
s c o o 

treasure chest 

G< rmany. 
Greece 
Holland 
lis y 
N<jw Zealand 
Si >gapore 

S\ itzeriand 

NOVEMBER Vol.5 No.11 ITAINLSBIGGI 

TWIT/ 3-5 in 

I MEQA&rrt 

KEVLOARP 

p micros and disc drives 



>ohn Mennes 



Spectrum review: page 52. 

Adventure International: page 56. 

Midi magic: page 68. 
W W « M • •>«• I J 

P m i f m i • h i 11 n r t 1 C H l 

= • • • • • • • • i i M M H I 
tf J^ A s 

; - • • 
s 

> 
1 * 

Tower of antics: page 76. 

Goonies competition: page 79. 
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NEWS: Secret 64 of Adrain Mole; Smellyvision; Hitsville competition; DK's extra 64 saves 

Amstrad's 664's bacon. 

LETTERS: Last word in the great Microdrive debate from Katherine Peel; is Sir Keith 

Joseph all he's cracked up to be; extra terrestrials may be upset. 

HARDWARE HIT LIST: Our boys in the backroom benchtest a S pea rum printer interface, 
DK'tronics' Amstrad lightpen and Amor's Amstrad sideways Rom. 

CHRISTMAS COMPUTER BARGAINS: Nothing stirring in your house — not even 
a computer mouse? Lee Paddon catalogues the available hardware for Santa. 

37 
48 
C O SINCLAIR 128: A new Sinclair emerges C / I SINCLAIR ENIGMA: 3.5 inch disci 
D f c i n Spanish exile: keypad, more memory. J H f drive, colour monitor, 1986 model. 1 

SOFTWARE SHORTLIST: Hewson's Paradroid takes pride of place as the most innovative 
zapperoony yet; plus Donald Duck, Winter Games, Astroclone, and Adrian Mole. 

DISC DRIVE BONANZA: From the Challenger 3 with integral 128K Ram disc at £300 
down to the humble QFS interface for the BBC Micro Model B. 

56 
58 
63 

ADVENTURE INTERNATIONAL — HOME OF THE HEROES: Paul Bond visits 
Scott Adams' other island in Birmingham and meets the Fantastic Four. 

INTERACTIVE ADVENTURES: Yeah, it's a doddle programming adventures — but 

getting the charactcrs to talk back? James Hartley enlivens your quest. 

QUEST CORNER: Robin of Sherwood 

reviewed. 

C / I BBC KUNG FU MASTER: Get your 
OHrkicks on the 6502 microprocessor. 

68 
7 2 

SOUND SAMPLER SURVEY: Tony Sacks makes like the poor man's Midge Ure and 
shows you how to play broken glass without an expensive Fair light computer. 

SPECTRUM BASIC SOUND EXTENSION: This peps up your sound facility by 
augmenting Spectrum Basic by a further four commands — by Richard Taylor. 

T J J 6 4 TOWER OF ANTICS: The world 
1 O of multi-coloured sprite graphics. 

7 8 
79 
g ^ TRAP 'EM: Tkc aliens are out to get 

"7 Q HOTSHOTS: Lots of hints, tips, features 
/ O n and bugs. 

HGTSHOTS: Hints, tips, features and bugs. Hotshots is here to help you. We provide a 
map to hdp you rid the village of the plagues — yes, Nightshade. 

THE GREAT GOONIES COMPETITION: Goonybirds permitting, you can win a 
compact disc player on one of 25 Goonies treasure chests. And Cyndi Laupcr on disc, j 

you again. 

H O ASTEROID ATTACK: Probably as 
O Cm close as you can get to the arcade original. 

COMMODORE 64 DOUBLE-DENSITY BLOCKS: Keith Suddick shows how to make 
use of a simple Plot facility without going into bit-map mode. 

SPECTRUM DRAWER: A complex draw program by Paul Rhodes with many advanced " 
facilities usually only found on expensive commercial packages. 

86 
88 
92 
96 
g g INTO THE WYCHWOOD: John 

105 

AMSTRAD GRAPHICS EXTENSION: This piece of Andrew Wire gives you 13 extra 
graphics commands, including an. Inverse and CopyChar plus Stipple command. 

BBC CHANGER: Fin tan Culwin uses the informal approach to manipulate the colour 
attributes of a BBC's mode 7 screen. 

Dawson controls a plotter. 102 TELSOFT: A reminder of how it's 
done. 

FIRST BYTES: A bluffer's guide to micros — book-buyers beware; how to use data 
statements; and more on the alternatives to Basic -7 Forth language. 

RESPONSE FRAME: Answers to 

questions. 107 
1 1 4 Winners of The Stick. 

108 
130 

SOFTWARE FILE: Free software 

for most home micros. 

DATEBASE: Paul Bond rounds up 
micro events. 
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Most home computers. 

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

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 budgeting 

and accounts. 

Put the 464 to work 

and it will take care of a 

number of business-like 

functions, such as 

wordprocessing 

and spreadsheet. 

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

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

there's the Amstrad User Club as well as a number of 

books and user magazines devoted to this most versatile 

home computer. 

And your 464 will be made even more complete 

with the simple connection of joysticks, printers, disc 

drives, speech synthesisers and light pens. 

But perhaps the most extraordinary' thing 

about the Amstrad CPC 464 is the price. 

Just £199 with green screen, or £299 with full 

colour monitor. 

For more information about the complete 

home computer, all you have to do is complete 

the coupon. 

Please send me more information 

Name 

Address. 

Amstrad CPC 464 
The complete home computer. 

|^AmstradJ). O J B 4 4 E F J 

O 



Joyst ick w i t h 
add i t i ona l joyst ick adap to r 

Speech Synthesiser 

and stereo amplifier 

I.u»h>!Yn 
comple te w i t h g raph ics sof tware 

AVAILABLE AT BOOTS • CURRYS • DIXONS • RUMBELOWS • LASKYS • W.H.SMITH • TANDY 



HED TO YOUR AMSTRAD. 
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. 

Add i t i ona l I )is<. I ) r ive 

HMSIKMO 

DM P 2000 Printer 

£99.95 

£159.95 

yovTl 
Tell me more about the Amstrad range of 1 

peripherals. 

Name. 

Address. 

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

SUPREME DISCOUNT STORES • COMET AND GOOD INDEPENDENT COMPUTER STORES 
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19.95 I.iju £1.^.95 Hist* 

When it comes to computer games 
you can't beat an Amstrad. 

• 

( \ h i s | | ( 
£9.95 lapc £13.95 I W 

We've enlisted the help of some 

particularly wicked program designers to put 

our entertainment software range together 

They've come up with over 200 Arcade 

and Adventure games. 

Many of them exclusive to Amstrad (like 

those shown above). All of them mindbenders 

you'll find hard to beat. 

And all at prices that are as competitive as 

the games, from £12.95 on disc and £8.95 

on tape. 

But the software is only one of many good 

reasons for buying an Amstrad computer. 

The 64k CPC 464 computer comes 

complete with built-in datacorder and a 

choice of green screen or full colour 

monitor. 

The CPC 6128 is a big memory 128k 

computer with built-in, fast-loading disc 

drive and again, it's own colour monitor or 

green screen. 

Both are available at an all-inclusive price 

you'll find hard to match. 

In fact, with Amstrad's unbeatable 

software, unbeatable hardware and unbeat-

able prices, how can you lose? 

I T , 
"<WI j 

Tell me more about the Amstrad range of software. 

Name. 

Address. 

Amstrad Loads more fun. 
Amstrad, P.O. Box 462, Brentwood, Essex CM 14 4EF. LA, LI 

AVAILABLE AT 800TS • CURRYS • DtXONS • RUM BROWS • LASKYS • W H.SMITH • TANDY • SUPREME DISCOUNT STORES • COMET AND GOOD INOEPENOENT COMPUTER STORES 



Feudal England. 1200 AI). In those clays you aro not elected to anything. 
What you want, you take. Do unto others before they do it unto you is the 
motto which you. as Baron, live by. The path to success is an easy one to 
travel — total self-interest is all that is required. Starve the peasants, amass a 
personal fortune and overthrow tho King. The killing of a few opponents in 
the jousting tournament can only enhance your notoriety. One more thing 
you should know — if you try and fail in your quest for the Evil Crown, you 
will bo executed for treason. Fair enough? 

Tho Evil Crown: an icon-driven animated simulation game of power and 
politics in the middle ages. Easy to play, very difficult to heat! 
Retail price £9.99 on both Commodore <>4 and Spectrum 48k. 

i i ~ 



M'LORDS, LADIES, & GENTLEMEN... FRESH FROM AMERICA 
U.S. GOLD PROUDLY PRESENTS... THE UNDISPUTED CHAMPION 

From time to time a software title is released, so innovative that it breaks new ground in 
graphical and technical achievement — Fight Night, the first animated simulation on the 
u64 is more than a game, more than a simulation — it is a revelation! 

"It has class, it has style — forget the rest, Fiaht Night is quite simply the absolute best." 
— Tony Takoushi Computer & Video Games/Computer Trade Weekly. 

"It's like watching and playing a cartoon computer version of Rocky. Fight Night has 
pushed the graphical capabilities of the C64 to its utmost limits" — Zzap 64 November. 

Available for 
Commodore 64 

Cassette £9.95 
Disk £14.95 



SPEEDKINC - the motorcycle 
racing game with thrilling high 

I speed wheel-to-wheel action 
m against 19 other determined 
m riders. Work your way up to world 
m class with the 3 skill levels on 10 

M world famous circuits. Put on your 
W helmet and enjoy the exhilarating 
W challenge of high performance 

bike racing at 250 mph! 

• 10 world famous circuits 
• 3 skill levels 
• High performance bike with 6 

gears 
• 19 other riders 
• Display of: best position, fastest 

time, lap record 
• Joystick compatible BYMERVYN ESTCOURT 

Illustration by kind permission of Heron Suzuki Racing 

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

Or debit my Access Account No. Cheques payable to Digital Integration Ltd 
I enclose a O. for 
Name 
Address 

QM2.95 
• £9.95 

• £995 

• £895 
D£yr95 
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PERSONAL COMPUTER SOFTWARE * 

(Atr&kHtf 

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-RLLED 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 

DONALD 
DUCKS 

L E C A S S E T T E 

one. 

D I S K & D O U ® 

I T S A D I F F E R E N T G A M E 

E A C H T I M E Y O U T 

P L A Y 

A blustery wind 
came up this morninj 

in The Hundred Acre 
Wood; 

it 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 

% 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 ( IJ 

1 missing crystal stores the entire — 
I of Oron and its 
inhabitants. Fire up the (, \ 

'spaceship that 's been 
for you, and be on your way 



KEYING IN COLOR 

wo 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. 

• - - - - r *• 

STARTER PACKS 
he Starter Packs for the Commodore 64. ZX 

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

The accompanying software offers carefully 
graded exercises leading to rapid keyboard 
familiarity. 

IAN GRAHAM 

Mffll i '•titty • ' 



.SttPPROG?^ 

PHIL CORNES 

PHIL CORNES 

SVue* 

Z X SPECTRUM+ 

Doriing Kindersley Publishers Limited 

. . . 

ft ^ y • *!>V 

GRAPHICS PACKS 
The 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 Oorling Kindersley Publishers Ltd. 
1-2 Henrietta Street Covent Garden. London WC2E 8PS. 



Go with the winner and see the wide range of SVI "QuickShot" joysticks at your nearest dealer. 

S V I " Q u i c k S h o t " J o y s t i c k s . 

4 , 5 0 0 , 0 0 0 S o l d W o r l d w i d e . 

£ \ # | , U I N N 0 V A T I V E C O M P U T I N G SpectravMeo^Ltd 

FOR TODAY AND TOMORROW ,65 Garth R o a d Morden. Surrey SM4 4LH U.K. 

W E m • • Tel.: 01 -3300101 Tlx.: 28704 MMHVAN G 

SPECTRAVIDEO O 
MSX is a registered trademark of Microsoft Corporation. 

Shoot to win I 
Winning is all that matters when playing video games. SVI 

"QuickShot" joysticks give you a better grip on games which are 
getting tougher each day. That's why over 4.5 million have been sold 

since 1982. 

SVI "QuickShot" is the original, award-winning joystick that offers true one-hand 
control with features like a hanckx)ntoured controller, thumb/trigger fire button and 

suction cups that give the thrill of arcade game play. 

SVI "QuickShot" joysticks are getting better each day. They have more winning features than 
ever. There are models with auto-fire switch, touch-firing pad, interchangeable controllers and 

for the latest MSX computers. 
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"Products worth 
shouting about from 

J*** Cumana f 

Cumana, 
Europe's leading supplier 

of floppy disk drives and the only 
manufacturer to date to win BEAB 
approval to BS415 for electrical safety, 
now have an even wider product range 
than ever before - whether for the BBC, 
Spectrum, QL, Amstrad, Apple, 
Enterprise, Dragon, Tandy, Electron, 
Oric Atmos, Cumana have the best 
quality drives available. 

computer products designed to uprate 
and extend the uses of the most 
popular micros. Products like the 
Cumana Upgrade - a major expansion 
to the BBC and QL micros, enabling 
real-time minicomputer performance 
with .5Mb of RAM and high level 
applications software. 10Mb and 
20Mb Winchester systems are available 
for both the QL and BBC using 
Upgrade. 

uses for the home, business or 
education, taking you another step 
towards the professional league. Ask 
us about the new Touch Pad library! 

But Cumana's 
range now covers 

much more than just disk drives; 
there's a growing range of exciting new 

sov 

There's the 
new, improved Touch Pad 
input device with powerful 

Screen Artist software - an infinite 
variety of graphic design or artistic 

Also new and 
exclusive to Cumana is Pocket 

Wordstar - a full implementation 
of Wordstar & Mailmerge, the 
industry standard word processing 
package. Thanks to Cumana, it's now 
available to you, at a price within every 
users pocket. 

Cumana the'very best name in memory, 
O 



"And 
so are the 
prices f 

CUMANA COMPUTER 
PERIPHERALS -

THE VERY BEST QUALITY 
AT THE MOST 

COMPETITIVE PRICES. 
3", V/i" + 514" disk drives for the BBC, 
Spectrum, Q L , Dragon, Apple, 
Amstrad, Enterprise, Electron, Tandy, 
Oric Atmos prices from £89.95 to 
£255.95 inc VAT. 

Cumana Upgrade including software 
suite for the BBC + Q L from £795.95. 

QFS (double density disk interface for 
BBC-B) £79.95. 

^ Cumana Touch Pad £69.95 inc. VAT. 

\

Additional Touch Pad Software from 
£4.95. 

^ Pocket Wordstar £119.00. 

V S W double sided double density 
diskettes (10) £24.95. 

3 W double sided double density 
diskettes (10) £39.95. 

Cumana disk interface for the Electron 
(double density) £74.95. 

All prices are inclusive of VAT. 

CUMANA DISTRIBUTORS 
CEM Micro Computer Services (Belfast) 0232 24411, 

Silicon Express (Leicester) 0533 374917 
Thompson Cook (Birmingham) 0527 25000, 

J.S. Simnett (Kingston-upon-Thames) 01-541-1495, 
Micro world (Edinburgh) 031-557-4196, 

Hugh Symonds (Bournemouth) 0202 26535, 
Eltcc (Bradford) 0274 722512. 

CUMANA 
The best name in memory 

CUMANA LTD., PINES TRADING ESTATE, BROAD STREET, 
GUILDFORD, SURREY, GU3 3BH. TEL: (0483) 503121 

/ 

'SJB DISKS UMITED-s 
BLANK DISKS 

Top Quality 5]' Bolk Packed Disks 

Supplied in 10"s with a FREE Ptastic Library Case, Labels etc 

10 Single Sided/Double Density* 

10 Double Sided/Double Density* 

50 Single Sided'Double Density* 
(Supplied with a Perspex Storage Box) 

50 Double Sided/Double Density* 
(Supplied with a Perspex Storage Box) 

ONLY £ 1 3 - 9 5 

ONLY £ 1 7 - 9 5 

ONLY £ 5 9 - 9 5 

ONLY £ 7 4 - 9 5 

* LIFETIME WARRANTY * 
* FREE FAST DELIVERY * 

Ail prices are inclusive or va t 
Dehvery FKEE throughout the U X 

3" & 3 r Disks abo available 

Bulk Orders, Export Enqulnes & Educational Enquiries Welcome 
- OouOk Ocntlty It the « j g * v » l « n » o * 4 0 M T«*ch 

SELECTED CHEAP BBC/SPECTRUM PROGRAMMES 

SPECTRUM R R P 

MARSPORT 9 . 9 5 
FAIRI IGHT 9 . 9 5 
DUN DURACH 9 . 9 5 
THE ARTIST 12 .95 
GOLDEN APPLE 6 . 9 5 
FACTORY BREAKOUT 5 . 5 0 
RED M O O N 6 . 9 5 
HERBERT'S D U M M Y RUN . . . 9 .95 
A lRWOLF 6 . 9 5 
PSION CHESS 7 .95 
PSION SCRABBLE 14 .95 
NIGHTSHADE 9 . 9 5 
BLACK CRYSTAL 7 . 5 0 
KNIGHT LORE 9 . 9 5 
KOSMIC KANGA 5 . 9 5 
A VIEW T O KILL 10 9 9 
BACKPACKERS GUIDE 7 . 5 0 
JET SET WILLY 2 6 . 9 5 
GYRON 9 . 9 5 
EVERYONE'S A W A L L Y 9 . 9 5 
T H A T ' S THE SPIRIT 6 . 9 5 
WANTED: M O N T Y MOLE 6 . 9 5 
M O N T Y IS INNOCENT 6 . 9 5 
ROCCO 7 . 9 5 
S A M STOAT 

SAFE BREAKER 6 . 9 5 
ABU SIMBEL 7 . 9 5 
SHADOWFIRE 9 . 9 5 
BEACHHEAD 7 . 9 5 
RETURN OF THE JEOI 5 . 9 5 
VU-3D 8 . 9 5 
KONG STRIKES BACK 6 . 9 0 
A L I E N S 9 . 9 5 
BEAKY & THE 

EGG SNATCHERS 6 . 5 0 
MANIC MINER 5 . 9 5 
ANTICS 6 . 9 5 
TURMOIL 6 . 9 5 
J U M 8 Y 6 . 9 5 
AQUAPLANE 6 . 9 5 
SABRE WULF 9 . 9 5 
UNDERWURLDE 9 . 9 5 
ADVENTURES OF A 

ST 8ERNARD 5 . 9 5 
THE PYRAMIO 5 . 5 0 

Out 

7 . 7 5 
7 . 7 5 
7 .25 

1 0 . 4 0 
2 5 0 
2 . 5 0 
5 . 5 0 
7 . 2 5 
5 . 5 0 
2 . 5 0 
2 . 5 0 
7 . 2 5 
2 . 5 0 
7 . 2 5 
2 . 5 0 
8 .00 
2 . 5 0 
5 . 5 0 
7 . 2 5 

7 . 2 5 
5 . 5 0 
5 . 5 0 
5 . 5 0 
5 . 9 5 

5 . 5 0 
5 . 9 5 
7 . 2 6 
5 . 9 5 
2 . 5 0 
2 . 5 0 
2 . 5 0 
7 . 2 5 

2 . 5 0 
2 . 5 0 
2 . 5 0 
2 . 5 0 
2 . 5 0 
2 . 5 0 

V5 . 7 . 2 5 ' 

2.J50 
2 *50 

BBC 

9 5 
95 
9 5 
9 5 
9 5 
9 5 
9 5 
9 5 
9 5 

ENTHAR 7 ( 80 t rack d u e l . . 1 6 
ATIC A T A C 7 
KILLER GORILLE 7 
RED M O O N 6 
SWOOP 7 
CONTRAPTION 8 
SABRE WULF 9 
FOOTBALL MANAGER 7. 
GHOULS 7, 
KNIGHTLORE 9 
REPTON 9, 
CASTLE QUEST 12. 
WIZARDORE 7 
FELIX 8. THE FRUrT 

MONSTERS 7 . 5 0 
FELIX & THE EVIL WEEVILS 6 . 9 5 
TEMPEST 9 . 9 5 
ALIEN 8 9 . 9 5 
RUBBLE TROUBLE 7 9 5 
BUMBLE BEE 7 .95 

A M S T R A D 
OUN D A R A C H 9 . 9 6 
BRIAN BLOODAXE 9 . 9 5 
W A N T E D : M O N T Y MOLE 8 . 9 5 
A L E I N 8 9 . 9 5 
REO M O O N 6 . 9 5 
PROJECT FUTURE 8 . 9 5 
ROCCO 8 . 9 5 
KNIGHTLORE 9 . 9 5 

COMMODRE 6 4 
BLACKWYCHE 9 . 9 5 
WIZARORY 9 . 9 5 
THING ON A SPRING 7 . 9 5 
REO M O O N 6 . 9 5 
STAFF OF K A R N A T H 9 . 9 5 
ENTOMBED 9 , 9 5 
W A N T E D : M O N T Y MOLE 7 .95 

COMMODORE C 1 6 
DORK'S DILEMMA 6 . 9 5 
SWORD OF DESTINY 6 . 9 5 

ALL PRICES INCLUDE V A T & P&P 
Please no te : BBC Disc S o f t w a r e guaranteed for A c o m DFS only 

Choques/PO to: 
C & F ASSOCIATES 

and sent to : C & F ASSOCIATES. PO BOX 2. BIDEFORD E X 3 9 3RE 

RRP Our 

9 5 1 4 . 9 5 
9 5 5 . 9 5 

2 . 5 0 
5 . 5 0 
2 . 5 0 
6 . 7 5 
7 .26 
5 . 9 5 
2 . 5 0 
7 . 2 5 
7 .25 

9 5 1 0 . 4 0 
9 5 5 . 9 5 

2.60 
2 . 6 0 
7 . 2 5 
7 .25 
2 . 5 0 
2 . 5 0 

7 .25 
7 .28 
6 . 7 5 
7 . 2 5 
5 . 6 0 
6 . 7 5 
6 . 7 5 
7 . 2 5 

7 . 2 5 
7 . 2 5 
5 .25 
5 . 5 0 
7 .26 
7 . 2 5 
5 . 2 5 

6 . 5 0 
5 . 5 0 
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THE LAMPS ARE 
GOING OUT... 
THE FULL OF profit and prestige sucked Britain's 
biggest computer manufacturers Sinclair and Acorn 
into their great American disasters. If only they had 
looked closer to home. There, right on their dorrsteps 
waited the huge and largely untapped European 
markets. 

At least Sinclair and Amstrad seem now to have 
cottoned on. Amstrad's impressive £20 million profit 
figures owe much to very healthy overseas sales — it's 
pushing its computers hard in West Germany under 
the Scheider marque, chosen to appeal to the 
Teutonic sensibility. Ironically the name Amstrad in 
this country scores with its overtones of Scandinavian 
efficiency. 

Sinclair on the other hand has gone Spanish. 
Granting Investronica of Madrid the right to build a 
128K machine may prove to be one of the most 
intelligent moves the company has made since the 
launch of the Spectrum itself back in 1982. Spain 
may not be in the same league as the U.K. in terms 
of computers per capita, but then that's the perfect 
reason for going there. Potentially it also opens up 
the vast Spanish-speaking South American market. 

The Spaniards have already proved their skills in 

the car-building business: they took on contracts from 

major automotive manufacturers to build cars under 

licence. Now they are among the biggest car builders 

in Europe and are selling their own models into other 

countries. 

Even British products written off as failures in the 
U.K. have been eagerly scooped up by other 
Europeans. Now alongside the Camembert factories 
you'll find Orics being churned out in Normandy, or 
Dragons being bred in Spain by Eurohard. 

Two years ago Britain was a long way ahead in 

terms of volume and sheer variety of computers. If 

more energy had been spent then in spreading the 

risks and making a mark in Europe and less on the 

notoriously volatile U.K. scene, many of the financial 

disasters of 1985 could have been avoided. 

The sun may never set over the British computer 
Empire, but that's because it never rose in the first 
place. I f companies are to survive it must be on a 
broader footing. Europe may be the last chance they 
get. 
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"Take that. Flon the Magic Clrle." 

BATTLE OF 
WIZARDS 
BRITAIN'S WIZARDS arc locked in 

battle over who shall control the 
market for micro magic. One 
man, David Hambly from 
Knights Way (yes seriously) Ilford 
is taking on the whole power of 
the Magic Circle. The Magic 
Circle is releasing a book and tape 
which will allow you to perform 
15 different tricks on your 
Spectrum, Commodore or 
Amstrad. "When you learn from 

this book and software the sccrets 
of magic, remember that you must 
keep them to yourself." says John 
Salisse, Secretary of the Circle 
"They are not yours to give 
away". But despite John's claims 
that the Circle suite is unique 
David Hambly can show micro 
magin books and software that he 
has produced over the years. 
Contact Sardi's Software (01) 
551-5908 for details. 

Future plot 
FLAT BED plotters are no longer 
the play things of the idle rich. 

Future Music is selling Rol?nd 
DXY100 A3 sized plotters at the 
remarkable price of £259. The 
plotter is connected to the 
computer via the Centronics port, 
so, theoretically could be used 
with most home micros. How-
ever, the company only supplies 

software for the BBC. Supplied 
with the plotter is a ROM as well 
as some examples of 3D plots on 
cassette. The ROM routines 
include music and graph plotting, 
arcs and hatching. Resolution is 
to .1mm with a plotting speed of 
70mm/s. You can find out further 
details from Future Music on 
(0245) 352490. 
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AMSTRAD BOOM 
664 problems solved 
AMSTRAD CONTINUES to 

confound the prophets of doom in 
the micro industry by announcing 
record turnover and profits up to 
£20 million compared to 
Commodore's announcement that 
it is losing $1 million a day and 
Acorn and Sinclair's dismal 
results. What is more Amstrad's 
boom is based almost entirely on 
computer sales. When the British 
market started to flag Amstrad 
just sold them abroad instead. 

The PCW 8256 all-in-one word 
processing package is selling 
briskly. Unfortunately companies 
like Dixons had ncglected to stock 
up with the 3 inch discs it uses, 
leading to shortages in many 
areas. 

Another problem for Amstrad 
664 owners who found themselves 
ditched by the rapid introduction 
of the 6128 has been solved by 
DK'tronics. DK will sell an £50 
64K extra memory unit for the 
664 which will work with 

PCW 8256 sells too fast for Dixons. 

switching and system calls but not 
from Basic since the 664 Rom has 
not been overlaid. DK will also 
introduce a 256K expansion pack 
for £100 — the same price as a 

16K expansion for the ZX-81 four 
software which uses bank 
years ago. A 256K silicon disc is 
also on the way. 

SECRET DIARY OF 
SIR CLIVE, AGED 45H 

No grey 128s here, please. 

SINCLAIR SAYS Spectrum Plus 

and QL sales are booming — 
selling at twice the rate of 
Commodore and Acorn put 
together. 

But Commodore is now 
fighting back hard with an Adrian 

Mole promotion for the 64, 
delivery at long last, of the 128 
and announcement of the Amiga's 
official launch in January. 

Behind the scenes neither 
company is having an easy time 
with Commodore announcing 

$124 million losses for March, 
April and May while Sinclair is 
moving out of its prestige 
headquarters in Willis Road, 
Cambridge, sacking 20 of its 120 
employees and losing the likes of 
Robb Wilmot and Nigel Searle. 

Rumours that the Spanish 
Invcstronica-built Spectrum 128 
would be unofficially imported to 
Britain have been quashed. The 
only "grey imports" will be to 
software houses preparing 
products for the British launch 
next February. Commodore's 
Christmas promotion meanwhile 
will bundle a 64, cassette recorder, 
Music Maker, Designer's Pencil 
and the book and game of The 
Secret Diary of Adrian Mole. 

The Commodore 128 is now on 
sale as a standalone but because 
the cost of the original 128 
including 1571 double-sided drive 
looked prohibitive it will now be 
bundled with the 1570 single-
sided 0.5 Mbyte drive for $450. 

DIARY 
W H I C H COMPUTER is " t h e 

BMW of the home computer 
business" and who called it that? 

HERE'S A CLUE for the B M W 

question, the designer of one of 
the chips inside it "Dave" also 
designed the three-wheeler which 
won the Euromouse 1985 
micromouse merge race in 
Brussels last month. 

SMELLYVISION will hit your 
screens on October 20.Brother, 
the computer printer makers, are 
launching a scratch and sniff TV 
promotions for their high speed 
cookers. The idea is that you will 
pick up copies of TV Times 
impregnated with the smell of 
roast beef, pies and bread. If you 
live in the Granada or TVS areas 
and see a Borther commercial 
starling the idear is that you will 
race to your paper rack and then 
wait for a "scratch now" caption 
to appear as the oven door is 
opened. That could be fun with 
computer games, we could have 
scratch 'n sniff pads in Your 
Computer. A prize for the best 
suggestion. 

BRITISH TELECOM is enjoying 

what it is learning from the home 
computer market. The little birds, 
which we diarists use in 
preference to those nasty leaky 
phones, tell us that Firebird tasted 
so nice that BT is buying Beyond 
as well. 

STEVE JOBS, who gets the credit 

as co-founder of Apple with Steve 
Wozniak for starting the home 
computer revolution, has left the 
company on acrimonious terms. 
Apple is suing Jobs for stealing, 
information and employees now 
that he has left to set up a 
company making educational 
computers. 

MEANWHILE that once-mighty 
school micro maker Acorn has 
turned out to be a participant in 
the "Euro-rival to MSX" project. 
Olivetti is of course involved but 
the third participant is not Philips 
as expected, but Thomson which 
dominates educational computing 
in France. 

BMW Enterprise of course. Who 
said it? Enterprise's Mike Shirley. 
Dave Woodfield, who designed 
the chips and the mouse works for 
Intelligent Software. 
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m o r e 

^unbeatable deals 
from Data 

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

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

£297.85 
£20 
£5 

£15 
£10 

£347.85 

Datastar 's a l l in pr ice £297.85!!! 

Systems! 
Just a few of the many features:— 

Easily switchable between Epson & IBM 
graphic/print models. 

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

such as Amstrad CPC 464/664 and Apple 11. 

o g Compatible with all word processing 
programs. 

^ f 50 CPS NLQ mode available from switch on. 

^ f 120 CPS draft mode. 

^ 2K print buffer—expandable to 10K 

AMAZING AMSTRAD WORD PROCESSING OFFER 
ONLY FROM DataStar Systems 

Amstrad CPC 6128 green screen computer ...£299.00 
Tasword/Mailmerge W/P package £24.95 
Star SG-10 printer package as above £347.85 
Next day doorstep delivery service £20.00 

Total value: £691.80 

DataStar's Superdeal Price £619.95!!! 

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

All goods despatched FREE OFCHARGE by nextday doorstep courier service 
24 Hour 

Credi t Card 
Hot L ine 

Post your cheques to 

Datastar Systems UK 
Unicom House, 182 Royal College Street, 

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

PERSONALCALLERS WELCOME—Weare situated bythejunction of Camden Road, near the railwaybridge 
MONDAY-FRIDAY 9-6 SUNDAY 10-1 EXPORT ENQUIRIES WELCOME 
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update ARIOLLAMA 
Better late than never, but 
sometimes it's difficult to tell 
the difference. Digital 
Integration, who rocketed to 
obscurity after over-night 
success, look like finally 
releasing Tomahawk, a 

helicopter simulator after 
keeping the punters wating for 
over a year. 

Despite this, they might be 
forgiven if it turns out to be as 
wonderful as they say it is. Air 
combat, vector graphics, 
ground targets, lots of 
instruments, it may well have 
the same impact as Fighter 
Pilot did when it came out in 
what silicon archaeologists like 
to call the early durasic period. 

Novagen still insists 

Mercenery is on the way, 
leaving the answer phone to 
cope with the calls of anxious 
punters. Novagen assures us 
the delay is simply due to 
wanting to make it even better! 

Spectrum Elite nears 
completion. Unfortunately, 
Firebird have had to leave out 
most of the missions that 
other, less scrupulous 
magazines reported were in 
their "review copy" due to. 
memory restraints. However, it 
still promises to be wonderful. 
Apparently Firebird's Gyron 
team has virtually re written 
the structure so that it won't 
slow down when a lot is 
happening. A new launch 
sequence and revamped display 
is promised. 

Activision has forsaken the 
humdrum world of the shoot-
em-up, for the philanthropic 
pursuits. Apparently, they 
discovered the presence of 
Little Computer People, and 
unlike you or I, would simply 
have given the thing a voilent 
shake and hoped the little 
debugger would fall out, 
Activision, gave it a house, 
coaxed him out of the innards 
and on to the screen. Of 
course, they arc all different, 
Activision just give you the 
house, and the little chap takes 
on his own individual 
character. Not only that, 
Hacker is an attempt to spare 
NASA's blushes, and many 
parent's phone bills by 
diverting code breakers from 
the real thing to a game with 
the highly laudable task of 
saving the world. 

Minter joins Zombies 
MINTER IS back with a vengeance 
— the label may have changed but 
the psychotropic dreamer main-
tains his firm commitment to fast-
scrolling all-action shoot-'em-ups 
that leave the player with much 
deeper comprehension of the 
traumas of shell-shock. Batalyx — 
not so much released as allowed 
to escape — from Ariolasoft is 
obviously Jeffs compilation 
album, sitting well on his shelves 
next to the Pink Floyd Relics 
cassette, no doubt. 

Six games for £12.95 on 
Commodore 64 disc, £9.95 on 
cassette: kick off with Hallucin-O-
Bomblets, a freaky asteroid deriva-
tive; then AMC II, a dub version 
of Attack of the Mutant Camels; 
next, the very abstract Activation 
of Iridis Base. This gives you a 
driver's-eye-view of a mutant 
camel approaching a pyramid. 
When the base is activated a — 

m ?s 
Recognisable Jeff Minter. 

you guessed it — Dark Side Of 
The Moon album cover effect is 
generated. The Ancipital returns 
in Cippy on the Run, followed by 
a geometric puzzle called Syncro 
II. Finally a re-run of Psychedelia. 
Review next month. 

Scarabeus sees Ariolasoft's 
phalanx of Hungarian pro-

grammers producing good 
graphics, great sound and an 
absorbing arcade adventure. Aim 
of the game: find the fabulous 
Emerald jewel of the Pharaohs by 
zooming aroud a 3D maze in 
Scrollerama. On each of the three 
levels you must assemble or find 
a key to get to the next level by 
capturing ghosts or entering 
places of information. Zombies 
and spiders conspire to prevent 
you getting into the Pharaoh's 
tomb. This ranks with Ariolasoft's 
Skyfox as an attempt to market 
good original material, rather than 
the older US games. Wizard, the 
third release, includes a screen 
construction set, so if you get tired 
of jumping the climbing through 
40 dazzling screens as you reach 
for diamonds, gold and pearls, 
you can change the game. Both 
Wizard and Scarabcus arc £12.95 
on C-64 disc, and £9.95 cassette. 

DOCTOR WHO AND 
THE MICRO ROMS 

'The Daleks are off but can I recommend the TARDIS". 

ROM chips have got cheaper — 
some EPROMs are reportedly 
available for a quarter of their 
January price — which has 
literally created ROM to move for 
claustrophobic programmers 
sweating away trying to produce 
epics in 32 or 48K of memory. At 
least two software houses are 
using sideways ROMs to expand 
the memory of a specific 
computer so it can run a specific 
games program. Means you have 
to dig a little deeper into the 
piggy-bank, but they claim it's 

worth your while. At £14.95, 
Mikro-Plus (alias Mikro-Gen) arc 
confident that Shadow of the 
Unicorn is value for money. Not 
only do you get 64K of program 
on you Spectrum and a 120-page 
illustrated book, but you also get 
a built-in joystick port, and back-
up to microdrive or tape facility, 
plus a diagnostic checking and 
tape alignment routine for 
trouble-free loading. 

Shadow of the Unicorn is the 
talc of an unwitting farmer who 
opening an old tomb he has 

discovered releases evil forces. 
There arc 10 fully-animated 
characters all with their own part 
to play in helping you to reseal the 
book. There are 2,800 locations 
and 11,500 views according to 
Mikro-Gen's Tony Bentley. "It's 
a very deep and complex 
adventure — it will definitely 
appeal to people who like Valhalla 
or Lords of Midnight." 

Dr Who and the Mines of 
Terror is Micro-Power's foray 
into the land of the sideways 
ROM. For your £18.95, you get 
another 16K of memory (19.95 
for disc version) and very large 
platform game. The aim of the 
game is to recapture the plans of 
the TARDIS time machine and 
destroy the Master's factory. 
Based on the popular sci-fi TV 
series, it lacks Dalcks, but has 
plenty of problem-solving. 

Mikro-Gcn see a future for 
ROM: two more expanded games 
arc under development. Battle of 
the Planets, licensed from BBC 
TV, and the ultimate Wally game, 
Wally in Paradise. 
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Tel: (0924) 409753 for Access Visa 
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GREAT GRAPHICS. 
ART-O-MATIC. 
New from Print'n' Plotter 
If you want the 
ultimate in memory 
saving and fantastic 
graphics, you need 
ART-O-MATIC Fully 
documented 
instruction book. 
Available November. 

SPRITE MACHINE. 
The latest from 
Print'n' Plotter The 
simplest sprite program 
to use. Available 
November. Send for 
details now 

SCRFEN 
PAINT PLUS. 
Every facility to produce 
great screen graphics to 
use in your own BASIC or 
M/C programs No 
gimmicks. 100 page 
instruction book. 

SCREEN MACHINE. 
The graphics manipulator. 
Instant machine code 
techniques to improve 
graphics and save 

L 

For years we have been leading the way while 
others have tried to follow. If you know anything at all 
about the graphics programs for the ZX Spectrum, vou'll 
certainly already know about PAINTPLUb and SCREEN 
MACHfNE. These two programs have helped 
thousands of frustrated graphics programmers become 
computer artists practically overnight. 

Now, we are introducing two new programs that 
will make your graphics even more professional: ART-O-
MATIC and SPRITE MACHINE. 

ART-O-MATIC is for the programmer who wants 
superb graphics but insists on the minimum of memory 
consumption. It's a graphic compiler with facilities to 
produce all the graphics and compile, disassemble, 
relocate, insert, delete, and save to use in your own 
programs. If you write complex games like adventures, 
or if you want to cram hundreds of graphics into a 
program, this is the program for you. 

SPRITE MACHINE is the most exciting graphics 
program for years. Now you can program fast moving 
graphics simply, easily and professionally. Everything 
ou produce can be located in your own programs (not 
ike some "games" programs), and the facilities are 

enormous. 
E 

Sprite shape and form, motion pattern, speed, 
colour, trace, collision detection, animation, animation 
speed, four variations of edge action and animation 
windows — this is only part of what's available. 

I 
1 Post to Dept YC, Print'n'Plotter Products Ltd., 19 Borough 

High Street, London SE1 9SE or phone 01-403 3622 with 
your credit card order. 

( ) Please send me the following: 

. . . Paint Plus @ £9.95 . . . Art-o-Matic @ £8.25 

. . . Screen Machine @ £8.25 . . . Sprite Machine @ £9.95 

( ) Please send me details, I enclose a 17p postage stamp. 

Name 

Address. 

( ) I enclose remittance'in full. 
( ) Please bill my Access/Barclaycard/Mastercard/Visa 

Number. 

Prices quoted are for UK delivery. Overseas 
orders please add 20% on quoted price for 
additional handling (surface rate only). 



rssAtifacrj orjf 
N°1 Spectrum multipurpose interface with 

1) Fully automatic and universal lOOlpush-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 
• Menu-driven with prompts A one - touch commands turning a comptex toiK into a trivial procedural 

t)Push button 2) Select function-exit return saw change syntai 3)Input name 4)S«l«Ct destination-tap*cartridge watt Oak 
• Automatic, oiefcgsnt "compre»aed'saving tor fast re-loading ft ecommng on tpaco on cartndges.di6fc9 etc. 

MULT I FACE uvea only the relevant parts of RAM and leaves out the rest 
* SAVE to any type of peripheral • detail syntax for MICRODRIVE. WAFAOfWE ft TAPE can be changed tor <fc* systems «c. 

Tranatir from one peripheral to another If both attached tf the same tlme.or save from one to tape. swap.roioed A save to the othorono 
Dtonfc tor pure back-ups, you can.ea » Mop any program and restart anytime later or also « study alter cuslomue 
continue,etc Thtt way you can load and continue a game from where you got lest.poke infinite lives, custom** programs 

n reset*- recover from a "crashed" computer (escape from Infinite loops when the keyboard is inoperaOve.etc) 
* save fust a screen or leave out screen when saving a program 
Designed to remain attached to RUN programs it saved as H Is meant only for personal use in accordance with copyright lows 

* No extra software - has Internal 8K EPROM ft 2K RAM * Through extension bus for connecting other peripherals 

# Can be used not 
and then save. 

Unbeatable value & specifications 
M ' i l t i f a c e M ESSENTIAL SPECTRUM COMPANION 

I enclose a cheque/PO for £ C E *2 ? ? ? W e a s e 8 e n d <tk* 8 8 aPP«caWe): 
/ add EL overseas E2> TRANS-EXPRESS cartridge £9.95 • 

disk (Opus Discovery) 

Tht lof twM wsy oi liinjftfnoo SptctA^n toffwtrt. 
4 utilities for m d/ta, 2 for wafadrrve. 2 tor Opus Discovery 
Invaluable for cartridge disk maintenance A automatic tranatsrs, 
Wghfy professional, ueer-friendty. verwbie and comprehensive. 
An Ingentoua ptece of software ' 
eeeee Feature* eeeee Performance PCN 

T O P S O F T W A R E A T B O T T O M P R I C E 

Wriggkr 
'(fnr of rhf hwgamrt for any mu<hint /Vr ur» for rrn Am* rime' 
WViggler is a totaty orlgmal game! CHAM! SMUM STAN CAMI PC* 
tJrral i;jii»r.t<«od mu%k-.«HI rccommetidrd wtxi H«i 
"Ihe kruble* and wund arv r\crllctil und the txm.- K totally sddkliir 

value ft payability, 9/» graphics ft sound. Cft V Games 
[This is a great game CAS Woll worth buying! ZXCft Crash 
'Iftoa'iv an> stm* you'll order tour iop> nem 're* 'A WINMU' re* 

!NOW FOR AMSTRAD!!SPECTRUM version at Xmas PRICE 

MV«iC fVPiWIIVKI 
Compile Spectrum music system for writing, editing, playing, 
printing ft stonno music. Its real notation graphics and ease of 
use make it an deal educational tool. GreM fun to play with ft 
a lot to offer in serious use (transposing.dot matrix printout etc) 'A very professional piece of program mine, ©any to uae. 
excellent screen presentation.error trapping A helpful 

' sic and Own prompts, if you're interested In music 
a computer then Rt?t It! ZX Computing 

MIDI c ompa t i b l e w i t h MIDI MUSICIAN p a c k a g c 
How ovor lay foe S p e c t r u m • Now at X m a s p r i ce ! 

or debit my No 

MUSIC TYPEWRITER Name Card expiry 
Address WRIGGLER Spectrum tape 

WRIGGLER Amstrad tape 

£9.95 • 
£7.95 • 
£4.95 0 
£ 7.95 • 

MULTIFACE 
tape (for m'drive) 
wafer (Rotronics) 
with supplement 
or cartridge 
or disk version 

£39.95 • 
£ 7.95 • 
£ 9.95 • 
£ 9.95 • 
£ 6.95 • 
£ 11.95 • 

I f H A R T I C M B # T 77 Dyne Road London NW6 7DR «Si 24 hrs orders 0 8 9 2 8 3 4 7 8 3 B S 

- a V ^ 1 1 . A 
m r ^ T y y % AIT inclusive m / 

rM VOV^ALPHACOM 81 O F F E R 1 ' 
r T X A \ (subject to availability)'9 

80 COLUMN THERMAL PRINTER 
Quiet operation, 100 c.p.s., full 

graphic capability, self test mode, 
paper feed button. Many uni ts/ / 

in operation throughout UB^^ 

Interfaced to COMMODORW>4/VIC 20, 
v. ATARI, BBC B (state which required)* 

DEAN ELECTRONICS LIMITED 
Glendale Park Fernbank 

Ascot Berkshire SL5 
. Tel. 0344 

a • Telex 

K ^ I S 

M A I L ORDER 
P R O T I C T I O N SCHEME 

If you order goods from Mail Order advertise 
ments in this magazine and pay by post in 
advance of delivery. Your Computer will consider 
you for compensation if the Advertiser should 
become insolvent or bankrupt, provided that: 
(1) You have not received the goods or had your 

money returned; and 
(2) You write to the Publisher of of Your 

Computer summarising the situation not 
earlier than 2 8 days from the day you sent 
your order and not later than t w o months 
from that day. 

Please do not wai t until the last moment to inform 
us. W h e n you write, w e will tell you how to make 
your claims and what evidence of payment is 
required. 
W e guarantee to meet claims from readers made 
in accordance wi th the above procedure as soon 
as possible after the Advertiser has been declared 
bankrupt or insolvent. 
This guarantee covers only advance payment sent 
in direct response to an advertisement in this 
magazine not, for example, payment made in 
response to catalogues etc. , received as a result 
of answering such advertisements. Classified 
advertisements are excluded. 
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POP* 
TOPS 

TOP 20 

9 
10 

11 

1 The Way 
or the 
ExJod.no 

2 Frank 
Bruno 3 
Boxing 

i Nightshade 
1 Hyperaporta 

i Barry 
McGu.gans 
Boxing 
Hyway 
Encounter 
Summer 
Games II 
Frankie 
goes to 
Hollywood 
Sky Fox 
Amhem 

Thais the 
Spirit 

Melbourne 
House 

12 Death Star 

13 

14 

Impossible 
Mission 
Southern 
Belle 

13 Cylu 

16 
17 

Chopper 
Nodes of 
Yesod 

10 Booty 

19 Desert 
Burner 

20 The Red 
Arrows 

Source: WH Smith 

Elite 

Ultimate 
Imagine 

Activision 
• 

Vortex 

US Gold 

Ocewi 

Arlolasoft 

CCS 

The Edge 

Superior 

US Gold 

Hewson 

Firebird 

Sparklers 
Odin 

Firebird 

Sp/ 
64/ 
Am 

It 
Am 
Sp 

I f 
64 

Sp 

64 

Sp/ 
64 

64 
Sp/ 
AM 
Sp 

El/ 
Be 
64 

Sp 

Sp/ 
64 
64 
Sp/ 64 

I f 
Sparklers Sp 

Database 
Software 

Sp/ 
Am 

TOP 3 BY 
MACHINE 

Crary Cavey 
King Tut 
Rockman 
Now Games 
Sky Fox 
Summer 
Games II 
Now Games 
Way of the 
Exploding 
Fist 

I Frank 
Brunos 
Boxing 

Match Day 
1 Terrimollnos 

Beachhead 
On the Ball 
Bounty Bob 
SWkes Back 
Pole 
Position 

Formula 
One 
Simulator 
World Cup 
BMX Racers 
Repton 
Overdrive 
Football 
Manager 
Frank 
Brunos 
Boxing 
Syrus II 
Chess 
30 Stunt 
Rider 

M. Tronic 
M, Tronic 
M. Tronic 
Virgin 
Arlolasoft 
US Gold 

Vlroln 
Melbourne 
House 

Elite 

Ocean 
Melbourne 
House 
US Gold 
Thorn EMI 
US Gold 

USGokJ 

M. Tronic 

Arllc 
M. Tronic 
Superior 
Superior 
Addictive 

Elite 

Vc 
Vc 
Vc 
64 
64 
64 

SP 
Sp 

Sp 

Be 
Be 

Be 
At 
At 

At 

16 

16 
16 
El 
El 

AM 

Write to: Your Letters, 
Your Computer, Room 
L221, Quadrant House, 
The Quadrant, Sutton, 
Surrey SM2 5AS. Our 
Prestel mailbox number 
is 019991800. 

Dear Sir Keith, 
I would like to paint a small 
scenario. There you are early 
one morning eating your third 
Shredded Wheat. Your 
complimentary Daily Maxwell 
lies open on the kitchen 
table. The teachers pickets 
outside are still in their tent. 
Suddenly the peace is broken. 
A bulky figure plods up the 
garden path. It is none other 
than Chief Superintendent 
Robert Hay coming to feel 
your collar. Why? 

This Conservative 
government, of which you are 
quite rightly a senior member, 
is responsible for many great 
achievements. The sinkings of 
the Belgrano and Arthur 
Scargill perhaps being the 
best known. Our concern 
however is two lesser known 
successes. The micros in 
schools scheme and the 
Copyright, Computer 
Software, Amendment Act 
1985. It is the combination of 
these that will attract the 
attention of the afore-
mentioned Chief Super. 

The micros in schools 
scheme made two Cambridge 
based trainee businessmen 
unfairly ricn. It also made our 
schoolchildren the most 
computer literate in the world. 
So far so good. The downside 
is that it has made our 
schools hotbeds of criminal 
activity. The problem is that 
the scheme has provided 
plenty of money for hardware 
and very little for software. 
Without lots of good software 
a computer is only useful as a 
paperweight. 

It is not that teachers 
condone copying software. It 
is not even that they approve. 
The fact is that it is the 
teachers who are doing the 
copying. On the grand scale. 
Copying software is theft of 
intellectual property. Stealing. 
Just think of the effect on the 
moral judgment of our 
schoolchildren when they see 
that. Here are their elders and 
supposed betters, their peers 
in society, to look up to and 
emulate. Criminals. 

These schoolchildren may 
be the most computer literate 
but do they know the right 
things? The fact is that the 
educational software market 
is a complete mess. The 
combination of lack of money 
and mass copying makes 
writing software for schools a 
waste of time. All the talent 
that could be writing educa-
tional software, raising our 
national educational 
standards, are writing games. 
They have to earn a living. 
Software piracy has I6d to the 
formation of the Federation 
Against Software Theft 
(FAST). The Federation has 
lobbied parliament and the 
result is the new Copyright 
Act. To enforce the act FAST 
has employed the gentleman 
from the scenario, Robert 
Hay. Anyone he catches copy-
ing software is liable to an 
unlimited fine or up to two 
years in jail. Surely as 
Secretary of State for Educa-
tion there must be a degree 
of vicarious liability for the 
actions of your teachers? 

Hence the scenario. 
The solutions are straight-

forward. To provide hardware 
and not software is like 
providing text books with 
nothing but blank pages. For 
every pound spent on hard-
ware at least two pounds 
must be spent on software. 
This might result in less hard-
ware but it will definitely 
produce better educated 
children. Teachers must be 
sent directives not to copy 
software and those that do 
should be severely 
disciplined. If only to provide 
the correct moral example to 
their charges. The directive 
must extend to school 
computer clubs, where school 
equipment is used to copy 
the latest games under 
teacher's supervision. 

This country needs a 
computer literate population 
to face the future success-
fully. This is the responsibility 
of you and your government. 
The above action is merely a 
step in exercising that 
responsibility. 

Bruce Everiss. 

Am soft 

Amsoft 

' . M. Tronic 2 G. Busters Actlvlsion 
3 pitf-.il S S E B S 
Source: Websters Software 

Am 

Am 

Ms 
Ms 
Ms 

ALIENATING! 
IT IS WITH growing concern that 
I note the ever-increasing 
popularity of the so-called "shoot-
em-up" type of arcade game. 

A craze which started with 
Space Invaders has now 
progressed to a cult dedicated to 
playing far more addictive and 
complex games. Why, you might 
ask, am I so concerned about this 
seemingly harmless pursuit? Well, 
let me elucidate... 

During man's exploration of 
space, it is inevitable that, sooner 
or later, he will encounter 
extraterrestrial civilizations. It is 
imperative to man's survival that 

he realises the only way to 
approach these aliens would be 
peacefully, preferably followed by 
a scientific and/or cultural merger. 

But when wc arc instilling into 

Now, assuming that they 
haven't gone through a similar 
"shoot-cm-up" phase in their 
past, and that the very concept of 
a "game" is incomprehensible to 
them, then what do 

ftllp ^ . mem, tnen what do you think 
our populace the innate urge to they will think when they seehdf 
^troyanythmg alien-through the Earth's popular i o ™ t b R 

the aforementioned games, - we over VDUs and zapping 

aliens with an 
— simultaneously placing an 
ominous black cloud over man's 
very survival. An 

insatiable gusto? 
apparently 

! M S concerns terrestrial 
monitoring by alien beings. 

Wc have absolutely no way of 
knowing whether the Earth is 
being monitored by a technically-
superior civilization, but let's 
suppose for one moment that it is. 

continued 
existence of the human species. 
Perhaps wc could provide the 
answer to the problem by 
persuading computer firms to 
stop manufacturing these games. 

However, I'm realistic enough 
(continued on page 29) 
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Educational Software 

Amstrad (Disc/Tape) 

BBC Micro 
Tapo. 40/80 track Disc. 
Econot compatible. 

ZX Spectrum 
Commodore 64 
Electron 
unexpanded Vic 
ZX81 • Apple • PET 
NEC PC8201A 
All software for the 
above computers. 

MEGA MATHS (B8C. Electronl. 24 program step-by-step. A level course 
of 105 topics for mature beginners. A leve! students and Micro Maths users. 
<2 discs/tapes + 2 books.) £24 .00 . 
MICRO ENGLISH (BBC. Electron). Complete English Language seM-tuitioo 
and revision courso. to O Level. of 24 programs. Includes "speukond-speB" 
real speech Ino oxtras required). £24 .00 . 
MICRO MATHS 24 program rev iswn or self-tuit ion course to O-Level. 
Includes 59 Topics plus t w o books. £24 .00 . 
ANIMATED ARITHMETIC Teaches using moving colour pictures (not words) 
Aoes 3-8. £ 6 . 5 0 (disc £7.50) . 
BRAINTEASERS Book of IQ tes ts and pu / x l e p rograms. £ 5 . 9 5 
". oxcotlent" EDUCATIONAL COMPUTING 

• Immediate dispatch Micro Maths. Micro English. Mega Moths and Master 
Maths. Phone or send orders or requests for free glossy colour catalogue to: 

World leaders in 
• | educational software 
L l / L DEPT. Y. (distributors in 24 countries) 

Also from B.E.S.A. shops 

NEW 

26 Avondale Ave. 
Staines, Middx. 
Tel: 0784 58771 E3 ra 
24 hrs. Orders 

TRADE DISCOUNTS 
NEW HOTLINE SERVICE 

• A S SEEN ON ' 
TV 

VOUCHER OFFER 
To get £3 off 'Now Games' and £5 off games like 
'Falcon Patrol II', and 'The Biz', just detach the 
yellow voucher from the cover of this issue. 

Keep it, and add it to the voucher you'll find on the 
cover of the December issue. Here's what your two 
vouchers will then entitle you to . . . 

• Any one of the following games, only E3.99 

• 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 

GAMES: 
Sinbad - BBC 
Jungle Jive - BBC/Electron 
Falcon Patrol II - Spectrum 
Strangeloop - Spectrum 
Sorcery — Spectrum 
The Biz - Spectrum 

Terrorist - CBM 64 
Falcon Patrol - CBM 64 
Falcon Patrol II - CBM 64 
Strangeloop - CBM 64 
Gates of Oawn - CBM 64 
Sofcery - CBM 64 

Normal prices for BBC/CBM 64 products is £8.95 
except for Jungle Jive and Falcon Patrol £2.99. 
Spectrum product is £6.95. 
The following games £2.00 off at £6.95, or £5.95 
each if something else purchased: 

Now Games — Spectrum/CBM 64 
Sorcery — Amstrad/MSX 
Ghettoblaster — CBM 64 
Hype—the board game about the record business 
RRP £19.95 Special offer price £12.95 

Don' t forget to enclose your name and address, vouchers 
and payment w i t h your order. Cheques or psotal orders 
payable to Virgin Games, should be sent to: 

Virgin Games, Your Computer Special Of fer , 2 - 4 
Vernon Yard, Portobel lo Road, London W 1 1 2 D X 
This offer closes on January 31. 1986. Romomber to wait until you 
have December's vouchor before sending youf order 

FOR CONNOISSEURS 
OF MODERN LANGUAGE LEARNING 

C O M M O D O R E 64 • BBC (32K) ^ELECTRON • SPECTRUM (48K) • AMSTRAD 

V 

E3 
TELEPHONE 
ORDERS 
24 HOURS 
Deoiers. contoct 
llghining. Proteus, 
or Centresoft 

All titles ore 
immediotely 

available from good 
computer stores or 

by 24-hour moil 
order Price £8 95 
Also available on 

40:80 Track disc 
for BBC Pnce £9 95 

(overseas 
orders add £1) 

For beginners. Olevel and beyond, these best-selling programs are unique and highly successful aids to language teaming Each cassette provides a 
comprehensive series of vocabulary lessons and a variety of self-paced learning and lest modes Ail occents ond special characters are clearly displayed and 

different colours denote masculine, feminine and neuier words to reinforce gender learning 
the Creole command enables new lessons In vocabulary or grammar to be entered, edited as required, then saved on tape. 8y using this simple yet vital 

feature, homework lists and exam revision con be retained Indefinitely and recalled on demand 
Two cosseltes are ovoiiable for each language, covering thousands of words; Level A provides 16 lessons in general vocabulary. Level B provides a further 16 

lessons including adjectives, adverbs and fully conjugated verb lists 

C M I I I C f 
ffiW nit!!1 ii! II! ill iMhufflt 

KOSMOS SOFTWARE LTD 1 Pilgrims Close. Harlington. DUNSTABLE. Beds LU5 61X Tel- (05255) 3942 

the French Mistress Level A « £8 95 • The French Mistress Level 8 £8.95 • Computer type 

The German Master Level A <• £8 95 • 

The Spanish Tutor Level A " £8 95 • 
The German Master Level 8 » £8 95 • 

Level B " £8.95 • The Spanish Tutor 
KOSMOS SOFTWARE LTD 

1 Pilgrims Close. Horlington. DUNSTABLE, Beds LU5 6LX 

Mr/Mrs/Miss 
Address 

(CBM 64/8BC, Electron/Spectrum Amstrod) 

Postcode 
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IN* 
TOUCH 
How to write 
for Your 
Computer 
We called this magazine 
Your Computer precisely 
because we welcome your 
views, tips and hints and 
even your criticisms of 
machines and software in 
general. Here's how you go 
about getting your name 
into print. Your article 
should be typed, double-
spaced, on A4 paper. A 
name and address on each 
sheet would help. Oon't 
forget to tell us which 
machine it runs on. With 
programs please include a 
cassette or disc and some 
indication of how long it is. 
Please put what machine 
It's for on the envelope. 
Don't forget full 
instructions to us how to 
load and list your program 
and how to enter it for the 
readers. 

The article must be 
submitted exclusively to 
Your Computer. We pay £35 
per published page — 
that's as it appears in the 
magazine and includes 
illustrations. 

Telsoft 
Telsoft is Your Computer's 
software downloading 
service. Any program for 
the Spectrum or the BBC — 
and soon the Commodore 
— which has a telephone 
symbol next to it is 
available on the service. 
Both 1200 and 300 baud 
speeds are catered for. For 
more details call Colchester 
(0206) 8068. No more lonely 
nights typing in endless 
pages of hex digits. 

Message 
service 
You can get messages to 
us In two ways. Either use 
the Prestel Telex Link to 
892084 BISPRES G or you 
can use our very own 
modem, day or night on 
01-661 8978. The modem is 
V21, 300 baud, even parity, 
10 bits per character. You 
simply transmit in upper 
case "YRC" — our address 
code, and wait for the 
acceptance code " + + + 
STF GO". Then off you go. 
Don't forget to tell us who 
it's for. Sign off with 
"NNNN" — again In upper 
case. 

(continued from page 27) 

to know that they won't, and 
hence the reason why I'm writing 
this letter. I'm pinning my hopes 
on two things: i). the aliens can 
read English, and ii). they 
subscribe to this magazine. If so, 
and they read this letter, then 
humanity will be able to breathe 
3 sigh of relief, and once again 
continue on its weary path to 
eternity. 

Harry Seldon, 

Grimsby. 

SCREEN DUMP 
SCREEN DUMP — Y C Software 

File, August 85 — will be 
welcome by ZX 
Spectrum/Interface 1 users as 
Basic screen dump routines take 
some 30 minutes to copy a screen. 
In fact, Brother HR-5 control 
codes do not fully match Epson 
ones so a half-height overprinted 
copy results from the unaltered 
code. 

HR-5 owners need only change 
one byte at address 32829 from 04 
to 08 hex to correct the routine for 
this popular printer. 

A. J. Torlesse, 

Helensburgh, 

Dunbartonshire. 

AMSTRAD ANGER 
So AMSTRAD have finally blown 
it! After introducing a strong 
influence of confidence and 
stability into the home computer 
market they have withdrawn the 
CPC-664 after just three months. 

I am one of the unfortunate 
many who purchased the 664 and, 
after I read of the 6128 
introduction, I thought that 
Amstrad would at least offer some 
means of upgrading the 664 to a 
6128. Then I wondered what 
support would be available for the 
664 in the future. 

I wrote to Amsoft asking these 
questions and received a reply full 
of sales wafTle which totally 
avoided answering these questions 
and seems to typify Amstrad's 
attitude to 664 owners. I would 
not be at all surprised if Amstrad 
had seriously miscalculated the 
date on which the 6128 
development would be complete, 
which it almost certainly was 
when the 664 was released, and 
went through with the 664 launch 
in order to recover its 
development costs from the 
unsuspecting 664 purchasers. 

I was amazed to hear Alan 
Sugar on Database stating that the 
664 would be supported as it is 
compatible with the other 
Amstrad computers. What 
rubbish! I have already 

encountered compatibility 
problems with 464 programs, and 
6128 programs will aim to use the 
extra memory so they ccrtainly 
will not run on the 664. 

Amstrad owes it to 664 
purchaser to offer an upgrade or 
trade in on the 6128 and I hope 
other 664 owners and magazines 
like Your Computer continue to 

pressure Amstrad until they do. 

Prospective purchasers of the 
PCW-8256 beware. What will 
you do if this is dropped after 
such a short period and after the 
664 experience, can you be sure 
that Amstrad won't? 

J. F. Palmer, 

Crawley, 

Sussex. 

'BRAVE GAMBLE' 
ON READING Stephen Meadows' 
letter in Octobers Your Computer, 

I was amazed at its content. 

Mr Meadows explains to us that 
the TMS 9900 has an eight bit 
data bus, it docs in fact have a 16 

Line &4S04 in Listing 3 of October's 

Spectrum game, Impulse, tsas left out. It 

should nod-

501617DCQAD718R! - 711 

In the same issue lint 55 in Listing 2 for 

Midnight Express should nod: 

Q-t>:FOR 7*1 TO 39 STEP 

2:XSmMlDS(ZS, T,2^GOSUB 90 

lb menus* the number of lines available' 

in BBC PskJsachanja it is not enough just 

m alter the value of NUMLN as suggested > 

in the article. Instead, replace every 

ocatranct of C2 arith CI +6'L, and delete 

the fourth statement m line SO. If you also 

replace BOO in line 750 aith DOO you 

can have up to 80 lines. 

bit data bus. Its major handicap 
is that it has a 15 bit address bus 
which only allows it to access 32K 
of Rom/Ram directly. 

He also claims petty reasons for 
the machine's failure, such as the 
position of the power switch. 
There are quite serious reasons for 
the lack of popularity: 

• the machine was initially 
over priced, due partly to the 
high chip/descrete component 
count and partly to the bad 
marketing strategy. 

• early models needed a 
special American monitor. 

• the software was overpriced 
and I personally have never seen 
any third party softeware for the 
machine. 

• the TMS 9900 chip was 
marvelously suited to control 
systems but not suited for a 
micro. 

• the expansion was 
a) all supplied by Texas. 
b) expensive. 

• the Basic was, to put it 
politely, double-plusmega-
slowwwww — not to mention 
the dreaded Call extention. 

I am not a fan of the QL or 
Uncle Clivc, I crack up if 
someone says 28 days. However 
the QL was a brave gamble which 
would have paid off if the 
designers had used 3.5 inch drives 
instead of the Microdrives. 

Sinclair is a pioneer but a little 
eccentric, though not completely 
incompetent. 
6800 v 9900 ?????? 
For me its a 68000 every time. 

D. M. Piatt, 

Maltby, 

Rot her ham. 
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ATARI COMPUTERS 

Atan 520ST computer wi th 3.5" disc drive, 
moose, monitor and software £675 (£6701 
£730. Atan 130XE computer £158 {£1631 
£183. Aten 800X1 computer • recorder £118 
(£1231 £143. Atan 800X1 computer » disc 
drive £229 (£230) £260. Atar. data recorder 
£34 (£371 £47. Atan disc drive £172 (£ 1711 
£191. 

S'NCLAIR COMPUTERS 

Sinclair pocket TV £97 (£95) £101. Sinclair 
QL Computer £194 (£193) £214 QL Floppy 
disc interface £107 (£1031 £109. 3 .5* disc 
drive to suit th»s Interface £ 177 (£ 176) £ 196. 
Sinclair Spectrum Plus Comptuer 48K £123 
(£1271 £147. Spectrum P»us • cassette * 4 
gemot joystick wi th Interlace £ 139 (£ 1391 
£169. Ordinal 48X ~ 
(£95) £116. Kit to i 

48K Sinclair Spectrum £89 
trade the Spectrum to 

i Plus £30 (£301 £40. Microdrive £49 
(£50) £60. RS232 interfaco 1 £49 (£50) £60 
Special offer: Microdrive ' Interface 1 • 4 
cartridges £97 (£991 £107. Blank microdrive 
cartridges £2 50 (£3) £4. Spectrum HoppY disc 
•vterface (see Cumena dec section for sutatole 
disc drives) £97 (£891 £99. Interface 2 £20 4b 
I£20) £24. 32K memory up«>ae k.t for 16K 
spectrum (issue 2 and 3 onlyl £31 (£28) £30. 
Spectrum Centronics printer interface £46 
(£42) £47. ZX printer has been replaced by tho 
Alphacom 32 £61 (£591 £72. ZX81 computer 
£29 (£29) £39. 

COMMODORE COMPUTERS 
Commodore 128 £ 2 6 9 (£249 ) £ 2 7 9 . 
Commodore 64 £ 1 6 1 (£1591 £ 1 8 9 . 
Commodore 64 • Recorder » software £187 
(£213) £243. Convenor to allow most ordinary 
mono cassette recorders to be used wi th the 
Vic 20 and tho Commodore 64 £9-78 (£9) 
£11. Corrmodoro cassette recorder £43 (£44) 
£50. Centronics printer interface for Vic20 and 
the Commodore 64 £4 5 I £411 £46 Disc drive 
£191 (£1881 £217 MPS801 Pnnter C118 
(£121) £151. 
AMSTRAD. ENTERPRISE 
AND MSX COMPUTERS 
Amstrad PCW8258 £449 (£450) £550. 
Amstrad 464 Colour £297 (£322) £402 
Amstrad 464 Green £197 l£230 l £310 
Amstrad 664 Colour iSpecial offer i £287 
l£303 l £383. Amstrad 8128 Co*our £397 
I£4201 £500 Amstrad 6128 W « n £297 
(£3221 £402. Enterprise 64 computer £172 
(£170) £190. Enterprise 128 C233 IC229I 
£249 Go!dstor MSX £112 (£115) £145 
Sanyo MPC100 MSX £120 l £ ! 2 3 l £163 

ACORN COMPUTERS 
Acorn Electron £119 (£119) £139. New 128K 
BBC Computer £497 (£499) £529. 64K BBC 
Model B Plus wi th dovrttfe density d.sc mterfoco 
£457 (£441| £471 BSC Model B £299 (£279) 
£319. Acom disc iH + DNFS £97 (£951 £100. 
See below for suitable disc drives. Colour 
monitor £168 (£188) £218 

CUMANA DISC DRIVES 
To *u1 d«sc interfaces of &ncla* Spectrum and 
BSC B. Single; 40 neck sinole sided £117 
(£ 120) £ 150. 40 tr. double sided £ 149 (C149) 
£179. 80 tr. ds £166 (£166) £196. Dual 40 
tr ss £209 (£2111 £251. 40 tr ds £285 (£283) 
£323. 80 tr ds £307 (£304) £344 

PRINTERS 
Now Epson LX80 £249 (£249) £282. Tractor 
foi LX80 £25 (£33) £53. Brother HR5 £148 
(£152) £184 Brother M1009 £201 l£203 l 
£234 SNnwaCTICPA80£218(£222)£268 . 
Cannon PW1080A £309 (£306) £356 
Micropenpherala MP165 £284 (£2831 £333 
Brother EP22 £125 (£114| C134. Brother 
EP44 £224 ( f 220) £240. 

SWANLEY ELECTRONICS 
The computer Export Specialists 

Dept. YC. 32 Goldsel Rd.. Swanley. Kent BR8 8EZ. England 
Tel: SWANLEY (0322) 64851 

Ottrc—t orders welcome. UK prtcas at a t/vwrt first and include post and VA T, The second pnca n Cyscktii is tor atporl automata In Europe and #vAkU* insured airmai OMUpr The tThtdptica b hx a fort customers outside Cvopa OncJvSing Australia etc I and inetudas vtsved a*maU postage 

r ATTENTION 
FLIX CLUB MEMBERS! 
We have made a bulk purchase of 

Alphacom Printers 
for Spectrum, CM & Atari computers 

And are o f fe r ing t h e m to Club Members 
at the Unrepeatable Price of 

£39.95 inc. P. b P. 

(Comes Complete with Paper and Power Supply) 
please state machine on your order 

If you are not already a member of the UK's 
fastest growing Discount Software Club and 
wish to take advantage of the above offer— 

THEN JOIN NOW! 
Membership Pack Includes: 

•Price List (massive discounts on all top titles) 
#£1.00 Voucher (to spend immediately) 
•Introduce a-friend forms (earns you £1.00 for 
every new member you introduce) 

•Membership Certificate 
Send Cheque or Postal Order made payable to 
"FLIX" for £5.00 (Life) or €1.50 (12 months) to: 
FLIX DIRECT DISCOUNT CLUB 

Freepost, Congleton, Cheshire C W 1 2 1BR 
(All Software Guaranteed Originals) 

STOPPI" 
6 0 - 8 0 % RABATTN! 

VI K A N N U ERBJUDA ER ENGELSKA KONKURSLAGER TILL ABSOLUTA 
BOTTENPRISERIII 
P R O G R A M F I N N S FRAN BL.A F O U A N D E TILLVERKARE 
A & f j ARTIC BUGBYTE, CDS. CRL, CRYSTAL, DK'TRONICS, HI TECH. 
IMAGE, LOTHLORIEN, M I C R O M A N I A , M I C R O M E G A , M O G U L , PHIPPS, 
O C E A N , QUICKSILVA. R. SHEPARD, SINCLAIR, SOFTEK. VIRGIN. 
V ISIONS, VORTEX. ULTIMATE, PSS, LLAMASOFT, ALLIGATA. RABBIT, 
SOFTEK, SOLAR, STATESOFT, A N I R O G , M I C R O D E A L 

• • 
FYNDPAKET 1 
5 SPEL, 1 9 9 t -

FYNDPAKET 3 
15 SPEL. 

• • 
FYNDPAKET 2 
10 SPEL, 3 7 P s -

FYNDPAKET 4 
2 0 SPEL, 699:-

TILL F O U A N D E DATOR: 
• SPECTRUM • V l C - 2 0 • V I C - 6 4 • ATARI 
• ZX-81 • D R A G O N • ORIC • BBC 

EXTRA!!! 
V I D BESTALLNING I N O M 10 DAGAR ERHALLER D U GRATIS SUCCE-
KASSETTEN "SPELDORADO". 
(8 ST SVENSKA M A S K I N K O D S S P EL VARDE 149:- . ) 

M O M S & PORTO INGAR, INGET TILLKOMMER. 
OBSII I ENDAST ORIGINALKASSETTERII I 

N A M N 

ADRESS 

POSTADRESS . 

TELEFON 

VI AR EN A V S K A N D I N A V I E N S STORSTA DISTRIBUTORER 
AV H E M D A T O R P R O G R A M M E D DE LAGSTA PRISERNA 

VID K A T A L O G B E S T A L L N I N G V G . A N G E D A T O R S O R T O C H B I F O G A 5 : 
FOR PORTOT. 

SWESCOT 
BOX 213 

121 0 2 J O H A N N E S H O V 
SVERIGE 

08-39 27 00 
COMMODORE 64 . 
SOFTWARE 
Psytron. 
PSi Warrior £4.95 Of £2.95 e B C h 
Aztec, 
Ankh. 
Mr Robot £4.95 or £2.25 each 
Para's (Loth) 
Johnny Rob (Loth) 
Skull, 
Egbert 
AaarghHt 
Condor 
The Fabulous Wanda £5.95 or 

£1.50 each 
Spy vs Spy £4.95 
Valhalla £3.95 
Pilot (disc) £6.95 
Logo (disk) £6.95 
Sky Fox £7.75 
Sky Fox (disc) £10.75 
(0) Pindall Construction Set 
(Ariola) £12.75 
(O) Mail Order Monsters 
(Ariola) £12.75 
(0) Music Construction Sot 
(Ariota) £12.75 
<D) Seven Cities of Gold 
(Ariola) £12.75 
Intro to Basic Pt. 1 £4.95 
Commodore Music Maker £14.95 
Any of tho following Commodore 
Educational Progs £1.50 each 
BBC Mastormind 
Words. Words. Words 
Lets Count 
Robert Carriers Menu Planner 
computer Studies 
French 
History 
German 1 ' 
Ask tho Family 
Path Finder # 
Humpty Oumpty 
Depth Charge 
(All orders 75p p&p) 

PACK 22. Sports Pack Inc. 
Snooker. On the Ochc (darts), 
Olympics, St Andrews golf, Oerby 
Day. World Cup Football . . .£.. .£5.95 
OK Tronics keyboards £27.95 
Saga Emporer keyboards £39.95 
Wico Command Control 
Trackerballs £24.95 
Quick Shot II £7.95 
PACK 23. Android One. Android 
Two. T.L.L., Cyclone £7.50 
Add 50p p&p for packs. £1.50 for 
keyboards 

SPECTRUM SOFTWARE 
PACK 2. Set of five Sinclair Learn to 
Road series £5.96 
PACK 3. Vu Cole. Vu Filo, 
Vu 3 0 £6.95 
PACK 4. Ship of Doom. Plontet of 
Death, Espionage Island. Inca 
course. Embassy Assault, 
Transylvanian Tower £5.95 
PACK 14. 12 titles inc. 
Hexagonal Museum. Tanglod Web, 
Wizards Scroll. Dragon Slayer. Ore 
Island, The Swamp. Murder Hunt. 
Last Will and Testament. 
Commando. Operation Turtle. Earth 
Bound and Alter Earth £5.95 
PACK 15. 12 titles inc. 
Hidden City, The Sealed City, Rifts 
of Time and The Traveller. Time 
Quest. Crystal Quest. Urquahart 
Castlo. the Golden Sea of Zirun and 
Eye of Vartin. Moreby Jewels. To 
The Manor Born £5.95 
PACK 17. Horace goes Skiing. 
Chequered Flag, Chess. Make a 
Chip. Survival. Scrabble £4.95 
PACK 19. Doomdark's Rovenge 
(Beyond), Psytton (Beyond), Valhall 
(Beyond). 
PACK 20. Lothlorien Title inc. 
BiHy Bong, Two Gun Turtle. Micro 
Mouse. Beetle Mania. Bedlam 
Blaster, Grid Patrol £5.95 

LOGIC SALES 
6 M I D G A T E , PETERBOROUGH, C A M B S PE1 

Te lephone: (0733) 4 9 6 9 6 
1TN 

YOUR COMPUTER, NOVEMBE R 1985 30 ̂  



ADD-ON 
EXTRA 
LP-1 Lightpen 
CPC-464 or 6128 
Amstrad 
£19.95 
Simple to use menu driven 
software for tape or disc 
that works in Mode 1 in 4 
colours and Mode 0 in 16. 
Line drawing, box, circle 
and triangle facilities are 
provided as well as zoom 
and copying screens can 
be saved at either speed 
but dumping to printer is 
only on Amstrad's DMP1. 
A strategy game and use 
of the lightpen in your own 
programs instructions are 
Included. 

AMX Mouse 
Graphics Package 
Amstrad 
£79.95 
A conversion of the highly 
acclaimed BBC package 
for the Amstrad. For your 
money you get an art 
package, an Icon designer, 
and Basic extensions to 
allow you to use Mouse 
control in your own 
programs. Advanced 
Memory Systems are on 
0925 602959/602690. 

Delta 
Second Processor 
BBC 
£115 
This board consists of a 
65C2 processor and 
64K Ram. Watford claim 
that the board doubles the 
speed at which any 
program will run, and is 50 
per cent faster than the 
official Acorn version. They 
also claim complete 
software compatibility. 
Tel 0923 3774/40588. 

Pacesetter 
Interface/Controller 
Spectrum 
£ 14.95 
Space Invaders still zap 
you? Just can't get 
through that room in Jet 
Set Willy, well this could 
be the product you're 
looking for. You stick the 
Pacesetter in the back, and 
as well as a Kempston 
interface you have a 
control which allows you 
to slow a game down 
virtually to a standstill if 
desired. Any game which 
doesn't mess around with 
the interrupt procedures 
will respond to the 
treatment. Nidd Valley 
Micro are on (0423) 864488. 

HAR 
Camel 
Polyprint 
• Spectrum 
• Cambridge Microelectronics 
M £44.95 
NOT ANOTHER parallel interface! 
Yes, but this one's different. It 
will allow the usual LXist, LPrint 
and small screen copy — bit 
image, somewhat oval circle — 
like the well-tried Kempston but 
without the option to copy using 
the printer's character set. 

The customary and rather in-
substantial add-on box with 
through port has eight IK banks 
on Eprom, any 1K displacing the 
15-16K area of the Spectrum 
Rom containing English, French, 
German, Danish, Swedish, Italian 
and Spanish, and a bank to change 
Tasword 2's character set to any 
of these. 

It is specifically designed to be 
used with Epson's FX80, and 
Cambridge Microelectronics 
provide information to software 
switch the printer in conjunction 
with the character set changes. A 
list of addresses in Masterfile 
could thus be printed each in an 
appropriate character set. The 
unit is not cheap at £44.95 plus 
VAT. 

However, for the specialist who 
wants a number of foreign 
languages and who doesn't relish 
poking Tasword 2 — I've done it 
and it takes a very long time — it's 
very handy. And the nicely 
mapped bits of Eprom can be 
used for other purposes — instruc-
tions are given for saving the 
character sets first. Not a hack 
interface, then, but rather one for 
the professional user or 
enthusiast. Cambridge 

Microelectronics is on 0223 
314814. 

Lightpen 
• CPC-464 or 6128 
• DK'tronics 
M £24.95 
WITH THE right software, a 
lightpen is one of the most useful 
add-ons you can buy. Graphic 
design, control of games or 
business packages are all possible. 
So how does this offering from an 
established Spectrum hardware 
specialist measure up? 

On loading the screen uses 
Mode 0 to display the five main 
menu's which you can step 
forwards and backwards through 

_ ^ ^ M d g e M I c ™ 6 ^ 0 " ' " 

Rom card to select the various functions 
shown as small pictures or 
"icons". Screen's can be loaded or 
saved to cassette or disc although 
no catalogue function is provided. 

The graphic software is not 
protected so that you can transfer 
it to disc or alter the speed screens 
are saved at. Drawing on screen 
is possible in one of 10 colours 
and four thicknesses as well as a 
nice air brush facility, although 
the lightpen flickers slightly fine 
movement of the cross on screen 
can be filled with any of the 10 
colours but dark areas or 
backgrounds are best left till last 
as the pen has to be moved by the 
cursor keys across them. 

Other facilities allow you to 
draw curves, boxes and circles and 
place text horizontally or 
vertically. Areas of the screen can 
be duplicated, reduced or en-
larged in four set sizes. Fine detail 
can be achieved using the scratch 
pad which enlarges an area of the 
screen for editing of single pixels. 

A comprehensive and well 
written manual gives full details 
of printing screen's using them in 
your own programs and writing 
programs to use the lightpen. 

In conclusion a good hardware, 
software package that will appeal 
to most users especially the 
younger ones because of the use, 
of icon's. 

The lightpen is available from 
computer dealers or direct from 
DK'electronics on 0799 26350. 

• CPC-464 and 6128 
MArnor Ltd 
• £10.39 
IT'S A BUMPER month for 

Amstrad add-ons as independent 
manufacturers realise there is a 
serious market out there. Perhaps 
Alan Sugar's truck driver's do a 
little word processing on the side. 
This Rom board takes four Roms 
and plugs into Amor's Maxam 
assembler board; it's useless 
without it, but cheaper than the 
Micropower board. 

To go with the Rom board, 
Amor has launched two packages: 
Utopia, a utility package, and 
Protext, yet another word 
processor. Utopia might not 
transport you to paradise, but it 
does seek to patch up a few holes 
in the Amstrad operating system 
and the DOS. 

Many of the commands will be 
familiar to Beeb owners, with 
Help, Spool, Printon, Romoff and 
many more, it therefore comes as 
no surprise it is from the author 
of Toolkit for the Beeb. 

A particularly useful command 
is Romoff which allows any Roms 
you choose to be switched out. 
This saves you removing disc 
interfaces or other add-on's. 

Utopia is £26.04 for a 16K 
Rom, and Protext £34.74. Protext 
is a comprehensive word 
processor, with the usual format-
ting and printer control functions. 

In October's Hardware Hitllst page, Robcom was wrongly re/ered 
to as Robocom, a totally unrelated computer company. Robcom 
can be contacted on 01 209 0118. 
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351 
JOYSTICK 

1531 
DATA RECORDEI 

An ideal beginners pack which contains all you 
need for home computing, and includes 
Commodore Plus 4 Computer wi th full 6 0 K user 
memory (more than Sinclair 4 8 K and Acorn 
models), superb graphics, and electronic 
keyboard. Plus 1531 da ta recorder, joystick, 
and 6 FREE software programs. Normally 275.99 

MPS801 Printer . . 189.90 
M ' J ^ ^ ^ ^ C O M M O D O R E MPS803 Printer . . 249.99 
V ^ COMMODORE DPS1 101 Pr inter. . 399.99 
COMMODORE 1701 Colour Monitor 2 2 9 9 9 
AMSTRAD CPC464M Home Computer 239.99 
AMSTRAD CPC464C Home Computer 339.99 
ATARI Home Pock 199.88 
ATARI 130XE Diic Drive Pack 369 98 

1 19.90 
139.99 
199.99 
199.99 
199.99 
299.99 

99.90 
299.99 

TAKE IT AWAY NOW! 
With up to£1000 Instant Credit. 

FREE £500! 
Open a Laskys Charge Account* 
and you will get £500 worth of 

i / l i ovc t n IICA r l tMi 



AMSTRAD/BROTHER 
PACKAGE 

lotky* •tores ini 42 TOTTENHAM COURT ROAD 4 257 TOTTENHAM COURT ROAD • ABERDEEN 
• 8EXIEY HEATH • BIRMINGHAM • WENT CROSS • BRIGHTON • BRISTOL • BROMIEY 
• CAMBRIDGE • CARDIFF • CHATHAM • CHELTENHAM • CHESTER • COLCHESTER 
• COVENTRY • CRAWIEY • CROYDON • EALING • EDINBURGH • ENFIELD • EXETER 
• GLASGOW • GLOUCESTER • GUILDFORD • HARLOW • KINGSTON • LEEOS • LEICESTER 
• LEWI SHAM • LIVERPOOL (2 »lore>} • LUTON • MAIDSTONE • MANCHESTER (2 »»©«») 
• NEWCASTLE • NORTHAMPTON • NOTTINGHAM • OXFORD • PETERBOROUGH 
• PLYMOUTH • PRESTON • READING • RICHMOND • ROMFORD • SHEFFIELD • SLOUGH 
• SOUTHAMPTON • SOUTHEND • WATFORD • WOLVERHAMPTON • YORK 
• (•»! fnt. Promt* 1, ol'n p̂xKong ony •<•» ol t oikyi )*5M dntw ibot yov <oM bovflfct (K. hih prodvtl <Uop«' 
lotofty toll bock 7 6oy\. pW'M «o pay ifc. HU—k* ' Ivy <m tody* CW®. A«o*»»t *g Co»>> CI 39 
0>pe»» C34 Moodily of £13 AM 31 3% VonobU WniiwdiMKliww)̂  Svbf»<i to uotut lo.iy» on nrtjl 
txotan Prx« cord & hmm oI «o p<«u All tvbf<i «o Ovodob.Mv All pnc« «wf<.«4. VAT No indKOKx- n o< 
.i mtont <o b. 8"®"- *<•' "loftbond*. bo« b»«n oNond of ill 'ongtftoi prica' fo» a C0ftt*v0vi ponod o* not l.u ifcoo 28 doyt m 

hi mcntfci 

COMMODORE PLUS 4 
64K HOME/OFFICE PACK 
• Built-in business programs - word processing, database, 

spreadsheet ana business graphics 
• 1551 disc drive 175K capaci ty 
• MPS803 printer 
• Full size qwerty keyboard 

ALL Y O U NEED FOR SERIOUS H O M E 
A N D BUSINESS C O M P U T I N G 

Norma l l y 5 9 9 . 9 5 . . . 
. • . NOW AN UNBELIEVABLE 

OR ONLY £12 PER MONTH* 

AMSTRAD CPC464M 
• 64K memory 

Built-in data recorder 

Normally 4 1 9 . 9 8 . . . 
N O W A N U N B E L I E V A B L E 

Green screen monitor 

BROTHER 1009 
PARALLEL PRINTER 
• 50 characters per second 
• Prints on roll, sheet or fan 

folded paper 

339-98 
OR O N L Y £ 1 3 PER MONTH* 

(APR 3 1 . 3 % ) 

PACKAGE AVAILABLE WITH COLOUR MONITOR 439.98 



WHAT TO BUY 
FOR CHRISTMAS 
THIS CHRISTMAS may well be a bonanza for 

manufacturers and consumers alike. 
Competition is likely to be extremely fierce with 
attractive deals on offer from most micro 
makers. Next month, we'll examine budget 
micro's making a bid for pride of place in the 
Christmas stocking, this month we turn the 
spotlight on some more up-market machines in 
the price range of £180 and upwards which 
loosly come under the heading of home micro. 

These range from the QL at its new highly 
competitive price of £199 all the way up to the 
ACT FIE and the recently announced Atari 
ST. 

The table gives an outline specification of the 
10 contenders. When talking about price, you 
must bear in mind what you get for your 
money. Many micros in this price range come 
complete with some form of storage, and 
perhaps a monitor or mouse. Next comes the 
amount of read only memory (Rom), random 
access memory (Ram), the type of processor and 
the speed at which it runs. 

The amount of Rom gives $ome idea of the 
power of the machine's operating system and 
resident language, although it must be stressed 
that in the case of the Einstein and the 
PCW8256, the language is loaded in from disc 
after power-up. 

Machine 

Amstrad 
PCW8256 

Amat'iwJ 
CPC6126 

Amstrad 
CPC464 

Acorn 
BBC'28 

Enlefpns* 

Price 
Memory Wspley 
& processor 

Sound Ports 

Lee Padden tests 
possible Xmas presents. 

The figure for the Atari ST is provisional as 
the operating system is still being finalised at 
the moment, so it is only available on disc and 
not in Rom. Atari intend to produce a 260ST 
in the new year once the operating system has 
been sorted out, and this may well be around 
the £600 mark. 

The processor and speed give some idea of 
the raw power of the system, although this is 
only a very approximate guide, ie despite the 
QL running a more advanced processor at twice 
the speed, its Basic is still slower than the BBC 
128. 

Graphics are still harder to be objective about. 
The figures given are the maximum in all cases. 
Usually, in order to get very high resolution 
graphics, colour or memory has to be sacrificed. 
It is also impossible to read 80 column text on 
a domestic TV. 

The QL, FIE and 8256 have no sound save 
a very basic beep, usually to indicate a mistake 
of some variety. The rest either go with the ever 
popular General Instruments chip, which has 
a large, if not terribly subtle repetoire, or go 

Ksyt>oa>d 

C460 inc 
mono 
monitor 
pnnter & 3" 
disc drive 
t3W >nc 
OOkHII 
monitor 
pfint»« & y 
d.sc drive 

€290 «C 
colour 
monitor & 
cassette 

256K. Bam 

Z80A at 
4MM 

128K Ram 
48K Rom 
Z80A at 
4MTU 

90 x 32 Text 
720x25® 
Graph Mono 

80 x 25 Toxt 
040 x 200 
Graph 
16 Col 

Beep 

voices 

Fu» travel 4 
(unction • 
WP 

JOYSIK*. JST** 101-nct iOTW 
numbei keys 

RS232 CPlM. WP. ««d GSX 
bundlad 

£499 

i2*9 + 
joystick 

32K Rom 
64K RAM 
Z80A at 
4Mttt 

12&K Ram 
46K Rom 
6502 4MW 

i28KRam 
96K Rom 
6502 at 
4MH; 

80x» Texl 
6*0 x 200 
Graph 
16 Col 

» x 32 Text 
640x256 
Graph 
16 Cot 
80x25 Text 
672x512 
Graph 
254 Col 

3 voices 

sound 

joystick. 
printer, 
sound 

RS232. 
rvpooch I.Qht 
pen, TV 
modulator 

Games. oUHtkee and 
business profls 
OuaMty mue" . 
improved .ecently 

Full tra*«l 10 
function! 
number keys 

RS232. 
speech light ditto 
pan. TV modulator 

3 voices 
(llterinfl & 
modulation 

3 voices 
tillering 
ato»eo 

R$423. Pnht Full " ^ S S 
RGB. d.sc. 
loysticn 

tunc key* 

Prints. RGB Memwana 
loyStlcK. net type. « tunc 
cartridge 

speech 
2nd 
processor 
mouse, net. 
Oisc drive 

Lots ol utilities and 
business, lew games 

very Utile, mostly 
poor conversion 

J199 mc 
microdrives 

Ccxnmodoro €289 
C128 

80x25 Text 
512x192 
Graph 
16 Col 
80x25 Text 
840 x 200 

Ata r i 520 
ST 

Tatung 
Einstein 

C750 lAO 
3V» disc • 
mouse • 
mono 
monitor 
€499 inc 3" 
disc • 
momo moo 

£685 inc 
3*' disc 

128K Ram 
46K Rom 
oacotiai 
8Mhi 
128* Rarti 
64K Rom 
660? 1 or 2 Orach 
Mh* 16 Cot teco» 
5l2KRarn 80 x 25 Text 

Beep 

3 voices 
nitei 
modulate 

3 voices 

RGB. Net 
Cartridge 
2 xRS232 

Video, cart 
send, user 
lOystlchs 

RS232. 

1«K Rom 
68000 at 
8Mhx • 

80K Ham 
UK Rom 
2 8 0 * at 
4Mhr 
256K Ram 
32* Rom 
6086 at 5 
Mhj 

640x400 
Graph 
512 Col 

40*24 Text 
256x 192 
Graph 
16 Cot 
80x24 text 
640 x 256 
grac* 
16 Cot 

mid! m. out K>y»tw* 4WU s u . 

Membrane 
type. 
4 tunc. Keys 

Full Travel. 
4 Func. 
number key* 

Full travel 
10 Func • 
number keys 

j a r - txsxxr j - j y * * " 
Oisc drive 
modem l.tfit can ~n nv>»l CM 
pen. mou&e sottw»e 

Business and games 
soil ware in 
p»epe»at»on 

Hard disc 
modem 

3 voices 

Beep 

Net. disc, 
printer, a/d 
RS232 

Full travel 7 
(uric keys 

80 column 
displayd 

Piinlor Full travel 
TO232. RGB 10 tunc * number keys 

Hard disc 
modem 

Not much good 
soli-are 

M»niy business runs 
MS/OOS. and BBC 
basic progs 

Sinclair OL 

Amstrad CPC-464 

Commodore C128 

PC W-8256 
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for something a little more upmarket in the way 
of filtering and modulation. 

Ports are a problem. Most peripherals such 
as disc drives, joysticks, printers and modems 
have a recognised standard port, which it seems 
micro makers do their best to avoid. Still, at 
leas this is some progress from the "leave pan 
of the circuit board hanging out the back" 
approach common in cheaper machines. 

The much maligned RS-232 interface is a 
case in point. Only the Atari has a "proper" 
25 way connector. The BBC uses an RS-423 
interface, which does the job, given the 
appropriate lead, but the QL uses a totally non-
standard format, using phone-type plugs. Most 
joystick ports are of the "Atari" style nine pin 
format, the Enterprise needs an adapter. All 
except the Einstein, QL and Apricot have a 
cassette interface. Most machines also have an 
expansion port, but this is of little use to the 
average user. 

You should certainly approach claims that 
these ports are standard with a fair degree of 
scepticism, and work out the real cost of 
attaching any gadgets you've got your eye on. 

Keyboards are not usually a problem in this 
price range. With the possible exception of the 
Enterprise, the Einstein and the QL there 
should be few complaints. The BBC in 
particular has attracted warm praise from key 
bashers everywhere. The table mentions extra 
functions keys available over and above the 
Qwerty set, the obligatory shift, delete and 
escape keys. A numeric keypad can often speed 
up data entry. 

One unique problem with the FIE is the 
keyboard is coupled to the main unit not by a 
cable, but by an infra red link, so you have to 
keep a nice tidy desk for this one. 

Peripheral availability is rarely a problem 
with established micro's like the BBC, and most 
manufacturers give their machines hardware 
support. 

If an RS-232 add-on is available, the machine 
should be able to use most modems, assuming 
suitable software is available. 
One of the most important factors when 
choosing a micro is software. After all, unless 
you're going to get down to programming the 
thing yourself, how good the machine seems 
to be to you will largely depend on how good 
the available software is. Many a potentially 
good machine has ended up on the scrap heap 
for want of good software. It is always difficult 
to gauge how good software support is likely 
to be for a new machine. 

PCW8256: A specialised word processor 
rather than a true home Micro, amazing value 
for money, no resident Basic, monochrome low 
res graphics. Bundled software includes Dr 
Logo, CP/M +, and GSX — a graphic system. 

CPC6128: Possibly the best all round buy 
this Christmas for someone who wants to get 
into computers, has a bit of word processing 
or data handling to do and is not averse to 
playing the odd game. Hard to fault at the price. 
Easy to use, fast Basic, rather rudimentary disc 
system, and a flood of interesting peripherals 
arriving. 

BBC 128: Looking a bit long in the tooth 
now, Beeb has changed little since its launch 
over three years ago. It has a massive cult 
following among hardware freaks. Software is 
rather patchy with the odd really stunning title 
among the froth. Perhaps the sudden expansion 

micro getting the most column inches devoted 
to it at the moment. If it's all true, with a user 
friendly operating system, MIDI and superb 
graphics, it'll be a huge hit. 

Commodore C128: As yet it isn't certain 
this will be around in time for Christmas. 
Compatible with all CBM-64 software, with 
CP/M thrown in for good measure, it has 
superceded the C64 in the States, and 
presumably will do here as well, once 
Commodore have got rid of their stocks of 
CBM-64's. May well be a good compromise 
between a business and games machine. 

Sinclair QL: Virtually given up for dead 
after an apparantly never ending scries of 
teething troubles, the price cut and the new 
improved versions of the bundled software 
might just rescue this one from the realms of 
academic curiosity piece. Slow and cumbersome 
Basic, awful keyboard, and of course 
Micredrives. Monitor be specially adapted. 
Amstrad CPC464: Older brother of the 6128, 
it suffers in comparison. But if £300 is your 
absolute limit, and you're happy with cassetcs, 
you could do a lot worse. If you want a printer, 
make sure its the new 2000 rather than the 
awful DMP1. , ; • 

in memory will stimulate the software market 
a bit. The best machine for communications. 

Enterprise 128: First rumoured to be on 
the way in 1983, after a long gestation, it was 
virtually stillborn. May still recover given a stiff 
transfusion of good software. Technically 
superb, it probably represents the end of the 
line in the evolution of the eight bit home 
micro. 

Act FIE: A cut down version of Apricot's 
highly successful F1 business machine, it will 
not only run Apricot's range of business 
software, but also most programs written in 
BBC Basic in a bid for the education market. 
Runs MS-DOS, the most widely used PC 
operating system. 

Einstein: While by no means a bad machine, 
the Einstein has been unable to make much of 
an impression on the market and has little third 
party software support. A bit bulky, it runs 
CP/M but needs an add on 80 column graphics 
board to give it full compatibility. Disc software 
on the pricy side. 

Atari 520 ST: Very much an unknown 
quantity at this stage, possibly a better bet for 
next Christmas. Still, if you must have the best 
set of wheels on the street, this is definitely the 

Above: Atari 520 ST. Below: Enterprise 
128. Below right: Amstrad CPC 128. 
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fight the struggle can end in dead-
lock, rejection or burnout. If you 
die, a whole load of static comes 
up on the scrccn followed by the 
message "Transmission 
terminated". Another nice touch 
of sophistication in this program. 

There arc 24 classes of robot. 
Each has its own personality — 
the 476s are very aggressive and 
hang round in gangs quite often 
shooting each other if they get 
carried away — but they are no-
where near as mean as the 711s 
which pack disrupters capable of 
blowing up everything in the 
vicinity. 

The toughest robot of all is the 
999. The only way to take this out 
is to take it over. It is, however, 
very resistant to your influence so 
transfer to another robot before it 
rejects you — there is no lonelier 
feeling than turning back into a 
001 on a deck full of 716s, except 
possibly catching a train from 
Shrewsbury which turns out to be 
full of West Ham supporters. 

When the last droid on a deck 
is eliminated the deck lights go 
out and the strange background 
warbling noise — which sounds 
like someone calling "here, kitty-
kitty" dies away and you score 
bonus points. 

With over 400 screens of play-
ing area and 20 decks at £7.95, 
there are eight spaceships, plenty 
for your money. Hewson has 
come up with the goods just when 
some of its fellow little league 
colleagues seem to be nightshades 
of their former selves. 
Paul Bond. 

(continued on page 39) 

Andrew Bray brook. 

Andrew Braybrook, author 
of Paradroid, first started 
games programming the 
hard way — In Cobol on a 
mainframe, when working 
as an accounting packages 
analyst/programmer at 
Marconi in Chelmsford. 
Pioneering real-time 
computer games with 
Space Invaders built out of 
greater-than/less-than 
signs was good schooling 
for getting the best out of 
the Commodore 64. "On 
the mainframes there were 
no real graphic facilities, 
and the action only took 
place when you tapped a. 
key. That Space Invaders 
game as the first one at 
Marconi that went on 
playing by itself." 

Initially the Paradroid 
backdrop was planned to 
be a plain blueprint, but 
Hewson decided this 
would look too primitive. 
Having experimented with 
a pressed metal title 
screen, Andrew extended 
the concept to one deck, 
then to the whole ship. 

How did the game's 
transfer sequence come 
about? " I couldn't think 
how to show the takeover 
so I thought of making a 
little game out of It. Steve 
(Turner) was playing about 
with one of those logic 
circuit designing programs 
on the Spectrum and I 
thought I can use this." 

And the smooth-etc 
scrolling? "It doesn't scroll 
the screen as such. You 
would need to access all 
the screen area. We found 
that's OK if you just go up 
and down or left and right 
but if you go diagonally 
you get a sort of step 
effect. So we refresh the 
whole of the screen all of 
the time, 17 times a 
second." Takeover sequence — you'll need to think fast. 

M CBM-64 
• Hewson Consultants 
• Shoot-'em-up 
• £7.95 
• • • • • 

IS PROBABLY the most 

original and striking game to 
appear from a dark horse software 
house since Llamasoft released 
Gridrunner. And it is far more 
than just a shoot-'em-up, though 
a certain amount of zapping is 
essential to survival in this highly 
addictive game. 

Your paradroid materialises on 
board a space freighter where 
mutiny if rife among the robots. 
Your job is to clear each deck of 
the dissident droids. You can 
cither shoot them in the tradi-
tional way or take them over. You 
start out as a humble 001 
influence device but you can work 
your way up through the social 
scale by taking over insignificant 
123 disposal droids, 249 servants 
all the way up into the eight or 
nine hundreds. All the different 
types of droid are represented on 
the main screen as floating 
numbered globes, but when you 
taken one over you get a portrait 
of the machine you are and the 
one you are about to become 
together with specifications. 

The takeover sequence is highly 
original and calls for a deal of 
quick thinking and pattern 
recognition. First you centre your 
joystick — your current host 
changes colour, then crash into 
your proposed victim. The 
description scrccn appears, 
followed by a screen depicting the 
logic circuits of the two machines 
divided by a central segmented 
column. 

The deck plan. 

Portrait and specification. 
By moving the joystick up and 

down and firing charges along the 
circuits the aim is to turn the 
central column to the colour 
representing your side of the 
screen. If the victim puts up a 
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Interactive 
Basic 
Programming 
ZX Spectrum 
Eigen Software 
Educational 
£9.95 
• • • 

A very useful set of four 
cassettes which instead of 
letting books blow your 
mind, allow your computer 
to do it for you. Permitting 
you to type in and program 
normally while IBP is 
resident in the machine, it 
tries very hard to be a 
blow-by-blow introduction 
to hands-on home 
computing. 

I think you would have 
to hang on to your manual 
— I'm sure most real 
novices need to have it 
pointed out to them that 
there actually Is a Beep • 
key, and if you try to type 
in Beep, all you get is 
Border BBB, because there 
are so many other keys to 
press first. 

But common sense 
permitting, this looks like 
a very useful guide for 
beginners provided they 
can find a human to help 
them out when they're 
really stuck. 

Seventh 
Cavalry 
ZX Spectrum 
Strategy game 
Black Knight 
£3.50 
• * 

For only £3.50 you don't 
expect to get wonderful 
moving graphics. This 
gives you basic map 
screen display with very 
slow-responding 
commands. Your troop 
units are represented by 
letters of the alphabet. 

Watch out for the letter 1 
as this stands for, guess 
what, Indians: it streaks 
across the screen and 
massacres all the 
Bluebellies. Good luck to 
'em, 1 say. 

(continued from page 37) 

Stealth 
MCBM-64 
• Ariolasoft 
MStrafe-'emup 
M£9.95 
• • • • 

BUCK ROGERS, EAT your heart 

out. Broderbund's Stealth, now 
available from Ariolasoft in the 
United Kingdom, takes the fast-
scrolling-flying-straight-down-a-
corridor-shooting-at-things format 
and turns it into quite an addictive 
scenario. The scrccn display 
depicts the rear view of your 
fighter as it hares at zero feet 
across the hostile landscape. 

In the distance the dark tower 
casts gloom over the future of 
your once-proud people. You 
must blow it up so that they can 
go back to their former cultural 
pursuits of bean-eating and 
watching "V" instead of cowering 
in the bunker. 

You can bank left and right but 
you cannot change altitude. 
Nevertheless, the sensation of 
speed and manoeuvre is exhilar-
ating. You can despatch bunkers, 
tanks and scouts with gusto and 
a well-placed rocket. Past the third 
level you come under attack from 
heat-seeking missiles which you 
can dodge by veering to port. At 
the fourth level, fighters come at 
you and dormant volcanoes start 
to figure prominently as features 
of the landscape. On the elusive 
fifth level these spew forth lava 
and present a general traffic 
hazard. 

The scouts are particularly 
interesting. They bounce down 
from the sky, accompanied by a 
ground shadow and then zoom up 
again, adding a bit more pers-
pective to what might otherwise 
be rather flat visually. 

A couple of rather pale attempts 
at this kind of thing appeared on 
Dragons and Commodores 18 
months back, followed by the 
release of the actual Buck Rogers 
game by which they were 
inspired. I am sure the concept 
could be stretched a little further 
but this is one of the most play-
able variations I have 
encountered. 
Paul Bond. 

SOFTWi 

Donald goes shopping. 

Duck's 
Playground 
MCBM-64 
• Transatlantic Simulations 
• Educational 
• £9.95 
• • • 

THOSE BOYS at Centresoft again, 

cunningly launching a new label 
to cover up the fact they're taking 
over the entire software market. 
The spurious reason behind this 
is that the new label is aimed at 
a younger market. 

This game sets out to teach 
I youngsters the basic ideas of 
work, money, and buying things 
with money to build a playground 
— all good sound stuff which will 
doubtless come in handy in 
Reaganite America. 

There are four different jobs to 
try your hand at, fruit packing, 
cargo handling, stacking shelves 
and signalman. You book Donald 
in for a shift from one to five 
minutes, and perform the various 
tasks. You get paid on a strict 
productivity basis — with no tea 
breaks. 

After that, its off to Goofy's 
junk store, or Minnie's hardware 
store, to buy slides, ropes, ladders 
and so on for the Playground. 
After you've picked the item you 
want, you have to profer the 
correct change. > 

All this is done with pretty 3D 
graphics showing the various 
cartoon characters strolling 
around the screen. There is no 
real aim, in the sense of finishing 

point, and no high score, but it 
has a certain amount of charm, 
and will doubtless appeal to the 
5-7 age group it is aimed at, and 
might actually teach something, 
like if you vacuum the living 
room, you might get a pocket 
money raise. Could this be the 
start of education programs which 
actually keep their audience 
switched on long enough to teach 
them something? 
Lee Paddon. 

Blast 
Compiler 
• Spectrum 48K 
• OCS 
• Utility 
• £26.95 

• • • • 

THE IDEA of writing a game in 
Basic and then getting some dumb 
compiler to speed it up for you is 
enough to make some machine 
code purists take to the veil. But, 
for the rest of us, this utility could 
put an end to long nights hunting 
for an elusive bug which resets the 
machine when you shoot the fifth 
invader from the left on the third 
screen. There have been several 
Spectrum compilers before, but 
none have claimed to be as com-
prehensive as this. 

On loading up, you are greeted 
with the cheery message that 
around 2K of the memory is free. 
So, any program to be compiled 
must be loaded section by sea ion, 
compiled, and then saved; Micro-
drives are a must here. You can 
either compile into machine code, 
or p-code. P-code has the advantage 

(continued on page 41) 
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Star* 
chart 
Elevator 
ZX Spectrum 
Platform game 
Black Knight 
£3.50 
• • 

The horrible Turling 
dromes have planted 15 
time bombs in the kind of 
architecture you only find 
in platform games. Defuse 
the bombs in the correct 
order and in the specified 
time. 

A faithful recreation of 
the early days of home 
computer gaming at a not 
appreciably reduced price. 
You have been warned. 

Highway 
Encounter 
Amstrad 
CPC-464 
Amstrad CPC-464 
Vortex 
Arcade adventure 
£8.95 
• • • • • 

Brilliant Spectrum game re-
implemented for the 464, 
enough to make you hang 
on to the old machine 
instead of rushing out and 
buying a complete 
wordprocessing system. 
You guide a crocodile of 
demented dalekoids up a 
Zaxxonesque 3D highway 
through zones of 
increasing hostility from 
totally indescribable 
things. 

As lead droid you must 
defend the rest of them 
until you get your ultimate 
weapon into the final zone 
and drive these monsters 
from the planet's surface. 

Lords of 
Midnight 
Amstrad 
Am so ft 
Adventure 
£9.95 
• • • • • 

Even a year after the 
launch of the Spectrum 
version, this game still 
looks state-of-the-art. You 
have to defeat the forces 
of evil by either going on a 
quest or recruiting a huge 
army and defeating them 
in battle. 

(continued from page 39) 
of being more compact than 
machine code, or even sometimes 
Basic, and, as an undocumented 
language, may be fairly secure 
against hacking. 

However, it is slower; for this 
reason, sections of the program can 
be compiled into machine code. 
Obviously there arc some things 
which are best done in machine 
code, and Blast allows users to call 
machine-code subroutines, and will 
compile user extensions to Basic. 
The package is supposed to contain 
extra Basic commands, but these 
have been left out due to space; but 
you do get a useful toolbox of edit-
ing commands. 

It is difficult to gauge the per-
formance of this program. OCS 
claim that speed improvements of 
up to 40 jimes are possible. This 
obviously depends on the length of 
the program, the amount of cal-
culation, and the way the program 
is written. The manual is currently 
undergoing revision, but the ver-
sion with the review copy was hard 
work. Despite this, it seems that 
Blast has lived up to expectations, 
and is by far the best Spectrum 
compiler on the market. OCS is on 
0993 812700. 
Lee Paddon 

Astro-Clone 
• Spectrum 
• Hewson Consultants 
• Arcade adventure 
• £7.35 

• • • • 

ANOTHER GEM from Hewson 
matches variety of gameplay with 
excellent animated graphics. 
Supposedly the third pan of Steve 
Turner's Dragontorc trilogy, it is 
obviously something quite 
different, but is none the worse 
for that. The game is split into 
strategic, space combat and 
ground combat phases. The 
ground combat phase is where 
you are on the opening screen, 
with your Astro-Clone in his two-
room spaceship. 

On the lower part of the screen 
lies the control panel. To the left 
is an icon panel; this tells you 
what effect the joystick has at any 
point in the game. There is a 
message scrccn next to this, and 
to the right of this two square alert 
lights. The top one goes red to 
draw your attention to the 
message screen. The lower one 
goes yellow if those old Hewson 
bugbears the Seiddab are in the 
next room, red if they join you. 

Your mission is to destroy the 
main launch computers in all the 
Seiddab bases to gain control of 
the stargate sectors shown on the 
strategic map. But before you 
access the strategic phase you 

must take off, enter the space 
phase — a Defender-style 
sequence and eithe. dock with a 
Sciddab starbase or slip through 
the pulsing diamond stargate to 
another sector. Either way you 
have to destroy all the Sciddab 
cruisers first. 

If you fly through the stargate, 
you enter the strategic'phase. If 
you dock with a starbase, you 
enter the ground combat phase 
again. In ground phase you have 
four modes, selection, movement, 
arm and laser. The arm mode is 
quite a nifty bit of programming 
which allows you to control and 
throw objects in a way unique to 
this game. 

The game requires tortuous 
problem-solving capabilities — 
you need to be able to figure out 
that if you pass the Gravimag over 
the grating in room 8 a sonic key 
appears, for starters. And since 
the location of seven of the star-
bases change every time the game 
is played, the game is always 
slightly different. Publishing a 
solution for this game is going to 
be a bit more complicated than it 
is for something like Nodes of 
Yesod. 

Hewson have excelled them-
selves once again — full credit to 
Steve Turner for producing a 
game that is destined to become 
one of the cult non-Ultimate 
adventure games at Christmas. If 
only because they've actually 
brought the game out, unlike 
some of their more flashy big 
brothers who arc good on hype 
but slow on delivery. 
Paul Bond. 

Get your kicks with Karateka. 

Karateka 
MCBM-64 
• Ariolasoft 
• Martial arts game 
M£9.95 
• * • 

WAY OF the Exploding Fist it 
isn't, but Karateka has plenty of 
Oriental charm. Of particular note 
is the film-like narrative 
technique: a kind of story is told 
in the preamble to each fight 
sequence — wc sec Princess 
Mariko thrown into the dungeons 
by the evil Akuma, and in later 
sequences wc see Akuma sending 
his henchmen out to work you 
over as you try to rescue the 
unfortunate girl. 

As rescuer and henchmen 
approach each other the hypothe-
tical camera cuts between them 
until they appear on the same 
screen. You can shorten this 
process by running forward but 
it's not advisable as a good kick 
in the running mode floors you 
completely. 

And here wc encounter a major 
gripe concerning this program. 
Obviously not wishing to endure 
the blood, sweat and tears not to 
mention time consumed in 

(continued on page 43) 
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Star* 
chart 
Duckworth 
Highway Code 
ZX Spectrum 
Duckworth 
Educational 
£11.95 
• • 

Competent enough 
question and answer 
program, though questions 
along the lines of is it a 
good idea to drive with 
badly-maintained brakes? 
tend to rather lead the 
user to the correct answer. 

The package contains 
two programs to test and 
Improve your knowledge of 
the highway code, from 
the points of view of 
pedestrian and road user, 
together with special rules 
for cyclists. Prepared with 
the co-operation of 
Thames Valley Police 

The Castles of 
Doctor Creep 
CBM-64 
Platform game 
Ariolasoft 
£9.95 
• • 

House hunting is no fun 
anywhere, let alone in 
Transylvania. You've made 
an appointment to visit 13 
of evil landlord Dr Creep's 
castles with a view to 
purchase. 

Not a wonderfully 
original setting for a 
standard platform game. 
But if you like roaming 
apres of haunted east 
wings then this game will 
certainly give you value for 
money. 

The only catch is that 
it's unexciting to play — 
mapping out a whole 
castle so that you can 
escape requires a lot of to-
Ing and fro-ing and 
repetition. 

Mummies and 
Frankenstein monsters 
hamper progress, together 
with plenty of very un-
supernatural-looking ray 
guns and force fields. 

Despite the large 
number of castles to 
choose from all the rooms 
are made up of the same 
components — trapdoors, 
ladders, doors and sliding 
poles. 

Marginally more 
enjoyable than moving 
house in real life. 

(continued from page 41) 
producing the excellent tape 
version of Ariolasoft's Skyfox, the 
cassette version of the game is 
rather hastily implemented. Every 
time you lose, you must reload. A 
highly depressing experience — 
especially if you do something 
really dumb, like walk backwards 
off the cliff at the beginning of the 
opening sequence. I was only 
testing the joystick, guv. It takes 
two and one quarter minutes to 
reload the game — enough time 
to play a track off your latest 
Durutti Column album. 

Anyway, if you manage not to 
fall off the cliff, a member of the 
local meat-squad turns up and 
starts chopping away at you. The 
animation of the figures is slower 
and more graceful than that in 
Melbourne House's Fist, but they 
are smaller, and there is less in the 
way of sound. The type of blow 
is restricted to kick and punch, 
controlled by how you squeeze the 
joystick button; the stick itself 
controls altitude of kick — high, 
middle, low. 

You can withstand only a 
limited number of hits from your 
opponent. The row of red arrows 
across the base of the scrccn 
indicates how much stamina you 
have left. Every time he hits you, 
you lose an arrow. Conversely, the 
blue arrows on the left of the 
scrccn gauge his strength. Each 
guard wears different headgear 
and has a different fighting style. 

Once you cross the porch the 
scenario shifts indoors. This also 
means loading a new section of 
the game. Here more of the same 
goes on except that the warlord's 
pet eagle has a go at you as well. 
So the moral of the story here is 
— watch the birdy. 
Paul Bond. 

Fight Night 
• CBM-64 
• US Gold 
• Boxing Game 
• £9.95 
• • • • 
THE WELTER of boxing games 

continues unabated. First the 
crisp job of Rocco, then the 
swinging upper cut of Frank 
Bruno, but US Gold reckons it 
can deliver the knock out blow 
with Fight Night, despite the 
rather punch drunk nature of the 
market. 

Once the game loads, you are 
faced with a menu. You can 
"construct" a boxer, train him, do 
a bit of sparring, take on a series 
of progressively tougher 
challenges, or fight a tournament, 
several players taking one boxer 
each. 

The important pan of construc-
tion is to decide whether to make 
your jab or body blow hardest, 
and which part of your body can 
take the most punishment. You 
also get to choose the colour of 
your trunks and even skin 
(including blue, presumably to 
cater for any aliens who might 
care for a bout or two). 

The actual fight simulation is 
probably the pick of the bunch. 
From the ring side seat view, the 
boxers move back and fonh, move 
their guard up and down, punch 
and jab. This is no slugfest either, 
timing is all imponant. Landing 
a blow has a number of imponant 
effects, it scores you points, it 
decreases your opponent's 
endurance, and it puts him off his 
punch, so a flurry of punches can 
have a devastating affect, each 
new punch sending the opponent 
reeling. Obviously the punch has 
far less effect if blocked by the 
opponent's guard, and it is also 
affected by what the opponent 
was doing at the time, stepping 
out, moving in or punching. 

There arc three three minute 
rounds, and if no one can deliver 
a knock out in that time, a 
decision is given on points. The 
animation is very nice, with 
boxers reeling from the punches, 
and the computer controlled 
characters have a "special" punch 
which is great fun to watch (from 
a safe distance). 

Well, Harry, perhaps not a, 
knock out, but I'd say that I've got 
this one winning all the later 
rounds after getting away rather 
slowly and coming out on top in 
the end. A real contender for the 
title. 

Lee Paddon. 

Racing 
Destruction 
Set 
• CBM-64 
• Ariolasoft 
• Race Game 
M £12.95 
• • • 

REMEMBER SCALEXTRIC? YOU 

probably had more fun designing 
and building the track than 
actually racing. The cars kept 
coming off and ending up as a pile 
of twisted plastic against the 
skirting board, or worse, you'd get 
a short circuit and the transformer 
would blow up. Well, this game 
is rather similar, most of the effort 
goes into designing the track, with 
cufves, cross overs, jumps, flyover 
and so on. You can also customise 
the car, anything from a fully 
fledged racing machine to a 
Morris Traveller. 

But then you get to the actual 
racing bit. A split screen, one or 
two players, a plan view of the 
road! I'm afraid this will take a lot 
of selling to the Pole Position 
fraternity, used to an over-the-
shouldcr view. Despite this, it's 
quite fun, with the usual 
accelerate, brake and steer. 

The jumps are a nice feature, 
you have to approach these at just 
(continued on page 45) 
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Endorsed by Geoff Capes, 
Olympic shot putter, World 

and European Strongman and 
World Highland Games 

Champion. 
* On-screen training on weights or 

iron bars. 

* Continuous individual muscle fitness display. 
* Skill Levels and Hall of Fame. 

* SIX exciting and demanding challenges 
to be overcome. 

TRUCK PULL 
OR TUG OF WAR. 

CAR ROLLING. 
BARREL LOADING. 
FAIRGROUND BELL 
LOG CHOPPING. 
WRESTLING. 

A v j * * A ! from all leocJng software retaken OR order 
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48K Spect tun £795 ALL OTHERS £ 8 9 5 
C8M 64 d h c C 14.95 
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Martech is the resrstered trade mark of Software Communications Umited 
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48K SPECTRUM • COMMODORE 64 • BBC B' • ELECTRON • AMSTRAD • MSX 

SKILL, STRATEGY, TIMING . . . NOT JUST ANOTHER JOYSTICK BASH! 



Star* 
chart 
Xcel 
Spectrum 48K 
Program Tecniques 
Shoot-'em-up 
£ 7.95 
• • • 

After one of the prettiest 
loading screens in 
Spectrum history, you 
would expect a pretty 
devastating game. A log 
zaps in from both sides of 
the screen, wow, this must 
be some game, you start 
orbiting a planet ready to 
whiz down onto the 
surface for a dazzing 3D 
shoot-'em-up, right? Sorry, 
wrong. 

As long as you don't 
actually try to play this 
game, you might think It 
was something pretty 
special, but underneath it 
all is a sort of cross 
between Zalaga, Galaxians, 
and every other shoot-'em-
up all the way back to 
Space Invaders. There is a 
spurious plot and a lot of 
spurious alien writing 
which you're meant to pick 
up clues from, but the 
guts of the game are to 
shoot anything that moves,-
or, on other screens, avoid 
the trees —• simple really. 

Ace 
Commodore 64 
Cascade 
Fight emulator 
£ 9.95 
• • • 

When Air Combat Emulator 
was released for the C-16, 
it filled a need for 
software, let alone flight 
simulators for that 
machine. It's up against 
tougher competition on the 
CBM-64, so a few more 
goodies have been 
Injected into this fight and 
fly scenario. You can brush 
up your in-flight refuelling 
and choose different 
weather conditions. There 
are ground and naval 
targets as well as hostile 
fighters. It has a co-pilot 
option and synthesised 
speech which keeps the 
crew informed as to their 
status. One guy does all 
the flying and the other 
does weapons control. 
Tanks, helicopters, SAM 
sites, all the fun of a 
serious deterioration in 
East-West relations is 
here. 

(continued from page 43) 
the right speed to come down on 
the reverse slope of this or the 
next jump. If racing soon looses 
it's appeal, then you can always 
shoot the opposition ofFthe road! 
This does tend to make the races 
rather short, but fun. 

While this game has got plenty 
of chrome, with loads of different 
tracks and cars, it doesn't grab you 
the way Taledcga did. 

Lee Paddon. 

Adrian Mole 
• Various 
• Level 9 
• Adventure 
• £9.95 
• • • • 

SEPTEMBER 30: Adrian Mole 
computer game arrived today. 
Looks really great. All the old 
characters there, Pandora, Rat 
Fink Lucas, Stick Insect, Barry 
Kent and the rest of the gang. 
The idea is to make Adrian 
popular. 

October 1: Still playing Mole. 
Editor starts making noises about 
deadlines. I said that with over 
20k of text loading in four parts, 
it really needs a long review to get 
to the bottom of it. He seemed 
pretty impressed. Managed to get 
through the game without getting 
beaten up and scored 55 per cent 
which makes me a spotty school 
boy. Its got a load/save option so 
it didn't matter when the cleaners 
threw me out at 9 o'clock. 
October 2: The editor came to find 
out how the Mole review was 
going. I said I was seriously 
thinking about getting down to it. 
The game uses a tree structure 
you see. You make decisions and 
these affect your rating, and also 
what happens next in the game. 
So in one game you'll probably 
only sec about a third of the text. 
October 6: The editor just doesn't 
understand me. Here am I trying 
to write a masterpiece that will 
live for ever and all he can think 
about is his deadline. He just 
doesn't appreciate that I am a 
great writer and not just another 
hack. Even if you've read all the 
books and stuff, there are still 
plenty of new situations you can 
get in. I have now managed to 
score 78 per cent which makes me 
a gifted poet. 

If you don't know the books, 
there's a Help system, which gives 
you some background. 
October 9: Magazine going to the 
printers but, unfortunately, I feel 
the review still needs a little 
polishing. 

October 10: Get the sack. How 

ungrateful can you get. 
Lee Paddon (aged 13 ¥4). 

SOFTWi 

Fighting Warrior — 
state-of-the-art graphics. 

Daley 
Thompson's 
Super-Test 
• ZX Spectrum 
• Sport simulation 
• Ocean 
• £9.95 
• • • 

WHEN DALEY Thompson was 

momentarily dethroned as the 
world's top decathlete he is 
rumoured to have said " I lost my 
world record and took it like a 
man — I only cried for 10 hours." 

Whether or not Ocean's follow-
up to the enormously successful 
Daley Thompson's Decathlon 
will bring tears to your eyes, it 
will wreak havoc on your joystick 
and/or keyboard. Yes, it's another 
joystick waggler. 

The program features eight 
events only — and suffers strong 
competition from other sports 
simulations like US Gold's 
Summer and Winter Games, not 
to mention Activision's- old 
Decathlon and the Tour de 
(continued on next page) 

• Spectrum 48K 
• Melbourne House 
• Beat-em-up 
• £7.95 

• • • 

"THE BEST graphics ever seen on 
a Spectrum", a familiar line in 
publicity blurbs. But now there is 
no excuse. Stephen Cargill has 
upped the stakes once again with 
cartoon style animation of 
stunning smoothness and detail. 

You have to rescue a princess 
again (groan). In order to do this 
you've got to fight your way 
through a veritable army of 
monsters, who, being honourable 
types, come at you one at a time. 
Just to add to the fun, arrows 
come hurtling at you as well. You 
have three sword strokes, walk 
forward, back, jump and duck. 
The controls are easy to get the 
hang of. 

The scrccn scrolls right to left 
as you attempt to make your way 
to the cave where the Princess is 
incarcerated. In the background, 
a landscape of Pyramids, temples 
and sphinxs scrolls past. 

The fight sequences arc beauti-
fully animated, easily surpassing 
those in "Fist" or "Frank 
Bruno". Unfortunately, the 
process of fighting your way 
through the local heavy mob is a 
shade boring. Still, perhaps wc 
can hope for the same sort of 
technique to be used on more 
complex and absorbing games. 
Lee Paddon. 
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Daley Thompson's Super-Test 
— brings tears to your eyes. 

Star* 
chart 
Sorcery + 
Amstrad 
Am so ft 
Arcade adventure 
£ 13.95 
• • • • 

One of the prettiest games 
for your Amstrad has been 
improved by the addition 
of some new screens and 
a whole new section. 

After you've released all 
the sorcerers, in the old 
version, you put your feet 
up for a well earned rest; 
now, I'm afraid you go on 
to confront the 
necromancer himself. 

Mcoder III 
Spectrum 48 K 
PSS 
Compiler 
£12.95 
• • • 

A compiler of the old 
school. Good but not 
flashy. Copes with most 
Spectrum Basic, except 
Microdrive commands. It 
can cope with floating 
point arithmatic, produces 
fairly compact code, and 
speed increases in the 
order of 10 to 20 times 
depending on the sort of 
commands being used. If 
you don't need all the 
flashy extras of the Blast 
Compiler, or your pocket 
Isn't that deep, this looks 
like a good second best. 

High Rise 
Horror 
BBC 
Platform 
Pabit Software 
£3.99 
• • 

Nasty, brutish and noisy — 
would be a grossly unfair 
way of describing High 
Rise Horror. The game 
certainly has a crude 
addictive quality, but not 
much more. 

Armed with only a 
balloon you must make 
your way from the bottom 
of the screen to the top, 
avoiding or destroying the 
assorted nasties which 
whizz mindlessly to and fro 
at high speed. 

Then you can pass to 
the next stage where the 
landscape is the same but 
more crowded. 

Winter Games 

• • • 

KUNG FU seems to be the recipe 

for success in computer games 
today, and Chop Suey is English 
Software's takeaway version for 
Atari owners. The introductory 
music is a bit of Bach (Branden-
burg control) after which one or 
two players can get on with 
kicking each other's heads in. 

The two figures appear on a 
three-dimensional stage, with a 
few rows of audience in the fore-
ground. The animation is both 
detailed 3nd colourful. You 
control your figure with a 
joystick, though as both figures 
arc identical, it is hard to tell 
which you're controlling in the 
melee. The eight joystick posi-
tions provide an assortment of 
jabs, kicks and movements. Blows 
have to be on target to score. Two 
"pain-gauges" at the bottom 
provide a guide to your physical 
conditions (deteriorating). 

The actual fighting seems to be 
pretty much the same as The Way 
of the Exploding Fist, so as King 
Fu games go, this is well done. 
However, it has few frills 
(scorpions to jump over; slow and 
fast modes) so it lacks variety. 

(continued from previous page) 
France. But it has just as much 
potential appeal as its predecessor. 

Spread over two days and two 
sides of a cassette, the events 
include pistol shooting, cycling, 
springboard diving, rowing, tug o' 
war, taking football penalties and 
two ski-ing events: the ski-jump 
and the giant slalom. 

No time for the blade on the 
feather lark with the rowing 
section. Start pumping away to 
build up your speed shown at the 
bottom left of the screen. The 
display shows an overhead view 
of two kayaks zipping down the 
river. World records, i.e. hi-
scores, are shown at the top right 
of the screen to encourage the 
spirit of competitive joystick 
destruction. 

You stagger from you kayak to 
the football field — the display 
shows an overhead view of your 
footballer as he runs up to slam 
the leather into the back of the 
reticule. Your player runs as you 
either use the alternate left/right 
keys or pound away at the joystick 
to build up power for the shot. 
You control the ball's direction by 
timing the kick — the angle (or 
elevation) is controleld by the 
amount of time that the firebutton 
is depressed. You get five shots. 

You won't find many foot-
baller's ski-jumping, you may 
reflect as the pistol signals the gate 
to open. However, many of them 
arc used to being on the slippery 
slope or for the high jump. Again 
continuous left/right movement 
builds up your momentum, but 
you must hit the joystick fire-
button at the right moment as you 
come to the lip of the jump. 
The tug o' war is impossible. You 
have a choice of 10 opponents, 
the weakest of which is totally 
inviciblc. 
Paul Bond. 

• CBM-64 
• Decathlon 
• US Gold/Expyx 
• £14.95 
• • * • 

"BREAK OUT the silly hats" was 

the enthusiastic cry the-moment 
Winter Games hit the office. Up 
to eight players can choose from 
18 countries, and then under their 
borrowed flags and anthems battle 
through seven events. Although 
speed skating and biathlon use the 
time honoured decathlon — sorry 
heptathlon — skills of rythmic 
joystick waggling, the ski-jump 
and indoor skating are games in 
their own right. 

The freestyle and figure skating 
look a little like Exploding Fist on 
Ice as different joystick 
movements allow you to carry out 
Camel and Sit Spins and Double 
and Triple Axel and Lutz jumps. 
"Figure" is used figuratively 

enough figures — Ed) since 

you keep skating along the same 
direction for one or two minutes. 
With bush hat firmly on head 
Lynn "Call me Sheila" Dawson 
was moved to twang "She'll be 
out in the car park soon". 

Toby put down his accordian, 
wiped the sweat off his brow with 
his beret and proceeded to >vir\ 
France's first ski-jump gold medal 
by a convincing display of balance 
and timing just beating 
Danneberg. of East Germany. 
Touch the jump button too soon 
and you just have to keep your 
balance in the air and land safely 

• English Software 
M Atari 
• f 11.95 

— did I say just! Hot Dogging 
again uses Fist-like controls to try 
Daffies, Swans and other stunts 
off a short ski-jump. 

Winter Sports is great family 
fun — it should appeal to women 
more than most programs — and 
looks like being a winner this 
Christmas. 
Meirion Jones. 

Chop Suey 
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LONDON'S LARGEST DISPLAY OF PRINTERS MONITORS 
COMPUTERS AND PERIPHERALS 

DON'T TAKE A CHANCE —COMPARE BEFORE YOU BUY 
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est Printer Prices 
DOT MATRIX PRINTERS 
Brother HR5 
Brother M1009 
Brother EP44 typewriter . . 
Epson P40 Thermal AC/DC 
Epson RX80/FX100/RX100 
Epson LX80 NLQ (New) 
Epson LQ1500 NLQ 
EpsonJX80Colour . . . 
Canon PW1080A NLQ. 
Canon PW1156A NLQ . 
Canon PJ1080A Colour 
Commodore MPS801 . 
Commodore MPS803 . . 
Panasonic KP1091 NLQ 
Oki-Mate 2 0 Colour 
Shmwa CPA80 
Micro P 165 NLQ 
Seikosha GP50S 

(Sinclair Spectrum). . 
Seikosha GP500A 
Smith Corona Fastext 8 0 H U I 
Smith Corona D100. 0 2 0 0 NLQ & D 3 0 0 NLQ 
Star SG10 (IBM) NLQ £ 2 5 4 9 0 +VAT= 
Kaga Taxan KP810 NLQ . . . £249 .90 + VAT= 
Kaga Taxan KP910 NLQ . . . . £379 9 0 +VAT= 
DAISYWHEEL PRINTERS 
Brother HR10 £249 .90 + VAT= 
Brother HR15(P) £324 90 +VAT= 
Brother HR25 POA 
Brother HR35 + sheet feed. £819 .90+VAT-

£ 8 3 . 4 4 + VAT= 
£155 .90 +VAT= 
£ 1 8 9 . 9 0 + VAT= 

£83.44 +VAT= 
POA 

£215.60 +VAT= 
£ 8 9 5 . 9 0 + VAT= 
£ 4 4 9 . 9 0 + VAT= 
£ 2 8 9 . 9 0 + VAT= 
£365 9 0 + VAT= 
£ 4 7 9 . 9 0 + VAT= 

£ 8 6 . 8 7 + VAT= 
£121 .70 +VAT= 
£255 .90 +VAT= 
£235 .90 +VAT= 
£ 1 9 9 90 +VAT-
£ 2 6 0 78+VAT= 

£ 7 9 . 9 0 + VAT= 
£ 9 9 . 9 0 + VAT= 

£ 1 3 9 . 0 5 + VAT= 

Daisystep 2 0 0 0 
Diablo 630 . . . 

£219 .90 +VAT= 
. POA Silver Reed 
£ 1 9 9 9 0 + VAT = 
£324 90 + VAT= 

£95.95 
£179.29 
£218.39 

£95.95 

£247.95 
£1030.28 

£517.39 
£333.39 
£420.79 
£551.88 

£99.90 
E139.95 
£294.29 
£271.29 
£229.88 
£299.90 

£91.88 
£114.89 
£159 90 

. . . POA 
£293.14 
£287.39 
£436.89 

£287.39 
£373.64 

£942.89 
£252 89 

. POA 
£229.89 
£373.64 

£ 2 6 9 . 9 0 + VAT= 
£179 .90 +VAT= 

£310.39 
£206.89 

POA 
£390.89 
£198.95 
£214.95 

Juki 6 0 0 0 
Juki 6100 
Juki 2 2 0 0 typewriter 

(PorS) 
Smith Corona TP1. . , 
NEC. Rioch. Qume.Tec. 
Epson DX100 £ 3 3 9 9 0 +VAT= 
Commodore DPS1101 . . . £173 .00 + VAT= 
Uchida DWX 305 £186 91 + VAT= 
All popular interfaces, cables, etc. available from stock. 
Custom cables made to order 
Let our experts match your computer to the printer of your 
choice. 
Printers - All models parallel-Centronics interface Serial 
RS232C available at same or slightly higher prices. 
MONITORS 
Microvitoc Colour 
1431 DSSTD RES RGB. . , £ 1 6 9 . 9 0 + VAT= 
1431 DZ STD RES Spectrum £199 90 + VAT= 
1451 DSMEORES RGB 
1451 DOMED RES QL . . . 
1451 APDS MED RES 

RGB/Composite 
1441 DS High RES RGB. , . 
1456 LI MED RES IBM PC. . 
1456 DA MED RES Apricot 
Philips Monitors Full Range 
Ferguson Monitors Full Rar 
COMPUTERS 
Amstrad 
CPC 4 6 4 Green . 
CPC 4 6 4 Colour 
CPC 6 1 2 8 Green. 
CPC 6 1 2 8 Colour 
PCW 8 2 5 6 . . 
Apricot 
F1E 256K RAM 1 x315K Disk 

£229 9 0 +VAT= 
£229 .90 + VAT-

£289.90 f V A T = 
£ 3 8 9 . 9 0 + VAT= 
£395 9 0 + V A T -
£349 9 0 + V A T = 

£195.39 
£229.89 
£264.39 
£264.39 

£167 78 + VAT= 
£252.13 +VAT= 
£252.13 + VAT= 
£339 0 9 +VAT= 
£394 9 0 +VAT= 

£333.39 
£448.39 
£455.29 
£402.39 

. . . POA 

. . . P O A 

£192.95 
£289.95 
£289 95 
£389.95 
£454.14 

£539.90 +VAT= £620.89 

Atari 
800XL/Cass/Games £83 .43 +VAT 
520ST inc Oisk + Monitor. . . £ 6 4 2 90+VAT 
BBC 
BBCincDFS E 3 4 6 9 1 + V A T 
BBC PLUS 128K £ 4 2 9 9 0 + VAT= 
Cumana and Opus Oisk Orivos 
1 x 100K £84.74 + VAT= 
1 x 400K Switchabte . , £127 .13 + VAT= 
2 x 100K £ 1 8 6 4 8 +VAT= 
2 x 400K Switchable . . . £279 7 4 + VAT= 
Opus Disk Drives now with 2 Year Guarantee 
Commodore 
64 
64 + 1541 
1541 Disk Drive 
C128 
C 1 2 8 + 1570 
1570 Disk Onve 
M S X 
Toshiba HX10. . 
Sanyo MC 100 . 
Sony Hit Bit 
Sinclair 
48K Spectrum 
Spectrum PLUS 
QL 128K 

£ 1 3 0 3 9 + VAT= 
£ 2 5 2 13 + VAT = 
£ 1 3 0 3 9 +VAT= 
£ 2 2 6 0 4 +VAT= 
£382 52 +VAT = 
£ 1 6 9 52+VAT= 

£83 43+VAT= 

£95.95 
£739.34 

£398.95 
£494.39 

£97.45 
£146.20 
£214.45 
£321.70 

£149.95 
£289.95 
£149.95 
£259.95 
£439.90 
£194.95 

£95.95 
P O A 
PO A 

£ 7 8 2 2 +VAT= 
£95 60+VAT= 

£ 1 6 9 52+VAT 

E89.95 
= £ 1 0 9 9 5 
; £194 95 

SUPERDISKS Prices per box of ten ex \AT 
DS96TP1 

80TR 
£21.00 
£23.90 

£24.50 

£28.50 

£32.00 

£38.90 

BASF 5 V 
3M 5VT 
VERBATIM 5 V 
0YSAN 5VT 
T O K S V 
SONY DS/DD 3V? 

ssoo 
40TR 

£10.00 
£13.50 

£14.50 

£15.90 

£17.50 

DSDO 
40TR 

£17.80 

£19.50 

£18.40 

£23.50 

£16.90 

£37.50 

SS96TP1 
80TR 

£18.50 

£19.90 

£18.40 

£23.50 

MAXELL 3' 
Add 70p for PfiP per order of Disks or Ribbons 

PRINTER RIBBONS 
Single pnces. less 10°fa for 5 + 
Brother HR15 Corr £2 9 0 
Brother HR15 MS £5 5 0 
Brother HR5 £2 9 0 
Brotner EP44 £2 90 
Brother M1009 . . . £3 9 0 
Canon PW1080A . . £9.50 
C B M 8 0 1 £6 .90 
CBM 8 0 2 / 1 5 2 6 £6.50 
C B M 1 5 2 5 £4 5 0 
CBM DPS1101 MS £3 8 0 
Daisystep 2 0 0 0 £3 9 0 

C Ex-VAT Prices) 
Epson MX/RX/FX 80 £3 5 0 
Epson 100 Ser ies . . . £4 50 
Juk. 6100 SS £ 1 9 0 
Juki 6100 MS. £3.80 
Juki 2 2 0 0 £3 8 0 
Kaga KP810. . E9.50 
Mannesman M T 8 0 . . £6 50 
Seikosha GP50 . £6 9 0 
Seikosha GP100 . £4 50 
Seikosha GP500 . . . £6.90 
Seikosha GP700 £ 18 50 
Shinwa CP80 . . £6 50 

All equ ipment fully g u a r a n t e e d — C r e d i t t e r m s avai lable 

Mail Order + Export + Trade 
Hot Line Phone S i - 686 6362 

I Delivery by Secuncor (3 clay)'please add £5.00 + VAT per item 
Daliwery by T.N.T (overnight) please add £9.50 + VAT per item 

Send off or order by phone quoting your Access 
Barclaycard No Phone 01 686 6362 Immediate 
oespatch on receipt or oroer or cheque clearance 
Or you can Telex vour order on 946240 Attn 19001335 
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ALSO VAST R A N G E OF DISK DRIVES , J O Y S T I C K S , DISK B O X E S . INTERFACES , S H E E T F E E D E R S , ETC. 

53-59 High Street, Croydon, Surrey CRO1QD. 
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Micro QL 
Peripherals 

£99 D 4 400 — — — • • — none 

Kempston QL £99.95 D 4 no 
limit 

^ — — • * * — V none 

Beta QL £129.50 D 4 no 
limit 

— K' — • • • Iky 
drive 

Extra memory 
for RAM disc 
available. 

Medic QL £300 D 4 no 
limit 

• ^ — ^ — S none Includes 
business 
software, drive 
and extra Ram. 

Cumana QL £82.95 D 4 no 
limit 

^ ^ — — • • — f none 

Kempston Spectrum £85 D 4 144 — — — • • — 700 

Beta Spectrum £95 D 4 128 — — • ^ S 128 Includes button 
to transfer from 
cassette to disc 

Gordon 
Micro 

Spectrum £149.50 S 2 40 — — T^ — — none Included 16K 
and motherboard 

Opus Spectrum £199.50 D 2 NL V V — S S none Includes 3Vz 
inch drive 

Opus 
Challenger 

BBC $249.95 D 1 248 V* — none Include 5VA drive 
and 256K RAM 

Acom 
DFS 

BBC £105 S 2 31 ^ NA — ^ S 2V*K 

Watford 
DFS 

BBC £65 S 2 62 ^ — • f V 2'/2K 

Watford 
DDFS 

BBC £66 D 2 62 • • — • ^ 2ViK 

Opus 
DDOS 

BBC £79.95 D 2 248 — — — ^ 2ViK 

Viglen 
DSDFS 

BBC £75 D 2 62 >< V — K' ^ ^ V* 2ViK 

Cumano 
QFS 

BBC £79.95 D 2 31 • • ** S 2V*K 

Cumano Dragon £99.95 D 4 NL • ^ Flex, 
0S9 — • • • ^ 256 

Cumano Oric £139.95 D 4 255 • • Randos — • ^ ^ none 

Oric Oric £299.95 D 4 NL —NA — — V • f — none Includes 3" drive 

1571 CBM £149.95 S 1 144 • NA — — IS S — none Includes 
5V4 " drive 

Enterprise Enterprise £99 D 4 NL — NA MS/DOS 4K 

DDI Amstrad £149.50 D 2 NL — NACP/M — ^ ** — 256 Includes 3* drive | 

A YEAR AGO a disc drive for your micro might 
have been looked upon as an expensive luxury, 
but now, with the price of drives dropping all 
the time, they come within the price range of 
many people looking to get more out of their 
machine. So what are the benefits and possible 
pitfalls of disc systems, and how do you cope 
with the conflicting claims and jargon? 

A disc is much more than a fast cassette 
recorder, because, like an audio record, you can 
get to any track instantly. This means that you 
can virtually use your drive as an extension of 
the computer's memory. So databases and 
spreadsheets are no longer limited to 30K or 
so work space within the computer. To use a 
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cassette like this would be tedious in the 
extreme. 

Even if you don't use such heavyweight pro-
grams, a disc drive is reliable, and discs less 
cumbersome to store, although disc based soft-
ware can be expensive. Also, when developing 
your own software, you can rapidly back up 
each new version, and so speedily recover from 
a crash. 

There are three components of any disc 
system. The drive, which is simply a mec-
hanism which rotates the disc, moves a head 
across the disc, reads and writes data on the 
magnetic surface. Then there is the disc 
interface or controller, which makes the 
computer electronically compatible with the 
drive,, and the operating system (DOS), the 
software which drives the interface. 

Disc drives come in a number of types and 
sizes. Most drives not specifically designed for 
one micro use a Shuggart bus. So you should 
ensure that any interface you buy conforms to 
this standard — almost all do. The drive 
mechanism will cither consist of one or two 



on. 
The clcctrical interface and the operating 

system are usually purchased as a packagc. 
Although cach has a clearly defined function, 
most disc operating systems arc designed 
around the interface hardware. This is where 
the jargon jungle is at its most impenetrable, 
and what you get is largely determined by how 
much you are prepared to pay. So make sure 
you get the facilities you really need. 

Certain terms crop up time and time again. 
Each track on a disc usually has 10 sectors each 
holding 256 bytes. So, if storage is a prime 
consideration, 80 track double sided double 
density is going to give you 400K storage per 
drive. 

Single versus double density is probably the 
most imponant factor. Double density opera-
ting systems are quite expensive, but they do 
give you twice as much room on the disc. 

They do this by leaving out synch bits on the 
disc, and to cope with this, error checking must 
be more rigorous. One word of caution, you 
should find out what the formatted capacity of 
your system will be, unscrupulous dealers 
might try to tell you the unformatted capacity 
of the drive which is of no practical value at all. 

Random access files arc a must for serious 

business applications. In a random access file, 
you can dig out the particular piece of infor-
mation you need from a particular file and 
update it without loading and saving the whole 
file taking up precious time and memory. It is 
a sad fact that not many budget operating 
systems offer this facility. 

It can, however, be fudged if a system 
supports serial access files where records can 
be read in order, and a new file created with 
the updated record — a poor second best. 

Speed is not perhaps the mast important con-
sideration in a disc system, since most systems, 
with the glaring exception of the Commodore 
1541 system arc fast enough. However, hope 
is at hand, a new drive, the 1572 is promised. 
Speed is a function of both the speed of the 
drive and the efficiency of the DOS software. 
Whether this is important to you will depend 
on what you want a disc drive for. Try running 
two opposing systems side by side, ideally 
running the program you intend using most. 

Operating system compatibility is another 
term often banded around. The Amstrad DDI 
claims to be CP/M compatible, but will only 
run cut down versions of the standard packages. 
It claims to use IBM format files, but the IBM 
PC usually runs under a different operating 
system: MSDOS. Speaking cf which, the new 
Enterprise disc system claims to run MSDOS 
and rcid IBM files, but this is rather pointless 
when the computer uses a Z-80 processor rather 
than the 8080 chip needed. 

So treat all claims for "compatibility" with 
a good deal of caution. Another aspect of the 
(continued on next page) 

read/write heads, ie either capable of reading 
only one or both sides of the disc at once. 
Whereas once 40 tracks per side was standard, 
the quality of disc mechanisms means that 80 
tracks is fast becoming the norm. Better still 
are switchable drives so they can read and write 
to 40 or 80 track discs. Drives come in a variety 
of sizes. First came 8inch monsters, then 
5l/iinch, now 3inch and 3Viinch are bidding to 
become the new standard. 

Each have their advantages. 8inch is now 
obsolete, 5'/iinch are cheap, reliable and readily 
available. 3inch discs arc electrically identical 
to SViinch and can be substituted at will. 3inch 
discs come in a rigid packaging, and so will last 

longer, but are about three times the.price of 
5'/4inch discs. 

3'/iinch is a relatively new innovation, but 
since its adoption by Atari for its ST, it may 
become the front runner. It ofTers half as much 
space again as its main rivals, and is just as 
rugged but a good deal cheaper than 3inch. 

Dual drives are a nice luxury, it allows you 
to protect yourself from disaster by regularly 
backing up your working disc to prevent a care-
less error ruining hours of work. 

A final consideration is whether you get a 
built in power supply. If you have to rely on 
your micro for juice, it will seriously limit the 
number of drives or other gadgets you can add 

Discovery 1 — an all-in-one 
solution for Spectrum 
owners. 

Buying a disc 
drive or 
interface? 

r , ~ Lee Paddon 
I * i r j puts you on 

the right 
tracks 
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DISC DRIVE 
SUPPLIERS 
Akhter, 28/29 Burnt Mill, Harlow, Essex 
CM20 2HU. Tel 0279 443521. Full range of 
5VA drives. 
Advanced Memory Systems. Green Lane, 
Appleton, Warrington WA4 5NG Tel 0925 
62907. 3 inch drives. 
Chase Data, Unit 2, Crabtree Road, Thorpe 
Industrial Estate, Egham, Surrey TW20 
8RN. Tel 0784 38487. Double Sided 5V« 
inch drives. 
C Tech Computers, 184 Market Street, 
Hyde. Cheshire SK14 1EX. Tel 061 366 
7794. Double Sided 5V4 inch drives. 
Cumana. Pines Trading Estate. Broad 
Street. Guidiford. Surrey GU3 3BH. Tel 
0483 503121. Full range of 5VI• and 3V5? 
inch drives. 
GCC, 66 High Street, Sawston, Cambridge 
CB2 4BG. Tel 0223 835330 some 5VA 
double sided and 3 inch drives. 
Keyaki, 44 Terrace Road, Walton-upon-
Thames. Surrey. KT12 2SD 3 V* inch drives. 
Midwich, Gilray Road. Diss. Norfolk, IP22, 
3EU Tel 0379 4131. Twin, double sided 5VA 
inch drives. 
Opus, 55 Ormside Way. Hoimthorpe 
Industrial Estate. Redhill, Surrey. Tel 0737 
65080. Full range of 3 and 5 V* inch drives. 
Pace, 92 New Cross Street, Bradford BD5 
8BS. Tel 0274 488211. Full range of 5VA 
inch drives. 
Solidisk, 17 Sweyne Avenue, Southend-
on-Sea, Essex SS2 6JQ. Tel 0702 354674. 
Some 80 track 5V« inch drives. 
Technomatic, 17 Burnley Road. London 
NW10 1ED. Tel 01-208 1177. Some 5V* 
inch drives. 
Twilstar, 17 Regina Road. Southall. Middx 
UB2 5PL. Tel 01-574 5271. Full range of 5VA 
inch drives. 
Vigelin, Unit 7, Trumpers Way, Hanwell 
W7 20A. Tol 01-843 9903. Full range of 5% 
Inch drives. 
Watford Electronics. 250 High Street. 
Watford. Tel 0923 40588. Full range of 5VA 
inch drives. 

DISC INTERFACE SUPPLIERS 
Micro Peripherals, Intec Building 2, Units 
2-3&4, Hassocks Wood, Wade Road. 
Basingstoke. Hants RG24 ONE. Tel 0256 
473232. 
Kempston Microelectronics, Singer Way, 
Woburn Road Industrial Estate, 
Kempston. Bedford NK42 7AW. Tel 0234 
856633. 
Technology Research Ltd. (Beta); Unit 18, 
Central Trading Estate, Staines. Middx 
TW18 4XE. Tel Staines 63547. 
Medic Data Systems, Hackwood Lane. 
Cliddesden, Basingstoke, Hants RG25 
2NH. Tel 0256 460748. 
Gordon Micro Ltd. 3 Callender Road. 
Heathfield Industrial Estate. Ayr KA8 9DJ. 
Tel 0292 280467. 
Watford Electronics, 250 High Street, 
Watford. Herts WD1 2AN. Tel 0923 
37774/40588. 
Acorn — Any Acorn dealer. 
Enterprise Computers Ltd, 31-37 Hoxton 
Street, London N1 6NJ. Tel 01-739 4282. 
Dudley Langmead Enterprises. (Oric), 93 
Bedford Road, Hitchin. Herts SG5 2UA. 
Tel 0462 31225. Available from end of 
October. 

CuMana's 314 Inch drives, 
the up-and-coming standard. 

(continued from previous page) 

same problem is that if you buy a DOS from 
a third party, it must be compatible with the 
standard operating system of the micro manu-
facturer. 

Thus any proper disc system for the QL for 
instance must be compatible with microdrive 
commands or you won't be able to use the new 
drive to run the bundled software. Next on your 
list of questions should be how much of your 
micro's precious Ram is taken up by the disc 
DOS and docs the DOS support a ram disc. 

Pinches over 2K of Ram 
The Acorn DFS for the BBC micro pinches 

over 2K of Ram from the machine's already in-
adequate supply. Many Spcctrum owners en-
counter problems with their interface l's due 
to yanking them out every time they want to 
load up their favourite games, and a similar 
problem occurs to Amstrad owners. 

A Ram disc is a data structure which sets 
aside an area of Ram which, in the eyes of the 
DOS, looks like a disc, with a directory and 
files, but with far quickcr access times. A new 
idea is to incorporate Ram into the drive itself 
as in the new Challenger 3 from Opus, an idea 
which should become increasingly popular as 
memory prices continue to plummet. 

Next we come to what is perhaps the guts 
of an DOS: the commands it offers, and their 
format. A bad example of syntax is the Sinclair 
system for interface 1. This is mainly due to 
the fact that you have to specify everything in 
an inflexible syntax, a good DOS will assume 
certain default values if the user fails to specify 
them. It should also be possible to specify files 
by "Wildcards". A file name normally has two 
parts, a name and an extension, wildcards allow 
a disc command to apply to all files with a cer-
tain name or extension, or those which start 
with a particular string. 

Most disc systems can list the files on a disc, 
but ideally they should give more information 
than this. File size, type, and execution address 
are all helpful, although in some DOS, this 

information is provided by "help" or "info" 
commands. Obviously it must be possible to 
save blocks of memory, machine codc. pro-
grams, arrays, and variables as well as Basic. | 

Another point to watch is some systems limit 
the number of files you can have per side of 
the disc. If you intend using a lot of short files, 
this is obviously going to mean a lot of fumbling 
around with discs. Rename might seem a rather 
trivial command, but is vital if random access 
is not supported. This means that after an 
updated version of an old file has been created, 
the old file is erased and the new file renamed 

so that when the file next needs to be updated, 
the name will be the same. Compact tells the 
DOS to tidy up a disc. 

After a time, gaps appear in a disc where pro ; 
grams have been deleted, this can decrease the 
amount of space available, compact crushcs all 
the files up, freeing more space. Merge allows 
a large datafile to be created out of two smaller 
ones, with either one file in Ram, and the other 
on disc, or both programs on disc. 

Make sure you shop around 
It is obviously impossible to make any defini-

tive recommendations about which system to 
go for, much depends on what you want and 
how much you arc prepared to pay for it. The 
main thing is to shop around and make sure 
the system you go for in the end can actually 
deliver everything it promises. Apart from the 
actual purchase of a micro itself, the choice of 
a disc system is one of the most fraught deci-
sions you can make, and mistakes can be costly. 

The ultimate luxury — twin 
double sided 80 track drives. 
Up to 2M of storage. 
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MORE ELEPHANTS 
TO TROST 

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 * n n i s o n ELEPHANT NEVER FORGETS 
Dennison Manufacturing Co. Ltd. 
Colonial Way. Watford. Herts WD2 4JY. Tel Watford (0923) 41244, Telex: 923321 

t Sorodaee. 48. rue de lTtt • 92100. Boulogne. 
TeL RMMU de Distribution: 60696 99. Admlnmmion dee Ventes 606.70.78. Telex EMS 206 436 P 
Oermany: lUrcom ComputerrubehOr OmbH. PodbieUkletr.321.3000 Hannortr 81. Tel: (0611) 647480. Telex: 923818 
Italy- King Uoc 8PA. Via Reglo Pare© 108 BI8.10036 SeUimo. Torineae. Tel: (011) 80093.93. Telex 211467 KIN UK-I 
Other Coontriaa: Danntoon International Company. 4006 Erkralh 1. Matthla8-Claudius-8trasae 9. Telex. 888 6600 . o 



SPECTRUM 
WHAT DO YOU GET if you cross a mouse with 
a telephone? 

Good taste, the Animal Liberation Front, and 
the Official Secrets Act prevent me from telling 
you what I have seen in the Government's 
genetic engineering laboratories. All I can say 
is that Sinclair has come close with the weird 
numeric keypad which is the Spectrum 128's 
most distinctive feature. 

A white 128 badge and an external 
aluminium heatsink — that looks like it might 
be a constructivist memorial to all those who 
perished in the computer wars — are the only 
other signs that this is a Spectrum Plus Plus. 
The 128 goes on sale in Spain now, four months 
before it hits these shores, but if you are 
thinking of popping over to the Costa 
Investronica to bring back a new Sinclair and 
an autumn tan don't bother. 

Devil worship 
If you wait till the U.K. launch next spring 

the 128 will cost around £150 whereas a 
Spanish Sinclair will set you back £100 more, 
including tax but not including a dictionary to 
translate error messages such as "Entcro fucra 
de rango". So why is Sir Clive making good 
old blighty play second fiddle (or maybe that 
should be Fidel, since Investronica plans to 
export to Latin America) to Spain? 

In short this summer's financial problems 
have forced Sinclair to sell his soul to the Devil, 
or rather Dixons. They agreed to take the 
mountainous drifts of surplus QLs and 
Spectrum Pluses off his hands if he agreed not 
to launch any new products here, which might 
damage their sales, until well after Christmas. 
But Sir Clive still desperately needed to show 
he had new products on the way. Hence the 
Spanish 128 deal. 

A close inspection of the 128 shows that the 
Plus keyboard has survived intact apart from 
a few cosmetic changes made to satisfy new 
Spanish government standardisation regulations 
— the word video in black out of white to show 
true video and reversed on the inverse video 
key for instance, the Mic and Ear sockets have 
been moved from the back of the Plus to the 

128 COMPARISONS 

•Commodore 128. Better graphics, 
sound, software. £275. 

•Amstrad 6128. Includes CP/M, monitor 
and disc. Less games. £300. 

•Enterprise 128. Includes word 
processor, joystick. Almost no software. 
£250. 

•Atari 130XE. Brilliant games but not as 
many as for Spectrum. Still tops for 
sound and vision. £170. 

left hand side next to a new RS-232 port to take 
the interfacing out of connecting up a printer, 
or modem to your Sinclair. 

The RS-232 claims to double up as a MIDI 
music connector. But then what's in a name? 
Everyone knows that Sinclair is a corruption 
of St Clare — the patron saint of televisions — 
but no-one takes seriously Sir Flat Screen 
Clive's claim to be a major producer of bent 
tellies. 

The whole point of MIDI is supposed to be 
a single standard to make interfacing music 
machines and micros easy so you can control 
instruments from the computer, modify pices 
of music and interpret them on screen. So the 
128's non standard MIDI connector will have 
to be carefully examined on a full production 
machine before it can be recommended to 
musicians. 

At the back the expansion slot is still where 
it was and all peripherals arc still compatible 
except perhaps those that initialise system 
variables. An RGB/composite video port has 
now taken the place of the Mic and Ear sockets. 
Because the 128 incorporates an AY-38910 
sound chip like the Amstrad et al the internal 
loudspeaker that was happy enough beeping 
and purring its way through the death march 
which every other Spectrum game features, 
shows its shortcomings. Now like other micros 
a new modulator feeds the TV socket sound as 
well as vision. At last turning up the noise is 
a simple matter of sliding up the TV volume 
button. 

Search as you may you still will not find a 
joystick port on the 128 — an unforgivable 
omission — although some software houses will 
doubtless use the 128's numeric keypad as a 
touch pad controller. 

This numeric keypad is a strange looking 
creature, like a calculator attached to the front 
of the computer by a curly telephone cable. If 
it had a track ball in the base to allow you to 
spin a pointer around on screen you would call 
it a mouse — but it doesn't so we'll call it a 
hamster. You can use this 15 button rodent as 
a simple calculator which displays the answers 
on the screen or for entering numeric data into 
programs — it might make typing in Your 
Computer listings a little less tircsome-or in 128 
mode as a full screen editor. At last you can 
edit programs at will including renumbering 
sending the cursor straight to the area that needs 
correction. 

When you turn on the machine it defaults to 
128 mode with a white or blue cursor instead 
of all the "Ks" and "Es" of the original. If you 
enter the command S pea rum it changes to 48K 
mode without losing the contents of memory 
but the only way to make it revert once again 
to 128 is by resetting — losing everything. 

Basic programs can transfer from one mode 
to the other easily. I f you Peek 80000 in 128 
mode you will still get an out of range message 
because the additional 64K of memory is only 
accessible from machine code. The 32K Rom 
includes the old 16K Spectrum as well as the 
separate 128 operating system. The extra 64K 

Ram is paged in 16K blocks. 
Memory maps arc already in the hands of 

those software houses that have not had proto-
types. Ocean is already demonstrating a 128 
version of Match Day which takes advantage 
of the improved sound with cheering crowds, 
referee's whistle and so on. Supertest 128 is also 
near completion as well as the load-in-one 
version of the three part NeverEnding story 
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SCOOP! 
Too little too 

late, or a new 
step forward for 
Sinclair? With a 
little help from 

our Spanish 
friends at 

Microhobby 
Week we sneak 

a look at the 
Spectrum 128 

built by 
Investronica. 

epic. Ocean's David Collier says he has had no 
loading problems with the Sinclair 128 unlike 
the Commodore 128 which has a variant of the 
6502 processor "which is not as robust" as that 
in the 64. Ocean has now rewritten its fast 
loader to avoid crashing the Commodore 128. 

The Sinclair 128 has the same ULA as the 
Plus so resolution, colours and screen manage-
ment arc all the same — 256 x 192, 8 colours. 

A Play command gives access to the new sound 
facilities. Text can be stored as separate pages 
by storing in the form of variables — AS, BS 
and so on. 

Spring offensive 
Of course the machine we have seen is still 

a prototype, one which Domingo Gomez of 
Microhobby-Weekly magazine in Spain could 

only inspect at the headquarters of Investronica 
in Madrid but this is not a one-off special aimed 
only ,at Spain. 

There may be some changes before it appears 
on the British market next spring but despite 
its faults the 128 looks like it will be a strong 
base model for Sinclair's new 1986 model range 
which will include the portable Pandora and 
the desk-top Enigma (see over page). 
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be good enough 
to tjake on the ST 
and Amiga on 
their own 

TVYWV 

SCOOP! 
^UMtAJC 
KEYt CX*RD 

Next I Year'S Enigma wi 1 b^SiffflSfi^ firti 
Mega-inachine — literally. Sir Clive believe! 
that 1024K of Ram, oni Megabyte, is th< 
minimum needed to compete with the likes ol 

its bottle — or at least its converted bottle 
factory headquarters at Willis Road — where 
development wortc o n new computers uied 16 Sinclair Is alstf 

municator" a £91 
able phone that i 

WOffcthg o n a ,,perst>nal"corfT 
9 cigarette packet-s zed port-
would allow you to make and 

be concentrated 
tion tel Milton 

and moving the entire opera-
Hall, country mansion of of 

next yjjar will still use Microdrives to keep! 
down costs and weight. I f Sinclair goes ahead' 
with a portable QL that too may stay with the 
stringy floppies. 

Sinclair's Metalab. take calls on th$ already established cellular 
Nigel Searlc had been head of Sinclair's com-

puter $ide before he was sent on a none too 
successful trip to America to boost Sinclair sales 
over thjBTCi Searle now lose! hia poaatfea on the 
board but stays on as Sinclair's top dog in the 

radio network ad any time or place. With the 
128, Pandora and Enigma all lined up for launch 
in the first half of next year there w^uld seem 

'86 somewhere in the va^ue £500 — £1,0001 
price tpnd. It will have a version of the Psionj 
Quill, Abacus, Archive and Easel suite of! 
programs but on Rom rather than the QL*sj 
Microdrive cartridges. Tlte Enigma will also; 
have a full Window, Icon, Mouse environment, 
probat lv Gem ajs used onl the Apricot, since 
Digital Research has been having talks with 
Sinclair for some time and has publicly claimed 
that G^m could be ported Straight across to the 
QL. The big question is whether Sinclair can 
compc c with the Supermjcros without going! 
for a fij 1116-bit Motorola 6$000 like the Amiga, 
Macintosh and ST rather than the cut-down; 

58008 an the QtT 1 | j 

The Enigma will be sold as a complete! 
packagk; computer, software, two drives, 
mouse] colour monitor ancl printer. It might 
also develop with the addition of a phone and 
communications into a colour replacement for 
the Sinclair developed monochrome ICL One 

as such. This now seems to have grown into 
the Enigma. 

Sinclair's plans look ambitious at a lime when 
the company is making 20 of its 120 stafT 
redundant and s&ch senior personnel as Nigel 
Searle and Robb Wilmot are being picked off 
lhfi.Sincl.air bogrfl. The QQ^Pwj-I^SQ-iosing-, 

Can Sinclair's Enigma be ST, Amiga beater? 

Stales. iRobb Wilmot, Mr ICL, long-time asso-
ciate of Sir Clive was brought in six months' 
ago to > develop the Sinclair/Catt wafer scale 
technology which promised to produce failsafe 
single-chip mega computers by the 1990's. Now 
Wilraoi leaves the board and the company.-. 

and white was known du: ig its development 
as "Work Station Zebra' 
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TANDY SOFTWARE 
26-3134 16K COLOUR COMPUTERS 

• • I M £ 7 9 . 9 5 

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 vision1 And the 
capability of expansion means you can creatc 
sophisticated' programs and graphics. 

16K Colour Computer Software 

Phantom Slayer 26-7318 

Invaders Revenge 26-7319 

KingCuthbcrt 26-7320 

Intergalactlc 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 . 

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

360 

s S s s s 3 
v> 

3 5 

s ^ ^ S ^ r 

£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 

Tube way Army 26-7330 £7.95 

Rommel's Revenge 26-7332 £7.95 

Cuthbert In The Cooler 

26-7363 £ 7 9 5 

Mud Pies 26-7364 £7.95 

Mystery of Java Star 26-7353 £7.95 

Rettlgrews Diary 26-7354 £7 95 

Operation Sofras 26-7355 £7 95 

Empire 26-7356 £7.95 

Bumpers 26-7333 

JOYSTICKS £9.95 Pair 
Pair of joysticks for fast, realistic action and they offer the versatility of 

movement and single-shot button 26-3008 £9.95 

CASSETTE RECORDER 
Realistic OCR 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 

K " * £ u 09 £ 3 4 . 9 5 

ELECTRONIC BOOK 
•SOFTWARE• 

Spellwell 26-7340 £24 95 

Speliwell Reader Pk I 26-7341 £9.95 

Spellwell Reader Pk 2 26-7342 £9 95 

Well of Knowledge 26-7348 £16.95 

Professor Pressnote 26-2573 £19.95 

Solar Explorer 26-2546 £16 95 

D IY 26-7343 £8 95 

Guitar Tutor 26-7344 £14 95 

Earthquake 26-7345 £14 95 

Viking Voyage 26-7346 £14 95 

HaUcy's Comet 26-7347 £14 95 

Drive And Surviv« 26-7375 £4 95 

Mirror. Signal. Move 26-7376 £4.95 

Read The Road 26-7377 £4 95 

SPECTRUM COMMODORE 64 

AMSTRAD 
COMPUTERS* 

Tand i i 
" N !— • 

The adventure store for every Tom, 
Dick & Harriet this Christmas. 

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

ou r expand ing range of microcomputers a nd software 

See Yellow Pages for address of your nearest store 

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

' Tel. No 0922 648181 

£ 9 95 

£9 95 

£2 .50 

£7 50 

£2 .50 

SOFTWARE 

•SOFTWARE 
Mutant Monkey-Disk 
90-7230 
Roland In Time-Disk 
90-7231 
Beachead-Dtsk 90-7232 
Cyrus Chess 90-7234 
Pitmans Typing Tutor-Disk 

90-7235 
Grand Prix Rally II-Disk 
90-7236 

Amhem 90-7237 

£12 95 

£12 95 

£1395 

£13 95 

£13.95 

£ 9 9 5 

£9.95 

£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 

Heathrow Int 90-7200 £7.95 

War Zone 90-7201 £6 95 
Technician Ted 90-7202 £7.95 
Defund On Die 90-7204 £7.95 
Machine Code Tutor 90-7206 £14 95 
Superchess 90-7208 £9.95 

Ghostbusters 90-7209 £10.99 
Wild Bunch 90-7211 £2.50 

Daley Thompson Decathlon 
90-7212 £8.95 
Alex Higglns Snooker 90-7216 £8 95 

Fantastic Vbyage 90-7217 £8 95 

Dun Daragh 90-7218 £9.95 

Alex Higgins Pool 90-7219 £8.95 

Fighter Pilot 90-7220 £8.95 
Red Arrows 90-7221 £ 8 95 

Gremlins 90-7222 £9 95 
Way Of The Exploding Fist 
90-7223 £ 9 9 5 
Frank Bruno Boxing 90-7224 £8.95 

Alien 90-7225 £9.95 
Master File-Disk 90-7229 £29 95 

Way Of The Expodlng Fist 90-7238 

Robin of Sherwood 90-7239 

Southern Belie 90-7240 

Dambusters 90-7241 

Desert of Burner 90-7242 

Sparklers Special 90-7243 

Quackshot 90-7244 

£199 

£7 50 

£2.50 

CPC 6128 Mono 

26-7701/7710 
Sy 

£ 2 9 9 

CPC 464 

Mono System 

26-7700/7710/7715 J 

Software Pack Worth £100 
Fr*« With CPC 464 Systems 

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 

CPC 464 Colour System 

26-7700/7711/7715 

£ 2 9 9 

CPC 6128. 

Combines a 
built-in 3 " disk 

drive with 128K of 
RAM and the CP/M Plus 

software supplied gives 
access to a vast range of 
programs! 

CPC 6128 Coloar System 
26-7701/7711 
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HE FANTASTIC 

OF BLOOD 

vcrs in the industry; while the Robin 
games are officiary licensed and based 
book® ©f Richard Carpenter, like the TV 
"There seem to be a couple of other 

>1NG THE headquarters of 'Adventure 
: national UK is a bit like solving ton adven-
lp itself. The clue is the comparer sfj&e^ 

the window of an otherwise n o p ^ C f M 
eTRme in H$rmingham 19. 

e don't mind being hard to fi 
Mi^e Woodroffe, managing dire 
general co ordinator of programm 
prdjcqSj/'Wrre happy to talk on the 
but wc couldn't do with hordes of 
adventure fanatics hanging about o 

fe in ths Handsworth area has been exciting 
ugh wilhout that: "Most of the rioting was 
y>a mile away from the unit, but it affects 
local/less than it affects people reading the 

newspapers". 

Blood, AI's next release, has nothing 
h urban unrest, but plunges us into 

e ocean wave. Based on one of the 
Fantasy series of books by Steve* 

nd Ian Livingstone and published by-
Puffin, the game puts you in chargeaf a pirate 
ship. Together with your band of seasoned cuf-
throats you must scourge the Inland Sea, 
searching for gold and slaves Aid defent yo 
rival Abdul the Butcher in the race to become 
fcing of the Pirates. Setting off from Tak, the 
greatest den of thieves the wcJrld has ever 
known outside of a computer f^ir, you journe 
through 180 locations at sea and 83 ports — 

work out relative strengths to decide the 
outcome". Other FF games are planned — the 
next release looks like being Appointment with 
F.E.A.R. "The Fighting Fantasy books have 
sold over eight million copies — that's a lot of 
potential buyers". 

A land-based outlaw is the subject of AI's 
Robin of Sherwood series of adventures, notable 
for thei|- exceftcnt graphics (see Quest Corner, 
tfltaasttid. Touchstones of Rhiannon's sequel, 
Seven SwofdsonJVayland, features the Hounds 
of Lucifer — sounds like Mike Woodroffe 

d Unleash them on some nefarious 

'.y series., • 

j J 6 . • I. 
J K « 

KA S T ? * 

Robin games about. We've sent copies of the 
ads to the licensing company, I tYvp to them 
— otherwise there's/Io point in our paying the 
licensing fee in the fira place".. 

Adventure International also plans an assauli 
on the arcade adventure market. Davy. Jones" 
Locker is a joystick-based arcade adventur 
featuring Pegleg Bob, t h e lighthouse keeper. H« 
must row to the lighthouse to rescue survivott 
of a shipwreck: In this sequence he is attacked 
by a whale, a swordfish and a shark which he 
has to beat off with his oars. Seagulls also fly 
about dropping unmentionable things on him. 

he runs across the rocks as the sea rises 
Waterspouts erupt around him. Now he 

ist find the survivors and put them in a cave, 
while under attack from crsibs. The final 
sequence is the wreck itself. He must row 

rty survivori to safe engulfed by a 
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15Advtnturc 

antas' 

' W i i ' J rTfl ( I i (m 
long way frotd American Adventure 
ial's founding father's original visiort. 
t Adams, the man who originally 
(Crowthtt/pnd Woods' Colossal 
inioWrRS-80, let the UK opeta\ 

a free hand? 1 

atally different companies* both from 
hip and the financial point of view, 
ic licence for Scott Adams' product 
and Europe — at the time we- got 

Adveri 
tion have a 

• ' W n j l 
the oWn 
We hav^thc 
in they 
it Tricia (Mrs Woodroflfe) and I were import 
ing American software for the Atari 400/800. 
Wc did more bu$iness with Scott than anyone 
c,sc" ' k UwL T 

Ir struck M ike WoodrofTc that the American 
packaging was unnecessarily large: "We were 
paying to fly blocks of polystyrene over the 
Atlantic. Scott suggested that we set up our own 
duplication operation here — so Adventure 
International. UK was born. We went over to 
Florida, spenHhe week in Disneyland — it was 
great". v 

Nigel Bamford, Michael Woodroffe and Patricia Woodroffe. 

AI-UK also plan an arcade-style Gremlins 
game (not to mention 3 second Gremlins 
adventure proper). More Gremlins? Is this 
wise? ^ ^ - e ^ S N ^ w \ 

"Well, the first Gremiins by Brian Howarth, 
our ace prograrjim^r^ouTSold all our other st,ufT 

ROBIN OF SHERWOOD 

new 

by double. It's been translated into Spanish and 
German with great success, and there's a 
French versionon th* way. A 
movie is due for release at the « 

The company implements 
ducts like the forthcoming Q 
game, featurjiig the pantasti 
following .way. Scott Adams 
story and Marvel comics in 
the artwork, 
in Florida w 
"Then we take 
vert it to Spect 

The Fantastic F« 
.the Human Torch: 
method of play 
can switch indejjrities 
Marvel chara 
games .>The 
timesour 

Gremlin 

f!986." 

Ame 

Writ n 

New rk 

N 

jig atrf 
rytiew rc 

You 

tak< 

S<;ott'Adafhs gam£. 

featureST/than in Recent 
S market jaaisc-based. Some-

isctte versions appear before they 
!e Anomalies are 

ntu^markct. Adventurers 
tranfiejhtiyfs and the games can sit on the 

his puts off wholesalers. 
:, onc,chaln store wouldn't 

Tlri of Sherwood — it has some of the 

best graphics I've seen ir/iny computer game," 
not to mcntibn publicity from the befoks ind 
the TV scries,t, says Woodrofle. The new series 
will star Sean ^Connery's son incidentally. 
"Only Centresoft carries our whole range." 

To solve this, AI created the concept of the 
Scott Adams Adventure Centre — basically 
dealers don't need to pay for units until after 
they've sold them. "We haven't pursued the 

jetically — there arc about 
at the moment — we plan 

>'11 get down to that after 
ing is sure, AI have plenty 

ined — apart from Fighting 
Sherwood, Gremlins and 

rc the rights to Buckaroo 
- Ed). 

_ >he$,M mix a little popstar, 
throw in some super-hero and space-ace and 
you've got a Twentieth Century Fox movie 
awaiting release. "They've actually got the film 
in stock over here, but it's not being released 
yet". Could be another first for Adventure 
International. You've played the game, now see 
the movie. 
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Top: Hewson Consu l tants ' Fantas ia 

D iamond is a typical -post-Hobbif 

program featuring a number of Interactive 

Robot In particular — assume quite 

significant roles in the game. Middle: The 

which 

INTE 
ADVENT 
PROGRAMMING TEXT-ONLY adventures in 

Basic is really quite easy, and lots of people tend 
to have a bash at it at some time during their 
programming careers. The funny thing is, 
though, that although an adventure is meant 
to be a program that interacts with the player, 
there's one feature that's almost always missing 
from a Basic adventure game — and that's 
interactive characters. 

An interactive character is someone like 
Thorin in the Hobbit — a computer-controlled 
personality who appears to have a mind of his 
own. You may even, if he or she has been well-
programmed, be able to sit down at the key-
board and have a limited conversation together. 
This particular feature can add enormously to 
any adventure game, be it of the simple home-
brewed Basic variety, or a fully-fledged 
commercial game. Unfortunately, it's often 
either badly implemented or left out altogether. 

The reasons why so few games have good 
characters in them may seem obvious. If you're 
going to include other people in the game, 
you're also going to have to include a whole 
load more data for messages — either speeches 
for them to deliver, or descriptions to tell the 
player what they're up to. On top of that, you'll 
also need to test hundreds of conditions to 
determine when these messages should be 
output. Obviously all this is going to take up 
loads of Ram, which you probably can't spare, 
because adventures tend to take up loads of 
Ram anyway. 

Well, the good news is that there are ways 
of programming "intelligent characters" into 
your Basic adventure games, and these methods 
don't necessarily take up much space. You'll 
still need to set aside data storage areas for 
messages, but you can fit an awful lot of 
messages into, say, 3K — and that still leaves 
you with lots of room for other things like 
location descriptions and so on. 

In this, and the two issues o f Your Computer 

that follow, we're going to let you in on the 
secret of how it's done, and leave you with a 
type-in listing that will have characters 
interacting away to their hearts' content, or 
until you press the Escape key. 

First, for those who may be a little unclear 
about the subject, let's define exactly what an 
interactive character is — and what it isn't. An 
interactive character should have three main 
attributes: the ability to move from location to 
location without help from the player; the 
ability to get, carry, and drop objects; awareness 
of his/her surroundings. These three main 
attributes will enable the character to play a 
significant role in the game. We've already 
mentioned Thorin as an example of such a 
character — another example would be one of 
the characters in Valhalla. 

YOUR COMPUTER, NOVEMBER 1985 58 ̂  



RACTIVE 
rURE CHARACTERS 

Some games do, of course, include characters 
but include them in such a way as not to qualify 
for the term "interactive". Such characters arc 
really just objects, which arc described in 
human terms. They can still be quite effective, 
but the point is that such "pseudo-characters" 
are 100 percent predictable. Once you've met 
"the old man by the crossroads", you know that 
you'll meet him again at the same point in the 
game every time you play. 

If, however, the old man was a real interactive 
character, you might meet him in the pub, on 
the street, at the hotel, or even catch him 
stealing up behind you and pinching your purse 
— whereupon you can chase him and try and 
get it back. 

All these actions can, in an adventure 
program, be set in motion by a routine which 
from now on wc shall call the character handler. 
This is a routine that can accept the data for 
any character in the game, process it, decide 
what action (if any) to take — such as moving 
the character — and then return to the main 
adventure program. There are two sorts of 
character handler — asynchronous and synch-
ronous. All this means that in the first case the 
routine is called independently-of the player's 
actions. 

In other words, whatever may be going on 
in the main program, a call is suddenly made 
to the character handler to update all the 
characters. Both the Hobbit and Valhalla use 
this technique — if you sit back and do nothing, 
you'll see the characters continue to act out their 
own pre-programmed lives, with perhaps a 
message such as "You wait . . . " or "Time 
passes . . . " flashing up on the screen every few 
seconds. This system is rather difficult to 
implement in Basic, unless you have an MSX 
or Amstrad computer provided with Basic 
interrupt commands. 

An asynchronous system can appear more 
lifelike, because the pace of the game doesn't 
depend on the player, but a synchronous system 
is easier to program. Using this system, the 
character handler is called regularly at a certain 
point in the program — usually when the player 
enters a command. This is the system we shall 
be using here. 

Before we actually get down to the nitty-gritty 
of bringing our characters to life, there are just 
two more possible attributes for characters that 
need to be mentioned. The first is speech — 
they should ideally be capable of addressing the 
player without being prompted, and — even 
better — answer back if spoken to. 

The second is "history" — which means that 
a character should have some idea not just of 
what is going on around him/her, but also of 
what has happened previously. The best 
example of this is Valhalla, where characters 

James Hartley meets 
interesting people. 
like Thor took note of our actions and this 
influenced their behaviour later in the game. 

Allowing the player to address characters does 
not just involve the character handler routine 
— it also involves the parser, that bit of your 
program that accepts input from the player. For 
this reason, we shall not be including it in our 
program, but you will find that the techniques 
illustrated will make it simple to implement in 
your own games. Wc will, however, be giving 
our characters something to say. So much for 
the background. Now, how's it done? 

The first problem we have to solve is how 
to test conditions, because we're going to have 
to do it a lot and we need an efficient method. 
If you look at any book on programming Basic 
adventures you'll sec that there arc lines upon 
lines of If statements, since this is the easiest 
way of testing a condition in Bas.ic. Here are 
a couple of examples: 
IF (the player is in the dungeon) AND 

IF ( the rats are hungry) T H E N PRINT 
(Aaaaaagh! ! ! ) 
IF (the player is in the dungeon) A N D 
IF (the rats are dead) A N D IF (the 
p layer is hungry) T H E N PRINT 
( M m m m m ! Revenge is swee t ! ) 
IF ( the player is not in the dungeon) 
T H E N PRINT (F reedom is slavery) 
and so on . . . 

This is all very well, but you could soon find 
yourself writing a line full of Ifs for every 
message you want to print on the scrccn. 
However, the good news is that we can do 
without Ifs altogether! The first step is to look 
at the problem in a completely different way. 
Let's take the example above and represent the 
decision-making process as a "tree" — see 
diagram 1. 

A structure like this is called a decision tree. 
It is composed of different nodes (the rectangles) 
connected. The nodes fall into two types — 

(continued on next page) 

2T 3C 

PRINT 

"FREEDOM IS 

SLAVERY-

ARE THE RATS 

HUNGRY? 

NO / / V \ YES 

4C / \ ST 
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DEAD? 
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NO / / \ \ YES 

e x / \ 7C 

PRINT 

"YOU'RE SAFE . . . 
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/ V 

\ YES 
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Diagram 1. 
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(continued from previous page) 

choicc nodes, which test a condition (such as 
Is the player in the dungeon?") and terminal 
nodes, which do not test a condition and have 
no further branches leading from them. In this 
diagram, each node has been numbered and 
given a letter corresponding to its type — C for 
choice, and T for terminal. The conditions 
tested correspond to those in our If examples 
above, though you should be able to see that 
we have made a simple addition, which could 
be expressed as: 

If (the players is in the dungeon) AND 
IF (the rats are not hungry) AND IF (the 
rats are not dead) THEN PRINT 
(You're safe . . . for now) 

Instead of executing a load of If statements, 
we can enter a tree like this into a Basic program 
as a set of data, and then traverse it using a short 
routine. Traversing a tree means starting at the 
top and working our way down along the differ-
ent branches until we arrive at the right 
terminal code, since when we arrive at one of 
these we know that we have reached the end 
of the decision process, and can take whatever 
action is indicated by that particular node. 

Let's look at how a Basic program might 
traverse our rats-in-the-dungeon tree. In order 
to do this, all our Basic program needs to know 
is what type each node is — terminal or choice. 
If it's a choice node, the program will also need 
to know what condition is to be tested, and both 
which node to jump to if the condition is true, 
and which to jump to if the condition is false. 

For the moment, we'll assume that our player 
is in the dungeon and the rats arc alive but not 
hungry. Let's see what happens . . . Starting 
at node one, the program will first check to see 
if the node is a choice or terminal node. It's 
a choice node, so next we check the associated 
condition, and find that it is true. 

The program looks up the data for node 1, 
result true, and finds that the new node to jump 
to is node 3. The process is repeated and the 
program jumps to the node associated with 
node 3, result false. Again the process is 
repeated for node 4, with the program ending 
up at node 6. This is a terminal node, so the 
program stops here and prints the message 
"You're safe . . . for now". 

The tree we've just shown is very simple, but 
trees like this can develop into enormous 
baobabs of programming complexity, testing 
hundreds of different conditions, but still — 
remarkably — taking up very little Ram. The 
secret is in the way such a structure can be 
translated into a Basic program, and this is very 
easy. The first step is to store all the conditions 
to be tested in an array, so that we can refer 
to them by numbers. 

So, for example, the condition "Is the player 
in the dungeon?", which like all conditions can 
evaluate either to zero (false) or non-zero (true), 
will have its value stored in conditionarray(l); 
the value of "Are the rats hungry?" will be 
stored in conditionarray(2), and so on. 

All we need to do then is set up an array 
holding the information for each node. Let's 
suppose that this array is called the t array. For 
our example tree, we should Dimension it as 
follows: 
DIM t(9.4) 

The first subscript, 9, is the number of nodes. 
The second subscript, 4, is the number of 
different data items we need to store for each 
node — these are: 
(1) node type — choice (indicated by a 
0) or terminal (indicated by a 1) 
(2) for a choice node, the number of 
the condition to be tested 
(3) for a choice node, the node to 
branch to if the condition is false 
(4) for a choice node, the node to 

branch to if the condition is true 
In the case of terminal nodes, 
elements 2 and 3 are set to zero, and 
element 4 holds a number used to 
select the relevant message from a 
data store. 

As an example, then, the data for node 
one could be read into the t array from 
a Data statement as follows: 
10 FOR n = 1 to 4: READ t(1,n): NEXT 
20 DATA 0,1,2,3 

We could extend this to read data for 
each of the nine nodes into our array. 

Now comes the magic — we can 
traverse the tree simply by setting a 
variable 'nodenumber' to one and then 
using the following routine: 
IF t(nodenumber,1)= 1 THEN (exit tree 
because we've reached a terminal 
node) ELSE 

nodenumber = t(nodenumber,t 
(nodenumber,2) + 3): GOTO (beginning 
of line and do again) 

The first pan of the routine simply checks 
to see if we've reached a terminal node and, 
if so, jumps out of the traversal process. All 
you really need to pay attention to is the 
second part, and the way in which the new 
node number is assigned to the variable 
nodenumber. 

This is done by getting the relevant record 
for the current node, and selecting from the 
array the appropriate node number to 
branch to next by adding the value of the 
condition number held in t(n,2) to the 
number 3, giving us either t(n,3) (if the 
cohdition was false) or t(n,4) (if it was true). 
The routine simply calls itself repeatedly 
until it finds a terminal node and exits. 

In next month's issue, we'll show this 
technique in action, and begin the process 
of bringing our characters to life. 

i 
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Self Adhesive 
Cassette & Disk Labels 
* 3" & 3Vi" COMPACT DISK LABELS 

* SINCLAIR MICRODRIVE LABELS 
(ON TRACTOR FEED BACKING PAPER) 

* 24 HOUR SERVICE FROM STOCK 

CASSETTE L A B E L S O N A 4 SHEETS - White only, suitable for printing by offset 
£21. r Irtho or photocopying: 100 labels - C3.50; 200 - €6.00; 500 • €12.00; 1000 £21.85 

CASSETTE LABELS I N R O L L S • 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 " & 3 W C O M P A C T DISK L A B E L S 70 x 69 mm. white or tints as above. 
WHITE: 500 • £15.55; 1000 £22.05; TINTED: 500 • £21.35; 1000 - £31 05 

SINCLAIR M I C R O D R I V E L A B E L S • Side label 28 x 19 mm. . Spine labol 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 

P R I C E S I N C . V A T & C A R R I A G E . S E N D S T A M P F O R S A M P L E S 
& P R I C E L I S T W I T H D E T A I L S O F Q U A N T I T Y D I S C O U N T S . 

UNIT A4, SMEED-DEAN CENTRE 

EUROLINK INDUSTRIAL ESTATE 

SITTINGBOURNE, KENT ME10 3RN 

Sittingbourne 10795) 28425 - 24 hrs 

SELF ADHESIVE COMPUTER LABELS -

R 0 T R 0 N I C S D X - 8 5 

D O T M A T R I X P R I N T E R 

• 100 cps. 80 column 
• Italics, condensed 

expanded 
• Centronics 

STONECHIP 

BftSEMENT 

-MctnimKevW*"'1 

• S s s . - ^ a s feu- ««•* 

All jKices include VAT and p • p Please make 
PO payable t 
laycard numt 
clearly Plea! 

delivery SMT fREEPOST Greens Norton 

idp • p 
m cftequePO payable to SMT Or quote 

:laytard number Write your name 
and address dearly Please allow 28 days lor 

Towcester Norlhants. NN1? 8BR 

95 

Rotronics DR2301 
Data Recorder 

i Audio and data 
i Suits all home micros , 
i Direct VIC 20 ' 
and CBM 64 
connection 

Rotronics 
Portable Case 

i 23" x 12%" 
cubed loam 

i Holds Spectrum or 
V iC20CBM64 

i Components work 
in situ 

SMT 
Atnor 

IT® THE PIONEERS OF ROM SOFTWARE FOR THE AMSTRAD NOW PRESENT J 
PROTEXT 

WORD PROCESSOR 
TO THE ARNOR STANDARDS 

THE P R O F E S S I O N A L TEXT EDITOR AT A 
SENSIBLE PRICE:-

FOR PROTEXT (Pi OR MAXAM |M) ON CPC 464 

ROM • AOI CAMlRiOCC AOiPot AOIMI £49 95 
«6KtP«OMAU>Nei««d»fPf»rM. C399S 
DiSCS.DP or OM! C26 95 
CASSeTTES iCP o. CMI £1995 

For l i e CPC 664 Pivasc auote AD2P, A02M and 
add £5. EPROMS DISCS A CASSETTES are the Mine 
codes and prices as the CPC 464 

Trade & Overseas Orders Welcomed 

SEND LARGE SAE FOR FULL CATALOGUES 

CMOS, 
CSfCHT CARD 
SALES ITC 
016*8-6223 

leaves 
40 K 
TEXT 

SPACE 
V , 

TURN PRO TODAY!! 

'UTOPIA 
BASIC UTILITIES ROM 

( P r o d C o d e EU) 

* £29.95 
/ s 

• S P E E D - T O U C H TYPING S P E E D & SUPER-FAST 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 TO 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 
FACILITIES 

• P O W E R - S O M A N Y FEATURES. . . LOAD. MERGE. SAVE. POWERFUL FIND 4 
REPLACE. COUNT. CATALOGUE. INSERT. DELETE. WORD-WRAP. JUSTIFY. BLOCK 
COMMANDS. TABS. MARKERS. MARGINS. FORMATTING. HEAOERS & FOOTERS 
FULL/EASY PRINTING OUICK COMMAND ENTRY FOR EXPERIENCED USERS. DIRECT 
ACCESS TO DISC/EXTERNAL COMMANDS 

N E E D W E G O O N ? 

' R E M E M B E R * Protext is avai lab le in Tape/D isc /Eprom or A D 1 Cartr idge 

' R E M E M B E R A L S O * "If this is their editor. I wait with ba i ted breath for their 
word processor " 
(ACU J U N E 85 ) 

Beebug's TOOLKIT is the standard util it ies ROM tor the BBC Mtcroand 
has sold thousands of coptes 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 base lines, load. save, verify, type. dump, 
format, copy and much more 
A L L INCL PWtCE £29 .95 

AN0 GREAT NEWS FOR MACHINE CODE ENTHUSIASTS 

M A X A M 
IN CARTRlOGE NOW ONLY £49.95 (Incl VAT. p*p) 
NOW A l so AVAILABLE IN ROM ALONE FOR ONLY C3995 
ALL VERSIONS NOW CONTAIN FULL SPECIFICATION 
DISC C2695 TAPE £19 95 

PRESS COMMENT 
innor*t'r* tone* tt»$ trtKf t.n,%hi} <yi If* ARNOR e<*IO> 

<**» wet* ifto moo*/ ' • AMSTRAO COMPUTER USER 
Asi*mt>*'\. M>«* no FURRIER ARNOR .» I It b est I nay* IH« 

• COMPUTING W.T. AMSTRAO 
•Absolut• mtg.-t' • ARNOR must bo It* mj,»«r IMdtn" 

• POPULAR COMPUTINO WEEKLY 
"Oit>t« Spec-*' OHheiA to marcft" 

- COMPUTINO TOOAV 
ARNOR are lobe cowatutatea on a suM'O/Ob d*t>n>t*ty tr+ 
best HOME COMPUTINO WEEKLY 
"A pfOCuCt no W'lOul AMSTRAD vl+'can alto'0 to be without' 

• YOUR COMPUTER 

40K 
USER 
RAM 

AO! ROM CARTRIOGf 
IN G O O D COMPUTER STORES EVERYWHERE - OR DIRECT. 
PLEASE SEND ME 

(PRODUCT CODE) (PRICEl I ««cto*» Cheque/PO io» C 
I . iPwtfct MNOOifOi 

OR" 

Total e 

' Please debit my Access/Visa 

c a r d N o t U r m L L L L L J X L D 
NAME 
ADDRESS 

SIGNATURE: 

ALL TRAOE/CREOIT CARO SALES. ENQUIRIES ETC0l«86223 
SEND TO ARNOR Hd Depl Y. THE STUDIO. LEDBURY PLACE. CROYDON. SURREY CRO IET 

Y O U R C O M P U T E R , N O V E M B E R 1985 6 1 ^ 



o Computer Accessories 
Microdrive Storage Box 
Fully interlocking • Holds 20 cartr idges 
Microdrive Box £4.95 
Microdrive Box + 10 blank cartridges. £22 45 
Microdrive Box + 20 blank cartridges.. £39.95 
Blank cartridges £1.95 
QL Dust Covers £5.00 
Spectrum Monochrome Monitor Connector . . £11.50 
Spectrum RGB Interface £45.00 

+ index cards 

Avai lab le from W.H. Smiths. 
John Menzies Spectrum Stores 

Disc Storage Boxes 
• 3V2" Disc Storage Box Holds 25 discs 
• 5V4" Disc Storage Box Holds 50 discs. 
• Box of 10 3v2" s/s discs 
• Box of 10 5v4" s/s discs 
• Storage Box (holds 30 yv discs or 20 3 discs) 

. £9.20 
£13.90 
£30.00 
£27.60 
£1325 

TRANSFORM LTD. (Dept.YC) 089 283 4783 
Lucks Lane, Paddock Wood, Kent TN12 6QL 

ADVANCED 
Z80 MACHINE 

CODE 
A new authoritat ive guide, for those who want 

to improve their Z80 machine code programming 
skills to a genuinely professional level, has just 
been published by Interface, ot £12.95. 

If you already know the fundamentals of programming in Z80 mochine 
code, and now wont to expond your skills, to tackle advanced, serious and 
procticol program development, then this is the book for you. 

Advanced Z80 Machine Code Programming, by Wi l l iam Nitschke, fills o 
serious gap in the literature on programming the Z80. Rather than deal ing 
with tho elementary concepts of Z80 architecture, this now book discusses 
the moteriol you now need to know to advance your skills. The core of the 
book looks ot popular programming applications. Starting with the bosics 
of organising information, generat ing arroys ond tables, block moving, 
shifting ond erasing, string manipulat ion, data compression ond command 
tables, it moves on to advonced applications like word and sentence 
decoding Gomes programming is then examined in detail, including three-
dimensional maze generation, animoted graphics ond the development 
and coding of orcode gomes, and the synthosis of speech and sound 
effects. Thoro is also a complete set of 'undocumented' Z80 instructions. 

You con buy Advanced Z80 Machine Code Programming by Wi l l iam 
Nitschke (ISBN 0 907563 90 2) at £12.95 from most book ond computer 
stores, or direct from the publisher, post free, at: 

I n t e r f a c e P u b l i c a t i o n s L t d . , D e p t Y C , 
9-11 K e n s i n g t o n H i g h S t r ee t , 
L o n d o n W 8 5 N P 
(Trode only: WHSD Leicester) 

DAOT 
THE ULTIMA TEPOOLS PREDICTION PROGRAM 

MASSIVE DATABASE Poolswinner u» a soplusticated Pools 
prediction aid it cornea compete with the largest database 
available - 22000 matches over 10 year* The database update* 
automatically a* result* come in 
PREDICTS Not )ast SCO RED RAWS, but AWAYS, HOMES 
and NO SCORES 
SUCCESSFUL SELEC guarantee that Pools*inner performs 
significantly better than chance 
ADAPTABLE Probabilities are given on ft&JY fixture 
choose as many selections as you need for your bet. The 
precise prediction formula can be set by the user - you can tared »iM<teuited 
develop and test your own unique method ffmrveoon booklei 
SIMPLE DATA ENTRY All team names aro in the program Simply type in the reforenco 
numbers from the screen. Or use FIX GEN to produce fixture List automatically (see below). 
DISC/MICRODRIVE COMPATIBLE Tspes supplied with conversion Instructions 
PRINTER SUPPORT Pull hard copy printout of data if you have a printer. 

AVAILABLE FOR Spectrum (48K). Commodore 64, VIC 30 (+ 18K). AMSTRAD. 
BBC B. Atan (48K). ZX81 (16K). Dragon. Apple 11. ELECTRON 

PRICE £15.00 (all inclusive) 

AT LAST: No more struggling for hours to get the 
F T Y f i r M Q R / C fixture list into the oomputer. FIXCEN has been 
I 1AVJL11 0\Jl 0 programmed with all English and Scottish 
fixtures for 1986$. Simply type In the date, and the full fixture list is 
generated m seconds. Fully compatible with Poolswinner. 
POOLS WINNER with FIXGEN £16.50 (all inclusive) 

Onterfia cc 
i 

COUKSEWIWO 

P j 

IC0URSE WINNER v3 
THE PUNTERS COMPUTES PROGRAM 

NOT JUST A TIPSTER 
PROGRAM, Coursewinner 
V3 can be used by experts 

1 — — andoccasional punters alike 
You can develop and test your own unique winning system by adjusung the 
analysts formula, or use the program in simple mode. Coursewinner V3 uses 
statistical analysis of major factors including past form, speed ratings, course 
statistics, prize money, weight, going, trainer and jockey form etc. etc It 
outputs most likely winners, good long odds bet*, forecasts, til casts etc. The 
database Includes vital cotirse statistics for all British course*. You can update 
the database - never goes out of date 

AVARAHX TOR Sp«ctnim (|UX1 Corf odor* 44. MC (3), AMS7XA!) A*iK«tt). Acpltfl 

PRICE £15.00 (all inclusive) InchuU* rut AND Natioaal Hunt 

H 

Send Choque»70s for return of poet service to 

phono 24 hrs 90FTVTARK phone 24 hrs 

37 COUNCILLOR LANE, CHEADLE, CHESHIRE. S 061-428 7425 
tScnd lot A i i ? tm otow tefivwt) 
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NEWS oa eo r s 11 
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h 
The crystal ball 
Windam Classics is the 
title of a new series of text 
and graphics adventures 
based on famous 
children's books. The 
series is being marketed 
on disc for Commodore 64 
owners by W.H. Smith 
Distributers. 

There are two types of 
game. Alice in Wonderland 
— reviewed this issue — 
and Below the Root — 
based on the Green-Sky 
trilogy — are mainly 
animated graphics with 
added text. The more 
traditional type of 
adventure can be found in 
Swiss Family Robinson 
where text plays a greater 
role. 

Others planned for 
release include Treasure 
Island, Robin Hood and 
The Wizard of Oz. The 
Worm in Paradise. Level 
9's sequel to Snowball and 
Return to Eden, should be 
with us any time now. 

A helping hand 
Dean Cooper of Dudley 
has found Scott Adams' 
Secret Mission — formerly 
Mission Impossible — a 
trifle tough. 
Can't get the yellow key? 
WODN IWHG UORH TRED 
ROCE FWOR HT 
Bomb going off? 
WODN IWNE KORB YBEG 
DABS RUET OBAS ESU 
Still no joy? 
SNOT TUBE TIHW NEHT 
WOLL EYNE HTDE RHSU 
PRIA HCNI 
Where's the blue key? 
POME HTEK AHS 

Curiouser and curiouser. 

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. 

Robin of 
Sherwood 
• Spectrum/CBM-64/Amstrad 
• Adventure International 
M£9.95 
IN THE DAYS of the Lion spawned 
of Devil's Brood, the Hooded 
Man shall come to the forest. 
There he wil l meet Heme the 
Hunter, Lord of the Trees, and 
be his son and do his bidding. 
The powers of Light and Dark-
ness shall be strong within him. 
And the guilty shall tremble. 

Or, to use prose of a slightly less 
purple hue, Robin Hood and his 
merry men are up and about again 
and all set to duff up the baddies 
in this new text and graphics 
adventure. 

I f the mention of the aforesaid 
Hooded Man and Heme the 
Hunter twanged your memory's 
bowstr ing, that's probably 
because this adventure is based on 
the popular TV scries and has 
been officially licensed from 
Goldcrest. 

Mike Woodroflc has joined 
forces with programmer Brian 
Howarth and graphics supremo 
Teoman Irmak to produce an 
adventure that is both mentally 
challenging and visually stirring. 
I f you're a BBC or Electron 
owner, you'll have to be content 
with a text-only version at the 
lower price of £7.95. 

Like many of Adventure Inter-
national's recent releases — 
Gremlins, Hulk, Spiderman, 
Sorcerer of Claymorquc Castle, 
etc — Robin of Sherwood boasts 
superb graphics, the best you'll 
sec in any adventure. The only 
others I've seen that come near to 
A.I's standard arc those by Terry 
Greer of Interceptor but you don't 

Riding through me 9'e" ' 

get many pics per adventure with 
theirs. 

Subtit led Touchstones of 
Rhiannon, the adventure not only 
casts you as the bold Robin but 
also casts you straight into a 
dungeon at the start of the game. 
Although the opening parallels 
one of the TV scripts, you may 
find it a shade difficult to escape 
from this early predicament. 
Despair not — A.I. have thought 
fully given some coded clues on 
the packaging to get you out of the 
pit. Before you rush off to 
Sherwood Forest, you might care 
to explore the castle. The Lady 
Marion's in there somewhere and 
it might pay you to chat her up 
before you belt off. 

Once in the Greenwood, you're 
sure to meet up with Heme The 
Hunter, he of the funny headgear. 
Hatrack-head will tell you that 
your quest is to find the six 
Touchstones -of Rhiannon and 
return them home. 

Sherwood Forest sure is a large 
place and you're likely to get lost 
quite quickly. Keep plugging 
away though and you' l l be 
rewarded w i th a stunning 
animated picture of a waterfall. 
Elsewhere, you might be lucky 
enough to stumble across a 
bewitched John Little, Kirklees 
Abbey and a grange. 

Robin of Sherwood is a visual 
treat coupled with a testing 
mission. 

• Commodore 64 
• Windham Classics 
• Disc £14.95 
CURIOUSF.R AND cur iouser ! 
Windham have combined 
traditional interactive text with 
command menus, graphics, sound 
and elements of arcade action. 

The result is a charming adven-
ture, offering something for the 
whole family. The game is based 
on the Alice books with some new 
ideas and characters added. You 
guide an animated Alice through 
some 250 scrcens, meeting over 
60 different characters. 

With the aid of a joystick, Alice 
can be made to walk, run, climb, 
crawl, stand, swim, and jump. 

Part of the scrccn is reserved for 
entering commands and for 
receiving textual information. 
However, you don't have to type 
a thing — all input is done by 
means of option menus controlled 
by your joystick. 

Most of the famous characters 
are there — all are animated — 
including the Cheshire Cat, the 
Mad Hatter, the March Hare, the 

• Walrus — but no carpenter — and 
the White Rabbit. 

Alice is a large, engaging and 
often humorous game. While it is 
undoubtedly aimed at younger 
children, many adults wil l enjoy 
this entertaining revisit to 
Wonderland. 

Robin Hood. 

Alice in 
Wonderland 
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Listing 1. 
10DATA17.59,7.58.50,50.16.0.204.238.14.228.240.226, 

2 2 4 . 1 9 2 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 1 . 1 9 . 7 . 7 . 7 . 3 . 3 
5 .17 ,195 .105 .239 .30 .30 .30 .31 .239 .0 .8 .12 .135 .135 .15 .15 . 
8 . 0 . 0 . 0 . 1 9 2 . 1 9 2 . 1 2 8 . 0 . 0 . 1 . 1 . 1 7 . 1 . 1 . 3 . 3 , 3 . 1 5 , 1 5 . 2 5 5 . 4 7 . 
95 ,95 ,15 ,15 .8 .8 .136 ,8 .12 .12 

20DATA12 ,14 .0 ,0 .0 .0 .0 .0 .0 .0 .7 .7 .7 ,7 .7 .7 .48 .48 .47 .77 
, 7 7 . 7 6 . 1 3 6 , 1 3 6 . 0 . 1 2 8 , 1 4 , 1 5 . 1 5 , 1 5 , 7 , 7 . 4 8 . 4 8 . 0 , 0 , 0 . 0 . 8 . 8 
.0.128 

30DATA0.2,5 ,0 ,0 .0 .0 ,0 .119.255,15,249,248,248,248.63 
, 0 .136 .8 .129 .193 .139 ,135 ,15 .0 .96 .224 .224 .72 .72 .8 .8 .1 .3 
, 1 9 ,1 9 .3 .1 .0 .0 ,79 .15 .15 .15 .15 .31 .15 .15 .15 .31 .46 .76 .136 
, 8 . 8 . 8 . 1 3 6 . 0 . 0 . 0 . 0 . 0 . 0 , 0 . 0 . 0 , 0 , 0 . 0 . 1 . 1 , 3 , 1 5 . 2 5 5 . 4 7 . 9 5 . 
79 .159,47 .15 ,8 .136.12 .12 .142 

40OATA15 .15 ,15 .0 .0 .0 .0 .0 .0 .0 .0 .3 .3 .7 .7 .7 .119 .96 ,112 
, 3 1 . 4 6 . 4 6 . 7 6 . 7 6 . 0 . 0 . 0 . 1 5 . 1 5 . 7 . 7 . 7 . 1 0 2 . 9 6 . 1 1 2 . 0 , 0 . 0 . 0 . 0 
. 0 . 0 . 0 

50DATA0.2 .1 .2 ,0 .0 .0 .0 .119.255.15.249,248.248.248.11 
2 .0 .136 ,8 .128 .192 ,136 ,128 .0 .0 .0 .16 .16 .48 .48 .22 .30 .0 .0 . 
1 , 1 . 3 , 3 . 3 . 3 . 6 0 . 3 0 . 2 0 7 . 4 7 . 9 1 . 1 0 5 , 1 0 5 . 1 5 , 9 . 1 5 , 1 5 , 1 5 , 1 5 , 1 
5 9 . 4 6 . 1 2 , 3 0 . 1 4 . 4 6 . 7 6 . 1 3 6 , 0 . 0 . 0 . 3 . 3 . 1 . 0 . 1 . 1 . 3 . 3 . 7 9 . 1 4 3. 
127,31.47.79,159.15.12,12,204 

60DATA12 ,142 ,142 ,15 ,15 .0 .0 .0 .0 .0 .0 .0 ,0 .3 ,7 .7 ,7 .7 ,7 . 
9 6 , 1 1 2 . 4 7 . 7 6 . 7 6 . 7 6 . 1 3 6 , 1 3 6 . 0 , 0 , 1 5 , 1 5 . 7 . 3 , 3 , 3 . 4 8 . 4 8 . 0 . 8 
, 8 . 8 . 8 . 8 . 0 . 128 

70DATA0.2 .5 .0 .0 .0 .0 .0 .119.255,15,249.248.248.248.11 
2 .0 .152 .24 .145 .192 ,137 .129 .1 .0 ,128 .128 .128 .128 .8 .12 .12 
, 0 . 0 . 1 . 1 . 3 . 3 . 3 , 3 . 6 0 . 3 0 . 2 0 7 , 4 7 , 9 1 . 1 0 5 , 1 0 5 , 1 5 , 9 . 1 5 . 1 5 , 1 5 
, 1 5 , 1 9 1 , 1 2 . 1 2 , 1 2 . 1 2 . 1 2 , 7 6 . 1 3 6 . 0 . 0 . 0 . 3 . 3 . 1 . 0 . 1 , 1 , 3 . 3 . 7 9 
.143 .127 .31 .47 .79 ,79 ,15 .12 .12 

80DATA204 .12 .142 .78 ,79 .15 .0 .0 .0 .0 .0 .0 ,0 .0 .3 ,7 .7 .7 .7 
. 7 . 9 6 , 1 1 2 . 4 7 . 7 6 . 7 6 . 7 6 . 1 3 6 . 1 3 6 , 0 . 0 . 1 5 . 1 5 . 7 . 3 . 3 , 3 . 4 8 . 4 8 . 
0 . 8 . 8 . 8 . 8 . 8 , 0 , 1 28 

90DATA0.17,59,7.58.50.50.16.0.204.238.14.228,240.22 
6 , 2 2 4 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 3 , 7 . 3 1 . 1 5 . 1 5 . 1 

5 .7 ,192 .105 .15 .16 .207 .60 .60 .109 ,0 .0 .8 .12 .14 ,15 .143 .111 
. 0 , 0 , 0 , 0 , 0 . 1 9 2 . 1 9 2 , 1 2 8 . 5 1 . 1 . 1 . 1 7 . 1 . 3 . 3 . 3 . 1 4 3 . 1 5 . 3 1 , 1 1 1 
.175.31 ,14 .12 .31 ,76 .140,142 

100DATA79.47 .15 .71 .0 .0 .0 .0 .0 .8 .12 ,14 .3 ,3 .3 .3 .3 ,16 .48 
, 0 , 1 2 , 1 2 . 1 2 . 8 . 8 . 1 2 8 . 1 2 8 . 0 , 3 5 , 1 7 . 0 . 0 . 0 . 0 . 0 . 0 . 3 0 , 3 0 . 2 4 8 . 
4 8 , 0 . 0 , 0 , 0 

110DATA0.0.17.3.21.17,17.0.0.238.255,15.242.240.241, 
2 4 0 . 0 . 0 , 0 . 0 . 0 , 1 2 8 , 0 , 0 . 0 . 0 . 0 , 0 . 0 , 0 . 0 . 0 . 0 , 3 , 7 . 7 . 7 , 7 1 , 3 5 , 
17 ,104 .45 ,143 ,79 ,47 .30 .30 ,158 .0 ,0 .8 ,12 ,30 ,150 .150 .206 , 
0 . 0 . 0 , 0 . 1 2 8 , 1 2 8 . 0 . 0 , 3 . 3 . 3 5 . 3 5 . 1 7 . 0 , 0 . 1 7 . 1 1 1 , 1 5 , 6 3 . 1 5 . 1 
5.207.14 3 , 6 3 . 8 . 8 . 0 , 1 3 6 . 8 , 8 . 0 

120DATA0 .0 .0 .0 .0 ,0 .0 .0 .0 .35 ,33 ,48 ,48 ,1 ,1 .0 .0 .4 6,76.1 
4 0 . 1 3 2 , 1 2 . 1 2 , 1 9 2 , 2 2 4 . 0 . 0 , 0 . 0 , 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 

130DATA17, 59,7,50 . 50, 50. 50, 16 . 204 . 238.14 . 228. 240. 224 
, 2 2 6 . 4 4 , 0 . 0 , 0 . 0 . 0 . 1 9 2 , 1 9 2 , 1 2 . 0 . 0 . 0 . 0 . 0 , 0 . 0 . 0 . 1 , 3 , 3 , 3 . 7 
. 7 .39 ,47 .14 .14 .143 .79 .47 .31 .15 .15 .14 .14 .12 ,12 .76 .136 .1 
1 . 1 4 3 . 0 . 0 . 1 6 . 4 8 . 5 2 . 6 0 . 6 0 . 6 0 . 3 1 . 7 , 3 . 0 . 0 . 0 . 0 . 0 . 3 1 . 1 7 5 . 2 0 
7 . 7 . 7 . 7 . 7 . 7 . 1 5 . 1 5 . 1 5 . 3 1 . 4 6 . 7 6 

140DATA8 .8 .12 .76 ,136 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .7 ,7 ,7 
. 7 . 7 , 7 . 9 6 . 2 2 4 , 8 , 8 . 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 

150DATA0 .0 .0 .0 ,0 ,0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .51 .119 ,7 ,114 . 
240 ,116 .112 .48 ,136 .205 .14 ,197 ,196 .196 .128 .0 .0 .0 .0 .48 .4 
8 .16 .0 .0 .0 .17 .51 ,254 .254 .255 .255 .17 .252 .249 .14 3,247.24 
7 .247 .127 .143 .136 .76 ,238 .238 .238 .204 .140 .8 ,0 ,0 ,0 .0 .0 ,0 
, 0 . 0 .17 ,17 .1 .17 .51 ,51 .51 .119 

160DATA255. 255,15.191.95.95. 255. 255,136,136.8.136.13 
6 . 2 0 4 . 2 0 4 . 2 0 4 . 0 . 0 , 0 , 0 . 1 7 . 1 7 . 0 . l o . 1 1 9 . 2 5 5 . 2 5 5 . 2 5 5 . 2 3 8 . : 
38 .192.192,159.155,155.19,1 .1 .0 .16.238.238.238.238.238 
.238.192,192 

170DATA0.96.112. 112.49.4"). 17. 17.0, 17 .1. 152 . 184 .221. 2 
54 .255 .238 .255 .15 .249 .241 .241 .224 .243 .0 .4 .8 ,0 .0 .0 .0 .0 . 
1 . 0 .0 .0 .0 .0 .0 .0 .255 ,127 .55 .19 .1 .17 .17 .17 .253 .255 .255 .2 
55 .255 ,127 .255 .255 .136 .204 .76 ,76 .204 .136 .0 .0 .0 .0 .0 .0 .0 
. 0 .0 .0 .17 .1 .51 .51 .103 ,255 

180DATA255.255.255.15.191.95.223.111.191.255.0.0.0.0 

Listing 2. 
i*IR IMXCY-2M<>0 AKD I « n - J M < > - 1 THSK *pi>i** i t SE *s>l<200 
20CKVELC4>El,l,10. 1.-1,2. 3.1.126,0.0.-116. 124. im MKWELCPE 3.2.1,3.>1.1.$,2. 126,0.0,-126,120. >26 40OATA41*.*.t.0.0.0.4.0.*10.0.3,e.2.0,5.« SSSCX-MAlV FOfit*=.0TO15P£ADC TX?G%=0: NEXT p-on-WX-li 

8:chotpw»129:blo>ctioM26:klcnblo«129:forzkic«12e too= 
for• 126 aô C* »o 2 > ao • 6 

4*Jt:ao2«8 r0BT--OT02STtP2 P*=JV (OPTT 7«.OAa»40 S7A470 LDA*472:STA471.L0A»HX H00256 STA47 2. L0A*K\ PIV256 STA473 LDA*« STA474:STA4O0 STA Ml STA4 04 STA485 3TA486 STA4S2 S7A453 L0A*2: 3TA477 8*J3Rd»a 
»0.«t*rt J3R4l*:.W\ JSS&0T JSSd*:»y 100C.DA4S0 lllfltc LDA4S4 tttEc L0X*49£:JSRkey CPY*4JfF Ml t»:JSIn»».JllPc .« LDXaAFF JSPVay CPY*4FF. BXCb JS0l*f: •Wc b LDXaiBC JSltkoy CPY* WF: BUtc. JSRup; .c 

1MUIM2 RECk8 JSRcru:,k8 L0A»«STA452:IDA48E MOkfl L0A»P:ECCfe9:J«Pkkl: M HTS:.kkl IMJKPatart 1» Str L0A473.C!lPaKX MV256 eEQCE.JKPCF 140 dia LOA480.0EQaain:L(VA492: STA472:LDA493: STA473: 0 ICUf BXCaain: L0A*2: STA477. LOMfl. 37A450. LDA401: C«P«4 B 6QCr:L0A472 CWPaH* 000256: MCftEF Cf JSfirub: LOAaKX H00 256:STA 4* J LM*IA D1V256:STA483: LOAM. S7A4B0.3TA4J*. ,C C LOAaK* HC0256; 5TA472 1ML&AMA 0IV256:8TA47.3 lDA4i*:3TA474.Ll>AA81 :U«uin LtlA*0 STA491 CLCILOA470 ADC*40* STA47*:LDA471 ADC*2:S TA471 16«U>A*0 STA491 170.um --MPdi.2 100LDY** A LDAt472>.Y:STA(470>.Y. INY: CFY*32: BMEA. CL C:LDA470 ADC*420 STA440.L0A471 ACT*1:STA44E: 8 L©A<472 ».Y STAI44D1.Y IKY OPY*64.6KE0 CLC:U>A44D:A>:*42»:3TA4 4D:LDA44E ADC*1 STA44E C L0A1A721.Y STAIMDJ.Y IKY CP Y*M:B«C 

U>«LC.L0A44D AGC*420.STA44O LDA44E.A0C*1:STA44E D LDA(472) ,Y: STA (440)* Y: IKY:CPY*128:8KE0:RTS 
200 rub LDA*42»IS7AK1: LDA*0: iTAKI'll JSPDL a 2 LDA*5 ST AKl LDA*43l;S?AXl»l:frT3 210 BLO LDAa 1 S7A677: LPAa5 S7A49*:STA474 LDA*bto MOO 256:STA 482:L0A*blo DJV2S6STAABJ:RTS 220.*n LDA*2:S?A477.RTS 230tl9h LCA*0 STA477 J5Rr.jb L0X*4FF JSSkay CPYakfF MOBLO: LDX*4C0: JSBVay CPY*4FF. 8E1JPUK. LDX*4«>: JSftkey Cf Y*4FF BE OKIC: L0A486: CHf>* 16: BEOen: I IK496.CLC: UOA470: ADC *8:S?A170-10A47I AEC*0:STA471 240LDA*2:STA48«.LOA*3:STA477 250£TA474:LOA*for I7C0256 : S7A492 
260U>A*f or DIV256:3TA483:RTS Km JSBSC LDA*5:STA4«* L0A»p.un MC02S6:STA442. LOAaj.yn 0IV2S6: STA403 -CA»4 5TA 477 BTS KIC JS830. Ltoai:STA460 LCA»klc H00256:STAM2 LDAnklc DIV256:3?AM3:RTS 270 n* RTS 
280.1•f LDA»fl:STA 47 7:LDX« 4CD JS»V«y:CPY» 4Fr:BEOf1r2: LDX»4BD: JSBioy CPY»IFF BEOROU: LOAM6 BECNO: DEC4B6: JSOx ut.: SEC: LOA470:5CC08: STA470: L0A471: 5BC«*: STA471: LOA»tor H00256:STA402 Z90tPA*(o> DIV256.STA4B3:L0A»3:STA477 STA474:LdA»2'$ TA480 RTS: MO JSRrub: LDA*5:S7A4«0: LCA»rou M00256.STA4 02:UDA«rou 0IV256 STA483:JMPSO 
300 f ly2 -JSftrub. JSRSO SEC. U0A47*. SBC'480:STA47*:COA4 71: SBC* 2: STA471. LOA»6: STAMP. LOA* 1 L0A494. DHEH2: LCM1 3TA461; L0A»4: STA477; ,H2 LDAarovi 1*00256: 5TA402: LDA*row 0IV2M:STA4») RT6 )10.OW UNM4:STA477:LC>A«5:STA40*:LOA«ct>O H002M:STA 482' L0A*ctvo 0IV256:STA483:m 320. vp JSftrub: L0X»4C0 JSRk«r:CPY»4ff: 8MCI JMPf ly.. I LDX»4BC' JSRkay CFY«4FF:BE0C»3 . ) IH SEC: LOA470 S!>C»400 STA470. LDA471: SftC«2: STA471. LOAM: STA480: L0A» 2: STA477: STA474 L0X»ft:STX481:OEX:STX477:RTS 330Sf»C»438. STA470: LOA471 SBC»1 
340STA47J RTS -fl« 0EC466:SEC:UA47*:SSOM8:STA47*: LDA471:SBC«1 STA471:RTS:..t SEC.L0A47*:SBCV440:STA470 LDA471:SAC*I:STA471:RTS: aovn LOA485:CnP0l:BEOFLT 

KUNG FU MASTER is fairly unusual as 
magazine listings go, as it allows either Electron 
or BBC users to type in the program as it stands 
and the program itself detects which machinc 
it is running on and makes any necessary' 
changes to the program automatically. This is 
achieved by reading the value of the Inkey-256 
command. 

The game is standard Karate-style where each 
player can execute a certain number of moves, 
in this case 10, in order to attack his opponent 
or defend himself. The unusual thing about this 
game is the size and quality of the graphics; 
each player being 64 pixels or eight characters 
high. Such large characters would normally take 
a large chunk out of the already limited memory 
and would also result in a huge amount of data 
which would have to be typed in by the user. 

T o get around this problem I have used a 
simple but still effective compression technique; 
each character is stored in miniature form, in 
this case four characters high, and then this is 
expanded up to the full eight characters by the 
printing routine. 

To implement the moves you must use the 
following combinations of control keys: 

, 0. BCQS? IMC496: CLC LDA470; AOC0 448 S7A4T0 L0A47] ADC*1 STA*7l:R7S: .FLE MC406:Cl.C 3MLOA470 AOC«438:S7A470 L0A47! A0C*l STA471:RTS ST CLO: LOA*70 AOC«440: 3TA470 L0A471. ADC* 1 STA471: RTS J40. f i r JSftSO:SEC:LOA470 SK>49* STA470: L0A471 5HC*2 ! 374471: L0A*6: STA490 LOA* 1: LOA404 MUM: LOA* 1. STA4B1. . N L0A*klc H002M: STA402: L0A*kie 01V256 STA483: RTS 37*.SO L0X**o H00256. L0Y*»o 01V254: LBA*7rJW4FFF1 JB0.k*y L0Y*4FF:LOA*481:JMF4FFF4 .d*l«y LOX*10O E L OY#:0* r DSY tvty:OEX:BMEE.RTS 
399 <91 *2 L0X*C: L0A47*: 3TA475: L0A471: STA476: JSRd 1 *3:C LCiLDA470:A0C*8.STA475 LOA471:ADC**:STA476: JSRdl•3:CLC ILDA470 ADC*16:STA47i LDA471.AOC*0.STA476:JSRdl»3:CLC LO*4701 ADC*24:STA47} L0A471 ADC*0.STA476:JSRdl*3 
400CLC LDA470 ADC*4M STA475 LOA471: AOC*2: STA476: JSR dl*3{CLC:LOA470.A0C*4«8:3TA475:LOA47I.ADC*2:3TA476:JSR dl«J.-CLC:LOA47* AOC*490 STA47®:LOA471:ADC*2:STA476 J3« dl(3:CLC:LOA470:A0C*498:STA47 5:L0A471: ADC*2:3TA476:JSR di«3 
410CLC:LOA470:ADC**:STA475:LDA471 ADC*3"STA476:JSRdl *3.'CC,C: LDA470: AOC*8:STA475. L0A471: ADC*5: STA476: JSRdl• 3 :CCC UDA470 A2C*!6.STA475:LDA471 ACC*5:STA476:JSRdl*3: CLC:LDA470.ADC*24.STA475:L0A471 ADC*5:3TA476:JSRdl»3 
420CLC:LOA470.ADC*400.STA475:LOA471.ADC*7:5TA476:JSR di>3:tLC:LOA470: A6CV469:STA475•LDA471:AOC*7:STA476.JSR dl *3: CLC. LOA470 A0C*4W. STA475: LOA471. A0C*7: STA476. JSR dl»3 CLC:LOA470 AOC*496.3TA475:LOA471 AOC*7:5TA476:JtR di*3 . 43«TTS:.r JT L0X*490: JSRV*y.CPY*4rr,W«k7:L0A*l:STA4» 2- .k7 RTS 440 dial JSRR!P.CLC,LOA473:ADC*440:3TA475:L0A476.ADC *1:S7A476: RIP L0Y*4TP:.K IH* JSRrip:IKY:JSRrlp:IKX CP Y*7 BHEX RTS rip STY4&0:LOA< 4731.Y:STA441 TXA:TAY LDA <472).Y: XI C*A451:LOY450 STA<47S>.Y:RTS 450 cru JSBrub SEC:LOA470.SBC*8•STA470.L0A471:SBC**: STA471 DEC406.LDA*7.LDX*ao2 M00256:LDY**o2 01V256;JW4 

rrr i 
460)NEXT:d* l *7 ' l ' ap l :ET l>apt 
470CMA1K'" 
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. 0 . 1 3 6 . 1 3 6 . 2 0 4 . 0 . 0 , 0 . 0 . 0 . 0 , 0 . 0 . 2 5 5 . 2 5 5 . 2 3 8 . 2 3 8 . 2 3 8 . 1 4 . 
9 6 . 2 2 4 . 1 2 7 . 5 5 . 5 5 . 1 9 . 1 9 . 0 . 0 . 0 . 2 0 4 . 2 0 4 . 2 3 8 . 2 3 8 . 2 3 8 . 2 3 8 . 9 
6.224 

190DATA0 .0 .128 .128 .192 .192 ,230 .247 .0 .17 .1 ,16 .48 .17 .1 
6 . 0 . 2 3 8 . 2 5 5 . 1 5 . 2 4 9 . 2 4 1 . 2 4 1 . 2 4 1 . 2 2 4 . 0 . 4 . 8 . 4 . 0 . 0 . 0 . 0 . 2 4 7 
. 1 1 9 . 5 5 . 1 9 . 1 . 0 . 0 . 0 . 1 5 3 . 2 5 5 . 2 5 5 . 2 5 5 , 2 5 5 . 1 1 1 . 5 5 . 5 1 . 2 4 3 . 2 
4 7 . 2 0 7 . 1 9 1 . 1 2 5 , 2 4 9 . 2 4 9 , 2 5 5 . 0 . 0 . 1 3 6 . 1 3 6 . 2 0 4 . 2 0 4 . 2 0 4 . 2 0 4 
, 0 . 0 . 0 . 0 . 0 . 0 , 0 , 0 , 5 1 , 5 1 , 3 . 5 1 

200DATA103,103 .255 ,255 ,223 .239 .31 .127 .191 .223 .111 .25 
5 . 2 0 4 , 2 0 4 . 1 3 6 . 0 . 1 3 6 , 1 3 6 . 2 0 4 , 2 0 4 . 0 . 1 7 . 1 7 . 1 7 . 1 7 . 1 7 . 0 . 1 6 . 
2 5 5 . 2 5 5 . 2 3 8 . 2 0 4 . 2 0 4 . 2 0 4 . 1 9 2 , 1 9 2 . 1 9 1 . 1 9 . 1 9 , 1 9 . 1 . 1 . 0 . 0 , 2 
04 .238 .238 .238 .238 .238 .96 .224 

2 1 0 D A T A 0 . 1 6 . 1 6 , 1 6 . 1 6 . 1 7 , 5 1 . 5 1 , 0 . 1 4 5 . 1 2 9 . 1 5 2 . 4 8 . 1 5 3 , 1 
5 2 . 1 3 6 . 2 3 8 . 2 5 5 . 1 5 . 2 4 9 , 2 4 1 . 2 4 1 . 2 4 1 . 2 2 4 . 0 . 4 . 1 0 , 0 , 0 , 0 . 0 . 0 
. 5 1 , 5 1 . 5 1 . 1 9 , 1 . 0 , 0 . 0 , 1 5 3 . 2 5 5 . 2 5 5 . 2 5 5 . 2 5 5 . 4 7 . 5 1 . 5 1 . 2 4 3 . 
2 4 7 . 2 0 7 . 1 9 1 . 1 2 5 , 2 4 9 . 2 4 9 . 2 5 5 . 0 . 0 . 1 3 6 . 1 3 6 . 2 0 4 . 2 0 4 . 2 0 4 . 2 0 
4 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 5 1 . 5 1 , 3 , 5 1 

220DATA103.87 .223 ,255 .223 ,239 ,31 ,127 .191 .223 ,223 ,255 
. 2 0 4 . 2 0 4 . 1 3 6 . 0 . 1 3 6 . 1 3 6 . 2 0 4 . 2 0 4 . 0 . 1 7 , 1 7 . 1 7 , 1 7 , 1 7 , 0 . 1 6 , 2 
5 5 . 2 5 5 . 2 3 8 . 2 0 4 . 2 0 4 . 2 0 4 . 1 9 2 . 1 9 2 . 1 9 1 . 1 9 . 1 9 . 1 9 . 1 . 1 . 0 . 0 . 2 0 
4 .238 .238 .238 .238 .238 .96 .224 

2 3 0 D A T A 0 . 0 . 0 , 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 , 0 . 0 . 5 1 . 1 1 9 . 7 . 1 1 
4 . 2 4 0 . 1 1 6 . 1 1 2 , 0 , 1 3 6 , 2 0 5 , 1 4 , 1 9 7 , 1 9 6 . 1 9 6 , 1 2 8 , 0 . 0 . 0 . 0 . 0 . 4 
8 . 4 8 . 1 6 , 0 . 0 . 1 7 , 5 1 , 1 1 9 , 2 5 5 , 2 3 9 . 1 5 9 . 4 8 . 2 4 9 . 2 5 5 . 2 5 5 . 2 0 7 . 2 
4 3 , 2 4 3 , 2 1 9 . 0 . 2 0 4 . 2 3 8 . 1 2 7 , 2 5 5 , 2 5 5 . 2 5 5 . 2 3 8 . 0 . 0 . 0 . 0 . 0 . 1 7 , 
5 1 . 1 1 9 . 1 2 7 . 1 9 . 3 5 . 1 0 3 . 2 2 3 . 1 9 1 

240DATA255.206.239 .255 .127 .159 .175 .127 .119 .51 ,12 ,136 
, 1 3 6 . 8 . 1 3 6 . 2 0 4 . 2 0 4 . 2 0 4 . 2 4 7 . 2 4 7 . 2 2 5 . 1 9 2 . 0 . 0 . 0 . 0 . 1 4 0 . 8 . 0 
, 0 . 0 . 0 . 0 . 0 . 5 1 . 5 1 . 5 1 , 1 7 . 1 7 . 1 6 . 1 6 , 0 . 2 0 4 . 2 0 4 . 2 0 4 . 2 0 4 . 2 0 4 , 
128.192.0 

2 5 0 D A T A 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 1 6 , 0 . 0 . 0 . 1 1 9 . 2 5 5 . 1 5 
. 2 4 4 . 2 4 0 . 2 4 8 , 2 4 0 . 0 . 0 . 1 3 6 . 1 2 . 1 3 8 . 1 3 6 . 1 3 6 . 0 . 0 . 0 . 0 . 0 . 1 6 . 1 
6 . 0 . 0 , 0 . 0 . 1 7 . 5 1 . 2 4 7 . 2 4 6 . 2 4 6 . 7 1 . 1 1 3 . 2 5 1 , 2 3 9 , 2 2 3 , 1 9 1 . 2 4 7 
, 2 4 7 . 2 3 1 . 0 . 2 0 4 . 2 3 8 , 2 3 8 . 2 3 8 . 2 0 6 . 1 4 0 . 8 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 1 
7 , 1 7 . 0 . 1 . 1 7 . 1 7 . 0 . 0 . 1 5 9 . 2 5 5 . 6 3 

260DATA255 ,255 ,207 ,239 ,63 ,204 ,204 .140 ,140 ,8 ,0 .0 .8 ,0 , 
0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0 , 0 . 0 . 0 , 0 . 0 . 0 , 5 5 . 1 9 . 3 5 . 5 0 . 5 1 . 5 1 . 4 8 . 1 1 2 
. 1 4 0 . 2 0 0 . 1 9 2 . 1 9 2 , 1 3 6 , 1 3 6 , 0 . 0 

2 7 0 D A T A 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 , 0 , 4 8 , 4 8 , 5 1 , 5 1 , 1 1 9 , 7 , 1 
1 4 . 2 4 0 , 1 1 2 . 1 1 6 . 1 1 5 . 1 3 6 . 2 0 5 . 1 4 , 1 9 7 , 1 9 6 . 1 9 6 . 1 9 6 . 1 2 8 . 0 . 0 . 
1 2 8 . 1 9 2 . 2 2 6 . 2 4 3 . 2 4 3 , 2 4 3 , 1 1 9 . 1 1 9 . 5 1 , 5 1 . 1 9 . 1 . 2 2 1 . 2 3 9 , 1 1 9 
. 1 1 9 . 2 3 9 , 2 2 3 . 1 9 1 , 1 2 7 . 2 5 5 , 2 5 5 . 1 3 6 . 2 0 4 . 2 0 4 . 2 0 4 . 2 3 8 . 2 3 8 , 1 
7 4 . 1 9 1 . 5 1 . 1 9 . 1 . 0 . 0 . 0 . 0 . 0 . 2 5 5 

280DATA255.255 .127 .55 .19 .17 .17 .127 .175 .207 .238 .238 .2 
3 8 . 2 3 8 . 2 3 8 . 1 2 7 . 2 3 8 . 2 0 4 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 1 7 , 1 7 
, 0 . 0 . 0 . 0 . 0 . 0 . 2 3 8 . 2 3 8 . 2 3 8 . 2 3 8 . 2 3 8 . 2 3 8 . 9 6 . 1 1 2 . 0 . 0 . 0 , 0 . 0 . 
0 . 0 . 0 

2 9 0 D A T A 0 . 0 . 0 . 0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 4 8 , 1 1 2 , 1 1 5 . 1 1 2 . 0 . 0 . 0 . 
0 . 1 9 2 . 2 2 4 , 2 3 0 . 2 2 4 . 0 . 0 . 0 , 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 3 . 7 . 7 . 1 1 2 . 
1 1 3 , 1 1 3 , 2 3 . 1 5 , 1 5 . 1 5 . 1 4 3 , 2 3 2 . 2 2 8 , 2 2 8 , 7 8 . 1 5 , 1 5 , 1 5 . 3 1 . 0 . 0 
. 0 . 0 . 0 . 1 2 . 1 4 . 1 4 . 2 3 . 7 1 . 7 1 . 3 5 . 3 , 2 3 . 4 7 . 3 1 , 1 5 . 1 4 3 , 7 9 . 6 0 , 2 5 
2 . 3 0 . 1 5 . 1 5 . 1 5 . 3 1 . 4 7 . 1 3 5 . 2 4 3 

300DATA195 .15 .15 .142 .14 .46 .76 .12 .142 ,79 ,175 ,15 .15 .15 
. 1 4 3 . 7 1 . 3 5 . 1 6 . 1 6 , 1 4 3 . 7 9 . 4 7 , 3 1 . 1 5 . 1 5 . 1 4 3 . 1 9 9 . 3 1 . 4 7 . 7 9 . 1 
4 3 . 7 9 . 6 0 . 6 0 . 6 0 . 1 5 . 1 5 . 1 5 . 3 1 . 4 6 . 7 6 . 1 2 8 . 1 2 8 

310H\=&4FFE:FORTX=0TO1919:READD:T*?HX=D:NEXT 
322W0DE5:VDU19.0.7;0;19.3.0;0:18,0.2:FORT*=0TO1279ST 

EP128:MOVE640,512:DRAWTX,0:MOVE640.512:DRAWT*,1023 
330NEXT:FORT\=0TO1024STEP64:MOVE640,512:DRAW0.TX:MOV 

E640.512:DRAW1279,TX:NEXT 
340GCOL0.1:PROCCIRC< 640.512.250>:PRINTTABt 3 . 1 ) ; " K u n g 

Fu Master T A B ( 5 . 2 ) ; " I s Load ing* 
3501F I N K E Y - 2 5 6 0 - 1 AND INKEY-256O0 THEN A t = " E l « c t r 

on" ELSE A»="BBC'B'" 
360A»=A«*~ V e r s i o n " : P R I N T T A B ( ( 2 0 - L E N A * ) / 2 . 6 ) ; A t 
370VDU28 .1 .30 .18 .24 .17 ,131 .17 .0 ,12 
380CHAIN"" 
390DEFPROCCIRC(X.Y.R) 
400FORI=Y*R TO Y-R STEP-4 :J=SQR(ABS(R*R- ( I -Y)»( I -Y) ) 

):MOVEX-J.I:DRAWX^J.I:NEXT:ENDPROC 

KUNG FU 
MASTER 

Forward/Backward/Jump — self explanatory. 
Punch — Forward and up. 
Face shove — Jump and down. 
High kick — Backward and up. 
Mid kick — Backward and down. 
Lower Mid Kick — Jump and up. 
Jab Kick — Forward and down. 
Block — Forward and backward. 
The actual keys for the players arc: 
Key Function 
Forward 
Backward 
Jump 
Down 
Up 

Player 2 

Return 

Listing 3. 
I K « E Y - ; S O < A K D I N K E V - 2 4 6 - - - i m a i « v CL 

U i|>i>W 
. W a C f £ : . 2 , | , ) . 2 . 1 . 3 . I . 1 2 6 . 0 . 0 . - 1 2 4 . 1 2 6 . 1 2 4 
JS?1244» l : ?4243«41 t 
4 e V R I 2 J . 1 2 9 . 0 . 6 0 6 8 . < i t l . M > . « 4 . 6 e . 0 
4 0 O A 7 A 4 1 0 . 0 . 2 . O . 4 0 . 2 . 0 . 4 1 0 . 0 . 3 . 0 . 5 . 0 . 5 . 0 . 4 1 0 . 0 . 1 . 0 

. 0 . 0 . 4 . 0 
6 0 7 4 7 8 » 4 « : 7 4 7 » t 4 7 3 : ?47A>HX.89« 7 4 7 8 « l t « . » 9 6 > DIV25 

6 746»>>6 >486>0: ?47C=0. ?480 i2 >44E:10 7 4 8 T ' 1 0 
70pv2*K4« 128 ch2<f« j2*128 b l 2 ' c h 2 * 126. k i 2 < b l 2 * 126 to 

2 > k i 2 * l 2 8 : r o 2 > f o 2 < 1 2 6 
»0at«<IC%.O96 p u n ' a t a* 126:cK0>i>un*128: b l o ' c K o * 121 k i 

c * b l o « ) 2 8 . f o r * k l c * 1 2 6 : r o u ' f o r * 1 2 8 
M M ' " P l « r f u H a a t a r i f you 

r a . a 9«o« o f a U a l l and d a t a r a i n a t i o n . . . wt .orc i n t a l 
l i 9 * n e « and a w i f t n a a a a r a a a a a n t i a l t o a t a y a l i v e 

100P1H MX 2000:FORT=0TO2) PEADO 7?M\»D:NEXT a o 2 = * » - 8 
» s J - t o 2 . 8 « F \ : A t G 4 = F \ . | 6 5 FORT=0TO2STEP2P% 

IOPTT 
UCC0X468. !KX:TXA ANOa); STA4W LDA*0: STA443 
12&DA440: S M c LDA47C ftKEe LOXa4991 JSRkay: CPYa4FT. BH 

Ca.JSRFoR J W c a U>X»496: J t t tkay :CPY«4FF BNEb JSBftaO J 
MPe: . b L0Xa4»6 JSRkay: CPYaATF t*tc JSf tJ tJ t : c 

I W J U M t t L0A453. IkCOkO JSBeru , k » 
140JHPdla 

w l l LDA47C ; RNFno* L0A47A CMPaaca N00244: BKIrva : L0 
A47ft.CTS>aata 0 IV2S4: BMEno: LOXaO RTS: no L0Xa4TF: RTS 

160 d i a LDA488 BEQds a2. BIC4S8 LOAMA STA47A:LDA4S6 5 
TA478 L0A188 &SEdta2' LDAa2:STAteD J S R a a f l CPXaAFT 6KEk 
3 : JSRrub : LOAM: STA486. LOAaat a M002S4:STA48A LOAaata 01 
V256:STA488 k J LOAaata .100254: STAA7AL0Aaa i a 0 I V 2 5 4 . S 
TA47R 

170C.DA47C M Q d i . 2 : LDA>01 STA47C. JSRrut.S CLC: L0A476 ADC 
a48f l .STA478 U1A479:ADCa2: STA479 

I 6 0 . d i a 2 LOX#0 L D A 4 7 i : S 7 A 4 7 5 : L 0 A 4 7 9 : S r A 4 7 4 : J S R d l a l . C 
LC:LOA476:A0Ca«:8TA475:L0A479 ASC«0:STA474:JSJMiaJ.CLC 
i LOA478 AOCa 14: ST A175 L0A479 ADCa« 5TA474; JSRdl a ) : CLC: 
L0A478: t u i C « U 3TA475: LBA479: A0C«S: STA474: JSRdl a3 

190CLC.L0A478:ADCa 460:STA47 5 LOA479:A0C»2:STA476:J5R 
d I a 3. CLC L0A478 ADCa i d f t : STA47 5 LDA479: A0C» 2 STA474. JSR 
d ia3 :CLC LOA478 ADC'490:S7A475:L0A479:A0CO2:S7A476:JSR 
d la3 :CLC L0A478: A0CV496: S7A47S: L M 4 7 9 : A0C*2: STA476. JSR 
d l a > 

200CLC. LRA478: ADC—: STA475. L0A479.- ACC» »: STA47 6 : JSRd I 
•3 :CLC L0A478 ACC«D STA475-LCA47 9:ADCaS:S7A476:JSRdj a 3 

CLC LrA478:A0C«16 STA47»:L0A479:A0C»S:STA476:JSBd.aJ 
CLC:LRA478.ACC«i4:3TA47S:LDA479;ADC«».STA4761JSRdla J 

210C1X L0A47S ACC«480:STA47} L0A479:ADC»7:STA474;JSR 
d iaJ .CLC L0A478 ACC»488 STA47J L0A479:A£C«7 0TA476 JSR 
d i a J CLC. L M 4 7 8 A0C«490: STA47 4 L0A479: AOCa 7: 57A476 JSR 
d l a31CLC:L0A478:AOCa 496:STA47J LCA479:AOC»7:S7A476.JSR 
d i a 3 

220RTS 
2 >0 . d l a > JSBSIP. CLCi L&A47&: A K a 4 4 0 ; S7A4?5: L0A476: AOC 

a j :STA47S: RIP L0Y»4FF K IKY J S R r i p : I H Y J S R r l p I K X C f 
Y » 7 : D N E r R T 3 : r i p 5TY450: LDA( 4 7 5 ) . Y: 3 T A 4 M I TXA: TAY: LOA 
J47A1.Y X I ORA451 l.OY4$0: S T A ( 4 7 5 ) . Y : RTS 

240 RaC JSf i rub L0X»497 JSRkay CPY« t fF : 8 M H l 0 : L 0 X » 4 B 7 

JSAkay CfY»4 fT BCCMkO LVA409 :Cnr« )« U O m CLC L0A478 
ADCa«:STA47e L0A479 AOCae STA479:1(*r48« LDAa fo r H00246 

JTA40A LOAafor 0 I V 2 M : STA48B L0Aa2 STAMJ8: .na RTS H i 
D JSRS03 L0Aa5:$TAt6t t 

2SifLDAaro« nC024«:STA4«A LOAarou D1V2S6 3TA44B LOAa* 
i57A4801RTS H»0 JSRS03:Ll>Aa6 STA488.STA47C LOAarou rtO 
D246: STA48A: LOAarou OIV256 STA48B SEC L0A478. S K a 4 8 0 : S 
TA478:L0A479:S8Ca2:STA479:L0Aa4 STA480 RTS 

260 FoR JSf t rub LDXa407;JSRkey:CPYa4FF E£0PuN:L0Xa49t 
JSRkay CPYavfF: 6E061O. L0X»497: JSBcey CPYaiFF: BEOJaB: L 

DA489: CJ1P»19: BEOaa: SEC: L0A476: S&TaS . STA478 LDA479. S K « 
0.STA479:0EC489 L 0 A » f o r H00246 STA48A LDAafor 0 I V 2 4 « : $ 
TA48B LOAa2:STA4fl». aa RTS 

270 PuM JSR303: LDXa):STX488 0DC:STX490 LOAapun «0C2» 
6: STA44A. LOAapsan 0 I V 2 5 8 STA488 RTS: . 010 LOAa 1 STA4M L 
OAa'j: STA498 LOAablo M00246 STA48A LOAablo 0XV2W STA48 
8 : R T S . . J a B JSR503:LCAa0:STA46S;L«A»4 STA488:LDAak lc HO 
0246 STA4BA LCAak ic 01V246 

2&0STA488:RTS 
290 J J 1 J5Rr ub L0Xa49 7:JSRkay CPYa4TF.BEOCbO:L0Aa4:S 

TA488;STA47C:L0Aa4:STA48D SEC:LOA478:SBCa4«0 5TA478:LB 
A479:SBCa2:STA479 I.0Xa487 JSf tkay :CPYa4FF-MO. ;J : ( ITS: - J j 

JSRS03:LOAaS-STA480:L0Aa6:STA468 LOAaklc n0025«:STA48 
A LOAaklC 01V254:STA488:RTS 

V » ChO JSPS03 L0Aa4:STA460:L0Aa5:STA488:L0A*ch o fKO 
244:STA4BA LOAacbo OIV2S6:STA488.RTS 

310 r u b LOAa429 STAX1 LOAa«;S7AX1•1 J S R d i a : L D A » 4 S T A 
X i . L 0 A a 4 4 1 STAK1M RTS 

320 kay L O Y a i f f LDAa481.JMP4FFF4 
330 dan RTS: Jud?a L0A486 C«Pa l6 BJiEdan L0A489 :CT»a l 

9 BKEdan.L0A477:BCOplSA LDA46D'BCQpl2A LDA477:CKP«4 RE 
Qp l 1H: L9A48D:CT1Fa4: BCOpl 2H 

340RTS 
>40 p i 1A L0A480: BCOdan: LDA480: CKPa4 BNZdan J t1PPL2: .p 

12A LDA477 6 tO4»n:L0A4«8 C W M . 8 W < W n JMPPL1 
3S0.P11H LDA480 CHPal BEOdan LOA400.CWa3: BWldan: JPIP 

PL2: P12H L0A477 - CHPa 11 BEOdan. L0A44 I . CHPa4 BNEdan J W P 
u 

170.PL 1 L O A a l l STA452 .'SR4FFEC SEC L0A46E: SBCa 1. JSRk 
FFIE LOAatJ JSR4FFEE LOA*32: JSR4/rEE 0 I C 4 8 E : J » k 1 1 : .PL 
2 LDAa ] I STA44) JSR4FFEE SEC LOAa20:S0C46T JSR4FFEE U> 
Aa ]2 JSR4FFCE LOM32: JSR4FFEE 0EC48F 

380 h i t L0A»7 LOXaW* WC02M: LtYaW* DJ V256: JMP4FFF X. 
SO3 LDAa7 L0Xaao3 N00256 L0Yaao3 DIV244. J t l P l f F F 1 

) 9 0 . e r u IUC489 JSRrub:CLC L0A478 AOCa« STA478:U)A479 
-AOCa® STA479.U>Xaao2 WOO244 L0Ya»o2 D1V246 JKP4TFF1 

40O.Q4 LOAa4C0 S7A478 L0Aa46A:STA479:L0Aapu2 HC0256: 
STA47A L-.<A*-.-,2 0 IV256:STA47B LDAaO:STA488: JSRd ia :L0Aa 4 
K0 STA478: LOAaMB.STA479: LOAapun «0024« STA47A: LDAapun 

01V244.S7A47®:LOAaO STA406:JSRdla 
410U-A»0 5TA478 l.CAaF% K00246 STA47A LOAaF* O IV24 t S 

TA47i> t a - a L 0 A a 3 l . JSR4rFKE L&Aa2: JSB4FFEC L0Aa l4 J4R4 
PFEE Lt'Vatf :A L0A(47A>.Y JSR4TTEE: 1HY CPYalf i . BHEtA CL 
C LDAA7A ADCal S7A47A: L0A47B Al»TaO.STA47B 

411 LDAa 441 U>Xa490: LDYa4TF J5S4FFT4; CPY44FF: BXECW »T 
3: <M 

4201-OXa200 t t y LOYal00 yTT OEY OMEyTT: OEX: BMEt t y : I 
N>.-*7&:U>A478:Ctt?aI4» MIEuSO LOAa* STA478:LDAaF\ n z O i i * 

STA47A LOAaFX OIV246 STA47B uJO -WPta ra 
* >01 NEXT K X » i = l i \ D1V244 t t y > l = a p 2 
4 4 A K A l l f 

Player 1 
Z ' 

shift 
F' 
X' 

•D' r 
All four listings should be typed in and saved 

one after the other on the same cassette. I f your 
cassette recorder has no motor control then 
allow quite a large gap between programs. 

I f you do not want to type in the game but 
do wish to play it simply send me a blank 
cassette and large s.a.e. and I wil l record the 
game for you free of charge. Brian Lewis, 47 
Highlands Road, Bridgnorth, Shropshire 
WV16 5BZ. • 

Listing 4. 
L0OATA60 .60 ,68 .60 .60 . 8 0 . 6 0 . 7 6 . 8 8 , 6 8 . 7 6 . 7 4 . 6 0 . 8 0 . 6 0 
2 0 V D U 2 3 , 1 2 3 . 0 , 2 4 4 . 4 . 6 , 6 . 4 . 2 4 4 . 0 
3 f l t *»E4 VOV19.0 .710 ; 1 9 . 3 . 0 : 0 . 2 8 . 0 . 1 2 . 1 9 . 0 . 1 7 . 1 3 1 . 1 2 

. 2 6 . 1 7 . 1 2 8 . 2 ) . 8 2 0 2 . 0 . 0 : 0 . 1 8 . 0 . 1 
40PROCacaoa 
40COLOOR128 CCCOCR1:PRIKTTA8(0.23». Praaa Spaca To 

• t a r t ' COLOUR3.CALLO* 
6OVDU26.0.23.19.14.12.24 
7®f47» .440 :T»79»473 .7 f t 7A»K%'894 .?47B i (M \«6»4> OSW25 

ft. 7469*36: 74«8>0 747C«0: ?48E=10: 748PM0 
1 2 8 : C h 2 » p u 2 * 1 2 8 : b l 2 = c t 2 . 1 2 8 : k i l « b l 2 - 1 2 8 to 

2=k> 2.126:ro2<fo2*128 
90ata:K\.494:pun:ata»128:cho'pvn»l26 blo=cho*128 k« 

C'blo»128 for--kic»128 rou=for*126 
100COLOUR1 >0 COLOOR1 P R I M T T A 8 ( 0 . 2 9 1 . S T S I N C t ( 2 0 . C W * 1 

28>. :COLO<;Jtl28 P f i IN r rAB<0 . 12 ) .STRING* .10 .CHR«129 I , COC 
OUR J. PRIHTTAB! 1 0 . 1 2 ) :STN( l *3* l 10.CHS81291: 

110CALLJ*:COLOUR 128:COLOUR 1 .C tS 
1200CSTORE 10 FC«T'0TO14 RCAO& 
1 M&0UND411.>18.0.4:FORC>0TO200 « X T a F X 2 l . $ 
140NEXT 
140*FXJ3.1 
170COCOUR2 COLOUR128 IF ' 4 0 E t 0 A » : " 8 l a e k ELSE A » « R 

ad 
IO0A*:A«> M i n a - PPIWTTABl c 2 0 - U K A S t / 2 . I V I , A * 
200COTO40 
210OEFPRW»ount <X \> . YX=639: FORTX'0TO1279S7EP8 HOVETX 

.607; 0RAI4TX. YX A \ "-&ND( 4 I I F A \ » = 3 A1»D Y \ > 6 3 » Y \ « Y \ - 4 E 
LSE I F V V X X Y\sYX*4 

220MXT 
230CK>rt(OC 
240PEFPROCCIRC»X.Y.R > LOCAL! .J FO»l«Y.R TO 611 STEP-

4 : J » $ 0 R < A 8 S t R » R - < I - Y i * ( l - ¥ ) > 1 W C / t X - J . t DRAMX»J.I NEXT 
ENOPROC 

2 4 0 O £ F P f c O f a c » r « : V D U 2 6 . 0 . 1 2 . 1 9 . 0 . 1 7 . 1 3 1 . 1 2 . 2 4 . 1 8 . 0 . 1 
F 0 R T W i 6 T 0 1 2 7 9 S T e P 1 2 8 HC/E440.607 DfcAWTX. 1023. NEXT.FO 
RT\=607TO1024STEPif4 KfJF.640.407 DRAW.TX t * ? / E < 4 0 . 6 0 7 : 0 
RAM)279.TX:NEXT 

.1 PfiOCVIRCt 6 4 0 . 4 0 7 . 2 0 0 1 'JCOLO. 2: PR0C»3unt 16 
®0• CCC4.2.0:PSCC»eunt<670> CCOL0.2 «CVE?.604 0RAM1279 

:? l»VW5 OCOL0.0 » 7 V t l 9 2 . » S « PRIST. 
MJ4 COLvURv' ENOFflCC 

Xwno Fu f l a a t a t 
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THORN EMI Computer Software 

Weather 
you like ^^^ 

adventure, intrigue, 
sports or arcade, 

fh/5 month's mystery 
Microgamer has the 

game for you! 

"My two 
sun spots 
1. Souls of Darkon 
by Taskset 
Sorry about the summer-
a wee bit disappointing 
I'm afraid, but here's 
something to cheer you up. 
A super game sizzling 
with excitement! 
2. Scooby Doo 
by Elite 
This game is full of ghosties 
and ghoulies and 
mysterious happenings. 
Good old Scooby is back 
and so is my dear friend 
Mrs McUrioch. (Her name 
is almost as difficult 
as mine!) 

uPress the magic button 
and the picture changes 

by Martech 
Let's hear it for Geoff Capes. The World's strongest 
man. Did you know he is World Highland Games 
Champion too? Can you beat that? Well, with this 
game you can try. Six major challenges in all. and 
always a blue sky above so no chance of ram 
stopping play. Versions for most machines. 
Cassette £7.95 and £8.95 
Disk £14.95 

ARMHEM 
by CCS 

1944 all over again, and what's this - a strong front 
advancing over Holland? Um. yes. of course it's the 
Allies attacking the Germans and they need your 
help. With bridges to capture and strategy to work 
out. it's as complicated as weather forecasting -
but much more fun! (Sorry Michael). 
Spectrum 48K £8.95 
Amstrad £9.95 

by Mirrorsoft 
What's faster than a hurricane and more 
devastating than a tornado? You've got it in one. 
Strike Force Harrier - the flight simulator that 
streaks through the skies like lightning. You are 
loaded with bombs to destroy the enemy - but 
watch out for the clouds of enemy fighters on 
the horizon. 
BBC Band Electron £9.95 

by Gargoyle Games 
This large dome on your screens is a force sphere 1 
protecting the Earth from attack by Sept Warriors. I 
It's a wee bit scary as the sphere is weakening and I 
the strengthening plans are in an occupied town. 
All in all a gloomy outlook. Can you change that? 
Spectrum 48K and Amstrad £9.95 



"Look what my charts are 
showing" 

I F C J • I f f 

E N C O U 
by Vortex 

Temperatures are nsmg fast. But it's not a 
heatwave, I'm afraid. The Aliens have landed. To 
save the globe from domination you have to 
activate the 5 Vortons and the deadly lasertron. 
Dodging hailstorms of bullets you must boldly go 
forth to save the planet. (I think I'd rather stay at the 
Met office.) 
Spectrum 48K and Amstrad £7.95 

by Elite 
The team of top sleuths is back. This lot could sniff 
out a sunbeam! Stunning graphics and super 
smooth action give this game a touch of class. 
Spectrum 48K £6.95 
Commodore 64 £7.95 
Amstrad £8.95 

h s f o r A u t u m n ' 

fCOfHPB\ER by Beau Jolly 

A summary chart of all that's the best in computer 
games. But on this chart not a depression in sight! 
Every one is guaranteed to keep you smiling rain or 
shine. There are sports, simulations, arcade and 
adventures. Oh, and yes. I almost forgot, a version 
for most machines. 
10 games £9.95 
6 games £6.95 

GANDALF 
by Tymac 

Two great games now on Spectrum. Gandalf - a 
man after my own heart - throws thunderbolts 
from his fingertips. 

FLYER FOX 
by Tymac 

It's not raindrops falling on your head but fireballs 
from a Mig fighter. 
Spectrum 48K Each game £7.95 

"Super plays for rainy 
days" 

by Taskset 
Not for the faint of heart this one. You must venture 
beyond the sun and through the gof - oops sorry 
fog (no. not to Lanzarote) to Megron. where the 
trick is to free the people from the curse of Darkon. 
Oh dear, quite a challange. but YOU can succeed. 
Amstrad £8.90 

by Global Software 
Solving this is like finding a snowflake in July (or 
deciphering one of my maps). Private Investigators 
will love it, and if you have never been lost around 
London's South Bank, here's your chance. 
Solve the mystery, explore the theatres, and 
become famous! 
Spectrum 48K £6.95 
Amstrad and Commodore 64 £7.95 

(jraham tfooctis 

TEST CRICKET 
by Audiogenic 

A super game for all seasons. Complete with 
googlies, silly mid-offs. authentic scoreboards and 
starplayers - relive the highlights of summer! 
Commodore 64 (Cassette) £9.95 
Commodore 64 (Disk) £11.95 

by Audiogenic 
i The graphics package which gives you much 

more than squiggly lines and cloud shapes. It has 
everything you need to produce high resolution 
pictures. Do you think the beeb would be 
interested? 
Spectrum. Commodore 64 and 16 £9.95 

by Mosaic 
It's no fun being me. What with the sun turning to 
snow overnight and always having to look on the 
bright side. Now if I was a budding intellectual and 
poet like Adrian all my problems could be turned 
into great fun. And maybe they'd make me into a 
game too. (Well. I can dream.) 
Versions for most machines. 
Cassette £9.95 
Disk £12.95 

"Games to bring you 
Winter cheer" 

s J L A i u s : T f y / j / j s t r t 

byCRL 
Gosh, here's a chance to be a bounty hunter and 
save the world. Scattered showers of Replidroids 
have run amok. These human look-alikes have to be 
pinpointed, tracked down and retired' if the outlook 
is to be at all sunny. 
Commodore 64 £8.95 

All games featured are available from Laskys, WH Smith and other good software stores. 

ranMDsn? 
by Arctic Computing 

This league table reads MUCH better than my 
round the world temperature chart But then top 
teams are involved, and you get the chance to pick 
the players and score the goals. Och. what could be 
fairer than that, ref? 
Spectrum and C16 £6.95 
Commodore 64 and Amstrad £7.95 

QrjvmSU 

GRAPHICS 
PACK 

by Dorling Kindersley 
Are you interested in 
really good value? I am 
too, and this books 
plus software pack has 
loads of routines for 

creating lovely graphics. There are over 200 sprite 
designs alone! Gosh, it's um well unbelievable - top 
class graphics, super fast speeds and hi res reults. 
Spectrum, Commodore 64 
and Spectrum + £ 15.95 
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SPOT THIS 
MONTHS 
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. 

It you think you know the answer, send this coupon to us. 
no later than 14 November 1985. The first ten correct 
entries will each receive SCOOBY DOO and SOULS OF 
DARKON. 100 runners up will each receive a super game 
for their machine type. 

I say the Mystery Microgamer is: 

Send me your latest full list of software programs. 

Name. 

Machine 

Address 

Postcode YC3 

Send to: THORN EMI Computer Software Mystery 
Microgamer Competition 
Thomson House. 296 Farnborough Road, Farnborough. 
Hants GUM 7NU 

Prizewinners 
DavtdCook, 
London 
M Patet, 
Manchester 
Lee Gardner. 
Norbury 
Mike Davies. 
Llandetlo 
Sarah TansJey. 
Uxbndge 
Billy Marshal. 
Leeds 
William Clark. 
Kingsthorpe 
David Moms. 
Weston Super Mare 
Mary Dotan. 
Preston 
AnnlKSeth. ' 
Wantage 

Last month's 
mystery 
Microgamer 
was 

Tracy Ullman. 
10 prizes are 
on the way. 

O 



KEY CHOICES 
Choosing electronic instruments can be 
as confusing to the newcomer from the 
world of computing as choosing a com-
puter is for the musician. 

MIDI-equipped Instruments and acces-
sories come in a variety of shapes and 
sizes, with price-tags from under £200 to 
£40,000 or more. 

The first instrument you are likely to 
want is a synthesiser. Two years ago you 
would probablay have had to spend at 
least £1,000 for a MIDI-equipped synth. 
Now you have a choice of models retail-
ing at under £500. 

Of these, probably the most attractive 
from the computer user's point of view is 
Casio's £345 CZ-101 synthesiser. 

The CZ-101 is the smallest of a family 
of fully programmable digital synthesi-
sers. but the sounds it produces are as 
powerful as those of synthesisers many 
times its price. The one noticeable 
compromise is that Its keyboard is smaller 
than standard, but for £150 more you can 
get the electronically identical CZ-1000 
with a full-size keyboard. 

One particular attraction of the CZ-101 
for the computer user is that it Is "multi-
timbral". What this means is-that in addi-
tion to its normal eight-note polyphonic 
operation (with each note producing a 
similar sound at a different pitch), it can 
also operate as four monophonic synthe-
sisers, each with its own sound, respond-
ing to different MIDI channels. 

Another synthesiser of interest to the 
computer user is Siel's £399 Expander 80. 
This is a synthesiser without a keyboard 
which can only be driven by MIDI signals. 

Siel have also just introduced a range 
of keyboard instruments with preset 
voices, designed for connection to 
computers. The smallest of these, the 
£169 MK370 includes a non standard 
interface to link it to the Commodore 
64/128 computers. The more powerful 
£250 MK490 and £325 MK610 instruments 
also include RS-232 Interfaces. Siel also 
markets a £26 RS-232-toMIDI converter. 

If your budget is big enough, you might 
look at the recently-Introduced DX21 
synthesiser from Yamaha. This is a £699 
brother for the £1,299 DX-7 synthesiser. 

Once you have a synthesiser, the next 
MIDI instrument on your shopping list will 
probably be a drum machine. Yamaha 
could help here as well with Its £250 
RX-21, a rhythmic companion for the 
DX-21. Although it has fewer drum sounds 
and facilities than most other drum 
machines it is also less than half the price. 

Even if you play an instrument other 
than a keyboard, MIDI can still help you. 
For example, there are several devices for 
converting a guitarist's actions into MIDI 
signals although, at present, these cost 
well over £1.000. 

More affordable is an ingenious Cana-
dian development called the Pitchrider 
which analyses musical sounds such as 
those produced by the human voice or 
woodwind instruments and translates 
these Into MIDI codes. This device, 
expected to retail for around £200, could 
open up the world of MIDI to musicians 
who have previously felt excluded 
because their Instruments operate 
without an electrical supply. 

IF - OR, IN the case of Spcctrum owners, when 
— you tire of the music-making capabilities of 
your micro's internal sound system, don't 
despair. There arc still two avenues you can 
explore with your micro to extend your musical 
horizons. 

The first of these is to hook an external 
sound-making device onto your micro. The 
second is to use the computer's memory to store 
a digitised version of a real sound which can 
later be regurgitated in a morc-or-less musical 
fashion. This is known as sampling. 

The former option can be divided further into 
dedicated micro add-ons such as Acorn's Music 
500, Siel's Sound Buggy and Commodore's 
Music Expander and the stand-alone music 
synthesisers and electronic percussion 
instruments, commonly known as drum 
machines, that are a vital ingredient in much 
of today's music. 

The modern synthesiser or drum machine is 
essentially a computer dedicated to making 
musical sounds. All that is needed to allow your 
computer to converse with an electronic 
instrument is an interface and communication 
protocol. This exists in the form of the Musical 
Instrument Digital Interface — M I D I , for 
short. 

M I D I emerged a few years ago when musical 
instrument manufacturers got together to draw 
up a standard way for their instruments to talk 
to one another. As we explained last year — 
Your Computer, September 1984 — M I D I is 
a serial link operating at 31.25kBaud — more 
than 60 per cent faster than the RS-232 — along 
which digitised information about the operat-
ions of electronic instruments is transmitted. 

At its most basic level, this data defines which 
notes are being played, when they start and 
stop, and, sometimes, other factors such as the 
force with which they arc struck and held down. 
These last two parameters — velocity and 
pressure sensitivity — can be used by some 
synthesisers to modify the sound produced thus 
giving the player more musical expression. 

M I D I can also be used to transmit infor-
mation about the parameter values used to 
define particular sounds or "voices". 

M I D I information is transmitted on up to 16 
software "channels" each controlling one or 
more instruments. This allows complex multi-
part musical arrangements to be performed in 
real time. 

Physically, M I D I manifests itself as two or 
more five-pin D I N sockets without which the 
modern electronic musical instrument would 
be incomplete. Separate M I D I In and Out 
sockets arc used to transfer data to and from 
an instrument, and many instruments have a 
third, Th ru , socket which passes the 
information fed into the In socket on to other 
instruments. 

Most musicians probably either ignore the 
M I D I sockets or use them only to link one 
synthesiser with others. M I D I allows synths 
with differing or complementary voices to be 
linked together and played simultaneously from 
a single keyboard, thus providing a fuller, more 
interesting sound. 

But M I D I also opens up exciting possibilities 
for l inking electronic instruments with 
computers. Using a simple interface costing as 
little as £20 and suitable software, your 
computer can start to talk to synthesisers and 
drum machines. The resulting conversations 

Can be mind-blowing. 
Already there are more than 20 MIDI 

packages on the U K market and the numbers 
are growing by the month. Software writers 
have so far concentrated on the Spectrum, BBC 
and particularly the Commodore 64 machines, 
but Amstrad and MSX owners will soon be able 
to experiment with M I D I when interfaces 
become available for their machines. 

To date, most M I D I software packages have 
fallen into one of three categories; real-time 
recording; step-time recording; and voicc 
editing and storage for specific synthesisers. 

In all cases the hardware set-up is similar. A 
M I D I interface is plugged into the appropriate 
orifice of the micro and is, in turn, connected 
to a "master" electronic instrument by a pair 
of D I N leads, one for each direction of MIDI 
data flow. 

In real-time recording, the micro is used to 

MIDI Sophistication from Joreth. 

MAG! 
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casscttcs via a micro. 
In addition to the three main program types, 

other micro applications for M I D I arc emerg-
ing. The Italian Siel company, for example, has 
developed a digital delay program which takes 
in M I D I information and spews it out again 
after a predetermined period to produce echoes 
and similar effects. 

.A graphic example of the possibilities opened 
up By M I D I comes from Electromusic 
Research (EMR), the most prolific British 
producer of M I D I software and hardware. 
EMR's £24.95 Vu-Music packagc for the BBC 
interprets M I D I data visually in the form of 
a kaleidoscopic display on the computer scrccn. 

Pressure of space does not allow us to 
examine individual M I D I packages but there 
are some general points to bear in mind when 
looking at M I D I packages for micros. 

First there is a confusing bit of M I D I 
terminology. The capacity of most M I D I 
recorders is specified in "events" rather than 
"notes". In M I D I , switching a note on is one 
event, switching it off is another. So a recorder 
with a 24,000 event capacity wi l l only record 
a maximum of 12,000 notes. 

But, i f you arc also recording extra informa-
tion such as velocity and pressure sensitivity, 
the note storage capacity is cut back further. 
More valuable memory is eaten up i f you store 
information which wil l tell the synthesiser to 
changc voices at certain points in a composition. 

The design of any M I D I recorder program 
is thus a compromise between the amount of 
memory available for event storage and the 
facilities offered by the program. The screen 
displays tend, therefore, to be rather rudimen-
tary compared to games software. Every byte 
counts. 

Another point to watch for in multi-track 
recorders is whether there is a fixed amount of 
memory allocated to each track or whether the 
memory is divided according to the number of 
tracks being used and the number of notes in 
each. 

You may have noticed that M I D I hardware 
and software tends to be rather more expensive 
than other home micro packages. This is partly 
because there is not yet a mass-market for M I D I 
packages, and partly because many existing 
buyers arc professional musicians who are 
prepared to pay extra for what are, to them, 
tools of their trade. 

This price structure is beginning to break 
down with the entry of companies like Island 
Logic and Commodore into the market. On the 
hardware front, for example, there is Commo-
dore's £19.95 M I D I interface. Admittedly, it 
is more basic than other interfaces but it will 
meet the needs of most M I D I novices at less 
than a quarter of the cost of rival products. 

There is still, however, a problem with soft-
ware prices, Commodore's £14.95 Sound 
Studio and Island's £34.95 TMS represent 
extremely good value but offer only a few of 
the facilities included in the up-market M I D I 
packages., 

A more annoying barrier to the wider use of 
M I D I with micros is that most of the M I D I 
software now on the market will only operate 
with a M I D I interface from the same supplier. 
The suppliers arc, in effect, using the interfaces 
as dongles to deter would-be software pirates. 

(continued on page 71) 

10" aDove, isacheap 
way into MIDI. The MIDI 
beat; right: XRI's Micon, 

3 left: Siel's interlace top right; Micro 
cal's Musician, centre; and the 

sport interface from Rittor, bottom 

i ony Sacks meddles 
with MIDI, the digital 

bridge between 
computers and 

synthesisers. 

and edit pieces that would normally be beyond 
their technical ability on the musical keyboard. 

The third type of package is designed to make 
the programming of synthesisers sounds easier. 
On some synthesisers more than 100 parameters 
have to be specified when programming a 
sound. 

To cut costs, synthesiser manufacturers often 
build just one multi-function variable control 
into an instrument. This is used in conjunction 
with a digital read-out to alter a single parameter 
at a time, a time-consuming and often confusing 
process. 

However, i f the parameter values are M I D I -
encoded and sent to a computer running the 
appropriate software, almost all of the variables 
can be displayed simultaneously and graphic-
ally on the computer's scrccn, and adjusted 
using the computer's keyboard, making the 
programming process much easier. There are 
software packages designed to do this for several 
popular sythesiscrs. 

A variation on this theme is to use the micro 
to build up a " l ibrary" of parameters defining 
various voices. A synthesiser's limited internal 
voice memory can usually only be expanded 
using expensive plug-in Ram packs. M I D I 
offers musicians the much cheaper option of 
storing their voice data on floppy discs or data 

simulate the operations of a tapc-recordcr — 
usually multi-track — except that instead of 
audio signals, M I D I information is recorded. 

As the instrument is played, it transmits a 
stream of M I D I data which can be stored on 
one "track" of the simulated recorder. This 
track can then be "played back", re-
transmitting the M I D I signals to drive the same 
— or other — synthesisers while the musician 
records accompanimcnts on other tracks. 
Software packages with up to 16 such tracks 
are available. 

Each track can be assigned to a different 
M I D I channel and can thus play separate pans 
on up to 16 instruments or groups of instru-
ments simultaneously. Although it is dangerous 
to take the tape recorder analogy too far, it is 
worth remembering that a 16-channcl tape 
machine could cost tens of thousands of pounds 
and still not offer all the editing facilities of a 
good M I D I real-time recorder. 

For example, some real-time recorders offer 
a facility unique to M I D I , known as "auto-
correct" or "quantisation". What this does is 
that if, after recording a track, a musician feels 
that the timing of some of the notes played was 
not quite right, the M I D I software can be used 
to shift all the offending notes automatically so 
that the timing becomcs spot-on. 

The second type of package, the step-time 
recorder, again stores M I D I information, but 
not in real time. In this case, information about 
the pitch and timing of each note is specified 
separately, either from the Qwcrty or musical 
keyboard. A major attraction of the step-time 
package is that it allows the user to compose 
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The officially epdorsed version 
of the No.1 arcade game by 

lOonami 
AvailaMe- Continuing the challenge Amiable 
NOW where Track and Field' left off. NOV* 

Spectrum Shops and all good dealers. Imagine Software Is available from: .WHSMITH rJMV."J?\i woounmrnn LASKYS. Rumbelows 



(continued from page 69) 
This leads to the absurd situation that i f you 

like one supplier's real-time recorder but prefer 
another's step-time recorder you wil l have to 
buy two costly interfaces, performing almost 
identical functions, to run the two packages. 

Some suppliers compound the problem by 
bundling the interface with an item of software 
which you may not need and selling separate 
programs which may interest you but which can 
only be used with the interface which is not 
available as a separate item. 

A final word of advice i f you arc thinking of 
buying M I D I software. I f at all possible, you 
should test the software with the synthesisers 
or drum machines you arc planning to use. 
Trials with similar machines are not good 
enough because instrument manufacturers have 
a nasty habit of revising their M I D I firmware 
without telling anyone. 

M I D I has its critics in the music industry. 
Some would have preferred a faster, parallel 
link to the serial format. Others feel that the 
DIN plug is not up to the job. But the present 
format was chosen because it offers a relatively 
simple and cheap way of linking instruments 
with each other and with micros. 

Two recent developments in the micro world 
could help to spread the M I D I gospel. First, 
the trend towards 128K as the standard home 
micro Ram capacity could prove extremely 
important. It wil l boost event storage capacities 
and allow software writers to extend the 
facilities offered by their packages and to 
enhance screen displays. 

But more significant is the arrival of the first 
general-purpose micro with a built-in M I D I 
interface, Atari's ST. Atari boss Jack Tramiel's 
decision to add $10 or $20 to the cost of the 
ST by including the M I D I interface shows how 
important he believes M I D I wil l become. 

Next month we will look at the other method 
for expanding the micro's musical role -
sampling. | 

ADDRESSES 
Commodore Business Machines, Corby, 
Northamptonshire NN17 1 BR 
(0536-205252). 
EMR (Electromusic Research), 14 Mount 
Close, Wickford, Essex SS11 8HG 
(0702-335747). 
Hybrid Technology, Unit 3, Robert Davies 
Court, Nuffield Road, Cambridge CB4 1TP 
(0223-316910). 
Joreth Music, PO Box 20, Evesham, 
Worcestershire WR11 5EG (0386-831615). 
LVL, Scientific House, Bridge Street, 
Sandicare, Not t ingham NG10 5BA 
(0602-394000). 
London Rock Shop, 26 Chalk Farm Road, 
London NW1 8AG (01-267 7851). 
Micro Musical, 37 Wood Lane, Shilton, 
Coventry CV7 9LA (0203-616760). 
Rlttor Music Europe, 24 Broomgrove 
Gardens, Edgware, Middlesex (01-952 
5302). 
Rosettl, 138-140 Old Street, London EC1V 
9BL (01-253 7294). 
Sequential Circuits, PO Box 16, 3640 AA 
Mijdrecht, The Netherlands (02979-6211). 
Siel (UK), Ahed Depot, Reigate Road, 
Hookwood, Horley, Surrey RH6 0AY 
(0293-776153/4) 
XRI Systems, 10 Sunnybank Road, WykJe 
Green, Sutton Coldfield, West Midlands 
B73 5RE (021-382 6048). 

MIDI MAGIC 
Machine Supplier Package Price Interlace Comments 
Spectrum EMR 

Micro 
Musical 

Siel 

XRI 
Systems 

Performer 

MIDI 
Musician 

Live 
Sequencer 

Mlcon 

Realt ime 
Multitracker 

£39.95 

£69.00 

£21.30 

£108.00 

£27.95 

£79.90 
0 

included 

£87.95 

Included 

uses any 
Interface 

8-track polyphonic real time 
recorder, 7.960 event capacity 
(with or without velocity), tracks 
can be merged. 
Monophonic step-time recorder, 
based on Romantic Robot's 
Music Typewriter (Included), 
mlcrodrive convertor 
Simple 1-track polyphonic 
real-time recorder 
2 programs: 8-track monophonic 
step-time recorder, helpful stave 
display, up to 2,900 events/track; 
and simple 1-track polyphonic 
real-time recorder, auto-correct. 
8-track real-time polyphonic 
recorder. 9,000 event capacity, 
over-dubblng. 

BBC EMR 

Hybrid 
Technology 

LVL 

London 
Rock Shop 

Siel 

Composer 

Performer 

Editor 

Vu-Music I 

Music 600 

UMI-2B 

Multltrack 
Composer 

£44.95 

£49.95 

£34.95 

£24.95 

£79.90 

£495.00 

£36.95 

£129.00 

£ 39.95 

included 

£99.00 

6-track step-time recorder. 5,100 
events, dynamic memory 
allocation, joystick option. 
8-track polyphonic real-time 
recorder, capacity up to 7,960 
events, track merging, auto 
correct. 
Extra editing facilities for 
Performer, links it with Composer 
allowing data transfer. 
Provides graphics display 
modulated by MIDI data, choice 
of type of music to be depicted. 
MIDI hardware module for use 
with Music 500 system or 
independently, requires £35 
Nucleus ROM. 
Interface for use with LVL's 
keyboard and music ROM. 
ROM-based 16-track polyphonic 
real-time and step-time recorder, 
auto-correct, voice storage for 
DX7 synth. 
6-track monophonic step-time 
recorder. 

CBM-64 
/128 

Commodore 

EMR 

Joreth 

Rlttor 

Rosettl 

Siel 

Sequential 

Performer 

Music 
Composer 

System 

Passport 
MIDI/4 + 

Passport 
MIDI/8 • 

Passport 
MIDI player 

Scorewriter 

12-track 
recording studio 

Multitrack 
Composer 

16-track 
sequencer 

Digital Echo 
Delay 

Sequential 964 

£49.95 

£250.00 

£79.99 

£119.99 

£64.99 

£340 00 

£99.95 

£36.95 

£67.25 

£54.35 

£74.95 

£19.95 

£79.90 

included 

£109.99 

£90.00 

£87.95 

£99.00 
i , 

Simple MIDI interface for use 
with Commodore packages 
including Music Studio, Music 
Expander and Sampler. 
8-track polyphonic real-time 
recorder. 18.000 event capacity, 
auto correct, track merge. 
8-track step-time and real-time 
recorder, music composition 
language, auto-correct, score 
display. 
4-track polyphonic real-time 
recorder. 12.000 event capacity, 
dynamic memory assignment, 
auto-correct. 
8-track polyphonic real time 
recorder. 12,000 event capacity, 
dynamic memory assignment, 
auto-correct. Impressive demo 
pieces. 
stores music created on MIDI4 + , 
real-time graphic display during 
playback. 
ROM-based 12-track real-time 
recorder, produces detailed score 
print-out of real-time playing. 
12-track real-time recorder, 7,600 
event capacity, auto-correct, 
track merge. 
6-track monophonic step-time 
recorder. 
16-track real-time polyphonic 
recorder. 9,000 event capacity, 
provides delays of 5-200ms 
between MIDI In and Out signals, 
up to 14 "echoes" possible. 
6-track polyphonic real-time 
recorder, 8,000 events, 
auto-correct. 

MSX JVC £TBA Software similar to EMR's 
Performer 8-track real-time 
recorder (see above). 

Amstrad EMR £79.90 Interface supplied with 
Introduction to MIDI program on 
cassette. 
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Richard Taylor improves 
the Spectrum's sound 
THIS PROGRAM adds a further four commands 
designed to enhance its musical and sound 
capabilities to Spectrum Basic. They start 
where Beep left off, providing a Play instruction 
which allows tunes to be played by just 
specifying the notes rather than having to 
labouriously convert them into the numerical 
form required by Beep. Secondly, the program 
facilitates the use of tone envelopes whereby 
the pitch of a sound varies with time to produce 
the laser sounds and zaps that are all too 
popular in commercial games. Random "noise" 
can also be produced and, when used in 
conjunction with envelopes, can be made to 
create some convincing efTects. 

The program occupies about the top 2.5K 
of memory just below the U D G graphics area. 
When run the program lowers Ramtop and 
proceeds to poke the machine code into 
memory. After a couple of minutes the 
computer should respond with a message 
informing you that the data was OK. At that 
point the machine code can be saved to cassette 
or Microdrive etc. If, however, you arc 
presented with a message informing you of a 
data error in a certain line then its necessary 
to go back to that line and check it against the 
original, correcting any mistakes as you go, and 
re-run the program. This process should be 
repeated until you get the data OK message. 

The machine code can be saved to tape using: 
S A V E " S O U N D E X T " C O D E 6 2 6 8 3 , 1 8 8 5 

Remember to VERIFY! 

To reload use: 
C L E A R 6 2 6 8 2 : L O A D " " C O D E 

The new commands arc used in a similar 
fashion to those which are standard except that 
the commands have to be typed out in full — 
in either upper or lower case — there's no lazy 
single key entry system. However, before any 
of the commands will be accepted by the 
Spectrum the machine code must be initialised 
with: 

R A N D O M I Z E U S R 6 2 6 8 3 
This instruction completely resets the program 
and introduces the new commands to the 
Spectrum so that when Basic comes across them 
they'll be accepted without any quibbles. 
Because of the somewhat obscure manner in 
which it operates, any errors reported by 
Interface 1 disconnect the sound commands so 
that they are no longer part of Basic's 
vocabulary. To reinitialise use: 

R A N D O M I Z E U S R 6 2 6 8 6 
The most mundane of the new instructions 

is *Sound. In its simplest form it can be used 
as a substitute for Beep. In an analogous 
manner to Beep the command needs two 
arguments, the first being the length of the 
sound (in units of 1/100 of a second — so 300 
means three seconds) and the next argument 
is the pitch of the sound. The pitch is described 
in a completely different way to that expected 
by Beep — the smaller the number the higher 
the pitch! The best way to produce a certain 
tone is by experimentation — there's no easy 
method of getting a pitch number for a specific 
frequency. I f the pitch of a sound is made 
negative then noise is produced with a pitch 
of very approximately what it would have been 
i f it wasn't negative e.g. 

• S O U N D 2 0 0 , - 3 0 0 
produces noise for two seconds. In fact the 
sound may not last exactly two seconds, when 
generating noise the duration you specify is only 
followed approximately — the sound may last 
much longer. I f this is a problem then you'll 
have to compensate for it when defining sound 
lengths. 

The *Env command is used to define the 
envelopes I mentioned. The definition of an 
envelope describes how the pitch of a sound 
varies from its initial value as time progresses. 
These tone changes give rise to the laser/zap 
effects which were previously unobtainable 
from Basic without enlisting the help of 
machine-code routines. A helpful aid in 
producing envelopes is to illustrate its effect 
graphically with the aid of a graph. For instance, 
the graphical form of a steadily increasing note 
would be: 

Notice how the graph shows the pitch 
undergoing a continuous, smooth change from 
the intial to the final pitch value. In reality the 
computer cannot manage this but has to break 
the change down into a number of small, 
discrete pitch variations as illustrated below: 

You decide how long each individual step wll 
last and by how much the pitch then " jumps" 
at the culmination of each of the steps. 

Say you wanted to create an envelope similar 
to the one above, we have to specify three 
quantities, namely the total number of steps, 
the size of pitch variation after each of them 
and the length of each step. From these values 
the following can be calculated: 

Total pitch change = 
number of steps x size of step 

Total length of env = 
number of steps x length of step 

Consider that the envelope is to last a total 
of one second and produce an increase in pitch 
of 100 units. Because of the weird way in which 
the pitch is measured an increase is represented 
by a decreasing pitch number — *Env uses the 
same method of pitch representation as *Sound. 
I f we wanted to have a total of five steps in the 
effect then each would have a length of l/5th 
second and a step of -20 . To define the 
enyelope: 

•ENV 0,5,-20,20 
is used. The first expression after the command 
is the number of the envelope, in this case 0. 
Up to 16 completely independent envelopes can 
be stored in the Spectrum's memory at one 
time, each one being specified by a number 
between 0 and 15. The second expression is the 
number of steps, the third the pitch variation 
per step and, finally, the 20 is the step length 
in 1/lOOth's of a second. Since each step lasts 
a comparatively lengthy l/5th second its quite 
easy to hear the individual steps composing the 
envelope. To hear the envelope type: 

•SOUND - J,250,0 * 
Notice how a third argument has been tagged 
onto the end of *Sound to specify the envelope 
to be used. The length of the sound is given 
as - 1 . This means that the envelope should 
be played only once. Similarly i f it was - 2 then 
the envelope would be repeated twice. Try 

110 RE?1 BASIC SOUND EXTENSION 
2 0 REM By R i c h a r d T n v l o r 
30 REM 48K V e r n i d f l 
4 0 REM 
50 CLEAR 6 2 6 8 2 : LET a » 6 2 6 8 3 
6 0 FOR I « 0 TO 29 
7 0 LET t = 0 : READ v . a » 
8 0 FOR c - 1 TO LEN a * STEP 2 
9 0 LET x=COOE « » ' c ) - 4 8 - 7 * ( « * < c 

) > s " A " ) 
100 LET y=COOE a*(c*1)-48-7*(a« 

< c * 1 ) > = " A " > 
110 POKE a . l 6 « x * y 
120 LET t s f P E E K o 
130 LET NEXT c 
140 I F v O t THEN PRINT ERROR I 

n l i n « " . 6 0 0 0 * 1 * 1 0 : STOP 
150 NEXT 1 
160 PRINT D « t a OK - Now a a v e m 

a c h i n e cod© t o t a p e . 
170 STOP 

8 0 0 0 DATA 7 1 9 2 , " C D E 8 F 4 2 A 3 D 5 C 1 1 F D 
F 4 7 3 2 3 7 2 C 9 2 1 3 8 F C A F 0 6 1 0 1 1 2 1 0 0 7 7 1 9 
10FC130608771910FCC93A3A5CFE0BCA 
6CF676FDCB01AEFDCB 304EC4CD0E 3A3A 
5 C 3 C F 5 2 1 0 0 0 0 F D 7 5 " 
8 0 1 0 DATA 6 3 6 0 . - 3 7 F D 7 5 2 6 2 2 0 B 5 C 2 1 
010022165CCDB016FDCB37AECD6E0DFD 
CB02EEF147FE0A3802C607CDEF153E20 
D 7 7 8 I I 9 I 1 3 C D 0 A 0 C A F 1 1 3 6 I S C D 0 A 0 C E D 
4B455CCD1B1A3E3A 
8 0 2 0 DATA 5 9 0 4 , " D 7 F D 4 E 0 D 0 6 0 0 C D I B 
1ACD97103A3A5C3C281DFE092804FE15 
2 0 0 3 F D 3 4 0 0 0 1 0 3 0 0 1 1 7 0 5 C 2 1 4 4 5 C F D C B 
0A7E280109EDB8FD360AFFFDCB019E18 
0 A F D 3 6 3 1 0 2 C D 9 5 1 7 " 
8 0 3 0 DATA 6 8 9 1 , " C D B 0 1 6 A F C D 0 1 1 6 C D 
2C0FCD171BFOCB007E2014 3A3ASCFE0B 
CA6CF62A595CCDA711FD3600FF18DC2A 
S95C225D5CCDFB1978B1280OFD360000 
CD5D15FD3600FF18 " 
8 0 4 0 DATA 9 1 1 5 , " C 9 D F F E 0 D 2 8 B 3 F D C B 

304 6C4AF0OCD6E0D3E19FD964 F 328C 5C 
FDCB01FEFD3600FFFD360A01CD8A1BC3 
F D F 4 7 3 6 F 7 5 6 E E 4 E 2 F 9 7 0 6 C 6 1 F 9 B E F 7 6 S 
6 E F 6 9 3 F 6 6 5 6 6 6 6 6 5 " 
8 0 5 0 DATA 6 6 5 5 . 6 3 F 4 1 D F 7 0 0 1 1 0 5 F 6 
D F 1 A E 6 7 F 4 F 7 E 2 3 F E 0 D 2 8 0 6 F E 2 0 3 8 F 6 F 6 
2 0 B 9 2 0 0 C 1 A 1 3 1 7 3 0 E 8 2 2 5 D 5 C E B 5 E 2 3 5 6 
EBE91A1317 30FB13131AA720D3ED7B3D 
5CE12A5D5C225F5C" 
8 0 6 0 DATA 7 6 1 9 , " C D C S 1 6 F D 3 6 0 0 0 B F D 
CB017EC205F5C3B6F521FDF4CD302520 
0 3 2 1 A 8 F 5 E 5 2 1 7 6 1 B E 5 F D 3 6 0 0 F F F D 3 6 2 6 
002A5D5C2B7EFE2038FAFE2A20BF188D 
CD821CCD30252813* 
8 0 7 0 DATA 8 0 6 3 . " C D 9 4 J E F E 1 0 D 2 9 F 1 E 
CD11F71138FC19E5360023AFF5E5DFFE 
2C2057CD791CDFFE2C2802CF0BCD811C 
E 1 C D 3 0 2 5 2 8 3 7 E 5 C D 9 4 1 E E 1 E 5 2 3 2 3 2 3 A 7 
CA9F1E77CDA22DDA 
8 0 8 0 DATA 6 7 0 9 , " 9 F 1 E 0 8 C B 7 8 C 2 9 F 1 E 
0 8 2 8 0 7 7 9 2 F 4 F 7 8 2 F 4 7 0 3 E 1 E 5 2 3 7 1 2 3 7 0 

CD941EE1A7CA9F1E7723232323F13CFE 
0 8 3 8 A 9 C D 3 0 2 5 C 8 E 1 7 7 C 9 E I F I 1 8 F 5 6 F 2 6 
0 0 5 D 5 4 2 9 2 9 2 9 2 9 2 9 -
8 0 9 0 DATA 8 3 8 4 . 19C9CD821CCD3025 
2810CD941EFE08D29F1ECD11F719114 8 
FE19E5DFFE2CC2BEF6CD811CCD3025E1 
280FE53600CD941EE1A7CA9F1E7723ES 
2 3AFF5E5DFFE2CC2 
8 1 0 0 DATA 7 8 2 9 . 0OF7CD791CDFFE2C 
C2BEF6CD811CE1CD30252846E5CDD52D 
D A 4 0 F 9 2 0 0 4 F E 1 0 3 8 0 2 3EFFE1E577CDA2 
2DDA9F1E08CB78C29F1E082807792F4 F 
7 8 2 I M 7 0 3 E 1 E 5 2 3 2 3 
8 1 1 0 DATA 7 6 0 0 . " 7 1 2 3 7 0 C D D 5 2 D D A 9 F 
1EF5CB7FC29F1EF12802ED44E12 3 7 7 2 3 
2323F I3CFE08389AC306F7CD8C1CCD30 
25C8CDF12B78B12002CF090BED4 32EFC 
E D 5 3 3 0 F C 2 1 1 4 0 0 2 2 
8 1 2 0 DATA 7 7 7 5 . " 3 2 F C 3 E 0 3 3 2 3 6 F C A F 
32 37FCCD4CF8211EF8CD8D2C 3 0 0 2 F 6 2 0 
4 F 7 E A 7 2 8 D 4 B 9 2 0 1 E 2 3 5 E 2 3 5 6 2 A 2 E F C E 5 
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•SOUND -5,250.0 
The pitch value given in 'Sound is the initial 
pilch which is decreased down to 150 by the 
envelope. I f an envelope is being repeated then 
the pitch commences from its initial value at 
the start of every rccital of the envelope. There-
is nothing to stop noise being enveloped in a 
similar fashion, try: 

•SOUND - 5 , - 2 5 0 , 0 
Note that when using enveloped noise the pitch 
is varied as though the negative sign in front 
of it didn't exist (although noise is produced), 
otherwise decreasing - 2 5 0 by 100 would 
produce - 350 instead of - 150 which is what 
we're after. Enveloped noise is the basis of 
many of the sound cffccts to be found in games, 
especially those of the "space-war" genre. In 
order to produce a much smoother envelope the 
step length has to be drastically reduced. 
Redefine envelope 0 with: 

•ENV 0,100,-2,1 
I f you try 

•SOUND -8,250,0 
a greatly improved effect wil l be heard. 

So far the envelopes that have been utilised 
are relatively simple in that they consist of only 
a single type of pitch change. In reality we may 
wish to use more complex envelopes such as: 

The envelopes can be subdivided into five 
discernable different sections, A-E. We could 
define a seperate envelope for each of A-E and 
play them together using a string of 'Sound 
commands. This method, as well as being 

BASIC 
SOUND 
EXTENSION 
unelegant and cumbersome, is further 
complicated because we need to calculate the 
value envelope A, say, leaves the pitch at when 
it terminates so that we know what to use as 
the starting pitch for envelope B. Thankfully 
the "Env command allows an envelope to be 
composed of up to eight individual sections. Wc 
could define the above envelope as follow: 
• ENV 1,20, - 4,2,20, - 1,2,10, - 1.4,20.4.2, 

20,2,2 

Each of the five sections are 2/5th second in 
length, making the whole thing two seconds In 
duration. T ry : 

•SOUND -1,300,1 
As you can hear such an envelope provides a 
much more complcx sound. 

The Beep instruction was designed for 
playing music rather than making cxposion 
sounds etc. However, life still isn't easy i f you're 
converting music since all the note values have 
to be converted into the relevant numbers 
required by the somewhat awkward Beep. The 
*Play command enables music to be converted 
without the need for any number crunching. 
It has a string argument which is used to 
contain the notes you wish to play and other 
associated information. Any letter from A to G 
found is the string played as that particular 
musical note — so: 

'PLAY "abedefg" 
plays all the seven notes available. O f course 
it would be extremely l imit ing i f you only had 
seven notes to play with so there is a facility 
to change octave. 

Although the program supports eight octavcs 

those at the extreme levels of pitch arc of little 
use for musical purposes. In fact the upper few 
notes in the top octave wi l l produce an error 
i f you try to play them for the simple reason 
that the computer can't manage to produce such 
a high pitched sound. To changc octave an O 
is simply put in the string followed by the new 
octave number — 1 to 8. all subsequent notes 
in that string are then played in the new octavc. 
At the start of every new *Play the octave is 
reset to 3. To further increase the quantity of 
notes available sharps are also supported. A 
sharp note has a pitch slightly above — one 
semitone in fact; whatever that is — its ordinary 
value. To play a sharp note simply suffix the 
note with a hash character (# ) 

• P L A Y " c # " 
gives C sharp. 
10 FOR a = 1 TO 7 
20 *PLAY " o " + STR$ a + " c c # dd # eff # 

gg# aa# b" 
30 NEXT a 

This short program demonstrates the full 
scope of the notes available in the lower seven 
octaves. The O "directive" — or any other 
directive that needs an argument, you'll meet 
some more in a moment — must be followed 
by a number, no variables or expressions arc 
allowed. You can, however, circumvent this 
difficulty by using STR$ to construct the 
numerical part of the string — as in the above 
program — out of an expression, variable or 
whatever. 

You can play noise instead of plain notes by 
(continued on page 74) 

EBCD18F83A2FFC3CE1C87CB5C8CD54IF 
D27&1B18CEE92323" 
8 1 3 0 DATA 8 9 7 7 . 2 3 1 8 D 6 3 A 5 4 F 8 3 B 5 4 
F 8 6 1 4 2 F 9 6 2 4 2 F 9 6 3 4 2 F 9 6 4 4 2 F 9 6 5 4 2 F 9 
664 2F96742F979BAF86EAAF86F9AF86 C 
De f87089F8782CFAe02A30FC7ECD6BF d 
D02A30FC232230FC 
8 1 4 0 DATA 90S6 . "E04B2EFC78B1CAC C 
F70BED432EFC18E4FE21D0FE10D8FE18 
3FD823ED4B2EFC78B1CACCF70BED4 32E 
FC22 30FC37C9CD00F947A7C82142052B 
7CB520FB10F6C9CD 
8 1 6 0 DATA 8 5 7 8 . 00F9A7CA6C04FE09 
D26C04 3236FCC9CD00F9FE02D26O0421 
J7FCCB86B677C9CD00F9FE11307FFE10 
2002 3EFF322DFC2137FCCBCEC92A30FC 
E52A2EFCE5CD54F8" 
8 1 6 0 DATA 6 9 6 9 . C I E 1 F E 2 D 2 8 0 7 2 2 3 0 
FCED4 32EFCF5CD00F9A728516F2600F 1 
FE2D20057DED446F252232FCC9CD54F8 
CD1B2DDACCF7210000CD1B2D38292938 

2 C 5 D 5 4 2 9 3 8 2 7 2 9 3 8 " 
8 1 7 0 DATA 7 1 9 0 . " 2 4 1 9 3 8 2 1 D 6 3 0 5 F 1 6 
0 0 1 9 3 8 1 9 E 5 2 A 2 E F C 7 C B 5 2 8 0 6 C D 5 4 F 8 E 1 
18D72B222EFCE17CA720027DC9CF0AD6 
63 3002C60787F52A32FC2234FC2A2EFC 
7CB5283CCD54F8FE 
8 1 8 0 DATA 7 5 2 9 . " 2 3 2 0 0 D F 1 3 C F 5 2 A 2 E 
FC7CB52825CD54F8FE2E20242A34FCCB 
7CC2CCF75D54CB2CCB1D192234FC2A2E 
FC7CB52805CD54F8180621FFFF222EFC 
F 1 8 7 6 F 2 6 0 0 1 1 0 D F C " 
8 1 9 0 DATA 6 7 2 2 . " 1 9 5 E 2 3 5 6 E B C D B 4 33 
2A655C11FBFF193A36FCD6038677EF34 
9 0 4 3 5 5 9 F 8 0 0 1 0 5 3 4 35710338CD991EED 
5B34FC2137FC3EFFCB4E28033A2DFCC8 
• 1 6 2 8 0 9 0 8 7 9 2 F 4 F 7 8 
8 2 0 0 DATA 7 2 7 7 . 2F4 70308C365FACD 
7A1CDFFE2C2011CD811CCD3025C8CD94 
IEFE10D29F1E1806CD3025C83EFFF5CD 
A22DDA9F1E08CB78C29F1E082807792F 
4F782F4703C5CDD5" 

8 2 1 0 DATA 7 3 1 4 . " 2 D 5 F 1 6 0 0 9 A 6 C 0 4 28 
494ED445F15C1F118B3CD00F9FE08D240 
F 9 C D 1 1 F 7 1 9 1 1 4 8 F E 1 9 7 E A 7 C 8 4 7 2 3 C 5 E 5 
4 6 2 3 C 5 E 5 4 E 2 3 5 E C B 0 3 9 F C B 0 8 5 7 7 9 2 3 4 E 
2 3 4 6 C D 6 5 F A E 1 2 3 23 
8 2 2 0 DATA 7 5 1 1 . 2 3 2 3 C I 1 0 E 5 E 1 C 1 1 0 
DDC9DD2137FCDDCB00BEDDC&00B66FCB 
7A280BDDCB00FE7A2F577B2F5F13CB78 
280BDDCB00F6792F4F782F47037DDDA6 
0 0 1 7 3002CF09CB7D" 
8 2 3 0 DATA 8 8 9 0 . " 2 0 3 9 D S C 5 7 D C D 1 1 F 7 
U 3 8 F C 1 9 7 E A 7 2 3 E 5 D D E J E 1 D 1 2 8 2 5 4 7 3 A 
3 7 F C 1 7 3 E 0 1 3 0 0 1 7 B F 5 C 5 D 5 E 5 2 2 0 0 0 0 2 2 
2BFCE1E50DE5CDDAFADDEIE ID1C1F1 3p 
20E6C969601874ED" 
8 2 4 0 DATA 7 6 5 2 . " 5 3 2 9 F C C 5 D D 4 6 0 0 D D 
5E01DD5602DD4E03C5D5E5591600CD4E 
FBCD541FD27B1BE1D1D5CB7A20031918 
0 A 7 A 2 F 5 7 7 B 2 F 5 F 1 3 B 7 E D 5 2 D A 4 0 F 9 1 1 3 0 
75ED5219D240F9D1 
8 2 5 0 DATA 8 4 2 3 . " C 1 D 5 3 A 3 7 F C I 7 3 8 1 D 

E 5 2 A 2 B F C 7 8 0 6 0 0 0 9 4 7 3004E1E1E1C9ED 
5 B 2 9 F C B 7 E D 5 2 1 9 3 0 F 2 2 2 2 B F C E 1 D I 1 0 A 8 
C1D5110400DD19D11091C97CB5C87AB3 
C8DDE5CDBEFB3A37' 
8 2 6 0 DATA 7 8 0 7 . " F C C B 7 7 2 0 0 6 C D B 5 0 3 
DOE1C9F3 3 A 4 8 5 C E 6 3 8 0 f 0 F 0 F F 6 0 8 4 F D 5 
DDE1CB3CCB1DCB3CC81DCB3CCB1DE5ED 
5FCB77CBB75F1600200ACB2319300E21 
F F F F 1 8 0 9 C 8 2 3 E D 5 2 
8 2 7 0 DATA 6 9 9 2 . 3 0 0 3 2 1 0 0 0 0 2 3 1 3 2 B 
7CB520FAE179EE104FD3FECB6720CFDD 
7CDDB5DD2B20C7F&DDEIC9E5E5424B21 
1 7 1 1 0 B 7 8 B 1 0 3 2 8 1 7 E B D D 2 E 1 0 2 1 0 0 0 0 7 C 
298FCB11CB103003 
8 2 8 0 DATA 5 8 3 7 . 19CE00DD2D20F14D 
4 4 D D 2 E 1 8 E 1 1 1 1 E 0 0 1 9 E B 2 1 0 0 0 0 3 7 C B 1 1 
CB1017ED6AED52 300119DD2D20F0CB11 
C B 1 0 7 9 2 F 5 F 7 8 2 F 5 7 E 1 C 9 6 E 0 4 7 3 0 4 7 8 0 4 
7 D 0 4 8 2 0 4 8 2 0 4 8 7 0 4 " 
8 2 9 0 DATA 1 1 0 8 . " 8 C 0 4 9 1 0 4 9 6 0 4 9 B 0 4 
A004A 504A 5 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0000000000 
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(continued from page 73) 

utilising the n directive, nO turns noise off 
while n l switches it on. To hear the effect try 
the above program with n l preceding the 0 in 
the string. 

The pause (p) directive enables a silent gap, 
equivalent to a musical "rest" to be placed in 
a tune. The number following p is the length 
of the pause measured in l/100ths of a second. 
The pause can be up to 2.55 seconds. 

It is possible to modify the duration of each 
note using the L directive. The L is succeeded 
by a number between 1-255 representing the 
new length, in l/100ths of a second, of each 
note. At the start of each new "Play command 
the note length is reset to 0.2 seconds. Dotted 
notes are also supported by the program. A 
dotted note is played for 1.5 times longer than 
an ordinary note. To make a dotted note simply 
put a full stop after the letter in much the same 
way as you would with a # . 

•PLAY "L100c# 

plays c# for 1.5 seconds. I f you require a 
doited sharp note then the full stop should come 
after the * . 

To add a little more interest to a tune it is 
possible to use an envelope. So far all the notes 
have kept the same tone value throughout their 
duration, like the sound produced by Beep. To 
turn envelopes on a Y directive is used. The 
number following the Y is the envelope you 
wish to use, or 16 to turn envelopes off. Al l 
subsequent notes arc played using that 
envelope. By experimenting with a number of 
different envelope effects it is often possible to 
enhance the sound of a tunc considerably from 

its flat, unenveloped beginnings. 
To summarise these are the directives 

available in a *Play string — actually, there is 
still one to come — I ' l l mention that one soon. 
A-G = The notes. 
# = If placed after a note will make it 

a sharp. 
= If placed after a note will play it 

1.5 times longer. 
On = Lets you play subsequent notes 

in octave n. 
Pn = Pauses for n 1/I00ths of a 

second. 
Nn = If n = 0 then noise is turned off. 

If n = 1 then its switched on. 
Ln = Makes the duration of 

subsequent notes n 1/100ths of a 
second. 

Yn = Makes following notes to be 
played in envelope n (or normal 
if n = 16). 

I f a ccrtain sequence of sound commands are 
always used together then they can be made into 
a single unit called an effect. An effect is a 

construction of up to eight separate "sounds" 
strung together. Like envelopes, effects can be 
defined and stored in the Spectrum's memory 
for later, and repeated, use. You can have up 
to eight effects defined at any one time. 

•EFFECT 0,1,100.200,16.100,150.16 
This effect is equivalent to 

•SOUND 100,200:'SOUND 100,150 
The first value in an 'Effect is the effect (0-7) 

and the next is the number of times the whole 
effect is to be repeated when used. Every block 
of three expressions from there onwards repre-
sents one of the maximum eight individual 
sounds that compose the effect. They are given 
in the same format as that expected by *Sound, 
i.e. length, pitch and then envelope number. 

In an effect sequence it is mandatory to 
specify an envelope number, it cannot simply 
be left off. I f no envelope is required then "16" 
should be specified. The only way to play an 
effect is by using the *Play command. An X 
directive, followed by an effect number, will 
sound the appropriate effect. | 

(Tljc 
g h t g l f e l f 

Computer 
WILLEM OGIERPIEIN 2 
B - 2 0 0 0 ANTWERPEN 

Tel. O3/233 59 0 6 

GRETRYSTRAAT 31 
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Tel. O2/218 6 0 26 

C - * S c h n e i d e r 
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MICRO WORKSHOP 
MICRO COMPUTER 

SPECIALISTS 

(Spectrum Group Member) 

Software and hardware over the counter for 
Sinclair Spectrum, BBC, CBM-64, Memotech, 
Amstrad, Einstein, etc. 
# COMPUTERS 
* JOYSTICKS 
# KEYBOARDS 

• TAPES 

RAMPACKS 
BOOKS 

DISCS 

L IGHT 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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6502 REFERENCE GUIDE 
A comprehensive title 
descr ibing the 
instruction set of the 
6502 processor in 
detail, this book covers 
the total range of 6502 
based micros, i.e C64 
BBC Apple and Atari 
An essential reference 
work for all 6502 
machine language 
programmers £9.95 

READY MADE MACHINE 
LANGUAGE ROUTINES 
FOR THE AMSTRAD 
Another valuable title 
in Melbourne House's 
new range for the 
Amstrad 
With the help of these 
ready-to-run general-
purpose routines, 
programmers will be 
free to spend their 
t ime in the creative 
development of their 
programs £7.95 

SPECTRUM SHADOW 
ROM DISASSEMBLY 
This book provides 
a clear and detailed 
listing of the Shadow 
ROM in the ZX Interface 
1 With numerous 
example programs it 
greatly extends the 
Spectrum BASIC 
supply ing valuable 
information previously 
unavailable to Spectrum 
owners £8.95 

AMSTRAD GAMES BOOK 
Contains a complete 
range of exci t ing games 
f rom arcade to strategy 
Each game is fully listed 
and explained, making 
full use of the Amstrad's 
sound and graphics 
facil it ies 

The Amstrad Games 
Book makes learning 
how to program the 
Amstrad both easy and 
en joyab le £6.95 

Z80 REFERENCE GUIDE 
A book for owners of all 
Z80 based micros, such 
as Spectrum. Amstrad 
and MSX that explains 
thp Z80 instruction set 
in detail 
An indispensable guide 
for anyone interested in 
Z80 machine language 
programming £9.95 

Z-80 
REFERENCE GUIDE 

6502 
REFERENCE GUIDE 

Ready Made 
Machine Language 
Routines for the 
Amstrad r.tr.4** 

S p e c t r u m 
S h a d o w R O M 
D i s a s s e m b l y 

AMSTRAD 
GAMES BOOK 

u 
ATARI I30XE MACHINE 
LANGUAGE FOR THE 
ABSOLUTE BEGINNER 

COMMODORE 6 4 
WHOLE 
MEMORY 

ATARI 
130XE 
MACHINE 
LANGUAGE FOR 
THE ABSOLUTE 
BEGINNER 
Compi led for Atari 
130XE users, this book 
offers complete 
instruction in 6502 
machine language in 
a simple no jargon' 
format 

An excellent book for 
those wishing to go 
beyond the l imitations 
of BASIC on the 
Atari £6.95 

WH SMITH AVAILABLE FROM SELECTED BRANCHES OK 



Listing 1. 
IE " ' 160P -49152 OOSUB 36 
20 H*37 M1221 I «0$0« 38 END 
so n u i v u i t u MMT t I" 
«0 ;<4I >•> c«» WT • • « 
TO REAOM I W - - - I M C W RCTURA 
oo n«T"r»«»' i<>" •"*»•<»••>«« 
6HT»<STM<ll>.Ltl«STM<ID>-l> 
90 9«0 F0RT-II04TSTEP2 :K«-IH08»I 
».R,A> OOBUB13® fOKCf.Lrr-p»x «• 
Q*L BEXTT 
too XI"HI0ICZ8.49.2> 00SU8138 CK 
«L X|.«IW4H<Z«.2> 006UB13B c«-c 
( • l *2S I . „ 
tto :rcKO«ti«M»mndg>»M»» « 
ROB in imC"HCK«J>*23«»*C«<«« 
>EAD 
120 "-«-* 001070 
138 0«ASC<X*>-2 *"ASC<R10HTI<X6, 

> :I««•< N>C >•••»«<O* C E>c» >• 
RETURN 
200 DATA 4CSFC5EAA01698C96rF034C 
E1204AS1284C$3BD84AA93386F28A 
210 DATA 1284CCtl84ADlie4C936083 
•M39BDlie4CEl8«4A0l004C8AF07 
310 DATA 36D82CA9396Dl604CE»r04A 
»0r04C9?r00»»u»r04A302»0«te« 
230 OATA 0990A90F80169dA980B01ia 0A9388Dl8648Dlie48Ol284EAOA88 
?4B OATA AD6tD8C90r9ee5A90F808lT 
HA06000C8DC901JC9EIBOOFA02b0D 
2SB PAT A 0100C9468008A98F8D09908 
0t690ADl(DB286lC9810608A9B969 
2B0 CATA B2B06996801E06EAAD8606C 

9treee5A91F8De6TAAD08DBC96C8A 
278 6 A I A F09683A9T66D867AEAA2621 
6«D»87E7©087AB&OB7AE6t6 IB026B 
200 OATA OBT1EE8296AD0298C99A8B2 
AA06896C663Ff l23AB88B08288FB8A 
290 BATA 18AD667E8B887A6D667AA0D 
6 9 6 C « 0 A r 0 0 0 A 9 2 6 I D 8 4 © 4 A 9 6 O l O M 
IBB OATA 8BOlD40P8804AB888ir09ir 
OE8C61000F74C66CIEAEAEAA8D08C 
318 DATA 0085F8A97A83FCA38883F0A 
SOO83FEAOO0Bir09ir«C8CO2FOC8C 
328 OATA DBF 7A9B6808E0CA88180197 
AA9018DIA7A78A9836D1403A3608A 
338 OAIA COBB1363ABFIBB1AD638687 
BA131B01403A8EA861303A9F 0F36A 
M O BATA 001AOOSBAtOOOOlSOOAOOlO 
OOEDC6040CAADOIOOC9C6t610T160 
350 OATA C9849619AD8606C926BB65A 
8r 3 8 0 8 0 7 A 1 8 A B 8 8 B B C t r 7 9 8 0 3 8 8 8B 
J 68 BAtA A92660BBTAEAEAEAEAEAAD1 
598C9149B8CA26BB0B2C996F8FC0C 
178 DATA 87CA10F74CAACIA2B8BD6AC 

990F887CA18F7EE1396A0139B180C 
J IB BATA C926D8B3A968801538EAAOB 
B7EC9FF0016A263A0CA9902C9E40B 
390 OAIA CAA0C09B0ACB4C08C1A283A 
9CC9D62CBA9C09D8AC9A21618EA8C 
408 BAIA HOOODBC8200665ABO190087 
E0»aeD9C9rABB8CBB0100C9BC7C8C 
4 ( 0 OAIA BBB3A9f f9D8B7ECACAE8BBD 
00A1BAD0ED6C9FF9614A9888BDB8C 
4?B DATA 10008D167A8D1800A9018D8 
E7A8D8FDB18A00460C9FF9014936A 
430 BATA A9B4BD18D00B107A8D18D0A 

90I8D647A8D640018AD86D6C998B9 
446 DATA r r 9 8 1 3 A 9 8 8 8 D 1 6 B 8 8 B 1 8 7 A B 
D1BB6A9610B687ABD06DOAD089303 
43B BATA B0C9FF901JA9106B18B88DI 
07A6Dl0D0A9d l6D067A8DB6D6838A 
4«0 DATA AD0AD6C8FF9013A9269B16D 
B8B167AOB16D8A9616DOA780B740A 
470 DATA OAOOAOBCDBC9FF9B13A9400 
D10D08D187A8D1808A9B18DBC686A 
486 BATA 7ABD6C0818ADBED8C901M1 
7A016D8297F8D187A6D16DBA9T86A 
498 BATA FE800C7A8DBED82834C3HA 
D04©8C9818817AD lB0829 r08D2108 
308 BATA 1O7A0D1OBOA9FE8BO47A8BO 

4B02638C318ADBC0BCB810616768A 
318 DATA AO 100029F 7BB1B7AODIOOOA 
9 fE8D667A8068D62636C3AD883B88 
320 BATA BBC861B61CABlBB829Cr0D l 
O7A0B18B6A9FCBB8B7A8BO0DOA4O8 
338 BATA 2638C3A0OAOOC96IB016AO1 
OD6290F6D107A8018DBA8FC809F68 
•>40 OAIA BATA80BAOe283«t3ADBCOBC 
981863CAD180029BF8D1B7A8B766A 
338 DATA t8D8A9rE8DBC7A8B6C08283 
BC14C73C3A9288000D4A90A8D3T08 
M O BATA OCD4A90A006DD4A93280870 
4 ID0804A921800804608210BD026A 
5 7 0 DATA 88B8Ct2CDBBAA9Ff9B017EA 
96090667CCACADBCBA21BBD81(800 
500 OAIA B6C9C8D6BFABFF9B887EA90 
09D01TEA96190017ACACAE004FA0B 
398 BATA OOC4AD63D8C9C00885A9Ff8 
DB37EAB03D6C94108B3A8818BEB8C 
( 0 8 DATA O37EAD82DOC902D603A9FF0 

B027CCC8290A08290C901FOS2FOOO 
618 DATA C982F688C883F878C984B86 
34C72C4C983B8834CB8C4C98C8400 

628 DATA 0683«C9CC4C91tD865AS666 
D6298ADIF082961C981D6634C8489 
0 3 0 BATA 04C4AB08B6C863B8B34CB4< 
4C00AD8834CB4C4AB61D0CBDTAA0C 
040 DATA 38034C84C4A98186699818A 01fDeC9TFr6634Ce4C4l8AOOrAE8A 
S3B BATA 7A69288DBF7A8B8FD828C8C 
4EAADlF06C9f8D8$81BAD63TAEF66 
660 DATA 69288D837080630B26C8C4E 
AA01F06C9F7063118A0677A69B16B 
078 DATA 286D077A800TB82BC6C4AD1 
f B0C8tFB030l6AB687AB9268DF30A 
COB DATA 097A8D09BCBC8C4ADir06C 
0DFD02316AD867AC9266D6B3AAB6A 
COO DATA •BBB0826C8C4AB1FB6C80'D 
00H8AD6D7A692O8D807AB000920A 
706 DATA D628COC4A9rrODirOOOBir7 
AtA4CDDC4A32630ee04A9eA808A0t 
7(6 DATA 6C04A90A800004A9686t>07D 
4BD08t"4HJ2lBDB8 & 4R0EE6198988A 
720 t-A'A AD0190CD129BF06J4C5BC5A 
908eDOt18A022678D0990Ai88688> 
730 DATA •D23»79B2287t8C01CD8F3A 
DC283803067A28680C303S0C20101 
r40 DATA 03C8C«lCOOr3ADAl048Dr08 
5A2068DAi649DAl04C6E61ID0050C 
738 DATA F5A00080ll007e4A03B6«9D« 
090A:tC8DBlB690828eCAEB06BB8A 
768 DATA DBF5A03D658D82B6A21CBD4 
IB5904285CAE69606FSAD8B983A66 
170 DATA 8B4J054C3lEAEAEAA90f6B» 

8D4A9BA8B65D4A9388D6t04A$8.?8B 

788 OATA 80806296608998801198801 
5968B1690A9B38D1696A2BBBD16B9 
790 DATA 0JC8C9S5F6689B6006C8t82 
f0eft4C9DC5E84C67C5A2lF8D838« 
008 DATA 12C99B807tCAl0f7A287BD8 
2C»tDF867CACerrD6r3CA280TlJOO 
018 DATA CItAAD8998C981DB834C2DC 
7C862DBB34C81CTC66FB6834CB786 
828 BATA 28C8CA26E4FFC948FB84C96 
3D6634C43C1EAA9FF8DIF 7A80176D 
030 DATA irD0l8A920000404A3B6U08 
00480010418A206AD8IOC4AB8DF89 
040 DATA 51B0879BA9C48D82C98D6AC 
9A38ABDB89638A061D6C9888B818A 
<56 OAIA 01TABBOID0A9280BB4D4A8I 
28601D4A0ICAB218DB4B42607060A 
0(0 DATA C8A9328001D40086D480D01 
016A9288D64D4A901086986008668 
070 OATA O17A8D61061BA968BD0B96C 
AA9C8flD82C96D6AC9AD679B4A588A 
080 BATA 408628A0268CB404A6288C8 
1048C60D4A82I8C84O4AOC88C08OA 
890 DATA 02C9A0C18C0AC9CACACACA4 
AP020A6288C64D4A8288CB104IA6C 
586 DATA B£eBB4A02ltC8404A6C28C8 
2C9A#C36C8AC9t9t8C6E84AB8BA6D 
310 OAIA 34AC01B0C030864B8D8TBBA 
983BD6890A»C58B02CB8D8Ar.9BBBA 
928 DATA A036BC8I040C68B4CE817AC 
E817AA9218D04D4CI61D6CC61CBOA 
930 OAIA D0286TC8C8CBC8300BEBA92 
08D040480689BAB6798AO0A2O2OOC 
340 BAtA B7C8B808FAA9C68062C8808 

WELCOME TO the T o w e r o f the Ant ics. Here 
is a fast and smooth arcade-style game, wr i t ten 
in machine-code, for the Commodore 64. I t 
util ises mul t ico loured spri te graphics, and the 
smooth action is due to the raster in terupt 
wh i ch displays the sprites 50 t imes a second, 
so no flicker. 

You arc W i l l y and you f ind yourse l f at the 
bot tom o f a ta l l , dark tower — the Tower o f 
the An t i cs — named after the strange 
assortment o f creatures w h i c h inhabit its 
depths. Regardless o f how you got there, you 
decide to make your way to the top in search 
o f an exit . However , your route is blocked by 
mov ing holes in the p lat forms w h i c h speed up 
after the sixth level, and the Ant ics themselves, 
who mu l t i p l y , the higher you go. Don ' t get too 
disheartened, W i l l y is qui te an agile l i t t le man, 
and can jump over the Antics and the holes w i th 
a bit o f practice. 

O n your journey to the top , you w i l l meet 
an assortment o f weird and wonderful creatures. 
T h e green W i r r l y B i r rd is the most dangerous, 
as it flies al l over the screen in order to catch 
you. A l l the others — T r u m b l e s — fu r r y 
creatures w i th b ig ears, snakes, mutant Chinese 
teapots and strange, blue, dog-like creatures — 
Mugdags — move along the p la t forms, 

occasionally jump ing through the moving holes 
to get you. Each Ant ic has i ts own peculiar way 
o f mov ing — e.g. the teapot waves its l id up 
and down, and waggles its spout. 

Reach for the top 
T o reach the top o f each screen you must 

guide W i l l y out o f the l i f t at the bot tom o f the 
screen, and in to the l i f t at the top o f the screen. 
I f an An t i c catches you, you w i l l be t h rown to 
the bot tom o f the screen and you w i l l lose one 
life, o f wh ich you have three. I f you fall through 
a hole, you w i l l be dazed for a couple o f 
seconds, a l lowing the Ant ics to get closer. 

Meanwh i le , your oxygen supply is runn ing 
out and, when i t runs out , W i l l y w i l l die three 
deaths al l at once. He w i l l though, collect a 
bonus on complet ion o f each screen wh i ch 
depends on the amount o f oxygen W i l l y has 
left , and the number o f screens so far 

completed. There arc three transporters on each 
side o f the screen wh i ch W i l l y can use to take 
h im to the other side. W h e n the Ant ics reach 
the bottom o f the screen, they go up the elevator 
on the r ight o f each screen to attack you again. 

The re is a T o p 10 h igh score table to record 
the best scores. 120,000 is a good score. T o see 
the table press f7 or wait u n t i l it comes up 
automatical ly. 

N o w to the process o f t yp ing the game in. 
There are two programs. T h e first includes all 
the spri te and machinc-codc data, as wel l as a 
check rout ine. Both programs should be typed 
in and saved. F r o m now on, every t ime you 
want to load the first program, and fo l low ing 
must be entered d i rect ly after swi tch ing on: 

POKE 642,64:POKE 44.64:POKE 46,120: 
POKE 48,120:POKE 16384,0 

T h i s raises the bot tom o f memory available to 
Basic to avoid it overwr i t i ng the sprite data. 

Listing 2. 
tw nix•'9«eo*< sct'Kjr 

Jiw/C .5 ttftlS 
ite roRt-uoi* ••Ann! ACC 

• miT >• j.-f>.1090 M't 
• 1999 

I:o oatuBioo ai *I.C*K 
wrtl* ro» iNJtlAillAl !<)• 

W* l"0» t i t 3 3 4 .' t C» 56134. AHO;:. 
f>MCl.'ECC'l'A«023l 
140 Foei.o»o:3o» »otci»si9:.rfc« 
• 1*33240> KEX1 
150 POUEl.mi f0«£56354.» (t* i 56 J J4J8H ' .«E3327:.<Pie*«33 
.«0 FOUTMTOi tt»D» /<t>*D 1EXJ 
root>11010 SIAJO A0<l>-0 "IX! 
170 rO»t'OT0l5 (IA0D V«I>-D ACX 
I fOBT.OIOI3 SCADD P0<T>-0 AtXT 
1«« ro»T-6tOl59 OfAOD fO«r»920.I 
.0 ACXT 
190 C0SU886O SCI'"'0B0688" i tM i 
A>1 X-0 COM 16882.» 
j^tma: *BESS TIRE TO rt 
AV Ot f t " 

210 F0RT-IT04O IfP(CK<283>-861HE 
0256 8EH 6S9UBI060 
228 ifPEE*<263)-JBRArl0IAEA6l>T0T 
CO BE" MISC0RC8CREEH 
230 hi xi p»iAi m m o i t t t m i t i a i 

240 F0»t«l!B40 tff«*<2B3><>68TM 
mMXt 0010200 
230 80tUB4*0 ftn A0«V»2l.«.tllC> 
BEH OAncscRttH 

260 FORT»8TOI3 P8*131474*I,UE'I * 
r0*E5l41l»I .ro<i> «XI 

270 IFIA>31MCHJ00 »EM «*$ 
208 F08I-«3I0V<IA>STEP-I P0KE314 
T4.I.0 MX! 
280 r0RT«14tBV<lA>«TCr-2 P0KET«3 
1411.233 PBKC514I2*!.237 AtXI 
j00 POXtWJl.235 6*149152 f0«EI»* 
21.0 P0*E«»4,32 F0«8*24.0 
)T0 If «C<l>-0 iC«2>-8 
328 F08T-IT04 I8«I«»«lt»l«E«(T« 
1838>-4H) MEXl 
330 rO»I-2t085I£P2 SC« 
<1>-1CK1>»HIB»<I*.I.1> "f*1 

340 00l'iTR*(UAL(SC((l>»LE> SC< 

1>>VAI<60«> 
358 $C<2»"»AL««C6> 6C«<2»»SIR»<S 
CC1)«$C<2>» 9CKl>-«IOtlt6<SC«C2> 
.LlB<SCi<2>>-l> 
368 3Ct--688006' »SCHl) 6C1-RI6M 
IK&Cl.C> 
1TB |FftE«<368ll>.180TW:«1040 BE 
n (IHISNCB LEVEL 
3B0 |fOAL<6C«)<tfAt<»«I6»I««m«-6 
39* FORI -11010 IFWAL(SC«X*«T»IM 
(H0EX1 0010190 
400 IRTO18THEBF0RB"18!0T*l$IEP-
1 «<B»'H6<B-1) M<B)-H<»-1> »EXI 
POKE198.8 

410 rRiAi-uaua;«!e k 

420 m i t diji mim v 
4J0 " i *T1C ».M<T> «•<!>• 
VAL«SC(> Ml<I>'LETT6<HI<T>,13> 
440 0010190 REM STAR! BAI« 
430 H H . — — " 1AI" SCREW — 

46o"p8*E33281.8 P0IXS3286.6 
4T8 PBI«I"UH+!»S 8*88868 *BO» RJ 

222 k V , V » H t r * a i t i H i n t i t r , 
480 r«tII8T-*-« 1111 11 1111 I I 111 11 • I • 
IIICIJ3S+ CIOMER 
49* PRI«I"+ 

C: OSF I « QM+-. 
580 MJIII"* 

e e*»MC8 r»f+". 
SIB m i r i i i i i n i t  
328 P R I A I - * 

538 f « m f " + 
CI 11 I I 

540 P R I * l " + 
e m fti »•+"• 

530 r R I » f 
Iv cm-" 

560 PRIH1"4<lt ]a 
Iv. CH+y; 

570 r R I « I " 4 0 t l l 
tSH-P H I •>++•. 

300 PRIHT'HOtSI 
I I SH+" . 

590 P R I I I I " * + * + 

668 PR I "T a 

e m i - cm-; 
(IB PRIA1"-KT.4 

i t m i i cm". 
628 P R t A T " « » . a 

i w i • tm". 
010  
MI IHI IMI I m " . 
640 PRIHI"40l38 
050 P R I A l " + 0 ; J I 

i m i i m " . 
«60 P R ! * T " 4 f m 

<•>*+1 t m " 
670 PR I * ' 1 

i -m-
680 PR IWT"+ r * 

m ^ i> *m" 
f > 0 P R I " t " 4 a « J 

n> I I m 1 

TOO PRIMT"4C" 
111 i m " 

710 PR I I I I " 4 C . * " " l 

720 P0Kt«6?3,8l P0*E2823»34272.: 

736 fORT'llOC A«BIC<HIB»<SCt.T.I 
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M«E997t2997C9*9290»04O4C0OC 
nt »MD *OO6O4C92T0O034C43C1C93 
•M»i4C4JCifloe»«4C»ir«M3ri>»8 
NO 0*1* 4C4JClCtJ»»tW4C4Wl4C» 
KMCMOIMMKIIHICmijM 
m tAT» O*C9*9999O9OT£**469C0,D 
48C99O4EEOlT*CtOlO0*92l9O*OO* 
9*9 DAT* M»«»»TCW»m»W«l«e 
M M O M W l M m t K t l M i T l l t 
HI (ATA C98DO*C0*2192907C0A90l« »6O7F280TCO*Or.BBDOO7FC*O0CF0B 
1980 0*1* [MKWOnCM»«CM»M 
t>a9»04CB9C3*929909404*9C6440C 
1910 DATA 0DO2C99DOAC9A9O08O007E 
( M i r r t N l M I H l H W M M K N M 
192* MI* O17AEEO1O0A9219OO4042O 
67COO9298O94O4AD910OC9OE90E09O 
1919 0*1* O**9C79D92C90OO*C9»089 
,M97£8O99D4A914OM7D40O98OC0* 
1949 0*1* D4*92196O0O4*920*E1990 
tOl384CE1890A2l92MTC9«99I4T0A 
1939 OATH 9DO07I2O07COA9COOOOO7r 
C*OOEO*Oll9OC993FOO0C9O6F003OC 
1089 OAT* 07*D109fC99OOOO34CT2C0 
.K09DO2C9ODO*C9*9OO0M99O06O* 
1979 0*T* 4C0OC5A9E19O007**9OF 90 
l«9O*99eOD907£*2ltO»4fCO0©irOB 
1999 MTA rO04CA,OF7A2FFEE2TOOEC 
?IOO£E2©O02OO7COCAOOFIAOOOE4O£ 
1819 0*TA 0O2IOOOD20»0A£01DOOtOl 
T»2O07C8C*DOr7*964OO119O4C3*OC 
1199 DATA 43C1£A*99F90,690*90080 
••TE*0,l90C9O6»OOE*2,3M221COA 
1119 D*T* C99DF794CA10F74C90C9A2 

180O36C93OF5O4CAlorTMFF£f4fOf 

CEOF 002O07C0C*DOE04C43C19E539E 
I IM MfZ O59OOCO69O*2,E*0«4OOOO 
f»CAP«f9AE039e»C989880EAtAlB0O 114* MT* 4C09C5230r3C3264A13A01 
l t i i c M i r r « i ) M i » M « i M " " » « 
U50 NT* 6565O2650163O0fFO20MO 
aA899890009602049397079994C302 
tttTo*70 •*.DC3O2COCA0*CCCO»OC2 
D3C9£0OlCfC0O100000101»'M0700 ii70 DATA oioorroooioorroooioooE »F2O2OOri019O7O5OE2O2tOCO509O3 
1100 DATA 00142O2l2i2ll4®F0F2000 
giftjjJ6O2OF0EO513200212OFOEOI 

0*T* .0030€202«2l21»00ri3« 
200001040320200»1420202121I402 
n r » M « 2trr000000M0000000000 

I 
' i i ! M t t 000090002A00002A00001a 
NM>MN«HMMH9HI8«9tMl 
M V « M 001300..134M034300034 

100H4I01314400014000014M2002 
O A T * 00140000117000I07000E0 

,M, | M901000000002A00002A7A0 3 
' S i " 7  
990000090O0013000033400034AA01 
X t T X ' l l 300034100114,40114040. 
140004140000330000430000430002 
7 " I* 9003C30003CE000100000® M*8668O*8O0OOAC©0OO*9999O0OO4 

m . » n l 2c00002000002000003400 

2070 DATA 1 4 3 4 6 $ 1 4 0 0 0 0 I 4 6 8 6 0 , 4 4 0 
0D440O0004O08C0F8«>0eeFOP8,3,«l 
2080 DAI* 800»8O00AeOOO0A0066OA> 
0000*86OOO2CO09O20OO0020OO , 003 
2090 D*T* 0 0 3 4 0 0 0 , 3 3 0 0 0 5 , 3 0 0 0 * , 3 
0 0 1 4 , 4 4 0 , 0 1 4 4 0 0 0 , 4 4 0 0 0 , 4 1 0 2 1 0 2 
2,00 DAT* 003300003,0000c,O009C3 
CO0Or3C0O10000OOC0,00304349009 
2110 DATA 5 4 0 3 3 3 4 0 0 3 3 5 4 8 0 3 , 4 7 0 0 0 
54A0O190A00OOOOOOOOOO00O8O8E04 

2120 DATA 0009000080000000008000 
000089008000008800088880000000 
2130 DATA 0000000000008801000000 
00*80000*88660*00000*80099*102 
2149 DATA A98OOO2OOOOO2O000034OO 
0 1 3 3 0 0 0 , 3 3 0 0 0 3 3 3 4 0 , 4 3 4 5 0 1 0 4 * 0 3 
2130 DATA 3 4 , 0 0 0 3 4 0 0 0 1 3 3 0 0 0 5 4 3 4 0 
034340330,703COOF0OCOOCO01C104 
2180 DATA OOOOOOOOOOO00O000OOOOO 
OOO0999OO00OOOOC00393C003C0400 
21T0 DATA J 4 O 0 3 C 0 3 0 I 4 0 0 5 4 5 4 0 0 1 35 
OOOO34O00034O00135000555404C03 
2100 DAT* 1 0 5 4 1 0 3 0 2 9 , 4 4 0 A 9 0 4 e 9 A 9 
0 0 0 0 A i 8 0 0 , 0 0 0 0 0 0 0 0 0 8 8 0 0 0 0 0 3 5 0 3 
2190 0*7* 0000000000000000000000 
800000000000000080000000545490 
2200 OAT* 0 0 0 , 5 3 0 0 0 , 3 3 4 0 0 3 3 3 4 0 0 5 
534003554414545034205444A02903 
2210 DAI* 443C*0F0JC*8f001000000 

2220 DATA 8880008000008000020080 
OA02AOO092EOOO**EOO****O2*2£O6 
2230 OAT* ***8*9*9***9*9**2****8 
2*rr*0O*9E*002A*8O00280001540B 

2240 DAT* 0 0 8 8 8 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 00 
000000000080000000006000000000 
2250 DOT* 0 0 0 0 0 0 0 2 0 0 8 0 6 * 8 2 * 0 0 9 * * 
EO0A***02****«A*6*6***6*6*OF69 
2280 DATA 2 * * * * 0 2 * F F * 0 0 * * * * 0 O 2 * * 
«O0e290oei00000oeooooooo0OFC03 
2270 D*TA 0 0 0 0 0 0 9 9 0 0 0 0 0 0 0 0 0 0 0 0 00 
0 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 9 4 0 5 0 0 5 3 , 3 1 3 0 1 
2200 DA,A 4OD3535454333110355000 
4 1 5 0 0 9 0 4 4 4 0 0 9 0 0 2 0 4 0 0 2 2 0 4 4 0 3 3 0 0 
2290 DAT* 110410111430440100000 0 
60868000000000000006000000Dl 00 
2380 DATA 8 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60 
0 0 0 3 0 0 1 0 1 3 4 1 5 4 5 3 5 4 9 5 3 3 3 O 5 5 F T 0 2 
2310 DAI* 5350D4553O3O0444002244 
0 0 2 2 2 0 O 0 O 4 4 0 0 0 , 1 , 0 0 1 4 3 3 0 0 , 5 * 0 4 
2320 D*T* 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 
000000000000000000800000000000 
2330 D M * 0 0 0 0 0 4 0 0 5 0 , 0 0 , 3 # > 5 1 3 3 5 

5 7 4 3 3 3 1 3 0 3 5 3 0 4 0 3 3 1 0 0 , 1 1 0 8 0 0 9 0 3 
2340 0*1* 0 9 0 6 2 0 0 0 0 2 1 0 4 4 0 , 1 0 4 4 6 4 
101103140100009090000000002102 

2350 DOT* 0 0 0 0 8 9 8 8 6 6 8 6 0 0 0 0 0 0 0 0 8 0 

2390 DATA 0 4 1 3 5 3 I 5 0 3 3 3 5 C 0 5 5 3 3 5 0 5 
3 3 1 7 9 1 1 0 0 3 1 , 8 8 0 0 9 8 8 8 9 0 0 1 1 0 3 3 0 4 
2370 DOT* 0 0 0 4 4 4 0 0 6 3 3 , 4 0 0 , 0 0 0 0 0 0 

2300 DAI* 
1900001*00002*0000020024023401 
2390 0*1* 00*09000*6008000000000 
62988002000002200000**0001*406 
2400 DAT* O000000000000080600000 
660000000000000000000000000000 

2410 DOT* 
0O02O2O002O20O0002O000800O3C02 
2420 0*1* 0089*40200*0l*0020E*O0 
O02aOOOO0lO600O999O9999008AeO3 
2430 OAT* 0000000009900000000000 
8600000000000000002399000**000 
7440 DATA 00000200000*88802*0923 
A*B222FrE22****2O****082**OEO0 
2450 OAT* O00OMOOOO3FO00,000000 

6OOO0O2868O0OOOCOO00OA902OO98, 
2470 D*T* 2A0023AA0222FFE22AAAO2 
O****002***DOOA*00003FOO013C09 
2480 D*I* 0000000*00202000080000 
02800002900002200000200900*902 
2490 0*1* 20280000***00***000299 
0002AA0002AA80020E 8000**003300 
2300 D*I* 0028600000000080000000 

2310 DAT* 000000000000000*280000 
**OO02**800A66*O2***«022*AS605 
2520 DATA 88*20E0000**0*0020020O 
00022000000999*002029092902606 
2530 0*1* 0000800000000000000960 
6B86800eOOO0O0OOOO0OOOO000'00A 
2540 D*l* 
2530 D*T* 
000000000000800000000000000000 
2300 DOT* OOOOOOOOOOOOfFOOOOOOOO 
0000000000000000000*000800'TOO 
2570 DOT* • 

1240 
,230 DM* 235.254.192.253.129.25 
4.192.233.235.66.76.24.24.36.66. 
233 
1269 D*I* 6.233.235.0,0.235.255. 
0.29.20.8.62.0.20.20,54 
1270 0*1* 24.24.,2,,2.24.24.,2.I 
2 . 0 , 0 . 0 , 0 . 0 . 0 , 0 . 0 
,200 DAI* 253.233.129.66.36,36.9 
6, ,29.235,255.0.0,0,0.0.0 
1209 0*1* ,29.66.36.16.66.129.23 
5.253.0.0.0.0.0.0.233.235 
1300 DAI* 255.254.0.0,0.0.0.0.'. 
3.7.7.3.7,3.T 
1310 0*T* 3,6.,2.24.40.96,192.12 
9.128.,92.96,49.24.,2.6.3 
1320 0*1* 231.231.231.231.231.23 
1.23I.23,.233.253.0.0.0.0.235.25 
3 
,330 DOT* ,20.192.224.240.240.25 
2.234.255,1.3.7.15.31.63,127,255 

060 POKE53201.O FOKE532OO.0 
070 raiNr-ia » 0 
u 1 «•• 
888 f«IAT"B 0 r 

t N E" 
999 M!M!"2U 43 • 9 

n i l i n .1111 1 m i " i 
9 9 9 p r i n t - » ' r 

r * r 
810 f t I HI" n r f 

r r r 
9 2 9 p r i n t " r r r r r 

r r M i l l " . 
930 f 01 AT" f 9 * ** r r 

f t r 
940 f t mi" FIlMP F r 

r >•• 9 

950 PRIAT" F F F <* T 
III ••1111111 F 

968 PRIM" F F 
F "J 

979 H i l l " F 11111111111111 
11 I 11 I I I M I I I 11 ' I 
900 P«l*l"2* <01905 C 
ID SUI«MERIOH" 
>99 PtUffHI '«« '**0U 

I COMPUTERO'" 
1099 FtlAT-i* AI-SCOB 
t l " » l » 
,910 P«IMU» ««>« 
H»"SC* 
1020 BCIUBa 
1030 aim——»«« BONUS scat I. * • 
,040 PRl*r"uttliUli 
HE 11 OOW." 

1030 FB,NT-£ »DU COtlECICO * 
eonui or -0O» 

,9*0 PRINI-V, VOUR SCORE t 
9 MOM -«» LE"Lt», LA*L£ IFl*>6l 
NEHIA-6 
1070 PRINI"i EAIE0 CE 
« l " t C I F F I C « < 3 8 8 B 2 > » , l « a 6 0 l 0 , 0 
90 
1000 iril)6THl«FOKE360B2.FC£K<3* 
882>*1 1**6 
,090 F00I-1TO136II:F2 FO»EM»l. ,70 
NEXT F0«E».70 FOKEW'2.130 F0«E" 

•4.100 
,160 F0«E».6,,30 FOrtW«O.160 fO* 
CV'19. ,98 FO*EV* 12. 220'• POKE V* 14, 
250 P0*EI>*3.200 1340 0*1*255.127.03.31.15.7,3.1. 

235.234,252.240,240.224.192.120 

David Swinnerton with 
a smooth and colourful 
program for the CBM-64 
utilising sprites. 

Listing 1 can now be loaded and run in the 
usual way. Listing 2 can now be loaded and run, 
and the game is ready. I suggest that listing 1 
is saved just before listing 2 so that no swapping 
of tapes is needed. Every time you wish to play 
the game, the line of pokes must first be typed 
in. Then both programs can be loaded and run 
in quick succession. 

To play the game, a joystick is needed in Port 
1. The directions arc: 
pressing left — move Willy left 
pressing right — move Willy right 
pressing up — makes Willy jump over 

hole or an Antic 

pressing Fire — makes Willy jump up 
to new level 

Obviously, pressing up and left at the same 
time results in Wil ly doing a running jump to 
the left, a very handy manoeuvre. 

I f you don't relish the thought of typing the 
game in yourself, then send £3.50 to David 
Swinnerton, 15 Bifrons Rd, Bekesbourne, Kent 
CT4 5DE. I will send you a fast loading version 
of Tower of the Antics on one side of the tape, 
and my other game, Auto 64 — see June issue 
— on the other side. • 

TOO MKT" »-HHI-»C0Bt 
UOIE" PBIKI" »" 

jiOi-
190 FORTMTOIO P B , a T T * 0 < 7 > . - T - H « 
<T >,TAB<22)."C"H< T > "EXT 
too N'*»I PBIWR••ITM-MM-I'MI-N 
i f c k m i U ^ B E S S FIRE t o P 
IAV 
9 , 0 FORT"1T049 IFFCCK<203)•60OR* 
•IOIHEH190 RE* RlIU** 
820 AEXT PRi*t vm-m-mma-iiu* 
iliUllti! 
938 rORT'llO40 IFPEEK«203X>60TM 
CMEXT 0010800 
848 40T019B 
939 TITLE SCREE* — 

11,0 P0*t<»«2,.235 
ES'24,15 POXE«»5. 
1120 FORT.llOlO P0RESM.32 P0IE6 
• 1,R0(I> POKES,*0<T) 
1130 P0«S»4.33 FORR*1IO230 *EXT 
R.I 
1140 F0RT-0T0300 "EXT POKtS'4.32 
POK11,223 POKES, ,43 POKES<4.3 

3 ,130 rORI«,TOBOO *IXI P0KES«4.3? 
POKEt.0 POKES',.0 POKEW»2,.0 60 

10230 
1160 D*I* —~ 
1170 0*1* 6,0.10.12.14.13 
1180 MUSIC 0*1* 
1190*0*1* 9. ,2.10. 8.16/14. IV. 10. 
!;8B RE»»«••• UtLOCIIV »*IA 
,2,0 OAT* O.O.I 1.233.0.1.0.233. 
0,1.0,235.0.1.0 
,220 POSH 10* D*T* ••• 
1230*D«I* 33.221.60.30,,00.161.9 

>tCHB*(0l> POKEI02T«T,A REX! r46 RETURN 
750 BEn Ht-SCORE SCREE* « 
760 **0 PRIHI-MJX TOWER 
OF THE AAMCS" 

779 PR HIT" I 

YOUR COMPUTER. NOVEMBER 1985 77 \J 



It's the dead of 
night — no one can 
hear you scream. No 
one, that is, except 
David Wil l iams, our 
adventure expert. , 
Call him on 041-770 
9599 after 9pm for 
help with your 
adventure problems 
— or nightmares . . . 

HOT SHOTS 
Heard any good pokes lately? Smashed any high-
score barriers? Or perhaps you've just put the 
finishing touches to a game map that will put 
thousands out of their misery. Publish and be 
damned — and paid! Send in your secrets, high 
scores and maps to Hot Shots, Your Computer, 
Room L221, Quadrant House, The Quadrant, 
Sutton, Surrey SM2 5AS. 

GRAHAM GOOCH'S 
CRICKET 
The following tip will allow owners of Graham Gooch's 

Test Cricket on the 64 to save teams. 

1. Load and run the Select program, and enter the teams 

as normal. 

2. At the end when the program exists to Basic, enter the 

following . . . 
POKE43,0:POKE44,192:POKE45,40:POKE46,194: 
POKE56,200:CLR:SAVE"TEAMS" (,8 if using disc) 

3. When the teams have been saved, switch the 64 off and 

then on again to reset the pointers, and load the teams by 

entering the following . . . 

LOAD"TEAMS",1,1 (or ,8,1 if using disc) 

4. When the teams have loaded, enter New and then load 

the main game program. D A Henry Smithson. 

WIZARDRY 
Rewind tape to beginning and type: Load (return) — First 

small bit will load. Poke 101 l,248:Poke 1012,252 (return). 

Run (return). 'Nova' section will now load and '64' will 

reset. Poke 2969,0 (return). 

Sys 2816 (return). The four slow sections will now load. 

POKE 3216,255:POKE 50766,255 (return) 
POKE 3264,234:P0KE 3265,234 (return) 
POKE 27214,234:POKE 50151,234 (return) 
POKE 50152,234:P0KE 50153,234 (return). 

The above pokes will give you more energy and will stop 

most nasties from deplenishing your energy. 

Sys 2970 (return). Start Game. Jason Hattrell. 

i o * 0 « TO U f l inc 

8 S S E i M t ^ -

YOUR COMPUTER. NOVEMBER 1985 78 \J 



WIN 
A fabulous £400 
Philips CD-150 
compact disc music 
system as first prize, 
plus Cyndi Lauper's 
Goonies Soundtrack 

WIN 
25 treasure chests, 
each crammed with 
doubloons, two goon-
ies film tickets, poster, 
and a copy of Data-
soft's Goonies game 
for the CBM-64, Spec-
trum, Atari or Amstrad. 

COMPETITION RULES 
• The winners of the competition will 

be the people who, in the view of 
the editor, come up with the most 
interest ing or amus ing 
suggestions for books or films to 
be t ranslated into compute r 
games. 

• The names of the winners will be 
printed in the January issue of 
Your Computer. 

• All entries must arrive at the Your 
Computer offices by the last work-
ing day in October 1985. 

• Each person may enter the com-
petition only once. 

• Entries to the competition cannot 
be acknowledged. 

• No employees of Business Press 
International or their relatives may. 
enter the competition. 

• The decision of the editor is final. 
• No correspondence on the result of 

the competition will be entered into. 
• Business Press International as-

sumes no responsibility or liability 
for any complaints arising from this 
competition. 

All you have to 
do is come up with a 

film or a book you think 
would make a good 

computer game. Send 
us your reasons in 

writing or draw a 
sample screen to back 

your claim. 
I ^ ^ T 1 

'SSMPJiliER 
COMPETITION 

Don't forget to enclose this 
coupon, or a photocopy of it, when 
you send in your entry to Goonies 
Competi t ion, Your Computer, 
Room L221, Quadrant House, The 
Quadrant, Sutton, Surrey SM2 
5 A S y • 
Name 

Address. 
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HOW DO YOU MAKE A COMPUTER SHARPER? 

PHILIPS 

Post this to. Stephen Paul, Marketing Manager. Computer Monitors. Philips Electronics. 
1 City House. 420/430 London Road. Croydon. Surrey CR9 30R 

NAME Tick if trade e n q u i n / n | 

ADDRESS 

j POSTCODE X93 PHILIPS TAKE A LOOK 
AT OUR IMAGE. 

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. 



Listing 1 
1 0 • 
20 '* T R A P » E M * 
30 ' * * * * * * * * * * * * * * * * * * * * 
40 GOSUB 460: *( INITIALISE) 
50 GOSUB 290:'(NEW GAME) 
60 GOSUB 110:'(NEW SCREEN) 
70 CALL MAIN 
80 IF PEEK(X(2))=0 AND FEEK(X(3>)-0 AND PEEK(X(4))=0 T 
HEN FOR N=239 TO 63 STEP -2:SOUND 1.N.1:NEXT:FOR PAUSE 
=1 TO 100:NEXT:LVL=LVL*1:GOTO 60 
90 CALL SPRITE,PEEK(X<1)),PEEK(Y(1)).3:LVS=LVS-1:FOR N 
=63 TO 239 STEP 2:SOUND 1.N.1:NEXT:FOR PAUSE=1 TO 500: 
NEXT 
100 IF LVSO0 THEN 60 ELSE 50 
110 ' * * * * * * * * * * * * * * 
120 ' * NEW SCREEN * 
130 ' * * * * * * * * * * * * * * 
140 IF LVL>20 THEN LVL=20 
150 CLStfl:FOR N=1 TO 5:CALL SPRITE.19.l+(6-N)«2.2«ABS( 
N<=LVS):NEXT 
160 FOR N=1 TO 75-LVL*2 
170 X = INT(RND*16*2):Y=INT(RND*11)*20:IF X=17 AND Y = l l 
THEN 170 

180 CALL SPRITE.X.Y.1:NEXT 
190 RESTORE 200:FOR N=1 TO 4:READ A.B:POKE X(N).A:POKE 
Y(N).B: NEXT: POKE &9244.1.POKE &9171.3 

200 DATA 17 .11 .2 .3 .2 .23 .17 .23 
210 POKE SP.41-LVH2 
220 FOR N=2 TO 4:CALL SPRITE.PEEK(X(N)),PEEK(Y(N)).4:N 
EXT 
230 X1=XPOS:Y1=YPOS 
240 SOUND 1.478.75:FOR Y=202 TO 244 STEP 0.5:MOVE 558. 
Y'DRAWR 4 0 0•NEXT 
250 FOR X=19 TO 18 STEP -1::FOR PAUSE=1 TO 500:NEXT:SO 
IJND 1.127 
260 CALL SPRITE.X.11.0:CALL SPRITE.X-1.11.2:NEXT 
270 FOR Y=244 TO 202 STEP -0.5:MOVE 558.Y:DRAWR 4 . 0 . 7 : 
NEXT:PLOT -10.-10.1:MOVE X1.Y1 
280 RETURN 
290 ' * * * * * * * * * * * * 
300 ' * NEW GAME * 
310 * * * * * * * * * * * * * 
320 WHILE INKEYSO"" : WEND 
330 CLS*1:PEN*1.4:PRINT*1:PRINT*1," HIGH SCORES':PEN 
*1,3:PRINT*1." ===========":PEN*1.12:PRINT*1:PRINT*1 

SCORE:";:PEN#1.2:PRINT*1." 0" 
340 PEN 2:FOR Y=YPOS TO 2 STEP -2:MOVE 580.Y:DRAWR 20. 
0.0:SC=SC+10:LOCATE*1.11.5:PRINT*1.SC;CHRS( 7) ; :NEXT 
350 IF SC<HI(10) THEN 390 ELSE HI(10)=SC 
360 PEN*1,6:LOCATE*1.4.7:PRINT*1,CHRS(20):INPUT*1, " : " . 
HIS<10):IF LEN(HIS(10))>8 THEN 360 ELSE LOCATE*l.4.7:P 
RINT*1.CHR»(20) 

370 FOR Nl=1 TO 9:FOR N2=N1+1 TO 10:IF HI(N2)>=HI(N1) 
THEN H=HI(N2):HS=HIS(N2):HI(N2)=HI(N1):HI(N1)=H:HIS(N2 
)=HIS(N1):HIS(N1)=HS 
380 NEXT N2.N1 
390 FOR N=15 TO 25:LOCATE 20.N:PRINT" ";:NEXT:PLOT -10 
.-10.7:TAG:MOVE 608. (HI (1) /10)*2*8:PRINT CHRS(242);:TA 
GOFF 
400 PEN*1.6:FOR N=1 TO 10:LOCATE*1,l.N+6:PRINT*1.N;HIS 
(N);TAB(12);HI(N);:NEXT 
410 PEN*1.3:LOCATE*1.3.20:PRINT*1."SPACE";:PEN*1.4 : PRI 
NT*1," or ";:PEN*1.3:PRINT*1,"FIRE":PEN*1,4:PRINT*1:PR 
INT*1," TO START" 
420 WHILE INKEYSO"*" : WEND: AS="~:WHILE ASO" " AND ASO 
"X":AS=INKEYS:WEND 
430 IF AS = " " THEN POKE LEFT.8:POKE RIGHT.1:POKE UP.0: 
POKE DOWN,2:POKE FAST.47 ELSE POKE LEFT.74:POKE RIGHT 
.75:POKE UP,72:POKE DOWN,73:POKE FAST.47 
440 LVS=5:LVL=0:SC=0:PLOT -10.-10.1:MOVE 600.0 
450 RETURN 
460 ' * * * * * * * * * * * * * * 
470 ' * INITIALISE * 
480 ' * * * * * * * * * * * * * * 
490 SYMBOL AFTER 32:MEMORY 36979:LOAD"!CODE .36980 
500 SYMBOL 33.10.32.73.2,0,36.124,63:SYMBOL 34.0.24,60 
,60,60,60,24.60:SYMBOL 36.0,90.60.60.255.60.126.255:SY 
MBOL 38,112.222,236,242.190,222.248.246 
510 SYMBOL 254.219,146,146,210,82.82.219:SYMBOL 255.18 
7.170,170,171.178.170.171 
520 INK 0.0:BORDER 0:PAPER 0:MODE 0:INK 14.0.26:INK 15 
.26.0 
530 PEN 5: PRINT " - - " :PRINT CHRS(22); 
CHRS(1):PEN 3:LOCATE 1,1:PRINT T R A P ' E M":PRINT 

CHRS(22)CHRS(0); 
540 PEN 7:PRINT CHRS(150);STRINGS(16.CHRS(154));CHRS(1 
58):CHRS(154);CHRS(156); 
550 FOR N=3 TO 12:PRINT CHRS(149):LOCATE 18.N:PRINT CH 
RS(149);" ";CHRS(149);:NEXT 
560 PRINT CHRS(149):LOCATE 18.13:PRINT CHRS(151);CHRS( 
154);CHRS(153); 
570 FOR N=14 TO 24:PRINT CHRS(149):LOCATE 18.N:PRINT C 
HRS(149):NEXT 
580 PRINT CHRS(147);STRINGS(16.CHRS(154));CHRS(153) 
590 PEN 2:LOCATE 19.14:PRINT CHRS(254);CHRS(255) 
600 MOVE 576.0:DRAWR 0,170.3:DRAWR 28.0:DRAWR 0,-170:D 
RAWR -28.0:PLOT - 1 0 . - 1 0 . 1 
610 RESTORE 620:FOR N=1 TO 4:READ Y(N):X(N)=Y(N)+2:NEX 
T:SP=&907D:MAIN=&9187:SPRITE=&9249:LEFT=&918C:RIGHT=&9 
19C:UP=&91AC:DOWN=&91BC:FAST=&922F 
620 DATA &923F.&9240.&9243.&9246 
630 FOR N=1 TO 10:HIS(N)="Arnold":HI(N)=330-N*30:NEXT 
640 WINDOW*l.2.17.3.24 
650 RETURN 

THE AIM of the game is, by pushing blocks 
around, to trap the three aliens who arc trying 
to get you. Once an alien is trapped it dies, and 
can be ignored or squashed, and when all three 

I are dead, you move to the next level — faster 
• aliens and less blocks. 

Your man is controlled with a joystick or the 
cursor keys and by pressing the fire button or 
space* bat you can move around faster. The 
arrow on the score level indicates the high-
score. 

First type in listing 1 — save it before running 
as the machine wil l probably reset. Next type 
in listing 2, run it, correct the errors and save 
it directly after listing 1 using: 

SAVE"CODE".B,36980.924 
Rewind the tape and load the game normally. 

Renny Garderet springs 
an Amstrad ambush to 
alienate the aliens. 

Listing 2. 
I f HEX U 2 W I S • • 
20 A D D R 0 6 9 N L IH=7 f l HEHOBY AOOR-J 
W SUM-• M A P AJ.CHECKSUM I F A B ' E K O THIN «0 
4 * FOR K . J TO UCMlAt > -1 STEP X>VAL< ~ 4 ' • r l t D B ( A * . H . 2 ) > 

PC*£ ADOR.X r^K»5Un«X AOI>R'A»CR«l:!»BCr 
W SP SUHoCHtCICSUI TKKH Wt lKT CMWe i n * . U K ENS ELSE 
U K > L I N » 1 0 GOTO » 

PRINT DATA C08SECT EHD 
?a DATA 3A44923D324492C03E«WJ24492Dfc4604DO4F.02.3A4792O6 
0 S >002 3E06 32479221 >2921 (MKSST 1 9229F94QD2 UVO«<OO7E02FE«* 
2W3FEFFC9P&4^DO5E02CC0S913901C978SA280G3>W314 ie01 I4 
.6637 
80 DATA 7 9 S 8 2 8 » 8 i e 0 4 1 C l C i e 0 2 1 D l D « 2 6 * : O 0 3 9 1 3 B l l 6 2 D D 6 E 0 2 
CDe39))90>P:>«6046OCD0J9in«€SCS3»»?C:>4C92ClElOO7404DO7i 
a27SBC2£W)79BHCBW£l4CD4C9JFErFC>tyr07»e8CSCD6«BBFR2>C9 . >2*4 1 
90 DATA ft 2fct»24CDO391O82O2OCD0>91DBI4C©O 391DO24CD0391D8 

2C2CCD039ID82C2C:W391DB25CM391?e24CC«391D82D2C<a)Vl391 
DP 3E®Wr04C92£>0 J»<! W W >(S<M A U 1 7 5 9 I C W A 8 C 2 1 7 E 9 1 C D A A K U 
.86S7 
1 W PATA ECFf2H?2f l«CCCJl !®jn4«»21CV*»>;DFMICi2I719J3S3CO 
i . ' F e t W ' W K V W W i ' . W i M F I9000 l l *WE£OT: t tW>F3200rO71 JD92 310 
9COSKB820&9212?-09C3DA91C01B333ENCD1E8P28092124M»CDDA9 1.6)12 
110 PATA C619233ENCD1EBO28092)2D2DCOQA91C0181J3E0OCD1 
E6e28«J92 ) 2C2CCDOA91C0 IW3CM.CWC57490CB3E42C0 J IBB20AtC 
922EH9122»992OD«6«4OD6£02162S24(VEi«>74a881CO<.«€>&F8262 
0 . 6 4 2 3 
120 DATA &4:6231SEg8AD0D4£$:J£00CO4C*2tO«e04DO6E022402C' 
O74l i>4DD7S02CO75WCC60«IFE242t»^ElE lC93E0iCD4C92ClF lFE2 
1 2<»<> 1E01CO529; JS00CD1EBBC021 SMI 52B7CBS 20-BFKFFC9WM.W 0.6816 
150 DATA . W \ V A N W ^ X V t P ' t « J P ? 4 E 0 2 W M 6 « 4 3 C 0 D 0 S 2 1 3 8 9 2 1 
M40B19JP2«FCCi«M9CDtABCM5DE 1 )E 10r5O50ie4iS0tDe«D 1EBC 
0 2(S8CE8F 1 »P W i i ' MWWWWVV.WVWWSWWWWWSWW 
140 DATA 

4 K00002C04OF 2 W t M W t W i W IE 3CI90P 14 3C2B0C1E2O0 
0 . 6 4 2 
1 50 DATA .'<y E ;4 . ' *«M28 3C3C04 X7003CA43C3C280828 3C5C043C) 
C ! 4 14 2 8 * 0 >C 14 3C 3C 3C<WV3C2 P£V >C ; ~ .>.V\V\NV\S»A' ; 4 / W W 3 
v ? W W } C y O W 0 1 4 i J W W C IC f tMMtC )C 
0 J 4 9 i , 
1 * 0 DATA C>CJO«WlC200e<K:9C644«0W>e«-«A»»f l l0440« i44BB^ 
A W r c O i V W W i W W 3 0 I N l W ^ l 0 M 10 30201 
0 ) « M W 1 « H W : # 1SVNW201 flkVi3020 I W W . ' J l l W W W I ( V » \ w 
A. 3544 170 DA7A 0cftw«c«e«e«4 «404 M0CW*MC«MC*Ca-ivwwwc Awewi 04 4BA:iW« 49A0000CFCF<»0Cf CFCFCF00 3 3 3 30tM4 3 J 338 S?t>996f.eE44 3J338BU76JV>22l S8B7422117689221133332200333 3.467$ 
160 DATA 0 0 2 0 » i e : « ) C 2 8 M X v % W V V O , N V S V e , A V 2 W 4 W 1 0 0 
0 2 0 1 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 M « M S004 49ACF00MCFCF >044 3 K F 8 A 9 
D99 J 34444 33 )388117666EE118889883*767 4 2239 3 3U» 36 3C 3 3 3* 3 
C . 4 4 6 7 mm| 
190 DATA END.0 

; 'm | O 
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Basic Program. 

u a r = 28501: LET r e d e f - 3 0 1 ^ Q 

5 COPIER 8 / 8 
5 20 PRINT ' " T A B 5; "Press P to 
play gome 
t e £ W » « e . e : PAUSE 1 » : LE 

T THEN GO SUB 2 0 0 : 

G 0 J , 0 T F ® 1 S - - P " THEN GO TO 300 

* S S » n t T X i : PAUSE « 0 : L E T 1 . - I 

" S ' I F w . - r OR I . - ' P - t h e n GO 

TO 4 0 

J S GC°LST? PR1HT ' ' "P ress the We 

RANDOMIZE USR rede f : 

k ' S S ' . P W r u e J - 4 > : POKE 

1,PEEK Q T Q 1 0 
3 3 0 T O 8 ' I F s c * 1 0 < h < x ) 
340 FOR x= l " O B . 
THEN NEXT * c t f p - 1 : LET h 

: PRINT - T A B 7^CONGRA 

T s ? R i ' x T N D H 5 > l : N D 
• ! N O X - 2 -RD AND X = 3 : TH A 

b h t e r 

y o u r NAME." 
380 PRINT AT 1 0 . 7 : < 

>H 

390 LET N * = " " 

4 0 0 PRINT AT 1 0 . 8 ; n » ; V ^ D LE 

'shsSS®'* 
^ 6 i F 4 l * - C H R . 13 THEN GO TO 46 

0 431 LET » , - « ! . 

1 » : BEEP . 0 0 5 . 3 4 

i l l LET h»(x )=n 

ssss-ixir-HA 

0 7 . 1 0 4 : RUN 

ASTEROID A T T A C K is a p r o g r a m fo r the 16 o r 
48K Spectrum which is probably as close as the 
Spectrum allows to the arcade version. It has 
full rotation not limited by the scope of graphics 
characters; the ship is drawn onto the screen 
using sines and cosines. Thrusting provides the 
ship with frictionless motion up to a maximum 
speed of just less than that of a bullet. 

The ship and bullets are moved to an 
accuracy of 1/128 of a pixel (stored — not on 
the screen). Obviously the sound cannot reach 
the high arcade standard, but I have created the 
best possible effects. 

The machine code is created by the two high-
speed data loaders. Type in the first Data 
Program and save a copy. Run the program and 
i f lines 100 and 110 are correct, the machine 
code high-speed loader wil l be saved. I f they 
are not correct, check and double chcck these 

lines unti l they are. I f this machine code is 
correct, the Save and Verify statements can be 
removed from line 70. 

After line 110 has been slow-poked, the other 
lines wil l be fast-poked into place (see the 
difference?). I f this does not take place, reload 
the program and chcck lines 100 and 110. Don't 
worry about the mess on the screen as the high-
speed loader runs; this is the only place to store 
the code as yet. When all the errors have been 
corrected, the code wi l l be saved. Save another 
copy of the program as well. New the machine 
and type in program 2. You needn't bother 
about the lines starting with Rem. 

Run the program. I f the fast-load code is not 
in place, it wi l l be loaded before part 2 o f the 
machine code is fast-poked into place. Again, 
correct all the errors and save the code. Also 
save the program. New the computer and type: 

C L E A R 2 6 9 0 0 : L O A D " A S C O D E 1 " C O D E 

2 6 9 2 2 : L O A D " A S C O D E 2 " C O D E 29242 
Play the tape on which you saved the two 

parts of code. The machine code is now set up. 
The graphics pointer can be set up by 

P O K E 2 3 6 7 5 , 4 2 : P O K E 23676 .10 8 
and the new character pointer by 

P O K E 2 3 6 0 6 , 4 2 : P O K E 23607 ,104 
I f you like you can test the code by 

R A N D O M I Z E U S R 2 8 5 0 1 
Type in the main Basic program. The 

finished program can now be saved by 
C L E A R : S A V E " A S T E R O I D S " L I N E 500: 

S A V E " A S C O D E " C O D E 26922 ,4671 
You will notice i f you do the Pokes above that 

I have designed a new character set. The 
capitals and digits — also all brackets, string 
and hash — have been made slightly larger and 
closer to ordinary script. An advantage of this 
is that capital A looks like a ship and so is used 
to print the 'lives'. You can shorten the typing 
by removing this — omit the charcter pointer 

Program 1. 
1 REM DATA PROGRAM 1 
2 DEF FN a(at)=CODE a t -48 -7 *< 

a t > " 9 " ) - 3 2 * ( a t > " Z " ) : DEF FN h ( a t 
>=FN a ( a t ( 1 ) ) * 1 6 + FN a ( a t ( 2 ) > 

10 RESTORE : LET a=23296: FOR 
x = 100 TO 400 STEP 10 

20 READ a t : LET t=VAL a t ( TO 5 
) : LET a t=a t<6 TO ) : IF LEN a t / 2 
O I N T (LEN a t / 2> THEN PRINT AT 1 
6 , 0 ; " L e n g t h e r r o r i n l i n e " ; x : S 
TOP 

30 IF x>110 THEN PRINT AT 16.0 
; " L i n e " ; x ; " ";CHRt USR 23296,a, 
a t . t : LET a=a+LEN a t / 2 : GO TO 80 

40 POKE a.FN h < a t ) : LET t= t -PE 
EK a: LET a=a+l 

50 LET a t = a t ( 3 TO >: IF a$<>"" 
THEN GO TO 40 

60 IF t THEN PRINT AT 16 .0 : "E r 
r o r i n l i n e " ; x : STOP 

70 PRINT AT 1 6 . 0 : " L i n e " ; x ; " O 
K" : IF x= l10 THEN SAVE "hex'CODE 

23296,144: VERIFY "hex'CODE : L 
ET a=16384 

80 NEXT x : PRINT AT 1 6 , 0 ; " A l l 
OK - Saving p a r t 1" 

90 SAVE "ASCODEl"CODE 16384,23 
20: VERIFY "ASCODEl"CODE 

100 DATA "08740cd81Iccda22ded43 
905be7cd8clccdf12bed53925bcb38cb 
19386578b7c21a374121000022945bc5 
2a925b7ecbafd610fe0a3802d627fel0 
3046070707074f237e2322925bcbafd6 
10fe0a3802d627fe" 

110 DATA "0607610302d812a905b77 
2322905b5f l6002a945b1922945bcl10 
becd81Iccda22d2a945bb7ed427cb520 
073e4fd7014b00c911895bafcd0a0ccf 
08804552524f528d" 

120 DATA "014220000000000000000 
00181818181800180024240000000000 
0014161c361c34140008le28Ic0a3c08 
0062640810264600001028102a443a00 
00081000000000000008102020201008 
0010080404040810" 

130 DATA "01618000014083e081400 
000008083e0808000000000000080810 
000000003e0000000000000000181800 
00000204081020000018244242422418 
001828080808083e003c42023c40407e 
003c4 202lc024 2 3c" 

140 DATA "0252300040c14247f0404 
007e40407c02423c003c40407c42423c 
007e020408102020003c42423c42423c 
003c42423e02023c0000001000001000 
00001000001010200004081020100804 
0000003e003e0000" 

150 DATA "042900020100804081020 
003c420408000800003c4a565e403c00 
00081414223e4141007c42427c42427c 
003c42404040423c0078444242424478 
007e40407c40407o007e40407c404040 
003c42404e42423c" 

160 DATA "04119004242427e424242 
003e08080808083e0002020202024 2 3c 
0044485070484442004040404040407e 
00416355494141410041615149454341 
001c22414141221c007c42427c404040 
001c 2 241414 52 2 I d " 

170 DATA "03457007c42427c484442 

003c42403c02423c00fe101010101010 
004141414141221C0041412222141408 
00414141495563410041221408142241 
0041221408080808007f02040810207f 
003c20202020203c" 

180 DATA "023790000402010080400 
003c0404040404 3c0010385410101000 
00000000000000ff001c227820207e00 
000038043c443c000020203c22223c00 
0000lc2020201c000004043c44443c00 
0000384478403C00" 

190 DATA "02580000c101810101000 
00003c44443c04380040407844444400 
00100030101038000004000404042418 
00202830302824000010101010100c00 
00006854545454000000784444444400 
0000384444443800" 

200 DATA "027980000784444784040 
00003c4444 3c040600001c2020202000 
00003840380478000010381010100c00 
00004444444438000000444428281000 
000044 54545428000000442810284400 
00004444 28102040" 

210 DATA "0244600007c0810207c00 
000c10102010100c0008080808080800 
003008080408083000324c0000000000 
3c4299a1a199423c0000000003600c90 
101010082004200420042002400120c1 
11220e1400080000" 

220 DATA "069170000000003600f f 0 
I f f 0 1 f f 8 3 f f c 3 f f c 3 f f c 3 f f e 7 f f f 3 f f f 
3f3e0elc0008000003800440082008lc 
10022002400280018001800180018201 
8502488c30700000038007c00fe00ffc 
I f f e 3 f f e 7 f f e f f f f " 
230 DATA 0 8 4 3 4 f f f f f f f f f f f f f f f f 
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A S T E R O I D 

TACK 
Ian Collier 
blasts baddies 

& 

Pokes above from the program, also omil lines 
120 to 200 inclusive of Data program 1 and 
change: 

LET a = 16384 
in line 70 to: 

LET a = 17104.LET x = 20 
You can also shorten typing by omiting the 

fast-poke code, though the program will take 
ages t̂o poke the data. To do this, omit lines 
100, 110 in Data program 1, also omit 30, all 
but the first statement of line 70, and change 
10 to: 
RESTORE: LET a = 16384 (17104 to omit 
the character set): FOR x = 120 (210 to 
omit the character set) TO 400 STEP 10 

Also omit 3 and 30 of Data program 2 and add 
all the lines which in the listing start with Rem, 
but do not type Rem — (except line 1). 
However the fast-poke code greatly reduces 
poking time and can be used in other programs 
where hex has to be poked into memory and 
a checksum is provided. The syntax is: 

PRINT USR 23296. destination, hex 
— either a string name eg. a$ or a string of digits 
eg. "01ed2P'), checksum — (the sum of all the 
bytes in the string). 

Having saved a copy of the finished program 
onto tape (with or without character set and/or 
fast-poke), you are now ready to clear the 
computer and load it. 

You are given the option to play the game 
or redefine the keys — no joystick option, I'm 
afraid; Interrupt mode 2 on a 16K machine 
crashes with certain peripherals attached. I f you 
do not redefine the keys they arc X-left, C-right, 
L-fire, P-thrust, Z-Hyperspace, and Space-
Abort. You will appear in the centre of the 
screen. The object is to avoid being killed by 
the rocks hurtling towards you by blasting them 
out of space. These large rocks, on being hit, 
will split up into two smaller asteroids, which 
in turn split up into two small ones. 

These are destroyed when you hit them. I f 
(continued on next page) 

fdf©78fc307000001c62818182814638 
lc7©fff f f©ff7©380000000003c00420 
05a005a004 203ffc4002924992494002 
3ffc0000000000000000000003c007e0 
07e007e007©03ffc" 

240 DATA "054887f fef f f f f f f f 7 f f e 
3ffC000000000000000000000lc00220 
02a002200ff81004 255210040ff80000 
0000000000000000000000000lc003©0 
03©003©00f f81 f fc3 f fe1 f fc0 f f80000 
0000000000000000" 

250 DATA "09039110101d9©5d9cb79 
2805af914fIef fcb782805af904716ff 
79b8300669d5af5f1808b1282a684ld5 
160060781f853803bc3807944fd9clc5 
18044fd5d9cl2a7d5c78844779854fed 
8d6dd97910dfdld9" 

260 DATA "09624©ld9c978feb0d4a© 
6ded437d5ccdaa2247043©f©0f10fd47 
7©a0fdcb57562002a82f77c9fed83804 
c6b047c9d6b047c91«01cb792804loff 
cbb9cb7128043©80914f692600d51126 
6©19dl4©2600af2©" 

270 DATA "1008508cbl117b8380190 
3fcbl42d20f 36f ldc8af9467af956fc9 
c579d6404fcdba6dclcd0b6o©5c5cdba 
6dclcd0b6e44e14cc97cb5cb7f20077d 
a717b8d824c9af95a717b8d825c9cdf2 
6dc33a6d00060c12" 

280 DATA "13064181f252b31373d44 
4a4f555b61676d72787d83888d92979c 
ala6abafb4b8bcclc5c9ccd0d4d7dadd 
e0©3©6©9ebedf0f2f4f5f7f8fafbfcfd 
f d f e f e f e f f3a©46©ed4be56ecb4 5282© 
c5c6o04f063ccdf2" 

290 DATA "099226d©l©57c80477d81 

4fcd8d6d3a©46©c6a04f063ccd206©3a 
e46ac6604f063ccd206ecl3ae46ec506 
3cc6404fcdf26de17884477d814fc5cd 
8d6d3a©46©061ac6b04fcd206e©13a©4 
6©227d5c061ac6d0" 

300 DATA "080674fcd206e3ao46o06 
80c6504fcd206©3ao46©062bc6804fc3 
206©008058097600000000cd6b0dcdf6 
77cdb2773a4f6f3c324f6f 32d87687c6 
36672®1022d6763ad8764721697b7023 
360123cd6076cb2f" 

310 DATA "07955cb2fcb2f774f23cd 
6076cb2fcb2fcb2f5ffeb03802d65077 
2379cb2fcb2f774f237bcb2fcb2fcb2f 
77bl2001342310c622d976c90a05018o 
030000©d73d476af3241713e0332506f 
3©02324f6f324©6f" 

320 DATA "0880021000022la742251 
6f221874cded6e21805822e56e210000 
22e96e22ob6oaf32e46e3240713©06ed 
47©d5«c38570760184030b78b120fbfd 
cb57d63a99706fcd676eaf47cd607878 
ce0047cd6a7878de" 

330 DATA "079210047a720073e0332 
9870180f 3a9870a728093d3298707880 
801806788787878780473ao46o8032e4 
6e3efedbfecb4f 2014 212823110500cd 
b503cd60766fcd60766722e56o214071 
7ea72801353ebf db" 

340 DATA "10366f©cb4fccb5703a99 
701f30353ae46e4f0604c5cdba6dcl©5 
79c6404fcdba6ded4b©96©54©15c2aeb 
6ocd9a7078c60f fele300©79c60f f e l e 
300722eb6eed43e96e2ae56eed4be96e 
78844779854fed5b" 

350 DATA "10037e76o2aob6ecd9a70 

22«76e78feb0380afed83eb030023©50 
8047©d43©56©cd7©7820083©3eed56ed 
47fbc9fdcb5796cd74789f3c3299706f 
cd676ec3986f03007c82e2a670043002 
0505d680677d83©2" 

360 DATA "08378b3700c30020d0dd6 
806fc97ea73e0277c02aa56e22667a3a 
o46o32687a21417146f3347887878780 
6f2600114471193610232242713a687a 
4f0619c5cdba6dcle579c6404fcdba6d 
Cldd2a4271dd7004" 

370 DATA "07932dd7405dd7106dd75 
07od5b667a3a4171If380a78cb2f835f 
7ccb2f8257dd7300dd7201dd360200dd 
3603002132000604c5o5110a00cdb503 
f3©lc1110a001910ef214071fbc90001 
4571004c44©9ebf6" 

380 DATA M12198f f fdfa63c9fo53c0 
fdcb015663c9fe53c0fdcb015663c9fe 
53c0fdcb015663c9fo53c0fdcb015663 
c9fo53c0fdcb015663c9fo53c0fdcb01 
5663c9f©53c0fdcb0156c0c33463fIf5 
210000c0c33463f1" 

390 DATA " 10054 f 5210000© 5© 5© 5 30 
1806001I©37flafdcb0146200cfdcb01 
f6cdad753e07da777afe3bcab872cdc9 
772^687©cd4d7421If7be51600d521©9 
7f1808cdd8743©02dab871dd©5©5d5c5 
f52a7d5c©53a915c" 
400 DATA "09134f508f5d9c5d5d9ff 

f321d676352009237©2b77218813180b 
7©872396f©02300a218e12110200cdb5 
03f3cd54793a4171a7ca057347dd2144 
71c5fdcb57d6dd4©01dd4602c5cd8d6d 
dd4©05dd4606cb29" 
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(continued from previous page) 
one hits you — and all crashes are screen-
checked, so no gyps — you explode and, 
providing you have a life left, you w i l l appear 
back on the screen when a box 100 by 80 pixels 
is clear o f asteroids. I f you th ink this box is too 
large or too small, you can alter its size (sec 
Pokes Table) . In a desperate s i tuat ion, 
hyperspace takes you away f rom the path o f 
converging asteroids and plants you in a 
random position on the screen. However, this 
may move you into the path o f another asteroid 
— so use w i t h caution. 

Levels vary in d i f f icul ty , partly because more 
asteroids appear. There are also alien ships 
which career across the screen f i r ing at you. It 
can split asteroids — you get the points — but 
this can be a hazard as more small asteroids are 

created. I f it crashes into an asteroid, i t has a 
chance o f being b lown up — you don't get the 
points. There are two sizes o f alien: slow large 
ones — these usually blow up on contact w i t h 
anything — and faster small ones — these may 
not blow up on contact w i t h an asteroid. T h e 

The fo l lowing pokes are available — normal 
contents are in brackets. 
28510 Number of l ives, (do not use more 

than 32. However if you use more 
than 6, the score wi l l be pr in ted on 
top of them.) (3) 

28515 One less than the s tar t ing number 
of asteroids. If you poke th is w i t h 
an odd number , you w i l l not be 
able to be k i l led. (2) 

31099 Cont ro ls the generat ion of al iens. A 
higher number gives increased 
probabi l i ty (11). 

31116 Cont ro ls the type of al iens. A 
h igher number means a greater 
propor t ion of large al iens. (15) 

The fol lowing locations hold the parameters for 
the box which must be clear o f asteroids before 
your ship is pr inted: 

30773 Left x coord inate (78) 
30777 Right x coord ina te (178) 
30784 Bo t t om y coord ina te (48) 
30788 Top y coord ina te (128) 

I f you abort a game w i t h a h igh score, your 
achievement w i l l not be recognised. T o change 
this, remove line 310 f rom the Basic program. 
I f the program seems too daunt ing, I wi l l 
supply a cassette o f the completed game for 
£2.00 to: Ian Col l ier , 57 Wyndham Avenue, 
Bolton, B L 3 4 L G . • 

Program 2. 

1 REM DATA PROGRAM 2
2 DEF FN a(at)=C0DE at-48-7«(

at>"9" )-32»(at>"Z" ): DEF FN M a t
>=FN a(at(1))*16+FN a<at<2>)

3 IF PEEK 2 3 2 9 6 O 2 0 5 THEN PRI
NT "Loading hex code": LOAD "hex
"CODE : CLS

10 RESTORE : LET a=16384: FOR
x=100 T O 390 STEP 10

20 READ at: LET t=VAL at< TO 5
): LET at=at<6 T O ): IF LEN at/2
O I N T (LEN at/2) THEN PRINT AT 1
6,0:"Length error in line ";x: S
TOP

30 PRINT AT 16,0;"Line ";x;" "
;CHRt USR 23296,a.at.t: LET a=a+
LEN at/2

40 REM POKE a.FN h(at): LET t=
t-PEEK a: LET a=a+l

50 REM LET at=at(3 TO ): IF at
<>"" THEN GO T O 4 0

60 REM IF t THEN PRINT AT 16,0
;"Error in line ";x: STOP

70 REM PRINT AT 16.0:"Line ":x
;" OK "

80 NEXT x: PRINT A T 16.0:"All
OK - Saving pert 2"

90 SAVE "ASCODE2"CODE 16384.23
51: VERIFY "ASCODE2"CODE
100 DATA "08052cb28cd3a6dcldd7e

0 0 a 7 2 0 3 b 3 a 4 1 7 1 3 d 3 2 4 1 7 1 3 c 4 7 8 7 8 7 8 7
804f0600dde5d121090019edb0dde5d l
2ala74a7ed52da0073280bl91If7ff19
22Ia74c3007321000022la74c30073d d
3500dd6606dd6e05"
110 DATA "08119788447feb0380afe

d83eb030023e50804779854fdd6608d d
6e07dd5e03dd5604cd9a707ccb7c200a
fel9380ed61904671808fee73004c619
05677dcb7d200afel9380ed6190c6f18
08fee73004c6190d"
120 DATA "101726fdd7101dd7002dd

7503dd7404fdcb5796cd8d6ddd4e05d d
4 6 0 6 c b 2 9 c b 2 8 c d 3 a 6 d l l 0 9 0 0 d d l 9 c l 0 5
c2237 2c dl c74d9dlcld9fl08f132915c
e l 2 2 7 d 5 c f l c l d l e l d d e l f b c 9 3 2 1 6 7 4 d9
e50f0f3d28053cfe"
130 DATA "06596c03802d6306f2600

e d 5 b 7 b 5 c l 9 e b 2 1 2 0 0 0 3 a l 6 7 4 f e 0 2 2 0 0 3
21080019eb4d44d921000022c973cdaa
22321774e5d9eld906103al674fe0220
02060 8c 5d 9e50003083a1674d6022802
0 a 0 3 d 9 4 f 0 8 4 7 1 6 0 0 '
140 DATA "101056ed91al3083al674

d60228021al3d967085f3al774a7280f
c b 3 8 c b l 9 c b l a c b 3 b c b l c c b l d 3 d 2 0 f l d9
7ed9a3a8c4c373d9cdcb737ed9a4a9c4
c 3 7 3 d 9 c d c b 7 3 7 e d 9 a 5 a a c 4 c 3 7 3 d 9 c 3 d 5
733e0132c973c900"
150 DATA "08779002c7de6Ifc07dd6

206fc9el247ce60720187dc6206f 3812
7cd60867fe50200a7dfec038052640d6
c 0 6 f d 9 c l 0 5 c 2 6 5 7 3 3 a c a 7 3 a 7 2 8 0 f f e l 0
280bfe08200b3al674fe022004 3ac973
a7eld9c90004feca"

160 DATA "1040844713ad876a7cced
6e3ad876473al874a7cc7779dd21697b
dd3500c5dd7e01dd4e02dd4603203fdd
360004fdeb57d6c5cdc275fdcb5796cl

d d 7 o 0 1 f e 0 3 d 2 c f 7 9 d d 7 e 0 4 8 1 4 f d d 7 e 0 5
8047feb0380afed8"
170 DATA "08 3 3 3 3eb030023e 50804 7

dd7102dd7003dd7e01c5cdc275cl3a41
71a7282b2145715f7e913cfe10301878
23962b3cfel0daf7745778fe0f30087a
d 6 5 0 f e l 0 d a f 7 7 4 7 b l 1 0 9 0 0 1 9 3 d 2 0 d 8 3a
4e6fIf38352ae56e"
180 DATA "098367d91c604fe163022

7 8 9 4 c 6 0 4 f e l 6 3 8 0 d 5 f 7 8 f e 0 f 3 0 1 4 7 b d 6
50fel6300ddd7e01fdcb5796cdle73c2
9076dd7e01fe03d454 79c1110600dd19
0 5 c 2 3 2 7 4 c 9 2 b 7 e 2 3 a 7 c a a 9 7 4 d d 7 e 0 1 e 5
c5fdcb5796f5d5cd"
190 DATA "101131e73dl2006flclel

c 3 a 9 7 4 f I f d c b 5 7 d 6 c l c 5 c d c 2 7 5 c d 8 d 7 7
21d77635060fcd7176cleldd7e012b3 6
0 0 f e 0 2 3 8 2 e 2 1 d 8 7 6 3 5 d d 7 e 0 1 f e 0 3 3 8 04
a f 3 2 1 8 7 4 2 a d 9 7 6 d d e 5 d l a 7 e d 5 2 4 4 4 d 2 1
060019edb01Ifaff"
200 DATA "07846ddl92ad9761922d9

761887110500197ecb2fcb2fdd86045 f
3 c d d 7 7 0 4 2 3 7 e c b 2 f c b 2 f d d 8 6 0 5 5 7 c d 6 0
7 6 e 6 0 1 8 2 d d 7 7 0 5 d d 7 e 0 1 3 d 2 8 0 2 3 e 0 2 dd
7 7 0 1 2 1 d 8 7 6 3 4 2 a d 9 7 6 3 6 0 4 2 3 7 7 2 3 d d 7 e
0277dd7e03237723"
210 DATA "07787cd6076e6012f8377

c d 6 0 7 6 e 6 0 1 2 f 8 2 2 3 7 7 2 3 2 2 d 9 7 6 c 3 e 4 74
321674d9e50f0f3d28053cfec03802d6
306f2600ed5b7b5cl9d9cdaa22321774
0 6 1 0 3 a 1 6 7 4 f e 0 2 2 0 0 2 0 6 0 8 c 5 e 5 d 9 7 e 2 3
083al674d6022802"
220 DATA " 0 9 3 5 5 7 e 2 3 d 9 4 f 0 8 5 f 1 6 0 0

3al774a7280947cb3bcbl9cblal0f8f d
c b 5 7 5 6 2 0 1 2 7 b a e 7 7 c d c b 7 3 7 9 a e 7 7 c d c b
737aae77c33b767b2fa677cdcb73792f
a 6 7 7 c d c b 7 3 7 a 2 f a 6 7 7 e l 2 4 7 c e 6 0 7 2 0 1 8
7dc6206f38127cd6"
230 DATA "096560867fo50200a7dfe

c 0 3 8 0 5 2 6 4 0 d 6 c 0 6 f c l 1 0 9 0 e I d 9 c 9 e 5 d 5
e d 5 f 6 f 2 6 0 0 1 1 6 9 7 a l 9 7 e d l e l e d 4 f c 9 e 5
21697a7e230e085fe618f601d3fel614
f5f11520fb7b0f0d20edl0e7elc93eff
32d676324e6f2118"
240 DATA "08874747ea72002360221

1974cbfeed7bd476215827d921506f35
c d f 6 7 7 f b c d 0 a 7 7 3 a 5 0 6 f a 7 2 8 0 e c d l l 7 8
3e0a32d676324e6fc3796fed563e3ee d
4 7c9116907 360cb17be 50605c 5 3ae4 6e
864f 234623e5cdf2"
250 DATA "105616d2ae56e78844779

8 5 4 f c d 8 d 6 d e l 3 a e 4 6 e 8 6 4 f 2 3 0 6 3 4 e 5 cd
206eelcl10d6elc9fdcb57962e00cd67
6 e 0 6 5 0 c d 7 1 7 6 f d c b 5 7 d 6 2 e 0 1 c d 6 7 6 e 0 6
0 5 2 1 4 2 7 7 c 5 f d c b 5 7 9 6 c d d b 7 6 0 6 5 0 c d 7 1
76fdcb57d6cddb76"
260 DATA "09837110f0019cl10e5c9

3c32cc4432b4f650d48a50ace03c843a
2fc8462fb8fd4ad68c4aaadc3286382 d
c 4 4 8 2 d b c f 1 4 4 d 8 8 f 4 4 a 8 d 8 2 9 8 8 3 6 2 6 c 0
4 a 2 6 c 0 e e 3 a d c 9 2 4 a a 4 d 7 2 6 8 a 3 4 2 0 b c 4 c
20c-4ec 30e094 50a0"
270 DATA "06575d6238cdd7e01110a

0 0 a 7 2 8 1 5 1 1 0 5 0 0 3 d 2 8 0 f 1 1 0 f 0 0 3 d 2 8 0 9
1119003d28031132002a516f1922516f
0 6 0 6 f d c b 5 7 9 6 2 a 5 1 6 f c d c e 7 7 0 6 1 4 2 a 5 3
6fed5b516fa7ed52193001eb3el6d7af
d778d71e3001f0d8"
280 DATA "09865cd2al90118fccd2a

19019cffcd2al901f6ffcd2al97dcdef

157bd7c93el6d7afd7afd7fdcb57963a
506fa72806473e41d710fb3e20d7c93a
d 8 7 6 a 7 c 8 f b 4 7 3 e f f 3 2 d 6 7 6 2 1 1 8 7 4 7 e a 7
2002360223cbfecd"

290 DATA M 1 0 3 8 0 7 e 7 8 c 8 d d 2 1 6 9 7 b d d
7 e 0 2 f e 4 e 3 8 0 f f e b 2 3 0 0 b d d 7 e 0 3 f e 3 0 3 8
0 4 f e 8 0 3 8 c a l 1 0 6 0 0 d d l 9 1 0 e 3 3 e 1 0 3 2 d 6
7 6 2 1 1 9 7 4 c b b e 2 b 7 e f e 0 4 d 0 3 6 0 0 c 9 3 e f e
d b f e c b 5 7 3 7 c 0 a 7 c 9 3 e f e d b f e c b 5 f 3 7 c 0
a7c93edfdbfecb47"

300 DATA "0866537c0a7c93e7fdbfe
c b 4 7 c 9 2 1 d f 7 8 0 6 0 6 c 5 e 5 1 l e b 7 8 7 8 3 d c d
0 a 0 c a f 3 2 0 8 5 c 7 6 3 a 0 8 5 c a 7 2 8 f 9 d 7 0 6 f e
7 8 d b f e 0 e 0 5 1 f 3 0 1 2 0 d 2 0 f a c b 0 0 3 8 f 1 3 e
0 8 d 7 3 e 2 0 d 7 3 e 0 8 d 7 1 8 d 8 e l 5 e 2 3 5 6 2 3 e 5
eb70110400193e05"

310 DATA "0754591878787c6477721
6 4 0 0 1 1 6 4 0 0 c d b 5 0 3 e l c 1 1 0 a c c 9 6 1 7 8 6 b
7875780870e46f7f78800d41626f7274
2 0 2 0 202020ba0d48797065727370616 3
65ba0d46697265202020202020ba0d54
6872757374202020"
320 DATA •0880820ba0d5269676874

2 0 2 0 2 0 2 0 2 0 b a 4 c 6 5 6 6 7 4 2 0 2 0 2 0 2 0 2 0 2 0
b a c 5 c d l e 7 3 c l c 8 d d 7 e 0 1 f d c b 5 7 d 6 c d c 2
7 $ 0 6 0 a c d 7 1 7 6 f d c b 5 7 9 6 e l a f 3 2 1 8 7 4 c 3
3 7 7 5 2ala747cb5c83a4e6fIfd8235e2 3
562ae56e7c92c603"

330 DATA "09150fe06d07b95c603fe
0 6 d 0 c 3 9 0 7 6 3 a 4 f 6 f c 6 0 b 5 7 c d 6 0 7 6 b a d 0
4 f c d 6 0 7 6 b a d 0 8 1 b a d 0 f e 0 f 3 e 0 4 d e 0 0 2 1
d 8 7 6 3 4 2 a d 9 7 6 3 6 0 1 2 3 7 7 2 3 3 6 0 1 2 3 c d 6 0
7 6 e 6 7 f c 6 1 4 7 7 2 3 3 6 0 3 2 3 c d 6 0 7 6 e 6 0 1 8 7
3d478780772322d9"

340 DATA " 0 8 9 3 1 7 6 3 a d 8 7 6 4 7 2 1 0 0 0 0
221a743eff321874af321974c92ala74
7 c b 5 2 0 2 e c 5 c 5 c d 6 0 7 6 3 2 6 8 7 a c 6 4 0 4 f 0 6
lccdf26del7cd60880677dc608816f22
6 6 7 a d d e 5 c d c 7 7 0 f 3 d d e l 2 a 4 2 7 1 2 b 2 2 1 a
74cl3al974cb7f20"
350 DATA "077602f6717179f873c84

fe402001affe0520023e4a321974e61f
87878787c6966f2600cbl4c5dde51104
0 0 c d b 5 0 3 f 3 d d e l c l 2 1 6 5 7 a 3 5 2 0 0 a 3 6 1 e
3 a l 8 7 4 e e 0 1 3 2 1 8 7 4 3 e 0 6 d d 9 6 0 1 d d 7 7 0 0
79c6034f3al8741f"

360 DATA "09662300578dd86054778
C 3 6 3 7 4 1 d e d 5 7 b b 9 3 9 4 1 5 2 a b l 0 2 5 a 9 1 3 d
b e e I d b 0 c 0 a d 8 6 3 7 7 6 5 5 3 c 7 9 b 6 c 9 a 9 d 0 9
a c e f 6 6 a d l 0 1 c 2 0 5 e 3 4 5 2 e 9 2 7 6 b c f f d 2 b
3 8 8 b 6 d l 4 c 4 f 1 7 3 a 5 d ( a 9 3 c 2 4 d 0 5 0 f 3 a 0
4058218f6aaacbe£"
370 DATA ' 09641ae4beab2bce4 594 2

3a4d9222bbdl8e5c0008c5e2e0579829
c a a 6 d a f e 2 5 3 e 7 6 4 3 7 8 7 c a 8 a 2 4 4 c 3 a 7 4 7
511bl8falff0831907b7b5017balfb3b
b 9 9 e 2 3 a b 3 2 e 6 e 5 c 6 8 c l 3 8 5 0 5 e c l 2 2 e 3 6
26315faf280dd717"

380 DATA "10634f5e34c72ffed7a86
99f7cccd960403c0d6ee8879117e64a4
7 f 3 f 3 7 8 4 8 2 c 9 8 7 2 f 5 5 d 3 5 4 4 e 5 d d 9 4 8 d 5
8db660fc95f849bd0e8946f24590b4b f
6 2 0 6 1 6 8 1 6 7 9 f 8 a 3 3 1 a 3 0 d c 0 f 3 5 6 1 e b b 0
6f7097f95bc81e6e"
390 DATA "04 3770b692dbae7dd809c

d 2 7 d 6 8 5 6 f 4 c 2 3 9 7 4 2 c a 3 e l 7 5 1 d f 6 b 8 4 1
4f4aced4de71b3"
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SURPLUS PRINTER SALE 
BRAND NEW PRINTERS FROM TOP MANUFACTURERS AT A FRACTION OF LIST PRICE! 

PROFESSIONAL MATRIX PRINTER 
• High definition 9x11 Matrix 
• Full emulation of 

Epson MX80 
• 100ch/sec bi-directional 

printing 
• Tractor or single sheet feed 
• R S 2 3 2 and Centronics interfaces 
• Full graphics capability 
• Expanded & condensed print 
• Comprehensive self-test 
• Many other extra features 
• Ideal for business 

micro systems 
• Comprehensive manual 

VIDEO MONITOR SALE 
Brand new high resolution video monitors, green 
screen, in attractive case. Ideal for any micro with 
composite video out. 

9 inch £ 4 4 *t£iflch £ 5 4 

Add VAT and £12.50 carriage 

PERSONAL COMPUTER 
PRINTER 

• Fast quiet thermal 
printing 56 ch/sec 

• Full M m wide paper 
• Full 80 column text 
• Standard 8-bit ASCI I 

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 

SURPLUS EQUIPMENT SALE 
We have a huge stock of surplus micro systems, 
printers, terminals, power supplies, and much 
more. Send SAE for current list. 
Example: Brand New M f % 

STC Prestel terminals L 9 9 plus VAT! 

a 
CHILTERN ELECTRONICS 
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 

BETA BASIC 3.0 
8PBCTRUM 48K 

SINCLAIR USER. JAN. 85 (ABOUT RELEASE I.8I "HAS ESTABLtSHED ITSELF AS THE 
STANDARD EXTLNOED BASIC FOR THE SPECTRUM...TURNS SINCLAIR BASIC FROM A 
GOOD VERSION OF THE LANGUAGE. TO A FANTASTIC ONE".' NOW. WITH RELEASE 
3.0. BETA BASIC BECOMES PROBABLY THF MOST POWERFUL BASIC AVAILABLE 
ON ANY 8-EMT MICRO.' 

• PROCEDURES - a terrific implemewation thai lew you extend your Bo»»cJ No PROC 
keyword It needed; e.g. you can ute cotnmurvl* like: »wop a.b or draw^box 10,20.5 c* 
nddup b( l.turr. With pwameter pa»*irg by value or by reference (including ura>i), 
LOCAl variable* and recursion. 

• Up lo 128 WINDOWS with their own attribute. and character aire. 

• ANY CHARACTER SIZE giving (row I to 64 or more chars/line.*). 

• LISTINGS with optional automatic Indentation of loops, procedure*. IF, etc. Work* 
on existing Spectrum Ba»lc program* too! 

• KEYWORDS (including the Spectram Ba»ic ones) can Oil be entered by typm« th-m 
In full, or by the **mgl« entry* method, or both in the tame line. 

• A full rani* of TOOLKIT command*. • EXCEPTIONAL ARRAY and STRING Handling. 

• Many powerful GRAPHICS command*. • EXCELLENT EDITOR - fast an d convenient. 

• MICRODRIVE command! are improved and much easier «o use. 

• OTHER FEATURES, new or Improved, are too manv to fully Ittf! DO - LOOP Mroctere 
with WHILE. UNTIL ond EXfT IF: ALTER. AUTO, BREAK, CLE AR, CLOCK. CONTROL. 
CODES, DEF KEY. DPOKE, DRAW TO. EDIT. ELSE . FILL. GET. JOIN. KEVIN. mulll-LET. 
LIST a nicer. LIST DATA, ON. ON ERROR. OVER 2. POKE strings. POP. READ LINE . 
RET. ROLL. SCROLL. SPLIT, TRACE. USING. Faiter GOTO*, GOSUB* and FOR-NEXT loofn. 

• 26 POWERFUL FUNCTIONS: AND. OR. XOR. DEC. HEX». BINS; (ant SINE. COSE. 
RNDM; CHAR*. NUMBER. DPEEK. EOF. FILLED. INARRAY, LNSIRING. ITEM, LENGTH. 
MEMORY*, MEM, MOD. SCRNt. SHIFT!. STRINGS, TIM 14. LSINGS. 

• Spectrum BaUc compatible - you can ran existing programs. Transferable to Microdrive, 
Wafedrive and other jpnoal vrrwoni available. 

• Comprehensive AS-»i/e manual. More than 80 p-riiif:., purled with examples. 

• To show you the power of Beta Katie's excellent procedure*, we include on each tape a 
FRIT TURTLE GRAPHICS package.' 

• Upgrade* to Release 1.8 customers: If you bought direct from to, there I* no need to 
return your cattette - |u*t quote the (approximate) original purchate date with your order; 
c(hei»lae return your cunr t ic and name your supplier. Hie upgrade price of £&.9S 
(£7.50 overseas) include* a new manual. Release 1.8 remain* available, at • teduced 
price of £8.95 (£9.50 over*ea*l. 

• TRANSFORM your Spectrum with BETA BASIC 3.0 for JUM I I4.9S Inclusive! (£15.50 
oversea*). Or tf you want to know more About the program. *end u* an S..A.E. 

(TICK AS APPROPRIATE.) PLEASE SEND ME: 
I I BETA BASIC 5.0. PAYMENT OF £14.95 (OR £15.30 OVERSEAS) IS ENCLOSED. 
I I BETA BASIC XO UPGRADE. PAYMENT OF £6.95 (£7.50) IS ENCLOSED. 
I I BETA BASIC 1.8. PAYMENT OT £8.95 (£9.501 IS ENCI.OSFD. 
I | MORI INFORMATION ON . I HAVE/DO NOT HAVE: RELEASE 1.8 ALREADY. 

A STAMPED ADORESSED ENVELOPE IS ENCLOSED. 

SSL OFT 
92 OXFORD RD. 
MOSELEY 
BIRMINGHAM 
BIS 9SQ 

CREATE 
C64 ARCADE 

GAMES! 
Now you can learn how arcade games 

are created from scratch. Step-by-step, in 
easy-to-understand detail, commercial 
software developer Robert Woolford lets 
you into the secrets of the professionals. 

You'll discover how to think up ideas for arcade games on the 
64, and then learn how to turn those ideas into fast-moving, 
challenging, marketable software. 

You'll discover how the experts make their programs run more 
quickly. You'll be shown how to maximise the real-time interaction 
between the machine and the player, to ensure the highest 
possible level of excitement is created by the gomes. Somple 
programs are included throughout the text, so techniques can be 
seen in action as they are described. 

The book also includes a fully annotated, complete arcade 
game listing. 

Creating Arcade Gomes on the Commodore 64 by Robert 
Woolford (ISBN 0 907563 75 9) is £7.95, and is available at most 
book ond computer stores, or directly from the publishers, post 
free: * 

Interface Publications Ltd., Dept YC, 
9-11 Kensington High £treet, 
London W8 5NP 
(Trode only: W H S D Le.ceiter) 

Onterfiace 
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Listing 1. 

160 P = 5 2 9 9 2 : T = 1 8 6 8 8
118 F 0 R X = P T 0 P + l 5 3 : R E A D B T = T - B P 0
KEX,8:NEXT
120 IF T T H E H P R I H T " C H E C K S U M ERROR
" - T : S T O P
130 R l = I H T < < P + 1 2 8 ) / 2 5 6 ) R 0 = P + 1 2 8
-Rl*256
140 POKEP+1,R0 P0KEP+2,R1'-P0KEP+
6,RO P O K E P + 7 , R 1
150 R l = I N T < < P - H 3 8 > / 2 5 6 > : R 8 = P * 1 3 8
-Rl*256
160 POKEP*72,R0 P 0 K E P * 7 3 , R 1 POKE
P+123,R0 P 0 K E P + 1 2 4 , R 1

288 DATA 3 2 , 1 2 8 , 2 6 7 , 1 3 2 , 2. 32,
128,267
216 D A T A 1 9 2 , 5 0 , 1 7 6 , 1 2 5 , 1 6 9 , 79,

1 9 7 , 2
220 D A T A 1 4 4 , 1 1 9 , 1 5 2 , 1 6 2 , 8 , 1 3 4 ,
2 5 2 , 74
236 DATA 8, 16, 16, 1 8 , 1 3 3 , 2 5 1 ,
16, 38

248 D A T A 2 5 2 , 10, 3 8 , 2 5 2 , 2 4 , 1 0 1 ,
251,144
256 DATA 2 , 2 3 0 , 2 5 2 , 7 0 , 2 , 8,
164, 2
268 D A T A 1 3 3 , 2 5 1 , 1 3 3 , 2 5 3 , 1 6 5 , 2 5 2 ,
7 2 , 24

278 D A T A 1 8 9 , 1 3 6 , 2 , 1 3 3 , 2 5 2 , 1 8 4 ,
24,165

288 D A T A 2 1 6 , 1 3 3 , 2 5 4 , 1 7 7 , 2 5 1 , 1 6 2 ,
6 , 2 2 1 

298 D A T A 1 3 8 , 2 8 7 , 2 4 8 , 7 , 2 3 2 , 2 2 4 ,
16,144

366 D A T A 2 4 6 , 1 6 2 , C . 1 6 9 , 1, 4 8 ,

1 4 4 , 1
318 DATA 16, 4 0 , 1 4 4 , 2 , 10, 10,
1 3 4 , 2
320 D A T A 1 7 4 , 5 2 , 3 , 2 4 0 , 1 1 , 2 6 2 ,
2 4 6 , 4
336 DATA 6 9 , 2 , 1 4 4 , 8 , 5 , 2 ,
144, 4

' 346 DATA 7 3 , 2 5 5 , 37, 2 , 1 7 8 , 1 7 3 ,
1 3 4 , 2
358 D A T A 1 4 5 , 2 5 3 , 1 8 9 , 1 3 8 , 2 6 7 , 1 4 5 ,
251,' 96.
366 DATA 3 2 , 2 5 3 , 1 7 4 , 3 2 , 1 3 8 , 1 7 3 ,
32,247

370 D A T A 1 8 3 , 9 6 , 3 2 , 1 2 6 , 1 2 4 , 2 2 6 ,
123, 97

386 D A T A 2 5 5 , 2 3 6 , 1 6 8 , 1 2 7 , 2 2 5 , 2 5 1 ,
98,252

398 D A T A 2 5 4 , 1 6 6

Listing 3. 
1 POKE33280,0 P0KE53281.O G0SUB2 
0 8 0 
10 PRIHT-^JUii-tflBCia) 
28 PR I HT'tl i"$f«<2'6) 
"I v l s r - IU IV» L"1"SPC<26>"  

30 PRtKT-yatOHAT 13 YOUR NAME k" 
. MX'13 60SU8160Q N«»Lt 
35 IFNJ=""THENN$»"*NYBODY" 
36 IFHS="«,,THEMPRIMT'V E*t> 
40 PRIHT"itS'OHftT IS VOUR DATE OF 
BIRTH k". MX=10 

50 GOSUB180O D$ = L5 IFDS=""THEN11 
0 
55 IFLS»"-"THEN10 
60 D" INTtUAL' L»>> I t-'MI DS(L» . LEN 
<$rR5<D>>«l> 
70 M=INT(UALtLS>> L 5'Ml DS(LS , LEN 
(SIRS(M)>*1> 
80 V= IN T (UAHL5> > IFV<10OTHENVrV 
« 1900 
160 I TM> . ANDM< 13THIN1FD>.ANDD<=< 
L<M)-FNL<V)>THEN 120 
110 PRINTTA6<27>"2 l l l l l 
l l l l l i r ' . 00T050 
120 SX-ASC<niDS(Ef,D>>-65 
130 PRlHT" t̂IVftM€ "NS PRIHT'*aiOR 
N ON "D'irS$<SX>" "M»<M>" IN"V 
140 Z»FNM<ri-<D>Z<M>>>:ZS=ZS<Z> I 
FD=Z<M>THEHZS=2$»"/"*Z$<FNM(M*l> 

ALTHOUGH THERE arc many clever and 
complicated graphics utilities available for the 
64 I have not come across one that allows the 
use of a simple "p lo t " facility without the 
bother of going into bit-map mode. Double 
density plotting is a method that can be used 
to do this and Blocks is a short and simple 
machine code routine that wi l l allow double 
density plotting. 

It utilises the fact that within the Commodore 
64's built in character set are a range of block 
characters — quarter squares and a half squares, 
so that in conjunction with reverse video it is 
possible to display all the 16 variations of 
quarter squares within one character position. 
To put it another way, these characters can 
effectively double the resolution of the screen 
from 40 by 25 to 80 by 50. 

Usual restrictions apply 
Of course they are only blocks and the usual 

colour restrictions of the 64's display apply, but 
they can be very useful and because they do not 
need bit-map mode to be used, they can mixed 
freely with text on a normal screen from Basic. 

The machine code routine is quite short — 
just over 150 bytes — and is intended to be 
located at 52992 (hex CFOO) which is the top 
page of the much used 4K block of Ram from 
49152 upwards. However, by changing just 
eight bytes you could relocate it anywhere in 
Ram, in the cassette buffer, for example. Listing 
1 docs this for you. 

Listing 1 is a Basic loader program which will 
install the machine code routine in memory, in 
addition should you wish to relocate the routine 
then the Basic program wil l do this for you — 
simply change the value of P in the first line. 
The loader can very easily be made pan of 
another program. 

Once the routine is in memory it can be called 
form Basic by a Sys command in the following 
format: 

SYS P.X.Y 
Where P is the start address of the routine 

— 52992 as listed — X is the x coordinate (0-79) 
and Y is the y co-ordinate (0-49). X and Y may 
be any valid Basic expressions, any values out 
of the ranges shown wi l l be ignored. 

The only other information required by the 
routine is the type of plot that you want it do 
do. This is controlled by the contents of location 
820 in the following way: a zero wi l l cause un-
plotting, a one — plotting and anything else will 
cause Exclusive-or plotting — to change what-
ever is there already. Any plotting wil l be done 
in the current cursor colour so changing the 
cursor colour wi l l change plot colour. 

Listing 2 is a demonstration program which 
wi l l plot a few things using the Blocks routine 
and listing 3 is a version of biorhythms which 
uses Blocks to plot the charts. The biorhythms 
program accepts date in the format 1.1.85, any 
reasonable character may be used to separate 
the numbers and an asterisk wil l end the 
program. 

>•" CUSP" 
130 PR!KT"&+ODI AC SICH |"Z$ GOT 
0200 
200 PR IMI"Uii:oHAT DATE WOULD YOU 
LIKE TO HAVE VOUR -

210 PRIHT-iiiBIORVTHMS CALCULATED 
FOR k", MX*10 
220 GOSUBIOOO DDS-L* 1FLI"""THEN 
310 
225 1FLJa"»"THEN10 
'30 DD-1 NT (UAL<L4 ) ) L$=MIDS<L« . L C.><<STRS<DD>>*1> 
240 MM-IHT<UAL<L$>) LS*MIDS<LS,L 
EN<STRS<MM>>*1> 
230 VY-INT<UALfLS>> IFVV<10OTHEH 
YY-VVM900 
380 IFMM> . ANDMIK13 THEN IFDD> . ANDD 
D< " <L < MM>-FN1. <YV)>THEH328 
310 PR1NTSPC<27)"C l l l l l 
l l l l l i r ' i • GOT0220 
320 IFYV<YTHFN3iO 
330 IFYV»VAHDMM<NTHEN318 
340 1FYV»VANDMM=MANDDD<DTHEN310 
400 PRINT'VTNE MOMENT PLEASE... 
410 H»<VV-V>i»365-D40D*<<M>2>ANDF 
NL <Y>)•< <MM<3)ANDFNL<VV) > 
420 F0RX«VT0VV N=N-FNL<X> NEXT 
430 IFM>1THENF0RX«1T0M-1-H-N-L<X 
)-NEXT 
440 IFMM>1THENF0RX=1T0M«-1 N=N+L 
<X> NEXT 

430 !FN<3650OTHLN30O 
460 PRINT"willlLl "DD$", THAT'S"N" 
DAYS OLD ??? 
470 PR 1 NT"UJf3 OHO DO YOU THINK YO 
U ARE - TfTER HAN ? 
480 PR I NTTAB< 14)"tJĴ  TRY AGAIN 
490 G0T0280 
300 SX-ASC<MID$<ES.D0>>-63 
318 PRINT-'kliJUVAMi "NS PRINT"̂ TN 
"DD"irS$<SX>" "MSCMM)" IN"YY 

520 PRINT"l!]Y0U HILL BE"N"DAYS OL 
D." 
S38 PRINT"i!CZ: 10UR BIORYTHMS WILL 
BE SHOWN AS FOLLOWS 

540 PR I HT"i!BLil • ŜHOWING V 
OUR PHYSICAL CYCLE, 
338 PRINT'ltfLi GREEN • XFOR VOUR 
EMOTIONAL CYCLE AND 
560 PRlNT'liQi BLUE • !:V0UR 1NTE 
LLECTUAL CVCLE. 
570 PRINT"i!l| HE CHARTS SHOW 2 MC 
EKS BOTH BEFORE ANDJjAF TER THE DA 
TE SHOWN. 
380 PRINT'MHH "TRESS ul r - / 5 " 
WHEN VOU ARE READY... 
390 GETKJ IFKSOCHRJ< 13)THEN396 
600 PRIHT"LE"N$TAB<19>"t"TAB(22> 
N"DAVS OLD 
618 PRINT"BORN ON "D$TAB<23)"0N 
"DDS 
620 PRINT'S" F0RX=1T023 PRINTTA8 

<19>"|" NEXT 
630 PRINT" <1 DAV/OIU1 SON )£} 
640 PRINT'! 
630 PRINT", 

780 PR 1NT'Yl'L1 L'L'I'L' 1'L'1'L'L'L'L'I'I11'1'I'I'lili 
iill, " ; P0KE828,1 
710 F0R0-8T02 PRINT" J"MID$<"t«: 
".0«1,1>" "MID$< "TN",G-* 1,1 >" • " 

728 W=W(6> F0RX«8T077:NN=N*X/2-l 
9.3 
730 SVSPLOT,X.25-28*SIH(HN/W»2"̂  
> NEXT NEXT 
740 PRINTTAB<24)"BTRESS fl r-J 
5" 

730 PRINTTAB<27>"T0 EXIT...<3 
780 P0KE198,. 
798 6ETKS IFKSOCHRS < 13) THEN790 
850 PR I NT'M'l'Ma-L'L'L'l'L'l'l':: -0 YO 
U WANT ANOTHER GO ? k"; HX=3 GOS 
UB1888 
868 IFLEFT$<L$,1>»"N"THENPRINT"L 
" END 
878 IFLErT$<L$,1>«"Y"0RL$»"0K"0R 
L J THEN18 
880 G0T0850 
1O00 PR I NT"Jj HI". 
1010 GETKS IFKJ-""0RKS=CHRS < 34)T 
HEN1010 
1620 irKS=CHRi<13>THENPRINT" " R 
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D O U B L E 
D E N S I T Y 
B L O C K S 

Keith Suddick simplifies 
the extensive but 
complex graphics 
facilities of the CBM-64 
using block characters 
with a short and simple 
machine-code routine. 

Listing 2. 
10 REM DOUBLE DENSITY EXAMPLES 
15 REM FOR \ READ PI 
28 PR INT"L" = P0KE53288, 8 P0KE5328 
1 . 8 
38 P=52992:XX=80YY=50 MX=79 MY= 
49 X2«40 V2-25 
48 P0KE820,1 REM PLOT 
188 C$ = "Xr rn i " : rORZ=8T028STEP4 
118 PRINTLEFT$<C$,1);:C$=MID$<C$ 
, 2 ) ' 
128 FORX=ZTOMX-Z:SYSP,X.ZSVSP,r 
X-X,MY-Z:HEXT 
138 FORV=ZTOMY-Z:SVSP,Z.VSVSP,r 
X-Z,MY-V:NEXT 
148 NEXT 
158 F0RX=8T0180 P0KE199,XAND1 
168 PR I MT"«1'1'1'1'UH1»HHl'L'l'."T AB< 13 > 
"DOUBLE DENSITY" 
178 NEXT 
180 F0RD=1T0500 NEXT 
288 PRINT-Lf l " ; :A=23:D$="a" 
218 F0RX = 1T024'DS = D$ + "|J"*CHRS<28 
) + CHR$(13) : NEXT : D$ = D$4"|J"«'CHR$<2 
0>4"B" 
228 F0RX=8T0159 
238 SYSP,X/2, Y2+A*S I N( X«*B/X2 ) 
248 SYSP,X/2,Y2-A*SIN< X*%/X2) 
258 NEXT : PR I NT"C«"; 
268 F0RX=0T079 PRINTDS 
270 SYSP,79,V2+A*SIN(X«^/X2> 
288 SYSP, 79, Y2-A*S IN< X* \ /X2 ) 
298 NEXT 
388 PRINT"::";:FORA=20TO10STEP-10 
318 F0RX=8T02*J,STEP"./<A«3> 
328 SYSP,X2*A*SIN < X >,Y2*A*C0S < X) 
338 NEXT:PR I NT"2" ; NEXT 
348 F0RD=1T0700:NEXT 
400 PR I NT"LI»"; A = 1 .5 
410 F0RY=0T031 
420 SYSP,40-V/A,V+5•SYSP,40+V/A, 
V + 5 
430 SYSP.40-Y/A,45-Y:SYSP,404Y/A 
i 45-Y 
440 NEXT 
450 F0RX=19T061 
460 SYSP,X,36SYSP,X,14 
470 NEXT 
500 A=24 
510 FORX=0TO2*JiSTEP%/72 
520 SYSP,X2+A*SI N < X),V2+A*C0S<X> 
* . 85 
530 NEXT 
600 F0RX=1T040 PRINTDS=FORD=1T05 
0:NEXT:NEXT 

ITURN 
1*38 incS-'-KT'ORKS^VTHEHlOSe 
1848 IFK»-CHRS<20>ORK$="ir,THEH10 
re 
1858 IFLEN<LS > = MX0R< ASC <K$ > AND 12 
7K32THEN1810 
1835 THENKS-" " 
1688 L«-L»»K$ PRlHTKf'Vi S r , COT 
01818 
1878 lFL$a""THEN1818 
1888 LS=LErTS<LS,LEN<tS>-l> PRIN 
TCHSS(28); G0T01818 
1838 KS-CHRS<28> IFL$=""THEH1810 

1188 FOROL'ITOLEH<US):PR INTK?. N 
ar LS-"" coroieio 
2M8 DlMm<12>.L<12>,Z<12>,ZS<12 
),8<13> 
2828 F0RX-1T012 READMS , L<X> . 2$. Z 
(*> 
2838 M3<X>»CHRt<ASC<MS)+128>«MID 
MRS,2) '• Z$ (X > "CHR$<flSC< 25 >+128>* 
M»S<Z*,2> 
28-48 HE XT 
2858 DEFrNM<X>'XM2«<X>12> 
28S8 S*<8>-"ST" S8<1)»"ND" S$<2> 

: $$< 3>»"TH" 
2878 DEFFNL(X>«<(X-1980>AHD3>". 
2818 DEFFMM<X)=X+12*<X>12> 
2M8 U<0)=23 U<1>=28-W(2>*33:T=2 
FT«48 U«1 SS=1824.CS=3529GCC=6 

46 - P L 0 T » 3 2 9 9 2 
2 2 0 0 F0RX=8T07 READC<X> U<C<X>>-
X NEXT 
2380 F 0 R X = 8 T 0 1 S 3 - R I A D 6 PQKEPLOT* 
X , 8 NEXT 
2488 ES="A8C0D0DDDDD0DDDDDDDDABC 
DDDDODOA" 
3 8 8 0 PRINT"UILL "TA8< 13) 
3 8 1 0 P R I N T - L i I m SPC<2 
6>" I * i > r - i II L : I , , SPC<26>, « — • 

3828 PRINT"!SJJ O L T H I N T H E H U K 
AN BODY. VARIOUS 
3 8 3 0 P R I N T " CHARACTER IST IC S 

ARE KNOWN TO 
3040 P R I N T " VARY IN A REOUL 
AR MANNER OVER 
3 8 3 8 P R I N T " PERIODS OF T I M E . 

3 8 6 0 P R I N T " & I H E S E CHARACTE 
R I S T I C S CAN BE 
3 8 7 0 P R I N T " THOUGHT OF AS RE 
PRESENTING THE 
3 0 8 0 P R I N T " 
A L , EMOTIONAL 
3830 P R I N T " 

A C T I V I T Y AND 
3180 P R I N T -
EXACTLY R I 6 H T , 
3 1 1 8 P R I N T " 
ULATCD FOR ANY 

PERSON AT ANY TI 

I HIS PROGRAM HI 

SET Of THESE ' |> 

YOUR DATE OF BIR 

TRESS A - " I / 

L E V E L S OF PHYS IC 

AND INTELLECTUAL 

ALTHOUGH NEUER 

THEY CAN BE CALC 

3 1 2 8 P R I N T " 
M£ • 
3130 PRINT 'T I 
L L CALCULATE FL 
3 1 4 0 P R I N T " 
r - i i G IVEN 
3 1 5 0 P R I N T " 
TH. 
3238 PRINT'VUS 

• TO B E G I N . . . 
3988 6 E T « : I F K $ O C H R $ < 13>THEN398 
8 
3 9 9 9 RETURN 
9888 D A T A J A N U A R Y . 3 1 . C A P R I C O R N . 2 8 
. F E B R U A R Y . 2 8 , A Q U A R I U S , 1 9 
9010 D A T A M A R C H . 3 1 . P I S C E S . 2 8 . A P R I 
L . 3 8 . A R I E S . 2 8 
9820 D A T A M A Y . 3 1 . T A U R U S , 2 8 . J U N E . 3 
0 . G E M I N I . 2 1 
9030 DA A J U L Y . 3 1 , CANCER. 2 3 . AUGUS 
T . 3 1 . L E O , 2 3 
9040 D A T A S E P T E M 6 E R , 3 0 , U I R G O , 2 3 , 0 
C T O B E R , 3 1 , L I 8 R A , 2 3 
'J058 D A T A N O U E M B E R , 3 0 . S C O R P I O , 2 2 , 
D E C E M B E R . 3 1 , S A G I T T A R I U S . 2 1 
9 1 0 0 D A T A 8 , 6 . 2 . 4 , 3 , 3 , 7 , 1 
9 2 8 8 D A T A 3 2 . 1 2 8 , 2 8 7 . 1 3 2 , 2 , 3 2 , 1 2 8 
. 2 8 7 
9 2 1 8 D A T A 1 9 2 , 5 8 , 1 7 6 , 1 2 3 , 1 6 9 , 7 9 , 1 
9 7 , 2 
9 2 2 8 D A T A 1 4 4 , 1 1 9 , 1 3 2 , 1 6 2 , 0 , 1 3 4 , 2 

3 2 , 7 4 
9 2 3 8 D A T A 8 , 1 0 , 1 0 . 1 0 , 1 3 3 , 2 3 1 , 1 8 , 3 
8 
9248 D A T A 2 5 2 , 1 0 , 3 8 , 2 3 2 , 2 4 , 1 8 1 , 2 5 
1 , 1 4 4 
9 2 5 0 D A T A 2 , 2 3 8 . 2 3 2 , 7 8 . 2 , 8 . 1 6 4 , 2 
9260 D A T A 1 3 3 . 2 3 1 , 1 3 3 , 2 3 3 . 1 6 5 , 2 3 2 
, 7 2 . 2 4 
9 2 7 0 D A T A 1 8 9 . 1 3 6 , 2 , 1 3 3 , 2 3 2 , 1 8 4 , 2 
4 , 1 8 5 
9288 D A T A 2 1 6 , 1 3 3 , 2 5 4 , 1 7 7 . 2 5 1 , 1 6 2 
,8,221 
9 2 9 8 D A T A 1 3 8 , 2 8 7 , 2 4 8 , 7 , 2 3 2 , 2 2 4 , 1 
6 , 1 4 4 
9 3 8 8 D A T A 2 4 6 , 1 6 2 , 0 , 1 6 9 , 1 . 4 0 . 1 4 4 , 
1 
9 3 1 8 D A T A 1 0 . 4 0 , 1 4 4 , 2 . 1 8 . 1 8 , 1 3 4 , 2 

9 3 2 0 D A T A 1 7 4 , 5 2 , 3 , 2 4 8 , 1 1 . 2 8 2 , 2 4 0 
, 4 
9330 O A T A 6 9 , 2 , 1 4 4 , 8 , 5 , 2 , 1 4 4 , 4 
.9340 DATA73 . 2 3 5 , 3 7 , 2 , 1 7 0 , 1 7 3 , 1 3 - 1 

9 3 5 8 D A T A 1 4 5 , 2 3 3 , 1 8 9 , 1 3 8 , 2 8 7 . 1 4 5 
K 2 3 1 , 9 6 
9360 D A T A 3 2 . 2 3 3 . 1 7 4 . 3 2 . 1 3 8 . 1 7 3 , 3 
2 , 2 4 7 
9378 D A T A 1 8 3 . 9 6 . 3 2 , 1 2 6 . 1 2 4 , 2 2 6 , 1 
2 3 , 9 7 
9 3 8 8 D A T A 2 5 5 . 2 3 6 . 1 8 8 , 1 2 7 , 2 2 5 , 2 5 1 
, 9 8 . 2 5 2 , 2 5 4 . 1 6 0 
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THIS IS A complex draw program for the ZX 
Spectrum with many advanced facilities usually 
found only on expensive commercial packages. 
These include a fill routine that can handle even 
the most complicated shapes, patterned fill, 
filled-in and empty circles, solid and dotted 
lines, variable cursor speed, screen magnify — 
magnifications — and two screen stores. 

To enter the program, you should first type 
in the control program — listing 1 — and save 
it to tape or Microdrive with auto-run Line 500. 
You should make no changcs to the program, 
except to the Load command in line 500 i f you 
wish to use the program on Microdrive, as 
memory is tight and line numbers arc impor-
tant. I f you do not have Microdrives, then you 
will be unable to enter the Microdrive Save/ 
Load lines, so type in lines 200 and 201 again 
in place of lines 202 and 203. 

Next: 
C L E A R 2 4 9 9 9 

and type in the hexloader. I f you are going to 
use your own hexloader, then you will have to 
enter the Pokes and Save command at the end 
of the program — line 80 — yourself after you 
have typed the hex in. Enter the hex from the 
listing, eight bytes at a time with no separating 
spaces, entering the checksums when prompted. 

When you have finished the program will 
automatically save the code to tape. I f you want 
to save it to Microdrive, you must New the hex-
loader first, as otherwise there wil l not be 
enough memory for the " m " channel. It is best 
to start off by saving everything to tape, then 

TRUM 
transfer to Microdrive later. 

To test the program, first type: 
P R I N T U S R 0 ' 

to clear the computer, then Load the control 
program. This will automatically L-oad the code 
and print up a menu on screed. I f this docs not 
happen, press 0 then r. I f you get a menu now, 
then you must have forgotten to enter the Pokes 
at the end of the hexloadcr. I f you do not, then 
you have made an error in typing in the code. 

The menu has six options, numbered 0-5. 
Option 0 allows you to use the drawing pro-
gram, option 5 will quit the program and return 
to Basic, and the others wil l bring up a sub-
menu asking what you want to save or load. 

When you press 0 you should be presented 
with a blank screen, except for a small informa-
tion window in one corner. Assuming that there 
was nothing in memory before you loaded the 
program, the screen attributes wil l be set to 0, 
so you will be unable to see your cursor. Press 
Caps Shift V, then select option 3 from the 
Clear Screen menu. 

How to use the program 
I will now explain how to use the program. 

The first thing you will need to know is how 
to move the cursor. The keys Q, W, E, A, D, 
Z, X and C are the cursor control keys — these 
wil l be familiar to users of Melbourne Draw. 
When used in conjunction with Symbol Shift, 
these keys will scroll the screen, and with Caps 
Shift they can be used to move the magnifica-
tion window — more of which later. 

The cursor can be used in any one of the four 
plot modes, Set — plots point, Res — resets 
point-equivalent to Inverse 1, XOR — inverts 
pixels-equivalent to Over 1 and Skip — allows 
you to move the cursor without plotting. These 
modes arc selected by the keys P, O, I and U 
respectively. 

To change the colours on the screen you must 
change from the pixel cursor — indicated by 
SCRN in the information window — to the 
attributes cursor — ATTR. The L key wil l 
switch between the two cursors. The attribute 
cursor behaves exactly like the pixel cursor, 
except that it is character-sized. In Set mode, 

DRAWER 
Hex loader. 

1 DEF FN b(a*)=CODE a»-48-7«<a»>-9"> 
2 DEF FN h(a*)=FN bla»(1))•16+FN b(a*<2>> 
3 DEF FN b»<a>«CHR» <a*48+7»<a>9>> 
4 DEF FN h< (a> =FN b*(INT <a/I6)>+FN bt(a-16«INT <a/16>> 
3 POKE 23638,B 

10 FOR a-23000 TO 30448 STEP 8 
20 PRINT LET c-Oi LET *»•" " 
30 FOR o-O TO 7t IF a*( l>- " " THEN INPUT LINE a*i LET af-a**" " 
60 LET i-FN h(a»>« LET a»«a»<3 TO >» POKE a*g,zi PRINT - "{FN h«(z)|iLET c - c * * 
70 NEXT gt INPUT "Ch»ck«u«j"|ki IF cOk THEN PRINT ' "Er ror " : BEEP .S.SOt GO TO 

20 
80 PRINT : NEXT a: POKE 30436,128» POKE 30437,96i SAVE "DRAWCODE"CODE 23000,33 

12 

it will draw with the ink, paper, bright and flash 
values indicated at the bottom of the informa-
tion window. These can be altered using the 
number keys. Keys 0-7 wil l change the ink — 
unshifted — or paper — with Caps Shift — 
colour, keys 8 and 9 wil l change the bright — 
unshifted — and flash — with Caps Shift — 
values. 

Note also that, when using the attribute 
cursor, Symbol Shift with the movement keys 
wil l scroll the attributes. It is important to 
remember, with both pixel and attribute 
cursors, that the point underneath the cursor 
is not plotted until you move the cursor from 
it. I f you wish to plot/change the attributes at 
the cursor position, press Enter — this will plot 
in the current mode, so obviously wil l have no 
effect in Skip mode. Finally, on this subject, 
i f you wish to speed up or slow down the 
cursor, you can use Symbol Shift together with 
the number keys to select a speed. There are 
nine speeds (1-9) and also a special "no repeat" 
mode (0). 

For the line and circle drawing routines, you 
have to specify two points — these will be the 
two ends of the line, or of a radius of the circle. 
To set one end of the line, or the centre of the 
circle, press Caps Shift and Enter. This defines 
the cursor position as the "last point". Next, 
move the cursor to the other end of the line, 
or a point on the circumference of the circle. 

See "last point" flashing 
I f you press Symbol Shift and Enter together, 

and hold them down, you wil l see the "last 
point" flashing. This can be useful when you 
wish to remind yourself of its position. To draw 
a line — select the appropriate mode first — 
it is pointless drawing a line in Skip mode! — 
press Caps Shift and J. To draw a circle, press 
Caps Shift and H. Symbol Shift and H will 
draw a filled circle, Symbol Shift and J gives 
a dotted line. To change the mask for the dotted 
line, press Caps Shift and K — the mask is 
initially Set to 10101010. 

It ip important when drawing a picture in 
colour to be able to see the positions of the edges 
of character squares, so as to avoid "attribute 
clashes". To help you do so, the program can 
superimpose one of two grids over the screen. 
Press G for a black-on-white grid, or Caps Shift 
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G for a grid which retains the ink and paper 
colours already on the screen. As the grid is a 
pattern of Bright and normal squares, it wil l 
not show up on an RGB monitor. 

Now on to the Fil l routine. This wil l fill in 
any shape bounded by a solid line or the edge 
of the screen. Move the cursor within the shape 
and press Caps Shift F. To f i l l a shape in with 
one of the 20 fill patterns, proceed as for a 
normal fill but press Symbol Shift F. You wil l 
be prompted for a pattern number. Select the 
pattern using keys 0-9 for the first 10 patterns 
or Caps Shift plus 0-9 for the other 10. 

I f you want to make up your own pattern, 
any of the 20 can be redefined. The patterns 
consist of an 8 by 8 character square, like a 
UDG. Draw your pattern in a character square 
— use the grid — and, with the cursor still in 
the square containing the pattern, press Caps 
Shift P. Select the pattern as for Fill. Pressing 
Symbol Shift with the number will abort the 
fill or pattern define command i f you have 
selected it by mistake. 

Similar to the "define pattern" command is 
"define U D G " - selected with Caps Shift and 
O. In answer to the "UDG?" prompt you 
should press the key corresponding to the 
graphic you want to define, which must be in 
the range A-U. Any other letter key or Break 
"••ill abort the command. 

Listing 1. 
1 0 L E T a « U S R V A L " 2 3 3 8 3 " 
2 0 L E T o = I N T ( a / V A L " 2 3 6 " ) t L E T b = a - V A L " 2 3 6 " « » o 
3 0 I F N O T o T H E N C L S I P R I N T " R U N t o r e s t a r t " : S T O P 

4 0 I N P U T n * j I F L E N n « > V A L " l O " O R N O T L E N n * T H E N G O T O V A L " 3 0 " 
S O R E S T O R E V A L " l O O " + b » R E A D C , 1 x S O S U B V A L " 1 9 9 " * o 
6 0 R U N 

1 0 0 D A T A U 8 R " a " , V A L " 1 6 8 " 
1 0 1 D A T A V A L " 3 0 2 8 3 " , V A L " 1 6 0 " 

1 0 2 D A T A V A L " 3 7 3 4 4 " , V A L " 6 9 1 2 " 

2 0 0 S A V E n t C O D E C t l i V E R I F Y n » C O D E s R E T U R N 
2 0 1 L O A D n B C O D E C , 1 I R E T U R N 

2 0 2 I N P U T " D r i v « t " j d i S A V E » " « " » d w * « C a D E c , l i V E R I F Y • " < n " ; d | n « C O D E : R E T U R N 
2 0 3 I N P U T " D r i v » x " | d i L O A D • " « " | d ; n « C O D E c , l x R E T U R N 
3 0 0 C L E A R 2 4 9 9 9 s L O A D " D R A W C O D E " C O D E x R A N D O M I Z E U S R V A L " 2 3 3 6 0 " x R U N 

Paul Rhodes and an 
advanced draw program. 
— 

There are two memory-stores for pictures, so 
that you can save a picture at any stage in 
development, then recall it i f you have messed 
something up. To save a screen, press Caps 
Shift and I. To recall it later, press Caps Shift 
and U. The long-term store will retain the 
picture until you store something else over it, 
but Fi l l , Line and Circle all copy the scrccn 
into the temporary store so that you can undo 
their operation i f needs be. 

This can be especially important with Fill as 
you might find that you have left a gap in the 
shape to be filled, and fill in more than you 
want to; or you may decide you have chosen 
the wrong pattern. 

There is a text mode 
For putting text and UDGs on the scrccn, 

there is a Text mode, selected by pressing T. 
Type in text as normal, except that capital 
letters are unshifted and lower case shifted, 
using Caps Shift with the keys 5-8 to move the 
cursor around the screen. Graphics mode is 
selected with Caps Shift 9, which will change 
the appearance of the cursor and display 
" G R P H " under "Tex t " in the information 
window. 

The information window now needs some 
explanation. The two numbers at the top are, 
of course, the cursor coordinates. They follow 
the normal practice of defining (0,0) as the 
bottom left corner of ihc part of the screen 
normally available to Basic. The bottom two 
lines arc assigned negative y-coordinates. The 
second line of the window will display the mode 
- Set, Res, XOR, Skip or Text - and "Fo " 
which signifies that "Follow mode" is in 
operation — this will be explained later. 
(continued on next page) 

Listing 2. 232721 73 64 7A 64 7F 64 69 6A - 8 7 7 
230001 20 OO 4D 4E 42 OD 4C 4B - 4 1 7 2 3 2 8 0 i 0 0 OO OO OO E6 66 82 73 - 6 2 7 
25008 i 4A 48 30 4F 49 33 39 SO - 6 0 0 232881 

232961 
S t 67 70 6 3 03 66 OO 00 - 7 1 0 

230161 39 38 37 36 31 32 33 34 - 4 2 4 

232881 
232961 87 73 E4 7 2 BA 66 C2 66 - 1 1 7 6 

25024t 33 31 37 43 3 2 34 41 3 3 - 6 0 4 
23304> BE 66 C6 66 OO OO AB 66 - 8 6 3 

230121 44 46 47 01 3A 38 43 3 6 
60 

- 3 4 1 2 3 3 1 2 i 
233201 

A8 66 AD 66 A8 
AB 

66 AB 66 • 1 0 9 2 
23040 i FT 00 60 6E 6 2 

69 
0 0 6C 

3 6 
60 -BOO 

2 3 3 1 2 i 
233201 A8 6 6 AO 66 

A8 
AB 66 AS 66 • 1092 

230481 6A 68 70 6F 
6 2 
69 73 79 00 • 7 7 6 

233281 AO 66 90 60 A2 60 A7 60 - 1 0 8 6 
230S6: 09 0 8 07 0 6 0 0 OO 0 0 00 - 3 0 

733361 0 0 00 0 0 00 AC 60 DA 66 - 6 0 1 
230641 03 71 77 63 72 74 61 7 3 - 7 8 0 

2 3 3 4 4 i B1 60 IS 6F CO 67 0 0 00 - 7 1 3 
2S072i 64 66 67 OO 7A 78 63 7 6 - 7 6 4 233321 86 

11 
60 BB 60 CO 6D AS 6A - 1 1 3 9 

230801 20 00 2E 2C 2A OO 3 0 29 - 2 8 1 
23360> 

86 
11 OO EO ED 53 2E 77 CD - 9 3 1 

2S088t 20 3E 22 38 7F 50 38 3F =638 
23368 i OB 

7 6 
70 ee 3 2 38 76 32 F6 - 8 2 1 

2309&I 29 28 27 26 21 40 2 3 24 - 3 2 6 
23376> 

OB 
7 6 3E 10 32 20 77 C9 EO - 8 3 6 

23104 i 23 2 0 20 20 5C 3E 7E 7C - 3 0 3 
23384 t 73 FE 76 31 0 0 EO CO 3A - l o s s 

231121 3C 78 70 OO 3A 6 0 3F 2T - 6 0 4 2 3 3 9 2 i 63 ED 7B FE 76 C9 3A F7 - 1 3 3 7 
231201 o o 00 00 0 0 DC 66 99 73 - 3 9 4 234001 76 0 3 FE CD 00 6B CO 2E • 1139 
231281 31 67 88 63 03 66 OO OO - 7 3 4 234081 67 CO 30 67 CD 26 64 CO • 1 0 2 0 
231561 OO OO OO 0 0 BA 66 C2 6 6 - 3 8 4 2 3 4 1 6 i 04 74 3A 23 77 E6 08 20 - 6 0 4 
231441 BE 66 C6 66 OO OO 7E 66 - 8 2 0 2 3 4 2 4 : 0 9 3A 20 77 A7 CC 2E 67 - 7 3 1 
2 3 I 3 2 i 7E 66 7E 66 7E 66 7E 6 6 - 9 1 2 234321 18 £7 CO AA 67 OD 21 8E - 1 1 7 3 
231601 7E 66 7E 66 7E 66 7E 66 - 9 1 2 2 3 4 4 0 i 63 CO 36 68 A7 28 CF FE - 1 1 6 2 
231681 7E 66 80 6 3 9 2 6 3 97 63 - 9 6 9 23448s OS Ol FF OO C8 F3 CO OO - 9 2 4 
231761 OO OO 8 0 71 9C 63 63 6 0 - 7 0 6 234361 68 00 21 94 6 3 CO 3 6 6 8 - 1 0 0 3 
23184> A I 63 OO OO BC 67 00 OO - 3 3 3 234641 C I 4F C3 CO 0 0 68 00 21 - 1 0 4 8 
231921 06 63 AD 63 BO 63 0 0 OO - 8 1 6 23472« BC 6 3 CO B6 68 CD 62 68 - 1 1 3 7 
232001 00 0 0 OO 00 E2 66 B2 73 - 6 2 3 234BOi C I C9 4F C9 0 7 0 3 4£ 41 - 8 2 7 
232081 31 67 69 63 D3 6 6 E6 7 3 - 1 0 3 0 234881 40 43 3F 27 11 0 7 3 3 41 - 4 2 0 
232161 BC 73 C8 72 37 70 73 70 - 1 0 2 9 234961 36 43 V 4C 4F 41 44 27 - 3 2 9 
23224 i F8 6F FE 6F OO 0 0 7A 66 - 9 4 8 233041 33 44 47 20 41 3 2 43 41 • 3 3 7 
232321 7A 66 7A 66 7A 66 7A 66 - 8 9 6 233121 27 46 49 4C 4C 20 SO 41 - 3 1 1 
23240 i 7A 66 7A 66 7A 66 7A 66 - 8 9 6 23320 t 34 34 43 3 2 4E 3 3 27 3 3 - 6 0 2 
23248t 7A 66 3C 64 61 64 66 64 - 8 1 3 23328 i 43 32 45 43 4E 27 18 OA - 4 3 8 
232361 OO 0 0 OO OO 68 64 39 t o - 3 7 3 233361 4F SO 34 49 4F 4E 3 3 2 7 - 3 9 5 
232641 70 64 F t 6E CO 67 OO OO - 8 7 1 2 3 3 4 « i 43 44 49 34 20 3 0 49 43 - 3 4 6 

2 3 3 3 2 i 54 3 5 3 2 43 27 33 41 56 - 3 9 3 
2S360 I 45 20 34 4F 20 54 41 SO - 3 2 3 
233681 45 27 4C 4F 41 44 20 46 - 4 9 8 
233761 52 4F 40 20 54 41 30 43 - 3 6 8 
235841 27 3 3 41 3 6 43 20 34 4F - 3 3 7 
2 3 3 9 2 i 20 40 49 43 32 4F 44 32 - 3 6 0 
2S600I 49 5 6 43 27 4C 4F 41 44 - 3 3 3 
236081 20 46 32 4F 4D 20 40 49 - 3 2 2 
236161 43 5 2 4F 44 3 2 49 3 6 43 - 6 0 6 
23624 i 27 4 5 58 49 34 20 SO 32 - 3 4 7 
2 5 6 3 2 i 4F 47 32 41 40 2 7 21 20 - 4 7 8 
23640> 62 3A 28 77 A7 28 09 21 - 5 6 4 
256481 70 6 2 3D 28 0 3 2 1 CO 62 - 6 3 7 
236361 00 21 20 77 06 08 DO 7E - 7 7 4 
736641 OO 06 OS I F 38 OA 23 23 - 1 7 8 
236721 10 F9 DD 23 OD 20 EF C9 >1006 
236801 3C 23 3 6 7A B3 CO 21 2E - 7 9 3 
» 6 8 8 i 67 c s ED E9 I t FF FF 18 - 1 3 3 1 
256961 21 11 OO FF 18 1C 11 01 • 3 7 3 
23704« FF 18 17 I t FT OO 18 12 - 6 1 6 
2S712» 11 01 00 18 OO 11 FF 01 - 3 2 8 
237201 18 08 11 OO O l 18 0 3 11 - 9 4 
2 3 7 2 8 i O l 01 2 1 94 6B E3 ED 48 - 8 2 9 
237361 2E 77 79 E6 I F 8 3 FE 20 - 9 6 4 
237441 DO 7B 81 4F 7A A7 28 I I - f»ir. 
257521 FE O l 28 12 79 06 20 4F - 7 S 9 
2S760I 30 07 78 D6 08 47 FE EO - 9 4 6 
757681 08 ED 43 2E 77 C9 0 8 79 - l O l S 
257761 C6 2 0 4F 30 F4 78 C6 0 8 - 9 2 7 
237841 47 E6 18 FE 18 20 EA C9 - 1 0 7 0 
237921 78 07 07 07 AA £6 0 7 AA - 7 2 1 
758001 07 07 07 AA E6 F8 AA C9 -104O 
258081 37 07 07 AB E6 EO AO 5F - 9 9 2 
258161 7A 37 I F 37 I F 37 I F AA - 3 3 0 
258241 E6 FB AA E6 F8 37 C9 7C - 1 3 3 0 258321 OF Of OF E6 03 C6 3 8 67 - 6 6 7 

738401 C9 2 2 2A 77 24 7C E6 07 - 7 9 3 
7 5 8 4 8 i CO 7D C6 20 bf 38 OO 7C - 8 4 3 
238361 06 OO 67 C9 7C 2F E6 18 - 9 3 1 
258641 CO 2A 2A 77 C9 22 2A 77 - 7 9 1 
238721 23 7C 2F E6 07 CO 70 06 - 9 7 6 
2SOOOI 20 6F 38 E8 7C C6 0 8 67 -B64 
2S888 i C9 70 07 07 07 AC E6 07 - 7 3 6 
250961 AC 07 07 07 AC E6 FB AC - 1 0 1 3 
2 5 9 0 4 I 37 C9 OC CD 00 7D 3C —904 
759121 E6 I F 28 02 2C C9 OD CB - 7 6 4 
259201 OO 37 C9 OD CB 00 DO 70 - 8 0 3 
2 5 9 2 8 i 30 2F E6 I F 28 02 20 C9 - 6 5 7 
259361 OC CB 08 37 C9 7D E6 EO • 1038 
259441 6F 70 C6 20 6F DO 7C C6 - 1 1 0 7 
239521 08 67 2F E6 18 CO 26 40 - 7 0 6 
239601 C9 2A F8 76 22 FA 76 C9 - 1 2 1 2 
259681 CD F4 66 ED 48 FA 76 CO - 1 4 3 6 
239761 97 69 CO 93 69 CO 16 67 • 1043 
259841 20 F1 CO OA 6 7 C3 OO 6B - 9 0 6 
259921 11 OO OO 18 26 11 FF FF • 6 0 6 
260001 18 21 11 OO FF 18 1C 11 • 3 9 8 
260081 O l FF 10 17 I t FF OO 18 - 3 9 9 
260161 12 11 O l OO 18 OO 11 FF • 3 4 3 
260241 O l 18 0 8 11 OO 01 18 0 3 - 7 8 
260321 11 01 01 C I ED 48 F8 76 —890 
260401 CA 38 76 E6 40 28 OE 7B • 7 0 6 

- 260481 Eh I F 07 07 07 3F 7A E6 • 7 2 9 
260561 IF 07 07 07 37 78 02 FX - 6 4 3 
260641 CO OO 47 7» 07 CO 12 OF - 8 3 7 
260721 81 CB 12 00 CB 1A 17 AA - 7 8 0 
2 6 0 8 0 I E6 01 CO 08 4F 2A F8 76 - 9 1 8 
260881 ED 43 FO 76 40 44 CO E6 - 1 2 3 0 
260961 69 C3 00 69 79 07 07 07 =547 
261041 A8 E6 C7 A8 07 07 6F 3A - 9 4 8 
261121 38 76 E6 40 20 16 78 A7 - 8 1 2 

(continued on next page) 
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(listing 2 from previous page) 2 6 * 3 * 1 
7 * & * 4 | 

7E 
0 * 

£ 6 
1 0 

BF 
7A 

83 
3 3 

7 7 
SF 

2 3 
OD 

1 0 
TO 

F 2 
EA 

- 1 1 3 8 
• *OI 

7* 1TO. IF 3 7 I F 87 I f AO C* F8 • 9 * 1 2 * * 7 2 l C9 CO 8 * 60 OD 7E OO 0 * • 1 2 3 3 
7 6 1 7 8 1 AD A7 79 E * 07 s c CD 48 • IOOI 7 * * 8 0 . 04 47 40 ts CO 67 * 6 CI -IOOO 
T 6 1 3 6 I » 7 * 47 C9 78 07 07 KC • 8 2 1 7 6 * 0 8 ) CO 3 9 * 3 CD 3 9 * 3 ES 79 • 1 1 4 0 
7 * l 4 4 i 38 C* 0 3 EC SO * 7 CO 48 • 1 0 * 2 7 * 6 9 6 1 9 0 CA 30 CO 7 3 68 2C CO - 1 0 6 7 
7 * t S 2 l 38 7 * 0 * OO C9 SA 38 7 * - * | 9 767041 67 AO CI 1 0 CC C9 CO 31 • 1 1 3 * 
7 * 1 * 0 1 » C* 3 3 3 8 7* CO 3 t • 1 1 * 0 ? * 7 | ? | AO CS CO 74 * 7 CI 89 DO • 1 3 1 9 
76161 1 : * * r i 3 2 38 7 * C9 79 07 • 8 9 9 767TO 1 1 8 F 7 SC 47 OO 00 2 3 00 -OrtV 
2*17*1 07 07 M C * C7 A8 07 07 • 7 9 3 7 * 7 7 8 i 7E OO FC 27 c a CO 7T 68 • 1 0 4 2 
7610*1 *F TA 38 7 * C* 40 TO 18 • * 9 9 7*7 3 * 1 1 8 F 3 CS ES 6» 7* OO 79 - 8 8 ' 
7 6 1 9 7 1 78 * * 07 OF o r OF A8 C* • 8 1 6 7 * 7 4 4 l 79 29 1 1 OO 3C 1 9 E8 CI -A44 
76 TOO. F8 « e * 7 79 C6 07 SC 47 • 1008 2 6 7 3 2 1 CS CD nt 68 73 CD E7 64 • 1 2 3 4 
?6708I 3£ F t OF 1 0 FO f t 48 38 •971 7 * 7 * 0 I oe 77 o e Et 2C CI C9 0* -BO* 
7 * 3 1 * 1 7* 47 C9 70 07 0 7 EC F8 •1010 7*7*8T 0 8 IA 77 74 1 3 1 0 FA C9 • * 7 3 
7*274I E * 0 3 cc rn *7 ID *B 38 •1193 

•374 
7 * 7 7 * 1 OA 08 4 3 4C 43 41 32 27 • 4 1 * 

7 * 3 3 2 • 7* C9 OC OL 1 8 07 OC OO 
•1193 
•374 7 * 7 8 4 i 4C 4$ *». 43 2 7 3 3 43 3 2 • S 7 S 

7 * 7 4 0 i CS CO 7F * 7 CI 47 F t OO • 1 1 9 8 767971 4 3 43 41 27 41 34 34 3 3 - 3 7 0 
7*7481 a OC 0 * 09 2F 00 O* ft •404 2 * 8 0 0 1 27 47 4 F 34 40 27 3 0 4* • A 7 0 
2*7%*I TO Ot en 08 18 OA O* F8 •3S3 7*008I OO OD 4E 0 1 04 04 2 1 OO • 3 4 1 
7*2*4 • OO TO OS 07 07 07 O* C7 • 3 7 * 7 * O I * i 40 3C 7 0 08 3E 2 3 CO 7 2 -AA7 
7 * 7 7 3 . 4F 3A 3C 7 * A9 AO A9 3 3 •8*3 7*8741 68 1 0 F9 CO 3 3 *3 3C 23 • 8 3 7 
7*700. 3C 7 * C9 CO TF * 7 6F 2* •9*3 7 * 8 3 7 1 CO 7 2 68 3E 47 OO 00 4* • 8 3 3 
767881 OO I I CD 7 * 19 7C 32 2D • * I B ?*840I OO 3 £ 3 0 CD 7 2 68 1 0 F9 - 707 
7 * 2 9 * 1 77 C9 O* OO t e OA O* 0 1 • 3 * 7 . 7 * 8 4 8 1 3C ; o 0 8 3C 2 3 CO 7 7 68 •707 
7 * 3 0 4 . IB 0 * 0 * 0 2 IB 0 2 0 * 0 3 • 73 7*83*1 CO 3 3 * 3 00 TO EO DO 4* • 9 3 1 
7 * 3 I 2 i ZA 38 76 A8 t * FC A» 32 • 1 1 0 3 7B8*4I OO 04 04 V 2 3 CO 77 68 - 378 
7*3TOl 38 76 C9 CO A* * 7 O* 40 •933 7 * 8 7 7 i 1 0 F9 3 1 4 2 40 00 2 3 C9 - 8 8 3 
?*37HI 1 0 OC 0 * 00 18 OA 0 * 04 • 2 1 * 7 * 8 8 0 1 3A 38 7* C* TO C4 97 *9 •949 
7 * 3 3 * 1 1 8 O* 0 * 10 18 0 2 O* 0 8 • 9 2 7 * 0 0 8 l 3A 38 7* c* 04 CA C* *9 • 9 7 4 
7*5441 IA 38 7* AO 3 2 38 7 * C3 - 82S 7*89*1 CO 2 3 *9 D8 CD 37 *9 08 • 1 1 7 4 
7 * 3 3 7 . 94 68 OO OO 3A 38 7 * 3 * •332 7690*1 SA 38 7* E * 08 CA OS 6A - 786 
7 * 3 * 0 . F* 7 * *7 2 2 F 2 * * F * 08 • 1 0 9 9 7 * 9 l 2 i CS 2 0 *A 2A TF 77 CO 2 1 • 791 
265*8I 3 2 F * 7* 7 0 F* 8 0 3 3 38 • 1 0 2 3 769TOI AS 70 07 07 07 E* FB 3F • 8 7 0 
7*37*1 7* C9 2 A F 2 6 * 7D 32 38 •939 2*9281 79 9 3 38 3 0 0 7 *f o r OF •3 TO 
763841 7* 7C 32 F6 7 * C9 3E f t • I I 7 J 2 * 9 3 * 1 or OF C * IF TA 38 7* BO •696 
7 * 3 9 7 i OF! Ft r * CI 47 3E 7F BB • 1 4 2 3 2 * 9 4 4 i 30 42 7B 9 2 38 3C BC SO • 7 3 4 
7**OOi FC F * E 2 AO 47 3C 81 08 * 1 5 * 7 • 7 * 9 3 2 1 38 07 47 3A 3 8 7* E * o e •AIO 
76*04) I »t F6 CO AO 3C C9 CO 3A •1408 2*9AOI C8 CB 00 CB 0 1 A7 C9 3A - 1 0 3 3 
7 * 4 t * i 60 CO 04 7* CO 9 3 *9 CO •1094 2 * 9 * 8 i FA 7A C * OO CO CS TA 0 2 • 1 0 3 3 
7*474I 1 * * 7 CO 10 F 1 CO 

69 
3A *B •9 * 0 2*97*| 74 CO 3 1 *3 70 92 38 19 - 8 0 7 

2 *4 3 7 • CD 0 4 74 CO 9 3 
CO 
69 CD 1* • 1 0 0 9 3*9841 FC 2 0 30 I S 70 C * IF 07 - 740 

7*440I * 7 » CO F * * • C3 CF •1343 2*9971 07 0 7 *F 79 93 38 CO FC • 9 7 9 
7*448I 68 00 2 1 6A 67 CD rrs • 1 0 * 1 2 7 0 0 0 . 38 30 0 * CD 99 7 3 CI 3 7 • 8 3 3 
7*43*1 CO * 2 6 8 CO 74 * 7 rrs • 1 0 9 3 2 7 0 0 8 i C9 CI A7 C9 3A 38 7 * C* • 1 2 2 7 
7*4*4I 30 F9 3 2 F7 7* 03 FE C3 • 1 3 7 3 7 7 0 1 * 1 80 3 7 CO CO * 3 8 0 CD 1 * • 1 0 1 3 
2*477, OO 68 0 9 0 3 42 4F 3 2 44 •427 2 7 0 2 4 . 7 3 3 7 C9 ED «B FB 7 * CD • 1 2 8 8 
76*001 4 3 3 2 3F 27 CD CF 68 CO - 977 2 7 0 3 2 I SB 38 7 * 3A F * 7 * E* 04 -924 
764881 7T * 7 F t FF 28 F* C9 CO • 14*3 270401 CT or 70 78 CC 2 0 C* FC • I404 
7*496 • 48 7 3 77 7 8 F * TO 0 * 00 - 6 3 3 770481 FA 0 1 3 3 38 7 * D3 3C 3T - 0 1 2 
7 * 3 0 * . 0* 04 30 FC 78 FC 0 * DO •913 7 7 0 3 * 1 32 3C 7* CS CO o e * 9 CI •93* 
7 * 3 1 2 . 0 * 08 79 F * 2 0 OF 0 3 SO • 484 7 7 0 6 * 1 01 3A 38 76 A» C* FC A8 • I 2 A 8 
7 6 3 TO i r c 78 FC 0 * 30 0 3 st tr • LOOO 3 7 0 7 7 1 V ED 3 3 38 7 * C9 CO 3 7 •1003 
7657111 C9 FC OA DO AF C9 3A F* -13*1 770801 69 OA CO f 4 * 3 79 E * 40 - 1 7 8 * 
7 * 3 ! * > 7* or OO 3F 1 7 3 2 F* 7* • 8 4 | 2?OOOi 2 0 2 3 3E FE OF 1 0 FD 47 • 7 3 7 
76344. 2 1 OO F8 I I OO FB 0 1 00 • 3 3 0 7 7 0 9 * 1 7t C8 41 20 Ot AO C8 *9 • 8 * 3 
7*332T 0 3 to BO C9 0 * 0 1 1 8 0 3 • 6 SO 3 7 I 0 4 . TO 0 3 A© 2F 77 C9 C3 CD • 9 7 1 
7 6 3 6 0 1 o * 07 SA 38 7* E* 40 CO • 729 7 7 1 1 2 1 St 66 CD EF * 9 CI C9 79 - 1 7 2 8 
7*3*81 3A F6 7* 2 1 00 bB C3 C * • 1 0 3 4 ? 7 l 2 0 t c* «o 28 E4 3A 3C 7 * 47 • 8 6 "J 
7*37*1 Ol TO 0 3 C3 2 1 OO F8 I I • 7 3 V 2 7 1 2 8 1 7E CB 41 20 01 or CD 49 •878 
7*38* J OO F 8 Ol OO 0 3 ED BO SA • 7 2 * 7 7 1 3 * i TO 0 1 AO 77 C9 CO F4 *3 • 1 0 7 1 
2*3971 r* 7 * FA Ol 3 2 F * 7 * CI • 1 3 1 0 2 7 1 4 4 . 79 C* 40 2 0 OF 3C rt or •AA3 
76*OOi OS TO 2* 7 1 0 1 FB I I 0 2 • 3 7 * 2 7 1 3 2 . 1 0 FO 47 CO 08 * 9 47 CO • 1 1 4 7 
2**OOi ro 3 * 38 78 3 * 78 0 1 . IC •*o* ? 7 | * O i r i 6* 70 C9 70 c* OC tr • 1 3 4 2 
7 6 * 1 * 1 00 CO BO 3 3 ED AO 7 1 0 0 • 8 9 1 37l*8i CO F 4 * 9 2 3 77 I t TO 00 • 7 3 7 
2 6 6 7 * 1 0 1 IF OO CO BO 2 1 00 > 8 • / 2 * 2 7 1 7 * . 1 9 . .77 TO 77 C9 CO F4 *s - 1 0 3 9 
2 * * 3 2 . t l 40 RO 01 CO 0 2 EO 80 • 9 3 7 2 7 1 8 4 1 79 C * 40 TO 1 3 3C IC OF • 3 7 3 
7*6*0. C9 71 00 F 8 I I OO *o 0 1 • 3 * 4 2 7 1 9 2 . 1 0 FD 47 CD DO * 9 OA 0 3 • 8 7 3 
76*481 1 8 1 0 7* C6 a r 87 77 2 3 • 9 1 9 2 7 2 0 0 1 4 F CD F 1 6* 71 1 0 FA C9 • 1 2 0 3 

2 7 7 0 8 . 70 E6 9C *F CO F 4 * 9 0 1 • 1 1 7 7 7 7 7 3 7 . 2 4 Ct 1 0 EE CO F 1 A* CB • 1 2 * * 
7 7 7 1 * 1 0 3 OO 3 0 3 4 1 3 SC 04 CS - 4 9 * 7 7 7 * 0 . CI CO Ft *4 CB CI 1 0 CI - 1 4 0 8 
7 ' 7 2 * i CD O O DI 2 1 2 0 0 0 1 9 EB • 9 4 7 2 7 7 6 8 : C I Et CO E 7 64 C * AO 3 7 • 1 399 
2 7 2 3 2 . 0 3 0 1 04 OO 30 2 0 P I 0 1 • 7 A 1 2 7 7 7 * 1 30 t l CO E 7 *4 CB 38 CO • 1 3 1 A 
272401 C9 00 2 1 98 AO CO SA Ml • 1 1 0 6 7 7 7 8 4 . so CH 38 CB 2 1 CB 2 1 CS . 9 8 * 
2 7 2 4 0 . 2 1 0 0 60 ES A7 C8 30 2 0 • 8 3 0 7 7 7 9 7 1 OS C3 41 IA 77 2 3 77 7 3 -04 1 
2 7 2 3 * . 0 * 30 TO I I CO 00 *A 2 1 -A09 7 7 0 0 0 . 77 3 ! 7 7 23 1 3 1 0 F4 OA - 3 9 3 
7 7 2 6 4 . 0 0 EO 1 1 0 1 CO 0 1 FF 1 7 - 7 4 3 77800I OS CI C3 1 1 2 0 OO CD 19 • 7 3 4 
2 7 2 7 2 . 3 * OO ED 80 C9 2 1 OO FB • 949 7 7 8 1 * . ( S Cb O* OO CD BO CO SO • 1 1 4 2 
2 7 7 8 0 1 1 1 Ol FB 3A SC 7A 7 7 0 1 - 6 7 7 7 7 8 7 4 . CI CI IO EE 1 1 20 00 19 - 7 4 * 
7 7 2 8 0 : FF OT ED BO 3A FA 7 * T6 - 1 3 2 2 7 7 8 3 7 . CB CI 09 EB CI 10 DO C9 - 1 2 9 0 
7 7 2 9 6 : FC 3 2 F * 7 * C9 DO 2 1 EE • 1 3 * 1 778* 1 1 , C3 0 3 CS CS E3 0 3 CS 41 • 1 3 7 2 
2 7 3 0 4 . *A CD 3 * 68 2 1 OO 68 CS <883 778481 0 3 CS IA *» OA 04 AF CB • 9 0 3 
5 7 3 1 2 . A7 CB 30 78 OA 30 28 1 3 • 3 9 4 7 7 0 3 * 1 0 1 1 7 1 7 IO FA s r o r B3 • * 0 2 
773TO: CD CB *A 2 1 OO CO Ol OO - 7 7 2 7 7 8 * 4 1 77 7 3 O* O* «r CB 01 1 7 - 3 * 6 
7 7 3 7 8 . 1 8 7f 3F 77 2 3 08 78 81 - * 3 9 7 7 8 7 2 . 1 7 IO FA 3F OF B3 77 2 3 • 7 3 7 
2 7 3 3 A 1 3 0 F7 C9 CD A* A7 2 1 OO - 9 8 7 778801 CI 01 IC 1 0 DD CI 3 0 34 • 10*7 
2 7 3 4 4 1 F8 Ol OO OS 71: 3F or o r V J O S . 7 7 8 8 8 . 14 CO 2 1 CD 80 CI CD Ft • 1 3 * 0 
77.3371 o r Alt C * 07 AD 3 7 78 07 - 8 1 1 2 7 8 9 * . *4 CO CI 34 CO F 1 A* CI • 1 3 3 3 
7 7 3 * 0 . 07 07 AA E * 30 AA 7 7 2 3 - 7 9 4 7 7 9 0 4 . IO CI CI CI CO C7 6* C * • 1 3 * 1 
7 7 3 * 8 1 OB 78 • 1 TO C 7 CO OA 08 • 790 7 7 9 1 2 . AO 3 7 s o CI CD C7 A* JO • 1 2 2 1 
7 7 3 7 * 1 49 4E 3 * 4 3 3 2 34 27 4E - 3 0 9 779TO1 OF or or c * IF 47 CS CS -803 
7 7 3 8 4 : 4»" 4C 4 3 27 3 3 4 3 3 7 4 3 - 3 * 6 7 7 9 7 8 1 0 3 41 CS 0 1 2 0 00 I A 77 -&3S 
7 7 3 9 7 . 43 4E 27 41 3 4 34 3 2 2 7 • 3 4 0 7 7 9 3 * . 0 9 77 2C 7 7 CO 4 2 77 2C • 7 3 7 
7 7 * 0 0 . 4 2 *F 3 4 48 27 3A 38 7A - 3 7 S 7 7 9 4 4 . I C CI 1 0 EC CI oe 20 09 - 7 3 3 
774061 E * Df 3 3 38 7A 47 E6 04 • 9 8 3 7 7 9 5 2 . EB CI Ot 40 09 CI 1 0 DC •978 
774 1*1 7 8 1 4 7 8 2 1 0 0 4 0 CD SB -*OS 7 7 9 A 0 . C 9 7 A 7 T 7 7 CO 3 1 A S 7D • 8 7 7 

7 7 4 2 4 1 2C 77 CD 4 D 3 8 7A C * 08 - 0 « 9 7 7 9 6 8 . 0 7 0 7 07 C * F B 3 F 3A 38 - 7 1 1 
7 7 4 3 2 1 CM CO *C C 3 3 * AC 2 1 OO • 8 9 2 7 7 9 7 * 1 7 * 7 1 2 0 1 8 C A 08 2 0 01 • 4 7 8 

2 7 4 4 0 1 C O I I 0 0 40 0 1 OO IB CD • 3 7 0 7 7 9 8 4 1 2 9 1 9 CO « • F B 7 6 2 2 F O • 1 0 2 * 
2 7 4 4 8 1 BO C9 3 A 3 B 7 A CA 14 F C • I I I * 7 7 9 9 7 1 7 6 3 A 38 7 8 CA TO C B C3 - t o t o 
2 7 4 3 * 1 1 0 C O 7 A 7 1 7 7 CO C7 6 4 • 9 3 1 TOOOOi 97 8 9 C9 t o 4 8 r o 7 A SA - 1 1 9 3 
2 7 4 * 4 1 CS 3A 3 7 7* 77 3A 38 7 * « 8 1 4 780081 3b 7 6 E 6 O O 711 i * 79 06 • 8 1 0 
2 7 4 7 2 . E * o e 0 1 or O O 28 0 3 0 1 - 2 9 8 780IA1 IF 3 0 Ol A F CA F B *# 78 • 9 3 2 

2 7 4 8 0 : 0 7 00 3 0 3 4 1 3 C D 8 0 CI - 8 4 1 78074: D6 1 7 30 01 A F C * F B • 7 - 1 0 1 0 
2 7 4 0 0 : 3A 38 7 * E * o e Ol I O 0 8 - 3 0 1 28032. 1 8 1 7 7 9 06 3 F 3 0 0 1 «r • * * * 
2 7 4 9 * 1 2 0 03 01 O B 0 3 C S CS I I • 3 0 0 7 8 0 4 0 . E * F8 4 F 78 D A T F 30 0 1 •987 
7 7 3 0 4 1 TO O O C B 1 9 C B 0* 00 CD • 770 7 0 0 4 0 . AT CA r 8 4 7 C O 70 66 2 3 • 1 1 1 0 
7 7 3 1 2 . DO C I I I 3 0 O O 1 9 CI I O -AB4 7803*1 7 1 77 C3 9 4 AO 1 1 FF FF • 1 1 4 2 
7 7 3 T O . CC 3 A 3 7 7 * 4 F CA 03 A 9 - 9 1 * 7 0 0 * 4 1 IB 7 1 I I OO F F I B IC I t - 3 9 8 
7 7 3 2 8 . c * 0 7 A 9 0 * OO C* SF 3 2 - 9 7 1 7 0 0 7 2 . 01 F F ID 1 7 II FF 00 1 0 - 3 9 9 

2 7 3 3 * . 3 7 7 * A F C9 3A 38 7 * CA • 1 0 1 4 TOOOOl 1 3 1 1 0 1 0 0 IO OO I t F F • 3 4 3 

7 7 3 4 4 . 08 0 1 1 0 * o 28 0 3 0 1 0 8 • 1 7 3 7 0 0 0 0 1 0 1 1 0 OO I I 00 01 I B 0 3 • 7 8 

7 7 3 3 7 s 30 CO 43 38 7 A 1 0 3 8 2C - 9 0 0 7 0 0 9 6 1 II 01 01 3 1 0 0 * 8 C3 O S • * I 2 
7 7 3 * 0 1 7 7 » B C * IF 3D 8 1 F E 2 0 • 9 7 9 TO 1 0 4 1 » 3 8 7 * CA 40 28 72 7A - 8 0 3 
7 7 3 * 8 . 38 07 7 B E * CO C * 2 0 9 1 - 1 0 1 3 2 0 1 1 7 . A7 7 8 38 F 3 F 3 60 2 1 OO • 8 9 3 

7 7 3 7 * . 5f CO C O 6 4 BO 30 F t C O - 1 2 3 7 2 0 1 2 0 . F 8 1 1 OO 7 7 01 2 0 00 ID • * 3 4 

7 7 3 8 4 1 20 0 * It C O 9 0 CO DO 6 4 • 9 7 3 2 0 l 2 0 i B O 1 1 OO FB Ol C O 0 2 E D •90S 
2 7 3 9 2 1 CD 3 3 TE 77 C3 OO 6 B CO • 1 0 0 3 7 8 1 3 * 1 8 0 2 1 OO 77 01 2 0 OO ED •398 
77*OOR or AC CD F * A 8 CO IC AC • 1 0 3 2 2 0 I 4 4 . 80 IB IB 3 1 FF F A I I I F - 0 1 3 
27AO0. CB C D F6 6 0 3A 2 0 77 3 7 - 1 0 3 4 2 0 1 3 2 . 77 01 20 00 CO DO I t FF • 8 * 3 
2 7 A I A . c * F O 32 TO 77 A A 3F 3 A - I 0 0 7 TOIAOl FA 01 CO 0 3 CO BO 21 I F - 9 * 7 
77A741 77 77 3 7 t * FC 3 2 2 7 77 • 9 3 7 2 0 1 * 8 . 77 0 1 70 OO CD O O 01 > B - 9 0 3 
2 7 * 3 2 . M 8 3 3 7 78 77 C9 CO 9 3 • t i l l 7 8 1 7 * 1 87 CU F 2 28 * c 2 1 01 FO • 1 0 * 4 
7 7 * 4 0 . 6 9 3A ?D 77 A7 CB A F 1A • 0 * 3 781841 I I 00 F8 06 1 0 C S I A 0 1 - 3 1 9 
2 7 * 4 8 i F * 7* E 6 04 78 0 3 7A 2C • 7 2 7 70197. IF 00 EO BO 1 2 2 3 1 3 CI - 7 0 9 
77*3*: 77 10 FE 7 0 TO FB C9 2 1 - 9 3 1 TOTOOL 1 0 F 3 C9 7 1 FE FA I t F F - 1 2 * 9 
27*64. TO 77 1 1 71 77 Ol 0 7 OO - 3 2 8 78TOO. FA O* 18 CS I A Ol IF 0 0 - 3 3 3 
77*77. 3* IF ED 80 2 1 TO 7 7 0 1 •*83 7 8 7 1 * 1 CO B E 1 2 1 8 7 8 CI I O F S • 9 * 1 

77*OOi F C 7F IE OO CD 78 TF A 6 • 9 8 1 7 0 7 7 4 1 C9 7 A A7 7 8 S S F 2 71 * c • 1078 
7 7 * 8 8 1 77 8 3 SF 73 C8 08 38 F4 • 9 3 9 7 8 7 3 7 1 3 1 00 EO I I OO 7 7 Ol 20 - 4 2 6 

7 7 * 9 * 1 78 37 70 77 A7 C9 E S 0 3 • 1 1 4 2 7 8 2 4 0 . OO ED 80 2 1 00 C I I I 00 •6SB 
2 7 7 0 4 . CS CS 03 CS * I CS OS I A - 1 3 3 7 782481 CO CS 01 7 0 0 0 CD 80 DI • 1 1 0 8 

7 7 7 1 3 . 4F O* 04 CO 1 1 9 F V CO • 7** 2 0 2 3 * 1 6 8 * 2 CO F 1 * 4 2 0 F 2 2 1 • 1038 
7 7 7 T O . I I 9 • A* CA or A D 77 7 3 - 9 1 7 2 8 2 * 4 i OO 77 0 1 TO 0 0 CO 80 18 - 3 8 9 
2 7 7 7 8 1 10 F 1 DI 1 3 CI IO CA C I - 1 1 4 9 2 0 2 7 3 . 37 21 FF F 7 I t IF 7 7 01 • 742 
7 7 7 3 * . O* 03 CS e s 30 3 4 1 4 O* - 6 3 8 7 . 1 TOO: 20 OO EO BO I I F F F 7 2 1 • 1 0 0 3 
7 7 7 4 4 . OO CB 71 CI' 21 CO 80 CI • 1 1 t o 707801 FF FA CS Ol TO OO ED B 8 • 1 1 8 4 

(continued from previous page) 
The third line displays the cursor mode — 

SCRN or ATTR for the normal cursor, GRPH 
or nothing for the text cursor — and the magni-
fication — so far, always 1. Along the bottom 
are the paper and ink colours and bright and 
flash settings — a bright B appears for Bright 
I , a flashing F for Flash 1. The window can 
be turned ofTand on with Caps Shift N , and 
it can be moved by pressing N. This is normally 
unnecessary as it moves automatically i f you 
move the cursor over it. So as to be noticeable 
at all times when switched on, the window 
selects black or white paper to contrast with the 
paper colour underneath it. 

One of the most important and useful features 
of the program is the magnifier. This allows 
you to magnify part of the screen by a factor 
of either two or four in each direction — i.e., 
magnifying the area by four or -16. The area 
to be magnified is called the "magnification 
window" and can be seen by pressing Caps 
Shift and M — press them again to turn it off. 
It can be moved around the screen by pressing 
Caps Shift along with the cursor movement 
keys. Symbol Shift M wil l select the magni-
fication and hence the size of the window — 
with a greater magnification, the area to be 
magnified is smaller. 

To magnify the area in the window, press M . 
There is a special feature of the magnifier which 
causes the window to automatically centre itself 
on the cursor i f it is not within the magni-
fication window. This means that when draw-
ing in magnified mode, the window wi l l auto-
matically follow the cursor when it goes off the 
edge of the screen and is therefore called 
"Follow mode". 

You can turn it off — and back on again — 
by pressing Symbol Shift and S. To centre the 
window press S, and to move the cursor to the 
centre of the window, press Caps Shift and S. 
You can still change the magnification and 
move the window around when in magnified 
mode, but remember that in follow mode you 
cannot move the window away from the cursor. 

To clear the screen, press Caps Shift and V, 
then select cither screen which wil l leave the 
attributes alone, attributes which wi l l clear the 
colour details only or both — a normal CLS. 

Symbol Shift and V wil l select the Invert 
command, which has the same options avail-
able. This can be useful for many things. For 
example, for inverted text you should invert the 
screen, then put the text on the screen norm-
ally, then invert the screen again. 

You can also clear pans of the screen by 

inverting the screen, drawing round them and 
filling them in, and then inverting the screen 
again. Note that the option to invert both screen 
and attributes will have no visible eflcct, unless 
you turn the grid on. One other command 
which can be used in conjunction with Clear 
is Border — press B — which can be used to 
set the border colour. This does not affect the 
picture itself, it is purely for the convenience 
of the user. 

The only other key which you wi l l need to 
use /is R. Regardless of any shifts, this will 
return you to the main Save/Load menu. 

I think you wi l l find that it is worth the time 
and effort to type it in. Alternatively, as usual, 
I can supply it on tape for £3 - - with 
instructions for transference to Microdrive. 
Orders to P. Rhodes at 104 Ventor Gardens, 
Luton L U 3 3SW. • 
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782961 El 90 34 CO OD 63 20 F2 •993 78840 AS 61 3A 28 77 A7 78 09 -698 
28304i 21 IF 77 01 20 00 ED B8 -637 7884B II DO 61 3D 28 03 11 F8 -691 
783121 Dl 78 A7 C8 F2 89 6C 21 -1269 78836 61 21 TO 77 06 03 OC 00 -314 
28320| IF EO 06 CO C3 E3 06 TO -917 78864 CB IE 38 OO 13 10 F9 23 -619 
283781 CO 16 28 10 FT) El C8 IC -993 28872 OO 06 03 20 F3 OF C9 1A -701 
783361 CS 06 CO r i 64 CI 10 CC -ITOO 28880 C9 3A F6 76 E6 FO 32 F6 -1400 
783441 C9 21 OO co 06 CO CS E3 -1082 28888 76 3A 38 76 C6 20 CS 3A -873 
703371 06 20 CO IC 23 10 r o Ct -798 T8896 38 76 CE 20 32 30 76 r.6 -904 
78360i CO 16 CB oc CO FI 64 CI -1181 28904 20 DO 21 00 AO 29" o r 3A -339 
783681 IO EC C9 78 66 77 7C F6 -1244 29912 F6 76 C6 02 DO 21 30 76 -1079 
783761 EO 67 78 A3 B6 77 7C E6 -1263 29920 28 04 DO 21 43 76 3A 38 —602 
78384t SF 67 C9 78 A6 C9 3A FF -1199 28978 76 ED 40 F9 76 C6 04 20 -1062 
783971 or FE FF CO 79 OF OF o r -1038 78936 09 CO F4 63 00 E3 01 C3 -1413 28400. AC 16 CO «: 08 7D 09 6F -1239 78944 8F 68 CD 23 69 08 29 36 -902 
T8408. 08 67 E3 E3 09 C9 21 OO -1018 78932 CO F4 63 06 08 C3 00 3E -1076 
78416. 3C 18 18 U 03 SO 41 34 -337 78960 OO 06 04 C3 CB 03 9F 4F -631 784241 34 43 32 4E 20 4E 33 40 •M5 78968 CO 03 9F A9 E6 o r A9 06 -934 
78437. 42 43 32 3F 27 CO 32 70 -686 28976 04 77 24 10 FC 7C 06 04 -769 
78440l OA 00 60 22 FC 76 D9 ts -1188 78984 67 CI 2C 10 C6 CI •JO 23 -1033 784481 CO F4 66 21 FF FF 22 Ft -1382 29992 70 D6 04 6F 7C C6 04 67 -883 784361 or C3 AT 32 3B 76 CD OO -1038 29000 CO F6 64 10 DO C9 CO F 4 -1423 784641 70 ED 40 FB 76 CD F4 63 -1340 29008 63 06 00 CS DD 4C OO 00 •4U2 784721 <U 00 3E 01 OF 10 FO 47 -S03 29016 23 06 04 AF CB 11 17 17 -486 28480i 7C C6 07 ED SB FC 76 83 -1190 29024 10 FA 47 OF BO 77 06 04 -637 784881 3F 7ft C£ OO 37 1A 3F 16 •633 29032 Of C8 1 1 17 17 10 FA 47 -778 284961 OO CO 43 63 38 08 CO E3 -869 29040 o r BO 4E 2C 77 24 77 20 -632 2B304, 6C 28 F6 CD 32 63 CO DJ -1168 29048 71 CO Fl 64 CI lO 04 C9 -1281 283121 6£ CO Fl 64 28 10 CO E3 -1144 79036 3A 38 76 07 07 08 07 OC -692 783201 M 28 04 CB BA IB 07 CO -729 79064 93 69 3A F6 76 F6 04 32 -974 
703781 4A CC C6 6C CD CA 2A 2A -1107 29072 F 6 76 CD 40 FO 76 79 C6 -1392 
78336. 77 CO 00 63 28 10 CO E3 -926 29080 F8 47 79 C6 F8 4F CO 43 -1301 783*4. 6C 711 04 CB 07 10 07 CO -721 79088 FB 76 CO 20 72 CD 21 67 -1071 
283321 42 CC E6 6E CB C2 2A 7A -1091 79096 3C 10 32 2C 77 CO c r 60 -BIO 
28360. 77 CO 32 63 38 03 CO E3 -968 79104 CO A7 70 FC rr CA 01 70 -1316 
283681 6C 28 C3 El 7C E6 EO 07 -1133 29112 AT 28 EO CO Dl 71 3A 2C -1073 
28376. 07 07 4F 3C 47 7C E6 IF -609 29120 77 D6 18 38 08 FE 20 30 -733 78384. F6 40 67 FE 38 38 BB CO -1133 29128 EI 3E 20 18 DO 3E 30 18 -730 
283971 OA 67 El D9 C3 OO 60 13 •889 29136 09 F3 CO 09 70 r i r c 20 -1323 78600. 06 33 34 4F 37 49 2F 32 —332 29144 38 36 6F 26 OO 3A F6 76 -713 78608. 43 34 32 49 43 36 43 27 -371 79137 C6 02 CD 38 36 3C 70 12 -764 
28616. 34 43 40 30 4F 32 41 32 -618 29160 70 Ft 20 28 00 Ft 41 DO -999 20624. 39 TO 33 34 4F 32 49 27 -337 29168 Ft 36 PO D6 41 6F CO 30 -1266 78632. 4C 4T 4£ 47 TO 34 43 32 -371 29176 78 3C 29 29 29 19 CS CD -829 28640. 4D 20 33 34 4F 32 43 27 -343 29184 40 FB 76 CO 20 66 01 03 -1213 7864B. 00 21 87 6F CO 36 68 2E -989 29197 CO or 68 DD El EO 40 FO -1438 78636. OO OF OF or C6 80 67 C9 -673 29200 76 79 C6 08 4F 78 47 C3 -912 78664. CD E8 bF EB 10 lO CO EO -1260 79208 CO FE 70 CI ED 43 FB 76 -1434 
786721 bf 3A ft, 76 E6 FE 32 F6 -1313 29216 CO 2D 66 11 OO AO 01 08 -338 
78680: 76 18 1C 11 OO 80 21 00 -348 29224 OO 7E 12 24 13 IO FA C9 -666 
78688. EO Ol OO 18 CD BO 3A F6 -966 29232 00 21 OO AO FE 09 20 00 -720 
786961 76 C6 01 01 00 03 28 00 -406 79240 3A F6 76 EE 02 37 r 6 76 -1076 787041 26 FO 10 09 21 OO 40 II -436 29T48 C3 2* 67 Ft 03 08 CD 40 -1131 
28712i OO CO 01 00 10 CO 00 C3 -060 T9736 F9 76 TO 03 79 06 08 10 -770 
T8720i OO 68 00 21 03 6F CO 86 -973 79764 C3 FC 00 78 BC Ft 07 TO -1066 287281 68 CO 62 68 CO 74 67 87 -1070 29272 TO Of) 06 OO 30 88 06 40 -772 
787361 07 87 bf 26 OO 3A 28 77 -636 29290 18 114 C6 00 FE CO 38 A£ -1086 287441 FE 02 3F 00 A7 11 40 76 -914 29788 06 CO 10 AA C3 3A 08 77 -987 287321 28 03 II 90 76 19 C9 CO -766 79796 90 CD 43 07 77 32 07 77 -730 287601 32 70 DA 00 6B E3 ED 4B -1041 79304 CO 84 72 CI 79 411 47 91 -1033 
287681 F8 76 CD 20 66 7C E6 F8 -1320 29312 CB 32 07 77 1 1 OO OO CS -390 78776. 67 01 06 08 ~E 12 13 24 -323 29320 CD 93 72 CI 7B A7 CS II -1163 78784. IO FA C3 00 60 OD 21 AO -993 29328 OO FF CD 4 4 47 SA 29 77 -849 
78792. 70 CD 06 68 CO 62 68 CO -1213 29336 A7 TO 2A C3 03 CO A9 72 -1139 
78000. 21 67 CO 3D 67 CO A7 70 -1002 29344 01 CI 79 A7 CS CO 4 4 4 F -1274 
7111.Oil i C6 or 06 4 1 38 F 4 Ft 13 -1307 29332 ID TA FA 76 7C 80 47 9F -921 
788161 02 00 60 26 00 H7 87 07 -773 29360 A A CO 78 Ft co DO 79 01 -I390 78874. tr CD 38 78 3C 19 10 80 -892 29368 4F 9F AO CO CS CO 08 69 -1116 78832. 06 03 33 4 4 47 3F 27 II -332 29376 CI CO C6 69 C9 3A 07 77 -1118 

79J4Ml A7 C8 79 A7 28 OB C3 D3 "1324 2*392l CO 09 72 Dl CI CS 03 ID -1329 29*00: 79 CD 44 4f CO A9 72 01 -1202 ?9408i CI 00 IB El 3E FF 18 Ol -797 .-9416. OF 32 29 77 CO 08 70 CO -918 79424i f* 66 CO 40 ru 76 2A FA -1316 294321 76 TO 94 30 02 CO 44 F3 -906 294401 79 93 30 02 CD 44 CO 60 -926 294481 73 F1 E3 CO 60 73 01 19 -1233 294361 CD 74 73 7C A7 20 46 7A -931 29464i B3 28 01 2C 00 21 OO 77 -637 294721 70 00 77 00 A7 20 08 01 -673 294801 00 00 CO A'/ 77 10 21 I 1 -373 294001 03 OO CO 63 73 7C 00 77 -1064 294961 01 DD 7E Ol CS tO 75 E3 «*94 29304i 00 7E 00 CO 60 73 CI A7 -1123 293121 CD 42 CO 74 73 43 00 4C -1107 293201 01 CO 6C 72 DO 7t Ol 00 —997 293281 33 01 A7 20 DC C3 OA 67 -781* 293361 3F 16 00 21 OO OO 06 08 -164 793441 CB 3F 30 01 19 C8 23 CB -781 293321 12 10 F3 C9 11 01 OO A7 -663 293601 ED 32 38 04 13 13 18 F7 -688 793681 19 CU 3A C8 IB CB C9 3A -lOlO 293761 SA 76 IB 02 3E FF 6F D9 -847 793841 E3 CD OB 70 CO F4 66 2A -1130 793921 FA 76 EO 40 F8 76 II 01 -1064 296001 01 78 94 28 03 30 04 EO -603 29600I 44 13 13 47 79 93 28 03 -496 796161 30 04 ED 44 ID ID « BO -670 796741 28 42 79 80 03 SO 06 16 -708 296321 00 68 41 10 03 IE OO 69 -331 79640i 60 09 CO 40 FA 76 09 78 -1330 29648. CB 3f 83 38 03 BC 38 07 -709 796361 94 4F 09 01 03 18 04 4F -973 796641 OO 09 01 7A 80 47 79 83 -1717 296721 4F CO 00 30 OA E3 C3 CD -984 
08 69 CI CO E6 69 El 09 -1288 79 10 D7 01 CO OA 67 CI -1104 296961 09 C9 00 40 2A 02 74 3A -700 29704I 38 76 C6 04 78 03 ?A 97 -647 797121 63 CO C7 64 7C P6 CO 67 -1334 29720I 7E E6 TO ST. 07 TO 02 3E -333 297281 38 21 33 73 11 OO 98 01 -462 297361 IC OO ED 80 CB II ID 9B -877 297441 77 01 I0 OO EO BO 6F OF "686 79732« OF OF AD E6 07 AO 6F 67 -827 797601 22 33 98 22 28 98 EE 06 -713 297681 32 30 9B 21 OO 90 ED 40 -733 797761 ro 76 C3 79 OC 03 CO 7t -1033 79784t 73 23 CI 3t A» 90 OC 03 -743 30 06 CD 44 36 70 23 OO -306 CO 7F 73 3A F6 76 C6 04 -1103 20 OO SA 38 76 E6 03 07 -312 07 CB 6F 76 OO 01 3f 73 -377 
09 01 04 OO EO BO II OC -430 90 3A F6 76 E6 06 FE 04 -1071 30 08 3A 30 76 C6 40 07 -397 07 07 07 6F 26 OO 01 6F -287 73 09 01 04 OO ED 80 3A -60T 30 76 07 38 OB 2A 28 90 -488 7C EC 03 6T 67 22 28 98 -810 3A 3C 76 47 C6 07 C6 30 -790 32 17 90 C6 07 FE 04 17 -746 OF 07 17 OF 07 17 32 33 -191 

29904i 98 78 E6 38 FE 20 30 02 -897 299121 F6 07 32 31 90 or OF OF -332 

298161 798741 298321 298401 
I 298641 298721 

29920. E6 07 C6 SO 32 IS 98 CO -912 
29928. 00 30 08 3A 36 98 EE B7 -696 
29936. 32 36 90 CB OO 30 08 3A -376 
29944i 33 9B EE 47 32 33 9B 3A -833 
29932. 38 76 2E 32 C6 OC PC 08 -777 T9960. 38 02 2t 34 16 04 20 02 -424 
79968. Tf 31 70 32 14 90 3A F6 -749 
799761 76 16 IO CO TA 07 74 DO -937 
79904. 21 OO 90 01 04 07 CS CS -626 
79997. OD 7E IC OB OO 7E 00 CO -933 
SOOOOl 72 68 00 TS 10 F2 CI El -1130 
30008. CO 59 63 00 TO CB C9 33 -936 
30016. 43 34 20 SO 41 32 20 32 -348 •.0074 j 43 53 TO 33 40 49 30 54 -379 
30032. 4S 38 34 TO TO 20 2t 20 -413 3004O. 20 TO TO 70 TO TO 20 46 •294 
S0048. 6F 20 20 20 TO 20 40 20 -380 
SOOS6I TO 30 TO 49 47 46 20 33 -468 
300641 43 "T 4C 41 34 34 32 20 -974 
300721 TO TO TO 47 32 30 40 fS -6 SO 
30080. 06 OO 21 93 73 09 3C CI -633 
30088i 06 2F 93 04 30 FC 83 70 -747 
J0096I 23 OD TO EB C9 00 01 OA •327 
30104: 64 2A 02 74 7C FE 40 20 -734 
30I12I 03 21 80 SO 19 03 21 00 -306 30120. 40 22 02 74 CO 00 6B C3 -736 
30I29I 16 73 3A F6 76 EE 10 32 •863 
30136. F6 76 18 FO OD 07 44 32 -798 30144i 41 37 TO 40 41 33 40 27 -323 
30I32I ST 43 33 43 34 TO 42 49 -909 
SOI60I 34 27 33 43 34 20 4? 49 -330 30160. 34 27 27 TO TA TA 2A 2A -362 
301761 TA 7A 2A TA 27 27 DO 21 -SOO 
30184: BC 73 CO 31 68 21 C2 40 -934 30192. ES CO 63 60 3* 87 32 CS -1001 30700. 38 El 2C 06 08 CS E3 CD -1002 
30208. TE 67 CO 74 67 FE 07 30 -877 
302161 F6 6F 07 07 F6 43 08 3E -734 
302241 SO 03 CI CO 72 60 C3 CO -1263 
30737. E7 64 36 07 CI CI 10 00 -1173 302401 06 08 21 C3 9 9 7t 23 C6 -721 
30248I 04 or o r or CB 11 10 FS -330 
30736. 79 39 SA 76 C3 OO 68 03 •663 V>T64i 08 78 AA 00 07 FF 81 Bl -738 
30T72I 99 99 Bl Bl FF 81 7E 66 -1176 
30280: 3A SA 66 7E 81 33 AA 33 -877 
307881 AA 33 AA 33 AA AA OO AA -1020 
307961 OO AA OO AA 00 FF OO FF -OSO 
303041 OO FF OO FF OO 08 11 22 -697 
30312. 44 08 lO TO 40 21 90 48 •363 
303TO. 24 12 09 84 42 AA AA 44 -669 
363291 44 AA AA II II EC 22 33 -763 
303361 99 CC 22 33 99 00 OO OO -1013 JO344 l r r OO OO 08 r r on 44 22 -772 303321 22 22 44 88 00 27 SO 00 -638 
303601 03 22 30 88 03 08 04 7C -396 30368. A4 23 3E TO lO 43 A3 SA -633 
303761 34 2C SA A". CT 33 33 35 —800 
303841 33 53 33 33 33 CC CC 33 -884 
303921 33 CC CC 33 33 38 70 EO -933 
304001 CI 83 07 OE IC 22 FA OA -7V3 
70408. AA AA AA AO o r CS 07 38 -1143 
30416. AB l*> 83 CO A7 OO 33 22 -1134 
30424. II 44 22 33 no OO IC 3t -438 
304321 7F FF 7F 3C IC AO BC 82 -1079 
304401 FA OA a 28 M 00 01 08 -719 
30440. 10 18 20 30 40 30 OO OO -264 

Use this Ferguson to load in programmes. 
Use it to help you create programmes. 
Use it to save programmes. And use it 

to save money — at Rumbelows 
it's reduced from £24.99 to £19.99! 

Buy the Sinclair Spectrum 
Plus at £119.99 and get 
this recorder free. 
Hurry while stocks last. 
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THIS PROGRAM gives you 13 extra graphics 
commands. The Inverse and Copychar 
commands are text-orientated and the others arc 
graphics orientated. The Strtople command 
a0ects both graphics and tA. ' 'Af ter the Ston 
command has been used all text is stippled as 
well as all points plotted, all lines drawn and 
all shapes filled. When using stippled text no 
text wil l be printed when the graphics pen and 
paper are equal since the graphics Tag mode 
is used to print the text. 

Any suppled text may be fully edited 
provided that the background colour does not 
appear within the stipple parameters. The Stoff 
command wi l l return the text and graphics to 
their original pen and paper colours. I f the 
Paint command is used while the stipple effect 
is on unpredictable patterns wi l l occur due to 
the order in which points are plotted. To fill 
a shape with stipple I would advise the use of 
the Box, Ellipse and Circle commands with the 
Fill command on. 

Any colour parameters used refer to the pen 
and paper colours currently selected and wil l 
respond to mode changes in the same manner 
as does Amstrad Basic. For example, i f the 
stipple colours are selected by: 

S T I P P L E , 1.2,3.4.5,6.7,8 
then in mode 0 all eight colours wi l l be used, 
however in mode 1 these colours wil l appear 
Mod 4 and the stipple wil l be equivalent to: 

ST IPPLE,1 ,2 ,3 ,4 ,0 ,1 ,2 ,3 ,0 
I f the incorrcct number of parameters for a 

command have been entered the routine wil l 
return to Basic and display an error message. 

Type in the data from program 3 followed 
by program 1. Once program 1 has been run 
the code can be saved by: 

S A V E " C A L L 3 8 1 5 5 " , B , 3 7 9 8 5 , 2 2 2 0 
To load this data type: 

M E M O R Y 3 7 9 8 5 : L O A D " C A L L 3 8 1 5 5 " 
and to use the new commands type: 

C A L L 3 8 1 5 5 
Remember that i f you wish to use the Symbol 

: 
GRAPHICS 

Program 1. 
1 0 DEG:FOR F = 0 TO 2 5 5 : P O K E 
2 5 5 : N E X T 

( 1 5 6 * 2 5 6 ) + F , S I N ( F / 2 5 5 * 1 8 0 ) * 

Program 3. 
10 REM Hex l o a d e r 

2 0 REM u s * t h i a p r o g r a m t o e n t e r 

30 REM t h e h e x d o a p c o d * 

4 0 REM T y p e i n e a c h l i n e o f 2 0 

5 0 REM hex d i g t t a a i • s i n g l e a i r i n g 

6 0 REM a n d t h a n t h e c h e c k a u a . E . g 

7 0 REM f o r t h e f l r a t l i n e e n t e r t h e 

6 0 REM d i g i t s ( r o e F t o I 

<J0 MEMORY 3 7 9 8 5 

100 FOR n = 3 7 9 8 6 TO 39906 ST*P 10 

110 LET « = 0 PR INT n : M : - ; 

120 INPUT a* 
150 FOR c s 0 TO 9 

140 « = V A L | - f c * M I D « ( a » . c * 2 * l . 2 ) ) POKE < c » n ) , 

1 60 t * t * 8 

160 NEXT 

170 PR INT a INPUT c h 

180 I F . c h < > t THEN PRINT i n p u t e r r o r 

- try again" GOTO 110
190 NEXT

Andrew Ware with 
a suite of 13 new 
graphics commands for 
the CPC-464. 

AMSTRAD 
After command it must be used before the 
Memory command. 

!BOX,x co-ordinate,y co-ordinate,width, 
height [,inkl. This command responds to FILL. 
With |FILL,0 an outline of the box is drawn 
and with ! F ILL , 1 the box is filled. 

!CIRCLE,x co-ordinate,y co-ordinate,radius 
(,inkj. Circle responds to F ILL . With! FILL,0 
the circumference only is drawn and with 
|FILL,1 the circle is filled. 

JCOPYCHAR,column,row,@variable%. 
Returns the CHR$ value of the character at the 
given row and column position into the integer 
variable following the "<g>" character. 

JELLIPSE^c co-ordinate,y co-ordinatc, width, 
height I,ink]. Ellipse responds to F I L L in the 

t 0 n c \ k K 9 ^ * 9111 tJ c o l O & o r l i s t i 1 e c 0 n m n d . 
Hex dump. 
>7966 F5D5O54D06085C1600.1 
)79*o 0000CB39300U9CB2 3CB 
16006 120520F4CIP1F1C9F5D5 
18016 C5571E000608AFEL-5223 
38026 F28F94192B2910F4C1D1 
30036 F1C9BF94C32E95C3AC95 
J0046 C 30B96C 3D599C" 35196C 3 
38056 F397C30296C39F98C3B4 
380*56 90C3E599O3F699C3279A 
38076 C3139A434952434CC545 
>00*6 4C4C495053C547V/45CE 
30096 47504150450246494CCC 
38106 4D4153CB424FD6494E56 
>8116 455253C55041494ED453 
38126 544F46C653544FCE5354 
38136 4950504CC5434F505943 
38146 48410200000795969401 
38156 9694210795ODD18C21FD 
38166 9A2264BB3EC 3 3263B8CD 
38176 F6993E01CD0EBCrt)B09B 
38186 CDE599C9FE05O22C9BFF. 
38196 042007CO7C95DD2 3DO23 
38206 :DD4E00DO4601ED4 31396 
30216 DD6E02DO6603DD5E04DD 
38226 .5605CO83953E02327395 
38236 ED437495ED4 376953E3F 
38246 32A795ED537895227A95 
38256 :C36E96«2320032002200 
38266 -2 300OD7E00CDDEBBOC5 
38276 E505CDCCBBED5 3A69522 
38286 AA9501E105E5ED4BAA95 
38296 09EBED4BA99509EBCOC9 
38306 BBE1D1CIC9 3F000SN801M 
38316 FE06D22C9BFE052007CO 
38326 7C95OD23OD23DD6E00DD 
383 36 :6601227695OD6E02DD66 
38346 03227495221396OD6E04 
38356 :DD6605DD5E06OD5607CO 
38366 8395ED537895227A953E 
38376 :7F32A795AF327J952A74 
38 386 95E05B7695ED52D26E96 
38396 3C19327395EB227495ED 
36406 S376951863FE01C22C9B 
38416 C37C953200210000ED5B 
38426 1396E5D5CDEABBD1E13E 
38436 FFAA57 3EFFA85FCDEABB 
38446 C9C0329bE5D5C0EABBr'l 
38456 E1E53EFFAA573EFFAB5F 

0"* 3 3 8 4 6 6 0 5 C D E A B B 0 1 E 1 3 E F F A C 6 7 s 1 6 6 5 3 6 9 4 6 

7 7 5 3 8 4 7 6 3 E F F A D 6 F C 9 F E 0 1 C 2 2 C 9 B • 1 4 5 0 3 6 9 5 6 

i 1601 3 0 4 6 6 O D 7 E 0 0 3 2 6 O 9 6 F E 0 1 2 8 0 4 1 9 5 5 3 6 9 6 6 

9 5 7 3 S 4 9 6 : 3 E E A 1 6 0 2 3 E F 6 3 2 2 C 9 6 3 2 : 9 2 4 3 6 9 7 6 

1 >04 

1 6 8 7 

) 8 M 6 4 4 9 6 C 9 0 0 C D 1 5 9 6 E D 5 B 7 6 X 1 2 4 1 3 8 9 8 6 1 >04 

1 6 8 7 3 8 5 1 6 9 5 E 0 4 B 7 4 9 5 2 A 7 6 9 5 E 0 4 2 X 1 3 3 8 3 8 9 9 6 

. 
1538 

1624 

1 7 1 1 

9 9 0 

1011 

9 9 8 

3 0 5 2 6 3 0 0 2 C 5 D 1 7 A F E 0 0 2 0 1 0 7 B X 1 0 0 3 3 9 0 0 6 

1 
1538 

1624 

1 7 1 1 

9 9 0 

1011 

9 9 8 

* 8 5 36 FE 3F 3 0 0 B 2 1 8 0 0 0 C D 7 E 9 4 X 1 0 1 6 3 9 0 1 6 

s 

1 538 

1624 

1 7 1 1 

9 9 0 

1011 

9 9 8 

3 8 5 4 6 : 7 O F E 0 0 2 0 0 2 3 E 0 1 F E 0 F 38 X 601 3 9 0 2 6 

1538 

1624 

1 7 1 1 

9 9 0 

1011 

9 9 8 

3 8 5 5 6 0 2 3 E 0 F 3 2 C 0 * 6 F 5 2 A 7 4 9 5 s 1 0 2 3 3 9 0 3 6 

| 

1538 

1624 

1 7 1 1 

9 9 0 

1011 

9 9 8 

3 8 5 6 6 2 3 2 3 2 2 C 1 9 6 2 1 0 0 0 0 2 2 C 3 t 7 0 9 1 9 0 4 6 

1538 

1624 

1 7 1 1 

9 9 0 

1011 

9 9 8 3 8 5 7 6 9 6 F 1 3 2 C 5 9 6 6 7 3 A A 7 9 5 6 4 X 1 3 9 7 3 9 0 5 6 

I 1 0 2 6 3 6 5 6 6 3 2 C 6 9 6 C 3 C 7 9 6 0 2 2 2 0 0 2 2 3 1012 3 9 0 6 6 

-
1 0 2 2 3 6 5 9 6 0 0 4 0 4 1 3 A C 5 9 6 2 6 0 0 6 F E B X 9 2 0 3 9 0 7 6 

X 1 0 5 0 3 8 6 0 6 5 B 7 4 9 5 E 5 C O 0 4 9 B 2 2 7 8 9 5 X 1252 3 9 0 6 6 

; 
0 8 0 3 6 6 1 6 E B C I D 5 E D 5 B 7 6 9 5 T O 0 A 9 B - 1638 3 9 0 9 6 

- 0 0 2 3 6 6 2 6 2 2 7 A 9 5 E 5 3 A 7 3 9 5 F E 0 I 2 6 s 1 1 5 1 3 9 1 0 6 

z 1 3 7 5 3 8 6 3 6 1 F 2 A 7 A 9 5 E 0 5 B C 3 9 6 1 3 1 3 X 1055 3 9 1 1 6 

1 2 7 ) . 3 0 6 4 6 A F E 0 5 2 3 8 1 1 1 9 2 B 2 B 0 5 E D X 1120 3 9 1 2 6 

1 4 1 3 3 0 6 5 6 5 B 7 6 9 5 2 2 7 A 9 5 C D 2 F 9 6 D 1 s 1276 3 9 1 3 6 

S 1 7 1 0 3 0 6 6 6 ! S E A 3 A 6 O 9 6 F E 0 1 2 0 0 7 3 A t 9 2 7 3 9 1 4 6 

a 1 0 3 3 J 6 6 7 6 7 3 9 5 F E 0 0 2 8 2 9 E O 5 B 7 6 9 5 X 1196 3 9 1 5 6 

S 1064 3 8 6 8 6 2 A C 1 9 6 2 B 2 B 3 E 6 0 B C 3 6 1 B X 9 3 2 3 9 1 6 6 

; 1 1 9 9 3 6 6 9 6 A F E 0 5 2 3 8 1 6 1 9 1 3 E 5 D 5 2 A s 1 1 0 0 3 9 1 7 6 

E 9 5 4 3 8 7 0 6 : 7 A 9 5 3 A 7 3 9 5 F E 0 0 2 6 0 1 E B X 1 1 2 3 J 9 I 6 6 

r 1 2 6 5 3 8 7 1 6 C 0 2 F 9 6 0 1 E 1 1 8 E 5 E 1 D 1 2 2 - 1557 3 9 1 9 6 

t 1 2 6 0 3 8 7 2 6 7 A 9 5 E D 5 3 7 8 9 5 3A6D96FE X 1 4 3 1 3 9 2 0 6 

8 5 9 1 3 6 7 3 6 0 1 2 0 4 0 3 A 7 3 9 5 F ^ 0 1 2 6 1 7 s 7 3 7 3 9 2 1 6 

I 1 3 9 4 > 8 7 4 6 2 A 7 A 9 5 E D 5 B C 3 9 6 1 3 E 0 5 2 X 1 3 2 4 3 9 2 2 6 
t 

1 7 0 9 3 6 7 5 6 J 0 0 6 1 9 E O 5 B 7 8 9 5 C O 2 F 9 6 X 1091 >92 36 

> 1 8 2 6 3 8 7 6 6 2 2 0 3 9 6 3A7 3 9 5 F E 0 0 2 0 4 A X 1069 > 9 2 4 6 

s 1 5 2 3 3 6 7 7 6 E D 5 B 7 0 9 5 2 A C 1 9 6 1 3 E 0 5 2 s 1 3 2 0 3 9 2 5 6 

c 1 0 7 0 3 8 7 8 6 38 3 E E D 5 B 7 A 9 5 2 A 7 6 9 5 C D X 1 2 3 3 > 9 2 6 6 

= 1 1 7 2 3 6 7 9 6 2 F 9 6 2 2 C 1 9 6 1 8 2 F 3 A 7 3 9 5 X 9 6 7 3 9 2 7 6 

X 1 3 3 7 3 6 0 0 6 F E 0 1 2 6 1 1 2 A 7 A 9 5 E D 5 B 7 6 X 1 0 7 3 3 9 2 6 6 

r 1 0 6 0 3 6 8 1 6 9 5 C D 2 F 9 6 2 2 C 3 9 6 E 0 5 3 C 1 2 1 4 4 3 3 9 2 9 6 

X 9 4 0 3 8 8 2 6 96 3 A 7 3 9 5 F E 0 0 2 6 1 0 2 A 7 8 X 9 4 4 3 9 3 0 6 

X 1 1 6 0 3 8 8 3 6 9 5 E D 5 B 7 A 9 5 C D 2 F 9 6 2 2 C 1 X 1377 3 9 3 1 6 

s 1 2 3 6 3 8 6 4 6 9 6 2 2 C 3 9 6 3 A C 5 9 6 6 7 3 A C 0 X 1287 3 9 3 2 6 

t 1 1 4 0 3 8 6 5 6 9 6 8 4 6 7 3 A C 6 9 6 B C 0 A E 8 9 7 X i 5 e 0 3 9 3 3 6 

X 1 5 3 3 3 8 8 6 6 7 C 3 2 C 5 9 6 C 3 C 7 9 6 E 5 6 7 C D I 1602 3 9 3 4 6 

X 1 1 7 0 3 8 8 7 6 6 2 9 4 5 C 1 6 0 0 E 1 6 F C O 6 2 9 4 X 1147 > 9 3 5 6 

X 1 1 2 1 3 8 8 8 6 1 9 C 9 E 0 5 B A 8 9 5 2 A A A 9 5 C 0 ( 14 3 7 39 366 

r 8 7 9 3 8 6 9 6 C 9 B 8 C 9 F E 0 1 C 2 2 C 9 B O D 7 E s 1564 39 3 7 6 

X 1 7 3 3 3 8 9 0 6 0 0 3 2 2 B 9 B C O 5 9 B C C 9 F E 0 6 z 1 1 9 1 3 9 3 9 6 

z 1721 3 6 9 1 6 D 2 2 C 9 B F E 0 5 2 0 0 A O D 7 E 0 0 = 1057 3 9 3 9 6 

s 1 8 8 3 3 8 9 2 6 CODEBBDO2 3 D D 2 3 O D 4 E 0 0 X 1425 3 9 4 0 6 

: 1 6 1 1 3 8 9 36 C B 8 I D D 4 6 0 1 O D 5 E 0 2 D D 5 6 X 1248 3 9 4 1 6 

0 3 O D 6 E 0 4 C B 8 5 D D 6 6 0 5 2 2 -- 1 0 3 6 

7 A 9 5 D D 6 E 0 6 O D 6 6 0 7 2 2 7 0 r 1 0 9 2 

9 5 C 5 D 5 E 0 5 B 7 8 9 5 2 A 7 A 9 5 = 1 4 6 9 

C D 8 3 9 5 D 1 C I 3 A 6 D 9 6 F E 0 0 * 1 4 5 8 

2 8 2 7 2 1 0 0 0 0 C D 5 F 9 8 2 3 2 3 * 6 34 

7 B B 9 2 0 F 7 7 C B 0 2 0 F 3 C 3 E 8 x 1 5 9 9 

9 7 C 5 D 5 E 5 1 1 0 0 0 0 C D C 0 8 B = 1391 

E 1 0 1 D 5 E 5 C D F 6 B B E 1 D 1 C 1 * 2 1 4 1 

C 9 2 1 0 0 0 0 D 5 C 5 1 I 0 0 0 0 C D x 8 6 6 

<"0BBE 1 1 1 0 0 0 0 E 5 C D F 6 B B - 1 4 8 8 

E 1 0 1 0 5 C D F 6 B B D 1 2 1 0 0 0 0 = 1 5 2 7 

C D F 6 B B 2 1 0 0 0 0 1 1 0 0 0 0 C D - 8 9 3 

F 6 B S C 3 E 8 9 7 F E 0 1 C 2 2 C 9 B • 1 6 5 9 

O D 7 E 0 0 E 6 0 1 2 1 B 3 9 8 B E C 8 - 1 3 3 2 

7 7 C D 9 C B B C 9 0 0 F E 0 4 D 2 2 C = 1 3 8 0 

9 P F E 0 . 3 2 0 0 7 C O 7 C 9 5 D D 2 3 : 1 1 8 5 

O D 2 3 D D 6 E 0 0 D D 6 6 0 1 D D 5 E = 1226 

0 2 D D 5 6 0 3 E D 5 3 7 8 9 5 2 2 7 A = 1057 

9 5 A F 3 2 D 3 9 9 3 2 D 4 9 9 3 2 5 3 s 1 2 8 6 

9 9 3 2 5 4 9 9 3 2 5 5 9 9 3 2 6 B 9 9 * 1 038 

3 2 6 C 9 9 3 2 6 D 9 9 C D 1 1 B C F E * 1 2 8 7 

0 2 2 8 2 0 F 5 3E23 3 2 5 3 9 9 3 E * 7 6 4 

2 B 3 2 6 B 9 9 F 1 F E 0 1 2 8 1 0 3 E * 9 6 7 

2 3 3 2 5 4 9 9 3 2 5 5 9 9 3 E 2 B 3 2 • 7 6 5 

j 2 6 0 9 9 r £ ' E 7 B 6 3 I 5 F ' 1 3 4 1 

v »9327799 3 2 0 T 9 9 3 : A I 9 9 r 1 1 9 2 

2 A 7 A 9 5 E D 5 B 7 8 9 5 C 0 B P 9 9 x 1452 

3 A D 4 9 9 3 C 3 C 3 2 D 4 9 9 6 F 2 6 1 1 0 7 

^ D 5 B 2 3 5 6 2 B 2 4 4 E 2 3 4 6 E C > * - j ^ l 

5 3 7 0 9 5 E D 4 3 7 A 9 5 2 A 7 6 9 5 s 1 : 3 9 

E O 5 B 7 A 9 5 i ^ 0 0 0 0 0 0 E B O 5 « 1082 

E 5 C O F 0 B B E 1 D 1 F E 0 0 C C B 6 * 1937 

9 9 2 A 7 8 9 5 E D 5 B 7 A 9 5 2 B 0 0 • 1 1 0 6 

0 0 0 0 E B D 5 E 5 C B F 0 B B E 1 D 1 x 174 3 

F E 0 0 C O B 8 9 9 E D 5 B 7 0 9 5 2 A = 14 34 

7 A 9 5 2 3 2 3E5D5COF0BBO1 - 1624 

E 1 F E 0 0 C C B 8 9 9 E D 5 B 7 8 9 5 = 1 6 1 7 

2 A 7 A 9 5 2 B 2 B E 5 D 5 C D F 0 B B 1 4 P 3 

B I E 1 F E 0 0 C C B 6 9 9 3 A D 4 9 9 = 1 6 5 2 

2 1 D 3 9 9 3 C 3 C B C C 8 C D 0 9 B B 130ft 

O A D O 9 9 C 3 3 0 9 9 D 5 E 5 O O E A « 1 0 « 9 

BBC I D 1 3 A D 3 9 9 3 C 3 C 32D3 : 1 3 9 2 

9 9 2 6 9 D 6 F 7 3 2 3 7 2 2 8 2 4 7 1 x 9 1 5 

2 3 7 0 C 9 0 0 0 0 D D 7 E 0 0 C D E 4 = 1 1 2 8 

B B C 9 F E 0 3C 2 3 0 9 9C&4 BBB = 1 5 0 7 

C 9 2 1 6 8 0 C 2 2 E 9 B D A F 3 2 2 A = 1 0 7 3 

9 B 2 1 4 A 1 3 2 2 D 4 B O C 9 2 1 5 C x 1 0 4 2 

9 A 2 2 E 9 B O 2 1 F 5 9 A 2 2 0 F B O = 1 2 7 9 

3 9 4 2 6 3 E C 3 3 2 0 E B C 3 E 0 1 3 2 2 A 9 B • 8 1 9 

3 9 4 3 6 2 1 4 A 9 B 2 2 D 4 B O C 9 D D 6 6 0 2 • 1 2 2 3 

3 9 4 4 6 D D 6 E 0 4 C D 7 5 B B C O 6 0 B B DD = 1 5 5 3 

3 9 4 5 6 : 6 E 0 0 O D 6 6 0 1 7 7 C 9 0 6 0 0 D O a 9 8 9 

3 9 4 6 6 : 7 F . 0 0 C 6 0 F C 5 0 6 0 4 2 1 5 8 9 A = 8 5 3 

3 9 4 7 6 0 F C B 8 E 3 0 0 2 C B F E C B 0 E 2 3 x 1 1 6 7 

3 9 4 8 6 1 0 F 4 C 1 D D 2 3 O D 2 3 1 0 E 2 2 1 = 1 2 4 0 

3 9 4 9 6 : 5 6 9 A 0 6 < M C B 0 6 2 3 1 0 F B C O x 9 6 8 

3 9 5 0 6 1 1 B C C D C 9 9 A C 9 5 5 F F 0 0 0 0 » 1 3 0 6 

J 9 5 1 6 E 5 F 5 D 5 C 5 3 A 0 3 9 B F E 0 0 2 8 = 1394 

3 9 5 2 6 0 6 7 0 F E 0 0 C A 9 1 9 A A F 0 6 0 4 x 1066 

3 9 5 3 6 E O 5 B 5 8 9 A 2 A 5 A 9 A C B 0 1 3 0 * 1 1 0 8 

3 9 5 4 6 0 B C B 0 3 C B 0 2 C B 0 4 C B 0 5 C 3 • 1 0 3 2 

> 9 5 5 6 8 3 9 A 0 7 1 0 E E 0 F E D 5 3 5 6 9 A = 1171 

3 9 5 6 6 2 2 5 A 9 A C 1 4 7 D 1 F 1 E 1 C 3 6 8 = 1516 

3 9 5 7 6 0 C C B 4 4 2 8 0 2 C B C 7 C B 4 2 2 8 » 1 0 3 6 

3 9 5 8 6 0 2 C B O 7 C B 4 5 2 8 0 2 C B C 7 C B = 1371 

3 9 5 9 6 4 3 2 8 D 7 C B F 7 1 8 D 3 C B 4 2 2 8 " 1 3 1 6 

3 9 6 0 6 0 2 C B C 7 C B 4 3 2 8 C 9 C B E 7 1 8 = 1 3 7 3 

3 9 6 1 6 C 5 C B 4 3 2 8 C 1 C B C 7 1 8 B P F E = 1 5 6 9 

3 9 6 2 6 0 0 2 0 1 0 F E 0 1 2 8 1 8 2 1 C 1 9 A • 7 5 5 

3 9 6 3 6 2 2 8 4 9 A 2 1 6 F 9 A 3 6 0 8 C 9 2 1 « 9 1 4 

3 9 6 4 6 • 9 9 9 A 2 2 8 4 9 A 2 1 6 F 9 A 3 6 0 2 * 9 8 1 

3 9 6 5 6 C 9 2 1 B 3 9 A 2 2 6 4 9 A 2 1 6 F 9 A « 1 1 8 5 

3 9 6 6 6 3 6 0 4 C 9 E 5 C D C 9 9 A E 1 C F C A = 1 6 6 2 

3 9 6 7 6 0 A 3 2 0 3 9 B C F A 7 9 3 0 8 0 5 1 1 x 1 0 9 7 

3 9 6 8 6 : 6 0 0 0 1 9 D 1 F 5 C 5 E 5 D 5 E B 2 1 = 15.14 

3 9 6 9 6 0 0 9 C 1 6 0 4 5 1 9 7 E E 1 C D D 9 9 7 = 1 1 2 7 

3 9 7 0 6 0 1 C B 4 2 2 0 0 0 3 E F F A 0 6 F 3 E t U 8 9 

3 9 7 1 6 F F A C 6 7 C 1 F 1 C 9 0 0 0 0 0 6 1 1 = 1 1 8 6 

3 9 7 2 6 : 2 1 3 9 9 B 7 E C D 5 A B 8 2 3 1 0 F 9 ® 1 1 5 3 

3 9 7 3 6 C 9 0 A 5 0 4 1 5 2 4 1 4 0 4 5 5 4 4 5 » 0 0 2 

3 9 7 4 6 5 2 2 0 4 5 5 2 5 2 4 F 5 2 0 A F 5 3 E * 8 2 5 

3 9 7 5 6 0 1 3 2 0 3 9 B E 5 C O C C B B E O 5 3 ® 1354 

3 9 7 6 6 B 0 9 B 2 2 B 2 9 B 1 1 0 0 0 0 2 1 0 0 = 7 4 8 

3 9 7 7 6 0 0 C t < r 9 B B C D C 6 B 8 E P 5 3 B 4 : 1 6 6 3 

3 9 7 0 6 9 B 2 2 B 6 9 B E 1 5 C 1 6 0 0 6 2 2 9 = 1004 

3 9 7 9 6 2 9 2 9 2 9 E B 2 9 2 9 2 9 C D 1 1 B C = 8 9 1 

« 3 9 8 0 6 F E 0 2 2 8 0 6 2 9 F E 0 1 2 8 0 1 2 9 = 6 8 0 

3 9 8 1 6 E B E 5 C 1 2 1 6 F 0 1 E O 4 2 C D C 0 = 1534 

' 3 9 8 2 6 B B F 1 C D F C B B 2 A B 6 9 B E D 5 B : 1 7 7 9 

3 9 8 3 6 B 4 9 B C D C 0 B B 2 A B 2 9 B E D 5 B t 1622 

3 9 0 4 6 B 0 9 B C D C 9 B B A F 3 2 0 3 9 B C 9 • 1 509 

3 9 6 5 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 35 = 5 9 

3 9 8 6 6 2 1 C 5 9 B 7 E 2 3 C O 5 A B B 1 0 F 9 = 1 2 9 ? 

3 9 8 7 6 C 9 0 A 2 0 5 2 5 350 20-4 5 5 8 5 4 = 7 6 9 

3 9 8 8 6 4 5 4 E 4 4 4 5 4 4 2 * 4 7 5 2 4 1 5 0 = 6 8 2 

3 9 8 9 6 4 8 4 9 4 3 5 3 2 0 5 2 4 F 5 5 5 4 4 9 = 7 3 0 

3 9 9 0 6 4 E 4 5 5 3 0 A 0 A 0 D 2 0 4 12Eb"«? » 4 9 6 

r 
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D E M O 

same manner as circle. 
[FILL,integer.! FILL,0 turns fill ofT. JFILL,1 

turns fi l l on. F I L L responds to the stipple 
command. 

iGPAPER,graphics paper colour. The back-
ground graphics paper is set to the colour 
specified. 

IGPEN,graphics pen colour. The foreground 
graphics pen is set to the colour specified. 

}INVHRSE,integer. !INVERSE,0 turns the 
inverse mode of f and text is printed in the 
current pen colour on the current paper colour. 
! INVERSE, 1 turns the inverse mode on and 
text is printed in current paper colour on the 
current pen colour. 
Paint responds to stipple 

!MASK,integer. Sets ink mask: |MASK,0 
Force mode. Pixel plotted over background. 
!MASK,1 XOR mode. Pixel XORed with back-
ground pixel. !MASK,2 A N D mode. Pixel 
ANDed with background pixel.! MASK,3 OR 
mode. Pixel ORed with background pixel. 

|PAINT,x co-ordinate,y co*ordinate{,inkl. 
Paints an enclosed area of the graphics window 
around the point x,y. This command can be 
terminated by pressing Ctrl and C keys 
together. Paint responds to stripple, however 
the results arc unpredictable. 

[STIPPLE,pen l,pen 2,pen 3,pen 4,pen 
5,pen 6,pen 7,pen 8. Sets the order of pixel 
colour While stipple is activated the current 
graphics pen colour is ignored. Text wil l be 
printed in current stipple colours. 

ISTOFF. Turns stipple ofT. 
ISTON. Turns stipple on. 
Terms in brackets arc optional and all co-

ordinates are relative to the current graphics 
origin. • 
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An illustrated adventure game 

f — 

A d * 
ATARI 1 2 8 

Test your powers of perception when you 
enter the exciting world of computer 
adventures. These games are designed to 
sharpen your mind rather than your 
reflexes. Not repetitive, or over in a flash: they will take more than a quick 
-fire finger to solve. Their only limit Is that of your Imagination 

/ M M E P I C A N 
EAVGLE 
SOFTWARE, INC. 

Atari 
and 

Commodore 64 
£14.95 

disk only 

ADVENTURES 
All American Adventures 
Unit 10 The Parkway Industrial Centre 
Heneage Street. Birmingham B7 4LY 
Telephone: 021 359 8881 
Telex: 337268 



MAKE THE 
RIGHT 

CONNECTION 
FOR UNDER 

£200* 

DWP 1120 

To find a letter quality daisy wheel 
printer for under £200.00 you need the 
right connections. 

At Q u e n Data we've got the right 
connections in more ways than one. 

Firstly our D W P 1120 Daisy Whee l 
Printer comes with a choice of 
Centronics interface or an optional 
RS232C interface. 

Consequently it can connect directly 
with virtually any micro on the market. 

Secondly our 'Daisy Chain' of dealers 
are conveniently spread across the 
country, making it easy for you to drop 
by and check out the hardware. 

Talking of which, originally designed 
for professional users, the D W P 1120 
combines stylish good looks with 
total practicality. 

With features you'd only expect to find 
on much more expensive machines it's 
a powerful companion for any home 
micro, giving you complete word 
processing documents and data listing 
facilities, all at the touch of a button. 
(Tractor Feed and Single Sheet Feeders 
are easily fitted options). 

In fact whatever your printing 
requirements, a glance through our list 
of dealers followed by a quick visit 
should convince you tnat with Q u e n 
Data you've made the right connection 
first time. 

•QA1A 
Q U E N DATA BUSINESS MACHINES UK LTD 

2S Clarfce Road. Mount Farm. BletcMey 
Mrfton Keynes BUCKS M K I H O 

Tel 0908 649412 Telex 826343 Q U E N UK G 
* Recommended retail price £199.00 excluding VAT 

QUEN 

DAISY CHAIN 

L O N D O N 

MACOB 
8 Liltef Gardens. L O N D O N 
N I 8 I HZ 
TO-01-803 1622 
OUIPS 
6 f f l ce Equipment 62 Tntton Road. L O N D O N 
SE2I8DC 
Tel 01-761 0843 
RTS 
Unit 12. St Pane ra j Comm Centre. 63 Pratt Street 
L O N D O N N W I 0BY 
Tel 01-267 7541 
VIGLEN COMPUTER SUPPUES 
Unit 7, Trumpers Way. HanweH. L O N D O N 
W7 2GA 
Tel 01-843 9903 
Z O N E FOUR LTD 
122 Dawes St L O N D O N 
SEI72EB 

Tel 01-708 0053 

H O M E C O U N T I E S « S O U T H E A S T 

BROMLEY COMPUTERS 
417-421 Bromley Road. Bromley. KENT 
BR1 4PJ 
T * 01-697 8933 
COMPUTER INTELUGENCE 
3a MayflekJ Road. WeytorkJge. SURREY 
K T I 3 8 X D 
Tel 0932 49723 
ENOTRE COMPUTER CENTRE 
17 Bath Road. Slough. BERKS 
SLI 3UF 
Tel 0 7 5 3 8 2 1 4 5 / 
FAXMINSTER LTD 
25 Market Square, Hemel Hempstead. HERTS 
HP I ICR 
TeL 0442 55044 
JKL COMPUTERS 
7 Windsor Street Uxbndge. M fDDX 
UB8 IAB 
Tel 0 8 9 S 5 I 8 I 5 

S O U T H W E S T 

CK SUPPLIES 
Uni t 5. Norside. O ld Mixon Crescent 
WESTON SUPER MARE. BS24 9AX 
Tel 0934 418838 

E A S T E R N C O U N T I E S 

A D A M S & OACK 
Adams H o t / v . 125-129 Kmg Street Norw ich 
NORFOLK N R I IQE 
Te« 0 6 0 3 6 3 0 3 I f 
AKHTER COMPUTER GROUP 
22-29 Burnt Mill. Har low. ESSEX 
C M 2 0 2 H V 
Tel: 0279 443521 
BAKER BUSINESS SYSTEMS 
Manor Way Industrial Estate. Bridge Road. Grays 
ESSEX R M I 7 6 0 B 
Tel 0375 79453 

M I D L A N O S 

MICRO CITY 
I a Oueens Road. Nuneaton. WARWICKS 
C V I I S A 
Tel 0203 382049 
RAMS COMPUTER CENTRE 
117 Oueensway. BLETCHLEY 
M K 2 2 D H 
Tel 0908 647744 

NOfTTH 

BITS N BITES 
Urvt 4. O M Swan Shopping Arcade. Green Lane 
LIVERPOOL L13 4BX 
Tel 051-259 5748 
C R O W N COMPUTER PRODUCTS 

' The Coach House. Bridge Avenue. OrmskKk 
LANCS L39 4RL 

) Tel 0695 79168 
RAPID COMPUTERS LTD 
224 Chrtdwali Road. At the Five Ways 
LIVERPOOL L I 5 6UY 
Tel: 051-722 0304 



V 
WHEN LECTURING I often include informal 
definitions of computing terms to make them 
more memorable to students. My informal 
definition of a utility is a program which makes 
life easier for an operator or a programmer. The 
utility presented here falls into the latter 
category. This machinfc-code program docs 
nothing that cannot be done from Basic; but 
it docs it much faster and with much less bother 
to the programmer. 

The utility is designed to manipulate the 
colour attributes of a BBC's mode 7 scrccn. A 
simple call is included to invert the colours — 
excluding black and white; a more involved 
series of calls will select an area of the screen 
to be affected, and allow a more precise 
exchange of attributes. All of this could be done 
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from Basic; but would involve the program 
keeping track of the position and nature of 
teletext control codes. The memory involved 
for this may be greater than the memory 
occupied by this utility; and it would certainly 
execute more slowly. 

Teletext — mode 7 — screens have colour and 
other attributes set and controlled by character 
codes in the range 129 to 159 Ascii. A control 
code on a line will control the manner in which 
succeeding characters on that line are presented 
by the hardware. Such codes only affect the 
current line up to either the end of the line or 
an overriding code on the same line. 

An example may make this clearer; suppose 
the message " H E L L O ! " is required to be 
presented in red text. The red text control code 
is given in the user guide as Ascii 129 (page 

486). This can be incorporated into a string by 
the command 

Str ings = CHRS(129) + " H E L L O ! " 
When this string is printed onto a mode 7 
screen the control code will occupy one 
character position and the text will follow it in 
red. The colour will be changed by a following 
colour code or by the end of that line. I f it is 
wanted to change the colour from red to blue; 
it is only necessary to change the control code 
from red text — 129 — to blue text — 132. It 
is not necessary to rewrite the text itself. 

The utility presented here, i f called without 
any parameters will causc a predefined change 
in text and graphic colour attributes. These 
predefined changes are red to green and vice 
versa, yellow to blue and cyan to magenta and 
vice versa. White codes are not affected. 
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Fintan Culwin 
with a quick 
change on the 
BBC. 
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The default of the whole screen can be 
modified by adding four integer parameters to 
the call. These parameters define an area of the 
screen in the order IeftX, rightX, topY and 
bottomY. Only the codes in this area will be 
changed; but the effects of the codes may extend 

to the right of the area. 
More selective control of the changes can be 

made by specifying two or six integer 
parameters. Two parameters indicate a code to 
be found and a code to replace it. These codes 
are not limited to teletext control codes; any 

Ascii characters can be exchanged. Two integer 
parameters will efTect the whole screen; six will 
select an area of the screen. The first four define 
the area as before; the last two specify the codes 
to be found and replaced respectively. 

Only a limited error checking is provided. A 
check is made that the machine is in mode 7; 
and a check is made that the correct nns only. 
The left/right and up/down should be in the 
correct order and within the confines of the 
screen. I f these conditions arc not adhered to 
unexpected and possibly disastrous results will 
be obtained. 

For the non technical all that is necessary is 
to copy out the listing. It is configured for tape 
based systems to occupy memory from &D00 
onwards; it extends beyond the normal start of 
user memory &H00; so it wil l have to be 
protected or assembled for a different area. 
When run the code is first assembled and then 
tested with all four possible types of command. 
Once tested the start, end and execution 
addresses are displayed allowing a working copy 
to be saved. • 
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WYCH 
SOME PEOPLE make a fetish out o f " g o o d " 
programming. Computer academics run riot 
with the idea that any Goto instruction in a 
program should be erased as though it were a 
manifestation of the Devil himself. Other 
people have more laid back attitudes which do 
not necessarily help to producc tight, error 
proof, well documented programs that can be 
used by someone other than the author. 

As usual, a sensible mid-point between the 
poles of opposing arguments seems to produce 
a good outcome; there are solid advantages in 
structuring a program so that the logic o f the 
steps that the computer needs to follow is set 
out clearly and simply; while an occasional 
Goto, with a local destination and not crossing 
any exits from the segment of the program in 
which it is used, produces no confusion and can 
save space and effort. 

I tend to write programs out of my head and 
the tidying up gets done later on when I have 
some idea that I can achieve what I want to do. 
That's the opposite of what you might be taught 
about "proper" computing but it's human and 
the end result may not be so bad. What you 
do need is a sense of the good structure at which 
you arc aiming finally. 

Figure 1 is a listing of Wychwood; a plotter 
control language for the BBC micro. I wrote 
the program originally because I wanted to 
control the sophisticated features of an Epson 
HI-80 plotter and that's quite difficult to do 
using Basic, spreadsheet programs or a word 
processor. The version listed here is adapted 
for the Oric-l/Tandy four colour plotter. 

Al l computer langauges allow you to 
construct a series of steps, or program 
instructions, that the computer wi l l follow 
when the program is run. I f you are writ ing a 

language in Basic you need some way of in-
putting and storing the steps that the computer 
is to carry out. 

It would be possible to enter each step at the 
keyboard, store the sequence on tape or floppy 
disc and then run the program by starting the 
tape and reading each instruction as it occurred. 
One obvious difficulty of this method is that 
all programming languages provide facilities to 
repeat a scries of operations until a desired 
result is achieved. 

With the program steps stored on tape you'll 
have to rewind the tape each time the program 
went round the loop. That seems a bit slow and 
perhaps boring — but it could be done. 

Another method of holding the instructions 
that your langaugc must follow is to place the 
program steps into a Basic array. Finding the 
start of the program is easy, to find the next 
instruction you need only increment a counter 
by one, and loops are easy to establish and run 
as you can alter the value of the counter to point 
to the instruction after the label that marks the 
start of the loop. 

For example, Wychwood uses the array AS 
to hold the series of instructions that form a 
Wychwood program. 

The idea of using an array to store the 
instructions that are to be carried out by 
Wychwood is fine so far as it goes. But first 
of all the program you have written to control 
a plotter wi l l be lost when the power to the 
computer is turned off, and second, the BBC 
computer is comparatively short of space for 
very large arrays. 

In fact, the second objection is a good thing 
bccause it leads to a neat solution which 
removes all practical limitations on the size of 
plotter control program you can wirte and gives 

Figure 2. 
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John Dawson with 
Wychwood, a plotter 
control language for the 
BBC micro to control 
the features of the 
Oric-1/Tandy. 

array 
D Change the current data disc — 

default 1" 
P Send the contents of A$ to the plotter 
L List the A$ program array to a parallel 

printer 
C Display a catalogue of the current data 

disc 
T Produce a text file from the current AS 

array 
X Exit the Wychwood program to Basic 

For my own education, I decided that I 

wanted to show different prompt messages and 

instructions on screen at various places in the 

program. It is inefficient to try to store these 

as part of the Basic program because the 

relatively large amounts of textual information 

seriously detracted from the data you can hold 

your programs a tidy, easy to understand 

structure. The solution does depend, however, 

on the use of a floppy disc drive. 

In theory, you could use the program with 

one or two cassette decks but you lose the ability 

to find one out of a collection of files in a few 

milliseconds and that will make the program 

very frustrating to use. 

Before you can " run" a Wychwood program, 

you need to be able to enter the instructions 

into the program array, save the program on 

a floppy disc and read it back into the computer. 

Nobody writes correct programs in one go and 

Wychwood has an editing facility that allows 

you to Modify, Delete, Insert and Append 

instructions to those already in the array. The 

functions available from the Main Command 

Level (lines 210-350) arc: 

W Write a new program 

E Edit the contents of the A$ program 

array 
S Store the AS array on disc 
R Read a program from disc into the AS 

I I 

in the machine at any one time. 

This is a key difference between a program 

written for the BBC using cassette tape as its 

mass storage facility and the same machine 

fitted with disc drives. A cassette tape based 

program must hold the whole program in Ram 

at once unless you intend to Chain one section 

of the program after another. With floppy discs 

you can ready one file or another from disc just 

as often as you want. 

(continued on next page) 
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(continued from previous page) 
Procinstructs (lines 1190-1290) sets up a text 

window on the left hand side of the VDU, clears 
the screen and then reads a sequential text file, 
printing it to the screen until the End of File 
marker is reached. 

Having loaded the instruction file, the re-
mainder of the procedure to write a new Wych-
wood program is pretty straightforward. The 
program line number is printed by line 1100 
and line 1110 accept into ZS any alphanumeric 
characters that you type on to the keyboard. 
This is important because many plotter 
commands contain commas which wi l l ter-
minate the normal Basic Input instruction — 
pages 277 and 278 in the BBC User Guide. 

Wychwood has the facility to turn the 
contents of the AS Basic array into a text file. 
The Wychwood Main Command Level loop 
will go ( i f you press T — line 340) to 
Procspool Text. Procspool Text deletes the 
old file ' T . D E F A U L T on the program disc 
and then prints the program instructions 
currently held in memorv to a new text file 
"T.Default" in lines 3480 and 3490. 

The plotter is not turned on because 
Procstart Up is not called before Procplot. 
The next stage has to be done manually when 
you copy the default file from the program disc 
to the data disc, i f you are using two disc drives, 
and then rename the file to the name of what-
ever element it wil l form in the final program. 

Because Procspool Text calls Procplot, 
which will read existing element text files in 
the course of printing out a plotter program, 
it is possible to repeat this process more than 

once, increasing the size of the text file each 
time. 

My BBC micro is fitted with version 2 of the 
Basic interpreter and that means that the 
Openup instruction should be replaced by 
Openin for those people working with Basic 1. 

Wychwood has changed since last month and 
the interpreter procedure — Procplot — has 
grown as I have added new commands to the 
Wychwood repertoire. In order to make the 
program easier to adapt to different plotters I 
have written a new procedure — Proccx — 
which reads the low level commands that are 
to be sent to the plotter when a high level 
program instruction is encountered. 

AXIS-1 
for example, restores the data pointer to line 
4050 and then reads five commands from the 
data in the line. This method conccntrates the 
data that will need changing when the program 
is adapted to a different plotter, in one place. 

The program is incomplete and must be 
structured to some extent to suit the particular 
needs of an individual. Nevertheless, the 
procedures for writing and editing the contents 
of a single dimension array, and storing and 
retrieving the array on floppy discs are complete 
and working well. Additionally, the program 

can display large quantities of information to 
guide the user when Wychwood is operating. 

An interpreter of this sort can be used for 
many purposes, not just for controlling a 
plotter, and, because it is written in Basic, it 
is very easy to extend or modify the actions that 
will be carried out when a particular instruc-
tion is executed. The speed of execution should 
be entirely adquatc for many domestic tasks as 
well as some applications in school laboratories. 

Extracting parameters from the text strings 
in a single element array is not impossible but 
tends to be a clumsy business using Basic. I f 
the machine you wish to control, an 
astronomical telescope or an automatic heating 
and watering system in a greenhouse, for 
example, requires a fixed number of parameters 
associated with each instruction, you may find 
life far easier i f you use a multi-dimension array 
to store the program. 

You could use a single dimension string array 
to store the instuction name and a two or three 
dimension integer or real array to hold the para-
meters. The program pointer wil l identify the 
current elements in each array, linking the 
instruction name to its associated parameters 
or values. 

If, to save typing and additional work to 
create the Command, Element and Editor files, 
you would like a copy of Wychwood as it is 
listed in this article with the additional files, 
write to me at Your Computer enclosing your 
return address in block capitals, a note of 
whether you want the program on a 40 or 80 
track disc and a cheque for £5.75 to cover the 
cost of the disc, post, packing and copying. 
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High Quality 
Microcomputer 

Software 
Product Price Table 

Machine 
Product Spectrum Amst rad MSX CP/M Q L 

Pascal 
Devpac 
C 
U l t rak i t 
Font64/MSX 
The Kn i fe 
"Hie Torch 
The Colt 

25.00 
14.00 
25.00 
9.45 

12.95 

29.95 
21.95 
34.95 

7.95 
12.95 
12.95 

(Fast 

29.95 
19.95 

9.95 
(C 

(CP 
integer 

39.95 
39.95 • 

(Font 
P/M disc 
/ M disc 
BASIC a 

19.95 
( M O N Q l ) 

iesigner) 
edi tor) 

ru tor ia l ) 
imp i le r ) 

All prices in £ sterling. 'Coming soon! 

Here's what other people say about HiSoft Sof tware: 

Our Customers: 
C "more addictive than any arcadc game" 

ft Walker 
DevpacBO "a br i l l iant piece of so f tware" A. Brown 
Ultrakit "a great acquis i t ion" J.LePage 

The Press: 
Pascal " i f you w ish to teach yoursel f Pascal . . . 

you won't go far w rong to buy HiSoft 's 
Pascal" PCFl/84 

Devpac " i t is impossible to recommend any other 
development package for the Spect rum" 
EC M 4/84 

C " the most welcome add i t ion to the Spec-
t rum catalogue since Sinclair in t roduced 
the Microdr ives" Sine. User 12/84 

Font64 " the manual is clear . . \ very s imple to 
use" PCT 7/85 

These are only a few of the g low ing comments that we 
have on f i le showing that user and cr i t ic a l ike f i nd 
HiSoft software offers a refreshing change of style. 

We produce ond market a w i d e range of h igh qual i ty , professional ond wol l -docuinonted software packages for the popular home micros. Our type of 
software is becoming increas ing ly more popular as people get t i red of zapping al iens and want to put their brains to work ; learning new computer 
languages (Pascal. C. Devpac). investigating their computers power (The Kni fe. Iho Torch) or being art ist ic (FbntM). wo have i t all. Pfease fool free to 
w r i t e to us or 'phone for fu l l technical details of any of our products. The above prices are fu l l y inclusivo and you can order d i rect ly f rom us or through 
your local computer shop. 

COLT-A BRAND NEW ZX BASIC COMPILER 
HiSoft Colt is an extremely fast and f r iend ly compi ler for Z X Spectrum BASIC. Ful ly supports ZX Microdr ive , comes complete w i t h spri te handler, 
w i n d o w handler and toolkit, converts programs to run typical ly 100 times faster and is on ly CI 2.95. 

HiSoft, 180 High Street North, Dunstable. Beds. LU6 1 AT Telephone (0582) 696421 

CAR CURE 

CAR CURE will transform your micro' lntoan 
expert mechanic to holp you find faults on 
your car and than determine the cur* . 
Technical Colleges buy CAR CURE to help 
students team about the faults cars suffer, as 
well as their symptoms and cures Now 
you too can benefiti 
Complete with comprehensive 5000-word 
User Guide and packaged in a long-life 
plastic wallet Export orders get American-
English cross reference All for less than 
many garages charge for an hour's work! 

Cassette for 48K Spectrum (microdnve 
iransler instructions iron, on request) and 
Amstrad CPC464 at only £9 95 
Disc for BBCB (slate 40or 80 track) at £11.95 

ffl 5JMTRQM 
PROGRAMS TO HELP YOU 

* REVIEWS 
" works extremely well, 
a great deal of effort has 
gone into making it user 
friendly as well as 
functional . . . a very 
worthwhile package" 

-CRASH 
" . . . an expert system . . 
incredibly easy to use" 

-Popular Computing 
Weekly 

" . . well produced .. .a 
worthwhile addition to 
your toolkit" 

-ZX Computing 
. one of the most 

useful programs I have 
ever used Makes 'xyz' 
look very childish and 
useless. A software 
company to keep an 
eye on" 

-ZX Appeal (Canada) 
* COMPREHENSIVE 

+ 900 faults 
• 300 symptoms 

* POWERFUL 
+ Discover faulty parts 

for every symptom 
. + Display faults for 

every part . 
+ Recommonded cure 

for every fault 
• Trace symptoms of 

any fault 
+ Identify faults causing 

two symptoms 
-f Mark items for 

easy reference 
• Eliminate faults 

checked OK 
+ Review progrosson 

summary screen 
+ Call help if tn 

difficulty 
+ Save diagnosis in 

data file 

D E P T Y C . 4 C L A R E N C E D R I V E . E A S T G R I N S T E A D , 
W E S T S U S S E X R H 1 9 4 R Z Te lephone (0342) 28188 

PRINTERS 
Anod«x P.O.A. 
Epson 1X80 £199 
EpsonFX80 ... £309 
Epson RX100FI £324 
EpsonFX100 £425 
Epson IQ1500 £895 
Brother HRS . £82 
Brother Ml009 £149 
BrotSerHRlO £239 
BrofhorHRlS £312 
Brother HR25 £599 
BrotherHR35 .... £695 
Commodore MPS 801 £86 
Commodore MPS803 £119 
Commodore DPS 1101 .... £164 
Canon PW1080 £234 
Canon PW1156 £355 
Donystep2000 £219 
Kogo Taxan KP810 £234 
Kogo loxan KP910 __.. £355 I.A./WYI £199 
Juki 6100 _ £309 
Smith Corona Fosiext 80 £139 
SmithCoronaDlOO .. £179 
Slor SGI 0 £205 
Shim¥oCfl*80 £165 
Se.koshoGPSOOA.. . £99 

COMPUTERS 
Amifrod PCW8256 
Amstrod 128 Green 
Amstrod 128 Colour 
ApricotFIE 
Apricot FI 
AprkotF2 • Mouse 
Ap»xo»F10 • Mow* 
Apr*o»FPl Portoble 
Alori520ST 
Commodore C64 
Commodore CI 28 
Commodore 1541 Disk _ 
Commodore 1570D>sk _ 
Commodore PC 10 

... £389 
£249 
£339 
£519 
£699 

£1145 
£1745 

£799 
£609 
£119 
£219 
£125 
£169 

£1389 
£649 
£169 

£95 

SonvoMBC55S 
SmooirQl 
Smcioir Spectrum Plus 
|P-Pio Europe £11.001 
MONITORS 
M<rovrfecl431DS £165 
M»covitecl451DS £219 
MKrovHecl451DQ|CH) £226 
Send for cw full price In'on oil Computer 
Product*. Penpherols. Consumobies ond 
D»ks 
4 Doy Insured Delivery £7 • VAT 
24 Hour Insured Delivery C10 • VAT 

CREDIT CARD HOT-LINE 
0 1 - 7 6 0 0 0 1 4 

A l l p r i c e s e x c l u d e V A T 
E x p o r t E n q u i r i e s W e l c o m e 

Galaset Ltd, 30 Bayford Road, 
Littlehampton, West Sussex. 
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COMMODORE 64, 
BBC AND SPECTRUM 

5 REM HEX LOADER FOR CBH 64 FIG.1 
6 REM 
10 FOR I"680 TO 727 PEftDA POKE I.A T-T*A 
20 NEXT If T-6716 THEM GOTO 100 
30 RRIMT-ERPOR IN DATA "-T-6716 END 
40 DBTfl 169.1.133.186.169.1.133.134 
50 DATA 133,185.169.8.133,183/169.208 
60 DATA 133.187.169-2.133-188-169-56 
70 DATA 133-251•169.199-133-252.169-251 
80 DATA 162.231.160-206.32,216,255.96 
90 DATA 68.79.37.73.76 79,63.63 
100 SA-51000 LA-52855 
110 INR'.IT"START ADDRESS".A 
120 IF • A<SA) OR <fi>LA> THEN GOTO 140 
130 IF A/8«INT< A/8> THEN GOTO 150 
140 PRINT PRINT"ADDRESS ERROR" GOTO l'.O 
150 T»<fi-32768>AND255 PRINTA. INPUTDl 
160 IF D*=~END" THEN GOTO 900 
170 IF LEN<D*>=20 THEN GOTO >90 
ISO PRINT-WRONG LENGTH" GOTO 150 
190 FOR B«0 TO 7 Bt«HID»<D*.2*B*1 2> 
200 GOSUB 300 IF E»1 THEN GOTO 280 

210 POKE A*B•D T«T*D l€XT
220 B*=MIB*-DI.13 3) GOSUB 3O0
230 IF E»1 THEN GOTO 230
240 IF T»D THEN G O T O 260
250 PRINT"CHECKSUM ERROR" GOTO 150
260 * » A*B IF ACLA THEN GOTO 150
270 GOTO 300 
2 8 0 PRIMT TAB<3*2*B+D>Cl •"»"
^90 B«8 NEXT OOTO 150
30© E=0 D=0 FOP N= 1 TO LEN. b*>
310 C f = M I D » - B « . N . O GOSUB 400
320 IF E-l THEN D"N N«4•NEXT RETURN
330 D»D*16*X NEXT RETURN
400 X»ASC<C* '—»8 IF X<0 THEN E«I RETURN
4 1 0 IF X<10 THEN RETURN
420 X»X-7 IF X<10 THEN E=1 RETURN
430 IF X>15 THEN E-t
440 RETURN
500 H f « " 0 1 2 3 4 5 6 7 8 9 A K D E F
510 FOR A=SA TO LA STEP 3
520 PRINT A.""> T=<A-32768>AND255
530 FOP B°0 TO 7 X«F'EEK • A+B • GOSUB 600
S40 T»T*X NEXT PR INT"a".
560 V"INT<T/256> PRINT MIDI-HI.V*1•1>.
570 X»255 AND T GOSUB 6 0 0 PRINT
580 HE::T GOTO 900
600 FPINT H I D K H f . INT<X^I6'*1,1>;
610 PPINT MIDl-HJ I-MXAND15). 1>. RETURN

THE PROGRAMS given here will enable 
Spcctrum, BBC, and CBM-64 owners to 
download via Your Computer's Tclsoft 
service. Each month for each machine wc 
transmit at least one — and usually two — of 
the main programs appearing in the current 
issue. Also available is the full user to user 
communications program, Dialsoft. 

So far OE LTD's Tclemod 2 and the VTX 
5000 modems have been tested with the BBC 
and Spectrum but the service also works with 

B O O SVS 6 3 0 Cf»CHR|»34 •
iio PRINT PR TNT" TO PFLOAD 'lODE "
8 1 5 PRINT PRINT" L0AB"C»"D0WNL0AB"
320 PRINT""I". 1. 1 • PET'iRN
325 PRINT PPINT" THEN TYPE NEW",
330 PRINT" <RETURN •"
JJ5 PRINT PRINT"TO R U M THf Pk-OOPAiT
340 PRINT" SV:- 51 OO0 « KE Ti iP'i»'
900 PRINf PR TUT PRINT"! ENTER 'iftTA'
?10 PPINT PRIN'"2 PRINT DATA"
920 PRIMT PPINT" ^ ;.AVE DAT ft"
930 INPUT 2 '~>N Z OOTO 1OO. 500 30"

5/000 "> 

I l i f 

jSlBgSuSzB mmm 
51920 
51 

®mm 
suSB ? i E ^ o s c ^ S S S ^ c c 

,51184

J11S2 

liffi; 

nut x I^sgggg 
s/s? rSSS&SSi 
llS; 
SB> 
uss% sSffisgssssa 

Biffism 
i f ; S i l i t ^ 

mmtt 
Miismm mimm 51240 

5127p 

4D4 
®4E2 

•amnhs? 
51304 

1/1 

s R ? i 

im 

m m i 
i M 
i - t e ^ i 
52536 
52544 

I S ^ S i 

mmsmss 
JC20ECCCOE 4D4 

51368 
51376 MM Km msss 

5l4^4 
51432 
51440 
5144ft -> 

C94C57.5^ 

51380 
51838 

52200 
52208 
l l f i l ? 

siissmii 

I I M 

52640 " i ^ I g S ^ ? ^ 5 ? : ^ 

2E3 

Wsoo 

528P4 -> 59^114/4?4 
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TELSOFT 
A reminder of how to use the Telsoft service. 
a number o f other makes. For the C B M M » 

muiany only be available wfth ^ O E L 
Comms pack together with the Tclemond 2 or 
, m , I a r m 0 d c m ' I a " r ^ hope to adapt the 

Commodore's m ^ d m 

th, L l l , C r d 0 W n , ° a d p r o * r a m ^ s t typ? n 

the hexloader for your machine - figured-
and then enter the machine code - 2 
Once the program has been saved vou can run 
, o L C m C n n g C A L L on the BBC SYS 

51000 on the C B M 64, RANDOMIZE USR 

60000 on the Spectrum. 
To find out what is available and how to 

(0206) 8 0 . « V % t O f l W a r e d i a I U P Colchester 
8068 This audio recorded informati 
wil l also advise you which telephone numbers 2 H f o r l h c b l o c k * «o 

Wh^ ^^and bit/s services ^ 
When a program you want to download is 

on line, make sure your modem is set up and 

soon to its speed As 
soon as you hear the modem tones sw.tch the 
modem to hne and replace the receiver Z e c t 

Option 1 from the menu - Receive. After a 
block of data is received you will see " O K " 

- u n d agatn. When the" " P ^ l o a d T d 
m e * s a f aPP«rs return to the Telsoft 

menu and select Option 5. You can now ave 
and run the program e 

Ontion ^ f ° T * 6 4 °WnCrS WUI necd 10 «« Option 6 . f machine code is to be saved. 

Figure 1. BBC. 
! • W BSC HE* CODC LOADCR 
IS Mlr«H-fc69FF 
N CLBIPRINT 
M IWUI " START ADDRESS <• 
I I A-EVAL ( - I " »A»I 
SB IF A>I,6FB7 THEN 2 80 
6a I f A<t7AO0 Oft A>fc6FE7 THEN 20 

li-

e s INPUT " I " 
99 I F LCN(l»») <>|6 THEN 50 

I N T - e 
l i e FOR N-O TO 7 
I 20 X8- H I D 8 ( • • , 2 * N » 1 , I > 
l i e I F E - l T>«N 26 0 
I 4 B X a - H I D * < 8 * . 2 » N » 2 . I > 
150 I F E - l THEN 260 

< - f c - » n i D a i B a , 2 » N » i , 2 > > 
| T - T ^ 8 

180 NCXT 
| 9 B FOR H - I TO L E N «Cai 
700 x a - H i o a t c a . n . i i l o o s u o see 
210 I F C - I T»«N A—A-11 OOTO 260 
? 2 0 NEXT 
230 IF T - EVAC < - k " » C « ) THEN 30 
240 PRINT 'CHECKSUM ERROR 

2 3 0 A - A - 8 . G O T O 3 0 
2 6 0 PRINT *TVP INO ERROR 
2?0 A -e»IA o i v e n GOTO 30 
2 9 0 - S A V E -DOWNLOAD" 6AB0 6 F 8 7 
790 END 
300 E - B l I F A S C ( » a > ' 4 9 THEN E - l « R E T U R N 
310 I F A S C I x a > < 3 0 THEN R£TL«N 
320 I F A S C < x a » ' 6 3 THEN L - 1 1 RE TURN 
330 IF Af lC»xa>>? l THEN E - l 
340 RETURN _ _ _ _ _ _ 

Figure 2 BBC. 
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.4FD 
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.394 
1,348 
. 4 1 6 
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. 209 
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.sec 
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,48C 
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6 8 4 8 
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6870 

6BC0 
6BC0 

I 6 C 8 0 F 2 9 1 7 6 2 0 D 3 6 D . 4 7 7 

T C 8 C 4 7 3 O 0 F I 2 0 0 C 6 C , 4 3 A 

I B 0 E 3 C 3 7 A F 0 0 8 A 9 3 8 . 4 C C 

I 2 0 C 3 F F 2 0 E 7 F F 4 C 6 7 . 4 D 8 

. 6 A 2 0 0 C 6 C 8 0 C F C 3 7 8 . 3 C I 

I R 0 0 8 A 9 3 O 2 0 T 3 T F 4 C . 4 4 7 

. 6 7 6 A 2 0 C 7 6 B 2 0 E 7 F F . 4 2 9 

. A 5 7 3 A B A 9 0 O 9 9 8 5 6 F , 3 F 6 

: A 3 8 A C 9 0 2 D 0 3 8 2 0 O 7 . 4 I 9 

1 6 8 A 9 C B 2 0 3 3 6 C A 9 3 3 . 3 8 8 

I 2 0 3 0 6 E A 9 3 0 2 0 3 3 6 C . 2 9 0 

I A 9 1 3 A 2 0 1 2 0 F 4 F F 2 0 . 3 9 4 

L F 7 6 8 A 4 7 I C S 8 8 8 9 8 3 . 3 0 3 
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EXPERT SYSTEMS 
ON YOUR MICRO! 

Now you con oxplore the exciting wor ld of 
Artif iciol Intelligence in action, with the latest book 
from top-tel l ing computer author, Tim Hartnell . 

Exp/or/ng Expert Systems on your 
Microcomputer 
mokes Expert Systems accessible to you in a woy which has never been 
done before. W i th machine-specific listings for SPECTRUM + ond 
SPECTRUM, AMSTRAD. BBC MICRO. C O M M O D O R E 64. ond all MSX 
mochines. plus any machine furnished with Microsoft BASIC, Tim's new 
book opens up the wor ld of Expert Systems in a direct, practical woy. 

The book discusses, in some detoi l , the most successful Expert Systems 
developed to dote (including PROSPECTOR. MYCIN and DENDARl) and 
shows how the field has developed over the past decodc. Reody-to-run 
Expert Systems programs in the book include AUTO MECHANIC and 
MEDICI (to give yourself a quick 'stress check'}. The mojor Expert System in 
the book delights in the nome of FUZZY RITA This program uses fu**y logic 
within the framework of an Expert System shell to produce a genuinely 
useful expert on iust about any subject you choose, f rom chicken texing 
through to medical diagnosis ond weather forecasting. You'll also be given 
the chance to explore the longuages which dominate the Artif icial 
Intelligence ond Expert Systems worlds. The book contains BASIC emulators 
of PROLOG ond LISP so you can get them up and running on your 
computer, without having to actually buy the languages. 

Exploring Expert Systems on your Microcomputer, by Tim Hortnell (ISBN 
0 907563 74 0). -s £7.95, and is avai lable f rom most book and computer 
stores, or you can get it direct by moil, post free, f rom the publishers: 

Interface Publications Ltd., Dept YC, 
9-11 Kensington High Street, 
London W8 5NP 
(Trode only: WHSD lekester) 

Onterfiace 
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I could 
do 

that 
In support of his one man 
campaign against the 
structuralists John Ransley 
asked you to desing a 
haywire program for 
September's competition. 
It had to combine a loop 
with a liberal sprinkling of 
Gotos and Gosubs; and, 
most Importantly, there 
were to be no elaborate 
modules. M. Wright, 2 Rye 
Lane, Halifax, HX2 OQB, 
wins the £15 prize for his 
Spectrum Ducksheet 
program. While the 
program may not be as 
messy as John Ransley 
would like, the author has 
successfully managed to 
avoid any suggestion of a 
logical structure. This 
month's competition 
continues our policy of 
reviving the arcade 
classics. A Basic version 
of Space Invaders is in the 
pipeline. We would like 
you to follow it up with 
Breakout in Basic. 
Remember that the 
program should be as 
compact as pbssible — no 
more than 20 lines long, . 
and don't worry about 
sacrificing non-essential 
features. 
10 
20 

TO 1*0 
>tM »« >yCI 30 LET a»0« ie *3» ro 10 • 

s i n t « T i t Sucea ?;<» a e r u o n 
40 BtM • • l | '< • • 

Jt f o * n . i a r o 3 »TBP - i « POINT AT r .is «.•• JP n 
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r .u f . OUN 100 ef« •• 9«ft« •• no io sue 4i/c» IS0 IP vsrt't THTN 90 TO '» 

1)0 PAUSC a oo TO »»»« 
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;so POP " » o TO a : »SAO o c - e uSO • -•o... n 
:-o CATa o .O E . - . I « 6 . i i e . « C . o = 
e e .e s e . e s re 4o .se 0 * 4 ax 
iao'eooc-ec * papeb 4 CwS PO 
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®e« i ' U i : 0 C lftO WCT 41* A A A A 

PEN «• «««!» JO C M R I D I R I • i'.* 2'IPhK A * ic t l ' . f ' t ! « 
f «r»«c» . 200 ro ftt« 

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

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

A bluffers' 
guide to 
micros 
REMEMBER THE computer -book 
boom, with each new machine 
followed by enough "instant 
books" to start a paperchase to 
Alpha Centauri? The MicroGroi 
Explained ... Revealed ... Un-

zipped ... Hit With A 

Sledgehammer. 

Bluff reigned supreme. Some of 
these books managed to be less 
useful than the supplied manuals, 
which generally takes some doing. 
A programmer's idea of a manual 
opens with several chapters 
describing special and incom-
prehensibly powerful features: only 
experienced users know to turn to 
Appendix F, section VI, subsection 
3.14, to find the footnote on how 
to switch the machine on and load 
programs. 

And those were people who 
knew about the wretched gadgets. 
In computer publishing's days of 
glory, The MicroGrot Explained 

could be written by anyone, and 
usually was. The following 
bluffer's tales are true, but names 
are omitted to protect the innocent 
(me) from the guilty . . . 

"Why not write a Basic For The 
Very Stupid book for your 
computer?" asked a friend who'd 
written two. "Money for old rope." 

And next, for the dim... 
ONE OF THE main uses of a 
micro, or any other type of com-
puter, is the manipulation of large 
volumes of data, as a single mass, 
or split up by any given criteria. 
In Basic, there are several simple 
commands which are at the heart 
of any data handler — arguably 
the most useful are Dimension, 
For, and Next. 

Dim allows a user to set up an 
array of similar variables, so that, 

instead of using, say, A to Z for 
the first 26 variables entered, e.g.: 

10 INPUT A 
20 INPUT B . . . 

260 INPUT Z 
it is possible to have each variable 
as a different point on the 
"number line" of the one-dimen-
sional array; A : 

10 DIM A (26) 
20 INPUT A (1) . . . 

270 INPUT A (26) 
(continued on next page) 

T v e only had it a month," I said 
evasively. 

He gave me a look. " I haven't 
even got one, and I've sold two 
books on it. Haven't written them 
yet, but it should be a doddle. It's 
all in the other books." 

Far off, you could hear the crash 
of mighty pines being felled. 

Another pal gloated over 
lucrative video commissions, with 
masterworks to be delivered within 
the week. With gritted teeth I 
quote: "It 's great fun though — 
and rather silly — we've only had 
the Spectrum for a fortnight and 
we have to appear both wonder-
fully knowledgeable and highly 
skilled. This is difficult to put over 
when you have to spend five 
minutes searching for the word 
"or" or "to" or whatever . . . " 

Something snapped inside me 
when the author of A Moron's 
Guide To The Spectrum d ropped in 
to research h is Moron's Guide To 

The Commodore 64. Conscien-
tiously he spent whole minutes 
researching my 64; meanwhile I 
flipped through his hideously 
matrix-printed draft introduction 
"Ha ha," I quipped, " i t says 
Spectrum here — anyone would 
think this was your Spectrum 
introduction again, and you 
missed that one when you 
changed the name to CBM-64." 

"Er yes well um," he said 

sheepishly. "That's right." 
After this it seemed quite 

possible to believe people had 
published authoritative, hands-on 
explanations of the QL before ever 
seeing the machine. Like lifelong 
nuns writing sex manuals. 

It's harder now to flog easy-to-
rcad, easy-to-forget works titled 
Rearranged Bits From All The 

Other Books On The Spectrum. I 've 
given the thumbs-down to a couple 
myself: because I'm a world 
authority on not writing computer 
books, publishers occasionally ask 
me in to sneer at submitted manu-
scripts. My favourite was a book of 
CBM-64 graphics programs — 
none of which worked on my 64. 
There are three variants of the 
machine, distinguished by what 
happens when you reach page 64: 

POKE 1524,81 
The resulting blot was once white, 
is now cursor coloured. 

The dwindling boom is familiar 
news to SF fans. Decades ago, a 
dreadful outfit called Badger Books 
found any SF would sell, and 
published 159 hackworks by a 

_ single author (R.L. Fanthorpe) 
who wrote one each weekend. It 
would be libellous to identify the 
Fanthorpes of computer publish-
ing — but just as Badger poisoned 
the 1960s SF market, the exploiters 
have made home-micro books a bit 
of a joke. 
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(continued from previous page) 

Line 10 sets up the array of 
variables, and from there on-
wards, they may be treated as 
independent variables. The 
advantage of this system only 
really comes to light when the 
array is used in conjunction with 
a loop. A simple loop can be set 
up using Goto, with a counter and 
decision to get out of it at the right 
time. This principle is used in the 
program below, which does just 
the same as the previous one, but 
in 22 less lines: 
10 LET COUNT = 0 
20 DIM A (26) 

30 LET COUNT = F COUNT + 1 
40 INPUT A (COUNT) 
50 IF COUNT < 26 THEN 

GOTO 30 
60 . . . 

Using a F o r . . . Next loop, the 
program can be simplified still 
further: 
10 DIM A (26) 
20 FOR C = 1 TO 26 
30 INPUT A (C) 
40 NEXT C 

The two programs function 
identically, but with the second 
version, the programmer does not 
have to bother keeping count 
himself; nor does he have to 
remember which line the original 
For command is on: the computer 
works out where to go to itself. 

The same principle can be used 
for strings of letters, but, on the 
Spectrum, the length of the string 
must be defined, as though, on 
another computer, a two-dimen-
sional array was being created: 

10 DIM AS (20.10) 
wil l , on the Spectrum, crcatc an 
array of 20 words, each 10 letters 
long. This is, in effect, the same 
as creating a two-dimensional 
array of charactcrs, and, due to the 
string splicing commands, can be 
treated exactly as that. In most 
Basics, A$(20) is all that is 
required for a string array, and the 
variables can be of any length. 
Although the Spectrum's approach 
is more logical, and requires less 
memory, the latter system is more 
suited to data comparison and 
retrieval. 

Once an array is set up, the 
component variables may be 
manipulated in the same way as 
any variable, but they may also be 
treated as a group, e.g.: 
10 FOR X = 1 TO 26 
20 LET A(X) = A(X) + 1 
30 NEXT X 
wil l add one onto each number in 
the array A. Using Step, every 
second value, for example: 
10 FOR X = 1 TO 26 STEP 2 
20 LET A(X) = A(X) + 1 
30 NEXT X 
. . . or only the second 13: 
10 FOR X*= 14 TO 26 
20 LET A(X) = A(X) + 1 

30 NEXT X 
So far, arrays of only one "dimen-

sion" have been looked at; but any 
number of dimensions is possible: 
Dim A (10,10) creates a 2-D array 
of 10 numbers by 10 numbers 
(100 in all), and Dim A (10,10,10) 
wi l l create a 3-D array. In 
practice, most programs seldom 
use more than two dimensions, so, 
to turn back to the 10 by 10 array: 

Each of the primary "columns" 
has another 10 sub-rows: there are 
numbers ranging from A ( l , l ) 
through A ( l , 2 ) . . . A ( l , 1 0 ) . . . 
A(2, l ) . . . A(10,10). This cap-
ability is important when sets of 
data must be processed: e.g. when 
programming a " M o n o p o l y " 
card. The dimensions needed for 
"Rent — six values for each card, 
of which there arc 22 — would be 
R(22,6). 

Every card is referred to by a 
number (1 to 22), and each house 
state by a number from one to six, 
where one is "site only", two is 
" w i t h one house", etc. up to six, 
which is "Hotel" . The rent, then, 
for three houses, on property 18 
is in R(18,4). The names of the 
properties could be stored in a 
string array, e.g. P$(22), so PS(1) 
would be "O ld Kent Road". 

In practice, it would be ex-
tremely tedious to enter all these 
values each time a game was to 
commence, or to write a program 
where the data are given on a one-
to-one basis with their variable's 
name, and to alleviate this chore, 
there exists the Data command set 
to do this automatically. 

After the command Data in a 
program, there exists a storage 
placc for numbers or strings, e.g. 
10 DATA "Old Kent Road'^.IO, 

30,90,160,250."Whitechapel 
Road'\4,20.60,180,320,450 
(etc) 

The program below reads this 
data line in the same basic way as 
the previous programs inputted 
data, but as there are two dimen-
sions, it uses a "nest" of two 
loops, X and Y. 
10 DATA (as above) 
20 DIM R(22,6): DIM PS (22) 

(PS (22,20) on the Spectrum) 
30 RESTORE 
40 FOR X = 1 TO 22 
50 READ P$(X) 
60 FOR Y = 1 TO 6 
70 READ R(X,Y) 
80 NEXT Y: NEXT X 

Restore resets the Data market 
so that data is read from the begin-
ning of the line onwards. Read 
reads the data into the specified 
variable, and moves the market on 
one "data clement", so that the 
next item is read next time. Note 
that, as there is only one string 
element to be read for each pro-
perty, the Read P$(X) command 
is outside the inner nested loop. 

How to come forth 
FORTH IS very different from 
Basic and, indeed, most other 
high-level languages. It was 
originally developed by Charles 
Moore to control radio telescopes 
at the Ki t Peak National Observa-
tory, Arizona, in the early 1970s. 

Described as a "high-level" 
language, Forth is effectively an 
extensible "macro language". It 
comes with a standard dictionary 
of words — i.e. macro definitions 
— which can be used and expanded 
to create the user's program. Each 
new word can be made up of those 
already in the dictionary or with 
assembly language mnemonics. 

A macro definition is a collec-
tion of similar, or lower, level 
commands which make up a 
higher level function. This creates 
a language on a higher level than 
machine code but with very 
nearly the same execution speed. 

Since each word can be used in 
successive words the user ends up 
with a program which is executed 
by typing one single word. The 
outcomc of all this is that the user 
creates virtually a new language 
based around the original dic-
tionary, so you can tailor the 
language to meet your require-
ments. t 

What really makes Forth a high-
level language is that fully struct 
turcd programming methods are 
employed as a fundamental 
feature. This is done through the 
use of control structures such as 
I f . . . Else . . . Endif and Begin 

. . . While . . . Repeat. They give 
it many advantages over Basic 
such as the ability to support 
recursive structures. 

Another major di f ference 
between Forth and Basic is the 
way in which the former evaluates 
arithmetic expressions. 

Forth employs the use of a stack 
on which data are held and oper-
ated on. Al l access is to the top of 
the stack. Therefore, the last 
number on is the first off. 

Operations upon the data use a 
convention called Reverse Polish 
Notation (RPN). As an example: 
1 2 + 3 x is the RPN equivalent 
of ( l+2)x3 . As can be seen the 
operators arc input after the data 
upon which they operate. 

The 1 and 2 go on to the stack 
where they are added together. 
The result is placed at the top and 
the 3 is placcd on the stack and 
then multiplied by the previous 
result. The final result is again left 
at the top of the stack. 

Unlike nearly all implementa-
tions of Basic, standard Forths use 
integer arithmetic for their opera-
tions. In most cases they can 
handle up to 32-bit precisions i f 
required. Floating-point routines 
pan be incorporated but these 
would result in a reduction in 
execution speed. 

Debugging a Forth program 
can be a real headache. This is 
mainly because of the way in 
which a Forth program is built 
up. 
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TOP* 
TIPS 
SMOOTH MESSAGE 
This program allows you to 
add the final touch to that 
game you have just 
finished writing, or it could 
be used to customise any 

other programs you have 
The message Is Poked 

into memory at location 
32122 onwards, along with 
the required length and 
colour. When the routine is 
executed, the message is 
scrolled slowly and 
smoothly — not a trace of 
flicker — across the whole 
32 colomns of the screen 
using the extreme bottom 
of the screen. 

13 OATA 0 . 0 . 0 . 0 , 0 . 0 , 0 . 0 so tie.ss.tss.ee,17.33.1. i* 
30 CATS 4.6,23 1 2 6 . 3 3 . 1 1 * . 4 3 . 1 

40 DATA 2 * 0 . 3 3 13 3 4 - 5 4 4 . 5 0 1 I 40 
80 DATA 117 , 3 3 . 0 . 3 3 . 2 5 5 . 80 30. 

00 DATA lO. 
119 

TO DATA 3 . 1 

2 0 3 . 1 8 . 3 126 1T9 

SO DATA 3 3 . 3 3 0 . 3 0 1 . 3 8 . 0 . 1 1 1 . 4 1 

5o &ATA 41,17,0,01 59,1.0.0 
100 DATA 1 7 . 4 0 . 1 1 7 , 3 3 7 , 1 7 6 - 3 0 1 . 

3 3 . £ 3 4 
110 DATA SO.SO 1 8 8 . 1 1 7 . 1 1 9 . 3 9 . 1 

3 9 . 1 9 3 
120 DATA 3 3 . 2 4 7 , 3 3 , 1 6 9 . 1 1 7 , 1 3 6 

. 35 
130 DATA 1 3 e . 2 3 9 . i 0 7 . 2 0 S . i e T . i l 7,0,5 
140 DATA 1 9 T . 3 0 9 , 5 8 . 1 1 7 . 8 0 3 . 7 0 . 

1 :?0*DATA 1 8 . 2 4 0 . 1 9 3 . 3 3 8 . 1 3 . 3 3 . 3 'f&itt'VStN -as? s 
X.a >iexr < 300 lM>tfT En tor Lin9tfc Of M4»» «9e "-U POKe 30131.«. 

i c e CLS 
s e e I K P U T NC« e n t e r Tn« r<tss*? 

«. - ;M8 X«1 TO L - L POFTC 301 
21*X ,C00£ H»<X>-33 H O T X 500 IKPUT Cnic r colour v * t v « " 
;C PO«t 30130.C RAMOOMIZe OSS 30978 

POA POKe 

DOUBLE HEIGHT 
This program for the 
Amstrad is designed to let 
you use double height 
characters in all modes. 
Simply type out the 
demonstration program and 
Run it and it will save the 
code for you. When you 
wish to re-use it you must 
load the code and type 
CALL&AAEO (Enter) to set 
up the RSX. You can then 
use it like this: 
10 a$=MHellow World" 
20 locate 4,4:pen 2 
30 a$"* + a$ 
40 ldouble,§a$ 

Paul Mason 

•iP'i 
lot .v;«T M>!>: SOM.t t II* i*»t M : . I twiy 
its <tu hUlf IM POM • m I NK) j.io*An •*• •••».-• miu.M 
TT «.« M IM CW> •.eat :*t» titt*n\t*Me>v\>:s.*a*kijjiix:> imi 
-r.r :«t» <iAM4«?i»42«rct0K<-.ctiocc-'.4«>M.w«»l M»» :*T» IJIIDlUlinWMIlM.-MKWJI.MUl IM u;i Mwitwuiiwmmmyaarj.iiw 
•r't •-»•. l»l<IHm»)llir'>U»l»li'MI M'U !«« UI> miXSUKDUWJ'IMlUrKt'UH.HIII 
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FASTER SAVE 
• Having seen many games over 

the past year with Hyperloads and 

a few games that have no Border, 

I have tried to write my own, also 

allowing me to disable Break com-

pletely by stopping the keyboard 

scan. The problem that I have 

come up against is that having 

found the Rom routine, how do I 

successfully transfer the routine to 

Ram so as it can be fiddled with? 

I think I know how to stop the 

border but I can't make it save 

faster. 

Andrew Shoren, 
We si Drayton, 
Middlesex. 

FIRST OF all the thing that you must 
understand is that there arc relative 
and absolute jumps in the routine 
(relative means jump backwards or 
forwards by X bytes. Absolute jump 
means jump to a given address). Get 
yourself a good assembler/disassembler 
and a copy of The Complete Rom Dis-
assembly by Dr Ian Logan. As you wil l 
see, the routine to save is at I218D/ 
04CZH and is approximately 148 
bytes long. As you wi l l know, every 
time the routine is executed (by leaving 
an "edge" on the tape) the Border 
changes colour by way of the Out 
instruction. A l l that you do is NOP 
them out or i f using an assembler leave 
them out altogether. Define the Border 
colour from Basic and jump into the 
routine and you're away. 

To hypcrsavc is a more difficult job. 
The highest speed I have ever at-
tempted to use was in approx l/7th of 
the normal time. Unfortunately the 
computer then wouldn't listen to it 
when I tried to load it back. 

What happens is that the program 
waits for a set period of time before 
it cither sends or listens for another 
pulse. I f you decrease this length of 
time you wil l save far quicker. The 
delay is stored in the B register at 
051FH (normal value 62D) and must 
be decreased (to about 45150). 

T o sum it up you can either copy 
the routine into Ram via a For-Ncxt 
loop and search out all the absolute 
jumps (code 195) and replace the 
addresses with + however many bytes 
further up in the memory you put it. 
Otherwise use an assembler and copy 
the mnemonics from Dr Logan's book. 
Craig Rawston. 

PSEUDO BLEEP 
• Could you briefly explain how 

I could simulate the Beep function 

in machine language, also how do 

some programs manage to make 

the music play far louder than 

normal? 

Michelle Pendleton, 
Shepperton, 
Surrey 

Do you have a 
problem related to your 

micro? Our panel 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'd like 
to pass on to others. Why not write 

to us with your top tips? 
FIRST, TO simulate the Sinclair Beep 
you need to use the following routine: 
LD HL.PItch 
LD DE,Duration/Frequency 
CALL 03B5H (Beep routine In Rom) 
Ret 

T o work out the duration just 
multiply the time you want the noise 
to last by the frequency in HZ. Now 
i f you want to make the sound louder, 
what you have to do is write a twin 
or three channel sound routine. 

Try the following little ditty that 
I've concocted: 
LD A. (5C48H) 
RRA 
RRA 
RRA 
LD B,Duration 
LOOP LD C.254 
DEC H 
JR NZ. LOOP 
XOR 16 
OUT (C),A 
LD H. FREQ 1 
DEC L 
JR NZ. LOOP 
XOR 16 
OUT (C),A 
LD L.FREQ Z 
DJNZ LOOP 
RET 

Place this routine at around 60000 
in the memory and use the following: 

10 REM TWIN-SOUND DEMO 
20 REM c 1985 THE SHIRE 
30 CLEAR 59999: LOAD " " CODE 
AO FOR N = 0 TO 5 
50 READ DUR:READ FREQA: 

READ FREQB 
60 POKE 60007. DUR 
65 POKE 60018. FREOA 
70 POKE 60027, FREQB 
80 RANDOMIZE USR 60000 
90 NEXT N * 

100 DATA 200.205,206 
110 DATA 70.230.231 
120 DATA 255,254.255 
130 DATA 255.205.206 
140 DATA 255,170,171 
150 DATA 255.125,126 

You wi l l notice that i f FREQB is 
only one higher or lower than FREQA 
then the noise (sorry! note) causcd w i l l . 
seem louder than the average Beep'. I f 
you were to write a three-channel 
routine, which is infinitely harder 
because registers only come in pairs, 
you would find the volume even 
higher. 
Craig Rawston. 

STORING M/C 
• I am planning to write a game 

in Basic with machine-code 

routines. What I would like to 

know is, where can I store the 

machine-code routines? 

A L T H O U G H BBC: Basic is ve ry FAST, one 
way of giving that extra "gloss" to 
games is to use machine-code routines 
for the most time critical points. 
Because of the small memory capacity, 
it is very important to choose the area 
of memory for the code carefully. 

There are several ways to reserve 
memory for code but the most obvious 
way is to use the Dim statement. For 
example: 

DIM code 100 
would reserve 100 bytes, the start 
address being assigned to variable 
'code'. Another technique is to store 
the code between video ram and the 
basic program. T o do this, the size of 
the object code must first be estimated, 
say &100 bytes. Then the value of 
Himem must be lowered by that 
amount, ic: 

HIMEM = HIMEM-&100 
Now the machine code can be 
assembled from Mimem (the new 
value) onwards. 

For small machine-code routines, it 
might be convenient to place them in 
parts of memory below Basic. The 
choice depends on your Basic 
program but here are a few guidelines. 
900-9FF A safe area so long as you 
are not using the commands 
Opening and Openout on tape 
AOO AFF This part of memory is 
normally used as cassette work-
space and may bo used on disc 
based machines. 
BOO-BFF Function key definitions. 
Use this area of memory if function 
keys are not being used. 
COO-CFF User defined character 
definitions. This part of memory may 
be used if user defined characters 
are not being used. 
DOO DFF User defined character 
definitions. This part of memory may 
be used if user defined characters 
are not being used. 
DOO-DFF Used by NMI routines. 
Usually safe for tape based 
machines. 

YOUR COMPUTER. NOVEMBER 1985 107 ) 



Patch On 
M K Mostowyj, 
Peterborough. /fcfrd 
ANYONE WHO owns a D M PI Printer should 
already know that the character matrix used is 
only 5 by 7. Whilst the printout is reasonably 
good, it could be improved by using a larger 
character matrix. Th is program does just that. 
It works by inserting a patch in the appropriate 
jump block to redirect the printer routine to a 
new one in memory. 

The new routine provides the D M P 1 w i th a 
matrix o f 8 by 7 w i th a maximum width o f 60 
characters in normal mode and 30 characters 
when printing double width. Although the width 
is reduced the clarity is increased considerably, 
and this abil i ty to redefine the complete printer 
character set is included. Also the # and £ 
symbols can be mied wi thout the need to alter 
the D i p switches on the pr inter. 

When the routine is in memory and has been 
called two RSX commands are logged on. 
These are: 
:PA7CHON to turn on the routine 
:PATCHOFF to turn it of f 

A l l RSX commands must be prccccdcd wi th 
the : symbol. Shif ted 

First o f all type in listing one, and save it before: 
running in case o f any errors you may make. 
When this is run, i f all is well, you wi l l be given 
the opportunity to save the resultant code to tape. 

SOFTWJ 
Programs for Software File 
should be fairly compact 
and sent on a cassette. 
Please include clear 
instructions and say what 
computer it's for. We pay 
between £6 and £36 for programs published. 
They must be double-checked and submitted 
Once this is done you can reload it any time with: 
MEMORY 41659: LOADuPATCH":CALL 41660 

Th is can either be a direct command or a line 
wi th in your basic program. 

Now enter listing two and saw it on a separate 
tape. When this program is run you wi l l be asked 
for the name o f the charactcr set you wish to load. 
The original is saved as patch. Oncc you have 
loaded the set various options are open to you. 
Menu 1. 

N — New Character. If pressed the 
p rompt en te r charac te r is 
issued. Enter any Character 
f rom the keyboard and press 
enter. Menu 2 is Then displayed. 

Menu 2. 

ARROWS 
COPY 

Save driver and code. Saves 
Charac te r set and driver 
complete w i th any Alterations 
you may have made. A Library 
of d i f f e r e n t set can be 
compi led. 

Moves cursor around grid. 
Sets/resets bit Occupied by 
curso. 

ENTER — Large enter key stores character 
as def ined in grid. 

C — Clear grid. 
I — Inverse character. 
Q — Quits character Without Storing 

it and returns to menu 1. 

> 1 0 M O D E 1 320 DAT A 3 6 . 1 C . 0 8 . 0 0 . 0 0 . 0 0 . 0 6 . 0 7 , 5 1 . 5 9 , 0 F . 0 6 . 0 0 , 3 E . 7 F .
20 M E M O R Y 4 1 6 5 9 4 1 . 5 D . 5 D . 5 F . I E . 0 0 . 0 0
30 s u m = 0 : R E S T O R E 1 30 330 DAT A 7 C . 7 E . 1 3 . 1 3 . 7 E . 7 C . 0 0 . 4 1 . 7 F . 7 F . 4 9 . 4 9 . 7 F . 3 6 . 0 0 .
40 P R I N T ' P L E A S E W A I T ! ! " 1 C . 3 E . 6 3 . 4 1 . 4 1 . 6 3 . 2 2
50 FOR n = 4 1 6 6 0 T O 4 1 6 6 0 + 9 5 0 340 DAT A 0 0 . 4 1 . 7 F . 7 F . 4 1 . 6 3 . 3 E . 1 C . 0 0 . 4 1 . 7 F . 7 F . 4 9 . 5 D . 4 1 .
6 0 R E A D a t : P O K E n . V A L < " & " + a S ) 6 3 . 0 0 . 4 1 . 7 F . 7 F . 4 9 . I D
70 s u a - t u a + V A L ( " & " + • * ) 350 DATA 0 1 . 0 3 . 0 0 . 1C-. 3E . 6 3 . 4 1 . 5 1 . 7 3 . 7 2 . 0 0 . 0 0 . 7F . 7F .08.
80 N E X T 0 8 . 7 F . 7 F . 0 0 . 0 0 . 4 1 , 4 1
90 IF 8ua»<>60007 T H E N CLS: P R I N T "ERROR IN D A T A H H " : END 3 6 0 DAT A 7F . 7 F . 4 1 . 4 1 . 0 0 . 3 0 . 7 0 . 4 0 . 4 1 . 7F . 3F .0 1 . 0 0 . 4 1 . 7F .
100 C L S : P R I N T " I n a o r t tap© to save b y t e s " 7 F . 0 8 . 1 C . 7 7 . 6 3 . 0 0 . 4 1
110 S A V E • P A T C H " , b . 4 1 6 6 0 . 9 5 1 3 70 DATA 7 F . 7 F . 4 1 . 4 0 . 6 0 . 7 0 . 0 0 . 7 F . 7 F . 0 E . 1 C . 0 E . 7 F . 7 F . 0 0 .
120 END 7 F . 7 F . 0 6 . 0 C . 1 8 . 7 F . 7 F
130 D A T A 0 1 , C 9 , A 2 , 2 1 , C 5 , A 2 , C 3 . D 1 . B C . 0 0 . 0 0 , 0 0 . 0 0 . D I . A 2 , 3 80 DATA 0 0 . 1 C . 3 E . 6 3 . 4 1 . 6 3 . 3 E . 1 C . 0 0 . 4 1 . 7 F . 7 F . 4 9 . 0 9 . 0 F .
C 3 . E 1 . A 2 . C 3 . F 3 . A 2 , 5 0 * 0 6 . 0 0 . 3 C . 7 E . 4 3 . 5 1 . 3 3
140 D A T A 4 1 . 5 4 . 4 3 . 4 8 . 4 $ . C E . 5 0 . 4 1 . 5 4 . 4 3 . 4 8 . 4 F . 4 6 . C 6 . 0 0 . 390 DAT A 6 E . 5 C . 0 0 . 4 1 . 7 F . 7 F . 0 9 . 1 9 . 7 F . 6 6 . 0 0 . 0 0 . 2 6 . 6 F . 4 9 .
2 A . F 2 . B D . 2 2 . 6 9 . A 3 . 2 1 * 4 9 . 7 B . 3 2 . 0 0 . 0 0 . 0 3 . 4 1
150 D A T A F F . A 2 , 2 2 , F 2 , B D , 3 E . 3 C , 3 2 , 2 4 . A C , C 9 . 2 A . 6 9 . A 3 . 2 2 . 4 0 0 DAT A 7 F . 7 F . 4 1 . 0 3 . 0 0 . 0 0 . 3 F . 7 F . 4 0 . 4 0 . 7 F . 3 F . 0 0 . 0 0 . I F .
F 2 . B D . 3 E . 5 0 . 3 2 . 2 4 , A C 3 F . 6 0 . 6 0 . 3 F . I F . 0 0 . 7 F
160 D A T A C 9 . E 5 . D 5 . F E , 0 E , 2 0 . 1 7 . 3 A . 2 4 . A C , C B . 3 F . 3 2 , 2 4 . A C . 4 1 0 D A T A 7 F . 3 0 . 1 8 . 3 0 . 7 F . 7 F . 0 0 . 6 1 . 7 3 . I E . 0 C . I E . 7 3 . 6 1 . 0 0 .
3 E , 0 2 , 3 2 . 5 7 , A 3 , 1 7 , 1 7 0 0 . 0 7 . 4 F . 7 8 . 7 8 . 4 F . 0 7
170 D A T A 1 7 . 3 2 . 4 F . A 3 . A F , C 3 . 6 6 . A 3 . F E , 0 F , 2 0 . 0 C . 3 A . 2 4 . A C . 4 2 0 DAT A 0 0 . 4 7 . 6 3 . 7 1 . 5 9 . 4 D . 6 7 . 7 3 . 0 0 . 0 0 . 0 0 . 7 F . 7 F . 4 1 . 4 1 .
C B , 2 7 , 3 2 , 2 4 . A C . 3 E . 0 1 0 0 . 0 0 . 0 1 . 0 3 . 0 6 . 0 C . 1 8
180 D A T A 1 8 , E 3 . F E . 2 0 . 3 8 , 3 6 . F E . A 3 , 2 0 , 0 2 . 3 E . 6 0 . 2 1 . 6 B . A 2 , 4 3 0 DAT A 3 0 . 6 0 . 0 0 . 0 0 . 0 0 . 4 1 . 4 1 . 7 F . 7 F . 0 0 . 0 0 . 0 0 . 0 4 . 0 6 . 7 F .
4 7 . 1 1 . 0 8 . 0 0 . 1 9 . 1 0 . F D 7 F . 0 6 . 0 4 . 0 0 . 4 0 . 4 0 . 4 0
190 DATA 3 E . 1 B . C D . 6 8 . A 3 . 3 E . 4 B . C D . 6 8 . A 3 . A F . C D . 6 8 . A 3 . 3 E , 4 4 0 DATA 4 0 . 4 0 , 4 0 . 4 0 . 4 0 . 0 0 . 0 0 , 0 1 . 0 3 . 0 6 . 0 4 . 0 0 . 0 0 . 2 0 . 7 4 .
0 8 . C D . 6 8 . A 3 . 0 6 . 0 8 . C 5 5 4 , 5 4 . 3 C . 7 8 . 4 0 , 0 0 . 4 1
200 DATA 0 6 . 0 1 . C 5 . 7 E . C D . 6 8 . A 3 . C 1 . 1 0 . F 8 . 2 3 . C 1 . 1 0 . F 1 . 3 E . 4 5 0 DATA 7 F . 3 F . 4 4 . 4 4 . 7 C . 3 8 . 0 0 , 0 0 . 3 8 . 7 C . 4 4 . 4 4 , 6 C . 2 8 , 0 0 ,
0 F . D 1 . E 1 . C 3 . 0 0 . 0 0 . 0 0 3 8 . 7 C . 4 4 . 4 5 . 3 F . 7 F . 4 0
210 DATA 0 0 , 0 0 , 0 0 , 0 0 . 0 0 . 0 0 , 0 0 , 0 0 . 0 0 , 0 0 , 5 F . 5 F . 0 0 . 0 0 . 0 0 . 4 6 0 DATA 0 0 . 0 0 . 3 8 . 7 C . 5 4 . 5 4 . 5 C . 1 8 . 0 0 , 0 0 . 4 8 . 7 E . 7 F . 4 9 , 0 3 .
0 0 , 0 7 . 0 7 , 0 0 , 0 7 , 0 7 . 0 0 0 2 , 0 0 , 0 0 , 4 C , 5 E , 5 2 . 5 2
220 D A T A ' 0 0 ! 1 4 ! 7 F ! 7 F . 1 4 . 7 F . 7 F . 1 4 . 0 0 . 0 0 . 2 4 . 2 A . 7 F . 7 F . 2 A . 4 7 0 D A T A 7 E ! 3 E ] 0 0 , 4 1 . 7 F . 7 F . 0 8 . 0 4 . 7 C , 7 8 . 0 0 . 0 0 . 0 0 . 4 4 . 7 D .
1 2 . 0 0 . 4 6 . 6 6 . 3 0 . 1 8 . 0 C 7 D . 4 0 , 0 0 . 0 0 , 0 0 , 2 0 . 6 0
230 D A T A 6 6 . 6 2 , 0 0 , 3 0 . 7 A . 4 F . 5 D . 3 7 , 7 A . 4 8 . 0 0 , 0 0 , 0 0 . 0 4 . 0 7 , 4 8 0 DAT A 4 0 . 4 4 . 7 D . 3 D . 0 0 . 4 1 . 7 F . 7 F . 1 0 . 3 8 . 6 C . 4 4 , 0 0 . 0 0 . 0 0 ,
0 3 . 0 0 . 0 0 . 0 0 , 0 0 , 0 0 , 1 C 4 1 . 7 F . 7 F . 4 0 . 0 0 . 0 0 . 7 8
240 D A T A 3 E . 6 3 . 4 1 . 0 0 . 0 0 . 0 0 . 0 0 . 4 1 . 6 3 . 3 E . 1 C . 0 0 . 0 0 . 0 8 . 2 A . 4 9 0 DATA 7 C . 0 C . 3 8 , 0 C . 7 C . 7 8 . 0 0 . 0 4 . 7 C . 7 8 . 0 4 . 0 4 . 7 C . 7 8 . 0 0 .
3 E . 1 C . 1 C . 3 E . 2 A . 0 8 . 0 0 0 0 . 3 8 . 7 C . 4 4 . 4 4 . 7 C . 3 8
250 D A T A 0 8 . 0 8 . 3 E . 3 E . 0 8 . 0 8 . 0 0 . 0 0 , 0 0 , 4 0 , 7 0 , 3 0 . 0 0 , 0 0 . 0 0 . 500 DAT A 0 0 , 4 2 . 7 E . 7 C . 5 2 . 1 2 . I E . 0 C . 0 0 , 0 C . I E . 1 2 . 5 2 . 7 C . 7 E .
0 0 . 0 8 . 0 8 . 0 8 . 0 8 . 0 8 . 0 8 4 2 . 0 0 . 4 4 . 7 C . 7 8 . 4 C . 0 4
260 DATA 0 0 . 0 0 . 0 0 . 0 0 . 6 0 . 6 0 . 0 0 , 0 0 . 0 0 . 6 0 . 3 0 . 1 8 . 0 C . 0 6 , 0 3 . 5 10 DATA 0 C . 0 8 . 0 0 . 0 0 . 4 8 . 5 C . 5 4 . 5 4 . 7 4 . 2 0 . 0 0 . 0 0 . 0 4 . 3 F . 7 F .
0 1 , 0 0 , 3 E . 7 F . 5 1 , 4 9 . 4 5 4 4 . 6 4 . 2 0 . 0 0 . 0 0 . 3 C . 7 C
270 DATA 7 F . 3 E , 0 0 , 0 0 , 4 0 , 4 2 , 7 F , 7 F , 4 0 , 4 0 , 0 0 . 0 0 , 7 2 , 7 B . 4 9 , 5 20 DAT A 4 0 . 4 0 , 7 C . 7 C . 0 0 . 0 0 . 1 C . 3 C . 6 0 . 6 0 . 3 C . 1 C . 0 0 . 3 C . 7 C .
4 9 , 6 F . 6 6 . 0 0 . 0 0 , 2 2 . 6 3 6 0 . 3 8 . 6 0 . 7 C . 3 C . 0 0 . 4 4
280 DATA 4 9 . 4 9 . 7 F . 3 6 . 0 0 . 1 8 . 1 C . 1 6 . 5 3 . 7 F . 7 F . 5 0 . 0 0 . 0 0 . 2 F . 5 30 DATA 6 C . 3 8 . 1 0 . 3 8 . 6 C . 4 4 . 0 0 , 0 0 . 4 E . 5 E . 5 0 . 5 0 . 7 E . 7 E . 0 0 .
6 F . 4 9 . 4 9 . 7 9 . 3 3 . 0 0 , 0 0 0 0 . 4 C . 6 4 . 7 4 . 5 C . 4 C . 6 4
290 DATA 3 E . 7 F . 4 9 , 4 9 . 7 B . 3 2 . 0 0 , 0 0 , 0 3 , 0 3 , 7 1 . 7 9 , 0 F . 0 7 . 0 0 . 5 40 DATA 0 0 . 0 0 , 0 8 . 0 8 . 3 E . 1 l . 4 1 . 4 1 . 0 0 . 0 0 . 0 0 , 0 0 . 7 7 . 7 7 . 0 0 .
0 0 . 3 6 . 7 F . 4 9 . 4 9 . 7 F . 3 6 0 0 . 0 0 . 0 0 . 4 1 . 4 1 . 7 7 . 3 E
300 D A T A 0 0 , 0 0 . 2 6 . 6 F . 4 9 . 4 9 . 7 F . 3 E , 0 0 , 0 0 , 0 0 , 0 0 , 6 C . 6 C . 0 0 . 5 50 DAT A 0 8 . 0 8 . 0 0 , 0 2 , 0 3 . 0 1 . 0 3 . 0 2 . 0 3 , 0 1 . 0 0 . 5 5 . 5 5 . 2 A . 2 A .
0 0 . 0 0 . 0 0 . 0 0 . 4 0 . 6 C . 2 C 5 5 . 5 5 . 2 A . 2 A . 4 8 . 7 E . 7 F
310 DATA 0 0 , 0 0 . 0 0 . 0 0 , 0 8 . 1 C , 3 6 . 6 3 , 4 1 . 0 0 . 0 0 . 0 0 . 2 4 . 2 4 . 2 4 . 5 60 DAT A 4 9 , 4 9 , 6 3 . 6 2 , 0 0
2 4 . 2 4 . 2 4 . 0 0 . 0 0 . 4 1 . 6 3
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Rotate 'N' Roll 
SOFTWARE 

i p v Dave Millen 
Welwyn Garden City, 
Hertfordshire. 
ROTATE 'N* ROLL is an intriguing program for 
any Spectrum written in Basic, which enables 
the operator to produce three-dimensional wire 
frame images of prisms or polyhedrons. The 
number of sides is optional as is the size of the 
drawing. The shapes can be shown as a scries 
of single frame movements or can be 
superimposed to creatc patterns. Apart from the 
fascination of the patterns produced, the program 
can be a valuable aid to secondary school teachers 
of technical graphics to help pupils to visualise 
objects in movement. 

The rotate facility turns clockwise around a 
vertical axis and the roll turns the objcct 
clockwise around a horizontal axis. The size 
increase give the impression of movement towards 
the viewer. A combination of superimposed 
images using all three facilities simulates a solid 
moving in space, showing the loci of the sides 
for specified movements. 

The program can be paused at any stage of 
drawing by holding down M . To continue or 
abort the drawing, follow the instructions on 
the screen. 

Watching the Demo mode wil l give the 
operator an idea of what can be achieved. In Run 
mode the operator is required to program in 
his/her instructions. Here is a brief explanation 
of each input in turn. Each input must be 
terminated with Enter. Mistakes can be rectified 

by pressing Caps Shift and Delete. 
Polyhedrom — a 3D shape with a flat base, 

number of sides optional, and lines from each 
corner joining in a point. Example: pyramid. 

Prism — a 3D shape with a flat base and top, 
number of sides optional. Lines from each comer 
join the base and top. Example: Cube. 

Enter number of sides — T h i s is 
self-explanatory. 

Enter Size^0-140) — Each unit represents one 
pixel on the vertical axis at 0 rotation and roll. 
140 units is the maximum size, otherwise the 
program wil l stop drawing with the message 
"figures too big" when the roll approaches 45. 
Enter initial rotation — To establish the starting 
position of the object in degrees. 0 degrees 
rotation gives a side view with a flat facc towards 
the viewer. 45 deg. rotation of a cube would give 
a corncr towards the viewer. 

Enter initial roll — Again establishing the 
starting position of the object in degrees. 0 
degrees rotation gives a side view of the objcct 
with the facc towards the viewer determined by 
the rotation. The top of the object rolls towards 
the viewer. 90 deg. roll wil l give a top view of 
the object. 

Repeat (Y/N) — I f the viewer wishes just a 
drawing of the objcct already entered then N 
should be entered. I f a sequence of drawings is 
required then enter Y. 

How many! — Number of drawings required 
in the scqucnce. 

Enter size inc/dec — To increase or decrease the 
size of the objcct during a sequence. To avoid 
exceeding the maximum size the initial size 

should be subtracted from 140 and the result 
divided by the number of repeats previously 
entered. 

When decreasing in size, enter a minus 
number in response to the prompt. I f the size 
reaches 0 before and end of the sequence it wil l 
continue but start increasing in size. 

Enter rotation increase — The number o f 
dejgrecs by which the objcct must rotate each 
time, tn a scqucncc. 360 dcg. gives a complete 
rotation and would give no change. A minus 
number causcs the object to rotate anticlockwise. 

Enter roll increase — The number o f degrees 
by which the objcct must roll towards the viewer 
each time, in a scqucnce. 360 dcg. gives a 
complete roll. A minus number causcs the objcct 
to roll away from the viewer. 

Superimpose? (Y/N) — I f drawings are required 
as separate images one after another then enter 
N. To overlay each successivc drawing onto the 
previous drawings, in the scqucncc, enter Y. 

Enter paper colour — Use keys 0 to 7 to enter 
your desired paper colour. 

Enter ink colour — Use keys 0 to 7 to enter 
your desired ink colour. 

The program will now proceed to follow the 
instructions entered. Details of each drawing are 
printed on the left of the screen display. Rotate 
4n' roll is very easy to use and provides endless 
fascination for young and old alike. 

For those who do not like typing in listings, 
I can supply copies on casscttc for £3, including 
postage and packing. Send a cheque or postal 
order to Dave Mil len, 28, Well Garth, Welwyn 
Garden City, Hens, A L 3AX. 

5 GO SUE 3 0 0 0 
10 C-0 SUB 5 0 0 0 
£ 0 GO SUB 6 0 0 0 
3 0 I F a 3 = 1 THEN GO TO 4 0 0 0 

2 0 0 0 FOP L' = i TO d + 1 
2 0 0 2 LCT j « 1 7 2 
2 0 0 4 LET j l = . < 
2 0 0 6 LET nt =fc 
2 0 1 0 LET K=SS+a 1 . 4 * C 0 S > C + P I i c 
0) 
2 0 1 3 LET ( 1 = 1 
2 0 2 0 FOP 1 = 1 TO 2 
2 0 2 3 LET X 3 j + S t : I N • • • P I - I S O L 
ET y -COS • lii - P I 1 3 0 • • S I N i C - P 
1 / 1 6 0 ' I F y 1 7 3 OC y < 0 THEN GO 
TO 7 0 0 0 
2 0 2 6 PLOT X , y L E T X • LET y y s 

2 0 3 0 FOP to = b TO b • 3 6 5 STEP 0 
2 0 9 0 LET S j + 3 - : I N torPI 1 3 0 
ET y = k +a *CQS < k - P I 1 3 0 > * S I N <C*P 
I - I S O ' I F 1 - 5 OP y < 0 THEN GO 
TO 7 0 0 0 
2 0 9 2 DPAU • - X X , Y - y y LET . =, L 

2 1 4 0 V N E X T 
2 1 5 0 LET > = 3 3 * 4 1 . 4 * 0 0 5 M C + 1 3 0 
• P I / 1 3 0 ) 
2 1 6 0 NEXT i 
2 1 7 0 LET A 3 j + a * S I N ( f c + P I / l S O • L 
E T y = » * a * C O S I M - P I / 1 3 0 ' • S I N <CfP 
1 - 1 3 0 ' PLOT X y LET <X«X LET il .30 FOP fti ab TO b * 3 6 5 STEP 0 
2 1 9 0 LET v a j • a - 5 I N ( • • P I / 1 8 0 - : L 
ET y =>. +a *C0S ( » * P I / 1 8 0 > * 5 I N 1 C *P 
1 / 1 6 0 ) PLOT '• , y 
2 2 0 0 LET X X a J l + a I N ( • • P I / 1 3 0 1 

LET y y l + a - C O S s » P l 1 8 0 ' • S I N 
c * P I / 1 8 0 ) : DPAU x x - x . y y - y 

22 30 NEXT ft 
2 2 4 0 I F d l « " l " THEN GO TO 2 3 1 0 
2 3 0 0 I F t j s " n ' OP t « a " N " AND r j s 
Vn " OP r $ = " N " THEN GO SUB 9 0 0 0 
CO TO 10 
2 3 1 0 I F t § = " n " OP t 5 a " N " THEN GO 

TO 2 3 7 0 
2 3 2 0 I F ZNKEYSs M" OP I N K E Y § s " » -

THEN GO SUE 9 0 0 0 
2 3 2 5 I F U so + 1 THEN GO TO 2 3 6 0 
2 3 3 0 I F r $ 3 " n " OP r $ = " N " THE ' : CL 
S 
2 3 3 5 LET a = a « - a l 2 I F a 7 0 THEN 
GO TO 7 0 0 0 
2 3 4 0 LET b = c * b 1 I F b - 3 6 0 THEN L 
ET b * b - 3 6 0 
2 3 5 0 LET C « C + C l I F c > 3 6 0 THEN L 
ET C = C - 3 6 0 
2 3 5 5 GO SUE 5 0 0 0 
2 3 6 0 NEXT u 
2 3 7 0 1= d S = " 1 THEN RETURN 

2 3 3 0 GO SUB 9 0 0 0 
2 3 3 5 CL.5 
2 3 9 0 GO TO 10 
4 0 0 0 FOP U = 1 TO d 
4 0 0 2 L E T j s 1 7 2 
4 0 0 4 LET j l = ., 
4 0 0 6 LET W=b 
4 0 1 0 L E T • = 3 3 + a 1 . 4 - C 0 3 • • C + I S O 
*P1 /180) 
4 0 1 5 L E T • 1 = * 
4 0 2 0 LET = j + a - S I N u * P I I S O ) 
ET y = f c + a - C 0 3 1 J. * P I . I S O ) * S I N ( c - P 
1 / 1 3 0 ) I F y > 1 7 5 OP y 0 THEN GO 
TO 7 0 0 0 
4.025 PLOT , . y L E T :<: = LET y y s 

4 0 3 0 * 0 P fcsb TO b + 3 6 5 STEP 0 
4 0 9 0 - E T < s ^ * a * 5 I N ( H * P I . 1 8 0 L 
ET u s u a * C O s < ( i . * P I / 1 8 0 - S I N : - P 
1 / 1 8 0 ) I F u 1 7 5 C'P '4 <0 THEN GO 
TO 7 0 0 0 
4 0 9 2 DRAU X - ^ -y 1 ? LET x = u 

4 1 4 0 N E X T M 
4 1 5 0 L E T J = 1 7 2 
4 1 6 0 L E T » = 8 3 ^ a 1 . 4 * C 0 S C * P I Lc 
Oi 
4 1 7 0 FOP « = b TO b + 3 6 5 STEP 0 
4 1 9 0 LET = j l * a - S I N ' H * P I 1S0> 
LET y e f c l + f t * C O S ((o * P I 180> * S I N (C 
• P I / 1 8 0 ) PLOT y DRAU j - • I. - y 
4 2 0 0 NEXT • 
4 2 1 0 GO TO 2 3 0 0 
4 9 9 9 STOP 
5 0 0 0 INK 0 PftPSP 6 BORDER S C 
LS . INPUT Po l y h e d r o r . • l > o r P r i 
5 * ( 2 ) 7 " , a 3 I F a 3 > 2 OP a 3 < l THE 
N GO TO 5 0 0 0 
5 0 0 2 LET u =0 L E T d = l L E T a 1 = 0 

LET b l = 0 L E T c l = 0 LET r $ » " n 
LET- t $ = • n " 

5 0 0 4 D I M C l i o . " - E T C S l l ) = " B i a 
C k " L E T C f ( 2 > = ' B l u « M L E T C $ ( 3 > 
a " P e < 3 " L E T •:$ 4 ) B " M i 9 £ n » . a " L E T 

c f ( 5 ) = " G r e e n " L E T c $ ( 6 ) = " C y a r 

L E ~ C $ ( 7 > s " Y 4 '. 1 0 « " L E T : » ( S = 
"Uh i 
5 0 0 5 I F 3 o = l THEN P P I N T " P o l y h f i d 
r o n . " 
5 0 0 7 I P a3 =2 t h e m P R I N T P r i s r u . 
5 0 1 0 I N P U T ; " E n t e r NO. o f 5 i d s : - . 

• , h P R I N T " S : i t : ; h 
LET b b = ( I N T r. 2 a h / 2 ) 

5 0 2 0 LET o « 3 6 0 h 
5 0 3 0 I NPUT " E n t e r s-.zz ' 0 - i 4 0 > . 
" 3 . PR I N T ' S i z e '• a 

L E T a=3 2 I F 5 - ^ 0 OR a 7 0 THE 
N GO TO 5 0 3 0 
5 0 " 0 I N P U T " E n t e r i n i t i a l r o t a t i 
o n . ' 0 - 3 6 0 i b L £ - t = b f b b - • 3 5 0 
•• ( H * & > 'I P R I N T R O T A T I O N 

c - b b - i 360. Ih *2 ) 
5 1 1 0 I N P U T E n t e r i r. 111 a i r o i l . 
0 - 3 6 0 ) 1 . C P R I N T " R O 1 1 
. . . C 
3 1 9 0 I N P U T • R e p e a t " « y n . L I N E 

T I F t $ a " n ' O P t $ « " N " T H E N GO-
T O 5 3 6 0 • 

5 2 0 0 I F t % y A N D I S I " ' T H E N 
G O - 0 5 1 9 0 

5 2 4 0 I N P U T ' H e * ( I IAR.Y- A P R I N T 
" R e p e a t s a L E " u =0 

5 2 3 0 I N P U T ' E n t e r i i z e i n c D E C . 
a l P R I N T " S I Z E i r. c / d e c a 

5 3 2 0 I N P U T " E n t e r r o t a t i o n m e r e 
a = e . " . b l P R I N T " R o t a t i o n i n c . . 
. . " . b l 
5 3 3 0 I NPUT E n t e r r o r . i n c r e a s e . 

• c l : PRINT R o i l i n c r e a s e . . . 
c l 
5 3 4 0 I N P U T " S u p e r i m p o s e " ' y n 

L I N E r t I F * s = ' i " O P R | . " Y T H 
E N P R I N T ' S u p e r ; toP :•« e " GO T O 5 3 
60 
5350 IF r * r HNC- r% " f j THEN 

GO TO 5 3 4 0 
5 3 6 0 I N P U T E n t e r p a p e r c o l o u r • 
0 - 7 ) . " ; P . I F p - 0 OR P 7 THEt ; GO 

TO 5 3 6 0 BR IGHT p « 0 ) 
5 3 7 0 P R I N T " P a p e r : » 
IP + 1' 
5 3 7 5 I N P U T " E n t e r i r . t c o l o u r ' 0 -
7 ) . I F q < 0 OP q 7 THEN GO T 
0 5 3 7 5 
5 3 7 6 P R I N T " l n > " , c » 

5 3 7 6 FOR L I L TO 1 0 0 NEXT I 
5 3 3 0 BORDER P PRPEP P i N r q C 
L S 
5 3 9 0 PETUPN 
6 0 0 0 I F a 3 = 2 THEN P R I N T AT 0 . 0 . 
INK 9 . " P r i s m , " 
6 0 1 0 I F a 3 a 1 THEN P R I N T AT 0 0 
INK 9 . " P o l y h e d r o n . " 
6 0 2 0 P R I N T AT 2 , 0 , INK 9 ; " S i d € S = 
" , H ; R T 4 , 0 " S i z e = a * 2 " AT 
6 , 0 . R o t . = " . b - D b * . 3 6 0 r * 2 ) - 3 
6 0 AND b + b b * ' 3 6 0 / | U ! * 2 ) 1 3 6 0 ) 
" i AT 3 . 0 ; " R o l l • " ; { / ' .AT 10 0 
. " M o v / e s * i " ; u 
5 0 2 5 PPJNT 3 1 , A " 1 . 0 " 
' M " : P a u s e 
6 0 3 0 P E T U RN 
7 0 0 0 P R I N T C 1 , A T 0 . 6 . FLASH 1 ; " F 
IGUPE TOO B I G " 
7 0 1 0 GO SUB 9 0 0 0 
7 0 2 0 GO TO 10 
SO 10 BORDER 1 P A P E R 1 INK 2 C 

(continued on next page) 
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SOFTWARE /St 
m 

(continued from previous page) 
5 0 2 0 P R I N T AT 1 1 ; 

__ ; AT 5 . 1 1 
T 1 . 2 6 ; I N * 7 
" ; I N K 2 . AT 3 , I 
• • - I N K . . . . 
8 0 3 0 INK 2 : P P I N T AT 4 , 1 ; " I • 
, • • • • • • ' INK ? ; ? 1 

5 0 4 0 P P I N T AT 5 1 
. INK ~ . 

0 5 0 _ P R I N T AT 6 . 1 , 
• I N K 7 , " 
P I N T AT 7 i _ 

_ • • • " . INK 7 . " S 
8 0 7 0 P P I N T AT 8 . 2 2 . I N K 7 ; " 
d" I 
5 0 3 0 P P I N T AT 9 . j . . I N K 6 " • 

I N * 2 . IL • • m. -. INK 
9 , 2 2 I r I 

3 0 9 0 P R I N T AT 1 0 , 3 ; I N K 6 . ' 
• " . A T 10 1 2 . INK 2 . ' V • • 
T 1 0 . 2 2 ; I N K 7 " | 1 | 
3 1 0 0 P R I N T AT 1 1 . 2 , I N K 6 . . 

I N K 0 . PAPEP 7 "B " . INK 6 , PAP 
EP 1 : ' . AT 1 1 , 1 4 . INK 2 , " • m 
" . A T 1 1 , 2 3 , INK 7 ; " S | 
= 1 1 0 P P I N T AT j . 2 . 1 INK 6 : 

INK 2 AT 1 2 . 1 4 ; 
12 . 2 4 INK 7 ; ' % | ^ " 

8 1 2 0 P P I N T AT 1 3 . 1 ; INK 6 i J^M", 
INK 0 . PAPEP 7,-DRUE"; INK 6 . P 

APEP ! . " • • " I N K 2 . AT 13 , 14 . 

I ' , A T 1 3 , 2 5 ; 
8 1 3 0 P R I N T RT 
INK 0 ; PAPER ' 
H i " • AT 1 4 . 2 6 ; 

I N K 7 ; " M * • 
14 . 1 ; INK 6 , ' • 

M I L L E N " ; INK 
INK 7 PAPEP 1 

3 1 4 0 P R I N T AT 1 5 , 1 mmmm-, i nk 2, • •81 INK E 

3 1 5 0 P R I N T AT 1 6 . 2 I N K 6 ; " • 
I N K 0 ; PAPEP 7 • 1 9 8 5 " . I N K 6 
PEP 1 ; " : INK 2 . " • • • 

PA 

3 1 6 0 P R I N T AT 
• I N K 2 . 
3 1 7 0 P R I N T AT 
, INK 2 , A T 15 

1 " • 3 . INK 6 ; " • • • I 
' • p r • • i 
1 3 . 4 . INK 6 ; . J B H " 

.12; " i V • • • 
c 1 5 0 P R I N T AT 1 9 . 1 2 . 

; A T 3 1 9 0 P R I N T AT 2 1 , 3 , I t . r 1 PAPEP 
7 ; FLASH 1 ; " P R E S S ANY KEY TO CO 

N T I N U E " 
3 2 0 0 PAUSE 0 
3 2 0 5 LET b b * l 
8 2 1 0 LET u s O : U E T d = l L E T a 1 = 0 

L E T blr© LET C180 L E T r » a " n ' 
LET tS = " n " 

5 2 2 0 GO SUB 9 9 9 9 
3 2 2 5 I F I N K E < $ THEN GO TO 5 2 
2 5 
5 2 3 0 P R I N T AT 1 0 . 1 0 , " 1 Demo HOd€ 
. " . A T 1 2 . 1 0 2 , R u n M o d e . " 
3 2 4 0 L E T d * = I N K E S I F d $ = " " THE 
N GO TO 3 2 4 0 

3 2 5 0 I F <3$ = " 2 " THEN GO SUE 9 9 9 9 
RETURN 

5 2 6 0 LET a 3 = 2 LET h = 4 LET 0 = b b 
• 1 3 6 0 / h ) L E ' ft=~0 LET b = 4 5 LE 
T c =45 LET d » 5 L E T I S = " y " LET 

r $ a " N ' L E T 8 1 = 0 LET b l = 1 0 LE 
T CL=10 
5 2 6 5 GO SUB 9 9 9 9 
5 2 7 0 GO SUE 2 0 
5 2 5 0 LET a 3 = 1 L E T h =6 - E T 0 = bD 
* <'350 h ) LET a = 7 0 LET t =30 LE 
T c = 0 L c T d =20 L E T T J = y . L £ T 

f » = - y " LET a l=0 -ET c1=5 LET 
C 1 =5 

5 2 9 C GO SUB 9 9 9 5 
8 3 0 0 GO SUB 2 0 
3310 LET d l » " s 
5 3 2 0 GO SUB 5 0 0 0 
5 9 9 5 GO TO 32.10 
5 9 9 9 STOP-
9 0 0 0 I F d $ = 1 " THEN GO TO 9 9 9 5 
9 0 0 5 P P I N T S I . A T 1 . 0 " " C Con t i n 
uft " A " . A b O f l " : I F INKE 
• , S : > " " THEN GO TO 5 0 0 0 
5010 LET iSsZNKBVS IF : « = " " THE 
N GO TO 9 0 1 0 
9 0 1 5 I F : $ = " A " OR i S = " a " THEN LE 

0 3 0 
AND i $ • " C " THEN 

T u a d + 1 GO TO 
5 0 2 0 I F i I >"C 

GO TO 9 0 1 0 
9 0 2 5 I F u • > d + l 
9 0 3 0 CLS RETURN 
9 9 9 9 BORDER 6 PAPER 6 
LS RETURN 

"HEN RETURN 
INK 0 

Short Circuit 
David Green, 
Ashford. 
Kent. 
BASED ON one of the more memorable scenes 
from the film whose title was apparently 
pronounced Tram, this game is in fact a vastly 
improved version of the all-time classic in which 
a bunch of lines chase each other around for no 
very good reason. What makes this oi}e different 
is that it uses a huge 10K playing area, of which 
only a small part can be seen through your 
constantly-scrolling window, allowing you to do 
battle against a maximum of nine computer-
controlled pseudo-intelligent opponents. Given 
the limitations of the machine, it's a great game. 

Typing the program in is' not particularly 
difficult, just time-consuming and boring. I 
suggest you do it in the following stages. 

1. Type in the Rem creator program in listing 
1, and run it. Then edit line I as instructed, press 
Newline and then use the two commands POKE 
16510,0 and POKE 16513,234 to make it into a 
REM statement that thinks that it is over 1870 
bytes long. Check this as PEEK 18394 should 
be 28. 

2. Do not get rid of line 0, and then type in 
the hexloader from listing 2. Use this to 
painstakingly thump in the machine code from 
listing 3. 

3. Delete the hexloader, but not line 0, and 
type in the screen data loader in listing 4 and 
run this. 

4. Type in the Basic program from listing 5 
after the line O REM, which should still be there. 
Please remember to save this before running, but 
then you can enjoy the game. 

I shouldn't need to explain the obvious tactical 
topology of the game, but i f you get completely 
lost, your opponents always start in around the 
top-left corner of the arena. Something you may 
be unfamiliar with is the "short circuit" of the 
title, which means that when a tracer is 
destroyed, most of its trail conveniently 
disappears as well. I f you'd like to change the 
level of difficulty, location 17068 holds the start 
speed — normally 10 — and location 17073 holds 
the starting number of opponents, up to a 
maximum of nine. 

Finally, thanks to Stephen Blackford for his 
occasionally constructive criticism. 

Listing 1. Rem creator. 
1 P R I N T 000000000080000000000 

00000000000000000000000000000000 00000000000000000000000000000000 00000000000000000000000000000000 00000000000000000000000000000000 00O0OOOa0O0OOOPB0BB000eBOiflflClC^OO 
ouaaeaaoencKtoooeeeoeoooooooeeooo 
uououQtdooeooaeieoooooeoeeeeoeeoee 00000000000000000000000000000000 0000000000000000000000000O000000 00000000000000000000000000000000 00000000000000000000000000000000 00000000000000000000000000000000 00000000000 

1 0 I F P C C K 1 6 M 3 < ) 8 8 T H E N P R I N 
T " L I N E 1 T O O S H O R T " I X 

a e r o R N - I C S I S T O 1 6 9 9 1 S T E P a 
3 0 P O K E N , A I 
4 .0 N E X T N 'M NOU EDIT LINE 1,PRESS I, AND THEN POKE 16510,0 POKE 16513,834 

Listing 2. Hex loader. 
10 PRINT "STRRT:" 20 INPUT S 30 PRINT "F IN ISH: " 
4 0 INPUT F 
SO FOR N»S TO F STEP 8 60 UET T =0 SB SCROLL 70 PRINT Nj 80 INPUT 90 PRINT 100 INPUT 110 PRINT TOT 120 LET Z-0 

130 FOR K•1 TO LEN A* 2 I ? P . ? 140 LET C"(CODE R$IKi-28)•16+CO OE R« CK + 1) -28 160 LET T-T+C 160 POKE N+Z.C 170 LET Z-Z + i 180 NEXT K 190 i r TOT-T THEN GOTO 320 19B SCROLL 200 PRINT "HUMAN ERROR,RE-ENTER LAST LINE" 210 GOTO 80 aao NEXT N 330 SCROLL 84.0 PRINT " • » 
Listing 3. Machine code. 
16S50 : 16668 : 16666 : 16674 : 16682 : 
16590 : 
16598 : 
16606 : 
16614 : 16682 : 16630 : 16636 : 16646 : 16664 t 16668 : 16670 : 
16678 : 
16686 : 16694 : 
16702 : 16710 : 16718 : 16736 : 16734. : 16748 : 
167S0 : 
16758 : 
16766 : 
16774 : 16782 : 16790 : 1679B : 1BSBB : 16914 : l eeaa : 16630 : 

E 5 D 6 C 6 1 1 F 3 0 3 R F C D 6aE6aRoc40 i ia300 19EBE10616C60116 00EDB0014F0009E5 210C0019EBE1C110 ECC1D1E1C9061EE5 2A0C4011FR0219E5 2BEBE1C5011D00ED B0C1E17E12231100 021B7RB320FB1ODF C92R044001E603C6 

060636(102310F836 • 0B230D20F306O836 -
002310FB1C180906 • 
5036082310F81E01 -060036802310FB15 -
C20841E6D1133680 -O1E803EDB0C9EBDS -SR0C40113601197E -3CfEO62006361C3B -16FB77D1E1C9E623 • 4240324440224640 -224848RF334R4032 -4B40324C40324D40 -060A2R42403A4A40 • 
77119BFF197E324A • 4022424036O72R44 -403R4B4077131319 -7E334 84 032444O36 -643R4.6403R4-C4O77 -116600197E384C40 • 33464036613R484B » 3R4D4077IB1B197E -

1313 461 731 731 
739 
1329 641 
967 
790 852 776 938 380 734 424 399 369 475 
521 906 1298 326 614 1BB6 464 683 520 384 
821 
399 
443 535 625 469 639 
523 

16638 : 324D402248403682 
16846 : 2A7B40CDA640C501 
16854 : 00020B7BB120FB3R 
16862 : 0C4011220019110B 16870 : 000615237EFE8520 16876 : 051910F716OSC680 16666 : 7718F0C1O6C36041 16694 2 314R4033B8403143 lr . ' jaa : 4«mr,O4.6E33»0»3eB 16910 : 3R86407E13838866 16918 : 40E110EFE1C9E511 16926 : 0100197EE1FE8628 16934 : 19E511FFFF197EE1 
16942 : FE66280EE5116400 16960 : 197EE1FE86280311 16966 : 9CFF36O0197EFE66 16966 : 38F8RFED6378FE64 16974. : 880OFE9C38061164 16963 : 0016031101001976 16990 : FE8638DERFEDS3ES 16998 : 21O000RFEDS2EBE1 17006 : 197EFE66C018CB21 17014 : E25C0E08E5065011 
17022 : 64007EB720023608 
17030 : 1910F7E111090019 17038 : 0D20E921FR5F0E08 17046 : E506507E67300236 17034 s 0833101*7E1118403 17083 : 190D30ECC93COR38 17070 : 81403E01333C40CD 17076 : 3R0R8R0C40333607 17086 : 061523360310FB23 17094 : 36840615110B0019 17102 : 3605111600193685 
17110 : 10F2110B00193682 
17118 : 061523368310FB23 17126 : 3681193692061E23 17134 : 361B10FB233&9321 17148 : 4B470600040E1783 17180 : 7EFE17CR1B43FE1R 17188 : 38F8E6CBFBCDF688 17166 : F177CIE10C18E62R 17174 : 1040232323CDD340 17182 : CDF740215D6CCDA6 
17190 : 402197467EB7CR64 
17198 : 434F235E2356E52A 
17208 : 0C4019224A40E123 17314 : 4623BE83B6E52R4R 
17333 : 4 036601910FB334R 17330 : 400D80ER11003016 17338 : 7R8330F8816D6CCD 17846 : R640E18316C6CDF7 17254 : 403R0C4011EC0119 17262 : 3R3C40C61C771141 17270 : 001906043625231© 17278 : FB215D6C227B4021 17286 : FFFF224040D61C47 17294 : 218240110E5E7323 17302 : 7223360183360083 17310 : E531640319EBE110 17316 : ED8R104011810019 17326 : CDD3402R34407CE6 
17334 : OF67a25&4O3R3C40 17342 : 4 7218240C3044 47B 17350 : FE642809FE9C2805 17358 : 1164001803110100 17366 : CD9544CB472009E5 17374 : 21O0O0AFED52EBE1 17382 : E6197EE1B7C8FE06 17390 : C6E53100OORFED58 17398 : E8eie6197EE167Ce 17406 : FE06C81E00C9C6EB 174 14 : BE3386334E33467R 17488 : B78673EBCBD13686 17430 : CD9544E6FFFE0120 17438 : 0CD5CDC5437BB72O 17446 : 03D11801C1197EB7 17454 : 284CFE082848AFED 17462 : 52CDC5437BB7203D 17470 : ES3R1040113F0019 17476 : CDD340E1CD6441CD 17466 : 6146CD76430619CO 17494 : 4C411OF63R0C4011 17502 EC01197E3D77FE1C 17510 : 200BC1C1C39F452R 17518 i 104O11210019CDD3 1753© : *®10®®l«g?i22?52 17534 : 000000D5C1EBE173 17542 : 23722371237023C1 17550 : 05C8O444C3R044E8 17BSO i 8R664O237E22S6AO 17868 : E1C93R7840ED6840 17674. : 40360f i3tF 7DBFEC6 17688 : 67300311FFFF3EEF 17690 : DBFECB6720031164 17598 : 00CB5F2003119CFF 

545 
862 636 
180 607 646 968 4.64 663 491 
1216 805 1157 788 824 1004 1259 631 196 1373 987 991 872 SOS 564 678 712 683 639 839 

i i ! 310 495 549 479 617 888 973 1411 
1088 665 1131 929 667 533 
665 646 419 1033 1164 461 609 
177 739 985 502 326 898 434 OQ3 484 
688 858 
162 966 987 1250 956 1446 1119 
666 1167 1194 1032 764 902 950 466 
1860 791 843 650 866 571 387 961 672 933 537 1047 1109 966 931 761 
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SOFTWARE /Sfc 
17606 17614. 17632 17630 17630 17646 17664. 17658 17670 17676 17606 17694 17702 177 lO 17716 17736 1773* 1774.3 17760 177BB 17766 17774 17782 17790 17796 17606 17614 17033 17630 17638 17646 17654 17662 17870 17676 17866 17894 17003 17B10 179 IB 17936 17934 17942 17950 17958 17966 17974 17963 17990 17996 16006 16014 18022 18030 18038 18046 16054. 16063 18070 10070 1 81566 19094 16102 
1 6 1 1 0 
1 8 1 1 8 
1 6 1 2 6 18134 

CB57200311010O3E 
FDDBFECB4.7200311 
FFFFCB4F20031164 
00CB572003110100 
3EDBO6FEFE7F2803 

20031irFPP3E7EDB PEFE7PaB031164PO 197EB7280AFE0828 06RFED52C3294636 BDCDR640ED534040 227B402R0C401130 02197E3DFE182005 36252B18F5770E00 3R2140470B78B130 
P P C 3 D D 4 3 a n 0 C 4 0 1 1 7V0119334C403R4R 40SBEBf)f384E40C1 337EFE6320043R4R 407EE54F2R4C4011 DEFF19224C407EFE 072002C1C93R4E40 3C3C324E40472371 10FC112100471971 10FC473B7110PC11 DFFF47197110PC16 BE060OCBS13Q47&& 

• 4 O 4 0 0 6 0 3 C B C D 4 O 4 5 0100060B78B130FB 3R4R40232323232.3 4R4 0C110E7C110DB 2R1040115D0019CD D3402R0C40112E02 197EFE0E26103DFE 1B200536252B18F1 77CD4C4118E40604 23361C10FB3R3C40 3CFE0R30013D333C 
4 G 1 3 R 2 1 4 O 3 D F E 0 3 B O 013C333140010000 0B7BB120FB2R0C40 11RC01197E3CFE26 2005361C2B18F577 C36443E52A104011 7B0019CDD340E1CD 64413R0C40116R01 197E3C770100640B 76Bia0PB7EPEaiCa 
6 4 4 3 C 1 6 0 3 C B a R l O 4 O 11990 019CDD340C1 10F3C9E5CD1C43E1 CD1C42C9ED737B40 ED5B7B40210080AF ED52444.D21E85822 0440RFED42227B40 EBED802R7B40F9C9 EO737B40ED4B7B40 CQ046B0a0EDPPP0E 
P P P P B 7 3 1 0 0 0 E 0 1 0 0 0670010C010007&P PP0EPPFP0E81000E 010007DFFF028900 0E01O00F21000597 000EFFFF0E21000E 010007DFFF0EFFFF 0597000EPFFF0721 

405 
1 0 6 2 
944 
343 1178 1387 436 989 796 
686 
860 1072 404 
5 3 2 536 
666 836 436 936 
666 697 1056 635 
5 3 1 527 780 979 806 Boa 
897 364 
1 0 0 6 
462 458 790 
463 727 686 838 668 309 709 693 550 730 1056 407 443 1187 4.98 
s e a 1313 
1039 
8 5 1 
8 5 1 
767 
1327 
1038 
814 
886 
364 
840 
625 
219 • 
585 
1 0 1 0 
720 

18142 18150 
18166 
18166 18174 18182 18190 18198 
18206 18214 18222 18230 18338 18346 

0 0 0 E 0 1 0 0 0 7 3 1 0 O & F 7 0 
FFFF048900073100 > 691 0E010007DPPP0P81 - 848 0006BO000E010007 - 188 81000EPPPP0E0100 - 878 0731000PPPPP0889 - 707 000E01000721000E - 69 FFFF0721000F0100 » 366 
0190000F21000489 = 334 
000E01000E21000E = 76 PPPF0EDPFF000000 = 1002 003D008008630800 • 304 6063800800630000 » 463 0083000000838080 - 484 

Listing 4. Screen data loader. 
w 

, ,DEPEf iTS:0, ,GRIDS:0 
to ' i ' 30 POKE 18351*N,COD 40 NEXT N 

• 1 TO LEN R | R* (N) 

Listing 5. Basic program. 
10BREM > > SHORT CIRCUIT < < <C>D.GREEN 1965 
20 CLERR 
30 LET X»«" READY TO FIG HT t COMBAT A T I N P R O G B 

E S S O PPL O «LL DESTROY NUS * * * DEPEA1 El> GAME OUER 
* " 40 GOSUB 620 PR^NT , , _ ~ " ^ ^ 

? ppINT / . " 3 T ™ I SS^Z — 

S h" 
iAS?TS52SSS/'-"("ll 0 P T I 0 N 5 3 

B^CPSff-"^ T 

310 FOR N - l TO aeo 230 IF INKEY« <>•'" THEN GOTO 38© 330 NEXT N 

™ S H I Q M S C O W g S 

260 FOR* N»1 TO 19 m a70 PRINT ";S»<N>;" . . . . , 
N% T N ) ; " 

3 B O , N E X T N aoe^PBXMT J B B 3; " >PRESS «NY KEV 
300 FOR N - l TO 300 310 IF INKETY $ < > " " THEN GOTO 360 
320 NEXT N 
330 CLS 
340 GOTO S0 
350 POKE 17532,54 360 I F USR 18062 >30000 THEN LET X «USR 18036 370 LET X-USR 170S7 
3 6 0 C O R N • 1 TO 100 
30CD f̂ CXT* N 400 LET HL-PEEK 16396+336ftPEEK 16397 4-389 410 LET R$«" " 420 FOR N=0 TO 6 
4 30 LET A$=A$+CHRS P E E K (HL+N) 
440 NEXT N 
450 FOR N«1 TO lO 46© IF R*>S»(N) THEN OOTO 50© 4 7© NEXT N 480 OOTO 34© 

POKE 16416,3 520 PRINT RT 5 , 4 ; " > >CONGRATULAT IONS << " , , , "YOU ARE REOUESTED TO ENTER YOUR NAME FOR THE GAME GRI 0 * * HALL OF FAME • 
*530 FOR B«10_ TO _N*1 STEP - 1 

E E E E = • = i l l B M I ® 
70 PRINT , ,TRB 11;"BY D.GREEN" 60 PRINT , , TRB 12;"CC) 1988" 90 PRINT , ,TRB 9; '"HIGH TECH SO 

i00 FOR N - l TO 18© 
10 I F INKEY* <>"" THEN OOTO 38© 130 NEXT N 130 CLS 140 PRINT TRB 7;"SHORT CIRCUIT " ; TAB 7; # . « • • u 

ELCOHE TO THE GAME GRID • * " 160PRINT ,/"FORCE THE ENEMY L I GHT TRRCERS TO CRRSH INTO THE UETURLLS. " .. 
m s s i w : : - u e e * K E V * i » i 

W I S B A O U K U K R D 6 Z H 

870 INPUT N*(N> 880 POKE 16416 •N*(N>< TO 11) 590 LET N|CN) 
600 LET S» fNJn f l | 
610 GOTO 240 
620 POKE 16418,0 630 DIH S • ( 1 0 , 7 ) 640 OIH N I (10 ,12 > 680 FOR N-3 TO 10 660 LET »f(N> -;;©00©©00" 670 LET N | ( N J Z X - 6 1 ' 680 NEXT N 690 LET S t ( 1 ) • " 0 0 1 7 1 5 0 " 
700 LET N t ( 1 ) R . X . E ' 
710 RETURN 
720 SAUE "S«" 
730 RUN 
780 REM THE ENO 

Autodialler 
John Derrick, 
Cheddar, 
Somerset. 
I HAVE been using your Telsoft service. I wrote 
this to take advantage of the auto-dial facility.. 

The program D3 is entirely machine code and 
is designed to work with D l and D2 of the Dial-

soft program. "Io use it load the three programs 
and type 

SYS 49188 
and press Return. The program prompts for the 
number to dial. Type the number, with a minus 
sign separator i f necessary, pressing Delete i f you 
make a mistake. Pressing Return or typing 5 
digits, causcs the number to be dialed. D3 now 
passes control to Dl and the program proceeds 

as normal. The program on tape is a Basic loader 
4br the machine code, so the saver with the 
dialsoft program used to save Dl and D2 can be 
used to saw D3 to tape or disc. 

The D3 program isn't relocatable unless it is 
re-written, i.e. change the JSR's and some LDA's, 
but it doesn't matter i f the program is over-
written once you are on-line, as it won't be 
reused. 

0 PR I NT " m D3 - COnriUNICHTIONS PROGRAM" 
1 PRINT"® WRITTEN FOR ' ^OUR COPIPUTERrT " 
2 PRINT"* BY IIDRVID DERRICKS 1 - 7 - 8 3 . " 
10 TT"0 : F0RX-49132T049482: RERDR POKEX/R = TT-TT+R: NEXT 
Z0 IPTT041163THENPRINT"MJRTR ERROR":END 
30 PRINT"irrYPE 'SYS 49188 ' • RETURN TO RCTIVRTE" 
1000 D R T R 2 0 6 / 8 3 , 7 7 , 6 8 , 8 9 , 8 2 , 3 2 , 4 2 , 1 9 6 / 7 3 
1010 DRTR63, 78/ 7 8 , 7 3 , 78 , 7 1 , 2 1 3 , 83 , 73, 84 
1020 DRTR73, 7 8 , 7 1 , 3 2 , 7 0 , 7 9 , 8 2 , 3 2 , 6 7 , 6 3 
1030 D R T R 8 2 , 8 2 , 7 3 , 6 9 , 8 2 , 1 6 2 , 1 6 9 , 6 , 1 4 1 , 0 
1040 D R T R 2 Z 2 , 1 6 9 . 0 , 1 4 1 , 1 , 2 2 2 , 3 2 , 2 4 3 , 1 9 2 , 1 69 
1030 D R T R 6 , 1 4 1 , 0 , 2 2 2 , 1 6 9 , 1 , 1 4 1 , 1 , 222 ,32 
1060 D R T R 2 4 3 , 1 9 2 , 1 6 9 , 2 3 , 1 4 1 , 2 4 , 2 0 8 , 3 2 , 6 8 , 2 2 9 
1070 D R T R 1 6 2 , 2 , 1 6 0 , 4 , 2 4 , 3 2 , 2 4 0 , 2 3 3 , 1 6 2 , 0 
1080 D R T R 1 8 9 , 0 , 1 9 2 , 3 2 , 2 1 0 , 2 3 3 , 2 3 2 , 2 2 4 , 8 , 2 0 8 
1090 D R T R 2 4 3 , 1 6 9 , 0 , 1 3 3 , 2 , 1 6 9 , 9 3 , 3 2 , 2 1 0 , 2 33 
1100 D R T R 1 6 9 , 1 3 7 , 3 2 , 2 1 0 , 2 3 3 , 3 2 , 2 , 1 9 3 , 2 0 1 ,0 
1110 D R T R 2 4 0 , 2 3 9 , 1 7 0 , 2 0 1 , 1 3 , 2 0 8 , 3 , 7 6 , 1 3 6 , 1 9 2 
1120 D R T R 2 3 3 , 4 8 / 4 0 , 2 3 7 , 1 3 8 , 2 3 3 , 3 8 , 1 6 , 2 3 2 , 1 38 
1130 D R T R 3 2 / 2 1 0 / 2 3 3 / 2 0 1 , 4 8 , 2 0 8 , 2 , 1 6 2 / 3 8 / 1 3 8 

1140 D R T R 1 6 4 / 2 , 1 3 3 / 6 4 , 3 , 2 3 0 , 2 / 1 6 3 , 2 , 2 0 1 
1130 D R T R 1 3 , 2 4 0 , 3 , 7 6 , 9 3 / 1 9 2 / 1 6 0 / 3 , 1 6 2 , 4 
1160 D R T R 2 4 , 3 2 / 2 4 0 / 2 3 3 / 1 6 0 / 8 / 1 8 3 / 0 / 1 9 2 / 3 2 
1170 D R T R 2 1 0 , 2 3 3 , 2 0 0 , 1 9 2 , 1 6 , 2 0 8 , 2 4 3 , 1 6 9 , 3 2 / 32 
1180 D R T R 2 1 0 / 2 3 3 / 1 6 0 / 0 / 1 8 3 / 6 4 / 3 / 1 7 0 , 2 2 4 , 3 8 
1190 D R T R 2 0 8 , 2 , 1 6 2 , 4 8 , 1 3 8 , 3 2 / 2 1 0 / 2 3 3 / 2 0 1 / 4 3 
1200 D R T R 2 0 8 / 6 / 3 2 / 2 4 3 / 1 9 2 / 7 6 / 2 3 2 / 1 9 2 / 169/8 
1210 D R T R 1 4 1 , 0 , 2 2 2 / 1 8 3 / 6 4 , 3 , 1 4 1 , 1 , 2 2 2 , 1 6 9 
1220 D R T R 8 , 1 4 1 , 0 , 2 2 2 , 1 8 3 , 6 4 , 3 , 2 0 3 , 1 , 2 2 2 
1230 D R T R 2 4 0 , 2 4 8 , 2 0 0 , 1 9 6 , 2 , 2 0 8 , 2 0 3 , 3 2 , 2 4 3 , 1 92 
1240 D R T R 7 6 / 2 3 2 / 7 / 3 2 / 3 3 / 1 9 3 / 9 6 / 2 3 4 / 2 3 4 / 2 3 4 
1230 D R T R 2 3 4 / 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 / 2 3 4 / 2 3 4 / 2 3 4 / 3 2 / 2 28 
1260 D R T R 2 3 3 , 1 3 3 , 7 8 / 2 0 1 , 2 0 / 2 4 0 , 1 1 , 2 3 4 , 1 6 3 , 7 8 
1270 D R T R 2 0 1 , 4 3 , 2 4 0 , 2 0 , 2 3 4 , 1 6 3 , 7 8 , 9 6 , 1 6 3 , 2 
1280 D R T R 2 0 1 , 0 , 2 4 0 , 7 , 1 6 9 , 2 0 , 3 2 , 2 1 0 , 2 3 3 , 1 9 8 
1290 D R T R 2 , 1 6 9 , 0 , 9 6 , 3 2 , 2 1 0 , 2 3 3 , 1 6 9 , 4 3 , 1 6 4 
1300 D R T H 2 , 1 3 3 , 6 4 , 3 , 2 3 0 , 2 / 1 6 9 / 0 , 9 6 / 1 3 2 
1310 D R T R 7 2 / 1 3 8 / 7 2 / 1 6 0 / 0 / 1 6 2 / 0 / 2 0 2 / 2 2 4 , 0 
1320 D R T R 2 0 8 / 2 3 1 / 1 3 6 , 1 9 2 / 0 / 2 0 8 , 2 4 4 / 1 0 4 , 1 7 0 , 1 0 4 , 9 6 
RERDY. 

Screen Handler ^ 
Steven Meyfroide. / zyv/' ] 
Middleton, | / / o / r 
Manchester. V i ^ v 

As YOU will probably have discovered, the 
screen handling on the Enterprise is very flexible. 
Like the Atari, previously unequalled for 
graphics, it has a total of 256 colours, and also 
like the Atari, different scrccn modes can be 

displayed at the same time. For example, say you 
want a 16 colour hi-res screen for graphics and 
a small text screen above it for score etc, then 
just open the appropriate channels and display 
them wherever you want them: 
100 set video mode 1 !Hi-res graphics 
110 set video colur 2 !16 colours; horizontal res 
160 
120 set video x 40 !40 chars across 
130 set video y 20 !20 chars down 
140 open£1: "video:" !Open the hires page 

150 set video mode 0 !40 column text 
160 set video colour 0 !Two colours 
170 set video y 4 !4 chars down 
180 6peh£3:"video:" !Open the text page 
At thi$ stage the pages are not on the screen, 
so display them 
190 display£1:at 5 from 1 to 20 !16 colour hires 
from 5-25 
200 display£2:at 1 from 1 to 4 IText from 1-4 

Note that the settings for 'videox' etc are not 
(continued on next page) 
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(continued from previous page) 
erased by an open, ie they don't have to be 
defined for every channel i f the channels have 
the same settings for any of them. Hence, in the 
program above, "video x " is defined once and 
this setting is used for both pages. 
At the top of Ram is a block of memory that the 
video chip uses to display a screen, this is like 
a program, telling the chip what mode the next 
line is to be in etc, but more importantly, it holds 
a palette for every single line it has to display. 
I f we could change this, we could change the 
palette for a given line within the same channel 
ic, Colour 1 could be red on the first line of 
channel 1, in which case anything drawn in 
colour one appears as red; and also, colour 1 
could be blue on the next line. 

The only problem is how to access this block 
of memory, but luckily, it is quite easy with the 
Speek and Spoke commands in IS Basic. Firstly, 
you need to know where the Line Parameter 
Block is so: 

A=SPEEK(255,49140)+SPEEK(255,49141)'256). 
An address will be put into A that is the 

beginning of the block of memory we want. A 
will usually be equal to 47872 in Basic. The 
format of this table is: 
Disp Contents 
00 Two's complement of scanlines in this 
modeline. 
01 The video display mode for this line 
02 See Technical manual 
03 See Technical manual. 
04 Lo byte of address of screen memory for 
this modeline. 

05 Hi byte of address of screen memory for 
this modeline. 
06 Lo of graphic memory in attribute mode or 
address of character definitions in text modes. 
07 Hi of above. 
08-15 Palette definition. (Colours 0-7) 

The address of the screen memory (04-05.) can 
be used to Poke the display in Basic or machine 
code — the format of the screen memory for the 
various modes is detailed in the Technical 
Manual. Moreover, the data we want is there at 
08-15. All that is needed is a small program to 
change the palette definition to what we want 
- here is a simple one. Put the colours wanted 
for colours 0-7 in the Data statement and run it. 
5 LET num =5 
10 FOR A=47872 TO 47872 + num'1&6STEP 
16 
20 FOR B=08 TO 15 
30 READ C 
40 SPOKE 255,A + BjC 
50 NEXT B 
60 NEXT A 
70 END 
100 DATA 15.25,35,45,55,65.75,85, 
110 DATA 95.105,115,125,135,145,155,165 
120 DATA 175,185.195,205,215,225,235,245 
130 DATA 49,59.69,79,89,99,109,119 
140 DATA 58,46,112,195,237,247.168,249 

...etc for number of lines wanting to be 
changed...Just set 'num' to however many lines 
you want changing. Notice that the first line is 
the Status Line, and to miss this out change line 
10 to: 
10 FOR A =47872+16 TO 47872 + 16 + ...etc.. 

With the knowledge of what is in the Line 

Parameter Block, I'm sure you can think of many 
interesting things to do — scrolling is easy, for 
example: just change the address of the screen 
memory on every line to equal the address of the 
line above or below it. Sideways scrolling can also 
be done but with a bit more difficulty. 

One interesting project would be to install a 
new device driver so that a channel could be 
opened that simulated say a Spectrum screen 
(attribute mode is the obvious choice!) or BBC 
scrcen(s). The driver would have to be able to 
interpret control codes sent to it and act on them 
as the BBC Or Spectrum would do. 

This wouldn't be too difficult with a 
knowledge of machine code since the way to 
install device drivers is outlined in the Technical 
manual. I f a BBC screen was simulated like this 
(but beware of the different modes, especially 
teletext — ignore colour control codes), then 
coversion from BBC Basic to IS Basic would be 
simple — procedures and functions arc defined 
in similar ways (though the IS versions arc more 
powerful with parameter passing by reference — 
including other functions and arrays). 

You have probably noticed that you can't use 
FOR...NEXT loops in immediate mode! This 
can be very uscfijl while editing to test the 
contents of memory, so to do this, type EDIT 200 
to create a work space for program 200 (!) and 
type your For loop in as a separate program, eg: 
EDIT 200 
10 FOR A = 1 TO 10 
20 PRINT PEEK (A); 
30 NEXT A 
This can be run and then Newcd. Type c D l I" 
0 or whatever to get to your real problem. 

Turboload 
R Grzasko, 
London SE15. 

THIS UTILITY program will load, save and verify 
programs six t imes faster than normal . 

First of all type in program one save it then 
run it. This will move the start of basic above 
the part of Ram where the Turboload program 
is located. 

Save in case of error 
Next type in program two and save it in case 

of an error. Then run the program. 
I f all is well after a short time a message will 

appear on the screen — "You arc now ready to 
Turboload programs". Type: 

SYS5120 
to activate the Turboload program. The Turbo-
load program will not load programs that have 
not been saved by the Turboload program, also 
normal programs will not load with the Turbo-
loader activated. 

Press Run Stop and Restore 
To overcome this problem press run stop and 

restore together. You can now load normal 
programs. Then you can type: 

SYS5120 
and save your program at turbo speeds. 

When programs using the Turboloader are 
loading the border will turn blue. A more 
colourful display may be obtained by changing 
line 2000 to: 

2000 DATAgO^g.FQEA.EA^g^.SD.I^S 
I f you experience load, verify and save 

problems try using a good quality computer tape. 

100 PRINT"." HE FAST LORD PROGRAM WILL TAKE R SHORT TIMET0 LORD SO PLERSE WRIT M 
140 S - 3 1 2 0 N - 0 R D - 0 
150 T - 0 
160 RERDRf:IFR$»"END"THEN480 
170 H«RSC<R*>-48:L-RSC<niD$<f l * ,2>>-48 
180 V"16*<H+7*KH>9> >+L*7*<L>9> 
183 T=T+VRD«RD+V 
190 IFRIOHTSCRS,1>«"»"THENV«V-*'INT<S/236> 
200 P0KES+N.V:N-N+1 
210 IFNHND7THEN160 
220 RERDTT:IFTT"TTHEN1S0 
480 RERDTC:IFTC=RDTHEN300 
500 RERDTH:IFTN»NTHEN320 
320 SVS3120 
330 PRINTTTi'OU RRE NOW READY TO SAVE OR LORD FROGRAflS USING THE FRST LORD" 
340 PRINT"WHEN YOU WISH TO LORD THE NEXT PROGRAM YOU MUST 919 PRESS RUN/STOP" 
530 PRINT"RESTORE THEN 329 LORD" 
1000 DRTRR9,B3/ 8 D / 3 0 / 0 3 / R 9 / 0 1 # , 8 D , 831 
1010 DRTR31 /03 /R9 /22 ,8D ,32 /03 /R9 /618 
1020 DRTR00* /8D ,33 ,03 ,R2 ,00 ,BD/9R/700 
1030 DRTR01»/F0/06/ER/ER/ER/E8/D8/1389 
1040 DRTRF3/60 /R3 /BR/C9 /01 /F0 /03 .1137 
1030 DRTR4C>83/F6 /R9,80 ,83 /90 /R2/1063 
1060 D R T R l E / 2 0 / R B / F 8 / F 0 / 0 7 , 2 0 , B 7 , 9 4 3 
1070 DRTRF8.B0 /E6 /R2 /B4 /86 /R3 .20 /132 7 
1080 DRTR28 /F7 /R0 /00 .R3 /B9 /91 /B2 /112 0 
1090 DRTRR3/C1/C8/91 /B2/48 /R3/C2/1312 
1100 DRTAC8/91 /B2 /48 /R3 /RE.C8/91 /1279 
1110 DRTRB2/48 /R3 /RF,C8/91 ,B2 .48 /1183 
1120 DRTR20 /34 .F8 /R3 /B7 /R0 ,03 /91 ,1022 
1130 DRTRB2/R2,00 /R9 .20 ,E4 ,B7 ,B0 /1128 
1140 DRTR0C/88 /88 /88 /88 /88 /B1 /BB /103 6 
1130 DRTRC8/C8/C8/C8/C8/C8/91/B2/1323 
1160 DRTRE8/C0/BF/90/E6/R3/R5/R2/1481 
1170 D R T R F 0 , 2 0 , R 4 / 0 0 * , 6 8 / 8 3 / R F , 6 8 / 9 3 2 
1180 DATR83 /RE/68 /83 .C2 /68 /85 /C1 /1168 
1190 DRTRB0/07 /R9 /14 ,R2 ,0F .20 /R4 /743 
1200 DRTR00H,R9/00 /60 /83 /R3/86 /RR/867 
1210 DRTR20 /60 /01# /R3 /C1 /83 /C3 /R3 /980 
1220 DRTRC2,83 ,C4 ,R9 .64 ,8D,16 /91 /1180 
1230 DRTRA9/00 /8D/13 /91 /A9 ,FF ,8D/1041 
1240 DATR26 /91 /8D /23 /91 /R9 /FF /8D /1071 
1230 D A T A 2 3 / 9 1 / A 9 / 0 F / 2 0 / 2 8 / 0 1 » / B 0 / 6 1 3 
1260 DRTR49 /RD/2D.91 /29 /40 /F0 /F2 /1023 
1270 DRTRRD.24/91/C6/R3.D0.E6/R2/1317 
1280 DRTR0F/8A .20 /28 ,01» /CR/10 .F9 /69 3 ) 
1290 DRTf lR3 , f iA ,20 ,28»01» /R9 /00 /85 ,718 
1300 DRTRBD,R3/C3/C3.RE.D0.06/R3/1299 
1310 DRTRC4,C3,RF,F0 ,18 /R0.00 ,B1 ,1169 
1320 D R T R C 3 , 4 8 , 2 0 / 2 8 , 0 1 « , 6 8 . B 0 . 1 2 , 6 3 8 
1330 DRTR65,BD,83 ,BD/E6 /C3 /D0 'E l /147 0 
1340 DRTRE6,C4.18.90 /DC/R3/BD/20/1200 
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SOFTWARE 
1 3 5 0 D R T R 2 3 , 0 1 * . R 5 , B 4 . 8 D . 0 F , 9 0 . R 9 . 3 5 5 
1 3 6 0 D R T R 0 0 . 8 D , R 0 , 0 2 , 5 8 , 4 C , C F , F C , 3 2 6 
1 3 7 0 D R T R R 0 , 0 8 , 0 R , 4 8 , R 9 , 4 0 , 2 C , I D , 5 5 6 
1 3 8 0 D R T R 9 1 , F 0 , F B , 9 0 , 0 3 . R 9 , 0 C , 8 5 , 1 1 0 2 
1 3 9 0 D R T R B E , C 6 , B E , D 0 , F C , R 9 , 0 0 , 8 D , 1 3 4 8 
1 4 0 0 D R T R 1 5 , 9 1 , R D , 2 0 , 9 1 , 4 9 , 0 3 , 8 D , 7 3 8 
1 4 1 0 D R T R 2 0 , 9 1 , 2 3 , 0 8 , D 0 , 0 7 , 2 0 , 5 9 , 5 6 2 
1 4 2 0 D R T R 0 1 * , 9 0 , D 9 . 6 3 , 6 0 , 6 8 , 8 3 . 0 0 . 1 0 1 0 
1 4 3 0 D R T R D 1 , R D , 2 1 , 9 1 , 4 9 , 0 1 , 4 R , 6 0 , 8 0 4 
1 4 4 0 D R T R 7 3 , R D , 0 F , 9 0 , 8 5 , B 4 , R D , 1 C , 9 6 6 
1 4 5 0 D R T R 9 1 , 2 9 , F C , 3 D , 1 C , 9 1 , R 9 , F 7 , 1 1 6 8 
1 4 6 0 D R T R 8 D , 2 0 , 9 1 , R 9 , C 0 , 8 5 , C 0 , R 9 , 1 1 7 3 
1 4 7 0 D R T R 4 0 , 8 D , I E , 9 1 , R 9 , 4 2 , 8 D , 2 E , 8 0 2 
1 4 8 0 D R T R 9 1 , R 9 , 0 0 , 8 D , I B , 9 1 , 8 D , 2 B , 8 1 1 
1 4 9 0 D R T R 9 1 , 8 D , 1 5 , 9 1 , S D , 2 5 , 9 1 , R 2 , 9 3 7 
1 5 0 0 D R T R F F , R 0 , F F , 8 8 , D 0 , F D , C R , D 0 , 1 6 7 7 
1 5 1 0 D R T R F 8 , 6 0 , 9 3 . 1 1 , 5 6 , 4 9 , 4 3 , 2 0 , 7 6 6 
1 5 2 0 D R T R 5 4 , 5 5 , 5 2 , 4 2 , 4 F , 2 0 , 2 8 , 4 3 , 5 3 5 
1 5 3 0 D R T R 2 9 , 2 0 , 4 R , 2 E , 5 4 , 5 7 , 4 9 , 4 4 , 5 0 5 
1 5 4 0 D R T R 4 4 , 5 9 , 0 0 , 8 5 , 9 3 , R 5 , B R , C 9 , 9 8 9 
1 5 5 0 D R T R 0 1 , F 0 , 0 3 , 4 C , 4 B , F 5 , R 9 , 0 0 , 8 0 9 
1 5 6 0 D R T R 8 5 . 9 0 , 2 0 , 9 4 , F 8 , R 9 , 0 0 , B 0 , 1 0 5 0 
1 5 7 0 D R T R D 0 , 2 0 , 4 7 , F 6 , R 5 , 9 3 , 8 5 , 0 R , 1 0 1 2 
1 5 8 0 D R T R R 9 , 0 0 , 8 5 , 9 3 , R 5 , C 3 , 4 8 , R 5 , 1 0 4 6 
1 5 9 0 D R T R C 4 , 4 8 , 2 0 , 5 4 , F 8 , R 9 , F 0 , 2 0 , 1 0 7 3 
1 6 0 0 D R T R 3 1 , 0 2 * . 6 8 , 8 5 , C 4 , 6 8 , 8 5 , C 3 , 9 9 6 
1 6 1 0 D R T R B 0 , 3 6 , 2 4 , 9 D , 1 0 , 1 5 , R 0 , 6 3 , 7 1 9 
1 6 2 0 D R T R 2 0 , E 6 , F 1 , R 0 , 0 5 B 1 , B 2 , R R , 1 1 9 3 
1 6 3 0 D R T R F 0 , 0 9 , C 8 , B 1 , B 2 , 2 0 , D 2 , F F , 1 3 0 1 
1 6 4 0 D R T R C R , D 0 , F 7 , R 9 , 0 0 , 8 5 , 9 E , R 9 , 1 2 8 6 
1 6 5 0 D R T R 0 6 , 8 5 , 9 F , R 4 , 9 E , C 4 , B 7 , B 0 , 1 1 7 5 
1 6 6 0 D R T R 0 E , B 1 , B B , R 4 , 9 F , D 1 , B 2 , D 0 , 1 2 9 6 
1 6 7 0 D R T R B B , E 6 , 9 E , E 6 , 9 F , D 0 , E C , 1 8 , 1 4 3 2 
1 6 8 0 D R T R R 5 , 0 R , 8 5 , 9 3 , R 5 , 9 0 , F 0 , 0 3 , 1 0 0 7 
1 6 3 0 D R T R R 9 , 1 8 , 3 8 , 3 0 , 0 1 , 6 0 , 2 0 , 6 R , 6 2 8 
1 7 0 0 D R T R F 6 , R 0 , 0 0 , B 1 , B 2 , D 0 , 0 4 , R 5 , 1 1 3 8 
1 7 1 0 D R T R B 9 , F 0 , 0 R , C 3 , B 1 , B 2 , 8 5 , C 3 , 1 3 1 8 

1 7 2 0 D R T R C 8 , B l , B 2 , 8 5 , C 4 , R 0 , 0 3 , B l , 1 2 2 4 
1 7 3 0 D R T R B 2 , 3 8 , R 0 , 0 1 , F 1 , B 2 , R R , R 0 , 1 1 4 4 
1 7 4 0 D R T R 0 4 , B l , B 2 , R 0 , 0 2 , F l , B 2 , R S , 1 1 0 8 
1 7 5 0 D R T R 1 8 , 8 R , 6 5 , C 3 , 8 5 , R E , 9 8 , 6 5 , 1 0 1 8 
1 7 6 0 D R T R C 4 , 8 5 , R F , R 5 , C 3 , 8 5 , C l , R 5 , 1 3 5 5 
1 7 7 0 D R T R C 4 , " 8 5 , C 2 , R 3 , 0 F , 2 0 , 8 1 , 0 2 * , 3 7 0 
1 7 8 0 D R T R R 5 , 3 0 , F 0 , 0 8 , R 3 , I B , R 6 , 3 3 , 1 0 6 8 
1 7 3 0 D R T R F 0 , 0 2 , R 3 , 1 C , R 6 , R E , R 4 , R F , 1 1 1 8 
1 8 0 0 D R T R 6 0 , 8 5 , RR , ' 2 0 , 6 0 , 0 1 * , R 3 , 0 C , 7 0 3 
1 8 1 0 D R T R 8 D , 1 6 , 3 1 , R 3 . 0 1 , 8 D , 1 5 , 3 1 , 7 8 5 
1 8 2 0 D R T R R 9 , F F , 3 D , 2 6 , 9 1 . 8 D , 2 5 , 9 1 . 1 0 7 1 
1 8 3 0 D R T R R 9 , F F , 8 5 , R 9 , 2 0 , 5 9 , 0 1 * , B 0 , 1 0 2 4 
1 8 4 0 D R T R 1 0 , 2 0 , 4 3 , 0 3 * , 2 6 , R 9 , R 5 , R 9 , 6 5 9 
1 8 5 0 D R T R C 9 , 0 F , D 0 , F 0 , 2 0 , 3 3 , 0 3 * , 9 0 , 8 9 4 
1 8 6 0 D R T R 0 3 , 4 C . F B , 0 2 * , C 9 , 0 F , F 0 , F 4 , 1 0 3 2 
1 8 7 0 D R T R R 2 , 0 E , E 4 , R 3 , D 0 , D R , 2 0 , 3 3 , 1 0 8 2 
1 8 8 0 D R T R 0 3 * , C R , 1 0 , F 6 , C 5 , R R , D 0 , D 0 , 1 2 5 0 
1 8 3 0 D R T R R 3 , 0 0 , 8 5 , B D , R 5 , C l , 8 5 , C 3 , 1 1 7 7 
1 3 0 0 D R T R R 5 , C 2 , 8 5 , C 4 , R5 C 3 , C 5 , R E , 1 4 1 3 
1 3 1 0 D R T R D 0 , 2 4 , R 5 , C 4 , C 5 R F , D 0 , I E , 1 2 1 5 
1 3 2 0 D R T R 2 0 . 3 3 , 0 3 * , C 5 , B D , 1 8 , F 0 , 1 3 , 7 5 5 
1 3 3 0 D R T R R 3 , 2 0 , 0 5 , 3 0 , 8 5 , 3 0 , R 5 , R R , 3 6 2 
1 3 4 0 D R T R C 3 , F 0 , D 0 , 0 6 , R 3 , 1 0 , 0 5 , 3 0 , 3 8 3 
1 3 5 0 D R T R 8 5 , 3 0 , 3 8 , 4 C , 1 R , 0 1 * , 2 0 , 3 3 , 5 1 3 
1 3 6 0 D R T R 0 3 * , B 0 , F 8 , R 0 , 0 0 , R 6 , 3 3 , D 0 , 1 1 0 8 
1 3 7 0 D R T R 0 4 , 3 1 , C 3 , F 0 , 0 C , D 1 . C 3 . F 0 , 1 2 4 0 
1 3 8 0 D R T R 0 8 , R R , R 3 , 1 0 , 0 5 , 3 0 , 8 5 . 3 0 , 7 8 3 
1 3 3 0 D R T R 8 R , 1 8 , 6 5 , B D , 8 5 , B D , R D . 0 F . 3 6 2 
2 0 0 0 D R T R 3 0 , 2 3 , F C , 0 3 , 0 2 , 4 3 , 0 4 . 8 D , 6 6 6 
2 0 1 0 D R T R 0 F , 3 0 , E 6 , C 3 , D 0 / R 6 . E 6 . C 4 . 1 3 3 4 
2 0 2 0 D R T R 4 C , D 4 , 0 2 * , R 0 , 0 8 , 2 0 , 4 3 , 0 3 * , 5 6 0 
2 0 3 0 D R T R 2 6 , R 3 , 8 8 , D 0 , F 8 , 2 0 . 5 3 . 0 1 * , 3 2 1 
2 0 4 0 D R T R R 5 . R 3 . 6 0 , R 3 , 4 2 . 2 C . 2 D . 3 1 . 8 3 3 
2 0 5 0 D R T R F 0 , F B , R D , I D , 9 1 , 0 R , 0 R , R 9 , 1 0 2 7 
2 0 6 0 D R T R 0 1 . 3 D , - 1 5 , 9 1 , R 9 . F F , 3 D , 2 5 , 9 1 0 
2 0 7 0 D R T R 9 1 . R D , 2 1 , 9 1 , 6 0 , E N D 1 0 9 4 0 6 , 3 6 1 

Headerless files 
Ian Harris, 
Old Windsor, 
Berkshire. 

WHEN TOU USE the ordinary Spectrum Save and 
Load commands, the computer normally deals 
with the tape file in two parts. The first is the 
header which contains information about the 
stan address and the length and name of the file. 
The sccod is the actual block of code to be 
saved/loaded. 

This short machine code program enables the 
user to bypass the header, and save or load the 
block of code on its own. This is achieved by 
typing in one of the two new commands, the 
format of which is as follows. 

To save a headerless file, type: 
•SAVE start, length 

To load a headerless file, type: 
•LOAD start, length 

where "stan" is the address at which the file is 
to begin, e.g.: 16384 — the start of the screen 
— and "length" is the number of bytes that are 
to be saved/loaded, e.g.: 6912 — the length of 
a Scrccn. 

Note that the program will not load the actual 
header of a file; only the code block after it. You 
can also load a specified amount of a file, e.g.: 
the first third of a screen picture. To do this, take 
any screen picture file, and type: 

" L O A D 16384, 2048 
16384 is the start o f the screen; 2048 is the 

number of bytes in the first third of the screen. 
The program will stop loading part way through 
the tape file, i.e., when 2048 bytes have been 
loaded. 

I f you don't know the length of a headerless 
file, just set the length equal to 65535; this will 
load in everything, no matter what length. 

To get the routine up and running, type in 
listing 1. Saw this on a blank tape using: 

SAVE " H E A D E R L E S S " L I N E 1 
Now type New and enter listing 2. Run it, and 

when there are no errors save the machine codc 
after the loader with: 

SAVE " H " C O D E 65162,206 
The checksum in the listing should detect 

most errors. Now reset your machine, and Load 
the whole thin ing. To initialise the routine, type: 

R A N D O M I Z E USR 65356 
*Savc and "Load should now be accepted. I f 

they are not, or the routine crashes, then there 
is an error in the machine code. 

I f lor any reason the Spectrum fails to accept 
the commands but you know that they work 
correctly; this is probably due to a Clear 
command or Run command being executed; then 
just reinitialise the routine using the USR 
statement as above. 

I f you wish to use the commands in a program, 
make sure that: 

R A N D O M I Z E USR 65356 
is the first line of your routine. 

Loader program. 
1 CLEAR 6 5 1 5 1 LOAD H 'CODE t 

5 1 6 2 . .206 PR I N " T y p e RANDOMIZE 
USR 6 5 3 5 6 t o i n i t i a l i s e . 

Hex loader. 
10 DEF FN h ' h i ) » 1 6 - CODE h $ < l > 

- 4 6 - ( 7 AND KS 1 ' ' 9 »C0DE h » . 2 
) - 4 8 - ( 7 AND hS 2 ) > " 9 " ) 

19 REM h f d ! v d 
2 0 INPUT " S t a - ' t " . S 
30 INPUT " F i n i s h " . f 
39 REM (4 
4 0 FOR n=S TO f STEP 3 
5 0 LET 10 t > 0 P R I N T n , " 
6 0 INPUT h $ : P R I N T h i ; 
7 0 LET v = 0 
8 0 FOR - 6 = 1 TO LEN h i STEP 2 
9 0 LET z = F N h < h $ - E T t O t s t O t 

+ 2 
1 0 0 POKE n • ,z 
1 1 0 LET h | s h | 3 TO I LET = 
1 2 0 NEXT B 
1 3 0 P R I N T " = INPUT t P R I N 

T t 
1 4 0 I F l o t t THEN P R I N T 1 i n p u t 
irror - t r y a g i i r , GO TO 50 
_ 50 NEXT n 
ISO REM enter 57GP to stop 

Hex dump. 
65162 3A3R5CFE062523FD s 601 
55170 CB017E20032AE25C a 6 32 
65176 23E5C36712CO0313 s 8 6 " 
65136. FD3600FF2RS95CCD s 990 
65154 H7112RB25C23E5C3 — 955 
65202 E4122R5:5C2E^EFE — 848 
55210 2A2004C'--E532515 = 65216 *FE4C20CE5~,rE4F2O s 1161 
65226 .C6E7FE4l20CiE7FE 3 1456 
65234 4420BC150CE7FE41 - 3 7 -
55242 20B5E",FE5620B0E"> 

- 1223 
65250 cE4520(=ie32515CE7 = 1025 
6 5255 FE202SFeffD35C0FF a 1139 
5526c PD362600CD7R1CPC S 9 5 ; 
65274 CBO07E2f92FE0D23 - 622 
65262 04eE3R205 HFD3600 = 793 

(continued on next page) 
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SOFTWARE 
(continued from previous page) 

6 5 2 9 0 < r s r F D C E Q l " * E 2 0 0 C 2 A = 924. 
6 5 2 9 c B 2 5 C 2 3 E 5 2 1 6 - 1 2 E 5 = 9 9 ~ 
6 5 3 0 6 C 3 7 6 1 6 0 0 6 9 1 5 5 0 5 9 * 5 9 ' 
6 5 3 1 A D 5 C D 9 3 1 E E 0 4 3 E 0 5 C = 1 1 ^ 3 
6 5 3 2 2 D D S R B 0 5 C D 1 3 A 8 1 5 C = 1 0 1 9 
5 5 3 3 0 FE4 .4 .28053EFF37C D = 9 4 ~ 
6 5 3 2 5 C 2 0 4 1 8 0 5 2 E F F 3 7 C D = 8 0 5 
6 5 3 4 5 5 S 0 5 2 R B 2 5 C 2 3 E 5 C 3 = 8 6 2 
6 5 3 5 4 7 6 1 B E D 5 3 6 2 5 C 1 3 2 A = 8 0 4 
6 5 3 5 2 3 D 5 C 7 3 2 3 - 2 C 9 O 0 3 C = 6 7 8 
5 5 3 7 0 4 2 = 6 6 

Telecolour 
J C Bullock, 
Telford, 
Shropshire. 

eec 
TELECOLOUR MAKES it easier to produce the 
CHR$ colour commands, by print ing the 
correct CHRS expression when one o f the 
function keys is pressed with Shift/CTRL for 
example: 
When Telecolour is off, SHIFT + f 1 produces 

a red colour control character. 
When Telecolour is on, SHIFT + f 1 produces 
'CHR$129;' 

The program occupies less than 255 bytes in 
machine code. Type it in, Run it, an type: 

•SAVE TELECOL 900 9FF 
I f you press CTRL and Break or redefine fO 

or the Break key, you will have to type in 
*FX18 followed by the 2 function key 
definitions given in lines 50 and 60 of the 
listing. Now, Break will switch Tclecolour on, 
fO will switch it off. 

10 R E M * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
2 0 R E M * T « l « c o l o u r ( c ) 1 9 8 S J . B u l l o c k *
30 R E M * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
4 0
50 * K . 1 0 ? 4 7 1 = ? 4 2 1 0 : ? 4 7 2 = ? 4 2 1 1 : ? 4 2 1 0 = 0 : 7 & 2 1 1 - 9 I M I K !

K ! M ! H T e l e c o l o u r s w i t c h e d o n . IJIUIKIM
6 0 *K .0 ? 4 2 1 0 = 4 C 5 : ? & 2 1 1 = 4 D E ! M ! K ! KIM! H T a l e c o l o u r swi

t c h e d o f f I J ! U i K ' M
7 0 FOR A * = 0 T O 2 S T E P 2 : P * = 4 9 0 0
8 0 [OPT A * : S T A 4 7 0
9 0 P H A : P H P : T X A : P H A : T Y A : P H A

100 LDA 4 7 0
110 C M P * 1 4 4 : B C C A L P H A
120 C M P * 1 5 4 : B C S N O C O D E
130 P H A : J S R c h r : P L A
140 C L C : S B C 1*143
150 A S L A : T A X : S T X 4 7 0
160 LDY g r a p h i c , X
170 L D A * 1 3 8 : L D X * 0 : J S R 4FFF4
180 INC 4 7 0 : L D X 4 7 0
1 9 0 L D Y g r a p h i c . X
2 0 0 L D A * 1 3 8 : L D X * 0 : J S R 4FFF4
2 1 0 L D Y * 5 9 : J S R 4FFF4
2 2 0 L D A * 1 : S T A 4 7 0 : J M P O U T
2 3 0 .ALPHA

2 4 0 C M P * 1 2 8 : B C C N O C O D E
2 5 0 C M P * 1 3 8 : B C S N O C O D E
2 6 0 P H A : J S R c h r : P L A
2 7 0 C L C : S B C * 1 2 7 : A S L A : T A X : S T X 4 7 0
2 8 0 L D Y a l p h a , X

2 9 0 L D A * 1 3 8 : L D X * 0 : J S R 4 F F F 4
3 0 0 INC 4 7 0 : L D X 4 7 0
3 1 0 L D Y a l p h a . X
3 2 0 L D A * 1 3 8 : L D X * 0 : J S R 4FFF4
3 3 0 L D Y * 5 9 : J S R 4 F F F 4
3 4 0 L D A * 1 : S T A 4 7 0 : J M P O U T
3 5 0 .NOCODE
3 6 0 L D A * 0 : S T A 4 7 0
3 7 0 .OUT
3 8 0 P L A : T A Y : P L A : T A X : P L P
3 9 0 LDA 4 7 0 : C M P * 1 : B E O V E C
4 0 0 P L A : J M P ( 4 7 1 )
4 1 0 .VEC P L A : L D A * 0 : J M P ( 4 7 1 )
4 2 0 .chr
4 3 0 L D A * 1 3 8 : L D X * 0
4 4 0 L D Y * 1 2 7 : J S R 4 F F F 4
4 5 0 L D Y * 6 7 : J S R 4 F F F 4
4 6 0 L D Y * 7 2 : J S R 4 F F F 4
4 7 0 L D Y * 8 2 : J S R 4 F F F 4
4 8 0 L D Y * 3 6 : J S R 4 F F F 4
4 9 0 L D Y * 4 9 : J S R 4 F F F 4 : R T S
5 0 0 . g r a p h i c
5 1 0 ]

5 2 0 * P * = " 5 6 4 5 4 6 4 7 4 8 4 9 5 0 5 1 5 3 5 4 "
5 3 0 P % = P * + L E N * P * : [ O P T A \
5 4 0 .alpha
5 5 0 J
5 6 0 $ P * = " 5 7 2 9 3 0 3 1 3 2 3 3 3 4 3 5 3 6 3 7 "
5 7 0 P * = P * * L E N * P * : [ O P T A * : ) : N E X T

RESULTS 
HAVING RECEIVED hundreds o f entries to the 
August competition we had a most interesting 
and often amusing read that took us well into 
the night. 

Certainly, i f a joystick could be implanted 
into one's brain, the majority of Your Computer 
readers would at last be happy. The most 
surprising thing was how few females entered 
the competition — come on now girls, you were 
only noted by your absence. We find it hard 
to believe that only a mere handful of females 
read Your Computer! 

The eventual 50 winners of The Stick cover 
a noticeably wide age range and the elaborate 
imaginative illustrations of the younger entrants. 

50 STICKS 
COMPETITION 

— about eight and nine year olds — foretell 
dynamic things for the future. Some harrassed 
fathers needed a joystick to control their wilder 
offspring, some entrants seem to be budding 
brain surgeons with implants threateningly 
popular, some were constructive well thought 
out joystick ideas and some were concerned 
with aiding the disabled. 

The Stick, being extremely responsive and 
for single handed use, working on an eight point 
mercury switch, will — we know — fulfil l all 
your joystick needs — until of course one of 

those eight year olds with aspirations to brain 
survery come of age. And then....? 

Among the more off-beat suggestions were 
D. Bourn's thought-controlled food dispenser 
and A. Burns' speech activated joystick which 
moves objects faster when it detects stress in 
your voice. Best of all, perhaps, was H. 
McMillan's Jeeves Mk 1 Computer Control 
System — the accompanying cartoon shows 
Jeeves running for the keyboard while Bertie 
Wooster is shouting from the comfort of his 
armchair: "Dammit Jeeves, Fire!". 

WINNERS 
B. Mawson, Slough 

K. Scott, Jedburgh 

R. Scaife, Newcastle 

D. Bourne, Wolverhampton 

J . Powell, Telford 

C. Noad. Yateley 

R. P. Shaw, Nailsea 

P. Jordan, Pontefract 

H. Reeve, Wetherby 

B. Woods, Liverpool 12 

A. R. Newby, Harrogate 

F. Mathieson, Palrley 

C. Bloxham, Stratford upon Avon 

A. Craig, Heaton Mersey 

A. Oxley, Cleveland 

S. James , Liversedge 

J . Astbury, Clent 

A. Adamson, Romsey 

H. McMillan, Tollcross 

S. Keyworth, Gedl ing 

A. Philmore, Leeds 

R. Devlin, Belfast 

T. Roche, Poole 

M. Cameron, Cowplain 

M. Blackburn, Carterton 

A. Burns, Penryn 

A. Standen, Leonards-on-sea 

de Geweidge, Amsterdam 

A. Riley, East Moseley 

P. Boyde, Northwich 

L. Wood, Peterborough 

J . Will iams. Stoke on Trent 

C. Sawyer, Exeter 

S. Russell, Glasgow 

C. Dorr, Cork 

A. Sawney, London W12 

M. van Slagesen, Amsterdam 

A. Hughes, Wembourne 

C. Gallast. BFPO 42 

J . Avern, Guildford 

D. Perryman, Faversham 

M. Sheppard, Brackley 

B. Coates, Sth Queensferry 

.0 . Adekunle, Chirnside 

K. Lee, RAF Bishops Court 

J . Laus, Nott ingham 

W. Owen, Manchester 23 

J . Lambshead, Rainham 

A. Hooper, Hauxton 

D. Woods. Liverpool 13 
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You are Max Chatsworth IX. a direct descendant ol 
Ma i Chatsworih ol BLUE MAX fame. You have lived 
and breathed his legend, and now late calls upon you 
io light an evil so loul that he could not even h a v e — f 
imagined It. 
TheFURXX empire has extended its iron haad lo 
Eambar t Gamma IV. and co lo red It. Thalahab t a t * 
who were not l u l l e d k f t g r t r g f r j l a , w y f M a v a d I 
and sent to FURXX conversion processors to be 
drained ot their lite lorce. so that the FURXX 
TimeMasters could extend their own lilespans 
Having elteded an easy victory, the FURXX now 
intend to Invade all earth colonies and l l n t f l f captsr#-
the earth hersell. 
Your mission Is lo penelrate enemy defences, destrof 
their hovarflakto. and finally destroy Ihe sfmbo: upcn 
which Ihe FURXX E M P t t W BUILT And t t t u n u t t t x L 
accomplished IMMEDIATELY, lor the late Of the world 
rests in your hand! | 

£9.95 
£14.95 BLUE MAX DOUGHBOY Z A X X O N — 

FORT 
APOCALYPSE SENTINEL QUASIMODO 

i B7 4LT.



Its a snip. 

Tor 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 sell ing 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 i t to u< instead. We won't feel cut up about it 

Job Title (if any)_ 
Type of Business (if any) 
Do you own a computer? 
Do you have access to a computer? 

If so please state type 
Please return to: Your Computer, Subscription Manager, 
Business Press International Ltd., Oakfield House, 
Perrymount Road. HAYWARDS HEATH, Sussex RH16 3DH. 

VOUR 
COMPUTER 

Please send me YOUR COMPUTER each month for 
12 months. 
A. I enclose cheque/PO to the value of i 14.00 (UK), 
£22.50 (Overseas). Cheques should be made payable to 
Business Press International Ltd. Air mail rates 
available on request. 
B. Please debit my credit card account: 
Enter number: f~ l 
I please t ick) ' 
Access Bardaycard/Visa Diners Club American Express 

• • • • 

Signed - Date—.. 

SUBSCRIPTION! ORDER FORM 

YOUR 
COMPUTER 
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PUTVOUR M I C R O 
O n THFDHOnE 

_ 0 H CAM 
11*1 Of I p MOK 

? 

tmm 5 RX P 
I TX D 

DATACHAT 1223 

OATACHAT ts a QEC Trodo Mark. UK Patent Application Number 8S0145S 

£89.95 inc. VAT for modem only 

£99.95 '"c VAT for modem with leads and ROM or disc software for 

BBC Model B. 

DATACHAT 
M O D E M 

into the data communications ago m the simplest and safoat way 
possible Win; its oove? feature! ol being powered from the 
telephone line. DatdChar requires no ma.ns -supply or batteries. 

Daiachat gives you access to a huge amount of Information held 
on data bases such as Prestel and Mlcronet 800 and lets you 
communicate through electronic mail systems liko 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 Model B 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 hilly approved by the British Approvals Board for 
Telecommunications (BABT) and is ideal for business, educational 
and home users. 
Modem Division Sales 
Transmission Group. GEC Telecommunications Limited. PO Box 53. 
Coventry. CV3 1HJ. 
Telephone: Coventry (0203) 446331 Telex; 31361 (GECTEL G) 
Fax: 0203 448416. 

Micronet 800 is the trading stylo ol Telemap Un>i«j ond British Telecommunoatxyis pic . 
——I - • "< T » u n n n i c i « « r l t iA r i amarksn l Br i t ish Te!ectt!yTHJ'iicalians Die A d o l 



Amongst 300 worlds lie 30 Sentinel Bases. 
Legend has, they are impossible to reach . . . 

XCEL. A stunning new game from Program Techniques, featuring state of the art hi-res graphics and movement. 
Available from all good software retailers for the 48K Spectrum, coming soon for the C64 and Amstrad. 

R.R.P £795 
DISTRIBUTED BY ACTIVISION (U.K.) Lid. 

D E F Y T H E L E G E N D ! 
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Opening Ceremony Equestrian 

SUMMERGAMES 

• I n c l u d e s Cycl ing, Fencing, Kayaking, 
Triple J u m p , R o w i n g , H igh Jump, 
Jave l in a n d Equest r ian Events 

• O p e n i n g , Closing a n d Awards 
Ceremony w i t h Nat iona l A n t h e m s 

• C o m p e t e Against The Computer or 
Your Fr iends 

• I n d i v i d u a l a n d Head-To-Head 
Compet i t ion 

• O n e to E ight Players 
SUMMER G A M E S II DOESN'T L O O K 

SET T O B E C O M E A CLASSIC -
IT IS A CLASSIC ! 

k V - - ZZAP 64 

AVAILABLE FOR 
COMMODORE 64/128 
CASSETTE £ 9 . 9 5 

D,SK £14.95 

Cycling Kayaking 

64/128 CASS. £ 9 . 9 5 
64/128 DISK £ 1 4 . 9 5 
ATARI DISK £ 1 4 . 9 5 

AVAILABLE IN OCTOBER 

AND ON THE EIGHTH DAY EPYX CREATED... 

SUMMERGAMES II 
Experience the th. ill of top International competition in your 
o w n home! Summer Games II bring*, it all to you with eiqht 
challenging rn*w events. Ybu and up to seven other contestants 
can compete in your favourite individu.il event or go for it all in 
the grand competition. Some events, like cycling, rowing and 
fencing even challenge you with realistic head to-head 
competition. 



At last Spectrum owners can choose a TRUE disc 
drive system for their computer, backed by REAL 
software support and available wi th the most 
comprehensive specification yet developed. 
For just £199.95 Discovery offers a new level of 
performance and a combination of advanced 
features which make other fast storage systems for 
the Spectrum and Spectrum + look obsolete. 

No wonder one leading computer magazine, 
Sinclair User, recommended Discovery in its latest 
guide to fast storage systems for the Spectrum. 
Discovery has been designed to take no USER RAM 
from the Spectrum during the use of tape-based 
programs, it accepts the same commands as 
'Interface I' allowing you to use many of the 

cassette programs designed for microdrive and 
we've even provided you w i th the firmware to use 
a super fast RAM DISC when you choose. Random 
Access Files are fully supported and formatting 
and back-up routines are included in ROM. 
Add to all this a range of great software titles on 
the latest 3VJ" disc cartridges commissioned by 
Boots and you begin to see why we named it 
Discovery. Leading titles from Hewson 
Consultants, Micromega, Activision, Melbourne 
House, Database, Romantic Robot, Betasoft, 
Tasman and O.C.P. 
Discovery is available from larger branches of 
Boots and selected computer stores nationwide. 
For further details call us on 0737 65080 or post 
the coupon now. 

NO OTHER SYSTEM HAS SO MUCH TO OFFER 
AND ALL FOR ONLY £199.95 

to RB M i ^ a i u v c u m 

K em VA -m • • • • • • E ^ w m T O T j i b b m 

THE VERY LATEST 250K k 
, JAPANESE 3 W DISC DRIVE 

VIDEO MONITOR PORT 

Please rush me the f o l l o w i n g (ALL PRICES INCLUDE VAT & CARRIAGE) 

D i s c o v e r y I un i t ( s ) I I D i s c o v e r y 2 un i i ( s ) 
at £199.95 each I I at £ 3 2 9 . 9 5 each 

1 enclose a cheque f o r £ o r please deb i t m y c red i t 

c a r d a c c o u n t w i t h the a m o u j o f £ 

M y A c c c s s D B a r c l a y c a r d D ( t i c k ) no. is 

LARGE SELECTION OF 
SOFTWARE JOYSTICK INTERFACE 

N a m e _ 

Address 

Telephone 

To Op«s Supplies Lid, 55 ChmsWo Way. 
Holmoihofpo Industrial Estate Rodhtil. Sump 0737 65080 PARALLEL PRINTER PORT 



An amazing new concept in software presentation, 
Electric Dreams will bring you two exciting games in one 

double size cassette package at the superb value for money price 
of ONLY £9.95 on cassette and £12.95 on disk. 

Some of the world's most ingenious minds will be recruited to bring 
you entertainment and excitement beyond your wildest dreams. 

Buy this title as the first of many to complete your range of Electric Dreams. 

Digital dexterity and devious deduction are only two of the skills you'll require when you 
take on the nasty bad men in these two episodes from the world's most intriguing 

espionage story. 

Spy's Demise Spy Strikes Back 

Available on Commodore 64 and Atari 
Electric Dreams Limited, Unit 10, The Parkway Industrial Centre, Heneage Street, Birmingham B7 4LY. Telephone: 021-359 3020 Telex: 337268 



THE USER-FRIENDLY 
MAGAZINE FOR 
CAMERA PEOPLE 

EVERYWHERE 

News, pictures, advice, weekly camera 
tests and regular big prize competitions... 

they're all in Amateur Photographer-and 
it's the leading marketplace for cameras 

and photographic equipment 

Amateur 
Photographer 

A t your newsagent every Tuesday 65p ^Sp 
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ONLY £99.99 BUYS YOU ALL THIS 
THE COMPUTER SCOOP 
OFTHE DECADE aSSSSSr. 

^f^^ffff^-If 1 m m 

a J J J J . j j l . 3 :2>St . 
''-'.< y fOrti •rr.:, 

PLUS FREE
DATA RECORDER 

List price £44.99 
A vital add-on! The ideal way to 

store data - and access huge quantities 
of software. 

^M/MHEM 

J * 

PLUS FREE
10 GREAT GAMES CASSETTES 

Take a break from business with 
these tremendous free games including 

Mayhem, Treasure Island and 
Harbour Attack. 

List price £5.99 each. 
Total value £59.90. 

HALF PRICE 
COMMODORE 
PLUS 4 COMPUTER 

The ideal first computer for home or 
business. Just look what this remarkable 

Greens package includes. 
COMMODORE PLUS 4 COMPUTER 
The advanced business-and-p!easure system 

that's as easy to use as a child's home computer 
List price £19999 

* BUILT-IN 64k MEMORY 
Twice the size of other computers costing this much 

* BUILT-IN WORD PROCESSING 
No other computer at the price offers w o r d 

processing as a standard function. 
* BUILT-IN FILE MANAGEMENT 

Usually only found on high p r c e d business systems 
* BUILT-IN SPREADSHEET 

A vital business tool - unknown o n computers 
of this price 

He BUILT-IN BUSINESS GRAPHICS 
121 versatile colours Most £100 computers can t 

even get into double figures' 
* BUILT-IN SIMPLICITY 

The Plus 4 rs designed to make your life as easy as 
possible. Uses the popular BASIC language. Special 

HELP! key quickly points out mistakes And four 
separate cursor keys give swift, simple control 

COMPLETE PACKAGE WAS £314.87. 

ALL FOR 
^ ^ .99 

JOYSTICK T1341 
List price £9.99 

Purpose-designed for the Plus 4. 
Contoured for comfort,easy action 

and precise control 

Easy-to-follow User Manual 
and Software Guides. 

UP TO £1,000 NO DEPOSIT 
INSTANT CREDIT 

To spend instantly on a Debenhams 
charge card - subject to acceptance 

APR 34 4% variable, reducing to 
29.8% when payment made by 

direct debit. 

mm 
BRITAIN'S BIGGEST ELECTRICAL DEPARTMENTS 

WN-rf* tNlKnOocntlkrg**! .*!•>< Crt-crnWo-xtiMv-ow* t>ut ro< net c.wfy y)<yV"!0 >»ir •>!•< \yA 6»u 
Aftoat Cirmcn«tOl ttotioxi. 9*<y»molCncftccKciUn(ACoiOieyicr. v*S * wv US \>ooK*S»M# ovmtn [MV* 

A« of«n tiXtcct to civ»i.x>"» cv «* *x> KMaHGaWH to chtnyr wrtftdut 
flV Jctifv rt! tfWK I K m k few W'flw 
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Keep it close 
to your joystick! 

this winter. 

j 'oysticks 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 ond telegaming, and the worst 
games ever. 

Please send me 
Games' at £2.70 each inc. p&p. 

I, 
Nome 

.copy/ies of the 'All Time Top 100 

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 
Infernational Ltd. 
Company registered No 151537 (England) Registered Office: 
Quadrant House. The Quadrant, Sutton, Surrey SM2 5AS. 

ON SALE 
13th NOVEMBER 

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. 



S t 0 n e * O f R h i a n n o n 

i lnternational UK 

b / r m / n g h a m welcome 

Commodore 64, Amstrad and Spectrum 
versions featuring full colour graphics £9.95 
BBC, Electron, C16 versions text only £7.95. f Commodore 64, Amstrad and Spectrum 

versions, featuring full colour graphics £9.95. 
BBC and Electron versions, text only £7.95. 

f Commodore 64, Amstrad and Spectrum 
versions, featuring full colour graphics £9.95. 

The third programme in the sensational Questproberu M 
series from Adventure international in conjunction with M 

Marvel Comics, and world-famous adventure writer, M 
Scott Adams. C64, Amstrad, Spectrum versions featuring 
full colour graphics £9.95.. BBC, Electron versions £7.95. M 

Atari disk version £17.95 with graphics. M 



. CLASSIFIED 

01-
6613036 

Contact: Ian Faux 
ADVERTISEMENT RATES C o p y D a t e N o v e m b e r 2 2 

Linage: 60p per word 
(Min 20 words) 
Box No: £7.00 extra 
Linage advertisements are 
prepoyable ond the order form 
published in this section should 
be completed ond returned 
with remittance. Credit Card 
facilities are available. 

RATES QUOTED BELOW ARE SUBJECT TO THE ADDITION OF 

Display — rotes per see (Min. 2scc) 

One insertion : £10.00 
Three insertions : £9.70 
Six insertions : £9.50 
Twelve insertions £9.00 
Display advertisers should 
preferably reserve space by phone. 

15% VAT. 
Closing date for Classified 
advertisements is the 28th 
Oct. for the Dec. issue. 

Post to 
Your Computer. Classified 
Deportment. Room H211. 
Quadraht House. The Quadrant. 
Sutton. Surrey SM2 5AS. 

Britain's Biggest Selling Home Computer Magazine, 

SUSS^BOX 

ind. carriage 
CW0 pfcasa 
pocket sin 

the OUPlfX SUSS 80X h u bet* detuned to 
unable the t U U computer u t f l o h m i 
belief unfettaodrg ol I tie correclg wor tn j 
connection between a tempo; »i and » penpherab. 
audi m • prc.K This is achieved by t w | t*e 
comroofr wed I M u ) ol the RS232C 

d m cat* ipacrfcation, a metrci Mock and 
ipocial connector pro by m n i i n j the comedo 
p ta mo the SUSSBOXi malm bkek al the a m 
ol two etcoowtg t^nai j the uter can quctty 
esiablith a (no connection. The »>»iub art 
routed erto the SUSS BOX by two 25 way D 
type connector* liftmale. timale. The SUSS 
BOX atao (KcrnSei • lamp for each ugnM to 
ihow IUU coodlc" wfien connected n i x . * 
h«* or few. SUSS ADAPTOR & CABLES 

OCTET/HERMIT 

ADD 0 1 TO THE 
OtIVETTI ET121 
OR HERMES TT21 
ELECTRONIC 
TYPEWRITER 
ABO NAVE THE 
BENEFITS 0F 
THESE FEATURES TELECOM 6010 

•New 10W pnc« 
• A DAISY WHEEL PRINTER lor your 
• A COMPUTER TERMINAL (True KSRI 
• A TELEX TERMINAL usng the Ooplci DIAL 

• A COMMUNICATING TYPEWRITER (DIAL TEXT 
Compatibk) 
• A REMOTE PRMtER uimg DIAL TEXT modmi 

DUPLEX 
COMMUNICAT IONS (UK) LTO 
2 Leu Lao*. DoMoo Bawett. Nr Lutterworth. 

l«« j tc f»hfe LEI7 5JP 
Tit: 0455 202154 7 7 8 

BLANK C A S S E T T E S 
WITH U8RARY CASES 
C10 C15 C20 C30 

10 3 65 3 85 4 00 4 00 
50 1400 14.15 14 30 14.30 

100 2500 76 00 27.00 27 00 
FuUy rf-clunv* (COD 65p extra) 

Superior Tapes Oon't Settle lot l « u l 

5 % " D S / D D D I S K S 
MantrfaciurfO Ov Mernoie» Romtorcvd Ceo«n»» 

10 'or 113 50 uc P lan* Storage C*i« • • • 

RING US NOW' (0793) 695034 
UK HOME COMPUTERS (Dept YCj 

82 CHURCHWARD AVE. 
SW1WOON. WILTS SN2 1NH 

7 0 6 

P R O F E S S I O N A L K K P A I R S 

T h e c o m p l e t e S i n c l a i r se rv i ce c e n t r e 
Z X - 8 1 £13.95 
Z X I 6 K 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 e c t r u m £17.95 
Z X P r i n t e r £17.95 
S i n c l a i r O L P .O .A . 
I 6 K t o 4 8 K U p g r a d e £26 .95 
A l s o B B C , < 6 4 . O R I C ; D R A t i O N , 

A T A R I & A M S T R A D 
R i n g 0 2 3 4 . 2 1 3 6 4 5 

• A v 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 n c l u s i v e p r i c e * l-'rec 
e s t i m a t e s 

Z K D E M C O M P U T E R S L T D 

2 K i m b o l t o n R o a d , B e d f o r d . 
M S K 4 0 2 N R . 

( T r a d e a n d overseas 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 4 6 4 
B I N A R Y B A N A N A 

M A G I C PEN 
Fill or s k e t c h a n d s a v e t o f i le 
Loaders a l l ow p o s i t i o n a n y w h e r e o n sc reen , e v e n hal f on . Loaders i nc l uded £ 4 . 9 5 
S Y M B O L 4 6 4 
Ro-des ign your cha rac te r sot t h e cosy w a y u v o t o tapo and /o r B inary readou t C3 .95 
BIG LETTERS 
C a n p roduce ve r y la rge le t te rs , p i c t u r e s n tc . w i t h s y m b o l 4 6 4 or s t a n d a r d a.s.C.I < 
charac te r se t . Loader p r o g r a m i nc luded f 3 . 9 5 
L ITTLE LETTERS 
T e n t o a f i le 9 co lou rs m a s i x t e en by s i x t e en p txee l le t te r or s m a l l p i c t u re . t h a n enlarge 
X 2 - X 4 loader p r o g r a m s supp l i ed £ 3 . 5 0 
THE ARTIST 
Over 2 0 f u n c t i o n s p l u s a i rb rush and Bmory sc reen d u m p t o tape. I nc ludes t e x t tor t i t tos 
e t c . loader l oads o n sc reen whrl® c a s s e t t e runs £ 4 . 9 5 . 
DETAILS 
A d d a d isk fac i l i t y to your c a s s e t t e s y s t e m w i t h th i s un ique p r o g r a m N o w y o u c a n use 
C - 6 0 ' s or 90 "8 . H o w d i d y o u over m a n a g e w i t h o u t i t? £ 2 . 9 5 
Trade A export enquiries welcome. 

B i n a r y B a n a n a c / o P i T e c L t d . 

P a r k C r e s c e n t , P e t e r b o r o u g h P E 1 4 B G . 7 2 o 

JUPITER ACE o w n e r s l A d v e n t u r o / a r c a d o 
g a m e s , u t i l i t i e s ( a s s e m b l e r e t c l . T w o 
prog rams per tape on l y £3 ! S .A .E . for l is t . S. 
L e a s k . R o b i n s o n C o l l e g e . C a m b r i d g e . 
Eng land C B 3 9 A N . 7 7 7 

LEARN H O W to sel l you r p r o g r a m s t o 
m a g a t r o s a n d s o f t w a r e houses. S e n d £ 3 for 
book le t . J . Cassel l . 9 6 Oakda le C lose . 
O v e n d e n . Ha l i f ax . W . Y o r k s . N X 3 5RP. 

7 8 3 

ASTROLOGY 
for beginners 
only £11.50 

A Starter Pack compris ing a Simple p* ogr .vn 
t o t .r icutatc «i horoscope. an in t roductory 
b o o k l e t « 2 setf te. ichlng programs ( h o w t o 
interpret tne horoscope) 

N o p r e v i o u s k n o w l e d g e 
r e q u i r e d 

Specuum. BBCEIectron. p r x . Dragon. 
T . i r y j y / G c r * . Commodore 64/PET. At«w 
Sharp. A r m t r * t S c h n e i d e r . Cokx* G e w e 

Many mote programs for 
experienced aurotogers .Ho 

ottter mcros. CP M and MSDOi 
Oeze prograromas zl jn thans m 

•Vedertortdstjt ige versies 
vei lcr jgtwar voor Spectrum £ 

Commodore 64. Vraag Documentat ie f 
Casri w t f h order {add 50p ouaxJe UKi or 
large sac tot free catalogue to 

ASTROCALC 
(Dept YC) 

67 Peascroft Road, 
H e m e l Hempstead , 

Herts. HP3 8ER. 
Tel: 0442 51809 

5 3 7 

S H A R P M Z - 7 0 0 
5 GAMES FOR C6 INCL. 

GAMES RACK 4 GAMES PACK 9 
Pmbal E p A n c 
Oarf OerJ M e Froggetl ludo 
Encowtn RacaChau 
IMroad H6bkn 
Blackjack (Ametican Pootoon) Borpert 

SOFTWARE ALSO AVAILABT FOR MZ80K.A 
R E M U S 41 SaddWwo«d Avenue. 

Manchester M l 9 1QW. 7 8 0 

" F R E E " C P / M S O F T W A R E 
fo> Amstrad. Tstung. B8C (2nd Procl etc. 
Free Software Handbook • 70 programs 

on disk from as fctttf as 

+++ £27.95 * * * m m 
R i n g 0 3 8 6 8 4 1 1 8 1 1 

D A V I S R U B I N A S S O C I A T E S L T D 
1 C a n o n b o u r n e . W e s t o n S u b « d g e 

G l o u s . Q L 5 5 6 Q H 7 8 1 

INTERFACE 007 
The Ultimate device to transfer Tape to Microdrive 

ANY Program, even Hyper Loads or Headertess. can be transferred 

S imp ly p l ug INTERFACE 007 i n to bock connoc to r o l your spec t rum 

Load In your p rogram a s norma l , p lay it llrst if you want . Al any t lmo 

press bu t t on o n INTERFACE 007 and your program will freoza. Press a 

koy o n keyboard and a sp«ciaJ TAPE of your program will be Saved out . 

This isn ' t jus t a full memory d u m p , but is O N L Y as l ong a s the ac tua l 

Da l a in t he memory . Re load t h i s t ape by M E R G E Enter G O TO 2 then 

obey the screen , S ta r t i ng /S topp ing t ape a s it d i rects Cartr idges m a d e 

Loads INDEPENDENTLY of Interface 007. An INTERFACE 007 wil l be 

" ' ava i lab le short ly for tho Wafadr ive a n d an extra program c an be supp l i ed 

t o enab l o Interface 007 t o be u sed for D isc t r a n s f o r . . s e n d for free 

dota i l s If a D isc owner 

I N T E R F A C E 0 0 7 . . . £29 .95 (p lus £1 .50 Reg pos tage) 

Overseas pos tage : Europe + £ 2 E l sewhere + £ 4 7 9 2 

Y O U R C O M P U T E R . N O V E M B E R 1 9 8 5 126 \J 

Z X G U A R A N T E E D ( D e p t Y C ) 

2 9 C h a d d e r t o n D r i v e . U n s w o r t h , 

B u r y . L a n e s . B L 9 8 N L . T e l : 0 6 1 - 7 6 6 5 7 1 2 



A M S T R A D 

AMSTRAD CPC 464/664/6128 
DISCOVERY 

T H E S E R I O U S T A P E T O D I S C T R A N S F E R P R O G R A M 

* PROVIDES a quick and easy way of 
transferring software onto disc 

* DISPLAYS program name and header 
details 

* ALTER program names before saving 
t ADD relocators to programs that 

overwrite the disc area 
RENAME and erase programs, easy to 

D use D D 
Only £7.95 on tape £11.95 on disc D 

Please add £1.00 for overseas orders 
SIREN SOFTWARE (Dept YC) 

76 Bridge Street, Manchester M3 2KJ 
Tel: 061 796 6874 794 

A M S T R A D 

WDSof tware 
F O R T H E Q L 

Ortf *Ji IbM* U M I 
««MT 00 '** Cmectar, a v«v» >1 on one *cr««n o n . 
k .v LOAD. C O o r PWINT 60 < t * i »•.«* on* ><) 
I t l lowi kn w m « H > Mul le t * r O t V A t i o g to 
prrnml t o n u ^ r g by t l r . t cNng o l 1 « » TOOUX to 
giv* d ( l * 4 . n t imbor .d mniJu l . i in p i o f u m 

til-,;,St alii l i l# i 10 len» 
.«. DUITI..M.I MraeuciKintoOMU'to Uh 
w IC. 6 1 »T*A MOTOOMLVTS imM an W S o k b w " 

MTD UlBOM «<» C*T Q Due* I2n4 wli Ibut (8) 
jbov* «*»> M M ut>liL«r 100-M* H W O I r <0> 

CSTiC«rrcMi»nM*itac sv«lam. AND up l o f o u o t x t 
m«c<V',r* Out lnr.1t i m n w i w i Updt t . t t l 80 
for 26p I f 1.25 ouimlo Eu»oq«l 
R.I OL I W »0I lt>M« (St 
900 U M M 0 1 in »n A B O W l »*• nootorg 
lo i l w * t a f t J a * oiNif m l M n l . AHo A*CM»V* 
t IKOC*"-
FOR S P E C T R U M Q L / 8 8 C i t L E C T R 0 N 

W O U h h TUM> I ( M M f 4 | 
>fom abKA.'M t*0inn«, lo twvond RYA and «m«<w H«*o racarvne A0(u«» p.ich Sol »p»»o lo row ten 
lard 14-18 u p m l l««m l iom ct«'«. ••« 0>oopt »»t>> «»«i. l&K" to i»n0om ihtiHM IW<) to noimal. Wr1» down «tut vow '.O' than CMtCX <n Sow 0» Pn-nm *» itwcli fo» Spoct'un- Cu«»*»i M<»o»PflPt»i> AHo emn mt*U9». ««ndo<n t̂ u'OI. I»ll«« c 

F O R S P E C T R U M 4 8 K 
WofOtmOw UMcodrWt'dtoc ( W M ( 8 ) 
l o C H I A I I N G M C ' o u w o ' i l i F«%tftm»» g i . t u > v 
.olv.v K t f g r m o* ifvngif -end t 13.000 M<w0 
V C K ^ J W , IOK I IK WNRTL tiOnj m ATI? No 

am C4i 
SNUVLITDNG MRMOGV gome »UH g i^SC U I T H I 

J«Mr Owl IteH C4| 
T»»l»<»»^rtv»»w>*»B4f0w»c»ndiN»O»9en I M K I on leAky« 0' th« Hland o- Juttn (N«« on 5I"OOM 

was UMt r«»r - •<—• (li 
CMMH UM p o wl , 61 m l u i n w *-<.«•..». -(?.Uni4(a M ».«« 5S II>«»M (J. h- I 
" I I KQt» (« 
twoo»«ne»«p»OQrjm*e»ion«tnn«<iMn p«rm«4ui i 
- (••>• • 0 W0 UWiitf* «nd Morw on ns<,o«jnv« tw ( H 00. but *l»OSS«l E 10 niw Qt »C3o«1i%m p»og<»m»oncn»m««dnim S«nO YOUR c»rir<yj. tnl 
bOM P-K* twt »0*MAT ,t ntWT U. Ik . u . Ic 

WDSof tware (YC), 
H i l l t o p , S t M a r y , J e r s e y 

T e l : ( 0 5 3 4 ) 8 1 3 9 2 
7 0 8 

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 o l y S i n c l a i r d o e s n o t 

h e l p w i t h t h e m a n y p r o b l e m s . 

Z X - G U A R A N T E E D h a s a r a n g e 

o f t a p e s e t c , p l u s t h e 

i n t e r n a t i o n a l p o s t a l M i c r o -

d r i v e - E x c h a n g e N e w s l e t t e r s t o 

s o l v e v a s t m a j o r i t y o f p r o b l e m s . 

A 1 3 p s t a m p / i n t e r n a t i o n a l 

c o u p o n b r i n g s y o u a l i s t o f a l l 

i t e m s . 7 6 2 

Z X G U A R A N T E E D ( O e p t Y C ) 

2 9 C h a d d e r t o n D r i v e , U n s w o r t h . 

B u r y . L a n e s . B L 9 8 N L 

T e l : 0 6 1 7 6 6 5 7 1 2 

P U N T E R S P A R T N E R 

WrrttM) by • maiVmulitJn. lonMrtr peculation 
atfnui tor a IM&HJ poob (trm, 
FOOTBAU: D l i l l lof«dJI«vg mrtt«ds I h n t teen 
I conwJt- yow l t l » most '. Mr E. 0 of 
SomcfHt Iwgr to Ifc* or H $ tin* a 
and 
By M t r s o g r t u n t r tsul t i an ACCURATE ratng n 
UHTpotcd «ach nam latKxl 64 lor l ew^ D M 
or Scot»2 to 100 ( « a lev d m c M I TRUE OOOS 
lot $Of IfJtCh bt fWMn t h f M I M W Mf tup 's t«d 
HOMfS. AWAYS. 0«AWS i t u w « m ottfar ol i t»M 
TRfB l f CHANCE matchei icWtted n H * t m 
pHtern at kwe d r a m occur on Bit coupon 
IMQl lC iccv^tulalnv cMs catculalor lot iduaf 
Ifaedl - M i bat ing 
RACKS Papiiar batt ixfAarad. Ceraprthtmivt 
cjfculttflr p m raturni f r sa aWcit any t * t 
EASY TO US? M rotnjcww Qr.«n tiroxftxa Past 
r t u N s & i w ® w n t i V f b tb t p f p y i ® UpdAimQ 

ONIY (895 laiariaas pleata add (I p&p) 
8 0 X 0 n lOEPT n. S4 AUABS MEAOOW. 

•FSTOM. SOUTH WIRRAt IM 9SQ 
T«fc 0S133B 28M 785 

Available for 48K SPECTRUM only 

N O T I C E T O 
A D V E R T I S E R S 

In view of 
legislation which 
may shortly be 

introduced,4 Your 
Computer* will not 
publish advertising 
for copiers or other 
equ ipment which 
may encourage 
copyright theft. 

Spectrum Repairs 
£ l 6 . 9 o inc lus ivv of labour , par ts , p i p eUi 

Z X H I for £11 . Fast reliable service. lAv 

repair 24 hml liy qua l i f i f d engineers. Send 

c ompu t e r on l v toe 

I I S C O M P U T E R S E R V I C E S 

2 T h e O r cha r d . W n r t o n . P r m t o n , I j i n n . , 

P K I B E . Tel: 0772 632686 3 2 7 

D C S * s e r i o u s s o f t w a r e 

A M S T R A D * M S X 

SHARP 
E d u c a i i o n , b u s i n e s s a n d 

u t i l i t i e s 

S A E f o r c a t a l o g u e ( s t a t e m a c h i n e ) 

D C S ( Y C ) , 3 8 S o u t h P a r a d e , 

B r a m h a l l , S t o c k p o r t S K 7 3 B J 789 

FREE MEMBERSHIP 
of F.U.G. (Feline User Group) 

FOLLOW ME PLEASE 

As a F.U.G. member you will be 
entitled to purchase supplies at 

PREFERENTIAL TRADE PRICES 
as and when required in any quantity. 

l i i l p i p i L 
Plus an UNCONDITIONAL MONEY 1*:$ 

BACK GUARANTEE 

SPECIAL OFFER 
We have in stock a quantity of:— 

5 % " DS/DD 96TPI - 80 Track Disks. 
100% certified error free with the 

manufacturers' life time warranty plus the 
F.U.G. UNCONDITIONAL MONEY 

BACK GUARANTEE. 

They will operate with ALL soft sectored 
disks both single-sided or double sided 

at all densities up to %TPI 
AT A TOTAL INCLUSIVE PR ICE OF 

£ 1 * 1 7 each (Inclusive) 
Add 20% for orders of less than 10 units 

(Only available whilst stocks last) 

Please enrol me as a F.U.G. member for one 
year FREE OF CHARGE (normal annual 

subscription £12.75) and send an up-to-date 
PREFERENTIAL TRADE PRICE M M 
LIST plus my Membership Number ( j ' . j f « 

T. J. Services Co., 3 Beltona Gardens, 
iCheshunt, Herts. EN8 0PA. Tel: 0992 20365| 

Name 

Address 

Tel. No. 

Date Signature. 

7 8 7 

Y O U R C O M P U T E R . N O V E M B E R 1 9 8 5 1 2 7 \J 



- MAXAM -
FOR THE AMSTRAD 

IF YOU LIVE IN 

THE COMPLETE CODE DEVELOPMENT 
SYSTEM FOR THE AMSTRAD C P C 464. 

• ASSEMBLER • MONITOR • TEXT EDITOR • 
"The Arnor system is the best editor/assembler to 

b e released for the AMSTAD so far" - PCN 100 
"For flexibility a n d ease of use. ARNOR is easily the 

best I have seen" Pop. C. Wkly Vol 4 No 8 
"assemblers.... look no further. ARNOR's is the best I 

have seen... by far the easiest to use a n d most 
friendly I have c o m e across" 

- Comput ing with the Amstrad. April 1985. 

Now available In ALL THREE formats 

Tape (only) £13.50 
Disc £26.90. 

16K ROM + multifunction adaptor £59.90 
(All prices include VAT, p & p) 

Cheques/POs to A R N O R Ltd Dept YC 
PO Box 619, London SE25 6JL 

•Overseas • no extra - Trade enq's welcome -

Make MAXimum use of your AMstrad 669 

HOME A C C O U N T S Put you / house .n o rder ! 
Probab ly t h e bes t h o m o use for you r 
c o m p u t e r ' Comprehens i v e cove rage of bank 
a c c o u n t s , c red i t cards , HP. e t c . Inbu i l t 
a c c u r a c y check for a l l t r ansac t i ons . .Proioct 
c a s h f l o w lot any pe r iod ahead . Ava i l ab le for 
C B M 6 4 o» V I C - 2 0 C8.4S or free de lays f r o m 
D ISCUS S O F T W A R E . FREEPOST. W i n d m i l l 
Hil l Bnxham T Q 5 9BR Te l . 0 8 0 4 5 5 5 5 3 2 . 

4 7 7 

S P E C T R U M T A P E U T I L I T Y 0 0 7 

Handles the latest type 
programs 
• Handles pulsing 

programs and is 
guaranteed to make 
them loadable. 

• Handles a single 
section or the 
mult ipart programs all 
in one 

• Handles normal & 
Headerless even if no 
gaps between parts 
and/or short tones. 

• Handles full 48K or 
longer. 

• Includes a Header-
Reader. 

• Guaranteed easiest to 
use. 

U T I L I T Y 0 0 7 . . . £ 5 . 9 5 

O/seas: Europe + 55p 
Others +£1.55 76i 

(Please order as 007H) 

WHY NOT 
let your microcomputer c a m you 

money? Your hobby can provide the 
key to a fabulous income, ful l or part 

t ime. Expert manua l explains how you 
can use your microcomputer to set u p 

your own business from home wi th little 
capi ta l . Send today for you* copy of 

" M a k e Money wi th your 
Microcomputer " £10 i nc l . p&p (U.K. 

on ly) or for free detai ls to: 

enterprise Boo lot (YC) 
12 Felnto.id Road . 

Wa l l h am Cross. Herts. 

EN8 7H8. 
Money back it not s* tis/Ied 

UNIQUE data o n over 1 5 0 0 w i n n i n g 
horses for use on you i o w n horse race 
program. S A E f ree detarfs: 12 W i l t o n 
Road. Malvern. Wo»cs. WH14 3RL 7 5 6 

BLANK CASSETTES 
Cuaranteed top quality computer/ 
^jchocassergsatyeat budget prices 
Packed In boxes of to with labeh 
inlay cards and library 
Prices tfidude VAT. DOST and 
C«C5»£335 DC3CHE470 
DC10C340 uC60i£S50 
•C12)£545 0<90»£700 
•CIS £5 75 
BASF FLOPPY DISCS 
Prices of boxes of 10 
ri 5V4 Sngfe? sideiDouble density £19.95 
• SVi Double sideDoubte density £2185 
•SV4 Double sideOuad densitv £2875 
MICRO FLEX! DISCS 
Pnoe per unit 
J 3v/Srgle side £400each 
• V/f Doube side £4 75 eacn 
indicate quantity of each product 
required m boxes Free defcverv UK orVy 
ChequaPO Erdosed for £ 
NAME ..•...••;„, I 
ADDRESS 

PRorewtonm 
fTWCnfTK5 ITD 
AAAA/ 

wse329HunsietRoa: 

741 

Cassero ftuse 329 Hunsiet Roaa leeds IS10 5W 
FREEP0STW 0552) 706066 

S W E D E N 
FOR ALL YOUR COMPUTER NEEDS 

N I M A X 
LILLACKERSTAGEN 13, 18159 LIDINGO 
SWEDEN 

08/767 4535 
S W O P PROBLEMS solved. Register with 
Softly Soft swop and let us arrange your 
swops. Sond C1 to register or SAE for details 
to Softly Soft |Y1). 21 . Sherratt Street. 

Stoke-on-Trent. ST6 7NT. 
7 9 5 

Hotline Technical 
01.653.1483 

i 
01.852.2174 

owe I <i owe ATUOS so r t WAR* 
OVW too TITUS A V A H A 8 U 

Al l AT DISCOUNT PRlCtS «0 (All ATMOS ccroattotol 
£4S0 KryUt. Oric MubOV Soptf Advanced 

fa 95 Aran* 3000. K.l^m £nccw«r SkramWn. 
Show Jumping. Waydor. Pdixe Boc*. Hangman 
•CC 
f 5 60 CnObaflo. Frig®!* Commands, Suotr Frurt. 
£S9SCN-*» Oajo' 0»<»r<e fore* Oraculai 

EWnro»torm. G»U>^n» Hwiiar Attack 
Mdfcon Land ot Muvon. ic« Ottnt. M A R C Mr 
\Wnov. rvi i t Spirt SCUM DW«, Soooky 
V j t o w Stip« VWleo-v Tnxftto H S<0M\ UUima 
Zon^ Jctwry Rot» fV»» SpKial Oc«"<af*ont 
f © 50 Attack Cyt^nyn«. did^inwvyi. Ctxippe*. 
1>JVONI Ghoai GoW-u-. tnvw»<s Probe 3. Ir̂ ktNx. 2obtMB 
£6 95 Categonc Claioc Racing. Mor^ Wner 
Space Shuttle Worfd G-c-j-so^ 4 Game* 
ChMreo 
(7 50 OimfcuKor. Dubotcai Tcuv rwfuah. Oorit 
I V t l l*ttc O. Sty« Xonon 1 2o*gons Rev 
£7.95 Don Juan. Team Aft Avno* Ulardrd 8ai#c 
n t S O A u O i o f . Acccm-ii ( l o o k O k Caic. Ok M i m , 

One Forth. Oric Bana 0>«xi Aum«» ,<MHMm 
Dual Co»«-f« £2.95 On 0<t Mevti Switch r<50 

ATMOS MCP 40 PRWTCR £79 95 
Incl cable CHPO i to 

O J SOFTWARE 
iPnces Incl UK PA Pi 

273 M<y».y Um. Rd. WWghlingwn 
Wl»w». lanes. WW! 9RN , 0 . 

Tal 107571 42t»15 
O v n w n FVata Add 50p furoor f 1 Oth*>« 

item VAlto o» Phone «0» FHEf List 

COLLECTORS. GEOLOGISTS! Identity those 
rocks and minerals. Two quality programs 
and comprehens i ve i ns t ruc t ions (48K 
Spectrum). Send £ 3 . 4 5 to 0 . Carrnichael. 8 
S a ndown Close. Tun bodge Wells. Kent TN2 

791 

D U S T C O V E R S S E T S F O R 
A M S T R A D C P C 6 1 2 8 . 4 6 4 . 6 6 4 

£ 6 9 5 

•Matching proofed nylon, treated with anti-
static Inhibitor. Red'G'een.Biuo piping on 
monlto' cover. AMSTRAD CPC on keyboard 

state model, colour or mono 
coyer 
•Please 

C o v e r l o r T a l u n g - E i n s t e i n £ 7 . 5 0 

IProo'ed pale grey nyfon p.pod In Red with 
name on keyboard 

C o v e r l o t o t h e r c o m p u t e r s 

Matching proofed nylon with toning piping 
and namo on keyboard BSC. DRAGON 
£4 95 COMMODORE. GOLDSTAR. SANYO. 
SONY. TOSHIBA £395 In black but 
un piped SPECTRUM Plus £230. QL £3.50 

M a t c h i n g c o v e r s t o r P r i n t e r s 

Amstrad DM P I , Canon PW 1080A. 
Commodore MPS 801. Epson FX-80. RX-80. 
LX-aO. Mannosmann M T « . Smnwa CP-SO. 
CPA 80. Tatung TP100, Taxan KP810 £4 50 
Bfolher MR5 £3 50 ami Juki 6100 at £5 50. 
For full range. Including Business machine 
covers, please ring or send S.A.E. Prices 
include UK delivery. Europe at 50p. abroad 
£2 (Airmail) 

BBD COMPUTER DUST COVERS 
39 M A N S E A V E N U E 

W R I G H T I N Q T O N W N 6 9 R P 
T e l e p h o n e 0257-422968 

T R A D E E N Q U I R I E S W E L C O M E r n 

INTERNATIONAL SOFTWARE UBRARY 
AMSTRAD CBM 64 SPECTRUM 

» free Quarterly newycncf 

V ? ' 

• U f e M e m b e f 5 h < > f 5 0 0 i n c l u d e s 
l a t n i r e f r e e 

» ttretapesforfl 7 5 . D i s c s f 5 0 0 
lo r 1 4 d a y s 

• Al l p r o g r a m s o n g n a i s w t n f u i 
documentation 

• W d e r a n g e — Q a m e s . 
A d v e n t u r e s , t k r w n e s s . UWUiesc tc 

S e n d c h e q u e / P O tot y o u N r e f o L s i a i m g M ic ro , t o i n te rna t i ona l S e n w a r e 
U t x a r y 2 2 2 1 Oar tsuv S t ree t . L o n d o n W V y r t . o r 1 2 2 5 o u i n G f c u a r R o a d 
D u b l i n 8 . I re land II f u t h e r i n f o r m a l i o n >s r e q u i r e d p l e a s e toward a n 5 A E 766 

* Sa le o * M e m t > e r s ' o w n S o n v w e 
t h r o u g h t h e Li£y.»Y-

* Exc lus i ve d isc o u t s o n penphera»s 

* O i /e r 2 y e a r s i n B i g n e s s 

Fun M o n e y - B a c K g u a r a n t e e 

* I dea l Ch r i s t m a s O n 

^ M l l P i a — ^ 
y I I I I M I I i I I M I I I I I I I I 

IMPORT/EXPORT - TRADE ONLY 
we stock all wel l -known brands all the t ime 
HOME-COMPUTERS : Commodore. Atari. Spectrum, etc. 
PERIPHERALS : printers, monitors, disk drives, etc. 
ACCESSORIES : diskettes, joysticks, interfaces, ink-

ribbons. etc. 
and we are always looking for import/export 

connections. 

IF YOU W A N T T O SELL OR BUY, PLEASE 
C O N T A C T US 746 

p / ^ - r r D l | K | Kruiswaal 3 • 1161 A L Zwanenburg 
F V k Holland • telephone (31) 2907 7102 
Mandetmaatschappi b v . r ' telex 10246 ectro nl 

Z X G U A R A N T E E D ( O e p t YC) 

2 9 C h a d d e r t o n D r i v e , 

U n s w o r t h . B u r y , L a n e s . 

B L 9 8 N L 

T e l : 0 6 1 7 6 6 5 7 1 2 
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SPECTRUM MACHINE CODE SYSTEM 
ASSEMBLER, DIS ASSEMBLER. TESTER,DEBUGGER. O N LINE LEARNING AID 

with teach yourself machine code booklet. 
Options include uwng rracrodrkve. printer, he* or decimal numbers 

~A differ*** ipfiroachgmng j h<gh+y uuNcpockj^c the motr impressive part a the test/debug 
features mrjluiblc gwde to the secrets of the 290 (Spectrum CPU) — PC Today 8S 
"ft seems to hive it>so/utcly everytfwig you couldpouMy want tor mxhme code much cjre a 
uken m the mtnusl m m»kmg the code as S i w - M c as poss-bfe " — PC WeekV 11 Mw 85 

Cassette fl.W, Microdr ive Car t r idge £*.7$. Overseas - £1 
Orders w i th PO/cheque to R O Y B O T . Dept . YC4. 4S Hul lbr idge Road. 

Rayleigh, Essex SS4 9 N L W r i t e or tel.- 0268 771643 for leaflets. 6 1 1 

IMPROVE YOUR PROSPECTS 
with skiHs that employers want — learn 
the easy way with modem home study 

courses from Ideal Schools 
MODERN ELECTRONICS 

Train (or success in the fastest ever 
growing industrial sector. 

COMPUTER PROGRAMMING 
The demand for Programmers is 

increasing constantly — don't miss out! 
For free booklet write today to 

IDEAL 
IDEAL SCHOOLS 

{•Ret YC12I 
160 St Enoch Sq 

asgow G l UK 
•I 641-248 5200 

742 

THE LEADER 

ZX-GUARANTEED has estab l ish*) 

itsalf as th« loading supplier of 

GENUINELY easy to use tape utility 

programs for handling ALL types of 

programs, even the Hyper Jerky tone 

types We also supply tapes to 

transfer your progs to Microdrive. 

Send stamp for full list. 
7 9 3 

ZX GUARANTEED (Oepl YC) 
29 Chadder ton Drive. Unswor lh . 
Buiv Lanes Tel 061 766 S712 

AFFORDABLE SOFTWARE 
For Atari, Amstrad and 
Commodore 64 computers. 
Available on cassette, disc and 
cartridge. 
WtvWwfc 0 7 95 Had Mow o 5.45 
GOOMS C 7.95 BournR 8 * O 7.05 
SPY HMTAR 5 795 Bock O 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 SOFTSALES (MAIL ORDER) 
DEPT YC , 17 VERNON ROAD. 

UCKFIELD, S U S S E X . 
T N 2 2 5DX 790 

The Publishers take ail 
reasonable care to 
ensure that classified 
adver t i sements are 
genuine, but readors 
must sa t i s fy them-
selves that they will be 
obtaining what they 
require before entering 
into transactions, parti-
cularly if they involve 
large sums of money. 

IJftIM 

ORK1 a ORIC ATMOS SOfTWARE 
OVER 100 TITLES AVAILABLE AU AT OOCOUMT ""CIS >| 1UATMO* c«np*t.M»l <« SO Kir*m. O•<* MtXKA. Sucw Mi k>UM t«.M A-f— 3000. IUtwn> {KMW ftm J J1 ActWO Iwi. tn fS SO C-MI|I '"O.I. hw »•»< r» « om« » Oee». o»4«» 

I M M n m O.!««»•« Arucl Ilia II' L«4 0< 
HM>.WO*r U * > C M. IWW I f c u w t t o . . 
r n u l l i l l . N m K«l«i« l o M O M h M i U m i x 
Ujfm- IMlan TiuuM * Slwa ttfm W m «•!• 
te WARM Cftmn. >»cl»»' CNcw. >«ugf.l« GMi lj<b>i, Kmkn, Frabm 1. IrdMi Itobm {« C*W«onc. Clwc «K«g Urn-, MW Sum 4 Gvwt CNMran t ? SOCtamCMW Owbokc* Tom- («»»« Don't 

0. s*»t. JUn»n I I v g m A*. CHCW Am Tnr« AO. «m IIWM (II SO *-»»» Account Soo» One C*e Or v™> One 
l < * I K l *M Onv> «»»»lim # OHM Cow t»S M On OW •>«> (4 SO AIMOS WC» 40 t«NT(* IIIHM eft CHfOi fa O J tOtlWAM (»•.<.• RIUK »»l"l J73 Mwn LM M. W.»e» 

'•« m a n u m i 
O . M I I I A M S O * T U N - P . M . cm- -.,m 

Wnt» •» rtwn. lor ••»! uu ^ ^ 

Z X SPECTRUM REPAIRS 
CHECK THESE FACTS 

I . FAST RELIABLE SERVICE 
2 QUALIFIED STAFF 

3. 3 M O N T H GUARANTEE 
+ + FREE POSTER — 

Send your mochino only 
P lu i o cheque /PO for £19.95 

To: MICROTRIX 
24 Gt. Moor St. Bolton, BL1 1NP 

Tel. 0204 398176 6 9 9 

W" WOO OUWA IJI » SWitW QUZ' 
A I { A R M O R S * P A Y * : « M W N N 

tfinbrMaxs 0-fy£29Spos3lttt 
UNT MX f WSATTSFEC" 

^ GIRO:30 729 4609 
GR0WLAN0. 24 PARSL0ES AVENUE 

OAGENHAM RM9SNX 788 

COMPUTER REPAIR CENTRE 
Have you got problems wuh your 

computer? 
THEN CALL US 

BBC, Spectrum. CBM Dragon 
Mad order or cafl in 

ENFIELD 
COMMUNICATIONS LTD 
13S High Si. Pondera End. 

Enfield. Middx. 
01-805 7772 

— J 6 2 4 

FUTABA FP-T7FG end 48K Spectrum. Use 
your RVC-transmlttor as a 7 channel joystick. 
Interface, sof tware and instruct ion for £18. 
Payable to Aerodyn Vetterslondsg lOOg. 
S - 7 2 4 6 2 V is le ras . Swoden Send SAE and 
Cl for mfo. 

779 

Run 
mg for I 
i. Space Target. Battleship. 

Five Super Games for only C12 on 
Casse t te . D o n ' t loose th is Super 
oppor tun i ty . 
Paymenbt must be made m Sterling. 
Send Cheque or Postal Order to: 
Joseph Muscat . "Lourdes" 
Fisher Rd . Mgarr Malta 
Partwal ncbdes alio Peaiafa and packng 7 8 2 

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 

• V lC-20 • COMMODORE 64 e 
• SPECTRUM • 

SAE FOR YOUR HIRE KIT 

V S H (YC). PO BOX 65 . 
N O T T I N G H A M NG1 . 647 

PLEASE STATE MICRO 

SzT/fwiwr CLASSIFIED 
ORDER FORM 

Classified Rates 
Llnoge: 60p per word (Mln rf^reedsl — 
pftpoyoolt 
Imope or f iWmn thovid coriplof ih» form 
fXortUd * BIOCX CAPITAli Phone 
row'i oi 7 »<yrfi Nome ond oddf^tt to be 
po>d lor d wted m odv»n>tem»ni bo* Number 
If required is C7.00 extro. 

Display — roles per see (Mln 2scc) 
One Insertion El0.00 
Three insertions C9.7Q 
Sis insertions te.SO 
Twelve insertions C9.00 
Oifiify taref.jeo sfioufdp/0v*H sepi'tte 
copy ana pre ft4fHi reserve space by phone 
fOt-661 303& 

Method ol Payment 
C h e q u e s e t c . s h o u l d b e m o d e p o y o b l e 
to Bus^eas Preea international Ltd. and 
crossed. I enclose herewrth 
c h e q u e P O for 

Pieose d e o n m y A c c e s i V i s o Borc ioy 
C o r d ' A m e n c o n Expreu-D iners C l u b Inl i 
l o t b e l o w 

A n S B 5 m 
I I _ . I L . 

S IGNATURE 

Post to: 
Cut out the order form and return 
together wi th your renvttence to: 
Classified Department. Your Computer. 
Room H2I1. Quadrant Houae. The 
Owedrant. Sutton. Surrey SM2 5AS 
101)661 3036 

Pleose Insert the following advertisement In Your Computer Classified Section 

LINAGE 
PLUS 
15% 
VAT 

TOTAL LINAGE 
PLUS 
15% 
VAT 

TOTAL 

£12.00 £1.80 £13.80 

£15.00 £2.25 £17.25 

£18.00 £2.70 £20.70 

£21.00 £3.15 £24.15 

£24.00 £3.60 £27.60 

£27.00 £4.05 £31.05 

£30.00 £4.50 £34.50 

No. of Insertions required Q Box No. required YES/NO 

NAME (Please include imr.ais/ 

ADORE SS 

Payment by credit card please state address card Is registered 

Daytlmetel.no ..." 

THIS F O R M S H O U L D BE RETURNED BY N O V 22 FOR THE DEC ISSUE 

Company Registered Number. 151537 lEngfandl Registered Office: Quadrant Houta. The Quadrant. Sutton. Sumy SM2 SAS 
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Hot* 
lines 
Acorn Computers 
TeJtpftono: Cambr idge 0223 2101 11 

Atari 
Tdophone Slough 0753 24561 

Amstrad 
Telephone Brontwood 0277 226888 

Commodore CBM 
Telephone Northampton 0536 205252 

Enterprise 
Telephone: 01-739 4282 

Sinclair 
Tolephone: Camb«riey 0276 685311 

Tandy Corporation 
Telephone Birmingham 021 5566101 

t x l 3 3 

Toshiba 
Telephone. Camborley 0276 62222 

Compec 
Th is show is l imited to 
professional users, big boys like 
Ol ivet t i , I B M , Hewlett-Packard 
and so on. Open every day 
from 10 t i l l 6 at Olympia. 
Organised by Reed Exhibit ions, 
Surrey House, 1 Throwley 
Way, Sutton, Surrey, S M I 
4QQ. Telephone 01-643 8040. 

Electron and 
BBC Micro 
User Show 
From November 14 to 17 at 
the New Hort icul tural Hal l in 
London. Open to the general 
public f rom 10 t i l l 6 every day. 
Organised by Database 
Publications, Europa House, 
Chester Road, Stockport, 
Cheshire. Telephone 061 456 
8383. 

Dragon & 
Tandy 6809 
Colour Show 
These mythical beasts ride back 

While this program is strong in 
stimulating attention by brief, cathartic t 

of violence, one feels the characters lack 
praxis essential to any true exegesis of i 

Inherent moral dilemma. 

Ever wondered who were the audience guinea-pigs for each new 
season of television programmes? Well, now you know. They don't 
like "V" very much for obvious reasons, but get all their fashion 
hints from that stylish American cop series "Miami Mice". 

into town w i th forty exhibitors 
in tow and can be inspected at 
the Royal Hort icul tural Halls in 
London on November 23 and 
24. It 's £3 and £2 to get in, or 

£2 and £1 i f you apply by post 
to Editionscheme Ltd , H R 
House, 447 H igh Road, 
Finchley, London N l . 
Telephone 01-346 6566. 

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 t 
STAR • BROTHER AND ALL 

POPULAR MAKES 

M\ CIO & OLD 
UNICOM HOUSE 

182 ROYAL COLLEGE STREET, 
LONDON NW19NN 

TELEX: 295931 UNICOM G 
TELEPHONE: 01-4821711 

INDEX OF ADVERTISERS 

Adventure International 
Amateur Photographer 

Amstrad 
Anirog 

Arnor Ltd 

B 
Beebug 
Beta-Soft 
Bond well 

125 
122 

4. 5. 6. 7. 9 
IBC 
6 1 

100 
85 
16 

C & F Associates 19 
CMtern Electronics 85 
Compute's by Post 101 
Cumana 18, 19 

0 
Datastar 24 
Dean Electronics 26 

Denrvson 51 

Digital International 12 
Dorkng Kinderstoy 1 4 , 1 5 

Durroll Software 8 

The English Computer Shop 74 

Fhx Direct Discount 30 

GEC Telecom 117 
Greens Leisure 123 

H 
Hi-Soft 101 

Hi-Voltage 47 

I 

Industrial Process 
Interface Publications 

Kosmoe Software 

L 

LCL 
Laskys 
Logic Sales 

6 1 
62. 85, >04 

«28 

28 
32. 33 

30 

M 

Melbourne House 
The Micro Workshop 

M«cro-X 

Micro Gold 
Mtcropower 

Micropride 
Mirror soft 

Ocean Software 
Opus 

75 
74 
62 

130 
17 

104 
36 

IFC. 40. 70, BC 
120 

Phillips Electronics 80 

Program Techniques 118 

O 
Ouendata 94 
Quick silva 10 

RSD Connections 104 

Romantic Robot 28. 97 

Rumbelows 91 

S 
Seiec Software 62 
Silica Shop 38 
Simtron 101 
SJB Discs 19 
SMT 61 
Software Communications 44 
Swanley Electronics 30 
Swecot 30 

T 
Tandy 55 

Thorn EMI 66. 87 

Thoughts & Crosses 22 

U 

U.S. Go<d 

Your Computer 
subscriptions 
Your Computer 
Top 100 Games 

11. 13. 42. 95. 
115. 119. 121 

116 

124 
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C7ZDO O 
A family game for 2 to 4 
players in which mum is 
just as much at home as 
the sports crazy son 

Over 2000 questions on six subjects like 
Entertainment - Sports - History. 

C64 - Amstrad - Atari - BBC -
Spectrum £7.95 

A soccer game with real pace in which 
passing skills are as essential as speed. 
Penalty shoot out truly tests your 
anticipation. 
One or two player option. 
C64 - £5.95 
Spectrum - Amstrad 
Atari - BBC - MSX SOON 

SlAP SHOT 
A fast and furious game which requires 
skill and fast reactions. Ice Hockey is a 
tough game but persistent rough 
game is punished by roughing 
penalties. 
One player or two player option. 
C64 - Amstrad - MSX £8 .95 

Assume control of this unique 
fighting machine.Take care that 
you practice take off and landing 
thoroughly before you embark on 
a combat mission to seek and 
destroy the enemy aircrafts. Use 
your radar to locate the carrier 
and land in worsening weather 
conditions asyou progressthrough 
the ranks. 

C64-Amstrad-BBC £9.95. 
Atari - Spect - Electron SOON 

VOICE MASTER A unique three in one package. 
Speech Reproduction - Speaks in your own voice. 
Easy to incorporate speech in your own programmes. 
Recorded speech does not require Voice Master for 
reproduction. 
Speech Recognition - Imagine your computer 
actually understanding what you say. 
Voice Harp - Just whistle or hum to produce music 

TRADE ENQUIRIES ANIROG Unit 10 Victoria Industrial Estate Dartford Kent 0322-92513/18 
MAIL ORDER 8 High Street. Horley. Surrey. 029 378 6083 
24 Hour Credit Card Service or pay by Cheque, P.O., Visa or Access 

- [MM] 



I s t N O V E M B I 

1985 
i RELEASE 
k DATE 

ALL 1 
TOGETHER W M 

ON ONE 1 
GIANT I 

C O M P I L A T I O N ! 
SPECTRUM 1 
AMSTRAD 1 

COMMODORE 64 1 

SPECIAL DOUBLE CASSETTE 
ONLY £9.95 
DISC £12.95 

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




