9 3 (£1951 £225 . 
Goldstar MSX £ 1 1 2 (£1151 £145. Sanyo 

Sinclair pocket TV £97 (£951 £101 . Sinclair M P C 1 0 ° M S X £ , 2 ° 
QL Computer £ 1 9 4 l£196l £ 2 2 9 QL Floppy 
disc interface (see Cumana disc section below 
for suitable Osc drivesl £86 (£84) £94. Sinclair 
Spectrum Plus Comptuer 48K £ 1 2 3 (£127) 
£147. Spectrum Plus computer + casse t t e -
4 games • joystick with interface £ 1 3 9 
(£1391 £169. Original 48K Sinclair Spectrum 
£89 (£95) £ 1 1 6 Kit to upgrade the Spectrum 
to Spectrum Plus £ 3 0 (£30) £ 4 0 Microdrive 
£49 I£501 £60. RS232 interface 1 £49 If 50) 
£ 6 0 Special offer: Microdrive + Interface 1 
. 4 cartridges f 9 7 (£99) £107 . Blank 
microdrive cartridges £2 50 (£3) £4. Spectrum 
floppy disc interface (see Cumana disc section 
for suitable disc dnvesl £ 1 0 7 (£991 £109 . 
Interface 2 £ 2 0 4 5 (£20) £24 . 32K memory 
upgrade kit for 16K spectrum tissue 2 and 3 
onlyl £31 (£28) £30. Spect rum Centronics 
pnnter interface £46 (£421 £47. ZX printer has 
been replaced by the Alphacom 3 2 £61 (£591 
£72. ZX81 computer £29 (£29) £39. 

SWANLEY ELECTRONICS 
The c o m p u t e r Export Special is ts 

Dept. YC. 3 2 Goldsel Rd., Swanley . Kent BR8 8EZ, England 
Tel: SWANLEY ( 0 3 2 2 ) 6 4 8 5 1 

Official orders welcome UK prices are shown first and include post and VA T. The second price m brackets 
is lot export customers in Europe end includes insured avmail postage The third price is for r>«pct customers 
outside Europe (mcWmfl AustreUe etcI end includes injured airmail postage 

C U M A N A DISC DRIVES 
To suit disc interfaces of Swiclair QL. Spectrum 
and BBC B 3 . 5 ' 80 t r ack double sided, cased 
and with power supply single £ 1 0 9 If 115) 
£ 1 3 5 . dua l £ 1 9 3 ( £ 1 9 5 1 £ 2 2 5 . 

PRINTERS 
New Epson LX80 £ 2 4 9 (£2491 £282 . Tractor 
for LX80 £ 2 5 (£331 £53. Brother MR5 £ 1 4 8 
I fT521 £ 1 8 4 Brother M l 0 0 9 £201 (£203) 
£ 2 3 4 Slwiwa CTICPA80 £ 2 1 8 (£2221 £258. 
Cannon PW1080A £ 3 0 9 (£306) £ 3 5 6 Micro 
peripherals MP165 £284 |£283I £333. Brother 
EP22 £ 115 (£1041 £124 . Brother EP44 £ 2 2 4 
I £2201 £240 . 

D o n r c i m m i r p 
THE ULTIMATE POOLS PREDICTION PROGRAM 
• MASSIVE DATABASE Poo la winner is a sophis t icated Pools 

predic t ion aid. It c o m e s comple t e with the largest database 
available - 22000 matches over 10 years . The database updates 
automatically as results c o m e in. 

• PREDICTS Not just SCOREDRAWS. but AW AYS. HOMES 
and NO SCORES 

• SUCCESSFUL SELEC guaran tee that Poolswinner performs 
significantly bener than chance. 

• ADAPTABLE Probabilities a r e given cm every fixture -
choose a s many selections as you need for your bet. The 
precise prediction formula can be set by the user - you can 
develop and test your own unique method 

• SIMPLE DATA ENTRY All team names are in the program. Simply type in the reference 
numbers from the screen. Or use FDCGEN to produce fixture list automatically ( see below). 

• DISC MICRODRIVE COMPATIBLE Tapes supplied with conversion instructions. 
• PRINTER SUPPORT Full hard copy printout of data if you have a pnnter. 

AVAILABLE FOR Spectrum (48K). Commodore 64, VIC 30 ( • 16K), AMSTRAD. 
BBC B. Atari (48K). ZXB1 (16K), Dragon. Apple n. ELECTRON 

PRICE £15.00 (all inclusive) 

Boxed, with detailed 
instruction booklet 

F1XGEN 85/6 
AT LAST: No more struggling for hours to get the 
fixture list into the computer. FIX GEN has been 
programmed with all English and Scottish 

fixtures for 198&6. Simply type in the date, and the full fixture list is 
generated in seconds. Fully compatible with Poolswinner. 
POOLSWINNER with FIXGEN £16.50 (all inclusive) 

COURSEWINNERvs NOT JUST A TIPSTER 
PROGRAM, Coursewinner 
V3 can be used by experts 

THE PUNTERS C O M P U T E R P R O G R A M and occasional punters alike. 
You can deve lop and test your own unique winning system by adjusting the 
analysis formula, or use the program in simple mode. Coursewinner V3 uses 
statistical analysis of major factors including past form, s p e e d ratings, course 
statistics, prize money, weight, going, trainer and Jockey form etc. etc. It 
outputs most likely winners, g o o d long odds bets, forecasts, tncasts etc The 
database includes vital course statistics tor all British courses. You can update 
the database - never g o e s out of date. 

AVAILABLE FOR Spectra (4tt> Cownodocs 64. BSC (B), AKSTRAD. Alan (481) Ape* 0 
PRICE £ 1 5 . 0 0 (>11 inclturive) tachadee r u t AND National Bast versions. 

Send Cheques/POs for return of post service to 

phone 24 hrs SOFI"\X'ARK Ph°r\e 24 hrs 

37 COUNCILLOR LANE. CHEADLE, CHESHIRE. S 061-428 7425 
(Send tor Sua list ot oar software) 
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Disc Cat 

(continued from page 9!) 

to extract the i n f o r m a t i o n about 
the ca ta logue f r o m the disc. 
Perus ing m y copies o f the 
BBC 's O S guides it seemed 
possible bu t ted ious to o b t a i n 
the i n f o r m a t i o n by m a k i n g a 
series o f system calls — the f i rst 
to ob ta in the disc cata logue and 
subsequent calls f o r each f i le i n 
the cata logue. T h e o f f i c i a l w a y 
however is not a lways the most 
e legan t . O n e o f f i c i a l c a l l , 
• I n f o * . * , w o u l d y i e l d the 
r e q u i r e d i n f o r m a t i o n b u t 
d i s p l a y t o o m u c h o f t h e 
i n f o r m a t i o n o n the screen, a nd 
w i th a f u l l d i r e c t o r y o v e r f l o w 
one fu l l screen. 

It is here where the w o n d e r f u l 
f l e x i b i l i t y o f t h e B B C ' s 
operat ing system came to the 

(listing continued from page 91) 

1760FOR loop = » TO no f l l « - l 
1770fil*naa** • f«.»»t n « * ( l o o » J 
1780y = (loop DIV 3) • 10 
1790K = 3 • {loop MOO 3)* 13 
IBlWP&IKTTABfx ,y If i lenaae* 
It lWOI formatted three acroea 
1820NEXT loop 
1830' no f i l e . 
1840OEF FN get .naae(ordinalI 
1850REM return f l l e n a a e f r o * B*aory 
1860*ddr**s = data* * (ordinal) •«< 
I8701*nf • 0 t*ap* » " 
18MREPCAT 
18901«ap* » leaps • CNR*(»*ddr**e) 
I9001enf t lent • 1 
1910eddreae = addraai • 1 
1924UHTIL lent ! I I C« >(addrees) : 
1930= IMP! 
1940OEF PROC.change 
1950PRIHTTAB(0,23)CHR*( 136)"CHAMGE DISC 
TO CCWTIHUE . 
1960REPEAT 
I970key • GET 
1980UHTIL key = 32 
199CPRIKTTABI0,23)STR1NG*(39." " ) . 

rescue. Issue the * I n f o ca l l and 
t rap the i n f o r m a t i o n re tu rned 
be fo re it gets t o the screen. 
S p e c i f i c a l l y d i r e c t i t t o a 
reserved area o f m e m o r y , where 
the f i lenames can be ex t rac ted 
for display on the screen and the 
rest o f the i n f o r m a t i o n he ld 
avai lable fo r f i l ing . I t is possible 
to do th is as mos t ope ra t i ng 
system rou t ines are vec tored 
th rough the user R a m , a l l o w i n g 
t hem to be t r apped . 

H a v i n g wr i t ten and tested this 
par t o f the p r o g r a m , I then 
s tar ted to consider in mo re 
de ta i l the s t ruc tu re o f the f i l e 
w h i c h w o u l d c o n t a i n t h e 
i n f o r m a t i o n . A s the size o f the 
f i le was i nde te rm ina te , a n d the 
i n f o r m a t i o n had to be presented 
in a cer ta in o r d e r , it seemed 

sensible to m a i n t a i n an o rde red 
file. 

There are t w o choices w h e n 
d o i n g this. T h e most o b v i o u s 
way w o u l d be to h o l d an 
o r d e r e d l ist o f d isc t i t l e s , 
f o l l o w e d by an o rde red list o f 
f i lenames. Simple to understand 
but d i f f i c u l t t o i m p l e m e n t . 

I f a new disc o r f i l ename had 
to be added to the list it w o u l d 

result in a great deal o f shu f f l i ng 
o f i n f o r m a t i o n o n the disc. T h e 
second m e t h o d o f s t o r i ng an 
o rde red list is m o r e d i f f i c u l t t o 
unders tand an d code but m u c h 
easier t o imp lemen t o n a f i l i n g 
system. 

T h e i n f o r m a t i o n is physical ly 
s tored in the sequence it is 
co l lected in . Assoc ia ted w i t h 

pointer 

8 

I n f o r m a t i o n 

filename DDDODDD 
(and end o» list) 

{ b ) a n e r a d d i t i o n o . m e B B B B B B B 

Record Pointer 

8 

9 

0 THEM PROC .reaova(42.42) 

32 

PRESS SPACE 

2010OEF PROC H l a c t l a n i 
2020REH aalacta f l l e a froa l t a t for incluaion/exclue i 

cm 
2030poe » 0 
J040on* t -)" o f f * ' r 
205»RINTTAB( 1. 10)on* 
206WRIKTTABI14.10)of f* 
2070R.EM atar i with f l r a t f i lanaa e 

EPEAT 
key = GET 

2100IF key • 139 THEH PR0C.»OTE<-1) 
21101F key = 130 THEH PR0C.H0VK I) 
212CREM up/down errow key* 
2130IF kay = 127 THEH PROC saud9e(poe> 
214WEK delate key 
2150UHTII kay = 13 
21&0CHOPRIX: 
2170GEF PROC ftJVEt dIr I 
2180REM aove froa one f i l e to next 
2190IF idir = -1 AHO poa = 4> OR <dir • 1 AW poj = a 

axi THEN ENDPROC 
2200, « <pot DIV 3) • 10 
2210x • I • tpoe rKC 3) • 13 
2220PRIMTTABlx.y|- ":PRIMTTABix«12.y• 
2230REM uraark current f i l e 
i24fr«s • poa«dir 
22507 = I poa DIV 3) • 10 
2 2 6 0 X a l . ( p o a N 0 0 ) l • 1 ) 
2270PRII»TTAl(K.y)on» : PRIirTTA»(«*12.y)off* 
22MRB1 a ark naxt f i l e 
12NOBHOC 
2300DEF PROC.aaudoatpoa) 
2310REH aark a f i l e a* excluded/included 
2320addraaa * data* • poaa40 
2330REH f l r a t character fo f l l a n a a * 
2340y a (poa DIV J> . 10 

2330k » 2 • ( poa MOO 3) • 
23601F (Taddreaa AMD 460) 
ELSE PROC.reaove(32,32) 
2370REJ1 f lashed -toy high b i t . e i t h e r mark for axc lua io 

n or reaove aark* 
2380?eddreaa • Taddreaa EOR 480 
2390REH Chano* f l a g 
2400SMDPROC 
2410OE7 PROC r e a o v e ( o n . o f f ) 
2420REH eata or raaovaa deleted aarkera 
24J0RRIMTTAB(x,y)CMR*(on) 1 PRIHT7AB(x*10.y)CKR*(of f> 
2440KMDPROC 
2450CEF PROC.f l le l t 
2460REM f i l e dlac t i t l e and f l l e a f r o a c a l l 
2470channal a OPEHUP('f1lecat") 
2480RBOC. f1 lanaaa 
2490RD1 t i t l e 
2500RROC_f l l a n ^ e a 
2510RD* f l l e a 
2520CLOSE acharvnel 
2 5 30EMDPROC 
2540OEF PROC.fit anaaa 
2550REH f i l e dlac t i t l e 
2560eitant * FH extent 
257CREH raturna length of f i l e 
2300ptr* » 0: old_ ptr* a p t r * 
2590REPEAT 
26001ast ptr* a old_ptr* 
2610old_pti* = ptr* 
2620PTR achartnal • p t r * 
2630ptr* > BGrr achannel • 256 a BGET a channel 
2640REH fol low chain of polntera 
2650thle.no* a CMR*(BGETachannal)»CHR*(BC«Tachannel)• 

CHR*(BCET*channel> 
2660thla_tlt la* = : lan a 0 
2670REPEAT 
2680byte i BGCT * channel 
2690IF byte <> *FF THEH t h l a . t l t l e * a t h l e . t l t l e * • C 

K8*(byte) : len * len • 1 
2700UWTIL byte • AIT 
2710REH recover tnforaat lon 
2720UKTIL dlac_no* <= th le .no* OR p t r * = 4FFFF 
2 7 30REH e i ther dlac maber exceeded or chain ended 
27401F thla .no* =diec_no* TMEH PROC_no_changa 
27S0IF dlac.po* > thla .no* THEH PROC.append ELSE PROC 

_ Inaer t 
2760EHDPROC 
2770OCF FH.extent 
2780RD1 returne length of f i l e in charactere 
2790PTR acharviel = 5 
2O00racorda = BCrTachennal • 256-BGET achannel 
2810= 33 a recorde 
28200EF PROC.no.Changa 
2830REH dlac niabere Batch 
28401F t h l a . t l t l a * = d i a c . t i t l e * THEN EHOPROC 
2850PTR achannel = ptr*»S 
2860TOR loop > 1 TO LEH(dlec.naaw*> 
2870BPUT achannel.ASC(MID*<dlac_naaa».loop,1)> 
2880MEXT loop 
28906PUT achannel, »FF 
2900REM overwrite t i t l e and end Barker 
2910ENDPROC 
2920OEF PROC.lr.aart 
2930REM inaert dlac t i t l e into chain 
2940PTR a channel a l a s t . p t rX 
2950BPUT a channel, extant HOD 256 

Informat ion 

filename DODDODO 
(and end of Ust) 
ftlename BBBBBBB 

(continued on next page) 

29606PUT a channel, extent DIV 256 
2970tlEn aat laat pointer to current eof 29MPTR achannel ' extent 29906PUT achannal.old.ptr* MOO 256 
MeeePUT achannel .old. Ptr* DIV 256 
3010CEM et current eof write exiettng pointer 
1020PROC atore.naae 
J0J0REM followed by reat of info 1040EHDPROC 
)0'.0OEF PROC.append 
)060RX!1 append t i t le to liat 
3070PTR achannel = old.ptr* 
(0O0BPOT achannel.extant WOO 256 
3090BPUT achannel.extent DIV 256 
1100REK aet laat pointer to aof 3110PTR a channel = extent 
31208PUT achannel ,4FF 
3130P.PUT achannel.4FF 
3140P.EH at currant aof write nulla 
3150PROC.atora.naae 
316WEH followed by new information 
3170KHOPROC 
3ie«0EF PROC atore naae 
J190PEM store new diac t i t le )200t«Bp* • dlac no»*di*c_ti t le*«CW*(»fF i 
3210FOP loop = 1 TO LEH(teap*i 3220BPU7 achannel.ASC(MlD*!teop*.loop.1)) 
32J0HeXT loop 
3240PRCC added. I 
3250RETI inrreaae no of racorda 
'260CMPPRC'.* J270OEF PlĥC added 1 
3260KEM increnent record counter on file 3290PTP achannei = 5 
•300BPUT * channel. ;record*M> M'3D 256 )J10«PUT a channel. (record* • 1 OIV 256 J320EHDPRCC 
3 310OCF PROC.fllenaxaa J340PEK rroc«aa filenaaes froa the diac 
33S0VDI* 15 J36CRE71 enaur* acr*«n can scroll 
3»70f Ptr* data* 
3380REPEAT 33901F (7f ptr* AND 490) • e THEH PROC -lô on* 
3400REM i«nore files with first hiih bit 
3410f..ptr* = f ptr*«40 
3420UNTIL f ptr* >= top .data 34 30ENDPROC 
1440DEF PROC do .one 
3450RE71 proceaa on* filanaae 
3460fu!I naae* < " 
3470TCR loop =' 0 TO 9 34»0full.r.aa** • full naa** • CHR*( f .ptrVMoop) 34V0NEXT loop 
)500full.naaa* = full naa** • diac.no* 3510FCR loop • 14 TO 34 3520ch*r» « CHR*<f ptr*?loop) 
3530IF char* <> ' THEN full naae* * full.naM* • ch ar* 
3 540HCXT loop 3550aaal1 naa** < MID*(fulI.naae*.3.8) 
3560REH full naae* lncludea * ASCDEFC plua dlac n̂ aib* 

(listing continued on next page> 
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Disc Cat 
(continued from previous page) 

each i tem o f i n f o r m a t i o n o n 
record is a po in te r to the next 
i t e m o f i n f o r m a t i o n i n 
sequence. T o ad d a new record 
and preserve the sequence y o u 
o n l y have t o c h a n g e t w o 
po in ters . 

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 p r o g r a m 
keeps a 33-byte record. The first 
two bytes are the record po in ter . 
For a disc t i t le the next three 
characters ind ica te the disc 
number in Asc i i , an d the disc 
t i t le fo l lows terminated by & F F . 
F o l l o w i n g the po in te r there is 
the filename. This is always nine 
bytes long padded out by spaces 
i f necessary. T h e f i l ename is 
f o l l o w e d by i ts disc n u m b e r as 
above a nd 12 fu r t he r bytes 
g i v i n g t h e l o a d a d d r e s s , 

(fisting continued from previous 
page) 

excurs ion address an d size o f 
f i le . 

T h e f i rs t t w o records are 
dummies used t o start the disc 
t i t les cha in an d the f i lenames 
cha in respect ively . Bytes 5 and 
6 o f the f i rs t record are also 
used to ind ica te the cur ren t 
length o f f i l e in records. 

T h e u t i l i t y o p e r a t i o n is 
s t r a i g h t f o r w a r d . I t starts by 
ask ing f o r the d r i ve to be 
entered, the disc n u m b e r and 
the disc name. W h e n these have 
been ve r i f i ed y o u are inv i ted to 
insert the disc t o be processed. 
Y o u ' r e g iven a list o f f i les and 
a chance t o swi tch discs back . 
O n a dua l -d r i v e system, sw i t ch 
the disc in and out o f the second 
dr ive. 

A f i le o n the d isp lay is 
h igh l i gh ted by a pa i r o f a r r o ws 
o n the screen. T h e h igh l i gh ted 
file can be changed using the up 
and d o w n a r row keys. A file can 
be deleted f r o m cons ide ra t ion 
using the delete key. A deleted 
f i le is s h o w n enclosed by stars, 
( * ) . A deleted file w h i c h is 
h igh l i gh ted can be restored by 
using the delete key aga in . 

W h e n a l l is t o y o u r 
sat isfact ion press Return to start 
f i l i n g the deta i ls . A s each f i l e is 
processed its name is s h o wn o n 
the screen. A s ide-product o f 
this p rog ram shou ld be a test ing 

o f you r disc system. 
A f t e r a l l the f i l i n g has been 

done , the screen reverts t o 
ask ing f o r d r i ve n u m b e r , disc 
n u m b e r an d t i t le . M o r e discs 
can thus be processed in one 
session. T o conc lude the session 
enter the disc n u m b e r as 999. 

T h e p r i n t r o u t i n e star ts by 
ask ing f o r a ca ta logue t i t l e a n d 
a date reference. T o sk i p the 
p r i n t o u t , enter " n o n e " as the 
cata logue name. T h e ca ta logue 
w i l l be presented as a list o f 
discs and titles in numer ic o rde r , 
f o l l owed by the list o f f i lenames 
in a lphabet ic o rde r . T h e list is 
paged w i t h headings, f oo t i ngs 
an d a page c o u n t . T w o p r i n te r 
c o n t r o l c o d e s c a n * g i v e 
deta i ls . 

T h e p r i n t o u t r o u t i n e can be 

ex t rac ted f r o m the rest o f the 
p r o g r a m and used in i so la t i on . 
A p a r t f r o m one par t it is a l l 
con ta ined in the f i na l sect ion o f 
t he p r o g r a m s t a r t i n g w i t h 
P R O C - p r i n t o u t . A d d t o th is 
F N - g e t i n , P R O C — del t and 
FN-ceak and the r o u t i n e can be 
a p p l i e d i n i s o l a t i o n . 
A l t e r n a t i v e l y f o r a d d i t i o n a l 
copies o f the cata logue load the 
w h o l e p r o g r a m a n d t y p e 
P R O C - p r i n t o u t f r o m t h e 
keyboa rd . 

O n e f i n a l a n d r a t h e r 
i m p o r t a n t p o i n t . A s new f i les 
arc added the ca ta logue f i le 
Fi lecat has to g r o w . T o a v o i d 
" c a n ' t e x t e n d " e r ro r s , and 
preserve y o u r da ta in case o f 
f i l i n g system accidents , take a 
b lank d isc, copy the Fi lecat 
p rog ram an d the current Filecat 
f i le t o i t , in tha t o r d e r . 

r p lus • I H f O d e t a i l * 
3570REM M « U i-.aaa* * • ABCDEFC 
35f l *a id .naae* • HI Dei f u l l n a a e * . 1 . 1 ) 1 
3590REH • l d . n a w l inc ludea • A8CDEFG p l u * d iac nuaber 

(freerrioica « FN o n * . f i l e n a m e 
3610PRIHT doing ' ; a i d nasa* . TAB! 2 6 ) * " 
3620PROC M l * f t l e ( c h o i c e ) 
)6 I0CNDPROC 
3640CEF F N _ o n a _ f i l e n » a 

decide what to do wi th f i l a r o a e 
3660pt r * * 33 : o l d p u t » p t r * 
M l l u i . d K i i t o d • TRUE : Ba tched • FALSE 
36S0extent * FN . ex tan t 
3690REPEAT 
3 7 0 0 1 e e t . p t r * x o l d . p t r * 
37l0r , ld p t r * • p t r * 
3720PTR echannal = p t r * 
J 7 » p l r X • BGtT echannel • 256 • BGET echennel 
J740REK f o l l o w c h a i n o f p o i n t e r s 
J 7 5 0 t h i * f u l l s • — 
3760FOR loop = 1 TO 31 
3 7 7 0 t h l * _ f u l l * « t h i a . f u l l * • CHR»(BGET echannel> 
3700NE3CT loop 
3790 th le_aae l lS • MID*( t h i a . f u l I S . 3 . 6 ) 
)ee0th la_BldS = M I D C d h l a f u l l S . l . 1 0 : 
l e i e o m f u l l , a i d and m i l corraapond to above 
3 e 2 0 t h l * _ d l a c * x H I D * ( t M e _ f u l l * . 1 0 , 3 ) 
! 8 !«._-, decided « FN. d a n da 
>«40REM f i m e h e d r a t 777 
3B50UNTIL NOT(u i .dac idad) 
>860- un dec!dad 
)670DEF FN _ dec 1 da 
IBaeiF p t r * = SFPFF THEN x 1 REM appand 
)69» IF t h i a . f u l i s . f u l l . n a a e * THEN • 2 : REM do noth ins 
)9®0IF tit la a i d s • a i d K M ! THEN • J : REM o v e r w r i t e 
391* IF m i l n a t l < t h i a a a a l l * THEN x 4 REM l n e a r t 
39201F m i l r w l • t h i a a a a l i a AND ASCCfull naaa*> 

< ASC< t h i a f u l l S ) THEN » 4 REH n i e a r t 
J930IF ASC<ful l naae* ) * A S C I t h i a . f u l 1 * ) AND e a a l l . n e 

me* = t h l a . x a a l l * AND d l a c . n o * < t h i a diacS THEN x 4 
3940' T M : REM coat inue t e s t i n g 
3950REH a a* t e x t for e x p l a n a t i o n I ' M 
3M0DET P R O C . f i l a . f l l e i d e c c l a i o n ) 
3970RD1 take a c t i o n a f t a r daac la lon 
3960IF daactaton ' 1 TMEN PROC.appand.fi l a 
3990IF daac ia ion = 3 THEM PROC ovar f i l a 
4 M 0 I F daac ia ton > 4 THEN P R O C . i n e e r t _ f i l a 
4010CNDPROC 
40200IF PROC. appanel f t l a 
4030PTR eel m a i • o l d p t r * 
4040BPUT ecnannal . ex ten t MOO 266 
40508PUT echannal . ex ten t OIV 266 
4060GEM aat l a a t pointer to cur ran t aof 
4070PTR achennal = az ten t 
40fleBPt7T echannal . i^F 
40906PUT achannal . IFF 
41BMJLT and aat p o i n t a r a t c u r r a n t aof to n u l l 
4110PROC f i l i n g f i l a 
4120REM than add d a t a i l a at and 
4130ENDPROC 
4140OEF PROC.inaart f i l a 
415WTR echannal : l e e t . p t r * 
41606PUT e c h a r o a l . ex ten t MOO 256 
41708PUT echennel . ax tan t DIV 266 

4 180GE71 aat l a a t po in te r to c u r r a n t aof 
4190PTR echannal « ex tan t 
4 200BPUT achannal . o l d . p t r * MOO 2 )6 
421WPVT achannal . o l d p t r * DIV 266 
42 20GEH and po in ta r a t c u r r a n t eof t o e x i s t i n g l i n k 
4 2»(WR0C f i l i n g f i l e 
424WEH than add d a t a i l a at and 
4 2MEIOPROC 
4260CEF PROC f i l i n g f i l a 
4270RD1 add f u l l d a t a i l a to cur ran t aof 
4 2 e e r c * LOOP = 1 TO 31 
4 2 9 0 W W echannal ,ASC(HID*( f u l 1 n a a e * . loop . 1 > I 
4 >eenexT loop 
4310PROC addad . l 
I 1 2 W D 1 increaant racord counter 
4 330ENDPROC 
4 340OEF PROC p r i n t o u t 
4350RE71 p r i n t out f i l a d d a t a i l a 
4 )fr®on • 14 
4370off : 0 
4IB0WD1 eapheaieed p r i n t e r coaaanda 
4 390paga • 1 
4400RD* page ncabat 
4410PROC.print in 
44 29REH 'jat input f r o a uear 
44301F t i t l a S • none THEN ENDPROC 
444«VX>U2.21 
<4"-««Ef1 p r i n t e r on screen o f f 
446«channel r OPEHUP' f i l a c a t > 
4470PRCT i ndax 
448iM<En w r i t e indax 
44-WROT t i t l e s 
4 1 M n a i w r i t a t i t l e * 
4S10VOIJJ.6 
4^20REM p r i n t e r o f f a r raan on 
4V««CL0SE a^ 
4S40CNOPROC 
4SM0EF PROC. p r i n t i n 
4 iMREH eat uaera t l t l e a for p r i n t o u t 
4I70CLS 
45eerc« loop > i TO i 
4 iMPRINTTAS( t .# * loop)CHSe( 1 4 1 1 ' D l e c . c a t p r i n t o u t 1 

4 6 « e e R i i r r T A » < e . ) ^ i o o p ) C H R * ( i 4 i > - T i t i e : 

44iePRINTTAB(#.S* loop)CHRS(141)"0ata : 

462MEX7 loop 
4630REM f o r e a t acreen 
4 6 4 0 t 1 t l a * ' F H . e e t l n ( 6 , 4 , 2 0 , F A L S E ) 
4650dataS • F N . g a t i n ( • . « . 2 0 . F A L S E 1 
4660RO1 eat uaera InRut 
4670ENDPROC 
4SS0DEF PROC.index 
4690REM p r i n t o u t Index 
4 7 0 0 l i n a • FN.haadlne 
4710BU1 a t a r t w i t h page haader 
4720PTS echannal • 0 
4 7 ) 0 p t r * x BOETachannal • 2S4 •RCETechannel 
4740BEPEAT 
47S0PTR echannal • p t r * 
4780pt r» x BOETechannal • 2S6 •BGETechannal 
4770RO1 f o l l o w c h a i n o f p o i n t e r s 
H M m a l x CHRSIBGETechannal )»CHRe(BOETechannal > * 0 ® e 

(BOETecharmel) 
479#dlecS » — 
4 1 W U H AT 
4S10chr x BQET#channel 

4820IF chr <> SFT THE* dlece • d i s c * • CHR0(ekr l 
4630yNTIL ohr a IFF 
4S40REM r e t r i e v e d e t a i l s 
4S10PRI NTTABf I S ) ; : VDO1. on: PR I NTn"*S;" ' i d i a c S VD 

01.off 
46601ina • l l n e * l 
4S70IF l i n e = SS AND p t r * <> trtTt THEN PROC.foot ins 
4680REH paga f u l l 
4SMUNTIL p t r * x UTfT 
4 900PROC.footer 
4910SEM p r i n t foo te r readr for naw papa 
4920KNDPROC 
4930OEF FN.headine 
4940REM haader on paga 
4 9 1 0 M I N T ' TAB( 2 5 ) . : VDU1, on. PRINT: * INDEX ' i t l t l a S : V 

D U l . o f f 
4960PRINT- " 
4970 i 6 
4990OEF PROC.footIng 
4990REM p r i n t foo te r and haadar of next paga 
i0»0PROC.footer 
50101ina x FN.heading 
502MNDPROC 
50J0OIF PROC.footer 
;e4«REJ1 p r i n t foo te r only 
S950RIPCAT 
S0S0PRINT 
50701 ina • l l n e M 
5000UNTIL U n a • 66 
5#90SEH goto end of paga 
5100PRINTTABI S) ; : VDU1 .on PRINT' paga - . STRS(page l iTABl 

26>data* VDU1.off 
6110paga x paga • 1 
6120ENOPROC 
6130DEF P R C C . t l t l a a 
S140REK p r i n t o u t f1 lanaaaa 
61601ina • PN.heading 
6160RE71 a t a r t w i t h header 
6170PTR echannal • 33 
61O0ptr* x BGET •channel • 266 • BGETechannal 
6190REPEAT 
5200PTR echannal x p t r * 
6 2 1 0 p t r * • BCETechannal • 266 • BCETechannal 
5220RE71 f o l l o w c h a i n o f p o i n t e r a 
6 2 » n « a » x " S24W0R loop x J TO 10 
5250naaa* ' naaa* • CMR*(BGET achannal ) 
6260MEXT loop 
5270nvaa* s CHR*(BGETechanneII • CHR* IBGETechannel) • 

CHRS(BGETech anna.> 
62S0nta l * = CHRS(BGETachanna1) • CHR*(BGETech anna1) • 
CM)*(BGETechannal I • CHRSI BCETechannal) 
5290nia2* = CHR*(BGETachanne1> • CHS*(BGETechannal) • 
CHR*(BCETechannalI • CHR*IBCETechannal> 
5 3 M n i e i M x CHR* (BGETechannal) • CI«»<BGITachannel) • 
CKR*(BOETechannal I • CHRSIECETachamal) 
5310RE31 recover I n f o r m a t i o n 
5320PRINTTAB! 20>naae*. n u r t . • ' m a l l l ' ' i n i « 2 * 

; • mai3* 
53)0REn and p r i n t i t out 
53401ina x l i n e - : 
53601F l i n e • 66 AND p t r * <> 4FFFF TMEN PROC.footing 
5360RE21 paga f u l l 
5370OIPTIL p t r * x 4FFFF 
5360PROC.footer 
5 3 » » E « f i n t a h o f f 
5400ENDPROC 
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his powerful half-
volley rattles the cross-

bar, the ball returns, 
floating menacingly 

above the „ 
penalty m l 

chip in a teasing 
^ cross-ball to his 

advancing 
iSf i i team mate 

in the 

J l / Match Day is no ordinary 
' > soccer game. Blistering 3-D 

/ action, total animation and 
/TAW automatic camera scan 

/ ' * are just some of the A 
V v intricate techniques XML 

which make J / ^ M i 
V ' \ Match Day ^ H l 
* i the league 

leader of soccer < ^ ^ I 

Now follow the 
Action": ^ ^ ^ ^ ^ ^ 

area 
and your star 
striker seizes 

this half-chance 3L. J ^ ^ Your striker 
^ traps the ball from 

a perfectly placed corner-kick, 
takes on the defender and dribbles 
neatly round him making space to 

to head the 
* decisively 
• k into the 

^ b a c k 
• of the 

^ • n e t . . . 
.. GOAL! | 

six-yard box. There 
is no time to control 
the ball, your player must commit himself1 

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! 

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: WOOUHORTH W H S M l T H , @ ) , r m m M i , LASKYS, R u m b e l o w s . ^ & J l f I T f 
Spectrum Shops and all good software dealers. Trade enquiries welcome. 
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THE 520ST. OVE 
AVON BRISTOL CHESHIRE CHESTER 
Computer Exchange. Laiky* 
AVON BRISTOL CHESHIRE CREWE 
Laaky*. Wootton* TV 
AVON BRISTOL CHESHIRE WARRINGTON 
Radford Hi Ft Warrington All Computers. 
REDS BEDFORD CHESHIRE WILMSLOW 
Bedford Computer*. Fair hurst Instrument* Ltd. 
BEDS LUTON CLWYD WREXHAM 
Hobbyte Ltd. Micro Computer World. 
BEDS LUTON CLWYD WREXHAM 
Laakya. Micro Computer Centre. 
BELFAST CO.DF.RRY 
CEM Miero-CotnpuU'r Service® Ltd. Donaghy Brothers 
BELFAST CO. DOWN WARREN POINT 
Computer All Ltd. Vision* Video. 
BELFA8T CO. DURHAM 
Education Company Ltd DARLINGTON 
BELFAST Darlington Computer Shop. 
Ideal Radio DERBYSHIRE 
BELFAST CHESTERFIELD 
NPO PAW Electronic* 
BERKS READING DEVON EXETER 
HMV Micro Shop. Lasky*. 
BERKS. READING DEVON PLYMOUTH 
La*ky* I.asky* 
BERKS SLOUGH DEVON PLYMOUTH 
Usky . Syntax Ltd 
BERKS SLOUGH DORSET BOURNEMOUTH 
Silicon Chip. I .an (down* Computer Centra*. 
CAMBS CAMBRIDGE DORSET POOLE 
Cambridge Computer Store Lantdowne Computer Centra*. 
CAMBS CAMBRIDGE ESSEX COLCHESTER 
L**ky*. Colchester Computer Centre. 
CAMBS PETERBOROUGH ESSEX COLCHESTER 
Laaky*. Capricorn Computer*. 
CENTRAL FALKIRK ESSEX COLCHESTER 
Microplu* Lasky*. 

ESSEX HARLOW 
Achtcr Instrument* Ltd. 
ESSEX HARLOW 
Laiky*. 
ESSEX ROMFORD 
Laakys. 
ESSEX SOUTHEND 
Lasky* 
ESSEX SOUTHEND 
Estuary Computers. 
ESSEX WESTCUTP-ON SEA 
Sterling Retonrces. 
FIFE GLENROTHES 
Computer Service* (Scotland) Ltd. 
GLOU8 CHELTENHAM 
Laakya 
GLOU8 GLOUCESTER 
Lasky*. 
GRAMPIAN ABERDKRN 
Laaky* 
GRAMPIAN ABERDEEN 
Micro check. 
GT. MANCHESTER BOLTON 
Computer Annex. 
GT. MANCHESTER 
FAILWOODFIELD 
Mighty Micro*. 
GT. MANCHESTER 
MANCHESTER M4 
Laskys. 
GT. MANCHESTER 
MANCHESTER Ml 
Uakys. 
GT. MANCHESTER 
MANCHESTER 
Lewis'* Ltd (Sound * Vision). 
GT. MANCHESTER 
MANCHESTER 
NSC Compute rsh ops. 

GT. MANCHESTER STOCKPORT 
New Mills Micro Centre 
MERSEYS1DE LIVERPOOL 
Lt"*tA Ltd (Sound & Virion). 
GWENT F.BBW VALE 
Computability. 
HANTS PORTSMOUTH 
Mkrocholce. 
HANTS SOUTHAMPTON• 
AMS System* Limited 
HANTS SOUTHAMPTON 
Lasky* 
HERTS ST ALBANS 
Hobbyte Ltd. 
HERTS WATFORD 
Laskya. 
HIGHLAND INVERNESS 
Nova Computer*. 
HUMBEHSIDK HULL 
Golding Computer Service*. 
HUMBERSIDB HULL 
ToronxoTTvwb VSorM, 
KENT BECKENHAM 
Transform Ltd 
KENT BEX LEY HEATH 
U»ky«. 
KENT BROMLEY 
Usky*. 
KENT MAIDSTONE 
Kent Microcomputers. 
KENT MAIDSTONE 
U*ky» 
KENT ORPINGTON 
Lever Computers. 
KENT SEVENOAKS 
Chalk Hill Computers & 
Office Supplies. 
KENT SWAN LEY 
Swmnley Electronics. 

KENT 8IDCUP 
Silica Shop 
KENT WELLING 
K.E.C.M. Computer* 
LANCS ACCRINGTON 
PV Micro. 
LANCS BLACKPOOL 
Lewi*:* Ltd (Sound & Visioo) 
LANCS BOLTON 
Computer World. 
LANCS BURNLEY 
Bytes And Piece*. 
LANCS DARWEN 
Graham* Micro Shop. 
LANCS LANCASTER 
Castie Computer* 
LANCS LANCASTER 
Onlin* Computer Services. 
LANCS OLDHAM 
Home * Business Computer*. 
LANCS PRESTON 

LEICS HINCKLEY 
Leigh Computer System*. 
LEICS LEICESTER 
Dimension Computer*. 
LEICS LEICESTER 
May'* Hi F1 Ltd. 
LEICS LEICESTER 
Lewirfu Ltd (Sound & Vision) 
LEICS LEICESTER 
Leaky*. 
LEICS LEICESTER 
D s u Meat 
LINCS GRANTHAM 
OakLeaf 
LONDON BROCKLEY 
Horoeview V»d*o 

LONDON NW4 Lssky*. 
LONDON NWJ Zoocnaoft. 
LONDON 8WI9 LEWI8HAM 
Laaky*. 
LONDON W5 EAUNG 
Lanky*. 
LONDON W» MA IDA VALE 
Micro Monde Ltd. 
LONDON Wl Compuface Ltd. 
LONDON Wl Laiky*. 
LONDON Wl Laiky*. 
LONDON Wl Micro Anvika. 
LONDON Wl Silica Shop. 
LONDON Wl Selfridfte*. 
LONDON Wl 
Computer* of Wlgmore St. 
LOTHIAN ED1NBUROH 
Lasky. 

LOTHIAN EDINBURGH 
Silicon Centre. 
LOTHIAN EDINBURGH 
The Game* Master Ltd. 
MRRSRYSIDE LIVERPOOL LI 
Lasky* 
MERSEYSIDE LIVERPOOL L2 
Lasky* 
MERSEYSIDE SOUTHPORT 
Central Studio* 
MERSEYSIDE ST HELENS 
Micro man Computer*. 
MIDDLESEX ENFIELD 
Jennuif t Store* Ltd 
MIDDLESEX ENFIELD 
Ijuky*. 
MIDDLESEX NORTHWOOD 
Screen*. 



ATHE ATARI 520ST 

Personal Computer 
has a list of qualifications as 
long as your arm. 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 
eas i ly with o ther 

computer products. 
The ST which presents 

itself in smart modem styling 
comes with powerful BASIC 

, IFIED AND UNDERPAID. 
MIDDLESEX PfNNER 
P i II Micro 
MIDDLESEX RUISLIP MANOR 
IntK-h Software Ltd. 
NORFOLK GT YARMOUTH 
7k* Micro Shop 
NORFOLK NORWICH 

; TKnmite (Spe<trum). 
N.YORKSHIRE YORKS 

I L-kjv 
N.YORKSHIRE YORK 

fe" Mimfecwtx* 

N. YORKSHIRE YORKS 
lak Computer Centre. 
X.YORKSHIRE RiPON 

' Aniur Y*t*» Lid 
NOTTS HUCKNALL 

* 8 F Electronics. 
NOTTS MAN8P1ELD 

! UBMM Computer* 
NOTTS NOTTINGHAM 
hue. 
NOTTS NOTTINGHAM 
Ui,, 
NORTHANTS NORTHAMPTON 
Ukj, 
NORTHANT8 NORTHAMPTON 

1 Hum? Computer* 
NOTTS REDDINGTON 
0* Computers 
OXON HBAD1NGTON 

Computer. 
OXOVOXFORD 

OXON OXFORD 

ORKNEY STROMNRSS 
; (topped. 

PERTHSHIRE BI.ACKFORD 
Silicon Glen Ltd 
SHETLAND LERWICK 
Tomorrow* World 
S. GLAMORGAN CARDIFF 
Cardiff Micro Computers. 
S.GLAMORGAN CARDIFF 
l.*»ky* 
8. GLAMORGAN CARDIFF 
South World Compute™. 
S. YORKSHIRE DONCASTBR 
Danuro Computer Systems. 
S. YORKSHIRE ROTHKRHAM 
Rotherharo Computer Centre. 
8. YORKSHIRE SHEPFIRLD 
Just Micro 
8. YORKSHIRE SHEFFIELD 
Lanky* 
STAFFS. STOKE-ON-TRENT 
Lewis's Ltd (Sound & Vision) 
STAFFS. STOKE-ON TRENT 
Town Computer*. 
STRATHCLYDE GLASGOW 
Latky*. 
STRATHCLYDE GLASGOW 
LewiaV Ltd (Sound k Vision). 
8TATHCLYDE GLASGOW 
Umtsoft 
SUFFOLK SUDBURY 
Sudbury Microoystomj. 
SURRBY CROYDON 

SURREY FARNHAM 
Famhnm Computer*. 
SURREY GUILDFORD 
Laskyi. 
SURREY KINGSTON 
Laskys. 

SURREY LEATHERHEAD 
Evergm-n Ltd. 
SUSSEX BRIGHTON 
Brighton Computer Exchange 
SUSSEX BRIGHTON 
Brighton Computer Centre. 
SUSSEX BRIGHTON 
Laskys 
SUSSEX CRAWLEY 
Laskys. 
SUSSEX WORTHING 
Data Direct 
TAYSIDK DUNDEE 
Cursor Keys. 
TAYSIDE DUNDEE 
Micrwnani* 
TAYSIDE PERTH 
V1CS. 
TYNE AND WEAR GATESHEAD 
Currie & Nlaughn 
TYNE AND WEAR 
NEWCASTLE UPON TYNE 
Laakjrs. 
WARWICKS LEAMINGTON SPA 
Spa Computer Centre. 
WARWICKS NUNEATON 
Micro City. 
WARWICKS NUNEATON 
Warwick Computer* 
W. MIDLANDS BIRMINGHAM 
U*rl»> Ltd (Sound & Vision). 
W. MIDLANDS BIRMINGHAM 
Software Express. 
W. MIDLANDS BIRMINGHAM 
L^kys 
W..MIDLAND8 BIRMINGHAM 
Le« Computers. 
W. MIDLANDS COVENTRY 
Coventry Micro Centre 

W. MIDLANDS COVENTRY 
Laaky* 
W. MIDLANDS DUDLEY 
Central Computer*. 
W. MIDLANDS 
WOLVERHAMPTON 
Laskys. 
W. MIDLANDS 
WOLVERHAMPTON 
Micro Business Centre. 
WORCS KIDDERMINSTER 
Central Computer*. 
WORCS REDDITCH 
Ampowrr Video and Computers. 
W. GLAMORGAN SWANSEA 
Bucon Ltd. 
WEST LOTHIAN 
LIVINGSTONE 
Computer Centre 
W. YORKSHIRE BRADFORD 
CNA Computing. 
W. YORKSHIRE HALIFAX 
Abacus Computers. 
W. YORKSHIRE 
HECKMONDWIKE 
Thought A Crowes. 
W. YORKSHIRE 
HUDDERSFIELD 
Microworld. 

W. YORKSHIRE LEEDS 12 
Farnells 
W.YORKSHIRE LEKDS6 
Interfax* Engineering Ltd 
W. YORKSHIRE LEEDS 
Lewits Ltd (Sound & Vision). 
W. YORKSHIRE LEEDS 
Laskys. 
W. YORKSHIRE LEEDS 
Micropower. 

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. 

AATARr 
Power Without the Price TU 

•This price is exclusive of VAT. 
GEM " is a registered trademark of Digital Research. 



Megamon I f l w M l i l l l w l l 
egamon is a soph is t i -
ca ted d i s a s s e m b l e r / 
m o n i t o r wh ich w i l l wo rk 
o n the complete range o f 

Ams t rad machines. A m o n g its 
many features are an intel l igent 
move memor y faci l i ty, con t ro l 
over the lower R o m state, 
machine code trace, read or wr i te 
object code to tape or disc, f u l l 
memory d u m p to the pr in ter , 
and a disassembly that w i l l even 
u n d e r s t a n d a l l o f t he 102 
undocumented Z-80 instructions. 
A l l o f the cont ro ls are accessed 
through single key-presses so 
M e g a m o n is easy to understand 
and s imple to use. 

L is t ing 1 is the shor t loader 
program for Megamon. Type this 
in and save it as the first t h ing 
o n your tape as " M E G A M O N " . 
L is t ing 2 is the standard hex-
loader p rogram wh ich pokes in 
the hex c o d e f r o m D A T A 
statements. W h e n a l l the bytes 
have been successfully entered 
then the loader program w i l l 
p rompt you to hi t any key when 
ready to save the code. Ensure 
your tape is pos i t ioned af ter the 
megamon Basic loader. 

To run the program rewind the 
tape and type RUN -MEGAMON" 

When the program has loaded 
the l i t t le screen w i l l appear and 
you w i l l be asked for an address 
at wh i ch to load Megamon . this 
can be any address f r o m 4 0 0 0 H 
up to 9 0 0 0 H . Obv ious ly the 
mon i t o r w i l l not wo rk i f loaded 
underneath the lower Rom. 

Once the address has been 
entered the object code for 
Megamon is loaded and you wi l l 
be presented w i t h Megamon 's 
Front Panel screen display: 

Laurie Sinnett's 
monitor takes you 
places you've no 
right to see in your 
Amstrad. 

Z80 Registers — The top r ight 
o f the screen shows the Z 8 0 
registers A F , B C , D E , H L , I X , 1 Y 
together w i t h the stack po inter 
(SP) and the p rogram counter 
(PC). The register contents are 
shown (at s tar t -up these are 
a lways zero) a n d then the 
contents o f the memory locat ion 
addressed by that register, there 
is also the register cursor ( " , " ) , 
wh ich points to A F on start-up. 
It 's use w i l l be discussed short ly. 

I-ower R o m S ta te — Below the 
register display the state o f the 
lower r o m is shown, ei ther 
Enabled or Disabled. 

Memory Display — The 
memory display occupies the 
b o t t o m o f the screen and its 
purpose is to display the bytes 
a round the memor y pointer , 
indicated by , . The bytes can be 
displayed either as hex or as ascii. 

P C Ins t ruc t ion — The 
i n s t r u c t i o n at the P r o g r a m 
Counter is con tan t l y displayed 
above and to the left o f the 
M e m o r y Display. 

List Display — The left o f the 
screen a b o v e the M e m o r y 
Display is taken up by the L is t 
Display. A t s tar t -up th is display 
w i l l be b lank , but i f you arc 
eager to see it in ac t ion then for 
the momen t press L fo l lowed by 
a fu l l -s top. You w i l l see the 14 
instruct ions f r o m address zero 
disassembled for your perusal. 

Unfor tunate ly , space does not 
permi t a detai led discussion o f 
the undocumented inst ruct ions, 
needless to say their use is 
becoming much more frequent 
in may o f today's top games. 
Disassemblers that can cope w i th 
them are rare and the fo rmat for 
d i sp lay ing t hem varies. For 
example, look at the inst ruct ion: 
ADD A,IXL 

Th is means " A d d A to the 
low-byte o f I X , the " L " tagged 
o n to indicate the low-byte. 
A l ternat ive ly , you can use. 
ADD A.IXH 

This means 'Add A to the high 
bye o f IX i .c . add A to I . 
Megamon wou ld display the two 
inst ruct ions above as fo l lows: 
i) ADD A,iX 
ii) ADD A,lx 

The letter in capitals indicates 
wh ich byte o f the register pai r is 
being operated upon. T h e same 
applies to al l undocumented 
inst ruct ions that use the I Y 
register pair . 

There now fol lows a list o f the 
M e g a m o n keys a n d a f u l l 
exp lanat ion o f their usage. 

The Four Cursor Keys: The 
four cursor keys above the 
func t i on pad arc used to move 
the M e m o r y Pointer " > " w i t h i n 
the M e m o r y Display in the 
appropr ia te d i rect ion, enabl ing 
you to step up or d o w n th rough 
the memory , in steps o f one or 
eight bytes at a t ime. 

The Full Stop Key: Pressing 
the fu l l stop w i l l advance the 
Register Cursor > ' on to the next 
register pair in the Register 
Display. 

B — Return to Basic: Pressing 
this key w i l l produce the p romp t 

A- ©<§> &©S>SS 

"A re you Sure?", In response to 
this press " Y " i f you wish to 
leave M e g a m o n and return to 
Basic. A n y other key press w i l l 
return you back to M e g a m o n 
itself. When Megamon returns to 
Basic it restores the Roms to 
whatever they were at start-up. 

C — Clear List Window: The 
List W i n d o w can be cleared at 
any t ime by pressing the " C " key. 

D — Display Memory: This 
al lows you to change the address 
a r o u n d w h i c h the M e m o r y 
Display works. You wi l l be asked 
for a new address fo r the 
M e m o r y Prointer — this must be 
e n t e r e d as a hex n u m b e r 
teminated by a Return. I f , 
instead o f a hex number , you 

2 0 0 P R I N T "DATA C O R R E C T " ; C H R * ( 1 3 ) ; " R E A D Y TAPE AND PRES 
S A KEY" 
2 1 0 SAVE ' M E G A M O N . B I N " . B . 3 2 7 6 8 , 6 1 2 7 
2 2 0 END 

1 0 0 0 DATA 3 E C 9 3 2 0 0 C 0 F 3 C D 0 0 C 0 3 B 3 B E 1 F B 1 1 F 7 F F 1 9 1 1 6 6 1 4 E B 1 
9 E 5 D D E 1 D D 6 E 0 0 D D 6 6 0 1 7 C B 5 2 8 1 8 2 3 1 9 E 5 F D E 1 F D 6 E 0 0 F D 6 6 . 5 8 6 6 

1 0 1 0 DATA 0 1 1 9 F D 7 5 0 0 F D 7 4 0 1 D D 2 3 D D 2 3 1 8 D E 3 A 9 2 0 C 8 3 3 2 9 2 0 C 3 
2 A B 0 C C 6 0 4 3 2 B 2 0 C 3 E C 3 1 2 2 1 5 3 0 0 2 2 0 1 0 0 E D 7 3 E 3 0 E 3 1 A A 1 6 . 4 0 1 4 

1 0 2 0 DATA C D E 5 0 E C D 6 5 B C C D 0 0 B 9 3 2 8 E 1 4 C D 1 0 0 8 C D 2 1 0 F C D 0 3 B B C 
D 4 4 0 D C D 7 7 0 B C D 6 B 0 F C D 0 7 0 B C D 1 C 0 B C D 1 8 B B C D 9 B 0 0 3 E 0 3 C D , 4 8 8 2 

1 0 3 0 DATA B 4 B B C D 6 C B B C D 1 1 B C 2 8 C F 3 E 0 1 C D 0 E B C C D 1 0 0 8 1 8 C 5 2 1 B 
5 0 0 0 1 1 7 0 0 F E 6 1 3 8 0 2 D 6 2 0 E D B 1 C 0 0 9 0 9 0 9 5 E 2 3 5 6 D 5 2 A 7 E 1 4 . 4 5 8 6 

1 0 4 0 DATA C 9 4 2 4 3 4 5 D 0 D 1 D 2 D 3 2 E 4 9 5 2 5 8 4 6 4 D 4 4 4 C 5 3 5 4 4 7 5 0 4 8 4 
1 4 F 5 7 F F 1 3 6 0 1 3 2 D 1 3 F 7 1 2 A C 1 2 9 7 0 F 6 9 1 0 7 0 1 0 F A 0 0 8 6 0 D C 8 . 4 3 6 2 

1 0 5 0 DATA 0 D 1 9 0 E 4 6 0 E 4 F 0 E 7 4 0 E 7 D 0 E 8 A 0 E 8 D 0 E 9 5 0 E 9 0 0 E 9 D 0 E A 
B 0 E B 4 0 E 3 E 0 F C D 6 3 0 C C 5 D D E 1 3 0 0 7 C 8 D D 2 A 8 0 1 4 1 8 0 6 2 0 0 4 D D . 3 6 6 5 

1 0 6 0 DATA 2 A 7 C 1 4 A F 3 2 8 8 1 4 3 E 0 0 C D B 4 B B C D 6 C B B 0 6 0 E D D 2 2 8 0 1 4 C 
D 2 9 0 1 1 0 F 7 C 9 D D E 5 D 1 C D 1 3 0 C 3 A 8 8 1 4 3 D 2 0 2 A 3 E 0 9 C D 9 7 0 2 D D , 4 7 2 9 

1 0 7 0 DATA E 5 C 5 C D 9 2 1 2 4 1 D D 7 E 0 0 D D 2 3 C D 4 0 0 C 1 0 F 6 7 9 F E 0 4 2 8 0 5 3 
E 0 9 C D 9 7 0 2 3 E 2 0 C D 9 7 0 2 C 1 D D E 1 1 8 0 5 3 E 0 8 C D 6 F B B 3 E 0 1 3 2 8 C , 4 8 0 5 

1 0 8 0 DATA 1 4 C 5 A F 3 2 9 0 1 4 D D 7 E 0 0 F E D D 2 0 0 5 C D 5 3 0 4 1 8 4 3 F E F D 2 0 0 
A 3 E 0 1 3 2 9 0 1 4 C D 5 3 0 4 1 8 3 5 F E C B 2 0 0 5 C D D 5 0 6 1 8 2 C F E E D 2 0 0 5 , 4 5 5 7 

1 0 9 0 DATA C D E 3 0 5 1 8 2 3 F E 4 0 3 8 0 9 F E 8 0 3 0 0 A C D 1 7 0 3 1 8 1 6 C D 0 E 0 3 1 
8 1 1 F E C 0 3 0 0 5 C D E 7 0 2 1 8 0 8 E 6 0 7 1 1 4 3 0 3 C D 2 6 0 3 3 A 8 9 1 4 B 7 2 0 , 3 8 2 8 

1 1 0 0 DATA 2 3 C D C 7 0 2 7 8 F E 2 0 2 8 1 1 C D E A 0 1 7 9 F E 2 0 2 8 0 9 3 E 2 C C D 9 7 0 
2 7 9 C D E A 0 1 3 E 0 D C D 9 7 0 2 3 E 0 A C D 9 7 0 2 D D 2 3 C 1 C 9 F E 5 1 3 8 2 1 F E . 5 0 1 6 

1 1 1 0 DATA 5 9 2 0 0 9 C 5 E D 4 B 9 0 1 4 8 1 C 1 1 8 1 0 F E 6 0 2 8 F 3 F E 5 B 3 8 0 8 C 5 E 
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press the fu l l s top key then the 
Memory Pointer w i l l be set to 
whatever address the Program 
Counter cur rent ly holds. 

The address is displayed, along 
wi th its contents. You can either 
enter a new hex number for this 
locat ion or press Esc to exit the 
memory change. W h e n a new 
number is entered the m e m o r y 
pointer is advanced to the next 
location and your opt ions are the 
same again. A t any t ime d u r i n g 
the input o f a number you can 
press the Esc key to abor t and 
leave the M e m o r y P o i n t e r 
unchanged. 

E — Toggle Lower Rom State: 
Press the " E " key and the Lower 
Rom w i l l be toggled between 
Enabled and Disabled. 

F— Fill Memory: The prompt 
" F i l l > " appears and the number 
entered here w i l l be the start 
address for the p rog ram to use. 
You are then asked for the 
address at wh i ch the p rogram 
wil l end its f i l l , and finally the 
byte to fill the memory w i th . For 
example, i f you enter 8000 in 
reponse to " F i l l > " , 8100 in 
response to " T o > " , and F F in 
response to " W i t h > " , the 
memory between 8000 hex and 
8100 hex w i l l be f i l led w i t h F F 
(255 decimal) . 

G — Go: Th is al lows you to 
execute the object code current ly 
under examinat ion w i th the use 
o f 'breakpoints , i.e., places at 
which the object code is stopped 
in its tracks and cont ro l returned 
to the m o n i t o r for you to 
examine the registers etc. 

The address wh i ch you enter 
is response to 'Go>* w i l l be the 
address at wh i ch the m o n i t o r 
starts execution o f the object 
code. As usual w i t h al l p rompts , 
i f you press the Esc key then the 

opera t ion w i l l be aborted. You 
are then asked for an address — 
" T o > " — at w h i c h con t ro l w i l l 
be returned to M e g a m o n i.e. the 
address at w h i c h you wish your 
breakpoint to be inserted. 

W h e n you have entered this 
address M e g a m o n w i l l go o f f 
and execute the code. W h e n the 
breakpoin t has been reached, 
assuming that the code has no t 
caused a fatal crash, a smal l l ine 
w i l l be displayed o n the screen 
and this means that Megamo n is 
wat ing for you to press any key 
be fo re u p d a t i n g a l l o f i ts 
displays. 

H — Search For String: The 
p rompt "Search For " > " is 
displayed. You can now enter a 
sequence o f up to 255 bytes 
wh ich w i l l f o r m the str ing wh ich 
M e g a m o n w i l l search for. Each 
number shou ld be entered by 
pressing Return and by pressing 
Return o n its o w n you w i l l 
terminate the str ing. 

A t this stage, assuming the 
st ing can be found , M e g a m o n 
w i l l update the M e m o r y Display 
and the M e m o r y Pointer > w i l l 
be po in t ing to the second byte o f 
the input s t r ing. A lso see the 
e x p l a n a t i o n o f t h e nex t 
ins t ruct ion, "A" . 

A — Find Next Occurence: 
Pressing the " A " key w i l l tel l 
M c g a m o n to f i n d the next 
occurence o f a s t r ing you have 
searched for using H . 

/ — Toggle between Ascii and 
Hex: By pressing the " I " key you 
can toggle the M e m o r y Display 
M e m o r y so that it shows either 
Hex or the Asc i i equivalents. 

L — List: You can enter a new 
address f r o m w h i c h t h e 
disassembler w i l l list its 14 
instruct ions. However, there are 
two other alternatives to enter ing 

a new address. I f you press the 
ful l -stop key in response to L i s t > 
then the disassembly w i l l begin 
f r o m the address cur ren t ly held 
in the Program Counter . 

A l te rna t ive ly you can press 
Return in response to the p rompt 
a n d t h e d i s a s s e m b l y w i l l 
cont inue f r o m where it left o f f . 

M — Move a Block of 
Memory: T h e p romp t move > 
wi l l be displayed and the address 
you enter w i l l be the start o f the 
memory block you wish to move, 
T h e p romp t " E n d . , " asks you 
for the end address o f the 
memor y b lock and the p r o m p t 
" T o > " asks y o u f o r t he 
des t ina t ion address fo r th i s 
b l o c k . T h e r o u t i n e is 
" i n te l l i gen t " so that i f you r 
dest inat ion address lies w i t h i n 
the l imi ts o f the b lock you w ish 
to move Megamon takes this in to 
account and per fo rms the move 
correctly. 

O — Read Object Code: This 
reads a b lock o f object code 
f r o m in f r o m tape or disc, 
depending o n wh i ch system is in 
use. You are p romp ted to enter 
a filename and then an address 
at wh ich the code w i l l be loaded. 
Needless to say, you shou ld take 
care not to overwr i te M e g a m o n . 

P — Printer Disassembly: 
W i t h th is o p t i o n y o a can 
produce a disassembly o f any 
length to your pr inter , you cou ld 
even list the Amst rad Rom. Then 
f i rs t , address y o u enter , i n 
response to " P r i n t is the start 
address for the disassembly, and 
the second address is the end. 
A s s u m i n g t h e p r i n t e r is 
connected a disassembly w i l l 
now appear o n the pr inter wh ich 
can be abor ted at any t ime by 
pressing the Esc key. 

R — Change Register By 

pressing the " R " key you can 
change the value o f the register 
pair cur rent ly po inted to by the 
register cursor > , . The register 
pai r w i l l take o n the value you 
enter at the keyboard. 

S — Single Step: Megamon 
w i l l execu te the c u r r e n t 
i n s t r u c t i o n at the P r o g r a m 
Counter when you press the " S " 
key, a l lowing you to examine the 
effects o f the code u p o n the 
registers a nd m e m o r y . Th i s 
f unc t i on w i l l aslo single-step 
th rough a Ca l l i sn t ruc t ion . 

T — Trace: I f you press the 
" T " key M e g a m o n w i l l execute 
the ins t ruc t ion at the Program 
Counte r in the same way as the 
" S " f unc t i on above, except that 
using " T " al lows you to execute 
a Ca l l ins t ruc t ion automat ica l ly . 

W — Write Object Code: This 
writes a b lock o f code to tape or 
disc under a given filename. You 
are p r o m p t e d to enter the 
f i lename and then the first and 
last ( inclusive) addresses o f the 
b lock you wish to wr i te. 

X — Toggle Alternative 
Registers: Pressing the " X " key 
w i l l toggle the Register Display 
between AF ,BC ,DE , H L and the 
a l t e r n a t e reg is te rs 
A F \ B C \ D E \ H E \ You are 
advised to leave the values in the 
al ternate register set unchanged 
as these are in constant use by 
the firmware ( for fu r ther details 
see the Amstrad Firmware 
Specification — Soft 158, 
Append i x X I ) . 

I f the sight o f al l those hex 
bytes is enough to put you o f f 
t h e n cop ies o f M e g a m o n , 
recorded o n qua l i ty b lank tapes, 
are available a cost o f £3.50 each, 
inc lud ing postage, f r o m Laur ie 
S inne t t , 20 A u t u m n Street, 
Burley, Leeds LS3. 

D 4 B 9 0 1 4 8 1 8 1 C 1 C D 4 1 0 F C 9 F E 1 8 3 0 0 6 C 6 1 E C D 4 1 0 F C 9 2 0 1 9 3 A , 4 9 7 8 
1 1 2 0 DATA 8 C 1 4 A 7 2 0 0 7 7 B C 6 3 0 C D 9 7 0 2 C 9 0 E 2 0 3 E 2 3 C D 9 7 0 2 7 B C D 4 

0 0 C C 9 F E 1 9 2 0 0 B 0 E 2 0 3 E 2 3 C D 9 7 0 2 C D 1 3 0 C C 9 F E 1 A 2 0 1 3 3 E 2 8 , 4 0 9 3 
1 1 3 0 DATA C D 9 7 0 2 3 E 2 3 C D 9 7 0 2 C D 1 3 0 C 3 E 2 9 C D 9 7 0 2 C 9 F E 1 B 2 0 1 4 3 

E 2 8 C D 9 7 0 2 3 E 2 3 C D 9 7 0 2 7 B C D 4 0 0 C 3 E 2 9 C D 9 7 0 2 C 9 F E 1 C 2 0 2 0 , 4 3 7 1 
1 1 4 0 DATA 3 E 2 8 C D 9 7 0 2 3 A 9 0 1 4 C 6 5 9 C D 4 1 0 F 3 E 2 B C D 9 7 0 2 3 E 2 3 C D 9 

7 0 2 7 C C D 4 0 0 C 3 E 2 9 C D 9 7 0 2 C 9 F 5 3 A 8 8 1 4 3 D 2 8 0 6 F 1 C D 5 A B B A 7 , 4 6 9 5 
1 1 5 0 DATA C 9 F 1 D 5 5 F C 5 C D 2 B B D F 5 E 5 3 E 4 2 C D 1 E B B 2 0 0 9 E 1 F 1 C 1 7 B 3 

0 E C D 1 A 7 C 9 A F 3 2 8 8 1 4 3 1 A A 1 6 C 3 6 0 0 0 E 5 7 D C D 4 1 0 F 3 A 8 8 1 4 B 7 , 6 0 4 1 
1 1 6 0 DATA 2 0 0 4 3 E 0 F 1 8 0 C 3 D 2 0 0 7 3 E 0 9 C D 9 7 0 2 E 1 C 9 3 E 0 6 C D 6 F B B E 

1 C 9 0 F 0 F 0 F E 6 0 7 C 6 3 9 6 F D D 7 E 0 0 C D F 6 0 7 D D 7 E 0 0 F E 9 0 3 0 0 4 0 6 . 4 3 5 7 
1 1 7 0 DATA 0 7 1 8 0 D F E A 0 3 0 0 6 F E 9 8 3 8 0 2 1 8 F 2 4 1 0 E 2 0 C 9 E 6 0 7 1 1 3 3 0 

3 C D 2 6 0 3 C 9 F E 7 6 2 E 1 0 0 1 2 0 2 0 2 8 0 5 2 E 1 1 C D F 6 0 7 C 9 8 7 6 F 2 6 0 0 , 3 8 5 9 
1 1 8 0 DATA 1 9 7 E 2 3 6 6 6 F D D 7 E 0 0 E 9 0 8 0 7 C B 0 7 6 E 0 7 B E 0 7 A 5 0 7 A D 0 7 B 

1 0 7 E A 0 7 0 5 0 4 D 4 0 3 0 F 0 4 8 2 0 3 2 2 0 4 6 3 0 3 2 6 0 4 4 4 0 4 0 D 0 6 1 B 0 6 . 2 9 7 1 
1 1 9 0 DATA 2 A 0 6 3 9 0 6 5 3 0 6 5 E 0 6 7 0 0 6 9 1 0 6 C B 5 F 2 0 0 C 2 E 5 8 C D 0 2 0 8 7 

8 F E 0 B C 0 0 6 5 1 C 9 2 E 4 E 0 6 1 9 D D 5 E 0 1 D D 5 6 0 2 D D 2 3 D D 2 3 C 9 F E C 3 , 4 0 6 7 
1 2 0 0 DATA 2 0 0 F 2 E 4 D 0 6 1 9 D D 5 E 0 1 D D 5 6 0 2 D D 2 3 D D 2 3 C 9 F E D 3 2 0 0 8 2 

E 5 3 0 6 1 B 0 E 0 7 1 8 0 A F E D B 2 0 0 C 2 E 5 4 0 6 0 7 0 E 1 B D D 5 E 0 1 D D 2 3 C 9 , 3 7 3 5 
1 2 1 0 DATA F E E 3 2 0 0 7 2 E 5 5 0 6 0 F 0 E 0 A C 9 F E E B 2 0 0 7 2 E 5 5 0 6 0 9 0 E 0 A C 

9 0 1 2 0 2 0 F E F 3 2 0 0 3 2 E 5 6 C 9 2 E 5 7 C 9 C B 5 F 2 0 0 C 2 E 5 0 C D 0 2 0 8 7 8 . 3 8 6 3 
1 2 2 0 DATA F E 0 B C 0 0 6 5 1 C 9 F E C 9 0 1 2 0 2 0 2 0 0 3 2 E 4 C C 9 F E D 9 2 0 0 3 2 E 5 

2 C 9 F E E 9 2 0 0 5 2 E 4 D 0 6 0 E C 9 2 E 1 1 0 6 0 B 0 E 0 A C 9 2 E 4 C C D 6 3 0 7 7 8 , 4 1 8 4 
1 2 3 0 DATA C 6 1 0 4 7 C 9 2 E 4 D C D 6 3 0 7 0 E 1 9 D D 5 E 0 1 D D 5 6 0 2 D D 2 3 D D 2 3 1 

8 E 8 2 E 4 E 1 8 E B 0 F 0 F 0 F E 6 0 7 C 6 3 9 6 F 0 6 0 7 0 E 1 8 D D 5 E 0 1 D D 2 3 F E , 4 2 6 0 
1 2 4 0 DATA 3 B 2 0 0 4 4 1 0 E 2 0 C 9 F E 3 D D 8 1 8 F 7 E 6 3 8 2 E 4 F 5 F 0 6 1 8 0 E 2 0 3 

E 0 1 3 2 8 C 1 4 C 9 D D 7 E 0 1 F E C B 2 0 2 0 D D 7 E 0 3 E 6 0 7 F E 0 6 D D 2 3 C 2 9 F . 4 5 9 0 

1 2 5 0 DATA 0 5 D D 2 3 C D D 5 0 6 3 E 0 6 B 9 2 0 0 4 0 E 1 C 1 8 0 2 0 6 1 C D D 6 6 F F C 9 F 
E 4 0 D 2 4 2 0 5 D D 2 3 E 6 0 7 C A 9 F 0 5 F E 0 7 C A 9 F 0 5 F E 0 1 2 0 1 A D D 7 E 0 0 . 4 6 0 0 

1 2 6 0 DATA C D C B 0 7 3 E 0 A B 9 2 8 0 A B 8 2 8 0 9 D D 2 B D D 2 B C 3 9 F 0 5 0 E 5 9 0 6 5 
9 C 9 F E 0 2 2 0 2 3 D D 7 E 0 0 F E 2 2 2 0 1 1 0 6 1 A 0 E 5 9 2 E 1 1 D D 5 E 0 1 D D 5 6 . 4 0 6 9 

1 2 7 0 DATA 0 2 D D 2 3 D D 2 3 C 9 F E 2 A C 2 9 F 0 5 0 E 1 A 0 6 5 9 1 8 E 8 F E 0 3 2 0 1 7 D 
D 7 E 0 0 F E 2 3 2 0 0 7 2 E 1 2 0 6 5 9 0 E 2 0 C 9 F E 2 B C 2 9 F 0 5 2 E 1 3 1 8 F 2 F E . 4 3 9 3 

1 2 8 0 DATA 0 4 2 0 1 E D D 7 E 0 0 C D A 5 0 7 7 8 F E 0 4 D A 9 F 0 5 F E 0 7 C A 9 F 0 5 C D A 
A 0 5 7 8 F E 1 C C 0 D D 6 6 0 1 D D 2 3 C 9 F E 0 5 2 0 0 8 D D 7 E 0 0 C D A D 0 7 1 8 D C . 5 2 0 7 

1 2 9 0 DATA D D 7 E 0 0 F E 2 6 2 0 0 C 0 6 5 B 2 E 1 1 0 E 1 8 D D 5 E 0 1 D D 2 3 C 9 F E 2 E 2 
0 0 4 0 6 5 C 1 8 E E F E 3 6 C 2 9 F 0 5 0 6 1 C D D 2 3 D D 6 6 0 0 1 8 E 0 F E 8 0 3 0 1 4 , 4 3 2 7 

1 3 0 0 DATA D D 7 E 0 1 F E 7 6 D D 2 3 C A 9 F 0 5 C D 1 7 0 3 C D A A 0 5 D D 6 6 0 0 C 9 F E C 
0 3 0 0 C D D 2 3 C D E 7 0 2 C D A A 0 5 D D 6 6 0 0 C 9 D D 2 3 F E E 1 2 0 0 7 2 E 5 0 0 6 . 5 4 8 7 

1 3 1 0 DATA 5 9 0 E 2 0 C 9 F E E 5 2 0 0 4 2 E 5 8 1 8 F 3 F E E 9 2 0 0 6 2 E 4 D 0 6 6 0 1 8 E 
B F E E 3 2 0 0 7 2 E 5 5 0 6 0 F 0 E 5 9 C 9 F E F 9 2 0 0 7 2 E 1 1 0 6 0 B 0 E 5 9 C 9 2 E , 4 2 1 3 

1 3 2 0 DATA 5 F 0 1 2 0 1 8 D D 2 B D D 5 E 0 0 C 9 2 6 0 0 7 9 F E 0 6 2 0 0 5 D D 2 3 0 E 1 C C 
9 7 8 F E 0 6 2 0 0 5 0 6 1 C D D 2 3 C 9 7 8 F E 0 4 3 8 0 9 F E 0 6 3 0 0 5 C 6 5 7 4 7 2 6 . 3 9 4 5 

1 3 3 0 DATA 0 1 7 9 F E 0 4 3 8 0 9 F E 0 6 3 0 0 5 C 6 5 7 4 F 2 6 0 1 7 C A 7 C 0 E 1 C 3 9 F 0 
5 D D 2 3 D D 7 E 0 0 F E 8 0 3 8 1 3 2 1 D 4 0 6 0 1 1 0 0 0 E D B 9 C 2 9 F 0 5 7 9 C 6 6 2 , 4 7 5 3 

1 3 4 0 DATA 6 F 0 1 2 0 2 0 C 9 F E 4 0 D A 9 F 0 5 E 6 0 7 1 1 5 3 0 3 C D 2 6 0 3 C 9 2 E 5 4 C 
D F 6 0 7 0 E 7 2 7 8 F E 0 6 C 0 0 6 7 3 C 9 2 E 5 3 C D F 6 0 7 4 8 0 6 7 2 7 9 F E 0 6 C A . 4 8 3 6 

1 3 5 0 DATA 9 F 0 5 C 9 2 E 3 C C B 5 F 2 8 0 2 2 E 3 A C D 0 2 0 8 4 8 0 6 0 A C 9 2 E 1 1 C D 0 
2 0 8 0 E 1 A D D 5 E 0 1 D D 5 6 0 2 D D C B 0 0 5 E D D 2 3 D D 2 3 C 0 7 8 4 1 4 F C 9 2 E , 4 0 9 5 

1 3 6 0 DATA 7 4 0 1 2 0 2 0 F E 4 4 C 8 C 3 9 F 0 5 0 1 2 0 2 0 F E 4 5 2 0 0 3 2 E 7 5 C 9 2 E 7 
6 F E 4 D C 8 C 3 9 F 0 5 A F 3 2 8 C 1 4 D D 7 E 0 0 2 E 7 7 0 1 2 0 1 8 1 E 0 0 F E 4 6 C 8 . 4 4 1 1 

1 3 7 0 DATA 1 C F E 5 6 C 8 1 C F E 5 E C 8 3 E 0 1 3 2 8 C 1 4 C 3 9 F 0 5 2 E 1 1 0 E 0 7 F E 4 
7 2 0 0 3 0 6 7 8 C 9 F E 4 F 2 0 0 3 0 6 7 9 C 9 0 6 0 7 F E 5 7 2 0 0 3 0 E 7 8 C 9 F E 5 F . 4 3 1 6 

(continued on next page) 
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(continued from previous page) i [ l i ihli 
1 3 6 0 DATA 2 0 0 3 0 E 7 9 C 9 0 1 2 0 2 0 F E 6 7 2 0 0 3 2 E 7 A C 9 F E 6 F C 2 9 F 0 5 2 E 7 

BC9A0A1A2A3A8A9AAABB0B1B2B3B8B9BABBAF328C14DD7E, 5 7 9 8 
1 3 9 0 DATA 0 1 F E 4 0 3 0 1 3 0 F 0 F 0 F E 6 0 7 C 6 4 1 6 F D D 7 E 0 1 C D F 6 0 7 4 1 0 E 2 

0 1 8 1 2 2 E 4 9 F E 8 0 3 8 0 6 2 C F E C 0 3 8 0 1 2 C C D F 6 0 7 5 8 0 6 1 8 D D 2 3 C 9 , 4 1 8 8 
1 4 0 0 DATA F E 2 0 3 8 1 9 C D 6 3 0 7 C B 9 0 7 8 C 6 1 0 4 7 D D E 5 E 1 D D 7 E 0 1 C D 5 3 0 

7 0 E 1 9 2 E 3 6 D D 2 3 C 9 A 7 2 0 0 6 2 E 1 D 0 1 2 0 2 0 C 9 F E 0 8 2 0 0 6 2 E 3 7 0 1 , 4 2 9 2 
1 4 1 0 DATA 2 0 2 0 C 9 F E 1 0 2 0 0 A 2 E 3 8 D D 7 E 0 1 C D 5 3 0 7 1 8 0 8 2 E 3 6 D D 7 E 0 

1 C D 5 3 0 7 0 6 1 9 D D 2 3 C 9 C 5 E 5 C 6 0 2 4 F 1 7 9 F 4 7 D D E 5 E 1 0 9 E B E 1 C 1 . 4 8 8 0 
1 4 2 0 DATA C 9 F 5 0 F 0 F 0 F E 6 0 7 4 7 F 1 0 E 2 0 C 9 F E 2 0 2 E 1 1 3 0 1 4 C D 0 2 0 8 7 

8 C 6 0 4 D D C B 0 0 5 E 2 0 0 4 4 7 0 E 0 7 C 9 4 F 0 6 0 7 C 9 0 6 0 7 F E 3 0 3 0 0 2 0 6 . 3 7 5 2 
1 4 3 0 DATA 0 A 0 E 1 A D D 5 E 0 1 D D 5 6 0 2 D D C B 0 0 5 E D D 2 3 D D 2 3 C 0 7 8 4 1 4 F C 

9 2 E 1 2 C D F 6 0 7 0 E 2 0 C 9 2 E 1 3 1 8 F 6 2 E 1 1 C D F 6 0 7 0 E 1 8 D D 5 E 0 1 D D . 4 5 6 2 
1 4 4 0 DATA 2 3 C 9 2 E 1 2 C B 5 F 2 8 0 1 2 C C D 0 2 0 8 0 E 2 0 C 9 2 E 1 1 C B 5 F 2 8 0 9 2 

E 1 4 C D 0 2 0 8 4 8 0 6 0 A C 9 C D 0 2 0 8 0 E 1 9 D D 5 E 0 1 D D 5 6 0 2 D D 2 3 D D 2 3 3 5 1 6 
1 4 5 0 DATA C 9 0 F 0 F 0 F E 6 0 7 C 6 1 5 6 F 0 1 2 0 2 0 C 9 F 5 E 6 0 7 4 F F 1 0 F 0 F 0 F E 

6 0 7 4 7 C 9 F 5 0 F 0 F 0 F 0 F E 6 0 3 C 6 0 8 4 7 0 E 2 0 F 1 C 9 D D 2 1 4 F 0 8 0 6 0 7 , 4 0 9 2 
1 4 6 0 DATA C 5 D D 7 E 0 0 C D B 4 B B D D 6 6 0 1 D D 6 E 0 2 D D 5 6 0 3 D D 5 E 0 4 C D 6 6 B 

B D D 7 E 0 5 C D 9 0 B B D D 7 E 0 6 C D 9 6 B B D D 7 E 0 7 A 7 2 0 0 5 C D 7 E B B 1 8 0 3 , 5 7 8 2 
1 4 7 0 DATA C D 7 B B B 1 1 0 8 0 0 D D 1 9 C 1 1 0 C 8 C 9 0 0 0 0 0 0 1 C 0 D 0 1 0 0 0 0 0 1 0 

0 0 F 1 C 0 F 0 1 0 0 0 0 0 2 0 5 1 1 2 1 1 6 0 1 0 0 0 0 0 3 0 0 1 8 2 7 1 8 0 1 0 0 0 1 0 ^ . 1 6 7 4 
1 4 8 0 DATA 1 D 0 2 2 7 0 9 0 1 0 0 0 0 0 5 1 D 0 B 2 7 0 D 0 1 0 0 0 0 0 6 1 D 0 0 2 7 0 9 0 1 0 

0 0 0 2 0 4 C 4 F 5 7 4 5 5 2 2 0 5 2 4 F 4 D 0 D 0 A 0 A 0 0 2 0 2 0 4 5 4 E 4 1 4 2 4 C 4 5 . 1 4 7 7 
1 4 9 0 DATA 4 4 0 0 2 0 4 4 4 9 5 3 4 1 4 2 4 C 4 5 4 4 0 0 4 1 4 6 2 0 0 D 0 A 4 2 4 3 2 0 0 D 0 

A 4 4 4 5 2 0 0 D 0 A 4 8 4 C 2 0 0 0 4 1 4 6 2 7 0 D 0 A 4 2 4 3 2 7 0 D 0 A 4 4 4 5 2 7 0 D , 1 9 9 9 
1 5 0 0 DATA 0 A 4 8 4 C 2 7 0 0 4 9 5 8 0 D 0 A 4 9 5 9 0 D 0 A 5 3 5 0 0 D 0 A 5 0 4 3 0 0 4 1 7 

2 6 5 2 0 7 9 6 F 7 5 2 0 7 3 7 5 7 2 6 5 2 0 3 F 0 0 2 0 2 0 2 0 2 0 2 0 0 0 5 2 6 5 6 7 6 9 . 2 6 8 5 
1 5 1 0 DATA 7 3 7 4 6 5 7 2 0 0 4 6 6 9 6 C 6 C 0 0 5 4 6 F 0 0 5 7 6 9 7 4 6 8 0 0 4 D 6 F 7 6 6 

5 0 0 4 5 6 E 6 4 0 0 4 4 6 9 7 3 7 0 6 C 6 1 7 9 0 0 4 C 6 9 7 3 7 4 0 0 4 8 4 1 4 C 5 4 0 0 , 3 5 6 5 
1 5 2 0 DATA 4 C 4 4 0 0 4 9 4 E 4 3 0 0 4 4 4 5 4 3 0 0 4 1 4 4 4 4 0 0 5 2 4 C 4 3 4 1 0 0 5 2 5 

2 4 3 4 1 0 0 5 2 4 C 4 1 0 0 5 2 5 2 4 1 0 0 4 4 4 1 4 1 0 0 4 3 5 0 4 C 0 0 5 3 4 3 4 6 0 0 . 2 4 4 6 
1 5 3 0 DATA 4 3 4 3 4 6 0 0 4 E 4 F 5 0 0 0 4 2 0 0 4 3 0 0 4 4 0 0 4 5 0 0 4 8 0 0 4 C 0 0 2 8 4 

8 4 C 2 9 0 0 4 1 0 0 4 2 4 3 0 0 4 4 4 5 0 0 4 8 4 C 0 0 5 3 5 0 0 0 2 8 4 2 4 3 2 9 0 0 2 8 . 1 9 8 8 
1 5 4 0 DATA 4 4 4 5 2 9 0 0 2 8 4 8 4 C 2 9 0 0 2 8 5 3 5 0 2 9 0 0 4 E 5 A 0 0 5 A 0 0 4 E 4 3 0 

0 4 3 0 0 5 0 4 F 0 0 5 0 4 5 0 0 5 0 0 0 4 D 0 0 4 A 5 2 0 0 4 5 5 8 2 0 2 0 2 0 2 0 2 0 4 1 . 2 1 2 4 
1 5 5 0 DATA 4 6 2 C 4 1 4 6 2 7 0 0 4 4 4 A 4 E 5 A 0 0 4 1 4 4 4 4 0 0 4 1 4 4 4 3 0 0 5 3 5 5 4 

2 0 0 5 3 4 2 4 3 0 0 4 1 4 E 4 4 0 0 5 8 4 F 5 2 0 0 4 F 5 2 0 0 4 3 5 0 0 0 5 2 4 C 4 3 0 0 . 2 4 4 2 
1 5 6 0 DATA 5 2 5 2 4 3 0 0 5 2 4 C 0 0 5 2 5 2 0 0 5 3 4 C 4 1 0 0 5 3 5 2 4 1 0 0 5 3 4 C 4 C 0 

0 5 3 5 2 4 C 0 0 4 2 4 9 5 4 0 0 5 2 4 5 5 3 0 0 5 3 4 5 5 4 0 0 5 2 4 5 5 4 0 0 4 A 5 0 0 0 , 2 5 6 5 
1 5 7 0 DATA 4 3 4 1 4 C 4 C 0 0 5 2 5 3 5 4 0 0 5 0 4 F 5 0 0 0 4 1 4 6 0 0 4 5 5 8 5 B 0 0 4 F 5 

5 5 4 0 0 4 9 4 E 0 0 4 5 5 8 0 0 4 4 4 9 0 0 4 5 4 9 0 0 5 0 5 5 5 3 4 8 0 0 4 9 5 8 0 0 4 9 . 2 5 4 5 
1 5 8 0 DATA 5 9 0 0 4 9 7 8 0 0 6 9 5 8 0 0 4 9 7 9 0 0 6 9 5 9 0 0 4 4 4 5 4 6 4 2 0 0 2 8 4 9 5 

8 2 9 0 0 2 8 4 9 5 9 2 9 0 0 4 C 4 4 4 9 0 0 4 3 5 0 4 9 0 0 4 9 4 E 4 9 0 0 4 F 5 5 5 4 4 9 . 2 6 0 3 
1 5 9 0 DATA 0 0 4 C 4 4 4 4 0 0 4 3 5 0 4 4 0 0 4 9 4 E 4 4 0 0 4 F 5 5 5 4 4 4 0 0 4 C 4 4 4 9 5 

2 0 0 4 3 5 0 4 9 5 2 0 0 4 9 4 E 4 9 5 2 0 0 4 F 5 4 4 9 5 2 0 0 4 C 4 4 4 4 5 2 0 0 4 3 5 0 , 2 6 2 8 
1 6 0 0 DATA 4 4 5 2 0 0 4 9 4 E 4 4 5 2 0 0 4 F 5 4 4 4 5 2 0 0 2 8 4 3 2 9 0 0 4 6 0 0 4 E 4 5 4 

7 0 0 5 2 4 5 5 4 4 E 0 0 5 2 4 5 5 4 4 9 0 0 4 9 4 D 0 0 4 9 0 0 5 2 0 0 5 2 5 2 4 4 0 0 5 2 . 2 4 4 0 
1 6 1 0 DATA 4 C 4 4 0 0 4 7 6 F 0 0 5 4 6 F 0 0 5 0 7 2 6 9 6 E 7 4 0 0 5 3 6 5 6 1 7 2 6 3 6 8 2 

0 6 6 6 F 7 2 0 0 5 4 6 8 6 5 6 E 0 0 2 0 3 E 0 0 4 C 6 F 6 1 6 4 0 0 5 3 7 4 6 1 7 2 7 4 0 0 , 3 4 0 6 
1 6 2 0 DATA 5 3 6 1 7 6 6 5 2 0 6 6 7 2 6 F 6 D 0 0 4 5 7 8 6 5 6 3 7 5 7 4 6 9 6 F 6 E 2 0 6 1 6 

4 6 4 7 2 6 5 7 3 7 3 0 0 4 E 6 1 6 D 6 5 0 0 3 E 0 1 C D B 4 B B C D 6 C B B 3 E 0 2 3 2 8 8 . 4 3 5 9 
1 6 3 0 DATA 1 4 D D 2 A 7 C 1 4 C D 6 4 0 1 C 9 F 5 C 5 D 5 E 5 3 E 0 2 C D B 4 B B 2 1 0 1 0 1 C 

D 7 5 B B 2 A 7 E 1 4 1 1 F 0 F F 1 9 7 D E 6 F 8 6 F E B 0 6 0 6 C D 1 3 0 C 3 E 3 A C D 9 7 , 5 3 9 6 
1 6 4 0 DATA 0 2 C D 4 E 0 B 1 0 F 3 C D 6 1 0 B E 1 D 1 C 1 F 1 C 9 F 5 C 5 0 6 0 8 3 E 2 0 C D 9 

7 0 2 1 A 1 3 C D 1 E 0 C 1 0 F 4 C 1 F 1 C 9 3 A 7 E 1 4 E 6 0 7 4 F 8 7 8 1 C 6 0 6 6 7 2 E , 5 1 6 9 
1 6 5 0 DATA 0 3 C D 7 5 B B 3 E 3 E C D 9 7 0 2 C 9 F 5 C 5 D 5 E 5 3 E 0 1 3 2 8 6 1 4 3E04C 

D B 4 B B 2 1 0 1 0 1 C D 7 5 B B 3 A 8 5 1 4 C 6 0 3 C D 4 1 0 F 2 1 0 5 0 1 C D 7 5 B B 3 E . 4 8 3 5 
1 6 6 0 DATA 0 5 C D 4 1 0 F 2 1 6 E 1 4 3 A 8 5 1 4 A 7 2 8 0 3 . 2 1 6 6 1 4 C D E 7 0 B 3 E 0 5 3 

2 8 6 1 4 2 1 7 6 1 4 C D E 7 0 B C D C 0 0 B E I D 1 C I F 1 C 9 3 A 8 4 1 4 3 C 6 F 2 6 0 4 , 4 2 6 5 
1 6 7 0 DATA C D 7 5 B B 3 E 3 E C D 9 7 0 2 C 9 3 E 0 4 C D B 4 B B 3 A 8 4 1 4 E 6 0 7 3 C 6 F 2 

6 0 4 C D 7 5 B B 3 E 2 0 C D 9 7 0 2 C 9 0 6 0 4 E B 3 A 8 6 1 4 6 F 2 6 0 5 C D 7 5 B B E B , 5 0 0 7 
1 6 8 0 DATA 5 E 2 3 5 6 2 3 D 5 C D 1 3 0 C E B 3 A 8 6 1 4 6 F 3 C 3 2 8 6 1 4 2 6 0 A C D 7 5 B 

B E B D 1 1 A C D 1 E 0 C 1 0 D 7 C 9 F 5 7 A C D 4 0 0 C 7 B C D 4 0 0 C F 1 C 9 F 5 3 A 8 7 . 5 1 5 9 
1 6 9 0 DATA 1 4 A 7 2 8 1 A F 1 F 5 C 5 0 E 2 E F E 2 0 3 8 0 5 F E 7 E 3 0 0 1 4 F 7 9 C D 9 7 0 

2 3 E 2 0 C D 9 7 0 2 C 1 F 1 C 9 F 1 F 5 E 6 F 0 0 F 0 F 0 F 0 F F E 0 A 3 8 0 2 C 6 0 7 C 6 , 5 1 5 8 
1 7 0 0 DATA 3 0 C D 9 7 0 2 F 1 F 5 E 6 0 F F E 0 A 3 8 0 2 C 6 0 7 C 6 3 0 C D 9 7 0 2 F 1 C 9 F 

5 3 E 0 3 C D B 4 B B F 1 C D 4 1 0 F 3 E 8 1 C D 4 1 0 F C D 7 8 B B 2 2 8 2 1 4 2 1 2 0 2 0 , 5 3 8 7 
1 7 1 0 DATA 2 2 E D 0 8 2 2 E F 0 8 1 1 E D 0 8 C D 1 8 B B C D 1 A 0 D 2 0 F 8 F E 5 F 2 0 0 B 7 

B F E E D 2 8 2 F 1 B 3 E 2 0 1 2 1 8 2 9 F E 0 D 2 8 3 2 F E F C 3 7 2 8 6 6 4 F F E 2 E 2 0 . 4 5 3 0 
1 7 2 0 DATA 0 7 7 B F E E D 2 0 D 6 1 8 6 7 7 B F E F 1 7 9 2 0 0 C 2 1 E E 0 8 1 1 E D 0 8 E D A 

0 E D A 0 E D A 0 1 2 1 3 2 A 8 2 1 4 C D 7 5 B B 3 E 0 7 C D 4 1 0 F 1 8 B 3 3 A E D 0 8 F E , 5 3 6 1 
1 7 3 0 DATA 2 0 2 8 2 E 0 1 0 0 0 0 2 1 E D 0 8 7 E F E 2 0 2 8 2 F D 6 3 0 F E 0 A 3 8 0 2 D 6 0 

7 1 7 1 7 1 7 1 7 1 7 C B 1 1 C B 1 0 1 7 C B 1 1 C B 1 0 1 7 C B 1 1 C B 1 0 1 7 C B 1 1 C B . 3 6 2 5 
1 7 4 0 DATA 1 0 2 3 1 8 D 8 3 E F F A 7 3 7 F 5 C 5 C D 6 C B B C 1 F 1 C 9 3 E F F A 7 1 8 F 3 A 

F 1 8 F 0 E 5 C 5 F E F C 2 8 0 E F E 6 1 3 8 0 2 D 6 2 0 2 1 3 1 0 D 0 1 1 3 0 0 E D B 1 C 1 , 5 9 6 0 
1 7 5 0 DATA E 1 C 9 3 0 3 1 3 2 3 3 3 4 3 5 3 6 3 7 3 8 3 9 4 1 4 2 4 3 4 4 4 5 4 6 2 E 5 F 0 D 3 

E 0 6 C D B 4 B B 2 1 0 1 0 1 C D 7 5 B B 3 A 8 5 1 4 A 7 3 A 6 E 1 4 2 8 0 3 3 A 6 6 1 4 4 F , 3 5 6 2 
1 7 6 0 DATA 0 6 0 8 2 1 8 0 0 D 5 6 C B 1 1 3 8 0 2 1 6 2 0 7 8 F E 0 6 2 8 1 1 F E 0 4 2 8 0 D 7 

A C D 9 7 0 2 7 8 3 D C 8 3 E 2 0 C D 9 7 0 2 2 3 1 0 E 1 5 3 5 A 4 8 5 6 4 E 4 3 3 E 0 E C D , 3 7 0 0 
1 7 7 0 DATA 6 3 0 C C 8 3 0 0 4 E D 4 B 7 E 1 4 E D 4 3 7 E 1 4 C D 1 C 0 B 3 E 0 3 C D B 4 B B C 

D 6 C B B E D 5 B 7 E 1 4 C D 1 3 0 C 3 E 2 0 C D 9 7 0 2 1 A C D 1 E 0 C 3 E 2 0 C D 9 7 0 2 , 4 5 3 9 
1 7 8 0 DATA C D 7 2 0 C 2 A 7 E 1 4 3 0 0 3 C 8 3 8 0 1 7 1 2 3 2 2 7 E 1 4 1 8 C E 3 E 0 C C D 6 

3 0 C D 8 C 8 C 5 3 E 0 D C D 6 3 0 C D A 4 4 0 E C A 4 4 0 E C 5 3 E 0 A C D 6 3 0 C D 1 E 1 . 4 3 8 2 
1 7 9 0 DATA D 8 C 8 A F E 5 E D 5 2 3 0 0 7 9 F E 1 E B A 7 E 5 E D 5 2 E 3 C D 0 A 0 E 3 8 0 A5 

0 5 9 C 1 E B 0 9 E B 0 3 E D B 8 C 9 E B 5 0 5 9 C 1 0 3 E D B 0 C 9 E 5 A 7 E D 4 2 E 1 D 8 . 6 8 7 0 
1 8 0 0 DATA E B E 5 A 7 E D 4 2 E 1 E B 3 F C 9 3 E 0 9 C D 6 3 0 C D 8 C 8 C 5 3 E 0 A C D 6 30 

C 3 8 1 C 2 8 1 A C 5 3 E 0 B C D 6 3 0 C 3 8 1 1 2 8 0 F 7 9 E 1 D 1 1 2 A 7 E D 5 2 4 4 4 D , 5 1 1 4 
1 8 1 0 DATA 6 2 6 B 1 3 E D B 0 C 9 C 1 C 1 C 9 3 A 8 5 1 4 E E 0 1 3 2 8 5 1 4 C 9 3 E 0 8 C D 6 

3 0 C D 8 2 1 6 E 1 4 3 A 8 4 1 4 F E 0 4 3 0 0 9 3 A 8 5 1 4 A 7 2 8 0 3 2 1 6 6 1 4 3 A 8 4 , 4 3 3 5 
1 8 2 0 DATA 1 4 8 7 5 F 1 6 0 0 1 9 7 1 2 3 7 0 C 9 3 A 8 7 1 4 E E 0 1 3 2 8 7 1 4 C 9 C D D 0 0 

B 3 A 8 4 1 4 3 C E 6 0 7 3 2 8 4 1 4 C 9 2 3 1 8 0 C 2 B 1 8 0 9 1 1 F 8 F F 1 8 0 3 1 1 0 8 , 3 6 6 9 
1 8 3 0 DATA 0 0 1 9 2 2 7 E 1 4 C 9 3 A 8 D 1 4 E E 0 1 3 2 8 D 1 4 C A 0 9 B 9 C 3 0 6 B 9 3 E 0 

0CDB4BBCD6CBBC93E03CDB4BB3E06CD410FCD81BBCD18BB. 5 1 1 9 
1 8 4 0 DATA F E 7 9 2 8 0 B F E 5 9 2 8 0 7 C D 8 4 B B C D 6 C B B C 9 3 E 0 1 C D 0 E B C 3 A8 

E 1 4 C D 0 C B 9 E D 7 B E 3 0 E C 9 0 0 0 0 C D 2 1 0 F 3 E 0 1 C D 0 E B C A F 3 2 8 D 1 4 . 5 0 4 4 
1 8 5 0 DATA C D 0 9 B 9 3 2 8 E 1 4 2 1 6 E 1 4 1 1 6 F 1 4 0 1 4 9 0 1 3 6 0 0 E D B 0 F 3 0 8 F 

5 E 1 2 2 6 6 1 4 0 8 D 9 E D 4 3 6 8 1 4 E D 5 3 6 A 1 4 2 2 0 C 1 4 D 9 F B 2 A E 3 0 E 2 2 , 4 3 8 7 
1 8 6 0 DATA 7 A 1 4 C 9 A F 0 6 0 4 2 1 3 D 0 F F 5 C 5 E 5 4 6 4 8 C D 3 2 B C E 1 C 1 F 1 3 C 2 

3 1 0 F 1 0 6 0 0 4 8 C D 3 8 B C C 9 0 0 1 2 0 0 0 0 F 5 C 5 D 5 E 5 2 1 8 7 0 8 B 7 2 8 0 A , 4 9 4 3 
1 8 7 0 DATA 5 7 A F 0 1 P F F F E D B 1 1 5 2 0 F 8 7 E B 7 2 8 0 C C D 9 7 0 2 2 3 1 8 F 6 E 1 D 

1 C 1 F 1 3 7 C 9 E 1 D 1 C 1 F 1 A 7 C 9 3 E 0 1 3 2 8 D 1 4 3 E 0 5 C D B 4 B B 2 1 0 1 0 1 , 5 8 2 0 
1 8 8 0 DATA C D 7 5 B B A F C D 4 1 0 F C D 0 6 B 9 F 5 C D 0 C B 9 F 1 C B 5 7 3 E 0 1 C A 4 1 0 

F A F 3 2 8 D 1 4 3 E 0 2 C 3 4 1 0 F E D 7 3 8 C 1 2 3 E 7 C C D 6 3 0 C 3 0 0 7 C 8 E D 4 B , 5 1 9 2 
1 8 9 0 DATA 7 C 1 4 1 8 0 6 2 0 0 4 E D 4 B 7 C 1 4 C 5 3 E 7 D C D 6 3 0 C 3 0 0 9 C 1 C 8 C 5 E 

D 4 B 7 C 1 4 1 8 0 6 2 0 0 4 E D 4 B 7 C 1 4 6 9 6 0 E 5 1 1 6 6 1 0 0 1 0 3 0 0 E D B 0 E 1 , 4 1 9 8 
1 9 0 0 DATA 3 6 C D 0 1 1 1 1 0 2 3 7 1 2 3 7 0 F 3 D 9 E D 4 3 6 4 1 0 E D 5 3 6 2 1 0 2 2 6 0 1 

0 D 9 0 8 F 5 E 1 2 2 5 E 1 0 0 8 C 1 E D 7 B 7 A 1 4 C 5 E D 7 3 7 A 1 4 3 1 6 6 1 4 F 1 C 1 . 4 8 8 6 
1 9 1 0 DATA D 1 E 1 D 9 0 8 F 1 C 1 D 1 E 1 D D E 1 F D E 1 E D 7 B 7 A 1 4 F B C 9 E 3 2 B 2 B 2 

B 2 2 7 C 1 4 C 5 D 5 1 1 6 6 1 0 E B 0 1 0 3 0 0 E D B 0 D 1 C 1 E 1 F 3 E D 7 3 7 A 1 4 3 1 , 6 5 4 9 
1 9 2 0 DATA 7 A 1 4 F D E 5 D D E 5 E 5 D 5 C 5 F 5 D 9 E 5 D 5 C 5 D 9 0 8 F 5 0 8 E D 7 B 8 C1 

2 2 A 5 E 1 0 E 5 F 1 0 8 2 A 6 0 1 0 E D 5 B 6 2 1 0 E D 4 B 6 4 1 0 D 9 F B 3 E 5 F C D 9 7 , 6 4 4 5 
1 9 3 0 DATA 0 2 C D 1 8 B B C 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 E 0 1 3 2 8 F 1 4 1 

8 0 4 A F 3 2 8 F 1 4 F 3 D 9 C 5 D 5 E 5 D 9 0 8 F 5 0 8 C D 8 A 1 0 0 8 F 1 0 8 D 9 E 1 D 1 . 4 1 5 5 
1 9 4 0 DATA C 1 D 9 F B C 9 C D 8 E 1 2 E D 5 B 7 C 1 4 E D 7 3 8 C 1 2 2 1 3 D 1 1 E 5 0 6 0 4 3 

6 0 0 2 3 1 0 F B E B D 1 0 6 0 0 E D B 0 2 2 7 C 1 4 D D 2 1 3 D 1 1 D D 7 E 0 0 F E 7 6 C A , 5 2 0 9 
1 9 5 0 DATA 5 9 1 1 2 1 5 F 1 2 0 1 0 9 0 0 E D B 1 C A 5 E 1 1 0 1 0 9 0 0 E D B 1 C A A A 1 1 0 

1 0 9 0 0 E D B 1 C A 8 5 1 1 0 1 0 6 0 0 E D B 1 C A D 4 1 1 0 1 0 8 0 0 E D B 1 C A 2 D 1 2 . 4 1 1 8 
1 9 6 0 DATA F E E 9 C A C 1 1 1 F E D D 2 0 0 B D D 7 E 0 1 F E E 9 C A C 6 1 1 D D 7 E 0 0 F EF 

D 2 0 0 B D D 7 E 0 1 F E E 9 C A C B 1 1 D D 7 E 0 0 F E E D 2 0 2 1 D D 7 E 0 1 F E 4 5 2 0 . 6 4 2 9 
1 9 7 0 DATA 0 B D D 3 6 0 0 C 9 D D 3 6 0 1 0 0 C 3 8 5 1 1 F E 4 D 2 0 0 B D D 3 6 0 0 C 9 D D 3 

6 0 1 0 0 C 3 8 5 1 1 3 1 6 6 1 4 F 1 C 1 D 1 E 1 D 9 0 8 F 1 C 1 D 1 E 1 D D E 1 F D E 1 E D , 5 8 7 2 
1 9 8 0 DATA 7 B 7 A 1 4 0 0 0 0 0 0 0 0 F 3 E D 7 3 7 A 1 4 3 1 7 A 1 4 F D E 5 D D E 5 E 5 D 5 C 

5 F 5 D 9 E 5 D 5 C 5 D 9 0 8 F 5 0 8 E D 7 B 8 C 1 2 C 9 3 A 8 F 1 4 A 7 C 2 2 8 1 1 C D 4 9 , 5 9 7 9 
1 9 9 0 DATA 1 2 2 2 8 A 1 2 2 1 7 4 1 1 C D 5 0 1 2 C 3 2 8 1 1 E 1 2 A 7 C 1 4 E 5 2 A 8 A 1 2 2 

2 7 C 1 4 E D 7 3 7 A 1 4 1 8 D 4 D D 7 E 0 0 F E C 9 2 8 1 0 F 6 C 2 E 6 F A 2 1 9 C 1 1 D D . 4 8 8 0 
2 0 0 0 DATA 7 7 0 0 C D 5 0 1 2 C 3 2 8 1 1 E D 7 B 7 A 1 4 E 1 2 2 7 C 1 4 E D 7 3 7 A 1 4 1 8 A 

F C D 4 9 1 2 2 2 8 8 1 2 2 1 B 9 1 1 C D 5 0 1 2 C 3 2 8 1 1 2 A 8 8 1 2 2 2 7 C 1 4 1 8 9 8 , 4 0 9 6 
2 0 1 0 DATA 2 A 7 4 1 4 1 8 0 8 2 A 7 6 1 4 1 8 0 3 2 A 7 8 1 4 2 2 7 C 1 4 C 3 5 9 1 1 D D 7 E 0 

1 4 F 1 7 9 F 4 7 2 A 7 C 1 4 0 9 2 2 8 8 1 2 D D 7 E 0 0 2 A 6 E 1 4 E 5 F E 1 0 2 8 2 C F E , 3 4 9 7 
2 0 2 0 DATA 3 8 2 8 1 0 F E 3 0 2 8 1 2 F E 2 0 2 8 1 4 F E 2 8 2 8 1 6 E 1 C 3 B 9 1 I F 1 3 8 F 

A C 3 5 9 1 1 F 1 3 0 F 4 C 3 5 9 1 1 F 1 2 0 E E C 3 5 9 1 1 F 1 2 8 E 8 C 3 5 9 1 1 E D 4 B . 5 4 1 6 
2 0 3 0 DATA 7 0 1 4 F 1 0 5 F 5 E 1 2 2 6 E 1 4 E D 4 3 7 0 1 4 2 0 D 4 C 3 5 9 1 1 2 A 7 C 1 4 E 

D 7 B 7 A 1 4 E 5 E D 7 3 7 A 1 4 2 1 5 6 1 2 4 1 0 4 2 3 1 0 F D 4 E E D 4 3 7 C 1 4 C 3 5 9 , 4 7 2 4 
2 0 4 0 DATA 1 1 D D 6 6 0 2 D D 6 E 0 1 C 9 D D 7 4 0 2 D D 7 5 0 1 C 9 3 8 3 0 2 8 2 0 1 8 1 0 0 

800DCFCD4CDC4F4ECE4CCDAFAD2C3F2C2EAE2CAC9D8F8D0. 6 8 1 9 
2 0 5 0 DATA C 0 F 0 E 8 E 0 C 8 3 8 3 0 2 0 2 8 1 8 1 0 C 7 C F D 7 D F E 7 E F F 7 F F 0 0 0 0 0 

0 0 0 0 0 0 0 D D 2 A 7 C 1 4 D D E 5 3 E 0 1 3 2 8 9 1 4 C D 6 4 0 1 C 1 C 5 D D E 5 E 1 A 7 . 5 7 8 5 
2 0 6 0 DATA E D 4 2 4 D D D E 1 A F 3 2 8 9 1 4 C 9 3 E 7 E C D 6 3 0 C C 5 D D E 1 3 0 0 7 C 8D 

D 2 A 8 0 1 4 1 8 0 6 2 0 0 4 D D 2 A 7 C 1 4 3 E 7 D C D 6 3 0 C D 8 C 8 D D E 5 E 1 E D 4 2 . 5 5 9 2 
2 0 7 0 DATA 2 8 0 1 D 0 E D 4 3 F 5 1 2 3 E 0 1 3 2 8 8 1 4 C D 2 9 0 1 D D E 5 E 1 E D 4 B F 5 1 

2 E D 4 2 2 8 F 2 3 8 F 0 3 E 0 C C D 2 B B D A F 3 2 8 8 1 4 C 9 0 0 0 g > 3 E 7 F C D 6 3 0 C , 5 0 6 1 
2 0 8 0 DATA D 8 C 8 D D 2 1 9 2 1 4 D D 3 6 0 0 0 0 7 9 3 2 8 B 1 4 3 E 0 1 3 2 8 A 1 4 3 E 8 0 C 

D 6 3 0 C 3 0 0 3 C 8 1 8 1 4 2 8 F 4 D D 2 3 D D 7 1 0 0 3 A 8 A 1 4 3 C 3 2 8 A 1 4 2 0 E 6 . 4 1 3 3 
2 0 9 0 DATA 3 D 3 2 8 A 1 4 3 A 8 A 1 4 B 7 C 8 2 A 7 E 1 4 0 1 F F F F 3 A 8 B 1 4 E D B 1 C 0 C 

5 E 5 D D 2 1 9 3 1 4 3 A 8 A 1 4 3 D 2 8 0 C 4 7 D D 7 E 0 0 B E 2 0 0 B D D 2 3 2 3 1 0 F 5 . 4 7 6 9 
2 1 0 0 DATA E 1 C 1 2 2 7 E 1 4 C 9 E 1 C 1 1 8 D 8 3 E 8 2 C D 9 F 1 3 D 8 C 5 3 E 8 3 C D 6 3 0 

C D 1 3 8 2 2 2 8 2 0 C 5 2 1 5 2 1 4 4 2 1 1 0 0 A 9 C D 7 7 B C F 5 D 4 7 D B C F 1 E 1 3 0 . 5 7 0 5 
2 1 1 0 DATA 1 1 C D 8 3 B C F 5 D 4 7 D B C F 1 3 0 0 7 C D 7 A B C C D 6 C B B C 9 2 1 0 0 0 0 2 

B 7 C B 5 2 0 F B 1 8 F 2 F 5 3 E 0 3 C D B 4 B B C D 6 C B B F 1 C D 4 1 0 F 3 E 8 1 C D 4 1 . 6 1 2 2 
2 1 2 0 DATA 0 F 2 1 5 2 1 4 1 6 0 0 C D 1 8 B B F E F C 2 8 3 6 F E 0 D 2 8 3 7 F E 2 0 3 8 F 1 F 

E 8 0 3 0 E D F E 7 F 2 0 1 7 1 4 1 5 2 8 E 5 2 B 1 5 3 E 0 8 C D 5 A B B 3 E 2 0 C D 5 A B B . 4 7 3 8 
2 1 3 0 DATA 3 E 0 8 C D 5 A B B 1 8 D 2 4 F 7 A F E 1 4 2 8 C C 7 1 7 9 C D 5 A B B 2 3 1 4 1 8 C 

3CD6CBB37C9D5CD6CBBC1A7C93E84CD630CD8C8C53E7DCD, 6 0 4 0 
2 1 4 0 DATA 6 3 0 C 3 8 3 8 2 8 3 6 C 5 3 E 8 5 C D 6 3 0 C 3 8 2 D 2 8 2 B C 5 3 E 8 6 C D 9 F 1 

3 3 8 2 2 2 1 5 2 1 4 1 1 0 0 A 9 C D 8 C B C 3 0 1 B 3 E 0 2 C 1 E 1 D 1 D 5 A 7 E D 5 2 E B . 4 6 2 9 
2 1 5 0 DATA E1CD98BC300ECD8FBCCD6CBBC9E1E1E1C9E1E1E1CD9 

2 B C C D 6 C B B C 9 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 0 0 0 0 0 0 0 , 4 8 6 0 
2 1 6 0 DATA 0 0 0 0 5 4 0 0 5 7 0 0 5 A 0 0 6 6 0 0 6 3 0 0 6 9 0 0 6 F 0 0 7 2 0 0 7 5 0 0 7 8 0 

0 7 B 0 0 8 1 0 0 9 6 0 0 9 B 0 0 B 1 0 0 C F 0 0 D 1 0 0 D 3 0 0 D 5 0 0 D 7 0 0 D 9 0 0 D B . 3 2 5 4 
2 1 7 0 DATA 0 0 D D 0 0 D F 0 0 E 1 0 0 E 3 0 0 E 5 0 0 E 7 0 0 E 9 0 0 E B 0 0 E D 0 0 E F 0 0 F 

1 0 0 F 3 0 0 F 5 0 0 F 7 0 0 F C 0 0 0 6 0 1 0 E 0 1 1 2 0 1 2 0 0 1 2 3 0 1 2 C 0 1 2 F 0 1 , 3 7 3 1 
2 1 8 0 DATA 3 7 0 1 3 D 0 1 4 6 0 1 5 2 0 1 5 7 0 1 6 6 0 1 6 B 0 1 7 5 0 1 8 0 0 1 8 3 0 1 8 C 0 

1 9 5 0 1 A 2 0 1 A 7 0 1 B 0 0 1 B 7 0 1 B A 0 1 B D 0 1 C 3 0 1 C B 0 1 D 5 0 1 D 9 0 1 D E . 3 3 6 4 
2 1 9 0 DATA 0 1 E 3 0 1 F 4 0 1 0 5 0 2 0 B 0 2 1 5 0 2 1 B 0 2 2 4 0 2 2 C 0 2 3 0 0 2 3 C 0 2 3 

F 0 2 4 9 0 2 4 E 0 2 5 1 0 2 5 6 0 2 6 0 0 2 6 5 0 2 6 9 0 2 6 E 0 2 7 8 0 2 7 B 0 2 8 0 0 2 . 1 9 3 0 
2 2 0 0 DATA 8 5 0 2 8 A 0 2 8 E 0 2 9 3 0 2 9 8 0 2 B E 0 2 C 1 0 2 C 4 0 2 C 9 0 2 C C 0 2 D B 0 

2 6 9 0 3 F 2 0 2 1 0 0 3 1 3 0 3 2 2 0 3 3 2 0 3 3 4 0 3 3 6 0 3 3 8 0 3 3 A 0 3 3 C 0 3 3 E , 2 7 7 7 
2 2 1 0 DATA 0 3 4 0 0 3 4 2 0 3 4 4 0 3 4 6 0 3 4 8 0 3 4 A 0 3 4 C 0 3 4 E 0 3 5 0 0 3 5 2 0 3 5 

4 0 3 5 6 0 3 5 8 0 3 5 A 0 3 5 C 0 3 5 E 0 3 6 0 0 3 D A 0 3 0 7 0 4 1 1 0 4 6 3 0 4 6 8 0 4 , 1 8 7 8 
2 2 2 0 DATA 7 C 0 4 9 2 0 4 A 1 0 4 C 7 0 4 E 4 0 4 F 2 0 4 F 8 0 4 F D 0 4 0 0 0 5 1 4 0 5 3 6 0 

5 4 D 0 5 5 0 0 5 5 3 0 5 6 0 0 5 6 3 0 5 E C 0 5 F 4 0 5 0 1 0 6 0 6 0 6 0 9 0 6 0 F 0 6 I D , 2 7 5 6 
2 2 3 0 DATA 0 6 2 6 0 6 3 2 0 6 3 B 0 6 5 B 0 6 6 D 0 6 7 1 0 6 8 E 0 6 B F 0 6 D 6 0 6 E B 0 6 F 

F 0 6 0 C 0 7 1 B 0 7 4 1 0 7 4 B 0 7 7 4 0 7 A 7 0 7 B 3 0 7 C 5 0 7 D 3 0 7 D A 0 7 1 1 0 8 , 2 9 3 1 
2 2 4 0 DATA 1 5 0 B 1 8 0 B 2 B 0 B 3 9 0 B 3 E 0 B 4 1 0 B 4 6 0 B 5 4 0 B 5 9 0 B 6 1 0 B 7 3 0 

B 7 D 0 B 8 B 0 B 9 0 0 B 9 B 0 B 9 E 0 B A 1 0 B A 7 0 B A A 0 B A F 0 B B 2 0 B B 5 0 B B 8 . 2 9 0 6 
2 2 5 0 DATA 0 B C 0 0 B C C 0 B D 5 0 B E 3 0 B E A 0 B F 9 0 B F D 0 B 0 2 0 C 0 D 0 C 1 5 0 C 1 

9 0 C 1 F 0 C 3 4 0 C 3 9 0 C 4 F 0 C 5 E 0 C 6 A 0 C 6 F 0 C 7 5 0 C 7 B 0 C 7 E 0 C 8 1 0 C , 2 9 2 6 
2 2 6 0 DATA 8 7 0 C B 6 0 C B 9 0 C C 4 0 C C C 0 C D 1 0 C D B 0 C 2 6 0 D 4 F 0 D 5 3 0 D 5 8 0 

D 5 E 0 D 7 2 0 D 7 A 0 D 8 8 0 D 8 F 0 D 9 3 0 D 9 6 0 D A 2 0 D A 5 0 D A A 0 D A E 0 D B 3 . 3 6 5 3 
2 2 7 0 DATA 0 D B 6 0 D B 9 0 D C 3 0 D C A 0 D D 2 0 D D 5 0 D D E 0 D F 3 0 D 1 B 0 E 2 3 0 E2 

D 0 E 4 6 0 E 4 B 0 E 5 1 0 E 5 5 0 E 5 8 0 E 5 F 0 E 6 5 0 E 6 8 0 E 7 4 0 E 7 9 0 E 7 D 0 E . 3 1 3 3 
2 2 8 0 DATA 8 0 0 E 8 6 0 E 9 9 0 E 9 D 0 E A 2 0 E B B 0 E D 8 0 E D F 0 E E 5 0 E E E 0 E F 4 0 

E F 7 0 E F A 0 E 0 8 0 F 0 E 0 F 1 2 0 F 1 5 0 F 1 A 0 F 1 D 0 F 2 4 0 F 4 5 0 F 5 9 0 F 6 D , 3 3 0 4 
2 2 9 0 DATA 0 F 7 C 0 F 8 B 0 F 8 F 0 F 9 4 0 F 9 8 0 F 9 D 0 F A 4 0 F A C 0 F B 2 0 F B B 0 F C 

3 0 F C 9 0 F D 4 0 F D E 0 F E 2 0 F E 5 0 F E C 0 F F 2 0 F F 7 0 F F A 0 F 0 C 1 0 1 5 1 0 , 4 2 0 4 
2 3 0 0 DATA 1 A 1 0 2 8 1 0 2 B 1 0 3 F 1 0 4 2 1 0 4 8 1 0 4 C 1 0 5 0 1 0 5 7 1 0 6 B 1 0 7 1 1 

0 7 D 1 0 8 A 1 0 8 E 1 0 9 2 1 0 9 5 1 0 A 6 1 0 A A 1 0 B 2 1 0 B 5 1 0 B D 1 0 C 5 1 0 C D , 3 1 1 1 
2 3 1 0 DATA 1 0 D 5 1 0 D D 1 0 E 2 1 0 E E 1 0 F D 1 0 1 6 1 1 2 5 1 1 2 8 1 1 3 A 1 1 4 3 U 4 

6 1 1 5 A 1 1 5 E 1 1 6 2 1 1 6 5 1 1 6 8 1 1 6 B 1 1 6 E 1 1 7 1 1 1 7 5 1 1 7 9 1 1 7 C 1 1 . 3 0 0 9 
2 3 2 0 DATA 8 0 1 1 9 0 1 1 9 6 1 1 9 9 1 1 9 D 1 1 A 1 1 1 A 5 1 1 A A 1 1 A D 1 1 B 0 1 1 B 3 1 

1 B 6 1 1 B 9 1 1 B C 1 1 C 1 1 1 C 6 1 1 C B 1 I C E 1 1 D 1 1 1 D B 1 I D F 1 1 E 5 1 1 F E , 4 6 1 9 
2 3 3 0 DATA 1 1 0 4 1 2 0 A 1 2 1 0 1 2 1 6 1 2 1 A 1 2 2 1 1 2 2 5 1 2 2 A 1 2 2 D 1 2 3 1 1 2 3 

6 1 2 3 9 1 2 4 3 1 2 4 6 1 2 8 F 1 2 9 6 1 2 9 9 1 2 A 8 1 2 A E 1 2 B 8 1 2 C 0 1 2 C 5 1 2 , 2 3 0 6 
2 3 4 0 DATA D 3 1 2 D 8 1 2 D B 1 2 E 2 1 2 F 1 1 2 F 9 1 2 F F 1 2 0 7 1 3 0 C 1 3 1 1 1 3 2 0 1 

3 2 4 1 3 2 A 1 3 2 D 1 3 3 2 1 3 3 8 1 3 4 1 1 3 4 4 1 3 5 8 1 3 4 D 0 0 5 0 0 0 4 F 0 4 1 1 , 2 7 4 6 
2 3 5 0 DATA 0 B 8 3 0 4 8 8 0 4 3 B 0 0 3 F 0 0 4 2 0 0 4 7 0 0 D 8 0 D E 0 0 5 8 B 0 6 C B 0 0 C 

D 0 0 6 2 1 3 6 9 1 3 7 2 1 3 B 1 1 3 A 9 1 3 A E 1 3 0 1 1 4 0 9 1 4 1 3 1 4 1 D 1 4 2 € 1 4 , 2 6 9 9 
2 3 6 0 DATA 0 0 0 0 3 0 0 2 0 0 3 0 3 0 0 1 0 0 3 0 0 E 0 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 

0 3 0 3 0 3 0 3 0 0 2 0 0 3 0 3 0 0 1 0 0 3 0 0 C 0 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 . 1 5 2 0 
2 3 7 0 DATA E N D . 0 
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ATARI 520ST SPECIFICATION 
M E M O R Y 

•*> ROM « M M t M la WJK *Mrt '2*K SOU 
20CK TOSe 

V I D E O P O R T S 

C O M M U N I C A T I O N S 
Bwnactora i » n w a caraiw m t r t i c * lor 

' o w m oopatfo o1 ••etA'euUut 

A R C H I T E C T U R E 
t t l m i ' M chtpa 

O i l * Oup - MUU «*•"<». U'.jr—1 UM 
C K M O x r r * * . O r a m m rrocaeurq une 

•ST" W •>•'• •sgorwi 
• f i l S M i 

DATA S T O R A G E 
S O F T W A R E r.rw cfMiyw 

uMf MKIWIIII i ry» t i w i w 
TOS - T.»rr4« Oporoing S>ilsm 
/Mini t y t n m U < M on CP.'M MK 
a w r e t h W a r K l t r r 4 AM t ' . ' X ^ r * r-l-I < .sca'cHUSOOSa 
BOS - B u n n t u O p e n i n g SyHsm 

D I S K D R I V E 
Jaw ( . m y n a n s d l V M M i s " I w w diiJfW* G*M M H ' o e 

• W O T M PAtvr ( r i p W l /nfinf Ofw mhrf 
T W N BASK; XVJ D« 

vwy »• MOM on t 

L A N G U A G E S BAsctLoaoa 
M O N I T O R 

IWRP.IIF N W A IU«Y »o MNOI t h « of 
U> T '* r .« n u l ' l i ' M tha n u n m«r a . u n i u a • w ' 

AUP*L 21« 14S4 FMAMCIAL TTTKS 

" M ii in* a n y p m o x i l e o n p j t m I know o* m i comas <Mlh 

MACINTOSH V FIB V 520ST 
• ft- Mac • t r * S i « Appi* Macintosh - but wtrn • t»99*< s o m a . • i»-

C"S5f- iayboa'd urith numere i . y p s l cur*o' and fu-KBon keys t r d colour. Thai 
y<nj some M ol «hai tfta A n n MOST Is Ilk*. «>cap( for two important th.no> 

FWM tha Atari m a tsstsr Second t A t a r i system is sbout on* third o> the price ' 
Jura 1965 - Jet* SchoTwsd - PHACTlCAi. COMPUTING 

• \ . l i r v : V i h i W < • 
rumcs * u i t e i Tirol r « U K T 
Price fncludai B W Monitor NO-en raCXO V I S 
Ke>boird site mm (LxOxH) 3»>147>S0 4S0>167x2* 
K a j t c e r d *UC Ins (Lx DxH| 13xS«X7 t7V»x«"i»«t 
3 W Di'Dme lUMo.rn.IHW! SOOK JOCK iaoK 
3 V Di 'O i ia iformseiad) 3 » K 3tSK M M 

r<Ml-sm« Clock 
OCM 
V I S 

Pclyphonic So- i id Oensvsftor VES NO v t * 
RS2W Serial Port V I S VES YI* 
CwiVomcs Psrsilrr Prlnlsr Port HO v i s v i a 
DoOcaMd f loppy D a l Co-rtroller HO VES V I * 
Hard D' lk DMA Interlace NO V I S V I S 
t a a i i - i . i . r u i U M l l f t i i . l i c VES VES v i s 
Ku»«er of keys on kayoosrd u» 92 * * 
N u « i n c Ksyp»3 NO VES ( i * Keys) V f S ( t * kays) 
Cursor Control Kerped NO v i s VIS 
Function l « y i NO to t « 
10-bit processor wooo InMiaOM saooo 
Processor running spead 4 77MHJ SMHl 
RAM S.M S12K 2S«K Stw 
Number ol graphics modes 
,,,,1-M.. -1 l ^ L - ' 

1 4 * 
nuiilUM oi 1 
Mi j i Screen flaidution ip mil $12 >342 640 x 2 M 

111 
•40 l 400 

U o j m included S r g . . Button NO s i t r s U S 
Raplsceewe Exlornal P o m i Pack SO HO VIS 
Csrtnsga Socket NO HO VIS 
Joyii ic« PofU NO HO v i s (two) 
VIOI Synihesise' Interface NO HO v i a 
Monitor Sirs r TO t r 
RGB Video OuUvt NO VES v t S 

>)SHW Ceal with: Mouae - Monoc 
Price of basic syi tam ( n c VAT) a7 

StiK RAM - to 
tMS-VAT 

Cat D i l i Orfve 
.*MVAT 

• Mouta included U»-VAT ' lnc«wa<* 
• Monocftrcma Monitor included £200-VAT I r c S i . H 
• Cxpeniion to S12K RAM Included TJSVVAT iMOuaad 
Price ol compiote lystam | a x VAT| U S « - V A T t11« i 'VAT t*SJVAT 

D D I O C rounded do»n m i U C including VAT £749 

A520ST 
POWER WITHOUT THE PRICE 
T H E N E W ATARI 520ST 
Under ma new leadership ot Jack Tremiai (forme* boss sod founder of Commodore 
8 u | . n « M Mechinea). Atari Corporation have marked thaw entry Into the world of 
bus-noss/personai computers with a mechme which leaves the competition Man 
Tramlel's slogan Power Without ma Price has been implemented in the manufacture 
of the new S12K Atari MOST colour computer which offer* the user smazirvgry hgh 
performance at an incredibly low price Launched a* • work-station th-i new system 
incorporatee seven software package* as we* a* the MOST computer with S1?K RAM. 
mouse controller, high resolution monochrome monitor (640x400). 96 key keyboard 
(•nth 18 key numeric keypad). MIDI interface. G E M and a SOOK 3V, inch disA drive, all 
tor the package price o» or*y C651 30 C V A T • 1749) Dubbed the Mac beater" and the 
'Jacfcintoah' (after Atari * Chief, j ack Trimiei) . Atari's new machine h*s been directly 
compered «nth Ihe Apple Macintosh RRP E2S95 <«VAT • C2985) atilch offers t iml l i r 
features and capabilities but st * much higher price. Favourably renewed by the UK * 
highly critics' specialist computer pre** , the MOST I* likely to make * gr * * l impect in 
th>* country a* a sophisticated a l t e r n a t e lo an IBM PC. APRICOT or APP. E 
MACINTOSH Unlike it* overpriced competitor*, the Alan MOST can be linked up to a 
colour monitor lo unleash a choice cr up to S i? colours The addi ton of colour lyings 
out the full potential of graphics package* such as O E M 

USER FRIENDLY G E M OPERATING SYSTEM 
The power ot the ST is harnaseed and made user friendly by the new operabng 
system OEM" from Oigitsl Research O E M stand* for Graphics Environment Manager 
and allows a user friendly colour or 8 / W graphic* interface which c*ose>y reeemWes 
mat of the Mecintoeh This similarity extends to the use of moveable raweaWaj 
window*, icons to represent obiect* such a* disk* and disk drives, and the use of pull 
down menus and a mouse The advantage of all this is that the computer becomes 
extremely easy to use OEM ha* now been implemented for the Acorn. ACT. Atir i , 
IBM. ICL. and Olivetti Sottwara written tor O E M on one computer should * U o run 
under O E M on another computer. This will enable Ihe market to quickly produce a 
large library of standard interchangeable software 

FREE SOFTWAR E A N D F U T U R E EXPANSION 
TMe Atari MOST c o m * * supplied with seven free software packages as listed below 
1) TOS -Tramief Operating Sy* t *m bated on C P M U K 2) O E M Oraphic* Environment 
Manager by Digital Reeearc* (OR) giving a WIMP fWndow. Icon. Mouse. Puu down 
menu) environment 3) OR O E M Paint for creating graphic* ma*t*rpi*c*s 4) OR GEM 
Write tor word processing. 5) Logo learning language lo enable you to write your own 

i graphics • ) OR Personal Basic a powerful programs ea*»ty using turtle i 
ver*ion of the Basic programming languag* 7) BOS operst.og syslsm giving you 
access to dozens of bus*ne*« application* p*ck*ge* already available on the market. 
Designed with future expansion In mind, the ST also features a host of different 
interfaces lo the outside world and an impr***rve Ust o* accessories is plsnned Atari 
w * soon be n l i a s l n g a 1000* (1MB) 3<4 inch d«sk drive, and * 14MB hard d<sk 
storage * y * l * m as well as a mass storage compact disk (CO) playar capable of storing 
an entire 20 volume encyclopedia on one i»»k. A full range of inexpensive pnnters are 
planned Including dot matrix. dalsy*heei and thermal colour pnnters With it* 
unbeatable graphic*, speed and software al a price which « far below thai of any 
comparable personal computer currently on the marker, tha ST Is all set 10 do battle 
•1th the competition To recerve further details of Ihe ST from Silica Shop. |uet All in 
the coupon below with your name and addrasa details and poet il to u* 

S M t o a Shop Prior. £951.30 * £97.70 VAT • £749.00 TNt p r i c e Includu: 

•572AC RAM +B/W MONITOR 
• MOUSE +500K 3.5" DISK DRIVE 
• GEM • KEYBOARD (95 KEYS) 

PRESS COMMENT 
T>« -®« Aurt 8T correutsrs Wiry rspiessnt to ths 
«n«i Jack Tr tma i a u > m ; — ss sy lo -u** cemputlnf i 

o n c e " IM-cn MOI AMALOO COMPUTWO 

I re tpscts <t n d a s * i s 
0 * 1 " M»«h L»01 PTNSONAL COMPUTfR WOAVO W F L K - M C H P 

Thas i tc t*o ivc j in trw nach^ia srss work or srt Ther>«rt - » ( i s . J T | M M tha "ost modern i a t hndo«y »Wt is 
'TOST is a Mosercra eacoo. on* or in. man p o w t m «nvMMs In • ptuuo* • a- -

u > r » s i t K eoevuut COHPUTINO WCCHLY 

. . . . . . r * ba s i r e front and o t r w g i w u * lo bur one ' L ^ H — I 

K»-.i.-n«i toiBKift'j* cr W i r o in« P v n r s a n "n»nso«m«n1 «eKh shouts m*k* p * ST Ist lw t»«n sny ot<a> 
* C » » ' I « P***OHAt COMeuTCM MCWS "Th» » a c r . i w It uB<vl>cw<ity w s p o x ^ f u i than sn IBM t C f C w N i w t s • n u y p n x m a s Th« *4K «ol*> 

• • • * " • POM*"* to «*»•«" • m r a - n i . win-ina mschfw. this II q u *«non •» m o d I go out sna r r a w y lor o-m' To 
" I t W a y l t l h ' t a ; P I M O M At COMPUTCH M W I i r t i c ' lh« cnlf i n i i w H Try snd n o p mar " 

-Tha A u n ST is one ot tha most •Wgtnl d n g r a I hsra • 

.VP-VUM wrr !•« « « , m »hK h il l i g u w w e . .ntnvndy colour) mi l ihvy i n <iiM9y being celad J K t 
tanMsrs t " ) opsrsong i > v » " i Virkng under ir< *.r tec* " u > y . MsffervN r«bl**3 PF**ONAT COMPVTFR WORLD 

Jo»n U n b a n J i ly 1M6 CUCTROMIC* * COMPUTINQ 
• o s e o anrscoon ol -Tha MCttT Is leeh- icaty u c i l M T h . SJ0S1 

" nloshe*'.** ih» r , « i ra^dwo by * h k h othsrs aril M |u jg*0 * 
COMPUTIMQ Jul, I *e) YO«R coawiw 

1111 WE ARE THE UK'S N01 ATARI SPECIALISTS 
At S<i>ca w e n a v e b e e n s u c c e s s f u l l y d e d i c a t e d t o A t a n e v e r s i n c e t h e i r p r o d u c t s f i r s t a p p e a r e d o n t h e U K 
market W e c a n a t t r i b u t e o u r s u c c e s s l a r g e l y t o t h e A t a r i s p e c i a l i s a t i o n w h i c h w e p r a c t i c e a n d t o t h e u s e r 
back -up w c p r o v i d e R e s t a s s u r e d t h a t w h e n y o u b u y a p i e c c o l A t a r i h a r d w a r e at S i l i c a y o u w i l l b e f u l l y 
suppor ted . O u r m a i l i n g s g i v i n g n e w s o f s o f t w a r e r e l e a s e s a n d d e v e l o p m e n t s w i l l k c « p y o u u p t o d a t e w i t h 
the A t a n m a r k e t a n d o u r t e c h n i c a l s u p p o r t t e a m a n d s a l e s s t a f f a r e at t h e e n d o f t h e t e l e p h o n e l i n e t o 

| ceal wnlh y o u r p r o b l e m s a n d S u p p l y y o u r e v e r y n e e d W i t h o u r s p e c i a l i s t b i a s , w e a i m t o k e e p s t o c k s o f 
al l the a v a i l a b l e A t a r i h a r d w a r e , s o f t w a r e , p e r i p h e r a l s a n d a c c e s s o r i e s W e a l s o s t o c k a w i d e r a n g e o f 
Atari d e d i c a t e d b o o k s a n d t h r o u g h u s . t h e o w n e r s o n o u r l i s t c a n s u b s c r i b e t o s e v e r a l A m e r i c a n A t a r i 
c e d i c a t o d m a g a z i n e s W e c a n p r o v i d e a f u l l s e r v i c e t o a l l A t a r i o w n e r s a n d a r c n o w f i r m l y e s t a b l i s h e d a s 

[ the UK 's N U M B E R O N E A t a r i s p e c i a l i s t s H e r e a r e j u s t s o m e o f t h e t h i n g s w e c a n o f f e r t o o u r c u s t o m e r s 
* F R E E P O S T & P A C K I N G O N M A I L O R D E R S IIyou would Uke to t w nglttond on our maWTrtfl 
* F R E E N E X T D A Y S E C U R I C O R D E L I V E R Y list a s a n Atari c o m p u t e r o w n e r , o r as • p r i o n 
* I N F O R M A T I O N M A I L I N G S E R V I C E / n l e r e a t o d In buying a r t Atari m a c W n e . tof u * 

SILICA S H O P LTD, 1-4 T h e M e w s . H a t h e r l e y R o a d . S i d c u p . Kent. DAM 4DX 

SEND FOR FREE ATARI ST LITERATURE 
A To: Silica Shop Lid. D«pt YC 1285. 1-4 Th* M e w * , Hathartey Road, Sltfcup, Kent. DA14 4DX 

J PLEASE SEND ME FREE LITERATURE 
ON THE NEW A T U I 520ST COMPUTER 

A d d r e s s : 

I n i t i a l s : 

» T E C H N I C A L S U P P O R T T E A M 
* H I G H L Y C O M P E T I T I V E P R I C E S 
• A F T E R S A L E S S U P P O R T S E R V I C E 

L * R E P A I R S E R V I C E O N A T A R I P R O D U C T S 

know. We wlH be pressed lo keep you up to date 
with now Atari developments tree ot charge. S o , 
return the coupon today and begin experiencing 
a specialist Atari service that la second to none. 

SILICA 
HOTLINE ^ 01-3091111 P o s t c o d e : 

D o y o u a l r e a d y o w n a c o m p u t e r 
II s o . w h i c h o n e d o y o u o w n ' 

1 AfARl 



Flexi-Basic J 

This program is 
available on Telsoft. 

J m a g i n e p r o g r a m m i n g 
y o u r C o m m o d o r e 6 4 in 
F r e n c h , S p a n i s h , 

^ P G e r m a n , o r a n y l a n g u a g e 
y o u d e s i r e . O r s i m p l y p r o -
g r a m m i n g in y o u r o w n 
p e r s o n a l i s e d v e r s i o n o f B a s i c . 
T h i s is n o w p o s s i b l e w i t h t h e 
h e l p o f F l e x i - B a s i c . 

W h a t t h e p r o g r a m d o e s is 
p r o v i d e y o u w i t h a B a s i c -
k e y w o r d e d i t o r w i t h w h i c h y o u 
c a n m o d i f y o r a l t e r a n y o f t h e 
C o m m o d o r e 6 4 ' s 7 6 B a s i c 
c o m m a n d s , o p e r a t o r s a n d 
f u n c t i o n s . F o r e x a m p l e y o u 
c o u l d c h a n g e t h e E n d s t a t e m e n t 
t o T e r m i n a t e , t h e G o t o 
s t a t e m e n t t o J u m p , t h e F o r a n d 
N e x t c o m m a n d s t o L o o p a n d 
E n d l o o p , t h e + a n d -
o p e r a t o r s t o P l u s a n d M i n u s , o r 
t h e L e n f u n c t i o n t o L e n g t h . 

0 PEN 
1 *EN 
' *«M tLKI-HAHC I . * 
J «!« « BY OAMIAH MC COMP 
3 »EM 
4 BEN «C» 1903 
7 REM 
18 POKE36.7e*4iCLRiP«IMT*<CLft>',VEAS€ MA 
IT r 1-
2* 2-401 X-1 |C-9|V-7| P- I4 I N-TOBL P-30720 
3a WMl i i • IHEWSYS3904T 
48 f* INT" (MOTW > - TAB ( 14) - (HOC) * TAB < 1 
4>RlQHT*(STft*<N>,LCN(5TR*(N>)-l> 
3* Q-BI'OBT-1 Ttv,5STE»>2i X*-MID* < Z* .T.211 
GOSUBI88 i f P , L l f •*> * XI O-OM.1 NE X T T 
68 i «-»il O* (/» .63, 2> i rOSUS; 00 i O-Li 
QMT • «I • , 2 > I OOGU8 | (ML I C* -CKH. • 236 

IfO' OTMTNmiNT-<HOME) (DOMN) (DOMf4>7 
DATA CMMOR IN LINE-PEEK (63) •236*f>£E* (64 
> iCNO 
••<* N-N-XlGOTOS• 
iaa G-ASC(X*»-2IH-A9C(»IOHT*<X*,X>»-IIL 
-H* (M>C) »V»B» (&• (8/C> »V> : BETUW* 
ieee DATA 0000M 'M f f f /FFFFT TFFFFF7FTFF 
F7FFFFF7FFFFF TFFfrraa88BTFFTFFFFFF66I6 
• •IB DATA FFFFFFFFFFFFFFFTFFFFFFFFFFFFF 
FrFFFFFFFFFFFFFFFFFTFFFFFFFFFFFFVFFE8IF 
1828 DATA BeS83FFFFFBrTFFFBFFFFFflFFFFrB 
FFFFFBFFFFFBFFFFFBFMM3FFFFFFFFFFFA4IB 
IB'B DATA FFFFFFFFFFFFFFFFFFFFFFFFFFFFP 
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF*FE«I» 
1040 DATA FFFFFF9999C3C2aa«aC3C3999VrrF 
F R R F F C 3 C 3 I W W M W M W M : RCSRR 4C 1* 
• B3B DATA FF9C9C8eaeaaa*94949C9C9C9C9C9 
CFFFFC 3C 9F 9F 9F 9f 9999C3C30P 3C13 
7FFrrBI819F9F9F9F87879F9F9F9f 8l8lFF*4l4 
•078 OATA FF81BI9F9F9F9F 87879* 9t 9) 9F9F9 
F F F F F B 58 3999999998 3S3878 79 59 39999F F J BI 4 
10|)B OATA FF9999939387979F8F87879393999 
9F FF F C 3C3C 7E 7E 7E 7E 7E 7E 7E 7E 7E 7C3C 81 7 
1890 DATA FFC3C399999F9F838399999999C3C 
3FFFFF9F9F IF IEIE I 99998088* VF9F9F9FF8E 18 
UN OATA FF9C9C9C9C9C9C9494888889809C9 
CFFFF999999999f99C3C3E7E7E7E7E7E7FF9Al6 
• UN MIA Ft 99<»989998191918191919999999 
9FFFF3B33J33338FFFFFF73777S35A0FFFF7E1S 
'128 DATA FFFFFFFFFFFFFFFr»FE7t7E7E7FFF 
FE7FF9999FFFFFFFFFFFF9393*193ai939384|A 
-138 DATA «FEFB32re3E983EFFF3933E7CF993 
9FFFF87333387313 38IFFF 3C7CFFFFFFFFF6C13 
1148 OA (A *FF JCF9F9F9FCFE3FFC7F3F9F9FOF 
3C7FFbB9?C 78IC '"»M>8FFE7E781BIE7E7FF64l9 
•>30 DATA *F»FFFF»FFE7E7CFFFFFFFFF81FFF 
<FF««FFrFFFFFE7E7FFFFF9F3E7CF9F3FFF38lP 
1168 OATA «F8 581T-9J9798I83FFC78787C7C7C 
783FF831 IF I831F 1181**831 IF IBS* 111872218 
1178 DATA FFE3C3C39313*1C3FF8111IF83F 11 
I83FF8311IF83111183FF811IFIE3C7C7C73C8F 
MB* DATA FF83111183111183FF83111181' 11 
I83FFFFE7FFFFFFE7FFFFFFE7FFFFE7E7CF0EI3 
1198 DATA FFE3CF9FSF9FCFE SFFTffTtVI 83< 
FFFFFC7F3F9FCF9F3C7FF83IIFIC3C7FFE773I9 
1288 DATA FT8J393I3I 3* 3983FFC783I11181 1 
11 IFF 83111183111183* F*311 IF IF IF 118376*9 
>218 DATA FF831I I 1 I I I 11183FF811F1F871F1 
F8IF18I1F IF 83 IF IF 1FFF93I91F11191983F 8*6 
1228 DATA FF 1111118111111IFF8IC7C7C7C7C 
781FF 81E3C 3E 3238387FF 19118387831119888C 
1238 DATA FF1F1FIFIF1F1F81FF39118181293 

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. 

P r o g r a m s w r i t t e n in o r d i n a r y 
C o m m d o r e B a s i c c a n b e l i s ted 
a n d e d i t e d in a n e w l y d e f i n e d 
B a s i c , m a k i n g t h e m e a s i e r t o 
r e a d a n d u n d e r s t a n d . A n o t h e r 
u s e f o r t h e p r o g r a m is in f i t t i n g 
m o r e s t a t e m e n t s o n t o o n e l i ne . 
W i t h C o m m o d o r e B a s i c e a c h 
s t a t e m e n t t a k e s a t leas t t w o 
c h a r a c t e r s in i t s a b b r e v i a t e d 
f o r m , w h i c h l i m i t s t h e n u m b e r 
o f s t a t e m e n t s p e r l ine . 

If y o u r e - d e f i n e s o m e o r all o f 
t h e s t a t e m e n t s t o j u s t o n e l e t t e r , 
s u c h a s P f o r P o k e t h e n f a r 
m o r e s t a t e m e n t s c a n b e fitted 
o n t o a s i n g l e l i ne . T h e n t h e 
p r o g r a m c a n b e l i s ted u s i n g 
o r d i n a r y C o m m o d o r e 

k e y w o r d s . 
T h e o n l y l i m i t a t i o n s o n t h e 

n e w k e y w o r d s a r e t h a t t h e y 

m u s t h a v e a t leas t o n e b u t n o 
m o r e t h a n 10 l e t t e r s o r 
c h a r a c t e r s , a n d o n l y t h e 
a l p h a b e t a n d A s c i i c h a r a c t e r s , 
e x c e p t s p a c e , m a y b e u s e d . 

O n c e a n e w set o f c o m m a n d s 
h a s b e e n d e f i n e d t h e f u l l R a m 
is a v a i l a b l e t o t h e u s e r — 3 8 K . 
T h e p r o g r a m o n l y t a k e s u p 11 
b y t e s f r o m 6 9 5 t o 7 9 5 . T h i s is 
b e c a u s e t h e n e w k e y w o r d s a r e 
s t o r e d in t h e R a m u n d e r t h e 
Bas i c R o m . 

W h e n t h e p r o g r a m is r u n y o u 
w i l l s e e t h e l i s t o f B a s i c 
k e y w o r d s o n t h e s c r e e n u n d e r a 
h e a d i n g O l d . T h i s list s h o w s t h e 
o r i g i n a l C o m m o d o r e k e y w o r d s 
f o r r e f e r e n c e w h i l e e d i t i n g . T h i s 
list is r e p e a t e d u n d e r a n o t h e r 
h e a d i n g N e w . T h e N e w list 
r e p r e s e n t s y o u r r e d e f i n e d 

v e r s i o n o f t h e B a s i c k e y w o r d s 
a n d c a n b e e d i t e d a n d c h a n g e d . 

A b l a c k c u r s o r f l a s h e s r o u n d 
t h e c u r r e n t N e w k e y w o r d b e i n g 
e d i t e d . T h i s c u r s o r c a n b e 
m o v e d u p a n d d o w n t h e list 
w i t h t h e F 1 a n d F 3 f u n c t i o n 
k e y s . If y o u m o v e o v e r t h e e d g e 
o f t h e list in e i t h e r d i r e c t i o n , a 
s e c o n d s c r e e n o f k e y w o r d s 
a p p e a r s w h i c h c a n b e e d i t e d in 
t h e s a m e w a y . Y o u c a n m o v e 
b e t w e e n t h e t w o s e t s o f 38 
k e y w o r d s by m o v i n g o v e r t h e 
e d g e o f e i t h e r l i s t . 

T o g e t h e r , b o t h s c r e e n s 
c o n t a i n t h e k e y w o r d s o f all 7 6 
B a s i c s t a t e m e n t s . T o e d i t a 
p a r t i c u l a r k e y w o r d p r e s s E 
w h e n t h e c u r s o r is f l a s h i n g o v e r 
t h e r e q u i r e d k e y w o r d . T h e 
" c e l l " is t h e n c l e a r e d a n d t h e 
c u r s o r c h a n g e s c o l o u r t o c y a n t o 
s h o w t h a t y o u a r e in ed i t m o d e . 
Y o u c a n n o w e n t e r t h e n e w 
k e y w o r d s w h i c h wil l a p p e a r 
i n s i d e t h e c u r s o r " b o x " . 

Y o u m a y u s e t h e d e l e t e k e y 
f o r a n y m i s t a k e s . A f t e r t y p i n g 

939FF3II18181811II9FF831II1111111836887 
1248 OATA FF83111183If IFFF83111111118 
3MFF83111183878311FF8311IF83FI1I830A89 
123* OATA FF81C7C7C7C7C7C7FFI l l l l l l l l l l 
IB3FF 11111 |93«3C7C7FF 3939298181113941 BD 
1268 DATA FFI111C7C7C7I11IFF 11111183C7C 
7C7FF8131E3C 78F1981FF839F9F9F9F9F834618 
1278 DATA FFC39F9F878F9F83FFCIF9F9F9F9F 
9C1FFE7C 381E7E7E 7E 7FF OF 9F 81819FDFTF 291 7 
1288 DATA FFFFFFFFFFFFFFFFFFE7E7E7E7FFF 
FE7FF9999FFFFFFFFFFFF 93938193819393841A 
• 298 OATA fftf832* B3E983EFFF3933*7CF993 
9FFFF 87333387313381FFF3C 7CFFFFFFF FF6C13 
I -80 DATA FFE3CF9F9F9FCFE3FFC7F3F9F9F9F 
3C7FTBB93C 781C7938BFFE7E 78181E7E 7FF64 19 
I3'8 DATA FFFFFFFFFFE7E7CFFFFFTFFF8IFFF 
FFFFFFFFFVFFFE7E7FFFFF9F3E7CF9F3FFF391D 
I 3?8 DATA PF8S8I3939398183FFC78797C7C7C 
793FFB3I IF 193 IF 1181FF831 IF I93F111932218 
1338 DATA FFE3C3C393I 38IE3FF8111 |F*3F 11 
I83FF9311 IF83111IB3FF8111FIE3C7C7C73EBF 
134B DATA FF93111193111193FF93111181F11 
193FFFFE7FFFFFFE7FFFFFFE 7FFFFE 7E7CFBE13 
1 330 DATA FFE3CF9F3F9FCFE3FFFFFF83FF83F 
FFFFFC7F3F9FCF9F3C7FF83UFIE3E7FFE77519 
1368 OATA FFF0C0C36CB89192FF0888FF8080F 
FFFFF8F83C33I U89C9C9C9C9C9C9C9C9C93613 
' * 78 DATA C98VI I 31C383*frFrrFF8M8FFS*8 
8f F 9391888CC SC8F 8F F 9393939393939393A61 I 
1388 DATA 9 393989*9F989*93C9C9B989F9*98 
9C993931818F F eeeeF F FF 8888F F 1818939T988E 
• 398 DATA 939318I8FF181893FFFCF9F1E3F79 
F9FE464C4444476C5463F2CC08SI4BD6FE4DA11 
1400 DATA A3A86322818080822AA3A898A90Q2 
84B2II0I*. A0810MMtl00v i AA22A988BQ88P1b308 
• 410 OAIA Ct0tt34444EDS6C3CE22E4C444444 
UC04444CS4444C344C0A»l84C3e6CB8C3323l 10 
•428 OA'A 'BA9BB81 3AA3AIAB •.A'),iBVir»A4)v|.l. 
VHV|iHt<l*|)|.|<BABBBBM>9BBAAA(« IBB9BM37A71 J 
.4-0 DA'A FFF7C3F0FFC3FDC4EFB8FFFFrrFFC 
3645F OD»7l< 0C3CD4CF O0491 44MAS38CCC3T81 b 
14»8 OATA 982MI09e2BbBBA9«TE7E7E7E7FFr 
FE 7FF009«rFFFFFF?FFFF939381938193931eI 7 
• 438 DATA FFEF832F»3E9B3EFFCT,jj€7Cr9̂ 3 9FFFFB73333B731338IFFFJE7CFFFFFFFFF6C13 
1*6* DATA FFE3Cc«FOF9FCFE3FFC7F3F9F«>F9F 
3C7rr»B93C78!C79SM*FE7E78lBlE7E7Fc»»--
14/8 DATA FFFFFFFFF»E7E7CFFFFFFFFFBIFFF 
FFF F rr rrr»» r r « 7E 7F» FF F 9f 3« 7C* 9f 1D 
1488 DATA FF838I3939398I83FFC78787C7C7C 
783FF9311F183IF1181FF83IIFI93FII 18322IB 
1498 DATA FFE3C3C3931 381E3FF8111IF83F11 
18JFF83 11IF83111IB3FF811 IF 1E3C7C7C73E8F 
•388 OATA FF0311II83II1183FF83111IB1F11 
183»FFFE7FFFFFFE7»FFFFFE7FFFFE7E7C*lCl5 
ISIS OATA »»t3CF9»3*9rcri3FF*FFF8SFF83F 
FFFFFC7F 3*9FCF9F3C7FF8311F If 3E 7FFE77319 
1328 OATA FFS3393I3I3F3983FFC7B3I 11181 I 
11IFF83111 183111183FF83111F|F|FI 18376*9 
• 338 OATA FF83I I I I I I 1 1 1 I83FF8I IF IF87- IF I 
F8IFF8I IFIF8^IF|F|FFF8?I9|F| I I9I983FB86 
>348 DATA FF|l|ll|8lllllliFFSIC7C7C7C7C 
78IFF8IE3E3E3238387FF 191183*78311 I 9M88C 
•338 OATA FF|riF|F|FlFlF8IFF391l8l8I797. 
939*F3I1I8I8I8IIII9FF83IIII1III11836887 
136* OAIA FF831 11183IF IFIFFF8311 I I 11 I 18 
3» IF» 8311118J8783IIFF83IIIF83F 11183BA8V 
.3 -8 DATA FT8IC7C7C7C7C7C7FFI111 I I 11 I 11 
I83FFHIII 19 303C7C7FF39S9298IBI I I 3941 81! 
•398 DATA FFI1I1C7C7C71IIIFFl|||II83C7C 
7C 7FF 813 IE 3C79F 1981FF839F9F9F9F9F934618 
1598 OATA FFC38F8F879FBF83FFC1F9F9F9F9F 
9ClFFE7C3BIE7E7E7E7FF0̂ 9FBI819FDFFF2ai7 
1688 DATA FFFFFFFFFFFFFFFFFFE7E7E7E7FFF 
FE7FF9999FFFFFFFFFFFF93938I938I9393841A 
'6.0 OATA • Ftra32t »IST987« f * ' 3933C 7CF99'. 

9FFFF8733338731339IFFF3E7CFFTFFFFFF6C13 
1628 DATA FFE3CF9F9F9FCFE3FFC7F3F9F9F9F 
3C7FFB993C 78lC793Bfî FE7E7Bl81E7E7FF6419 
•63* OATA FFFFFFFFFFE7E7CFFFFFFFFF81FFF 
FF F FFFF FF FF FFE 7E 7FFFF F 9F 3E 7Cf 9f 3F F F 5810 
'648 DATA FF83813939398183FFC78787C7C7C 
783FF931 IF 183 IF 1181 FF831 IF 18V 111832218 
163* DATA FFE3C3C393I 3*11 3FTB1 f l IFB7F I 1 
183FF83111*83111103* * 01 I IF 1E3C7C7C73E*F 
• <•<** DATA <>83I11IB3I1I183FF831111B1FI1 
183FFFFE7FFFFFFE7FFFFFFE7FFFFE7E7CFBC15 
ift '8 DATA FFE3CF9F3F9FCFE3FFFFTFB3FF83P 
FFFFFC7F3F9FCF9F3C7FF8311FIE3E7FFE773I9 
it,80 DATA FFFFFFF̂ O*:F9FOFBrVOF7FOFlFSO 
FEBE9DF0FEFF3E3C7F0F IF 7DF0FF 7F3F3E0J* IE 
•598 DATA F3F3FI0*FFFFFFFFrcrEFErE0rFBF 
CFAF*FCf6FCF0< 40« f A* 00* 0< 11 > 41 41 M T4C If 
' '00 DATA F8T A0T0FF4F4F2ECE2F4F80FFEFEF 
£FE7f 7E7E 7E7E7C 7E 7E 747E7E 7E 7E7E7E7EE8I4 
i 'iB DATA 7E7E7t707F7E7E7E7V7C7E7E747E7 
E7E7E 7E7E7E7E7E7E 70783833380F OF OT OT 3718 
I »-•» DATA /831 3A2*0**0*DFDFDF0F0* 7C783*3 
3 3BD* 0* 0* Df 7831 3A200* OF 0* OF OF DC OF 7CD213 
I 730 OATA 777A7A7A7A7A7A7A737A7A7A7A7A7 
A7A7A7A7A76777A7A7A7A7A7A7A737A7A7A288F 
• '40 OA>A 7A7ATA7A7A7A7A76768A81BBOFOFD 
FOF76DFDFOFDFD*0FD« DFOFOF 7C7UB3MBC2916 
•730 OATA B8DFDFDF780FDF0FDF0FDF0FDFDFD 
F 7C 78ET968ADDF DFF>F OF 7BDF D*OFDFDFDF 0^9019 

7D* OA*A 0FnFDF7C78AC9EA9BA0FDFDF760FD 
• 0» OF 0* OF OF 0* 0* OF 7C 7 8 B1 BAA 7 AfrOF OF OF 7 719 
• > '9 OATA '80FOFDFOFOFDFDFDFOFOF7C7BA9B 
AA0B6B9A6DF 7BDFDFDFDF0FDFDF0F0FDF7CD8ia 
I '98 DATA 786BBCABeC0F0FDF780F0F0FDFD*rD 
• DFDFDFDF7C7BBBBAB9OFDFDF0F 790FDF0FD819 
1798 DATA OFDFDFOFOFOFOF7C78B6B1AFAAAB9 
CDF 78DF0FDF DF DFDF 0F DFDF OF 7C 78AF B8B4 2818 
1300 DATA BAOFDFOF 78OF0F0FDFDF0FDFDF0FD 
F 7C 7Bb6b 1 Af AAABO* OF 780FDFDFDF0FDFDF33I9 
•810 OATA OrOFDF7C78AFAOB6IIIA89CDF7BOrD 
F Of Df OF OF OF or or DF 7 C 7 OB BB6B70F OF OF OF 3818 
1828 OAIA 7UOFDrO*OFOFOFDFOFOFOF7C7aArA 
0B6BI AM)* Of 700* or 0* OF OF or or OF or or 7CTe i s 
i038 OATA 7iiAOBAMB8ororor78ororDFDForo 
FDf DFDr0F7C7OKM8IABOf oror 780rOT0*>9I IB 
• 048 OAIA otor 0*0* or or Of 7C/B»3»AA»D» or o 
r Df 780T or Df Of or or Of Of Of o* 7C 7883MACD818 
IBS8 OATA AaDFDFOr 780FOFDFDrOrOFDFDrorO 
F 7C 78MMAMMT or OF 7 BOF or or or OF or OF 3819 
JB6B OATA 0FDFDF7C7BBCB3ADDrDFDFDF7B0*:D 
FDFDrDrOfDFDFOFOF7C79ADAA81DFDFOFDFCF19 
• 9»B DATA 78DFDFOFDFOFDFDFDFOFOF7C7B8CB 
2BBDFDF0FDF 7BDF DF DFDF DF DFDF DF DFDF 7C7I 19 
iaee DATA /8B6ER9OROFOFOFOR 78OR OFDFOFOFO 
F DF OF DF DF 7C 78AC A6AC or of or or 7 OOF DF DT F 310 
.098 DATA OFOFOf orororor 7C7HA08AACA8MA 
DBA780F DF OR OR or Df Df OF or 0T7C 7Una«r BA101 O 
>988 OAIA Biof or or 700F or or or or OF or or or D 
F7C'l>MI)8ACAAB0f)FDf 780rDTOTOFDFOFor 3A|9 
• 9-0 DATA Of DFOT 7C7BBCB3B*ACBADF0F 780FD 
f or or or or or or or or 7t 7BADBAAHAAADB i or EF 17 
• 928 DATA 'B0FOROFOFDFORORDFDFDF7C 78B8P 
AAKO* DFDf or ;8orof DForDrororoFDror 7C63I« 
• 93* OAIA FMNHMtf DForor7BDFDForororo 
f or or or or 7C 7881 BAAOOF or or or 78OR or or 0318 
• 948 DATA or or or or DFDF OF 7C 78ACA8MAFDrO 
ro* 78oroFDfororoForororor7C'BAiaMi>oAaiB 
• 93* OATA v7ororor7BDrDrDroFOFDrorororo 
• 7C >ITMKI o* or or OF OF /BorDFOFororororA3i9 
•96* DATA OFDROF7C7BABB«DFDFDFDFOR7BOFD 
F OF OF DF DF or OF OF DF 7C 7 8ABBC B6 A BDF OF OF C D1B 
• 9'8 OAT A 7aoFDFOrororOrOFDroror 7C78B9B 
lOFOFDf or or7BDr or oror DForor OF DFDF 7C9i 19 
1988 OATA 79 7A7A7A7A7A7A7A737A7A7A7A7A7 
A7A7A7A7A7B797A7A7A7A7A7A7A737A7A7A358F 
.<998 OAIA 7A7A7A7A7A7A7A7BTTFFFFFFFFFF-

FFFFFFFFF FFFFFFFFFF 2128FFFFFFFFFFFFFC19 
000 DATA FFFFFFFFOFF9FOrBrBFDF7FOr IF30 

F*M90FOFEFF3«3C7FOF IF70FDFF7F5F3EP2E IE 
2810 DATA EJFSFlDFFFFF̂ FFCFErFFEFEDFFBF 
CrAff̂ CF6FCF»F4DFEAEBDFDFEEF4E4E6FC4CIE 
2820 DATA F8F6DFnrF6F4F2ECE2F4F80rFEFEF 
EFE7F7E7E7E7E7E7E7E747E7E7E7E7E7E7EE816 
-838 OAIA 7E7F7r707F7E7E7E7E7E7E7E747E7 
E7E7E7E7E7E7E7E7£7O763*3338OFDF0F0rb718 
28*8 DATA 783l3A:8OF0FDF0r0FnFDF7C7a383 
33i.DFĈ 0FDF78313A28DFDFI>̂ r̂ 0FDF0r7CD2l3 
:-058 DMTA 777A7A7A7A7A7A7A737A7A7A7A7A7 
A7A7A7A7A767 7 7A7A7A7A7A7A7A737A7A7A288T 
0r.0 DATA TA7A7A7A7A7A7A7478ACAFK970FD 

F OF780F DF or OF OF DF DF OF DF DF 7C 79AF BOAT • • 
28/8 OATA DF DF DF DF 780F DFDF DFDFDF OF DT or 0 
F 7C 7 8ABB 7 bAB I DF DF OF780F DF OF OF OF DF or 9919 
2888 DATA OF OFDF 7C 7BACA£A0DFDr Of Df /IIDf 0 
FDF DF OF OF OF DF Df OF 7 C 7 8b 188AB0F DF DF Df ST IB 
2898 DATA 7&DF DFDF OFDF Or DFDFDF OF 7C 70A08 
iBeoFDForoF78DFDForoFDFDForororoF7C4i 19 
2100 OATA 78ACA8BA«̂OFDFDF78DFOFOF0r0rD 
F OF DF OF OF 7 C 798398B60F OF DF OF 780F OF OF A318 
7 1 1 8 DATA OFDFOFDFDFDFDF7C7e940FDFOFOFO 
FDF 7BDF OF DFDF DFDF OF DF DFOF 7C 78BAA7<^8019 
2128 DATA DF DF DF DF780F DFDF DFDF DFDF OF OFD 
F7C79970F OFDF OFDF OF 78DF DFDF OF DFDF0FFB19 
2138 OATA 0FDFDF7C788C8*AC0R0F0ROF78OFD 
F DF OF DF OF DF DF Df Of 7C 7893DF DT OF Of OT OT I * 19 
21-8 OATA 7 8OF DForor or OF or or or DF 7C78ACB 
OB 1 DF OFOFOF 70DF OF OFDf or OF or OF OF or 7C3B19 
.158 OATA 7H980F DFDF DFDFDF 7BOFDFOF OFDFD 
FDFDf 0F0F7C 7aABBCB)DFDFOFOF7BOFOrOF8F19 
" 60 DATA DFDFDF OF DFDF DF7C7BA IDF DFDFDF D 
FI* 780F OF DF OF OF DFDF DFDF DF 7C 7 SBC ABB 12419 

1 '9 OATA DFDFDFOF78DFOFOFOFOFDFOFDFDFD 
F 7C 70BEB1BBDF OF DFDF 780FDF OF OF OF 0FDFD319 
2198 DATA DFDFOF 7C 78AFi>AIMi»4OF0ror 7B0TD 
FDFOT DFDF OF OF OF OF 7C 7BMAOOF OF OF or DFOr IB 
• 19* DATA /aorororororor ororDror7C78B3B 

AblDT DFDf OF 780F0F Of or orof oror OROT7C66|9 
-288 OATA 'ASIOROROF OROROR 78DF0R0FC*DFD 
F OF DF DF DF 7C 7 8AC A8AD9B0F Of OF 700F DF OR A61B 
221* OATA ororororororor 7C7NE2OROFORORD 
FDF78OFDFDF0FDF0f OFDF OTDT 7C 7BA9I*B3*3I9 
222* OATA DFOFOFOFraOFOFOFDFOrorDFOFOFD 
F7C 7883DF DFOFDFDf OR 780T DF OF or or OFOFEC 19 
1230 OATA DF0FDF7C78M ACDCDFOF OFDF 7BDF0 
F OF OF DF OR or OF DF OF 7C 7 UAC BBB1 OF OF DF OF E 61B 
?248 OATA /dor Df Df DF or DFDFDF OF OF /C7BBC6 
7A09BDFDFC* 'BDFD> DFOFDFDFDR 0FDFDF7C2419 >23* DATA '0B6B1ABDF OF OFDF780F DFDF OFDFD 
FOFOFOf or 7t /BB3BA99A89BDF0F78DF0FDF67IB 
23*0 OATA OF OF OF OF OF DFDF 7C 788FB0ACDF0FD 
FOT 7npFOFOFDFDFDFDFDFOFDF7C7aADB6»8F M8 
»2/8 OATA B7AC9f>DF78OFDF0» D* 0f Drorororo 
» 7C 7UAAAC AOOFDFĈDF 78DF0F 0* Df Or 0*0* 8f 19 
2288 DATA OFOFDF/C76ti2l>6»»9BOFOFOF7BDFO 
FDF OF OF DFDF DFDF OF 7C7Bb'»AMW.D» OTOFOFAAIB 
J9» OATA 7SOFD«rr:OFDForDFOFOrOF7C7BMB 

80» Df D- OF PF 7 B Df or Of OF Df OF OF OF OF OF 7 C BF 19 
!'80 DATA '9 7A7A7A7A7A7A7A737A7A7A7A7A7 
*7A;A7A7A't>797A7A7A7A7A7A7A737A7A7A33** 
.3 0 DATA 'A 'A7A7A7A7A7A7BFFFFFFFFFFFFF 

F F f F F r r F C f F F F C F F F F F 2 I T a r F F F f F F F F F F F F C I 9 
7328 DATA FCFEFEFtB94a38ia< 0400̂ ,0400*6 
;»NB8198992F 2*282 0̂ 8222E9f 982828282F 40{< 

OA»A 82B28289FEFercFEF(rrFcrEB9483 
BE*F 04000/.,• 4«00C,988aa 190992F 282828 2E08D 
23*8 OATA 0222€9F982*2*20202828209FEFEF 
?s«'lFIF 18I3I3I0191C1812161B13I410IC5K 
• «* O-TA E 181 4IA14I8I616181F1918141818 
' 4171 BieiE 181B) 41814i . E>Oe0b692994798t 8» 
-368 OMTA 8l«»7E>eE 9̂a9e94499*949*|4|3M 
B2S29*94959219B7B8»S9698999I 98989F I 3A07 
73/8 OATA 31812l8l4l8iei318IF14l8lSI8ia 
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in t h e n e w k e y w o r d p r e s s 
R e t u r n a n d t h e c u r s o r wil l 
c h a n g e b a c k t o b l a c k s h o w i n g 
t h a t t h e n e w k e y w o r d s h a s b e e n 
s t o r e d . If y o u p r e s s R e t u r n w i t h 
an e m p t y ' ce l l ' t h e n t h e c o n t e n t s 
a r e u n c h a n g e d a n d t h e o r i g i n a l 
k e y w o r d is d i s p l a y e d . 

P r e s s i n g F 7 b r i n g s y o u i n t o a 
m e n u w i t h t h e f o l l o w i n g 
o p t i o n s : 
1. SAVE T O T A P E 
2. LOAD F R O M T A P E 
3. SAVE T O DIS C 
4. LOAD F R O M DISC 
5. EXIT T O BASIC 
6. B A C K T O E D I T O R 

T h e f i r s t f o u r o p t i o n s a l l o w 
y o u t o s a v e a n d l o a d c o m p l e t e 
se ts o f r e - d e f i n e d k e y w o r d s o n 
t a p e a n d d i s c . E a c h o p t i o n 
r e q u i r e s y o u t o t y p e in t h e 
f i l e n a m e . F o r t a p e o p e r a t i o n s 
t h e f i l e n a m e m a y b e e m p t y . 
P re s s ing 6 will r e t u r n y o u t o t h e 
e d i t o r . 

P r e s s i n g 5 wil l a l l o w y o u t o 
exit f r o m t h e p r o g r a m a n d u s e 
y o u r n e w c o m m a n d s o r list 
p r o g r a m s in y o u r m o d i f i e d 

B a s i c . H o w e v e r , b e c a u s e o f t h e 
w a y t h e C o m m o d o r e 6 4 ' s B a s i c 
i n t e r p r e t e r w o r k s y o u c a n n o t 
u s e m o r e t h a n 256 c h a r a c t e r s in 
t o t a l in y o u r n e w k e y w o r d s . If 
y o u h a v e u s e d m o r e t h a n t h i s , 
t h e p r o g r a m will tell y o u by h o w 
m a n y y o u m u s t r e d u c e t h i s 
t o t a l . 

W h e n u s i n g y o u r n e w B a s i c 
y o u c a n a b b r e v i a t e t h e 
c o m m a n d s in t h e u s u a l w a y . 
F o r e x a m p l e if y o u h a v e a 
c o m m a n d c a l l e d D i s p l a y , 
s i m p l y t y p e in D s h i f t I . 

S w i t c h i n g b e t w e e n o r d i n a r y 
C o m m o d o r e B a s i c a n d y o u r 
n e w B a s i c is v e r y e a s y . 

T o s w i t c h t o o r d i n a r y B a s i c : 
P O K E 700, 1 

T o s w i t c h t o y o u r n e w Bas ic : 
P O K E 700 , 0 

R e m e m b e r t o u s e y o u r n e w 
v e r s i o n o f t h e P o k e c o m m a n d 
if y o u h a v e c h a n g e d i t . T h e 
p r o g r a m is a v a i l a b l e o n t a p e a t 
£ 3 . 5 0 . W r i t e t o D a m i a n 
M c C o m b , 23 W o o d l a w n D r i v e , 
D u n g a n n o n , B T 7 0 1 A J . 

% 

i 6 i c i 4 1 7 i s i s i 0 1 3 1 0 1 3 1 B I 6 1 0 1 0 1 0 1 3 1 0 1 c 
" . w d a t a • i a i a i i i 7 i 4 i a i £ i * i « 
• 2 0 0 1 FB 9 

DATA w ; o / B 4 e 6 i e a F a > r i 7 e o B 8 8 F 8 3 s a a f . 
001012CEC0CBC3£4C0CB10C3C0C4C0CFC0CCC0I . 
400 DATA 0C0C9C01410C9QBC4C0C0C6C910C3 

cac6cecr CKKEC 7ce i e i r (Me«828aeea4Q9De& 
7 4 . 0 DATA 0 i T 6 e e a e ; t t « i M i e 4 S B f i D e « a i > i 4 i E B 0 
e»e0n09A8 JB410eaoBo«»e08EB2e<.o<,o014 De7 
->4.-* DATA 2 I 9C0C7C4C0C3C0C6 I 7C3C0CSC2CB 
C3CE C 4CEC 71 • 16CBCF C 3CEC4CBC410C6C6C690A 
2430 DATA • C 3 c e c 8 C B c a c 3 C 0 i e i 3 e F 8 a e 6 a a u 7 
B7B41MMMI 7 848784606411087801013B0B0«4<»07 
440 DATA 4 8 F 8 0 8 0 6 1 I 0 8E8B8D648 0A64 I 4 8 0 8E 

09 1010CBC0C6C3C0C0C01BC3C0C0CBC9CDC9CA8 
J4 * f l DATA lCBC£C61017CeC0CFC3CCC0C6l3CS 
C 7C0CFC0C0CCCCC.0CE 101 7 6 0 8B4 iM? 9 8 0 8DB3MA 

OATA 9 i » l i « < l 4R88e .B060 t l l IKMI684 I 0 1 S 6 E 
dWI0OFB0828£ l 0 l lMWIB€00a2Be . iw . l l 0< l 4B313O0 ' ; 
'470 DATA 013C6C0C4C0C0C7C0l0C9C0C0C9Ca 
C»CkCBC0C6 1 5 1 0CK 0C 0C 3CBC4C 0 I 0 C 3CDC8 9 0 6 
7400 DATA OC2C0C0C3C3C0C4 I f 10111102306063 
B2BC I 3 6 0B0 6F 8 0 8 . '410808 3 9 0 6 0 1 0 1 B I K 8 0 8 3 9 B B 
3490 OATA 0 6 2 8 7 8 0 0 0 1 9 B06E806011 / ( I 0 6 0 6 E 8 0 
B0141 jcoc4c JCOC4CI i n10C0C8C0C0C4C9CECit7 
" 5 0 0 0ATA EC4C£C0 I0 IFC4CEC3C0CSCOC01BC£ 
C0CF C0C0C3C3C4C4C01010678B8S831 I0O089O«»A 
- 3 1 0 0ATA O 1 0 8 ( k l ! i U 0 8 f > 8 0 e 2 8 J f l 7 0 0 6 3 1 2 1 0 6 6 

320 DATA 010CBCECeC3C3C0C4 i 0C6C0C3C0C0 
C3C0C 4C0C01013C4C 3CFC4C3C0CF I BCBC0CI19WB 
3 3 0 DATA 0C0C4CBC0C4C ' •C0I01O808SI14I108 '> 

oa&a i f at M 6 9 B E 9 0 6 E b s o « b 7 8 3 i 0 1 ea jM i u i» v p ? 
340 OATA 3 8 0 8 0 8 0 6 0 1 0 8 3 8 0 6 0 8 0 8 0 0 * : <11:8084 

06101 IC4C0CBC6C0C0C4 10CFC8CECDC0C0CEC*B 
330 OATA 9CBC0C0 I 3 I 0 C 4C7C0C7C4C2C3 I BC0 

C9C3C0C 4C0C0C4C0C01E 1 0 8 6 8 E 8 * « U0OB81C06 
" 3 6 0 OATA E > l 3O 0 t ) V 8 E 6 0 6 0 6 2 8 B tM ( l 4 8 0 I E l » £ 0 
M BE 8 0 5 E 8 3 8 0 1OB FBM3 8 0 8 0 8 1 U 4 n 0 6 EB 0 i 4D0B 
' 3 7 0 DATA 0 1 7C0CBC3C2CECDC6I3C0C0C1CEC0 
C0C3CDC I C 4 1 4 1 fcC6C0C3C0C0CF CF 10C0C0C49BA 
' 3 6 0 DATA 0C 0C 0C0C0C0CDC0 l 0 l 9 8 0 B eS 0 6 4 6 l ) 
036310e080O0HO8080878BU« « K I I 7 » e8985af 9*4 
' 3 7 0 DATA . - i t r . 8 0 8 0 8 6 1 4 a a t l 4 t l - ? B 0B36780 6 0 03 
A 0 I 6 I 4CBC0CEC0C3C0C3I 4C0C0C4C0C7C4C3CA7 
' A M DATA 0 C 3 C 7 C 0 I E l D C i a C 4 C 0 C «C l C ECO i e CS 
C0C0C 7C0CBCeC0C0C31 21 7 8 2OBO0B4808361 CM 7 
: » . 0 DATA 7HM i «6OBa&380a0O I e 0 6 £ 8 0 1 0 1 0 e « 
•W643E B0 6 4B610 B 7 8®906 0&0 l » « 6 0 e 3 8 0 3 3 1CD06 

OATA U I 0 l 2 ) 9 l 0 1 0 i 4 l 0 1 E 1 7 i 0 l 7 l 7 1 2 l 6 
I 0 I 0 I F I 5 I 0 1 0 1 0 1 0 1 2 J I 1 0 • 4 1 3 1 0 1 7 1 0 1 0 1 3 0 0 6 
630 DATA 7 I 0 I D 1 7 I H 0 I 6 1 0 1 0 I 0 M M 3 4 B E B 0 

1396701010E0B9T0O0V ' . 7 3 9 C t , D D MM 7A4 4 i 
2 6 * 0 OATA FFC7&3FFF r68CACCCDC6C603CFC36 
aCflCCCriCACtD V :FCS6BCACCCDC9CA03CnC*CA 18 
"630 OATA C3AD40C0CnC9CFCFC3*240CACFC€C 
oC6C V>1 A f l 3GC9C9C9*F9CB3FEFr 68CBC0CF 0F-17 
2600 0*.'A DSCCCoCKSABCeCdĈ.ÔCDCSMCBC 
6CDD3CEC6CBC366C0C6CCD3COCS6IA033CB7F • -
7 6 - 0 DATA C F C I * F 3 I B3FA^FBCC l D I .4000ECEEE 
EEEEEEHT1 I EEEEEEFEEEEEEEEH11EFEEEBD1B 
7660 OATA EEEEEEEEDDC3&CCOOB4DOOE2E2E2E 
? £ 2E 2 t « t 7E2E 2E2E2E2E2E2E212E2E2E2E272 1B 
2690 OATA E2C2£ZE2E2£2e2C2E2E2E2E2D0FF2 
38VSFF68CACCCDC7CFn3C9C366CACCCDC792 i 9 
7780 OATA CFD3C9CS6BCACCCDC8C003CCCEC36 
6r>D6COOC366C9CACFn3CDCACAFF02B3FaFFB317 
7710 DATA 66CACCCOC7COD3CFC36BCACCCOC7C 
703CF C36BCACCCDC8C803CDCACAFFE1B2EB8D18 

DATA FF66CACCCOC7CBD3CFC36aC4CCCOC 
7C7DXFC368CACCCnCBC0D3CPCACAFF99B239 lB 
' 7 5 0 DATA EIFFACOA40COCDCDC3AOCE4DCFC3A 
DC04DCDCFCFCSADCC4DCDCEC6C5ADC&4f)CC& I 16 
2740 OATA CCC7C3ADCA4DCCC7CEC3A0C940C8C 
IC0C3ADC84nCBCBCCC3ADC74DCAC£C9C3AnA416 
' 7 3 0 DATA C640CACACEFF64620CFFADAC40CAC 

9CFC3A0B.340CAC6C8C3ADBD4nC9C0C9C3AD64 16 
• 7 6 « DATA AD40C9CACBC3A0AU4nC9C9C9C3ADB 
940C8CFCDC3A0B) 4DC8CEC7FF 4FH?07FF<VC4816 
7 7 70 DATA 4nCACCCDCBC7C3ACCf0A40CDCFCBC 
F F F 2EB2COFF 61AD33AJ1C9C361 AD33ADCnC3C915 
2 7 8 0 DATA 6 IA033AOCAC36 iAD33ADCECS6BCAO 
3CFFF 2 3B ? 9BFF * F 0A4DCFF r B 9B2 9 6FF 6 6CAAC14 
7 790 DATA CCCOC7CFP3C9C366CACCCCC 7CED3C 
9C361A035ADC6F F F 7 A191F F 6SCDD W DA33 4 4 1 7 
?8O0 DATA CCC372CACFCFCFFFEFe i 8CFF3€BED 
BF FB8B187F F 74 BEDB4DDD7A0DS666CDD3CFM17 • 
7 8 i B OATA C361AD3SADC7C3AFDA40AFDA34C IX 
374AF DA4D34CE3BA* 0A40CCC9C372C9CFCF 7 3 1 4 

OATA CFC376C£C£CFFFB7B1 70FF74PCDB4 
D0079D03666CDD3CFC361AD33ACC7L3AFDACE13 
2 8 3 0 DATA 4 0 A FDA 7 3CECS7WOA4 0CCC7 3 6AFD 
A4DCFC372C9CFCFCFFF73B1 7 3 F F 7 4PC0B 4 0 F 6 I 4 
7B4B DATA 0DAADD3872CeCFCFCFFF64B169FF7 
4BEDF -4D0n77DD36C0CFCFCFFF3& t i ¦ 3FFF76F I 13 
2B3B DATA C vC £CFFF 2 7A l I 7 FC 6 9DB4D3 7 0 7BCC 
FDB03C93307AF DA33D7AFDA4EC£C70 * 3 ^C£B913 
7B60 OATA CMMU>«333707BCCDDND3C*34CDCF3 
•07AFDA4EC£C7D6D6FFrBBOeOiFC6AD»4DDI>7< , l6 
2 0 / 0 OATA 0F0FOFDFDF0FDFnFC«'OFODr.3P9OB4 
OTIODOC366CACCCDC 7CBf l3CCC36BCACCC0C 7 0A I 9 
" 0 0 0 D.^TA C7n3CCFFE0P005FC66R9OI«37O7AAO 
KDXCCO-34^CD7 BllDI.n6D6DD67DnBI.DIM FD8381 7 
789B DATA 6BF9 r<»3€AFDBF rBCF .B tFFBB£40390 
7A£DB3b33D7C * T)«n6C37 4BF4DCCCC36CECE3311> 
' 9 0 0 DATA CFCFFF92BW3FB74F .K4DCDCF3B3CD 
7BBD i .D6 *C4ECF38BBDMD^ /D7E .BDB I ) "CD7D7 14 
9 . 0 OATA BBDBO654C. :DAC376CECFC0CFFF7eB 

0D«.F B74E* -4CCCCC4F I * 4EC6CA36CECFCDC^ f rD l6 
• H OATA FF6ABBO IFB74BE4ECBC8S0W4CCAC 

' 3 «C ECFCDCF FF 4C H0C 7F B743CD7BBDHDfr4C 7 0 1 3 
J * 0 OA TA 4ECCCF36BBDB4DbB06333BD7B€53C 

I CDC'D6FF4280 ¦«DF B76CECFCDCFFF32B« f . 3 3713 
-94 f c DATA FA 74BBOB4DDDDO36CECECBCFFF02B 

4Db234CCC7CF3307 ' .DD7CM l< , 4C2F 13 
" , 9T« OATM 4t ( . ' D 655AFDA55CEO C37EB64DCE3 
K £ C F C i e A t b - 3 3 B 6 D 3 CCC 0 C 3 7 D F F D 6 A F 9 F 3 9 1 3 

O - TA F I « / c e 64DC£3«3CD7nB I >B0634C£C36 
BB2AF S3BM>339D73S07BBDBD3BAB3CED6I>63A 13 
7 9 7 0 DATA 34CF.CDC7C370FFBF-AF9SFB6a i >2AF3 
3 3CD7BB0BD6D3 . t ^ 0 7 3 6D7BB0 « n 3CED ^D6FF 6 4 l 6 
•!VB0 DATA 9 BA I RSFB 6 I AD 3 3A 0C 7C3 6 I A 0 3 3ADC 
CC366CACCC0C7C00^CFCS68CACCCDC7C7D3FA I3 

ĈFC36BCACCCDC9CAD3CFC36BCACCCDC7C£30I 7 
' .000 DATA 03CFC368C0030<C366AC33C« : . 03CFC 
3A8AC33CC03CFFF47AF73F B*6(KM>CED*3CE 7 ? 13 
3 0 1 0 OATA £EEEEEE2BFPEBDE?£2e2F2E2£2E2£ 
2E 2C H 2E 2E2E2E 2C 2E 2BF BCBDODF f 0 2AF1BCA19 
30 '0 DATA F86M>0€?EDB860< i CE63EDBC6DD* D 
F 7C 2C3E793A3F 2 B ^ B 0 F 2 B 3 £ 2 f 3A» *0FDFEJ>3317 
SB -0 DATA 63064.DEtCD63CDBC6D0F0F7E333«3 
I ^M>F392D3B37 r>F2&3£2F AADDC4FFEBM I I 3 E I B 
^ 0 4 0 DATA F 8 6 6DD£2£D63B9BABB£2E2C2£2 £ 2E 
2 f 2E 2 f 2« 21" 2E 2E 2E 2E 21 2E 2B9BABBD0F FPB621A 
3 0 3 0 DATA AEa7F&6A0nEDf r3EEE£ i .CC7BFBGeDE 
7 E 2 f 2C 2C 2E 2E2E2E 2K2E 2C 2E2E2C 7 t 2E 2BF E 7 1 9 
306B OATA BCBIM>OFF7eACF0F76«iD0C7£DBS6O£ 
1 CC4>3T DBCWWF DF 71 2C3E793ASF2B3aDF3BA£ I 3 
3 0 ' 0 DATA 362C34D* OFDFED63B8AOE 1CB63EDB 
C6DDF n r 7£ 1 33B3£ 3 « n F 3 9 2 D 3 * 3 2 D f 3B3 6 7C061 0 
3 0 6 0 OATA 34D0C4FF39AEF3F76 / . 00C2CD63B9E . 
A B B £ 2 t 7 C 2 £ 2 E 2 f 2 f 2 E ? E 2 E 7 E 2 £ 2 £ ? f ' F 2 E 2 8 B I 9 
^ 0 9 0 DATA F .2B9BABI ID0FF34A£E9f 76 *OOED63£ 
C fEEEF 2B»-B£BD1 7E2E2E2E2E2E2E2F2E211019 
3 1 0 0 OATA £2£2C2C2E2E2BFBF i iOODFFF4A»OFF 
76ADDE2EDB86DE iCAA^EDBC600 f 4 ¦ F7 i : M 7 7 D I 17 
3 ¦ . 0 DATA 3 6 2B3F2B3a 3F3D3£ 2C36 3C0FDFED6 
. .BB6DCI C963£ DHC6DDFDF 7E3031T3C343F2B9AAE 

OATA 3 «SF3A3 f > 362B3«20DDC4FFO2ADD» 
766D0£2E D ^ 3 I ^ B A B B E 2 £ 2 £ 2 f 7 C 2 F 2E 2E 2E 2 4 2 1 3 
3 1 3 0 OATA E 2E2 £ 2 £ 2 £ 2 £ 2C2E2B?BA£8D0FFC4A 

DCl*7fc8CA<XC0C9CAD3C0CaFFA7AIX:iF73F77l9 
ft 140 OATA E«U>AC3BC4O3AO7n£DEi330OOFODD6C 
374BF*CCf 4f bf 41 CV36CDCECECFF F 9 VIDB79? J 3 

DATA F/74IK4CCA3872CECrCFCFFF6FADA 
0F76EE* '6CCCF C*CF D3CCCDCr CF D3CCCBCF IE 17 

DATA CFn*CCC9CFCFD3CCC7CFCFD3C£CFC 
AF F 2DA047F 4 74-M)07CED63«CCC94C 4£CS 38F B < 3 
3• 70 OATA 66DD7EE7C22F2D3A2C2C3F2D3A3C3 
02D3BDFD93F2F 333C ?fc3F 3®313F 2B3f 2F 3ADBBA 
3IM DATA SF2r333A3£2C3A0DC3*0CE03CEC9D 
3CEC9FF 13A030F 46BAD33A0AC33CCD3CEC3eAI 2 
T.90 DATA 61A033ADACC376CDCFCFCFFFDAAC7 
FF3743DI>7CED63BC£C94C4ECF36«6DD7££79F <4 
^'00 OATA E22F203A7C2C3F2F333£263r3«313 
F7B3C2F3ASF2F 333A3T 2C 3ADDC36DC1D3CE83BB 
•»2«B DATA C9D3CtC9FFCBAC73F3ntlAD33AOB33 
3CCD3CFC361AD53ADHTC376CDCFC*CF TT A634 16 

DATA ACB7F26IIAD33A0AC3SCC03C7C36IA 
D33ATAC C 376C DCF CF C» F F 8C ACE F F I tMf 0334A13 
7̂30 DATA A06333CC03C7C3O1AD33AOB3C37&C 

DCFCFCFFF67AC?7Fl6IAD33AnCBC3A34D\n) I 14 
»240 DATA 07COCACCI>653CDCAC9S%3DD7COCAC 
»063SC£C36«A3D3CFFF4DAC;-6» IPI4DA3340113 
3730 OATA CACDCncnCBC374BI4CC0CAC93eCCC 

•7C€CF FF1CAC23F166DD6C £ 1E FIE fE E i f 'F 2F 716 
t760 DATA r2C226-302MDF3C3F31 31 ̂ €>2BOF203 
A2B2A7B̂  < 3F 2B303F 3D3£ 2C-3A3C3F263Ay B6F »* 
32/0 DATA D1D0FFEOAB24FI66OOCEE2C2C22B3 
• «̂3F37T£31263F3C373C2D3E3C2B3A207C37BE 
32PB DATA 3F373E293A3F303A3A313F2A2C3A3 
BO 1 DOFFBCAB2̂F 166D0EEEE69C 7E 2E 2E 226B010 
3290 OATA 342A0F327A2C2B0F2D3A3B2A3C3A3 
F 2*3 73A3F 28302B3£ 3W 3D26DDC4 B154CDVWI 
5300 DATA CACAFFBCAB22F I 6OD0£££E63DFDF2 
F 2D3A2C2C31- 3£3* .M̂ A263F2»303F2D.̂ A2ft48«E 
3311 DATA 2A2D313F2B303F7B373A3F3A3B362 
F>̂02DDOFF 7SAB7IF I68CECAC7D3CFC360CE42BE 

DATA C«C7D3CEC376£XOCAFF34AR1DFl6 
8CACCCDC7CF03CFCBC368CACCCDC7CCD3C96AI 7 

OATA C3«6CACCCDC8COOU:DC£FF3AAAI>-
16«DD6C££63«l9B̂BAA7B6D2bDM ACMBCPF4A16 
3340 DATA CCOI CFDOFF0EABf73F061AD33ADABC 
3AIAD33ADBDC361 An33ADAPC36 < AOS3ADB13014 
'.330 OATA CMacaCSCFD3C£C7CCC3AeC8CBC£0 
3CDI FEBAAEBFB6aCllC«.CDD3CaCECS6aC0C*4l IB 
X360 DATA CCD3C0CACBC36aCBCCn3C£CSA6CnC 
BD3C7C330FF B8AA3F t 066DO6CEEEEEEE 2F 20? 17 
•*370 OATA E2£7C2C2E2F2C7F2£2£2C2f2C2E2E 
2T 2E2F i EOBF bf HI m KFCBF B£B£K h* BC BE77 IA 
5̂60 OAT A MW(IFBEBDDDFF88AA33F066ODE2E 

2F33A312F. WnnF39V»333A313C323AC3!*?9l 1 T390 DATA 0̂ ED£IB8£2£2(!2F2£2E2F7E2£2C2C 
2F2F2C 7C2E2BCDDFF 3AAA4BFa6«OnE2£2C743l A 
14«» DATA E2K2£2C2C2E2E7C2£2E2£?C2tI2C2£ 
7f.-l DB9BAFrf .hABAl iAAABABABABABAI<A| iA««AF2l9 
M l B OATA BABABB00FF3AAA41FBBADB4DOOOFD 
FDFI lFDFDFnF Of nFDFT*DFOFOFIH OFDDC3BB2C19 
•^4 70 DATA DB4OOOODFFB6AA3 7F0fr6DD€CEEEE£ 
EEEE2F2f 2 C 2 E 2 E 2 E 2 E 2 E 2 E 2 1 21 2 E 2 E 2 E 2 E 2 & F 19 
3 4 ^ « DATA E2C2E2E2003707BADBD3CEC9343CO 
7 BBDBfV6D6nn63DDBBT)Bf F ( 3A92OF03EOCDB61 I 7 
M4B DATA C3AE403907AEDR333807CFD60AC37 
4 A E D M O « i n n D 3 9 C 8 C F C A C F F F M « A 9 2 3 F 0 7 4 A £ 2 4 1 3 

DATA 4DCDCF303CD7BBD8O64C4£CF36B I IO 
B4D37D7BBDBD3̂CD7BBD1>D634CED6C376C>.301 4 
^ 4 6 0 DATA CFCBCFFFACA91 r F 0 74AE4DCFCC3IK: 
BCECFCFI r o®A9 19F074AF4CCCCD4FAF4EC6C 4 14 
3 4 / 0 OATA CA38CBCFCBCFFF7>W» f l FFa743C07B 
l.Dr.n64C4ECEC930Wil)li4DBBDB333aD7A«S3»>^ I 3 
• 4 0 0 DATA CF.CDC7nAFF70Awa3Fa76CBCFCBCFF 
F36A9F 8EF74&&DB4nnnDD308€4C4EC f 300C6C13 
'•4V0 OATA 4U4FC036CBCFCACFFF1FA9F I E F 6 6D 
IWCEEEEEE £ £ f 2 f 2 E 2 F 2 E 2 E 2 £ 2 E 2 £ 2 f 2 C 2 F 2 1 B I 9 
t J M OATA C2C2C7E2E2E2E7E263DDB8O63707H 
AOF r f l ^CFC9 i 4 3C07BBDB I>6 fM . 0D f f t EEEDDFF i F 19 
- 3 . 0 OATA 0FA9£7£F6BCACCCFCFCFO33CD76t»O 

F DCABDOCF 7E B64nC£3t r>CD7BW>6r i6C3071 6 
T 3 > 0 OATA fc8CACCCFCFCF33B<.D339li733D7<lB0 

D * 3 3 3 B D 7 C F C n C V D6D654CF COC 77,316 
• W T ^ I A C 3 7 0 F F D 6 A 8 0 3 £ F 7 1 F F M C A » I 7 7 E C A 3 4 
I C 6 C F 33C 73M17 A t 0A33P7A I ' 0A4C C f C 7D 6 3 3C 0 1 3 
' 3 4 « OATA CFr«06CS6BAC33CED3A3CS^aAC33C 
CD-^ASf F A3A6A0EC74A f 0A4ECEC7386BAC33761 4 
' 3 3 « OATA CFC9O3COC360ACD3CDCACOC36BAC3 
3Cn03CBC9C376CACFCCCFFF6AABb3EC66ACaAl6 
' 3 6 0 OATA 3 8 C E C « n 3 C P C 3 o a A C 0 3 C 6 C B C 3 6 a A C 3 

3CDD3CFCBCOF F 3 B A 8 3 9 E C 6 8 A C C C D A T W O A 3 0 I 6 
3 3 7 0 DATA C368ACCCOA33CCD3ACOA3SCEC37IF 

F ?9A68FEaMIAC.33C r D3CFC36SAC3SCC03CF 1 2 1 3 
33B0 OATA C 3 / 4 3 D 0 7 C A 0 6 4 D C F 3 6 6 a C A 0 3 C F . C S 6 
1 AD33AOC6C37 I F F < B A S K * B 6 6 C A D ^ C361 7 B 1 4 
< 3 9 0 OATA A D 3 3 A 0 C 6 C 3 7 I F F F F F F B B B W C 6 4 4 0 4 
I F 0 3 3 3 7 3 3 1 3 4 6 4 3 8 I > 3 7 6 F 4F 3 F 9 9 4 4 4 C E M D O A I I 
«»00 OATA 9 D 0 I 9 3 I ' 0 0 ? b 0 l 0 l 1 0 0 1 I 1 . 3 0 O 0 3 I 

2 : ••« ' M I 3 I t a . l I l 3 0 2 0 3 0 3 e 0 0 B 6 7 8 t * 2 B 3 A 7 S 4 
^ 6 I B DATA 6 i F ^ 6 4 4 3 C 7 4 4 6 S 4 6 C 7 6 6 4 4 6 7 F 6 6 7 C 
F 6 7 4 3 4 F E 6 5 3 C 4 F 7 4 B 4 3 4 3 f F A 7 C 7 4 4 6 7 6 S F 7 2 B l 1 

OATA 7 £ 2 ! 9 > « l 8 3 2 D 6 e A i a 7 3 6 6 6 7 2 £ B * - C 3 
6 A 7 7 7 E A F C 3 6 F F 7 A F D A 7 3 6 C 3 7 2 F ( 2 n 3 A F 0 7 2 F 4 . I 
^ 6 5 0 DATA E 7 2 B 3 6 F F 7 2 F A 2 B 3 6 B D 7 2 F 9 2 B 3 A 3 A 7 
A 3 A 3 6 F D 7 A 3 9 3 6 F F 7 A 3 8 9 F 3 9 3 A 1 B 3 A 0 F F I , F 7 2 A E 
1 6 4 0 DATA « F B F F 3 3 6 0 £ 7 7 F B 2 B 3 6 0 F 7 2 F B 2 B 7 9 3 
A ^ 9 3 9 2 F F 1 3 « F 7A3936BBC 7 1 A 3 8 7 A 3 6 7 2 * AB60F 
3 6 3 B OATA 7F39FD0F E 3 3 3 7 3 F 3 3 3 4 2 3 B A 7 7 A F C 4 
73AA77AFB3F FF 4 E F C 3 3 J 7 7 3 6 E F C 3 7 3 F F B 2 F 2 D 1 0 

OATA B 6 B 3 C E 1 3 3 A 2 7 0 C 2 7 1 . 6 2 6 B C 2 6 9 6 2 6 6 
F 2 6 4 6 1 6 1 E 2 6 F 623CE 2 3 A 6 7 3 7f 2 3 3 6 2 3 2 E 2 3 6 0 6 A 
3 6 7B DATA 0 o 2 3 O e 7 4 B 6 2 4 B E 2 4 6 6 2 4 2 2 2 7 F A 2 6 0 
2 7 6 A A 2 6 B 2 2 6 3 A 7 6 3 2 2 6 0 A 2 6 C 2 2 3 B A 2 3 9 2 2 3 C 1 OA 

'6F<0 DATA 6 A 2 3 4 2 2 3 I A 2 3 F 2 2 4 C A 2 4 A 2 2 4 7 A 2 4 3 
? 7 4 5 6 n F 3 n F F 6 2 » F S 7 6 7 F F 3 6 6 2 F F T 3 M ? F B W i a « I C 
6̂90 OATA 9F3TVF3F377 * A3A671A2A63D413F 3 

7 3AF A0F F 13D633F- 3671A3A673A2A63DC33F F 9U* 
T/lUe DATA 337I9EA67 39OA6362£7A0436#»7A6 
3361A7A0736* B7A0 13DFF3FFF 42000«6t 04VM* 
3/10 DATA 4 700O06K0217373FF32FBI 3A04C79 
6A7 7A04 6F F D19033A02F 796D77A026FF f> I 9Db»» 

DATA 0l 1F4I7F7B9F36FF7A04363/7A033 
6FF7A0236337A013PFF3OFF4E04 7£02O67FEf>0B 
X730 OATA 0r£33F003A04E796F37A®46FFDl9e 
3̂A04 36072F F83ABV36332» F F ff 37 < <»B2 2F 00AB 

«740 DATA 261901 V 7A0FCFA6366 • 7A04363F7 
A0̂ 36FF 7A0736377A01 3FFf 3DFF3E»46£02D9flB 

OATA O6/F0FE33F0»3A02£796F37A076FF 
n 1901 3A0436632F FB3AB3163E7»-FE9F 37 19A3AC 
\760 OATA 04?F7619032F2A36FF7A04363F7A0 

F 4fc 046£ 04 37?F06190i3A03\6̂ F 2F 0CBC07 
T770 DATA 9F36FF 7A«236FA7»V0136FF7A«456B 
F 7 A«33AF A0FF B56W»7A033FFF 3OFB4EB46E03BF 
7̂80 DATA •3372F06' 903» 901332F0D9F36FF 7 

A0736777A0I36FF 7A0436B77A033FFF 3TF (.90BA 
<790 DATA 4E046C02372FB6 <9031901332F0D9 
Fr̂  B3A30FDE A3B30f A636FE3AF E5FFCOF43740E 
UI00 DATA a032F7303DT63*30OI 420036007A0 
436SB7A0336043O0731- 35DF7 /00<»F 36FE3D030B 
8 0 DATA FE3FFEOF43B032F7303OF63F30OF4 

20036FF3D®»3F38nF2A009» 3AF EF6FE7AFEBB1 0 
•070 DATA OFF8A33AFr06*17AFEB736CE72E6F 
C36137?EA*1 CA7 9F 30FF 4 7F F 3367613F332F 661 2 
iB'* OATA 069F3OFf 420FA36248FDI 7 IFE92F0 
A9»3AFFD60IF6FF7<VEB37C3B360B7A633673«= 
'640 OwTA 0«<7A84A-*BF378736Cr.77O7FC36A47 
2O6FCA79F36809F8736I272D7FC360972D67BI 1 

OATA FrA7QF0TADAOa083FbA97863FC03A 
CA9O083F 0A9378y E0-AEA7T- 4 ftJ00BC IBD4B9 , i 
' « 6 * DATA A * 5 F ^ - 5 8 F i F A O . F r v : a D « F 6 « * F C * 6 * l C 
A | . 0 F F A 9 O 0 6 D 9 i e - A 9 2 F 6 3 0 0 A 9 0 : 6 3 2 B « . 9 4 r ' - • ' 
< a - n OATA 8 3 2 C A 9 0 0 e 3 i O 3 D * B 4 C A 9 3 C B 5 i « A 9 F . 

4 B37AAVF C 8 3 7 M C 7 • A 8 4 9 F CE0C4F Of D 3 6 4 C D 6 1 0 
1 B 8 0 OATA 

103 YOUR COMPUTER, DECEMBER 1985 



I 
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II THORN EMI Computer Software 
International Micro Software Division 

0M 

"My two top 
contenders" 
1. ScoobyDoo 
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 corner 
another Super Sleuth. Which 
one will come out tops? 
Hard to say, Harry, but both 
are champs in my book. 



"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 
Cliff who has to do something to stop the bandit 
shooting up the canyon. 
Spectrum 48K £ 4 . 9 5 

G R U M P Y G U M P H R E Y -

SUPERSLEUTH 
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 . 9 5 

c out games for f a n s 

ry where' S H i l 

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 . 9 5 

wmsm 
by Mirrorsoft 
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 . 9 5 
Amstrad and Commodore 64 £ 8 . 9 5 

'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 

all the other tricks. Duck, dive, dodge, 
swerve and break - only don't hit anyone 
here. 

Versions for most machines. 
Cassette £ 8 . 9 5 
Disk £ 1 1 . 9 5 & £ 1 2 . 9 5 

SPOT THE BALL 
by Creative Sparks 
too 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 32Kram. Go to it! 
Atari 32K £ 8 . 9 5 

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 . 9 5 
Commodore 64 £ 7 . 9 5 
Amstrad £ 8 . 9 5 

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 g a m e s for £ 7 . 5 0 

"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 . 9 5 
Amstrad, Spectrum and Commodore 128 
versions available soon. 

All games featured above are available from Laskys, WH Smith and other good software stores. 

Address 

.Postcode. YC4 

Send to: THORN EMI Computer Software Mystery 
Microgamer Competition, Thomson House, 296 
Famborough Road. Famborough. Hants GUI4 7NU 

Send me your latest full list of software programs. 

Name 
Machine 

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 . 9 5 

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 

I 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: 

Last month 's 
Mystery 
Microgamer 
was 
Ian McCaskill. 
Prizes are 
on their way. 

Prizewinners 
Andrew James, 

Swansea 
Bobby Earl. 
Birkenhead 

Mark Johnson, 
Knottingley 

Stephen Hirst. 
Castleford 

Barry Cheeseman, 
Swindon 

Graham Langlands, 
Dundee 

Tim Walter, 
Bristol 

Paul Cooke. 
Blackpool 

Robert Wooley. 
Peterborough 

John Baxter, 
Coventry 



m i i n w n m • u i L Europe 's No 1 Dealer in DEC PDP11 and VAX CHIUTERINI ELECTRONICS Computer Systems and spares 
HIGH STREET. CHALFONT ST. 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. 

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 
• 100ch/sec bi-directional 

printing 
• Tractor or single sheet feed 
• RS232 and Centronics interfaces 
• Full graphics capability 
• Expanded & condensed print 
• Comprehensive self-test 
• Many other extra 
• 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 8V2in 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 danaerous spikes. These 
are as used on mainframe computers and 
are complete with circuit breaker and full 
instructions. Rated 230v at 10amp. 

Only £ 5 each plus VAT p/p £3 

• • • I M M flB • M W ^ f ^ Whether you want to play along to it, do demo's J ^ r ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
i y i M M | B and record with sing along and dance to or ^ B J ^ L 

just enjoy programming it — The Syntron 
• • m a — Get it! . m m l m ^ ^ n 

The Syntron Digidrum comes complete with a ^ ^ ^ ^ ^ ^ ^ ^ ^ B ^ p t t ^ ^ ^ B ^ J 
hardware user port audio ^ ^ ^ B ^ B ^ B 
trigger out, easy to follow user's guide, ^ ^ ^ ^ ^ ^ ^ ^ ^ B B ^ ^ ^ 
-software with the first eight digital ^ B h ^ ^ H ^ ^ j h p r p 

f A l l l i n I l l f E |a m p , enS i n C l R d m g ^ r a s h ^,y m bT • J B H S N X already a 
V I I I I H I I I I I H m S n a r e D r u m ' B a s s 0 r u m > F l o o r l B l ^ n e w sound sample J I I U I l l l L l l m E H i T o m - M e d T o m ' 0 p e n H i H a t ' in preparation which 

Closed Hi Hat and programming will contain over 40 new 
I M B % B % I B I # % B % B # f u n c t i o n s T h e software samples including Syn Drums, 

B J M M ^ B B I I f U B I B r l f f c o n t a i n s a complete set of y M n F Latin percussion. Hand Claps and 
n f U B U H ^ v l m l m d e m o n s t r a t i o n Patterns J L J ^ ^ X ^ X ^ m a n y more for only £16.50! All purchasers 
• ^ m m ^ ^ rn m ^ m m m m m a n c j songs - All this for of the'Syntron Digidrum will receive details 

i * just £65.00 Inc VAT. of the new sound samples as they become 
/ M m J g ^ i d j K V S S S * availablelplus a FREE subscription to the SYNDROMIC 

I \ ML ^ m v ^ USERBASE which includes a membership card and a FREE 
J B S r a i f c l i ' l l P f f ^ ^ V ^ j P r M- V - ^ quarterly newspaper on computer music and computer 
. ^ ^ ^ ^ S I M S ' I C E B V * ^ ^ musicians written by leading music and computer journalists. 

^ M B ^ B L 1 W u ^ K E Please fill out and return the coupon below. 
v f t ^ V J I ^ ^ _TH_E_BBIG_BBBLACK BEAJ^BBOX 

SYNTRON DIGIDRUM I ^ 
T h . c „ . , r A n ni«iHr..m io I I I would like further information I I I would like to order my Syntron 
p r o f e s s i o n a l X a , & S J S g & I U t h e « • « " » U « • • * « " « 
d e s i g n e d t o o p e r a t e w i t h t he ' name 
C o m m o d o r e 64. i 

Using 'l ive' digital sound samples ' ADDRESS 
which are encoded onto software the i 
user has a programmable drum I Syntron Digidrum — Dlsk version ® £65!()0 inc. VAT 
machine with a sound quality many i — Cassette version @ £65.00 Inc. VAT ..v 
t imes the price. I Please add £2.50 for packaging/postage/insurance. 

Easy visual grid programming, hear • I enclose a cheque/postal order — made payable to SYNDROMIC MUSIC — to the value 
the sounds you enter, 51 patterns I of £ 
available in memory plus 10 songs , All orders should be sent to SYNDROMIC MUSIC, 35A Grove Avenue. London, N10 2AS 
linking 100 pat terns together are | SYNDROMIC MUSIC GUARANTEE 
possible with full copy, insert and N o t t 0 B a n k y° u r monies until the Goods are ready for Dispatch. 
delete functions. | Please allow 21 days for delivery dlgi ever hear such a sound? 
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FIRST BYTES 
(QILUFFERS' 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. 

When I played with 
government computers, there 
was an interesting hierarchy. 
At the top came the almost 
godlike Cray supercomputer, 
fed by a lowly IBM 370, 
running an operating system 
designed to imitate 
something 10 years out of 
date, and up at the sharp end 
in my off ice there was an 
electromechanical teletype. 

Clatter, clatter. Deciphering 
the manuals, I 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 
edited them by sticking bits 
of foil over unwanted holes. 
Men were men in those 
days.) Or, for historical 
reasons, I could pick the 
handy alternative of 
substitut ing 17 different 
cards for that single one. 
Lucky me! 

Compatibil ity was the idea. 
Somewhere in this research 
establishment were thick, 
cobwebbed decks of cards, 
three operating systems old, 
which couldn't be let go out 
of date — so the new system 
was taught to redd the old 
cards. If historical reasons 
were the same in education 
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 c l imax to our c o m p e t i t i on ser ies — arcade c lass ic 
re-writ ten in Basic — th is m o n t h we are ask ing for a 
version of Pacman. Once again, the rule is make it shor t : 
no more than 20 Basic p rogram l ines. You may have to 
make do w i t h on ly one ghost and a reduced board layout . 

The w inner of Oc tobe r ' s c o m p e t i t i o n , S. Car twr igh t , 21 
Maelog Place, Gabalfas, Cardif f CF4 3ED, shows here how 
to approach the task. 

I LET SCORE»O REM SPACE I N . A 
: E R S . D S E > - E * 5 . . C A P S S H I F T - F I R E . . 
N-LEFT. .M-RISMT.BY S.CftRTURIGMT 
C F * 3C: a Gi sub 1020 

j o o I F FJEEAC " M E N BORDER ® I P 
I N T K E N LET F X R E . I L 

F - M X S » . B « « E X » a _ „ 
150 I F M X S Y . C - H E N P P I N T AT M I L 
. 1 U S ' , LET H X S Y . A A LET R 

^ I F F I R E » 1 THCM P R I N T AT H I S 
V . M I S * t . f t - - I S Y . l . M I S * 
J " M I S . M I S . - : I " M l S r - . M E I G H T - l 

THEN I ' ft«'Mli>*l • M THEN LET 
C-t M15 X • 1 ' • LET B i i M I S X . l • 

lET MIS ' * i0 LET F I P E « 0 -e 
- N U M I . N U M I - 1 wET S C O P E « 5 C O R E « l 
0 PR IN T I I ST 0 2 8 . S C O R E I F NU 
m . e THEN GC TO a 

160 LET B L R . I N 3 2 " ' 6 5 I F B L R . 1 8 
8 THEN I F BLR :ea T « C N L E T ease* 
• B A S E ' * I B L P - I 8 S • -a 
lei let eftse<«8ftsex- ease.-.aa'• 

'8FTSE».O P R I N T 2 I . B « S E > . 0 » 
2 5 0 I » 0 I R . 1 TMEN LET * | * F T ( < 3 A < 

220 IF 
0 P R I N T 

TO 31' LET c»=e» :« -en T 
o 31* oo TO sac 

2 0 2 LET A f i f t f 2 TO 3 2 I < A $ ( L > 
ET E * . £ $ . 2 TO 3 2 1 » B « I I ' 

AB ( 3 3 ) « " M " "MEN LET C - I C . 
FT- ME I GMT . 0 . •• 

LET ME I 
G H T . M E I G H T . L CO TO 3 4 0 

2 3 0 I F FTTIL.. M THEN LET D I R . L 
: * C I " UMXO T H E N LET M » . f t » LET 
U M . L GC TO 3 3 0 
1 * 5 LET M F « 8 * LET U M . C 
3 5 0 P R I N T « T N E I G M T 0 , H T 
5 0 0 I » " E I G M T I L TMEN GO TO 1 0 0 
EOC P R I N T ft- 1 0 . 1 1 FUFTSM 1 GA 

ME OVER BEER 1 - 1 0 BEEP 3 . - 2 4 
PAUSE O RUN 

LEOE LET N L > « : * I O LET FXREJO LE 
T U H . 0 - E - C - I R . O L T - BFTSEX . 1 4 

L E - M I J . , 2 0 LET M E I G H T . O L E ~ 
C '» . L E T FTT«" M M H 

M M M M M M M " L E T B T « 
U W U U U U U U U U 

T E T M « . A ( INK ? PAPER 0 BOR 
CEP 0 CLS P R I N T B L . A T 0 . 2 2 : S 
C2RE • RETURN REM I N I T I A L I S E 

supposedly devised to slow 
typists to the pace of clumsy 
machines, it seems 
established forever. Early 
computer terminals tended to 
have plain typewriter 
keyboards with a very few 
special keys like Control and 
Escape: the effects are sti l l 
entrenched in software. 

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 accustomed 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 apparently 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 . . . 

Now everyone has arrow 
keys. But word-processors 
get bad reviews unles they 
also support the old, not 
particularly logical key 
combinations — because 
reviewers grew up with 
WordStar and like its 
keyboard for (ahem) historical 
reasons. We've likewise 
grown up with a ridiculously 
American-slanted 7-bit Ascii 
character set: each new 
British computer offers an 
excit ing challnege, as you try 
to work out where they've 
put the pound sign. 

To be purged with pity and 
terror, look at the MS-DOS 
Edlin and Microsoft Basic 
line editors. You can't use 
the arrow keys at all. You 
can't alter anything which 
has appeared on the screen: 
instead, edit ing is done by a 
devious process of copying 
characters from a " template" 
line. Slowly the truth dawns. 
On what sort of clattering 
display is there no way to 
change a once-printed 
line . . . ? Historical reasons 
strike again: although they've 
somehow invaded microcom-
puters, these editors were 
written for use with 
teletypes. 

The backward-looking 
trend continues with 
Apricot's "Xen", a super-fast 
machine which can be 
specially downgraded to run 
slothful IBM software. Wil l 
IBM compatibi l i ty be a curse 
on new computers, unto the 
f i f th generation? 

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 time a program 
insists on my hit t ing Control-
G instead of the perfectly 
good Delete key . . . 
Dave Langford 

m HE LANGAUGE OF "C" J 
"C is a general-purpose 
programming language which 
features economy of 
expression, modern control 
flow and data structures, and 
a rich set of operators. C is 
not a 'very high level' 
language, nor a 'big' one, and 
is not specialised to any 
particular area of application. 
But its absence or 
restrictions and its generality 
make it more convenient and 
effective for many tasks than 
supposedly more powerful 
languages. 

C was originally designed 
for and implemented on the 
UNIX operating system on 

the DEC PDP-11, by Dennis 
Ritchie. The operating 
system, the C compiler, and 
essentially all UNIX 
applications programs are 
written 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 puge) 
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FIRST BYTES 
HE LANGUAGE OF "C ff 

(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 compiled 
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 waiting 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 
flexibil ity 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 fol lows on. 

As well as the expressive 
power built-in to C, more 
power flows from the vast 
range of library functions 
available. These are functions 
— or subroutines — which 
do useful jobs and can be 
used freely in your own 
programs. For example there 
is a function "qsor t " 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 
MSDOS 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, although 
differences 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 wil l 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 warth 

(MACHINE CODE 7 
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 commercial 
games programmers, who 

have been writ ing 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 
smattering of machine code. 
For one thing, it will give you 
a much better understanding 
of the way your machine 
works, it wil l 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 
time. But for smooth 
animation shapes need to be 
shifted only one or two 
pixels at a time. For this 
Basic is just too slow. 

The speed advantages of 
machine code are very 
substantial indeed. 
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^ SOME ALRFADY HAVE... 
[»>Ttv^V|i . . . 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. 

ttM&Iir. . . a beautiful p rogram, an adventure of great imagination, with some 
^ ^ superb p r o g r a m m i n g 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 ^ ^ tf^V Ocean Software is available from;Q8g>.).WHSMlTH. 
6 Central Street. Manchester M2 5NS ril-!lT!WWl WOOLWORTH LASKYS. Rumbelows. 

Telephone: 061 -832 6633 Telex: 669977 Oceans G ^ F jW WP Spectrum Shops aid all good software dealers. 
C O M M O D O R E 64 



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. 

D w i n i f o n ELEPHANT NEVER FORGETS 
Dennison Manufacturing Co. Ltd. 
Colonial Way, Watford, Her t s WD2 4JY, Tel: Watford ( 0 9 2 3 ) 41244, Telex: 923321 

France: Soroclass, 45, rue de l'Est • 92100, Boulogne. 
Tel. Reseau de Distribution: 606.9899, Administration des Ventes: 606.70.78, Telex: EMS 206 436 P 
Qarmany: Marcom Computerzubehor GmbH. Podblelskistr, 321,3000 Hannover 61. Tel: (0611) 647420, Telex: 923818 
Italy: Kin*Mec SPA. ViaR«gloParco 108 BI8,100368ettlmo, Torinese,Tel: (Oil)8009393.Telex: 211467 KINMEC-I 
Other Countries: Dennison International Company, 4006 Erkrath 1. Matthias-Claudius-Strasse 9, Telex: 868 6600 



I l l B f & l l iC 
[CBM-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 r ich 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 
camc 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 o f rewri t ing 
Hunchback in the style o f 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 
Thraves, 153A, Fullwell Ave., 
Barkingside, 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 ki l l the blighter: 
"he dodges your blows easily 

Table /. 
1. W a y o f the E x p l o d i n g Fist 
2 K n i g h t l o r e 
3 ( ihos tbus te rs 
4 Elite 
5 H o b b i t 
6 I m p o s s i b l e M i s s i o n 
7 D a l e y T h o m p s o n ' s D e c a t h l o n 
8 Raid o v e r M o s c o w 
9 D a m b u s t e r s 

10 P i t s l o p 2 

M e l b o u r n e H o u s e 
U l t i m a t e 
A e l i v l s i o n 
A e o r n s o f t / F i r e b i r d 
M e l b o u r n e H o u s e 
U S G o l d 
O c e a n 
U S G o l d 
U S G o l d 
C B S 

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 I for the top 10, as 
computed from nearly 9,000 
nominations: 

IS MSTRAD 
6128 

"Put yourself in the place of 
someone writing a book entitled 
M00I 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 
butter, 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. 

- 1 J 

<v V 

r ' * 

\ 

Roger Pe newel I, 
Kent. 

f loppy^ 
DISC SHOOT 

l« 
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AMSTRAD CFC 464 

"NIGHTSHADE'; "KNIGHT LORE'; "ALIEN EIGHT" 
recommended retail price £9.95 inc VAT. 

"SABRE WULF" recommended retail price £7.95 inc VAT 
Available from W.H.SMITIIS, BOOTS, J.MENZIES, VVOOLWORTHS 

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 

Ii 4 « I f I S M l M ' f i t I F 

P L H M T H r G H M F 



RESPONSE FRAME  
[C OMMODORE 64 OR AMSTRAD? 1 

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 
C B M - 6 4 and Amstrad C P C - 4 6 4 . 
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 capabilit ies. 
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. 

IQ ETECTING A SPECIFIC CHARACTER J 
• Could you please tell me if there 
is a way on the C o m m o d o r e 64 of 
detecting the specif ic character 
i n v o l v e d in a s p r i t e - t o - d a t a 
collision e .g . in a game of Blitz, the 
blitz plane is a sprite, the buildings 
are redefined characters, and there 
are stars scattered a b o v e the 
buildings, which themselves are 
redefined characters. H o w can you 
tell if the sprite plane is col l iding 
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 coll ided 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 coll ided with. 

A more complicated 
approach is to convert the 
standard hires coordinates 
the sprite into character . 
positions. This is done as 

fol lows 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 f ind 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. 

TN NSTANTANEOUS SCREENS 7 
• Could you explain' to m e h o w I 
should g o about making screens 
appear instantaneouly in machine 
code and also h o w to work it s o 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 t imes larger. 
The prgram starts by asking for the word you wish to 
print, fo l lowed by the new size and angle. 

L. Edmond. 
10 H00E1 : INPUT "HORD";MO« 
20 I N P U T - S I Z I ( 0 . 6 8 - 1 0 ) " ; S X 
ye INPUT"ANGLE ( - 6 TO 8 ) - ; D E 
35 CLS:PRINTT A B ( 0 , 0 ) . H O « 
4 0 IN» 32«LEN(HO>) 
45 Q = ( 1 2 7 9 - I N » S I ) / 2 
50 P R O C l i t l a r : END 
60 D E F P R O C l l t l a r 
70 FOR H«X TO I N STEP 4 

8 0 ANG=AMG+DE 
9 0 FOR G « 9 9 4 TO 1 0 2 3 STEP 4 

1 0 0 X = H « S I + O : V = C « S I + A N G - S I » 1 0 0 0 
• 3 0 0 

1 0 5 G C O L 0 . 2 
1 1 0 I F P O I i r r ( H . O ) < > 0 G C O L 0 , 2 : D R 

AH X . Y : E L S E GCOL0,0 :HOV E X . Y 
1 2 0 NEXT G,H:ENDPROC 

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 LDIR 
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. 
30 . . . Continue with program. 

A slightly more eff icient 
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 Raws ton. 
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High Quality 
Microcomputer 

Software 
Product Price Table 

Machine 
Product Spectrum Amstrad 

Pascal 25.00 29.95 
Devpac 14.00 21.95 
C 25.00 34.95 
Ultrakit 9.45 
Font64/MSX 7.95 
H ie Knife 12.95 
The Torch 12.95 
I h e Colt 12.95 (Fast 

MSX 

29.95 
19.95 

CP/M 

3 9 . 9 5 

3 9 . 9 5 

QL 

19.95 
(MON QL) 

9.95 (Font designer) 
(CP/M disc editor) 

(CP/M disc Tutorial) 
(Fast integer BASIC compiler) 

All pr ices in C ster l ing. ' C o m i n g soon! 

Here's what other people say about HiSoft Software: 

Our Customers: 

Devpac80 
Ultrakit 
The Press: 
Pascal 

Devpac 

Font64 

"more addictive than any arcade game" 
R Walker 
"a brilliant piece of software" A. Brown 
"a great acquisition" J. Le Page 

"if you wish to teach yourself Pascal . . . 
you won't go far wrong to buy HiSoft's 
Pascal" PCF1/84 
"it is impossible to recommend any other 
development package for the Spectrum" 
ECM4/84 
"the most welcome addition to the Spec-
trum catalogue since Sinclair introduced 
the Microdrives" Sine. User 12/04 
"the manual is clear . v e r y simple to 
use" PCT 7/85 

These a re only a f ew of the g lowing c o m m e n t s that w e 
h a v e on file showing that use r a n d cr i t ic a l ike f ind 
HiSoft so f tware of fe rs a r e f r e sh ing c h a n g e of s tyle . 

We 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 
languages (Pascal. C. Devpac). investigating their computer's power (The Knife, 'Ihe Torch) or being artistic (Font64). we have it all. Please feel free to 
write to us or phone for ful l technical details of any of our products. I he above prices are ful ly inclusive and you can order directly from us or through 

your local computer shop COLT-A BRAND NEW ZX BASIC COMPILER 
HiSoft Colt is an extremely fast and friendly compiler for ZX Spectrum BASIC. Fully supports ZX Microdrive, comes complete wi th sprite handler, 
window handler and toolkit, converts programs to run typically 100 times faster and is only £12.95. 

HiSoft, 180 High Street North, Dunstable, Beds. LU6 1 AT Telephone (0582) 696421 

Strength 
without 
strain 

A revolutionary new 
isometric exercise bar that 

Builds hawser-strong 
muscles in 3 minutes a day! 

This ergonomically 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 
each will use your own strength to build muscles of steel where 
you need them most. 

Try Bio-Baton for ten days. If you don' t feel and notice a real 
difference, return Bio-Baton to us and we' l l refund your 

Bio-Baton uses dimensions drawn from gymnasts wall bars. 
No springs, pulleys or compl icated instructions. You can use it 
at work, and because you use your own muscles to build other 
muscles, anaerobicalty there's no risk of strain. 

• Strong upper arms and 
shoulders. 

• Flattens bulging 
stomachs. 

• Tight, wel l formed c h e s t ^ - - Y * Improves posture. 

Send me BIO-BATON(S) 
t o d a y a t th i s in t roduc tory p r ice of 
£ 10.00 (inclusive P + P and 
VJLT. wrth full e x o r c i s e 
ins t ruc t ions . I e n c l o s e a 
c h e q u e / P . 0 7 C a s h for 
I u n d e r s t a n d tha t if I a m not fully 
sa t i s f ied w r t h n 2 8 d a y s I c a n 
re turn t h e B»o-Baton to y o u a n d 
will r ece ive a full r e f u n d . 

City P o s t c o d e 

BIO-BATON ® 
Strength without strain. 

The D'Arcy Trading Company, 
29 Hofmnton Road, Spnngboig, 
Glasgow 032 OLY 

M A I L ORDKR 
PROTECTION SCHEME 

If you order goods from Mail Order advertise-
ments in this magazine and pay by post in 
advance of delivery. Your Computer wi l l 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 wr i te to the Publisher of of Your 

Computer summarising the situation not 
earlier than 28 days f rom the day you sent 
your order and not later than t w o months 
f rom that day. 

Please do not wait until the last moment to inform 
us. When you wri te, we wil l tell you how to make 
your claims and what evidence of payment is 
required. 
We 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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PRO SYNTH 
•Andrew Parker • CBM-64 0 
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,G,H,J,L,:,2,3,4,6,7,9,0, + . 

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 Hie 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 F3= + / - 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 stil l 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 I. 

5 D I M N O ( 7 0 , 2 ) l P R I N T C H R * < 1 4 ) 
1 0 P O K E 3 3 2 8 0 , 6 i P 0 K E 5 3 2 8 1 , 0 
7 0 F O R D E - 1 T O 4 0 0 0 : N E X T 
1 5 0 P R I N T " < C L R > ( S H E > N V E L O P E " : P R I N T " < P U R > ( C = A } ( S H 
• X C - R X S M » > < C - R M S H • } ( C - R } ( S H » > < C - S > " 
1 6 0 P R I N T " < H O M E > { D O W N } " t F O R L - 1 T 0 1 6 : P R I N T " { P U R } < C - Q > 
<SH «•} ( S H + > ( S H • } ( C — W } " i N E X T . 
1 7 0 P R I N T " < H 0 M E > < D O W N > ( D O W N } 1 5 ( D 0 W N } < D O W N > { D O W N } { D O W N } 
{ D O W N } { L E F T } { L E F T } 1 0 { D O W N } { D O W N } ( D O W N } { D O W N } { D O W N } ( L E F 
T } 5 { D 0 W N } { D O W N } { D O W N } ( D O W N } { D O W N } ( L E F T } 0 " 
1 8 0 P R I N T " ( S H —} ( S H A } { S H - } ( S H D } { S H - } { S H S M 8 H - } 
( S H R } { S H - } " 
1 9 0 P R I N T " { O Q } ( S H * } ( S H - f} { S H * } ( S H • } ( S H * } ( S H + } ( 
SH # } ( C - W } ( D O W N } ( L E F T } ( L E F T } ( L E F T } ( L E F T } ( L E F T } ( L E F T } ( L 
E F T } ( L E F T } ( L E F T } { S H - > + < 8 H - } + ( S H - } + ( S H - } + ( S H - } ( D O W 
N } ( L E F T } ( L E F T } ( L E F T } ( L E F T } { L E F T } ( L E F T } ( L E F T } ( L E F T } ( L E F 
T } { C - Q } ( S H * } ( S H • } ( S H * } ( S H + } ( S H » } ( S H + } ( S H • } ( O W } 
" I 
1 9 5 P R I N T " ( D O W N } ( L E F T } ( L E F T } ( L E F T } ( L E F T } ( L E F T } ( L E F T } ( L 
E F T } ( L E F T } ( L E F T } ( S H - } - ( S H - } - { S H - } - ( S H - } - ( S H - } ( D O W 
N } ( L E F T } ( L E F T } ( L E F T } ( L E F T } ( L E F T } ( L E F T } ( L E F T } ( L E F T } ( L E F 
T } ( O Z } ( S H * } { O E } ( S H * } { C = E } ( S H # } { C - E } ( S H * > ( C - X > M 

2 0 0 P R I N T " ( H O M E } " S P C < 1 2 ) " ( S H W}AVEFORM ( S H C } O N T R O L 
( S H P } ( S H W } ( S H R } 
2 1 0 P R I N T S P C ( 3 5 ) " ( G R N } ( C = A } ( S H « > ( C - S > M 

2 1 5 P R I N T S P C ( 1 2 ) " ( G R N M C - A M S H * } ( S H • } ( C = R } ( S H » } ( S H 
» } { O R } ( S H * } ( S H * } ( C - R } ( S H * } ( S H * } ( C - S } ( O A } ( S H « 
} ( S H * } ( S H # } ( S H * } ( S H * } { C « R > ( C - W } + ( S H - } " 
2 2 0 P R I N T S P C ( 1 2 ) " { G R N } ( S H - } ( W H T } ( S H T } R ( G R N } ( S H - } ( Y E 
L } ( S H S } A ( 6 R N } ( S H - } ( C Y N } ( S H P } U ( G R N } ( S H - } ( P U R } ( S H N } 
0 ( G R N > ( S H - } ( S H - } 7 . { S H - } ( C - 0 } ( S H • } ( C - W } " 
2 2 5 P R I N T S P C ( 1 2 ) " ( G R N } ( C - Z } ( S H * } ( S H # } ( C = E > ( S H * } ( S H 
* } { C = E } { C - R } ( O R } ( C - E } { S H « } ( S H * } ( C - X } ( C = Z } ( S H * } ( 
SH * } ( C - R } ( C » R } { S H * } ( C - E } ( C = W } - ( S H - } " 

2 3 0 P R I N T S P C ( 1 2 ) " ( G R N ) ( S H - } ( C - Z } { S H • } ( S H * } ( S 
H * } ( S H * } ( S H * } ( S H * } ( S H # } ( S H * } ( S H * } ( S H * } ( O X } ( S H 

- } ( C - Z } ( S H * } ( C = X } " 
2 3 5 P R I N T S P C ( 1 2 ) " { G R N } ( C - Z } ( S H * } ( S H * } ( S H * } ( S 
H • } ( S H * } ( S H » } ( S H * } ( S H * } ( S H # } ( S H * } ( S H * } ( S H • } ( C 
- X } " 
2 4 0 P R I N T " ( H O M E } ( 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 } ( D O W N } " S P C ( 1 2 ) " ( S H C } O N T R O L ( S H 0 } S C . 3 ( 
SH F } R E Q " 
2 5 0 P R I N T S P C ( 1 2 ) " ( Y E L } ( C - A } ( S H * } ( S H * } ( C - R } ( S H » } ( S H 

» } ( C = S } ( C - A } ( S H * } ( S H » } ( S H » } ( S H » } ( S H • } ( S H * > ( S 
H * } ( S H * } ( S H * } { C - R } ( C - R } ( S H * } ( C = S } " 

2 5 5 P R I N T S P C ( 1 2 ) " ( Y E L } ( S H — > ( W H T } ( S H R } ( S H M } ( Y E L } ( S H 
- X G R N X S H S M S H Y } ( Y E L } ( S H - } ( S H - } ( S H H } Z 

( S H - } ( S H — } + ( S H - } " 
2 6 0 P R I N T S P C ( 1 2 ) " ( Y E L } ( C - Z } ( S H « } ( C - R } ( C - E } ( C - R } ( S H * 
} ( C - X } ( C - Z } ( S H » } ( S H * } ( S H » } ( C - R } ( S H * } ( C - R } ( S H • } 
( S H » } ( S H « } ( C - E } ( S H + } ( S H * } ( C - W } " 
2 6 5 P R I N T S P C ( 1 2 ) " { Y E L } ( S H - } ( C - Z } ( S H » } ( S H * } ( S H » 
} ( S H * } ( S H * } ( S H * } ( S H • } ( S H « } ( S H * } ( C - X } ( S H - } { 
S H — } — ( S H - > " 
2 7 0 P R I N T S P C ( 1 2 ) " ( Y E L } ( C - Z } ( S H * } ( S H # } ( S H » } ( S H * } 
( S H * } ( S H * } ( S H • } ( S H » } ( S H * } ( S H * } ( S H # } ( S H » } ( S H * } 
( C - X } ( C - Z } ( S H » } ( C - X } " 
2 8 0 P R I N T : P R I N T : P R I NT 
2 9 0 P R I N T S P C ( 1 2 ) " ( S H 0 } S C I L L A T 0 R ( S H C } O N T R O L " 
2 9 5 P R I N T S P C ( 1 2 ) " ( P U R } ( C - A } ( S H » } ( S H * } ( S H * } ( C = R } ( 
S H » } ( S H * } ( S H * } ( C = S } " 
3 0 0 P R I N T S P C ( 1 2 ) " ( P U R } ( S H - } < W H T } ( S H 0 } N E ( P U R } ( S H -
} ( Y E L } ( S H T } W O ( P U R } ( S H - > " 
3 0 5 P R I N T S P C ( 1 2 ) " ( P U R } ( C = Z } ( S H * } ( S H « } ( S H * } ( C « = E } { 
SH *•} ( S H * } ( S H * } ( C » X } " 
4 0 0 D A T A 3 , 0 , 0 , 7 , 1 2 8 , 0 , 3 , 1 9 2 , 2 2 4 , 1 , 2 2 5 , 2 2 4 , 0 , 2 4 1 , 1 9 2 , 0 , 
1 2 1 , 1 9 2 , 0 , 1 2 7 , 1 9 2 , 3 , 2 5 5 
4 0 5 D A T A 1 9 2 , 7 , 2 5 5 , 1 9 2 , 7 , 2 0 7 , 1 9 2 , 1 , 2 4 3 , 1 9 2 , 1 5 , 2 5 3 , 2 2 4 , 1 
5 , 2 5 4 , 2 2 4 . 1 5 , 1 5 9 , 2 1 6 
4 1 0 D A T A 1 , 2 3 9 , 1 8 4 , 7 , 2 4 7 , 1 1 2 , 7 , 2 5 4 , 2 2 4 , 7 , 2 5 3 , 1 9 2 , 0 , 1 1 , 1 
2 8 , 0 , 7 , 0 , 0 , 0 , 0 
4 1 5 P O K E 2 0 4 0 , 1 3 
4 2 0 F O R L - 0 T O 6 2 I R E A D A : P 0 K E 8 3 2 + L , A : N E X T 
4 3 0 V l = 5 3 2 4 8 : V 2 - 5 4 2 7 2 
4 4 0 P O K E V 1 + 2 1 , 1 : P O K E V 1 + 3 9 , 1 
5 0 0 D A T A 1 2 , 4 , 4 8 , 2 3 , 4 , 1 8 0 , 2 0 , 5 , 7 1 , 3 1 , 5 , 1 5 2 , 2 8 , 6 , 7 1 , 3 9 , 7 
, 1 2 , 3 6 , 7 , 2 3 3 , 4 7 , 8 , 9 7 
5 0 5 D A T A 4 4 , 9 , 1 0 4 , 5 5 , 1 0 , 1 4 3 , 6 2 , 1 1 , 4 8 , 9 , 1 2 , 1 4 3 , 1 4 , 1 4 , 2 4 , 
1 7 , 1 5 , 2 1 0 , 2 2 , 1 6 , 1 9 5 , 2 5 
5 1 0 D A T A 1 8 , 2 0 9 , 3 0 , 2 1 , 3 1 , 3 3 , 2 2 , 9 6 , 3 8 , 2 5 , 3 0 , 4 1 , 2 8 , 4 9 , 4 6 , 
3 1 , 1 6 5 , 4 9 , 3 3 , 1 3 5 , 1 3 , 4 , 1 1 2 
5 2 0 D A T A 1 1 , 1 4 , 2 3 9 , 1 9 , 1 7 , 1 9 5 , 2 4 , 1 9 , 2 3 9 , 3 2 , 2 3 , 1 8 1 , 3 5 , 2 6 , 
1 5 6 , 4 0 , 2 9 , 2 2 3 , 4 2 , 8 , 2 2 5 
5 2 5 D A T A 1 8 , 4 , 2 5 1 , 5 9 , 1 1 , 2 1 8 . 8 , 1 3 , 7 8 , 2 6 , 5 , 2 3 7 , 2 9 , 6 , 1 6 7 , 3 
4 , 7 , 1 1 9 , 4 5 , 9 , 2 4 7 , - 1 , - 1 , - 1 
5 3 0 R E A D A , B , C 
5 3 5 I F A — 1 A N D B — 1 A N D C — 1 T H E N 6 0 0 
5 4 0 N O ( A , 1 ) " B r N O ( A , 2 ) = C : G O T O 5 3 0 
6 0 0 S * 5 4 2 7 2 i P O K E S + 2 4 , 1 5 
6 1 0 X - 1 5 2 : Y « 2 1 4 
6 2 0 A T " 1 0 : D E = 8 : S U = 1 0 : R E = 9 
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6 3 0 W A * - " P " : S Y - 0 : R M = 0 : P W - 5 0 : O F - 3 0 0 0 0 : H F - 1 1 6 : L F - 2 5 5 : S i -
l l S 2 - 0 
6 9 0 D * = " ( 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 } (DOW 
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 } {DOWN} (DOW 
N } ( D O W N } ( D O W N } ( D O W N } ( D O W N } " 
7 0 0 P A - 1 7 - A T : P D - 1 7 - D E : P S - 1 7 - S U i P R - 1 7 - R E 
7 1 0 P R I N T " { H O M E } { R I G H T } { R I G H T } { R I G H T } " ; L E F T * < D * , P A ) " { W 

i H T } < S H * } " : 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 * , P D ) " { W H T } { S H * } " 
7 2 0 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 } " j L E F T * ( D * , P S ) " { W H T } { S H » } " « 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 } { R I G H T } { 
R I G H T } " j L E F T * ( D * , P R ) " { W H T } { S H * } " 
7 2 5 P R I N T " { H O M E } { D O W N } { D O W N } { D O W N } " S P C < 1 2 ) " { G R N } { S H - } 
{ W H T } { S H T } R { G R N } { S H - } { Y E L } { S H S } A { G R N } { S H - } { C Y N } ( S H 

P } L K G R N } { S H — } { P U R } { S H N } 0 { G R N } { S H - } " 
7 3 0 I F W A * - " T " T H E N P R I N T " { H O M E } { D O W N } { D O W N } { D O W N } " S P C < 1 3 
) " { R V S } { W H T } { S H T } R { O F F } " : W A - 1 7 + 4 * ( A B S ( R M - 1 ) ) + 2 » ( A B S ( S 
Y - l ) ) 
7 3 5 I F W A * — " S " T H E N P R I N T " { H O M E } { D O W N } { D O W N } { D O W N } " S P C ( 1 6 
) " { R V S } { Y E L } { S H S } A { O F F } " : W A - 3 3 + 4 * ( A B S ( R M - 1 ) ) + 2 » ( A B S ( S 

, Y - 1 ) ) 
7 4 0 I F W A * - " P " T H E N P R I N T " { H O M E } { D O W N } { D O W N } { D O W N } " S P C ( 1 9 
) " { R V S } { C Y N } { S H P } U { O F F } " : W A = 6 5 + 4 # ( A B S ( R M - 1 ) ) + 2 » ( A B S ( S 
Y - l ) ) 
7 4 5 I F W A * - " N " T H E N P R I N T " { H O M E } { D O W N } { D O W N } { D O W N } " S P C ( 2 2 
) " { R V S } { P U R } { S H N } 0 { 0 F F } " : W A — 1 2 9 + 4 * ( A B S ( R M = 1 ) ) + 2 * ( A B S ( 
S Y - 1 ) ) 
7 6 0 I F R M = 1 T H E N P R I N T " { H O M E } " : L E F T * ( D * , 1 1 ) S P C ( 1 4 ) " ( R V S M 
W H T } { S H R } { S H M } { O F F } " 
7 6 5 I F R M = 0 T H E N P R I N T " { H O M E } " : L E F T * ( D * , 1 1 ) S P C ( 1 4 ) " < W H T } { 
S H R > { S H M } " 
7 7 0 I F S Y - 1 T H E N P R I N T " { H O M E } " ; L E F T * ( D * , 1 1 ) S P C ( 1 7 > " ( R V S } ( 
G R N } { S H S } { S H Y } { O F F } " 
7 7 5 I F S Y = 0 T H E N P R I N T " { H O M E } " : L E F T * ( D * , 1 1 ) S P C ( 1 7 ) " { G R N } { 
S H S } { S H Y } " 
7 8 5 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 
H T } { S H 0 } N E { 0 F F } " 
7 9 0 I F S 1 - 0 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 ) " { W H T } { S 
H 0 } N E " 
7 9 5 I F S 2 = 1 T H E N P R I N T " { H O M E J " L E F T * ( D * , 2 0 ) S P C ( 2 0 ) " { R V S } { Y 
E L } { S H T } W O { O F F } " 
8 0 0 I F S 2 - 0 T H E N P R I N T " { H O M E } " L E F T * ( D * , 2 0 ) S P C ( 2 0 ) " ( Y E L } ( S 
H T } W O " 
8 2 0 G O S U B 2 0 0 0 : G O S U B 3 0 0 0 : G 0 S U B 3 1 0 0 
8 2 5 P O K E V 2 + 1 4 , F 1 : P 0 K E V 2 + 1 5 , F 2 
8 3 0 P O K E V I + 1 6 , H X : P O K E V 1 , L X : P O K E V 1 + 1 , H Y 
8 3 5 P O K E V 1 + 1 4 , L F : P O K E V 1 + 1 5 , H F 
9 0 0 A D = 1 6 » A T + D E : S R = 1 6 * S U + R E 
9 0 5 B 1 = P W * 4 0 . 9 5 
9 1 0 I F B K 2 5 5 T H E N P L — B 1 > G O T O 9 2 0 
9 1 5 P L - 2 5 5 : P H - ( B 1 - P L ) / 2 5 6 
9 3 0 P O K E V 2 + 2 , P L : P 0 K E V 2 + 3 . P H : P O K E V 2 + 5 , A D s P 0 K E V 2 + 6 , S R 
9 4 0 I F S 2 - 0 T H E N 1 0 0 0 
9 5 0 P 0 K E V 2 + 9 , P L : P O K E V 2 + 1 0 , P H i P O K E V 2 + 1 2 , A D : P 0 K E V 2 + 1 3 , S R 
1 0 0 0 K E - P E E K ( 1 9 7 ) : J = P E E K ( 5 6 3 2 0 ) 
1 0 0 3 P 0 K E V 2 + 1 4 , L F : P 0 K E V 2 + 1 5 , H F 
1 0 0 5 I F J O 1 2 7 T H E N 4 0 0 0 
1 0 1 0 I F N O ( K E , 1 ) = 0 T H E N 1 0 0 0 
1 0 2 0 P O K E V 2 + 1 , N O ( K E , 1 ) s P O K E V 2 . N O ( K E , 2 ) 
1 0 2 5 I F S 2 - 0 T H E N 1 0 4 0 
1 0 3 0 P O K E V 2 + 8 , N O ( K E , 1 ) : P O K E V 2 + 7 , N O ( K E , 2 ) 
1 0 4 0 I F S 1 - 1 T H E N P 0 K E V 2 + 4 , W A 
1 0 4 5 I F S 2 - 1 T H E N P O K E V 2 + 1 1 , W A 
1 0 5 0 W A I T 1 9 7 , 6 4 
1 0 6 0 P 0 K E V 2 + 4 , W A - 1 : P O K E V 2 + 1 1 , W A - 1 
1 0 7 0 G O T O 1 0 0 0 
2 0 0 0 L - P E E K ( 5 6 3 2 0 ) 
2 0 1 0 I F L = 1 1 9 A N D X < 3 1 1 T H E N X - X + 8 
2 0 2 0 I F L - 1 2 6 A N D Y > 8 T H E N Y = Y - 8 
2 0 3 0 I F L - 1 2 3 A N D X > 8 T H E N X = X - 8 
2 0 4 0 I F L — 1 2 5 A N D Y < 2 4 7 T H E N Y = Y + 8 
2 0 5 0 H X - I N T ( X / 2 5 6 ) : L X - X - ( 2 5 6 * H X ) i H Y - Y 
2 0 6 0 R E T U R N 
3 0 0 0 I F P W < 1 0 T H E N A 1 — 3 1 
3 0 0 5 I F P W < 1 0 0 T H E N A 1 — 3 0 
3 0 1 0 I F P W - 1 0 0 T H E N A 1 — 2 9 
3 0 2 0 L * - S T R * ( P W ) 
3 0 3 0 P R I N T " { H O M E } { D O W N } { D O W N } { D O W N } " S P C ( 2 9 ) " 
3 0 3 5 P R I N T " { H O M E } { D O W N } { D O W N } { D O W N } { W H T } " S P C ( A l ) L * 
3 0 4 0 R E T U R N 
3 1 0 0 I F O F < 1 0 T H E N A 2 — 2 8 
3 1 0 5 I F 0 F > 9 T H E N A 2 - 2 7 
3 1 1 0 I F O F > 9 9 T H E N A 2 = 2 6 
3 1 1 5 I F 0 F > 9 9 9 T H E N A 2 - 2 5 
3 1 2 0 I F O F > 9 9 9 9 T H E N A 2 — 2 4 
3 1 3 0 P R I N T " { H O M E } { 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 } { D O W N } { D O W N } { D O W N } " S P C ( 2 6 > " 

3 1 3 5 P R I N T " { H O M E } { 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 } { D O W N } { D O W N } { D O W N } { W H T } " s S P C ( A 2 ) S T R * ( O F ) 
3 1 4 0 R E T U R N 
4 0 0 0 P O K E 1 9 8 , 0 : L - P E E K ( 5 6 3 2 0 ) 
4 0 0 5 I F L — 1 1 1 T H E N 5 0 0 0 
4 0 1 0 I F L = 1 1 9 A N D X < 3 1 1 T H E N X — X + 8 
4 0 2 0 I F L = 1 2 6 A N D Y > 8 T H E N Y - Y — 8 
4 0 3 0 I F L = 1 2 3 A N D X > 8 T H E N X = X —8 
4 0 4 0 I F L - 1 2 5 A N D Y < 2 4 7 T H E N Y = Y + 8 
4 0 5 0 H X - I N T ( X / 2 5 6 ) : L X - X — < 2 5 6 * H X ) : H Y - Y 
4 0 6 0 P O K E V 1 + 1 6 . H X : P O K E V 1 , L X : P O K E V 1 + 1 . H Y 
4 0 7 0 G O T O 9 5 0 
5 0 0 0 REM * HAND R O U T I N E S * 
5 0 0 5 I F H Y > 2 0 8 A N D L X < 1 0 0 A N D H X - 0 T H E N 5 2 0 0 
5 0 1 0 I F H Y > 2 0 S T H E N 5 3 0 0 
5 0 2 0 I F H Y > 1 3 6 A N D H Y s 1 4 6 A N D H X •= 0 T H E N 5 4 0 0 
5 0 2 5 I F H Y > 7 2 A N D H Y < 8 2 A N D L X < 2 1 0 T H E N 5 5 0 0 
5 0 3 0 I F H Y > 6 4 A N D H Y < 9 0 A N D L X > 5 0 T H E N 5 6 0 0 
5 0 3 5 I F H Y > 1 3 6 A N D H Y < 1 6 2 A N D L X > 4 3 A N D L X < 5 1 A N D H X = 1 T H E N 5 7 0 0 
5 2 0 0 REM * » A D S R * * 
5 2 0 5 I F H Y > 2 0 8 A N D H Y < 2 1 8 T H E N 5 2 1 5 
5 2 1 0 I F H Y > 2 2 4 A N D H Y < 2 3 4 T H E N 5 2 5 5 
5 2 1 2 G O T O 7 6 0 
5 2 1 5 I F A T = 1 5 T H E N 5 2 2 5 
5 2 2 0 I F L X > 4 2 A N D L X < 5 0 T H E N P R I N T " { H O M E } " S P C ( 3 ) L E F T * ( D * , 1 7 
- A T ) " { U P } { L E F T } { W H T } { S H * } " : A T = A T + 1 
5 2 2 5 I F D E - 1 5 T H E N 5 2 3 5 
5 2 3 0 I F L X > 5 6 A N D L X< 6 6 T H E N P R I N T " { H O M E } " S P C ( 5 ) L E F T * ( D * , 1 7 
- D E ) " { U P } { L E F T } { W H T } { S H « } " : D E - D E + 1 
5 2 3 5 I F S U - 1 5 T H E N 5 2 4 5 
5 2 4 0 I F L X > 7 2 A N D L X < 8 2 T H E N P R I N T " { H O M E } " S P C ( 7 ) L E F T * ( D * , 1 7 
- S U > " { U P } { L E F T } { W H T } { S H » } " : S U - S U + 1 
5 2 4 5 I F R E = 1 5 T H E N 5 2 5 5 
5 2 5 0 I F L X > 8 8 A N D L X < 9 8 T H E N P R I N T " { H O M E } " S P C ( 9 ) L E F T * ( D * , 1 7 
- R E ) " { U P } { L E F T } { W H T } { S H » } " : R E - R E + 1 
5 2 5 3 G O T O 7 0 0 
5 2 5 5 I F A T = 0 T H E N 5 2 6 5 
5 2 6 0 I F L X >42ANDLX<- 5 0 T H E N P R I NT " { H O M E } " S P C ( 3 ) L E F T * < D * , 1 7 
- A T ) " { D O W N } { L E F T } { W H T } { S H * } " : A T = A T - 1 
5 2 6 5 I F D E — 0 T H E N 5 2 7 5 
5 2 7 0 I F L X > 5 6 A N D L X< 6 6 T H E N P R I N T " { H O M E } " S P C ( 5 ) L E F T * < D * , 1 7 
- D E ) " { D O W N } { L E F T } { W H T } { S H * } " : D E = D E - 1 
5 2 7 5 I F S U = 0 T H E N 5 2 8 5 
5 2 8 0 I F L X > 7 8 A N D L X < 8 6 T H E N P R I N T " { H O M E } " S P C ( 7 ) L E F T * ( D * , 1 7 
- S U ) " { D O W N } { L E F T } ( W H T } { S H * } " : S U - S U - 1 
5 2 8 5 I F R E = 0 T H E N 5 2 9 5 
5 2 9 0 I F L X > 8 8 A N D L X < 9 8 T H E N P R I N T " { H O M E } " S P C ( 9 ) L E F T * < D * , 1 7 
- R E ) " { D O W N } { L E F T } { W H T } { S H » } " : R E - R E - 1 
5 2 9 5 G O T O 7 6 0 
5 3 0 0 REM # » V O I C E S 
5 3 0 5 I F L X > 1 4 6 A N D L X < 1 7 0 T H E N 5 3 6 0 
5 3 1 0 I F L X > 2 0 2 T H E N 7 0 0 
5 3 1 3 I F S 2 = 0 T H E N S 2 - 1 : G O T O 7 0 0 
5 3 2 0 I F S 2 - 1 T H E N S 2 - 0 : G O T O 7 0 0 
5 3 6 0 I F S 1 - 1 T H E N S 1 - 0 1 G O T O 7 0 0 
5 3 7 0 I F S 1 - 0 T H E N S 1 — 1 : G O T O 7 0 0 
5 4 0 0 REM * * RM AND S Y * » 
5 4 0 5 I F L X > 1 5 2 A N D L X < 1 7 0 T H E N 5 4 3 0 
5 4 1 0 I F L X > 1 3 0 A N D L X < 1 4 6 T H E N 5 4 2 0 
5 4 1 5 G O T O 7 0 0 
5 4 2 0 V l F R M = l T H E N R M - 0 i G O T O 5 4 4 0 . 
5 4 2 5 I F R M - 0 T H E N R M - 1 s S Y - 0 j G O T O 5 4 4 0 
5 4 3 0 I F S Y - 1 T H E N S Y - 0 : G O T O 5 4 4 0 
5 4 3 5 I F S Y = 0 T H E N S Y = l s R M = 0 
5 4 4 0 I F W A * = " T " A N D R M = 1 T H E N W A = 2 1 
5 4 4 3 I F W A * — " T " A N D S Y — 1 T H E N W A — 1 9 
5 4 4 5 I F W A * = " S " A N D R M - 1 T H E N W A — 3 7 
5 4 4 8 I F W A * = " S " A N D S Y — 1 T H E N W A - 3 5 
5 4 5 0 I F W A * — " P " A N D R M - 1 T H E N W A — 6 9 
5 4 5 3 I F W A * = " P " A N D S Y = 1 T H E N W A = 6 7 
5 4 5 5 I F W A * = " N " A N D R M - 1 T H E N W A - 1 3 3 
5 4 5 8 I F W A * = " N " A N D S Y - 1 T H E N W A - 1 3 1 
5 4 6 0 I F W A * - " T " A N D R M - 0 A N D S Y - 0 T H E N W A - 1 7 
5 4 6 5 I F W A * = " S " A N D R M — 0 A N D S Y - 0 T H E N W A - 3 3 
5 4 7 0 I F W A * — " P " A N D R M - 0 A N D S Y - 0 T H E N W A - 6 5 
5 4 7 5 I F W A * - " N " A N D R M - 0 A N D S Y - 0 T H E N W A - 1 2 9 
5 4 8 0 G O T O 7 6 0 
5 5 0 0 REM WAVEFORMS 
5 5 1 0 I F H Y > 7 2 A N D H Y < 8 2 T H E N 5 5 2 0 
5 5 1 5 G O T O 7 0 0 
5 5 2 0 I F L X > 1 2 2 A N D L X < 1 3 6 T H E N W A - 1 7 1 R M - 0 : S Y - 0 j W A * - " T " 
5 5 2 5 I F L X > 1 4 6 A N D L X < 1 6 2 T H E N W A - 3 3 J R M - 0 I S Y - 0 : W A * = " S " 
5 5 3 5 I F L X > 1 7 0 A N D L X < 1 8 6 T H E N W A - 6 5 : R M - 0 : S Y - 0 : W A * = " P " 
5 5 4 5 I F L X > 1 9 4 A N D L X < 2 1 0 T H E N W A - 1 2 9 : R M - 0 : S Y = 0 : W A * = " N " 
5 5 5 0 G O T O 7 0 0 
5 6 0 0 REM * * PWR * * 
5 6 1 0 I F L X > 5 0 A N D L X < 6 0 T H E N 5 6 2 0 
5 6 1 5 G O T O 7 0 0 
5 6 2 0 I F H Y > 6 4 A N D H Y < 7 4 A N D P W < 1 0 0 T H E N P W - P W + 1 
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5 6 2 5 I F H Y > 8 0 A N D H Y < 9 0 A N D P W > 0 T H E N P W = P W - 1 
5 6 3 0 S O S U B 3 0 0 0 
5 6 5 0 I F P E E K ( 5 6 3 2 0 ) " 1 1 1 T H E N 5 6 2 0 
5 6 6 0 G O T O 7 0 0 
5 7 0 0 REM D S C . 3 F R E Q * * 
5 7 1 0 I F H Y > 1 5 2 A N D H Y < 1 6 2 T H E N 5 8 0 0 
5 7 1 5 I F H Y > 1 3 6 A N D H Y < 1 4 6 T H E N 5 7 2 5 
5 7 2 0 G O T O 7 0 0 
5 7 2 5 K 1 - P E E K ( 1 9 7 ) 
5 7 3 0 I F K 1 = 4 A N D 0 F < 6 5 5 3 4 T H E N 0 F - 0 F + 1 
5 7 3 5 1 F K 1 = 5 A N D 0 F < 6 5 5 2 4 T H E N 0 F = 0 F + 1 0 
5 7 4 0 I F K 1 — 6 A N D 0 F < 6 5 4 3 4 T H E N 0 F » 0 F + 1 0 0 
5 7 4 5 I F K 1 - 3 A N D 0 F < 6 4 5 3 4 T H E N 0 F - 0 F + 1 0 0 0 
5 7 5 0 I F K 1 - 0 T H E N 5 8 0 0 
5 7 5 5 G O S U B 3 1 0 0 
5 7 6 0 G 0 T 0 5 7 2 5 
5 8 0 0 K l - P E E K ( 1 9 7 ) 
5 8 0 5 I F K 1 — 4 A N D 0 F > 1 T H E N 0 F = 0 F - 1 
5 8 1 0 I F K 1 - 5 A N D 0 F > 1 0 T H E N O F = O F - 1 0 
5 8 1 5 I F K 1 - 6 A N D 0 F > 1 0 0 T H E N O F - O F - 1 0 0 
5 8 2 0 I F K 1 - 3 A N D O F > 1 0 0 0 T H E N O F - O F - 1 0 0 0 
5 8 3 0 I F K 1 - 0 T H E N 5 9 0 0 
5 8 3 5 G O S U B 3 1 0 0 
5 8 4 0 G O T O 5 8 0 0 
5 9 0 0 I F O F > 2 5 5 T H E N 5 9 5 0 
5 9 0 5 L F - O F s H F = 0 1 G O T O 7 0 0 
5 9 5 0 L F - 2 5 5 : I M - O F - 2 5 5 : H F - I M / 2 5 6 
5 9 5 5 G O T O 7 6 0 

ULTRA LI ST 
VMark Franklin 0 Spectrum 
0 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 only 
things which can be seen 
in the left hand column are 
the line numbers. It also 
prints up page numbers for 
printers using single 

Listing /. 

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:-
SAV E * "m";1 ;"U LT R A LI ST"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 
only a small alterration 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. 

10 PAPER 0: INK 7: BRIGHT 1: BORDER 0: C L S 
15 PRINT AT 0.11; INK 5;"ULTRALIST* 
30 PRINT ' INK 6;'Exampl e of p a r m e t e r a ' 
40 PRINT Start line 10" 
50 PRINT " Finish line 1033" 
60 PRINT " Page n o . 34" 

70 PRINT - Page width 50" 
100 PRINT " " 9999 REM 10 1033 34 50" 
1000 FOR f=USR "a" T O USR "•"-l: R E A D a: POK 
E f.a: NEXT f 
1010 DATA 1 6 , 4 0 , 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 6 0 . 1 6 , 1 6 , 8 . 4 3 , 7 2 , 
72,72,106.72.72.64,64.64 
1020 PRINT AT 18,25;" " ; T A B 2 5 ; " " 
1030 RANDOMIZE USR 6 4 0 0 0 
9999 REM 10 1033 34 50 

Listing 2. 

0>REM 
1 9 8 5 , M a r k F r a n k l i n 
1 0 CLEAR 6 3 9 9 9 
1 5 POKE 2 3 6 9 2 , 2 5 5 
2 0 FOR f = 6 4 0 0 0 TO 6 4 9 9 1 S T E P 1 6 
2 5 LET c - 0 
3 0 FOR g = f TO f + 1 5 
4 0 READ a 
4 5 I F a > 5 0 0 THEN GO TO 2 0 0 
5 0 LET c = c + a 
6 0 POKE g , a 
7 0 NEXT g 
8 0 READ a 
9 0 I F c O a THEN GO TO 2 0 0 
9 5 P R I N T ( f - 6 4 0 0 0 ) / 1 6 » 1 0 * 1 0 0 0 ; " 

OK" 
1 0 0 NEXT f 

1 1 0 P R I N T ' FLASH 1 ; " D A T A OK" 
1 3 0 I N P U T " E n t e r n o . o f r o w s p a r l i 

n o o n y o u r p r i n t e r . . . . " ; 1 
1 4 0 POKE 6 4 1 6 7 . 1 - 4 : POKE 6 4 7 7 5 , 1 - 5 
1 5 0 I N P U T " E n t e r n o . o f r o w s t o b e 

p r i n t e d p e r p a g e " ; r 
1 6 0 POKE 6 4 4 4 2 . r 
1 9 0 STOP 
2 0 0 P R I N T FLASH 1 ; " E R R O R AT " ; < f - 6 

4 0 0 0 ) / 1 6 * 1 0 + 1 0 0 0 : S T O P 
1 0 0 0 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 
1 0 1 0 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 
1 0 2 0 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 
1 0 3 0 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 
1 0 4 0 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 
1 0 5 0 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 
1 0 6 0 DATA 5 0 . 2 2 4 . 2 5 3 , 1 2 6 , 2 5 4 , 1 3 , 4 0 , 5 
0 . 1 9 5 , 8 2 , 2 5 3 , 2 0 5 . 2 2 3 , 2 5 2 . 1 1 . 1 7 , 2 2 4 8 
1 0 7 0 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 
1 0 8 0 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 8 0 5 
1 0 9 0 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 

1 1 0 0 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 
1 1 1 0 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 

1 1 2 0 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 
1 1 3 0 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 
1 1 4 0 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 1 1 . 1 7 9 4 
1 1 5 0 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 
1 1 6 0 DATA 2 4 8 . 6 2 . 8 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 
1 1 7 0 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 
1 1 8 0 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 
1 1 9 0 DATA 0 . 5 0 , 1 9 8 , 9 2 , 2 0 1 , 2 2 9 . 8 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 
1 2 0 0 DATA 2 0 7 , 3 0 , 2 2 5 . 9 4 , 3 5 . 8 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 
1 2 1 0 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 
1 2 2 0 DATA 2 5 4 . 5 8 . 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 
1 2 3 0 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 
9 4 
1 2 4 0 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 
1 2 5 0 DATA 3 5 . 2 4 , 1 8 0 . 2 0 5 . 1 5 5 , 2 6 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 
1 2 6 0 DATA 1 9 . 2 5 , 2 3 7 . 9 1 . 2 2 9 , 2 5 3 . 1 2 2 . 6 
1 , 1 8 8 . 4 8 , 4 , 1 2 3 , 6 1 . 1 8 9 , 2 1 6 . 2 2 9 . 2 0 9 5 
1 2 7 0 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 12!) 
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TECHNICAL DETAILS 
3.5" 250 K disc drive 
Double density disc interface 
Parallel printer interface 
Joystick interface 
Video monitor interface 
Peripheral through connector 
Built-in power supply 
Utilities on ROM including format and verify 
RAM disc facility 
Random access files fully supported 
Connections for second drive upgrade 
Comprehensive user manual 
total: £199.95 inc. VAT 

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 3!6" 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. 
JLML T|H|N N|||»|JK-N I hi 

Opus Supplies Ltd, 
55 Ormside Way, 
Holmethorpe Industrial Estate, 
Redhill, SURREY RH1 2LW. 

JOYSTICK 
CONNECTOR 

"Recommended" - Sinclair User Buyers'Guide 



/ yy / 

C U M A N A 
Special Price Offer! 

For BBC MICRO USERS' 

CSXiOOfA 40 TRACK 
SINGLE SIDED (100K) DISK DRIVE. 

69-95 
Inclusive of VAT and delivery 

EandOE LIMITED QUANTITIES ONLY BBC is a registered trademark of A com 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. 

ADDRESS 

Tel: 

CUNiAHA 
The best name in memory 



e 
Continued J'""1 ly"Se 

1 2 8 0 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 
1 2 9 0 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 
1 3 0 0 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 
1 3 1 0 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 
1 3 2 0 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 
1 3 3 0 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 
1 3 4 0 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 
1 3 5 0 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 

1 3 6 0 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 
1 3 7 0 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 

1 3 8 0 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 
1 3 9 0 DATA 2 5 4 . 2 0 2 . 4 8 . 3 2 . 2 5 4 , 1 9 9 , 4 8 . 4 
, 2 5 4 , 1 6 8 . 4 8 , 2 4 , 3 3 , 2 2 2 . 2 5 3 . 2 0 3 . 2 2 4 6 
1 4 0 0 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 
7 8 6 
1 4 1 0 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 
1 4 2 0 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 
1 4 3 0 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 
1 4 4 0 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 
1 4 5 0 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 
1 4 6 0 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 
1 4 7 0 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 
1 4 8 0 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 
1 4 9 0 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 
1 5 0 0 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 
1 5 1 0 DATA 2 1 3 . 2 1 4 . 4 8 , 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 
1 5 2 0 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 
1 5 3 0 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 , 8 6 . 3 5 . 2 2 9 . 1 4 0 2 
1 5 4 0 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 
1 5 5 0 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 
1 5 6 0 DATA 3 2 , 3 2 , 3 2 , 8 5 . 7 6 , 8 4 , 8 2 , 6 5 , 7 6 
, 7 3 , 8 3 . 8 4 . 3 2 . 3 2 . 3 2 . 3 2 . 9 3 2 
1 5 7 0 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 
1 5 8 0 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 
1 5 9 0 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 
1 6 0 0 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 3 4 
1 6 1 0 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 I. 

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 , 3D, 28, 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 , 8 , 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 1 , 0 , 1 0 , F 9 , 3 E , I B , C D , x 1 , 0 , 3 E , 4 C , C D , x 1 , 0 
20 DATA 3 E , 2 0 , C D , x l , 0 , 3 E , 3 , C D , x l , 0 , 1 , 8 0 , 2 , 1 1 , 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 1 , 1 0 , D 7 , 3 
A ,x4 » 0 , 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 l , C l , 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 1 , 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 ick Godwin":PRINT:PRINT:INPU 
T " S t a r t address (max 4 3 6 5 1 ) " ; a d d r e s s : I F address >43651 OR address=0 
THEN address=43651 (continued on next page) 
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(continued from previous page) 

60 PRINT:PRINT"Address =";address:MEMORY address-1:FOR j=address TO 
address+252:READ a$:IF ASC(a$)=120 THEN GOSUB 130:GOTO 80 
70 POKE j,VAL<

n

& " + a*) 
80 NEXT j 
90 PRINT:PRINT

M

S elect the minimum line feed quantity","available on 
your EPSON COMPATIBLE"/'printer:":PRINT:PRINT"1 ... 1/72":PRINT:PRIN 
T"2 1/36":PRINT 
100 INPUT a:IF a=2 THEN POKE (address+44),3 
110 PRINT:PRINT"SCREEN DUMP is now loaded.":PRINT:PRINT"To operate: 
CALL";address; 
120 END 

IF a$="xl" 130 
140 
150 
160 
170 

IF 
IF 
IF 
IF 

a$="x2" 
a*="x3" 
a*="x4" 
a$="x5" 

line":PRINT:PRINT'" is CTRL H 

THEN a=address+243 
THEN a=address+71 
THEN a=address+252 
THEN a=address+251 
THEN a=address+106 

180 POKE(j + 1),INT<a/256):POKE j,(a-256*INT(PEEK(j + 1))):j=j + 1:READ a$ 
:RETURN 
190 n=0 
200 READ a$:IF a$="xxx" THEN END ELSE n=n+l:GOTO 200 

SCROLLS 
•7" A Bratley • Spectrum • 
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 PftINT 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 
31277 
31289 
31303 
31317 
31331 

64033 
64045 
64057 
64071 
64085 
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" & 3V2" COMPACT DISK LABELS 
* SINCLAIR MICRODRIVE LABELS 

(ON TRACTOR FEED BACKING PAPERI 

* 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 -£21.85 

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. 
95 x 36 mm. WHITE: 500 • £12.75; 1000 - £17.75; TINTED: 500 -£15.20; 1000 - £24.65 

3" ft 3 \ * " COMPACT DISK LABELS • 70 x 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 side 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. 

iDQGODDsOitraal 
UNIT A4. SMEED-DEAN CENTRE 
EUROLINK INDUSTRIAL ESTATE 

SITTINGBOURNE, KENT ME10 3RN 
Sittingbourne (0795) 28425 - 24 hrs 

SELF ADHESIVE COMPUTER LABELS 

BETA BASIC 3.0 
SPECTRUM 48K 

S I N C L A I R U S E R . J A N . 85 ( A B O U T R E L E A S E 1.8): " H A S E S T A B L I S H E D ITSELF A S T H E 
S T A N D A R D E X T E N D E D BASIC F O R T H E S P E C T R U M . . . T U R N S S I N C L A IR BASIC F R O M A 
G O O D VERSION O F T H E L A N G U A G E T O A F A N T A S T I C O N E . " NOW. WITH R E L E A S E 
3.0. BETA BASIC B E C O M E S P R O B A B L Y T H E MOST P O W E R F U L BASJC AVAILABLE 
ON ANY 8-BIT MICRO. ' 

• P R O C E D U R E S - a t e r r i f i c i m p l e m e n t a t i o n t h a t l e t s you e x t e n d your B«>ic: N o P R O C 
k e y w o r d If n e e d e d ; e . g . y o u c a n us* c o m m a n d s l ike: s w o p a , b o r d r a w bo* 10,20,5 or 
addup bl ) , sum. With p a r a m e t e r p a w i n g by v a l u e o r by r e f e r e n c e ( Inc luding a r r a y » l , 
L O C A L v a r i a b l e * and r e c u r s i o n . 

• U p t o 128 WINDOWS w i t h t h e i r o w n a t t r i b u t e * and c h a r a c t e r s u e . 

• A N Y C H A R A C T E R SIZE (giving f r o m I t o 64 or m o r e c h a r s / l i n e ! ) . 

• LISTINGS wi th o p t i c a l a u t o m a t i c I n d e n t a t i o n of loop*, p r o c e d u r e s IF . e t c . Works 
on e x i s t i n g S p e c t r u m Bas i c p r o g r a m s too.' 

• K E Y W O R D S ( Inc lud ing t h e S p e c t r u m Bas i c o n e s l c a n all be e n t e r e d by t y p i n g t h e m 
in fu l l , o r by t h e " s ing le e n t r y * m e t h o d , o r b o t h In t h e s a m e l ine 

• A fu l l r a n g e of T O O L K I T c o m m a n d s . • E X C E P T I O N A L A R R A Y and S T R I N G h a n d l i n g . 

• Many p o w e r f u l G R A P H I C S c o m m a n d s . • E X C E L L E N T E D I T O R • f a s t an d c o n v e n i e n t . 

• M I C R O D R I V E c o m m a n d ! a r e I m p r o v e d a n d m u c h e a s i e r t o u s e . 

• O T H E R F E A T U R E S , new o r i m p r o v e d , a r e t o o m a n y t o f u l l y l i s t : D O - L O O P s t r u c t u r e 
wi th WHILE. U N T I L and EXIT IF; A L T E R . A U T O . B R E A K . C L E A R . C L O C K . C O N T R O L 
C O D E S . D E F K E Y . D P O K E , D R A W TO. EDIT. ELSE . F I L L . G E T . JOIN. KEYIN, m u l t i - L E T . 
LIST a s i t t e r , LIST D A T A . O N . O N E R R O R . O V E R 2. P O K E s t r i n g s , P O P . R E A D LINE. 
R E F . R O L L . S C R O L L . S P L I T . T R A C E . USING. F a s t e r G O T O s . G O S U B s and F O R - N E X T loops . 

• 26 P O W E R F U L F U N C T I O N S : A N D . O R . X O R . D E C . HEXS, B I N * f a s t SINE, C O S E , 
R N D M ; C H A R S . N U M B E R . D P E E K , E O F . F I L L E D . I N A R R A Y . INSTRING, ITEM. L E N G T H . 
M E M O R Y S , MEM. M O D . S C R N S , SHIFTS. S T R I N G S , TIMES, U S I N G ! . 

• S p e c t r u m Bas i c c o m p a t i b l e • you c a n r u n e x i s t i n g p r o g r a m s . T r a n s f e r a b l e t o M i c r o d r i v e . 
W a f a d r i v e and o t h e r spec i a l v e r s i o n s a v a i l a b l e . 

• C o m p r e h e n s i v e A S - s l i e m a n u a l . M o r e than 80 p a g e s , p,»ckcd w i t h examples. 

• T o show you t h e p o w e r of B e t a B a s i c ' * e x c e l l e n t p r o c e d u r e s , w e i n c l u d e on e a c h t a p e a 
F R E E T U R T L E G R A P H I C S package . ' 

• U p g r a d e s l o R e l e a s e 1.8 c u s t o m e r s : If you b o u g h t d i r e c t f r o m us, t h e r e Is no n e e d t o 
r e t u r n your c a s s e t t e - | u s t q u o t e t h e ( a p p r o x i m a t e ) o r i g i n a l p u r c h a s e d a t e w i t h your o r d e r , 
o t h e r w i s e r e t u r n your c a s s e t t e and n a m e your s u p p l i e r . T h e u p g r a d e p r i c e of £ 6 . 9 5 
( £ 7 . 5 0 o v e r s e a s ) Inc ludes a new m a n u a l . R e l e a s e 1.8 r e m a i n s a v a i l a b l e , a t a r e d u c e d 
p r i c e of £ 8 . 9 5 ( £ 9 . 5 0 o v e r s e a s ) . 

• T R A N S F O R M your S p e c t r u m wi th B E T A BASIC 3 .0 f o r Just £ 1 4 . 9 5 Inc lus ive ! ( £ 1 5 . 5 0 
o v e r s e a s ) . Or If you want t o know m o r e abou t t h e p r o g r a m , send us an S . A . E . 

(TICK A S A P P R O P R I A T E . ) P L E A S E S E N D M E 
I I BETA BASIC 3 . 0 . P A Y M E N T O F £ 1 4 . 9 5 (OR £ 1 5 . 5 0 O V E R S E A S ) IS E N C L O S E D . 
I I BETA BASIC 3.0 U P G R A D E . P A Y M E N T O F £ 6 . 9 5 (£7 .50 ) IS E N C L O S E D . 
I I BETA BASIC 1.8. P A Y M E N T O F £ 8 . 9 5 ( £ 9 . 5 0 ) tS E N C L O S E D . 
I I M O R E I N F O R M A T I O N ON . I H A V E / D O N O T HAVE R E L E A S E 1.8 A L R E A D Y . 

A S T A M P E D A D D R E S S E D £ N V E L « » E IS E N C L O S E D . 

FLETA SOFT 
92 O X F O R D R D . 
M O S E L E Y 
B I R M I N G H A M 
B I 3 9SQ 

WITHOUT OUR IEARN 
BASIC'YOUR COMPUTER 

IS ONLY PLAYING GAMES.. 

LOGIC 3'S COMPLETE TEACHING PACKS 
FOR TODAYS MOST POPULAR MICROS 

Based on the teoching methods developed by Professor Andrew Colin of 
StrattKlyde University, Logic 3 is me 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 that understanding computers is a 
key to future success at Work, at school and as a parent. 
If you are thinking of buying, expecting a present, or already have an 
Acorn Electron, BBC, Sinclair Spectrum 48K. Dragon 32/64 or Amstrad 
CPC 464/664 you need Logic 3 learn Basic' too. 

Eoch Logic 3 pock contains a 190 page work-book, 2 cassette tapes 
containing 20 programs plus a flow-chart stencil. 

QTY 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 

CHEQUES P.0. 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 
A B C D E F G 

Agents/distributors required outside UK. Export 
enquiries welcome. 



HOME MICROS 
REPAI RED 

A C O R N ; B B C m o d e l B. m o d e l B p lus . 
E l e c t r o n ; A D A M ( k e y b o a r d o n l y ) 
A M S T R A D C P U ( k e y b o a r d 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 -
S I O N . C O M M O D O R E ; V IC20. C16. 
C64. C128. p l us 4. SX64 C P U ( k e y b o a r d 
on ly ) D R A G O N ; 32. 64, E I N S T E I N , 
ENTERPRISE; 64. 128. L Y N X ; 64 128 
M E M O T E C H , ORIC; a t m o s P S I O N 
o r g a n i s o r S I N C L A I R 
S p e c t r u m . S p e c t r u m 
S P E C T R A V I D E O , 
T A N D Y T R S 8 0 m o d e l 1 
A l l M S X c o m p u t e r s . 

DISK DRIVES 
REPAIRED 

All 3in., 3!/? in., 5%in. disk drives 
including Amst rad onboard 
disk drives 
( th is pr ice does n o t 
inc lude dr ive heads 
w h i c h are subject 
t o q u o t a t i o n ) 

PRINTERS 
— REPAIRED 

Al l dot matrix printers of under 
300 cps 
( th is pr ice does n o t 
inc lude p r i n t heads 
w h i c h are subject 
t o q u o t a t i o n ) 

TELEVISIONS & 
MONITORS 

REPAI RED 
All televisions and monitors up 
to 16in. 
( th is pr ice does no t 
inc lude tubes w h i c h 
are subject t o 
q u o t a t i o n ) 

All repairs include VAT, 
labour, parts, 6 month 

warranty, 
collection and delivery. 

it full 6 month guarantee on if fit// soak test before despatch 
W r s it FR£e collection and delivery 

it No extra charge for parts in main/and UK 

0 1 - 3 9 8 8 0 5 5 
COMMODORE 

COMPEIMDUIM 
CHRISTMAS PACK 
A s seen o n T V . t h e p e r f e c t i n t r o d u c t i o n t o 
f a m i l y c o m p u t i n g , i n c l u d i n g a C o m m o d o r e 
64. a C o m m o d o r e d a t a r e c o r d e r . A d r i a n M o l e 
s o f t w a r e , an a m a z i n g g r a p h i c s p r o g r a m m e 
a n d a m u s i c m a k e e n a b l i n g t h e 64 t o b e t u r n 
ed i n t o a m u s i c a l k e y b o a r d . 
R.R.P. €199 99 

Free! Quickshot II 
joyst ick and extra 
game. 

DISK DRIVE PACK 
Th is v a l u e f o r m o n e y p a c k i n c l u d e s a C o m 
m o d o r e 64 a n d a 1541 d i s k d r i v e . 
R.R P. £299 99 

190" 

Free! 
10 Blank 
Diskettes 280 

H Please sen d me:- K 

— C o m m o d o r e C o m p e n d i u m 
C h r i s t m a s Pack(s) C 1 9 0 . 0 0 

— C o m m o d o r e D isk 
Dr ive Pack(s) £ 2 8 0 . 0 0 

_ DK T r o n i c s S i n g l e Por t 
I n te r f ace (s ) C S . 9 5 

_ DK T r o n i c s Dua l Po r t 
I n t e r f a c e ( s ) £ 9 . 9 5 

— DK T r o n i c s Keyboard (s ) £25 .OO 

— O u l c k s h o t l lfs) C 6 . 9 5 

— 3 " D i s k e t t e s CF2(s) C 3 . 2 S 

1 e n c l o s e a c h e q u e / P o s t a l O r d e r 

fo r 

P l e a s e d e b i t m y V i s a / A c c e s s 
B a r c l a y c a r d A c c o u n t No . 

Signature 

N a m e 
BLOCK CAPITALS PLEASE 

A d d r e s s 

ALBANY COMPUTERS 
Albany Works, Q u e e n s Road. Thames 

Di t ton. Surrey. Tel: (01) 3 9 8 8 0 5 5 

DK TRONICS 
SINGLE PORT INTERFACE 
T h e b e s t s e l l i n g s i n g l e p o r t i n t e r f a c e f o r y o u r 
S p e c t r u m , s u i t a b l e f o r a l l 
g a m e s a n d a l l A t a r i 
t y p e j o y s t i c k s . 
R.R.P. £9.95 

1 5 * 
D U A L PORT INTERFACE 

Th is i n t e r f a c e a l l o w s t w o j o y s t i c k s t o b e us-
ed at t h e s a m e t i m e 
a n d has t h e s a m e 
c h a r a c t e r i s t i c s as t h e 
s i n g l e po r t . R.R.P. £13.00 

K E Y B O A R D 
f o r S p e c t r u m , w i t h 
s p a c e b a r . 
R.R.P. £29.95 

£9* 

25" 

O f f e r s s u b j e c t t o a v a i l a b i l i t y 
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All prices include VAT. P&P ALLOW 14 DAYS DELIVERY 

T h e w o r l d s m o s t p o p u l a r 
j o y s t i c k w i t h a u t o 
f i r e o p t i o n . 
R.R.P. £11.95 

3"DISKETTES. 
Sui tab le fo r A M S T R A D 



K i. Hex loader • • 5 
10 DEF FN h(h$)=16*(CODE h$(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$; 
70 LET x =0 
80 FOR b=l TO LEN h$ STEP 2 
90 LET z=FN h(h$): LET tot ̶ tot 

+ z 
100 POKE n+x,z 
110 LET h$=h$(3 TO ): LET x =x+l 
120 NEXT b 
130 PRINT " = ";: INPUT t: PRIN 
T t 
140 IF t o t O t THEN PRINT " inpu 
t error - try again": GO TO 50 
150 NEXT n 
160 REM enter STOP to stop 

f isting /. I6K 

31232: 1820000000000000 = 56 
31240: 003A007A47C5CD7C = 777 
31248: 7AC110F9C93A007A = 961 
31256: 47C5CD897AC110F9 = 1190 
31264: C93A017A47C5CD96 = 1005 
31272: 7AC110F9C93A017A = 962 
31280: 47C5CDA37AC110F9 = 1216 
31288: C9CD717AC5CD7C7A = 1289 
31296: CD967AC110F6C9CD = 1338 
31304: 717AC5CD897ACD96 = 1251 
31312: 7AC110F 6C 9CD 717A = 1218 
31320: C5CD897ACDA37AC1 = 1344 
31328: 10F6C9CD717AC5CD = 1305 
31336: 7C 7AC DA 3 7AC110F 6 = 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: 3A027A18093A007A = 395 
31416: 3D4F3A027A812100 = 484 
31424: 58A7280747112000 = 422 
31432: 1910FD3A037A856F = 721 
31440: 2 207 7AC .9 3A027A18 = 570 

31448: 093A007A3D4F3A02 = 389 
31456: 7A81210040A72810 = 571 
31464: 47112000197DFE20 = 556 
31472: 30047CC6076710F4 = 744 
31480: 3A037A856F22057A = 588 
31488: C92A077A2B3A017A = 596 
31496: 5F160019 3A007A4 7 = 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: 06003A047A77EDB0 = 722 
31608: C92A077A3A007A3D = 613 
31616: 473A017AC5E5A711 = 862 
31624: 2000ED52D1E50600 = 795 
31632: 4FEDB0E1C110EDE5 = 1392 
31640: D1133D4F06003A04 = 436 
31648: 7A77EDB0C92A057A = 1024 
31656: 3A007A47C5E50608 = 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: 7 7E124C110EAE17D = 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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64000: 1820000000000000 
64008: 003A00FA47C5CD7C 
64016: FAC110F9C93A00FA 
64024: 47C5CD89FAC110F9 
64032: C93A01FA47C5CD96 
64040: FAC110F9C93A01FA 
64048: 4 7C 5CDA3FAC110F 9 
64056: C9CD71FAC5CD7CFA 
64064: CD96FAC110F6C9CD 
64072: 71FAC5CD89FACD96 
64080: FAC110F6C9CD71FA 
64088: C5CD89FACDA3FAC1 
64096: 10F6C9CD71FAC5CD 
64104: 7CFACDA3FAC110F6 
64112: C93A00FA473A01FA 
64120: B8D047C9CDD4FACD 
64128: B0FACD0FFCCD4FFB 
64136: C9CDD9FACDB5FACD 
64144: 43FCCD79FBC9CDD4 
64152: FACDB0FACDD7FBCD 
64160: 01FBC9CDD4FACDB0 
64168: FACDA5FBCD2CFBC9 
64176: 3A02FA1809 3A00FA 
64184: 3D4F3A02FA812100 
64192: 58A7280747112000 
64200: 1910FD3A03FA856F 
64208: 2207FAC93A02FA18 
64216: 093A00FA3D4F3A02 
64224: FA81210040A72810 
64232: 47112000197DFE20 
64240: 30047CC6076710F4 
64248: 3A03FA856F2205FA 
64256: C92A07FA2B3A01FA 
64264: 5F1600193A00FA47 
64272: C5E5E5D12B06003A 
64280: 01FA3D4FEDB8233A 
64288: 04FA77E111200019 
64296: C110E5C92A07FA3A 
64304: 00FA47C5E5E5D123 
64312: 06003A01FA4F0DED 

64320: B02B3A04FA7 7E111 — 892 
64328: 200019C110E5C92A - 738 

56 64336: 07FA3A00FA3D473A — 755 
905 64344: 01FAC5E511200019 = 751 
1217 64352: D1E506004FEDB0E1 s 1161 
1318 64360: C110EFE5D1133D4F — 1045 
1133 64368: 06003A04FA77EDB0 — 850 
1218 64376: C92A07FA3A00FA3D — 869 
1344 64384: 4 7 3A01FAC 5E 5A711 — 990 
1545 64392: 2000ED52D1E50600 — 795 
1466 64400: 4FEDB0E1C110EDE5 — 1392 
1507 64408: D1133D4F06003A04 — 436 
1474 64416: FA77EDB0C92A05FA — 1280 
1600 64424: 3A00FA4 7C 5E50608 — 819 
1433 64432: C5E5E5D12306003A — 963 
1447 64440: 01FA3D4FEDB02BAF 1022 
889 64448: 7 7E124C110EAE17D = 1173 
1536 64456: C 6 2 0 6 F F E 2 0 3 0 0 4 7 C r 803 
1433 64464: C60867C110D6C92A r 975 
1714 64472: 05FA3A01FA3D856F r 869 
1514 64480: 3A00FA4 7C 5E50608 = 819 
1757 64488: C5E5E5D12B06003A r 971 
1501 64496: 01FA3D4FEDB823AF — 1022 
1572 64504: 7 7E124C110EAE17D — 1173 
651 64512: C6206FFE2030047C - 803 
612 64520: C60867C110D6C92A — 975 
422 64528: 05FA3A00F A3D47C5 — 892 
849 64536: EB6S7BC6206FFE20 — 1083 
826 64544: 30047CC60867E506 — 720 
517 64552: 08C5E5D506003A01 — 712 
699 64560: FA4FEDB0D1E11424 1232 
556 64568: C110EEE1C110D8CD — 1302 
744 64576: 77FCC92A05FA3A00 — 927 
844 64584: FA3D47C5EB627BD6 r 1249 
852 64592: 206FFEE038047CD6 — 1019 
521 64600: 0867E50608C5E5D5 r 993 
971 64608: 06003A01FA4FEDB0 = 807 
905 64616: D1E11424C110EEE1 — 1162 
672 64624: C110D8CD77FCC906 — 1208 
996 64632: 08C5E5E5D1133A01 — 950 
1220 64640: FA3D4FAF4777EDB0 — 1168 
644 64648: E124C110ECC900 = 907 

LUCIFER 
>Olaf 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 it: 
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=Q 
(continued on page /27t 
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• r 
ontinued from page 126) 

17 PR INT A T 1 7 , 2 6 | " T 1 M E " 

I S L E T H A P - 4 5 0 0 0 

19 L E T 1 N K E Y - 5 0 6 0 

20 LET T1MF . - 2500 

22 RANDQM1XK US* 46522 
«0 CO SOI 7500 
; o co s m 

100 (IX Loop 
no. ixT M-imiYii co su» 7700 
111 i f coot A$>*6 TOM LCT A t r i a l ( C O W A J . J 2 ) 

1 1 5 . i r A » . — TOt* C O TO 1 1 0 

1201 I F ! » • " » • T K t » 0 0 SU4 2 0 0 0 

1 » I I F T H E * C O S UB >000 

h o . i r « j - i r tow co sub 4000 
i v o i i f «i-"*r toe* co s u b i o o o 

IHi IF - THE* CO SUB VOOO 
1 7 0 i CO S V t 7 0 0 0 

1 4 0 . CO 5 0 * 6 0 0 0 

IHi CO .904 "00 
1*0 CO TO 100 

i o i o i f r u t i w r - M x » o t h e n co t o n o 
10W If BWLOtR-O THIS RlttM 
1040 U T •OWMHl-IOUlMR-l 
1044 fKlHT AT ),24lB0ClX€R 
1030 POKE N A P < Z , 2 

1040 LET Z-Z'L CO SUB 7000 
1070 I P O X - 1 5 Th . " t E IUR* 

10*0 POKE 6 0 0 0 0 , 1 0 * » 

1090 POKE 6 0 0 0 1 , 0 Y 

1 1 0 0 POKE 6 0 0 0 1 , 2 0 4 

1110 POKE 6 0 0 0 4 , 1 5 6 

1 1 2 0 » A » K W 1 2 E USX 4 W O 

11 >0 UTIUi 
2 0 2 0 I F PEEK < M A P < 2 < 4 7 0 2 THE* CO TO 110 

2 0 J O I P B O U U t t R - 3 THEH RETUR* 

J O 4 0 L I T E O U L O C R - B O U L O C R . l 

704* PR INT AT 1 , 2 4 | B 0 U L D C R 

20)0 UT Z-Z<» 
2040 POKE NAP<Z,0 
2040 KETUKN 
>020 I F Q . 1 T H I S U T Q - - 1 ! RETURN 

1040 I F T i n I K A P . Z - D O 0 THEH RETURN 

m o LET , 2 - 1 - 1 

5060 R t T O M 

4 0 2 0 I F < J - - l T H I » U T Q - l . RETURH 

Hex loader. 

10 DEF FN h<h»)=16*(CODE h*<l> 
-48-(7 AND h$(l>>"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 T O f STEP 0 
.60 LET tot=0: PRINT n;": "; 
60 INPUT h«: PRINT h*; 
70 LET x=0 
80 FOR b=l T O LEN h* STEP 2 
90 LET z=FN h(h»): LET tot=tot 

• 2 

100 POKE n*x.z 
110 LET h*=h»<3 T O >: LET x=x*l 
120 NEXT b 
130 PRINT " = INPUT t: PRIN 
T t 
140 IF t o t o t THEN PRINT "lnpu 
t orror - try again": G O T O 50 
150 NEXT n 
160 REM snter STOP to stop 

Machine code. 
46W0 
4600* 
46016 
46024 
46012 
44060 
41041 
4(056 
44064 
44072 
440*0 
44064 
460*6 
46IW 
46112 
46120 
46124 
461)4 
46144 
46152 
46160 
46168 
44176 
461 84 
44192 
44200 
44206 
44216 
44224 
442)2 
46240 
46244 
46254 

40)0 IF tUX (KAP.Z.D-4 THEN CO TO >009 
4040 IF PEEK (MAP.Z.IloO THEN RETURN 
4060 LET Z-Z-1 
4060 MTUUH 
5070 IF PET* <HAP.2-4)oO THEH CO TO 110 
50)0 IF PEEK (HAP.Z.Q)oO THE* UT Z-Z-4. CO SUB 

>000 i CO TO INXEY 
5040 IF PtM 1MAP.Q.2-4>00 THEH UT Z-Z-8: 

00 SOB 7000: CO TO INMY 
)0)0 UT Z-Z-4<Q 
50)5 CO SUS 7000 
)040 UT AS-INMYS 
5070 IF CODE A»>*6 THIS UT AS-CXB) 

<C00E AS-321 
5080 IF A$-"Q" THEN IF 60ULDER>0 TOE* 

CO SCI 1000: UT A-Oi RETURN 
5040 LET A-0 
5100 IF PEEK <NAP<8<Q.ZI-0 THEN IF PEEK 

.(KAP.Q.ZHO THE* UT Z-Z-4.Q. RETl 
5110 IF PEEK <HAP.«W>-« THI7* UT Z-Z.Q 
5130 RETURN 
6020 IP PEEK <MAP<Z<4IO0 THEN RETU1.M 
60*0 UT Al-l*MYI 
4050 IF COOC AJ >94 THEH UT A9-CHR* I COOK A»-32> 
6060 IF A»."(T THE* IF i0«tc€*>0 THEH CO SU8 

1000! U M I 
6040 UT Z-Z<8 
4090 UT A-0 
4095 CO SUB 7000 
6100 CO TO 6020 
7010 UT NX-INT HZ-DEPTHl/4> 
7020 UT NY-Z-D€PTHNX«B 
7040 IP o-l THE* POKE 60004,152i POKE 60005,166 
7050 IP Q--1 THE* POKE 60004,1521 POKE 60003,96 
7070 UT RX-NX'3 
7040 UT HT-RT) 
7100 UT 1-(H.0IW3 
7110 UT Y-<NY-OY>/3 
2150 POKE 60009.0X 
7160 POKE 60010.OY 
7)00 UT OX-OX-X 
7)10 UT OT-OT<Y 
7)40 POKE 40000.ox 
7)50 HWI 40001,0Y 
7)4) RAHOOMI2E USR 46422 
7)70 RAHSOMI2E USR 46640 

44264 1.0,0.0.0.1.1, ,1 
44272 1.1.1,0,0.0.1, ,1 
44240 1.0.0.0,1.0.0, ,1 
44288 1.2.1,0.1.1.2, ,1 
44296 1.2.0,0.0.0.2, ,1 
46)04 1.1.1.0,0.0.0, ,1 
46)12 1.2.2.2.0.0.0, ,1 
44)20 1.1.1,1.1.0.1, ,1 
44328 i.l.l.O.O.O.O, ,1 
46336 1.0,0.0.0.1,2, ,1 
46)64 1.2.0.0.1.1,2, ,1 
66152 1.1,0,0.1,1,0, ,1 
46)60 
46164 
46)76 0.2,0.0.2.2.1, ,1. 
46144 0,1,1.1.1,1.1, ,1. 
46)»J 0.1.1.1.1.1.1, ,1. 
46400 0.1.1.1.1.1.0, ,1 
66404 2,1,1.1.1.1.1, ,1. 

46424 1,0.1.0.1.0.1.0. 
464)2 1.0,1.0.1.0.0.0. 
46440 1,0,0.0.1.0.1.0. 
46444 1,1.1.0.9,1.1.1. 
46*54 1.0.0.0.0.0.0.1. 
4M44 1,2.2.2,2,2,2.1. 
46472 1,2,2.2.2,2.2.1. 
46440 1.2,2.2.2,2.2.1, 
46444 1,2.2.2.2,2.2.1, 
46496 2,2.2.2.2.2.2.1. 
44)04 2,2.2.2,2.2.2.1, 
44)12 1,1.1,1.1.1.1.1. 
44520 0.0.3).176,179,17.300.175, 
46)24 1.4.2,237.174.201.0.243. 
44536 5).200,175.737.75.102,2)4,9. 
44)44 22.0,30,0.70.229,213.4, 
44552 1).244,155.17.72.0.25.16. 
46560 25).)4.**.2)4,20*.22),2)7.4). 
44)64 95.214.2)7.43.97,2 34.15.22*. 
46576 211.205,44.142.20*.225,24.24. 
4»J»t 74.62.22.147.44.214.20.20. 
46592 20.62.19.144.44.204.251.201. 
46600 64.136,204.24,96.164.240.54. 
46604 124.200.16.44.0.0.0.0, 
46616 0.0.0.0.66.122,7.4. 
44624 66.64.5.6*.4.121,4.4. 
46612 6.0.0,0,0.0.0,0. 
44640 20).61.142.205.41.142.205.97, 
46646 142,205.10),182.201,58,*6.214, 
46656 1.0.4.11.0.64.21.7. 
46664 186.216.200.50.4.147.9.24. 
46672 247,71.245,175.184.40.4.241. 
46640 17,12.0.25.16.253.201.241, 
46644 201.237.75.97.234,6.0.9. 
46694 201,79.2)7.91.99.214.4.217, 
46704 6,5.17).217,(.6.4.26. 
44712 11*.19.15.26.119.19.)).26. 
44720 119.19.197,1.254.O.t.19), 
46724 16.2)7,4.217.5.184.40.26. 
44736 217.4.12.147.197.1.224.7. 
44744 2)7.44.1*5.42.4.165.>2,21). 
44752 1*7.1.0.7.*.193,14.0. 
44760 24.203.217.4.253.11.96.214. 

i 5 
I 1 
I 9 
i 6 
• 4 
• * 
• 7 
I 4 
i 5 
• 6 
• 5 
i 1 
i > 
i 4 
i 7 
: 7 
t * 
i 9 
i ) 
I 4 
I 1 
I 1 
i 15 
> 2 
• 14 
I 14 
l 14 
l 14 
• 15 
> 15 
I 4 
l 740 
• 864 
i 1065 
i 566 
t 566 
i 1174 
i 1264 
• 11)6 
i 601 
I 991 
i 992 
• 4)2 
• 201 

I 141 
i 6 
I 1214 
• 1 2 6 ) 

• 1)5 
< 670 
i 1 2 1 1 

i 74) 
i 459 
i 1 1 6 6 

i 449 
i )94 
I 792 
« 711 
i 411 
I 996 
• 421 
i 1066 

46766 11.224.47.251,70.0.4.12. 
46776 12.0.25.14.251.253.74.1. 
46744 6.0,9.22.0,58.**.214, 
467*2 221,11.4.182.221.46,0.221. 
466CO 35.164.32.246.221.126.19.6. 
46604 1.17,)0.0,119.)5.119.)). 
44416 119.2).16.246.201.0.205.24). 
44424 142.205,7.141.205.21.141,205. 
444)2 11.143.201.54.105.2)4.1.0. 
44440 4.)).0,64,22.7.166.216, 
44448 200.)0.8.147.9.24.247,71, 
46456 245.175,144.40.4.741.17.)2. 
46864 0.2).16.25).201.241.201.2)7, 
46872 75.106.2)4.6.0.9.201.7*. 
46480 4.217.6.1.175.217.4.6. 
46666 4.62,0.119.15.42.0.119. 
46496 )5.62,0.119,1*7.1,254.0. 
46904 9.19).14.2)7.4.217.5.144. 
46912 40,26,217.4,12.167,197.1. 
46920 224,7,2)7.66.1*3,62,4.145, 
46*24 )2.211.197.1.0.7.9.1*1. 
46916 14.0.24.203.217.4.201.0. 
46944 0.0.0.O.0.0.0.0. 

Sprite code. 

40074 0.2)5,31.243,255.43.251.255. 
40042 191.251.255.191.247,255.191.267. 
40090 2)5.31,24 7.0,22).224,31.224. 
40094 14.63.252.255.127.254.255.43. 
40106 234.255.31.254.255.224.0,2)2, 
40114 2)5,210.121.255.247.7.255.247, 
40122 127,255.124.255.0.0.127,)I. 
40110 240,0,127,252.255.127,254.255. 
401)4 127.254.2)5.61.2)2.126.0.0. 
40146 0.0,127.0.1.207.124.14. 
40154 55,160.24.255,120.29.62.252, 
40162 61,255.252.51,255.254,127.255. 
40170 190,127.224,190.126.9.1*0.127. 
40174 251,222.127,247.44.119.255.2)6. 
40166 79,251.222.127.247.254.127.2)9. 
401*4 254.127.221.46.)2.215.206.59. 
40202 255.214.19.255.154.31.255.244. 
40210 11,255.112.15.255.248.0.104. 
40214 0,0,52.0,0,26.0.0. 
40226 13,0.0.6,128.0.),64. 
402)4 0.1.140.0.0.204,0.0. 
40242 110,0.0.63.0,0.41.0, 
402)0 0.57.0,0.Jl.0.0,14. 
402)4 0,0.0.0.0.0,0.0. 
40246 0.0.0.0,0,0.0.0. 
40274 0,0.0.0,0.0,0.0, 
40242 0.0.0.0,0.0.0.0. 
40290 0.0.0.0,0.0.0.0, 
40294 0.64.0.125.192.0.254.124. 
40306 0.117.0.15.15).0,15.254. 
40114 0.1.252,0.5.120,0.4. 
40122 254.0,5.115,0.11.**.0, 
,40330 10.227,0.14.135.0.4,207, 
40)34 0.24.219.54.0.127.224.0. 
40146 62.48,0.116,156,7.2)9.126. 

7390 IF NXO0X 0* NYOOY THE* CO TO 71>0 
7410 IF OX-14 THE* LET O X - l i LET MPTH-0«FTH<4n. 

CO SUB 75001 CO TO 7000 
7420 IP OX-O THE* UT 0X-15i UT OEPTH-DEPTO-40-

CO SU4 7500i CO TO 7000 
7440 RETURH 
7510 UT K-INT C9CPT*f254> 
7520 UT L-0€mi.*«254 
7540 POM 40004.L 
7550 POM 40007.K 
7570 RANDOMIZE USR 44515 
7540 PRINT AT 10.24i"UVK." 
7545 PRINT AT lt.27|BCrmr M 

7590 RETUR* 
7720 UT TIKE-TINE-1 
77)0 PRI*T AT 14.24iTIWi" " 
1740 IF T1*E>0 THE* RETUR* 
7750 PRINT AT 10.S|"IT IS ALL OVER" 
7760 PR1KT AT 11,6;"Y0UR TIME IS UP" 
7770 FX* F-l TO 100. HUT F 
7740 POM 40001.44: POM 40004.15* 
7790 RAHOOHIZE IXR 44440 
7800 FOR F-l TO lOi NEXT F 
7810 POKE 60001.16. POKE 60004,159 
'820 RANDOMIZE USR 46640 
7999 CO TO 7 
6000 REM ••• 10FF ••• 
4100 POKE 60001.3<PEEK 60001 
4110 POM 60005,24. POKE 60004,157 
4120 RAftKX: Zt va 46640 
4130 PRINT AT O.Oi* COWCRATLHTIOHS II 

TOO HAVE TIMED THE I LLCS 10» OFF" 
8135 POKE 60000.9. TOM 40001.4 
41)4 POKE 60009,9. POKE 60010,*: 

RANDOMIZE USR 46422 
8140 POKE 60001.44. POM 40004.1)* 
8150 RANDOMIZE USR 44440 
8160 FOR F-l TO 10. NEXT F 
8170 POKE 60003,16. POKE 60004,159 
4140 9.ANDOM1ZE USK 46640 
61*0 F09 F-l TO 10. NEXT F 
4200 POM 60001,16. POKE 60004,159 
4)05 POM 60000.0X. POKE 60001,0Y 
4210 XAJTCCMIZE l'» 46640 
4220 fC* f-0 TO 500. NEXT F 
42)0 CO TO 7 

448 
658 
424 
972 
871 
554 
1057 
119) 
8 1 ) 

516 
714 
942 
1174 
710 
440 
405 
444 
449 
44* 
942 
652 
447 
0 

1151 
1424 
1255 
1281 

1525 
1619 
921 
1510 
1077 
479 
961 
1510 
1141 
1505 
1546 
1 1 6 2 

1451 
1040 
74 
214 
16* 
2)4 
102 

0 
0 
0 
0 
0 
74) 
594 
)44 
446 
5*7 
670 
754 

40)54 7.239,0,1.222.0.0.0, 
40142 0.0.0,0.0.0.0.2, 
40170 0,0.1.190.0,1,127,0. 
40174 0.145.0.0.151.240.0.127. 
60)64 240.0.61.192.0.10.164.0, 
401*4 127.96,0,204.160.0.194,176, 
40402 0.199,60.0.227,112.0.211. 
40410 12.24.219.24.7.254.0.12. 
40414 124,0,56.110,0,1.247.0. 
4«24 0,247,1*2.0.121.1*2.0.10*, 
40434 0.0.147.124.1.111.197.2, 
40442 192.224.3.54.105.3.20.226, 
404)0 3.129.97.1,221,191,1,190, 
404)8 192.0.215.128,0.217,128.0. 
40466 119.0.1.190.192.1.221.224. 
40474 7,227.240.14.127.144.6.127. 
40442 152.0.95.124.0.74.124.0. 
40490 19.0.0.43.0.0.97,124. 
40498 0,225.192,1,24),224,0,0. 
40)06 0.6).2)5,252.44.0.6.201. 
40514 162.54.171.14.41.54.14.41. 
40522 41.147,185.124.0.I.111.22*. 
40530 1,110.167,1.130.13,1.126. 
40514 0.1.124.0,1.157.207.177. 
40546 14*.74.161,21).2)2.145.64.0. 
40)54 1.107.40.5.14.)2.5.43. 
40)62 65.221.61.17.45.51,61.221. 
40570 16.0.1.31.255.255.0.22. 
40574 0.0.44.0,0.46.0.0. 
40)46 174.0.1.96.0.2.192.0. 
40)94 5,126.0.11.0.0.116.0, 
40602 0,252.0.0.144,0.0.156. 
40610 0,0,246.0,0,112,0.0, 
40614 0,0.0.0.0.0,0.0. 
40674 0,0,0,0.0,0.0,0. 
406)4 0,0,0,0.0.0.0.0. 
40642 0.0.0.0.0.0.255.255. 
40650 255.170.0.129.170.174.52.170. 

•60654 164.141.170.214.141.124.0.0. 
40644 255.255.255.247.241,247.244.119. 
40674 19,245,11).19.255,255.255.255. 
40642 255.255.14).14).251.144,210,75. 
406*0 1)2.214.71.255.255.255.124.16. 
406*4 1.146.151.127.171.14*.7).171, 
40706 149.109.1 71.14*.7).166,151,71. 
40714 128,16.1.255.255.255.0.127, 
40722 0.1.124.192.6.94.48.25. 
407)0 206.104.32.56.146,110.224.164. 
407)4 25.141.44,1)5.51.50.196.19), 
40744 66.129.0,1,156.247.169.42, 
407)4 166.>2.42,151.)4.)0.144,)2, 
40742 16.144.33.40.244.45,*4.0. 
40770 26.41.200.36.32.4.140.14. 
407 74 172.132.24.2)1.44.11,14.32. 
40744 14,214.192.0.3.0.0.0. 
40794 0.0.0.0.0.0.0.0. 
40402 0,0,0.0.0.0,0.0. 
40410 0.204.0.1.155.124,1.44. 
40418 96,1.44.16.2.25.16.2. 
40426 179.94.2.166.192.0,74.0. 
404)4 0.67.0.0.66,0.0.0. 
40442 0.0.0.0,0.0.0.0, 
40450 0.0.0.0,0.0.0,0. 

469 
2 
121 

705 
665 
96) 
8 4 * 

5*6 
554 
66) 
621 
62) 
4)7 
*C0 
»>0 
• 14 
542 
)27 
445 
475 
401 
904 

591 
471 
1074 
287 
762 
540 
112 

467 

262 

596 
360 
0 
0 
0 
510 
1120 

1064 
1441 
14)4 
1521 
1)24 
1029 
1041 
10)7 
4*4 

1024 
815 
472 
67* 
664 
52) 
614 
4 4 ) 

0 
0 
5)7 
202 
711 
111 
0 
0 
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Its a snip. 

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 

SUBSCRIPTION ORDER FORM 

NAME: 
ADDRESS: 

Job Title (i f any) 
Type of Business (if any) 
Do you own a computer? Yes Mo 
Do you have access to a computer? Yes Mo 

If so please state type 
Please return to: Your Computer, Subscription Manager. 
Business Press International Ltd., Oakfield House, 
Perrymount Road, MAYWARDS HEATH. Sussex RH16 3DH. 

YOUR 
COMPUTER 

Please send me YOUR COMPUTER each month for 
12 months. 
A. I enclose cheque/PO to the value of 114.00 (UK). 
422.50 (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: 
(please t ick) 
Access Barclaycard/Visa Diners Club American Express 

• • • • 

Signed Date— 

YOUR 
COMPUTER 
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ABC Elektronic 
Telex: 932 974 budde d 

Hiigelstrafie 10-12 
4800 Bielefeld 1 
West Germany 

The Giga Soft Mouse for the Sinclair QL is now available! 

Price £49 
exc VAT, including p&p 

The hardware: 
The mouse + special interface to use 
with the joystickport of the QL 
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 c h e q u e to ABC; (2) Transfer money to Pos tcheckamt 
Dortmund to Mr Budde, Account No. 902 83 469; (3) Send an o rde r to the a d d r e s s 

above, w e will send the package with post cash on delivery. 

R S D Connect ions Ltd 

T h e M i n i - V a c i s a v a c u u m c l e a n e r i n m i n i a t u r e . I t f i t s i n t h e h a n d a n d 
c o m p r i s e s a c h r o m e p l a t e d m e t a l b o d y , w h i c h c o n t a i n s a s u r p r i s i n g l y 
p o w e r f u l m o t o r d r i v e n b y a P P 3 s i z e b a t t e r y { n o t i n c l u d e d ! . T h e r e i s a 
c h o i c e o f t w o t u b u l a r n o z z l e s o n w h i c h c a n b e f i t t e d a l a r g e o r a s m a l l 
s o f t b r i s t l e b r u s h a n d a d u s t c o l l e c t i o n b a g w i t h V e l c r o f l a p f o r e m p t y i n g . 
W h e n u s e d a s a v a c u u m c l e a n e r i t w a s f o u n d t o b e i d e a l f o r d u s t r e m o v a l 
f r o m t h e i n s i d e o f c o m p u t e r s a n d p e r i p h e r a l s , o r a r o u n d k e y b o a r d a n d 
s c r e e n s . B y r e m o v i n g t h e d u s t b a g a n d p u t t i n g o n e o f t h e n o z z l e s i n i t s 
p l a c e i t c a n a l s o b e u s e d f o r b l o w i n g . 

H a s m a n y o t h e r u s e s : f o r b l o w i n g o r r e m o v i n g d u s t f r o m s t e r e o a n d v i d e o 
e q u i p m e n t , c a m e r a s , l e n s e s a n d e n l a r g e r s . 

OFFER PRICE £8 .99 incl. 15% Vat and UK p&p 
Order from You' Computer M c h V x Otter. 48 Beauchamp Place, London S W 3 1NX using coupon ot 

cc©>'0f o^r i oaper A l o w up lo 28 days (or d e f r a y I K addresses only. Cos ing date 31 12 85 Cheches 

should Ce made oayabe io Y o u Correuler Offers if Vat receipt is required, it is essential to sav so W i en 

ordering 

C o u p o n t o : Y C M i n i - V a c O f f e r , 4 8 B e a u c h a m p P l a c e , L o n d o n S W 3 1 N X 

Please send Mint-Vacs 0 €8.99 Cheque enclosed € 

A t t e s t . 

Poticodc 85H83 

B U S I N E S S P R E S S I N T E R N A T I O N A L L T D . 
R e g i s t e r e d i n E n g l a n d N o . 1 5 1 6 3 7 . R e g d O f f i c e : Q u a d r a n t H o u s e . T h e Q u a d r a n t . 

l O N I T O R L E A D S RIBBON CABLE Ipnce per f t l 
BBC 10 Mtcro-wloc £2 20 Gray Rarnbow 
TV to Compute* CI 26 9 way CO. 13 CO 24 
Grean to Scaan £2 96 10 way £0.16 CO 28 
BBC to r-dallty etc £4 95 14 way CO IB CO.32 
OL 10 P»da»fy « c £4 95 15 way CO 20 £0.38 
Commodore 10 F«d*6fy aic £4 96 16 way CO.22 CO 40 
Phono to P»»no CI 26 20 way CO 30 CO 60 
BBC to Ferguton C2 60 24 way CO 36 CO 60 
OL 10 Microwaec C2 50 25 way C0 40 CO.66 
Ol 10 mono mentor CI 60 26 way £0 45 CO.70 
BBC to SonyXaga 
BNC to BMC 

C6 96 34 way £0 60 CO 80 BBC to SonyXaga 
BNC to BMC C2 96 37 way £0 65 E0.B5 
Commodore to Pargweon C 2 60 SO way CO. 70 CO 90 
BBC to •Mac** C2.60 60 way CO.95 CI 26 
Sony 10 FideMy ale £6 50 60 way CI.10 CI 40 
MSX to Ferguaon C2 50 64 way CI.25 CI 60 
OL 10 Ferguaon £2 50 OL 10 Ferguaon £2 50 

E D G E C O N N E C T O R S 

S P E C T R U M E X I E A 0 S 
6 me* n u n i M n i cafe* 

M w f £10 50 
6 weh f lo 2M > £14 76 
12 Inch aatanaron caWa 
M lo F C 10 75 

IOC SHR0U0E0 HEADERS 
WITH EJECTING 
LOCKING ARMS 

plug £4 9ft 
MXtH C 5 95 
plug i*ok»«' typal £4 95 

>RIVE L E A D S 
Du«l » i l O.vo poos' lead ( 4 60 
Dual M l >ive laad 1ir> f 10 2ft 
S-ngla dKk <Jnv« 

power law) £2 75 
S-rglr dtk d«va i»ad lm ( 7 2ft 
0»k dnva a>m load 1m C7.2B 
Ametrad 2nd drrva 1mm f 4 96 

ALL 1 Ml TBI LIMOTH 
BBC 
BBC taoai 
AMSTRAD 
MEMOTECM 
flMSTEIN 
IBM PC 
SPECTRUM mariaca one 

to US 232 
ATARI 
MSX 
APRICOT 
DRAGON 
QL 

C9 9ft 
E8 95 

CIO 78 
£12.78 
€12 76 
f 1 » 76 

£9 76 [16 26 
£13.96 
£16 20 

£9 96 
C10 76 

AMY COMBINATION OA 
LENGTH Of LEADS 
MADE TO OR OCR 

2 > 23 way IZX81) CI 86 
2 a 28 way iSpectn,mi £2 10 

DOUBLE SIOED PLUG BOARD 
ZX 81 23 way CI 26 
Sp««rum 28 way CI .60 

ADDITIONAL ©C 
56 way Ca>d Edg* tor 

• Laad 

10 way 
14 way 
16 way 
2 0 way 
26 way 
34 way 
40 way 
8© way 1 60 way 
BO^way 

S n a ^ y i 
£0 86 CI 00 
CI 26 
CI 40 
CI 70 
f 2 00 
C2 16 
C2 30 
C2 46 

n.y>! J. •. o 
C O M 
C1.20 CI.46 
CI 60 
CI.96 
£2 30 
£2 46 17 66 
£2 86 

B B C M O N I T O R S T A N D 

BBC lu . aneitc 
Dragon to ca«Mita £ 2.20 1 
Spectrum to cuaeite CI .26 1 
BBC to Acorn ceaaetle £2 25 L 
Amatrad lo cataalta £2 20 1 

P R I N T E R L E A D S 

T E L E P H O N E C O N N S 
Surfaca mailer 

lack tockat 
Surface a«tn tockat 
Dual ootlet adaptor 
Lma >acli cord 3mn 
4 co>a catrfa par rrwtre 
BT Plug 

C3.76 
C2 50 
£« 25 
£ 1 8 5 £0 16 
CO.48 

C O N N E C T O R S I D C 

10-way 
14 way 
16 way 
20-way 
26 way 
34 way 
40-way 
SO-way 
60 way 

Card 

CI 60 
£1 90 
£2 40 
£3 10 
£3 40 
£3 86 
C 4 M 

Trana 
P C 8 
CO 86 

CI 20 
£1 36 
£1 60 
CI 96 
£2 00 
£2 26 
C2.60 

2 Row 
Socket 
CO 80 
£0 90 
CI 00 
CI 20 
CI 46 
CI 60 
CI 86 
£200 
£2 26 

4 WAY 
4 way lop Quest* MAINS m»ri n j i i r . j tocketi Succeed 
w»ad up wrth matnt plug raady lor 
uaa Can ba icewed lo noc or wal 
rf raqufad Vary uaalul lor tidying 
uo a> tPae mams learM Irom your 
pariptieraH Allow! tha whole 
ayetem to ba twitched on from ona 
plug ONLY C9 60 

S P E C T R U M D R I V E S 
RS232 WAPA laad 1m CIO 60 
Cani/onrct WAFA laad lmC10.60 
M.cro tain lead 12' £6 00 

I D C D C O N N E C T O R S 

9 way 
16way 
26 way 
37 way 

Mala 'errvale 
£2 70 £3 20 
£3 20 C3.70 
C3 80 £4 46 
C6 90 £6 80 

BEAT THE DUST PROBLEM 

T R A D E E N Q U I R I E S > W E L C O M E 

7 5 p P & P I N U . K . A c c e s s & V i s a a c c e p t e d A d d 1 5 % V A T t o a l l o r d e r s 

C h e q u e s m a d e p a y a b l e t o 

RSD Connections Ltd, Dept YC12 
WZ.1M PO Box 1. Ware, Herts. I JjjjL , 

Tel: 0 9 2 0 5285 
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GHOST SCREEfl 
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 

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. incl. p & p. 
Please allow 28 days for delivery. 

Please send cheque/P.O. made payable to: 

Barnard Electronics, New Cottage, Vole Road, Mark, Somerset 

C & F ASSOCIATES YOU CAN'T MISS THIS! 
QUICKSHOT II JOYSTICKS £6.95 each 
OR BUY TWO FOR £5.95 each 
QUICKSHOT I JOYSTICKS £4.95 each 
OR BUY TWO FOR :. £3.95 each 
COMPETITION PR0 5000 JOYSTICKS £13.95 each 
OR BUY TWO FOR £12.95 each 

(Postage and packing is FREE!!!) 

• P L U S . . . 

LEADING BRAND SOFTWARE WITH UP TO 
7 5 % d i scoun t 

Amstrad, Atar i , BBC, Commodore, Spectrum, Electron, etc. 

T H E A B O V E OFFERS A R E O N L Y A V A I L A B L E 
T O FLIX D IRECT D I S C O U N T C L U B M E M B E R S ! 

If y o u w a n t t o j o i n t h e U K ' s f a s t e s t g r o w i n g d i s c o u n t 
c l u b a n d r e c e i v e . . . 
• M A S S I V E d i s c o u n t s o n t o p t i t l es f r o m U . S . G o l d , 
A c t i v i s i o n , M e l b o u r n e H o u s e , e t c . 
• H U G E s a v i n g s o n j o y s t i c k s a n d i n t e r f a c e s . 
• Regu la r u p - d a t e s o n al l n e w s o f t w a r e a n d 
h a r d w a r e re leases 
• De ta i l s o f h o w ou r ' I n t r o d u c e - a - F r i e n d ' s c h e m e 
c a n e a r n y o u £ £ £ ' s . 
• P lus m u c h , m u c h m o r e ! 
W h a t d o e s i t c o s t ? 
£ 1 . 5 0 f o r S i l ve r m e m b e r s h i p ( 1 2 m o n t h s ) 
£ 5 . 0 0 f o r G o l d m e m b e r s h i p ( l i fe) 
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 
FREEPOST, CONGLETON, CHESHIRE CW12 1BR 
(Overeas members add £1 .50 ) 

BBC RRP Our 
BHPI 

ENTHAR 7 (80 TR) 1 6 . 9 5 1 4 . 9 5 
BLUE RIBBON GAMES 

DISK 1 ( 4 0 TR) 9 . 9 5 7 . 5 0 
DISK 2 ( 40 TR) 9 . 9 5 7 . 5 0 

WORM IN PARADISE 9 . 9 5 7 . 2 5 
COMBAT LYNX 8 9 5 6 . 7 5 
BOFFIN 9 . 9 5 7 . 2 5 
GHOULS 7 . 9 5 2 . 5 0 
RUBBLE TROUBLE 7 . 9 5 2 . 5 0 
KNIGHT LORE 9 . 9 5 7 . 2 5 
BUMBLE BEE 7 . 9 5 2 . 5 0 
FELIX & THE FRUIT 

MONSTERS 7 . 5 0 2 . 5 0 
SABRE WULF 9 . 9 S 7 . 2 5 
RED MOON 6 . 9 5 5 . 5 0 
S W O O P 7 . 9 5 2 . 5 0 
FOOTBALL MANAGER 7 . 9 5 5 . 9 5 
FELIX & THE EVIL WEEVILS 6 . 9 5 2 . 5 0 
WIZAD0RE 7 . 9 5 5 . 9 5 
ATIC ATAC 7 . 9 5 5 . 9 5 
ALIEN 8 9 9 5 7 . 2 5 
KILLER GORILLA 7 . 9 5 2 . 5 0 

ELECTRON 
BOFFIN 9 . 9 5 7 . 2 5 
NIGHTMARE MAZE 2 . 5 0 2 . 2 5 
CASTLE ASSAULT 2 . 5 0 2 . 2 5 
COMBAT LYNX 8 . 9 5 6 . 7 5 

SPECTRUM 
THE ARTIST 1 2 . 9 5 1 0 . 4 0 
WANTED: MONTY MOLE 6 . 9 5 5 . 5 0 
MONTY IS INNOCENT 6 . 9 5 5 . 5 0 
RED ARROWS 8 . 9 5 6 . 7 5 
HARRIER ATTACK 5 . 9 5 4 . 5 0 
STARQUAKE 7 . 9 5 5 . 9 5 
MARSPORT 9 . 9 5 7 . 2 5 
FAIRLIGHT 9 . 9 5 7 . 2 5 
DUN DARACH 9 . 9 5 7 . 2 5 
ALIEN S 9 . 9 5 7 . 2 5 
ABU SIMBEL 7 . 9 5 5 9 5 
NODES OF YESOD 9 9 5 7 . 2 5 
A VIEW TO A KILL 1 0 . 9 9 8 . 0 0 
WIZARDS LAIR 6 . 9 9 5 . 5 0 
COMBAT LYNX 8 . 9 5 6 . 7 5 

SPECTRUM RRP 

SWEEVO S WORLD 7 . 9 5 
THAT'S THE SPIRIT 7 . 9 5 
ATIC ATAC 5 . 5 0 
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 6 . 9 5 
AQUAPLANE 6 . 9 5 
SAM STOAT SAFEBREAKER.6.95 

Our 
pric« 
5 . 9 5 
5 . 9 5 
4 . 5 0 
7 . 2 5 
7 . 2 5 
7 . 2 5 
7 . 2 5 
5 . 9 5 
5 . 5 0 
2 . 5 0 
5 . 5 0 

AMSTRAD 
ALIEN S 9 . 9 5 7 . 2 5 
COM8AT LYNX 8 . 9 5 6 . 7 5 
RED ARROWS (AM DISC) . . . 1 2 9 5 1 0 . 4 0 
RED ARROWS 8 . 9 5 6 . 7 5 
KNIGHT LORE 9 . 9 5 7 . 2 5 
WIZARDS LAIR 8 . 9 5 6 . 7 5 
PROJECT FUTURE 8 . 9 5 6 . 7 5 
RED MOON 6 . 9 5 5 . 5 0 
DUN DARACH 9 . 9 5 7 . 2 5 
BRIAN BLOODAXE 8 . 9 5 6 . 7 5 
ROCCO 8 . 9 5 6 . 7 5 
TASWORD 4 6 4 (CASSl 1 9 . 9 5 1 6 . 9 5 
TASWORD 4 6 4 / 6 6 4 IDI 2 4 . 9 5 1 9 . 9 5 
TASWORD 6 1 2 8 (D) 2 4 . 9 5 1 9 . 9 5 

COMMOORE 6 4 
IMHOTEP 9 . 9 5 7 . 2 5 
NODES OF YESOD 9 . 9 5 7 . 2 5 
RED MOON 6 . 9 5 5 . 5 0 
RED ARROWS 8 . 9 5 6 . 7 5 
WANTED: MONTY MOLE 7 . 9 5 5 . 9 5 
BLACKWYCHE 9 . 9 5 7 . 2 5 
WIZARDS LAIR 8 . 9 5 6 . 7 5 
HARRIER ATTACK 5 . 9 5 4 . 5 0 
ENTOMBED. 7 . 9 5 7 . 2 5 
THING ON A SPRING 7 . 9 5 5 . 9 5 
COMBAT LYNX 8 9 5 6 7 5 
WIZARDRY 9 . 9 5 7 . 2 5 

COMMODORE C 1 6 
DORK S DILEMMA 6 . 9 5 5 . 5 0 
SWORD OF DESTINY 6 . 9 5 5 . 5 0 

PLEASE NOTE: BBC DISC SOFTWARE GUARANTEED FOR ACORN DFS ONLY 
ALL PRICES INCLUDE VAT & P&P 

(overseas orders add C I . 0 0 per i tem) 
C h e q u e s payable to: 

C & F ASSOCIATES 
a n d s e n d t o : 

C & F ASSOCIATES (PCW), PO BOX 2. BIDEFORD EX39 3RE 
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COMMODORE 64/128 COMMODORE 64/128 

H A L L F A M E 
SPY HUNTER 

' Entered UK Charts 
21st February 1985 
Weeks in Charts - 1 6 

Superb Arcade 
Game' 
Zzap! 64 

TAPPER 
* Entered UK Charts 
10th January 1985 
Weeks in Charts - 9 

'Great Sound and 
graphics, fast and 
addictive' 
Your Computer 

UP 4N' DOWN AZTEC CHALLENGE BLUE MAX 

* 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 

* Entered UK Charts 
24th January 1985 
Weeks in Charts - 1 0 

'It's gripping music and 'A great game -
imaginative setting highly enjoyable' 
makes this seven 
screen thriller a cut 
above the rest' 
•Zzap! 64 

Your Commodore 

A CHARTBUSTING COMPILATION FOR COMMODORE THAT EXPLODES WITH ACTION 

I 

D Q Q C T A D C
 u s - G o i d Limited, Unit 10, Parkway Industrial Centre, Heneage Street, n l o l , p H A ft IT 

W . i J O I A K t Birmingham B7 4LY. Telephone: 021-3598881 U l b K J ^ l ^ - . ^ O 

* Based o n comp i led data (64/Spectrum) f r o m Ram/C / Mic ro Dealer Char ts 



INTERNATIONAL RUGBY WORLD CUP FOOTBALL 
Another excellent sports A fabulous simuIatiorSS 
sim illation. You play as a real soccer with complete 
home international team, multi-colour graphics — 
batti ng for the Triple Crown your aim is to become the 
or even the Grand Slam. holder of the most coveted 
The game includes all the trophy — "The Wor'd Cup" 
features that you would Play against a friend or 
expect from this superb the computer. 

M SCREEN SHOTS 

. . i l l 

' ' 711- f l 

•YOU Kl 
HAVE 
ENOU 

A CONVERSION BUT 
)U COMPENSATED 
' FOR THE WIND?" 

WORLD CUP II COMMODORE I 

UNDERPRESSURE - Y O U TRY 
• l A DROP GOAL". 

TO BE RELEASED 
THEAMSTRAD 

AND COMMODORE 64 

ilation. You play as a 
international team, 
ig for the Triple Crown 

the Grand Slam, 
le includes all the 

it you would 
expect from this superb 
simulation — including an 
international leaque table. 

SCORE 
OR TRY? 

WORLD CUP 48K SP fzCTRUM 

NOW AVAILABLE FOR 
COMMODORE C16 
AND AMSTRAD 464 

INTERNATIONAL RUGBY 
'AILABLE FOR: 

SPECTRUM 
(48K) £7.95 

WORLD CUP 
AVAILABLE 

SPECTRUM 
(48K) 
COMMODORE 
C16 
AMSTRAD 
464 

AND WORLD C 
COMMODORE 
64 

Artie Software is available from all good retail stores or direct from: 
ARTIC COMPUTING. MAIN STREET. BRANDSBURTON. DRIFFIELD. Y0258RL.Tel: (0401) 43553 



i 

The ultimate AIR COMBAT EMULATOR 
You will feel the thrill of flying a high 

performance combat aircraft. 

kct-ttpamunnw 

51J3 cascade 

Cascade Games Ltd. 
1 -3 Haywra Crescent 
Hanogate HG15BG 

England 
Available for064, 

.016.0128.0VIC 20 
(+8KRAM Exp), 

Amstrad and 
48K Spectrum. 

ACE - The Air Corr: \ it (mulator by Cascade Games Available from Boots, W. H. Smiths. KM. V Virgin, House of Frazer, J. Menses Wodworth Laskv s 
a x i d l g o o d s W i e r e l a l e r s o r l ^ c h e q ^ ^ 

You mav order by ACCTSS or VI? A via cxjr 24 Iv hotline coll 0423 504663 (be sure to state 'vpe of computer and game requ red) 



g o . 0 

.W i® 

Interactive BASIC Programming 
48K ZX Spectrum & Spectrum + 

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 wi th your head in a book! 

IBP consists of twelve programs called Learning Modules. Altogether more than 250K long! Whilst using a 
Module you wil l 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 wil l 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 for you 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 competit ion 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 wil l be considered in two categories: games and non-games. 
The writers of the best program from each category wil l receive a printer system. ALL other entrants wi l l 
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 



The return of the legendary crusader - skilfully fencing 
his way through twenty screens of mystery and danger! 

DISK CASSETTE 
Available for qc C*t A QC 
Commodore 64 & Atari 

m i 



GRIP STICK • GRIP STICK • GRIP STICK • GRIP STICK • GRIP STICK • GRIP STICK • GRIP STICK • GRIP STICK • GRIP STICK 
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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, 
£ 1 4 . 9 9 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. 

§ ONLY £12.99 
Trade and export enquiries 
contact Keith or Wayne 
o n ( 0 4 9 5 ) 7 1 1 9 8 8 

Konix Compu te r Products is a trading name of 
Creat ive Devices Rcscarch Ltd. 

Please send me Speedking($) at £ 12.99 each 

Right handers please order right handed model 

left handed ^ ^ " Computer make 
I enclose cheque'postal order payable to KONIX 

Please charge my Access/Visa, 
Card holders can cal (0495) 711988 to order. 

Signature. 

Name: 
Address _ 

Postcode. .Tel: 
£ Send to Konix Computer Products Unit 13 Sirhowy Ind Est Tredegar Gwent NP2 4 Q Z < 
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HON YOU CAH EXPLOIT 
SPECTRUM GRAPHICS 

TO THE ULTIMATE. 
Hith the Graphics Suite from Print n Plotter. 

If you ' re interested in producing great graphics with your Spectrum, 
then these programs are designed with vow in mind. 

And you don 't have to he an exper t . Even wi th no programming 
knowledge the programs will enable you lo p roduce fantastic graphics 
to use in every piece of sof tware you write 

Or you can use them just for the fun of producing compute r art 
Each of the programs are inter-active and together they form the 

most accomplished graphics toolkit you will find on the market today 
But you can also use each of them separately, as each are self-

contained and cover a specific area of graphics p r o g r a m m i n g ^ ^ - ^ ^ 
With Print n Plotter 's GRAPHICS SUITE1, ^ ^ ^ j O l 

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 10 p roducc fantastic screen 
graphics or L'DG's o n your Spcctrum. then you 
will f ind PAINTPLUS not o n l y a complete 
graphics t o o l k i t . . . but also the simplest to use 
at every level. 

Facilities inc lude: DRAW. PLOT, ARC. 
CIRCLE, FILL IN SOLID OR PATTERNS, FILL I N 
OVER MODE, DRAW RADIALLY. ARC 
RADIALLY, ENLARGE TO EDIT. PAPER WASH, 
BOX DRAW and so o n . . . 

As wel l as d rawing. PAINTPLUS has a 
tremendous L'DG section. It also has U D G 
grabbing" f rom screen as we l l as fu l l faci l i t ies 

for defining, saving and load ing UDG sets. 
The Organiser sect ion o f the program 

enables you to automat ica l ly store mu l t i p le 
screen graphics o r mu l t i p l e UDG hanks. 

PAINTPLUS comes w i t h a demo o f screens, 
animation and alternat ive character sets, plus a 
copy of Print n ' Plotter PICTURE BOOK -
100 pages o f instruct ions, hints, t ips, l ist ings 
and related graphics i n fo rma t ion . 

SCREEN MACHINE (GRAPHICS SUITE 2 ) 
SCREEN MACHINE is the graphics 

manipulator. 
Use it when you want to take your graphics 

and turn them into professional machine 
coded data for use in BASIC or M/Code programs 

For instance: 
SCREEN MACHINE w i l l compress the 

memory consumpt ion o f your graphics to cram 
even more into the computer 's m e m o r y -

As wel l as memory compression. SCREEN 
MACHINE al lows you to put your graphics 
through a series o f h ighly-sophist icated 
graphics manipulat ions. 

These inc lude ENLARGE. REDUCE, 
RELOCATE TO OTHER PARTS OF THE 
SCREEN STEP A N D REPEAT. BLEND SCREENS 
TOGETHER. RECOLOUR SELECTIVELY OR 
GLOBALLY. FLIP SCREEN, etc. 

And SCREEN MACHINE also has a dedicated 
Ibxt Compi ler - ideal for anyone w h o uses 
lots of text for ins t ruct ions o r menus o n 
screen 

SCREEN MACHINE also comes w i t h a copy 
of PICTURE BOOK and a demo that 's so good 
voucan't believe it . 

ART-O-MATIC(GRAPHICS SUITE 3 ) 
Ever wanted to p roducc screen graphics fo r 

Adventure Games. Educat ional. Training, or 
Scienti f ic programs and run out o f m e m o r y 
because the graphics hand l ing consumed too 
much memory? 

I f so. you need ART-O-MATIC, Print n 'Plot ter 's 
gfeat new graphics compi ler . 

W i t h ART-O-MATIC you can draw, def ine and 
store an incred ib le number o f screens o r parts 
o f screen in your programs as c o m p i l ed instant 
mach ine code w h i c h is usable f r o m BASIC or M/C 

The exact amount o f compress ion possible 
depends o n your graphics, but up to 9 9 % is 
possible and an average o f 8 5 % - 9 0 % is usual. 

ART-O-MATIC is a comple te graphics 
d raw ing program, so you can produce your 
w o r k s o f art and comp i le at the same t ime. 

The ins t ruc t ion book and demo that comes 
w i t h the program show you everything you 
need to k n o w about c ramming great graphics 
i n to your Spcctrum. 

SPRITE MACHINE (GRAPHICS SUITE 4 ) 
There have been a number o f programs 

cal led Sprite Generators Most o f these are self-
conta ined and not a great deal o f use to people 
w h o want to use Sprites in the i r o w n programs 

SPRITE MACHINE is d i f ferent Th is program 
was w r i t t en w i t h you in m i n d - whe the r you 
are a professional, amateur o r beginner. 

There's never been a s impler Sprite program 
to use. A l l you have to do is draw your Sprite 
and then choose f r o m a fantastic range o f 
op t ions to get it d o i n g what you want . 

You can: animate your Sprites, choose any 
d i rec t ion and start ing pos i t i on , adjust speed, 
adjust height , choosc r u n n i n g t ime, decide o n 
edge act ions such as bounce, w raparound , 
reflect o r stop, make intel l igent decisions l ike 
str ike and co l l i s ion act ions, co lou r your Sprites 
o r take co lou r f r o m the screen, trace o r non-
trace. etc. 

The program comes comple te w i t h a cursor-
operated Sprite d raw ing board and catalogue/ 
store func t ion . 

Ins t ruc t ion book le t and d e m o are inc luded 
w i t h the program. 

N o w you can have professional Sprites in 
every p rogram you wr i te . 

ORDER NOW OR ASK YOUR 
LOCAL COMPUTER SHOP! 

Send to: Dept YC Print 'n ' Plotter Products Ltd. 
19 Borough High Street. London S E 1 9 S E 
Credit Card phone orders: 01-403 3 6 2 2 . 
Please send me the following: 

P a i n t p l u s ® £9 .95 

Art-0-Matic <a £8 . 25 

• I enclose remittance in full 

I J Please bill my Access/Barclaycard/Visa No. 

• I enclose 17p s tamp for details of products. 

Name 

Address 

.Screen Mach ine 0 £8 25 

.Sprite Mach ine @ £9.95 

Puces include poit & packinj 'Of U K 
deir»ny 0*eneai o«de«s please add 20% 
lot additional handling and post 



EUROMAXCOMPPRO 
* Top U.K. micro switched joystick. 
* Very responsive. 
* Highly rated by'Crash'. 

IOMAX TURBO 
Top and bottom fire 

• Extremely responsive dispositive 
• Built to last. 

EUROMAX ARCADE 
• Rated by 'BIG K' as 'The cheapest stick 
one can get really enthusiastic about'. 
• Positive micro switched action. 
• Fully self-centering. 

1LECTPONICS LTD. 
Pinfold Lane, Bridlington. 
North Humberside Y016 5XR, England. 
Telephone: 0262 601006/ 602541 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 EUROMAX JOYSTICKS 

SUITABLE FOR ALL POPULAR MICROS 
THE U.K.'S LEADING QUALITY BRAND. 

Please send me further details of the Euromax Joystick 
range. 

NAME 

ADDRESS. 

YC 



P L U S * 

AND 

O t R t C T O R V 

Keep it close 
to your joystick 

this winter. 

m 

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. 
Or 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 
Games' at £2.70 each inc. p&p-

.copy/ies of the 'All Time Top 100 

Name. 

Address. 

Return this coupon to The Cashier, Room 1605, Quadrant 
House, The Quadrant, Sutton, Surrey SM2 5AS. Enclose a 
cheque or postal order payable to Business Press 
International Ltd. 
Company registered No 151537 (England) Registered Office: 
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. 



WMMMMM' iwwvwww 

as 

THE USER-FRIENDLY 
MAGAZINE FOR 
CAMERA PEOPLE 

EVERYWHERE 

# 

j n o n . 
L m u u s 

mi • vVi 

mm 

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 

Amateur 
WKmm 

At your newsagent every Tuesday 65p 
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C O M P U T E R 6 6 1 3 0 3 6 

CLASSIFIED Contact: Ian Faux 
ADVERTISEMENT RATES Copy Date November 2 7 

L i n a g e : 60p per word 
(Min 20 words) 
Box No: £7.00 extra 
Linage adver t isements are 
prepayable and the order fo rm 
published in this section should 
be completed and re tu rned 
with remi t tance. Credit Card 
facilities are avai lab le. 

RATES QUOTED BELOW ARE SUBJECT TO THE ADDITION 

Display — rates per see (Min. 2scc) 

One insert ion : £10.00 
Three insert ions : £9.70 
Six insert ions : £9.50 
Twelve insert ions : £9.00 
Display advert isers should 
preferably reserve space by phone. 

OF 15% VAT. 
Closing date for Classif ied 
adver t i sements is the 27th 
Nov. for the Jan. issue. 

Post to 
Your Computer , Classif ied 
Depar tment , Room H211, 
Quadrah t House, The Quadran t , 
Sutton. Surrey SM2 5AS. 

Britain's Biggest Selling Home Computer Magazine, 

# * *ORIC A T M O S 
" T I T U S " ASSEMBLER/ 
DISSASSEM8LER Labels (can bo 
called from BASIC), Memory move. 
Printer option. Hex/Dec Conversion. 
100% machine code . etc . £6.99 Irvc 

p&p from: 
Ray Mlddleton 

M Wensley d r een , Leeds LS7 2ND 

SUSS^OX 

incl. carriage 
CW0please 
pocket size 

The DUPLEX SUSS 80X Ms been designed to 
enable the leu skied computer u s r to here a 
belt!* understanding of Ihe correctg workng 
ccnneetian between a computer end a peripherals, 
nch as a printer. This is achieved by usng the 
canmcnly used signals (wires! of the RS232C 
serial date cable sptcificetion. a matrii block and 
special corrector pms. by inserting the connector 
piss into the SUSS BOX'S matrix-block at the I M 
of two incomaag signab the oser can quickly 
establish a firm connection The signals are 
routed IMO the SUSS BOX by two 25 WAY 0 
type comecters: 1 .female. I sm* . The SUSS 
BOX also provides a lamp (or each signal to 
show «its condition when connected m Ine. m 
high or low. SUSS A0APT0R S CABLES 

OCTET/HERMIT 
Typewriter Interlaces 
ADO OH TO THE 
OLIVETTI ET121 
OR HERMES TT21 
ELECTRONIC 
TYPEWRITER 
ABO HAVE THE 
BENEFITS OF ' •Ideal for 
THESE FEATURES ^ TELECOM G010 

•New 10W prices 
•A 0AISY WHEEL PAINTER for your corrouier 
•A COMPUTER TERMINAL (True KSfl) 
•A TELEX TERMKA1 using the Ouplei DIAL 
TEXT mcdems 
•A COMMUNICATING TYPEWRITER (DIAL TEXT 
Compel Mel 
•A REMOTE PRINTER USM DIAL TEXT 

DUPLEX 
COMMUNICATIONS (UK) LTD 
2 leire lane. Ounton Bassett. Nr Lutlerworlh, 

Leicestershire LEI 7 5JP 
Tel: 0455 202154 7 7 8 

A S T R O L O G Y 
for beginners 
only £11.50 

A Starter Pack comprising a simple program 
to calculate a horoscope, an introductory 
booklet & 2 self-teaching programs |nowto 
interpret the horoscopcl 

No previous knowledge 
required 

Spectrum. BBC1 Electron. Oric. Dragon. 
Tandy.Genie. Commodore 64/PET, Atari 
Sharp. Amstrad'Schneider. Colour Genie 

Many more programs for 
experienced astrologers a (so 

other micros. CP/M and MSDOS 
Oeze programmas z jn tnans in 

IVederlarxlst.ifcge versres 
verkrygbaar voor Spectrum & 

CortvnocJore 64, Vraag Oocumcr«at>ei 
Cas/r witn order (add 50p outside UK/ or 
large sae for free catalogue to 

ASTROCALC 
' (DeptYC) 

67 Peascroft Road, 
Hemel Hempstead , 

Herts. HP3 8ER. 
Tel: 0442 5180® 5 3 7 

LETTA-HEAD PLUS DUMPY 

Satisfied customers 
in 64 countries 

Send £1 to: 
Spccdysoft (YC) 
37 Church Road 

London SW13 9HQ 

AFFORDABLE SOFTWARE 
For A ta r i , Ams t rad and 
Commodore 64 computers. 
Available on cassette, disc and 
cartridge. 
Whrlnurds 7 95 Red Moon 5.75 
Goones 7 95 Bounty Bob 7.95 
Spy Hunter 7.95 Buck Roges 7 95 
All prices include postage and 
packing. Send a S.A.E. for 
price list. To order any of the 
above titles send a cheque or 
postal order payable to: -

J + J S0FTSALES (MAIL OROERI 

DEPT YC. 17 VERNON ROAD. 
UCKFIELD, SUSSEX. 

TN22 5DX 790 

An (NTREIY ORIGINAL utftty progiam lor the 48k 
Spectrin to design and prnt your own busness and 
personal stationery; letterheads, orders, receipts, 
labels and posters The PLUS reri«n now incfcdes 
. library ol 25 d.llerent fonts! 
• Fast, compled. lont editor 
• Proportional speceig 
• 81 different character sues. 
• Black swoll, inverse and erase. 
• Variable thickness boi functKo 
• Improved graphics for logo desrjn 
• Special cassette label cplion. 
• 18 different print sues 
• Many more features! 
Price: £9.00 cassette. (10 50 cartridge. Updates 
fiom wigMl LETTA HfAO C2.00. 

Both LETTA HEA0 and 0UMPY drne Epson type printers iBrother. Star. M T. Shirrwa. Smith Oona. 
Cmtroncs. etc.I via H*)erbe». Ke«r«ston. S&E. Tasman, More*. Wafadnve. Interface 1. ZX IPnni HI. and 

Opus nterlxes 

Bradway Software (YCI, 33 Conalan Avenue, Sheffield S17 4PG 

AN the screen dumps you wU ever need! No need 
to understand assembler. |ust fellow the menu and 
0UMPY creates the machne code, retxates n and 
saies it for you1 

• Creates code to suit any program 
• Pram any portion ol the screen 
• Up to the lull 24 lines' 
• Single, double or quad densely 
• Nine widths and three heights of output 
. Plain black and white copy 
• Or shaded colour representee 
• Tab to any position on paper 
• Many mare leatures' 
Pnce €7.50 cassette. f 9 0 0 cartridge 

The Publishers take ail 
reasonable care to 
ensure that classified 
advert isements are 
genuine, but readers 
must satisfy them-
selves that they will be 
obtaining what they 
require before entering 
into transactions, parti-
cularly if they Involve 
large sums of money. 

T H E LEADER 

ZX-GUARANTEED h a s e s t a b l i s h e d 
i tself a s t h e l e a d i n g s u p p l i e r o l 
GENUINELY e a s y t o u s e t a p e uti l i ty 
p r o g r a m s f o r h a n d l i n g ALL t y p e s of 
p r o g r a m s , e v e n t h e H y p e r jerky t o n e 
t y p e s . W e a l s o s u p p l y t a p e s t o 
t r a n s f e r your p r o g s t o Microdr ive . 
S e n d s t a m p for ful l l i s t . 

7 9 3 
ZX G U A R A N T E E D (Oepl YC) 

29 C h a d d e r t o n Drive. U n s w o r t h 
Burv. L a n e s . Tel: 061-766 5712 

INTERFACE 007 
The Ultimate device to transfer Tape to Microdrive 

ANY Program, even Hyper Loads or Headerless, can be transferred 

Simp ly p l u g INTERFACE 0 0 7 i n t o b a c k c o n n e c t o r o t y o u r s p e c t r u m . 
L o a d in y o u r p r o g r a m a s n o r m a l , p l ay It f i r s t if you w a n t . At a n y t i m e 
p r e s s b u t t o n o n I N T E R F A CE 0 0 7 a n d y o u r p r o g r a m will f r e e z e . P r e s s a 
key o n k e y b o a r d a n d a s p e c i a l T A PE of y o u r p r o g r a m will b e S a v e d o u t . 
T h i s I sn ' t j u s t a ful l m e m o r y d u m p , b u t i s ONLY a s l o n g a s t h e a c t u a l 
Da t a in t h e m e m o r y . R e l o a d t h i s t a p e by M E R G E E n t e r G O T O 2 t h e n 
o b e y t h e s c r e e n , S t a r t i n g f S t o p p i n g t a p e a s it d i r e c t s . C a r t r i d g e s m a d e 
L o a d s INDEPENDENTLY of I n t e r f a c e 007 An INTERFACE 0 0 7 will b e 
ava i l ab l e s h o r t l y for t h e W a f a d r i v o a n d a n e x t r a p r o g r a m c a n b e s u p p l i e d 
t o e n a b l e I n t e r f a c e 0 0 7 t o b e u s e d for D i s c t r a n s f e r . . . s e n d for f r e e 
d e t a i l s if a D i s c o w n e r . 

I N T E R F A C E 0 0 7 . . . £29.95 ( p l u s £1.50 R e g p o s t a g e ) 

O v e r s e a s p o s t a g e : E u r o p e + £2 E l s e w h e r e + £4 

ZX-GUARANTEED (Dept YC) 
29 Chadderton Drive. Unsworth, 

Burv. Lanes. BL9 8NL. Tel: 061-766 5712 

7 9 2 
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AMSTRAD CPC 464/664/6128 
DISCOVERY 

T H E S E R I O U S T A P E T O D I S C T H A N S F E R P R O G R A M 

• PROVIDES a qu ick and easy way of 
t rans fe r r ing so f tware o n t o d isc 

• DISPLAYS program name and header 
de ta i l s 

• ALTER program names before sav ing 
x A n n r a l A / ^ s t A r c I n n r n n r o m c t h o f 

A 
M 
S 
T 

* m u u re iocd io rs to p rog rams ma t 
overwr i te the d i sc area 

* R E N A M E and erase p rograms, easy to N 
D use 

Only £7.95 o n tape £11.95 o n d i sc 
Please add £1.00 for overseas orders 

SIREN SOFTWARE (Dept YC) 
76 Bridge Street, Manchester M3 2KJ 

Tel: 061 796 6874 

m » 

D 

A M S T R A D 

NOT ICE TO 
A D V E R T I S E R S 

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 • • 
1i Prirewmning program for salt Ontp £35 
Sloe* control program tor the Apffc II with disk drne 
and primer Easy to use and Ml* sell documenting. 
Copies ol reviews available on request I send SAE) 
21 Fast machoe code Ine renumber program lor sale 
n.so 
Probafcly ihe besi and cheaper than ihe r» t 

C. COCKBURN. 
2 6 a Heriot R o w . Ed inburgh E H 3 6EN. 

FUTABA FP-T7FG a n d 4 8 K S p e c t r u m . U s e 
your R/C-t ransmit tor a s a 7 c h a n n e l joys t ick. 
In t e r f ace , s o f t w a r e a n d ins t ruc t ion to» C 1 8 . 
Payab le t o A e r o d y n V e t t e r s l o n d s g 1 0 0 g , 
S - 7 2 4 6 2 V a s l e r a s . S w e d e n . S e n d SAE a n d 
€1 for info. 

48K Spec t ru m 
NEW TITLES - LOW PRICES 
Al l M i c r o d r i v e T r a n s f e r a b l e 

MOGSHE - Wkea wr MM l t d f u y i n a . r * Jjtj last <M 
w t d II l u tin shew (Cflf ol M»ng t»e la ten t • h i h l i t Iht 
bett a t hart steti •* a utftty p-cgrin Re*ce l i p r i j t in 
VVf mr ittOi «l ltur n«rtri"*t ytftBT W W - a j t in i tcrf , ' 
Yer» IMT i t n r 
S H I O I - 1l»t« tret lOltr I K I 10 shew mtul it p n i t t f 
«Mth Iht gripfccs ulftly 
IH I G010CN C08RA - Re* r « e acwntut « B a « ' Yes. « 
cm ba daw - jeei • I t * notch to Me Gattn Ctfti H m r u p 
n t te 1984 C i o t r 4 j t Amu Si I 
UUITY I -lor pogurn tan Hwohct l , to WW ncrod"* 

Ct lndt - • trgeter. wHt îrm "fee" rrenj u 
» K U I < I * ( n n e i f r WkiuS-IW «M 
Sir* H - 4n«itf*g I prcgri fi' 'Slit il eitoftsntws I Kit 
•trior* vtutg «<itto| [Mn lien rtu H l«j 
'«» Co*« - c m w l l i*ajsrt i m t ro Cjv««r rtaCnfS n UMt 

4»-.s*w>• - anrtoel w . H m r ' Juu »fe a too**t - w 
Of mattac' 

A l l THf MOVE « W TITUS AT 17 SO 
PRO MAT - Ihs nenjdmt. troy** mil i m IOU uunMrg 
ittanh ihe la Ihjst rtjswe cinvel ctdn EMI use 

Ut to (pun Brute MI0J3 onl Wofcari WM80. m Inn 
tact 1 ¥ Kpnpiltn i Ctnutnci f O u t suit putln ml mn 
fact «*at 0>Ar«<g lOlte HtsMns .rrt,, dt.tiijrwrt J f J 50 
SAf t ings atroli t ' m , ol l»« atoM P I . " ad* ( I 03 lor 

CHEZRON SOFTWARE lOept. 1111 
605 Loughborough Road. Birstall. 

Leicester IF4 4MJ 

1 9 8 6 Games 
G a m e s for t h e A m s t r a d , BBC and Acorn 
Elec t ron . 
Inu ... Kill your o p p o n e n t s to b e t h e only 
Survivor £ 3 . 5 0 
The H«is t . . .Fast c a r s , explos ives , m o n e y 
or jail C a n your rob a bank £ 3 . 5 0 
Both G a m e s £ 5 . 0 0 
Send cheque/PO to: 

MRJ. 6 4 Reva R o a d . 
B r o a d g r e e n . Liverpool 

t ing 
Run, S p a c e T a r g e t . Bat t loship . 

Five Super G a m e s for only C12 o n 
C a s s e t t e . D o n ' t l o o s e t h i s S u p e r 
o p p o r t u n i t y . 
P a y m e n b t m u s t be m a d e m Ster l ing . 
S e n d C h e q u e or Pos ta l Order to: 
J o s e p h M u s c a t , " L o u r d e s " 
Fisher Rd . . Mgarr Mal ta . 
Payment includes also Postage aad packing. 7 8 2 

PUNTERS PARTNER 
Written by a mathematical foimeily pwmutattfn 
ad«i$er lor a leadirv) pooh firm 
FOOTBALL. "Of all forecasting methods I h».» seen 
I consider yours ihe most brfliaat". Mr E. 0. of 
Somerset 
By analysing recent results an ACCURATE rating is 
ccmpmed for each team (about 6b tor lowly 0iv4 
or Scots2 to 100 for a top class clubl TRW OOOS 
lor any match between these teams are displayed 
HOMES. AWAYS. DRAWS iby*n n «der ol merit 
TREBLE CHANCE matches setected n the same 
pattern as score draws occur on the coupon 
UNIQUE accumulate odds calculator for ndivijual 
Ifuedl odds betting 
RACING Popular bets eipHirvrt Coeprrtiensive 
cakuiator gnes returns from almost any bet 
EAST TO USE Ml wtructions gven throiqhwjt Past 
results & team names are in the program Updating 
couldn't be eas«r 
ONLY E895 loierseas please add ( I p-8.pl 

B0X0FT IDEPT VI. 85 ALLANS MEADOW. 
NEST0N. SOUTH WIRRAl IM 9S0 

Tel: 051 336 7668 8 0 9 

Available for 48K SPECTRUM 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 f e r s 100 ' s 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 a n d 
D I S K S for t h e A m s t r a d a n d M S X ( p l e a s e s p e c i f y ) , S p c c t r u m , B B C , E l e c t r o n a n d 
C B M 6 4 . p lus S P E C I A L O F F E R S Tor t h e S p e c t r u m . B B C . 7.X81 a n d V I C - 2 0 . 

S e n d I 8 p s . a . c . f o r F R E E I N F O R M A T I O N P A C K t o : I N F O - S T R E A M ( D e p t . 
YC 10), 10 K e l m s c o l t C l o s e . C a v e r s h a m H e i g h t s , R e a d i n g , Be rksh i r e K ( . 4 7 D C . 
( E x p o r t e n q u i r i e s w e l c o m e d ) 

W D S o f t w a r e 
FOR THE QL 

Uta iMa (3rd *d l l t - u . t S SO) 
PWNT OO M« DMsnory ot .vtw on arm x i w n . one 
»»y LOAD CO?V 0> PWINT 6 0 Men wiin on« K»v 
I a low* lor nanasakMl . Mullipt* FOflMATtlng lo 
pravanl cofiuvting by t iratcNng ol t i p * TOOU.il 10 
give da iad . numbered modula* in program 
d«velopm«ni Pf lUNl old l i e * to idaav* tpaco tone 
key OCLETEa a Mai, f u l rttnxtcna f O U l l file IMo 
up to 6 EXTRA MKXOOHrvlS Iddd on yocr SptKtrum 
OOMH 

W D UtAbaa to* CST Q D M c i 12nd *d | ( b a M C8) 
As above, with ««ira uMit.es, 100 tila nupuwy. lo' 
CST.Computairuta ditc tydams ANO up to fou* e m a 
microd'ives. User lrit«3iy I m n a v f S Updata U t nd 
lot 2St> <(1 25 outside Euiopal 
Rat OL (Sth ed l lba«. ESI 
9 0 0 u i O l rrltwonoes o an A R O W E U» Itoo long 
to share cwtrrt»a with n ih « software) AJ»o AHCMfVt 
J sewch progiam 

FOR SPECTRUM/QL/BBC.ELECTRON 
W D Motm Tutor (base C4| 
From absolute beginner to beyond RVA and A m i l t v 
Radio receiving. Adiusi pitch Set speed to youi test 
level (4 18 wpml Lawn from s r g r * Clarectarm, via 
i f oupe wflh wide spacai to random sentencet; 
•Secreaee spacing to normal Wine down what rou 
hear, thwi CHICK on Screen ot Printer lor speech lor 
Spectrum with Currah Microapeech) Also own 
mauaga. random figures, le t twt o» mined 

FOR SPECTRUM 48K 
WorDtinder (mkrodriva 'dlw: only) (basa C8I 
Fo» CHEATING at crosswcxda Finds m ss g letters, 
solves anagtar-is ot sNrglE words 13 .000 word 
vocabulary 10 loiter word endng in A T t r No 
problem! 

Tredewlnd |baa« ( 4 ) 
Sulr^ ' t radng St/elegy gurna with graphrc sorpiiMa 
J«hi Quest (base £41 
Test advanture w-dl Bergtrac and tha Dragon Besod 
on g e r » n « folklo 'e of the Island or Jaisay iN'ot on 
S«>OSI 

HUC1S I m l Ewiea | i aM CSX 

f?, i«rt->V »Ut » • « W»et: 5X IUatx> ( ) . 1 * " Ht f fws 
(« |taa Saaa :SeoOS»««OeuS I K . Im ifcUtml Srau 

I W K M fwaut mktm »CC(SS,Mn-. i . f l vMfearaa 
Irat (41 

Two or more p-ograms on one medium - pay mrtnim 
• base e.g. W D Utilities end Morse on microdrive 
tor C11 M . but WPOSSIBL E to ml. GL BSCiSpaclrum 
programs on one medium ServJ YOUR cartridge and 
base pnc*. but FORMAT d FIRST so times Ike u* for 

W D S o f t w a r e (YC), 
Hi l l t op , S t M a r y , J e r s e y 

Te l : ( 0 5 3 4 ) 8 1 3 9 2 708 

ORICI & ORIC ATMOS SOFTWAR' mmm 
OVIR TOO TITLES AVAILABLE EiJ 

All AT OlSCCXJM WIICES . g IAa AIVOS t o m v u -
C4 94 A.f.'* 3000 KilXiln Irtaimi. SS-miU. Sh&w 
Ju^p^g W|V» Bon* lU'^min etl 
rS SO C"Wngt. CommirUfi SuOt' 
r l « s c > 4 t s II Opn*- 0«l«nc, <<*<r Ofatuias 
(tokliiHIlxm Gallrunt. Hamei AlUCS. HHH- . Land ot 
I tutor* Ire &»- t W l ' b a Vr w ^ o v M a l l o w Var.. . 
f w i d n u H j i S(ia* ScvbaO". S inwiMinvon 
Sow » Oc» T.ouew I - Sror. UtIMM 2o'». Jf^nirr 
P w s 
(6 50 AllacS Crbaim.n l U l J i n i - ^ Chocp.1 Dra^fHt. 
GnostOoMM' i-v»ts«i«. n»tK 3 T-k>i.:- /mm., CutlM. 
Kriiro.M 21 
C6 9S Cal»»i..r CUV»i Ma~c S « : t 

r r SO Don M f . T*«ns Ait Aimot t.Mnaad B » i 
r l l SO Autrw. Acco-nl Br.il OiK C«* O n Mon, One 
r«o>. Oi< «u>. Oiwn A t w e t t i d^assaTAU' 
( l « 9S Th. o ^ l Ad.wcvr* Syslam 

D ^ I C.<: f f29 ¥> On oi l n.u.1 S»<IC*> ( * SO 
A1MOS MCP 40 W I N I t * I >9 »S t « i cibw O.k n.,.» (71-) 9S iDisc Soli»»-, pins. Call 

CM.ro . To O J n > r w « « I h i f . i W U 1 
17.1 M n n Laa Rd. wngMngic^ 

<*\i~' taws. M l 9«ll TW 107571 4 7 H I S 
Ortvstas Pit a*. Add sop Tvroo* CI. O in^ i pw own 
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PROFESSIONAL REPAIRS 
T h e c o m p l e t e S i n c l a i r s e r v i c e c c n t r e 
Z X - 8 1 £13.95 
Z X I6K R A M £13.95 
Z X I n t e r f a c e 2 £13.95 
Z X I n t e r f a c e I £17.95 
Z X M i c r o d r i v e £17.95 
Z X S p c c t r u m £17 .95 
7.X P r i m e r £17 .95 
S inc l a i r QL P .O.A. 
16K t o 4 8 K U p g r a d e £ 2 6 . 9 5 
Also BBC, C64, ORIC, DRAGON, 

ATARI & AMSTRAD 
Ring 0134-213645 

* Av 3 - 4 d a y t u r n a r o u n d * 6 
m o n t h w a r r a n t y 

• A l l i nc lus ive p r i c c * F r e e 
e s t i m a t e s 

ZKDKM C O M P U T E R S LTD 
2 Kimbolton Road, Bedford, 

MSKM :NR. 
( T r a d e a n d o v e r s e a s e n q u i r i e s 

w e l c o m e ) . 7 5 8 

A M S T R A D 

A 
M 
S 
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• D I S C O V E R Y • 
T h e T a p e t o D i s c t r a n s f e r p r o g r a m 

• Provides a qu ick a n d e a s y w a y of t r ans fe r r in g g a m e s e t c o n t o d i sc . 
• Built in in te l l igence a l t e r s bas ic p r o g r a m s to he lp ge t s o f t w a r e to run. 
• Even h a n d l e s s o m e t u r b o l o a d e r s . 
• A d d s r e l o c a t i o n s e t c . 

" T H E E A S I E S T T O U S E " A M T I X I 

A 
M 
S 
T 

• • lla »»*/1 I • V/ V^k I 1 1 A 1 
O n l y £ 7 . 9 5 o n t a p e o r £ 1 1 . 9 5 o n d i s c 
P l e a s e a d d £ 1 . 0 0 f o r o v e r s e a s o r d e r s 

CIDCIU C A C T U f A D C ft 

D 
o l H t N S U r T W A H E . 

7 6 B r i d g e S t r e e t . M a n c h e s t e r M 3 2 R J 
T e l : 0 6 1 7 9 6 6 8 7 4 

D 

A M S T R A D 

A M S T R A D 464 
B I N A R Y B A N A N A 

MAGIC PEN 
Fill or s k e t c h a n d s a v e t o file. 
Loaders a l low pos i t ion a n y w h e r e o n s c r e e n , e v e n half o n . L o a d e r s inc luded C 4 . 9 5 
SYMBOL 4 6 4 
Re-des ign your c h a r a c t e r se t t h e e a s y w a y s a v e to t a p e and /o r Binary r e a d o u t C 3 . 9 5 
BIG LETTERS 
C a n p r o d u c e very l a rge l e t t e r s , p i c t u r e s e t c . . w i t h s y m b o l 4 6 4 o» s t a n d a r d a . s .c . l . l . 
c h a r a c t e r s e t . Loader p r o g r a m inc luded £ 3 . 9 5 . 
LITTLE LETTERS 
Ten to a file 9 c o l o u r s in a s i x t een by s i x t e e n pixcel le t ter of smal l p i c tu re , t h a n en la rge 
X2-X4 loader p r o g r a m s s u p p e d C3 5 0 
THE ARTIST 
Over 2 0 f u n c t i o n s p lus a i rb rush a n d Binary s c r e e n d u m p to t a p e . Inc ludes t ex t for t i t les 
e t c . loader l o a d s on s c r e e n whi le c a s s e t t e r u n s C4 9 5 . 
DETAILS 
Add a disk facility t o your c a s s e t t e s y s t e m wi th th i s u n i q u e p r o g r a m . N o w y o u can u s e 
C - 6 0 ' s or 9 0 ' s . H o w did y o u ever m a n a g e w i t h o u t it? C 2 . 9 5 
Trade & export enquiries welcome. 

B ina r y B a n a n a c /o Pi T e c L td . 
Pa r k C r e s c e n t , P e t e r b o r o u g h PE1 4 B G . 720 
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y i M M I I I I M I M I I M I I I 

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 time 
H O M E - C O M P U T E R S : C o m m o d o r e . A t a r i . S p e c t r u m , e t c . 

P E R I P H E R A L S : p r in te rs , m o n i t o r s , d isk d r i ves , e t c . 

A C C E S S O R I E S : d i ske t tes , j oys t i c k s , i n te r f aces , ink-

r i bbons . e tc . 

and we are always looking for import/export 
connections. 

IF YOU WANT TO SELL OR BUY, PLEASE 
CONTACT US 746 

| p p T R k i Kruiswaal 3 - 1161 AL Zwanenburg 
m ^ ^ 1 n HnllanH - fpUnhnno 11 It 7907 7107 

Handel maatschapp* 
Holland - te'-phone (31) 2907 7102 
telex 10246 ectro nl 

1541 DISK DRIVE utility. 18 commands . 
1 0 0 % m a c h i n e c o d e . Unique r e s c u e 
functions on disk only. £5 .95 . CH.'PO's to: 
A Cartledge. 6 Forest Gdns . , Partington. 
Manchester M31 4PL 

EARN EXTRA MONEY from home. Send sae 
to: T. Colgate. 24 Lucaste Road. Haywards 
Heath, Sussex RH16 1JW 

M t l l l l SD2 AOVANCEO TAPE M C U M I 

TO MICR00RIVE U T I L I T Y " " -
H«a >«. cm 1 w e d '• wmt.1 
rta <*•*.«> Wl m 

« I W S 
•« m kimm anM I* tail i t f i 

•4 I « I4«l V<*«H < M | i k 
•ttvr Wl « nmr» nr»»«i 
etui i«»«t» !«wi nwina «•« 

i* tar «n •• inI« 
«UU •.•>••! 1 al >«r< MtalaiM 

« <*, flUtat 

* FX Ml Niu i 5»<K«r> MOT ' I I TO K O X m l - u t U I I 
n s t t * BitiiT »tu IUI wrt' 

M i m at M*V n n « n r 

NEW SL1 SUPER 
SPEE0L0A0ER 

NEW! 
• tm ««• til t f t l 
. >m M> ta « ia 

•• IMEI •> ttfmtt i*. 
Mm. <•<.«•!. a i f n ta 
•11*1 W H I M imp Ix la ia lacnaa 
•Wl M—r »•«- W MMM.M. IM* 

I«MM I M * t»H ~ 
MlMta'O * ' lOXWtSOIT n n n u . W l H 

IM~ »• tHMtaTwi SriMH 
t"..v.o I Jta II »4» I'll »«•> «i 

irwrti at CMsnn • iua i * i « s *»*» 
HOI mcis mna turn twniSM i»W'( 

' M i l l ta 'Ml < n w i lM Mm 
—ta» l « W 

BLANK CASSETTES 
Guaranteed top quafctv computer/ 
audio cassettes at great budget prices 
Packed In boxes of 10 with labels, 
Inlay cards and library case. 
Prices mclude VAT. post and packing 
•<C5)£335 D C S ® £4.70 
• C O E 5 4 0 U<C60l £530 
•C12>£345 n C 9 0 £ 7 0 0 
•C15>£3.75 
BASF FLOPPY DISCS 
Pncesof boxesof 10 
• 5% Sngte sdoDouble density £19 95 
• 5% Double SKJefDouWe density £2185 
• 5Va Double stdeCuad density £28 75 
MICRO FLEXI DISCS 
Pnce per unit 
• IV) SngJe side £400 each 
• IV) Double side £4 75 each 
m c a t e quantity of each product 
required in boxes Free de»verv UK only 
ChequefPO Enclosed for £ 

NAME 

ADDRESS 

p r o p * j i i o n r i 
m R G n € T K J I T D 

a m A / 
741 

Cassette House 329 K^set Road L£«3s LS10 3VY 
FREEP0STW 0532 706066 

MICRODRIVE SOLVED 
T h e M i c r o d r i v e i s 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 o f 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 
so l ve 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 i s t o f a l l 
i t e m s . 7 6 2 

ZX-GUARANTEED (Dept YC) 
29 Chadder ton Dr ive. U n s w o r t h , 

Bu ry , Lanes, BL9 8NL 
Tel: 0 6 1 7 6 6 5712 

COMPUTER REPAIR CENTRE 
Have you got problems with your 

computer? 
THEN CALL US 

BBC, Spectrum. CBM. Dragon 
Mad order or call in 

ENFIELD 
COMMUNICATIONS LTD 
135 High St. Pondera End. 

3 Enfield, Middx. 
01-805 7772 

6 2 4 

Proofed pale orey nylon piped in Red with 
name on Keyboard 

C o v e r for o ther c o m p u t e r s 
Matching proofed nylon with toning piping 
and name on keyboard: 8BC. DRAGON 
£4 95 COMMOOORE. GOLDSTAR. SANYO. 
SONY. TOSHIBA C3 95 In Wach but 
unpiped SPECTRUM Plus £2 30. OL £3.50. 

M a t c h i n g c o v e r s for P r i n te r s 
Amstrad DMP-1. Canon PW lOeOA, 
Commodore MPS 801. Epson FX-80. RX 80. 
LX-80. Mannesmann MT-80. Shinwa CP-80. 
CPA-80 Tatung TP100. Taxan KP810 £4 50 
Brother HR5 £3 50 and Juki 6100 at £5 50 
For lull range, including business machine 
cowers, please ring or send SA E. Prices 
include UK delivery. Europe at 50p. abroad 
£2 (Airmail) 

BBD COMPUTER DUST COVERS 
39 MANSE AVENUE 

WRIGHTINGTON WN6 9RP 
Telephone 0257-422968 

TRADE ENQUIRIES WELCOME rn 

C O N T I N U O U S C O M P U T E R S T A T I O N E R Y 
TOP QUALITY. IMMEDIATE DELIVERY FROM STOCK. AVAILABLE IN MUSIC RULED OR PLAIN 

MASSIVE DISCOUNTS ON ORDERS OF FIVE 
BOXES AND OVER 
DELIVERY FREE OF CHAROE TO NORTH KENT 

We also slock mult i part NCR and OTC List ing 
m all popular sizes, together w i t h a 
comprehensive range o l Floppy Disks, 
Continuous Labels and Cont inuous Envelopes 

COMPARE THESE PRICES! 
ITEM PRICE PER BOX 
11* 6 0 gsm C10 8 1 
11* 60 gsm £ 1 1 I S 
11 - » 1 4 * - 6 0 i jsm £16 99 
1 1 - « 1 5 6 M 6 t h * 6 0 g s « n £16 79 
• A 4 MKrope r ' 70 g»m £16 79 

* Av* leb la m P1a>n only 
W l w n ordenng please s late quant i ty , sue. M u n c Ruled or Plain and send a Cheque o« Postal Order 
made payable lo Ma 'a i hon Prmi Services Limned tooeihe* w i t h you> name and address lo 
MARATHON PRINT SERVICES LTO (P C Supplies! 8 3 Stat ion Road Longf t t ld Kent DA3 7OA 

Tel 0 4 7 4 7 4 / » 4 . 
Puces are inclusive ol VAT Please include £ 3 5 0 per i tem p & p irelunded in part where appi>cab'«i 

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 AID 

with teach yourself machine code booklet . 
Options mcludc us<ng microdrivc. printer, hex or decimal numbers 

"A differeotipptoachgiviogihtghlyuublepackage .. the most unpremvepari is the teti debug 
features. invaluable gwOe to the seerets of the Z80 (Spccfrum CPU) " — PC Today July 85 
"It seems to have absolutely everything you couldpossMy want for machine code much care is 
taken m the manual in making the code as Basic-like as possible " — PC Weekly 21 Mar 85 

Casset te £7.95, Microdrive Car t r idge 49.75, Overseas + £1 
Orde r s with PO/cheque t o ROYBOT. Dept . YC4. 45 Hullbridge Road. 

Rayleigh. Essex SS6 9NL. Wri te o r tel: 0268 77166} for leaflets. 61 1 

F R E E M E M B E R S H I P 
S O F T W A R E H I R E 

• VIC 2 0 • COMMODORE 6 4 • 
• SPECTRUM • 

SAE FOR YOUR HIRE KIT 

V S H ( Y C ) . P O B O X 6 5 , 
N O T T I N G H A M N G 1 . 

6 4 7 
P L E A S E S T A T E M I C R O 

S P A N I S H , A R A B I C , 

P O R T U G U E S E . I T A L I A N 

W O R D P R O C E S S O R S 

for CBM 64 E89 each , including post . 
Arabic w/p for BBC C I 2 0 VAT extra. 
Dealers welcomed. 

0T PROMOTIONS. 
UNIT f. ARNDAIE CENTRE. 

10N00N SW18 4T0 -
Telephone 01 170 5711 

Telei 8951112 GEC0MS G 

HOME ACCOUNTS. Put your house in order" 
Probably the best home use tor your 
computer ' Comprehensive coverage of bank 
accounts , credit cards . HP, etc . Inbuilt 
accuracy check for all t ransact ions Project 
cashf low for any period ahead Available for 
CBM 64 or VIC 2 0 f 8 . 45 or free details from: 
DISCUS SOFTWARE. FREEPOST. Windmill 
H.ll, Bnxham TQ5 9BR. Tel: 0 8 0 4 5 5 5 5 3 2 . 

4 7 7 

A S T R O L O G Y 
for beginners 
only £ 1 1 . 5 0 

A S t a r t e r P a c k c o m p r i s i n g a s i m p l e 
p r o g r a m t o c a l c u l a t e a h o r o s c o p e , 
a n i n t r o d u c t o r y b o o k l e t & 2 s e l f -
t e a c h i n g p r o g r a m s ( h o w t o 
i n t e r p r e t t h e h o r o s c o p e ) . 

No previous 
knowledge required 

Spectrum. BBC,'Electron, Oric. Dragon, 
Tandy,'Genie. Commodore 6 4 P E T . Atar i . 
Sharp. Amst rad 'Schneider, Colour Genie. 

MSX. IBM. Apr icot , e tc . 

m a n y m o r e p r o g r a m s f o r 
experienced astrologers 

a l s o o t h e r m i c r o s 

C a s h w i t h o r d e r ( a d d 5 0 p 
o u t s i d e UK) o r l a r g e s a e f o r f r e e 

c a t a l o g u e t o : -

A S T R O I C A L C (Dept YC) 
6 7 Pesscrof t Road. 

Hemel Hempstead. H a n s H P 3 8ER 
Tel: 0 4 4 2 5 1 8 0 9 

S p e c t r u m R e p a i r s 
£ 1 6 . 9 5 i n c l u s i v e of l a b o u r , p a r t s 
+ p & p . F a s t r e l i ab le s e r v i c e by 

qua l i f i ed e n g i n e e r s . A v e r a g e repa i r 
2 4 h r s . 3 m t h s g u a r a n t e e . For h e l p 
or a d v i c e r ing: 

HS Computer Services. 
2 The Orchard. War ton , 

Preston. Lanes. PR4 1BE. 
Tel: 0 7 7 2 6 3 2 6 8 6 

COMPUTER BROKEN 
H a v e it r e p a i r e d a n d w o r k i n g a g a i n 
in n o t i m e . All m a c h i n e s r e p a i r e d 
a n d g u a r a n t e e d b y o u r ful ly sk i l l ed 
s t a f f 
S inc l a i r r e p a i r s a t f i x e d p r i c e s e . g . 
SPECTRUMiPlUS (15.00 
Other makes - BBC/ELECTRON, 
COMMODORES. AMSTRADS and DRAGONS 
All a t v e r y c o m p e t a t i v e p r i c e s 
For m o r e d e t a i l s p h o n e or s e n d a 
SAE t o M I C R O : M E N D . The Old 
School. Main Street . FARCET. 
Peterborough PE7 3DB. Telephone 
- ( 0 7 3 3 ) 2 4 1 7 1 8 . 

S P E C T R U r TAPE UTIL ITY 0 0 7 

H a n d l e s t h e l a t e s t t y p e 
p r o g r a m s 
• H a n d l e s p u l s i n g 

p r o g r a m s a n d i s 
g u a r a n t e e d t o m a k e 
t h e m l o a d a b l e . 

• H a n d l e s a s i n g l e 
s e c t i o n o r t h e 
m u l t i p a r t p r o g r a m s a l l 
i n o n e . 

• H a n d l e s n o r m a l & 
H e a d e r l e s s e v e n i f n o 
g a p s b e t w e e n p a r t s 
a n d / o r s h o r t t o n e s . 

• H a n d l e s f u l l 4 8 K o r 
l o n g e r . 

• I n c l u d e s a H e a d e r -
R e a d e r . 

• G u a r a n t e e d e a s i e s t t o 
u s a 

U T I L I T Y 0 0 7 . . . £ 5 . 9 5 

O / s e a s : E u r o p e + 5 5 p 
O t h e r s + £ 1 . 5 5 7 6 i 

( P l e a s e o r d e r a s 0 0 7 H ) 

ZX GUARANTEED (Dept YC) 
29 Chadde r ton Dr ive. 

U n s w o r t h , Bu ry , 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 
(021) 643 5474 

W a l k e r s w i l l r e p a i r y o u r c o m p u t e r a t a r e a l i s t i c 
p r i c e . 

Y o u s e n d a c h e q u e n o t t o e x c e e d £ 3 0 . 0 0 ; y o u r 
c o m p u t e r w i l l b e r e p a i r e d a n d 

r e t u r n e d t h e s a m e d a y o r s e n d f o r a f r e e 
q u o t a t i o n . 

M o s t r e p a i r s w i l l be in t h e r a n g e £ 1 5 . 0 0 - C 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 simply send your computer together with 
the coupon below 

Thomas Walker & Son Ltd, 58 Oxford Street, Birmingham B5 5NX 

PLEASE TICK 

• C H E Q U E E N C L O S E D • FREE Q U O T E • A C C E S S CARD 

N A M E 

A D D R E S S 

A C C E S S N o . : I I I I I I I I I I I I I I I I 

T E L E P H O N E N o . : 

P A L A C E 
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.1. 

I M E W I A . F . I . L I S P for ttva 48K Srtctair spectrum land Plutl SpKihcaoon* «xiud» 4Kif* cols. txttmH oblcst and p.d alack, ovar 70 function*. 64 co< (ut scieei mtegtel editor. Interface-1 end 
''Vis »u» documen ta t i on w i t h • tur t le gracih.cs I'Wor ' o r on ly C l & O O m c < a £1.00 for E.ponl f r o m A.F.I Software 

P.O Boa 149 London S W 1 7 918 

OTTO'S SCRAP BOOK 
Jun io r Educa t ion s o f t w a r e for t h e 
S p e c t r u m . Enter ta in ing read ing , 
w r i t i n g , d r a w i n g . M a k e a n d pr in t 
or save a s to ry . 2 - 1 0 y rs . £ 6 . 0 0 
inc ludes a i rmai l re tu rn . (2 w e e k s ) . 

Margaret Copland. 
Kirwee. Canty. 

NEW ZEALAND. 

B L A N K C A S S E T T E S 
WITH LIBRARY CASES 

CIO CIS C20 C30 
10 3.80 4.00 4.15 4 16 
20 7.00 7.20 7.35 7 50 
50 15 00 15.20 16.35 15 50 

100 27 00 28.00 29 00 29 00 
Fully inclusive (COD 65p extra) 

Superior Tapes Don't Settle for Less! 

5 % " D S / D D D I S K S 
Manufactured by Memorei Renforc»d Centres 

10 for f 13 50 inc Pleeric Stcxagt Cat« 
RING US NOW! 10793) 695034 

UK HOME COMPUTERS lOept YC) 
82 CHURCHWARD AVE. 

SWINDON. WILTS SN2 1NH .106 

HOW TO PROGRAM your micro tn Basic. 
Beginners s tep by s tep instruction book with 
examples £2 .50 . Cheque.'PO to: Datable. 16 
Rose C r e s c e n t . W e l l i n g t o n , T e l f o r d . 
Shropshire TF1 IHT. 

BlT/FWJT 
Classif ied Rates 
l inafl«: 60p per word (Mln 20 words) — 
prepoyobl* 
troop* odvertit+rt thovld eompiel* Ihe form 
provided in HOCK CAPITALS Phone number 
counts as 2 words. Nome and odd'*st fo be 
paid for H uted in odvertitement Bon Nvmber 

H required it C7.00 extra. 

Display — rotes per see (Min 2*cc) 
O n e Insert ion CI0.00 

Three insert ions E9.70 
Six Insert ions CV50 
Twelve insert ions W.OO 
Display advertisers should provide separate 
copy and preferably reserve space by phone 
<01661 3036i. 
Method of Payment 
Cheaues etc . should be m a d e p a y a b l e 
to Business Press International Ltd. and 
c r o w d - I enclose herewith 
chequei'PO for 

Pieose deb i t my Access. Visa Barclay 
Card /Amer ican Expreu'Dirters C lub Int; 
as below 

CLASSIFIED 
QRDER FQRM 

P lease Insert t h e f o l l o w i n g a d v e r t i s e m e n t In Your C o m p u t e r C lass i f i ed S e c t i o n 

LINAGE 

£12.00 

£15.00 

£18.00 

£21.00 

£24.00 

£27.00 

£30.00 

P L U S 
1 5 % 
V A T 

£1.80 

£2.25 

£2.70 

i£3.15 

£3.60 

£4.05 

£4.50 

T O T A L 

£13.80 

£17.25 

£20 .70 

£24.15 

£27.60 

£31.05 

£34.50 

No. of inser t ions r e q u i r e d [ ]Box No . r e q u i r e d YES/NO 

NAME I Please include initials). 

ADOfiESS 

S I G N A T U R E 

Post to: 
Cut out the order form and return 
together with your remittance to: 
Classified Department. Your Computer. 
Room H211. Quadrant House, The 
Quadrant, Sutton, Surrey SM2 5AS. 
«01l 661 3036 

P a y m e n t b y c r e d i t c a r d p l e a s e s ta te a d d r e s s c a r d Is r e g i s t e r e d 

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 N O V 27 FOR T H E J A N ISSUE 

Company Registered Number: 151537 <England) Registered Office: Quadrant House. The Quadrant. Sutton. Surrey SM2 5AS. 
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V I D E O V A U L T I N T E R N A T I O N A L 
,10* REPAIR SERVICE JP! 

SPECTRUMS REPAIRED for only £ 1 9 . 9 5 
including PARTS - INSURANCE and P & P . 
M H U i n n C M we don t give you a between price and let you guess 
l i l \ J n l U U C I l the bill, we give vou a 100% fixed price NO extras, we 
C V T D A C don't need to boast about our service, we have 
C A I K n O 1000 s of customers from all over the world highly 
— d e l i g h t e d with our service and help. Only 20 
minutes from Manchester Centre. BBC. Commodore 64. Vic 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 3 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 by Professional • Most Spectrums repaired witnin 45 minutes 

Computer Engineers. • All Micros Insured for return Journey. 
• 3 month written guarantee on an repairs • Keyboard faults only £8.95 
» international Repair Company, we repair 

computers from an over the world. 
* All computers sent by Mail Order turned 

around in 24 hrs. 

• School repairs undertaken • discount available 
• Free software with each Spectrum repaired 
* Overs years experience working with 

computers. All computers fully tested 

HOW TO SEND 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.) or £6.50 (Europe/Scandlnavla) with your 

\irst i r * r / M i n i i » r n address or phone number and we will contact you same day by phone or letter with quote, if you prefer, please 
Y U U K C U M P U T C K caM u s a n d w e w l " 9ive you a quote over the phone, we aim to please. That's what made us the most reliable W W . . . . w ta.-v s e r v i c e c e n t r e 

COMMODORE 6 4 
* NOW REPAIRED * 

Call us for details or purchase 
the l.C's from our D.l.Y. section. 

w e o n l v ^ V D ' b v ^ 

SPECIAL OFFER! 
YOU CAN T REFUbfc 

spectrum '> 

torwSfctefe* (onW 07 951 

1 3 — i p w ® 
„ c wewouW.iicetowisnaiiourcustom«rs 

N O B O D Y O U I C K P P 
' N T H E B U S I N E S S A T P R ( C P < : 

T H A T C A N N O T B E K 

BEATEN 

THE 
LOGICAL 
CHOICE 

•SPECIAL 
KEYBOARD UPGRADE 

& Why not 
_ upgrade your 

Spectrum into 
• ^ M

a
n

n e w keyboard. c an upgrade your 
O.K. Tronics keyboard 

f o r on l y £31.50 f£?rgg« 
anavAT 

Norma, retail price £39.95 without fitting 

Spectrum Parts 

STOP 
PRESS 

VIDEOVAULT LTD wil l shor t ly be 

Special open ing o f f e rs 

D.l.Y. 
CORNER 

we regret we cannot 
show all the components 
available. Just give us a 
call and we can quote vou 
over the phone, delivery 
by return. 

Z80ACPU 
4116 Rams 
ZTX 650 
Service Manuals 
ULA6C001 
Transistor ZTX 215 
Transistor ZTX 313 
Keyboard Membrane 
Keyboard Template 
Keyboard Mat 
Power Supply Units 
FeetiEachi 

Commodore 64 Chips 
6526 23 
6510 23 
6581 23 
901227 03 23 
901226-01 23 
90122501 23 
6569 23 
4164 Rams 3 
Power Supply Units 29 

All prices + P.& P. £1.50 
But include V.A.T. 

TRADE 
ORDERS 

WELCOME 

VIDEOVAULT HEALTH WARNING!!! 
Sending your compu te r t o any o the r Repair Centre can ser iously Damage its Health 

OPEN 
Ltd, 

DAYS 

WEEK Telephone: Glossop (STD 04574) 66555/67761 
140 High St. West, Glossop, Derbyshire, England 
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Special Reader Offer! 
the Duraplug 
Mains Filter 
Adaptor... 

the end ot the 
line tor spikes! 

The Duraplug Mains Filter 
Adaptor is an essential, yet 
inexpensive, item for any user 
of sensitive electronic 
equipment In the office or 
home. Rugged 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 Of fe r , Room 807, Quadrant House, Sutton, 
Surrey SM2 5AS 

Please send me the f o l l ow ing : 

Quant i ty Duraplug Mains Filter Adaptor(s) @ £17.95 each 
incl. p&p and VAT. 

I enclose my cheque va lue £ made payab le to 
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 

Ml CKO 3 OLD 
UNICOM HOUSE 

182 ROYAL COLLEGE STREET, 
LONDON NW1 9NN 

TELEX: 295931 UNICOM G 
TELEPHONE: 01 -4821711 
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Amateur Photographer . 140 
Amstrad 6, 7, 8, 9 
Anirog I.B.C. 
Arnor Ltd 68 
Artie Comput ing 132 
Atari 96. 97 
B 
Barnard electrical 
Beebug 
Beta-soft 
Bio-Baton 

130 
92 

123 
114 

C&F Associates 130 
Caldew Business Computer 

47 
Systems 

Cascade Games 
Chiltern Electronics 
Commodore 
Compumart 
Computers by Post 
Creative Devices Research 
Cumana 

88 
133 
106 

40, 50 
90 
68 

136 
120 

Datastar 
Dean Electronics 
Dennison 
Digital Integration 
Dorling Kindersley 
Dudley Langmead 
Durell Software 

Eigen Software 
Euromax 
F 
Ferguson 
Flix Direct Discount 

GEC Telecom 

H 
Hi-Soft 
Hi-Voltage 

I 

Industrial Process 

L L C I 
Lightwave Leisure 

22 
69 

111 
54 

16,17 
124 

10, 14 

134 
138 

4.5 
130 

59 

114 
24 

123 

68 
82 
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Micro X 26,82 
The Micro Workshop 82 
Microgold 146 
Micropower 11 
Miracle Technology 28, 34 
Mirrorsoft 38 

Ocean Software 42, 85, 95, 109, 
B C 
Opus Supplies 118,119 

Philips Electronics 86 
Print n' Plotter 137 

Romantic Robot 90 

Selec Software 92 
Sil ica Shop 101 
Simtron 88 
Sinclair Research 74, 75 
Spectravideo 123 
Swanley Electronics 92 
Swescot 69 
Syndronic Music 106 

T 
Tandy 63 
Tasman 18. 19 
Thorn EMI 104. 105 
Thoughts & Crosses 70 

U 
Ult imate Play the Game 112 
Universal Computer Research32 
U.S. GoldlFC, 12, 13. 15, 44, 89. 
131, 135 

Virgin Games Voucher Offer 26 

Your Computer 
Top 100 Games 

ZX Microfair 

139 

69 
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Keyboard or Joystick 

TRIVIA UK 
VIC20 + 16K C16+16K 

SPECTRUM AMSTRAD. BBC 
ATARI CBM 64, PLUS 4 

£ 7 . 9 5 

TRIVIA DEUTSCH 
CBM 64 

AMSTRAD 
SPECTRUM 48K 

ATARI 

TRIVIA 
FRANCAIS 

CBM 64 
AMSTRAD 

ATARI 
SPECTRUM 48K 

'RADE• ENQUIRIES: Anirog Software Ltd. Unit 10 Victoria Industrial Park Victoria Road 
Dertford Kent ( 0 3 2 2 ) 9 2 5 1 3 / 8 
MAILORDER 8 High Street Horley Surrey Horley (02934) 6083 (0322) 9 1 6 4 9 / 9 2 5 1 8 
Payment By: ACCESS BARCLAYCARD CHEQUE or P.O. 

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. 
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At lastl A game the whole family can enjoy. A game 
in which mum stands as much chance of scoring as 
her teenage son! 

Ovur 1 4 0 0 questions on six subjects : Sports and 
Leisure - Entertainment - Art and Literature -
Science and Nature - Geography - History. You can 
even make up your own questions. TRIV IA is FUN! 

WHO WROTE THE GODFATHER? 

WHO HAD 
CHANEL No. 5 
SPRAYED IN THE 
RING BEFORE HE 
WRESTLED? 

- S P E C T R U M 4 8 K - C 1 6 £ 6 . 9 5 

A multi-screen, arcade-
action game. 
Keyboard or Joystick 

£ 6 . 9 5 C B M 64 , C 1 6 , 
Spectrum 48 K 
£ 7 . 9 5 Amstrad 






