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TB Home Computer* 
Unbeatable value.Unrivalled software* 

When you choose a 71 Home 
Computer you're choosing a "real" 
computer. A computer that can 
grow with you and your family. 
A computer that lets you play, 
invent, discover... that lets your 
imagination soar. 

What makes this possible is our 
wide range of software. You'll find 
subjects as simple as "Early Reading" 
and as complex as " T M S 9 9 0 0 
Assembler Editor." Many of our 
programs are packaged in our 
unique Solid State Software™ 
Command Modules. Some have 
sound. Others have superb colour 
graphics. Simply plug them in 
arid begin. 

When you want to learn to 

program for yourself, the T I 9 9 / 4 A 
is ready too. TI BASIC' is built in. 
The programming manual is easy to 
understand, easy to follow even-
step of the way. You will be amazed 

WHATTHI: PROFESSIONALS LOOK 
FOR IN A I I O M E COMPUTER 

Feature Texas Instruments"!'! 99/4A 
Microprocessor TMS 990016 BIT 
Graphics 16 colour, high resolution 
languages Tl-BASIC (built-in), extended 

BASIC UCSD PASCAL 
Tl-LOGO. Assembler 

Memory 16K RAM standard expandable 
to max ROM/RAM ofllOK 

Keyboard Full si:e. standard typewriter 
style 

Software IOCO programs it xhoost front 
worldwide 

Solid State Yes 
Speech Capability 

to discover how much fun pro-
gramming can be. 

And when you're ready to 
expand your system, we re ready 
too. Our unique Peripheral Expan-
sion System can house up to seven 
peripherals without extra cables or 
clutter. There is even a speech 
synthesiser that gives your computer 
a voice. 

Sound impressive? Try the TI 
Home Computer for yourself, 
at your nearest dealer. At 
around £200 you'll look no 
further. 

e l f . 

TEXAS 
INSTRUMENTS 
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NEWS 
Sord's new £100 micro; Epson's ponable; 
Oric plugs in with £60 modem; home doctor; 
disc drives galore. ^ ^ 

COMPUTER CLUB I i / 
m i Southampton rings the changes — Paul Bond 

f'nds something silicon lurking in the Gas 
Board. r \ r \ 
GUNPOWDER PLOTTING 
Introducing colour and 3D graphics for the 
Dragon, B B C , and Spectrum. T i m Langdell 
lights the blue touchpaper and retires, 
JUPITER ACE 

mmmmmmwp 

Breaking the Basic mould; we review Jupiter 
Cantab's fast Forth micro. a a 

LOW-COST PRINTERS 3 Z . 
Can the Amber 2400, Model 81, and SP-42 
take on a Z X Printer-type role for the B B C 
Micro, Dragon and Sinclair range? 

ZX-8I SOFTWARE SURVEY 
Eric Deeson assesses the latest of the » 
cassettes available for the ZX-81. 
CLIVE SINCLAIR INTERVIEW 

Britain's micro maestro gives Meirion Jones a 
glimpse of the shape o f Sinclairs to come. 

VIC NIGHT RACER 4 4 
Race through the darkened streets in your Vic 
with or without an expansion unit. A 
DRAGON ARTIST 
Composing masterpieces directly on screen. 
THE SOUND OF MICROS 
Music for Atoms, B B C Micros and Spectrums 
— try a few of your favourite themes. 
Atom 
BBC 
Spectrum 

SPEAK TO YOUR SPECTRUM 
You do not have to be mad 
instructions at your Spectrum. 

to 

50 
54 
59 

60 
shout 

67 
for fast 

72 
ocessor 

76 
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ZX-81 GAMES WRITING 6 4 
Stuart Nicholls shows you how to write fast 
exciting games in I K . 
VIC VECTOR 
Harness the Vic's interrupt vector 
graphics or input checking. 
TELETEXT EDITOR 
Martin Glass makes many word processor 
features available on the B B C Micro. 
ZX-81 TOOLKIT 
More than a dozen utilities to help you get the 
best out of your ZX-81. 
ZX-81 MACHINE CODE 
Kathleen Peel adds command extensions to 
your repertoire. Q Q 
HANDICAPPED COMPETITION O O 
A rubber bulb is one o f your simple but 
effective ideas which tould help the disabled 
to use microcomputers. Q 1 
BASIC DICTIONARY \ J I 
Another page o f Tony Edwards' Basic lexicon. 

RESPONSE FRAME 9 3 
Your technical queries answered. Q C 
FINGERTIPS \ j D 
Our pocket computer and calculator column. 

SOFTWARE FILE 9 9 
Now 10 pages packed with Dragon, B B C , Vic, 
and Z X programs amongst others. 1 1 Q 
COMPETITION CORNER I I O 
T h e result o f September's Jailbreak and a new 
£15 puzzle — Cat-fighter. Jupiter Ace cross-
word falls between pages 18 and 19. 
Cover photograph by Stephen Oliver. 
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EDITORIAL 
"Have you finished your homework yet?". It is half past eight as Mrs Smith calls up to 
her son for the fifth time that evening. As soon as he arrives home from school, he shuts 
himself away in his room which flickers blue as his ZX-81 sluggishly accepts lines o f 
Basic. Still, she reassures herself, he will soon grow out of it. Last year it was Rubik's 
cube; next year it will be something different. It is just another one o f his fads. 

But is home computing just another fad? It is impossible to say exactly how many o f the 
half million ZX-81s sold world-wide are already gathering dust beside the skateboards and 
Kung Fu magazines. But what is clear is that falling prices have turned home computers 
into disposable consumer products. I f your foray into computing has cost you only £50, 
you can abandon it with greater equanamity than i f you had spent £300. 

Nevertheless the parallel between the home computer and the likes o f the Hoolahoop 
breaks down because the micro represents the domestic face of a technology which will 
pervade our society for many years to come. Unfortunately the aspect of computing 
which, month after month, will continue to be subject to the whims of fashion is exactly 
what you use your machine for. We have already seen Pac-Man succeed Space Invaders as 
the vogue game, in the same way that Space Invaders pushed out the ball and paddle 
games before it. T h e original spur for many who decided to buy a computer was that they 
could save their money from the insatiable appetites o f arcade machines by playing the 
games at home on their own micros. Consequently this has meant that the investment 
behind the development o f the latest arcade games forces home-computer software houses 
to follow in their path. 

Only when new applications are designed specifically to take advantage o f the micro's 
facilities will they be able to cast off their role o f dedicated followers o f the fashions o f 
other and sometimes older technologies and applications. Once software suppliers 
overcome the limitations o f existing computer languages and, more importantly, start 
using their imaginations the home computer will come into its own. I f this is done home 
computing may still be a fad but it should be good at least to the end of the century JB 
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JL electronics 

48 J U N C T I O N ROAD, A R C H W A Y , L O N D O N N19 5RD TEL: 01-263 9493/01-263 9495 TELEX: 22568 . . 

THE HOME COMPUTER SPECIALISTS 

VIC 20 
VIC PRINTER £185.00 
80 Characters per line 
30 Characters per sec 
Tractor Feed Dot matrix 
printer 

I 

VIC 20 COMPUTER 
NEW LOW PRICE £147.75 
FREE games cartridge supplied with 
every VIC 20 purchased 

VIC SINGLE FLOPPY 
DISK 
OUR PRICE £335.00 
174K Byte Storage 
Direct Interface to VIC 
Direct Compatibility wi th 
printer 

VIC CASSETTE DECK £34.00 
Free Cassette wi th 6 programs supplied. 

ACCESSORIES FOR YOUR VIC 20 
Super Expander High Resolution Cartridge £27.50 
Programmers Aid Cartridge £27.50 
Machine Code Monitor Cartridge £25.00 
8K RAM Cartridge £34.00 16K RAM Cartridge £59.00 
TONS OF SOFTWARE 
For a copy of our VIC list containing everying you need for the 
VIC Computer, just send us your name and address. 

DRAGON 32 

*9 Colours *32K RAM memory as 
Standard, expandable to 64K 

*Extended Microsoft Colour Basic 
as Standard * Typewriter 

Keyboard *6809E CPU 
* v ^ V * A d v a n c e d Sound Feature 

Q' x ^ * 3 2 c o | u m r , s x 16 lines 
^ ^ FREE 'Basic' training 

O ^ X manual supplied 

£173.00 

"COLOUR GENIE-
EG2000 PAL VERSION 

/ 
q c ^ q q ^ q q q ^ ^ H I S I 

.V 

*8 colours *16K RAM std expandable 
to 32 K * Extended Microsoft / S \ 
Colour Basic std *Typewriter / s # 
Keyboard *CPU: Z80A/2.2MHz/y.4a 

*3 sound channels 
*40 columns x 24 lines 
*Serial & Parallel 
YO Ports 
OUR PRICE 
£173.00 

/> 6 ^ 

A 

I 
I 

o l 
I 

TERMS OF BUSINESS: Hesse add 75% VAT to off priccs. Delivery charged at cost. 
Prices valid for cover date of this Magazine. Access and BarcJaycard orders v/clcome. 
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S o f t w a r e f o r a l l 
72 NORTH STREET, ROMFORD, ESSEX. TEL 0708 60725 

Announce the launch of their range of B O B programs 

For Model B on ly . Grand Prix 
Time Trials around our race track. 
Includes computer controlled car 
to hinder your progress. ^ _ A C 
9 levels of difficulty. X r O . 9 0 

C. SEE5T T11SE 
For Model B on ly . 

Our own version of this popular Arcade game. 

£8.95 With colour & sound. 
9 levels of difficulty. 

EEEETHE% Cobra/Robo-Swamp 
For Mode l A or B, real t ime 
advanced Star t rek Game. 
Extra facilities include "probe satellites", 
"damage reports" & "on-board computer". £7.95 

For Model A or B (please state 
version required). T w o addict ive 

Q C 9 r aP h i c games -
L 0 * w 9 insomniacs de l igh t ! K 

For Model B on ly . T w o player game, 
features inc lude exp lo ra t ion , dr i l l ing, 
e m p l o y m e n t and 
Price Wars. E O . 9 5 

For Model A or B 91TFIEF1SE 
Accepts up to ten definable fields. 

Facilities include Quick Search, Sort 
and Hard copy — capable of storing up 

to 300 complete records 
in memory (Model B). £9.95 

I I U F f l l E r i S 
For Mode l A or B. Classic Arcade 
game. W i t h co lour and sound. 

£6.95 
Profm We are looking for good 

qual i ty programs covering games, 
uti l i t ies and education. We pay excellent royalty 
rates. Please wri te or phone us on (0708) 60725 

Dealer enquiries also welcome. 

Paralander 
For unexpanded model,graphics 
and sound are incorporated into 
this absorbing battle between you-
(the dare-devil)-and the elements. fl £4.50 
ZX Spectrum 
d i s a s s e m b l e r 

£4.00 Useful U t i l i t y Programme. 
Fits in 16K . 

Character Generator 
For Model B only. Useful uti l i ty program 
enables user to re-define character set 
using Mode 4. Displays new character 
^ ^ 9 5 'n 9rap^ *orm" 

3 
T T T 

3 
r . i ' 

We're only a few minutes 
from your Post Box. 

So why not try our 
mail order service. 

Please send me:-

Attention 
Dragon Owners! 

Software Coming Soon! 

A d d £1 p & p per o r d e ^ \ 

£ 

I enclose Cheque/P.O. for - £ 

Please debit my 
Access/Barclaycard No. 

Name 

Address 

Make cheques/P.O. payable to : SOFTWARE FOR ALL 
72 North Street, Romford, Essex, m ^ m c g j j p * 
Tel: Romford (0708) 60725 ^ 
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inc. basic 

Sinclair ZX81 
Now available 
£49.95 with free programme Now available* 

EMI Submarine Commander 
EMI Jumbo-Jet Lander. 
Incredible Games for Atari. 
*from November8 • 

Top Cash Prices paid on Second 
Hand Equipment or Part Exchange 
Welcome. 

S o u t h L o n d o n ' s L a r g e s t 
M i c r o C o m p u t e i ^ ^ f ^ 
C e n t r e ^ ^ f T I J * 

ATARI 400 
//i/riiririiiiiiiiiiHiiuiu\ 

COMMODORE VIC-20 

21K £199.95 

Vic Cassette £44.00 
Vic Printer £229.00 

Vic Disk Drive New 
Low Price £299.95 Basic Cartridge £34.90 

Atari 80016K inc. Basic £499.00 
Atari 80048K £569.00 
Atari 410 Cassette £49.00 
Atari 810 Disk Drive £299.00 
Atari 822 Printer £ 199.95 

plus every Atari accessory. 

Commodore 64 
64K Colour Computer 

in stock now £345 

D r a g o n 
Now in stock 
wi th range of software 

EXCLUSIVE: 
New for Atari — Percom 
Double Density Disk Drive 
174K Per Diskette. 
On demonstration nowl 

Over 900 software programmes 
always in stock. We carry probably M H H B H I S W ^ ^ i ~ 
the widest range wi th continuous 
demonstrations. Mail Order — send for our 

H p H p H R p H p M comprehensive list 
M ^ l A c c e s s / \ ^ 

instant Credit ^ d a y ^ r d y 
Available O ® 3 

subject to status H H K / ( 

m - f - B f i n r 3 Eden Walk Precinct, J 
V I S I O N S O R E 

Tel: 01-546 8974 
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Hi 00 FREE PROGRAMS 
FROM SILICA SHOP — WITH EVERY PURCHASE OF AIM 

FOR FREE BROCHURES-TEL: 01-3011111 

.T2jfcis S 

ATARI PRICES REDUCED 
We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400 800 
personal computers. We believe that the Atari at its 
new price wi l l become the U.K.'s most popular per-
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 
over 500 programs and wi th your purchase of a 400 
or 800 computer we wil l give you the first 100 free of 
charge. There are also over 350 professionally writ-
ten games and uti l i ty programs, some are listed 
below. Complete the reply coupon and we' l l send 
you full details. Alternatively give us a ring on 01-301 
1111 or 01-309 1111. 

ATARI 400 
with 16K £199 
ATARI 400 
with 32K £248 
ATARI 800 
with 16K 

400/800 SOFTWARE & PERIPHERALS 
Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'l l need. Later on you can buy the Basic 
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 
applications, you can buy the Atari 800 + Disk Drive + Printer together wi th a selection of business packages. 
Silica Shop have put together a full catalogue and price list giv ing details of all the peripherals as wel l as the extensive range of software that is now 
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list 
as well as details on our users club. 
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 
a c c e s s o r i e s 
Cablet 
Cassettes 
Diskette* 
Joysticks 
La Slick - Joystick 
Mite Supplies 
Padd'-es 

A D V E N T U R E INT 
Sean Af l imi Adv 
N o T ~£3venturelnd 
No 2 Pirate Adv 
No 3 Million Imp 
No 4 Voodoo Can 
No 5 The Count 
No 6 Strange Ody 
No 7 Mystery Fun 
No S Pyramid of D 
No 9 Ghost Tov." 
No 10 Sav lilanrf 1 
No 11 Sav island 2 
No 12 Gotten Voy 
Angle Worms 
DtlltCtiOns 
Galoctic Empire 
Gi-'kih Trader 
Lunar Lander 

Mountain Shoot 
Rwsvard 
Star Flite 
Sunday Go" 

AUTOMATED 

iruth Crumb'f On p 
Datwtones ol Ryn 
Drajont Ev» 
Invasion 0»ion 
Rescue at Rigel 
Ricochet 
Star Warrior 
Temple of Apshai 
Upper Reaches Api 

BOOKS 
&a*< Ret Manual 
Compute Atari DOS 
Compote 8k Atari 
Compute U»$ut.nc 
De Re Atari 
OOS Utilities List 
OOS2 Manual 
Misc Atari Books 
Op System Li»t-.n« 
Wiley Manual 

BUSINESS 
Calculator 
Database Managemi 
Decision Maker 
Graoh-lt 
Invoicing 
Librarian 
Mort & Loan Anal 
Nominal Ledger 
Payroll 
PerjorMi f ml Mpnt 
Purchase Ledger 
Sales Ledger 
Statistics 1 
Stock Control 
Telel.nk 1 
Vijicaic 
Weekly Planner 
Word Processor 

C R Y S T ^ u a A M 
8eneath The Pyryn 
Fantajyland 2041 
Galactic Quest 
Hcose Of Ujhtr 
Sandi Oi M m 
Waterloo 
World War I I I 

PYNACCKW 
Alpha Fight*-
Oompelo 
Crystal! 
Forest Fire 
Intrude? Alert 
Monarch 
Moonprobe 
Moving Maze 
Nom.noes Jr j t iw 
Rirvjt of The Emp 
S o l d Tilt 
S p k « Trao 
Stud Poker 
Tnple Blockade 

EDUCATION 
from AP~X 
Aigieti'.c 
At'ai of Canada 
Cubbyholes 
Elementary Biology 
Frogmaster 
Hickory Oickory 
Inst Comptg Dem 
Lemonade 
Letterman 
Mapware 

Matht-Tac-Toc 
Ma trie & Prob Solvg 
Mugwump 
Music Terms/Notatn 
Musical Computer 
My First Alphabet 
Number Blast 
Polycalc 
Presidents Of U.S. 
Quiz Masttr 
Starwore 
Stereo 3D Graphics 
Three R Math Sys 
Video Math Flash 
Wordmaker 

EDUgATIQN 
' ^ m ATARI 
Conv Frerch 
Conv German 
Conv Italian 
Corw Spanish 
Energy Co.-
Eurooean C & Caps 
Har^man 
Invit To P'Ofl 1/2/3 
Kingdom 
Music Compose.-

Scram 
States 6r Capitols 
Touch Typing 

EMJ.S.0£HV&&£ 
British Heritage 
Cribbaje/Oominoes 
Oarts 
European Scene Jig 
Hickory Oickory 
Humpty Oumpty 
Jumbo Jet Lander 
Snooker & Billiards 
Submarine Commdr 
Super Cubes & Tilt 
Tournament Pool 

EM T£ R.TA I N M E N J 
fifiX 

Alien Egg 
Anthill 
Attank 
Avalanche 
Babel 
8laCk;sck Casino 
Block Buster 
Block "Em 
Bumper Poo' 

Castle 
Centurion 
Checker King 
Chinese Puzzle 
Codecracker 
Comedy Diskette 
Dice Poker 
Dog Daze 
Domination 
Downhill 
Eastern Front 
Galahad & Holy Gn 
Gr«3hies/Sound 
JaxO 
>jkebox 
Lookahead 
'Memory Match 
Midas Touch 
Minotaur 
Outlaw/Howitzer 

Preschool Games 
Pro Bowling 
Pushover 
Rabbotz 
Revtrsi II 
Salmon Run 
747 Landmg Simul 
Sown Card Stud 

Sloazy Adventure 
Solitaire 
Space Chase 
Space Trek 
Sultans Palaoe 
Tact Trek 
Terry 
Wizards Gold 
Wizards Revenge 

Asteroids 
Basketball 
Blackjack 
Centipede 
Chess 
entertainment Kit 
Missile Command 
Pac Man 
Space Invaders 
Star Raiders 
Super 8-eakOut 
Video Easel 

ON LINE SYSTEMS 
CrossHro 
Frojjer 

Jawbreaker 
Mission Asteroid 
MOJ skat tack 
Threshold 
Ulysses/Golden Fl 
Wizard & Princess 

Centronics I 
Disk Drive 
Epsom Printers 
Program Recorder 
RS232 Interface 
Thermal Pr.nter 
16K Memory RAM 
32K Memory RAM 

E t B S Q N A U i i l 
from APX. 
Ad* Music System 
8an.ner Generator 
8'ackiack Tutor 
Go ng To The Dogs 
Keyboard Organ 
Morse Code Tutor 
Personal Fitness Prg 
Player Piano 
Sketchpad 

Assamtier Editor 
OsembKr (APX) 
Microsoft Banc 
Pascal I APX! 
Pilot (Consumer) 
Pilot (Educator) 
Programming Kit 

SANTA CRUZ 
Basics of Animation 
Bobs Business 
Oisplay Lists 
Graphics Machine 
Kids 1 & 2 
Horizontal Scroll.ng 
Master Memory Map 
Mini Word Processor 
Page Flipping 
Player Missile Gr 
Playor Piano 
Sounds 
Vertical Scrolling 

l&UU 



ACE 

The Ace is 
an excellent way 
of using 
FORTH" 
Popular Computing Weekly 

'FORTH is 
an easy 
language" 
Byte 

The Jupiter Ace also features a full-size moving-key keyboard, 
high-resolution graphics, sound, floating point arithmetic, a fast 
and reliable cassette interface and 3K of RAM. 

If you own a personal computer you wil l be aware of the 
limitations of BASIC. You know how slowly your programs run and 
how quickly your computer's memory gets filled. The Jupiter Ace is 
your answer. 

If you already know FORTH, the Jupiter Ace closely follows the 
FORTH 79 standard with extensions for floating point, sound and 
cassette. It has a unique and remarkable editor that allows you to list 
and alter words that have been previously compiled into the dictionary. 
This avoids the need to store screens of source, allowing the dictionary 
itself to be saved on cassette. Comprehensive error checking removes 
the worry of accidentally crashing your programs. 

All inclusive price 
For £89 .95 you receive your Jupiter Ace, a mains adaptor, all the leads 
needed to connect to most cassette recorders and T.V.s (colour or black and 
white), a software catalogue and a manual. 
The manual is a complete introduction to the world of personal computing 
and a course in FORTH programming on the Ace. 
Even if you are a complete newcomer to computers, the manual will guide 
you step by step from first principles to confident programming. 
The price includes postage, packing and V.A.T. 
The Jupiter Ace is backed by a full 12 month warranty. 

Available soon 
Plug-on parallel printer interface. 
For around £20 .00 this wil l connect your Jupiter Ace to anything from high-speed dot 
matrix to letter-quality daisy wheel printers. 
Plug-on 16K Memory Expansion 
For around £30 .00 you wil l increase the memory of your Jupiter Ace to 19K giving you 
instant access to enormous amounts of information. 
Software 
A catalogue wil l be sent wi th every machine, and includes, initially, programs for 
education and entertainment. 

FORTH Finishes First! 
Speed Comparison Chart showing times in seconds to perform one thousand operations. 

Type of Operation Jupiter BBC Vic 
Ace Micro 20 

Spectrum ZX81 

Because of the difficulty in devising exactly equivalent programs, thnsa mojsuromcnts should only be taken as a guide. 

Empty loop 

Print a number 

0 .67 

13.5 

Print a character 

Add two numbers 

Multiply two numbers 

0.62 1.3 

0.45 1.4 

0.9 1.6 

The Jupiter Ace personal computer runs in FORTH, an easily 
understood language, typically four times as compact and ten 
times as fast as BASIC. Before the Ace all personal computers 
used BASIC and FORTH was only available to a privileged few. 



Designed by Jupiter Cantab 
Computer Designers Steven Vickers and Richard Altwasser 
played a major role in creating the ZX Spectrum and then 
formed Jupiter Cantab to develop advanced ideas in personal 
computing. The Ace is the result, another all-British computer 
to lead the world. 

Technical Information 

N t m o Rivor 

Answer 

foiuBMj. 

Hardware 
Z80A running at 3.25 MHz. 
8K bytes ROM 
3K bytes RAM 

Keyboard 
40 Moving-key keyboard with 

auto repeat on every key and 
Caps Lock. 
Screen 

Memory mapped 32 column x 
24 line flicker-free display with 
upper and lower case ascii 
character set 

Graphics 
Chunky graphics (64 x 46 

pixels) may be plotted, unplotted 
or over-plotted (XOR operation). 
Also, the entire character set 
(128 characters and their video 
inverses) may be redefined 
allowing intricate shapes to be 
drawn with a resolution 
equivalent to 256 x 192 pixels. 

Control Structures 
IF-ELSE-THEN, DO-LOOP 

DO-+LOOP. BEGIN-WHILE-
REPEAT, BEGIN-UNTIL. all may 
be mixed and nested to any 
depth. 

Cassette 
Programs and data in the 

compact dictionary format may 
be saved, verified, loaded and 
merged. Blocks of memory can 
be saved, verified, loaded and 
relocated. All tape files are 
named. Running at 1500 baud, 
the Ace wil l connect to most 
portable tape recorders. 
Expansion Port 

Contains D.C. power rails and 
full Z80 Address, data and 
control signals. May be used to 
connect extra memory and other 
peripherals. IN and OUT words 
allow port-based peripherals to 
be addressed. 
Data Structures 

Integer, Floating point and 
String data may be held as 
constants, variables or arrays 
with multiple dimensions and 
mixed data types. There are no 
restrictions on names. 

Sound 
Internal loudspeaker may 

be programmed to operate 
over the entire audio 
spectrum. 

In Schools Teachers already know how 
quickly children take to computing, and the 
Jupiter Ace is an (deal introduction. FORTH 
is an easy and important language to learn 
and by making learning fun, the Ace can t 
help to teach science, music and many 
other subjects. 

T i m o Loft 
1 H o u r 2 5 m i n s 

In Laborator ies For monitonng and 
controlling experiments, the Jupitor Ace 
has many advantages. The language is 
perfcct. even the Jodrell Bank Radio 
Telescope is controlled in FORTH. The Ace 
expansion port enables it to be interfaced to 
almost anything, and the built in quartz 
timer allows experiments to run all 
weekend. { 

"FORTH 
is very 

flexible" 

"FORTH 
is compact" 

Electronics and 
computing 

"FORTH is 
in general very 

much faster than 
BASIC" 

Computing Today 

Programming in FORTH 
Programming in FORTH 

FORTH programs are constructed without line-
numbers. as words which are defined in terms of other 
words that already exist Consider the following 
definition of the word STARS. Comments are in 
parenthesis and have no action. 

Y o u r 
V.rrvo 

At Home The Jupiter Ace is powerful 
enough to play games as complex as Chess 
and w i th sound and high resolution 
graphics, action games wri t ten in FORTH 
wil l stretch your reaction speeds to their J 
limits. 

STARS 
" ••• (: starts word definition) 

(print 3 asterisks) 
200 100 BEEP (play a note for 

100 mSecs) 

The semi colon at the end finishes the 
word definition. Now, whenever you say 
STARS the computer will print out 3 
asterisks and sound a short tone. (Notice 
how the word BEEP comes after the 
numbers it uses, 200 and 100. This 
characteristic occurs throughout FORTH so 
that you write, for instance, 28 76 + instead 
of 28 + 76.) 

The Jupiter Ace already has 140 FORTH 
words defined in ROM. 

1 9 8 3 Saloc Forocost 

m:Mm 
ORDER NOW! 

In the Of f ice Stock control. Accounts and 
Financial forecasts arc all possible on the 
Jupiter Ace. Wi th a printer and extra 
memory attached you can do word 
processing as well. 

P l e a s e s e n d m e : — 

• J U P I T E R A C E M I C R O C O M P U T E R ( S ) @ £ 8 9 . 9 5 . 

only £89.95 

N a m e . M r / t . . . . . . . . • i • • i • • i i i i I 

M r s / M i s s ^ 

A d d r e s s I i i i i i i i i i i i i i i — i — i — i — i — i — I 

The Jup i te r Ace is available only by mail order. Please allow up to 28 days 
for delivery. 
Send cheque or postal order with the form to:— 
JUPITER CANTAB, 22 F0XH0LL0W. BAR HILL, 
CAMBRIDGE CB3 8EP 



INTEREST FREE 
on Atari, Vic 20, commodoreen and 
If your order contains over £120 worth of computer 

hardware apply now for interest free credit by telephoning: 
Mail-order: (0702) 552911. London Shop: 01-748 0926. 
Birmingham Shop: 021-356 7292. Southend Shop: 0702 
554000 or wr i te to P.O. Box 3, Rayleigh, Essex SS6 8LR. 

You pay 10% down, then 10% per month for a further 
nine months (to nearest penny). Example: VIC20 Colour 
Computer. Cash Price £ 169.99. Credit terms: £16.99 
down then £17 per month for nine months: Total £169.99. 
Credit quotations on request. 

THE NEW COMMODORE 64 
The incredible new computer from Commodore comes 

wi th 64K RAM fitted! Plus 16 colours, hi-res graphics, 
320 x 200 pixels, 40 columns by 25 lines, Z80 micro 
processor can be added — that means you can run CP /M 
software, 8 independently movable Sprites w i th collision 
detection, and a sound generator w i th 3 voices, 4 wave-
forms, envelope and filter to rival some dedicated music 
synthesisers. And all this at the most incredible price ever. 

(AF56L) Only £ 3 3 9 . 0 0 

DRAGON 32 

The amazing new British com-
puter w i th a full-travel standard 
keyboard, a 16-bit microproces-
sor, 32K RAM fitted (expandable 
to 64K and later to 256K!!), 9 
colours, hi-res graphics and 
Microsoft extended colour BASIC 
(the very best BASIC to learn 
with). It can be used wi th virtually 
any ordinary cassette recorder, it 
has a printer interface (Centron-
ics-type), joysticks are available 
and it's incredible value for 
money. (AF57M) O n l y £ 1 9 9 . 5 0 

THE AMAZING ATARI COMPUTERS 
4 C o n s o l e s A v a i l a b l e : 
A t a r i 4 0 0 w i t h 1 6 K R A M ( A F 3 6 P ) 

£ 2 4 9 . 9 5 
A t a r i 4 0 0 w i t h 4 8 K R A M ( A F 3 7 S ) 

£ 3 1 9 . 0 0 
A t a r i 8 0 0 w i t h 1 6 K R A M ( A F 0 2 C ) 

£ 4 9 9 . 0 0 
A t a r i 8 0 0 w i t h 4 8 K R A M ( A F 5 5 K ) 

£ 5 9 0 . 0 0 
• A l l a b o v e w i t h B A S I C & h a n d b o o k s 

Other hardware: 
Cassette Recorder 
Disk Drive 
Thermal Printer 
Epson MX80T Mk III 
Epson MX80F/T Mk III 
Printer Interface for 400 
Printer Interface for 800 
Interface Module 
Versawriter 
16K RAM Module 
48K RAM Module for 400 {AF44X) £125.35 
48K Upgrade for 400 (AF45Y) £75.00 
Floppy Disk (YX87U) 

Le Stick (AC45Y) 
Joystick Controllers (Pair) (AC37S) 
Paddle Controllers (Pair) (AC30H) 

(AF28F) £50.00 
(AF06G) £299.95 
(AF04E) £265.00 
(AF38R) £399.95 
(AF40T) £447.35 
(AF41U) £59.95 
(AF42V) £59.95 
(AF29G) £135.00 
(AF43W) £199.95 
(AF08J) £55.00 

£2.50 
£24.95 
£13.95 
£13.95 

D ATARI 

J m www 
A ATARI 

For fu l l detai ls ask for our hardware leaflet (XH54J) SAE appreciated 

J O I N THE U.K. ATARI COMPUTER O W N E R S ' CLU8 
An independent users' group. Four issues of the club magazine for only £3.001 Address your subscription to Ron. 
issue 1 of the club magazine featured a tutorial on character set redefinit ion and contained a collection of demonstrat ion and 
games programs and lots more. tssuo 2 foatured a tutorial on player/missi le graphics, an article about graphics on computers, a 
selection of members' contr ibutions to the program library and much more. 

THE FINEST SELECTION OF ATARI SOFTWARE 
Te«ch-Yourself Program s 
Conversational French 
Conversational Gt 'mi id 
Cc^vciouonal S » n , j h 
Corversatiena: Italian 
Touch Typing 
States 6 C a p u t s 
Euro Ccuntnos ft Capitals 
Kids 1 (3 Programs) 
K x k 1 (3 Programs) 
K>ds 2 (3 Programsi 
KmIs 2 (3 P'ogramsl 

Learn Programming 
invr.aton To Programming 
Immaton To Programming 
Invitation To Programruvg 
BJS'CS 0 ' Animation 
Basic* 0 1 Animation 
Player Misv 'c Graphics 
Player M.svio Graphics 
O^plAy U M * 
D i» ioy Usis 
Horiz /Ver t Scrolling 
Horn / V r r r Scrolling 

5C 16* 
-5C 16K 
SC 16K 
-5C-1GK 
2C-16K 
1C-1CK 

-1C-16K. 
1C-16K 
10 24K 

-1C-16K 
1 0 2 4X 

YQ44X 
YG4SY 
YG46A 

-YG47B 
YG49D 
YG56L 

YGS7M 
BGOOA 
8 G 0 1 8 

•8G02C 
BG03D 

1 1C-3K-YG43W 
2 2C 8K 8Q67X 
3 -2C-8K-80S8Y 

1C 1 6 K - 8 0 5 7 M 
- 1 0 - 2 4 K - 8 0 5 8 N 

1C 3 2 K - 8 Q 5 9 P 
- 1 0 - 3 2 K - B Q 6 0 Q 

IC-I&K eosif 
10 24K B 0 5 2 G 

- 1 C - 1 6 K - B Q 5 3 H 
1 0 - 2 4 K - 8 0 S 4 J 

£ 3 9 95 
£ 3 9 9S 
£ 3 9 95 
£39 95 
£15 95 

£9 95 
£9 96 
£9 9S 
£ 9 95 
£ 9 95 
£ 9 95 

£ 1 S 9 S 
£ 2 2 9 5 
£22 9S 
£11 95 
£ 1 1 9 5 
£ 1 8 9 5 
£18 95 
£11 95 
£11 95 
£11 95 
£11 95 

Page f loping 
Page Fi ©ping 
Sounm p. Music 
Sovncfc 6 Music 
Vicky Tutor ia l 
Tricky Tutorials 

-1C 16K-BQ55K £15.95 
l 0 - 2 4 K - e 0 5 6 l £11 9 5 
1C 1 6 * 8G04E £11 95 

-1D-24K-BG05F £11 95 
-3C-32K-SG06G £59 9S 
3 0 32K 8 G 0 7 H £59 95 

B u s i n o n P r o g r a m t 
ViXicalc -1D-32K-YL39K £ 1 1 9 95 
Atnn Word P ! t f c t tSW - 1 C & 3 0 - 4 8 K - Y G 4 2 V £99 95 
Text Wizard - 1 0 - 3 2 K - B 0 9 9 H £ 6 9 95 
Mini W'ix0 Processor 

Rcscuc At Rigei 
Oatettones 0 1 Ryn 
Oatestones Of Ryn 
Star Warrior 
Star WSrrior 
invasion Orion 
Invasion Orion 
Star Trek 3 6 
Star Trek 3 5 

1 0 3 2 * BO808 
- 1 C - 3 2 K - 8 0 2 2 Y 
- 1 0 - 3 2 * 8 Q 8 2 0 
- 1 C - 3 2 K - 8 0 2 4 B 
- 1 0 - 3 2 K - B Q 7 9 1 
1C 2 4 K - 8 0 2 3 A 
1 0 - 3 2 * B Q 8 I C 

- 1 C - 3 2 K - 8 Q 1 5 R 
- 1 0 - 4 0 K - B G 2 6 0 

Mini Word Processor 
C»ic«ia:o» 
Graph-It 
Statistics 

1C 3 2 * 8 G 0 8 J £11 9 5 
- 1 0 - 3 2 K - 8 G 0 9 K £11 .95 

1 0 2 4 * YG50E £ 1 6 95 
- 2 C - 1 6 K - Y G 5 1 F £ 1 3 95 
1C 16K YG62G £13 95 

Personal Financial Management 
3 0 3 2 * 8 Q 6 5 V £ 4 9 0 0 

Mortgage & l o a n Analysis -1C-16K-8Q66V." £ 1 3 9 5 
Bob's Business - 1 C - 3 2 K - B G I 1 M £9 9 5 
Bob's Busmoss 1 0 32K 8G12.V £ 9 9 5 

Adventure Games 
Galactic Empire 
Rescue At Rigel 

- 1 C - 3 2 K - 8 Q 1 4 Q £14 95 
1C 32K. -8021X £22 45 

Crush. Crumble & Chomp 1C 3 2 * 8Q83E 
Crush. Crumble & Chomp - 1 0 - 3 2 K - 8 0 8 4 F 
Mission Asteroid 1 0 4 0 < 8 0 9 1 Y 
W n a r d f l The Princess - 1 D - 4 0 K - 8 Q 2 5 C 
U-Sssvs 6 The Golden Fleece 

- 2 D - 4 C K - B Q 9 2 A 
Zorkl - 1 0 - 3 2 K - 8 Q 9 4 C 
Zork II 1 D - 3 2 K - B Q 9 5 0 
Al i8at>3&The40Thicves 1 0 - 3 2 * B Q 7 8 * 
T«mplo 01 Apsha. <Part 1) - 1 C - 3 2 X - 8 0 8 5 G 
Temple Of Apsha. (Part 1) l O 32K B086T 
Upper Reaches 01 Apshai (Part 21 

- 1 C - 3 2 K - 8 Q 8 7 U 
Upper Reaches 01 Apshai (Par: 2) 

10 3 2 * 8 0 8 8 V 
Cursr 01 f t * (Part 3> 1 C - 3 7 K - 8 0 8 9 W 

£22 45 
£ 1 4 9 5 
£ 1 4 9 5 
£28 95 
£ 2 8 . 9 5 
£18 .95 
£ 1 8 9 5 
£14 .95 
£ 1 8 9 5 
£22 45 
£22 45 
£17 19 
£21 79 

£ 2 0 64 
£ 2 9 95 
£ 2 9 95 
£27 95 
£28 95 
£ 2 8 9 5 

£14 95 

£14 95 
£ 1 4 9 5 

Curse 0 ' Ra (Pan 3) 
Analog Adv«rv.ure 
A<M»ntur<- l a nd 
Pirates Adventure 
Miss or. impossibie 
Voodoo Castle 
The Count 
Strange Odyssey 
Mystery Fun Housa 
Pyramid 01 Doom 
Ghost Town 
Savage Island I 
Savage island n 
Gotten Voyage 
Sollporn A A c W u r e 
Oeaol.ne 
Tho Shattered Alliance 
The Battle 0 1 Srrnoh 
The Battle 0 1 Shitoh 
Energy Ciar 
Kingdom 
Space Sbuttlo Module 1 

Arcade G a m e s 
Star Raiders 

- 1 0 - 3 2 K - 8 Q 9 0 X 
- 1 0 - 3 2 K - 6 0 3 3 1 

- 1 C - 2 4 K - 8 0 0 0 A 
- 1 C - 2 4 X - 8 Q 0 1 8 
- 1 C - 2 4 K - 8 C 0 2 C 
- 1 C - 2 4 K - 8 Q 0 3 0 

IC - 2 4 X - 8 0 0 4 E 
- I C - 2 4 K - 8 Q 0 5 F 
- 1 C - 2 4 K - 8 G 0 6 G 
- 1 C - 2 4 K -8Q07M 

1C-24K-9Q02J 
- 1 C - 2 4 K - 9 Q 0 9 K 
- 1 C - 2 4 K - 8 Q 1 0 L 

- 1 C - 2 4 X - B Q 1 1 M 
- 1 0 - 4 O K - 8 0 9 3 8 
- 2 0 - 3 2 K - B 0 9 6 E 
- 1 0 - 4 8 K - B 0 9 8 G 
- 1 C - 4 0 K - B Q 6 3 T 
- 1 0 - W 0O97F 
1C-16K-YG53H 
-1C-8K YGS5K 
1D-32K 8G65V 

£14 95 
£ 1 6 9 5 
£14 95 
£14 .95 
£14 95 
£54 95 
£14 95 
£14 95 
£14.95 
£14 9 3 
£14 9S 
£14 95 
£14 95 
£ 1 4 95 
£ 2 0 64 
£ 3 4 95 
£ 2 9 9 5 
£29 95 
£29 95 

£9 95 
£ 9 9 5 

£ 1 9 9 5 

-1E-8K YG66W £ 2 9 95 
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(Subject t o approval 
w h i c h can take up t o 4 8 

hours) (APR = 0%) 

Dragon32computerhardware __ 

ATARI SOFTWARE continued 
Asterords. 
Space Invaders 
Missile C o m m o n 
Caverns of Mars 
K R a i y Shoot Cut 
K-Raty Kritters 
K-Star Patrol 
Pathtinder 
Crossfiro 
Crossfire 
PKAtCW 
Protector Threshold 
Deluxe Invaders 
Galactic Chase 
Galactic Chase 
Race In Space 
Race In Space 
Space Chase 
Space Chase 
Centipede 
Angle Worms 
Lunar Lander 
Lunar Lanoer 
Jumbo Jet Lander 
Submarine Commander 
a«terb l35:er 
Shooting Gallery 
Shooting Gal'ery 
Shoosmg Aicadc 
Shooting Arcade 
Super Breakout 
OckJjc Racer 
Dodge Racer 
Matchracgr 
Matchracei 
Mouskatiack 
Jawbreaker 
Jawbreaker 
Ghost Humor 
Pac-Man 
Pacific Coast Highway 
Pacific Coast H.gh.v jy 
Chicken 
Chicken 
Tumble Bugs 
Bug Attack 
Bug Attack 
Canyon Climber 
Canyon Climber 
Mountain Shcot 
Haunted Hill 
Haunted Hill 
Time Bomb 
Time Bomb 
Tank Trap 
Tank Trap 
Thunder island 

Home G a m e Programs 
Scram - 1 C 
Basketball 
Cypher 8ewl 
Sunday Goil 
Darts 
Tournament a 8-Ball Pool 
Snooker & Billiards 
Ricochet 
Ricochet 
Computer Chess 
Fast Gammon 
Gomoku 
Gomoku 
Roversi 
Rcvcrj i 
Cribbage & Dominoes 
Poker Solitaire 
Poker Solita rc 

- l £ - 8 K -YG60Q 1 2 9 9 5 
- 1 E - 8 K - Y G 7 0 M £ 2 9 9 5 

I E 8 < YG64U £29 .9 b 
- 1 D - 1 6 K - B Q 6 9 A £ 2 4 5 0 

- 1 E - 8 K - 8 Q 6 3 T £ 2 9 9 5 
- I E - 8 K - B G 5 1 F £29 9 5 
- 1 E - 8 K - 8 G 5 2 G £ 2 9 9 5 
l O 32K 6 G 3 3 L £ 2 7 9 1 

- 1 C - 1 6 < - B G 2 2 Y £ 2 0 6 4 
- 1 D - 3 2 K - B G 2 3 A £20 .54 

I C - 3 2 K - 8 G 2 4 B £21 8 0 
- 1 0 - 3 2 K - B G 2 5 C £ 2 1 : 8 0 

>0 4 0 < 8 G I 8 U £ 2 7 54 
- 1 D - 1 6 K - 8 G 3 4 M £ 2 9 9 5 
- 1 C - I 6 K - 8 G 6 2 S £56 9 5 
- 1 0 J6X BQ61R £ 1 9 9 5 
- 1 C - 1 6 K - 8 Q 3 S Q £ 1 4 9 5 

- 1 0 - 1 6 X - 8 G 2 0 W £ 1 6 9 5 
- 1 C - 1 8 K - 8 G 4 2 V £ 1 0 9S 

- 1 0 - 2 4 K 8 G 4 3 W £ 1 2 . 9 5 
- 1 E - 1 8 K - B Q 7 0 M £29 9 5 

- l C - 8 X - 8 G 5 C e £ 1 0 9 5 
1C-24K S Q 1 8 S £ 1 0 5 5 
1D-24K BG49D £ 1 4 9 5 

Available November 
Available November 

- 1 D - 3 2 K - 8 G 3 5 Q £ 2 2 9 5 
- 1 C - 1 6 < - 8 Q 3 6 P £ 1 4 9 5 
- 1 D - 1 6 K - B G 1 9 V £ 1 6 9 5 
- 1 C - 1 6 K - B G 1 5 R £ 2 4 9 5 

1 0 - 1 6 * BG16S £ 2 4 9 5 
1 E - 8 X - Y G 6 7 X £ 2 4 5 0 

- 1 C - 1 6 K - B G 2 9 G £ 1 9 9 5 
1D-24K 8 G 3 0 H £ 1 9 9 5 

- 1 C - 1 6 K - 8 G 3 I J £ 2 3 9 5 
- 1 0 - 1 6 K - B G 3 2 X £ 2 3 9 5 
- I D 3 2 * 8 Q 7 7 J £ 2 2 9 5 
- 1 C - 1 6 X - B G 1 7 T £ 2 0 6 4 
- I 0 - 3 2 K - 8 Q 2 6 0 £ 2 0 6 4 
- 1 C - I 6 X - 8 G 6 4 U £ 1 9 0 5 

1£ 8X 8 Q 7 1 N £ 2 9 9 5 
- 1 C - I 6 X - 8 G 1 3 P £ 2 4 9 5 
- 1 0 - 1 6 K - 8 G 1 4 Q £24 95 
- I C - 1 6 K - 8 G 2 7 E £21 8 0 
- I D - J 6 K - 8 G 2 8 F £ 2 1 . 8 0 

- 1 D - 2 4 K - B G 4 8 A £ 2 4 9 5 
1C 24K BG36P £ 2 3 9 5 
10 4 0 < S G 3 7 S £23 9 5 

- 1 C - 1 6 K - S G 4 4 X £ 2 4 3 5 
- 1 0 . 1 6 K - 8 G 4 5 Y £ 2 4 9 5 
- 1 C - 1 6 K - B 0 1 2 N £ 1 0 9 5 
-1C-16X BG3SR £ 1 6 9 5 
1 D - 1 6 K - B G 3 9 N £ 1 9 9 5 

- 1 C - 1 6 K - B G 4 0 T £ 1 0 9S 
1 0 - 2 4 K 6 G 4 1 U £ 1 2 9 5 
1C-1CK-YL34M £ 9 9 5 
10 32< YL35Q £12 95 

- 1 C - 1 6 K - 8 0 3 7 S £ 1 0 9 5 

Biackj»ek 1C 8 K - Y G 6 2 S £ 9 9 5 
Harvj man - 1 C - 8 K - Y G 5 4 J £ 9 9 5 
Super Cubes & Tilt - 1 C - 1 6 K - 8 0 4 8 C £14 95 
Mumpty Dumoty & Jack A Jilt 

- 1 C - 1 6 X - B Q 3 8 R £ 1 9 95 
Hajfcory DiCkory Dock & 

Boa Baa 8iack Sheep - 1 C - 1 6 X - 8 0 3 9 M £ 1 9 9 5 
8 r m t h Heritage Jigsaw P u n l c i 

- 2 C - 1 6 X - 8 0 4 0 T £ 1 9 95 
European Scene J i g w w Pu«fes 

- 2 C - 1 6 K - 8 Q 4 1 U £ 1 9 9 5 
Video Easel i t 8K BQ72P £ 2 4 5 0 
Micro Painter 10 48K 8 G 5 6 L £ 2 9 9 5 

Music Programs 
M u j i c Composer 
Movie Themes 

- 1 E - 8 X - Y G 4 8 C £3b 95 
1 C 8 K - B Q 3 4 M £9 95 

Computer languoges 
Assembler 1C 16K YL32K 
Assembler Ed«tor -1E-8K YG68Y 
Macro Assembler 1 D - 3 2 K - 8 Q 7 3 Q 
8asic A * - 1 0 - 4 8 K - 8 0 3 1 J 
Basic A - ft Operating System A -

1 0 4 3 K - 8 Q 3 2 K 
Microsoit Basic 
P.iot (Educator) 
Pilot (Consumer) 
Q S Forth 
Tiny-C 
lnter-L-sp/65 

- 1 0 - 3 2 K - 8 0 7 4 R 
1 E & 2 C - 1 6 K - 8 Q 7 5 S 

- 1 E - 8 K - Y G 6 9 A 
- 1 0 - 2 4 K - Y L 2 9 G 

- 1 D - 4 3 K - 8 G 6 2 S 
! D - 4 8 < - 8 G 6 1 f t 

Utilities 
Programming Aids Package 1 

- 1 C - 1 6 K - B G 6 0 Q 
6 5 0 2 OitMSe.-n&lor 
6 5 0 2 Disassembler 
Atar i World 
3 0 Super graphic? 
3 0 Supergraphics 
File lt 2 
Fiiemanager 8 0 0 
K-DOS 
Disk Manager 
Orjk Deiect ive 
Operating System A-
Telelink 
The Next Step 

-1C-8X-YL3CH 
- 1 D - 8 X - Y L 3 1 J 

1 0 4CK B 0 2 7 E 
- 1 C - 4 0 K - B Q 2 9 G 
- I D - 4 C K - 8 0 2 8 F 

I 0 - 4 S K - 8 G 1 C L 
1 0 40K BG59P 
1 D - 3 2 K - 8 0 7 6 H 

- 1 D - 3 2 K - B G 5 S N 
1 0 - I 6 K - 8 G 5 7 M 
1 D - 3 2 K - B Q 3 0 H 
- 1 E - 8 K - Y G 5 9 P 

- 1 D - 3 2 K - B G 6 4 U 

- 1 6 / 2 4 K - Y G 5 S N 
1E-8K-YG61R 

1C 16K 8 Q 2 0 W 
- 1 C - 1 C X - B 0 1 3 ? 
-1C-16 .K-BQ42V 
- I C - 1 6 X - 8 Q 4 5 Y 
1 C - 1 6 K - B 0 4 4 X 

- 1 C - 1 $ K - 8 G 4 7 8 
- 1 D - 3 2 K - 8 G 4 8 C 

• l £ 8 < YG63T 
-1C-SX-YL33L 

- 1 C - 1 6 K - 8 0 1 8 U 
- 1 0 - 1 6 K 8 G 5 5 K 
- 1 C - 1 6 K - S Q 1 9 V 
- 1 D - 1 6 K - 8 G 5 4 J 
•1 C - l 6 K - 8 Q 4 3 W 

1 C - I 6 < B 0 1 7 7 
- 1 D - 1 6 K - 8 G 5 3 H 

£17 .S0 
£ 2 4 5 0 
£ 2 9 5 0 
£ 1 0 9 5 
£ 1 9 9 5 
£ 1 9 9 5 
£ 1 9 9 5 
£ 1 4 9 5 
£ 1 4 9 5 
£ 2 4 SO 
£ 1 6 9 5 
£ 1 4 9 5 
£ 1 9 9 5 
£ 1 4 9 5 
£ 1 3 9 5 
£ 1 4 9 5 
£ 1 0 9 5 
£14 9 5 

Books 
Master Memory Map 
De Ro Atari 
Operating System User's M a n u a l 

& Hardware M a n u a l 
Atari 884IC-Learning 8y US.ng 
Games For The Atari 
Atari 8asic 
At»ri Sound & Graphics 
Your Atari Computer 
6 5 0 2 AssemWy Language Subroutines 

-WAOSP 
Advanced 6 5 0 2 Intcrfac-ng 
Beyond Games (6502) 
Computers For People 
Analog The Magai ino For Atari 

(6 issues) Annual Subtcrjpt.oo 

X H 5 7 M 
- W G 5 6 L 

-VVA46A 
- W G 5 5 K 
- W A 4 7 B 
- W G 0 5 F 
- V / A 3 9 N 

WA40T 

- W A 4 1 U 
- W A 4 5 Y 
WAOCA 

£ 1 9 9 5 
£ 3 9 9 5 
£ 5 9 95 
£ 4 9 9S 

£ 9 9 5 0 
£ 5 9 9 5 
£ 7 9 9 5 
£ 5 4 0 0 
£49 .9S 
£ 6 4 9 5 
£ 8 7 0 0 

£ 9 95 
£ 9 95 

£ 1 2 9 5 
£ 4 3 95 
£ 2 9 95 
£ 2 9 95 
£ 3 4 35 
£ 7 2 8 0 
£ 4 9 9 6 
£ 2 1 8 0 
£24 .95 
£ 4 9 9 5 
£21 5 0 
£ 2 7 S4 

£4 0 0 
£ 1 6 9 5 

£ 1 6 9 5 
£ 5 2 4 
£ 4 4 5 
£680 
£ 8 2 5 

£ 1 3 4 5 

£ 1 2 4 5 
£11 4 5 
£ 1 3 0 0 

£ 8 2 5 

G G 2 4 8 £ 9 CO 

Send sae n o w for our new software leaflet w i th 
detail* of all the above programs 
Order A s X H 5 2 G - Issue 3 . 

Koy: C • Cassette D • Disk E • Cartridge 
2C - 2 Cassettes etc 8X. ! 6K shows minimum 
memory requirement 

Note Order codes s h o w n in brackets. 
Prices correct at t ime of going to press. 
(Errors excluded). 

LOT l | MICROSOFT BASIC f l MUSIC COMPOSER 

ASSfMBUR EDITOR 

VIC20 COLOUR COMPUTER 
Hardware 
VJC20 Console 
C2N Cassette Un.| 
VIC Printer 
VIC OrSk Drive 
3K R A M Cartridge 
8K R A M Cartridge 
I 6* R A M Cartrxlgc 

Joysticks and Paddles 
Smg:c J0ySt>Ck 
Pair of Joysticks 
Le Stick 
Pair of Paddles 

(Af47B> £ 1 6 9 9 9 
IAF48CI £44 9 5 
IAF490 I £ 2 3 0 0 0 
IAF50C) £ 3 9 6 0 0 
(AF51F) £ 2 9 9 5 
(AF52GI £ 4 4 9 5 
(AF53HI £ 7 4 9 5 

(AC53H) £ 7 5 0 
IAC37S) £ 1 3 9 5 
(AC45Y) £ 2 4 9S 
(AC30H) £ 1 3 9 5 

Programming A i d Cartridges 
Super Expander 3K RAM and Hi-ros 

graphics CAC54JI £34 9 5 
Programming A*J Addit^inal commands 

function Xev programming etc tAC55K( £ 3 4 9 5 
Msch.ne Code Monitor (AC56t l £ 3 4 9 5 

Sot tware (all 3K unless stated) 
Introduction to B A S I C Cassettes 
Pari 1 (ACS 
Part 2 (AC5 

G a m e Programs 
Avenger Cartridge (AC59PI 
Star Battle Cartridge ( A C 6 0 0 I 
Super Slot Cartndgo (AC61R) 
Jelly Monsters Cartridge (AC62SI 
Alien Cartridge (AC63T) 
Super Lander Cartridge (AC64U) 
Road Race Cartridge IAC65V) 
Rat Race Cartridge (AC66W) 
8iitr Cassette <AC67X» 
Mole Attack Cartridge (AC85G) 
Atf.cntureland Cartr^igo (AC86T) 
Pirate Cove Cartridge (AC84F) 
MitSKin Impossible Cartridge (AC87UI 
Voodoo Castle Cartridge (AC88V) 
The Count Cartridge 4AC89W) 
Sargon 2 Chess Cartr-dge (AC77JJ 
Gorf Cartridge IAC90X) 
Omega Race Cartridge (AC91Y) 

Simpl.cafc Cassette ••16X1 (AC93BI £ 1 9 9 5 
Vic Stock control Cossotle |«8Kt (AC94C) £ 1 9 9 5 
VIC File D/sk ( *16X) !AC95Dl £ 2 4 9 5 
VIC Writer o.sk C8X) [AC96E1 £ 2 4 9 5 
VIC Writer Cassette 1-8X1 IAC97F) £ 1 9 9 5 

Education |CS£ 5. GC£ 0 Le^el Revision) 
Aii cassette based a * j require at least 6x e«pansion 
memory 

Eng:<sh Language JAC98G) £ 9 9 9 
Mathematics 1 (AC99H) £ 9 9 9 
Motbemat.es 2 (BC00A> £ 9 9 9 
Biology tBCOiB) £9 9 9 
Chemistry |8C02C| £ 9 9 9 
Phy fcs (8C030 ) £ 9 9 9 
Computer Studies (BCOlEl £ 9 9 9 
Geography IBC05FI £ 9 9 9 
History )8CC«Gl £ 9 9 9 
Arithmetic lo- 9 to 11 v w 0>dS (8C07HI £ 9 9 9 
Reading for 9 to 11 year olds (8C08JI £9 9 9 
General Kncrwicdge for 9 to 11 year olds 

(BC09X) £9 9 9 

A n « h c r VIC in The Wal l Cassette 

VIC Parnc Cassette 
Cosmiads Cassette 
8ackgammon Cassette ( -3K) 
V IC-Men Cassette 
V . c Astero-ct Cassette 

B u u n r t i Programs 
S n-plicofC D-Sk (•16X1 

(AC78X) 
(AC79L) 
<AC8C6| 
(AC81C) 
(AC82D) 
(AC83E) 

Sue'ling fo* 9 lo 11 year olds (BC1CU £ 9 99 

£ 1 4 9 5 Homo Programs 
£14 9 5 A'i cassette based and require at least 8K expansion 

memory 
Quizmaster ( 8 C 1 1 M ) £ 9 99 

£ 1 9 9 5 Know Your O w n IQ (BC12N1 £ 9 9 9 
£ 1 9 9 5 Junior 10 (BC13P) £ 9 9 9 
£ 1 9 9 5 K r o w Your O w n Personality ( 8 C 1 4 0 ) £ 9 9 9 
£ 1 9 9 5 The Robert Co«r«er Family M e n u Planner 
£ 1 9 95 ( 8 C I 5 R ) £9 9 9 
£ 1 9 95 VJC Money Manjgor (BC I6S) £ 9 9 9 
£ 1 9 9 5 ViC Road User & Higfiway Code I8C17T) £ 9 9 9 
£ 1 9 . 9 5 Garden Planner ( B C ' 8 U ! £ 9 9 9 

£4 9 9 Interior O p s o n e ' ( 8 C I 9 V ) £9 9 9 
£24 9S 6 8 C ' Ask The Famity' I8C2CW) £9 9 9 
£ 2 4 9 5 BSC Mastermind (8C21XI £9 9 9 
£ 2 4 9 5 Mostermind" additional General Knowledge 
£ 2 4 9 5 Oata 1 IBC22YI £ 2 5 0 
£ 2 4 9 5 Data 2 (BC73A) . '2 5 0 
£ 2 4 9 5 Data 3 (BC248I £2 5 0 
£24 9 5 Data 4 (BC25C) £ 2 5 0 
£ 2 4 9 5 Masterm.nd additional Spcc-aiist Knowledge 
£ 2 4 9 5 Wine & Food (BC2€Ot £2 5 0 

Mus.c IBC27E) £2 5 0 
£ 7 0 0 Sport & Games <BC28t) £ 2 5 0 
£ 7 0 0 F.lms & TV (BC29GI £ 2 5 0 
£ 7 0 0 
£7 0 0 Books About V I C 
£ 7 0 0 Learn Programming on the VIC (V/A 31 J) £ 2 5 0 
£ 7 0 0 ViC Revealed (WA32KI £ 1 0 0 0 

VIC Programmers Re'erence 
Gumr (WA33L) £ 9 9 5 

£ 2 4 95 VIC Graph.es < w A 4 e o £ 1 0 0 0 

Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh, 
Essex. Tel: Southend (0702) 552911 /554155 . 
Demonstrations at our shops NOW. See the computers in action at 
1 5 9 - 1 6 1 King St.. Hammersmith W6. Tel: 0 1 - 7 4 8 0 9 2 6 o 
2 8 4 London Road, Westcliff-on-Sea. Essex. Tel: (0702) 5 5 4 0 0 0 
Lynton Square. Perry Barr, Birmingham: Tel: (021) 356 7292 . 
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ANNOUNCE 
A NEW RANGE OF ZX81 AND SPECTRUM SOFTWARE 

PRODUCTS FOR THE DISCERNING USER 

Amersham Software Ltd exists to provide software for those users who wish to develop the 
full potential of their 2X81 and Spectrum computers in the simplest and most effective way, 
without costly and unreliable hardware changes. 

All AMSOFT products are designed to work using standard Sinclair equipment, but can be used 
to generate software for any other devices as well. The range will include assemblers, relocating 
loaders, compilers, etc. running under a standard monitor system, as well as file handling 
software to allow Basic users to handle data files. 

The first two products are available now: 

A M - Z X M O N a superb machine code Monitor for the ZX81 allows entry, alteration, movement, 
verification and execution of machine code programs. The contents of any location or block of 
locations can be displayed on the screen or printer and user programs can contain breakpoints 
which allow examination or alteration of the Z80 registers and memory. A special feature allows 
individual program sections to be saved and loaded on cassettes, and merged together, providing 
machine code software library facilities. All A M S O F T compilers, etc. will be compatible wi th 
A M - Z X M O N . 

Superb value at £5.75 inc. VAT 

AM-ZXFILE allows the Basic user to create and read back data files to and from cassettes. Users 
can specify the number of records per block written, the block sizes, and the length of the inter-
block gaps. Records can be fixed or variable in length and are created in or transferred to a Basic 
string array. 

Provides the facilities of a large machine at £3.50 inc. VAT 

TO: A M E R S H A M SOFTWARE LTD, LONG ROOF, HERVINES ROAD, SEE US ON STAND 

A M E R S H A M , BUCKS. HP6 5MS. 

Please send me 

and 

• AM-ZXMON 

• AM-ZXFILE 

I enclose my cheque/postal order for £. made payable to Amersham Software Ltd. 

N A M E 

A D D R E S S 
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ftlgb r e s e c t i o n 

• 3 ' U p g r a d e fctt-

• P P N e w «»* 

p r o ^ f a m s i - ' 

e w r t t n 

Monfto-

Light Pen 
A complete program with plug-in light pen that 

will draw on the screen. 
Ideal for games, graphics origination and 

commercial uses. ^^ 
Fabulous value a t £ 3 0 plus 41 p & p. 

Graphics Tablet 
Transfer your technical drawings or designs from I b b i m m m b i ^ ^ ^ ^ ^ ^ 

pad to screen in seconds, and in colour. 1 J S 8 K R c M l P a c k Size 30" square. Simple plug-in memory expansion board. 

Measures distances and areas and moves ^toxsMe for your own programs, 

drawings on screen. _ 
A 1 £He " ' nfffip kd&O 
Only S i m plus vat plus 44.50 p & p. 

a d d r e s s a b l e l o r ^ ^ V A T 

offer 1 2 3 0 , — 

Acorn GP 100A Printer . 

Epson MX80 PT111 Printer New model, dot matrix. 

res. graphics 80 or 132 char's per line 

Printer Cable (parallel). 

Y 0 U R NOVEMBER 
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YOUR LETTERS 
SWISS HELP 

J ^ f uch has been written about 
0 W 1 problems met by ZX-81 owners 

during loading and saving programs. 
I learned the following three rules 
the hard way, after trouble-free 
loading since August 1981: 

First, if the cassette recorder can 
run on batteries as well as the main 
supply, remove the batteries when 
loading/saving with the mains 
electric supply. The batteries cause 
the signal to be very blunt and the 
ZX does not accept them. 

Second, never store your cassettes 
too near the TV set — the TV set has 
a magnet in it! 

Third, use a cassette-tape head-
cleaner regularly. I very nearly lost 
my favourite game because of a dirty 
tape head. The signal gets distorted 
and is incorrectly transmitted. 

I must thank your contributors: 
C J Young for his fantastic Assault 
Craft, June 82, Julian Stradling for 
his addictive Paticnce, August 82 — 
my favourite game almost lost — and 
your third contributor on my list 
Garry Owens for his very clever 
Landscape, September 82. Your 
magazine gives me immense pleasure, 
and I shall definitely renew my order 
next Spring, whether my Spectrum, 
ordered by a pal in England in June, 
is here or not. 

Mrs Dane Kurth-Roioe, 
Busszoil, 

Switzerland. 

6502 ERRORS 
• he listing of my 6502 assembler 
{ in Your Computer September 
issue contained three errors. The 
following lines should read: 
50 IF LEFTS (C$ (F),1) - "B "AND 
LEFT$ <C$(F),3) < > "BIT" THEN...etc. 
2540 IF LEFT$(A$(A),1) = "B"AND 
LEFT$ <A$(A), 3K>"B IT " THEN... etc. 
2500 IF D2 > = 65535 THEN GOSUB 
720: GOTO 1440 
I would also like to point out that 
other commands can easily be added 
to the assembler in the routine from 
line 1410 to line 1640 — for example 
a routine could be added to verify 
tape saves. 

Philip Horton, 
Evesham, 

Worcestershire. 

DISGRUNTLED rwo things annoy me: the attitude 
of schools to the computer they 

choose, and letters to Your Computer 
from owners of Atom or BBC 
machines. 

First the educational authorities' 
attitude. Where is the logic in 
buying a machine such as the Pet at 
around £350 when several cheaper 
machines could be bought for the 
same price? It is obvious that the Pet 
is superior to, say, the ZX-18, But 
the idea of computers in schools is to 
enable as many pupils as possible to 
learn something about computers 
and programming. 

Regrettably the education 
authorities will still plump for 
machines such as the Pet merely 
because they are dearer. The reason 
for this is simply that the schools are 
given a grant for items and if the 
grant isn't spent in one year, then 
next year the estimate of the grant is 
reduced. The simplest, and best, 
way for the pupils, is to allow 
schools to spend the grant on more 
than one machine. 

The superior attitude of Atom and 
BBC owners would appear to be 
based on the fact that they have 
purchased an expensive machine. 
But these machines have a non-
standard language which is therefore 
of little use as far as learning to 
program is concerned. Whilst 
admitting that Atom Basic is very 
fast, it is still too slow for Space 
Invader games. 

G A Bobker, 
Bury, 

Lancashire. 

ZX SNATCHER 

/
wonder low long Mrs Tnatcher 

had to wait for the Spectrum 
that she gave to the Japanese. I 
ordered mine at the end of May, and 
still there is no expected delivery 
date put on my order. So, at least in 
my case, Mr Sinclair cannot even 
fulfill his promise of delivery 12 
weeks after receipt o f the 
confirmation of the order. With the 
prevailing sellers' market, roll on a 
serious competitor to Sinclair 
Research Ltd. 

I hope Mrs Thatcher did not 
receive the computer intended for 
me. 

Gordon Scott, 
Sheffield. 

SAVING GRACE 
fj/hen programs are to be Saved 
J J f J with new or changed data after 
operation, on ZX-81s this routine is 
useful. In the example, the Saving 
part of the program takes place at 
Lines 190 to 210. Line 2 can be 
typed in as it reads — no Loader 
routine is required in this case: 
01 GOTO VAL "100" 
02 REM 11625258550040525053585742 

551100453856005152570053384641 
005042004352550050620055525857 
465142560053583949465645424100 
465100000000115652435760385542 
0 0434649422711 TAN 

100 SLOW 
110 FOR J = 1 TO 159 STEP 2 
120 LET K = USR 16686 
130 LET X$ = CHR$ PEEK (16525 + J ) 

+ CHR$ PEEK (16526 + J ) 
140 PRINT CHR$ VALX$; 
150 NEXT J 
160 PRINT,,, 
170 IF INKEYS- " " THEN GOTO 170 
180 REM SAVE PROGRAM 
190 LET X$ = " " 
200 IF INKEY$ = "S"THEN INPUT X$ 
210 IF X $ > " " THEN SAVE X$ 
220 IF INKEY$ = " STOP " THEN 
STOP 
999 RUN 

To Save, when the program is 
running, press key S. This gives a 
string input, into which a program 
name is entered. The tape recorder 
should then be turned on before 
Newline is pressed. Note that, in 
this case, pressing Stop will Stop the 
program, and any other Control 
Lines can be written in after Line 
220. 

Nick Godicin, 
Eyemouth, 

Berwickshire. 

BBC FREEZE 

/
n my opinion one of the most 
useful facilities on the BBC 

Micro is that while scanning 
through a listing, it is possible to 
freeze the screen by holding down 
Ctrl & Shift at the same time. The 
screen will stay in the same position 
as long as the keys are depressed, 
and Scrolling will continue when 
they are let go. The other tip is 
concerning a fault in the BBC 
machine. A command word like List, 
or New cannot be put into a program 
line, so: 
100 LIST 

would give a Syntax Error message. 
There is, however, a way of getting 
round this, which is as follows: 
100 ON ERROR LIST 
110 ERROR 
This method can also be used for 
New. 

David Machin, 
Longton, 

Stoke-on-Trent. 

ATARI IDEAS 

/
t was interesting to see Graphic 
recall for the Atari in Your 

Computer's October issue, page 93; 
but it requires more explanation. 

First, the program as printed does 
not draw a rectangle, it draws two 
straight lines. The listing here does 
draw a rectangle: 
10 GRAPHICS 8 
15 SETCOLOR 2,2,2:COLOR 1 
20 PLOT 20,20:DRAWTO 200,20: 

DRAWTO 200,150:DRAWTO 
20,150:DRAWTO 20,20 

Note that I have added a Setcolor 
command to provide a red back-
ground. The Color 1 instruction in 
the original program could be 
deleted. In Atari Basic, there's no 
point in using a Color command 
unless you already have a Setcolor 
command. 

Typing Graphics 1000 docs 
indeed reveal the disappeared 
rectangle, though more by accident 
than design. 

The Atari uses a Graphics 
instruction from 0 to 11 to set the 
Screen Mode — colours available 
and resolution. In Modes 0 to 8 
inclusive the straightforward 
Graphics command leaves a four line 
text window at the bottom of the 
screen. Adding 16 to the graphics 
command removes this window. The 
command could be issued as 
GR.8+16, or as GR.24. 

Now, adding 32 ta the graphics 
command removes the text window 
but also protects the Screen RAM, 
where the image is stored, so that it 
is just refreshed. Thus to get the 
effect noticed by Tony Gillctt, you 
just need to use GR.8 + 32. 

With regard to the comments 
about Get, some readers may be 
confused by Com, which Tony 
Gillett uses in his Line, but this only 
means Dim, which is the preferred 
word. In Atari Basic, Get always 
returns a numeric value. However, it 
is not necessary to assign the value to 
a string if a letter is required: Print 
CHRS(A) will often do. For 
example: 

10 OPEN # 1,4,0,"K:":GET 
# 1,A:PRINT CHR$(A):CLOSE 
# 1 

Goodness knows why anyone would 
want to do this. 

However, it is interesting to find 
someone who can tear himself away 
from the world's best computer 
game, Star Raiders, for long enough 
to look at Atari Basic. Maybe some 
more readers will now send in their 
ideas. 

Jack Schofield, 
Sutton, 
Surrey. 

REASSEMBLE rhere are four mistakes in the YC 
October Spectrum assembler 

tables. The corrections are as 
follows: 

Line 1801: 15th item along was: 
" D = M " : this should be " D @ M " ' : 
38th item along was " 7 H G " this 
should read "7HJ" . 
Line 1804: last item was " 0 7 L " 
should be " 0 L 7 " 
Line 1805: 20th item along was 
" 7 X D " : should be " H X D " . 

Chris Lam, 
Redhill, 
Surrey. 

SMALL PRINT 

/
have a little advice for your 
readers to do with software 

adverts, after having been taken for a 
ride by a software house. 

I ordered three games but got back 
two totally different programs. I sent 
the packages back two months ago 
and have only just got my money 
back, after many phone calls and 
letters. 

My first piece of advice is read the 
advert thoroughly, especially small 
print — for example, add 50p for 
postage and packing and 15 percent, 
for VAT. Second, always ring the 
company concerned before ordering 
the program, making sure the 
software is still available and not out 
of circulation. Finally, ask if there is 
a money-back guarantee. 

Mark Wilkinsoti, 
Brighouse, 

Yorkshire. | 
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NEWS 
Microdrives break the £200 price 
barrier for home mass storage 

Home doctor 
needs Vic 
EASTMEAD COMPUTER Systems has 
released six cassettes in a Home 
Doctor series. Each cassette contains 
18 programs which give advice on a 
variety of symptons and health 
topics. Diagnosis is given on most 
complaints. The list of topics leads 
off with abdominal pains, alco-
holism, backache and bad breath. 

The content of these programs has 
been prepared by Dr Vernon Cole-
man, author of a number of books on 
home medicine. 

The cassettes cost £6.75 each or 
£33.95 for all six. They are available 
by mail order for the Vic-20 and 
ZX-81 from Eastmead Computer 
Systems Ltd, Eastmead House, 
Lyon Way, Cambcrlev, Surrey 
GUI6 5E2. 

Fast Spectrum 
16K compiler 
SOFTEK'S COMPILER for t h e 4 8 K 
Spectrum enables Basic programs to 
run up to 10 times faster than 
normal. In contrast to the standard 
Basic interpreter which converts 
Basic to machine code while a 
program is running, a compiler 
produces a machine code version of a 
program prior to run time. 

The compiler takes up around 
16K at the top of RAM. The present 
version can cope with about 80 
percent of Spectrum Basic com-
mands. Compiled code is not quite 
as efficient as tailor-made machine 
code. 

The program is available from 
Softek, 329 Croxted Road, London 
SE24. 

JANUARYS LAUNCH of the Oric 
modem will bring telesoftware and 
electronic mail within the budget of 
home computer owners. The £60 
modem will plug in to Oric's £100 
16K microcomputer which was 
revealed in October's Your 
Computer. 

An autodialler for telephones, and 
Prestel and viewdata facilities can be 
easily added to the modem. Sinclair 
had hoped to be first on the market, 
but his low-cost adaptor for the 
Spectrum will now not be available 
till the spring after Oric and 
Micronct. Oric's Peter Harding says 
"Sinclair will probably copy ours." 

Oric will launch the modem with a 
free dial-a-game service which will 
allow users to download a variety of 
programs at any time of day or night 
under a name which could be tempt-
ing providence. Microcomputing 

A L T H O U G H B U D A P E S T Radio 
Engineering invented the micro-
cassette disc-drive in 1974 the rest of 
the computer world stayed with 5in. 
drives or bigger. Now Sinclair, Sony, 
and Hitachi are all launching micro-
drives in the next few months and 
BATS-NCI is importing the Hun-
garian drive. 

Sinclair's Microdrive appears next 
month, and Sony is selling a 3.5in. 
floppy disc to other computer manu-
facturers which will have twice the 
capacity of traditional 5.25in. discs 
yet costs about £200. Hitachi's 3in. 
disc system will be even faster but 
more expensive. 

Bill Musker of BATS-NCI dis-

covered the MCD1 micro-cassette 
drive by chance on a trip to 
Hungary: " I happened to notice one 
silting on someone's desk". He was 
convinced that the Hungarian drive 
which takes a 3in. floppy-disc pro-
tected by rigid cassette was ideal for 
low-cost micros. 

Now Commodore wants to use the 
drive for the Vic-20. David Briggs, 

head of the hardware support divi-
sion says that Commodore is acting 
as a catalyst between BRE and BMB 
Computers who will be developing 
the system. If tests of the prototypes 
prove favourable Commodore will 
market a twin-drive 300K system 
after Christmas; but Briggs is still 
cautious: "The Hungarian company 
is a totally unknown factor in this 
market." 

Meanwhile Premier Publications 
has already adapted the BATS-
MCD1 for use with the Video Genie 
and UK-101. A Dragon version will 
be available for less than £200 by the 
end of the month from Premier Pub-
lications. Telephone 01-659-7131. 

DIRECT INPUT of images to screen is 
no longer a dream since the release 
of a digital tracer for the Spectrum. 

The RD Laboratories Spectrum 
digitiser consists of an arm which 
you use to trace the picture you want 
displayed on screen, and software 
routines which allow you to change 
colours or shade in pans of the 
display on screen or to save the 
picture as a display file or copy 
direct to a printer. 

At £49.95 the RD Digital Tracer 
could save hours wasted plotting in 
individual points or lines to build up 
complicated pictures. RD's tracer 
will also work on the ZX-81 
although with less spectacular 
results. Details from RD Labor-
atories: telephone 0920-84380. 

Micronet offers 
Prestel for £50 
B R I T I S H T E L E C O M leads a 
consortium hoping to draw 100,000 
micro users into the Prestel network 
by offering adaptors for £50 to £100. 
When it opens on January 1, 1983, 
Micronet 800 will also provide a 
30,000 page database for those 
micros linked to Prestel through the 
telephone system. The subscription 
fee to Micronet will be around £1 a 
week. 

Oh top of the 200,000 pages of 
information already on Prestel, the 
service will include buyer's guides, 
user-group news, a bulletin board, 
magazine features and acfrertising, 
games and prizes, and an electronic 
mail facility. But of greater interest 
to micro users will be the 20,000 
pages of downloadable software, 
some of it free of charge. 

At the same time, Prism Micro-
products will supply Prestel adaptors 
for the ZX-81, the Spcctrum, BBC, 
and later the Vic and the Dragon. 

Painting the Mary Rose made 
easy with Spectrum digital tracer 

Open sesame for diai-a-game and 
electronic mail for £60 from Oric 

already resembles a pantomime, 
complete with wicked uncle, without 
Oric calling this facility Aladdin's 
Cave. 

Peter Harding is enthusiastic 
about sending programs down the 
telephone wires. "Telesoftware is 

going to be the medium of the future 
for software." The combination of 
Oric 1 and the modem will convert a 
television into a receiving station 
which can display pictures and text 
sent by any other Oric owner with a 
phone, for just £160. 

Disabled computer enthusiasts now have their own version of the 
Spectrum. Possum's system allows the handicapped to direct a light scan 
around an indicator panel by using an expanded keyboard or pneumatic 
input to select the computer function they require. Details from Possum 
Controls: telephone 0753-79234. 
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NEWS 

M O S T BBC MICROS to date have been 
supplied with the 0.1 operating 
system which cannot support disc 
drives. Among its other short-
comings is a bug which causes 
occasional problems in saving to 
tape and the inability of the RS-423 
port to receive data. Now Acorn is 
supplying the new 1.2 ROM free of 
charge to owners with the 0.1 system 
in EPROM and also to people who 
buy peripherals which require the 
new ROM. Owners with the 0.1 
system in ROM will have to pay a 
replacement fee of £10. 

Disc drives for the BBC also need 
a disc interface. This will cost £70 
plus up to £15 fee for fitting. 
Acorn's BBC disc drive costs £264 
and has a capacity of 100K. A rather 
cheaper 163K Control Data drive is 
available from Microware, 637 Hol-
loway Road, London N19. Tele-
phone 01-272-6398. 

Sord reveals £100 4K colour micro 
Now SORD, one of Japan's biggest 
computer manufacturers, is joining 
the battle for Britain's home micro 
market. Sord describes the £100 M5 
as a "variety computer" which is 
supposed to be capable of anything 
from "playing intellectual games" to 
"data processing". Software will be 

supplied on cassettes and cartridges. 
The all-singing, all-dancing 

machine will have 4K user RAM 
plus 16K video RAM, and 8K ROM 
with built-in monitor, with full 
colour graphics including 32 types 
of sprites. The Z-80A based M5 is 
about the same size as an Atom with 

a Spectrum-style keyboard. It should 
start appearing in Britain from 
January. 

Plug-in cartridges for the M5 will 
include PIPS, a home version of the 
management package which has 
helped Sord to 20 percent of the 
Japanese market. 

Audiogenic is 
chess Boss 

AUDIOGENIC CLAIMS that Boss, a 
Vic-20 chcss game, has triumphed 
against programs for the Pet, Apple 
and Texas TI-99/4. Boss requires a 
minimum of 8K memory and costs 
£14.99 from Audiogenic, PO Box 88, 
Reading, or from most Commodore 
dealers. 

BBC smashes 
the system 

Epson's £500 portable could be 
the shape of things to come 
EPSON'S PORTABLE computer, the 
HX-20, is the shape of things to 
come. Within a few years portable 
machines will capture at least 40 
percent of the microcomputer 
market, sav the experts. 

For less than £500 the HX-20 

includes a built-in printer, an LCD 
screen and a full-size typewriter key-
board, but weighs under four 
pounds. The use of CMOS circuitry 
allows 50 hours battery operation 
from built-in NiCad batteries which 
can be recharged overnight. Pro-

grams and data can be retained in 
RAM when the power is switched 
off. 

The liquid-crystal display gives 
four lines of 20 characters or 120 by 
32 dot graphics. It can act as a 
window on a larger screen 255 
characters wide. Like the Amber 
2400, which has the same Epson 
mechanism, the dot-matrix printer 
uses an inked ribbon to give 24 
columns on plain paper. 

The 32K ROM containing the 
operating system and Microsoft 
Basic can be expanded to 64K, while 
another 16K RAM can be added to 
the 16K present on board. The com-
partment to the right of the screen 
can take a micro-cassette drive or 
ROM and RAM cartridges. 

RS-232C and serial interfaces 
provide for connections to a Modem, 
disc drive and larger printers. Other 
features include a clock-calendar 
with an alarm and a four-octave 
sound generator. 

Manchester stages bigger and 
better Northern Computer Fair 
FOLLOWING THE SUCCESS o f o u f 
Earls Court show in April Your 
Computer has organised the 
Northern Computer Fair to be held 
at Belle Vue, Manchester on 
November 25-27. Over 38,000 
people, mainly from London and the 
Home Counties, visited Earls Court. 

The Belle Vue show will give 
northern readers an opportunity to 
try out the products of more than 80 
computer companies. The Sinclair 
Village is already fully booked and it 
will be even larger than at Earls 
Court. The latest in machines and 
software will be on show. 

Like a camel the Memic-81 goes a 
long way without refuelling. It 
allows you to store a program for 
up to 10 years and access it almost 
instantly. It uses a CMOS memory 
chip and 10-year life Lithium 
batteries. Loading a program 
requires a couple of Pokes and a 
USR call. A 2K version is priced at 
£28.70, and the 4K version costs 
£34.45 from Cambridge Micro-
electronics, 1 Milton Road, Cam 
bridge CB4 1UY. 
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ZX81. . . SPECTRUM BBC MICRO . . . COLOUR GENIE . . . A T O M . . . V IC 

also for your BBC Micro 

The very first, powerful cmd 
exciting chess game for the 
BBC Micro. One thousand 
levels of play, plus many 
options including setting up 
board for chess problems, 
saving games on tape etc. 
Deals with castling and en 
passant. 

SPACEWARP. 
SPACE PIRATES. 
POLARIS. 
MULTIFILE. 
BACKGAMMON. 
G O L F 
AIRLIFT 
FRUIT MACHINE 

H O T 
j v -

an exciting adventure game 
based on 'Dungeons & Dragons' 

includes graphics and text. 

. . . more mystery 
and excitement on y 
your Spectrum as Eddy therf , 
electrician tries to thwart " 
the ghosts in the j 
mansion with his / S f 

secret light / f * ' * f % 
generator, (from ^ ^ ^ 
the developers of V itt . 
'Spectral Invaders ' )\ also for your BBC Micro (32K) 

SPflCEUJflRP S P E C T R A L INVADERS-£5.00 

VIC Chess 
Another VIC in the wall 
VIC Gammon 
VIC Panic 
VIC Cosmiads 
VIC Asteriods 

ORDER YOURS TODAY! | 
= = = = - - , 

All prices include postage 
COLOUR GENIE programs coming 

1 
soon! 

Please send rne 
I enclose cheque/P.O. for 
OR Please debit my Access 5224 . 
BARCLAYCARD 4929 _ 
Send s.a e. for Free Bug-Byte Catalogue. 
Name 
Address 

Expiry date 

Code 
• Dealers Discount Available 
' ACCESS. BARCLAYCABD ORDERS WELCOME ON 24 hr. 

IANSAPHONE 051 -227 2842, or mail to: 
BUG-BYTE SOFTWARE, 
F R E E P O S T (No stamp xeq.) 

| LIVERPOOL L3 3AB. 

YC. 11.82 
• a m 

VISA 
I ^ H l I 

BUG-BYTE SOFTWARE. FREEPOST (No Stamp :eq.) LIVERPOOL L3 3AB. 

ZX81. . . SPECTRUM . . . BBC MICRO . . . COLOUR GENIE . . . A T O M . . . VIC 

18 YOUR COMPUTER, NOVEMBER 1982 



COMPUTER CLUB 
Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 

Southampton rings the changes 
Each month in 
Southampton the 
Southern Gas 
Computer Club 
meets in the 
Corporation HQ. 
Many members are 
professional 
programmers but 
Paul Bond finds 
they share many of 
the obsessions of 
the home hobbyist 
— from Pac-man 
to computer art. 
I T IS R E W A R D I N G to discover that wc keep 
local user groups abreast of developments even 
on their own doorsteps. This month's lecturc 
on new micros included — thanks to our 
October issue —the MPF-II , which is marketed 
by a Southampton company. Members hope 
that the machine will shortly be demonstrated 
to them. 

Derek Cambray, who gave the talk, is 
systems programming controller for Southern 
Gas — so he is equally at home with an 
IBM-3032 mainframe or "a ZX-81. This might 
lead one to conclude that the club has some 
very highly-qualified members, but it would 
be wrong to assume their activities are mind-
bogglingly esoteric. Although the core of the 
club was formed about six months ago in 
Southern Gas's Data Processing Department, 

the members stress the club is very much for 
the enthusiastic amateur, as well as providing 
light relief for those accustomed to dealing in 
megabytes. Membership has grown steadily to 
include those outside the D P section, and 
younger users were much in evidence during 
our visit. 

The club itself is smiled upon by the higher 
echclons of Southern Gas management, who 
are keen to encourage computer literacy. 
There is no stinting on facilities. Not only are 
excellent coffee and sandwiches provided free 
of charge as well as two rooms, but there is full 
access to all the audio-visual equipment 
belonging to the corporation's publicity and 
training departments. This means excellent 
quality monitors, guaranteed to turn the more 
impecunious computernik red, green and blue 

Local society news 
Computers in the Chilterns 
T H E R E C E N T L Y - F O R M E D Chiltern Computer 
Club caters for enthusiasts from the Dunstable 
and Leighton Buzzard areas. Their meetings 
arc held in the function room of the Five Bells 
pub in Eaton Bray at 7.30 on the second and 
fourth Mondays of each month. Telephone 
Stephen Betts on 0525-220922 for details. 

BBCs in Preston 
P R E S T O N AREA B B C Microcomputer User 
Group is starting a software library and a 
regular newsletter. The library will be run on 
a points system, with one point allocated per 
pound of purchase price. Members' programs 
will be evaluated by the club. Meetings take 
place at Preston Polytechnic in Room F2. For 
derails, contact D Coulter, 8 Briar Grove, 
Ingol, Preston, Lancashire PR2 3UR. 

Dublin micros 
T H E IRISH Amateur Computer Club, recently 
formed, wish to hear from anyone interested 
in personal computing in the Dublin area and 
other parts o f Ireland. Contact Martin 
Stapleton, 48 Seacourt, Clontarf Dublin 3. 
Telephone 331304 or send stamped, addressed 
envelope to Brendan Haligan, 22 Gormore 
Avenue, Finglas South, Dublin 11. 

i 

Hampshire amateurs 
T H E F A R E H A M and Portchester Amateur 
Computer Club have recently organised a 
referral service and users' group for the B B C 
Micro. The group meets at 7.00pm on the 
third Monday o f each month at the 
Portchester Community Centre. Contact: 
Peter Smith, 23 Sandy Close, Petersfield, 
Hampshire. Telephone: 0730-4059, evenings. 

with envy, arc available at every meeting. 
Members are also allowed to use the 

company Pets — an 80-column machine with 
disc drive was running a script Adventure 
game with all the unexpected replies and jokes 
that around 96K can handle. Hardware was 
varied: two Pets, two B B C Model As, one 
Acorn Atom and a Spectrum, which produced 
impressive effects on a gargantuan Sony 
monitor. On the minus side, an unfortunate 
ZX-81 owner spent much o f the evening 
failing to load his chess game. 

One of the committee members, Andrew 
Craddock, had an unusual application for his 
Acorn Atom. A bell-ringing enthusiast, he has 
developed a program which, via a specially-
built synthesiser per ipheral , produces 
soothing xylophonic sounds. Since all bell-
ringing is based on different permutations of 
eight numbers, the Acorn's job is to stand in 
for the seven other rope-pullers — the player 
provides the eighth note, according to which 
style one is playing in. T h e styles are named 
after counties like Yorkshire, Lincolnshire and 
Rutland. Computerised campanology, no less. 

Ian Smith, another committee member, 
produces the club's newsletter — a daunting 
task well-executed, with the aid o f John 
Trippick's impressive artwork. He took on the 
job because he was a member of two other 
micro clubs and, he says " I couldn't 
understand either o f the newsletters". 

Three issues have been produced already 
and are circulated among a membership o f 60. 
For the future, the club's committee which, 
apart from Andrew Craddock, Ian Smith and 
Derek Cambray consists of Charles Dickens, 
Andy Harker and Dave Walker, plans to set 
up an extensive software library, and to 
continue their successful series of lectures on 
individual types of machine. I f you want to 
find out more, contact Andrew Craddock on 
Southampton 824496. • 
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Computer 

full graphics 
> Superb styling 
• Choice of 16K RAM or massive 48K RAM 
• Ergonomic keyboard with 57 moving keys 
% 28 rows x 40 characters high resolution 
t Teletext/viewdata compatable graphics 

\ • 6 octaves of real sound plus Hi-Fi output 
• Centronics printer interface and cassette port 
• Comprehensive user manual 
OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR: 

• ELECTRONIC MAIL # TELESOFTWARE • PRESTEL 
COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER 

FOR HOME: The ORIC-1 is the professional alternative for home computing. 
Superbly styled, the 57 key layout is based upon computers costing many times more 

ffMthan the ORIC, and will help the whole family to learn and understand computing, 
rright from day one. The ORIC incorporates an improved version of Microsoft Basic A 
for ease of programming and use. For the enthusiasts the computer has laser 

zaps, explosions, etc. pre-programmed for games use, with Hi-Fi 

M FOR BUSINESS: The ORIC-1 is the answer to many ^ C ^ ^ j ^ ^ ^ ^ m M 

payroll, accounts, stock-control, and many more systems ^ ^ E ^ p i ^ ^ ^ v J 

• i i r v a d d i t i o n , ^ ' O r a C C O w S 

to book hotels, and flights (and pay for them) and to ^ ^ ^ J ^ ^ ^ ^ ^ M j ^ B a j 
iook at the latest stock-market and share indexes. ^ ^ V M j ^ l K 

In short the ORIC-1 is a must for all businesses 

HOW TO ORDER YOUR ORIC-1: By ph 

incl VAT 
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Today's micros offer tremendous opportunities for 
colour graphics. You do not need to be Salvador Dali to 
conjure up surreal shapes in unnaturally bright colour 
any more. Tim Langdell illustrates graphics for the 
beginner, from simple shapes to 3D rotations. 
HIGH-RESOLUTION Drawing and Plotting is a 
feature of the B B C Model B, the Dragon 32 
and the Z X Spectrum. Although the B B C 
machine has finer definition both the Dragon 
and the Spectrum have such built-in facilities 
as circle drawing. 

Simple plotting 
T h e Spectrum is the easiest to use for simple 

Plotting to the screen. You simply envisage 
the screen as a matrix of dots 256 wide by 176 
high and use a straightforward Plot X , Y 
statement to place a dot in the required 
position. Adding Over 1 to the statement 
removes the dot: 

PLOT OVER 1; X,Y 
On both the B B C and the Dragon you must 
first choose your mode of resolution. T h e 
B B C offers a choice between a 256 by 16 
graphics screen, 256 by 320, or 256 by 640. 

Once the level o f resolution is set, you can 
use Move and Plot to place dots, or pixels, on 
the screen. Move has the form Move X , Y and 
moves the graphics cursor to the position X , Y 
on the screen without drawing anything. Plot 

draws using the following, very simple form: 
PLOT X,Y,K. 

X and Y are the co-ordinates again, but K can 
take one of the following values: 
0 Move relative to last point. 
1 Draw line relative in current foreground — 

INK — colour. 
2 Draw line relative in logical inverse colour. 
3 Draw line relative in current background -

PAPER - colour. 
4 Move to absolute position — same as using 

Move. 
5 Draw line absolute in current foreground 

colour 
6 Draw line absolute in logical inverse colour. 
7 Draw line absolute in current background 

colour. 

Moreover K can have higher values: 16 to 23 
draw the lines as dotted, and 80 to 87 draw 
filled triangles. The B B C has many more o f 
these facilities than the Spectrum. 

T h e Plot command is also used to draw lines 
on the B B C , whereas a separate Draw 
command is used on the Spectrum. This 
allows you to draw between two points defined 
by the last position Plotted and the co-
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ordinates of another point given after the 
Draw keyword: 

DRAW 128.88 
The Dragon does not use Plot, but rather 

Set and Pset depending upon which mode of 
resolution you have chosen. In low resolution 
Set is used and in higher resolution Pset is 
used. Both Set and Pset have similar forms: 
Set (X,Y,C) and Pset (X,Y,C). T h e two co-
ordinates of the point to be plotted are inside 
the brackets followed by a code number for the 
colour of the dot. In B B C Basic this colour is 
set with a GCol command just prior to the 
Plotting, whereas in Spectrum Basic one can 
either set the Ink colour globally or within the 
Plot statement itself, so that the colour is only 
that of the dot: 

PLOT INK 2: 128,34 
Drawing lines on the Dragon is done using 
Line, in the following form: 

LINE (100,100) - (130,135),PSET 
The co-ordinates of the line's starting point 
are put inside the first brackets. The ending 
point is put in the second brackets. The 
statement must then be terminated with PSet. 

The Dragon can also draw a box with these 
co-ordinates by simply adding a B after the 
PSet. Adding BF , moreover, creates a filled 
box at those co-ordinates. 

More complex statement 
The Dragon also has Draw, but this refers to 

a more complex Basic statement. Using Draw 
on the Dragon you can create a whole series of 
dots and lines held within a string. T h e 
following aspects may be included in a Draw 
expression: 

M = Move the draw position 
U = Up 
D = Down 

L = Left 
R = Right 
E = 45° angle 
F = 135° angle 
G = 225° angle 
H =315° angle 
X = Execute as substring and return 
C = Colour 
A = Angle 
S = Scale 
N = No update of Draw position 
B = Blank — no Draw, just Move 

In many ways this range of options is similar 
to the range of values o f K on the B B C 
machine, plus the ability to define Drawing at 
angles to current positions, and scaling a 
graphic up or down. A Draw string might be: 

10 DRAW "BM128,96; E25; F25; G25; H25" 
This draws a square standing on one of its 
corners. 

(continued on page 25) 
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Broader horizons 

f T A Thether your interests lie in 
\/\/business . educational, scientific, 
V V control or games applications, 

this system provides a possibility for 
expansion which is unparalleled in any 
other machine available at present! com-
ments Paul Beverley in the July 1982 
edition of Personal Computer World. 

The BBC Microcomputer can genuinely 
claim to satisfy the needs of novice and 
expert alike. It is a fast, powerful system 
generating high resolution colour graphics 
and which can synthesise music and 
speech. The keyboard uses a conventional 
layout and electric typewriter 'feel! 

You can connect directly* to cassette re-
corder. domestic television, video monitor, 
disc drives, printers (dot matrix and daisy 
wheel) and paddles. Interfaces include 
RS423. inter-operable with RS232C equip-
ment. and Centronics. There is an 8-bit 
user port and 1MHz buffered extension bus 
for a direct link to Prestel and Tteletext 
adaptors and many other expansion units. 
The Econet system allows numerous 
machines to share the use of expensive 
disc dnves and pnnters. 

BASIC is used, but plug-in ROM options 
will allow instant access to other high level 
languages (including Pascal. FORTH and 
LISP) and to word processing software. 

A feature of the BBC Microcomputer which 
has attracted widespread interest is the 
Tube, a design registered by Acom Com-
puters. The Tube is unique to the BBC 
Microcomputer and greatly enhances the 
expandability of the system by providing, 
via a high speed data channel for the addi-
tion of a second processor. A 3MHz 6502 
with 64K of RAM will double processing 
speed; a Z80 extension will make it fully 
CP/M" compatible. 

The BBC Microcomputer is also at the 
heart of a massive computer education 
programme The government has 
recommended it for use in both primary 
and secondary schools. The BBC Computer 
Literacy Project includes two series of 
television programmes on the use and 
applications of computers. 

There are two versions of the computer. 
Model A. at £299. offers 16K of RAM and 
Model B at £399 has 32K of RAM. 

For technical specification and order form, 
send stamped addressed envelope to P.O. 
Box 7. London W3 6XJ and for details of 
your nearest stockist ring 01-200 0200. 

The BBC Microcomputer System 
' • • ^ O / X l «A o TAmrtArnH •roAr. marV IV^H "CP/M is a registered uade mark of Digital Research. 

The BSC Microcomputer is designed, picduced and dis-
tributed in the UK by Acorn Computers Limited 



fcontinued from page 23) 
Both the Dragon and the Spectrum can 

draw circles with a single command; the B B C 
cannot. For the Spectrum, a simple Circle 
X , Y , R is needed, where X and Y are the co-
ordinates o f the circle's centre and R is its 
radius. T h e Dragon's statement is a little more 
complex because it makes allowance for 
drawing ovals and only parts of circles. It has 
the form 

CIRCLE (X,Y),R,C,HW,S,E 
where X and Y are the centre's co-ordinates 
again, R is the radius, C is the codc of the 
colour to be used, H W specifies the height/ 
width ratio, S specifies the starting point o f the 
circle, and lastly E specifies the end point of 
the circle. 

T h e Spectrum attains partial circles and arcs 
by using its Draw command in this manner: 

DRAW X,Y,PI 
This would draw a semi-circle. Spectrum 
owners might like to try this brief program by 
Andrew Glaister: 
PLOT 55,27: DRAW OVER 1; 120,120,591 3*PI 
This single line actually produces quite 
amazing results which are peculiar to 
Spectrum Basic's Over and Circle drawing 
facilities. Over, on the Spectrum, operates 
exclusive Or printing to the screen, and this is 
also available on the B B C machine. 

The Dragon 32 is the only machine of the 
three with a Paint command. This works by 
simply stating the starting point of the 
Painting process, the colour o f the Paint and 
the colour o f the line where the Painting 
should end. 

For those with a Dragon, program D1 uses 
both the Paint and Get/Put features. 

Get and Put are Dragon commands which 
can come in very useful for fast-moving games 
and animation. They Get an area of the screen 
within a box, defined by co-ordinates X and Y, 
and Store the points which make up that box 
in an array. 

This array can then be put back anywhere 
else on the screen. The B B C machine has such 
fast Basic that it can attain similar results by 
simply Plotting or Printing user-defined 
characters on the screen. 

The Spectrum however, has neither the 
Get/Put facility, nor the speed o f the B B C 
machine. In trying to speed up graphics in 
games it is worth trying to put the characters 
into a string on the Spectrum, and then 
Printing the string at progressive positions on 
the screen. 

The alternative on the Spectrum is the Poke 
to the screen, but this can be difficult due to 
the way the screen is mapped. 

The first byte of each character position on 
the first eight rows is Poked first, followed by 
the second byte, and so on until the characters 
in the first eight rows are complete. Then the 
next eight rows are done in the same way, and 
finally the bottom eight rows. 

The Dragon can perform fairly smooth 
graphics using its Get and Put instructions. 
Here, for instance, is a program svnich Gets a 
circle in the upper left-hand corner o f the 
screen and Puts it at intervals across the 
screen, clearing the screen between each Put. 
The fairly smooth motion of the Dragon is 
illustrated in program D2. 

The Spectrum is slower than the other 

machines, and short o f machine code you will 
have to resort to tricks to portray moving 
graphics. 

For instance, i f you have two objects moving 
on the screen at the same time — a laser beam 
or bullet speeding toward a spacecraft for 
instance, then you would be advised to 
determine the speed o f the spacecraft — when 
no firing is occurring — by the length of an 

Program S1. 

5 DIM X(4) : DIM Y<4) 
10 PLOT 128,88 
20 FOR A = 1 TO 4: READ X(A): NEXT A 
30 FOR A = 1 TO 4: READ Y(A): NEXT A 
40 DATA 20,20,-20,-20 
50 DATA 20,0,-20,0 
60 FOR A = 1 TO 4 
70 DRAW X(A),Y(A) 
80 NEXT A 
90 DIM H(4): DIM V(4) 

100 FOR B = 3 TO 50 STEP 5 
110 PLOT 50 + B,88 
120 FOR A = 1 TO 4 
130 LET H(A) = X(ArCOS (PI/B)-Y(A) 

*SIN(PI/B) 
140 LET V(A) = Y(A)*SIN(PI/B) + X(A) 

*COS(PI/B) 

overall delay loop. When the laser is fired, the 
delay loop slowing down the craft should be 
decreased and the travel o f the laser arranged 
to take its place. 

Craft and laser 
Thus the movements of the craft and laser 

would interchange rather than having the craft 
stop every time the laser fires. Even this 
method, though, cannot allowr you to create 
very complex moving games on your 
Spectrum, although you can Poke to the 
screen. 

First define the eight bytes which make up 

the character you are displaying, say, an alien 
created with user-definable graphics. Then 
Poke the first byte into the first location o f the 
display file, 16384, followed by the next byte 
Poked to the location 32*8 bytes further on, 
and so on through all eight bytes. Then Poke 
these locations with zero to wipe the character 
off, and go on to Poke the same eight bytes 
into locations 16385, 16385+ (32*8), and so 

150 NEXT A 
160 FOR A = 1 TO 4 
170 DRAW H(A),V(A) 
180 NEXT A 
190 NEXT B 

Program S2. 

5 OVER 1 
10 PAPER 5: INK1: BORDER1: CLS 
20 LET X1 = RND*255 
30 LET Y1 = RND#175 
40 FOR X = 0 TO 255 STEP 0.8 
50 PLOT X1.Y1: DRAW X~X1, -Y1 
60 PLOT X1,Y1: DRAW X-X1, 175 ~Y1 
70 NEXT X 
80 FOR Y = 0 TO 175 STEP 0.8 
90 PLOT X1.Y1: DRAW ~X1, Y~Y1 

100 PLOT X1.Y1: DRAW 255~X1,Y-Y1 
110 NEXT Y 

on. You will find that this allows you to create 
faster-moving graphics, although your 
character will appear to scroll into and out of 
existence. 

Holding the graphics information in arrays 
can also be recommended for the Spcctrum. 
Using control characters in such strings allows 
creation of very complex figures which would 
otherwise take several lines of Basic. 

The Dragon lets you add either S or R to a 
Draw statement in order to scale the drawing 
up or down, or Rotate it about a given angle. 
You can imagine how useful this is i f you want 

(continued on next page) 
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(continued from previous page) 
a plane to bank toward you and grow in size as 
it does so. 

Neither the B B C nor the Spectrum has these 
facilities but simulating rotation is not too 
difficult. It involves the realisation that, given 
any set of co-ordinates, X and Y the new co-
ordinates will be: 
New X = Old X 'COS a - Y(old) *SIN a 
New Y = Old Y *SIN a + X(old) 'COS a 
where a is the angle you are turning the shape 
through. Program SI is an example written in 
Spectrum Basic but easily translatable to the 
B B C machine. 

Rotating shapes 
This draws a parallelogram in the centre o f 

the screen, then draws various rotations of the 
shape on the left-hand side. Unfortunately, in 
Basic, this routine is rather slow compared to 
the Dragon's built-in features, and not much 
use in games involving motion o f any 
appreciable speed. 

The simplest way to produce impressive 
graphics on the machines is to use some quirk 
of the way the machines does something. T h e 
one-line program for the Spectrum is a very 
good example o f this. Another is the moire 
kind of pattern that one can quite easily obtain 
on any of the three machines using their line-
drawing facilities. Program S2 is a version for 
the Spectrum. A multi-coloured version of this 
can easily-be created by adding Inks to the 
Draw statements. 

Three-dimensional graphics are possible 
quite easily on each of the computers. An 
example for the Spectrum is shown in figure 1 
but almost an identical program could be 
written for the other machines. 

You can try Plotting different functions by 
changing line 60. In this example the function 
is: 

FN A(T) =30*SIN T/12, 
where T = SQR (X*X + Y 'Y) 

You can also vary the resolution of the Plot by 
changing the value of R in line 30. This can be 
anywhere between about 2 and 10. With 
R = 10 the Plot will take about 15 minutes, but 
at resolution 2 it can take several hours. 

Figure 1. Spectrum three-dimensional graphics. 
5 REM 3-D 

10 BORDER 1 
20 FOR X = -100 TO 100 
30 LET R = 10: LET J = 0 : LET K = 1 
40 LET V = R'INT (SQR ((10*4) -X*X)/R) 
50 FOR Y = V TO - V STEP -R 
60 LET Z = INT (80 + 30#SIN ({SQR 

(X*X +Y*Y))/12) -.7*Y) 
70 IFZCJ THEN GOTO-IIO 
80 LET J = Z 
90 PLOT X + 110,Z-15 

100 LET K = 0 
110 NEXT Y: NEXT X 
Figure 2. Rotating ball for BBC. 
ROTATING BALL: 

10 MODE 1 

20 PROCBALL (110,640,572,1) 
30 REM CHANGE ALL COLOURS TO 

BLUE 
40 FOR X = 1 TO 3 
50 VDU 19,X,4;0; 
60 NEXT 
70 A = INKEY (10) 
80 REM ROTATE BALL 
90 FOR X = 1 TO 3 

100 VDU 19,X,7;0; 
110 S = INKEY (10) 
120 VDU 19,X,4;0; 
130 NEXT 
140 GOTO 90 
150 DEFPROCBALL (S%,X%,Y%,C%) 
160 VDU 29,X%;Y%; 
170 MOVE 0,S% 
180 FOR A = 0 TO 20*PI STEP 0.2 
190 SA = SIN(A) 
200 Q% = 1 + (1 + A/(PI*2))MOD 3 
210 GCOL 0,Q% 
220 IF SA<0 THEN GCOL 0 ,4-Q% 
230 X% = S%"SA*COS(A/40) 
240 PLOT 85,X%,S%*COS(A) 

The Dragon Draws rather spiky-looking 
circles in one of its modes, but even this can be 
used to advantage. Program D3 makes a kind 
o f lace pattern. A rather nice spiral cobweb is 
crcatcd by D4. 

The B B C machine has a unique facility in 
that by drawing a series o f curves or lines in a 
variety of colours and changing each o f them, 
in turn, into one other colour, an impression 
of movement can be given. 

250 PLOT 85,X%,0 
260 NEXT 
270 ENDPROC 
Figure 3. Fireworks for BBC. 
FIREWORKS: 
10 MODE 2 
20 FOR G% = 0 TO 20 
30 GCOL 0, RND(7) 
40 PROCelipse (0,500,120 +RND(30), 

600 + RND(200), 
SGN(RND)*(RND(100)),2) 

50 NEXTG% 
60 FOR G% = 0 TO 20 
70 GCOL 0, RND(7) 

80 PROCelipse (0,750,120+ RND(30),200 + 
RND(50),SGN(RND)*(RND(150)),7) 

90 NEXTG% 
100 GOTOI6O 
110 DEF PROCelipse <X%,Y%,L%, 

XR%,YR%,S%) 
120 FOR T% = 0 TO L% STEP S% 
130 PLOT 69,100+ SIN(RAD(T%)) 

*XR% + X%,COS(RAD(T%)) 
*YR% + (Y%-YR%) 

140 NEXTT% 
150 ENDPROC 
160 FOR A % = 900 TO 1000 
170 GCOL 0,7 
180 D =400 + RNDdOOO) 
190 PLOT 69,D,RND (1500) 
200 NEXT 
210 FOR A = 1 TO 1000 
220 GCOL 0,2 
230 PLOT 69,100*SINA,A 
240 NEXT 

BBC 
Combining two ideas in the creative 

graphics package for the B B C by John Cownie 
it is possible to create a ball which appears to 
spin in mid-air. See figure 2. 

In fact, the tfyree colours involved have all 
been designated as blue, and then selected 
colours redesignated as white, and back to blue 
again, in sequence, to give the appearance of 
movement. 

Finally, this month's cover was drawn on 
the BBC. Essentially several partial elipses 
were drawn turning left or right equally 
frequently, see figure 3. 

Line 40 contains all the parameters which 
are passed to the procedure for the large spray 
and line 80 passes the necessary data for the 
smaller spray. Lines 30 and 70, by the way, 
create the random colours involved. i 

DRAGON 
Program D1. 

10 PCLEAR 4 
20 DIM X (25,25) 
30 PMODE 3,1 
40 PCLS 
50 SCREEN 1,1 
60 CIRCLE (128,90),25 
70 PAINT (129,91 ),2,4 
80 PAINT (129,92),3,4 
90 GET (98,85)-(128,105),X,G 

100 PCLS 
110 FOR Y = 1 TO 200 STEP " 1 
120 PUT (Y,85 ~ Y / 5 ) - ( Y + 55,105 ~Y/5), 

V,PSET 
130 NEXT Y 
140 GOTO 140 

Program D2. 
10 PMODE 3,1 
20 PCLS: SCREEN1,1 
30 DIM X(20,20) 
40 CIRCLE (20,20), 10 
50 GET (10,10)-(30,30),X 
60 PCLS 
70 FOR A = 1 TO 500 : NEXT 
80 FOR Y = 10 TO 100 
90 PUT (Y+10, Y + 10) —(Y + 30, Y + 30),X 

100 PCLS : NEXT 
110 GOTO 110 

Program D3. 

10 PMODE 3,1 
20 PCLS: SCREEN 1,1 
30 FOR X 1 TO 240 STEP 10 

40 FOR Y = 1 TO 170 STEP 10 
50 CIRCLE (X,Y),10„1,.3,.8 
60 NEXT X,Y 
70 GOTO 70 

Program D4. 
10 PM0DE4,1;PCLS: SCREEN1,1 
20 X = 1.08: Y = 50 
30 P = 0: Q = 10 
40 Q = X*Q: T = P"Y: P = P + 2 
50 T = P*Y/60 
60 A = Q"COS(T) + 130 : B = Q*SIN(T) +90 
70 LINE -<A,B),PSET 
80 IF A>190 OR A<0 THEN 100 
90 GOTO 40 
100 GOTO 100 
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An illustrated leaflet is sent with ail orders. 
If you require a copy before ordering 
wri te enclosing a first class stamp. 

To: Print n" Plotter Products ( Y ). 19 Borough High Street. London SEI 
Please forward me the following products: 

Z X SPECTRUM JOTTERS @ £9.95 each. 
. . ZX81 JOTTERS© £3.50each. 

. . Z X 8 I PLOTTER FILMS @ £2.25 each. 
-GRAPHICS PROGRAMMING MADE EASY" MANUALS @ £ 1.50 ea 

PACKS OF Z X PRINTER PAPER (5 ROLLS) @ £ 10.95 per pack. 
Z X SPECTRUM DEMO CASSETTES © 60p each. 

PLEASE NOTE ALL PRICES INCLUDE POST. PACKING A N D VAT FOR 
U.K. DELIVERIES (Overseas should add 25% for add.tiona! Surface Mail) 

Remittance enclosed payable to Print'n'Plotter Products. 
Please bill my Access/Barclaycard/Visa/Mastercard N o : -

Name: 

Address: 

V 
Most Pnnt V Ptoit t f products are »vj>)ib!e 'over th« ccvnccr* from the M o w i n g rct i <crv • Spcoi'nt br anch« of 
W H Smith • Buffer M.croShopStrcatham • M<row»rc U<cwc-- • D<m/ tB<x>kv«l<^ j l .o 'dooEC2 • Gcorgci • 
8ookihop Br^tol • A Ho r*pr«t*m«J « U S * C i n j d i j r d South Africa 

Every Print Position 
numbered (704 items) 

Your new ZX Spectrum is literally packed with sophisticated graphics. 
Colour. High resolution. Plot. Draw. Grcle. Border. Ink. Paper Colours. 
User-defined characters to name just a few! 

That's why we have packed the new Spectrum Print 'n' Plotter lotter 
with every facility to exploit your graphics to the full. 

After the first few weeks of "playing" with your computer you will want 
to get down to serious programming and planning in which professional-
looking graphics should play a major part. 

What better way to work it out than with a Print YT Plotter Jotter? 
T h e professional pad 

Print n' Plotter is not just another programming pad. 
Just look at the specifications: 
BIG SIZE 1614" x 11V*". 100 Pages - 50 Print Grids and 50 High 

Resolution Plot Grids. 
Printed on high-quality tracing paper, enabling you to overlay the pages 

for direct co-ordination between PRINT and PLOT or to copy from 
illustrations, maps, charts, photos etc. 

PRINT Grids show all numbered co-ordinates for the 704 screen 
positions, plus INPUT lines. 

PLOT Grids show every numbered co-ordinatc for the 45,056 Pixels! 
Each pad contains 600 user-definable grids for use with the BIN n. POKE 

USR " a " function. 
And the whole thing is fully bound with fly leaf cover and complete with 

a set of seven colour pens! 

T h e s imple w a y to ge t serious 
Spectrum Graphics can become very complex, so before you start to 

program the best way is to work it out on a Print YT Plotter and save all 
those errors! 

Take for instance the common CIRCLE. With a Jotter you can establish 
the exact screen location for the centre in seconds, and it will stop you 
running out of screen because of a too large radius. Working our DRAW is 
similar: pre-determme DRAW lines and PLOT positions before you start. 
With a Jotter you can build-up graphics using every facility with a direct 
co-ordination between each. 

For instance, correct PLOT OVER or PRINT OVER positions will be easy 
with a Jotter. 

See the show for just 60p! 
To demonstrate the graphic possibilities with the SPECTRUM JOTTER 

we have produced a cassette-based Demonstration program for only 6Qp 
(inc VAT and P&P). Why not send for a copy, or order it together with 
your JOTTER? 

Just p a r t of a range of Z X products 
The Spectrum Jotter is. of course, an upgraded version of our popular 

ZX81 Print 'r' Plotter /otter one Film. For ZX8I owners these are available 
by direct mail or through a growing number of retailers and compsnops. 

The ZX81 Jotter is a I CO page Graphics pad that exploits to the full the 
graphics facilities of that micro. ZX81 Film is a matt film version of the 
Jotter which is re-usable and ideal for 'copying' graphics. 

Our manual: "ZX Grophics programming mode eosy" explains everything 
you need to know about using the ZX8 i products, and when used in 
conjunction with the Spectrum cassette will prove to be the definitive 
guide to the subject. 

BIG SIZE 1614" x 11%" (A3) 100 pages. 
Tracing Paper to overlay and copy. 

Every High-Res. Plot Pos i t ion n u m b e r e d 
(45,056 Pixels). 

600 User definable grids per pad. 

INPUT Lines shown on grids, 

seven pens for each computer colour. 

SPECTRUM Demo Program 

And for ZX users (whether Spectrum or ZX81) we still market Printer 
Paper at £ I less than Smdairs! 

Why not write and place your order today? Graphics can be a very 
serious subject . . . Print 'n' Plotter products can make it easier . . and 
better in a hundred ways you never thought possible! 

ZX81 Jofctcr 
ZX81 Rim ZX Printer 

Paper 
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Another day, 
another planet, 
another micro 
— but the Ace 
is so fast that 
even Bill 
Bennett had to 
switch into 
hyperdrive to 
review it. 
T H E J U P I T E R ACE is a radical departure from 
the mainstream of microcomputing, and could 
prove to be the start of a very important new-
trend. Rather than accepting the prevailing 
wisdom, Jupiter Cantab designed the machine 
around the Forth language. In a way, this 
makes the Ace a breakthrough — it is both the 
first mass-produced home computer not to use 
that tired old lady o f micro languages, Basic, 
and is also one o f the fastest micros ever made. 

The speed element is vital; it is more or less 
the justification for using a hitherto arcane 
computer tongue. But speed is not the only-
advantage of Forth, or indeed of the Ace. It 
has that all-important feature; structure. 
Structured programming is definitely the 

"coming thing". It is preferred by both 
educationalists and professional programmers 
alike, and leads me to another fashionable 
computer buzz-word; portability. 

Major differences 
Portability is an important conception in 

microcomputing. Put simply it means the 
ability of one computer to run a program 
written for another, taking the hardware 
differences into account. Forth is highly port-
able. Providing the relevant hardware details, 
such as screen and memory size, are taken into 
account, any program written in Forth should 
run on any Forth system. 

Programming in Forth is so fundamentally 

\ different to programming in Basic 
\ that some people prefer not to 

call Forth software "programs" 
at all. It is important to discard 

all your current ideas about 
programming before you start 

with the language Forth. 
When writing a Basic 

program, it seems quite normal 
to think of the control passing 
through program lines. These 
lines are like rails along which 

the control runs, complete 
with loops and Goto jumps. T h e control path 
is often difficult to follow even in your own, 
short, well-documented programs. Imagine 
trying to sort out someone else's epic and 
rather badly-documented program, which they 
quickly wrote in the middle of the night. This 
just does not happen with Forth, because each 
little section of code is debugged as it is 
written, and the control path does not really 
exist as a concept. 

A Forth system contains a set of words, 
called a kernel in some implementations. On 
the Jupiter Ace they arc referred to as ROM-
words, because they are in the machine's 8 K 
of read-only memory. These words act on 
whatever number is on the top of the stack, 
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which is the area o f memory that the system 
plays with. 

The best way to think of a stack is as a pile o f 
plates. These plates are the numbers. Plates 
can be added to the top o f the pile at any time, 
but only the one on the top can be worked on. 
This is a much more convenient way o f 
managing the memory than using addresses, 
though with Forth it is still possible to define 
variables and constants. 

Using Forth 
Each word in the ROM-word set can be 

thought o f as a call to a machine-code 
subroutine. Usually any value sent into a 
subroutine is called a "parameter". In Forth 
the relevant parameters are those numbers at 
present on the top o f the stack. For example: 
plus is a Forth word — written + — which 
adds together the two numbers at the top o f 
the system stack, and then puts the resulting 
number in their place. Thus, on the Jupiter, 
when you input 

2 ENTER the screen shows 2 OK 
3 ENTER the screen shows 3 OK 
+ ENTER the screen shows + OK 
. ENTER the screen shows 5 OK 

T h e command " . " prints out whatever is 
currently on the top of the stack. For conven-
ience I will call this "dot " . We can think o f the 
numbers 2 and 3 as parameters sent to the plus 
routine, and the resultant value 5 as the 
parameter sent to the dot routine. 

As soon as a Forth word is entered it is 
obeyed. A number o f words can be entered at a 

time. For example, our example could have 
been input as: 

2 3 + . ENTER 
T h e result 5 is printed immediately at the 
cursor position. It is very important to 
remember to put a space between all Forth 
words or numbers as they are entered. 

Forth really comes into its own when users 
start to define their own words. This is very 
simple to do. New words are formed by com-
bining words already defined, and in some 
cases using numbers which are placed on the 
stack. For example, to write a word that will 
add two numbers together and then print out 
the result, we shall use the name Plus: 

: PLUS + . ; ENTER 
T h e colon at the beginning indicates that a 
new word is being defined. What follows it — 
Plus in this case — is the name of that word. 
We input the + and . to tell the computer that 
these are the Forth words which go to make up 
our word, Plus, and the semi-colon at the end 
closes the definition. 

Once a new word is defined it appears on the 
top o f the vocabulary list. T h e vocabulary 
initially contains the 140 ROM-words, and, 
the top word in the list is Forth. This merely 
indicates that the words below it constitute the 
main vocabulary. T h e Forth word VList 
makes the machine print out a list of all the 
words in the vocabulary, including all the new 
ones. 

It is possible to define the same word twice. 
If, having typed in the word Plus as I des-
cribed you decided that you wanted to change 
it so that the screen cleared first, you would 

have to use the editor. Enter the following: 
EDIT PLUS, 

and up comes the previous definition o f that 
word, laid out thus; 

: PLUS 
+ . 

t 

T h e word C L S — clear screen — would 
need to be added before the word + . This is 
done by moving the cursor to the position 
where the extra word — or words — are to be 
inserted and typing that word in. T h e cursor-
control keys are the 5,6,7 and 8, used in the 
same way as on the ZX-81. 

Once the word has been changed to the 
corrected form, typing Enter now places that 
word in the vocabulary. I f at this stage you 
type VList, you would find that there are two 
versions o f the word Plus in the list. T h e 
computer would always execute the second 
version, leaving the first for dead. This makes 
debugging software incredibly easy because 
an y incorrectly-defined words can be tested as 
they are entered and continually hacked about 
until they reach a correct form. 

Because all previous attempts at the same 
word arc kept in the dictionary, you can return 
to :hcsc at any time. When the definitive 
version of the word has been created, you can 
save memory space by deleting with Replace 
all the intermediate attempts. 

Unlike most implementations o f Forth, the 
Ace has a substantial level of error-checking. 
For example, the stack will not overflow. It is 
also made more powerful by the ability to 

define words without the system crashing. 
However, should you require yet more 

speed than normally available, there is a Fast 
command. This does away with the error-
checking, so it is wise to use it only when a 
program is totally debugged. It takes the 
computer's speed up to about 90 percent of a 
machine-coded program, but it does disable 
the break key. 

At an end-user price of £89.95 , the Jupiter 
Ace is an excellent way o f learning an 
important new computer language. It will 
have a special appeal to those who feel that 
they have now grown out o f their ZX-81s, 
especially as far as Basic programming is 
concerned. It will also be a Godsend to those 
who want the speed and economy of machine 
code but cannot grasp its principles. 

Fast machine 
T h e Jupiter Ace comes in a white plastic 

case, not all that dissimilar in style to the now-
defunct ZX-80's horrible box. It is undoubt-
ably the machine's worst feature, and the cost-
cutting that has been done here could turn out 
to be that ha'porth o f tar that spoilt the ship. 

T h e printing on the case is in a matt-black, 
broken only by a series o f red lines. These red 
lines are obviously the microcomputer world's 
equivalent of the "go-faster" stripes that 

(continued on page 31J 
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How BASICARE build into a 
complete computing p a d u g e . 

P E R I C O N -
p l u g i I n t o 
D R O M f o r t / O , 
C e n t r o n i c s 

D R O M - P r i n t s e t c . 
p l u g s I n t o T 6 K 
RAM for non-
volatile 
s t o r a g e o f 
p r o g r a m s / 
d a t a 

Ifyou're enthusiastic about microcomputing, sooner or later you'll ask 
yourself the question... "where do I go from here?" 

This is particularly true if you own a 
micro with limited expansion and 
hardware peripheral options... like 
the 2X81. 

Nowyour question can 
be answered in three 
short words: 
BASICARE MICRO 
SYSTEMS 

BASICARE are the 
inventors, developers and 
manufacturers of a totally 

unique microcomputing 
upgrade system. 

It's the sort of system 
others have dreamed 
about... a series of 
separate modules that 

perform a whole range of microcomputing functions 
that simply (and firmly) stack together 

Ifyou're confused... don't be. . . you only hawe to think of it in terms of 
the way HI-FI equipment has evolved. 

>bu buy the hardware you want and add to the system! Each module 
may have a separate function or integrate functions. And when you want 
more... you add more! 

In short you can develop a whole range of hardware options that fit 
together to form a complete package... "Computing" in the real sense 
of the word! 
A n d w h a t a p a c k a g e ! 

Apart from it's good looks and stability under working conditions. 
BASICARE MICRO SYSTEMS offers a fantastic range of micro options for 
ZX8I users. 

Of course, such a system needs a starting point from 
which to expand. The heart of BASICARE'S system is a 
unique computer interface which we call PERSONA. 

This one unit simp|y plugs into your 2X8! without 
modification and acts as the "brains" of the whole 
operation. 

Thereafteryou choose how you want to expand 
your micro by simply plugging-in more modules. 

L o o k a t t h e c h o i c e y o u h a v e : 
PERSONA—An interface module to enable an ORGANIC 
MICRO to grow on the ZX8I. 
MIMIMAP - A mcmcwy mapping device to extend the address space of the 
2X81 from 64K byres to 1M fcytes. 
R A M 08 —A lew cost low power memory expandable from 2K to8K. 
R A M 1 6 - 16K Add on memory at remarkably low cost 
R A M 64 - A TRUE 64K Add on memory 
DROM — Uitra fowpewer memory backed by rechargeable batteiy for non-
volatile storage of programs and da*_a. 
TOOLKIT - A module fully socketed to take up to 8K b/tes of utilities in 
EPROM/ROM. 
PERI COW a—A general purpose, user programmable dev.ee providing 24 fjnes 
of input/output 
PERICOISJ b — 24 lines of hea/y duty output to access and control the outside 
VK>rld. "As space is limited to 
PERfCON C—A modufe to drive 80 column printer with DESCRIBE BASICARE 
Centronics type parallel interface. . 
USERFOISJT opt ion - User definable characters available 
for RAVI 08. DROM and TOOLKIT brochure... 

Of course, there's lots more BASICARE Modules 
underdevelopment includingjoysticks, EPRCM 
Programmer. Floppy Disc Contrclierand much more. 

BASICARE is the sort of system that GROWS 
when you grow. . . and remember, when you 
changeyour micro, you will be able to change to 
a PERSONA unit to suityour new equipment! 

I n s h o r t , BASICARE w i l l se rve y o u 
forever.., n o m a t t e r 
h o w b i g y o u w a n t t o g r o w ! 

I SA I * BASICARE M K . R O SYSTEMS a m i a b l e t y fiVut JaTfctyly \ I T * J /» j l o c l y (or j«bcr ' .v i thchcque/ 
PO/Access <y fi*< LA-UUXI NO. Pease ."xJcatecfcxIy your c-.c*i rovjijinnaxs 

I 
/tfdfCSS 

I 
" 1 
- 1 

BASICARE 
MICRO 

f - t w w @ £30.25 CfiOMf2K) & £39.50 
MINIMAP W £ 35.95 [OCX XI i @ £22.20 
RAM8{2KS@ £24.50 P6R1CONA € £27.90 
RAW 16 & £26.75 l«8CON8 ® £33.75 

# £76.25 PERICONC $ £41.75 
Options: USERFONT 9 £8.00, 

AfJrl JK let RAMS to £6.50, All /KU* DRQM & £ 7.50 
All prices include VAT, postage and packing in the 
U.K.(OverseAsallowvat feast 15% for surface mailj. I 

/ > « » "! • • / Kauoctoyio;£*SJC\<£ MICROSYSTEMS JD..Dept Y I 
^ Y S I H V I / 5 O^eri Ccort lorxtoo SE11cr Phcne: 01 -7.JS 6108. 

30 YOUR COMPUTER, NOVEMBER 1982 



I 

(continued from page 28) 
teenage car owners sport to make their old 
Ford Cortinas look a little sleeker. 

T h e truth o f the matter is that the Jupiter is 
very fast. The manufacturer claims that it is 
the fastest microcomputer in this quadrant o f 
the galaxy. This has a lot to do with the 
rapidity o f the Forth language, but some o f the 
credit lias to go to the Z-80A processor which 
nips along at a rate o f knots — 3.25MHz to be 
precise. 

Speed implies heat, but there is not much 
danger o f the Jupiter overheating, or at least a 
sight less danger than some machines, because 
inside that flimsy plastic case is plenty of 
breathing room and what is more, the case is 
better ventilated than that o f the Z X range o f 
computers. 

Internal design 
Sinclair cognoscenti will smile when they 

peer inside the case and see the heatsink. I 
often wonder why they are such odd shapes — 
could it be they were designed by Picasso? 
Comparisons with the Sinclair machines will 
inevitably keep cropping up, because the 
designers of the Ace were, until recently, in 
the employ o f Sinclair Research and so take 
some o f the credit and blame for the Z X 
Spectrum. 

Apart from the gross departure o f choosing 
the Forth language, the design is fairly 
standard. Sinclair owners will find much 
inside the Ace's case that is familiar to them. 

T h e keyboard closely resembles that on the 
ZX-81, both in the number o f keys and their 
layout. But rather than having those horrid 
little squares that you have to struggle to push 
down as you program, the Ace uses a rubbery 
"moving-key" design. Personally I find it is a 
little like shaking a dead man's hand. The keys 
do at least have the advantage of being 
readable — that is, there are none o f the 
Spectrum's red words which you can only 
track down using special spectacles. 

Another small mercy that we can thank 
Jupiter for — or Zeus if you are Greek — is 
that there is no single-keyword entry to 
contcnd with. However, the designers 
probably did not abandon it for any good 
reason, but merely because the infinity o f 
word names available to Forth makes it 
impracticable. 

There are also some significant advances. 
For example, there are both upper and lower-
case letters. It is also possible for the user to 
define his own character set — in fact by doing 
so, some reasonably high-resolution graphics 
arc possible. In this way the graphics of the 
Ace remind me o f a non-colour Spectrum. In 
normal mode there are 32 character positions 
across the display and 24 down. 

In the Plot mode, there is a resolution of 64 
by 48 points — not exactly high resolution. I f 
you are prepared to play about with the 
character definition then this increases to a 
respectable 192 by 256. 

The operation o f the word Plot is like the 
other Forth words. T h e top three numbers on 

CONCLUSIONS 

• The success of the Jupi ter Ace wi l l 
depend on the m a c h i n e - b u y i ng 
pub l i c ' s accep tance o f ano the r 
microcomputer language. 

• T h e m a c h i n e ' s d e v e l o p m e n t is 
certainly a brave gamble on behalf of 
its manufacturers. 

• It wil l be of great interest to scientists, 
those w i th contro l applications, ZX-81 
machine-code fans, educationalists 
and professional programmers w h o 
feel they cannot ignore the language. 

• Home-computer users w h o have 
progressed beyond the beginner 
phase will like the language and the 
price but may balk at the lack of t rue 
high-resolut ion and colour graphics. 

the stack arc the parameters which arc passed 
to a machine-code routine. At the top of the 
stack is a number which describes how the 
point is to be drawn, and the next two give its 
screen location. 

Probably the biggest advantage of the Ace's 
picture quality over the ZX-81 's is that the 
Ace has a rock-steady black screen on which 
any printing appears in white: the ZX-81 does 
the reverse which is not a natural way for a 
computer to behave. 

T h e two machines certainly have a good 
deal in common, apart from the designer. T h e 

review machine did not have a power supply. 
That was no problem because I used the 
Sinclair Research one, which worked 
perfectly. 

T h e user port on the rear of the Ace, closely 
resembles that on the Sinclair machines. It is 
not difficult to justify this as there are not 
really many ways of presenting the Z-80 lines 
at the edge of a board. Any device that 
connects to the rear of a Sinclair computer will 
snugly fit on the back o f the Ace. All that is 
needed is a special cable that unshuffles the 
lines. 

It will probably take a few months at least 
for a budding Forth programmer to need more 
than the 3K o f user R A M that comes as 
standard with the Ace, but should you ever 
require more, the Sinclair 16K R A M pack will 
fit the bill. 

Forth was originally designed as a control 
language, and the Jupiter Ace makes a fine 
control computer. In fact, this may become its 
eventual role. There are two words, In and 
Out for controlling the data lines. Put the Ace 
together with any of the available add-on 
hardware designed for the Sinclair, and you 
have a powerful control system. 

The way forward 
Other features available on the Ace include a 

speaker, which can operate right across the 
audio range. But, like the Spectum's, it is very 
quiet. It is controlled by the ROM-word Beep, 
and can be manipulated very easily by the 
language. Again, Forth is ideal for this kind of 
programming, and musical sequences are 
among the easiest things to write on the Ace. 

There is also a quartz timer, which doubles 
as the system clock. This can be accessed from 
Forth and has a number of possible 
applications. T h e timer sorts a number in four 
bytes,from 15403 to 15406. These can be 
extracted by use of the fetch word, written as 
(a). I expect the most common use for such a 
facility will be in the timing of responses and 
in the generation o f random numbers. Here is 
a very crude random-number generator: 

: RAND 15403 ; 

Perhaps the way forward for the Ace is best 
indicated by the other port at the back of the 
machine. It takes the video lines out from the 
main card. Eventually it will be used for a 
colour video generator. 
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HARD COPY FOR /V 
control codes can be passed to the printer by 
control keys — rather than in a Print or V D U 
statement. 

Since the code for ZX-81 characters is not 
standard and the Amber only accepts ASCII 
code there are problems in using this printer 
with the ZX-81. Amber's ZX-81 interface does 
not accept LList, LPrint or Copy, and the user 
must enter two software routines to send 
single bytes to the printer and convert to 
ASCII. This only allows you to print the 
contents o f a string, not a listing. 

Taking a listing from the Spectrum is 
possible but again you must first enter 
machine code and Basic programs. In view of 
this limitation the Amber cannot at present be 
considered a suitable alternative to the Z X 
printer for Sinclair machines. An adequate 
interface with the necessary software in R O M 
is what is needed. 

But for other machines it fills the same role 
as the Z X Printer with the advantage of being 
considerably more versatile and more econo-
mical to run. Paper rolls are cheaper, costing 
£2.97 for five rolls as compared with £11.25 
for five o f the Sinclair rolls. T h e ribbons 
which cost £1.90 come in an easily-changed 
cartridge and last for around three 88 ft. rolls. 

The facility for indenting carried-over lines 
by one space improves legibility but 24 
columns are rather too few for a really satis-
factory listing. However this drawback is 
compensated for by the clarity o f the print and 
the choice o f four different text sixes. Further 

REVIEW 
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Inexpensive printers for 
home computers were 
comparatively rare until 
recently. Simon Beesley 
takes a hard look at hard 
copy for the BBC Micro, 
Dragon and ZX machines. 
U N T I L R E C E N T L Y the Sinclair Z X Printer was 
unchallenged as the only low-cost printer avail-
able for micros. T h e Vic printer costs £230 
and the cheapest printer for machines with 
RS-232 and Centronics ports is the Seikosha 
GP-100 for around £180. This prints an 
80-column line and has full graphics capability 
but its price would probably be thought pro-
hibitive by most home users. 

T h e Amber 2400 costs £80.44 and can 
compete with the Z X printer on the same 
terms. It can be used on any machine with 
serial RS-232 or parallel Centronics ports. 
These are present on the Dragon, the Atom 
and the B B C . An RS-232 cable for the B B C 
Micro costs £6, parallel cables cost £11.44. 
Amber Controls also supplies an interface and 
cable for the ZX-81 and Spectrum at £21.85 
and for the Vic-20 at £20.81. 

T h e Amber 2400 is a dot-matrix printer 
which uses an inked ribbon on plain paper. It 
gives 24 characters a line in upper or lower 
case at a rate of 0.7 lines a second. 

The cash-registcr-type roll is housed in a 

Below, left to right, an SP-42 printer, an Amber 

rugged and well-finished casing. While sub-
stantially heaver than the Z X printer it is small 
enough — 8cm. by 16cm. by 16cm. — to be 
portable. A line-feed button is the only hard-
ware control. 

The great merit of the Amber 2400 is its 
print quality. On the Z X Printer characters 
are often indistinct. Using a ribbon on plain 
paper, rather than Sinclair's aluminium-coated 
paper, means that the Amber's characters are 
remarkably clear. 

T w o of the six control codes which can be 
sent to the printer select double-width or 
double-height print. Four different character 
sizes can thus be obtained: normal — seven-by-
five dot matrix; bold height — 14-by-five; bold 
width — scvcn-bv-10; bold height and width 
— 14-by-10. The other control codes set the 
graphics mode, indented print format, carriage 
return and cancel previous codes. 

In graphics mode the bit pattern o f each byte 
sent from the computer is printed as a single 
line o f eight dots. With 144 dots per line from 
a width of 18 bytes, detailed graphic printouts 
can be built. Amber's user manual gives two 
programs to print from the screen display on 
the Dragon and the BBC. These are rather 
slow but could probably be improved on. 

T h e commands for listing or printing a 
string differ with the computer used. On the 
Dragon, for example, LList prints a listing, 
while on the B B C VDU 2 enables all output to 
the screen to be also sent to the printer. 

Similarly variable is the extent to which 

2400 and a Model 81 with ZX-81 interface attached. 



1ICROS 
details from Amber Controls Ltd, Central 
Way, Walworth Industrial Estate, Andover, 
Hampshire. Telephone: 0264-65951. 

Dean Electronics supply two Alphacom 
thermal printers with 40-column lines. Like 
the Sinclair printer they use an electric pulse 
from a moving stylus to burn the characters 
from aluminium-coated paper. They take 
4.2in. thermal paper rolls which are 130ft. 
long and cost £1 .30 each. Print speed is two 
lines a second. 

The Model 81 for £108, complete interface 
board and leads, runs on the ZX-81 but will 
also work on the Spectrum when Sinclair 
release the RS-232/Network board. The full 
Sinclair character set including inverse and 
graphic characters is available. 

T h e print quality is not as fine as the 
Amber's but somewhat better than the Sinclair 
Printer's: the blue characters show up more 
distinctly against an off-white background. 

A paper-release lever makes fitting the roll 
relatively simple. There is also a power switch 
and a paper-advance switch. T h e unit 
measures 10.Sin. wide, 7.Sin. deep and 4in. 
high. Compared to the Z X Printer it has a 
reassuringly solid feel to it. 

T h e ZX-81 's printer commands cannot be 
used. Instead it is necessary to make U S R calls 
to machine-code routines provided on an 
EPROxM which is plugged into the interface 
board. These provide three facilities in either 
regular or enhanced mode. You can list, print 
a string, and dump the contents o f the screen 
to the printer. Enhanced mode prints double-
size characters. 

LET Z = USR 8204 
for example, will print a listing in enhanced 
mode. Rather inconveniently, the ZX-81 
needs to be in Fast mode before the printer can 
be used. 

The Z X printer costs £59.95 ; at nearly twice 
the price, the Model 81 will only offer an alter-
native to those who value a far clearer printout 
and the option of enhanced mode. 

T h e SP-42 is a slightly smaller version 
which can run on machines with RS-232 and 
Centronics ports. Dean Electronics also 
provide interface modules for most other 
machines like the Atari, the Pet and the 
T R S - 8 0 . 

Like the Amber, commands to the printer 
are specific to the machine used. 

PRINT # -2 , A$ 
for example will print the string AS from the 
Dragon. 

Control codes provide features like vertical 
tab, line feed and carriage return. Sending the 
character-orientation code indicates which way 
up a character is to be printed — normal or 
upside down. Again, as on the Amber, the 
graphics mode can be set to plot a "bi tmap" . 
T h e printer recognises 95 ASCII characters as 
printable and prints in upper and lower case. 

Dean Electronics are at Glendale Park, 
Fernbank Road, Ascot, Berkshire. Telephone: 
0344-885661. 

THIS IS AN EXAMPLE OF THE PR INT-OUT FROM 
THE DRAGON COMPATIBLE THERMAL PRINTERS 

HIS IS AVAILABLE FROM 
DEAN ELECTRONICS LTD. 
GLENDALE PARK 
FERNBANK ROAD 
ASCOT,BERKS 
THIS IS AN EXAMPLE OF THE PRINT-OUT FROM 
"HE DRAGON COMPATIBLE THERMAL PRINTER,T 

HIS IS AVAILABLE FROM : 
DEAN ELECTRONICS LTD. 
GLENDALE PARK 
FERNBANK ROAD 

Hard copy from the Dean Electronics' SP-42. 

CONCLUSSONS 
• The Amber 2400 costs only £20 more 

than the ZX printer but is considerably 
more versatile. It can interface w i t h 
most popular micros at no extra cost 
other than the price of connect ing 
leads. 

• The use of economical plain paper 
and inked r ibbon makes for a very 
clear pr intout f rom the 2400. 

• T h e Amber benefits f rom the opt ion 
of four di f ferent print sizes and a 
graphic mode; these facilities are easy 
to set through six control codes. 

• The Amber 's only drawback is that 
the w id th of the pr intout — 24 
co lumns — is too narrow for satis-
factory listings. 

• The Dean Electronics Model 81 for the 
ZX-81 costs some £50 more than the 
ZX Printer but gives a better print 
qual i ty. 

• Sending commands to the Dean 
printer is less st ra ight forward than on 
the ZX Printer but it of fers enhanced 
mode as an extra. 

• Like the Amber the SP-42 can inter-
face w i th a wide range of micros but 
at £150 costs substantially more. 

• Print quality is not quite as clear and it 
does not offer as many print sizes. 

• In its favour are a 40 — as opposed to 
a 24 — column line and a faster print-
out . These make it more suitable than 
the Amber for serious applications. 

DOUBLE WIDTH 

Double Height 
Double U i d t h 
arid Height 
LIST110 >230 

110 REM PRINT GRAPHICS 
120 * F X 5 , 1 
138 FOR Y=5?6 TO 0 STE 

P - 4 
140 1 :VDU1:PRINT 

CHR$<A*>; 
150 FOR X = 0 TO 576 S 

TEP 32 
160 A*=0=B*=128 
170 FOR XI = X TO X+12 

3 STEP 4 
180 IF P0INT<X1,Y>=3 T 

HEN A* = A*+B* 
190 B * = 0 . 5 * B * 
200 NEXT X I 
210 VDU1=PRINT CHR$<A* 

220 NEXT X:NEXT Y 
230 R.EM PRINT TEXT 

Amber output. 
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AND THIS IS THE REGULAR TYPE ON THIS 
2X81 COMPATIBLE PRINTER. 
FULL DETAILS ARE ON THE ATTACHED DATA 
SHEET, 

THIS IS 1 EKAHPLE OF THE ENHANCED 
III THIS T M COMPATIBLE PRINTER 

Dean Electronics' Model 81 — sample printout. 
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SPECTRUM - BBC - ZX81 
STARSHIP ENTERPRISE 

Soar through the s tars as a starship commander in this 
exciting new space ship simulation. This new. advanced version 
of Start rek uses the full colour graphics and sound facilities of 
modern micros. Full 3D —Klingon attacks, graphic hyper-warp, 
plus all the normal 'Startrek' features and a whole lot more, 
add up to one of the best games in the galaxy!! 
48K Spectrum £5.95. BBC Micro model 'B' £6 .95 . 

ORBITER 
Fast and furious action is what you get in this amazing 

Defender-style program for the ZX-Spectrum. 
ORBITER is wr i t ten entirely in m / c code and has full arcade 

features, including scanners, reverse, hyper-space, continuous 
scoring and sound effects, plus humanoids. landers, mutants and 
all the other alien nasties. 16K or 48K Spectrum £5.95 . 

GROUND ATTACK 
Survival is the name of the game in this exciting Scramble-

type arcade game for the ZX-Spectrum. 
Your mission is to pilot your spaceship through tor tureous 

caverns while destroying the enemy missile launchers and fuel 
dumps. 

GROUND ATTACK is wr i t ten completely in machine code. 
And has full arcade features including lasers, bombs, explosions, 
continuous scoring and sound effects, plus rockets, fuel dumps 
and airborne aliens. 16K or 48K Spectrum £5.95. 

Any hiring, lending or copying (except backup) of Silversoft 
sof tware is str ict ly forbidden without wr i t ten permission from 
Silversoft. 

GENEROUS DEALER DISCOUNTS AVAILABLE 
Silversoft Ltd. 2 0 Orange Street. LONDON WC2H 7ED. 

KILLER SATELLITE 
A mysterious Black Box has appeared in earths' orbit. You 

have to send your killer satellite to Probe it wi th high energy 
lasers. Amazing 3D colour graphics and sound for the Model B 
only £5 .95 . 

3D CONNECT 4 
An advanced, challenging four in a row game for the BBC 

Micro. Displayed in full 3D-perspective and using the extensive 
colour and sound facilities of the BBC Micro. Model B only £5 .95 . 

NEW! ZX81-COMPILER 
Yes! Now you can wr i te machine code on your ZX81. No more 

messing about with assemblers and disassemblers simply type 
in the BASIC program and the machine does the rest. 
ONLY £5 .95 . 

ZX81 ARCADE ACTION (New low prices) 
MUNCHER Exciting pacman game for the ZX81 £ 4 . 9 5 
ASTEROIDS "Just the thing for asteroid addicts" £ 4 . 9 5 
INVADERS "Probably the best version of INVADERS" £ 3 . 9 5 
ALIEN-DROPOUT Exciting ORIGINAL arcade game £3 .95 
STARTREK YES! you can be a starship commander £ 3 . 9 5 
GRAPHIC GOLF 18 graphically displayed holes £ 3 . 9 5 
SUPERWUMPUS An underground adventure £ 3 . 9 5 
GAMES PACK 1 Fantastic value for money, nearly 50K of 
programs on one cassette! Only £ 3 . 9 5 

I Please ser»d me 

I enclose a cheque/PO lor £ . 

Name 

Address. 

| Sdversoft Ltd. 2 0 Orange Street . LONDON WC2H 7ED YCll I 

r 
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A n d n o w for the big picture. 
TRADER A t r i l ogy o f 16K p rog rammes t h a t 

comb ine t o g ive a n epic 48K graphic adven tu re . A s a 
galactic t rader, y o u dea l w i t h some v e r y bizarre 
customers indeed. W i l l y o u l ive t o te l l t h e tale? ZX81 
£ 10.50. V IC20 £ 18.50 (tape or disc). 

SUBSPACE STRIKER O u r t o p sel l ing, b ig 
screen g raph ic game. W i t h y o u r dead l y A n t i m a t 
to rpedoes, y o u un leash havoc in t h e Federat ion 
spacelanes a n d t r y t o d i ve back t o the safety of 
subspace, fast. ZX81 £5.50. V IC20 £9.50. I6K. 

STARQUEST A v o y a g e of d iscovery a n d 
adven tu re in the cosmos. W i t h the he lp o f y o u r 
o n b o a r d compute r , y o u seek a hab i tab le p lanet amidst 
t h e peri ls o f deep space. ZX81 £5 .50 .VIC20£9.50. 16K. 

ENCOUNTER W o u l d y o u k n o w w h a t t o d o if 
y o u encoun te re d extra-terrestial beings? In this 
adven tu re , y o u are snatched o f f t h e Earth a n d the 
space invaders p l ay Y O U I Z X 81 £5.50.VIC20£9.50 . 16K. 

Z O R Battle o f t h e robots. F ight fo r surv iva l in th is 
act ion-packed st rategy game. Mega jou les o f dest ruct ive 
ene rgy in a futur ist ic due l . ZX81 £5.50. V IC20.£9.50. 16K 

PIXEL POWER A t last it is easy t o create y o u r 
o w n cus tom characters o n t h e 8K plus expande d 
VIC20. A graphics w o r k s h o p packed w i t h useful 
features like Create, A m e n d , Save, V i e w Set. £9.50. 
Refreshes t h e pixels t ha t o the r p rog rammes can ' t reach. 
(See Pixel P o w e r in ac t ion in Trader a n d Subspace Striker) 

HARVESTER Reap y o u r r e w a r d in the 
Boosterspice f ields a r o u n d t h e p lane t Del ta . A cut-
th roa t s t ra tegy game fo r 2 t o 4 p layers for the 
u n e x p a n d e d VIC20. £4.50. 

BR AINSTORM The te lepath ic emissions o f t h e 
f r iend ly Psions can w r e c k a h u m a n bra in. Can y o u get 
ou r th ree space exp lorers across a r iver o f nasty g o o 
w i t h o u t b l o w i n g their minds. U n e x p a n d e d VIC20. £4.50. 

GUITARPIX 1 For the V IC20 o w n e r w h o w a n t s 
t o p lay the gui tar . The first o f a series tha t s h o w s h o w 
t o t u n e the gu i tar a n d demonst ra tes some e lementa ry 
chords. U n e x p a n d e d VIC20. £4.50. 

Send SAE 
fo r more details. PIXEL 

Pixel Productions 39 Ripley Gdns. London SW14 8HF 
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STONECHIP ELECTRONICS 

PRODUCTS FOR VIC-20, SPECTRUM, ZX81 

ZX81 USERS 
THE ZX-PANDA 

UNIQUELY EXPANDABLE 16K R A M 
PACK 

EXPANDABLE INTERNALLY BY PLUG-IN MODULE TO 
FULL 32K 

ATTRACTIVE CUSTOM MADE CASE CONTOURED TO 
REAR OF ZX81 FOR MAXIMUM STABILITY 
COMPACT SIZE. LED POWER INDICATOR 

COMPATIBLE WITH MOST EXPANSION SYSTEMS 
ZX-PANDA 16K EXPANDABLE RAM £25.00 
ZX-PANDA 16K EXPANSION MODULE £19.95 

OR FULL 32K EXPANDED £39.95 

OWNERS 
Fully Assembled, Cased and Guaranteed 

MASSIVE 16K RAM MEMORY 
EXPANSION 

PLUGS DIRECTLY INTO YOUR VIC-20 OR 
MOTHERBOARD 

£39.95 

EXPAND YOUR VIC-20 WITH 

Tandem 
3 + 1 EXPANSION UNIT 

FOR USE WITH MEMORY AND GAMES CARTRIDGES 
MORE THAN 1 UNIT CAN BE USED IN TANDEM TO GIVE 

EVEN MORE EXPANSION 
INCLUDES ROM SOCKET 

PLUGS DIRECTLY INTO YOUR VIC-20 EXPANSION PORT 
ATTRACTIVELY CASED 

£34.95 

ZX SPECTRUM OWNERS 
SPECTRUM ECHO 

MAKE FULL USE OF YOUR SPECTRUM'S SOUND 
FACILITY BY AMPLIFYING IT! ENABLES LOADING AND 

SAVING TO TAPE WITHOUT SWITCHING LEADS 
NO ADDITIONAL POWER SUPPLY REQUIRED 

OTHER FEATURES INCLUDE: 
* TONE AND VOLUME CONTROL 
* AUDIBLE CUEING FACILITY 
* DIN COMPATIBILITY 
* ATTRACTIVELY CASED 

£23.50 

PLEASE SEND ME: 

I enclose £ . 

NAME 

ADDRESS 

YC11 

Send now to: 
STONECHIP ELECTRONICS, 

UNIT 4, HOSKINS PLACE, WATCHETTS RD, CAMBERLEY, 
SURREY. TEL: (0276) 681131 

MAKE CHEQUES OR P.O.'s PAYABLE TO: STONECHIP LTD 

ALL PRODUCTS FULLY ASSEMBLED, TESTED AND GUARANTEED 
ALL PRICES FULLY INCLUSIVE 

ALLOW 28 DAYS DELIVERY 
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Eric Deeson has an entertaining time checking out 
the latest batch of ZX-81 games. 

Missile Command and Fighter. Ii comes with 
nine neat key overlays and an excellent book-
let, whose English puts many U . K . suppliers 
to shame. During the game you must destroy 

MA N Y GALAXIAN ADDICTS will be very happy 
with Artie's version, a short, but satisfying, 
machine-code product. It is not outstandingly 
fast, so that means high scores with the 
owner's name come thick and fast. 

Abersoft's machine-code invaders follows 
the standard routine closely, is adequately 
designed and speedy; surprisingly, though, 
Break is not masked. 

A new Breakout-type arcade game for the 
Z X programmer, Blastout, recently appeared 
on the Planet Software label. T h e control keys 
are Z and X — not a good choice, but the game 
is fast, with a reasonable attempt at making 
Sinclair graphics represent Breakout colours. 

T h e first Z X Phoenix has appeared in the 
guise of Work Force's Winged Avenger. T h e 
copy reviewed was pre-production and it took 
a while to work out which keys to press, but 
this prototype has great promise — look out 
for the real thing. Asteroids is a popular arcade 

SWT. iPBPm . . SWT. » c Br" "JR." . "Br. "JKm" • trtFm 

game which Z X writers are strangely rcticent 
in tackling. Silversoft is one of the few to 
attempt the game. T h e result, Meteor, is a 
trifle pricey at £5 .95 , but is a fully-fledged 
implementation. 

Now for the Pac-Man-style batch. It is hard 
to do justice to them all — there are four close 
copies, plus the unusual Gulp from Campbell 
S y s t e m s . I ts m e n u i n c l u d e s e x c e l l e n t 
instructions, and a choice o f maze and speeds. 
There is only one gulper but one is quite 
enough. T h e four others include Zuckman by 
D J L Software, Zedman by Babtech, Mazeman 
by Abersoft, and Artie's Gobbleman. 

T h e steady flow of Adventures for the 
ZX-81 all have the same basic skeleton: a quest 
for something, barriers to overcome, a track to 
find and fights to fight. Some scroll, as 
opposed to giving the rather dreary standard 

print and display. Non-graphic Adventures are 
now becoming thin on the ground. Even the 
collection o f three from Phipps includes 
simple little map fragments. Although in a 
different league from the fully graphic games, 
I like this cassette — three classic adventure 
scenarios for £5 seems reasonable. 

Well documented 
Sorcery from Saxon Computing, is a well-

documented Adventure set in Arthurian 
Britain. Although I liked it, I found it 
remarkably unpolished in a number o f ways 
and there was one serious bug: on being 
confronted by a cliff-face, I moved east and 
was mysteriously transported into a totally 
different scenario. 

Moving on to look at adventures with 
pictures, I was particularly taken by xWazogs 
from Bug-Byte; the name is a compound o f 
maze and trogs. T h e graphics are impressive, 
consisting o f a two-dimensional maze in which 
you control a running figure, looking for a 
sparkling silver bar. T h e Mazogs are monsters 
patrolling the maze — wonderful black elves 
who have to be seen, with rubbed eyes, to be 
believed. 

Assistance comes in the form of a sword 
with which to clear the way; the maze walls 
also enclose prisoners who can give you 
directions to the treasure. O f course when you 
do find the treasure, you have to escape from 
the maze — and with the treasure you cannot 
carry a sword. 

That particular maze game is certainly a 
hard one to follow, but Doric Computer 
Services' Oracle's Cave is a well-executed, 
t h o u g h s o m e w h a t s l o w , f u l l y - g r a p h i c 
adventure game, for one or two players. There 
is a choice o f quests and the status o f each 
player is continuously displayed. Apart from 
some grammatical lapses and the lack of 
indication o f your current position on map, 
this remains an extremely competent product. 

Scout from Deltasoft, an impressive German 
Z X Software house, is an ingenious mixture o f 

the 27 attackers without running out o f fuel, 
oxygen, ammunition or shields. T h e three-
dimensional graphics and other little tricks 
makes this a game which you will enjoy for a 
long time. 

Several three-dimensional mazes have 
appeared lately. Apart from J K Greye's 
archetypal Monster Maze, Planet Software's 
version is perhaps the most impressive. Excel-
lent graphics mixed with nice touches o f 
humour and a turn o f speed make a worth-
while combination. 

A standard type o f graphic adventure is 
Damsel and the Beast from Bug-Byte. This is 
not one of the company's best — a purely 
Basic product with no written or internal 
instructions and no zip at all. 

Quite the opposite is 3-D Defender from J K 
Greve. T h i s is his fifth Gamestape and it is 
comparable to Monster Maze. T h i s new pro-
duct is just as innovative as standard 
Defender, but your view is from the cockpit 
rather than from the ground. A display o f 
instruments is shown, together with the sky 
and approaching fliers. Key layout is good; 
there is a choice o f keys for each function. 3-D 
Defender demands a lot o f skill. 

Perhaps most original o f all the new graphics 
adventures is Newsoft's T i m e Bandits. T h e 

Suppl iers and addresses Hill, Essex. 3 Downs Avenue, Epsom, 
Code 9 Cases Computer Surrey. 

S imulat ions 14 Langton 18 Planet So f twa re 
Way, London E3. 10 Norton Drive, Eaton, 

1 Aberso f t 7 Maes Afallen, 10 Del tasof t Osterfeldstrasse Norwich. 
Bow Street, Dyfed. 79d, D2000 Hamburg 54. 19 John Prince 29 Brook 

2 Add ic t i ve Games 2676 11 Digi ta l In tegrat ion Avenue, Manchester 19. 
Conniburrow Boulevard, 22 Ash Church Road, 20 Quicksi lva 92 Northern 
Milton Keynes. Ash, Aldershot, Road, Southampton 2, 

3 Aquar ius So f tware Hampshire. Hampshire. 
53 Towncourt Crescent, 12 DJL So f tware 9 Tweed 21 Saxon Comput ing 3 St 
Petts Wood, Kent. Close, Swindon, Catherine's Drive, 

4 Ar t ie So f tware Wiltshire. Leconfield, Humberside. 
396 James Reckitt 13 Doric Computer 22 Richard Shepherd 
Avenue, Hull. Services 17 Claybrook 22 Green Leys, 

5 Babtech 3 Baberton Avenue, Leicester. Maidenhead, Berkshire. 
Mains View, Edinburgh. 14 J K Greye 16 Park Street, 23 Si lversof t 35 Bader Park, 

6 Bobker 29 Chadderton Bath, Avon. Bowerhill, Melksham, 
Drive, Unsworth, Bury, 15 Newso f t 12 Whitebroom Wiltshire. 
Lancashire. Road, Hemel Hempstead, 24 Vor tex So f twa re 

7 Bug-Byte 98-100 The Hertfordshire. 16 Crawford Road, 
Albany, Old Hall Street, 16 Michael Orw in Hatfield, Hertfordshire. 
Liverpool 3. 26 Brownlow Road, 25 Work fo rce 140 Wilsden 

8 Campbel l Systems London NW10. Avenue, Luton, 
15 Rous Road, Buckhurst 17 Phipps Associates Bedfordshire. 
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source o f the idea is obvious from the title; the 
real novelty is in the thoughtful implementa-
tion. On side A you have the chance to practise 
any o f the five sub-games. When you graduate 
to side B , you experience the entire gamut in 
one game. 

Aquarius Software has added another Star 
T r e k to the several that already exist. 
Unoriginal and rather slow — being pure 
Basic — this program is cheap and docs follow 
the well-defined rules. Much more interesting 
is Cosmos from Vortex Software. This is the 
pick o f the company's batch, and a splendid 
machine-coded combat it is. You dart around 
space defending a convoy from alien space-
craft. Controls, once mastered, are good, and 
so are the score displays. 

Remaining in orbit, Richard Shepherd's 
Space Mission provides great competition. 
T h e graphics for this space combat are 
spectacular, and the program shows great 
attention to detail. There are seven skill levels. 

A simulation is a serious gaming product 
which tries to mirror some aspect o f real life 
and perhaps even teach concepts or skills. One 
example o f this is Football Manager from 
Addictive Games. 

Management heavy 
In this you play the role o f a management 

heavy, buying and selling players, borrowing 
money, playing league games and generally 
enjoying the hurly-burly o f screen life. A 
cunning tension-building device is the news-
flash display which keeps you up to date on 
how your team is doing in a match. 

M i c r o c o m p u t e r flight s imulat ions arc 
becoming commonplace. A great one from a 
newcomer to the Z X scene, Digital Integ-
ration, is Fighter Pilot. Partly machine-coded 
and relatively fast, this game allows you to 
choose to practise landings or to attempt a full 
take-off, circuit, landing sequence. All this is 

pure instrument flying — 10 displays to watch 
and eight controls. 

Night Gunner, another cassette from the 
same company, put you in the control seat o f 
a rear gun, with targets weaving around in the 
night sky. 

One company apparently going all out in the 
simulations direction is Cases' Computer 
Simulations. It has two products o f the 
computerised board-game type, Autochef — in 
which you have to build up a fast food empire, 
and Airline — in which you emulate Freddie 
Laker. 

Class of its own 
In a class o f its own is a new Z X chess, from 

Abersoft. Th i s is extremely easy to use, plays 
very well and has seven levels giving black and 
white choice plus offering Copy. It is, in my 
opinion, the first piece o f software to succeed 
in representing chess pieces with Sinclair 
graphics. 

Michael Orwin's Cassettes 3 and 4 each 
have eight reasonably lengthy 16K games for 
£5 . These contain a good blend: Adventure 
games, Invader-style material, serious games 
like Life and less serious ones like Oxo. 
Orwin's own name appears as author for only 
one o f the 16 games — Fungaloids — but it is 
the pick o f the bunch, a cross between 
Defender and TrifFids. 

Richard Shepherd's Bargain Bytes appeared 
in April, claiming to be first o f a series, 
although further collections have been tardy in 

appearing. At £5 for eight 16K programs, each 
recorded once, this seems to be direct competi-
tion for Orwin. T h e games — fine as far as 
they go in stolid, uninspired Basic — are, 
however, hardly novel. There is a Hangman, a 
Mastermind, a Depthcharge, and two Adven-
tures, one undersea, the other underground. 
T h e Adventures are Shepherd's main games 
on this cassette; they follow the usual format 
and tend to be rather slow, but this does not 
seriously detract from Adventure games. 

John Prince has tried to go one better with 
his Astro-Invaders collection, but the Invaders 
:self is r rher strange — it takes a while to 

figure out the controls, which turn out to be a 
trifle slow-acting. Some of the effects are quite 
nice, but there are many better implementa-
tions around. Prince's makeweights on the 
£3 .65 cassette are better, even if not original — 
Grand Prix, Penalty, G o l f and Swat. 

CONCLUSIONS 
• The ZX-81 so f tware market cont inues 

t o be a very d i f f icu l t one. Roughly 
1,000 cassettes are available for this 
machine in Bri tain alone. 

• There is a tendency fo r prices t o fall 
and qual i ty t o rise, but s lowly . 

• Of course, there are some superb ZX 
games a round n o w —• but there is a 
w h o l e load of rubbish r id ing on their 
backs, somet imes even f r o m the same 
suppl iers. Let the buyer beware. | 

Cassette Cost Code Descr ip t ion Assessment 
A B C D E F G H 

Invaders £5 1 Arcade — 5 4 3 4 3 4 1 
Chess £10 1 Full graphic — 5 4 5 5 5 5 3 
Mazeman £5 1 Arcade 2 5 4 3 4 4 4 3 
Football Manager £7.95 2 Simulation 4 5 4 4 4 3 — 4 
Star Trek £3.95 3 Standard 4 5 3 3 3 2 2 2 
Gobbleman POA 4 Pac-Man-style — 3 3 4 4 5 4 3 
ZX Galaxians £3.95 4 Arcade — 5 4 5 5 4 4 4 
Zedman £5.95 5 Plus Invaders — 5 4 3 4 4 4 4 
Venture £5 6 Seven in One 0 5 4 4 3 3 4 5 
Mazogs £10 7 Maze Adventure 4 5 5 4 5 5 5 5 
Damsel & Beast £6.50 7 Adventure — 5 3 1 2 3 1 2 
Gulp! £4 8 Novel Pac-Man 2 5 5 4 5 5 5 5 
Autochef £4.75 9 Simulation 1 5 3 3 2 3 — 3 
Airline £4.75 9 Simulation 1 5 3 3 3 3 — 3 
Scout 1 POA 10 Space fighter 5 5 5 2 4 4 5 4 
Night Gunner £3.45 11 Target 4 5 4 3 4 4 4 4 
Fighter Pilot £3.45 11 Simulation 3 5 4 3 4 4 — 4 
Zackman £5.95 12 Arcade — 3 4 3 3 3 3 3 
Oracle's Cave POA 13 Graphic adventure 3 5 4 4 4 3 4 4 
Defender POA 14 Arcade-type 2 3 5 2 4 4 4 4 
Time Bandits £4.95 15 Complex adventure 1 5 3 3 4 4 4 5 
Cassette 4 £5 16 Eight games 2 4 3 3 4 4 4 3 
Cassette 3 £5 16 Eight games 3 4 3 4 4 3 3 4 
Adventure £5 17 Three of them — 5 4 3 3 3 1 2 
Blastout POA 18 Arcade 1 5 4 3 5 3 4 3 
3-D Maze POA 18 As title — 5 4 4 4 4 4 3 
Astro-invaders £3.65 19 Plus four small games — 5 4 3 2 2 3 1 
Scramble £5.50 20 Defender plus 1 5 4 3 4 5 5 4 
Sorcery £4.35 21 Adventure 2 5 2 3 3 3 — 3 
Space Mission £6 22 Complex, arcade-type — 5 5 5 4 5 5 4 
Bargain Bytes £5 22 Eight programs, 

four games 
4 5 3 4 3 3 2 1 

Asteroid £5.95 23 Arcade — 5 4 4 4 4 3 3 
Cosmos £5.99 24 Graphics, Space — 5 4 4 4 5 4 5 
Winged Avenger £5.95 25 Phoenix — 5 4 3 4 4 4 4 

The assessments in this table range from 0-5 under the following heads: A, documentation; 
B, ease of loading; C, format /screen layout; D, ease of use; E, functional value; F, programming 
quality; G, graphics quality; H, novelty. 

YOUR COMPUTER, NOVEMBER 1982 37 



CLIVE SINCLAIR-
WHATEVER 
NEXT? 
One name is stamped indelibly on 
most British computers — Sinclair. 
Now Meirion Jones finds out 
what else Clive has in store. 
CuvE SINCLAIR epitomises ail that is 
best in British industry — or at least 
people in high places think so. When 
Margaret Thatcher presented the 
Japanese Prime Minister with the 
latest Sinclair machine in front of a 
television audience of hundreds of 
millions, many must have been 
delighted at this demonstration of 
Britain outdoing the Japanese in 
high-technology consumer goods. 

Others who, after four months, 
were still waiting for their 
Spectrums to be delivered or whose 
machines had proved unreliable on 
arrival may have viewed the 
spectacle with less enthusiasm. But 
love him or loathe him, no-one can 
deny Sinclair's pre-eminence in 
silicon Britain or his startling record 
of technological innovation. In the 
early 1970s he produced the world's 
first pocket calculator and followed 
it up with the Black Watch — the 
first to have all its electronics on one 
chip. 

He opened this decade with the 
ZX-80, the first mass-produced 
home computer and soon followed it 
up with the ZX-81 and Spectrum, 
selling 500,000 computers in three 
years. 

Now Clivc Sinclair has become as 
synonymous with computers as 
Hoover is with vacuum cleaners. Yet 
unfortunately Sinclair's ventures 
have not always been as successful as 
expected. His calculator was soon 
overwhelmed by competition from 
the Far East and his digital watch 
had to be withdrawn because of 
unreliability and delivery delays, 
leaving the field clcar for the 
Japanese. 

Partly in response to these 
tribulations he has developed an 
unusual way of working. Despite a 
turnover of £30 million a year and 
rising, he employs just 50 people 
who concentrate on research, 
development and marketing while he 
farms out production of his proven 
inventions: "We're a nexus; we 

keyboard find it very attractive. It's 
not the same as other people's. It's 
our own design, low cost to produce 
but very satisfactory." But even 
Sinclair has to concede that it docs 
not make word processing easy: 
"The keyboard may be a limitation 
but you could put another keyboard 
on it if you were really that 
desperate." 

The success of the Spectrum has 
brought its own problems. 
Hundreds of Sinclair customers have 
written to or telephoned Your 
Computer to complain about delivery 
delays. " T h e y ' r e entit led to 
complain and we don't take it 
lightly. We did get things wrong but 
we've moved heaven and earth to 
correct it — the criticisms are 
justified and we'll make damn sure it 
doesn't happen again." 

What angered customers most was 
Sinclair's failure to give realistic 
delivery dates and the lack of 
information about problems with the 
Spectrum's printed circuit board and 
power pack which have since been 
solved. 

Sinclair prefers to interpret the 
delays as a back-handed compliment 
to the Spectrum. "Yet again, we've 
been amazed by the demand. It's not 
that we don't learn, it's just that this 
time we deliberately didn't advertise 
in the national press to start with in 
order to restrain demand. 

" N o n e t h e l e s s sales o f the 
Spectrum have been just as high as 
with the ZX-81 which we advertised 
nationally despite the fact that it is 
more expensive. In addition we've 
been behind schedule but we're on 
schedule now and catching up 
rapidly." 

Clivc has little time to read micro 
magazines: "There are so many that 
I only have time to glance at them" 
but he had read September's Your 

'They're entitled to 
complain and we 

don't take it lightly' 

Computer interview with Hermann 
Hauser of Acorn with more than 
passing interest. 

Ever since the BBC chose Acorn 
rather than Sinclair to produce the 
BBC Micro, the Cambridge air has 
been suitably blue with allegations 
and counter-allegations between the 
rival firms. Sinclair is particularly 
scathing about Hauser's claims for 
the Electron, Acorn's Spectrum 
challenger due to be launched next 

cause things to happen 
then stand back." With 
customers grumbling 
about deliver}' delays 
and a Japanese computer 
invasion on the cards can 
Clive Sinclair stop history repeating 
itself? 

"That's a long time ago in a 
different business. Several Japanese 
companies have launched personal 
computers and then pulled them 
out. Time and again they have 
failed; they are out because they 
can't get in. We make more 
computers than the whole of Japan. 
As long as our volume is at least as 
high as theirs — and it is a great 
deal higher — I don't see how they 
can compete. They can't do it at a 
low price". 

If the Japanese cannot do it, how 
about Binatone's computer with 
16K colour and sound for £50 to be 

'We make more 
computers 
than Japan' 

launched in January? — "I ' l l believe 
it when I see it. Binatone wouldn't 
know how to design the thing and 
we don't know of anyone in the Far 
East who could do it for them." 

Sinclair's £125 Spectrum- has 
become the standard by which other 
micros arc judged: — "We started 
with the ZX-81, where people 
wanted something extra — a moving-
key keyboard, colour and sound and 
a larger internal memory. The 
Spectrum was a solution to that." 
While the 16K of RAM and quality 
of colour were an instant success, the 
keyboard was criticised for its lack of 
a full-size space bar and for what 
one rival called the "dead-flesh" feel 
of the keys. 

"People who've actually used the 
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Your Computer artist's impression 
of Sinclair's 1983 briefcase com-
puter. The machine will feature 
one or two Microdrives and a flat 
screen. Other likely features 

telephone Modem, 
improved keyboard 

and batten/ 

Flat screen. 

for self-
contained operation. 

Additional ports. 

Microdrive. 

Improved keyboard 
with full-size space bar, 
correctly angled by 
briefcase hinge. 

Son of Spectrum 
insides will feature 
enhanced Sinclair 
Basic. 

month: "The Electron isn't here for 
a start — not expected by them until 
the end of the year — and not by 
anybody wise until next year. It will 
come out a year later than the 
Spectrum and will be way behind it 
in technology. 

"It will have — as Hauser says — 
more RAM, more ROM, more 
ULA, for the simple reason that in 
my view they don't know how to 
produce a machine half as well as we 
do. Ours isn't complex if you mean it 
has fewer chips — but that of course 
is the clever bit about it. It takes 
them 32K of ROM to do the 
interpreter and so on, which we do 
in 16K: they need 32K RAM 
minimum because their display takes 
20K to do exactly the same as our 
display does in SK. It's going to be 
much more expensive to make than 
the Spectrum and it only does the 
same job — in some ways not as well. 

"They were announcing it at the 
same time as we were announcing 
the Spectrum — by the time it does 
appear I'm afraid the competition 
will be so fierce in that sector of the 
market that I think it will be too late. 
Hauscr says that if he does have a 
problem, he just picks up the 
telephone. Well, we don't — we do it 
all in-house." 

Sinclair is no less damming about 
the BBC machine. " I f it wasn't for 
the fact that the BBC for their 

si range reasons allow Acorn to stick 
a BBC logo on their machines I 
don't think they would sell many 
computers. Hauser says it's an 
Apple and Pet competitor. Those 
machines were designed a long time 
ago and the Spectrum far exceeds 
their specification — and so it 
should, it's up to date." 

Hauscr's claim that BBC Basic is 
becoming the standard particularly 
offends Sinclair's sensibilities: 
"Sinclair Basic is the most widely-
used in the world today — by the end 
of this year half the computers 
produced in the world will have our 
Basic on them — if that's not a 
standard what the hell is?" Sinclair 
freely admits that his Basic may not 
be suitable for all applications but 

than restructuring his Basic 
rfS^iieves in "Horses for courses. 
We will offer a whole range of 
languages for the Spectrum." 

Sinclair damns his other compet-
itors with faint praise. "Commodore 
is a very effective company but 
technically way behind. Then again, 
Commodore makes many machines 
we don't have anything to compete 
w i t h . " He does not see 
Commodore's forthcoming Max as a 
threat either: "It 's a games machine, 
that's all." As for the Dragon and 
purpose-built Spectrum-bashers like 
the Oric he will only sav "Wait and 
see". 

Next month Clive Sinclair takes 
the wraps off his most closely 

guarded secret, the Microdrive. I f it 
is half as good a storage system as he 
claims, his competitors have much to 
fear. Until now if you wanted to use 
your machine to handle information 
you could either store the data on 
cassette ana wait for hours when you 
needed it, while the computer found 
the right pieces of tape, or spend a 
small fortune on a 5.25in. disc-drive 

'We have the 
flat screen, we have 

the Microdrive' 

system and do the job properly. 
Now the manufacturers are 

miniaturising the drives to take 3in. 
and 3.5in. discs and bringing prices 
down to size as well. Sony, Hitachi 
and BATS have all produced small 
drives which could be on sale for less 
than £200 by early next year, but 
once again Sinclair upstaged his 
rivals by announcing — last St 
George's Day — that he would release 
a 100K rapid-access storage system, 
the Microdrive, for £50. 

Sinclair's reluctance to release any 
further details since April, together 
with the low price, has fuelled 
speculation that his micro-floppy 
might not be a real disc drive. 
Sinclair will only say "it will do 
exactly the same job as the other 

drives" and he is particularly 
indignant at Hermann Hauser's 
claim that the Microdrive will be 
obsolete before its launch. 

"The micro-floppy is the most 
important thing we're doing and 
contrary to what Hermann Hauscr 
supposes it is actually well in 
advance of the 3in. and 3.5in. 
machines that the Japanese are doing 
and less expensive." As for access 
times: "They're all a sight faster 
than any customer is ever going to 
need, it'll do anything you want it to 
do. "The Japanese ones even for 
large volumes will retail at twice our 
price. I was talking with Adam 
Osborne about this and he wants to 
buy ours even though he can buy 
anywhere in the world". 

Like Sinclair, Osborne was once 
an electronics writer before he started 
building the briefcase computers 
which now carry his name and 
which Sinclair admires. "That 
portability thing makes it very sexy 
but the true virtue of his machine is 
that it's ali in one package. You 
don't have all those cords trailing 
about to plug together." 

It comes as no surprise that 
Osborne is working on a less 
cumbersome successor to his present 
machine incorporating Microdrives. 
Could Sinclair be working on a 
lightweight briefcase machine 
himself? 

He has spent 10 years perfecting 
(continued on page 41) 
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New From Fuller 
FD System for the 

SPECTRUM 
£39*95 

+ £2.50 p & p. 
Professional Keybojrc & Case — 
Th is uni t has the same h igh s tandard as our ZX81 uni t . 
T o u g h A.B.S. Plast ic case enc loses our Keyboard , the S p e c t r u m Pr in ted C i rcu i t Board and 
the Power Supp ly . 
O u r o w n Power supp ly is avai lable:- 9 vol ts D C at 2 amps. 
Ma ins e i ther 110v or 240v A C at £5.95 + 80p. p & p. 

The Keyboard has 42 keys w i t h all the spec t rum func t i ons pr in ted o n t o them, the fu l l t ravel 
key sw i tches have go ld p la ted con tac ts and a guaran teed l i fe of 106 opera t ions . 
I N S T A L L A T I O N - S imp ly unscrew the ZX pr in ted c i rcu i t boa rd f r o m its case and sc rew it 
in to the FD case, p lug in the keyboard and that 's it. No techn ica l k n o w how or so lde r ing 
requi red, the bu i l t uni t is tested a n d comes w i th a m o n e y back guarantee. 
Spectrum Keyboard and Case Kit £33.95 
Our Mo the r Board for the spec t rum has 2 slots at £15.95 or 3 s lots at £19.95, th is uni t a lso 
f ixes ins ide the case, p & p 80p. 

SPECTRUM S O U N D AMPLIFIER £5 .95+ 80p p & p. 
Comp le te w i t h leads, vo l um e con t ro l and loud 
speaker in t o u g h A B S Plast ic case measur ing 
5 " x 3 " x 1" just p lugs in to you r s p e c t r u m M I C 
input . 

£29.95 >1 
+ £2.50 p & p 

First Anniversary Offer 
The FD System is now one year old and Fuller are 
celebrating with this amazing offer on the FD42 
Professional Keyboard and Case. 
Makes an ideal Christmas present to expand the new 
low priced Sinclair ZX81. Or why not buy a new ZX81 
based system directly from us, consisting of ZX81, FD42 
keyboard and case with power supply and reset switch, 
leads and manual £69.95 + £2.50 p & p 
FD42 Keyboard and Case Kit £24.95 + £2.50 p & p 
FD42 Keyboard kit £14.95*80p p & p 

STAR TREK FOR ZX 16K SPECTRUM 
Play this popular adventure game on your Spectrum with ship display and sound 
£5.00 + 50p p & p 

GUARANTEED 14 DAYS DELIVERY FROM RECEIPT OF ORDER, OR CALL TO THE ZX CENTRE, 

Mail to FULLER MICRO SYSTEMS, 
The ZX Cent re , Sweeting Street, Liverpool 2. England, U.K. 
Please Supply:-
Name 
Address 

X w 
H 

fi 

to 

(C 
a 
D 
h 

SAE for more detai ls — Enquir ies: Tel. 051-236 6109 
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Sinclair's 1983 desk-top computer for ICL will 
include 7in. or 9in. flat screen, two Microdrives, 

a telephone and Modem, professional keyboard, user-definable 
keys and Son of Spectrum insides. Your Computer artist's impression. 

(continued from page 39) 
the flat-screen television and now 
has the Microdrive. Both are likely 
to find a place in next year's new 
Sinclair, which will not be called the 
ZX-83. 

"That's a likely product. We have 
the flat-screen technology, we have 
the Microdrive technology. Late 
next year we'll have a machine 
which is not a replacement for 
anything we have now, and which 
will have the display and the drives. 
It is for that reason that I don't think 
our opposition stands a heck of a 
chance — because we can do that and 
nobody else can. Obviously it is 
going to cost a lot more than the 
Spectrum." 

Next year's model should also step 
straight into the era of electronic 
mail. It will incorporate Sinclair's 
telephone Modem which will 
become available as a Spectrum add-
on early next year for about £50. 
"When you're linked to the 
telephone you can send a message 
from one computer to another, so 
you've got electronic mail." 

The Modem will also allow 
Sinclair owners to access databases 
like Prestel and viewdata. Sinclair 
plans to use Prcstcl to sell programs. 
Sinclair owners will be able to 
download games programs from the 
telephone line. "It's a good way to 
sell software, the sort of thing we're 
doing will probably be a great boost 
for Prestel." 

Sinclair seems confident that 
Prestel will at last make the long-
predicted breakthrough, if only 
because he expects hundreds of 
thousands to buy Spectrums and 
Modems. "We won't get our fingers 
burnt at all because we're simply 
offering a facility." Sinclair believes 
that the size of this market may 
encourage others to set up their own 
databases: "Other companies will set 
them up — we're talking to them 
about it now." 

Electronic mail may also extend 
the useful life of the ZX Printer, 
"From time to time you need hard 
copy either for electronic mail or for 
the data you're taking from the Post 
Office viewdata system. That's 
where our printer becomes so 
important." 

He rejects criticisms that the print-
out on narrow aluminised paper 

unsatisfactory: "We're not replacing 
it at all because that printer has the 
unique ability to do graphics very 
rapidly, to print out a complete 
screen of data in 12 seconds. No 
other machine can do that at 
anything remotely like the price." 

Those who want typewriter 
quality print-outs will have to wait 
another year for a solution from 
Sinclair but, in the meantime, next 
month's release of the Sinclair 
RS-232 interface will make it easier 
to find a compatible printer. 

"We are developing a plain-paper 
printer — not before the end of next 
year — but that's a full-size printer 
for letters, stationery, invoices, and 
things like that." 

Sinclair is also working on a desk-
top executive machine for ICL 
which will incorporate many of the 
same ideas. " A couple of 
Microdrives, 7in. or 9 in. flat screen, 
an enhanced version of our Basic, 
ana a telephone which links in." 
Inside the ICL will be an expanded 
Spcctrum and the machines could be 
networked together or communicate 
over the telephone. 

"It will replace the paper that 
moves around at the moment An 
executive can send data to anyone 

'That's what a 
telephone is going 

to look like' 

else in the net, receive messages on 
it, and his mail will come through 
there. It will be arranged so that 
somebody who doesn't know 
anything about computers can use it 

— just get a menu up on screen and 
select. The price will be pretty 
modest because we have the best 
technology — otherwise I C L 
wouldn't be coming to us." 

Tony Baden of Bug-Byte believes 
that every home will have a home 
computer by the end of next year — 
Sinclair is slightly more cautious: 
"We can't make them that fast, but 
there will be millions, because" he 
points to an artist's impression of the 
ICL machine " that ' s what a 
telephone is going to look like one of 
these days. Very few will sit down to 
program them but people will need 
the facilities, like electronic mail, 
that it offers." 

Among the other facilities Sinclair 
expects to offer by 1984 are expert 
systems giving individual tuition to 
children and medical advice to the 
family. Could the Spectrum be 
adapted to do this? "Perhaps the 
Spectrum — certainly son of 
Spectrum. I think the home doctor is 
the application we'll tackle first — 
that's the vital one. We'll get to the 
point where we have expert systems 
linked into teaching, offering infinite 
patience and infinite attention." 

Cynics might suspect that a 
government might use this as an 
excuse to do away with the health 
and education services but Sinclair 
prefers to believe that "It will enable 
us to make better use of a scarce 
resource." 

Sinclair is optimistic about our 
electronic future although he 
acknowledges that millions more 
will be thrown out of work by the 
new technology. "Computers are 
not going to suddenly and radically 
change our lives — they'll gradually 
improve them. The only way in 
which there can be new jobs is by 

hundreds of thousands of people 
starting different sorts of businesses 
— in the service industries, in new 
technology and in the life sciences." 

Sinclair believes that the writing is 
on the wall for the big corporations. 
Small businesses "will replace the 
mcgalithic companies — the vast 
employers of people." Ironically his 
own computers arc made by Timex, 
an American-owned multi-national. 

He believes that the information 
revolution could lead us into a new 
Golden Age of civilisation rivalling 
Augustinian Rome, Louis XIV's 
France or Elizabethan England. 
Hopefully life for the majority of 
people would not be as miserable in 
Clive's Golden Age as it was in the 
societies he admires. 

Renaissance prince he may be, but 
Sinclair resisted the temptation to be 
photographed next to an imitation 

'Enable us to make 
better use of a 

scarce resource' 

Greek statue on the balcony of his 
Chelsea service flat. "No, it's a 
horrible thing". 

In such spare time as he has 
Sinclair is chairman of British 
Mensa, an organisation for people 
with high IQs. He laughs at the idea 
that there is anything sinister about 
the head of the world's largest home-
computer firm also being head of 
Mensa. 

Contrary to popular belief Clive 
Sinclair docs not have square eyes 
with little white squares in the 
bottom left-hand corners. He is a 
keen runner: "I run seven or eight 
miles every morning, clear my head, 
get rid of my hangover, and 
straighten out the day." 

So docs he fear for the fitness of all 
those people pumping programs into 
their Sinclairs through the night? 
Could he find himself facing a 
million lawswuits from ZX owners 
claiming his computers have turned 
them into social hermits who can 
only communicate in machine code? 
"No", Sinclair smiles, "We program 

them so that if they make a 
claim, the machine explodes 

and blows them to bits." 
You have been 

warned. | : 
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GEORGE'S 
BOOKSELLERS SINCE 1847 

COMPUTER BOOK DEPARTMENT 
81 PARK STREET, BRISTOL BS1 5PF 

(Telephone: 0272 276602, extension 42 - ask for Jean Young) 

A BOOKSHOP ADVERTISING IN A COMPUTER MAGAZINE? 
NOT SO STRANGE WHEN YOU KNOW OF 

THE SERVICE WE PROVIDE FOR COMPUTER USERS! 

A stock of about 600 computer book titles on all aspects of computers and computing at 
all levels. 
A comprehensive catalogue (price of £2.00 plus post and packing) containing 
approximately 3,700 titles, any of which can be ordered. 
Software for a variety of computers, including the BBC's own software. 
Computer magazines. 

YOU ARE ALWAYS WELCOME IN A BOOKSHOP 

• l i ^ O J U ^ r ^ 1 
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^IRSTRIKE F°r Th* atari 4oo/so° 
• INTRODUCING THE NEW ARCADE GAME FOR A T A R I COMPUTERS 1 

• SUPERB SCROLLING GRAPHICS WITH D A Z Z L I N G COLOURS • • 100% MACHINE CODE 
PROGRAMME FOR ONE OR TWO PLAYERS '. • MULTIPLE S K I L L LEVELS FIGHT YOUR 
W A Y THROUGH CAVERNS A N D TUNNELS WITH A T T A C K I N G MISSILES FUEL A N D A M M O 
DUMPS TO CONTEND W I T H 1 • A V A I L A B L E NOW: 16K C A S S E T T E ) £ | Q ^ g g p ) u , 5 0 p P & P 

W STOCK ATARI 400/800 
COMPUTERS. 
COMMODORE VIC. 64 
& MAX COMPUTERS. 

MSIOCK ALL ATARI, ACTIVISION, 
PARKER. APOLLO, 
IMAGIC& MATTEL 
CARTRIDGES. 

MS JOCK COMMODORE 
MAX/64/VIC 
SOFTWARE 

caufob 

ŜSF,, 
p f i t f E S J j 

mSJOEK LOTS AND LOTS OF ATARI 
SOFTWARE. E.g. Time Warp, 
Nautilus, Jumbo Jet Pilot, Apple 

Panic, Centipede, Venus Voyager, Slime, Intruder, Alien 
Swarm, Preppie, Pacman, Mathpack, Shamus, Frogger, 
Soccer!, Submarine Commander — plus many, many more 
titles - Call now for our latest batch of detailed brochures I 
We will keep you up to date on all the new software 
releases ! I ! - Upgrade to 32K/48K today I 
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ATARI & COMMODORE 
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M ^ i A MAILORDER 'WranttJ ON ALL PRODUCTS. 
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ATARI 50 Newton St.,Off Piccadilly, Manchester M1 2EA. Tel: 061-236 3083. 
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ZX Spectrum 
NOT THE FIRST... 
JUST THE BEST! 
The Ground Forces have been destroyed 
so the air attack must begin and 
you're in control! 
A Superb Arcade G a m e for the 16k or 48k Spectrum 

a c t ® fQt, 

MS? 

f j g f l l 
rwsr 

z e r o 

IMMEDIATE DELIVERY 
Please send me 
I enc lose cheque/P.O. for 
O R Please debi t my Access No 
Barc laycard No E x p i ry date 
Name 
Address 

Post Code 
Dealers Discount Available 
A C C E S S . B A R C L A Y C A R D O R D E R S W E L C O M E ON 2 4 h r 
A N S A P H O N E 0 2 2 5 - 8 1 0 1 3 2 , or mail t o : 
T I T A N P R O G R A M S . T I T A N H O U S E . fl 
8 3 A S H W O O D R D . . R U D L O E . C O R S H A M , 
W I L T S H I R E . S N 1 3 OLG 

Y C 1 1 

SOFTWARE SUPERMARKET 
YOUR ONE-STOP SHOP FOR THE BEST 

ZX81 PROGRAMS. 
Now you can order the very best ZX81 programs with just one postage stamp. 

From the many tapes available, we've selected the ones that stretch your ZX81. the 
ones you'll want to play again and again. Order now. we'll send them fast 

All games need a ZX81 with 16K Ram 

1. ZUCKMAN "has all the addictive features of the original fast ana interesting 
game" - Sinclair User. The first and still the best ZX81 version. 4 ghosts, trail, energy 
posts, high-score Hall of Fame. All machine-code. £5 95 (DJL). 
2. MAZOGS "Great... a superb concept". PCW. Such good graphics you'll really 
believe you're running through the maze, swerd in hand, killing mazogs. As you get 
better, the game gets harder Very addictive. £8.00 (Bug Byte). 
3. TRADER 'Outstanding graphics... original and entertaining" - Sinclair User. 
Travel around 6 planets as this 48K game loads in 3 x 16K chapters. Starts with 
25-secor.d Test load. Beautiful pictures to show off your ZX81. £10.50 (Pixel). 
4. FROGGER First time on ZX81. A very exciting version of the arcade game. 
Enchanting graphic frogs in their frog-homes. Moving cars, logs, diving turtles, 
alligators - ana watch out for the snake on the bank On-screen scoring, hi-scoie. 
timing. All machine code. £5.95 (DJL). 
5. ALIEN INTRUDER Based on the film Alien'. Pit your wits against the savage 
monster that ate the crew of your starship. Will you make it to the Shuttle? Will the 
Alien, too? "Suitably frightening" - PCW. HIEROGLYPHICS on Side 2, a word game -
"Shrieks of delight from the kids" - PCW £4.95 (Camell). 
6. ASTEROIDS Take your ZX81 where no Sinclair has gone before" - C&VG. "Good 
all-machme code version of the original" - Sinclair User 3 sizes of asteroids attack you. 
left and right turn, fire, thrust and a great swivel action. 10 play levels. On-screen 
scoring and hi-score. £5.95 (Silversoft). 
7. ORACLE'S CAVE Facinating adventure game with helpful graphics. For 1 or 2 
players. Follow your chosen quest but watch out for the monsters: can you keep your 
strength up to meet the oracle? Hours of pleasure. £6 95 (Doric). 
8. THE ZX ARCADE PACK Bnlliant collection of fast-moving arcade games. 
The graphics are excellent, the speed :s incredible... excellent... addictive... better 
than any other..." - ZX Computing. Invaders, Galazians, plus 6 more games, including 
a great 1 or 2 player graphic gunfight. £4.95 (Control Technology). 
9. SUBSPACE STRIKER You are captain of the spaceship Swordfish, lurking in 
hyperspace. waiting to kiil the enemy fleet with your Antimat torpedoes. 
"Some splendid graphics of the various spaceships... especially good destruction 
sequence" - Sinclair User. £5.50 (Pixel). 
10. ZX OTHELLO "Recommended without reserve... a superb opponent" -
Your Computer. The best ana latest (version 3 5) of this classic game makes Reversi as 
challenging as chess. 9 play levels. £6.95 (M of I). 

ORDER NOW - AND WE'LL SEND DETAILS OF HOW TO GET A 
£4.95 PROGRAM OF YOUR CHOICE, ABSOLUTELY FREE! 

Post completed coupon to: 
SOFTWARE SUPERMARKET, 87 Howard's Lane, London SW15 6NZ. 

POST TO: SOFTWARE SUPERMARKET, 87 Howard's lane London SW15 6NZ 
I have a 16K ZX81. Please send me the programs indicated belcw. 
I enclose a cheque/PO for £ made payable to Software Supermarket. 

Name 

Address 

Postcode 

U.K. ADDRESSES ONLY FOREIGN ADDRESSES ADD 20p per £ 

PROGRAM PRICE NUMBER TOTAL PRICE 

1. ZUCKMAN £5.95 

2. MAZOGS £8.00 

3. TRADER £10.50 

4. FROGGER £5.95 

5. ALIEN INTRUDER £4.95 

6. ASTEROIODS £5.95 

7 ORACLE'S CAVE £6.95 

8. ZX ARCADE PACK £4.95 

9. SU3SPACE STRIKER £5.50 

10. ZX OTHELLO £6.95 

Total Price 

SOFTWARE SUPERMARKET (YC2) 
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Can you stay on the road? 
Dirk Lampe's Vic-20 
program tests your skills to 
the limit. 
T H I S P R O G R A M is similar to the popular 
arcade game Nightdriver. T h e aim is to steer a 
racing car along an intricately winding road in 
the dark. But this program also tries to 
increase the competition by allowing more 
than one driver to compete in the race. Each 
driver races after the previous one has 
completed the course, the winner eventually 
being the one to finish in the fastest time. 

This program was written on a Vic-20 
expanded by 3K, and occupies about 4,300 
bytes, but it can be squeezed into an 
unexpanded Vic with some rearrangement. 
Machine-code subroutines are Poked into 
memory locations near the top of the Vic's 
R A M at locations 6000, 6100, 6200 and 6300 
in lines 10 to 190. T h e first subroutine draws 
the left side o f the road, and the second the 
right side. T h e third and fourth erase the left 
and right sides of the road respectively. 

These machine-code programs arc accessed 
in lines 1000 to 1030 using the Vic Basic S Y S 
command which is similar to U S R on many 
other versions. T h e data is stored in locations 
zero and one o f memory and calculated in lines 
1040 to 1250. 

The rest of the program — all written in 
Basic — starts at line 190. Lines 190 to 193 ask 
whether instructions arc needed, and wait for 
the operator to press either Y or N. I f Y is 
pressed, it then jumps to the subroutine from 
2200 to 2280 which displays the instructions 
on the screen. As can be seen from the 
instructions, either a joystick or the keyboard 
can be used to control your car and the routine 
to read the joystick is situated at line numbers 
2000 to 2040. In order to read the joystick the 
keyboard must be temporarily disabled by 
Poke 37154,127. It is important that you re-
enable the keyboard with a Poke 37154,255 in 
line 2040. 

Lines 200 to 301 deal with the preparations 
for the program and set up certain parameters 
like screen colour, auto-repeat on all keys, 
keyboard-buffer length as well as disabling the 
character-set switching ability, setting the 
position of the character set in memory and 
also turning off any superfluous sound. 

Location 36867 controls the number of rows 
on the Vic screen and line 210 sets this to 46 
over 2, that is 23. 

Lines 220 to 260 draw a colourful title on 
the screen. Lines 270 to 301 then ask for the 
required skill level: the lower this is, the 
harder it is to negotiate corners; the higher, 
the easier. Desired course length and number 
of players are also requested at the same time. 

T h e race then starts at line 305, a loop in 
which eight plus-signs are Poked on to the 
screen at line 380, representing the car bonnet. 
Lines 390 to 440 then move the road accord-
ing to the car's movement. T h e keyboard 
buffer is scanned and the joystick read while 
line 450 halts the program for a time dependent 
on the speed of the car — top speed 255 km/h. 
Lines 460 to 470 produce the sound of the car 
engine and 480 increases the distance travelled. 
I f you drive for one hour at 60 km/h you will, 

NIGHT R/ 

all the Rem statements. Then change the Poke 
addresses as shown. 

Line New address 
10 6800 + S 
40 6830 + S 
60 6860 - S 
90 6890-fS 

Change the last few items in the Data state-
ments o f the following lines to the new 
numbers given — in each case, the numbers to 
be changed are those following the number 76. 

Line Old New 
30 112,23,£ 144,26,£ 
50 212,23,£ 174,26,£ 
80 56,24,£ 204,26, £ 

100 156,24,£ 234,26,£ 
Next, Save the program on tape, then write 

the rest o f the program as listed, leaving out 
the following sections and any Rem statements 
that might turn up: lines 101-260 inclusive, 
and lines 1999-2280. 

In line 390 delete the Gosub 2000; in lines 
1000-1030 change the S Y S addresses to 6800, 
6830, 6860, 6890 respectively, from what they 

unsurprisingly, cover a total distance o f 60km. 
Line 530 checks i f you are driving off the 

road. I f you are, it jumps to the subroutine 
making you move further off the road for a 
random number of times. I f you are not 
driving off the road, line 540 decides whether 
the road ahead should be left-curved, right-
curved or straight. Line 550 checks to see if 
you have crashed by looking to see whether 
the plus-signs have been erased by the road. I f 
they have, it makes an explosion. From there 
to line 600 the program returns back to line 
375 unless the finishing line has been crossed 
or the car crashed more than five times. 

In this case, the program moves to lines 
3000 to the End. In this, the driver's time is 
displayed. I f there are still more contenders, it 
then returns to the start o f the race track for 
the next driver. I f the driver was the last 
contender, the competitors' results are once 
again displayed. 

T o fit the program into an unexpanded Vic's 
memory, first write lines 10 to 100 leaving out 

7 REM MACHINE CODE TO 
8 REM DRRW ROAD. 
9 REM 
10 RERDR$: I F R S O " # " T H E N P O K E 6 8 8 8 * S , VAL<R$> : S=S+1 GOTO 10 
11 M=RND<-TI> 
28 D R T A 2 4 - 1 6 5 , 0 , 2 3 3 , 2 2 , 1 7 6 , 1 , 9 6 , 2 4 
30 D A T A 1 6 9 , 7 3 / 1 6 8 , 0 , 1 4 5 , 0 , 1 6 5 , 8 , 2 3 3 : 2 0 , 1 3 3 > 8 , 7 6 , 1 1 2 , 2 3 , « 
35 S=8 
40 RERDAi : I F A $ O " # " T H E H P O K E 6 1 0 8 + S , V R L < R J > : S * S + 1 : G 0 T 0 4 8 
58 D R T A 2 4 , 1 6 5 , 8 , 2 3 3 , 2 2 , 1 7 6 , 1 , 9 6 , 2 4 , 1 6 9 , 7 7 , 1 6 0 , 0 , 1 4 5 , 8 , 1 6 5 , 8 , 2 3 3 , 2 2 , 1 3 3 , 8 , 7 6 , 2 1 2 

, 2 3 , # 
55 S=8 
5 6 REM * * * * • # # # * * * * 
5 7 REM MACHINE CODE 
58 REM ERASE RORD. 
6 0 RERDA* = I F A * < > " # " T H E N P 0 K E 6 2 8 8 + 8 , V A U f l * > :S=S+1 :GGT068 
70 D A T A 2 4 . 1 6 5 , 8 , 2 3 3 , 2 2 , 1 7 6 , 1 , 9 6 , 2 4 
30 D A T A 1 6 9 / 3 2 , 1 6 8 , 8 , 1 4 5 , 8 , 1 6 5 - 8 , 2 3 3 , 2 8 , 1 3 3 , 8 , 7 6 , 5 6 , 2 4 , • 
85 S=8 
98 RERDAS I F R * O w # " T H E N P O K E 6 3 8 8 + S , VRL(RS) - S=S+1 -G0T090 
188 B A T A 2 4 , 1 6 5 , 0 , 2 3 3 , 2 2 , 1 7 6 , 1 , 9 6 , 2 4 , 1 6 9 , 3 2 , 1 6 8 , 8 , 1 4 5 , 8 , 1 6 5 , 8 , 2 3 3 , 2 2 , 1 3 3 , 8 , 7 6 , 1 5 

6 , 2 4 , # 
118 REM 
128 REM ADDRESSES 
138 REM DRW LEFT 6088 
148 REM DRW RIGHT 6 1 0 0 
158 REM ERS LEFT 6 2 8 8 
168 REM ERS RIGHT 6388 
178 REM 
188 REM 
198 REM THE BASIC 
191 PRINT"31NSTRUCTIONS? " 
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were previously - 6000, 6100, 6200, 6300 -
and in line 260 type Poke 650,128. Now, Save 
the program after the first part. 

T h e loading procedure for the unexpanded 
Vic program is as follows: wind the tape to 
wherever the first program is stored and then 
type Load, and when the program has loaded, 
Run followed by New and Load again. T h e 
game is then loaded. 

This an an assembled version o f the 
machine-language subroutine starting at 6000 
(or 6800): 

CLC LDY# 0 
LDA 0 STA (0),Y 
SBC# 22 SBC# 22 
BCS 1 STA 0 
RTS JMP 6000 or 6800 
CLC on the unexpanded Vic. 
LDA# 78 

A joystick cannot be used on an unexpanded 
Vic. 

T h e other machine-code subroutines are 
almost identical. All are written in 6502 
machine code. 

Vic-20 addresses. 

1024-7679 RAM, for programs, on 
expanded Vic 

4096-7679 on unexpanded 
7680-8185 screen memory 

36879 screen/border colours 
36878 volume of sound 
36874-36877 sound speaker channels, value 

>128 and sound emits from 
appropriate speaker. 

650 key repeat (>128 and all keys repeat) 
649 length of keyboard buffer 
657 disable switching keys 

36869 location of character generator in 
memory, if 240 then in ROM 32768 
0,1 zero page RAM — usually not 
used by Vic's OS 

36867 rows on Vic screen ( x 2) 
37152, 37137, 37154 Vic user port for 

joystick 

The above addresses in the Vic would need 
to be changed for conversion to other 
systems. 

192 GET A * I FA$<> " N " A N D A * 0 " V 'THEH 192 
193 IF f l$="Y"THENGOSUB2200 
200 P 0 K E 3 6 8 7 9 / 3 1 - P O K E 6 5 0 , 1 2 S : P 0 K E 6 5 7 / 1 2 S - P O K E 6 4 9 / 1 : P O K E 3 6 3 6 9 / 2 4 0 : P O K E 3 6 8 7 4 , 0 : P O 

K E 3 6 8 7 5 / 0 
2 1 0 P 0 K E 3 6 8 6 7 . FEEK- :36367>f lND1290R<46> : P 0 K E 3 6 3 7 6 / 0 : POKE36877 .0 - P 0 K E 3 6 8 7 8 . 0 
2 2 0 P R I N T - I E S W NIGHTDRIVER 

2 3 0 F O R I = 7 6 S 0 T O 7 7 0 1 : P O K E I , 1 6 0 P O K E I + 3 0 7 2 0 , I A N D 7 : N E X T 
2 4 0 F O R I = 7 7 8 9 T 0 7 7 6 8 S T E P - 1 POKE 1, 1 6 0 : POKE 1 + 3 0 7 2 0 , IAND7 NEXT 
2 5 0 F O R I = 8 1 S 4 T 0 S 1 § 5 • P O K E I , 1 6 0 P O K E I + 3 0 7 2 0 / < I - 1 > A N D ? NEXT 
2 6 0 PRINT PRINT-WRITTEN BY f f f l IRK L A H P E S . " PRINT 
2 7 0 INPUT-LEVEL OF P L A Y " ; L E I F L E O I N T < L E > O R L £ O A B S < L E > O R L E < 1 T H E N 2 7 0 
2 3 0 L E - L E + 1 
2 9 0 INPUT "COURSE LENGTH" ;CL • I F C L O I N T < C L > O R C L O f l B S < C L > T H E N 2 9 8 
3 0 0 INPUT "NO OF PLRYERS" ;PL - I F P L O I N T < P L > O R P L O f l B S ( P L > O R P L < l T H E N 3 0 0 
301 D I K T T < P L > , T T » < P L > 
303 F0RQ=1T0PL 
510 PGR1=1TO1000 NEXT 
3 2 0 PR I NT " r333f • • JHiN IGHT D R I V E R * * : * * * " PR! NT " MOtUnMRHMd 
330 PRINT-SPEED DISTANCE: CAR NO 
<40 PRINT"PLAYER " Q " l l " • P 0 K E 3 6 8 7 9 / 1 1 : P 0 K E 3 6 8 6 7 , P E E K < 3 6 8 6 7 > f i N D 1 2 9 O R ( 

32 ̂  
3 5 0 L = 0 • S P = 1 0 : C N = 1 D S - 0 : R - 0 : R R = 7 9 2 l : R L = 7 9 0 0 • T S = 0 
560 GOSUB1000 
370 GOSUB1010 X = T I Y = T I 
575 PR INT " > t m W W M O g l M l > m > W M W W l f l " SP" I I " P R I N T " c i» lPW««««lHJ«f I« t t>M»M»»»ia " INT < DS>" 1" 
380 F O R I « 7 9 0 7 T O 7 9 1 4 : P O K E I , 4 3 = NEXT 
390 F 0 R I = 1T0LE GETA* : GOSUB2000 I F A * = " G " 0 R A S = " T " T H E N I » L E ' G O T O 4 2 0 
4 0 0 IFAf="F"THENGOSUB104O 
410 I Fftf-= " H " THENG0SUB1200 
420 NEXT• I F A K > " G M A N D R * 0 " T " T H E N 4 4 5 
430 I F * * = " G " f t N D S P < 2 5 5 T H E N S P * S P + l 
440 I F A * = " T " fiND3P>0THENSP=SP-1 PR I NT" " ; PR I NT "till 

, . . s p . . 

445 IFSP=0THEN375 
45G F O R I = l T 0 6 4 * 4 - l - « p : N E X T 
460 3S= < SPANB63> +128+1NT < < SP+64 > / 6 4 ; * 1 0 
470 P 0 K E 3 6 8 7 4 , S S : P 0 K E 3 6 8 7 5 / S S : P 0 K E 3 6 3 7 6 • S S : P 0 K E 3 6 8 7 7 / S S P 0 K E 3 6 8 7 8 / 1 5 

" 4 3 0 DSaDS+ < < T 1 - X > /21 '6 > *SP 
490 I F R O 0 A N D R O 1 T H E N 5 3 0 
50O T=RND<1> IFT<.1THEHGOSUBIO40 GOTO550 
5 1 0 IFTC.2THENGOSUB120O 
520 GOTO550 
5 3 0 IFRV0ANDRNIK1X.95THEMG0SUB1200 IFRND< 1 » . 8 T H E N 5 3 8 
5 3 5 IFR>0THEN550 
540 IFRNDC1X.95THENGOSUB1O40: I F R N D < U > . 8 T H E N 5 4 0 
550 A=0 F O R I = 7 9 0 7 T 0 7 9 1 4 - I F P E E K ( I > 0 4 3 A N D P E E K ( I ) 0 3 2 T H E N A = 9 : 1 = 7 9 1 4 
560 NEXT : I F A O 9 T H E N 5 9 0 
570 POKE36874 . 0 -POKE36375. .0 PGKE36376 /O P 0 K E 3 6 8 7 7 / 1 2 8 F O R I = 1 5 T O 0 S T E P - 1 - P 0 K E 3 6 87 

8/1 
580 FORJ-1T&S00 NEXT NEXT:CN«CN+1 I F C N > 5 T H E N T T f ' . 0 > » " C " : G O T O 3 0 0 0 
390 IFDS>=CLTH£N3000 
595 IFSPMSTHENTS-S P 
600 X = T I : G 0 T 0 3 7 5 
9 9 9 G0T0999 
1000 P0KE0 • R L - I N T < R L / 2 5 6 > # 2 5 6 • P O K E l , I N T < R L / 2 5 6 > SYS6000 RETURN 
1010 P O K E 0 , R R - 1 N T ( R R / 2 5 6 > * 2 5 6 : P O K E 1 , 1 N T < R R / 2 5 6 ) J S Y S 6 1 0 0 - RETURN 
1020 P O K E ® / R L - I N T < R L / 2 5 6 > * 2 5 6 : P O K E l ^ I N T < R L / 2 5 6 > : S Y S 6 2 0 0 : R E T U R N 
1O30 POKE0. R R - 1 NT < R R / 2 5 6 >+256 P 0 K E 1 / I N T < R R / 2 5 6 > = SYS6300 • RETURN 
104O GOSUB1020:GOSUB1030 
1050 IFL>=0THENL«L+1 ; R L = R L + 1 ; G O T O 1 O 70 
1060 I F L < 6 T H E N L = L + 1 - P L = R L + 2 2 
1070 IFR>0THENR=R-1 :RR=RR+1:GOTO10?0 
1080 IFR<C»0THENR«R-1 •'RR«sRR-22 
1090 GOSUB1G00GOSUB1010 RETURN 
1200 GOSUB1020 GOSUB103O 
1210 IFR>»0THENR»R+1 RR=RR-1 GOTO1230 
1 2 2 0 IFR<0THENR=R+1:RR=RR+22 
1230 I F L > 0 T H E N L = L - 1 : R L = R L - 1 GOTO1250 
1240 ! F L < = 0 T H E N L = L - l : R L = R L - 2 2 
1250 GOSUB1000:GOSUB1010:RETURN 
1999 REM JOYSTICK 
2 0 0 0 IF<<PEEK(3713? )>AND4>=0THENA#="G" -RETURN 
2 0 1 0 I F < <PEEK< 37137> )RND 8 > = 0 T H E N A f = " T " RETURN 
2 0 2 0 I F < ( P E E K < 3 7 1 3 7 ) ) A N D l 6 > = 0 T H E N f l J = " F " : R E T U R N 
2 0 3 0 PC'KE3?154/ 127 IF -<< .PEEK(37152>AND128>=0>=1THENA$="H" 
2 0 4 0 P 0 K E 3 7 1 5 4 , 2 5 5 RETURN 
2200 PR I NT " I N S T R U C T IONS" 
2 2 1 0 P R I N T - ' P R I N T " F = L E F T" 
2 2 2 0 P R I N T " H e R I G H T " 
2 2 3 0 PRINT"T«DECELERATE" 
2 2 4 0 PRINT-GaACCELERATE" 
2 2 5 0 P R I N T : P R I N T " O R USE JOYSTICK" 
2 2 6 0 PRINT P R I N T " H I T A KEY" 
2 2 ? 0 G E T A J : I F A f = " " T H E N 2 2 7 0 
2 2 8 0 RETURN 
30O0 P 0 K E 3 6 8 7 4 / 0 : P 0 K E 3 6 8 7 5 / 0 P O K E 3 6 8 7 6 , 0 : P 0 K E 3 6 8 7 7 / 0 : P 0 K E 3 6 S 6 7 , P E E K < 3 6 8 6 7 > A N D 1 2 

9 0 R C 4 6 ) 
3 0 1 0 P 0 K E 3 6 8 7 9 / 2 5 : V = T I - Y - T T < 0 > = Y 
3020 P R I N T T E P L A V £ R " 0 " = " IFTT f<0>="C"THEHPRINT"CRASHE D " :GOTO3050 
303O PR INT"CROSSED THE F I N I S H " : P R I N T " L I N E I N A TIME O F " : P R I N T u H " I N T < Y / 6 0 > " S E C S " 
PRINT 
3 0 4 0 PRINT-TOP S P E E D : " T S " K M / H " 
3050 F0R I=1TO4000 :NEXT•NEXT 3060 PRINT".TTHE RESULTS :":PRINT 
3070 F 0 R I = 1 T 0 P L : P R I N T " P L A Y E R " I " : " ; 
3080 IFTT*<1>="C"THENPRINT" CRASHED":G0T03100 
3090 PRINTINT<TT<I>/60>"SECS" 
3 1 0 0 NEXT:PRINT PRINT 
3110 IFPL-1THEN3160 
3 1 2 0 PRINT"THE WINNER " • ' P R I N T - A = 0 
3 1 2 5 FQRI=1TOPL 
5126 I F T T $ < I ) < > " C " T H E N A = I : I = P L 
3127 N E X T - I F A - 0 T H E N A - PL 
3130 FORI = 1TOPL: I F m < I > = " C T H E N 3 i 5 0 
3 1 4 0 I F T T < I X T T < f l > T H E N A = I 
3 1 5 0 NEXT I F T T * < A X > " C " T H E N P R I N T " P L f l Y E R " A 
3 1 5 5 IFTT$ (A>="C B THENPRINT"NOBODY. " 
3 1 6 0 P R I N T : P R I N T " S U I T A K E Y . " F O R I = 1 T O 1 0 : G E T A * : N E X T 
3 1 7 0 GETAf I F A * = " "THEN3170 
3 1 8 0 CLR•GOTO200 

YOUR COMPUTER, NOVEMBER 1982 45 



P U R I S T S WII . I . ALWAYS insist that programs 
should be written away from the keyboard. 
T h e more spontaneous among us find direct 
drawing on to the screen preferable. Th i s 
article deals with some o f the difficulties 
which have to be tackled to enable this on the 
Dragon. 

Curves and colour 
T h e first problem encountered is the in-

ability to Print on the high-resolution screen 
or to make inputs in high-resolution mode, but 
fortunately these problems can be overcome 
via the InkeyS function. Although the Line 
and Circle commands require specification of 
start and end co-ordinates, the Draw command 
is much more lenient and is easily accessed via 
Inkey$. 

T h e default value for any o f the standard 
draw commands, Up, Down, Right, Left, E , 
F , G , and H Diagonal is one scale unit. There-
fore these can be called by a single Inkey$ 
character, to give a single scale to be achieved 
by the following simple subroutine: 

20 A$ = INKEYS 
30 IF INKEY$ = " " THEN 20 

100 DRAW A$ 
Curves can be constructed by judicious use of 
these keys at the minimum Scale setting. 

T h e fundamental Scale unit must be defined 
at the start o f the program, together with the 

PMode and Screen type, but Scale can also be 
varied during execution by means o f the S key 
and evaluation o f AS. Depression o f this key 
can be made to increase the value o f the Scale 
unit thus: 

10 PMODE = 3,1: SCREEN = 1,0: S = 4 
40 IF INKEY$ = " S " THEN S = S + 2 
50 DRAW " S " + STR$(S) 

Another key can be used to reduce or reset the 
Scale to the original value and thus one key 
gives a wide range of Scalc factors. 

Colour can be reached similarly by checking 
i f the InkcyS function is a numeral whose Val 
can be used to set the subsequent Draw 
colour, by examining the ASCII value in the 
new line 100. 

60 A = ASC(A$) 
100 IF A>47 AND A<57 THEN C$ = A$ 

ELSE DRAW A$ 
Blank moves can be made by Drawing in the 
background colour, and these moves can also 
be used to erase unwanted parts o f the picture. 
Any permitted Colour for the selected PMode 
can be called. 

T o aid composition, a flashing cursor can be 
provided to indicate the current Draw 
position. It does this by rapidly Drawing in a 
visible Colour and then Drawing in the 
reverse direction in the background Colour. 

30 IF A$ = " " THEN DRAW 
"S1C1R1COL1": GOTO 30 

Further assistance can be provided via the 
Sound function. An audible feedback can be 
provided for each type o f key depression: 
different tones can be constructed around 
middle C — 89 — from the ASC value of the 
InkcyS string. 

110 SOUND (89 + ASC(A$)), 2: GOTO 30 
For the final touch, more colour can be 

added to the screen via Paint. This is reached 
through P, returning the screen to low-
resolution and requesting the co-ordinates and 
colour information to be added. xAs the high-
resolution screen is not cleared, return from 
this subroutine to high-resolution reveals 
Painting in progress, and further Drawing can 
also take place. 

70 IF A$ = "P" THEN GOTO 200 

Figure 2. 

1 0 C L S 8 
2 0 X = R N D < 7 ) : Y = X # 1 6 : 2 = 1 4 3 
+ Y 
3 0 N = R N D < 5 1 0 > : P R I N T 5 C N ) > 
C H R $ < Z ) j 
4 0 A = 2 5 5 - I N T < N / 2 > : I F A = 0 T 
H E N A = 1 
5 0 S O U N D A j 1 : G O T O 2 0 

give you a high degree of 
control over drawing high-
resolution pictures but 
need to be planned 
carefully. Keith and Steven 
Brain's drawing program 
allows you to take 
advantage of the Dragon's 
best graphics features 
while giving you the 
freedom of a true artist of 
the electronic screen. With 
the program you can paint 
and fill in areas of the 
screen as your creative 
drive demands. 

The high-resolution 
graphics capabilities of the 
Dragon 32 are excellent, 
but the manual suggests 
that the best way to 
produce a picture on the 
screen is to resort to a 
pencil and a high-
resolution grid. The 
standard graphics 
commands and the manual 
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200 CIS: PRINT "PAINT COORDINATES";: 
INPUT P1, P2: PRINT "PAINT COLOUR";: 
INPUTPC:PRINT"BORDER COLOUR";: 
INPUT BC 

210 PMODE 3,1: SCREEN 1,0: PAINT (P1, 
P2), PC, BC: GOTO 70 

Having composed a masterpiece worthy o f 
Rembrandt or Picasso, one obviously would 
like to retain this for posterity. 

Although the Get command allows storage 
o f screen information in an array, it cannot be 
used to store the entire screen due to memory 
limitations. Each screen would require the 
setting up o f an array o f 256 * 192 units — 
more than 4 8 K . A more conservative alterna-
tive was suggested by examination o f the 
Dragon memory map which revealed that the 
first four Pages of high-resolution R A M lie 
between 1536 and 7679. A subroutine which 
Peeks the values in these locations and Loads 
them into an array can therefore store the same 
information in much more compact form, 
about 6 K . 

Cut access time 
For more permanent storage, this array can 

be put on to a cassette as a data file. Whilst this 
approach does work it is rather slow as a 6K-
long data file takes over five minutes to load. 

This problem can be easily circumvented by 
use o f the CSavcM and CLoadM commands 

to Save and Load the contents o f high-
resolution graphics pages as a machine-code 
file. This reduces the access time to only 20 
percent o f that required for a data file and 
makes storage of detailed freehand pictures 
easy. 

A complete program for real-time on-screen 
drawing based on these principles is given in 
figure 1. This is rather more complex and 
incorporates a number of devices to make it 
more user-friendly. 

Program devices 
Line 20 includes B$ which contains a list o f 

all permitted keys, and X $ which lists the 
number of high-resolution pages for each 
mode. Line 30 requests the PMode and Screen 
parameters to be used, and sets the default 
Scale value to four. Line 40 uses string-slicing 
to set P G to the appropriate value for the 
number o f pages required. 

Line 50 sets up the high-resolution display, 
and moves the cursor to the top left-hand 
corner. Line 60 checks for instructions and, i f 
there arc none, flashes the cursor. 

Line 70 uses the Instr function to check 
whether an incorrect key has been depressed, 
and i f so sounds a raspberry. 

Line 80 sets the Scale and Colour para-
meters for each movement. Line 90 checks 
whether an increase in Scale is required, and 
line 100 resets Scale to the default value. 

Line 110 checks for " C " for clearing the 
scrccn. After a few accidental disasters this 
requires confirmation of actron via the sub-
routine at 260 which requires an Input. 

Line 120 checks for " P " and leads to the 
Paint subroutine at 240, which allows blocks 
o f colour to be added. Warning: watch out for 
pinholes in your pictures — the paint can spill 
through them with disastrous results. 

Line 130 leads via l to the Save routine, and 
140 via @ to the load routine. Both o f these 
subroutines request a file name, and ask i f the 
recorder is ready. 

T o avoid recognition o f taped machine-code 
files when making a directory, an M. is added 
to the selected file name. T h e Save routine 
displays that Saving is in progress, and that 
Saving has been completed. As the high-
resolution screen is set up before activation o f 
the CLoadM, the result is an impressive build-
up o f the complete picture from the top of the 
screen as loading progressess. 

Line 150 is the default which checks i f 
Inkey$ is a number and, if so, alters the 
Colour value, or Else draws U , D, L , R , E , F , 
G or H — all one-scale units. I f background 
Colour is selected then obviously a blank 
move is achieved. 

Line 160 makes a sound related to the 
ASCII value o f InkeyS to confirm the sclcctcd 
move, and returns to the keyboard-scanning 
mode. 

Figure 2 is a simple program which builds 
up a display o f blocks o f colour on the screen. 
As each randomly-chosen block o f colour 
appears in a random position on the screen, a 
note sounds. T h e notes are high if the block 
appears towards the top o f the screen and low 
towards the bottom. T h e program is not parti-
cularly sophisticated but it does indicate how 
easy it can be to create a background display or 
conversation piece perhaps for a party. 

Figure 7. 

1 0 R E M D R A G A R T C O P Y R I G H T K f c 
S B R A I N 1 9 8 2 
2 0 B $ = " C U D L R E F 6 H S X P 0 1 2 3 4 
5 6 7 8 G t " : X $ = " 1 2 2 4 4 " 
3 0 C L S 0 : P R I N T " M O D E " ; : I N P 
U T 2 P R I N T " S C R E E N " ; : I N P U T 
Y ; S = 4 
4 0 P G $ = M I D $ < X $ > 2 + 1 , 1 > : P G 
= V A L < P G * ) 

5 0 P M 0 D E Z > 1 ; S C R E E N 1 / Y ; DR 
A W " B M 0 , 0 " 
6 0 A $ = I N K E Y * : I F A $ = " " T H E N 
D R A W " S 1 C 1 R 1 C 0 L 1 " : G O T O 6 0 
7 0 I F I N S T R C 1 , B $ , A $ > = 0 T H E 
N S O U N D 2 > 5 : G O T O 6 0 
8 0 D R A W " S " + S T R $ < S > • D R A W " 
C " + C $ 

3 0 A = A S C < A $ > : I F A = 8 3 T H E N S 
= S + 2 : G O T O 1 6 0 
1 0 0 I F A = 8 8 T H E N S = 4 : G 0 T 0 1 6 
0 
1 1 0 I F A = 6 7 T H E N 2 6 0 
1 2 0 I F A = 8 0 T H E N 2 4 0 
1 3 0 I F A = 9 4 T H E N 1 7 0 
1 4 0 I F A = 6 4 T H E N 2 1 0 

1 5 0 I F A > 4 7 A N D A < 5 7 T H E N C $ = 
A S E L S E D R A W A S 
1 5 5 D R A W " S " + S T R $ ( S > : D R A W 
" C " + C $ 
1 6 0 S O U N D < 8 9 + A S C ( A $ ) > >2-
G O T O 6 0 

1 7 0 C L S 4 : P R I N T " S C R E E N S A V 
E " : G O S U B 2 2 0 : C L S 3 •• P R I N T G 1 
9 2 / ' S A V I N G S C R E E N " 
1 8 0 C S A V E M F * , 1 5 3 6 , < 1 5 3 6 + 
a 5 3 5 * P G > > , < 1 5 3 5 * P G > 
1 9 0 P R I N T S 3 8 4 f " S C R E E N S A 
V E " : P R I N T ® 4 8 0 , " P R E S S S P A 
C E B A R T O C O N T I N U E " 
2 0 0 I F I N K E Y $ = " " T H E N 2 0 0 E L 
S E G O T O 2 0 

2 1 0 C L S 2 : P R I N T @ 0 , " S C R E E N 
L O A D " : G O S U B 2 2 0 * P M O D E Z , 1 * 
S C R E E N 1 , Y : C L O A D M F * : 6 0 T 0 6 
0 
2 2 0 P R I N T S 1 6 0 / ' F I L E N A M E " 

: I N P U T F $ • F $ = " M " + F $ : P R I N 
T S 2 2 4 , " W H E N T A P E R E A D Y P 
R E S S S P A C E B A R " 
2 3 0 I F I N K E Y $ = " " T H E N 2 3 0 E L 
S E R E T U R N 

2 4 0 C L S 0 : P R I N T " P A I N T C O -
O R D I N A T E S " ; : I N P U T P 1 , P 2 : P 
R I N T " P A I N T C O L O U R " ; : I N P U 
T P C : P R I N T " B O R D E R C O L O U R " 
; : I N P U T B C 

2 5 0 P M O D E Z , 1 ; S C R E E N 1 , Y • P 
A I N T < P 1 , P 2 > , P C , B C - G O T O 6 0 
2 6 0 C L S 4 : P R I N T " C L E A R S C R 
E E N < Y / N > ; = I N P U T D $ = I F D $ < 
> " Y " T H E N G O T O 5 0 E L S E P C L S •• G 
O T O 5 0 
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16K ZX 
SPECTRUM 
GRAPHICS 

SUPERDRAW16 
16K ZX 

SPECTRUM 
GRAPHICS 

• 16K Spectrum graphics pack. 
• Full screen high resolution colour. 
• Moving cursor control. 
• Large alphabet facility. 
• Pictures saved on cassette. 
•Automatic "slide show" option. 
• Menu driven, easy to operate, crash proofed. 
• Documented to usual high Video Software standard. 
• Demonstration slide show. 
•Audio commentary on reverse of cassette. 
If you've now got your Spectrum you will be wanting to 
explore its graphics potential. SUPERDRAW16 will help 
you get the best from it. 
Price: £5.00 inc. VAT, P. & P. Immediate delivery. 

© S t o n e i . a n e 
KlNVEJt 
STOURBRIDGE 
WEST MIDLANDS 
DY?6EQ 
E n g l a n d 

TU_ Klv.n-44} 
m i M W M l 

VIDEO 
SOFTWARE LIMITED 

Professionally Written and Produced 
Software for the Home Computer 

From M.E. Evans the author of: — 

m MONSTER MAZE 
O D DEFENDER 
comes a game for the 

ESCAPE 
Can you find the axe to break down 
the exit door of the maze and 
ESPACE7 The maze is inhabited by 
5 hunting dinosaurs including a 
TRICERATOPS who has the habit 
of hiding behind the hedges, and a 
PTERANODON that soars over the 
maze to swoop down on you. 

Trade enquiries welcome 
at address below. 

FortheZX81 
SPECTRUM 

Send to: NEW GENERATION SOFTWARE 
FREEPOST, oldland Common Bristol BS15 6BR 

(no stamp reqd in UK I 

or for INSTANT CREDIT CARD sales ring 01-930 9232 

Please send me a copy of Escape for the 16k Spectrum. 
I enclose cheque/P.O. for £4.95 

Mr/Mrs 
Address 

post Code 
YCII 

aHHitiitiUHHIHitUiiltmiiilllHIHtilHtUtUUHHHHtiHtHUIHHHilllfHHHIHilĤ  

H&H 
SOFTWARE 

Software for the B B C Computer | 
Model B only 
ALPHABETA A complete Word Processing Package with js 
instantaneous response. Features include automatic wrapround, 2 
insert, delete, over-write, title centring, tabs, merging and other 2 
editing facilities. Up to 224 lines of 80 characters can be produced, 2 
For longer documents editing between files is possible. Price 2 
includes a manual and labels for the red keys £28.50 2 

BILLIARDS This is a game of skill and cunning. Key in the direction, 2 
pace and backspin on your cue ball and watch the result. The = 
computer does the rest £8.50 2 
TESS A program for graphic designers or one just for fun. 2 
Tesselations are shapes that fit together leaving no gaps. You start 2 
by drawing a shape and the computer makes sure it will tesselate. 2 
When you're ready, fill the screen with many copies of the shape in a 2 
variety of colours, patterns and sizes. Animations are possible too, 2 
the tape includes an example £8.50 2 

Modal A or B (Family games with sound and colour) 
SHAPE and RACE For 6 year olds upwards. In SHAPE, a tracer 
bounces inside a blue box and rebounds off a hidden shape. Can you 
identify the shape before your opponent. The RACE is between a 
hare and a tortoise. First one to the flowers wins £5.50 

SIGNALS and MAGIC Make up sums to reveal a hidden shape. 
Guess the shape to get bonus points. Complete a magic square to 
get promoted and hear the fanfare. The higher your rank, the better 
the fanfare. 3 levels of difficulty £5.50 

Prices include cased cassette, instructions, postage etc. 
Please send orders and cheques/PO/Transcash {No. 614 131 707} 

to: 
jjjj H&H, Dept A, 53 HOLLOWAY, RUNCORN, CHESHIRE. 
Ej For further information please send S.A.E. 
f f f f l l l t H I H m H H f f l H I H f f l f f l ^ ^ 

THE LARGEST SELECTION 
OF GAMES IN THE WORLD 

We stock the BIG NAMES 
in Computers including 
ATARI 400/800 
SINCLAIR zx s i 
ZX SPECTRUM 

VIC-64 
DRAGON MICRO 

and a wide range of 
independent 

SOFTWARE 
Main Computer Branches: 

Also at: 

22 OXFORD STREET. London W.1. 
439 OXFORD STREET, London W.1. 
52 WESTERN ROAD, BRIGHTON. 
184 REGENT STREET, London W.I . 
254 REGENT STREET, London W.1. 

V2Z 

48 YOUR COMPUTER, NOVEMBER 1982 



KEMPSTON (Micro) ELECTRONICS 
ZX SPECTRUM HARDWARE 

We are proud to announce that we have developed 
for the ZX SPECTRUM a new 24 line programmable 
peripheral Interface using MOS technology wi th 
the fol lowing features: — 

• 3 x 8 bit ports 
• Port mapped, using IN and OUT commands 
• I /O via 16 pin DIL sockets 
• I /O also via 28 way edge connector 
•Can be used in BASIC or Machine Code 

The port is available fully built wi th a detailed set of 
instructions and control applications. The port can 
either be used wi th out motherboard, thus allowing 
a further card to be used, or wi th a stackable 
connector. Either way, it means that Micro-Drives, 
Printers, etc., can still be used wi th the port. 
Please note that this is DEFINITELY NOT a ZX81 
MODIFICATION but an exclusive design for the 
new ZX Spectrum. 

ZX Spectrum PPI port £16.50 
ZX 2 slot Motherboard £16.95 
ZX Stackable connector £ 5.50 

All prices inclusive of V A T , but postage must be added at 70 pence for a 
single i tem, 100 pence for 2 or more items. Available by mail order only. 
Cheques, P.O's made payable to: 

KEMPSTON (Micro) Electronics 
60 Adamson Court , Hi l lgrounds Road, Kempston, Bedford MK42 8QZ. 
Please allow 21 days for delivery. S.A.E. in all correspondence. 

Date 

Quant i ty Descr ipt ion Uni t price A m o u n t 

ZX Spoct rum PPI Port £16.50 
2 S lot Mothorboard £16.95 
Stockoblo Connoctor £5.50 

YCII 

Postaao 
Total 

y ^ i M a i J i i a ^ i 
GET MORE FROM YOUR PERSONAL 
COMPUTER 
Ian Hickman 
Written for the personal computer enthusiast 
who can handle simple BASIC programming but 
who wishes to delve more deeply into this 
fascinating subject. The book explains how 
microprocessors work, how they form part of a 
microcomputer system (vdu, printer etc.). the 
use of compilers and interpreters and machine 
code programming. A final chapter gives 
helpful guidelines on 
choosing a computer 
for a specific 
application. 

0 408 01131 9 
144 pages 
£5.50 approx 

FORTHCOMING 
6502 MACHINE COD E FOR BEGINNERS 
A P Stephenson 
0 408 01311 7 176 pages approx £5.50 approx, 

OTHER TITLES OF INTEREST . . . 
MICROPROCESSORS: YOUR QUESTIONS 
ANSWERED 
Alec Wood 
0 408 00580 7 160 pages £5.45 

BEGINNER'S GUIDE TO 
MICROPROCESSORS 
E A Parr 

0 408 00579 3 224 pages £3.95 

BEGINNER S GUIDE T O BASIC 
PROGRAMMING 
A P Stephenson 

0 408 01184 X 176 pages £3.95 

ORDER NOW from your local Bookseller 
In case of difficulty send cheque/PO with order to 
Publicity - NTB 11 at the address below:-

ewnes Technical Books 
B O R O U G H G R E E N . S E V E N O A K S . K E N T T N 1 5 8 P H T E L : ( 0 7 3 2 ) 8 8 4 5 6 7 

( Y C . 1 1 / 8 2 ) 
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MUSIC 

1 2 3 4 5 6 7 8 9 1 0 11 1 2 
B C D E F G A B C D E F 

1 B 2 9 141 5 6 0 0 2 9 0 0 0 0 0 0 
2 C 1 3 4 8 3 6 1 0 9 2 4 1 3 0 0 12 0 0 0 
3 D 3 5 57 4 6 5 7 1 2 1 2 2 4 0 0 0 1 2 0 
4 E 0 9 5 9 1 8 5 1 51 2 5 17 2 5 0 0 0 
5 F 0 0 0 8 0 1 6 9 5 2 4 8 0 0 0 3 2 
6 G 11 0 1 6 0 3 7 31 6 9 3 7 2 6 6 2 2 0 
7 A 0 1 0 10 0 3 3 4 8 2 5 4 3 4 8 5 5 2 8 
8 B 1 0 0 5 1 0 2 3 1 0 7 5 2 3 7 5 1 0 1 4 0 
9 C 0 8 0 8 8 2 2 1 6 7 6 4 5 3 4 12 2 6 

10 D 0 0 0 0 0 2 5 3 4 9 9 3 6 8 9 17 
11 E 0 1 0 0 0 0 0 0 3 9 4 9 8 8 4 9 2 0 
12 F 0 9 0 0 0 0 2 6 3 4 4 2 0 6 8 7 6 

Table 1. The Strauss probabilities. 

2 C 

Figure 1. 

THE SOUND 
The hills could be alive 
with the sound of your 
Atom if you take David 
Morton's advice. 

M O S T M I C R O C O M P U T E R S can make noises, 
though sometimes their range is limited. Apart 
from sound effects for games this capacity has 
an obvious application in music production. 
However, i f you, like me, are completely 
unmusical you will not have been able to make 
the best use o f the variety o f programs 
allowing you to compose, play and store 
music. Why not use the computer to compose 
and play short melodies? 

A computer can compose tunes by basing its 

composition on a pattern o f established music. 
This is done by taking a piece o f music, 
splitting it into bars and storing them in 
memory. Bars can then be selected at random 
and joined together to form flowing music. 

The disadvantage o f this method is the large 
amount o f storage needed. Another approach 
is to analyse examples of a composer's work 
statistically, and this is the approach covered 

It is simple to count how many times a parti-
cular note occurs, but this is not much use for 
composition unless the number o f times a 
particular note follows any other note is 
counted. It is then possible to calculate, given 
a note, the probability that any other note will 
follow it. I f a table of such probabilities is built 
up, a fingerprint is provided on which the 
computer can base its composition. This 
fingerprint is different for each composer. 

The first program produces this table o f 
probabilities, but requires some time to enter a 
substantial number o f notes at the keyboard. I 
have therefore given the results from two runs 
o f the program on different composers. For 
simplicity, and because of the limit on storage 
space, I have confined the analysis to 12 notes 
and ignored the duration of each note. T h e 
notes are entered as the numbers 1-12 repre-
senting the notes as indicated in figure 1. 

here. The programs are written for an Acorn 
Atom, but arc easily modified for other 
computers with sound-generation facilities. 
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Each analysis should ideally be confined to 
the music o f one composer; a variation in style 
confuses the results. T h e program is simple. It 

counts the number o f times any note follows 
any other note, building up an array of 144 
elements. 

1 2 3 4 5 6 7 8 9 10 11 12 
B C D E F G A B C D E F 

1 B 0 0 255 0 0 0 0 0 0 0 0 0 
2 C 0 0 255 0 0 0 0 0 0 0 0 0 
3 D 16 16 32 80 48 16 10 16 0 15 16 0 
4 E 0 15 96 48 64 0 0 16 0 0 16 0 
5 F 0 0 32 64 80 32 0 32 15 0 0 0 
6 G 0 0 0 0 64 47 0 96 47 0 0 0 
7 A 0 0 0 0 0 0 0 255 0 0 0 0 
8 B 0 0 16 0 80 15 16 64 48 0 16 0 
9 C 0 0 16 0 16 16 0 143 32 0 32 0 

10 D 0 0 0 0 0 0 0 0 127 128 0 0 
11 E 0 0 0 0 0 0 0 64 111 48 16 16 
12 F 0 0 0 0 0 0 0 95 0 160 0 0 

Table 2. The U.S. composer's probabilities. 

On completion o f the data entry, indicated 
by entering an 0, this array is converted to an 
array o f probabilities in which 255 represents 
certainty and 0 impossibility. T h e two tables 
o f probabilities below were produced from 
about ten melodies each, the first by Strauss 
and the second by an American composer. 

Each table can be stored in memory as an 
array — although I used the Atom's byte-
vectors to save space. In each table the last 
note to be played is represented in the extreme 
left column, and the probability o f any note 
following it is represented by the members of 
that row. Thus, in the first example, the 
probability that the note C2 follows B1 is 
141/255 and it is impossible for the note C9 to 
follow B l . 

T h e second program uses the second table 
o f probabilities to decide on a series o f notes, 
playing and drawing them as it does so. 

A range of notes 
In this program, the subroutine between 

lines 330 and 350 decides on the next note to 
be played by choosing a random number 
between 1 and 255, and then looking along the 
appropriate row of the table. The members of 
that row are added together until the sum is 
greater than the random number. T h e note 
whose probability was last added to the sum is 
chosen as the new note, which is played and 
drawn on the screen. 

The Atom's speaker is connected to Bit 2 o f 
an output port and a tone is produced by 
Exclusive-Oring the port with 4. T h e speed at 
which this is done determines the frequency of 
the tone produced. The assembler routine at 
line 80 does this; it is an exact copy o f the one 
from the Atom's manual. 

The frequency is determined by the contents 
o f the accumulator and the duration o f the 
note by the Y-register. These are calculated by 
Basic before entering the machine-code 
routine at line 310. 

T h e numbers representing the frequency o f 
each note are stored in another array, and are 
calculated from the fact that the time between 
successive blips o f the speaker is 5 * x + 1 7 
cycles, which at 1 M H z is ( 5 * x + 17)*1<H 
seconds. T h e value of x can therefore be easily 
found. T h e frequencies I used are listed below 
and are based on a middle C o f 262 Hz. 

Note Frequency Hz x 

B 988 199 
C 1047 188 
D 1174 167 
E 1319 148 
F 1397 140 
G 1568 124 
A 1760 110 
B 1976 98 
C 2093 92 
D 2344 82 
E 2637 72 
F 2794 68 

T h e music produced by this program, 
although far from random, tends to lose 
structure over a long period of time. There is 
some scope for improvement. For example, it 
is possible to analyse three or more note 
sequences instead o f two, or to take account o f 
the length o f notes. Much better results are 
obtained when a programmable sound gener-
ator, like the AY 38910, is used, 

i (continued on next page) 

YOUR COMPUTER, NOVEMBER 1982 51 



(continued from previous page) 

s i c a n a l y 10 P.$12 
s e « ' ' 

2 6 P . u T H I S PROGRAM W I L L CREB 
TE ft T A B L E I N U H I C H H 

3 8 P . " T H E PROB. OF ANV NOTE F 
O L L O U I N G ANV OTHER NOTE I S G I U E N . 

4 0 P . " " PLEASE ENTER NOTES fl 
S THE NUMBERS 1 - 1 2 . " .» * .» 

5 0 P . " p r e s s a k e y " ; L I . * F F E 3 
6 0 P . $ 1 2 
7 8 y = # 2 8 0 0 ; F . N = 8 T 0 1 4 4 ; y ? N = 8 ; N 

8 0 REM I N P U T NOTES 
9 8 0 = 8 ; D O 

1 8 8 I N . N ; I F N < 8 0 R N>12 . : G . 1 8 8 
1 1 0 P = < 0 - 1 > * 1 2 « - N - 1 
1 2 0 y ? p = y ? p + i 
1 3 8 0 = N 
148 U . N = 0 
1 5 8 REM CREATE PROBS. 
1 6 0 F . X = 0 T O 1 4 4 S . 1 2 ; S = 8 
1 7 8 F . V = X T 0 < X + 1 1 > ' 
1 8 8 S = S + y ? V ; N . 
1 9 8 I F S = 8 ; 5 = 1 
2 8 8 F . V = X TO < X + 1 1 > 
2 1 8 y ? v = y ? v * 2 5 5 ' * ' S 
2 2 8 N . ; N . 
2 3 8 P.'-TABLE OF PROBS IS STOR 

ED I N y ? 8 T O y • ? l 4 3 . , ' • • 
2 4 8 END 
1 6 P . • 1 2 " " * * * * * * * C O M P O S 

E R * * * + * * * u 

S E S 2 T U N E S " » T H I S P R 0 6 R f i * M E C 0 " P * 
3 8 P . " T H E ATOM IS G I V E N T H E " 

" P R O B A B I L I T V * 
4 0 P . " THAT ANV NOTE ( J I L L FQ 

LLOW ANV OTHER N O T E . " 
5 0 i # 7 1 = # 8 5 F F E 3 2 8 ; ! t ? 5 = # 6 8 7 8 
6 8 D I M F 1 2 , U U 4 , U I 4 4 , P - I " 
7 0 P.$21 
8 0 [ :UW0 STA # 8 8 ; L D A e 8 
9 0 : y W 2 L D X # 8 8 

1 0 8 ; W W1 D E X ; B H E mi 
1 1 8 E 0 R t ? 4 ; S T A # B 8 8 2 
1 2 8 D E V ; B N E y W 2 ; R T S ; 2 
138 P . * 6 

1 4 8 F ? 0 = 1 9 9 ; F ? 1 = 1 8 8 ; F ? 2 = 1 6 7 > F ? 
3 = 1 4 8 ; F ? 4 = 1 4 8 ; F ? 5 = 1 2 4 

1 5 0 F ? 6 « l 1 0 ; F ? 7 = 9 8 ; F ? 8 = 9 2 ; F ? 9 = 
8 2 ; F ? 1 0 = 7 2 ; F ? 1 1 = 6 8 

1 6 8 F . X = 8 T 0 1 4 4 ; t t ? X = 8 ; N . 
1 7 0 L)?2 = 2 5 5 . : U? 1 4 * 2 5 5 ; U ? 2 4 = 1 6 ; y 

? 2 5 = 1 6 j W T 2 6 = 3 2 ; U ? 2 ? = 8 8 ; W ? 2 8 = 4 S 
1 8 0 U ? 2 9 = 1 6 ; U ? 3 1 = 1 5 ; U ? 3 3 = 1 6 ; W ? 

3 4 = 1 6 ; U ? 3 7 = 1 5 ; y ? 3 S = 9 6 ; U ? 3 9 = 4 8 
1 9 8 U ? 4 0 = 6 4 ; U ? 4 3 = 1 6 ; « ? 4 6 = 1 6 ; 

5 8 = 3 2 ; U T S 1 = 6 4 ; U ? 5 2 = 8 8 ; W ? 5 3 = 3 2 
2 8 8 U ? 5 5 = 3 2 ; y ? 5 6 = l 5 ; U ? 6 4 = 6 4 ; W ? 

6 5 = 4 ? ; W ? 6 7 = 9 6 ; W ? 6 8 = 4 ? ; y ? 7 9 = 2 5 5 
2 1 0 U ? 8 6 = 1 6 ; y ? 8 8 = 8 0 ; U ? 8 9 = 1 5 ; W ? 

9 0 = 1 6 j W ? 9 1 = 6 4 ; y ? 9 2 = 4 8 ; y ? 9 4 = 1 6 
2 2 8 U ? 9 3 = 1 6 ; U ? 1 8 8 = 1 6 . : U ? 1 8 1 = 1 6 ; 

U ? 1 8 3 = 1 4 3 ; W ? 1 8 4 = 3 2 ; W ? 1 8 6 = 3 2 
2 3 8 W ? 1 1 6 = 1 2 7 ; y ? l 1 8 = 1 2 8 ; y ? l 2 7 = 

6 4 ; W ? 1 2 8 = 1 1 1 ; W ? 1 2 9 = 4 8 ; W ? 1 3 8 = 1 6 
2 4 8 y ? 1 3 1 = 1 6 ; y ? 1 3 9 = 9 5 ; W ? 1 4 1 = l<> 

0 
2 5 8 N = A . R . 3 C l 2 
2 6 8 P . " u NOTE LENGTH ? * ; L 1 , # ? 

1 ; f t = < ? # 7 8 - 4 ? > * 2 
2 7 0 G O S . b 
2 8 0 DO 
2 9 8 D = < 5 8 * f t . R . X f t > * 2 5 6 
3 8 0 A = F ? N ; V = D/-A 
3 1 8 L I . W W 8 
3 2 8 G O S . a ; G O S . c ; U . ? # B 0 0 1 < > # F F ; 

P . $ 1 2 ; G . 2 6 8 
3 3 8 a R E M NEXT NOTE 
3 4 8 V = A . R . 5 - 2 5 4 + 1 ; G = B ; M = N * 1 2 
3 5 8 D 0 ; G = G + < W ? r t > ; M = « - U ; U . G > = V ; 

N = N - < N * 1 2 > - 1 ; R . 
360bREM DRfty NOTE 
3 7 8 C L E A R 4 ; F . K = 1 6 3 T 0 8 S . - 3 8 ; F . J 

= 1 T 0 2 8 S . 4 
3 8 8 M 0 0 E 2 , < K + J > ; P L O T 1 , 2 5 8 , 8 ; N . 

; N . ; U = 0 : U = 1 5 7 ; R . 
3 9 8 c l l = U + 8 ; Q = N 
4 8 8 MOUE U.. < U + a * 2 > ; P L 0 T l . - 2 , 8 ; 

PLOT 1 , 8 , 2 ; P L O T 1 , 2 , 8 ; P L O T ! , 8 , - 2 
4 1 0 P L O T l , - 1 , 1 ; P L O T l , 1 , 1 
4 2 8 I F Q > 6 P L 0 T 8 , - 2 , - 2 ; P L O T l , 8 , -7;G . d 
4 3 8 P L O T l , 8 , 7 
4 4 8 d I F U5c248 = 0U = 8 ; U = U - 3 8 ; I F U< 

8 G 0 S . b _ 
4 5 0 R . 

KCORNATOM 
NEW 4K EPROM PLUGS STRAIGHT 

INTO UTILITY SOCKET FLASHING CURSOR 
120C.600.300 BAUD CASSETTE OPERATING SYSTEM. 

VISIBLE AND AUDIBLE INDICATION OF LOAD & SAVE. 
Draw complex graphic shapes with one instruction 

using our special 'SHAPE' command 

33 NEW C O M M A N D S 
SHAPE N X.Y 
BLOCK 
POINT 
FIND 
KEY 
ZERO 
SCREEN 
STOP 
STRG 
MC 
RENUMBER 
AUTO 
DELETE 
VERIFY 
PACK 
TONE 

draw shape number N at X.Y 
- draw block of any size, any graphic mode 
- test if graphic point set or clear 
- print lines which contain a given string 
- scans keyboard for use in real time games 
- zero all basic variables 
- set cursor to screen location (0 to 511) 
- debugging program command 
- print strings in graphic modes 
- monitor memory change. Hex 6 textdump 

including GOTOs and GOSUBs 
- automatic line numbering 
- delete block of program lines 
- verify programs after recording on tape 
- removes non significant spaces 
- sound a note of any duration and tone 

PLUS: RE AD, D ATA, RESTORE,BS AVE. APPEND,TAPE... 
BSTRG, CHAR, POP. VAR & BLEEP A 
Fits any size memory A tom 

Full Documentat ion included 

NEW LOW PRICE £15.95 ALL INCLUSIVE 
Ross 

Software 
RUSH YOUR ORDER TO: Ross Sof tware 

44 Premier Avenue, Grays, Essex RM16 2SD 
Send £1 for documentat ion only 

MACHINECRAFT 
SOFTWARE 

FOR THE 16K ZX81 

737 COCKPIT 5.75 
FRUIT MACHINE 4.50 
LIFE 4.50 
WORDSQUARE 4.00 

ZX GRAVITY RUN 5.75 
ROCK BLASTER 4.50 
AMAZON ADVENTURE ...4.50 
ORBITER/HANGMAN 4.00 

ZXHEX . . . M/C ENTRY AND MANIPULATION 4.00 
ZX CESIL . . . COMPUTER LANGUAGE FOR SCHOOLS 5.75 
DNA . . . EDUCATIONAL 7 PROGRAM SET 11.50 

FOR THE A C O R N A T O M 
THESEUS. . . 3D ADVENTURE IN 12K. . . NO F.P 11.50 
DEATH TEMPLE. . . ADVENTURE IN 3K 5.75 
SPACE ALIENS . . . REQUIRES 3K ONLY 5.75 
BRICKOUT. THE WALL STRIKES BACK. 3K T/3K G 5.75 
DEATH PARK/HIGH-LOW/SNIPER . . . 12K . . . NO F.P.. 5.75 
ATOM CESIL. . .12+12 5.75 
MIRACLE. . .FULL DISASSEMBLER IN 252 BYTES!! 4.50 

Spectrum Software available shortly. 
All prices inclusive. 

Send S.A.E. for further details or payment to: 

M A C H I N E C R A F T LTD. 
P.O. B O X 2, C O G G E S H A L L , 

C O L C H E S T E R C06 1T J . 
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y f j u t o r a m 
The sole ZX81 agent for the 
Arab World is interested in 

software, publications, 
add-ons, etc. 

Don't miss this opportunity 
- ACT NOW! 

Send samples of all you have to: 

P.O. Box 147, Jeddah, 
Saudi Arabia, Tel: 660421Z 
Telex 402 276 Autoram S.J. 

i 

N E W FROM 
CAMEL PRODUCTS 

AN INNOVATIVE PRODUCT 
FOR YOUR ZX81 

Faster than a Floppy 
Easier than an EPROM 

MEMIC-81 
HOW IT WORKS & WHAT IT DOES 
This useful accessory for ZX81 users is a 2 kilobyte (or 4KB) 
memory module using chips fabricated in a remarkable 
technology. When not actually in use, these CMOS chips can 
be put into standby. They then take only a minute current to 
retain the data securely. The Lithium battery fitted in the unit will 
last for 5 to 10 years. Plug it into the ZX81 and flick a switch 
and the data is ready for retrieval. 
MEMIC-81 resides in the 8-12K area of ZX81's memory map. 
This area is not directly addressed by Basic, but Basic programs 
can easily be stored and retrieved by mean's of the tiny 12 byte 
routine provided. This can itself be stored in CMOS, so that 
Basic programs become available simply by entering PRINT 
USR . . . Machine Code routines are directly accessible. 
Clear User Notes, Application Notes, Program Example and the 
necessary routines are provided with MEMIC-81, which comes 
cased and with an extender card at the back. 
For a picture of MEMIC-81, see Sept Y.C. page 122. 

2kB MEMIC-81 £24.95 + VAT 4kB MEMIC-81 £29.95 + V A T 

OTHER CAMEL PRODUCTS 
MEMIC T 2 kB Towerblock version for any System £29.95 incl. 
MEMIC L 2 kB Low Profile version with cabled connector £29.95 incl. 
PIO-81 8 + 8 Ch. latched Input/Output ZX81 card £13.00 + VAT 
ROM-81 2kB-8kB ROM/EPROM Unit for ZX81 £14.95 + VAT 

W 
Mcrodectrc/Ks ltd. One Mton M.-Czttnte. CB4IUY fH 102231 314814 

THE BBC MICROCOMPUTER 
SPECIALISTS 

SOFTWARE FOR THE BBC MICRO 
MISSILE CONTROL the first implementation on the BBC Micro of 
the popular arcade game (32K) £9.00 
MAZE MAN an authentic version of the popular arcade game 
(32K) £6.00 
BALLOONS a highly original game that soon becomes compulsive 
playing (32K) £6.00 
DISASSEMBLER the memory dump routine includes a scrolling 
back in memory facility (16K) £5.00 

MISSILE CONTROL, MAZE MAN & BALLOONS 
use the Keyboard or Joysticks for control 

30+ PROGRAMS FOR 
THE BBC MICROCOMPUTER 

This Book contains program listings, with explanations and 
tips on using the BBC Micro 

GAMES UTILITIES GRAPHICS & MUSIC 
'ASTRO RUN' 'FASTFINDER' '3D GRAPHICS' 

Most programs will run on Models A & B 
Edited by C.J. Evans, various Authors. 

A pair of cassettes with all the programs is available. 
ISBN 0 946190 00 3 

BOOK £5.00 BOOK & CASSETTE SET £9.00 

CASSETTE LEADS 
for the BBC Micro 

The BBC Micro comes with an incomplete cassette lead 
7Pin Din to 2 x 3.5mm & 1 x 2.5mm minijacks £4.00 
7Pin Din to 5Pin Din & 2.5mm minijack £4.00 
7Pin Din to 7Pin Din £4.00 
7Pin Din PLUGS Two for £0.65 
6Pin Din PLUGS (for RGB socket) Two for £0.65 
5Pin Din PLUGS (360' for RS232) Two for £0.65 

RS423 LEADS 
RS423 TO RS423 (BBC Micro to BBC Micro) 

Allows two BBC Micros to 'talk' to each other 
Two metre cable £4.00 
Four metre cable £5.00 

TELEVISION/MONITOR LEADS 
Phono plug to Co-ax with high quality cable 3 Metres £3.00 
BNC Plug to Phono plug (i.e. BBC Micro 

to Rediffusion TVRM) £2.20 

PRINTER CABLES 
BBC to 36 way Centronics Type connector £17.50 
BBC to 25 way D Type (for use with RS232) £9.50 
BBC to 40 way edge connector (Centronics 739) £20.00 
TORCH to 36 way Centronics Type connector £20.00 

Blank C30 Computer Cassettes 
Ten for £4.00 

Computer graphics design pads 100 sheets £4.00 

BBC UPGRADE KITS 
RAM UPGRADE (100ns) £23.00 
KIT A Printer & I/O Port £9.50 
KIT B Analogue Port £8.00 
KIT C Serial I/O & RGB £10.00 
KIT D Expansion Bus/Tube £7.50 
Full Upgrade Kit £58.00 

All components full specification 

S T A R DP8480 PRINTER From £250 Inc V A T 
80 CPS : 80/96/132 COLS 

BIDIRECTIONAL LOGIC SEEKING 
TRACTOR WITH FRICTION FEED 

CENTRONICS £217.39 + £32.61 VAT = £250.00 
RS232 £235.00 + £35.25 VAT = £270.25 
High Res Graphics option to allow 

BBC Screen dumps £15.00/£20.00 
(24HR SECURICOR DELIVERY FOR PRINTERS £8.00) 

VAT included where applicable 
Send SAE for full Price List 

POSTAGE: Add 50p on all orders under £10.00 

E . J . E . m i c r o c o m p u t e r s 
Dept (YC), 25 HENRY AVE, RUSTINGTON, 
W. SUSSEX BIM16 2PA. (09062) 6647 
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T H E B B C M I C R O is one o f the most impressive 
machines on the market, and its capabilities 
for music generation are much-praised. 

That docs not mean, however, that every 
B B C owner can immediately plug in and start 
emulating Gary Numan, though this articlc 
will show you how to take full advantage o f the 
features that are present in the B B C ' s music 
box. 

We will now define the initial problems you 
may encounter, and sec what can be done to 
overcome them, so that our micros can start 
making pleasant noises. 

There are two main hardware grumbles — 
both easy to solve. Most B B C Micros emit an 
annoying buzz from the loudspeaker during 
hormal use. This is caused by signals from the 
data bus being amplified. A lOKohm resistor 
across pins 16 and 15 of the 1MHz bus should 
cure it — you can either fit a plug, or solder it 
to the corresponding tracks on the P C B . 
Acorn will be doing this themselves soon. 

Secondly, i f the tinniness inherent in the 
small internal speaker is restrictive, you can 
connect an external amplifier o f 50Kohms 
impedance to pin P L 16 on the P C B . These 
modifications might affect your warranty, so 
check with your local Acorn Service Centre. 

Statement syntax 
Moving on to documentation, I presume 

that the Envelope and Sound statements are 
now understood, thanks to the new user guide 
and to previous articles such as that in July 
Your Computer, but briefly, the Envelope 
statement has the following syntax: 

Pitch Amp l i t ude 
envelope envelope 

Envelope n,1,p1,p2,p3, a1,a2,a3,a4,t1,t2 
n1,n2,n3 

where n is the envelope number — usually 1-4, 
or 1-16 i f not using tape filing in Basic: and 1 is 
the length o f a time step — usually 1-127 for 
pitch envelope repeat. Add 127 i f the pitch 
envelope is not for repeat. T h e change o f pitch 
per step in the corresponding pitch parts is 
given by pl ,p2 ,p3 from - 1 2 8 to 127. T h e 
number o f steps in each part o f the pitch 
envelope is designated by n l ,n2 ,n3 from 0 to 
255. T h e a l ,a2 give the change of amplitude 
in attack, and change of step in decay parts, 
using values from - 1 2 7 to 127. T h e a3,a4 give 
the change o f amplitude in sustain and the 
change o f step in release, using values from 

127 to 0 . T h e t l , t 2 are the target levels for 
amplitude at the end of the attack, decay parts; 
0 to 126. And here, briefly, is the syntax for 
the Sound statement: 

d = dummy flag, 0 or 1 
s = sync flag, 0 or 3 
f = flush queue flag. 0 or 1 
c = channel number, 0 to 3 
a = amplitude, 0 to 15 for envelope 1 to 16 
p = pitch, 0 to 255 for a music channel, or 

0 to 7 for a noise channel 
d = duration of sound 10 to 2550ms. 
In B B C Basic sound qualit ies are 

programmed using the Envelope statement as 
shown above. However, a statement followed 
by 14 parameters does not give much idea o f 
the sound it will produce. 

T h e EnvPlot program, for 3 2 K , allows you 
to draw an envelope directly on the V D U by 
moving a cursor around. Then you edit it, 
sampling the sound produced. You define the 

STAR OF STA 
SCREEN AN 
LIVING-ROQ 
Whether your musical tastes are heavy metal or Trapp 
family singers the BBC Micro has something to offer. 
This month and next month Chris Melville shows you 

how to turn your BBC into a musical instrument. 
pitch and amplitude parts separately on 
separate axes. 

EnvPlot enables the user to start from 
scratch and define both pitch and amplitude 
envelopes on the screen. T h e program is either 
in Pitch Mode; blue background, pitch 
envelope/axes displayed, pitch envelope 
information displayed at top o f screen: or 
Amplitude Mode, red background, amplitude 
envelope/axes, and amplitude envelope 
information at top o f screen when the user is 
entering or manipulating the amplitude 
envelope. 

T h e two modes are interchangeable at any 
stage, and i f you re-enter cither, you will be 
returned to where you left off. There is a 
cursor on the screen which is moved about by 
using the arrowed keys. You cannot move the 
cursor anywhere that would produce out-of-
rangc parameters. 

Presssing any function key will rub out the 
cursor and, when the function has been 
executed, the cursor will reappear on the last-
entered point. All o f the functions arc 
foolproof. For example, you cannot Sound the 
envelope unless you have completed both 

BBC MUSIC 
>>L.IST 

lOREM C.MEIVILLE 1982 
HON ERROR RUN 
12*TV2S5 
13M0DE4: F'ROC1N!TIAL! SE:PRINT"YOU ARE NOW RUNNING THE ENVELOPE-DEFINE PROGRAM, 

SEE SEPERATE SHEET FOR INFO. HIT KEY TO START "JX-GET 
I4PR0CAXES 
15VDU29.182\420; 
16REPEAT 
1 /PROLCUKiiOH: PROO-IIPE 
180N OX GOSIJB 30. 78. 24, 47.56.60. 74. 
19UNTIL NX-3 
20PRCCFUNCTION:PROCW I FE 
21 ON 05i GOStJB -38. 24 . 4"*.. S6. 60. /4. 36. 32 
22IF 07.-2 GOTO !t> ELSS (rOTO 20 
23END 
24IF NOT Af 7. OR NOT PF7. GO! 060 
2SS0CND1 . - 1 5 , l O O . 4 : VDU4. 1 2 : P J ^ . I N T " P A R A M E T E R ^FUnt S - Y O U con l i s t the ENVE-LOPE 

P4i-«ffi<«tpr9 tnAt are ior«pO f r oiti your gr aphv.. J hi •> is a qooC way to ".tore any 
good 5.0und-« you d i i tover for lAtur nr.P. Hit a k*»V- . . " 5 s X»GET 

26CLS:PRTNT"Thp nt.iteffient would bo: - ENV.1," ;STf j " . " ;FX(1) : " . " :FX<2) ; " . " !FX 
<3>; " . ":SX<1) : ";SX(2>; . "ssx ( ~>: " . M:FX<ti>; ••. • ;F7.C6); " , ;FX<7): ":F7.(8>: " . ";SX 
<5> t " . "«SX<6) s r "And the SOUND statement would t> l t - i flur«tion par Aiw}ter«": 

27PRINTSTft» < INT<XX <7> -XMAXX/900* • (STP-l • MODI26*1 > /5> > : : X-GET 
28RETURN 
79REM »»<"• ENTER PORTION ROUTINE «•« 
3050UND 1.-15. 1.4: IF N7.-2 PF7.« - I ELSF IFN7.-7 AFX—I 
31 MOVEXX (NX) . YX (NX) : DRAWXX. YX: N7.-NV.-1: XX (NX) -XX: YX (NX) -Y7.: SX (NX) -DSTEPS7.: FX (N 

v.) -FSTEPSX: RE TURN 
32S0-JND 1.-15.l.4:VDU4.l5:PRINT"INFINITE SUSTAIN OPTION You m«v rhooc.n in<i 

n i t e sustain for th«; note mounded with FS (h i t 1) or , \ l l o » " ' " j t to decay norir.* 
l ly.i irj. given by RELEASEpi>rt of the amplitude envelope (h i t N>"; 

33REPEAT: INFS-GET»:UNTII INI *-"N" OR INF4-" I ••: VDU1 2. S: RETURN 
R * . 4 

33 REM *•» SELECT PITCH 
36VDU4.12 :PRINT' "You a'r« already in PITCH nOde. numbsl-ul 1 •":SOUND 1.-15.10.4:P 

fttlCWAIT (150) :\®Ui2.5: RETURN 
3/REC1 » DEL. LAST PORTION ROUTINE • 
38IFN7.:4 PF7.-0 ELSE AFX-O 
"59IF N7.-0 OR NX* 4 VDU4.12: PRINT"No las t -por t ion to delet e":SOUND 1.-15.120,5 

:PROCWAIT(100):VDU12.3:RETURN 
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pitch and amplitude sections. All parameters 
entered are checked before they are accepted. 

In Pitch Mode the Y-axis is labelled relative 
to f — which is the pitch used in the Sound 
statement concerned. 

When moving the cursor about, remember 
that the dotted line can have a gradient — 
given as P/STP at the top — o f zero even when 
it is not horizontal, since integer arithmetic 
and integer parameters cannot give totally 
accurate results. I f the gradient o f any section 
is zero, then, when the computer Sounds that 
part, there will be no pitch change. 

Relative pitch 
T h e Y-axis is the relative pitch, the X-axis is 

the number o f steps. T h e actual duration o f a 
step depends on what you have set it as. 

T h e pitch envelope has three sections, for 
each section rhc computer needs to find the 
gradient, that is pitch/step; and its length in 
steps to use in the Envelope statement. 

Whether the pitch envelope keeps cycling 
over is, o f course, determined by the value 
chosen for the step length. In Amplitude 
Mode the Y-axis represents amplitude, the 
X-axis represents steps. 

T h e parameters taken for the amplitude part 
o f an envelope statement are somewhat odd, 
and the system used by the computer can 
causc amplitude envelopes to differ from the 
one you have drawn. 

For this reason it is usually best to have a 
horizontal sustain section otherwise the note 
will fade quickly due to inaccuracics caused by 
the computer's Sound software dealing only in 
integers. (continued on page 57) 

40S0UNDJ , -15. ISO.3: MOVEXX <N7.) . YX < NX > : NX-NX-1: PL0T7, :<7. <NX> .YX<NX>:RETURN 
41 
•J2REM •»**• RESCAl.E ROUTINE •»** 
43SCUND1. -1$, 100, 3s VQU4. 1 2t PftlNfaEStALE AXIS-To picl ax i * type- one o f : ~ " " " * 

.Y - To rcscaltf the grnph cor rec t l y . x.y - To scale w i s but not T.h«> g r j p h . - " " 
F - To "Forget* thi% operation. " : 

44REPEAT:•FX 13,0 
45U»=G£TS:UNTIt. 0»-"X" OR 0 » = * ' Y " OR 0 1 . . " ; : " OR GV«"y" OR Q*»"F" 
46IF 0»»"F"VDU12. 3: RETURN 
471F04 ~-"Y"ORO*«' y"REPEATCLS: INPUT "MAX I MUM Y-VALUE <5-33585) ".M:UNTILM>-5ANDH 

33536:PX7.«XMAXX:PYX*INTM ELSEREPEATCLS: INPUT-MAXIMUM X-VAl.UE (3-763) " . M: UNTILM : 
-3ANDM' 766: PX&-INTM: PYX--YMAXX 

48IFN7.->OGOTOS4 
• 49BAD=0:FORO-' 1 TON-/.: IFQ»«";:"ORO*«."y" PS7. (G) "INT (SX(0)/XMAXX-PXX+.5) :PFX(G)»FNR 

OUND(FX (0) /PXX*XMAXX/YMAXX*PYX> :PX7. <D> ̂ XX(G) : PYX(G)«YX(Q) :GOT05 3 
SOPFX (G)»F%((» :Pjjjji (0)-SX (0> : PXX (0>«1NT(XX<C) /PXX*XMAXX+. 3> : PYX(Q> •» INT (YX (G) /P 

YX*YMAXX+.5> 
31 IFpX*/.«3> >900 ORABS(PYX(Q)),40v 0RABS<PF7. (0>) : 26 ORPSX(O) 255 BAD—1 
52NEXT: IFBAD CLS.: PRINT "MO FtESCALE -Bad qr aph" : SOUND 1.- IS. SO. 5: FROCWAI T (100) : G 

0T043 
33F0RQ-1T0NX: XX<Q)«PXX<Q) : YX(Q) -PYX(G) :FX<Q)=PFX(Q) :SX(0> =PSX(G) : NEXT 
54 XMAXX-PXX: YMAXX-PYX: VDUS: PROCSCREEN: VDU29, 182; 420: : RETURN 
33REM * * * DEFINE STEP DURATION **«• 
5630UND1.-IS.100,4:REPEATVDU4.12:INPUT" Enter step duration (1-127 centicecs. 

)".TAB<10.2),STP:UMTILSTP>»1ANDSTP 128:STP^XNTSTP 
571F AF7. AND IN1 ( XX (7) *XMAXX/900*( tSTP -1 ) MODI 26- I ) /S) 754 S0UND1. 15.20.4:VDU 

12:PRINT' "REJECTED-thi« v»lve causes the ampl l tudoonvolope to h«=- longer than the 
DURATION parameter in a SOUND statement can take.";:PROCWAIT(400):GQT056 

38CLS:PRINT"Do you wont the p i tch nnvolope to play ONCE,or to keep REPEATING 
Cent or O.ft) ""': REPEAT: 0S*GET'5: UNTXLG*'»"O"0F(06—"R"ORQ*" r "0R0*r'"o" : IF0*-"0"0Rr?J* 

"o"STP STP+127:RETURN:El.SERE TURN 
39REM *•*»•»» BEEP ROUTINE »»••«« 
60VDU4. 12: IF AF7. AND PFX GOTO 6?- ELSE IF N0TPF7. PRINT"PITCH"; : IF N0TAF7. PRINT" 

and " : 
61 IF NOT AF7. PRINT-AMPLITUDE"; 
62PRINT" envelope 1 ncomp 1 ate" : SOUND 1. - 13, 10, 5: PR0CWA1 T ( 100) : RETURN 
63PRINT" DEPRESS one oi M.N,6 to produce sound M - produces MUSIC"'"N,B -

NOISE or BUZ7 re*pectsvly E - to END thi=. operat ion" : : *FX13. 1 
64*FX1S, 1 
65REPEAT sQ*-GET*:liNTlL O* "M" OR&»"»"N" ORQt--"B" OR ()*•»"£": *FX15.0 
66IF 0*="E" RETURN 
67IF INF«-"N" DURX«INT < < 7) *XMAXX/900» ("<STP-1) MODI26*I) /S> ELSE DURX-235 
68IF OS="M" ENVELOPE!. STP, FX (1 > , FX (2). F7.-<3> . SX (1) .SX(2> .SXC5) ,FX(5> .FX(6) ,FX( 

7) , FX <8> . SX (3> . SX <6) : SOUNDS 11.1. PITCHX. DURX: GUT060 
6911- Q-*="N" ZX- 7 ELSE ZX«o 
70ENVELOPE1,STP,F7.(1^ .FX(2) . OX (1 > . SX (2) .SX<7>) .O, O. O, F7. (8> , O.O: SOUNDS-1 I . 

I . PI rCHX, DURX: SOUNDMO. IS. ZX, DURX: GOTO&4 
7160T06S 
72 
7.-5REM ** AMPLITUDE ENVELOPE 
74GX=»2: N1 V. -fiY.: NX - MX: X IMAXX--XMAX7.: Y \MrtXX-YMAXX: XMAXX=AXMAXX: YMAXX--AYMAXX 
75VDU19,1.1.0:0;19,0.l.oio;:S0UND1.- 13.20.4:Cl.O:PROCSCREEN:VDU19,1.3„0;0:2 9.0 

. 2,0:0:4.12.2V.is2:100: 
76IFNX<>4 OOTOBO 
77PRINT" AMPLITUDE MODE You i?.,vy nov. define an amplitude envelopein th 

w wmu way.You can use the functionkeyti.F7 return-:, you to p i tch-def ine <x>ode 
(SPACE BAR TO CONTINUE)"::X-GET 

7SPRINT "Note th.Tt the f i ra t 3 stage-i must have .^total length of less than 25 
3 (20't.h? o-f̂ . *ccond) or th« corresponding SOUNDst«te«ent. w i l l nave DURATIO 
N par amc-ter out o* range. (SPACE BAR.. . ) " ; : X-GET 

"" r>: PRINI "Yen have got the opt ion of never -end ing SUSTAIN by using F8 at a 
ny stage. Nott* th«t never ending SUSTAIN' means that the RELEASE section i s 

fih-vei reached. (SPACE BAR >";:X"GET 
80 VDU4:CLS:PRINT"I a r t one 1 r, ATTACK" ' "Par I two i s DECAY"' "Par t three 

l i SUSTAIN Part four in RELEASE"'~ PRESENT PART: ": 
S1 UN NX-3 BOTO ^ 8 3 , 8 4 . 8 5 , 3 6 
32PRINT" ATTACK"::G0r087 
8'5PRINT" DECAY": :G0T087 
84PRINT" SUSTAIN"; :GOT087 
8SPRINT" REI.EA3E"; :G0T087 
B6PPINT" ALL DONE": 
8 / .SOUND 2 , - 1 3 , 1 0 . 2 : * F X I * i . 1 
83X - [ N-KEY (300) : 11- NX-S GOTO 91 CLSEREPEAT : PROC.CURSOR: PROCWJ P6 
890N0X GOSUB36,38,24.98.36.60.94.96.32 
90UNT11 NX—8 OR QX»-3: IF OX-8 RETURN 
91PR0CFUNCT ION:ON«7. G0SUB30. ; s . 24. 9 8 . 56, 60, 94 . 96. 32: I F OX---9 RETURN 
92 IF OX=2 UUTO 83 ELSE60T09I 
9"REM***AMPL «TUDE MODE F U N C T I O N " ' 
94VDU4. 12: PR INT "You are already j.n AMPLITUDE .->od</ D07Y" " : S0UND1.-15, SO. S: PRQ 

CMAIr(100):RETURN 
95 REM RETURN TU PITCH MODE »•• 
96 MX-NX: TJX - r:: X: GV. : : , i 'MttXXMAX7.: AYMAXX-YMAX7.: XMAX7.-X 1MAXX: YMAXX-Y1MAXX: V 

DU I1.4..<>;<>; 19,0, 4. 05 0; 5, J 2: PROCSCREEN: VDU29, 182:-T:.-; 19. l.6,OiO? : RE TURN 
97REM •* AMP. RCOCAl.E R0U1 1NL •• 
98SUIIND1. -IS. 100,3:VDU4. i2: PRINT "RESCAUE AXIS : type one o * : - " " " X,Y - Re-pl 

ots graph accordingly ::. y - Scalcu axis but leaves qraph'"" F - To FINISH th i 
operat ion." : 

99REPEAT:-FX 15.0 
IOOO*-»GE It-:UNT-L01-""X" OR (.'••'"x OR O* • "F* 

. 5:RETURN ELSE IF 04""Y" OR C*S--"y" 60T0112 
101 REPEAT CLS: INPUT"Ma>:m;in X value i3 to 1400) 

:PXX-INTM:IF NX-4 GOTO 111 
102 FORO-U TONX 
1031FO* =-">:•• PXXC«> XX(0>:PFX(0> - FNROUND (FX (0) »XMAXX/PXX) CLSE PFX (0> "FX (G) : PXX 

(O) -INT (XX(Q) »XMAX7./PX7.*.5) 
104NEXT:ON 9-NX GOTO 10S.106.107.108 
105TF PFX (8) 0 0RFFX(8> -126 BAD"-! El.SE IF PFX(8)-0 AND S7. (8) < >SX <7) PFX<8>=-

1 
106 IF PFX (7) >0 0RPFXC7X-226 OR PXX (7) "PXX/900* ( <STP—1) MODI 27+1) >1270 BAD"-1 

ELSE IFPFX (7) "0 AND SX(7X.SX(6) PFX<7)— 1 
1 07IF PFX <6) >126 ORPFX (6) <. 126 OR PXX (6) «PXX/900» ( (STP-I > MODI 27+1) : 1270 BAD—1 

ELSE IFPFX(6)=0 AND SX(6> -SX<5) PFX <6>-S6N(SX(6)-SX(5>) 
1081F PFX <3) 126 0RPFX<5) -. 0 OR PXX <T>) »PXX/900* < (SI P— I > MOD 127+1 ) > 1270 BAD—1 EL 

SE IFPFX(3)-O AND SX<5)<>0 PFX<5)-1 
109IF BAD CLS:PRINT"NO RESCALE - bad gr*ph.":S0UND1.-15.50.S:PROCWAIT<100)sGOT 

098 
UOFORQ-S TO NX: KX<0) »PFX (0) : XX (0) -PXX (0) : NEXT 
111XMA*X»PXX:VDUS:PROCSCREFN:RETURN 
I 12REPEATS CLS: INPUT "Enter ma::, y-val-aw (9-126) "M: UNTIL M127 AND M>«9xPY7."INT 

M: BAD"O: If-NX-a 60T0121 
113F0R0-4 TONX 
1 14IFG*- y"PYX (0> «YX (O) : PFX <0) aFNROUND(FX (O) •PY7./YMAXX) : PSX (G) « INT (SX (0) •PYX/Y 

MAXX+.3) ELSE PYX (O) - INT tY". t f < • YMAYX/PYX* . 5> : PF7. (O) "FX (G) : PSX(O) =SX (G) 
115Nr.xr:0N 9 NX GOTOl 16. 12 7. 2 18. 119 . . . . (listing continued on page 57) 

OR Oi "y" OR : IF Gi -"F" VDU12 

•M:UNTILN>=3 AND M<1401:BAD=0 
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VIC-20 ANALOGUE INTERFACE 
THE CLOYVALE VIC-20 ANALOGUE INTERFACE WILL 
ALLOW YOUR VIC TO MONITOR TWO INDEPENDENT DC OR 
AC VOLTAGE INPUTS AND TWO EXTERNAL TRIGGERS. 
SIMPLE TO USE • IDEAL FOR PROJECTS, EDUCATION 

2 CHANNEL VOLTAGE MONITORING EACH GIVING 
• DC VOLTS: 0-2 VOLTS TO 0-30 VOLTS MAX RANGE 
• A C VOLTS: 30 VOLTS MAX PEAK TO PEAK LOW FREQ 
• OFFSET BIAS CONTROL FOR MORE ACCURATE 

MONITORING BETWEEN TWO VOLTAGE LEVELS WITHIN 
RANGE 

2 INDEPENDENT EXTERNAL TRIGGERS 
ALLOWS MONITORING OF EXTERNAL SWITCHES 
E.G. DOOR SWITCHES, PRESSURE MATS, RELAYS, ETC 

2 CHANNEL PADDLE FACILITY 
INDEPENDENT FRONT PANEL SELECTOR SWITCHES GIVE 
DIRECT CONTROL INSTEAD OF VOLTAGE MONITORING. 
ALLOWS INTERFACE POTS TO BE USED AS PADDLES FOR 
GAMES, X-Y POSITIONING, ETC. 

ONLY £37.95 
DEALER ENQUIRIES WELCOME 

EXCL VAT, P&P 

PLEASE SEND ME ANALOGUE INTERFACES 
AT £43.64 EACH INCL VAT 

P&P 2.00 = 

I ENCLOSE CHEQUE/PO TO VALUE OF 

PLEASE INCLUDE NAME/ADDRESS/PHONE IN BLOCK CAPITALS 
PLEASE ALLOW UP TO 28 DAYS FOR DELIVERY 

CLOYVALE LTD UNIT 5 PLOT 1 INDUSTRIAL ESTATE 
0983 854864 VENTOR, ISLE OF WIGHT P038 IDX. 

rn 

THE ULTIMATE 
ADVENTURE 

FOR THE 
SPECTRUM/ZX81 

for only £9.95 

t f Your eccentric father 
has left you £10,000 in 
his wil l . Inorderto claimyour 
windfall you must solve 
twelve clues and gain access to a bank account 
in which the money has actually been 
deposited. Be the first to crack the puzzle and 
the prize is yours! Plus you wil l win two tickets 
to the city of the secret KRAKIT™ vault 
location. The prize money is increased 
weekly. A telephone number wil l be 
supplied so you have the opportunity to 
find out just how much you could win. 

• W h e n order ing please state 
whether for Spec t rum or 
ZX81 

COMPUTING 

RULES 
1. The first qual i f ied entrant to be conf i rmed by the judges to have comple ted all 
the clues correct ly is the w inner . 
2. There w i l l be one w inner on ly . 
3. No persons connected t o Ar t ie Compu t ing L imi tod or Internat ional Publ ishing & 
Sof tware Inc. or their fami l ies are el igible to enter KRAKIT.™ 
4. This of fer is not va l id whe re proh ib i ted by law. 
5. Due to the conf ident ia l nature o f KRAKIT^M w e rogrot w e are unable t o enter 
in to any ind iv idua l correspondence. Al l the required in fo rmat ion , inc luding 
h o w to c la im the prize, is o n the compute r tape. 

6. The w inner w i l l be required to s ign an af f idavi t of compl iance w i t h theso rulos. 

DON'T MISS YOUR CHANCE 
TO WIN A FORTUNE! 

396 JAMES RECKITT AVENUE 
HULL, N. HUMBERSIDE, HU8 0JA 

Dealer enquiries 
welcome 
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(continued from page 55) 
The end o f the sustain section determines 

how long the note is Sounded for, although 
the amplitude can reach 0 before this thus 
effectively ending the note. 

The release section does not have to end on 
the X-axis, it is only its gradient that is needed 
for the Envelope statement. Now for a 
complete description of all the functions 
assigned to the soft keys: 

FO EnterPoint Enters position of cursor as 
next point on current 
envelope. 

F1 DeletePoint Deletes last point entered. 
F2 Parameters Gives completed envelope 

as the Envelope and Sound 
parameters needed to 
produce it. 

F3 RescaleAxesUsed to rescale the x and/or 
y axes. There are two 
o p t i o n s : f i r s t , normal 
rescale—in which the axis is 
rescaled and any of the 
envelope parts are adjusted 
suitably; second, alternative 
rescale—the axis is rescaled 
but the graph shape is left in 
the same position. 

F4 Set Step Used to set the length of a 
step, and also whether the 
pitch envelope auto-repeats 
or not. 

F5 Sound Env Demonstrates a completed 
envelope in one of three 
voices 

F6 Amp Mode Enters p r o g r a m i n t o 
Amplitude Mode 

F7 Pitch Mode Enters p r o g r a m i n t o 
Amplitude Mode 

F8 Infinite Stn Set any future notes with an 
infinite sustain part — also 
cancels it 

F9 Unused 
Note also that Escape starts the program all 
over again and so Break should be used to exit | 
the program. 

I would like to offer two simple yet useful 
tips for saving programs (especially long ones) 
on cassette. 

Becausc of the bugs present in the B B C 
cassette-filing system, it is a neccessary 
precaution to Save programs several times in 
order to ensure at least one will Load back. It 
can be very boring sitting around waiting for 
long programs to save so that they can be 
saved over again, especially at 300 baud, so a 
good idea is to type: 
*KEV 0 SAVE "programnarne" 
;M;MTIME = 0:REPEAT:UNTIL TIME =500;M 
Then set your cassette recording and press soft 
key FO say four times, one for each copy. You 
can then go away and have a cup o f tea — the 
program will be saved four times with an 
inter-program gap o f five seconds for those 
recorders with no motor control. 

A much-criticised oversight on the B B C is 
the lack of a Verify command, since * C A T is 
not really the same thing. However if you try: 

•LOAD " " 8000 
then the computer will load the target 
program from hexadecimal 8000 onwards, 
which is, o f course, read-only memory in the 
B B C Micro. However, although nothing is 
actually loaded into R A M , the machine still 
thinks it is loading a proper program. It will 
thus report any errors that occur, including 
the corrupting of block 00 — the most 
common of the cassette-filing system bugs .M 

(listing continued from page 55) 
116IF PFX(8>>0 OR P F X ( 8 X - 1 2 6 OR PSX(8)>126 BAD=-1 ELSE IF PFX(8)«0 AND PS/. (8) 

OPS'/. <7> PF7. <8> =-1 
I17IF PFX(7)>0 OR PFX(7)<—126 OR PSX(7)>126 B A D — 1 ELSE IF PFX(7)-0 AND PSX(7) 

<>PSX<6> PFX <7> =-1 
118IF PFX (6) >126 OR P F X ( 6 X - 1 2 6 OR PSX<6)>126 BAD=-1 ELSE IF PFX(6)-0 AND PSX< 

6 X > P S X ( 5 > PFX (6) «SGN (PSX <6) -PSX (5) > 
119IF PFX (5) >126 OR PFX < 5 X 0 OR PSX<5>>126 BAD=-1 ELSE IF PFX(5)=0 AND P S X C 5 X 

>0 PFX(5> =1 
120IF BAD G0T0109 ELSE FOR 0=5 TO NX:FX(Q)-PFX(G):SX(G)»PSX(Q):YX(Q)=PYX(Q):NE 

XT 
121YMAXX=PYX:VDU5:PROCSCREEN:RETURN 
122DEF PROCINITIALISE: XMAXX=765: YMAXX= 126: AXMAXX=400: AYMAXX= 126: *FX4. 1 
123 VDU 28,0,4,39,0,23s 8202:0:0; 0.12 
124 *FX11,30 
125 *FX12,1 
126*KEY0 1 
127*KEY1 2 
12S»KEY2 3 
129*KEY3 4 
I30*KEY4 5 
13l«KEY5 6 
132»KEY6 7 
133«KEY7 8 
134*KEY8 9 
135*KEY9 : 
136 *KEY10 OLD!MMQDE61MVDU19,1,5,0)0;IM t NL. !M 
137DIM XX (8) . YX(8) .FX (8) .SX<8) ,PXX(8) , PYX <8) , PFX <8> .PSX (8) : FOR IX«0T08: XX(IX)-

0:YX (IX)=0:FX(IX)=0:SX(IX)=0:NEXT 
138NX=0:XX=0:YX=0:DSTEPSX=0:FSTEPSX=0:STP=1:GX=1:MX=4:AFX*0:PFX*0:INF-W'N":PIT 

CHX=126 
139 VDU23.224.224,224,224.0,0;0?19.1,6,0:0:19.0,4,0:0; 
140ENDPR0C 
141 DEF PROCCURSOR 
142 VDU5 :XX-XX(NX)+INT(900/XMAXX+l>:DSTEPSX-1:FSTEPSX-O:YX-YX(NX):PROCINFO 
143XNX=XX:YNX-YX 
144 *FX15.1 
145M0VE0,0:DRAW400,0:MOVEO,-100:DRAWO,ICO: QX-GET 
146IF OX-137THENXNX-XNX+6:GDTO151 
147IF QX»136THENXNX"XNX-6:GOTO151 
1481F Q7.n 139THENYNX"YNX+16: GOTO 131 
149IF GX»138THENYN7.n>YNX-16: G0T0131 
150IF (QX-48)>0 AND (QX-48X10 QX-OX-48:GOTO 157 ELSE G0T0144 
151 IF FNBAD PROCREJECT:PROCINFO:G0T0143 
152S0UND0,-10,1,1:PROCINFD2:PROCWIPE 
153PL0T29,XNX,YNX 
154M0VE XNX-4,YNX+4:PRINTCHR*224 
155XX*XNX:YX=YNX 
156G0T0144 
157ENDPR0C 
158DEF PROCAXES:VDU5,29,0;O;:M0VE182,20:DRAW1S2,820:IFGX=1THENC=420:AX-32:BX~4 

00 ELSEQ-100:AX«112:BX«720 
I59M0VE1082,Q:DRAW100,Q 
160F0RIX»170T01070STEP100:MOVEIX,Q*16:PRINT":":NEXT 
161FORIX-170T01070STEP300:MOVEIX,Q-6:PRINTSTR*(INT((IX-170)/900*XMAXX+.5)):NEX 

T 
162F0RIX~AXT0832STEP8O:M0VE0.IX:IF0-100 O*-" " ELSEQ$="F":IFIX>0 Q*-"F+" 
163PRINTQS;STRt(INT((IX-Q-12)/BX#YMAXX)>:M0VE164,IX:PRINT"-" : NEXT 
164VDU29.182S0;:ENDPROC 
165 
166DEF PROCREJECT:SOUND1,-15.100,5:VDU4,12:PRINT"Not al 1owed-outside parameter 

range":PROCWAIT(100):VDU5:ENDPROC 
167DEF PROCWAIT(TX):TIME=0:REPEAT UNTIL TIM£>TX:ENDPRCC 
168DEF PROCINFO:IF NX<4 At="Pitch/step-":B$="Steps":C«="P/Stp":D»«"PITCH " ELS 

E A*="Amp./step =":B*="Anp. ":C*="A/Stp":D*="AMPLITUDE" 
169VDU4,12:PRINT"CURSOR:":TAB<19.0);Dfc;" envelope";TAB(0,1);"Part ;A»; 

' 3$; " ="*"Step tine = (STP-1)M0D127+1?" c s . T A B ( 1 9 ) : " P i t c h repeat : ";:IF 
STP>127 PRINT"OFF"; ELSE PRINT-ON"; 
170 IFNX=0 OR NX 34 G0T0173 ELSEPRINTTAB (19, 1) ; "Poi nt " ; TAB (19,2); C4-, TAB (19, 3) ; B 

»; 
171 IF NX<4 THEN G-0 ELSE 0=4 
172 REPEAT Q=Q+1: WX=»20+(O M0D4) +5: PRINTTAB (WX, 1 );"*": O M0D4 : "»" : TAB (WX, 2) ; FX (0 

) ;TAB(W7.,3) ;SX(0) ; : UNTIL Q-NX OR Q=»7 
173PR0CINF02:ENDPROC 
174 DEF PROCWIPE:MOVEXX—4.YX+4:GCOLO,O:PRINTCHRS224:GCOLO,1:MOVE XX,YX:PL0T7,X 

X(NX),YX(NX):ENDPROC 
175 DEF PR0CINF02:VDU4:PRINTTAB(12,1):NXM0D4+1;TAB(12,2):FSTEPSX;" ";TAB(12, 

3);DSTEPSX;" ";:VDU5:ENDPROC 
176DEF PROCSCREEN:CLS:PROCAXES:MOVEO.0:IFNX=8 THEN G=5 ELSE Q«NXDIV4*4 
177F0RG=0 TO NX:DRAWXX(Q),YX(Q):NEXT:ENDPROC 
178 DEF FNROUND(X)=INT(ABS(X)S)*SGNX 
179 DEF FNBAD:ON NX+1 GOTO 180.180.180.180.182,185.188,191 
180 PDSTEPSX=INT((XNX-XX(NX)>/900*XMAXX>:IF FDSTEPSX<»0 OR PDSTEPSX>255 THEN = 

- 1 
181 PFSTEPSX=FNROUND((YNX-YX(NX))/400*YMAXX/PDSTEPSX>:IF ABS(PFSTEPSX)>126 THE 

N =-1 ELSE FSTEPSX-PFSTEPSX:DSTEPSX=PDSTEPSX:-0 
182 VX=INT(XNX/900»XMAXX):IFVX<-0 OR VX«((STP-1)M0D127+1)>1270 — 1 
183IF YNX<0 OR YNX>720 --1 ELSE PDSTEPSX-INT (YNX/720*YMA>:7.+. 5) : PFSTEPSX=INT (PD 

STEPSX/VXf.5) : IF P D S T E P S X O O AND PFSTEPSX-0 PFSTEPSX-1 
184IF ABSPFSTEPSX>126 — 1 ELSE FSTEPSX-PFSTEPSX:DSTEPSX-PDSTEPSX:=0 
185 WX-INT( (XNX-XX(N7.) ) /900«XMAXX) : IFWX<-0 OR (VX+WX) * ( (STP-1) M0D127+I) >1270 « 

- 1 
186IF YNX<0 OR YNX>720 =-1 ELSE PDSTEPSX=INT (YNX/720*YMAXX+. 5) :PFSTEPS7.oINT ( (Y 

NX-YX(NX))/720*YMAXX/WX+. 5) 
187 IF PFSTEPSX=0 AND PDSTEPSX<>SX(5) PFST£PSX=SGN(PDSTEPSX-SX(5)): GOTO 184 E 

LSE GOTO 184 
188 UX" INT ( (XNX-XX (NX) ) /900*XMAXX) : 1FUX<=0 OR (VX+WX+U7.) * ( (STP-1) M0D127+1) >127 0 —1 
189 IF YNX<0 OR YNX>YX(NX) =-1 ELSE PDSTEPSX=INT (YNX/720*YMAX7.f. 5) : PFSTEPSX-INT 

((YNX-YX(NX))/720*YMAXX/UX+.3):IF PFSTEPSX=0 AND PDSTEPSX<>SX(6) PFSTEPSX"-! 
190IF PFSTEPSX<—126 OR PFSTEPSX>0 =-l ELSE FSTEPSX=PFSTEPSX:DSTEP5X»PDSTEPSX:« 0 
191 IF XNX< =XX(NX) OR YNX>YX(NX) OR YNX<0 =-1 ELSE PDSTEPSX=INT(YNX/720*YMAXX+ 

.5):PFSTEPSX-INT((YNX-YX(NX))/720»YMAXX/((XNX-XX(NX))/900*XMAXX)5) 
192IF PFSTEPSX<-126 =-1 ELSE FSTEPSX=PFSTEPSX:DSTEPSX=PDSTEPSX:=0 
193DEF PROCFUNCTION:PROCINFO:VDU4,30:PRINT"Ycu may now use "'" any of F0-F9 

""• WAITING " " 5 : VDU3 
194*FX15,1 
195 QXoGET-48:IF QX<2 OR 0X>10 G0T0194 ELSE ENDPROC 
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ZX81 Spectrum 
MANAGEMENT GAMES 
Airline — £5 
Can you compete with British Airways? You must decide on the 
number of aircraft to operate, whether to buy or charter, whether to 
enter into a loan or a fuel contract and the levels of staffing and 
maintenance. Problems encountered are tax demands, strikes, 
cancelled flights, hijacks and aircraft crashes. 

Autochef - £5 
As MD of a Cetering Company you must negotiate for leases, 
decide on menu prices, level of wages, advertising and dividends. 
Each year you must predict the inflation rate. You are also given 
options on consignments of wines and food and loan contracts. 
You will be made to resign if you are not successful. There are 3 
levels of difficulty. 

Print Shop - £5 
You own a small printing company and are required to decide on (a) 
the number and type of staff you employ and when to increase or 
reduce staff (b) the amount and type of paper you stock (c) the week 
in which work is schedules (d) the quotation for each. Are you an 
entrepreneur? Test your business acumen to the limit! There are 3 
levels of difficulty. 

Business Model Modeller X £8 
This is a very User Friendly business modeller. It does not have the 
flexibility or the complexity of Micromodeller. However it does 
provide managers with a useful business tool and an introduction to 
modelling. The model shows the profit sensitivity and the 
interaction of the pertinent marketing and production factors of a 
business. 

All Programs include detailed instructions and need 16K 
DISCOUNT: £1.50 for two; £3 for three; and £5 for four 

DEPT YC 
CASES COMPUTER SIMULATIONS 

9 14 Langton Way 
London SE3 7TL 

Spectrum 
Fast Action Games 
in Machine Code ZX81 
TREASURE HUNT (Spectrum) Explore one of the 29 mazes in search 
of treasure and grab as much as you can before the time limit. This game 
can be played with or without moving obstacles; with one player, two 
players in opposition, or two players in partnership; and with part or all of 
the maze visible. There are 144 variations of this fascinating game and 
even the game selector is fun to use. 
HU NT (16K ZX81) A ZX81 version of Treasure Hunt with 48 variations. 
X-MEN (16K ZX81) The only Puckman type game with all these 
features: true gobbling action, bonuses, arcade type maze, 3 lives, 
graphic display of lives left, 4 monsters, a den, booster buns, high score, 
continuous on-screen scoring. 
UFO (16K ZX81) A fast moving space game in which you must defend 
the Earth by destroying all the UFOs and spy satellites while your 
moving force field gradually gets worn away by the alien bombs. 
TRAP (16K ZX81) You control a moving wall and try to surround your 
opponent (computer or human) before he surrounds you. There are 3 
speeds and games can be played with a border or wrap around screen. 

€4.95 PER GAME ON CASSETTE 

AIQDD FREEPOST 
(no stamp required) 

S O F T W A R E CAMBRIDGE CB3 7BR 
Tick games required u X-MEN 
O TREASURE HUNT • UFO 
O HUNT • TRAP 

NAME 
ADDRESS 

INSTANT IMAGE TRANSFER TO ZX SPECTRUM 
RD DIGITAL TRACER £49.95 

(unretouched 
printouts) 

Please send me RD DIGITAL TRACER(S) at 
£49.95 each. I enclose payment of £ 
Name:  
Address: 

Send to: RD Laboratories, Dept. YCN, 5 Kennedy Road, Dane End. 
Ware, Herts. SG12 OLU 

RD Laboratories' policy is to bring sophisticated computer techniques to low-cost 
computing. RD Laboratories therefore maintain the right to amend specifications 
at short notice. Please send stamp for further details of the RD DIGITAL 
TRACER, and the RD 8 1 0 0 SYSTEM for automatic monitoring, test and 
control. 

The high resolution colour graphics of The ZX 
Spectrum permit accurate presentation of complex 
or irregular images - maps, technical drawings, 
even personalities. But entering individual co-
ordinates for unusual shapes can be tedious and 
time-consuming. 

The new RD DIGITAL TRACER cuts out much 
tedious plotting. It provides instant transfer from 
original to display file - for screen display in 
colour, ZX printer printout, or retention on cassette. 

The RD DIGITAL TRACER is of immense benefit 
in many fields - for geographers and weathermen, 
for engineers, architects and technicians, even for 
budding Leonardos! Designed for use with the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 81, although high-resolution 
colour graphics cannot be obtained on this machine. 

The RD DIGITAL TRACER is available only 
from RD Laboratories. The price of £49.95 includes 
P & P and VAT. Send your cheque now for delivery 
in 28 days. (Cheques payable to "RD Laboratories".) 
The RD DIGITAL TRACER is supplied with tracing 
sheet, software cassette, and full instructions on 
use. 

R O Laboratories 

5 Kennedy Road, Dane End, Ware, Herte. SG12 OLU 

C 0 9 2 0 ) S 4 3 8 0 
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If snowdrops and Spectrums are among your favourite things, these valuable 
machine-code routines by Jeremy Hall will help improve your micro's sound-

producing ability. Impressive noises can be produced to rival the machine-code 
routines used by software houses. 

W I T H A I . I T T L E knowledge o f machine code 
and o f how ihe Spectrum products sound, 
some quite impressive noises can be produced, 
despite its limited sound facility. 

T h e Spectrum produces sound by sending a 
scries o f clicks to its internal loudspeaker. T h e 
time interval between each click, and hence 
the pitch o f the note, is dependent on the value 
held in the H L register pair o f the Z-80. T h e 
higher the value stored in H L , the longer the 
interval between clicks, hence the lower the 
pitch o f the note produced, and vice versa. 
T h e length of the note produced, that is, the 
number o f clicks, is controlled by the value 
stored in the D E register pair; the larger the 
number, the longer the note. 

Having set these registers to the required 
values, it is then simply a matter of calling the 
sound-producing routine in the Basic R O M . 
This starts at address 03 B5 hex, 949 decimal. 
Program 1 demonstrates this idea very simply, 
and figure 1 shows the machine-code mne-
monics of this program. T ry changing some of 
the values o f H L and D E in this program by 
altering the Data statements, but before you 
do this, save the program on cassette in case 
you crash the system. 

It probably will not take you very long to 
tire o f program 1 and you will want to move 
on to some more interesting sounds. Th is is 
where program 2 comes into it; figure 2 shows 
the machine-code mnemonics for this pro-
gram. Register B is loaded with the number o f 
times that the whole sound is to be repeated. 
Try loading it with 1, that is change the 
second number in the data statement from 10 
to 1. 

H L and D E are set to the required value and 
the sound routine called. On returning from 
the routine, D E is loaded with 16, which is 
then added to H L to increase its value, and 
lower the pitch of the next note. T h e sound 
routine is then called again, and this process 
repeated 255 times. Register B is then decre-
mented and i f it is zero the program will end 
and return to Basic, otherwise the whole pro-
cess will be repeated. Note that registers H L 
and B C must be saved by it. 

In the final program, program 3, the 
machine code held in each data statement is 
based on the previous program, but with 
different values o f H L and D E in each case. 
Enter the program exactly as shown, with the 
correct number o f zeros after each Data state-
ment. These zeros are used as padding to 
make each routine 30 bytes long and thus 
make each U S R address easier to remember — 
32400 to 32430 and so on. T ry experimenting 
with the values o f H L and D E again; you 
might be surprised at the results. 

Program 1. 10 CLEAR 32499 
20 FOR a = 32500 TO 32509 
30 READ n : POKE a , n 
40 NEXT a 
50 DATA 17 , 128 , 0 
55 DATA 33 , 0 , 3 
60 DATA 205 . 181 , 3 
65 DATA 201 

100 RANDOMISE USR 32500 

SOUND CHIT 
YOUR 

SPECTRUM 

10 CLEAR 32499 
20 FOR a = 32500 TO 32529 
30 READ n : POKE a , n 
40 NEXT a 
50 DATA 6, 10, 197, 33, 15, 0, 17, 20, 0, 229 

205, 181, 3, 225, 17. 16, 0, 167, 237. 90, 
125,254, 255, 32, 237, 193, 16, 230, 201, 0 

60 RANDOMIS 
USR 32500 

Program 2. 

10 CLEAR 32399 
20 FOR a = 32400 TO 32549 
30 READ n : POKE a , n 
40 NEXT a 
50 DATA 6, 3, 197, 33, 15. 0, 17, 40, 0, 229, 

205, 181, 3, 225, 17, 4, 0, 167, 237, 90, 
125, 254, 255, 32, 237, 193, 16, 230, 
201, 0 

60 DATA 6, 20, 197. 33, 0, 3, 17, 1, 0, 229, 
205, 181, 3, 225, 17, 16, 0, 167, 237, 82, 
32, 240, 193, 16. 233, 201, 0, 0, 0, 0 

70 DATA 6, 5, 197, 33, 15, 0, 17, 40, 0. 229, 
205, 181, 3, 225, 17, 16, 0, 167, 237, 90, 
125, 254. 255, 32, 237, 193, 16, 230. 
201, 0 

80 DATA 6, 2, 197, 33, 0, 6, 17, 5, 0, 229, 
205, 181, 3, 225, 17, 8, 0, 167, 237, 82, 
32, 240, 193, 16, 233, 201, 0, 0, 0, 0, 

90 DATA 6, 50, 197, 33, 0, 1. 17, 1, 0, 229, 
205, 181, 3, 225, 17, 16, 0, 167, 237, 82, 
32, 240, 193, 16, 233, 201, 0, 0, 0. 0 

100 RANDOMISE USR 32400 
110 RANDOMISE USR 32430 
120 RANDOMISE USR 32460 
130 RANDOMISE USR 32490 
140 RANDOMISE USR 32520 
150 GO TO 100 

Program 3. 

Mnemonic Hex Decimal Comment 
LD DE, 128 11 7F 00 17 128 0 Note length 
LD HL, 768 21 00 03 33 0 3 Pitch 
CALL 949 CD B5 03 205 181 3 Call sound 
RET C9 201 Return to Basic 

Figure 1. 

Mnemonic Hex Decimal Comment 
LD B , 10 06 OA 6 10 Repeat sound 10 times 
PUSH BC C5 197 
LD HL ,15 21 OF 00 33 15 0 Initial pitch 
LD DE ,20 11 14 00 17 20 0 Note duration 
PUSH HL E5 229 
CALL 949 CD B5 03 205 181 3 Sound routine 
POP HL E1 225 
LD DE , 16 11 10 00 17 16 0 Decrease 
AND A A7 167 the 
ADC HL , DE ED 5A 237 90 pitch 
LD A , L 7D 125 Repeat 
CP 255 FE FF 254 255 255 times 
JRNZ -18 20 ED 32 237 
POP BC C1 193 
DJNZ 25 10 E6 16 230 Dec B, repeat if not zero 
RET C9 201 Return to Basic 

Figure 2. 
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REM sojjnd a n a l y s i s 
© -J .D.HcEdwards 

1© INPUT "Ni*»be r of words ; no 
2 0 DIM a i no ,175 > 
25 DIM a$Cno,2©> 
30 DIM b t i ? 5 J 
35 DIM c ( n o ) 
36 FOR n = l TO no : LET c Sn> =0: 

NEXT n 
40 INPUT "Wh ich sound < ! - " ; <no 

) ; " ) " ; q 
5 0 G O 5 U S 1 0 0 0 
e-0 FOR n = 1 TO 1 7 5 

I F c ( q ) = S THEN LET 
(n> 

80 I F c ( q ) = l THEN LET a(q_sn> = < 
a (q , n:» b C n > > / 2 

•33 NEXT n 
QS I F c(q>=© THEN INPUT " U o r d 

100 LET C Cq> =1 
I I S GC SUB £000 : GO SUB 3000 
120 PRINT hi 0 , 0 ; OUER i ; " P r e s s 
' c * t o con* j * r * t o l e a r n " 
12:3 BEEP 1 , 5 0 
125 PRINT HT 0 , 0 ; OUER i ; u P r s s s 
• c• t o c o n t , * r * t o l e a r n " 
230 I F INKEV$=" " THEN GO TO 130 
140 I F INKEY $ < > " € " AND INKEY* <: 

" r " THEN GO TO 130 
150 I F I N K E Y r " THEN GO TO 4-0 
150 GO SUB 1000 
X55 GO SUB =000 
1SS Gu SUB 3000 
170 DIH d i n o ) 
130 FOR K = 1 TO no 
190 FOR n = l TO IT'S 
2 0 0 T F " FIGS < = . ? — K T R I ; « 

N LET d <»> =d + 1" 
25.0 NEXT n 
220 NEXT m 
230 LET lO&f=999Q 
235 LET «Of=0_ 
24© FOR f i - ± « O no 
250 I F d in? \ low THEN LtiT %*or=n; 
LET iow=d(n:« 
258 NEXT n 
270 PRINT HT 10.s 10J a$ («Of) 
280 GO TO 120 

STOP 
1000 REM e n t e r sound 
1 0 1 0 P R I N T h T 0,0; O U E R 1 ; " S p e a k 

ftfter T o n e " 
1020 BEEP 1 , 3 0 
103© PRINT RT 0 , 0 ; OVER l , " S p e a K 

fifter T o n e " 
1035 GO SUB 4-000 
1040 FOR n =1 TO 175 
10S0 LET I=U5R USR 
1060 LET b in f =PEEK £350© 
1070 NEXT n 
1030 RETURN 
2000 REM draw g r a p h (b> 
2005 FOR n =0 TO SI: PRINT «T n , (S 
; " " : NEXT n 
2010 FOR n = l TO 175 
2020 PLOT 0 , n 
2030 DRAW b ( n J / 2 ^ 0 
2040 NEXT n 
205© RETURN 
300© REM d r a * g r a p h la? 
3005 FOR n =0 TO 2 1 ; PRINT «T n , l 
5 ; " " : NEXT n 
3010 FOR n =1 TO 175 
3020 PLOT IS7...0 
3030 DRPU a i q , n > .-'2 , © 
304-0 NEXT n 
305© RETURN 
4000 REM 6»ait 
4010 LET l=U5R USR " r " 
4020 I F PEEK 23503=0 THEN GO TO 
4010 
4-030 RETURN 

B E F O R E E N T E R I N G the main Basic program 
the machine-code routine should be entered 
using the following Basic program. 

10 FOR n = USR " r " TO USR " u " 
20 INPUT a 
30 POKE n.a 
40 NEXT n 

After entering the program, type Run and 
press Enter, then enter the numbers in the left-
hand column taking / as Enter. T h e 
mnemonics are included for machine-code 
enthusiasts. 

33/56/92/ LD HL,(5C38) 
62/0/ LD A,00 
119/ LD(HL),A 
6/255/ LD B,FF 
219/250/ IN A,(FA) 
254/255/ CP FF 
40/1/ J R Z 0 1 
52/ INC (HL) 
16/247/ DJNZ -9 
201/ RET 
0/0/0/0/0/0/0/ NOP (*7) 

The machine code acts as a crude frequency 
counter by looping round 255 times and 
adding 1 to the location 23608 each time it 
hears a noise through the car socket. We are 
therefore left with a number between 0 and 
255 at location 23608 each time we call the 
routine. This number will correspond to the 
frequency and, to some extent, the amplitude 
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ZX Spectrum 

KCO • V . V i U T * GREEN C YAI1 
CAPS LOCK TRUE WOEO IW VJOCO < 

veuow WHITE 
V A > 

Ccs.-:.. »• •• I (V. - . l CAT 

S in c o s t a n w t r n o • srns c m r s cooe peek t a d 

A Atj aki v.i^rt ucau c 3 w oo. 
Bf AO R f S T O « DATA SCN ABS SOR VAl LEN USR 

| \ { } j V. L . Sw.tfcWS AT III 

IN EXP L PRINT l l l S I . OIN IN KEYS . P i 

tttw.' ink Pk.»H rL>.wJi (V:K-MI Ovli . MvlfiSfc 

Sound 
Source 

Figure 7. 

I r i g p p r -
ZX Spectrum 

TALK TO 
Bj H If the strain of pushing 

m • • ^ T j keys is telling, J D M " 
Edwards' program lets 
you sit back and relax. 

SPECTRUM 

Type Run and Enter and gradually turn the 
volumn of your sound source up until you see 
a fine bar graph across about one quarter o f 
the scrccn; your computer is now displaying 

of the sound entering the ear socket when the 
routine was running. 

T o use the program you will need some kind 
o f input to the ear socket; you could use a 
radio or a cassette recorder. T o use the main 
Basic program you will need some way o f 
connecting a microphone to the ear-socket, via 
an amplifier so that the computer can analyse 
your voice dynamically — as you speak. 

Sound source 
T o use the program, plug the ear lead on the 

Spectrum into the ear lead o f your sound 
source as shown in the diagram, figure 1. 

I f you want to see the program working but 
cannot connect a microphone to your 
Spectrum, then Enter the following short 
Basic program. 

10 FOR n = 1 TO 175 
20 LET a = USR USR " r " 
30 PLOT O.n 
40 DRAW PEEK 23608,0 
50 NEXT n 
60 CLS 
70 GOTO 10 

the sound that is going into the ear socket. 
I f you can connect a microphone to your 

computer then try this Basic speech-analysis 
program. After entering it, type Run and 
switch on your microphone. Enter how many 
words you want — I suggest two for your first 
try — then enter which word you want to enter 
first. You shold sec the words "Speak after 
tone" appear, accompanied by a beep. 

T h e machine will then wait for a sound in 
the mike before it starts inputting information, 
so you can take your time before saying your 
word after the tone has stopped. When you 
have said your word, sit back and wait until 
the machine asks for the name of the word. 
After entering this you will be given two 
graphs at the moment identical and will be 

asked if you want to learn or continue. Select 
learn and you will again be faced with the 
prompt "Which sound?". This time enter 2 
and repeat the process. For better results 
repeat each word several times — not on the 
same analysis, but respond with each number 
several times to the prompt. This will be 
averaged out to provide a more accurate result. 

Word matching 
Having repeated each word several times, 

respond with Continue to the prompt and say 
one o f your words af^er the tone. T h e 
Spectrum will sort through its files and print 
the word nearest to yours. Although slow, this 
method has a good success rate and could be 
rewritten in machine code to save time. 
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DRAGONS 
SIGHTED 

IN LONDON 

^ DRAGON 32 

THE BRITISH MADE 32K HOME 
COMPUTER 

FOR 
ONLY £173 + VAT 

THE D R A G O N ' S TEETH 
32K RAM expandable to 64K: 9 colours: advanced 6809E 
Microprocessor: 5 octaves of music: Professional quality 
keyboard: Plug in sockets for printer, joysticks, cassette, 
games cartridges: Expanded Microsoft colour Basic: 160 
page Basic manual: A growing library of the best games 
and applications Software. 

If you want to meet a Dragon, 
Phone us today! 01-633 9611 

S.W. W I N T E R & Co.Ltd 
101 W E S T M I N S T E R BR IDGE RD, L O N D O N SE1 

Please supply: 
DRAGON 32 
JOYSTICKS 

£199.50 each 
€19.95 each 

£7.95 each 

NEW Wintersoft Dragon cassettes. 
Dragontrek £5.99 each 
Artist's Designer £5.99 each 
CARTRIDGES: 

GHOST ATTACK £24.95 each 
BESERK £19.95 each 

CASSETTES: 
DRAGON GAMES SELECTION 
QUEST £7.95 each 

Phone for the complete list of cassettes & cartridges. 
Prices include VAT — Add £4.00 p&p per Dragon & £1.00 
per accessory. 
Payment by Cheque or P.O. please. 
Name 
Address 

COMPUTER SHOP IN 
WEST WALES 
BBC COMPUTERS 

Model A - £315.00 
Model B - £399.00 

MACHINES ON CONTINUOUS 
DEMONSTRATION 

Acorn authorised AiB upgrades — €706.00. 
Price include same day installation and testing 

(by appointment). • 
*Due soon — disc and speech upgrades. 

ATOM COMPUTERS 
From £129.00 for 2K RAM 
Extra RAM £2.50 per 1K 

ZX81 - Now only £49.95 
16K RAM Packs - £29.95 

SEIKOSHA GP100 PRINTER 
- £212.00 

C12 Computer Tapes - 48p each, £4.60 for 10. 
Software by Acornsoft and Bug-Byte 

Computer books 
Computer cables and accessories 

Wide range of electronic components 
Price includes VAT. Carriage extra at cost. 

Our range is continually increasing but you are 
advised to phone for current stocks if travelling far. 

CARDIGAN ELECTRONICS 
Chancery Lane, Cardigan, Dyfed 

Tel: 0239 614483 
(Closed all day Wednesday/ 

The 
SPECTRUM 

Games 
Companion 

ISBN: 0 907211 02X 
PRICE: £5.95 

by Bob Maunder 

Available 
NOW! 

LINSAC(YC) 
68 Barker Road, 
Middlesbrough TS5 5ES 
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(16/48K) 

. m o r e m y s t e r y a n d exc i tement on your S p e c t r u m 
a s E d dy the electr ician tr ies to thwar t t he ghos ts 

in the m a n s i o n with his secret light generator , 
(from the deve lopers of 'Spec t ra l Invaders ') . 

V'o,;. 
I 

•W-

j u s t 

£ 8 
i t i 

"M • 

mm 

BUG-BYTE SOFTWARE, FREEPOST (No Stamp req.) 
LIVERPOOL L3 3AB. 

V 



A l l. THE PROGRAMS in this series of articles 
w i l l run on a 1K ZX-81. In fact i f you have a 
R A M pack you w i l l need to remove it, or reset 
R A M t o p to less than 3.25K. 

The first essential when producing a games 
program is to set up the background display. 
W i t h the I K ZX-81 the display file is 
collapsed, so it is impossible to Poke the 
characters into the display. Therefore one 
must first set up a display file o f the size 
required. 

In machine language there is an instruction 
RST 10 — D7 hex. This is a very important 
instruction on the ZX-81: it is only one byte 
long and instructs the computer to print a 
character, held in the A register, in the first 
free space on the screen. I f you look at 
program 1 you w i l l see how this is done. 

16514 3E 1C LD A, 1C CHR$ 0 
D7 RST 10 Print it 
C9 RET RET TO BASIC 

1 REM Y0 NOT TAN 
2 RAND USR 16514 

Program 1. 
• _ 

W i th the demonstration programs 1 to 5 
there is no need for a hex loader, since they all 
can be keyed in. Keywords are emboldened; 
Some keywords such as Copy are entered by-
typing Then Copy and erasing the word 
Then. 

The 0 in program 1 can be replaced by any 
character available f rom the keyboard. The 
character w i l l be printed in the first available 
print position, that is 0,0. 

Program 2 demonstrates how to print up to 
255 characters consecutively on the screen 
using the instruction D J X Z - 1 0 hex. Th is 
instruction carries out two operations; it 
reduces the number held in the B register and 
jumps a specified distance i f the number is not 
zero. In this case it wi l l jump backwards 3 
places F D hex. F F is - 1 , FE is - 2 , F D is -3 
and so forth. The maximum number o f places 
forward is 127 and backwards is 128. 

16514 3E 1C 
06 FF 
D7 
10 FD 

C9 

LD A, 1C 
LD B, FF 
RST 10 
DJNZ-3 

RET 

CHR$ 0 
Load B with 255 
Print a CHR 
Reduce B by 1 
and if not zero 
then go back to 
print a CHR 
RETURN TO 
BASIC 

1 REM Y0 B! COPY NOT CLEAR TAN 
2 RAND USR 16514 
Program 2. 

I f more than 255 characters arc required 
then either repeat program 2, or use program 
3 which enables a ful l screen to be set up. 
W i t h this program the H L register pair is used 
because it can hold numbers greater than 255 
— a ful l screen requires 726 characters. It 
works in a similar way to program 2, except 
that the check for H L zero is made using the A 
register. The A register is loaded wi th the 
value held in the H register and then an Or L 
operation is carried out on the A register. 

Th is simply means that i f H is not zero, or i f 
L is not zero, then the result is not zero. But i f 
H is zero and I . is zero, then the result is zero. 

Th is result can be used to jump forwards or 
backwards. 

In this case, the jump is backwards to reload 
A w i th the character to be printed and 
continues unt i l H L is zero. 
The quotation marks after the 5 arc a shift Q 
and the P before the 4 is an inverse P. The 
direct command is necessary bccausc 7C is not 
available f rom the keyboard. However, not 
many games programs use just one character 
as a background. A method o f pr int ing more 
information on the screen is shown in program 
4, where the word " H e l l o " is printed. Th is 
works in a similar way to the Basic 

10 LET A$ = "HELLO" 
20 PRINT A$ 

The first step is to set up Hel lo as Data to be 
read, then printed, one letter at a t ime. The 
word Hel lo in program 4 is held at the start o f 
the Rem statement. In other words, address 
16514 holds the letter H , 16515 holds E, 
16516 holds I., 16517 holds L and 16518 
holds O. H L is then loaded w i th 16514 — that 
is, it points to the first letter to be printed. The 
B register is loaded wi th 5 — the number o f 
letters — and the A register is loaded w i th the 
contents o f the address held in the H L register 
pair. 

So the first run-through prints the letter H . 
The H L register pair is then increased by one 
to point to the letter E and the B register is 
reduced by one. A check is made to see i f B is 
zero and, i f it is not, a jump back to load A 
w i th contents o f address held in H L is made. 
Th is process continues unt i l all the letters are 
printed, that is, unt i l B = 0. 

The final demonstration program shows the 
memory economy available wi th machine 
language. It wi l l print out an eight-by-eight 
squares checkered board and does the same as 
the Basic program: 
1 0 L E T a $ = " ^ • * • m m m m m m " 
30 FOR A = 1 TO 4 
40 PRINT A$ (to 8) 
50 PRINT A$ (2 to) 
60 NEXT A 
Th is program uses two counters: the B 
register to count eight characters per line and 
the C register to count eight lines. T o save 
memory, the C register is also used to select 
the start o f Data to be printed. Each board line 
cither starts w i th a black square or a grey 
square and so only nine squares need be stored 
as Data. 

The start address o f each line is then 16514 
and 16515 alternately. The start is selected by-
looking at Bit 0 o f the number held in the C 
register, i f it is 0 then the start is 16514 and, i f 
it is 1, then the start is 16515. Bit 0 is the first 
number of the binary notation of the hexa-
decimal number and runs as follows: 

8 = 1000 
7 -0111 

6 = 0110 
5 = 0101 
4 = 0100 
3 = 0011 
2 = 0010 
1=0001 
0 = 0000 

$o you can see that w i th each run through o f 
the program bit 0 changes from 0 to 1 to 0 etc., 
so that the start o f Data changes from 16514 to 
16515 to 16514, and so on. 

The listing for the programs wi l l look a l i t t le 
strange after the direct commands because o f 
the hex 76 Newl ine character and the 7F. 
character, but do not worry — the machine 
code is stil l there, as is line 2. Just the 
computer to list line 2. The grey squares are 
all graphics shift A. 

N o w to tackle the display for the Frogger 

16514 2D 2A 31 31 34 "HELLO" DATA 
21 82 40 

06 05 
7E 
D7 
23 
10 FB 
C9 

LD HL, 16514 
(40 82) 
LD B, 05 
LD A(HL) 
RST 10 
INC HL 
DJNZ - 5 
RET 

1 REM H E L L O 5 II RND t ? 
NOT 7 ( CLS TAN 

POKE 16524,126 
2 RAND USR 16519 
Program 4. 

16514 21 CO 02 
3E 1C 
D7 
2B 
7C 
B5 
20 F8 
C9 

LD HL 704 dec 
LD A, 1C 
RST 10 
DEC HL 
LD A, H 
OR L 
JRNZ 
RET 

Load HL. 704 
CHR$ 0 
Print CHR; 

If HL not zero, then jump relative —8 
Return to basic 

1 REM 5 " " Y0 NOT F ? E 4 SAVE TAN 
POKE 16521,124 Direct command 

2 RAND USR 16514 
Program 3. 
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16514 08 80 08 80 08 DATA 
80 08 80 08 
OE 08 LD C, 08 
21 82 40 LD HL, 16514 
06 08 LD B, 08 
7E LD A, (HL) 
D7 RST10 
23 INC HL 
10 FB DJNZ 5 
3E 76 LD A 76 
D7 RST 10 
OD DEC C 
C8 RET Z 

CB 41 BIT 0, C 
28 ED J R Z - 1 9 
21 83 40 LD HL, 16515 
18 EB JR -21 

1 REM mmmmmummm m 5 L RND 
KCB? NOT 7 (CLS Y? NOT $ COS ACS 

INKEY$ C GOSUB 5 G RND / FOR 
POKE 16530,126 Direct commands 
POKE 16536,118 Direct commands 

2 RAND USR 16523 
Program 5. 

program. T h e technique used is exactly the 
same as program 4, in that the display is held 
in Data fo rm and is pr inted f rom Data to the 
screen. Because o f the length o f this program 
it is necessary to use a hex loader Basic 
program to Poke the machine code into the 
Rem statement. So to start, type the Basic: 
FAST 

1 REM 255 0s 

Print N /L CHR 
after each row 

If eight rows return 
to Basic 

2 REM 255 0s 
10 LET X = 16514 
20 LET A$ = " " 
30 IF A$ = " " THEN INPUT A$ 
40 IF A$ = " S " THEN STOP 
50 POKE X, 16*CODE A$ + CODE A$<2) 476 
60 PRINT AT 11,); X; A$ (1 TO 2) 
70 LET X = X + 1 
80 LET A$ = A$ (3 TO) 
90 GOTO 30 

RUN 
T o save typing out Rem statements, type line 
1 then Edit i t . T h i s w i l l take a second or two 
to b r ing the l ine into the Edi t position. Then 
change it to l ine 2. T h e first Rem statement is 
used to hold the machinc codc to pr int the 
display; the second Rem statement is used to 
hold the machine code to make it move. 

At each input prompt enter the hex numbers 
as listed. These may be entered in batches o f 
up to 10 pairs, but remember there arc no hops. 

spaces between the codes. After input t ing code 
32 hex at address 16768 enter S to stop the 
Basic program and change to Slow mode. 

Edi t l ine 10 to read 
LET X = 16775 

and Save the program for use w i th next 
month's article. 

T o check that your machinc code is correct, 
change l ine 10 to 

RAND USR 16702 . POKE 16819, 201 
direct command and delete lines 20 to 90. 

N o w enter Run, and you should have a 
stationary display for the game. 

T h e object o f the game is to hop your frog, 
an inverse across the road, avoiding all the 
obstacles, to the safe middle island, then hop 
on to the l i ly pads represented by 0s and logs 
represented by " i s and f inal ly into one o f the 
four homes. Each home is represented by a * . 

T h e frog is control led by pressing key 5 to 
go left, 8 to go r ight and 0 to go up. Each move 
up is counted, and a t ime l imi t o f 199 seconds 
is given in wh ich to f i l l all four home bases. I f 
a frog is hit on the road, jumps into the lake, 
hits the wal l or floats o f f the screen on a l i ly 
pad or log, then it is dead, and another frog is 
given at the base line. You cannot hop the f rog 
o f f the screen. 

T h e game finishes when all four home bases 
are f i l led or when the counter reads zero. T h e 
aim, therefore, is to f i l l al l home bases in the 
quickest t ime, w i t h the least number o f up 

GAMES WRITING 
I 

r 3 

o i 

If the 
quality of 
1K ZX-81 

programs in 
Basic has pushed 

you into the depths 
of despair, Stuart Nicholls' 

series on machine-code games 
writing will lead you into a new 

world of fast and flicker-free games. 

The Frogger program. 
i * 5 l 4 76 00 3 3 33 53 33 30 00 00 3 3 53 00 00 33 33 00 00 53 33 

>3 "5 <•: oo 00 • : ic oi? 00 iz 00 00 :c 00 00 00 1: 00 00 IC 
00 00 76 53 CC 00 3 3 55 53 00 00 00 53 3 3 53 00 00 53 53 30 
•JO 03 53 76 00 IC 00 CO 00 13 00 00 IC 00 00 00 12 00 iC 
00 58 IC 30 76 76 30 30 53 54 SE 50 r 3 54 5£ 30 50 30 >3 34 

i a t a ) 3£ 30 SO 33 34 5£ 76 50 50 Oft OB 54 50 50 30 30 OS S i 
30 OB 02 30 SO OB 6C ?C $0 53 $g 30 30 54 3£ 50 ?'S 3-
3E 50 30 53 34 3E 50 SO 76 OH af t 06 X 30 30 30 OR 03 
Oft 02 50 30 SO OB 02 50 50 75 75 3ft 35 14 ?Q K 5C 3? 
32 2ft 14 Ay ~ ~5 R5 

15701 3E 58 uP ft, 53 ? . - : n t > row o-' 20 •..-. '•eric c r ev 
06 14 LD B- 06 S-iuarSS !:.•>? o r i : r w n . 
D7 RST 10 
10 FD BJflZ 
Li 52 40 LD rtL, : £ 5 i 4 -.40 82h> Lot rf_ « i . ' . t t : . 
3£ 02 _0 ft 02 or 'DfiTft. 3 re r e v >. lue 2 on r t a c i - . 
"5 PUSH ftF jsecs t o ru r . t h r o u g h P r i n t s e q u e n c e 

' 05 55 LD B> 5 5 2 -.. - t s d B w i t h nunbe r c t D m * CHRr 
7£ LD ft, Hl_> - c fce P r i n t e d . Load ft - n t h c h » r * o t « r 
D7 F5T 10 h e I d iL.1 ?nd r r i r v t : t . 
23 IMC HL :-!ove t o rt«t CHP w.d r e r e a t Pr 
10 FB DJNZ r o u t i n e • B - 0 . 
3E 08 LB ft/ OS P r i n t * l i n e o t >:«u.>r*s. 
06 14 LD B- 14 
07 RST 10 
10 FD DJHZ - 3 
Fl -CP ftp Get v a l u e s t o r e d or. s tacU and r e d u c e 
3D DEC ft 1. H v a l u e i s r.ot z e r o t h e n 
20 ED JRHZ - 1 3 s t o r e on s t a c k :-<nd r e n e a t P r i n t 

r o u t i n e f rom 16713. 
06 11 LD B- 11 P r i n t l a s t 17 CHR* of DfiTft. 
7£ LI> ft. <HL> HOTS" HL i s n e v e r r e s e t j nd i s 
D7 RST 10 c o n t i n u a l l y i n c r e a s e d t h r o u g h 
23 INC HL t h r o u g h D a t a . 
18 FB DJNZ - 5 

16733 2ft DC 48 wD HL CD-FILE) F ind S t ^ t c* D-FILE and *dd 
23 IMC HL l t o l e t p o s i t i o n 0 / 0 . 
06 04 J B, 04 P r i n t -four * s e v e r y - fou r th 
11 04 00 LD BE 00 04 co lu&n a tons ton o t s c r e e n . 
19 ftDD HL, DE 
36 17 :.2KHL>» 17 
10 ?B DJNZ - 3 

16753 2ft OC 4e> .D HI * B-FILE) F ind s t a r t o t D-FILE >nd »«Jd 220 t o 
11 EC 00 LD DE 00 DC <220> l o c ^ t * middW o-t b a i * - l i ^ . 
15 ftDD HL, P r i n t »fv>er*«- • t o r e o r * » * n t 
36 37 lD <HL?/ 57 3 t o r ^ o c c u p i e d by r r o o a t 
3£ 03 LD ft, 08 a d d r « « s 26444, t h e s r ey s q u a r e . 
32 3C 40 lD <16444>, ft 
13 32 JR+-32 Jum»s : n t o l i n e 2 Res t o > d d r e s s 

16813. 
1676? LINE 2 PEM ftt t h i * J t M i tr.v jui^- is t o 

return to Baztc 
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S T A Y A L I V E A S L O N G A S POSSIBLE IN OPEN SPACE F I L L E D W I T H F L Y I N G R O C K S . | 
S C O R E B Y S H O O T I N G T H E M - W H I C H A L S O C A U S E S T H E M T O B R E A K INTO L O T S 
OF L I T T L E BITS A N D M A K E S L I F E E V E N WORSEI 

• MACHINE CODEO FOR 
FAST ACTION 

• O N SCREEN SCORING 
• HIGH SCORE WITH 

•ENTER NAME' FACIL ITY 
• U P TO 4 PLAYERS 

' E X T R A SHIP FOR 1.000 PTS • FIRES IN A L L 8 
INOT AS EASY AS IT 
SOUNDS!) 

'SHIP MOVES JUST L IKE 
ARCAOE VERSION 

'ROTATE LEFT/ROTATE 
RIGHT/THRUST 

DIRECTIONS 
• INCREASING NUMBER 

OF ASTEROIDS 
• T H R E E ASTEROID SIZES 
• •NASTY' A L I E N SPACE-

SHIP (FIRES 8ACKI ) 

THIS GAME IS JUST AS B A D ! - A N D O N L Y £5.95 
AN OFFER FOR R E A L M A S O C H I S T S - B O T H TAPES FOR £9.95l 

( M A I L ORDER ONLY-PLEASE M A K E CHEQUE/PO P A Y A B L E T 0 | 

C o THE SOFTWARE FARM DEPT B 
w f > C R A I G O F A R M . B O T A N Y B A Y . T I N T E R N , GWENT 

BEAT T H A T H IGH SCORE! 
GOBBLE THOSE DOTS 
BEFORE THOSE MEANIES 
GOBBLE YOU! YOUR O N L Y 
AIDES A R E FOUR "POWER 
PILLS" WHICH M A K E THE 
MEANIES EDIBLE. BUT 
NOT FOR LONG! 

• M A C H I N E CODED FOR FAST A C T I O N 
• E X T R A " G O B B L E R " FOR 10,000 POINTS 
• ON SCREEN SCORING 
• H IGH SCORE W I T H " E N T E R N A M E " F A C I L I T Y 
• U P T O 4 PLAYERS 

AN A N N O Y I N G L Y FR U STR AT I N G GAME IFOR O N L Y £5.95 

SPORTING FORECASTS 
Professor Frank George, one of the country's leading experts 
in forecasting techniques, has produced the fol lowing 
microcomputer programs based on his researches. 

F4 FOOTBALL FORECAST 
A pools forecasting program which uses stored team data 

to compute the expected result of each f ix ture. 

POOLPERM 
Produces fu l l perms according to amount of stake 

and number of matches required. 

H5 HORSE RACE FORECAST 
A serious punter's aid to sensible betting. Data is entered 

f rom a sporting newspaper and the program 
produces betting recommendations. 

A detailed instruction booklet accompanies each 
program. Versions are available for: 

APPLE II 32K 
PET 16K or 32K 
SHARP MZ80K 
TRS-80K 32K disk or 16K cassette 
VIDEO GENIE 32K disk or 16K cassette 
NEWBRAIN 
SINCLAIR ZX81 16K 

versions under development: BBC; SPECTRUM 

Bureau of Information Science, Commerce House, 
High Street, Chalfont St. Giles, Buckinghamshire 

EDUCATIONAL COMPUTING 
BOCO-U o n 

Suit 
children 
ages 5 - H ZX81 ^comparable 

collection 
offers so mUCh 
l£TJso htiie strongly 

recommended by _ 
| educational | Fifty high-quality programs to turn your ZX81 

authorities ^ or spectrum into a powerful educational tool. 
And you don't *ven need to know programming. 
There are claar Instructions and plenty of tips 
4 advice. Designed to go beyond drill & practice 
the promote learning through interaction A discovery. 

Includes:-
TORTOISE 
A simplified 
version of the 
famous Turt le 
programme 
CODED MISSILE 

Almost afl p S * " * 

5 P E C T R U M 

All programs 
fit 1K 

Creative use 
graphics 

of 

Many innovative 
ideas 

Fully documented 

Includes many 
games 

Combines the 
fun of arcade 
games w i t h 
learning 

£ 5 9 5 only 
paperback 1 10 pages 

plus Spectrum supplement 
Graph-plotter ® Histogram © Simon-spell • Sketchbuard ® Times-table • Sets 
Series-quiz • XY-coordinates • Count • Equations « Areas • Guess-a-Volume 
Angles • Upstairs-Downstairs • Music-notes • See saw • Wipe-out •Spell 
Temperature ® Clock 9 Money • Snake 
Mastermind® Number-shoot @ * 2 6 more 

To ""fpiease send me copies Educare's 5"o"| 
EDUCARE 11 enclose cheque/postal order for £ • 

139a Sloane St. N a m e
 M | 

London I 
S W . X 9 A Y | A d d r C S S 1 

r : 

w JCC • javt w ^ opcil 

EDUCARE 

J 
Let your child benefit early - S e n d now 

Gainsborough 
House Hotel 

A A * * * RAC 

WEEKEND COURSES 
IN 

SINCLAIR BASIC 
Why struggle with the book when you can learn basic and relax in 
the comfort of a 3 star Hotel. 
Come and learn Sinclair Basic at a week-end "teach in". Friday 
evening to Sunday evening with 15 hours of instruction from well 
qualified instructors. We use the ZX81 with 20 people maximum 
on each course and 2 people to each computer. 
The Hoel is comfortable, all bedrooms have bath, colour TV, tea 
making facilities and hair driers, etc. The price includes a sherry on 
arrival and all meals. 
Our conference rooms are all well equipped wi th white boards, 
film screen and other audio visual equipment. 
Courses start January, 1983 priced at £55. For further details write 
or contact Penny King on 0562 754041. 

GAINSBOROUGH HOUSE HOTEL 
BEWDLEY HILL, K I D D E R M I N S T E R , 

WORCS. DY11 6BS 
Tel: (0562) 754041 
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The Vic's operating system 
interrupts a program 60 
times a second to scan the 
break key and update the 
time variable. Ian Hegerty 
shows you how to use the 
interrupt vector to insert 
your own routines for fast 
graphics or to check an 
input from an alarm bell. 
THE INTERRUPT vector on the V ic is located 
at 788 and 789 - £0314 and £0315 in hex. 
Every 0.016 seconds, the 6502 processor looks 
at this location and jumps to a. routine, the 
address o f which is stored thus: the address 
divided by 256 is stored in the sccond location, 
789, and the remainder is stored in the first, 
788. 

The interrupt vector may be used in the 
fol lowing ways. But f irst, stop the processor 
from reading the interrupt vector whi le you 
set it. I f this is not done, you wi l l get strange 
results — it might go to a part o f the address to 
which you have pointed, while taking the 
other byte from the original value. Th is can be 
done in machine code w i th an SEI command: 
the op-code is £58. 

Next, set the vector using the L D A and 
S T A instructions. Then, restart the processor 
interrupt ing w i th a C I - I instruction, and 
return w i th an RTS instruction. A t the end of 
your machine-code routine, you must jump 
back to the original value o f the vector — this 
increments T I and T I $ and scans the stop key 
and is at £EABF. 

Here is an example showing the use o f the 
interrupt vector. * 

10 REM 'INTERRUPT DEMO* 
20 REM 'BY I HEGERTY' 
30 FOR A - 7 4 2 4 TO 7450:READ B: IF B< > - 1 

THEN POKE A,B:NEXT 
40 REM 'MACHINE CODE* 
50 DATA 120,169,13,141,20,3,169,29,141,21,3, 

88,96 (continued on next page) 

HARNESSING THE 
VIC'S VECTOR 

1 3 R E M # K E V D E F I N E * 
2 9 R E M * B V I . H E G E R T V * 
3 8 P O K f c 5 5 , 5 6 : F G K E 5 b , 23 "6 = 7 4 8 0 
4 8 R E A D M ' - I r fi$ = " # " T H E N P R I N T 3 T O S T A R T , S ' V S 7 4 8 0 " = E N D 
5 0 H = B S C < fi$ > - 46* 
5 0 l . = H S C B R I G H T * ( f t * . . 1 .:«> - 4 8 
7 0 I F n > 3 T H E N H = h {' 

3 0 I F L :• 9 T H E N L ~ L 
(listing continued on next page) 

I F L :• 9 T H E N L ~ L 
(listing continued on next page) 
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(continued from previous page) 

60 DATA 169,8,141,15,144,169,27,141,15,144, 
76,191,234 

Run it and see what happens, after you have 
Saved it. I f it crashes, turn o f f the Vic, reload 
the program and check lines 50 and 60. When 
the program is successfully Run, Ready should 
be printed and black lines wi l l be visible. The 
screen is turning black to white so fast your 
eye cannot see it. I le rc is a breakdown of the 
machine code in lines 50 and 60: 

Hex Mnemonic Decimal 

78 SEI 120 
A9 OD LDA £0D 169 13 
8D 14 03 STA £0314 141 20 3 
A9 1D LDA C1D 169 29 
8D 15 03 STA £0315 141 21 3 
58 CLI 88 
60 RTS 96 

This listing sets the vector, and the following 
listing changes screen colour. 

A9 08 
8D OF 90 
A9 1B 
8D OF 90 
4C BF EA 

LDA £08 
STA £S00F 
LDA £1B 
STA £900F 
JMP EEABF 

169 
141 
169 
141 

8 
15 144 
27 
15 144 

76 191 234 

There are many applications for the inter-
rupt vector, including graphic effects, sound 
effects running continuously, giving keys 
certain functions, and checking inputs like 
those from a burglar alarm. You could even 
control the cursor wi th a joystick. Keys can be 
programmed by looking at the value in £C5, 
that is, 197 decimal, and CMPar ing it to the 
values o f the keys — key f l equals 39, key B 
equals 47, key B equals 55, key f7 equals 63. It 
is important to note that these are not the 
ASCI I values. I f you want the keys plus their 
Shift values, you can Peek 653 — £028D in 
hex. I f the value in this location is one, the 
shift key is down, i f it is two, the Commodore 
key is down, and i f the C T R L key it w i l l be 
four. Combinations o f these arc possible — i f 

the Shift and C T R L are both down, the value 
w i l l be 

1 + 4 5 
T o demonstrate all this, run the program 

Kev Define and then 
SYS 7400 

Key Define uses the interrupt vector to 
program the function keys. Yes, those brown 
things on your Vic can now actually do some-
thing useful. The functions are as follows: key 
f l turns the screen black; key f2 returns screen 
to normal; key B turns sound volume to ful l ; 
key f4 turns o f f sound; key f5 turns motor 
power o f f on the cassette uni t ; key f6 turns 
motor power on on the cassctte un i t ; key f7 
makes all the keys repeat; key f8 returns to 
normal key repeating. 

Pressing C T R L , S h i f t , C o m m o d o re and 
function key B results in a total reset — the 
same as turning off , but wi th the advantage 
that this routine may be recalled w i th another 

SYS 7400 • 

(listing continued from previous page) 

9 0 M = m i e + L • POKE S , M : S = 3 + i : G O T O 4-3 
1 0 0 DRTR 7 8 , A 9 , 5 2 , S D , 1 4 , 0 3 , f i 9 , 1 D , S D , 1 5 , 0 3 , 5 8 , 6 0 
1 1 0 DHTR 7 8 , f l 9 , B F ; S B , 1 4 , 0 3 , R 9 , E H , S D , 1 5 , 0 3 , 5 8 , 6 0 
1 2 0 DftTR ft2,00, ft5, C 5 , 0 9 , 2 7 , D 6 , I S , BD, S D , 0 2 , 0 9 , 0 0 , DM, 0 5 , R 9 , 0 8 , SD , 3 F , 9 0 , B D , SD, 0 2 , C 9 , 0 1 , D 0 , 0 5 
1 3 0 DRTR H 9 , I B , 8 D , 0 F , 9 0 . 
1 4 0 HATR R 5 , G5.. C 9 , 2 F , D 0 , 1 8 , BD , SD, 0 2 , C 9 , 0 0 , D 0 , 0 5 , R 9 , 0 F , S D , 0 E , 9 8 , BD, 8 D , 0 2 , 0 9 , 0 1 , D 0 , 0 5 
i 5 0 DRTH R 9 , 0 0 , 8 D , 0 E , 9 0 
1 6 0 Df lT f l R 5 , 0 5 , C 9 , 3 7 , D O , 2 2 , E D , 8 D , 0 2 , C 9 , 0 0 , D 0 , 0 5 , f i 9 , 0 0 , 8 D , 1 C , 9 1 , B H , 8 D , 0 2 , C 9 , 8 1 , D 0 , 0 5 
i 7 0 DRTR fl9,FE,8D,10,91,BD,8D,02,09,07,D0,03,40,22,FD 
; 8 0 DRTR fl5,05,09, 3 F , D 0 , 2 2 , B D , S D , 0 2 , 0 9 , 0 0 , D 0 , 0 5 , f l 9 , F F , 3 D , 8 f l , 0 2 , B D , 8 D , 0 2 , 0 9 , 0 1 , D 0 , 0 5 
i 9 0 DRTR fl9,00,8D,8h,02>BD,8D,02,09,07,D0,03,40,22,FD 
2 0 0 DRTR 4 0 , B F , E f l , # , 

: i 

FLOPPY DISC DRIVES 
SINGLE AND D U A L DISC DRIVES 
40 OR 80 T R A C K FOR BBC MICRO 

includes utility disc and Dos Manual Phone for prices:— 

BBB M I C R O 
BBC COMPUTER MODEL 'A' 
BBC COMPUTER MODEL'B" 
BBC COMPUTER WITH OlSC 

High resolution 18 MHZ 12" 
Green Phosphor Monitor 

£262.00 + VAT 
£349.00 + VAT 
£410.00 + VAT 

£ 9 9 . 0 0 
Includes Cable 

+ VAT 

OTHER ITEMS AVAILABLE 
FOR THE BBC MICRO 
Books, Cables. Joy Sticks, Cassette Decks. Dust Covers. 
Teletext Adaptor. Speech Upgrade. 
S E N D FOR PRICE LIST 

i i / iT ir 

SEIK0SHAGP-100A 

• DOT MATRIX PRINTER 
• 80 CHARACTERS PER LINE 
• 30 CHARS/SEC 
• FREE HI-RESOLUTION DUMP OUT' LISTING 

£179 + VAT. Carr £6 BBC Printer Cable £16 +VAT 

BBB M I C R O 
WORD PROCESSOR CHESS £11.50 
ROM £46.00 ASTEROIDS . £ 8.95 

GLAXIAN £ 8.95 
1 B I L L I A R D S £ 8 . 5 0 

FROGGER £10.00 
GOLF £ 8.00 

* ' ™>fWffl ^ 
/ l l 1 \ ^ • n m iw I ] i 

x 

B O B M I C R O 

•Wmm 01 ES 
RAM KITS: Upgrades the Model A" to 32K RAM 
Supplied with full fitting instructions £29.90 + VAT 
ANALOGUE KITS: Suitable for adding joysticks. 
controllers etc £15.00 + VAT 
PRINTER INTERFACE & I/O PORT: Enables a 
Centronic Interlace printer to be attached... £16.00 + VAT 

MODEL 'A' TO MODEL 'B' UPGRADE 
£89.00 +VAT (fitted) 
DISC EXPANSION £80.00 + VAT 
DISC DRIVES from £179.00 + VAT 
COLOUR MONITORS from £229.00 + VAT 
Send for details on other items, cables, cassettes, plugs, 
software etc. 
WHY NOT SENO YOUR MACHINE TO US FOR 
UPGRADING? 

h e e e 
EPSON MX80 F/T3 - The printer recommended for the 
BBC Microcomputer. 

• Oot Matrix P r i n t e r ^ ^ " * Hi-Resolution Graphics 
• 80 Cps • Bi-directional Printing 

I ^ i . s 

Telephone STD (0438) 65385 
2 Daltry Close, Old Town, Stevenage. S o v i e t & C 6 C t n 
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How to make the best 
home computer in the world 

even better. 
Peripherals to turn a powerful computer 

into a super-computer for the professional. 

With VTC, you have the finest home computer 
money can buy. And the more you use it, the 
more you will ask it to do. 

Pretty soon, you'll want to extend VIC's vast 
potential to the full; and there is a wide range of 
VIC peripherals to help you do it. 

Disk drives, disk-based software, a printer, 
cassette unit, joysticks, paddles-with these, 
VIC computing becomes total computing: giving 
you true professional power and capability. 

We describe the major units here. 

VIC FLOPPY DISK UNIT 
The VIC single-drive Disk Unit provides a 

fast, accurate and efficient means of storing and 
retrieving data and programs. 

Together with the Printer, it transforms the 
VIC 20 into the ideal system for the small 
businessman or serious computer programmer. 

f s commodore 

VIC 20 
The best home computer in the world. 

The VIC Printer, 
like all VIC peripherals, offers a very high speci-
fication at a very competitive price. 

It will print programs, letters, business data, 
graphic displays and so on. 

Its main features include: 80 characters per 
line - Tractor feed dot matrix *30 characters per 
second print speed • Full alphanumerics and 
graphic printing • Double-size character 
capability - All cables and leads. 

VIC PRINTER 

Features include: 174,848 bytes capacity • 
Uses soft-sectored standard 5K" single density 
floppy disks • Direct 
interface to VIC • 
Direct 
compatibility 
with Printer 
Intelligent 
system in-
dependent 
of VIC. 
(VIC RAM not required to 
run it). 

EXPANSION MEMORY CARTRIDGES 
Special plug-in cartridges 

available to expand VIC's 
memory. 3K, 8K and 16K 
RAM packs plug directly 
into the computer. 

A Memory Expansion 
Board is also available 
to develop VIC's capabilities to the maximum. 

For full details of VIC 20, its peripherals and 
software, and a list of your local dealers, contact: 
The Commodore Information Centre, 
675 Ajax Avenue, Slough, Berkshire, T t I 
SL14BG. Tel: Slough (0753) 79292. sksssc 
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Let Commodore 
expand 

your Horizons. 
VIC 20 is the finest home 

computer that money can buy. 
And the better you get to know 

it, the more confident, adventurous 
and ambitious you'll become. 

You'll want to take advantage 
of the vast range of VIC software: 
a superb and constantly-growing 
selection of programs, embracing 
business systems, entertainment, 
education and many applications 
in the home. 

Every program in the series 
has been designed by experts, and 
chosen for its quality and value 
for money 

VIC business software covers 
a wide range of applications, includ-
ing spread-sheet analysis, stock 
control, information handling and 
word-processing. 

A mind-blowing range of 
games including Scott Adams' 
world-famous Adventure' series. 

Advanced space games, includ-
ing the sophisticated 'Omega Race'. 

Learn subjects as diverse as 
English Language, programming, 
and biology 

And 'home' software ranges 
from IQ tests to Robert Carrier 
menus. 

In addition, there is a range 
of VIC software, like programmers' 
aids and graphics packages-

to add to your understanding and 
enjoyment of computers and 
computing. 

There's even a special 'VicSoft' 
Club for VIC 20 enthusiasts, 
with many advantages including 
special offers to club members. 
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VIC software will expand your I For more information, a catalogue of VIC software 

horizons. And your mind. 
PRICES RANGE FROM £4.99 to £24.95 INC. VAT 

ft commodore 
VIC 20 

and details of your local retailers or dealers please phone or 
complete the coupon and send to: 

The Commodore Information Centre, 
675 Ajax Avenue, Slough, Berkshire SL14BG. 

Telephone: Slough (0753) 79292 

Name 
I M R 'MRS. / .MISS ' 

Address 

Postcode 
VCYOC 11/82 



Martin Glass's Teletext Editor 
is a program with features 
common to commercial word-
processing packages. It will run 
on both the Models A and B. 
THF. PROGRAM options arc listed in the form 
o f a menu giv ing five choices o f action. The 
menu's th i rd opt ion gives a blank screen on 
which can be drawn a teletext picturc w i t h 
colour, graphics and double-height characters. 
I n this mode, the four cursor keys can st i l l be 
used to posit ion the cursor anywhere. 

The special teletext control codes are made 
available through the soft-function Copy and 
Tab keys. Thereby all the special teletext 
functions can be used to bu i l d up pictures 
similar to Ceefax, Oracle and Prestel. Once the 
picture is complete, it can be saved on tape, 
using the first opt ion in the menu. Previously-
stored pictures can be re-loaded using the 
second opt ion. The four th opt ion allows you 
to continue edit ing f rom where you left off. 

The f i f th opt ion on the menu is the He lp 
opt ion. T h i s details each o f the special 
functions available and which keys to use. See 
figure 1. 

TELETEXT ED 

Key 

to 
f1 
f2 
f3 
f4 
f5 
f6 
f7 
f8 
f9 +colour 
f9 + f8 

Funct ion 

Conceal Display 
Red 
Green 
Yellow 
Blue 
Magenta 
Cyan 
White 
Flashing characters 
Graphics 
Hold graphics 

Tab New background colour 
f 9 + T a b Pixel-separated graphics 
Copy Double-height characters 
Cursor Move around 
Escape Return to menu 
Return Negate prior function 
Control/L Shift text left 
Control/R Shift text right 
Control/D Insert a line 
Control/U Delete a line 

Figure 7. The fifth option — Help. 

Dif ferent colours are chosen on keys f l to 17, 
but alternative graphic characters can be 
selected by pressing f9 before the colour key. 
Pressing fl) conceals the display line by 
changing the foreground colour to the back-
ground. 

Characters can be made to flash w i t h key t8 
T o return to steady mode, press f8 then the 
Return key. I t is important to note that the 
Delete key has been given the new value o f 
255 and not 127, so its use w i l l produce a 
block character. I t w i l l not erase the previous 
character, but it does complete the fu l l set o f 
64 graphics characters. 

The H o l d graphics mode — which covers 
over subsequent teletext control codes w i th 
the most recent graphics character — can be 
selected by pressing f8 immediately after 

Simi lar ly , f9 fol lowed by T a b w i l l define the 
separated graphics mode, wh ich causes each 
pixel in the three-by-two graphics matr ix to be 
detailed indiv idual ly . 

T h e Tab key on its own w i l l change the 
background colour to the most recently-
defined colour. Therefore, a new foreground 
colour must be set immediately after Tab , 
otherwise the text w i l l be concealed. 

Double-height characters have been simpli-
fied by the program and can be accessed after 
using the Copy key. T h e program takes care o f 
al l the dupl icat ion o f text usually associated 
w i t h the double-height effect on the BBC 
M i c r o . T o return to normal height press Copy 
fol lowed by Return. 

In general, the Return key w i l l move the 
cursor to the start o f the next l ine, but when 
used immediately after one o f the special tele-
text funct ions, then the effect w i l l be to negate 
that funct ion. For example, Tab fol lowed by 
Return restores the background to black. 

Four func t ions 
Four Edit mode functions move text around 

the screen by inserting or deleting characters. 
The first extra funct ion is Con t ro l /L , that is, 
the Contro l key is held down whilst the letter 
I . is pressed. Th i s funct ion deletes the 
character pointed at by the cursor and shifts a 
l ine o f text to the left. Simi lar ly, Contro l /R 
inserts a space and shifts the l ine to the r ight . 
I n a likewise manner, Con t ro l /D moves text 
down by inserting a blank l ine, whilst 
Con t ro l /U deletes the current l ine and thus 
moves text up. 

When the Edi t ing is finished, pressing 

1 0 REM • T E LETEXT EDITOR • (c> Jul. I932 M«rtsr. >M«5>. 
2 0 MODE 7 
SO H1HEM-H1MEM-6400 
40 D IM AX 100 
SO FOR P A S S - 0 TO 3 S T E P 3 
to PX«AX 
7 0 C 0 P T PASS 
3 0 . 9 « T » I F » « F T LDA TO 
90STA T<70 

LOOSTA 67_> 
110LDA £67C 
120STA b7i 
13VLDA I.J.73 
140STA 67« 
I 5 0 . M . U N LDX £4 
1 6 0 .L>JOCV; LDV £ 0 
1 7 0 . M O D 1 L W ( - . 7 0 ) . Y 
130 »TA < 6 7 2 > . Y 
1V01NY 
2 0 0 CRY I .0 
2 1 0 BNE BLOCV.L 
.120 INC ( 6 7 1 > 

'.'SO INV <&73> 
2 4 0 DEX 
2 3 0 CPX £ 0 
2 6 0 BNE BLOCV 
2 7 0 RTS 

2 3 0 . VUTSCREON LDA 
290STA t,.70 
300STA 6 7 2 
310LDA C5.7C 
320STA 6 7 3 
3 3 0 L 0 A £ 6 7 3 
340STA 671 
•350 LDX FCI 
3 6 0 . 61OCK2 LBY CO 
370 .block--; LDA <672).Y 
3SO STA < * 7 0 > . Y 
>.90 INV 
4 0 0 CRY CO 
410 BNE 6te«k3 
4 2 0 IMC 6 7 1 
4 3 0 IF#; 6 7 3 
4 4 0 DEX 
4 3 0 CRX £ 0 
4 6 0 DNS BLOCK2 
4 7 0 RTS 
4 3 0 3 
4 9 0 NEXT FAFR. 
•500 ON ERROR CJTO 1U60 
510REM • SET I F SOFT I F.YS * 
5 2 0 FOR I » 0 TO 2 5 
5 3 0 ? < I X + 6 B 0 0 > - 1 7 » I X - < I X > X 7 > - < IV.MOAND 1X< 1 ft>• 110- IV .> 
540NEXT 17. 
5SO ?< IX+T-BOO>-140 S ?< I X * 6 B 0 1 > " 2 7 
5 6 0 > 6 B 1 2 » 1 5 1 
5 7 O 6 0 T 0 1030 
5 8 0 KEY I X * O 

PROfKF i 
HX-- ' : F>0»«M EX-VPU':- : PFNFKFY 

590 »EX4,1 
6W DOUBL EX-
610BX-0 
620PETT - MAIN ROUT 1IJF. -» 

640SF M:V„* I ; THEN PROTRET : GOTO 
6SO IF »FVX-I:J THEN PROCINSERT : GOTO MO 
660 IF »;EVX-I. THI N RURN RO.FTF ; F-OTO .MO 
670 <F KGYX-4 THEN PR>>. INSF.RTT INI : GOTO 610 
63I> IK > T YX*. I HHN RROCFLFL FTFL TNF : RN7.-| M . I 
.->o IF KEYX-I^I u» «M;V/.M27 AND K£YY.-:I » > THEN • < VX-RSYX+I •• 

PR«V*FY : NV.«"0 : OA TO •"*>> 
700 if YV.-I:-7 THEN > t I MM » rv « rj-iTn mo 

I: M.VZ. AND KKYX<" L .-.3 THEN FFLOCTTF.V ! »>I»T<I .«•> 
720 IF u THEN E«V.—! 
/^O IF >.F:Y%$» THFFJ HFVV. I 1 FY 
7401» KEY*: 1 -NL. >>:*•/. 140 IHF.N KEY**KEYX- •. '.-<•• : HX-0 : PR>« Y.F.1 

i>niii i 
/"•OIF t r n . ' tiu-fi r«v.' i6 i r-iTn 63o 
7<o> C* 16 THFH »'/.«-1 
770JF Kf?<Y.'»40 THFN K.FY/.««L ?6 : 7: 
/•<**) IMFN I.EY*« 141 I 
79000T0 * 
300W.F PFOCRET 
SIOIF BY.C>--. THFN -60 
<• ;> IF HFYIV.'O THEN KEY*-»£YJV. 
3^0 KF.Y1X-0 
340JF BTJMWIEX-VPOS THFN VOU 10.8.KEW.11 
350 VO»J 8.KEYV. 
MO IF A*R> THEN VDUl3> JO 
870 IF >FCRT=L< AN!I R« «JBL Ey.-VPOS-1 IHFCN VOU 10 
3SO JF KEYX-140 THFN DOUW.Ry.—.: 
•4-yo K/.-o 
•̂00 ENDPRt-K 

«?10D€F PROCKEY 
9Zt' IF »EYX«IO AMI I VPCl>-^4 THEN 1040 
V30 IF • EYX* 10 AND 00U&LEV.-VPHS TP«N VDU ID 
640 IE IKEYXOLL ANL> ( FY 7. AND VPOS-24 AND POS-* THEN 104O 
•>50 IF >FV/.-» 11 ANI> VPOS-O THEN 1040 
960 IE VP0S"0 AND PW-.S-O AND >.EYX»3 THEN L04U 
•970 IF B7.-16 THEN KEYV.-KFYV.*E'V. 
960 IF &•/.» ! A AND V;EY7.«163 THEN » F Y7. • IV. : HV.-O 
•^>0 IF HV.-16 AND KEY'/.-173 THEN > EY7.-154S KFC Y1X- 153s BX— 1 

100Y IF AND KEYX«152 THEN >.EYV.J 1 R-S:KEY1X-156: I 
1010VDU KEYX 
1020 IF KEY*>31 AND DOUBLEX-VPOS OR ( DOUBI.E*-VPOS-1 AND POS-O.AND 

KEY*OH> THEN VOU8.lO .KEYX.i l 
1030 IF (KEYX-9 OR KEYy.>31) AND DOUBLEX-VPOS-1 ANIL POS-O THEN VDU 10 
1040ENDPR0C 
J050DEF PRO"! DOUBLE (A*, x . <.C>:PRINT TAB( X. Y ) : CHRMI. • \ ;•«> IF'HR«( J4L >L 

<.» TAB<X* Y+-J >:CHR»(C-123>TCHR*(141 >;A*: : ENDPROC 
10601F ERL0630 THEN 1060 
1070 CALL 
1030 VD'J 12 
1090«FX 4.0 
1100IF ERL-I220 "c-N fNi. 
1110 PRiXDCUBLE< 'TELETEXT EDITOR".9, 1 - • > 
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ITOR 
Escape w i l l return control to the main menu. 
Back in the menu, the page can be saved on 
tape by choosing option 1. The screen can 
then be wiped clean using option 3, or the 
previous page can be recalled for further edit-
ing w i th the fourth option. 

Opt ion 2 in the menu wi l l load a previously-
stored page from tape back into memory for 
further editing; fol low this option w i th 
option 4 to rccall the edit screen. Pictures w i l l 
be stored on tape, in option 1, in Filename 
Screen, which is constant in the program and 
not user-defined because the BBC OS 
command *Save cannot be suffixed w i th a 
Basic string-variable. 

Opt ion 3 w i l l clear the editing-screen 
memory area, so be careful to save any useful 
pages on tape before using this option. 

In Mode 7 on the BBC Mic ro , the screen 
display is stored in locations &7C00 to &7FE8 
and H i M c m is originally set to &7C00. The 
first action o f the program, in line 30, is to set 
aside a I K byte spare area between &7800 and 
&7C00 which can be later used to store a copy 
of the edit ing screen. 

The machine-code routines, GetScrecn and 
PutScreen, in lines 70 to 480 perform the 
funct ion o f copying the screen display — 
stored between &7COO and & 7 F F F — to or 
f rom the secondary store, which is stored 
between &7800 and &7BFF. 

The next section o f program, lines 510 to 
560, assigns the soft-function keys wi th single-

code values, which are used for changing 
colour and other effects. Note that these codes 
do not match the values given in the table of 
teletext control codes, but arc altered later in 
the program. 

The * F X 4,1 command, in line 590, disables 
the action o f the cursor control and Copy keys, 
so they can be controlled by the program. The 
Double% variable keeps tracks o f the most 
recent line of double-height text. 

Lines 620 to 790 are the core of the Editor, 
which Gets a key code and acts on it. Proce-
dures ProcRet and ProcKey arc used by the 
Editor. The Escape key is trapped in lines 
1060 to 1100, where the display screen is 

copied to &7800 and the cursor keys arc 
restored to their original functions w i th the 
command * F X 4,0. 

The menu-display routine is given in lines 
U 10 to 1240 which uses ProcDouble to wri te 
a string in double height to a specified place on 
the screen, in any colour. 

Lines 1390 to 1690 display the Help page, 
Opt ion five, while routines ProcSavcScreen 
and ProcLoadScreen, in lines 1700 to 1770 are 
used to record or rccall pictures on tape, in 
Filename Screen. Procedures Proclnsert, Proc-
Dcletc, ProcInscrtLine and ProcDcleteLine in 
lines 1830 to 2230 control the extra Edi t in 
functions o f Control w i th R, L , D and U . 1 

1120 PRGCDOUBLF<"M E N IJ " , 1 3 . 4 . 3 ) 
U 3 0 P R I N T TAB<7. 1 0 > : C H R S ( 1 3 0 ) : " 1 . TH* 1 -I T V.» -TR. -R. T .,<> - . " 
U 4 0 P R I N T TAB<7. 1 1 > ; C H R * ( 1 3 0 > : " 2 . LO*<J T H* *CR<A-N T-ON " 
1150PRINT TAB(7 . 12) :CHFT»( 130) T " 3 . CLO*R TS« - . A C M , AR..L CT.II T 
1160 PRINT TAB( 10. 13) :CHRS< 1 3 0 ) : "iir f*f>. " 
1170PRINT TAB < 7 . 1 4 ) : CHRS C130 > ! 4 . CONT IR>U« UITH TR.O T J I T . " 
1130PRINT T A B ( 7 . L 7 ) : C H F T » ( L 2 9 ! ) : " 5 . HOI * F-J> T A«VI FUNCT: or," 
U 9 0 P R I N T TA8< 17 . 13) ;CHR«< 1 2 9 ) : "K«V <1»«-.R\PTXOR.. " 
1200PRINT TA8<S.21>;-ER.T*R TH* R><JR>T>*R <.F /OVR" 
1210 PRINT T A B U 1 . 2 2 ) : "CHOICE U _ 5 > " J C P R * < 1 3 4 ) : " V : 
1220 BV.=VAL(CET*) 
22-SOON F-V. GOTO 1 2 5 0 . 1 2 9 0 . 1 3 2 0 . 1 3 5 0 . 1 3 9 0 
1240G0T0 1030 
1250RCM • OPT IUN 1 .AVE SCREEN -
: 260PR0CS AVECCRF.EN 
1270BV.nO 
1230 GOTO 1030 
4290 REM * -OPTION 2 U'«. SCREEN • 
1300 PROCLOAD3CRF.CN 
1310G0T0 1270 
1320 REM • OPTION 3 - CLEAR SCREEN . 
1330VDU 12 
1340 GOTO 5 3 0 
1350 REM • OPTION 4 - CONTINUE • 
134.0 VDU 12 
1370 CALL. 9«TSCR**R> 
1330 GOTO 530 
1390 REM • OPTION 5 - HFI.P * 
1400 VOU 12 
1410 DATA "CONCEAL DISPLAY" .RED.GREEN. YEI.I OW. BL'- .KAOFNTA. F VAM. WHITF 
1420 DATA (• LASH 1 NG• GRAPHICS. "DOUBLE HEIGHT" 
1430 RES-TORE 
1440 VDU 10. 13. 130 , 157 . 1 :<2 : PRINT " KEY : V M U 2 9 . 1 5 6 . 1 5 6 . 1 5 6 . I S ? , 

135 ! PRINT" A C T I (I N " ! ( H R K JV-6) 
1450 FOR B'/.-O TO 3 
1460 PRINT CHR»(123*&7.>: "F • ;B7.: " . • :3PC< 10>; 
1470 READ A* 
14RO PRINT AS 
1490 NEXT B7. 
150C> PRINT " F?+<OLO<JR. 
1510 READ A* 
1520 PRINT A S : " » . * . " : C K R » { 1 4 3 ) : " 0 1 2 3 " 
1S30 READ A» 
1540 PRINT " F9*-#SU;SPC<^>:"HF.\<J • R A P H I C * " : C H R * ( 1-53) T "<-. N. " : 
1550 VDU 1 4 6 . 2 5 5 . 2 5 5 . 1 5 0 . 2 5 5 , 2 5 5 
1560 PRINT T«T-.":SPCT9):"B»E»AROUND « »N-V . C V H U F 
1570 PRINT - # 9 + T * B " : > P C < 6 > ; ? C H R » < 1 5 4 ) : - P I ««R»Phi.:S : 

VD«T 147 .255 .57 . " : - ? 
1530 PRINT - « » > . - : 
1590 PROCDOUBLE C A S . 1 2 . 1 5 - / > 
1600PRI NT ' - U»« THT RVTORN T'- RIC«HTV A F-JR.C T J <«R> • , - . - . . R?.« R V-T-IR R.)1 

1610PRINT " US* T*<- 4JC4P6 V:^. T - CORNER, TO R.»NU. " 
16-20 PRINT " US* FH* CURSOR l*.f TO I»ON- AROUND.~ 
1630PRINT - CONTROL/L SHIFT! T# ,T I C T T . " 
1640PRINT " COR.TR OL/R it,it TR- T* *T F I S H T . " 
1650PRINT - COR.TR VL/D INJERT; * ITR.O. " 
1660PRINT " COR.TROL/U d. U M . " 

1670 VDU 130• 157- I - I 36 : PRINT • PRE 
1630 REPEAT UNTIL O 
1690 00TO 1039 
J 700DEF PROCSAVESCREEN 
171OPROC F ILENAKG < ' S:AVE • ) 
1720»3AVE SCREEN 7300 -»0400 
1730ENDPR0C 
1740DEF PRCCLOADSCREEN 
17SOWTOCF1LENAME<-LOAD-) 
1760«L0AD SCREEN 7$00 
I770ENDPR0C 
1 7 8 0 K I ' PROCF * LENAME ( F « ) 
1790VDU 1 2 . 1 3 0 
U-OOPRINT T A B < 1 5 , 0 ) ; F * " . " SCREEN" 
1310PRINT TAB< 12. 15'. : "A1 »T»N •»..-. -:-\I -. I T T * T^PO" " 
1S20ENOPROC 
I330DEF PROCINSERT 
1340 V7.-VP03»40 
1S50 IF pry.i-j.o THEN 1^20 
1360F0R INS7.-39 TO P05--1 STEP - J 
1370 POX ~V 7C OOW/.» : HV/. 
) 3807POX"? < P07.-) ) 
1390NEXT 
1900?(P07.-1 > - 3 2 
1 9 » 0 I F DOUBI.E " V"; / < V IF UN V . V-;. 40 : GOTO 1 &6«-> 
1920ENDPR0C 
1930DEF PRIJCDIILS I F 
1940V/.='/P0'-.-»40 

jci.v. ..»%«-. |1. 
\ --. .or-• •/.•'.•• /i:oo-v7. 7. 
i • '7o~'pov.---crov.« j > 
l̂ gONEXT 
1990"'(PCr/.* l ) - -:.• 
2 0 0 0 " " :RXU« TV.-V7./4-. THFN V/.^V7.*40 : GOTO S^V-O 
2010ENDPR0«: 
:R020C€F PRCCINSERTLINF. 
2030 J FVPO-I-, '4 THF N .-120 
2040V"/.» < VP0S-* 1 > •40*V'7COO 
2050F0R VN5Y.-"-V7FR7 10 V-: STF.P 1 

- -U L4S%-40> 
2070NEXT 
20FT0 FOR INS.V.-W.-4V TO V/.- 1 
2090" INS7.»32 
21OONE *' 

LF> IF DOUBLE7.>*VP0F& THF'U I'L <.IFIL.LV.- C' 'UBLEV.* 1 
7120ENPF'R<>". 
2130DEP PROCPFL FTFL INF 
2140V7.-VPOS* 40 7I.. :I> 
21S0FOR DEL7.-V7. T>. * 7H.K 
2160?DFL7." N < 0F1.V.. > > 
2170NEXT 
2130F0K T>F.L/'.=>• 7FCO TO F.7FE7 
21907DEL7.=I-
2200WXT 
•21 OIF r>OUBL.E7.: =VPOS THCN L'OUBLFX"W>UBL C.7.-1 

2 2 2 0 I F D0IJFN EV."VPOS - 1 THHN DOUBLE/.—2 : GOTO 2150 
2::<OFINDFROC 

p. f o r MENU": 
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'Life would be so much easier with an 
Amber 2400 Matrix Printer " 

AMBER £ 4 8 0 
MATRIX PRINTER 

LOW RUNNING COST USING 
PLAIN PAPER 

FITS BBC,DRAGON,SPECTRUM 
ATOM, TRS 80,UKIQ1,VIC-20 

AND MOST OTHERS 

£ 6 9 . 9 5 
excluding VAT 

SEND LARGE STAMPED 
ADDRESSED ENVELOPE FOR 

DETAILS TO'-

AMBER CONTROLS LIMITED 
Central Way 

Ma1worth Indust rial Est. 
Andover 

Hampshire SP1Q 5AL 

The ultimate 
SINCLAIR ZX 81 (16K) 

DATABASE FILING SYSTEM 
by DALE HUBBARD 

Fed up with boring games — make your ZX81 work for you! 
The one you've been waiting for!! 

Cassette based 
Clear "menu" operation 
Facilities include sort, search, list, delete, change, total numeric field, save and load file, line print, etc. 
Complete with demonstration file and full instruction/application leaflet. 
Requires 16K Ram pack. 
Applications: Recipe file 

Stamp/coin collections 
Inventory Control 
Employee Data 
Record Collections 
Magazine article catalogue 
May be used for any application where fast access is required to stored information 

Access accepted 
Send cheque or P.O. or credit card number to: 
G E M I N I M A R K E T I N G LTD. 
9 Salterton Road, Exmouth, Devon EX8 2BR. 
Or telephone us with your credit card order 
on Exmouth (03952) 5832 

DESPATCH BY RETURN 

ONLY 
£5.95 FULLY INCLUSIVE! 

No*e< 

G 0 < V 
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These two articles, the first 
by Michael Fox and the 
second by Dale McLoughlin, 
set out handy machine-
code routines, with a 
variety of uses. 
M A N Y U S E R S W HO have no knowledge o f 
machine code may, nevertheless, want to use it 
in their Basic programs to enhance speed and 
presentation. But most machine-code routines 
lead only to the development o f one game or 
objective. The ut i l i ty machine-code routines 
in this article are for the ZX-81, but they can 
also be used on a ZX-80 w i th 8 K R O M . The 
effect on the last routine w i l l be lost on the 
ZX-80 because of the lack of a Slow mode. 

The routines contain no absolute addresses, 
except subroutine calls, so that you can stack 
them on top o f another routine that does use 
absolute addresses, or on top of cach other and 
they can be called individually. 

The routines need a 16K R A M because they 
all manipulate the display file. There are four 
rou t ines and I have also supp l ied a 
comprehensive loader program. The four 
routines are; 

9 A screen fill 
• A downward scroll 

REM L i f t i n g 1 -screen*i l l 16554 doc DE 27 pos i t i on to 
ADDRESS INSTRUCTION CODE COMMENTS djnz 253 16,253 bottom of window 
16514 118.118 disable l i s t Id (p r in t poiO.Df 237,83,14.64 

Id EC. 22 6.22 No of 1i nee Id HL.16442 33,58,64 
Id HL.(DFILE) 42.12.64 16564 Id (HL ) .21 54,21 

* l inc HL 
Id A,<HL) 

35 
126 

re t 201 
53 Bytes 

cp 1 18 254,118 chock for -M/L REM j r z.tf2 40.4 
chock for -M/L REM nc i t i ng 4 super cursor 

16527 Id <HL>•128 54,128 CHR* to p r i n t ADDRESS INSTRUCTION CODE COMMENTS 
j r *1 24.246 

CHR* to p r i n t 
16514 118,118 d isable l i s t 

*2 djnz *1 16,244 Id HL.(DFILE) 42,12,64 
re t 201 return to basic inc HL 35 

20 Bytos Fl Id A.8 62. S cursor CHRS 20 Bytos c a l l NN 205,168.64 draw f i r s t l i n e 
REM L i s t i ng 2 downward sc ro l l F2 inc HL 33 
ADDRESS INSTRUCTION CODE COMMENTS Id A.(HL> 126 
16514 118,118 disable l i s t co 118 254,118 

1d HL.D FILE bottom 33.0,0 to be poked j r z,C2 40. 14 
Id C, 21 14.21 No of 1ines 16531 Id A,8 62,8 

* i d A,<HL) 126 ca l l NN 205.168.64 draw l i n o 
CD 118 254,118 check for N/L CI dec HL 43 
j r z,NL 40. 11 16537 Id A,0 62,0 
Id D.H 84 c a l l NN 205,168.64 clear l i n e 
Id E.L 93 inc HL 35 
Id E<,33 6.33 down o l i ne j r F2 24,236 
i oc DE 19 C2 doc HL 43 
djnz 253 16,253 16546 Id A.O 62,0 
Id <DE>,A 18 c a l l NN 205,168,64 clear las t l i n e 
doc HL 43 re t 201 
j r * 24.240 NN Id (HL).A 119 l i n e draw rout ine 

NL dec HL 43 N/L found Id C.21 14,21 cursor s ize 
doc C 13 dec count Id D,H 84 
re t z 200 Id E.L 93 16541 j r * 

28 
24.235 

Bytes 
* Id B.33 

i nc DE 
djnz 253 

6,33 
19 
16,253 

down a 1i ne 

REM L i s t i n g .• Text window Id (DE).A 18 
ADDRESS INSTRUCTION CODE COMMENTS dec C 13 
1651*5 118,118 disable l i s t j r nz,* 32.247 

Id C,5 14.5 No of 1inei<5> re t 201 
Id D.23-5 22, 18 23-No of l ine& 53 Bytes 
Id HL,(16396) 42.12.64 DFILE 

53 Bytes 

inc HL 35 <i HEM tttOUNE CODE. U:..IH 1; 
X Id B,33 

inc Hi. 
6,33 
35 

move down to 
top of window 

; M>t CWOf"TPO:-'"CCCCOOClOO,>H-f,..'i%-i''- •• ••• 6IV...:<5H FOFt 1 Hf MACHINE,CODE 
9000 scF-n i 
•*>)<> r-T.)N1 '"ST.-.Rr LOCATION-

djnz 253 16.2S3 VOio INI Ul .. 
dec D 21 9vSO JIJ-1.ll A* 
j r nz,* 32.248 <'040 : f fl*--" THEN GO II' 9. .".II 

* l Id A. (HL> 126 s ta r t s c ro l l 9050 IF fifcr-i • 1 lil 1) IJJIM •.•«•»• * l 126 s ta r t s c ro l l I) mi - t." t-,iu-pj f;n r11 cp 118 254,118 'J|*»7|> POM-; A.vAi j r nz.NL 40. 11 
Id D.H 84 V09n Fisi NT At" ";»'fcU > 
Id E.L 93 <x> I ET A«-Ai 1 
Id B.33 6,33 91 l«i i oi n o,yjo 
dec DE 27 <>120 

^J 30 
l C •. . . r, J 
ooio «*>;•«> djnz 253 16,253 V | Ao 

Id <DE),A 18 9J5<I I-I.U.1 "START LOCA1 ION" 
inc HL 35 1MUI 

16546 j r *1 24.240 v: ,*.;, SCPOLL 
NL inc HL 35 9100 

9|1<> 
FKiNJ I;:" ' i FEES' 5 
LET £i»B*l dec C 13 il INI I - Y » T H E M GOTO •/iXK • j r nz. *1 32,237 <>210 !- 1WI-Y* "•• Tucu iiiiTO 

Id B.32 6.32 not next p r i n t T20 i?OTO 9)70 

ZX-81 
• A text-window system 
• A super-cursor 

Line 1 of the machine-code loader program 
should contain the number o f Qs needed for 
the machine code plus a few extra — just in 
case. It is best to use line 1, although any 
number w i l l do as long as it is the first line. 
Line 1 is best because there is no risk of 
putt ing a line before it — the ZX-81 has no 
line 0. The length o f the line can be checked 
by 
PRINT (PEEK 16511) 2 or 
PRINT (PEEK 16511+256' PEEK 16512) 2 
i f the length o f the line contains more than 254 
Qs. 

T o enter the machine code, run the program 
and enter the start location o f the machine 
code, which is usually 16514. Now start 
entering the values in the th i rd column. I f you 
make a mistake or enter a wrong value — it has 
a safeguard against entering an empty sir ing — 
then enter R for repeat and the program w i l l 

TOO 
reinput a value for the last byte address. 

I f you f ind a discrepancy in the addresses or 
some such fault, type L to list the code. The 
program wi l l input a new start location and list 
f rom that point onwards. I f at any t ime you 
want to pause while you are checking the 
copy, just hold down any key — other than R 
— or Space and Break, and the listing w i l l stop 
unt i l the key is released. 

I f you press R, the program wi l l return to 
loading mode and input a new start location. 
Whenever the location you broke out from is 
to be retained, enter A and it w i l l carry on 
from where it left off. 

It may be a good idea to type in a large line 1 
and then Save the program on tape, rather 
than typing it in every time it is needed. T o 
stack two or three machine-code routines in 
one Rem statement, the best way is to type 
them in one after the other and note the 
starting address of each routine. Th is is the 
address you should Rand USR to call the sub-
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LKITS 
routine — all subroutines, when on their own, 
should be called by 

R A N D U S R 16516 

Also note that only in the first routine should 
the two 118s Newl ine appear. These disable 
the listing of the Rem statement but should 
only appear at the start. You w i l l f ind that on 
listing only 1 Rem appears, the rest of the 
Basic program can be listed by List 2, or the 
number of any other Basic line. T o avoid this 
problem Poke 16419 wi th the number of the 
lowest line below 255; then list that line. 

List ing 1 is the screen-fill routine which fills 
the screen wi th any CHRS except tokens and 
118 which wi l l crash the system. It works by 
f i l l ing the line, looking ahead one square for a 
Newl ine and when it finds one it jumps over 
that square. 

It counts the number o f Newlines and after a 
specified number it returns to Basic. Th is 
number — the number of lines f i l led can be 
Poked into location 16517 — is set at 22. Do 
not Poke it w i th more than 24 or w i th 0 for 
there are only 24 lines on the screen and 0 w i l l 
be decremented to 255 which is above 24 and 
so w i l l cause a crash. The character printed is 
at location 16528; it is set as a black square in 
the listing. 

The second listing, l isting 2, is a downward 
scroll. It works by starting at the bottom of the 
display file and going up loading the 
accumulator w i th what is on the screen, copies 
H L into D E , adds 33 to DE. Th is is 
equivalent to moving it down a line. Then it 
puts the contents of the accumulator in that 
location and goes on to the next square. 

I t also looks ahead for a Newline, counts the 
number o f the Ncwlincs found — the number 
of lines scrolled — and after 22 it returns to 
Basic. The number of lines scrolled can be 
altered by Poking location 16520 wi th the 
number o f lines -1 . I f it is less than 21, the 
lines scrolled wi l l be at the bottom o f the 
screen. When you move the bottom of the 
screen location and reduce the number o f lines 
scrolled, it w i l l only scroll the top lines o f the 
screen. 

The top line o f the display should be only 
background as this is what is copied. I t must 
not be used after computer scrolling but can 
be used before. Values higher than 21 and 
value 0 should not be used for the number of 
lines. 

T o set the bottom of the display file the 
program must contain these four lines: 

L E T P = 1 -F P E E K 1 6 3 9 6 - R 2 5 6 " P E E K 1 6 3 9 7 
L E T P = P + ( 2 2 * 3 3 ) - 2 
P O K E 1 6 5 1 7 , P - 2 5 6 * I N T ( P / 2 5 6 ) 
P O K E 1 6 5 1 8 . I N T ( P / 2 5 6 ) 

The number 22 in the second o f these lines 
is the number o f lines to move down. I f you 
move the bottom of the display file as 
mentioned, this number should be altered 
accordingly. It docs not upset the display file 
as the computer's upward scroll does. 

\ i te i seeing I imothv Gilbert s article on 
how to protect lines ai the bottom of the screen 
by creating a text window at the top in the 
February issue of Your Computer, I decided to 
write a routine to produce a text window at the 
bottom o f the display, thereby protecting the 
top o f the screen. 

The program works by f inding the start o f 
the display file and then moving down to the 
top of the text window. I t then moves each 
square on the screen up a line, looking ahead 
for Newlines and counting them. When it has 
scrolled the correct number of lines, it sets the 
next pr int position to the bottom scrolled line 
and sets the column number to 21. This 
number in the window is at location 16517 
and is set at 5. Location 16519 should be 
Poked w i th 23 minus the number of lines. 

The bottom line of the window is left clear 
after a scroll because it scrolls the top line of 
the bottom part o f the screen which is always 
blank. Input docs not affect the routine and 
vice versa. When using it in a program, rather 
than using scroll, use 

R A N D U S R 1 6 5 1 6 

but do not type this in every time it is needed 
— it is quicker to type in the program and 
make a list on paper of all the scroll lines. 
Then, after and typing in the rest of the 
program, insert a 

R A N D U S R 1 6 5 1 6 

then edit it and change the line number to 

produce the other Rand USRs needed as this 
is quickei and easier on the fingers. 

The routine can also be used to generate 
windows at any height anywhere on the 
scrccn. T o do this, Poke 16517 w i th the 
number o f lines and 16519 wi th the number o f 
lines down to the top line o f the window. 
Then use the routine as normal but you w i l l 
have to leave a blank line below the window 
and, because it looks better, a blank line above 
as well. Th is enables two protected, separate 
and unmoving pictures or text to be displayed 
above and below a window. 

The fourth and final listing is a Super 
Cursor. It runs a vertical line from left to right 
across the screen leaving a clear screen behind 
it. Th is is very impressive and the only routine 
which contains absolute addresses. They are 
in the form of subroutine calls, so i f you stack 
the routines on top o f each other; this one 
would have to be placed at location 16514. 

The routine sets itself for the first line and 
calls a subroutine to draw the line. It then 
draws another line which clears the first and 
moves on in this manner across the screen 
looking for the end o f the line. When found, it 
clears the last line and returns to Basic. 

The location o f the first cursor line C H R * is 
at 16521 and is set to 8; the location of the 
main cursor line CHRS is at 16532 and is also 
set to 8. The location o f the trail left is at 
location 16538 and the last trai l line is at 
16547. 

HANDY— 
^ HINTS 

THE zx-81 instruction set offers very l itt le in 
the way o f screen-controlling commands. T o 
make up for this deficiency, these machine-
code routines provide a variety of functions 
including flashing single characters or whole 
lines, a fast CLS, reverse scrolling and much 
more. 

By far the easiest method of using machine 
code is to store it in a Rem statement at the 
beginning of a Basic program. Program 1 
enables you to enter a group of machine-code 
instructions into the first line o f the program, 
which can then be Saved, Loaded and used as 
part o f longer Basic routines. Lines 10 to 80 
can be removed once all the machinc code has 
been entered — but under no circumstances 
should the Rem line be edited as this can 
remove vital instructions from the machine 
code. 

Each routine can be used on its own since 
each is totally independent of the others, or 
they could all be entered together to form one 
large toolkit to be called at various points 
throughout a long Basic program. 

Some of the routines require a Poke of some 
data before they are called — a line number to 
be deleted — and where this is necessary it is 
assumed that the data has already been 
checked for validity. For example, you cannot 
delete line 25 since it w i l l cause the system to 
crash. 

Most of the routines arc callcd by the Basic 
R A N D U S R 1 6 5 1 4 

where it is the first or only routine in the Rem 

line. I f you intend to use more than one at a 
time you w i l l have to calculate the appropriate 
calling address by adding the length of 
previous routines to 16514. 

i \s a convention I have used the label Start 
to indicate the calling point o f each routine, 
and any bvtcs to be Poked are shown in 
relation to this. For example: 

P O K E S T A R T + 5 ; 

I F S T A R T = 1 6 5 1 4 

L H C N P O K E 1 6 5 1 9 

T o enter the machine code, type in program 
1, counting carefully the number o f Xs in line 
1 — it may be best to enter them in Fast mode 
— and Run it. Then input the machine code in 
manageable blocks. Use the hex codes and 
watch carefully as you do it as mistakes are 
dif f icult to locate afterwards. When the code is 
finished enter S to stop the program. 

These routines are for the ZX-81 wi th 
expanded display file — that is, w i th more 
than 3.25K o f R A M — and they apply to the 
later R O M design. I f some of them do not 
work it is because your ZX-81 is an early 
model and consequently you should change all 
occurrences o f C D I I ) 15 to C D 1915. Addi-
tionally, i f Scroll has been used to create the 
display then it must be cleared wi th CLS to 
recreate the expanded file, since Scroll 
collapses the display as i f there were less than 
3.25K present. Routine 10 w i l l o f course work 
w i th any memory size. 

(continued on page 79) 
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a time nee 

. . . . in medieval days, there were 
dark, mysterious Forests, and within 
these Forests there lived mythical ^ 
monsters called DRAGONS. 

i\ow in jy&z when buying a 

computer you enter a technological 

Jungle; here within this jungle you 

ivill also find Dragons. But these 

Dragons are no myth. 

DRAGON 32 
oNiy 

E199 
PLUS £3 P/P 

The heart o f the system is a 6809E micro-processor, a great 
advance on the sti l l popu la i 6502 , w i t h a 32K M e m o r y as 
standard, expandable to 6 4 K . Uses Ex tended Mic roso f t Colour 
Basic, 9 co lours available, 5 resolut ions of graphics up t o 256 x 
192, d isp layed o n T V set or compos i te co lour m o n i t o r . 
Generatesa fu l l f ive octave sound range th rough the T V Speaker. 

Un l i ke other systems in this price range it uses a convent iona l 
Q W E R T Y Keyboard . 

Standard connect ions inc lude: 
ROM Cart i idge 
2 Joys t ick cont ro l le rs 
Remote cassette un i t 
Centronics Parallel p r in ter 

160 page " B A S I C " Manual inc luded w i t h every system. 

A l l th is fo i the unbel ievably low price o f on l y £199 .50 inclu-
d ing V . A . T , plus £3.00 post acid packing. 

C o m p u t e r s f o r All 
72 NORTH STREET. ROMFORD. ESSEX. TEL. 0 7 0 8 7 5 2 8 6 2 

Name 

Address 

I 
_ I enclose Cheque/P.O. f o r £ 
I or , please deb i t m y Access/Barclaycard No. 

Televis ion 
not inc luded 
in price. 

Please send me Total 
Dragon 32 @ £199 .50 ea. 
Dragon Joyst icks @ £19 .95 pr. 

Cartridges 
Ghost A t t a c k @ £24 .95 ea. 
Berserk @ £19 .95 ea. 
Meteoro ids @ £19 .95 ea. 
Cosmic Invaders @ £19 .95 ea. 
Cave Hunter @ £19 .95 ea. 
Tube F ienzy @ £ 1 9 . 9 5 ea. 
Starship Chameleon @ £19 .95 
Personal Finance @ £19 .95 ea. 

Cassettes 
.... C o m p e n d i u m o f Games @ £7.95ea 
.... Comp. of App l i ca t i ons @ £7.95ea 

Quest @ £7 .95 ea. 
Madness & the M ino tau r 

@ £7 .95 ea. 
Computavo ice @ 

£7 .95 ea. 
Graphic A n i m a t o r 

@ £7 .95 ea 
Mazerace @ £7 .95 ea 



(continued from page 77) 
Routine 1 w i l l f i l l the whole screen wi th a 

specified character i f you, 
POKE START+ 21 

wi th the code of that character. It must be a 
non-expanded one — that is, not 

RND, PI; INPUT etc. 
Repeatedly calling routine 2 — for example 

w i th in a For-Next loop — appears to flash the 
whole screen. The Following Basic program 
would flash the scrcen unt i l a key was pressed: 

100 RAND USR 16514 
110 IF INKEY$<>""THEN GOTO 130 
120 GOTO 100 , 
130 rest of program . . . 

1 REM XXXX • n o . f h for o i l tho moch in . code X X X X 

10 LET X - 1 6 5 H 

20 LET X $ - " " 

30 IF X $ » " " THEN INPUT X$ 

40 IF X S - " S " THEN STOP 

50 POKE X , l 6 * C O O E X$ + CODE X$(2) - 476 

60 LET X - X + 1 

70 LET XS-XS(3 TO) 

00 G O T O 30 

Program 1. 
Length 25 bytas 

Id h i , (Df i le) START 2A0C40 

Id do, (Von) ED5B1040 

Id b, h NEXT 44 

Id c, I 40 

arid a A 7 

sbc h l , d e £052 

ret z C8 

l d h , b 60 

Id I, c 69 

Id a, (hi) 7E 

cp 76h FE76 

j r z , INC 2802 

l d (M) ,0 3600 

inc h i INC 23 

jr NEXT 18EE 

Routine 1. A fast dear screen. 

Length 26 bytes 

Id h i , (D f i l c ) START 2A 0C 40 

Id dc, (Vars) ED 56 10 40 

Id b, h NEXT 44 

Id I , c 4D 

ond a A 7 

sbc h l , d c ED 52 

ret z C8 

Id h, b 60 

l d l , c 6V . 

Id a, (hi) 7E 

cp 76h FE 76 

i n , INC 28 03 

odd a, 80h C6 80 

Id (hi), a 77 

Inc hi I N C 23 

|r NEXT 18 ED 

Routine 2. Invert the screen. 

Length 31 byte» 

Id a, CHR START 3E 00 

Id h i , (Df l ie) 2 A 0 C 4 0 

Id b, 2 Oh 06 20 

Inc h i TOP 23 

Id (hi) , o 77 

d |n * , TOP 10 FC 

Id b , I4h 06 14 

inc h i ENDS 23 

inc h i 23 

Id (hi) , a 77 

id do, 001F 11 IF 00 

add h i , de 19 

Id (hi) , a 77 

d jnz, ENDS 10 F6 

inc h i 23 

Id b, 20h 06 20 

inc h i BOT 23 

Id (hi), o 77 

d j n 2 , BOT 10 FC 

ret C9 

POKE START+1, CODE OF CHR to be pr in ted . 

Routine 3. Draw a border. 

Length 28 bytes 

Id o, LINE START 3E 00 

ca l l stack c CD I D 15 

Id o, 21k 3E 21 

ca l l stack c CD I D 15 

r i t 28 EF 

mu l t ip l y 04 34 

ca l l unstock CD A7 OE 

Id h i , (Df i le) 2 A O C 4 0 

add h i , be 09 

Id b, 20h 06 20 

inc h i INC 23 

Id (hi) , 0 36 00 

d jnz , INC 10 FB 

ret C9 

POKE START+1, l ine number to be cleared ( 0 to 21) . 

Routine 4. Clear single lines. 

Length 33 bytes 

Id a, LINE START 3E 00 

co l l stack a CD ID 15 

Id a, 21h 3E 21 

ca l l stack a CD I D 15 

rst 28 EF 

mu l t i p l y 04 34 

ca l l unstack CD A 7 0E 

Id h i , (Df i le) 2 A 0 C 4 0 

odd h i , be 0? 

inc hi 23 

Id c , h 54 

Id c, I 5D 

I d a , (hi) 7E 

ir.c h i 23 

Id be, 001F 01 IF 00 

Idir ED BO 

dec h i 2B 

Id (hi), o 77 

ret C9 

POKE START+1, l ine number to be scrol led ( 0 t o 2 1 ) . 

Routine 5. Scroll a line to the left 
Length 55 bytes 

I d a , LINE START 3E 00 

Id (4040), a FD 77 40 

Id (4029), 0 FD 36 39 00 

ca l l stack a CD I D 15 

Id a, 2 l h 3E 21 

col l stack a CO ID 15 

rat 28 EF 

mu l t ip l y 04 34 

co l l unstack CD A7 0E 

Id h i , P f i l e ) 2 A 0 C 4 0 

add h i , be 09 

id (DF.CC), h i 22 0E 40 

inc ( D F X C ) FD 34 0E 

Id de, (Vars) ED 5B 10 40 

inc h i NEXT 23 

Id b , h 44 

Id c, I 4D 

and a A 7 

sbc h i , de ED 52 

ret z C8 

Id h, b 60 

Id I , c 69 

I d o , (hi) 7E 

cp 76h FE 76 

jr z , NEXT 28 F2 

Id (h|), 0 36 00 

jr NEXT 18 EE 

POKE START+1, l ine number ro CLS from (0 to 21) . 

Routine 6. Clear down from a given line. 
Lengtn 28 bytes 

Id be, 014A START 01 4A 0 l 

Id h i , (Df i le) 2A 0C 40 

odd h i , be 09 

ex de, h i EB 

Id be, 016B 01 6B 01 

Id h i , (Df i le) 2 A 0 C 4 0 

odd h i , be 09 

Idir ED BO 

Id b, 20h 06 20 

dec h i CLR 2B 

Id (hi), 0 36 00 

d jnz , CLR 10 FB 

Id be, 0015 01 15 00 

ret C9 

Ca l l w i t h PRINT AT USR START, 0 ; " up to 32 charac te r " 

Routine 7. Scroll bottom 12 lines only. 

(continued on next page) 
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(continued from page 79) d jnz , INC 10 FB 

Length 53 bytes 

I d o , LINE START 3EOD 

push h i 

Id b, 20h 

E5 

06 20 

ca l l stack a CD I D 15 Id (hi) , 0 OUT 36 00 

Id a , 21 h 3 E 2 1 dec h i 2B 

ca l l stack a CD I D 15 d jnz , OUT 10 FB 

rst 28 EF Id c , 0 0E 00 

mu l t ip l y 04 34 Id b, OFF DLA2 06 00 

ca l l unstack CD A7 0E d j nz , DLA1 DLA1 10 FE 

Id h i , (D f i l e ) 2 A 0 C 40 dec c OD 

add h i , be 09 jr nz, DLA2 20 F9 

inc h i 23 pop h i E l 

Id be, C O L U M N 01 00 00 Id b , 20h 06 20 

add h i , be 09 pop of I N F l 

I d d , FLASH 1 6 0 0 Id (hi) , a 77 

Id <., (hi) 7E dec h i 2B 

Id (hi) , 0 G O 36 00 
d jnz , I N 10 FB 

Id c , 0 0E 00 Id c , 0 0E 00 

Id b, OFF DLA2 06 00 Id b , O N DLA4 06 00 

d j nz , DLA1 DLA1 10 FE d jnz , DLA3 DLA3 10 FE 

dec c 0D dac c 0D 

jr nz, DLA2 20 F9 jr nz, DLA4 20 F9 

Id (hi), a 77 d e e d 15 

Id c, 0 0E 00 jr nz, G O 20 D4 

I d b , O N DLA4 06 OD 
ret C9 

d j nz , DLA3 DLA3 10 FE 
POKE START+1, Line number to be f lashed 

dec c 0D 
POKE START+21, Number of flashes (0 to 255) 

jr DLA4 20 F9 POKE START+38, Time of f (0 to 255) 

dec d 15 POKE START+57, Time on (0 to 255) 

jr nz, G O 

ret 

20 E8 

C9 
Routine 9. Flash a single line. 

POKE START+1, 1 Line number of charocter 

POKE START+22, Column number of choroctcr Length 13 bytes 

POKE START+26, Number of f toshes (0 to 255) Id h i , 0003 START 21 00 00 

POKE START+33, Time of f (0 to 255) odd h i , sp 39 

POKE START+43, Time on (0 to 255) Id de, (Stk end) ED 5B 1C 40 

Routine 8. Flash a single character. 
sbc h i , dc 

I d b , h 

ED 52 

44 

Id c , 1 4D 

Longth 67 bytes 
ret C9 

I d a , LINE START 3E 00 

ca l l stack a 

Id o , 2 l h 

ca l l stack a 

CD ID 15 

3 E 2 I 

CD I D 15 

PRINT USR START gives number of f ree bytes remoini 
in memory 

Routine 10. Remaining memory. 

ret 28 EF 

mu l t ip l y 04 34 Length 26 byres 

c a l l unstack CD A7 0E Id h i , (Df i le ) START 2A 0C 40 

Id h i , (Df i le ) 2 A 0 C 40 Id de, 02D6 11 D6 02 

add h i , be 09 add h i , do 19 

I d d , FLASH 1 6 0 0 ex do, h i EB 

Id b , 2Oh G O 06 20 Id h i , (Df i le ) 2A 0C 40 

inc h i I N C 23 Id be, 0285 01 85 02 

Id o, (hi) 7E odd h i , be 09 

push of F5 Iddr ED B8 

Id be, 2000 01 00 20 

inc h i I N C 23 

Id (hi) , 0 36 00 

d j nz , INC 10 FB 

ret C9 

C o l l w i t h PRINT AT USR START, 0 ; " up to 32 characters " 

Routine 11. Reverse scroll. 

Leng'h 62 bytes 

I d a , LINE 

ca l l stack a 

Id a , 21h 

ca l l stack a 

r»t 28 

mu l t i p l y 

ca l l unstack 

Id h i , (Df l le ) 

odd h i , be 

Id d , FLASH 

Id b , 20 

Inc h i 

Id o , (hi) 

add a , 30h 

Id (hi) , a 

d |ns , INC 

Id c , 0 

Id b, CFF 

d |nx , D L A l 

doc c 

|r n r , D l A 2 

Id b, 2Oh 

Id o , (hi) 

odd o , 80h 

Id (hi ) , a 

dec h i 

d j nz , BACK 

Id c , 0 

Id b , O N 

d jnz , DLA3 

dec c 

jr nz , DLA4 

d e e d 

jr nz , G O 

ret 

START 

G O 

I N C 

DLA2 

D L A l 

BACK 

DLA4 

DLA3 

3E 00 

CD ID 15 

3 E 2 1 

CD ID 15 

EF 

04 34 

CD A7 0E 

2 A 0 C 4 0 

0? 

16 00 

06 20 

23 

7E 

C6 80 

77 

10 F9 

0E 00 

06 00 

10 FE 

0D 

20 F9 

06 20 

7E 

C6 80 

77 

23 

1 0 F 9 

0E 00 

06 00 

10 FE 

OD 

20 F9 

15 

20 D9 

C9 

POKE START+1, Line numbor to f lash 

POKE START+21, Number of fleshes (0 to 255) 

POKE START+34, Time of f (0 ro 255) 

POKE START+52, Tim© on (0 to 255) 

Rc.utine 12. Flash a line in inverse. 
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20 BEST PROGRAMS 
for the 

ZX SPECTRUM £7.95 
PROGRAMS 

MMSPECTRUM 
^ ^ ' - I r t J U X f t ANATORY TEXT 

r - r i .TVU?** ,o 

.HJEWSOH 

Z80 OP CODES £1.45 

£6.50 

A must lor st- beginner and :ho cipc'^enced programmer 
ji.ke Thu ready r«ckOf«' lifts all &00 pivs 280 
macnine coco instructions m daeima: and riftadecima! w.iri 
their mnemonics 6acr> Op Code •* tvccmctly e«p-ij"<ed «n<J 
CrOfi-i«!«'*n;*a Supplied m « protcct-vc transparent wallet 
'or easy /elercnce and Durability. 

PROGRAMMERS 
TOOLKIT ZX81 
tooJuilui.Mludr 
• B t NUMSC * ~ • j ili« •'.>• •••»».I..! WOOTOt .>.1 GOSUB . 
SI ART J-.J I I.MVI AMI SIWU W» R-, ,O.I 

" DfcU'f f»nto<*lolJC4»J*jm,i:>«ur«WT«r«s 
• HI KIACI ;'\i'*:!«r\'»jof«itci»ia»w<!h jncajai Oi-vOu 
' IU!S ltrC'««: vA" i t ' . • J: .. >]'< . . m y t i » k i , i (U- .;..im 
:-rJ-* 

• HNC>J--ot< twoqrjr*jv iigtc«oMliv 

• -t<v1 MfruM 
" l..I.*f<x48 . a j'tOt-4* "iintttjiinHnflvvitlflS?' 

PILOT * ZX81 
use Oil f^&ctwr*" &«».»•» 

W*«n uMi : -s ."•""] v_—rO 
C : n v »•>:<•»* - vi'.r* I 

COsWJlo»d:a«>ait<-' s.•»'•>»«• 
-.-t-jlki--:-: >Mnmwnl«»ni»A| 
vXo - luOetai tda'< :tieii»mij 
•M'.i.Cl.OM <_OJl! " AulUU-ljl 

;i.>£6n'.l!C.c the" balt'f V'.'V 
vyai '.•woygh t lurihiK O d>1lfl«nt wAytfl* m to M«r 
p'j.i.* |o tMK Iftir«vr-J 
•id^luult* IU\J. COMl i .-.k «v.th YOU"-,-*' >>i n-.: 

ZX81 HARDWARE 
16KMEM0PAK (expandable) £29.90 
32KMEMOPAK (expandable) £49.90 
64K MEMOPAK £79.00 
56K Ram pack £54.95 
HRG MEMOPAK Hi Res Graphics £59.80 
MEMOPAK Centronics printer 

interface £39.90 

ZX81 CASSETTES 
SPACE INTRUDERS (16K) £5.95 
STATISTICS (1K) £3.75 
LANGUAGE DICTIONARY (16K) £3.75 
LINE RENUMBER I16K) £4.95 
NAVAL BLOCKADE (16K) £5.95 

ZX81 BOOKS 
HINTS &• TIPS for theZX8l £3.95 

SPECTRUM 
A S S E M B L E R / D I S A S S E M B L E R £8.95 
• Two programs on one cassette 
• Comprehensive instructions 
• Great value for money 

Mr HELPLINE — the man who answers your ZX queries in his 
column in Sinclair User, the author of HINTS & TIPS FOR THE 
ZX80 and HINTS & TIPS FOR THE ZX81 now presents his 
20 BEST PROGRAMS FOR THE ZX SPECTRUM. 
" 20 original programs for you to load into your Spectrum. 
* 20 interesting programs for you to enjoy and learn from. 
* 20 great programs to teach you about fixed and variable length 

records, binary searches, bubble sorts, floating point 
arithmetic, graphic displays and much, much more . . . 

* 20 BEST PROGRAMS FOR THE ZX SPECTRUM. 

Program Titles Include: 
Machine code editor— Write, modify, exend and load machine 

code using this all-Basic machine code 
editor. No need to use an Assembler 
when you have this program. 

Index file — Learn about fixed length records, save 
numeric and string fields, add to, sort, 
modify, delete and print your records. 
Ideal as a computer based card index. 

Duckshoot — Learn how to manipulate the attribute 
file and have fun at the same time. 

Diary — Binary searches and variable record 
lengths are explained with this useful and 
interesting program. 

PLUS: FOOTBALL, DIGITISER. DATA PLOT, FUNCTION PLOT, 
REGRESSION, HISTOGRAM, LINE RENUMBER and many more. 

NIGHT FLIGHT £5.95 
For the 16K or 48K SPECTRUM 

RSI fl/H A Of E US I 
i : i 
Alb 

; l_ 1 
FUC.L (=• 

a 
Fl C= 

C i J RPrl 
1 1 

(=• 
a 
Fl C= 

DUE 
WIND * 3+0/0 

Fly your own d 'C(0H from take Off to landing via 
navigational beacons, over mountains and using a fully 
detailed direction f inding and instrument landing system. 
•You are the Pilot o l a l ight aircraft f ly ing at night. "You 
must use your skill ami judgment to f ly your aircraft 
accurately over radio beacons and then land safely on the 
runway "Hazards are mountains and cross w.nds 
•Instruments: Artif icial Horizon, Non Directional Beacon, 
VHF Omnidirectional Range. Instrument Landing System 
•Readouts-. Gear. Flap. Air Speed. Distance Measuring 
Equipment. Vertical Speed. RPM and heading 'V isua l 
display of runway on approach *5 Modes from Take off 
to Autopi lot 'Happy landings 'WRITTEN BY A 
QUALIFIED PILOT' 

PUCKM AN NEW! 
Al. action OfV!>l«Y 
Scou< tftc maxe lc loou 
Oooge the ghokts wMcomt 
to devour »ov 
Automatic option - :he 
machine i>'ay» ' «» " 
Full k*v&ojro display 
fu:i instruction display 
Continuous scoring 
Beat the bn! »cOf» to oate 
Sup«« graphics Aiitr useit 
with Suva graphics 
ooaid 

QUANTITY PRODUCT COST 

TOTAL 

MAKE CHEQUES/PO s PAYABLE TO: HEWSON CONSULTANTS. 

NAME 
Iblock capitals please! 
ADDRESS 

My Access/Barclay card No. is. 

Sioned V . W W i c . ; 
Post to: H E W S O N C O N S U L T A N T S . DEPT YC, 60A ST M A R Y ' S STREET. W A L L I N G F O R D , O X O N OXIOOEL. 
TEL 10491) 36307. 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 

• DATA PROCESSING 
The Z X 9 9 gives y o u sof tware con t ro l o f up to f ou r tape drives 
( t w o fo r reading, t w o f o r wr i t ing ) a l low ing merging of data 
fi les. Th is is achieved by using the remote sockets of the tape 
drives, con t ro l l ed by USR statements or commands. 

• RS232C INTERFACE 
The Z X 9 9 has an RS232C o u t p u t a l low ing connec t ion w i t h 
any such pr in ter using the fu l l ASCI I character code ( you can 
n o w p r in t on plain paper in upper or lower case, and up t o 
132 characters per l ine) at a variable baud rate up t o 9 ,600 

• SPECIAL FEATURES 
There are so many special features i t is d i f f i c u l t to l ist t hem 
all, fo r example : 

A U T O M A T I C T A P E C O P Y : Y o u can copy a data f i le regardless 
of y o u r m e m o r y capaci ty as i t is processed t h rough the Sinclair 
b lock by b lock . 
T A P E B L O C K SKIP : W i t h o u t des t roy ing the contents of R A M 
D I A G N O S T I C I N F O R M A T I O N : T o assist in achieving the 
best record ing settings. 

The Z X 9 9 contains a 2 K ROM wh i ch acts as an extens ion t o 
the f i rmware in the Sinclair ROM. The ZX99 ' s ROM conta ins 
the tape drive operat ing system and the conversion t o ASCI I 
fo r the RS232C o u t p u t . 

There is an ex tens ion board on the rear t o p lug in you r R A M 
pack (larger than 16K if requi red) . The un i t is suppl ied w i t h 
one special tape dr ive lead, more are available at £1 each. 

Now only 

£ 4 9 . 9 5 
plus 

£2a95p+p 

* ZX99 SOFTWARE 
We n o w have available " E d i t o r 9 9 " , a qua l i t y w o r d processing 
program inc lud ing mail-merge, suppl ied on cassette fo r £9.95. 
A lso f o l l o w i n g soon: 

* Stock Con t ro l (October) 
* Sales Ledger (November) * Debtors Ledger 
* Business Accoun ts * Tax A c c o u n t i n g 

Dept . Y C 5 Data - Assette, 44 Shro ton Street, 
London NW1 6UG. 01 -258 0 4 0 9 

W 
doto-o//ette 

44. Shro ton Street 
London NW1 

Tel 01-258 0409 

® 

• FERGUSON CASSETTE RECORDER £28 inc. p&p. 
Tested with ZX81, Acorn, BBC, Dragon etc. etc. 
Features: Din, Ear, Mic. and Remote sockets. 
Tape Counter, Tone Control, Built-in Mic., 
Autostop. Battery/mains. Recommended by 
Acorn for use with BBC computer. 

• STAR DP8480 
RS232C (SERIAL) £285 plus £6 
Securicor delivery 
CENTRONICS (PARALLEL) £265 
plus £6 Securicor delivery 

This professional printer works with almost any 
computer with very good upper and lower case 
typeface. 

• Bi-directional • 80 column width (10" paper) 
• Switchable — Tractor or Friction Feed 
• 80 chrs. per second 

27 

>BBC CASSETTE LEAD 
7 pin plug to two 3.5mm plugs and one 2.5mm plug. 
Only £2 inc. P & P . 
Other leads available — please telephone. 

— — — — — — — — — — T C 
COMPUTER CASSETTES ^ 
High quality, screw assembled cassettes supplied 
with library boxes. Any lengths available. 
C5 — 3 5 p C10 — 37p C 1 2 — 38p 
C15 - 39p C20 - 4 1 p C25 — 4 3 p 

C30 - 4 4 p 

• 2,000 SHEETS OF 
PRINTER PAPER 
£19.50 plus £3.50 p&p. 

E690 REVOLVING CASSETTE RACK 
Single - £2.99 (holds 32 tapes or 20 in cases) 
Double - £5.99 (holds 64 tapes or 40 in cases) 
Treble £8.99 (holds 96 tapes or 60 in cases) 
Quad - £11.99 (holds 128 tapes or 80 in cases) 

Al l plus £1 p&p. 

ORDER FORM oept YCIO Data - Assette, 44 Sh ro ton Street, 
L o n d o n NW1 6UG. 01 -258 0 4 0 9 

Code Item No. Price P & P Total 

Cheques/PO made payable to Storkrose Ltd. 

Signed _ 

Address 

Name 
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Kathleen Peel reveals some rather more problematical 
commands, which would have introduced unnecessary 

difficulties if mentioned earlier. These will enhance 
commands covered in the previous instalments of her 

machine-code series. 

EXTENSIONS 

THESE COMMANDS have been left un t i l last 
because ot the problems they can create i f not 
used careful ly. Problems are the last th ing you 
require when dealing w i th machinc code. 

Th is small group o f commands is, for the 
most part, either extensions to previous 
commands or special operational commands. 

Deal ing w i th the extensions f irst, I pre-
viously stated that A was the only variable to 
which one o f the other variables could be 
added or subtracted. It is also possible to add 
or subtract a constant. 

Basic M n e m o n i c Mach ine code 
LET A = A + 52 ADD A N 198 N 
LET A A - 3 2 SUB A N 214 N 

Remember A is single variable so that the 
constant has to be in the range o f 0 to 255. 

I n the first article we mentioned the F 
variable, flag, and said that after certain 
operations it was tested for zero. I n fact it is 
tested for rather more than that. 

I f the A variable is less than the value o f the 
variable or constant w i t h wh ich you are 
comparing or operating then the flag variable 
C, carry, is set. 

I f the A variable is greater than, or equal to, 
the value o f the variable or constant that you 
are comparing it w i th , then the flat variable 
N C , N o Carry, is set. 

I n Basic terms where X is a constant or a 
variable: 
Relat ion Var iable Flags set 
A = X Z NC 
A O X NZ can be either 
A<X C NZ 
A> = X NC can be either 

N o w you can use these addit ional flag-
variable re lat ionships w i t h your j u m p 
commands. 

JP NC DIS 48 N 
JP C DIS 56 N 
JP NC NN 210 NN 
JP C NN 218 NN 

We can also compare the contents o f the A 
variable w i t h either a constant or one o f the 
other variables, codc 184 to 190. T h e result o f 
this w i l l set flag variable Z i f they are equal, or 
N Z i f they are not, and the flag variable Carry, 
i f A is less than the variable, and N o Carry i f 
not. 

Basic M n e m o n i c Mach ine 
code 

IF A = N THEN LET 
F = Z CP N 255 N 

IF A O N THEN LET 
F - NZ 

IF A> = N THEN LET 
F = NC 

IF A<N THEN LET 
F = C 
Note that the flag variable can be considered 

as a str ing rather than a number. Thus it is 
capable o f hold ing the str ing N Z N C , that is, 
non-zero, No Carry , i f A is greater than the 
compared variable. 

There is a group o f commands similar to JP 
known as Cal l commands. The difference is 
that when you Cal l a return address is Pushed 
onto the stack. Later when a Ret instruct ion is 
met, the machine codc Pops the return address 
o f f the stack and jumps to i t . 

CALL NN » » > I N C B 
LD (HL) B 

LD B A « « < R E T 
Great care must be exercised when using 
Push, Pop and nested Calls, so that return 
addresses are not mixed up w i t h Pushed and 
Popped variables. 

Should your machine-code program ever fail 

to work , look at this first and ensure that for 
every Push there is a Pop w i th in a subroutine, 
and that you have not Popped your return at 
the beginning o f your subroutine. 

Ma in Program Subrout ine 
PUSH HL LD A N 
CAL NN POP H L 

RET 
Pop H L pulls the return address o f f the 

stack, not the Pushed H L . Remember, Pop 
pul ls o f f the last variable pushed. 

T h e Call routines can be made by the same 
relationships as Jumps. 

CALL NN 205 N N 
CALL NC NN 212 N N 
CALL C NN 220 N N 
CALL NZ NN 196 N N 
CALL Z NN 204 N N 

N o w for some special functions that you 
may encounter. 

XOR A 
There is a simple way o f making the A 

variable equal to zero — L D A 0 — and that is 
to use the mnemonic X O R A , Code 175. 

EX DE HL 
M o r e can be done w i th the H L variable pair 

than w i th the D E pair. Wc can load a constant 
into H L , or any o f the other variables. I t is 

useful to be able to exchange the contents o f 
D E and H L . The mnemonic is E X D E H L , 
Code 235. 

AND A 
W i t h the Sinclair character code, the 

difference between a character and its inverse 
is 128. See page 181 o f the Sinclair manual. 

Therefore, i f we just wish to know a 
character and not wor ry about its colour then 
by using the A variable we can mask ofF the 
colour by using the command A n d N , Code 
230. 

And 127 blocks out the colour and just 
leaves the character, And 128 blocks out the 
character and just leaves the colour. 

BIT 7A 
A related command is Bit 7, A , Code 203 

127. Th i s tests to sec whether the 128 part o f 
the character is there and sets the flag variable 
N Z i f it is and Z i f it is not. 

Th i s command docs not alter the A variable, 
it only tests it and sets up the flag variable 
according to the result. 

Next month Your Computer begins a series 
o f articles on machine-code chcss. T h e range 
o f code used has now been covered by the 
machine-code articles and this supplement. 
You w i l l see how machine code can be used to 
producc fast compact programs. L ] 
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ANNOUNCING 
The BEST Books 

For Your 
SPECTRUM its 
MACHINE 
LANGUAGE 
FOR THE 
ABSOLUTE 
BEGINNER 

MELBOURNE HOUSE PUBLISHERS 

Dr. L o g a n is a c k n o w l e d g e d o$ the l e a d i n g au tho r i t y 
o n Sinclai r computers . In his book , he g ives y o u a 
c o m p l e t e o v e r v i e w o f the w a y the Spec t rum 
ope ra tes , b o t h for BASIC a n d m o c h i n e l o n g u a g e 
p r o g r a m m i n g , i nc lud ing numerous demons t ra t i o n 
p r o g r a m s . In Dr. Logan's o w n w o r d s 
UNDERSTANDING YOUR SPECTRUM has th ree m o i n 
aims: " * to exp la i n , i n s imple terms, h o w the S p e c t r u m 
works ; ' to teach ZSO m a c h i n e code f r o m first 
pr inc ip les ; a n d ' t o g i v e de ta i l s o f ' m o n i t o r en t ry 
po ints so tha t e f f i c ien t p r o g r a m s c a n b e wr i t ten . " 
Plus a specia l section o n i h e R O M o p e r a t i n g system. 
This b o o k is a must if y o u a r e serious a b o u t 
p r o g r a m m i n g the Spec t rum. £7.95 

After leading the way in Sinclair ZX81 software, we've 
produced the highest quality, most exciting Spectrum 
software available. From the three excellent books 
depicted above to fast-action games on cassette, 
we're providing the best choice in Sinclair Spectrum 
software today. 

N o w on cassette al l the p rog rams f rom the Over The Spectrum book ! 
Cassette 1 includes Lunar Lander, 3D-Mazeman, Chess a n d 7 more; 
Cassette 2 has 9 p rog ram s inc luding utilities, Eliminator, Freeway 
Frog a n d a ful l scale Adventure. Cassette 3 includes Soles Analysis, 
Payroll, Spectrum Invaders, Meteor Storm plus 5 others. Each 
cassette is only £5.95 inc luding V.A.T. 

A book to a m a z e you ! W i t h the fu l l listings o f 
Over 3 0 p r o g r a m s fo r you r Spec t rum y o u wi l l f i n d 
r e a d y - m a d e p ro fess iona l p r o g r a m s w h a t e v e r your 
in teres ' or app l i ca t i on . Listings a r e p r i n t e d in a 
spec ia l ly d e s i g n e d easy - to - reod f o r m a t a n d e a c h 
p r o g r a m hos d e t o i l e a notes. You'l l f i nd exc i t ing 
a r c a d e favour i tes , s t ra tegy g o m e s , uti l i t ies, business 
a n d e a u c o t i o n a l p r o g r a m s , plus p r o g r a m m i n g hints, 
t ips o n e x t e n d i n g the Spec t r um, a n d m o r e , w h i c h al l 
c o m b i n e to m a k e this t h e de f i n i t i ve book f o r every 
S p e c t r u m user. Inc red ib le v o l u e - o v e r 160 p a g e s 
i nc lud ing 8 p a g e s in fu l l colour. £6.95 

If y o u a r e f r us t r a te d b y t h e l imi ta t ions o f BASIC a n d 
w a n t to w r i t e faster, m o r e p o w e r f u l , space-sav ing . 
p r o g r a m s or subrout ines, t hen SPECTRUM M A C H I N E 
L A N G U A G E FOR THE ABSOLUTE BEGINNER is the 
book for you. Even w i t h no expe r i ence , y o u wi l l b e 
a b l e to d iscover the ease a n d p o w e r of the Spec t rum's , 
o w n l a n g u a g e . Eoch c h a p t e r inc ludes specif ic 
e x a m p l e s o f m a c h i n e l a n g u a g e app l i ca t i ons . At the 
e n d of t h e book , a l l this is b r o u g h t t o g e t h e r in to a n 
en t i re m o c h i n e l a n g u o g e p r o g r a m f r o m des ign 
r igh t t h r o u g h to the c o m p l e t e l ist ing o f a n exc i t ing, 
o r i g i n a l a r c a d e g a m e . £6.95 

\ 

Melbourne House Publishers, 
Orders to: 131 Trafalgar Road, Greenwich, London SE10. S g . T i S 
Correspondence to: Glebe Cottage, Station Rd., VJ~ 
Cheddington, Leighton Buzzard, BEDS LU7 7NA. 

Please send me your Spectrum catalogue 
Please send me: 

Understanding Your Spectrum Book@ £7.95 
L_ Over The Spectrum Book @ £6.95 

Spectrum Mochine Language For The Absolute Beginner 
Book @ £6.95 
Over The Spectrum Cassette No. 1 @£5.95 

L_ Over The Spectrum Cassette No. 2 @ £5.95 
Over The Spectrum Cassette No. 3 @ £5.95 

(please add 80p for post, pack & VAT) 

Name 
Address. 

PostCode 



ffolPRi 
You beat 

the MONSTER 
f f ????????????????? 

You could win £100 by playing one of the 
oldest games in the world. 
Compete with the Rabbit, Beast or Monster 
to get the beans in your bowl. SIMPLE?? 
Try it! Send £6.95 today and £100 could be 
yours. Please allow 14 days delivery. 
GOOD LUCK!!! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
FOR ZX81 16K. 

UNDERSTANDING LIMITED 
MICRO-COMPUTER SERVICES 
T h e P r o d u c t i o n V i l l a g e 
100 C r i c k l e w o o d L a n e L o n d o n N W 2 2 D S 

NEW 
SPECTRUM 

SOFTWARE 
JACKPOT FRUIT MACHINE 
Featuring holds, nudges and realistic hi. res symbols Colourful-just 
like the real tiling! 
Plus 
SUBMARINE ATTACK 
Destroy them before they destroy you. Fantastic fast action fun. Both 
yam.es just £4.95, 48 K SPECTRUM. 

Boldly Go where no Spectrum has gone before... m 
SUPER SPACE MISSION 
Incredibly fast machine code graphics. Dodge the swooping aliens 
and meteors. Fight exciting multi directional laser battles from your 
moving starship. Really exceptional graphics, seven skill levels, only 
£4.95 for 16 or 48K SPECTRUM or 16K ZX81. 

MONSTER MINE 
Escape from the depths of the legendary El Dorado mine by dodging 
the monsters and collecting the golden nuggets. Full machine code. 
Only £4.95 for 16 or 48K SPECTRUM or 16K ZX81. 

Richard Shepherd 
Software 
FREEPOST ( N o s t a m p r e q u i r e d ) , 
MA IDENHEAD, 
BERKS, SL6 5BY. 

Promotion's the name of the game in 
'SHIP OF THE LINE' - An adventurous management game 
Fearlessly battle your way up the ranks... encounter enemy fleets 
survive mutiny, fever ana famine... endure fog fire and thirst then 
when you think you've done well rush home to Port for promotion 
16K SPECTRUM £4.95 48K SPECTRUM £6 50 
MULTI FUNCTION CASH CONTROLLER 
Takes care of your Home Budgeting, Bank Account, Standing Orders 
Loan and Mortgage Repayments. Complete security ensured by 
secret password. A budgeting bargain for only £ 10. 
"SHAKEN BUT NOT STIRRED!' 4 8 K S ? E C 1 R U M 

A James Bond 007 Adventure. 
Recover a stolen warhead from the lair of Dr. Death, but first follow 
the trail across continents, locate his secret island, encounter the 
steel fisted giant Paws, then find yourself m his underwater maze and 
hopefully find the missile But It Doesn't End There 
Can you resist, being 007? Only £6.50 48K SPECTRUM 

ORDER FORM Please s e n d me: 

Jackpot/Sub- Attack 
_ — S p a c e Mission 

Monster Mine 
16K S h i p of t h e L i n e ' 

48K Sh ip of the Line' 
- . _ 48K "Shaken but no: Stirred!" 

at £4 95 
at £4S5 
at £4 95 
at £4.93 
at £6 50 
a : £650 

S?Fg
£*! 

3 2*!£1 off 

48K Multifunction Cash Controller at £ i 0 0 0 

ORDER BY DECEMBER 15th - RECEIVE BY XMAS 
3 e n c l o se my cheque/Pos ta l O r d e r for £ 
p a y a b l e to Richard Shepherd 

N a m e 

A d d r e s s . . . . . . . . . 

Mach ine 

By First Class Post 
On Quality TDK 
Casset tes 

K M e u . o r y 

v—^ . . _ : ,. _ TRIED & TESTED 
More Real i £ p f ^ t ^ S U & ^ ^ t M K . , PROGRAMS FOR 
A p p l i c a t i o n s ^ l U M ^ u i - O T o L ^ ^ i zxsi & SPECTRUM 
for the ZX81 and Spectrum 
by Randle Hurley. (£7.50 - plus 
cassettes for ZX81 or Spectrum for £9.00 each inc VAT) 
Bug-free programs to turn your ZX81 or Spectrum 
into a small business or working computer that include 
• File Handling Survival Kit • Cash Register Program 
• Statistics - with 16K Storage • Animation Package for games and 
simulations • Crashproofing and User Friendliness • Menu Driven Programs 
Assembly Language Programming for 
the BBC Micro-Computer by Ian Birnbaum ,, _ ŶOLR BCC 
(£8.95 - plus 2 cassettes for £16.00 inc. VAT). >•< crocomputepV'fttf 
Learn how to run your BBC micro-computer faster. This book / OM-Y 
is a complete education in assembly language that includes: 
•Conditional Statements • Loop Structures • Arrays • Macros 
• Inputting Strings • The Stack 
Specially designed double tapes contain all the programmes shown 
in the book saves time and effort. 

NCREASE THE CAPABILITY 

f ^ i T O R F T o : , a n Jacobs. Globe Book Services Ltd 
FREEPOST. Canada Road. Byfleet, Surrey KT14 7JL 

b o o k s e r v i c e s u p P |e ase send: 
i_ More Real Applications for the ZX81 and Spectrum (£7.50) 
r. ZX81 Cassette (£9 00). L. Spectrum Cassette (£9.00) 
• Assembly Language Programming for the BBC Micro-Computer (£8.95). 
D Double Cassette (£16 00) 
Cheque enclosed for £ (p&p 75p per order). 
NAME 

Guarantee: Return tor tuli -efund in 14 days >f not del ighted 
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The new Dragon 32 
So well designed, 

youll even 
understand this ad 

You tap (literally) its vast resources 
through a beautifully-designed keyboard 
that's as easy to use as a typewriter. 

On this keyboard, you type in a language 
which is surprisingly close to the Englishyou 
talk every day The Dragon 32 will receive 
your order. Under-
stand it. Send it to 
the appropriate 
section of its 
massive brain. 
And then display 
the appropriate 
information on 
your screen. All 
before you can 
say gobbledy-
gook; 

If you're already a computer expert, may 
we refer you to the box of technical specifi-
cations displayed opposite. 

If you're not, may we refer you to the new 
Dragon 32 Family Computer. A computer so 
easy to understand, you won't understand 
why all the others seem so difficult. 

And the newDragon 32 costs under £200. 

32K RAM FOR UNDER £200?* 
When you're comparing computers, the 

first thing you need to know is the size of 
the memory. In plain English, the Dragon has 
approximately 32 thousand units of Random 
Access Memory. (32K RAM for those who 
prefer to be blinded by science.) This means 
that the Dragon's memory is at least twice as 
powerful as its competitors! 

With a memory this powerful, the amount 
of information the Dragon can store is liter-
ally vast. But the Dragon doesn't just make it 
easy to store information. It makes it easy to 
use, too. 

USER-FRIENDLY? 
You may have heard of the term user-

friendly.' Reverting to plain English once 
more, this means simply that the com- J | 
puter will go out of its way to under-
stand you. rather than vice-versa 

The Dragon 32 is so user-
friendly. it practically licks your hand. 



SPECIFICATIONS 

6809E MICROPROCESSOR. Pet. Apple. Atari 400, 
BBC Micro, and VIC 20 still have the less powerful 6502. 
32K RAM (as standard). At least twice the power of 
similarly priced machines. Expandable to 64 K RAM. 
EXTENDED MICROSOFT COLOUR BASIC (as standard). 
Featuring: ADVANCED GRAPHICS (set. line, circle, 

paint, print, draw, rotate and print using). 
ADVANCED SOUND 5 octaves 255 tones. 
AUTOMATIC CASSETTE RECORDER CONTROL. 
FULL EDITING with INSERT and DELETE. 

9 COLOUR. 5 RESOLUTION DISPLAY. 

USE WITH ANY U.H.F. TV and/or separate PA.L monitor. 
PROFESSIONAL QUALITY KEYBOARD. 
Typewriter feel. Guaranteed for 20 million depressions. 
PRINTER (Centronics parallel). 

JOYSTICK CONTROL PORTS. 

FIRE YOUR IMAGINATION. 
Learning how to use the Dragon 32 wont 

cause you to experience any problems. 
Learning what you can use it for will cause you 
to experience something entirely different. 

Delight. Surprise. Fascination. And 
challenge. 

The Dragon offers a range of some of the 
most popular computer games in the world. 
From those celebrated space battles to mind-
boggling adventures in seemingly unfathom-
able dungeons and caves. 

As if by magic, a simple typed message 
will command the Dragon to create your own 
drawings. Then it will colour and paint them 
in 9 colours. 

And it's clever enough to create virtually 
any image you want - circles and arcs as well 
as straight lines. 

The Dragon will also play and compose 
music with you, with a range of 5 octaves. And 
it works with any UHF TV or PAL monitor. 

LEARNING THROUGH PLAYING. 
All of this makes the Dragon the ideal 

machine to build your children's interest in the 
world of computers as they become increas-

ingly more vital. School-children already 
enjoy using computers. 

The Dragon is the first computer 
specifically for the family - so by enjoy-
ing yourselves at home, you and your 
children can soon become expert 
enough to create your own programs. 
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PRICE £199 £125 £175 £190 £199 £300 
STANDARD 
RAM SIZE 32K 16K 8K 5K 16K 16K 

STANDARD 
AVAILABLE 
RAM FOR HIGH 
RESOLUTION 
GRAPHICS 

26K 9K N/A N/A 14K 3K 

EXTENDED 
MICROSOFT 
BASIC AS 
STANDARD 

YES N O NO N O NO NO 

PROFESSIONAL 
TYPE 
KEYBOARD 

YES N O YES YES YES YES 

BRILLIANTLY SIMPLE GUIDE. 
The Dragon is living proof that you don't 

have to be an expert in computerspeak to be 
an expert in computers. It comes with the 
easiest-to-understand instruction manual 
ever written for a home computer. 

Every step, every explanation, is made 
clear - even if you're a beginner. In minutes, it 
will show you how to write a simple program. 
Within hours, you'll be fascinated. And from 
then on, you'll continue to be astounded by 
the new world which the Dragons power and 
versatility will open up to you. 

See the new Dragon 32 in your High 
Street. At under £200, it's not just the first 
family computer. It also has all the features an 
expert could wish for. 

Except perhaps the jargon. 

DRAGON 32 
The first family computer. 

[ T o : Jean Webster, Dragon Data Ltd. Queensway, Swansea | 
] Industrial Estate. Swansea. Glamorgan SA5 4EH. 
I Tel: 0792 580651. 

Please send me further information about the Dragon 32. 

j Name [ 

Address 

YC 

A member of the Mettoy Group of Companies. 



PROJECT 

SIMPLE WAYS TO 
HANDICAP John Dawson casts a 

clinical eye over the 
winning entries in our 
competition to help the 
disabled. 

JOHN H E A T H has won an Epson M X 8 0 F / T 
printer for a simple, but powerfu l device for 
put t ing informat ion into a Sinclair Spectrum 
computer. T o n y H igham, who is 17 years old, 
wrote a program to allow a disabled person to 
wri te Basic programs on the Tangerine Micro-
tan computer, using only three keys or 
switches. He wins the under-18 section o f the 
competi t ion and w i l l receive a BBC M ic ro . 
Sinclair Research has generously donated 
three ZX-81 computers as special meri t prizes. 

The competi t ion rules stated that, in the 
under-18 section, we were looking for original 
and st imulat ing ideas, aimed at the practical 
needs o f someone handicapped in a particular 
way. I n the over-18 competi t ion, we hoped to 
see a work ing, prototype device w i th some 
associated software. The idea was to encourage 
people to th ink about mass product ion o f their 
inventions. Br ight ideas in isolation are o f 
l i t t le use. 

No-one doubts that handicapped people's 
lives can be enriched via micro-electronics, but 
a discouragingly long catalogue o f factors has 
l imited their widespread application. When he 
bui l t the pneumatic switch for the Spectrum, 
John Heath was aware o f these problems. 

People who arc handicapped are disadvant-
aged as wage-earners, and support for the dis-

Figure 1. 

Diaphragm 
assembly 

abled is never high on the list o f priorit ies for 
governments. 

A l though there are many disabled people, 
there is a confl ict between the need to supply 
cheap, mass-produced aids, and the wide range 
o f indiv idual disabilities. 

I t is usually essential to adapt aids to the 
particular needs o f the indiv idual . I f the 
customisation involves a health-care profes-
sional, costs rise dramatically. 

Safety aspects 
Maintenance o f specialised, complex equip-

ment instal led at widely-separated sites 
throughout the country is also very expensive. 

Very high standards o f safety are necessary 
for electrical devices to be operated by handi-
capped people, who may be caught off-balance 
more easily than an able person. I f the equip-
ment uses mains power, simple aspects o f the 
design such as the cord grips that hold the 
mains input wire may become much more 
important i f users ever put all their weight 
on the anchorage between the wire and the 
case. 

Figure 1 shows how John Heath plans to get 
a signal f rom a handicapped person using a 
simple rubber bu lb fu l l o f air. When the bulb 
is squeezed, there is an analogue change in 

L E D s Photo-d iode 

Ou tpu t 
port 

A 
•W v. 

i Photo-
current 

V , 

Input 
por t 

pressure in the pipe leading f rom the bulb. 
The tube is connected at the computer end to 
an adaptor wh ich terminates at a diaphragm. 
My la r f i lm about 0.2 m m thick is an ideal 
material for the diaphragm, providing bi-
directional mot ion in response to pressure 
changes. 

A short rod or Hag is attached to the centre 
o f the diaphragm. Th i s can be made to 
obscure a sil icon photo-diode proport ional ly to 
the position o f the diaphragm. The source o f 
i l luminat ion is an infra-red l ight-emit t ing 
diode (LED) . 

A person pressing on the bu lb w i l l cause the 
diaphragm to bulge, thus changing the current 
f lowing through the photo-diode. 

T h e change in current through the diode 
can be detected by various circuits. One low-
cost method o f digi t is ing the photo-diode 
current is to allow it to discharge a capacitor, 
and to measure the discharge t ime which w i l l 
be inverseley related to the current f lowing 
through the diode. 

Figure 1 shows how the software and hard-
ware provide a binary on/o f f output f rom the 
changing pressure in the pneumatic actuator. 

T h e computer is programmed to tu rn on an 
output Bit on one o f the computer ports for a 
f ixed period. The pulse provided by the 
computer charges the capacitor. Du r ing and 
after the pulse, the photo-diode discharges the 
capacitor, and the time that it takes for the 
voltage to reach a fixed low level, is deter-
mined by a program wh ich reads in the input 
port cont inual ly, unt i l it sees a signal that the 
Bit has dropped to the o f f — low level — state. 

T h e input section o f the program provides a 
digital measurement o f the pressure in the 
tube by count ing the number o f times it has to 
go round in a loop whi le it waits for the state 
o f the input latch to change. 

Ind iv idual setting o f the current f lowing 
through the L E D is necessary to compensate 
for variation in the sensitivity o f the opto-
electronic components, and the posit ion o f the 
components relative to the posit ion o f the rod 
attached to the diaphragm. 

Exist ing devices for the handicapped are 
similar to other menu-driven data processing 
programs, in that the user controls the 
position o f the cursor wh ich moves among a 
selection o f characters and commands. 

John Heath's program makes the cursor go 
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HELP THE 

Pneumatic input allows people with a wide range 
of disabilities to operate a computer. 

forward by increasing the pressure in the tube, 
either by squeezing the bulb or by blowing 
into the tube. The user can choose commands 
by giving a short, hard pu f f down- the tube in 
contrast to the lower steady pressure which 
makes the cursor move forwards. Because the 
pneumatic and opto-electronic parts o f the 
switch are analogue components it is possible 
for the software to sense a range o f pressures. 
Th is can be used to control the speed of the 
cursor. Negative pressure in the tube, caused 
by sucking, can be detected and used to move 
the cursor backwards. 

John Heath found factors which were 
essential for the successful operation o f the 
system. First, a significant margin must exist 
between the pressure giving fast cursor motion 
and the pressure that signals that a command 
or character is to be selected. 

Secondly, when the user relaxes, the cursor 
velocity must fall to zero immediately i f the 
user is to be able to operate the device at its 
fastest rate. Th i rd l y , the user should be able to 
adjust the response time o f the system to suit 
the speed at which he or she can react. The 
speed at which a disabled person can use the 
system may vary f rom day to day, and the 
means o f adjustment should be built into the 
software rather than designed as part o f the 
hardware. 

Keyboard aid 
The program that 17-year old Tony Higham 

wrote was designed to help handicapped 
people to program a computer in Basic. He 
said that the program was to be used w i th a 
joy-stick or some other device to make 
operation easier for a disabled person. 

When you run the program, the top-half o f 
the screen displays a set o f letters and 
commands which simulate the ordinary key-

board. Three keys control the movement o f a 
cursor. 
4 Move cursor to the left 
6 Move cursor to the right 
5 Select the letter or command beneath the 

cursor 

Pressing the key to move the cursor to the 
right w i l l transfer the cursor from the end of 
one line to the beginning o f the next. When 
you select a character by pressing key 5, the 
letter appears on the bottom line o f the screen 
and an asterisk character marks the point 
where the next character w i l l be displayed. 
The user can select any o f the keyboard 
functions, such as Return or Delete by 
positioning the cursor over the simulated 
Return or Delete keys. 

Tony Higham bui l t a shorthand command 
function into his program to increase the Basic 
wr i t ing speed. T o get into the shorthand 
command program, the user types an Escape 
character by placing the cursor over the simul-
ated Escape key. The asterisk character, which 
acts as a cursor on the bottom line of the 
screen, is replaced by S and then the keyboard 
can be used as before. When the user enters a 
single letter command, the complete Basic 
instruction is displayed on the bottom line. 

Paul Coker developed a computer program 
to help people cope w i th dyslexia. Th is is an 
inabil i ty to gain access to information and to 
transmit it effectively to other people. 
Dvslexics cannot remember accurately the 
order in which letters arc set down to form 
words due to the information about a word's 
structure being jumbled up between their eyes 
and their long-term memory. 

Using a dictionary to check spellings, due to 
the complexities of the English language, is 
not always possible. For example, words like 
Know and No. 

T o overcome the problem Paul Coker wrote 
a program which he calls a Reverse Dictionary. 
The program wi l l search for a correctly-spelt 
version o f a word entered by the user. The 
average time to f ind the right match for a word 
typed into the computer is eight seconds i f the 
first letter is correct. 

I f the first letter is wrong, the computer — A 
ZX-81 w i th 64K R A M — wi l l take up to two 
minutes to f ind the word. Paul Coker says that 
his ZX-81 program is l imited to 1,000 words 
as the tape take over six minutes to Load f rom 
cassette. A larger program could be used easily 
in a faster machine. 

Help for dyslexics 
I have not seen this program in operation, 

but the structure of the program appears to be 
divergent: more than one word might be taken 
to be a correctly-spelt version o f the incorrect 
keyboard entry. 

The single most tel l ing point in this entry, 
and part o f the reason why Paul won a special 
merit prize, is this: " M y Reverse Dictionary is 
not meant to help a dyslexic to overcome the 
disability but to allow h im or her to cope w i th 
it. The dictionary can be used in schools or 
colleges, but w i l l be most useful at home 
where the person may not be able to get help 
w i th wr i t ing from a fr iend, and in cases where 
the wr i t ing is private." 

I hope that as a result o f the competit ion 
John Heath and Tony Higham wi l l get together 

•to combine their hardware and the software. 
Forth is a more powerful control language 
than Basic, al lowing people who are handi-
capped to achieve a greater mastery of their 
environment. The health section o f the I T 82 
Committee w i l l encourage the commercial 
assessment and development of the winn ing 
entries. _J 
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COnPUTERGUIDES 
PUBLISHED BY SINCLAIR BROWNE LIMITED 

SB 

The ZX Spectrum 
Explored 
INCLUDES OVER 20 PROGRAMS 
by T i m Hartnell , 
Editor of ZX Computing Magazine 
Forward by Clive Sinclair 
In this practical guide — with p rograms 
th roughou t — Tim Har tnel l takes his readers 
f rom their first steps in p r o g r a m m i n g to haw 
the ZX Spectrum can be used as a tool at 
home, at work and for educat ion. He looks at 
the use of sound, colour and 31) graphics, 
and shows how to write p rograms in BASIC., 
as well as how to use mach ine code on the 
ZX Spectrum. 

* 

The ZX Spectrum Explored is complete with 
many programs for educat ion, business and — 
not least — pure fun! 

October 1982 approx .£5 .95 /$ l 1.65 

The 
ZX Spectrum 
Explored 
INCLUDES OVER 20 PROGRAMS 

TIM HARTNELL 
Foreword by 
CLIVE SINCLAIR 

lir-«PUTERGU!DE 

0 946195 00 5 approx . 220pp 

Distributed by 

John Wiley & Sons Limited 
Baffins Lane • Chichester • Sussex P0191UD • England 
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BASIC DICTIONARY 
This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as 

used in popular machines, enabling you to work out your own machine's equivalent. A useful 
complement to our recent series on Basic dialect translation. 

basic d i c t i ona ry B A S / C O/CT/OI 
C L G A function to calculate the base 10 

logari thm o f its argument. The argument 
must be greater than 0. On the BBC M ic ro 
this is a statement which clears the 
graphics area o f the screen and homes the 
graphics pointer to 0,0. 

CLK Th is function returns the date and 
time. An argument is usually required but 
it is a dummy playing no part in the 
function. 

CLKS A similar function to C L K . 
C L O A D A special command — which can 

also be used as a statement — found in 
Microsoft Basic. I t loads a Basic program 
f rom a cassette. I t is often followed by 
addit ional parameters ident i fy ing the 
cassette port and the program name. 

C L O A D ? A n o t h e r M i c r o s o f t Basic 
command which verifies that the program 
stored in the memory is identical to that on 
a cassette tape. I t may be followed by addi-
tional parameters identi fying the cassette 
port and the program name. 

C L O S E A statement used by many micros 
to close disc files. I f no files are specified, it 
closes all files except in BBC Basic which 
uses CLOSE # 0 to close all files. 

CLOG See CLG 
C L R Th is may be used as a statement or a 

command and is used on the Pet and Apple 
I I as an abbreviation for C L E A R . See 
CLEAR 

C L S Th is is a command or a statement 
wh ich clears the screen and homes the 
cursor without disturbing the program or 
variables. On the BBC M ic ro it only clears 
the text area o f the screen. See CLG 

C M D A command used by the Pet to control 
the I E E E device named by the argument. 

C O An abbreviation o f the C O N T statement. 
See CONT 

C O D E The Z X scries equivalent o f ASC. 
Note however that these machines do not 
use standard ASCI I Codes. See ASC. 

C O L O U R Also spelt C O L O R on American 
machines. A command and a statement 
wh ich identifies the code o f the colour 
required to be used for output. 

C O N The Apple I I abbreviation for C O N T . 
See CONT 

C O N T A command used to restart a 
program which has been halted by 
B R E A K or STOP. The program restarts 
f rom the point at which it has halted, w i th 
all variables intact. 

C O S A standard t r ig function which returns 
the cosine o f the argument. The argument 
is normallv in radians. 

C O U N T Th is is a BBC Basic function 
which returns the number o f characters 
printed since the last new line. 

C S A V E A special command — which can 
also be used as a statement — used by 
Microsof t Basic. It saves a Basic program 
on to a cassette. It must be followed by the 
program name and may also identify the 
cassette port. 

C S N G A function which changes double-
precision numbers and numeric variables 
to single precision. The double-precision 
value is not lost and can be recovered later. 

D Used to indicate double precision when 
expressing numbers in standard scientific 
notation, exponential notation. For example: 

1.23456789 D + 20 
indicates 

1.23456789 x 1020 
D . An abbreviation for D A T A . 
D A T An abbreviation for D A T A . 
D A T A A standard A N S I statement indicat-

ing that the rest o f the line contains data to 
be read bv a R E A D statement. 

D E E K A similar statement to PEEK. It 
returns the value stored at the address 
indicated but in two adjacent addresses. 

D E F F N A standard A N S I statement which 
allows the user to define his own functions. 
It can be simulated by using a subroutine 
which calculates the desired function. 

D E F D B L A statement which defines the 
variables fol lowing it as double-precision 
variables, unt i l redefined. 

D E F I N T A statement which defines the 
variables fol lowing it as integer variables, 
unt i l redefined. 

D E F S N G A statement which defines the 
variables fol lowing it as single precision 
variables, unt i l redefined. 

D E F S T E R A statement which defines the 
variables fol lowing it as string variables 
unt i l redefined. 

D E G A command which causes trigono-
metrical functions to be operated in 
degrees rather than radians. It is also used 
as a function to convert radians to degree 
on some computers, including the BBC 
Micro . 

D E L An abbreviation for the D E L E T E 
command. 

D E L E T E A command which erases speci-
fied lines from the computer's memory. 

D I M A standard A N S I statement which is 
used to specify the size and format o f an 
array variable. 

D I V A special function used by the BBC 

Mic ro which returns the integer quotient 
o f two variables, or expressions, which 
themselves need not be integers. 

D O . . . U N T I L A statement pair which 
causcs a loop o f statements fol lowing the 
Do to be implemented unt i l the loop ends 
— that is, when the condit ion fol lowing the 
Un t i l is satisfied. Control then passes to 
the statements on the fol lowing line. It can 
be faked w i th a For-To-Next loop. See 
Your Computer June 1982. 

D O K E A similar statement to P O K E but 
which places a two-byte value into adjacent 
memory locations. 

D R A W Th is statement w i l l draw a line from 
the current cursor position to a position 
specified by the co-ordinates fol lowing i t , 
using the current foreground colour. 

D R A W . . . A T Th i s statement is used in 
Apple I I Basic to draw the shape specified 
after D R A W in the position indicated after 
A T . The shape must have been previously 
defined and numbered. 

D S P A statement used in debugging. It 
causes the line number and the value o f 
variables indicated to be printed each time 
the program encounters them. 

E Used to indicate exponential notation 
(standard scientific notation) for example: 
1.01 E + 10 indicates the value 1.01 x 1010 

See also D. 
E. The Microsoft Level I Basic abbreviation 

for E D I T . 
E D I T A widely-used command to call up the 

machine's Editor so that changes can be 
made in existing Basic lines. There are 
many different Editors and each has its 
own command vocabulary. Th is command 
is used as a direct command and only very 
rarely finds a use inside a program. 

E L S E A statement used to redirect the pro-
gram operation sequence when the con-
dit ion specified for an I F - T H E N statement 
is not met. It can be mimicked by add-
itional statements, see Your Computer 
September 1982, page 64, program 2 for 
details. 

E N D The statement used to terminate execu-
tion o f the program. In some computers it 
must be the highest line-numbered state-
ment, but in others it can appear anywhere 
in the program and mult ip le E N D s are 
allowed. It differs f rom STOP in that it 
returns control to the Basic interpreter 
whereas STOP returns to the command 
mode. An A N S I standard word — See 
STOP. • 
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NEW 
ZX SPECTRUM ROULETTE 48K 

• Full colour Monte Carlo betting table on continuous 
display. 

• Betting chip placement on table. 
• Practically any bet can be placed. 
• Suitable for 4 named players. 
• Good linear simulation of peripheral wheel numbers with 

realistic slowing down. 
• Ball jumps around before settling. 
• A l l winning numbers, even money, column and dozen 

bets automatically flashed. 
• Each player informed of any wins and bank accounts 

automatically credited. 
• Sound effects. 
Tapes including full instructions for play, and postage and 
packing, obtainable for £4.95, from: — 

ZX SPECTRUM 16K COMPENDIUM 
OF CHILDREN'S GAMES 

Tired of space invaders and games that go bang, bang? 
Make a change w i t h Ludo , Snakes & Ladders, Beetle, Fox 
& Geese. No d ice to lose or coun te rs t o pick up . Hours of 
fami ly f un w i t h these o ld- fash ioned games upda ted for the 
space age. £4.95 inc. P & P 

S P E C I A L OFFER 
Bo th p rog rammes on same cassette £8.95 

DYMOND SOFTWARE, 
22, HOSPITAL ROAD, A N N A N 

DG12 5HP, 
DUMFRIESSHIRE. 

J A O V A -

ZX81 
£5.45 
inc P&P 

PROGRAMMED & BLANK 
CASSETTES DELIVERY WITHIN A WEEK 
Cassette 1 - BUSINESS M A N 
This superbly interesting program will keep everybody from the 
most discerning company director to the tea-lady's grandchildren 
entertained for hours. Test your skill in the world of commerce. 
Make board room decisions on the future of your Company, on 
profit margins, manning levels, the Stock Market, in fact all the 
wheelings and dealings of the company executive. 
A millionaire in 3 to 5 years? Or will you be calling in the receivers? 
Find out by playing BUSINESS MAN. 
Side 2 — STARS MICRO CLOCK KILLER TANK 
PICTURE PAGE AMOLL INFO 
Cassette 2 - MICRO PROFESSOR 
This program is ideal for teachers and parents. 
Following the success of cassette 1 we now have a new exciting 
and educational quiz program for 1 to 4 players to test their general 
knowledge. Each player has 5 questions randomly selected from a 
store of over 200 and these can be altered to, added to, up to 300. 
MICRO PROFESSOR takes up the entire ZX81 memory wi th the 
16K RAM pack. 
Side 2 
Devise up to 300 questions and answers of your own such as pop 
music, sport, art, science, in fact — anything at all. 

I enclose cheque/posta l order 

C in payment for : 
Cassette 1 (5.45) • 
Cassette 2 (5.45) 
Blank cassettes 
IC3.6S per pack of 5) 

C5 C10 C12 C15 
(enter no. required) 
Index Cards 
(£1.40 per pack of 20) 
(enter no. of packs required) G 
A L L prices include UK postage 
b packing 

Send your order to: 
AMOLL TECHNICAL, 56 BANKS ROAD. 
POOLE, DORSET. 
M R / M R S / M I S S 

A D D R E S S 

To I 

Signed 

Date 

Innovative ZX So f tware 
M E R C H A N T O F V E N U S ( Z X 8 1 + 16K R A M ) 
This absorbing graphics game combines the s*ill of 'Lunar lander' with the judgement of 
Stock Market". With your freighter you have the freedom of the skies above the cities 

9'KJ spaceports of Venus. Eich 3-oa of tho plane: hat to own market prices for goods 
and fuel and you must discover the most profitable routes to work. Careful tracing can 
make your fortune, but beware — upkeep of your ship is expensive and poor landings 
COuld cost you heavily in repairs. Starr trading today for only £6 95 

C R Y S T A L M A C H I N E C O D E (ZX8 1 + 16K R A M ) 
M O N I T O R A N D D I S A S S E M B L E R 
This comprehensive program tak»s ail the effort out of entering, editing, debugging and 
running your machine code Occupying less than 3J4K above RAMTOP features 
include: 

• 19 one-touch 'keyword' commands 
• A full editing system 
• High speed LOAD and SAVE 
• RUN with breakpoints 
• A Hex-to-Oeomal and Dccmal to Hex converter 
• Print. Tabulate and Copy blocks of memory 
• Display and alter CPU registers 

This essentia: aid for alt machine code users is fulJy compatible with your SASIC 
programs and comes complete with a delated instruction manual for only £8.95. 

S Y M M E T R I C A L C R Y S T A L I K G A M E S T A P E 
Simply the ultimate in IK games. For fKcker free fast action games all with on-sc/een 
scoring plus a cha'ienging puzzlc to solve: 

ASTRAVOID 

INVADERS 
BOMBER 

SUPER SLALOM 
DUNGEON QUEST 

Dodge the asteroids! Doc* with Pods to refuel. How long can 
vou Survive? 
Blast the advancing a'*<ns before they land. Fu:i screen display. 
Flatten the rocky wastes below to clear a landing strip for your 
damaged plane. Special HlSCORE 'caturc p'us full screen 
display. 
Can you beat the elusive 50 second barrier' 
Dwarves. Trolls. Dragongs. Wiiards and more! You must solve 
the hidden mysteties of the dungeon to free the imprisoned 
Princes*. 

Five great machine code programs for iust £6 95 

Send sae for our latest catalogue 
Please add £0.50 p&p and make cheques/ POs etc payable to 

CRYSTAL COMPUTING 
291-293 Station Road, Dunscroft 

DONCASTER DN74DY 

BIOPRINT 
USE YOUR ZX PRINTER 

Make ideal Christmas gifts for 
your relatives and friends who 
have everything! 

Make a gift which is not only a 
calendar, but also a Biorhythm 
chart showing their cycles for 
every day of the year, all on 
beautiful Sinclair silver paper. 

You need their birthdate, your 
ZX81, printer and BIOPRINT. 

Also for Spectrum! 
Buy BIOPRINT for £5.00 inc. 
f rom. . . 

F m 
FISHER-MARRIOTT SOFTWARE 
9c Abbey Hill, Kenilworth. CV81LW 
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RESPONSE FRAME 
Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 
TV GRAPHICS 
• I own a ZX-80 and a ZX-81 
which both work fine on a 14 in. 
black-and-whitc TV, but when I 
try them out on a remote control 
colour TV the picture is very 
grey and the graphics arc 
unclear. Altering contrast and 
brightness brings little improve-
ment. I am thinking of buying an 
Atari or Dragon with colour and 
sound, but I am reluctant to do 
so in case I cannot obtain a 
decent picture. Is the problem 
with Sinclair's machines, or the 
TV? 

L Adrian, 
Wallasey, Merseyside. 

THE MOST likely problem is the ZX 
computers. Many do not produce an 
ideal picture on a colour television, 
although they work perfectly linked 
with a black and white set. To some 
extent the problem exists with all 
microcomputers. For example, my 
BBC Microcomputer works perfectly 
on my TV, but extremely poorly on 
a friend's set. You should not have 
problems with Atari or Dragon; 
there have been no reports regarding 
tclcvision-matching problems. Why 
not ask i f you can have a demon-
stration of the computer on your 
own television? 

POKE PROBLEM 
• I am the lucky owner of a 
Spectrum, but one problem 
causes me headaches. The dis-
play file, as you know, is a little 
weird. When trying to Poke 
characters to the screen I 
become lost. 

Richard Baldwin, 
Hare/icld Road, Maidenhead. 

THERE is NO simple answer. Why 
not stick with the Screens and Print 
At commands which do the job in a 
more simple manner? 

COUNT THE DAYS 
• In your September Response 
Frame, Derek Chadwick asked 
for a routine for counting the 
days between specific dates. iMy 
subroutine does the job in three 
lines, most of the work being 
done by line 9530: 
9500 REM DAY NUM8ER ROUTINE 
9510 LET M - VAL AS (4 TO 5) 
9520 LET Y-VAL AS <7 TC ) 
9530 LET DAYNO = VAL A$ ( TO 2) + 

INT «Y 1981) '365.3)+ (1 AND 
(M > = 3 AND Y/4 = INT 
(Y/4))) + (31 AND M =2) + (59 
AND M = 3) + (90 AND M = 4) + 
(120 AND M = 5) + (151 AND 
M = 6) + (181 AND M-7 ) + (212 
AND M =8) + (243 AND M = 9) + 

(273 AND M = 10) + (304 AND 
M - 11) + (334 AND M = 12) 

9540 RETURN 
Line 9510 assigns the month 
number to variable M, line 9520 
assigns the year number to Y. 
Line 9530 calculates the day 
number , using the first of 
January 1981 as a base, and 
allows for such things as leap 
years. The date must be entered 
as a string, AS, in the form 
01.07.1982. I have found the 
routine useful in two ways. First, 
it can be used prior to sorting 
arrays into date order. Second, 
it can be used for Mr Chadwick's 
application. I have used it to 
calculate interest accumulated 
between two dates. 

Gordon Clarke, 
Ruislip, Middlesex. 

T H A N K S VERY M U C H f o r y o u r 
routine, Gordon. It is certainly 
compact, and looks fairly robust. 

JOIN THE CLUB 
• I won a Vic-20 which I intend 
to expand to its full potential. 
However, I am having trouble 
finding out about peripherals. I 
am also interested in business 
software for the Vic. Where can I 
get some information on avail-
able products? 5 JCnye, 

Kids Grove, 
Stoke on Trent, Staffordshire. 

C O M M O D O R E HAVE r e c e n t l y 
organised Vicsoft, their own club for 
Vic users. It supplies information on 
a mfinber of products and services, 
along with members' discounts. You 
can get details and a catalogue, by 
writing to Vicsoft, 818 Leigh Road, 
Trading Estate, Slough, Berkshire. 

A GOOD READ 
• I have a Vic-20 which I 
received at the beginning of the 
year. I have learned some Basic 
from Introduction to Basic 1, but 
now I feel I have come to a stop 
in my programming. Please 
could you advise mc. 

David Murray, 
Chelmsford, Essex. 

ONE BOOK I would recommend is the 
Vic-20 Programmer's Reference Guide, 
published by Howard Sams, for 
£12.50. Other books on the Vic 
include my own Getting Acquainted 
with your Vic-20, which is a first-time 
users' guide to programming, and 
the games book Symphony for a 
Melancholy Computer. Mark Ram-
shaw's book Zap! Pow! Boom! which 
has 30 arcade games for the Vic-20 
may prove of interest. The Vic 

Revealed, by Nick Hampshire, has 
been very popular. You can get it 
from your Vic dealer, or by mail. 

V IC VOICE 
• I am a Vic-20 owner, and 
recently purchased a voice syn-
thesiser. The notes on how to 
actually make it work using 
Read and Data statements are 
brief to say the least, but I have 
managed to incorporate it into 
many programs successfully. 
What I have been trying to do is 
allocate words or short phrases 
to certain keys, but either all the 
Data statements are read at 
once, or the first statement is 
read, no matter which key is 
pressed. 

John Nicholls, 
Kingsley, Northampton. 

M I C R O S O F T BASIC i n c l u d e s t h e 
facilities of a selective Restore, 
which effectively acts as a pointer 
within lines of Data statements. 
What you need to do is incorporate 
the relevant Data statements for one 
word or phrase in only one line of 
Data. Then, to get just that line (if it 
was, say, line 2700) your key press 
will have to select a line saying 
Restore 2700 just before you Read. 
This should solve the problem. I f 
you want it to stop Reading at a 
certain point, put a dummy value — 
like 999 — in the Data statement, 
which the Vic can use as a stop 
indicator. 

ROUTINE ENQUIRY 
• Having bought a ZX-81 to 
increase my knowledge of com-
puters, I soon mastered its 
Basic. I then decided to branch 
out into machine code using 
Toni Baker's Mastering Machine 
Code on Your ZX-81 and have 
since then sold my ZX-81 and 
bought a Spectrum. I have made 
enquiries at various computer 
stores and have found out that 
both computers use the same 
machine code. What I would like 
to know is whether there are any 
books which give the addresses 
of the useful subroutines in the 
Spectrum ROM. 

Zarek Langridge, 
Whaddon, Hertfordshire. 

To MY KNOWLEDGE, such books do 
not yet exist. However, Melbourne 
House has a book planned by Ian 
Logan which discusses, among many 
other things, useful address of sub-
routines. Hilderbay has a booklet on 
making the most of the Spectrum 
ROM and I have received very-
favourable reports about this. 

LIST LOOK 
• I have owned a ZX-81 for 
about a year now, and Your 
Computer has proved an invalu-
able source of information and 
inspiration for me. However, I 
have found several program list-
ings difficult to read. One 

example is the Landscape pro-
gram by Gary Ownes in the 
September issue. It is very 
difficult to discern the difference 
between some of the numbers 
and letters, particularly 6, 8 and 
B in one of the strings. Also, I 
found the graphic characters in 
the Othello program in the June 
issue almost unreadable. Is 
there no better way of printing 
the listings, and if not, could a 
system of checking be intro-
duced to ensure that at the final 
printing stages of the magazine, 
the listings can still be read? 

Frank Warnes, 
King's Lynn, Norfolk. 

I AM GLAD that the magazine is 
proving a useful asset for your com-
puting. The listing of programs is a 
constant problem for all computer 
magazines. It seems there are only 
two things that can be done. Either 
the listings can be reset, as the other 
material in the magazine is, and then 
printed, or a direct copy of the print-
out can be used. I f the listing is set, 
it seems that no matter how well the 
proofs are read, errors will creep in. 
Using a direct printout produces the 
problems of legibility you mentioned. 
On balance, it seems better to use 
direct listings. 

DRAGON SECRET 
• After having used a ZX-81 
computer for over 12 months, I 
would now like to buy myself a 
micro. I read with some interest 
about the Dragon 32 in Your 
Computer but having sent for 
the brochure, I feel some vital 
information has been left out: 
• What is the speed of its Basic 
interpreter compared with the Vic-20. 
and is the 6809E processor superior to 
the 6502 as Dragon claims it to be' 
• How many colours may appear on 
the screen at any one time? 
• Does it have a white-noise generator 
and normal tone generators, and can 
they work independently of the screen 
so that on-screen action is not halted 
while the sound effects are in 
operation? 

Peter Amfield 
Stockport, Cheshire 

I DO NOT have the results of any 
benchmarks on the Dragon. The 
6809E is a more modern chip than 
the 6502 which suggests it bears the 
fruit of later development. The 
number of colours you can use at any-
time falls as the resolution increases. 
You can use only two colours at once 
in the highest mode, but they are 
point by point colours, not grid 
colours as on the Spectrum. There is 
only a single channel for sound, and 
it is music, not white noise. I f you 
want to get a good idea of what a 
Dragon looks like in action, go to a 
Tandy store and play with the Color 
Computer. It seems to me to have 
been built around the same extended 
colour Basic ROM written by the 
American company Microsoft, and 
in many respects could almost be 
described as the same machine — as 
in fact the Binatone computer pro-
mises to be. 
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PACK 2 

AOOOHSm 

The Acorn Atom From £iis plus vat. 
Personal Comput ing-Ins t ruct iona l 
and Fun 

To get the best out of personal 
computing you need two things -
hardware that is powerful and reliable 
-sof tware that uses the hardware to 
the full. The Atom range is just that. 
The A t o m - t r i e d and tested 

The Atom was designed to last-
inside and out. Outside a rugged, high 
impact case with a proper keyboard. 
Tested to withstand children as well as 
adults. Inside a powerful operating 
system that will never be bettered. 
It is available in several versions so you 
can choose what you want. And there 
is an enormous range of additional 
boards that fit inside the casing-start 
where you like - add more power, 
more versatility when you need it. 

The Accessories - something for 
everyone 

Diskpacks, printers, monitors, 
plug-in ROM's, manuals, other 
languages, arcade-type games, 
business and household software. 
Whatever you want to do - teach your 
children, run your business-you can't 
do better than choose the Atom range. 
Available Nationwide 

Not just mail order, the Atom 
range can be bought through a national 
dealer network they will help and 
advise you. And in the unlikely event of 
breakdown they will be there. Like our 

equipment Acorn Computers are 
here to last 

Acorn Computers Limited. 
Fulbourn Road. Cherry 
Hinton, Cambridge CB14jN 
Tel (0223) 245200. 

- ^ C O R N 

COMPUTER 

FREE Catalogue 
For full details of the 
complete range and 
a list of dealers just 
fill in the coupon 
or write to us. 

To Acorn Computers Ltd. 
Fulbatim Road. Ohony Htnwr. 
Cambridge CBl 4|N To! (0223) 2452C< 
Pi' -ase rush • 
A?:>m range 

cr>mpleJo lis- of the 

| NAmo 

j Address 

| NAmo 

j Address 
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FINGERTIPS. 
Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is writ ten and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 
A SOLUTION TO ( h e B i r t h d a y s 
problem set in the September Finger-
tips column was sent in by Alan 
Stevens of Derby. This program for 
the Texas TI-59 gives the probab-
ility, Pr, that in a group of r people 
at least two of them have birthdays 
on the same day of the year by: 

Pr = 1 N! 
(N-r)!Nx 

where N = 365, ignoring leap years. 
This can be rewritten as: 

«' (l-k/N) = 1-Pr 
k = o 

where Pi indicates "product o f ' . 
For a particular Pr the program 

below calculates the above product 
for successively increasing values of 
r, which is in-STOre 00, until the 
product equals- 1-Pr, or rather until 
the product is just less than 1-Pr . 

Address 
000 
001 
002 
003" 
005 
006 
009 
010 
011 
013 
016 
018 

Key 
< 

RCL 00 

365 
) 
x 
2nd Op 20 
2nd x>t 000 
RCL 00 
R/S 

1 Pr 

Display 
0 
0 
0 

Before running ensure that STOre 
00 is zeroed, and enter the value of 
1-Pr in the t register. 

Enter Press 
2nd CMs 
x £ t 
RST 
R/S r 

For Pr=0 .6 we find r = 27 people. 
One may quibble that the x>i at 

address 013 should strictly be x>t, 
but this is not available on the TI-59. 
This may be overcome by using 
negative rather than posit ive 
numbers and INV 2nd x>t (= x<t), 
which requires three extra steps ir. 
the program. However, the likeli-
hood of getting exact equality is so 
remote that there seems little point 
in doing it. 

As well as this Birthdays solution, 
Alan Stevens has sent us Undercut, a 
calculator game based on a number 
game invented by Douglas R Hof-
stadter. It is for two players: here, 
the calculator is one player. Each 
guesses a number from one to five. If 
the two numbers differ by one, the 
player with the smaller number 
increases his score by the sum of the 
two numbers, the other player's 
score being unaltered. If the two 
numbers do not differ by exactly one 
each player increases his score by the 
number he or it guessed. 

Thus, guessing a five will increase 

Alan Stevens' Undercut. 

ADDRESS" KEY 

000 2NB X=T 012 
003 RCL 11 
005 SUM 13 
007 RCL 12 
009 SUM 14 
011 INV SBR 
012 RCL 10 
014 2NB 024 
017 13 
019 STO 06 
021 GT0 028 
024 14 
026 STO 06 
028 , N 
029" RCL 11 
331 + 
032 RCL 12 
034 > 
035 SUM 2ND INB 
037 INV SBR 
038 2ND LBL r! 
040 2ND 1X1 
041 2ND INT 
042 STO 12 
044 2ND X=T 102 
047 - ' 

048 i-o 
049 = 

050 2ND X>T 102 
053 2ND OP 20 
955 2ND PGM 15 
057 SBR 2NB D.MS 
059 STO 11 
061 CLR 
062 STO 06 
064 2ND OP 26 
066 < 
067 RCL 11 
069 -

978 
072 
373 
076 
078 
080 
381 
082 
084 
085 
087 
088 
38* 
90 
091 
094 
995 
097 
098 
100 
101 
102 
104 
105 
106 
108 
110 
114 
116 
120 
122 
126 
128 
132 
134 
135 
137 
138 
140 
142 
144 

RCL 2ND IND 06 
) 
2NB X>7 064 
RCL 06 
3T0 11 
2NB PAUSE 

RCL 12 

ST0 10 
2ND IX r 

1 

SBR 000 
( 
RCL 14 

RCL 13 
> 
R/S 
1 + / -

R/S 
2ND LBL E 
3T0 09 
. 152 
STO 01 
.545 
STO 02 
.742 
STO 03 
.985 
STO 04 
1 
STO OS 
CLR 
STO 00 
STO 13 
STO 14 
R/S 

your score significantly — unless 
your opponent guesses a four. Guess 
a one and you cannot be undercut — 
but your opponent might guess more 
than two and hence score more 
heavily than you. Can you outguess 
the calculator over a series of trials? 
Needless to say, the calculator 
doesn't cheat. 

Initialise the program by entering 
any number to be used as a seed for 
the random number generator, and 
press E. Then enter your guess — an 
integer in the range one to five and 
press A. Repeat the last operation 
for as long as you want to play the 
game. After each of your guesses the 
calculator guesses a number which it 
displays for about half a second. It 
then calculates and updates both its 
own and your score and displays the 
cumulative difference. If the result is 
positive you are ahead, if negative 
the calculator is ahead that is, it 
displays "player cumulative score — 
calculator cumulative score". 

T h e program turns negative 
guesses into positive ones, and takes 
the integer part of a non-integer 
guess. Other guesses outside the 
range one to five are rewarded by a 
flashing one — press CLR to 
continue. 

The number of trials is not used 
by the program, but is recorded and 
may be found by pressing RCL 00. 

The program uses the random 
number generator of the TI-59's 
master module. This puts the calcul-
ator in a fixed format state, so if the 
program is to be recorded on mag-
netic card, INV 2nd Fix should be 
pressed first. 

Concerning Roy Sirl's TI-57 
Probability Program, September, 
1982, A M Simpson of Perth sent us 
the following table of timings 
achieved on his TI-58, using the two 
examples in the article: 

LOCS EX 1 EX 2 
A 92 140 145 
8 63 43 50 
C 75 15 8 
D 80 12 6 

Time in seconds 
A is Sirl's program adapted for 

TI-58; B is Sirl's algorithm via 
library program 16; C is Simpson's 
program, user-defined labels version 
and D is as C but using absolute 
addresses. 

An example of the latter is printed 
here, with some background notes, 
including proof of equivalence to 
Roy Sirl's algorithm. 

As you can see from C above, A M 
Simpson's program should be easily 
adapted to run on a TI-57; it is for 
this reason that the four parameters 

n^forv contents: 

STOr* Contents nunbe-r ol trials ©! .352 02 -S«3 83 •742 
.995 35 1 

06 irxiioator uicd by-rartck*. nu*rt>cr jmcrjtcf &8 » - » » as 10 r> layer m. - calculator no. Sj calculator 
22 *>lav»r'j r<vj»b«r J3 calculator'* curolativ^ *cora w 's cuwuUtiv* score 

required by it still need to be entered 
outside the program. 

TI-58/59 users, on the other hand, 
might find it easier to use user-
defined labels to control entry of the 
parameters, and they should have no 
difficulty in developing A M 
Simpson's program into an auto-
matic probability table generator. 

Here are the background notes on 
A M Simpson's program. The 
algorithm used was: 

(n-r) ( a"u ) .a ( u ) .r (u» 
P(r) = 

u! . n (a) 

where: 
x<Y> = x(x 1} . . . to y terms 

The proof of equivalence to Roy 
Sirl's algorithm is set out as follows, 
expressing 1 in factorials: 

a' b! r! (n-r)! 
P(r) = 

u! v! n! (a-u>! (b v)l 
where: 

b = n-a; v = r-u 
Sirl's algorithm, using capitals to 

minimise confusion, is: 

CA x CB 

(A,B,M,N) = 
M N-M 

where: 
N 

XI 
r X _ 

Y " 
YHX-YM 

fcontinued on next page) 

Below: A M Simpson's probability 
listing. 

KEV LOC CODE 

2ND CP 800 29 
RCL 001 4 3 
3 002 83 
- 003 75 
RCL 004 43 
4 0 0 5 84 
— 006 95 
2ND X=T 0 0 7 67 
0 003 8 0 
4 2 083 42 
STO 0 1 0 42 
35 8 1 1 0 5 
1 012 01 
X T 813 32 
RCL 014 4 3 
1 815 81 
- 816 75 
RCL 817 4 3 
2 018 82 
= 019 95 
SBR 0 2 0 71 
8 821 3 0 
64 8 2 2 64 
RCL 823 43 
4 824 84 
STO 025 42 
5 826 35 
SBR 027 71 
8 828 08 
64 029 64 
RCL 0 3 0 4 3 
4 031 04 
STO 032 42 
5 033 05 
RCL 0 3 4 4 3 
3 335 03 
SBR 336 71 
0 037 30 
6 4 0 3 3 64 

<listing continued on next page). 
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FINGERTIPS. 
(continued from previous page) 

Expressing the above in factorials: 
Al B! N! (S-N>! 

P(A,B.M,N) = 
M! L! SI (A-M)l (B-LH 

where: 
S = A + B; L = N-M 

Therefore, the second and fourth 
equations are equal, as corres-
ponding factors are identical: 
Fourth Second 

s n The universal set; 
( = a + b) 

N r The sample size; 
( = u + v) 

A a No in n of required 
class; 

B b n-a; 
M u No in r to be of 

required class; 
L V r-u 

M J Robertson's program is for a 
Casio FX-602P and MP-10. It is 
designed to produce a sketch of a 
mathematical function. 

To execute the program, the 
function required must first be 
keyed into PI using Mode2. Then 
revert back to Model and press P0. 
The program halts and asks for "x 
max". This is entered using EXE. 
The program then asks for "x min" 
and a similar procedure is adopted. 

The program then asks for the Y 
Scale, the number of lines of output 
from the printer that you wish the 

(listing continued from previous page) 

GTO 0 3 3 6 1 
0 0 4 0 0 0 
4 4 0 4 1 44 
1 0 4 2 0 1 
X T 0 4 3 3 2 
RCL 0 4 4 4 3 
3 0 4 5 0 3 
STO 0 4 6 4 2 
5 0 4 7 05 
RCL 0 4 8 4 3 
1 0 4 9 0 1 
SBR 0 5 0 7 1 
0 0 5 1 0 0 
6 4 0 5 2 6 4 

-RCL 0 5 3 4 3 
4 0 5 4 0 4 
STO 0 5 5 42 
5 0 5 6 05 
RCL 0 5 7 4 3 
2 0 5 8 0 2 
SBR 0 5 9 7 1 
0 0 6 0 00 
6 4 0 6 1 64 
X T 0 6 2 3 2 
R / S 0 6 3 9 1 
STO 0 6 4 4 2 
0 0 6 5 0 0 
X ~ T 0 6 6 3 2 
1/X 0 6 7 35 
X 0 6 8 65 
RCL 0 6 9 4 3 
0 0 7 0 0 0 
2ND OP 0 7 1 6 9 
3 9 0 7 2 3 0 
2ND BSZ 0 7 3 9 7 
5 0 7 4 0 5 
0 0 7 5 0 0 
6 8 0 7 6 6 8 
= 0 7 7 95 
X 0 7 8 3 2 
INV SBR 0 7 9 9 2 

TO RUN r STO 0 2 
•3. STO 0 3 

P r e s s RST u STO 0 4 
n STO 0 1 R/S 

graph sketch to take up. Enter the 
appropriate value and press EXE. 
The calculator then responds with 
"points". 

There are two options with this 
prompt, EXE or O EXE. Entering 
O EXE will produce a list of co-
ordinates of the points to be plotted 
(the first pair of digits arc for the far 
left column of the printer, and the 
last pair for the far right of the 
printer output). Pressing EXE only 
leads to the calculation of the co-
ordinates: they are not printed. 
When all the points have been cal-
culated the calculator responds with 
Ymax. This facility allows the break-
ing up of a curve into several parts. 

I f the maximum value of the part 
of the curve you want is known, by 
differentiation, entered, and EXE 
pressed then that value wil l be used. 
Hence i f you divide a curve up into 
equal pans in relation to the x axis, 
then you can enter these one by one 

and the Y scale wi l l be the same for 
all of them. This enables a long, or 
more accurate, curve to be produced 
since the resulting output can be 
linked side by side, each with the 
same scale. 

However, i f you just wish for a 
single curve to be produced, just 
pressing EXE after the Ymax 
prompt wil l result in the calculator 
automaticaly taking the maximum 
value it has just calculated and using 
that to determine the scale. Having 
entered the appropriate response to 
Ymax, the calculator wi l l then set 
about plotting the graph as desired. 

Mode .40 must be used. This 
allows only nine steps for PI , how-
ever i f a larger function is required 
some of the alpha comments can be 
temporarily deleted. 

The fol lowing programs by 
T Briggs were designed for the 
ambitious occasional punter aiming 
for big returns. Program P0 provides 

M J Robertson's mathematical function stretcher. 

rftfitt LIST RinlS 60105 60T03 
3S2f.tm nii x-i IK: KM Hir.F 8WW 

FILE : i m im LBIS LBLl 
PSIS !Ht> Ksr.ee 1 K+88 

... f j RU H'.rf 1896 - 48 • x«9 S0T62 
» KP r? f.m ziF HinlJ 60TS6 LBU 
9 Sfr y? !:nEf •618 «:nf 60T05 
-X wr* LELS 
HL" RIB? HinlS I9F xis eore? 

f L8W 65&?6 
»»» fi 1 *28 LSI? »»» fi 

tin" *m - 48 = r-l 6S5P5 it r.m 
H:n!r Nirt28 SOTO! IKI5 r-9 5CT0? LBL? 

«; : T 60T02 1 IW3 &DI0? IFIF. K 4-3? 
K8W 13L5 LBL? : m 0 c O •••245S:?PS m - « ; ? = 

i'i ?-ir.i5 63191 
6SS?2 IRIS »»* Pi cC'T-X 
2! ttGtt *t an IF Jin LBL-
'( SctI* HLT Binlt FIX* * •••tilsHfS •••EISSIM 
HIT - '. = C.IFTIS *Y an: I" 

FS 'Points SS8P9 P2 FS 
HIT 5is!8 mt f w * Jfir - S'3F = t n?!5 a r* 
L6L? °Y TIE: 1' = Bin8J 

* = m laei ntt = 
HinC6 SinlF c n -X - 4" 
; ssew P5 
tPM - 4< = x=i ffill airf 28 Kinii ?•« = 
£010! mt RiftlF Hitf : i r 

6)109 23 lirig 
LBL! 6S£?2 1» mi sOTOJ •••Kjsws 
iv HinSc 3 E>? 99 KIRVF LI * » 
L812 LclS \Si2 
•» «08 8to8! m ma * m\ - ! vec iril iftvEXE 
SJcfl FI» ]K> H1188 xiF EH8 - 43 = X--8 

F0» 337 STEPS 65 SET F2 
5 FRT CSR 4 5 " - * * Y •78 IF P)8 THEN 85 

fiHKEES**-":VfiC 88 FRT 1 0 S E " J P * - 1 
18 IHP w ST f lKE" ,R , " '.GOTO 9B 

HO.Of HORSES",X .85 PRT n H I H D ; P 
I'M 98 PRT "COLLECT";? 

28 IF X=6>X=58 + (2* f i ) :V f lC iBOT 
21 IF X=5;X=27 0 18 
22 IF K=4;X=12 P U 151 STEPS 
23 IF X=»'X=5 18 PRT "f iULTIPLE B 
38 Z=X- l : pR T Z ; n B ETS":yf iC 

ETS"J 28 INP " S T f i K E ' i f l , " 
35 FOR H=1 TO Y HO.OF HORSES",I 
48 INP " 0 B D S , L H > ;C=fl 

j H R ( 6 ) " j f ) ( N ) : f i ( 38 FOR N=1 TO I 
H ) = f l ( H ) + l 48 IHP "ODDS"jB 

45 HEXT K 58 C=C*B+C 
58 0 = ( f l i * a 2 + f l l + f i 2 + 68 HEXT N 

1)*(R3*f t4+f t3+R4 65 SET F2 
+ I ) * ( f t 5 * f l 6+ f i 5+ f t 78 D=D+C-fi'«PRT "CO 
6+1) L L E O T " ; C J " H I H " » 

68 X=X*fi l+fi2+f)3+R4 C-f l 
• f i M 6 ! P = f l * ( 0 - X 86 FRT "TOTfiL HOK" 
) SD'GOTO 28 

Horse-racing programs by T Briggs. 

a quick and accurate calculation of 
Yankee bets in which all combina-
tions of two or more horses are 
covered. The stake is entered first, 
followed by the number of horses to 
be covered. The display then shows 
the number of bets involved. 

When the results are known, the 
odds of each winner are entered. 
Non-runners are entered as 0, losers 
as -1 . After the final entry is made, 
the profit or loss is displayed 
followed by the amount to be 
collected from the bookie, including 
stakes. 

Program PI is designed for calcu-
lation of straightforward multiple 
bets, doubles, trebles and unlimited 
accumulators. As in the previous 
program, the stake and number of 
horses are entered. Results are keyed 
in, after which nett and gross returns 
are displayed, followed by the 
cumulative total of winnings i f more 
than one bet is made. [ J 

Example of Y= x2 with co-ordinates 
displayed. 

X saxJ 1? 
it _ t 
T — I f i ~ i 

X Sin; - 1 9 Y = - 1 

X = - 1 9 X = 3 
Y = - 3 6 1 Y = - 9 

i = -

•17 
•289 

1 5 
2 2 5 

X 
s: 
I 

i : 
f. 

5 

- 2 5 

7 - 4 9 

X = - 1 3 X = 9 
t = - 1 6 9 Y = - 8 1 

v = -
11 
121 

•9 
= - 8 1 

M 

K - -7 
4 9 

If 
ft 
I X 
I 

V 
n 

1 

y I s 

11 
= - 1 2 1 

= 1 3 
= - 1 6 9 

Y = 
1 5 
- 2 2 5 

t * r* 11 K = - 5 h 
V - V 
i - I J I 

1 7 

X 
Y 

. 7 ti X 
= - 9 

= 19 
= - 3 6 1 

V = 11 
- i 

i V s a r 
11 
T = - 1 i i s i n 

- 3 6 1 V r j JL 
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TI-99/4A * VIC 16K * ATARI 400/800 * SHARP 
MZ-80K/A/B * BBC MICRO * SINCLAIR SPECTRUM 

Functional cassette software by Dale Hubbard 
Buy 2 at £19.95 - take 1 at £5.95 

DATABASE 
The program that everyone needs. Facilities include sort, search, list, 
delete, change, totals, save file, one print if required, etc, etc. Can be 
used in place of any card index application. £19.95 

STOCK CONTROL 
All the necessary for keeping a control of stock. Routines include stock 
set up, user reference no., minimum stock level, financial summary, line 
print records, quick stock summary, add stock, delete/change record, 
and more. £19.95 

MAILING LIST 
A superb dedicated database to allow for manipulation of names b 
addresses & other data, with selective printing to line printer. Features 
include the facility to find a name or detail when only part of that 
detail is known. Will print labels in a variety of user-specified formats. £19.95 

DECISION MAKER 
A serious program that enables the computer to make a sound decision 
for you based on various criteria. If you want to buy a car, hi-fi, house, 
etc., or you don't know which woman to marry then you need this 
one. £5.95 

INVOICES AND STATEMENTS 
Ideal for the small business. A complete suite of programs together 
with generated customer file for producing crisp and efficient business 
invoices and monthly statements on your line printer. All calculations 
including VAT automatic and provision for your own messages on the 
form produced. "Not Spectrum £19.95 

RUBIK SOLVER 
It's not our policy to offer games but we make an exception here for a 
program to solve the cube from ANY position. Shorthand notation 
makes learning the solution by heart possible for most active brains. £12.95 

THE CATALOGUER 
This dedicated database is ideal for use in any situation where a 
catalogue could be utilised. E.g. stamp collection, coins, photos, slides, 
books, records etc. £19.95 

COMMERCIAL ACCOUNTS 
A gem of a program, all for cassette, with the 
following features: 

Daily Journal 
Credit Sales 
Cash Sales 
Credit Purchases 
Purchases - other 

Sales Ledger 
Purchase Ledger 
Bank Account 
Year to Date Summary 

A fully interactive program suitable for all businesses. 
Files can be saved and loaded and totals from one 
file carried forward to another on cassette. 
Particularly useful from a cash flow point of view, 
with an immediate accessibility to totals for debtors 
and creditors. Bank totally supported with entries for 
cheque numbers, credits and, of course, running 
balance. £19.95 

HOME ACCOUNTS £19.95 

Runs a complete home finance package for you with 
every facility necessary for keeping a track of regular 
and other expenses, bank account, mortgage, H.P. etc 
etc etc!! You'll wonder how you ever managed 
without it. 

CHOPIN - LES ETUDES 
Six beautiful studies from Opus 10 and 25 performed 
for you live by Mr. Computer. Spellbinding!!! 
'Not Spectrum £5.95 

MOTOR ACCOUNTANT 
Find out exactly what the car is costing you and keep 
a data file with all your expenses therein! £5.95 

RECIPE FILE 
Let all those computer widows have a bash! The 
wives will realy enjoy the fun of this program 
designed to keep all her recipes. Will even suggest a 
menu for the day/week! Excellent value. £19.95 

All programs supplied with exhaustive documentation. 

Send cheque or P.O. or Cash (registered) or Credit Card no. to: 

Gemini Marketing Ltd 
DEPT. YCiO 9 SALTERTON ROAD, EXMOUTH, DEVON EX8 2BR. 

Or telephone us with your credit card order on (03952) 5832 
All orders despatch by return - no waiting. 
All prices include VAT and post & packing except Hardware. 
Full range of Sharp peripherals available - please 'phone for quotations. 
Please state machine type and memory size when ordering software. 

Access Welcome 
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S P E C T R U M G A M E S 
AIRPORT This could be 
a nightmare1 A$« 
member of the airport 
groundstaft your task is to 
assist m the successful 
landing of an aircraft but 
beware. there are many 
obstacles in your path • 

ALIEN Search for the 
alien hiding in the maze of 
air ducts on the spacecraft 
Your only weapon is a 
llamethrower, so 
progress carcfuliy as 
success relios on your 
skill and judgement. 

16K programmes o n cassette 

CRABS Collect points as 
you proceed through the 
maze but beware, the 
crabs wil l be hunting you. 

Full animated instructions included with each game 

ON ONE CASSETTE FOR ONL Y €4.95 

BATTLESHIPS & CRUISERS 16K - ZX81 
First computer version of this popular 
game of strategy and tactics. Both 
grids on view together. Establish the 
posit ion of your fleet then locate and 

destroy the computer 's fleet Visual 
display shows hits and misses made 
and gives running score, 

ONL Y £4.95 ($9.90) 

22 excit ing MACHINE CODE GRAPHICS TOOLKIT 
routines that give you control over your screen as never before! 
(ZX81 16K RAM ONLY) 
Draw/Undraw 
Foreground On/Of f 
Border/Unborder 
Fill screen 
Reverse screen 

Scrol l Facilities Onscreen/Offscreen 
- UPSCROLL, Background On/Of f 
D O W N S C R O L L . Search and replace 
RIGHTSCROLL. Square draw 

Print posit ion controls 
UP. DOWN. LEFT. 

RIGHT 
Editprint - moves next 
PRINT posit ion to first LEFTSCROLL. 
edit line. 

All these routines are in machine code for SUPER-FAST response' GRAPHICS 
TOOLKIT uses only 2K of your R A M and that includes space to load the 
programmer's TOOLKIT described below — — — — — — — 

An ESSENTIAL addition to your 16K RAM 2X81 
TOOLKIT Provides the fo l lowing addit ional facilities 
Renumber - including 
GOTO's 
and G O S U B s 
Search and list 
Search and replace 
Free space 

Hyper graphics mode 
Fillscreen 
Reverse screen 
Tape wait 
Al l these routines are 
wr i t ten in machine 

code and together take 
up only I K of your 
precious R A M • an 
incredible 
achievement!! 

FOR 16K - ONL Y £4.95 ($9.90) 

I6K S P E C T R U M + 
W e did it f o : the ZX81 we 've now 
done it for the ZX SPECTRUM! 
A d d on memory at an amazingly low 
price. Increase your 16K to a massive 
48K wi th the 

32K R A M BOARD 
Using fewer components on a high 
quality double sided board to give 
you top performance, reliability and 
economy. 
You can carry on wr i t ing larger 
programmes in sections ready to 

£42.50 = 
48K S P E C T R U M 

O N L Y 
MERGE when your extra 32K R A M 
BOARD arrives w i th in 21 days. 
Installation is simple - the entire 
f i t t ing is completed in just a few 
minutes (wi th the aid of a screwdriver 

NO SOLDERING!) 

% 
(32K RAM Board) PLEASE CONTACT US BEFORE ORDERING 

As reviewed in 'ZX Computing' August/Sept '82 

ECONO TECH 16K R A M PACK 
W e believe the Econo No frills - just a reliable 
Tech is the lowest and economical way to 
priccd 16K RAM expand your ZX81. 
avi,,,able- ONLY £20.95 C$3935) 'WBmggjj* 

With advances in microtechnology we are now able to offer the 
K 2 A I U I D A O I f ZX81. yet having external dimensions U t l \ n H I V I i M W r l \ n o |3 fge r l h a n l h e 16K ram. 

Same quality as the 16K R A M below 
but giving massive memory to your u/vl r lo^.^o i&.xot 

-4s reviewed in 'Your Computer' March 82 

16K R A M PACK 
Quite simply the best 
available plus FREE 
'Alien Attack ' (7K 
M / c o d e ; on cassette 
value C5.75 ($11.00) 

Fully built, tested and 
guaranteed. 
Uses existing power 
supply (Min. 600 m.a.) 

Compatible w i th 
printer 
No wobble problems 
Gold plated edge 
connector for perfect 
contact w i th your ZX81 
Normally despatched 
wi th in 10 days of 
receipt of your order. ONL Y £26.50 ($49.95) 

_ _ ^ Al l prices are fully inclusive of post and packing. 
OVERSEAS CUSTOMERS PLEASE NOTE: ALI. PRICES ARE APPLICABLE FOR EXPORT. INCLUDING AIRMAIL POSTAGE. PAYMENT MAY BE MADE IN STERLING 

AVAILA8LE AT YOUR BANK) OR YOUR OWN U S.S CHEQUE. MADE PAYABLE TO JRS SOFTWARE- OESPATC1- NORMALLY 7 DAYS FROM RECEIPT O t y ^ . 

f I 
f 
' k I 

a 
0 

r f # 

/ A 
i / _ 

19 WAYS IDE AVENUE, WORTHING, SUSSEX . BN13 3 J U Telephone: (0903) 65691 

The Quest (48K-Spectrum only) 

(One of the most exciting adventure 
games currently available). Fight your 
way into the depths of the complex in 
your Quest for the Holy Grail. Discover 
Gold and Precious stones, buy weapons 
and Magic wares from a trader. Battle 
wi th one of the many Monsters. Up to 
1500 locations may be searched in the 
course of a game. Full sound effects and 
save game facil i ty. - Only £5.00 

Starfighter {16K-Spectrum only) 

All action, full-colour, graphic machine-
code, Space-battle wi th devastating 
explosions. On screen scoring and high 
score kept. The longer you survive the 
more dif f icul t it becomes. - Only £5.00 

From Scotland's Capital comes quality software for the 

'ZX Spectrum and VIC 20 I 
Orb (48K—Spectrum ; 1 6 K - V I C 20) 

Make your way through the under-
ground labarynth in your search for the 
dreaded Orb. which you must destroy. 
Encounter many Monsters, discover 
Treasure and try to remember your 
route so that you can get out again. Full 
sound effects and save game facil ity. 

Only £5.00 

Games Pack (Unexpanded VIC 20) 
Alien * Road Race " 
The Island * Pontoon * 

Only £5.00 

Dealers 

Attractive Discounts & Exclusive 
Agencies available in most areas. 

Star Trek (16K-Spectrum; 8 K - V I C 20) v m S1 > 
Savr the Galaxy f rom the Klingoris using 
your rapid-fire phascrs and photon 
torpedos. Automatic short-range scan. 
Galaxy map and Star-lwses. 
Full sound effects and 10 levels of 
d i f f icu l ty ! Only £5.00 

Piease Supply 

The Guest(£5 00) • 0 r b ( £ 5 00) • 

S ta rch ie r (C5 00) • Star Trek (£5 00) 0 

Games Pack (£500) • 

I enclose a CheqoefP.O. for £ 
Name 
Address 

nr. 

¥ 

Please state machine type-

Post C o d e -
All prices include P&P and VAT 

IMPACT SOFTWARE 
70. Redford Avenue. 

_ EDINBURGH EH13 0BW 
TEL 031-441-4757 
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SOFTWARE FILE 
Software File gives you the opportunity to have your programs, ideas 
or discoveries published. We will accept contributions for any 
personal computer and will group programs for like machines 
together in the file. Please double-check your listings before sending 
them, and specify the memory they require. Mark your letter clearly 
for Your Computer. We will pay £6 for each contribution published. 

Submarine 
M Fox, 
A/dridge, 
West Midlands. i M l 
T H I S I S A complex game o f naval strategy in 
about 12K o f R A M , based on a visual map o f 
the area o f battle and is an excellent example o f 
the use o f mult i-dimensional arrays for the 
storage o f certain types o f data. 

You are the captain o f a submarine attacking 
a horde o f enemy ships at anchor in a lagoon. 
You have to destroy them wi thout runn ing out 
o f power, being destroyed by depth-charges, 
eaten by sea monsters, h i t t ing a mine or 
running aground. The game is relatively self-
explanatory when being played but the actual 
commands do need some explanation. 

First , you may move in any one o f eight 
directions using the command 1: 

8 1 2 
7 3 
6 5 4 

100 power moves you one square. You must 
be careful not to ram anything when moving. 
After you move, the sea-monsters also move — 
this is done in fast mode to save t ime. Du r i ng 
this process * * B A D O O M * * represents the 
demise o f a sea-monster on a mine. 

Second, you have two options for the 
command 2, Sonar. Opt ion 1 draws a map 
o f the battle area, in which: 
• Edge of the battle area 
* Mine 
X Your submarine 

S Enemy ship 
H Your H Q 
$ Sea monster 
+ Island 

T h e second Sonar opt ion enables you to 
track the path that a torpedo or missile wou ld 
take. I t pr ints a list o f the things that it wou ld 
h i t . 

Torpedoes, command 3, is used to launch a 
torpedo which has a range o f three. They can-
not destroy islands. Missi les, launched by 
command 4, have a variable range and use 
fuel. 100 fuel is equal to one square range. 
Missiles can destroy islands but ignore sea 
monsters. 

Command 5, Repairs, is a command enab-
l ing you to repair damage — though it does use 
some power. There is a Status/Damage Report 
command. T h e Headquarters command, 
number 7, enables you to get extra supplies 
and power. It can only be used w i th over 16 
enemy ships and you must be w i th in two 
squares o f your H Q . 

Command 8, Sabotage, is a useful way o f 
gett ing r i d o f enemy ships, and has a range o f 
two. Conversion is used to convert fuel to 
power or power to fuel, at a one to one 
exchange rate. T h i s is command 9. T h e 
symbol 0 gives a list o f the commands. I f you 
enter a wrong command Break the program 
and Goto 240. I t is advisable to start games 
w i th a map. 

T h e map is held in the array A( 15,20) and is 
set up in lines 10 to 140. I f the number 0 is 
held in the array then the corresponding 
square on the map is empty, 1 represents a 

mine, 2 your submarine, 3 an enemy ship, 4 
your H Q , 5 a sea monster and 6 an island. 
T h i s enables the p r in t ing o f the map to be a 
very easy process — a str ing is set up contain-
ing the symbols used for each character on the 
map, l ine 2055 

LET A$ = " *XSHS$ + " 

Then that str ing is sliced and the character 
f rom the section o f the str ing o f the value o f 
that square o f the array, + 1 , is pr inted — 
lines 2052 to 2150. 

A l l the inputs wherever possible are done by 
Inkeys to make the game easier and more 
pleasant to play. T h e crew, power, fuel, 
torpedoes and missiles are located at lines 
160 to 200. Lines 230 to 260 input your choice 
o f command and 270 to 290 pr int the possible 
options. Damage is kept in the variable D(9) 
corresponding to the command opt ion. 
Damage is causcd by the enemy depth-
charging you after the commands Movement , 
Torpedoes, Missiles, Sabotage and Con-
version. Th i s is done at 6200 onwards to 6640 
where a vary ing degree o f damage is selected 
and inf l icted f rom N o Damage, 6260, to 
Cr i t ica l Damage, 6490, where you have to 
send He lp in a code wh ich is pr inted on the 
screen for one second then removed — i f you 
get it wrong no help comes and you die. T h e 
t ime can be changed at l ine 6550. You may 
find that you need 100 — two seconds — to 
start w i th , but later this w i l l become too easy. 
Af ter every command" where damage is 
received, 1,3,4,8 and 9, the damage is auto-
matically repaired by 1 at 5200. 

Lines 1000 to 1080 collect the informat ion 
for movement —• direct ion and distance; 
1090-1190 move the submarine chccking i f it 
hits anything and making sure that it does not 
go ofT the edge. Some clever manoeuvres can 
be devised making use o f this faci l i ty. I f you 
hi t something when moving line 1160 sends 

(continued on next page) 

5 D IM fl(15,20) 
6 R B N D 
7 L E T R $ = " D A M A G E D " 
3 LET G«="HOU MUCH TO USE *?" 
9 LET ZC=2 

10 LET S = INT tRND*8) +12 
13 LET SI = 0.0 
IS LET 32=30 
17 LET R(S1.S21=2 
22 LET S 4- = I NT IRND420J +1 
24. LET 33= INT (RND*1S) +1 
26 Lerr A ( S 3 , 5 4 ) = 4 
30 PRINT AT 10,5;"SETTING UP B 

ORRD" 
35 FOR N = 1 TO 5 
4.0 IF N=2 OR N=4- THEN NEXT N 
SO IF N=1 THEN FOR M = 1 TO INT 

(RNDfS)+13 
©0 I F N=3 THEN FOR M»1 TO S 
7 0 I F N=S THEN FOR M=1 TO I N T 

(RND *3) + 8 „ „ _ _ 
SO IF N=6 THEN FOR M=1 TO S 
90 LET X«INT (RND-SlS) +1 
100 LET Y»XNT CRND*20)+1 
110 IF A(X,Yi<>0 THEN GOTO 90 
IIS IF N = 1 OR N=6 THEN I F X=1 O 

R X = 1S OR Y=1 OR Y =20 THEN GOTO 
9 0 
120 LET R fX,Y) =N 
ISO NEXT M 
14© NEXT N 
145 CL5 
ISO DIM DC9} 
166 LET C-3C 
170 LET P =6300 
186 LET F =2500 
19© LET T = 10 
2©© LET M=3 
21© LET D=0 
22© IF S>16 THEN LET D=1 
230 PRINT "THERE ARE ";S.:" SHIP 

» TO DESTROY" 
240 PRINT 
2<LS PRINT " UHRT PRE YOUR ORDERS 

2 4 7 I F I N K E Y $ = " " THEN GOTO 2 4 7 
2 <1-9 LET R { = INKEYS 
2 5 0 I F R S < " 0 " OR R S > " 9 " THEN GO 

TO 2 4 7 
2S3 LET R=CODE OS-23 
2SS CLS 
2 5 0 I F R<>0 THEN GOTO A * 1 0 0 0 
2 7 0 PR INT " ( 1 ) M O y i N C - " , , " t8» SO 

N A R " , , " t 3 J F I R E T O R P E D O E S " , " 14) 

C O N T R O L " ' " ( S ) R E P A I R S " , , 
STRTUS REPORT" 

2 S O P R r H T - H . " C S J SRBO 
T 2 £ £ < 9 J POUER CONVERSION" 

29© GOTO 2 4 0 
1O0© I F D C 1 J < 0 THEN PRINT "EMGIN 
EE ** j £ 
102© I F D ( 2 J < 0 THEN GOTO 24© 
1 0 3 0 PR INT • COURSE'? 8 1 2 " , , TAB B ; 
" 7 * 3 " . , T R S S ; " 6 5 4 " 
1 0 3 3 LET A $ = I N K E Y $ 
103S I F R5 < " 1 " OR R $ > " 3 " THEN GO 
TO 1 0 3 3 
104© LET Z=COOE RS-SS 
1 0 4 5 PR INT RT " 3 " , . . . 
105G PRINT " P O U E R = " ; P , , , , G S 
1 0 6 0 INPUT P I 
1 0 5 5 LET ZC= 1 
1 0 7 0 I F P1>P OR P I < 1 0 0 THEN GOTO 

10S© 
10S0 LET P 1 = I N T ( P 1 / 1 0 S ) 
109© LET X - S I 
1 1 0 0 LET Y=S2 
111© FOR N = 1 TO P I 
112© I F X<>1S THEN I F Z=S OR Z = 5 

OR Z=4 THEN LET X = X + 1 
1 1 3 0 I F Y<>2© THEN I F Z = 2 OR Z = 3 

OR Z * 4 THEN LET Y a Y + 1 
1 1 4 0 I F Y O l THEN I F Z = 6 OR Z = 7 
OR Z=S THEN LET Y = Y - 1 
1 1 5 0 I F X<>1 THEN I F Z=S OR Z =1 
OR 2 = 2 THEN LET X = X - 1 
1 1 6 0 I F R ( X , Y ) < > 0 THEN GOTO 120© 
1 1 7 0 NEXT N 
1 1 7 5 LET P = P - P 1 * 1 0 0 
11S3 LET fl t S l , S 2 ) =0 
11S5 LET 5 1 - X 
1 1 8 7 LET 3 2 = Y 
1 1 9 0 LET ft(51.S21=2 
1 1 9 2 PRINT "MOUEMEWT OUER POUER= 
" ; P 
1 1 9 4 GOTO 6 2 0 0 
1 2 0 0 I F R CX..YJ =1 THEN PRINT " 8 R D 
OOM ft M I N E " 
1 2 1 0 I F fl tX , Y) =3 THEN PRINT "YOU 

RAMMED R S H I P " 
1 2 2 0 I F R ( X , Y ) = 4 THEN PRINT "YOU 

RAMMED H . O . " 
123© I F R ( X , Y 1 = S THEN P R I N T "GLIL 
P SLURP" 
1 2 4 0 I F A ( X . Y ) = e THEN PRINT "YOU 

RRN RGROUND" 
1 2 5 0 I F A C X , Y ) = 3 THEN LET S = S - 1 
12SS I F S - 0 THEN GOTO 9S0© 

125© 
U E R E 
127© 
1 2 S 0 
K S " 
1 2 9 0 
200© 
" ; R S 
2020 
203O 
P " , , ' 
2 0 4 0 
0 
2 0 4 5 
1 
2050 
2 0 5 1 
2 0 5 2 
2 0 5 3 

PRINT j , " Y O U L O S E " . . " T H E R E 
" ; 5 : " SH IPS L E F T -
STOP 
PRINT "REACTOR DEAD SUB S I N 
GOTO 1 2 5 0 I F D ( 2 J < 0 THEN PRINT "SONAR 
I F D C 2 ) < 0 THEN GOTO 2 4 0 
PRINT " O P T I O N ? " , , , , " ( ! > MA 

• (2 ) TRACKING" 
I F INKEY S = " 2 " THEN GOTO 2 1 6 
I F I N K E Y $ = " 1 " THEN GOTO 2 0 S 
GOTO 204© 
CLS 
FOR N =0 TO 2 1 
PRINT AT 0 , N ; " . " ; R T 1 6 . N ; " 

2 0 5 4 NEXT N 
2 0 5 5 LET fl$=" * X S H $ + " 
2 0 6 0 FOR X = 1 TO I S 
2 0 6 5 PRINT AT X , © ; " . " ; 
2O70 FOR Y = 1 TO 2© 
2 1 1 0 P R I N T A S t A t X , Y J +13 ; 
212© NEXT Y 
213© PRINT " . " 
2 1 4 0 NEXT X 
2 1 4 5 LET P = P - 5 0 
2 1 5 0 GOTO 24-0 
21G0 PRINT , , " S f i N G E s ? " 
2 1 6 5 I F INKEY S < > " " THEN GOTO 2 1 6 
5 
2 1 7 0 LET A « = I N K E Y » 
2 1 7 3 I F AS < " 1 " OR A $ > " 9 " THEN GO 
TO 217© 
2 1 7 5 LET A =CODE P S - 2 8 
2 1 7 7 PRINT AT 5 , 6 ; A * 
2 1 S 0 LET P = P - A * 2 0 
2 1 9 0 FOR X =S1—A TO 3 1 + A 
2 2 0 0 FOR Y--rS2-A TO S2+A 
2 2 1 0 I F X <1 OR Y <1 OR X > I S OR Y> 
2 0 THEN GOTO 2 2 5 0 
2 2 I S I F R ( X , Y ) = 0 THEN GOTO 2 2 S 0 
2 2 2 0 I F R t X , Y ) = 1 THEN PRINT " M I N 
2 2 2 S I F A (X / Y J »2 THEN PriXNT "YOU 
2 2 3 0 I F A ( X . Y ) =3 THEN PRINT "ENE 
MY S H I P " 
2 2 3 5 I F fl(X,Y)=4. THEN PRINT " H . O 

(listing continued on next page) 
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<continued from previous page) 
you to 1200 which prints the message. 

After Movement , the sea monsters move. 
These home in on you by one square each 
t ime. Th is is done in Fast mode at 5210. I t 
scans the board square by square, 5240-5260, 
and when i t finds a sea monster it homes h im 
in by one square, 5270-5320, and i f he has 
landed safely it saves his co-ordinates in B — 
number o f sea monsters found so far , l — and 
B(A,2) then removes the old image, 5450-
5470. I f a sea monster lands on a mine both it 
and the mine are removed from the map, 5530-
5550. I f i t lands on you then i t eats your whole 
submarine and you lose. I f it lands on anything 
else it is replaced in its old position and does 
not destroy it. Sea monsters can be blocked 
this way and it is a good strategic move. A t the 
end o f this process lines 5570-5600 restore the 
re-positioned sea monsters to the map. 

Lines 2160 to 2270 produce the torpedo or 

SOFTWARE FILE 
missile tracking by searching an area o f three 
squares all around you in horizontal stripes 
going down. 

The torpedo routine at 3000 is used for both 
torpedoes and missiles, 3030 to 3070 checking 
the area, in the same way as 2160-2270, and 
3100-3160 pr in t ing the appropriate message. 
The short section at 4000 merely sets up 
missiles before jumping to 3030. 

A t 5000-5050 is the damage-repair routine. 
A status report is printed at 6000; 7000 is the 
H Q facility resetting your power and fuel. 
The sabotage routine is 8000. I t checks an area 
two squares around you and destroys a 
random selection o f the ships in that area 
around you. A t 9000 is the conversion routine 
for convening fuel to power and power to fuel 
on a one-to-one basis. 

Due to its immense size and the heartbreak 
i f it is lost after typing it all i t , it is best to save 
this program twice. Th is takes about four 

minutes each when finished. Remember to 
Clear the variables when saving, as these can 
add another minute to the time. Th i s is done 
by 9900-9930. Do not forget to put in line 
6475, which is at the end of the listing. T o 
make the game harder or easier you can alter 
the original power, l ine 170; fuel, l ine 180; 
torpedoes, line 190; missiles., l ine 200; crew, 
line 160; ships, l ine 10; mines, line 50; sea 
monsters, l ine 70; and islands, line 80. 

The variables arc: A( 15,20) is the map; Z C 
is the flag for whether to move sea monsters or 
not — 1 means yes, 2 means no; S represents 
number o f ships left; S I + S2 are the co-ordin-
ates o f your submarine; S3 + S4 are the co-
ordinates o f your H Q ; D(9) is damage; P is 
power; F is fuel; C is crew; T is torpedoes; 
M is missiles; D is whether or not an H Q is 
allowed to be used — 1 means yes, 0 means no; 
P1, A , N , X , Y , M , R $ , G $ , A $ , V , W , Z + SC arc 
general usage variables. 

S S 2 T » L T R R S = R $ + C H R $ TINT C R N D * 2 S 
> +38) 
653© NEXT X 
6S40 PRINT OT 10, 10; R J 
6550 PAUSE 50 
6S60 PRINT AT 10.. 10;" 
6570 INPUT B$ 
6580 IF A*<>B$ THEN GOTO 6610 
6500 PRINT "THAT UAS CLOSE" 
5600 GOTO 6630 
6610 PRINT "MESSAGE GARBLED" 
6620 GOTO 126© 
S630 LET C=C-2 
6640 GOTO 5200 
7000 IP DC7)<0 THEN PRINT "H.O." 
R$ 

7010 IF D=0 THEN PRINT "HARD LUC 
K" 
7015 LET R=SOR ( CS1-S3) JKS1-S3) + 
(S2-S4) * (32 —S«1) ) 
7016 IP R>2 THEN PRINT "TOO FAR 
TO DOCK" 
7020 IP A > 2 OR £>=0 OR DC7) <0 THE 
N GOTO 243 
7030 PRINT "REFIT" 
7 3 4 . 0 L E T D = 0 
7050 LET P =4-000 
7060 LET T=S 
7070 LET Msg 
7080 LET FrlS60 
7090 LET C=25 
710O GOTO 24.0 
8000 IP D £8J <0 THEN PRINT "HRTCH 
ES sJAMMED" 
8010 IP DCS) <0 THEN GOTO 24.0 
8013 LET Z=0 
8014 LET PsrP-3© 
8015 LET SC=0 
8020 POR X-51-2 TO Sl+2 
8030 POR Y=S2-2 TO S2+2 
8040 IF X<1 OR X>15 OR Y<I OR Y> 
20 THEN GOTO SQ80 
©050 IF fl(X,Y)<>3 THEM GOTO 808® 
S06G LET A=RND 
8070 IP R >.3 THEN LET Z=Z + 1 
8073 IF A >.3 THEN LET ACX,Y)*0 
5075 LET 5C=5C+1 
6080 NEXT Y 
8090 NEXT X 
8100 IF SC=0 THEN GOTO 8170 
8110 PRINT "SHIPS NERR=";CHR? CS 
C+285 
8111 LET P=P-30 
8120 PRINT "SHIPS SUNK=";CHR$ fZ 
+ 2 8 ) 
8125 LET S=S-Z 
8130 LET fi=IMT CRND*SC) 
8140 PRINT "HEN CRUGHT = " ; CHR$ (A 
+28) % 
8150 LET CaC-R 
8160 GOTO 6200 
817© PRINT "NO SHIPS NEAR" 
8180 GOTO 240 
9000 IF D C93 <B THEN PRINT "CONUE 
RTER":R§ 
9020 IF D(9)<0 THEN GOTO 24.0 
9030 ^RINT "CI) P-P C2) P-F" 
©035 IP IMKEY$ = "2" I'HEM GOTO 920 
0 
9040 IP INKEYJ="l" THEN GOTO 90S 
3 
9050 GOTO 9035 
9053 IF F<1 THEN PRINT "NO FUEL" 
90S7 IF F<1 THEN GOTO 240 
906G PRINT "FL'EL = "; F, ,G$ 
907© INPUT R 
9080 IF F—fi <0 THEN GOTO 9(360 
9090 LET F=F-R 
9100 LET P=P+A 
9105 PRINT "POUERa".:? 
9110 GOTO 620© 
9200 PRINT "POUER="; P, ,G$ 
9210 INPUT R 
9220 IP P-R<0 THEN GOTO 9200 
9230 LET F=F + A 
9240 LET P=PrA 
9250 GOTO 6200 
9500 CLS 
951© PRINT TAB 7; "*+»**YOU IJON* 
* • * * * " 

952© PRINT ,,,,,"WELL DONE" 
9530 GOTO 6010 
9900 SAVE "SS" 
9910 FOR N si TO 75 
992© NEXT N 
993© SAUE "S@" 
6475 IF P<1 THEN GOTO 1280 

2240 IF A(X,Y)=S THEN PRINT "SEfi 
MONSTER" 

2245 IF A(X,Y)=6 THEN PRINT " ISL 
AND" 
2250 NEXT V 
2260 NEXT X 
2270 GOTO 240 
3010 IF D(3)<0 THEM PRINT "TUBES 
".: R * 
3015 IF T=0 THEN PRINT "NO TORPE 
DOES" 
3020 IF T =0 OR D(3J <0 THEN GOTO 
240 
3025 LET Z=3 
3030 POR X=S1-Z TO Sl+Z 
3040 FOR Y=S2-Z TO S2+Z 
304S IP Y <1 OR X<1 OR Y > 20 THEN 
GOTO 30SB 
305© IF fl(X,Y)<>0 THEN GOTO 3100 
3060 NEXT Y 
307G NEXT X 
3080 LET P=P-1S0 
3085 LET T=T—1 
3090 GOTO 6200 
3100 IF A(X,Y)=1 THEN PRINT "YOU 
HIT R MIME" 

3105 IF A=4 AND A(XyY)=5 THEN GO 
TO 3060 
3110 IF A(X,Y)=2 THEN PRINT "**Y 
OU HIT YOURSELF**" 
3115 IP A(X,Y) e6 RND R=4- THEN GO 
TO 42S0 
312© IP A(X,Y)=3 THEN PRINT "ENE 
MY SHIP SUNK" 
3125 IF ^(X,Y)=4 THEN GOTO 3165 
3130 IF fi (X , Y) =5 THEN PRINT "R 5 
ER MONSTER HRD A TORPEDO FOR LUN 
CH" 
3135 IF A(X;Y)=6 THEN PRINT "TOR 
PEDO URSTED ON RN ISLAND" 
3140 IF A(X,YJ =2 THEN GOTO 1260 
3145 IF A( X Y ) =3 THEN LET S-S-l 
3155 IP ,R(X,Y)<>6 THEN LET fit'X.Y 
) =0 
3160 IF A=3 THEN GOTO 3080 
3163 GOTO 620© 
3165 LET RCX,Y)=0 
317© LET D=© 
3175 LET S3=0 
3180 LET 34=0 
3190 TP A =3 THEN GOTO 308© 
3195 GOTO 620© 
400© IP M =0 THEN PRINT "SILOS EM 
PTY" 
4010 IP D(4) < 0 THEN PRINT "SILOS 

R S 
4020 IP C <23 THEN PRINT "NOT ENO 
UGH CREU" 
403G IP M=0 OR C<23 OR D(4><0 TH 
EN GOTO 240 
4040 PRINT "FUEL=";F,,6$ 
4©S0 INPUT Z 
4060 LET F=F-Z 
407G LET Z = XNT (ZS10&) 
4080 LET MaM-1 
4090 GOTO 3O30 
4250 LET fi(X,Y>=0 
4260 PRINT "YOU BLASTED AN ISLAN 
D" 
427© GOTO 6200 
500© IF DCS)<-5 THEN PRINT "REPfl 
IR IMPOSSIBLE" 
5005 IF DCS)<-5 THEN GOTO 240 

PRINT "HOU MUCH TO REPAIR?" 
SOI© INPUT A 
5011 LET P=P — (A *15) 
502© POR N = 1 TO 9 
5030 LET D CN) =D CN) +A 
504© NEXT N 
5©45 PRINT "DAMAGE REPAIRED" 
SOSO GOTO 24© 
520© PRINT "—=UPDATE=—" 
5201 POR N=1 TO 9 
5202 LET D(N)=D(N)+1 
5203 NEXT N 
5204 LET P=P—15 
5205 IF ZC=2 THEN GOTO 5620 
5207 FAST 
5210 LET ZC-2 
5220 DIM 3 (16 ..2) 
5230 LET A=0 
5235 LET Z=1 
524© FOR X=1 TO 15 
5250 POR Y=1 TO 20 
5260 IF A(X..Y> J >S THEN GOTO 5480 
527© LET y»X 

5275 LET R=R+1 
5280 LET U=Y 
5290 IF U >S2 THEN LET U=U-1 
5300 IF (J<52 THEN LET U=U + 1 
5310 IP U<S1 THEN LET + 1 
5320 IF U>S1 THEN LET U=U-1 
533© IP RCU,U)=2 THEN GOTO S500 
5340 IP fi(U,U)=0 THEN GOTO 5450 
5350 IP A(U/U)=1 THEN GOTO 5520 
5360 IP ACU,U) THEN GOTO S480 
5450 LET RCX,Y)=© 
5460 LET 6 Cfl,X) =U 
S47© LET 3 C A . 2 ) =U 
548© NEXT Y 
549© NEXT X 
5495 GOTO 557© 
5500 PRINT "SLURP GULP" 
55©5 SLOU 
551© ROTO 1260 
5530 LET ACX,Y)=0 
554© LET A(U.U)=0 
5550 PRINT "**BRDOOM**" 
5555 LET Z=Z+1 
5560 GOTO 5430 
5570 FOR X«1 TO A 
5580 IP BCX,1) AND 8(X,2) THEN L 
ET A (B CX, 1) ,B (X,2) ) =5 
56O0 NEXT X 
5605 SLOU 
561© GOTO 240 
5820 IF D(1) > 0 OR D(9) >0 THEN GO 
TO 24.0 
S630 PRINT "BOOM-SUB SUNK" 
5635 IP P<1 THEN GOTO 1280 
5640 GOTO 1260 
6000 IF D(6)<0 THEN PRINT "REPOR 
TS UNRURILA8LE" 
6005 IP D(6) <0 THEN GOTO 240 
S010 PRINT , "POUER =" ; P 
6015 PRINT , "FUEL =";F 
602© PRINT /'CREW =";C 
6025 PRINT ,"ENEMY SHIPS=";S 
6030 PRINT , "TORPEDOES. . ="; CHRj» 
CT+28) 
5035 PRINT ,"MISSILES. . » =" ; CHR$ 
(M +28) 
6040 PRINT ,,,,,,,,"YOU RRE RT 

C"; s i ; " , " ; S 2 ; " ) " 
6050 IP D THEN PRINT , ,"H.Q. IS 
RT <"; 53,: " , ••; S4; ") " 
6053 IP S=0 THEN STOP 
6080 LET A$="ENGINES..SONAR....T 
ORPEDOESMISSILES.REPAIR STATUS 
• • .H.O SABOTAGE. CONVERTER " 
6090 FOR N=1 TO 9 
6100 PRINT AT N-1,0;AS<N*9-8 TO 
N*9) ; "="; INT D(N) 
6110 NEXT N 
611S PRINT RT 13,0; 
6120 GOTO 240 
62©e IP S = 0 THEN GOTO 9 5 3 0 
6203 IP P<1 THEN GOTO 1230 
6205 PRINT "DEPTH CHARGES TO "; 
6210 LET fl =RND 
622© IF fi > .5 THEN PRINT "STARBOR 
RD" 
523© IP A<=.5 THEN PRINT "PORT" 
625© IF RilD) . 13 THEN GOTO 6280 
626© PRINT "NO DAMAGE" 
S270 GOTO 5200 
6280 IF RND >.36 THEN GOTO 6330 
6290 PRINT "LIGHT DAMAGE" 
63O0 LET P=P-30 
6310 LET D C INT (RND*9J +1)* = - (RND* 
2) 
6320 GOTO 520© 
6330 IF RND >.6 THEN GOTO 6410 
6340 PRINT "MODERRTE DAMAGE" 
5350 LET P=P-7S+INT (RND*3©) 
636© FOR Y = 1 TO 2 
637© I ET X = INT (RND*9> +1 
6380 LET DCX)=DCX)-(RND*8) 
639© NEXT Y 
6400 GOTO 5200 
6410 IF RND >.7S THEN GOTO 6490 
6420 PRINT "HEAUY DAMAGE" 
6430 LET P=P-C200+ IMT (RND*76.» J 
5440 FOR X=1 TO 4+IMT (RND*2) 
6450 LET Y=INT (RND*9)+1 
646© LET D CY) =D CY) -INT (RND*9> +1 
647© NEXT X 
54S0 GOTO 5200 
6490 PRINT "DflMRGE CRITICAL SEND 
""HELP— IN CODE " 

6500 LET fi$ = "" 
6510 FOR X=1 TO 4 
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Alien shootout 
SOFTWARE FILE 

Steven Li/ley, 
Rearsby, 
Leicester. 

THIS KIND o f program uses quite a few inter-
esting features available on the Dragon 32 

computer, such as music and colour. The 
object o f the game is to use the small laser base 
at the bottom o f the screen to shoot the aliens 
which appear one at a t ime on or near the top 
o f the screen. 

First, you are asked what speed you require 
between 1 and 10. I t is best to stan at about 2. 
Then, there is a short pause, long enough to 

get to the operating keys. The keys used are A 
to go left, S to go right and L to fire. 

The variables are D for score, S for your 
speed, Q for your primary laser-base position, 
T for aliens position, M I S for your laser-base 
and M2S for the aliens ship. The program 
only takes 724 bytes, so it can be expanded and 
modif ied many times over. 

10 CLS0 220 
20 INPUT"SPEED(. 1 TO 10)"5S 230 
30 D=0sCLS 240 
40 PMODE0:SCREEN 1.1 250 
30 3=664 2 5 0 

60 MI *=CHR*< 143) *CHR* C 136+1 E> -CHR*(126) +CHR*< 132+16) +CHR*<i 63) 270 
70 X=Q 2S0 
S0 FOR F»0 TO10 290 
90 SOUND 202.is NEXT F 300 
100 PRINT 32.Ml* 310 
110 T=RND< 28-^6) 320 
120 PRINT 32.11* 330 
130 M2*=CHR* <134+6S)+CHR* C4S+D)+CHR*(137+38) 360 
160 A*=INKEY* 350 
150 IF A*»"L" THEN 260 360 
160 IF A*="A" THEN G=Q-i 370 
170 IF A*="S" THEN 2=0+1 380 
180 PRINT 3T.M2* 
190 PRINT ST." " 390 
200 SOUND 20.1 6 0 0 

210 T*T+S 6 1 0 

420 

IF T> =160 THEN 360 
GOTO 120 
Z=Q-66S 
SOUND 100.1 
FOR F»Q TO Z STEP-32 
PRINT 3 F . S P R I N T SF." " 
IF F«T THEN 330 
IF F=T+1 THEN 330 
IF F-T+2 THEN 330 
NEXT F 
GOTO 120 
D-D+l 
PLAY"V31L255ABCDEFGABCDEFG3ADD" 
GOTO 110 
PLAY"V31L20eABCDEGFACBGFFDAEEDFBGACBGFEADBGFFAEAFG" 
PCLS 
PRINTS PR I NT "TO BAD! " :PRINTsPRINT"your Mission -fai ie-d—tM 
al i#rt« hav* sanded"' 
PRINT J PRINT"YOUR TOTAL SCORE ->" ;D 
PRINTS PRINT"ANOTHER GO?CY/N>" 
INPUT. A*sIF A*»"Y" THEN RUN 
END 

Random graphics 
Jack Schofie/d, 
London W3. 

T H E A T A R I micros have some 37 graphics 
characters, but these are not used as often as 
they might be, because the implementation is 
odd, not to say bizarre. They can be entered 
f rom the keyboard, though they are not 
marked on the keys, by pressing the C T R L 
key at the same time. But when these 
characters are used in graphics modes 1 and 2 

as double-width and double-depth characters, 
different ones appear f rom the ones you typed 
in. Unless, that is, you have also remembered 
to change the character-set base to the graphics 
characters by using 

POKE 756,226 
Another way to go is to pr int 

CHR$(Y) 

for each character you want. Table 9.6 on page 
55 o f the Basic Reference Manual tells you 
which is which. 

Th is also lets you change the colour o f the 

character shown by adding 32, 128 or 160 to 
the C H R $ number. Th is simple graphics 
routine illustrates the technique. L ine 10 sets 
Mode 2 without the text window. L ine 15 sets 
the character base for lower-case and graphics 
characters. 

The loop simply fil ls the screen w i th 
random examples. Lines 55 and 60 display the 
same graphics character, Y , but i n three dif-
ferent colours — yellow, Y , magneta, Y + 128, 
and blue, Y + 160, respectively. 

The program loops forever so press Break to 
stop i t , and type End to stop the sound. 

10 GRAPHICS 2 + 1 6 5 0 Y = I N T ( R N D ( 0 ) # 2 0 ) : S O U N D 1 , Y , 1 0 , 8 
1 5 POKE 7 5 6 , 2 2 6 5 5 PRINT # 6 ; C H R $ ( Y ) ; : S O U N D 2 , Y , 1 0 , 6 
2 0 FOR X=1 TO 6 4 6 0 PRINT # 6 ; C H R $ ( Y + 1 2 8 ) ; C H R * ( Y + 1 6 0 ) ; 
3 0 Y = I N T ( R N D ( 0 ) # 3 0 ) 6 5 NEXT X 
3 5 I F X / 4 = I N T ( X / 4 ) THEN 5 0 7 0 GOTO 10 
4 5 PRINT # 6 ; C-HR$ ( Y + 3 2 ) ; : SOUND 0 , Y , 1 0 , 8 

Dodgems 
Nagaraj Jayakumar, 
Roy ton, 
Oldham. 

T H E F O L L O W I N G P R O G R A M i s f o r t h e 

Commodore Vic-20 w i th 3.5K and is an 
arcade game. You are dr iv ing a car and the 
computer is dr iv ing another car chasing you. 
There are five lanes in which you can 
manoeuvre. The object o f the game is to stay 
alive as long as possible before the computer 
car crashes into you. 

0 1 - 0 9 
10 - 13 
14 - 25 

200 - 290 
340 - 610 
800 - 890 
900 - 960 

Rem statements 
Sound tune 
Instructions 
Set up board 
Movement of cars 
Searching for car 
Ending routine 

1000 - 1080 Change of lane 

1 REM**f — 
2 *EM.« 
3 ?£Tf :OSG£MS • 
i * 
5 REM* BY * 
5 REM* 
7 REKiN.M.JAYAKUMAS:* 
S REM* 

PRisr-rwa»»»wa«GftRftj jptma*VKSm--PRINT»mmU3PR£S€HTSS" 
11 FOR*"1T02000"NEXT 
12 P0KE36878-15:PGR*' 1 "OS REABB.C PCKE36S7S,B• F«>!»lT0C NEXT =>0-CE368?6.0 NEXT 

14 PRLNT-RROAKER F0FTA-LT029PR!NT-V, NEXT PR A- " - RODGEMS - 0R*« ITO30RRINT-V 
; NEXT 

13 FORfPlTOZOOO^SXT 
16 PRINT-*»MMIINSTRUCTIONS" 
17 PftINT"KTHIS IS * SAME IN UHICH YOU BRIVE A* 
13 PRINT-MOTOR CAR AND AN0TWR CAR WHICH IS BEING CONTROLS3 BY TV€ COMP 

'J7ER I S " 
19 eft I NT "CHASING YOU. THERE AREF0UR LANES-HMD TO MOVE IN"0 AN IWER LANE YOU 

USE THE KEY" 
20 PRINT" ' f AND TO MOVE INTO AN CUTER LANE YOU L i e TrtE KEY 'A" .THE OBJECTOR T 

HE CfTE IS" 21 GETft* IF f t * - " "THEN2l 
22 Pft lNT' jWMftWWnrO TRY AND STAY ALIVE Tk€ LONGEST BEFORE THECOWJTEP'S CAR CO 

MES AND-
23 PRINT-CRASHES INTO VQU. YOU HAVE A TIMING SCCSS O.K..OET R E A D Y ' ! ! ' » ! ! ! " 
24 PRINT-PRESS ANY KEY TO BEGIN" 
25 0ETA* IFAJ-—THEN2S 

200 PR I NT " 3 ' ' FORG-3B4&3T038906' P0KE0,2 • NEXT 
210 •"1=160 FORE- 1T026:READC.D.c FORF-CTCDSTERE P«<EF.A:NEXTF;NEXTB 
220 DATA7702,7723,1 ,7748.7755.1 .7737.7763.1• " 9 4 . 7 8 0 7 , 1 , 7 8 4 0 , 7 8 4 3 , 1 , 7 8 4 5 , 7 8 4 $ , 1 

.7886 
230 D A T A 7 & 5 - 1 , 1 , 7 9 7 4 , 7 ? 7 ? , l , ? 0 l 6 . S 0 S f , : - 8 0 2 1 , 8 0 2 5 , 1 , 5 0 5 8 , 8 0 7 1 . 1 , 3 1 0 0 . 8 1 0 7 , I , 8 1 0 3 

I>ATA8142,8163,1 .7^02-8142,22 ,7770,3078,22 ,7816-7904,22 ,7^43 ,8036-22 ,7362,79 
94,22 

250 MTA7745 ,3142 ,22 ,7787 ,3099 ,22 ,7329 ,7917 ,22 ,7961 .3049 ,22 ,7871 ,8003 -22 ,790®. 7 
930 .22 

260 DATA7? 53 ,7933,22 
270 R0KE7939,20 P0KE7910-9 PCKE7911,13:P0KE7912,3 
290 T !» " -000000 .PRINT"S3fflB«C»»«t:CfU>M»M»W'. CLR 
25-5 B»7725 '• O80O2 L»4 
30e RRINTTU; " l l l l i m ' 
320 GETAt I r A f = "L "THENG0SUBI040 
330 IFA*--A-TH£*G0$UBl00e 
340 IfC-8l2lORC-8079O«C*SO37ORC-799STHENZ-l 
345 i FB-S12:GftB-80790R£«S0370RB-7895THENV-1 
350 IFO77250RC-77710RC=78l70R0»7863Tl€N2-2 
355 !FB»7725CftB"77710RB-73:7C*B"7S63TFeWi'"2 
360 IFC-77440RC-77360RC=78280RC-7870T^eN2-3 
365 IFB*77440RB=77860RBa78280RB"7870Tl-ENV=3 
370 IFO8eO2ORC"8048ORC-©e94ORC«3l48THEN2«0 
375 IFB«S0O20RB=';:042J;iftB»cO94ORB"8l4OT^£H'»'aO 
590 PCKEC.32 POKEB,32 
600 IF2-6THENC-C-1 
601 IFZ-lTHENC-C-22 
602 I~i*2THENC«C*1 . . . , 603 IF2»3'HENC»C*22 (continued on page 103) 
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ZX Spectrum 
20 Programs £6.95 
The ZX Spectrum has brought advanced 
computing power into your home, The 
Cambridge Colour Collection, a book of 
20 programs, is all you need to make it 
come alive. 
No experience required. Simply enter the 
programs from the book or load them from tape 
(£2.95 extra) and run. 
Amazing effects. All programs are fully 
animated using hi-res graphics, colour and sound 
wherever possible. 
Entirely original. None of these programs has 
ever been published before. 
Proven Quality. The author already has 30,000 
satisfied purchasers of his book of ZX81 programs. 

Hours of en te r ta i nmen t 
• Lunar Landing. Control the angle of descent 
and jet thrust to steer the lunar module to a safe 
landing on the moon's surface. 
• Maze. Find your way out from the centre of a 
random maze. 
• Android Nim. Play the Spectrum at the 
ancient game of Nim using creatures from outer-
space. 
• Biorhythms. Plot the cycles of your 
Emotional, Intellectual and Physical activity. 
Some would say this is not a game at all. 

Improve your m ind 
• Morse. A complete morse-code training kit. 
This program will take a complete beginner to 
R.A.E. proficiency. 
• Maths. Adjustable to various levels, this 
program is an invaluable aid to anyone trying to 
improve their arithmetic. 

Run your l i fe more e f f i c ien t ly 
• Home Accounts. Keeping track of your 
finances with this easy-to-use program will 
enable you to see at a glance where the money 
goes and plan your spending more effectively. 
• Telephone Address Pad. Instant access to 
many pages of information. 
• Calendar. Displays a 3 month calendar past 
or future, ideal for planning or tracing past 
events. 

ORDER FORM: 
Send Cheque or P.O. wi th order to: -
Dept. C., Richard Francis Altwasser. 22 Foxhollow, Bar Hill, 
Cambridge CB3 8EP 
Please send me 
• Copies Cambridge Colour Collection Book only £6.95 each. 
• Copies Cambridge Colour Collection Book & Cassette 

£9.90 each 
Name: 

Address:. 

: : • • 
• • 

I I • • 
• • • • 

II • • 
• • 
• • 
• * 
• • 
• • 
• • 

: : : : : : 

Software 
For 

The Vic 
Ml C -SOFT 
M / C moni tor and disassembler. 

£7.50 

• • : : 

• • : : : : 
• ^ 

11 • • 
• • 
: : • • 
• • o • 
11 
:: • • 
• • • • 

H 
D A T A B A S E £7.50 
Create your own cus tom files. 

B A N K M A N A G E R £5.00 
Computerise your bank account . 

C H A R A C T E R EDITOR £4.50 
Create your o w n Hi-res pictures 

' C U S T O M C O M M A N D S ' £6.00 
Tape 1. 
SCROLL (X);SET X ,Y ;D ISABLE; 
ENABLE;GRAPHIC;TEXT. 

Send S.A.E. for details; cheques/P.O.s to: 

MR CHIP 
1 Neville Place, Penrhynside, Llandudno, 

Gwynedd, North Wales LL30 3BL 

if • • 
I 
: : • • 
• • : : If 
H • • 
• • 
• C 

: : : : 
I! • • • • : : 
: : • • 

: : • • 
: : : : 

ZX81 16K RAMPACKS 
W H Y NOT buy n o w , one of the super new R A M PACKS 
f rom GROUND CONTROL? The standard version gives 16K 
of user ram, whi le the (S) version is f i t ted w i t h a keyboard 
sounder enabling much faster entry of programs and less 
eyestrain due to audible feedback every t ime a key is 
pressed. The well engineered case ensures a snug f i t to the 
ZX81. 

AVAILABLE 
NOW 
WITH 

PRICES. (All inclusive for U.K. 

16K R A M PACK (S) £24.95 
Euro 
post 

S T A N D A R D R A M PACK £19.95 add £2.00 

Availability is usually by return for credit cords. 5 days for cheques. There is a 14 day 
money back guarantee if not satisfied. Please send SAE or IRCs with aH enquiries. 

Make cheques/P.O.s. payable to GROUND CONTROL and 
send to: GROUND CONTROL, Alfreda Avenue, Hull-
bridge, Essex SS5 6LT. 

Tel: 0702-230324. (Mon-Fri 9-5) 
•Access/ Barclaycard no. • • • • • • • • • • • • • • O ~ 
"Cheque/P.O./Cash. 

'Delete if not applicable 

Please send me: no. 'STANDARD RAM PACK/ 
16K RAM PACK (S) 

NAME  

ADDRESS 

Postcode 
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SOFTWARE FILE 
290 00*030© (continued from page 101) 2<*0 OOTO30e 

604 P-OKEC.-̂O !FC«£T̂ €(£-C£ 
CO? IFV-0THEN8-B-22 
'••X lrY»!THEMB=B+i ?20 PC&;c38S74,0 F-RIHT'-ilMSaWXiR SCOPE IS "fit 509 iFY-2THE»l£-B*22 930 ltiPUT -JtrtTF-v flG«IN",W 
510 IFY=3THEHB=B-1 3F£*-"VES-tHE»i?UN 

PCKES,85 • IFS»CTHEK?00 938 IFB*-MNO"THEHPftINT"SVe S'VE" DID 800 IFL<2ftiEiE-r7rSTHEfir'C.; Zl. 82 3b0 PPINTM PO HOT UNI€ftST«tD USE frES/HO? GOT0938 
SOS IrL<4fiJiIi3»7S6<57H=NPC}':ES • 32 B-?-44 POKEJ.56 I W lFC-7«6v>fC-rrr87H£NP0KEC,32 FCKEC 90 L-L-l 810 IFL<2fiHDS»80®57H£NPCKES. 32 POKEE.86 1010 IFC-799SORC-SOSSTHEMPOKEC.32-C-C*-;-; POKEC.?0 L^L-1 
815 1020 IFC»7927THEHPC»SC,32 OC-2 P0KEC,« L«L~1 820 IFL<3ftNH5-7?27TH=NPWH? . ?? 1030 IFC«?*38Th€HPQKEC. 32 C~C*2 POKEC .90:!_-(.-1 830 IFL<3ftHDB»7?33"HEf.P0S<EB. "'2 1835 RETURN 840 IFI.-4ANDB-78227HEHFCKEB, 32 t>?»-S4 P0KE3,8€ 1040 IFC-77340PC»7822"HEf̂ POkEC.32 C»C-44 POxEC SO L»L*1 845 ! r:SNL3-7734TWSNP0KE3. 32 POKES/86 1050 2FC-S0420ftC-8l30THE>iPGkEC.32 C-C-J4 POKEC. 50 L-L*! 830 IFO l*HIfc«Sl3©THEMP0f.ES,32 1050 !FC=7925THEHPC»rEC.32 C-C*2"POKEC,90 L=L«J 375 • *** iIiB»©042THEl tf-OK E B. 32 1070 1FC-7940TKEHPCKEC • 32 C-C-2 P0KF.C 90 L»L-1 5-50 J^SflNDB-r̂ THEl̂ POJES, 8-8»2 Ftf.E8.St 1080 RETURN 870 8=8-2 POKES.36 PEftDV. 

Slalom 
Jonathan Yeomans, 
Solihull\ 
West Midlands. 
S P E C T R A L S K I - I N G involves a slalom skier 
manoeuvring down a course to the finishing 
post. The graphics are printed by a Read and 
Data statement on to the screen and Bin state-
ments allow the user to use the high-resolution 
graphics. 

A ful l set o f instructions is contained in the 
listing, along wi th Rem statements to tell the 
user what the computer is doing. Lines 5-40 
set up high-resolution graphics; lines 40-80 
print out the board; lines 80-160 get the skier 
moving and lines 160-210 are the A T T R lines 
that detect i f you have hit anything that you 
should not have. 

Lines 300-320 are for when you hit a flag; 
lines 400-420 are the routine for when you hit 
a tree and lines 500-530 arc the routine for 

when all your skiers have bitten the snow. 
Lines 800-840 are the instructions; lines 

900-940 are the routine for when you have 
finished the course; lines 9000-9030 are the 
data for the Bin statements, and lines 
9030-9040 are the data for pr int ing out the 
course. 

The graphics used are: lines 40 and 50 
graphics D, line 60 graphics B, line 80 
graphics A, line 115 graphics E, line 125 
graphics A and line 190 graphics C and F. 

1 GO TO SO© 
4 C1_S 
5 CLS 
6 FOR n = l TO 11: 

NEXT n 
8 BORDER 1: PfiPER 7 : 

ET P=5 

PRINT 

I N K 4 : L_ 

9 RESTORE 
1© FOR n =0 T O 7 : R E R D a : POKE 

USR " a " +n , a : NEXT n 
15 FOR n =0 TO 7 : RERD d : POKE 

USR "d" : NEXT a 
2© FOR n =0 TO 7 : RERD b : POKE 

USR " b" , b : NEXT n 
25 FOR n =0 TO 7 : RERD f : POKE 

USR " f " , f : NEXT n 
3© FOR n=© TO 7 : RERD C : POKE 

USR " c " +n , c : NEXT n 
35 FOR n =0 TO 7 : RERD e : POKE 

USR "a " > e : NEXT n 
40 INK 4 : FOR n =0 TO 21 : PRINT 

RT n , " £ " ; RT n .31^ " 
PRINT RT ©.. 

NEXT n: 

« «% \ \ 

tmttttmitH 
5© FOR n =© TO 41 : REfiD a , b , £ : 

FOR f»=a TO b: BEEP . 0 1 P R I N T 
RT C . fl) ; " 4 t " i NEXT m : NEXT n 

60" INK 2 : FOR n =0 TO 27 : READ 
a , b : PRINT RT a , b, " 1" : BEEP . 0 1 , 
n: NEXT H : PRINT RT 4 , 5 ; INK " 

70 PRINT RT 1 , 1 ; INK 8 ; 
2 , 1 ; " T " ; f i T 3 , 1 ; " R " ; R T 4 , 1 ; " R " ; f l T 

5 , 1; "T" ; RT 1 5 , 3 0 ; INK 3 ; " F " ; R T 
16 , 30.; INK 3 ; " I " ; RT 1 7 , 3 0 ; INK 3 
; *'N"; RT I S , 3 © ; INK 3 ; " I " ; R T 1 9 , 3 
©; INK 3 ; " S " ; R T a © , 3 0 ; INK 3 ; 
; RT 5 , 3 ; INK ~ 

68 LET e $ = "J;:" 
90 LET X =3: LET y=3 : L_ET a=0 : 

LET b=0: 
100 LET a$=INKEY$ 
10S I F a $ = "" THEN GO TO 150 
110 I F a $="5" THEN LET b = - l : I F 
a T H E N LET a =0 
115 I F a $ = " 5 " THEN LET e$ = "3L" 
12© I F a $ = " § " THEN LET b = l : I F 

a T H E N LET a=0 
125 I F a $ = " 8 " THEN LET e$L = "Jfc" 
13© I F a$="&" THEN LET b=0: I F 

a $="6" THEN LET a = l 
14-0 I F a $ = " 7 " THEN LET b = 0 : I F 

a $ = " 7 " THEN LET a = - l 
150 LET X = X « - a : LET 
1 5 0 INK 0 . PRINT RT BEE 

P . 0 1 , 1 5 : PRINT RT X , y ; " " 
170 I F RTTR { X t a . y f b ? =60 THEN G 

O TO 40© 
180 I F RTTTR t x + a . , y fb ) =56 THEN G 

O TO 300 
185 I F RTTR ( x + a , y + b ) = 5 9 THEN G 

O TO 9©0 

190 PRINT RT 2 1 , 8 ; "ft ft ft ft ft ft 
ft ft ft ft ft" : BEEP . 0 1 , 5 : PRINT RT 

2 1 , 8 ; " t f * * # * # * tf * # 
210 GO TO I©© 
30© FOR n =50 TO - 5 0 STEP - 5 : BE 

EP » 0 1 , F> : NEXT f* 
310 INK 3 : PRINT RT X +a , y -t-b; I N 

K g ; " j " : PRINT RT 2 1 , 8 ; FLASH 1I 
•'tSB^SP^fcfiMManhJg fflffl ffl"' - FOR N = 
0 TO - 4 5 STEP - 2 : BEEP . © 1 , N : NE 
XT N. PRINT RT 2 1 , 6 ; FLRSH 0 ; " L O 
OSE RNOTHER L I F E ": FOR N = - 5 
0 TO 50 STEP 4 : BEEP . 0 1 , N : NEXT 

N 
I F p=0 THEN GO T 315 LET p = p - 1 : 

O 5©0 
320 GO TO 9© 
400 FOR n =0 TO 5© STEP 2: BEEP 

. 0 1 , n : BEEP . © 1 , e © - n : NEXT n 
41© INK 2-. PRINT RT X + a , y f b ; I N 

=0 TO 45 STEP 1»7*5 BEEP 1©1,N: 
NEXT N: PRINT RT 2 1 , S ; FLRSH 0 ; " 
LOOSE RNOTHER L I F E " : FOR N = 
- 5 0 TO 5 0 STEP 4 : SEEP . 0 1 , N : NE 
XT N 

415 LET p —p—1: I F p=0 THEN GO T 
O 5 0 0 

420 GO TO 9© 
500 CLS : FOR n - 0 TO 2 1 : PRINT 

n ^ I N K 2 ; ' ' H H H H H B H K 
BEEP » 8 1 , n : NE 

XT n 
510 PRINT RT "7,8; I N K 

; RT 1 3 , S ; 
FOR n ="7 TO 13: PRINT R 

T n , 8 ; INK 3; " 1 " ; fiT n , 2 4 ; INK 3 ; 
: NEXT n 

5 2 0 PRINT RT 9 , 1 0 ; I N K 0 ; "GUESS 
YOU RRN";RT 11 ,1G; I N K 0 ; " O U T O 

F L I V E S ! " 
530 INPUT "DO YOU URNT TO PLRY 

RGRIN Y / N " ; T $ : I F T $ = " y " THEN RU 
N : STOP 

540 STOP 
8 0 0 : PRPER 7 . B O R D E R 1: INK 1 
810 CLS 
S20 PRINT RT 1,6;"SPECTRUM S K I I 

NG BY"iRT 3 , 6 ; "|)JONRTHRN YEOMRNS 
" ;RT 6, I ;"WELCOME TO SKIING.MRKE 
YOUR ";RT 8 , 1 ; " U R Y DOWN THE COU 

RSE U S I N G THE";RT 10,1;"CURSOR K 
EYS TO DODGE THE FLRGS";RT 1 2 , 1 ; 
"RND FOREST TO RERCH THE BOTTOM 
" ;RT 1 4 . 1 ; " R N D R COLOURFULL CELE 
BRRTION i " ;RT 1 7 , 4 ; "BUT BE URRNED 

YOU ONLY";RT 19 ,8 ; "HRV E 5 L IVES 
« a 

8 3 0 : FOR H = © TO 50 : BEEP . 0 1 , « : 

(continued on next page) 
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SOFTWARE FILE 
(continued from previous page) 

BEEP . 0 1 , 60~-H : NEXT H 
8 3 5 P F I U S E 6 0 0 
84-0 C*_S ; GO TO 5 
900 FOR N = -5© TO 5 0 : BORDER INT 
(RN£>t7) : BEEP BEEP 

+5: NE\T N 
910 CL-S : PfiPER 2 : INK 6 
920 POR N=7 TO 13: PRINT RT N , 8 

; ' » V ; R T N , 3 4 - : NEXT N : PRINT 
RT • j M ^ M E M M M l M M i I I 13 > 

930 PRXNT RT 9 , 10.; PRPER 7 ; INK 
0 ; " UE HRUE";RT 1 1 , 1 0 ; " R U I 

NNER! " 
94-0 INPUT "DO YOU URNTT TO PL.RV 

RGRIN V / N " ; T $ t i I F THEN RU 
N ; STOP 

950 STOP 
9000 DRTR B I N 0 0 0 0 1 1 0 0 , B I N 0 0 0 0 1 
1 0 0 , B I N 0 0 0 1 1 0 0 1 , B I N 0 0 0 1 1 1 1 0 , B I 
N 0 0 0 1 1 0 0 0 , B I N 0000100»>& I N 0 0 0 0 
1 0 0 1 , 6 IN 11111110 
9010 DRTR B I N 0 0 0 1 0 0 0 0 , B I N 0 0 0 1 0 
0 0 0 . B I N 00 111000 , B IN 0 0 1 1 1 0 0 0 , 6 1 
N 0 1 1 1 1 1 0 0 , B I N 0 1 1 1 1 1 0 0 , B I N 1 1 1 1 
1 1 1 0 , B I N 0001000© 
9030 DRTR B IN 0 0 0 0 1 1 0 0 , B I N 0 0 1 1 1 
100 , B IN 0 1 1 1 1 1 0 0 .. B IN 00111100. . BX 

N 0 0 0 0 1 1 0 0 , B I N 0 0 0 O 0 1 0 0 , B I N 0 0 0 0 
0 1 0 0 , B I N 0000010© 
9022 DRTR B I N 0 0 1 1 1 0 0 0 , B I N 0 0 1 1 1 
0 0 0 , B I N 0 0 0 1 0 0 0 0 , B I N 1 1 1 1 1 1 1 0 , B X 
N 1 0 1 1 1 0 1 0 , B I N 1 0 1 1 1 0 1 0 , B I N 0 0 1 0 
1000 ..BIN 0 1 1 0 1 1 0 0 
9024 DRTR B I N 0 0 1 1 1 0 0 0 , B I N 1 0 1 1 1 
0 1 0 , B I N 1 0 0 1 0 0 1 0 , B I N 11111110 ,BX 
N 0 0 1 1 1 0 0 0 , B I N 0 0 1 1 1 0 0 0 , B I N 0 0 1 0 
1 0 0 0 . . B I N O i l © 1 1 0 © 
9026 DRTR BIN 0 0 1 1 0 0 0 0 , B I N 0 0 1 1 0 
0 0 0 , B I N 1 0 0 1 1 0 Q 0 , B I N 0 1 1 1 1 0 0 0 , B X 
N 0 0 0 1 1 0 0 0 , B I N 0 0 0 1 0 0 0 0 , B I N 1 0 0 1 
0 0 0 0 , B I N 0 1 1 1 1 1 1 1 
9030 DRTR 5 , 3 0 , 1 , 6 , 8 , 2 , 1 3 , 3 0 , 2 , 2 
5 , 3 0 , 3 , 2 8 , 3 0 ,4-, 2 7 , 3 0 , 5 , 1 , 3 , 6 , 9 , 1 
0 , 6 , 2 2 n 2 2 6 , 2 9 . 3 0 *&, 1 . . 2 3 , 7 , 3 0 , 3 0 
, 7 , 1 , 7 , 8 , 1 2 , 2 3 , 8 , 3 0 , 3 © , 8 , 1 , 6 , 9 , 1 
7 , 22 , 9 , 1 , 4 - , 9 , 3© , 30 , 9 , 1 , 1 , 10 , 30 , 3 
0 . 1 0 . 1 . 1 . 1 1 , 29 , 30,. 1 1 , 1 , 1 , 12 , 10 , 1 
1 , 12 , 29 , 30 , 1 2 , 1 , 1 , 1 3 , 9 , 14-, 13 , 22 , 
30 , 13 , 1 , 1 , 14- , 5 , 15 , 14. , 2 1 , 30 , 14- , 1 , 
1 , 1 * , 1 , 1 , I S , 5 , 3 0 , 1 5 , 1 , 1 , I S , 6 , 3 0 , 
IS , 1 , 1 , 17 , 1 , 1 , IS , 19 , 24- , I S , 1 , 6 , 19 
, 1 , 3 0 , 2 0 
904-0 DRTR 3 , 8 , 3 , 5 , 5 , 5 , 5 , 8 , 2 , 1 1 , 4 -
, 2 1 , 4 , 1 7 , 6 , 1 7 , 3 , 2 2 , 5 , 2 2 , 7 , 2 4 , 7 , 2 
8 , 9 , 2 8 , 9 , 25 .. 12 , 2 3 , 1 0 , 2 3 , 1 1 , 1 9 , 13 
, 1 9 , 1 8 , 1 5 , 1 2 , 1 5 , 8 , 10 , 10 , 10 , 1 0 . 7 , 
1 2 , 7 , 1 3 , 2 , 1 3 , 4 , 1 6 , 4 , 1 6 , 2 , 1 7 , 9 , 1 9 
, 9 . 1 9 , 1 2 

Atom squash 
Robin Ager, 
Wimbledon, 
London SW19. 6mAJ 
HERE IS A simple, but smooth and fast-
moving, game o f squash for the Acorn Atom. 
I t only uses I K o f graphics memory to allow it 
to Run in a small amount o f memory. T o 
make the program even more compact, ful l use 
of the Atom's abbreviated commands should 

be. Use the Q and R keys to control the bat up 
and down the screen in order to hit the ball 
against the wall. Due to the bat being curved 
the ball w i l l be deflected at steeper angles 
when it hits the far top or far bottom of the 
bat. 

The score is kept by the line at the top o f 
the display, which increases unt i l the target 
score o f 110 is reached. I f your three balls are 
used before you reach this score, the score you 
have achieved wi l l be displayed at the end of 
the game. 

10 
20 
12 to 13 
20 to 50 

60 
70 to 80 
89 to 95 

2000 to 2030 
5000 to 5010 

Set up arrays 
Assembler keyboard scan 
Set up court display 
See if keys are being pressed 
or if ball is at edge of court 
Move ball 
Control vertical bounce of ball 
See if ball hits or missed bat 
and acts accordingly and 
controls horizontal bounce of 
ball. 

End of game routines 

>L LIST 
1DIMP<-1>,B<3>JP.»21 
2CiJSR#FE71;STY#80;RTS;3 

3P.$6 
4S-0;D«9 

1 0 CLEAR1 
11 X»40JY"40;G«1;H»3;A"1;R»0;L*1J K«8> S»30 
12 GOSUB 1000 
13 GOSUB 4800 
20 IFX>"118 GOS.d 
23 LINK TOP 
26 IF ?#80-49 GOS.b 
27 IF?#88*33 GOS.c 
38 IF X<«18 GOS.e 
40 IF Y>«53 GOS.f 
50 IF Y<«11 G0S.9 
60 PLOT 15,X,Y;WAIT;X-X*H;Y-Y+GJPL0T13,X,Y 
65 GOTO 20 
709Z-SGNC G >*-1;G«L*Z J R. 
80f2»SGN<G >*-1iG»L*Z;R. 
89ePL0T13,<18+R >,57;IFR-118G.5000 

901FY >•< S+1)ANDY<•< S+4 >T.LETH-3 > Z=SGN< G > iL-1;G»L*Z;R-R+1;R. 
91 IFY«S 0RY«<S+5)THENLETH*3>Z«SGN<G);L-2;G«L*ZJR-R+ 1 J R. 
92 A»R+1;IF A-4G.2000 
93 PL0T15,X,Y 
94 X*10;Y«fl,R.^43J Y*Y+11iH»3 
95 FOR T«lTO1500jNEXTT;GOS.1000iR. 

100dH«-3;R. 
200bPLOT 15,D,SiPL0T15,D,<S+1);S«S+2jMOVEO,SjDRAW D,<S+5> 
201R. 
300CPLOT15,D A S+5 >; PLOT13,D,< S+4 > iS«S-2 iMOVED,S;DRAWD,< S+5 > 
301 R. 

1000 MOVE10,33 J DRAW119,53;DRAW119,9 >ORAW10,9 J RETURN 
2080 P.®12JP. "GAME 0VER";P.' ;P. :'Y0U SC0RE0 !,R 
2005P. ' ' 
2010 INPUT"PLAY AGAIN<Y/N)"»8 
2020 IF «8-"YMTHENRUN 
2030END 
4000 MOVE10,59;DRAW119 > 59;RETURN 
5000 P.<12;P."WELL DONE YOU REACHED THE MAX."'"SCORE OF 110" 
3010 GOTO 2010 

Soft key 
Robert Rancans, 
London SWT. 

T H E U S E R - D E F I N A B L E keys on the BBC Micro 
can be used to implement useful functions 
du r i n g every p rog ramming session by 
employing this short program. 

T o start, use the 11 highest line numbers the 
operating system wi l l allow — 32757-32767 — 
and assign the desired command to each key 
thus: 
32757 *KEY0L.|M 
32758 *KEY1VDU14|M Page mode on 
32759 *KEY2VDU15|M Page mode off 
32760 "KEY3CLSJM Clear screen 

32761 'KEY4AUTO 

32762 
32763 
32764 
32765 

32766 
32767 

*KEY9RUN;M 
*KEY100LD|ML.|M 

Enter your 
starting line and 
increment 

*KEY5RENUMBER|M 
*KEY6MODE7jM 
•KEY7REM 
•KEY8*CATM More convenient 

as it combines 
CAT with a 
motor-on facility 
for rewinding 
tapes, press 
Escape to cancel 

To get out of 
tricky situations 
when Escape is 
treated as an 
error 

Note that you do not have to use quotes 
when assigning keys. Save this, preferably on a 
new tape so you can locate it easily. T o check 
the operation o f the program press Break twice 
quickly, rewind the tape and Chain "Soft-
keys" or whatever you have called it. Now 
type New and start entering your main pro-
gram, making use o f the soft keys. Do not 
press the Break key before typing New as, for 
some odd reason, the first line number o f the 
soft-key program wi l l then appear on the 
screen as line 245. 

The commands w i l l remain active after 
pressing Break once. T o enter a new program 
without clearing the soft keys, type New — 
obviously you must not use the highest line 
numbers in your main program. 
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Pascal functions 
D M Woolley, 
Hathersage, 
Derbyshire. 

U S E R S O F S H A R P M Z - 8 0 K Pascal are probably 
missing the Set/Reset graphics functions pro-
vided by the Basic. Th is assembly-language 
program fil ls that gap. Those w i th less than 
48K wi l l have to adjust the or ig in appro-

SOFTWARE HUE. 
priately. Here are the instructions: 
ESCFAA ; reserve space for routine 
Q/ ; return to monitor 
LOAD etc. ; load routine from tape and control 

returns to Pascal 
Set X , Y can now be acccsscd by Call (-12373) 

X , Y and Reset X , Y by Cal l(-12356)X,Y. 
It is probably best to incorporate these in 

procedures to aid clarity and to allow X and Y 
to be constants, thus: 

Procedure Set (X,Y: Integer); 
BEGIN 

CALL (-12373) X,Y 
END; 

A n easier way o f converting hexadecimal 
addresses greater than $8000 to decimal (2's 
complement) than shown in the Pascal manual 
is to first convert the hexadecimal directly into 
decimal, and then to subtract 65536. 

Users o f Basic SP-5025 may be interested in 
I N P # p o r t , variable and O U T # port, data. 
These are not in the manual and are the I /O 
port equivalents o f Peek and Poke. 

1 5 35 CFCE 1688 LD D»8 ;PIXEL IS • 
2 J* SET/RESET * 36 CFD0 180E JR ADDRES 
3 ;* MZ-80K HI-RES GRAPHICS * 37 CFD2 1602 VEUEN: LD D,2 }PIXEL IS A 
4 > * M. UOOLLEY 2V7/82 * 38 CFD4 180 A JR ADDRES 
5 39 CFD6 CB43 XEUEN: BIT 0»E J IS Y EUEN ? 
6 J 48 CFD3 2004 JR NZ,Y0DD 1 NO,JUMP 
7 ORG 0CFA8H 41 CFDA 1601 LD D> 1 JPIXEL IS Q 
8 CFA8 C30212 JP 1202H J GOTO PASCAL 42 CFDC 1802 JR ADDRES 
9 CFFTB E5 SET: PUSH HL 5 SAVE X 43 CFDE 1604 Y0DD: LD D,4 ;PIXEL IS O 
10 CFFTC 05 PUSH DE 5SAUE V 44 ,CALCULATE SCREEN C0-0RDS 
11 CFFTO CDC6CF CALL COMMON JCOWJON ROUTINE 45 CFE0 CB3D RDDRES: SRL L I L TO GET NEW X 
12 CFB3 3005 JR NC.ADPXL ,YES,ADD PIXEL 46 CFE2 CB3B SRL E 
13 CFB2 78 LD A,B JGET PIXEL 47 J CALCULATE SCREEN ADDRESS 
14 CFB3 C6F0 ADD A, 240 J GEN NEB) CHAR 48 CFE4 97 SUB A J ZERO ACC 
15 CFB5 1301 JR RETURN ;RETURN 49 CFE5 8608 LD B,8 JLOOP COUNTER 
16 CFB7 B8 ADPXL: OR B 56EN NEW CHAR 50 CFE7 0E28 LD C,40 JTHJLTIPLICAND 
17 CFB3 77 RETURN: LD (HL),A »PL0T 51 CFE9 C843 MLTPLV: BIT 0,E 
18 CFB9 D1 POP DE ;RESTORE V 52 CFEB 2801 JR Z,SKIPAD ;SKIP ADDITION 
19 CFBFI EL POP KL }RESTORE X 53 CFED 81 ADD A,C 
20 CFBB C9 RET 54 CFEE CB3F SKIPAD: SRL A 
21 CFBC E5 RESET: PUSH HL JSAVE X 55 CFF0 CB1B RR E 
22 CFBD D5 PUSH DE JSAUE V 56 CFF2 10F5 DJNZ MLTPLY 
23 CFBE CDC6CF CALL COMMON ;COMMON ROUTINE 57 CFF4 4F LD C, A 
24 CFC1 38F5 JR C,RETURN JNO,RETURN 58 CFF5 42 LD B,D 
25 CFC3 08 X0R B » REM0UE PIXEL 59 CFF6 51 LD D»C ;DE=Y*40 
26 CFC4 18F2 JR RETURN J RETURN 60 CFF7 19 ADD HL,DE 5HL=Y+40+X 
27 9 61 CFF8 1100D0 LD DE,0D000H J BASE ADDRESS 
28 5**C0MM0N ROUTINE** 62 CFFB 19 ADD HL,0E J ̂ SCREEN ADDRESS 
29 ; 63 5 CALCULATE NEU CHAR 
30 J CALCULATE PIXEL 64 CFFC 7E LD A,<HL> JGET OLD CHAR 
31 CFC6 CB45 COMMON: BIT 0,L 5 IS X EUEN 65 CFFD FEF8 CP 240 J CHAR PLOTTED ? 
32 CFC8 280C JR Z»XEUEN J YES,JUMP 66 CFFF C9 RET 

J CHAR PLOTTED ? 

33 CFCR CB43 BIT 0>E J IS V EUEN ? 67 END 
34 CFCC 2804 JR Z»YEUEN 5 YES,JUMP 

Graph screen 

mMa 
K G Staffer, 
Birkenhead, 
Mersey side. 

T H E G R A P H - P L O T T I N G procedure for the 
Vic-20 published in Apr i l 's Your Computer 
produces a graph whose size is l imited by the 
need to cover the whole area o f the graph w i th 
high-resolution graphics. Here are two pro-
grams that overcome this di f f icul ty and pro-
duce screen-size graphs. 

The first program uses instructions given in 
Your Computer October 1981. These prepare 

the computer to use high-resolution, user-
defined graphics. It also defines the character 
for axes. 

Th i s program, having been Run and 
Cleared from the computer by typing New, 
makes way for the graph-drawing program. I t 
produces screen-size graphs by defining new 
characters only wher. the line or curve passes 
through a screen location. Thus most o f the 
screen is f i l led by blank characters. 

The desired functions can be inserted at line 
240 as Y = f(x). On Running the program, four 
input parameters must be given: f irst, X L — 
value o f X where the plott ing o f the curve 
starts; second, X H — value o f X where the 

plott ing o f the curve ends; th i rd, X M — value 
o f X at the edge o f the screen; fourth, Y M — 
value o f Y at the edge o f the screen. 

For X M > X H , X M > X L , and X H > X L care 
must be taken to avoid t ry ing to plot impos-
sible points, for example, \ f 1 or 1/0. 

N o compensation is made in the program for 
the fact that, due to the shape o f the screen, 
n units in the y direction are shorter than 
n units in the x direction. 

I have used this program to draw many dif-
ferent functions on the screen and hope that 
you f ind it o f interest. I am uncertain as to why 
what should be one-bit dots on the screen 
appear as short lines. 

5 F O R I = 6 1 7 6 T 0 7 1 9 2 110 P 0 K E 7 9 2 1 + 1 , 1 2 9 
6 P O K E I , © : N E X T I 120 NEXT I 
10 INPUTXL XH • KM .• VM 130 P O K E 7 9 3 3 , 1 3 0 
2 0 FORI=0TO7 140 CO=0 
3 0 F ( I ) = 2 t ( 7 - I ) 170 G=1 l / ' V M : GG=8*0 
4 0 NEXT I 180 S = I N T C < X H - X L > * 8 8 / X M > - 1 
50 FOR1=1TO506 190 X P = X L * 1 l / 'XM 
60 P 0 K E 7 6 7 9 + I , 1 3 1 2 0 0 0 = 7 9 3 3 + I N T < X P > 
70 P 0 K E 3 8 3 9 9 + 1 .• S 2 1 0 D= INT < ( X P - 1 N T < X P ) > * 8 > - 1 
80 NEXT I 2 2 0 FORI=0TOS 
90 FOR1=1T022 2 3 0 X = X L + < I $ X M / 8 8 > 
100 P 0 K E 7 6 9 1 + 2 2 $ I , 1 2 8 (continued on page 108) 
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let the 
DRAGON 32 
fire your 
imagination... 

No other computer offers 
you all these features 
at any price. . . 
• 32K RAM MEMORY 
• PROFESSIONAL STANDARD KEYBOARD 
• 1 YEAR WARRANTY 
• 9 DISPLAY COLOURS 
9 5 DISPLAY RESOLUTIONS 
• EXCEPTIONAL GRAPHICS CONTROL 
• 5 OCTAVE SOUND GENERATOR 
• DIRECT MUSIC COMMANDS 
• REAL-TIME CLOCK/TIMER 
• MICROSOFT EXTENDED COLOUR BASIC 
• PLUG-IN CARTRIDGES AVAILABLE 
• CENTRONICS PARALLEL PRINTER PORT 
• SOCKETS FOR JOYSTICKS 
• SOCKETS FOR FULL CASSETTE CONTROL 
• EXCELLENT CASSETTE FILE HANDLING 
• COMBINED AUDIO/DATA INPUT FACILITY 
• AUDIO OUTPUT VIA T V. 
• EXPANDABLE TO 64K RAM 
• POWERFUL 6809E MICROPROCESSOR 
• FREE 160 PAGE TRAINING MANUAL 
• BRITISH MADE 

Available now from: 

ComServe 
98 TAVISTOCK STREET, BEDFORD MK40 2RX. 
TELEPHONE: BEDFORD (0234)216749 

You waited long enough for your Spectrum! 
Wait no longer for . . . 

SPECTRUM 
STORM-FIGHTERS 
. . . explosive machine code space action 

They come from deepest space. 
An alien fleet whose skill is matched only by its ruthlessness. 
They hide and manoeuvre in the cover of asteroid clouds . . . 
showers of cosmic rubble that spell death on collision to the 
commander of the lone space ship that protects Earth. 
You are that commander. 
In one of the toughest challenges the Sinclair Spectrum can offer 
your mission is to destroy the aliens and avoid the asteroids before 
they destroy you. 
Your weapon is a twin firing laser canon. Double bolts of pure 
energy that mean instant annihilation to on-target aliens. Its 
responsive. Its fast. But only as fast as you are. 
Put yourself at the controls. On the thrilling edge of adventure . . . 
the STORM-FIGHTERS await you. 
All machine code action . . . full colour graphics . . . full sound 
sync . . . progressive difficulty . . . comprehensive scoring . . . high 
value mother-ship . . . runs automatically on both 16K and 48K 
models: 

Avai lable on qual i ty cassette a tom £4.95 {post free in U.K.) 
f r o m 

John Prince 
29 Brook Avenue, Levenshulme, 

Manchester, M19 3DQ 

a n d u o * 5 

Spectrum workstation 

Fol lowing the success of ou r ZX81 pl in th w e have in t roduced a 
works ta t ion for the Spec t rum. This styl ish ABS pl inth ra ises and 
t i l t s the TV for be t te r v i ew ing wh i ls t angl ing t he Spec t rum and 
m a k i n g typ ing easier. The PSU is hidden underneath, t h e pr inter 
and casset te may st i l l be used, and a matching.stackable uni t for 
Microdrives wi l l be avai lable. 

Peter Furlong Products. Unit 5 , South Coast Road Industrial Estase. 
Peacehaven, Sussex BN9 8NA. Tel.(07914) 81637. 
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hot stuff! 
DRAGON 32 

|PIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH 

| AARDVARK SOFTWARE 
1 P R E S E N T S : T H E 

GAME 

1-qpLf^ipNj-
== . . . the reason the BBC was delayed! ! For on ly £5, the 
= m o s t comple te arcade game yet fo r the 12K A t o m , 
= fea tu r ing : o n e / t w o player games; progressive hi-score; 
= an imated score- table, and theme- tune ; fu l l co lour 
= M o d e 4a b i t -wise graph ics ; and fo r the f i rs t t ime — 

| I N T E R N A L / E X T E R N A L S O U N D O P T I O N S ! 

== Tha t ' s r ight ! You can pu t the sound t h r o u g h the stereo! ! 
= " M a k e s As t rob i rds look like a b u n c h of ger ia t r i cs" . 
= A . C . D . , Leeds Orders despatched f i rst-class same day. 
= Suppl ied on high-qual i ty cassettee, w i t h ful l documenta t ion 
= Mai l order on ly . Cheques made payable to : 
= A a r d v a r k S o f t w a r e 

189 A r d l e i g h G r e e n Road , H o r n c h u r c h , Essex 

=fi 

for only £199.50 
Plus £5 Post & Packing 

I have a burning desire for the 
DRAGON32 -Please send me: 
• D R A G O N 3 2 C O M P U T E R - £ 1 9 9 . 5 0 

D R A G O N P L U G - I N S O F T W A R E 
• Berserk - £19.95 • Ghost Attack - £24.95 
• Meteroids - £19.95 • Cave Hunter - £19.95 
• Cosmic Invaders - £19.95 • Tube Frenzy - £19.95 
• Starship Chameleon - £19.95 

D R A G O N C A S S E T T E S O F T W A R E 
• Special selection 1 - £7.95 • SpecialSelection2 - £7.95 
• Quest - £7.95 • Graphic Animator - £7.95 
• Computavoice - £7.95 • Mazerace - £7.95 
• Madness & Minataur - £7.95 
• Examples from manual - £7.95 

D R A G O N P E R I P H E R A L S 
• Pair of Joysticks - £19.99 • Cassette Cable - £7.95 

( A d d £ 5 Post & Packing for D R A G O N 32 - £ 1 for accessories} 

* Please debit my Barclaycard/Access account with 
I enc lose Cheque/P.O. for 

"Delete as applicable 

Name:... 
Address: 

YC 

ComServe 
9 8 TAVISTOCK STREET, BEDFORD MK40 2RX. 
TELEPHONE: BEDFORD (0234)216749 

• 4 D IV IS IONS * F.A. CUP * 
P R O M O T I O N & RELEGA-
TION • TRANSFER MARKET 
• T E A M SELECTION • SAVE 
GAME FACILITY • LEAGUE 
TABLE • A N D M U C H MORE! 

HARDWARE REQUIRED 
Spec t rum 
4 8 K R A M 

Z X 8 1 
1 6 K R A M 

T R S 8 0 / 
V ideo Genie 

LEVEL II 
1 6 K R A M 

To Order send Cheque/P.O. £ 7 . 9 5 m a d o 
payable t o : — 
ADDICTIVE G A M E S 
at: Dept. Y.C. P.O. Box 278 
C O N N I B U R R O W , 
M I L T O N KEYNES M K 1 4 7NE 
PLEASE STATE COMPUTER 

We're tired of teffing you how good our game is. let ow customers teffyou 
/ rocoivod F.M. about 10 days ago, and 
have played about 23 hours so far — ad-
dictive is the operative word. — 

D. BLAIR, FIFE 
/ think your game is fabulous sine* 
starting with Port Vak> in the 4th Divi-
sion, being promo tod, winning tho FA. 
Cup, and boing promoted again to tho 
2nd Division.— 

C. DICKENSON, CANTERBURY 
/ recently bought your FM. program and 
was vary pleased indeed. / found ft very 
good value for monay and playad it all 
day tha day it arrived — / own a ZX81 
which is now only usad for P.M.— 

Yours addicted, M. FRAMPTON, 
CANVEY ISLAND 

/ fait that / had to write and congratulate 
you on your program F.M. / found the 
game very compelling and exciting, real-
ly just like the real thing — keep up the 
good work and standard.— 

N. LAWRENCE, FULHAM 
ORIGINALS CAN BE SEEN ON REQUEST 

MMMMQUMM 
COLOUR 
GRAPHICS 
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SOFTWARE FILE 
1continued from page 105) 1010 Z=PEEK<P> 
2 4 0 V=K t s - r t 1030 IFZ>131GOTO1050 
2 5 8 V=V#G 1632 K = Z : Z = 1 3 2 + C O : C 0 = C 0 + 1 
2 7 0 I F I = 0 T H E N V 1 = V 1033 IFZ=131GOTO1850 
2 8 8 D=D+1 1034 F 0 R J = 8 T 0 7 
2 9 0 IFB>7THENC=C+1 : D=0 1035 POKE <! 5 1 2 8 + 8 * Z + J > , PEEK 
2 9 5 I F 1 1 <H£S >:: V > GOTO380 < 5 1 2 6 + 8 * K + J ) •• NEXT! 
3 0 0 GOSUB1808 1050 E = I N T << V -1NT < V> > $ 8 > 
3 8 0 NEXT I 1068 Z Z = 5 1 2 7 + 8 * Z - E 
4 0 0 GETfl$ •• I F f i $ = " "THEN480 1070 POKEZZ,PEEK <ZZ >ORF<D) 
4 1 0 PRINT " I T 1 : END 1080 P0KEP,Z 
1000 P - C - 2 2 * I N T < V > 1090 RETURN 

Line drawing 
Richard Matthews, 
Harlow, 
Essex. 

E X T E N D E D BASIC on the Texas T199/4A 
computer is easy to use and has many facil-
ities, including sprites. However, one useful 
facility is lacking: the abil i ty to draw high-
resolution lines from point to point on the 
screen. The program described here allows 
high-resolution line drawing and is based on 
the computer's abi l i ty to redefine characters. 

A n important feature of Extended Basic is 
subroutines that can be called by name at any 
point in a program. The line-drawing program 
is wri t ten as one of these subroutines so that it 
can be attached to the end of other programs. 
The routine may be called at any time by the 
statement Call Plot RW,CL ,R \V1 ,CL1 ,CT . 
Th is would allow a line to be drawn f rom 
position RW, row, C L , column, to position 
RW1, row, C L 1 , column. The Texas screen 
has a resolution of 256 by 192 pixels and in 
this routine screen position 1,1 is in the top 
left-hand corncr. 

I n simulating a line-drawing function it is 
necessary to redefine the character allocated to 
a screen position before each new pixel o f a 
line is plotted. Each character consists of an 
eight-by-eight matr ix o f pixels and the 
character must be redefined to include the 
newly-plotted point whi le preserving the exist-

ing pattern o f that character. Another limita-
tion is the l imited number o f characters that 
are available for redefinition. In order to 
preserve the existing ASCI I character set for 
text i t is necessary to start at ASC-96, so this 
routine should only be used for certain 
plott ing tasks. I t is an excellent means o f 
drawing line graphs. 

The variable C T in the Call Plot statement 
is to indicate where w i th in the character set 
you wish the charactcrs to be redefined. In the 
example shown, the starting place is ASC-96 
and thus C T has the value 96. When 48 
charactcrs have been used there arc no more 
available characters to redefine, and so line 
275 instructs the program to start again at 
ASC-96. I f more characters are required then 
C T could be altered to 33, but then the 
standard ASCI I character set w i l l be over-
written. The variable C T need only be set 
once at the beginning of the program. 

Lines 100 to 160 are not part o f the line-
drawing routine, but are included to show 
how a line can be plotted. I n this example, a 
line would be drawn from screen position 
2 ,20 to position 7, 60. The line-drawing 
routine is called f rom line 130. L ine 190 
assigns values to array Bin. 

The process for calculating the path to be 
taken by the line is shown in lines 210 and 
240. Line 250 calculates the character position 
on the scrccn that contains the pixel which is 
being plotted. The Texas screen has a 
character size o f 32 by 24. 

L ine 260 calculates the position wi th in the 

character o f the pixel that is being plotted. 
Call GChar in line 270 finds out which 
character already occupies this position on the 
screen. I f that screen position has not yet been 
used then the ASC value o f 32 is returned and 
this indicates that a new character must be 
assigned to this position and so C T is incre-
mented by 1. L ine 275 checks to see i f all the 
available charactcrs in the charactcr set have 
been used. 

The Call CharPat statement in line 280 -
the CharPat sub-program is bu i l t in to 
Extended Basic and returns a string that 
identifies the pattern o f a character code — 
crcates in variable x the pattern of the 
character code found at the screen position 
already identified. 

Lines 290 to 330 modify the character code 
to allow for the new point that has been 
plotted. L ine 290 identifies the position wi th in 
the string identified in line 280 o f the hexa-
decimal value that must be modified. Lines 
300 to 320 convert this hexadecimal value to a 
decimal value and the logical operator Or is 
used in line 310 to redefine the plotted point 
whi le preserving the existing pattern o f the 
character. 

After conversion back into hexadecimal the 
string X in line 330 is updated to allow for the 
change and the new modified character is 
created and displayed in line 335. The For-
Next loop continues unt i l all the points 
making up a line have been plotted and then 
control passes back to the main program by 
way of line 340. 

60 REM R.MATTHEWS 
70 REM TX SOFTWARE 
80 REM LINE PLOTTER <TI99/4A EXTENDED BASIC) 
35 REM *********** 
100 CT=96 
118 CALL CLEAR 
128 READ RW,CL,RW1,CL1 
130 CALL PLOT ( RW, CL, RW 1,CL1, CT > 
140 STOP 
150 DATA 2.. 20,7, 60 
160 END 
178 REM *********** 
ISO SUB PL0TCRU,CL,RW1,CL1,CT> 
190 BIN(1>,BIN(5)=S BIN<2>..BINC6>=4 •• = BIN(3),BIN<?>=2 : BIHC4>,EIN<8>=1 
210 X1=RW1-RW : ' V1=CL1-CL • : Z1=MAX<ABS<X1 >, AESCVl; > : G= =RW •• •• H=CL 
240 FOR 1 = 1 TO 21 : : G=G+X1/21 •' H=H+V1/Z1 : = RW=INT(6> = CL=INT<H> 
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SOFTWARE FILE 
25@ CHRW=IHT <RW/3.01+1) :: CHCL=INT< CL/8.01+1) 
260 PIXRW=RW-< <CHRW-1 ) *8) : : PI XCL=CL-< <CHCL-1)*3) 
270 CALL GCHflR<CHRW,CHCL,CH) •:IF CH=32 THEN CH=CT •• : CT=CT+1 : : CALL CHARCCH, " " ) 
275 IF CT=144 THEN CT=96 
280 CALL CHARPAT<CH,X$) 
290 PS= I NT < < < PIXRW-1 > #8+P IXCL ) /4.001) +1 - : CD=ASC < SEG$ < X$, PS, 1 ) ) 
300 IF CDC65 THEN DEC=CD-43 ELSE DEC=CD-55 
310 DEC=BIN < PIXCL) OR DEC 
320 IF DEC>9 THEN CD=DEC+55 ELSE CD=DEC+4S 
330 X$=SEG$<X$, 1, F'S-1 ) &CHR* < CD)&SEG* < X*, PS+1,16) 
335 CALL CHAR<CH,X*) :: CALL HCHftR<CHRW,CHCL,CH> :: NEXT I 
340 SUBEND 
350 REM *********** 

REfiUV. 

Chuff-chuff 
G E Malpas, 
Little Stoke, 
Bristol. 

T H I S P R O G R A M produces a piece o f computer-
generated animation for the BBC Mic ro and 
shows the use o f both colour and block 
graphics in the teletext mode — as featured in 
June's Your Computer. 

Lines 10-80 initialise the program and plot 

the background colour using CHR$(157) 
which produces a solid line o f colour across 
the screen for the blue o f the sky and green o f 
the fields. L ine 90 calls a routine to draw-
clouds in the sky, lines 480-520, and produces 
between one and eight clouds in random 
positions in the sky. This crcatcs a different 
pictures each t ime the program is run. L ine 
100 calls a similar routine to draw a hut on the 
screen. 

The main body o f the program, lines 
100-330, produces the sound cffccts for the 
train as i t passes across the screen and also 

produces the control for the speed o f the train, 
lines 140, 190, 270, 320. The position o f the 
train is then plotted using the routine at lines 
360-430. Lines 370 and 380 plot a solid line o f 
colour across the screen producing the anim-
ated effect. Lines 390 and 400 plot the train 
itself in red, and then line 420 w i l l produce 
puffs o f smoke from the train at various 
positions across the screen using the routine 
ProcChuf. 

The overall effect is a very colourful and 
amusing program. The reader could try 
adding further items to the scene. 

5 REM ANIMATED TRAIN 300 SOUND 0,-15,100,L 
10 MODE 7 310 SOUND 0,0,100,*L/2 
20 C = 3 320 C = C + 0.25:PROCTRAIN CC> 
38 FOR X = 1 TO 19 330 NEXT L 
40 PRINT CHR*<&84) CHR*<157) 340 PRINT TAB<38,24>; 
50 NEXT X 350 END 
60 FOR X = 11 TO 23 360 DEFPROCTRAIN C C > 
70 PRINT CHR$<&82> CHR$<157) 370 PRINT TAB<0,15> CHR$<&82> CHR$<157> 
30 NEXT X 380 PRINT TAB(0,16> CHR$C&82> CHR$<157> 
90 PR0CCL0UD3 390 PRINT TAB<C,15> CHR$<&91>"kpt" 
100 PROCHUT 400 PRINT TAB<C,16> CHR$<&90,,o/?M 
110 FOR L = 20 TO 2 STEP -1 410 IC = INTCO 
120 SOUND 0,-15,100,L 420 IF IC = 5 OR IC = 10 OR IC = 15 
130 SOUND 0,0,100,L/2 OR IC = 25 OR IC = 30 OR IC = 3 
148 C = C + 0.25:PROCTRAIN < C ) OR IC = 32 THEN PROCCHUFFCO 
150 NEXT L 430 ENDPROC 
160 FOR L = 1 TO 40 440 DEFPR0CCHUFF <C > 
170 SOUND 0,-15,100,2 450 PRINT TABC0,14) CHR$<&82> CHR«157> 
130 SOUND 0,0,100,2 460 PRINT TAB<C+1,14> CHR*<&97>"e" 
190 C = C + 0.25" PROCTR AIN CO 470 ENDPROC 
200 NEXT L 480 DEFPR0CCL0UDS 
210 SOUND 1,-15,150,20 490 FOR Q = 1 TO RND <8 > 
220 SOUND 1,0,190,10 500 PRINT TAB < RND <38) + 3, RND OS)) CHR$<&97) "NK" 
230 SOUND 1,-15,150,28 510 NEXT Q 
240 FOR L = 1 TO 40 520 ENDPROC 
250 SOUND 0,-15,100,2 530 PR0CCHUT . 
260 SOUND 0,0,100,2 540 PRINT TAB<30,11) CHR$(&91)"xt" 
270 C = C + 0.25 PROCTR AIN < C ) 550 PRINT TAB<30,12) CHR$<&93)" 
280 NEXT L 560 ENDPROC 
290 FOR L = 2 TO 20 

Lissajous effect 
Stephen K Wilson, 
Oakes, 
Huddersfield. 

W H E N T W O sets o f waves produce a geo-
metrical shape a Lissajous figure is created. 
Th is program simulates this effect as pro-
duced on an oscilloscope screen. W i th the 
instrument's time-base off , one oscillating 

signal is connected to the X plate and one to 
the Y plate. I f the frequencies o f these signals 
arc in a simple ratio a recognised symmetrical 
figure is formed. In physics these figures are 
used for determination of an unknown frequ-
ency through comparison w i th a known one. 
The nature o f the figure depends on the path 
difference between the signals. W i t h the 
simplest o f all ratios — 1:1 — the figure is a 
sloping line wi th a path difference of 0 rads, a 
sloping ellipse w i th a path difference o f one 

quarter o f the rads, and a circle w i th a path 
difference o f hal f o f n. 

In this simulation the user is asked to input 
the ratio o f frequencies in lowest terms, and 
the path difference between the signals — X 
signal leading Y signal — as a fraction o f rr. 
The computer calculates and draws the figure. 

The program wi l l run on either BBC model, 
though those w i th model Bs would wish to 
alter l ine 15 to run it in mode zero for greater 

(continued on next page) 
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SOFTWARE FILE 
(continued from previous page) 
resolution. Those wi th greater patience and a 
greater desire for accuracy might wish to 
reduce the Step command at line 100. 

Program name 
Alan Went, 
Colchester, 
Essex. 

E V E R Y O N E M U S T at some time have recorded 
a program on tape and forgotten to label the 
cassette. T o f ind out what the program is, it 
must be loaded, which on the ZX-81 wi th a 
full 16K program can take 10 minutes. This 
routine, which takes up about 90 bytes, wi l l 
read the name that you gave the program, in a 
few seconds, without loading i t , and without 
destroying the existing program. 

Spiral clear 
Gary Nugent, 
Churchtown, 
Dublin, Eire. 

S P I R A L C L S was writ ten for a 16K ZX-81. It 
clears a 22 by 32 screen. The screen is first 
fil led by a spiral o f inverse spaces, and then by 
a spiral o f spaces. The screen is then ready for 

W i t h a view to converting to other Basic 
dialects it is worth mentioning that is a 
formatting feature which displays all figures to 
two decimal places. The V D U 28 call defines a 

The routine is a modified version o f the ZX 
R O M Load routine, but whereas the R O M 
only uses the name to compare the program on 
tape against the program name given after 
Load. I have modified it to print the name on 
the screen. 

Line 1 consists o f a Rem line containing 74 
characters into which Lines 10 to 70 Poke the 
machine-code routine. After running the pro-
gram as listed Lines 10 to 70 should be deleted 
and Line 10 added: 

10 RAND USR 16514 

T o use the routine start the tape-player then 
Run. The normal waiting-to-load pattern wi l l 

output, the Print position having been reset to 
0,0. 

The routine is in machine code and is 91 
bytes long. I t "should be entered into a line 1 
Rem statement using any o f the hexadecimal 
loaders that have been in previous issues o f 
Your Computer. The code is not relocatable. 
Should you wish to move i t , all the Call 
addresses w i l l have to be changed. 

Th is is a novel way to clear the screen and is 

text window at top-centre screen which is 
cleared by the V D U 12 call and cancelled wi th 
V D U 26, line 95. ' F X 15,0 clears the key-
board buffer, line 25. 

appear on the screen. A few seconds after the 
program load patterns appear, the program 
wi l l stop wi th the program name on the 
screen. 

I t is advisable to keep the name as short as 
possible but up to 90 characters can be used. 

Note that Line 10 in machine-code loader is: 

10 LET A$ = "CD230FCD8A4018FBOE0106003 
E7FDBFED3FF1FD2A2031717381110F1F1 CD 
8A40CB7A792001D71730F4181DD51E94061 
A1DDBFE17CB7B7B38F510F5D12004FE563 
0C83FCB1130C3C9C9S" 

After running the program as listed, replace 
Lines 10 to 70 with: 

10 RAND USR 16514 

faster than the system CLS when large 
amounts o f memory and Scroll are in use. 

Poking address 16599 wi th a value less than 
192 increases the speed o f the spirals. A larger 
value decreases the speed. T o make the 
routine clear a 24 by 32 screen, do as direct 
commands: 

POKE 16535,23 (21 for 22 x 32 screen) 
POKE 16575,9 <11 for 22 x 32 screen) 

The routine is called by Rand USR 16514. 

3E 30 LD R 3 0 2B LOOP 3 DEC HL 
CO 93 4-0 CRLL 5PIRRL 77 LD i HL f R 
3E 00 LD ft,00 CD D5 4-0 CRLL PRUSE 
CD 93 4-0 CRLL 5PIRRL 15 DEC D 
01 00 00 LD BC.. 0000 20 F3 JR NZ jLOOP 3 
CD F5 08 CRLL PRINT RT 5F LD E^R 
C9 PET 73 

0B 
LD R,B 

2R 0C 4-0 SPIRAL LD HL.. (D-FILE) FE 0B CP OB 
0E 15 LD C/i5 CS PET Z 
06 20 LD B 2 0 7B LD R,E 
50 RGRIN LD D^B 05 DEC B 
23 LOOP 1 INC HL 59 LD E.. C 
77 LD CHL) R CS PUSH BC 
CD D5 4-0 CRLL PAUSE 01 21 00 LD BC 0021 
15 DEC D ED 4-2 LOOP 4 SBC HL,BC 
20 F3 JR NZLOOP 1 77 LD (HL) .. R 
05 DEC B CD DS 4-0 CRLL PRUSE 
59 LD E^C ID DEC E 
CS PUSH BC 20 F7 UP NZ.. LOOP 4-
01 21 00 LD BC j0021 CI POP BC 
09 LOOP 2 RDD HL.. BO- 0D DEC C 
77 LD (HL) R 13 CS JR RGRIN 
CD D5 4-0 CRLL PRUSE F5 PRUSE PUSH RF 
ID DEC E 3E C0 LD R,C0 
20 FS JR NZ.. LOOP 2 3D LOOP 5 DEC R 
CI POP BC 20 FD JR NZ.. LOOP 5 
0D DEC C FI POP RF 
50 LD D., B C9 RET 

REM: LISSftJOUS FIGURES b* S.WILSON 70 IF PD>-1 THEN PD - PD - INT<PD> 
15 M0DE4 &'/.= 131594 •' PROCBI SPLflV 75 ENDPROC 
20 PR0CPL0T 80 DEFPRuCPLOT 
25 •FX15.0 35 NQVE300.250 : DRfiM800,250: DRAW303,7S0 : DRAW300, 75© DRAW380,250 
38 PRINT TfiB(6,30>"Do *oo wish to re-run "INPUTft* 90 PRINT TAB<5>MR*tio Of 4r<?<tu«r.ci*S ";XF; -YF- PRINT TAB<.6> 
35 fi*=LEFT*(R*,l>-IFfl*= "»" THEN GOTO 15 'Path difference ";PD*PI;" radi-ans" 
46 0 * 2570: CLS: END 95 VDU26 
45 DEFPROCDISPLflV 100 FOR ft = -PI TO PI STEP 0.01 
58 PRINT TftB<8. 1)"LISSftJOUS FIGURES" : PR I NT 7AB<8,2.>STRINGJ < 13, " '> 105 XX = 250»SIN<fl*XF • PD*PI> + 558 
55 VBU23,©.• 7> 39/ 4 = INPUT TAB<4 >"X-f> #isn*l ",XF 110 YY « 250*SIN<fl*YF> + 500 
60 INPUT TflB<4>"Y-»lait* Signal •fre^jer.cy ".YF INPUT TAB<2>"Path 115 IF ft = -PI THEN MOVE XX,YY ELSE DRAW XX,YY 

difference (fraction of PI> ",PD 120 NEXT 
65 VDU 12 125 ENDPROC 

1 SEH^LH 7-7L.N gRND/^CLS ; R _ Y 
£»§•;= R£ s urcN PccK CGPV 3r:55 sg-̂ -S- 5-3) 

LET LET LN igRNDBCS ??4-» NOT *K 
POKE / i S T R S 2!==*. 1 < = RETURN 3 
•??3 PRINT t PRIHT 5GN 4-s RETURN 
?KCGS ZR-„S JK?: r?N : RN 

I'D LET = " CD230FCD6A4.S 1SFBSE0 
1962S3E7FDBFED3PP1FD2H2S3I717331 
•± 1SF lFlCDSfi42CS 7A792SS1D 7 1 7 3 3 F 4 1 
SiC-D5i£94251fi iC'£'SF£I7CS7S723SF51 

0F5D12004FES638C33FCBI130C3C3C9S 

2 8 LET X =16514-
30 I P R$="5" THEM STOP 
4-0 POKE X , lS*CODE &B+CGDE fl$iS 

i -4-7S 
S0 LET X =X + 1 
SS PRINT flSf TO Si ; " 
53 LET R$=R£(3 TO 5 
7 S GOTO 30 
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Double-height 
Paul Evans, 
Clapton-in- Gordano, 
Avon. 

SOFTWARE FILE 

z> vmmzi 
T H I S P R O G R A M produces double-height 
characters f rom a 48K Spectrum. 

Line 5 changes R A M t o p to reserve memory 
for the new character sets. There are two new 
sets, one for the top half o f each character, and 
one for the bottom half. 

Lines 10 to 110 load the two character sets 
above RAMtop . This part o f the program only 
needs to be run when the program is loaded: it 
does not have to be run each time a double-
height character is printed. 

Lines 9800 to 9920 pr int out text contained 
in a $ in double-height characters. Note that a$ 
should contain only ASCI I characters, i.e., 
those wi th a value less than 128. 

I f you own a 16K Spectrum the fol lowing 
changes have to be made: 63830 in line 5 has 
to be altered to 31062; 63831 in lines 100 and 
9820 changes to 31063; and 64599 in line 9830 
changes to 31831. T o pr int the text loaded 
into a$ type Gosub 9800. 

I have discovered that the command 
Open# 2 , " p " causes all text created by a Print 
statement or List command to be diverted 
from the T V screen to the printer. Sometimes 
this is more useful than keying LPr in t to use 
the printer. The statement Close # 2 makes 
things revert to normal. 

1 
5 

1 © 

3 © P O K E 
4-© P O K E 
5 6 P O K E 
5 8 P O K E 
"7© N E X T 
3 © N E X T 
9 © S T O P 

1 © © D E F 
1 1 0 D E F 

9 ^ © © D I H 
3 8 1 0 L E T 
s e a © L E T 
© : P R I N T 
9 8 3 S L E T 
© : P R I N T 
9S4.© I F 
£ = 1 5 6 1 6 ; 

R E H * * * D o u b l e h e i g h t 
C L E f t P S 3 8 3 S 
F O R X = © T O 3 S 
F O R C T O 3 

S t S i & 
s ( i ) fete* 

3 f 7 S 9 > , F N ~ 14-Z 

F N 
F N 
F N 
F N 
C 
X 

F N 3 CZ3 = 2 + X 
F N = P E E K I* I S S I S ^ X 

C h a r s - 6 3 S 3 1 : 
P S 
ChafS- = 8 4 5 9 9 : 
P S 

L E H a $ < = 3 2 T H E N 
G O 

B O S U B 

G O S U B 

S U B : 
T O 1 

L E T C h B T 
R E T U R N 

9 8 5 S L E X a $ = a $ « 3 3 
3 8 6 © G O T O S B © © 

P O K E 2 3 8 S 6 , C h d f S - 2 5 5 * I N T ? C 
h a r s / 2 5 6 ) 
3 9 1 8 P O K E 2 3 8 0 7 , £ 1 N T > 
3 3 2 © R E T U R N 

Magic circle 
Stephen Skinner, 
Billingham, 
Cleveland. 

T H I S P R O G R A M for the standard 32K Dragon 
demonstrates the use o f the circle command. 
Four circles are drawn, each at a 90° displace-
ment. In turn, each radius of the four circles 
decreases by a small amount unt i l they form 
point. Sound is also included to add a bi t of 
sparkle to the demonstration. 

3 0 A = 1 3 5 : B = 2 5 5 : P M Q D E 4 1 1 
4 0 P C L S : S C R E E N 1 , 1 • X = 2 1 1 
5 0 Y = 3 6 • R = 4 4 3 • X I = 4 4 
6 8 Y L = 3 6 : R L = 4 3 : X 2 = 1 2 8 
7 0 Y 2 = 4 3 : R 2 = 4 3 : X 3 = 1 2 3 
3 0 Y 3 = 1 4 3 : R 3 = 4 3 
9 0 C I R C L E < X , Y > , R 
1 0 0 C I R C L E < X 1 , Y 1 ) , R 1 
1 1 0 S O U N D A , 1 : A = A + 2 
1 1 5 S O U N D A + L / 1 
1 2 0 C I R C L E < X 2 , Y 2 > , R 2 
1 3 0 C I R C L E < X 3 , Y 3 ) , R 3 
1 4 0 S O U N D B , L = B = B - 2 

1 4 5 S O U N D B - L } 1 
1 5 0 X = X - 4 : X 1 = X 1 + 4 : R = R - 1 

: R 1 = R 1 - 1 : Y 2 = Y 2 + 3 R 2 = R 2 - 1 
: Y 3 = Y 3 - 3 : R 3 = R 3 - 1 

1 6 0 I F Y 2 > 1 6 9 T H E N 1 8 0 
1 7 0 G O T O 3 8 
1 8 0 F O R M = 3 T O 4 
1 9 0 F O R D = 1 T O 7 0 0 : N E X T 
D = P M O D E M , 1 : S C R E E N 1 , 0 
1 3 5 N E X T D 
2 0 0 N E X T M 
2 1 0 G O T O 1 8 0 

Mystery 
Mister Dann, 
Sleaford, 
Lincolnshire. 

T H E S E P R O G R A M S a r e f o r t h e I K Z X - 8 1 

alone. Tempt ing as they might seem to 16K 
owners, the R A M pack must be removed. 

Program 1 should be entered first and then 
Run. When the inverse L appears, enter 
62,-166,237,71,201 where the commas repre-
sent Newline. 

You w i l l have to try it to see what this 
program does, because it is very hard to des-
cribe. Suffice to say it produces graphics never 
before seen on a ZX-81. 

Enter program 2 very carefully, and use Run 
100.Then,wait. The screcn is fil led w i th 
peculiar characters. Wait unt i l three-quarters 
o f the screen is fi l led, and then Wham! 

T o revert to the normal graphics mode, use 
New. Repeat this procedure, changing the 
-166 to -122 for even more spectacular 
results. 

The cleverer ones amongst you w i l l have 

realised that program 1 can be entered as a 
series of direct Poke commands. The format I 
have used is simply the one I like best. For 
fun, t ry ing changing the -122 to another 
number. 

Program 3 was discovered by accident. The 
Poke command gives you 34 columns as 
opposed to the standard 32. Use line 1 w i th 
other programs to increase screen size. 

10 FOR A = 17000 to 17004 
20 INPUT I 
30 POKE A,I 
40 NEXT A 
50 LET C = USR 17000 

Enter 62,-166,237,71,201. 
Program 1. 

100 LET A = INT(RND"255) + 1 
200 PRINT CHR$ A; 
300 GOTO 100 
Program 2. 

10 POKE 16441,20 
20 PRINT " A B " 
30 GOTO 10 

Program 3. 

Scroll clear 
Ian Bland, 
Northampton. 

CA*! 

W H I L E M E S S I N G A R O U N D w i th my 16K 
ZX-81 I found a way to make the screen Clear 
quickly after Scrolling. Normal ly , a CLS 
command or a return to non-Scrolled Print ing 
takes a long t ime because the display has to be 
padded out wi th spaces on the expanded 
machines. Th is program wi l l illustrate this: 

10 FOR N = 1 TO 22 
20 SCROLL 
30 PRINT'TEST" 
40 NEXT N 
50 CLS 

See how long the CLS command takes. The 
tr ick is to artifically pad the display file on 
each scroll, by using a Tab to move the Print 
position to the end of the line. T o show this, 
change line 30 in the program to: 

30 PRINT'TEST"; TAB 31; 
and Run the program again. By forcing the 
ZX-81 to print a fu l l line o f 32 spaces each 
time, the display file remains intact. 
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nenOTECH Explores the 
Excellence of your TYftl 

menoTccn keyboard 

Current 
Plemopahs 

Centronics 
Interface 

Coming Soon.B 
RS232 

Interface 
Digitising 

Tablet 

Please make 
cheques payable to 

demoted) 
Ltd. 

Please Debit my 
Access/Barclaycard * 
account number 

P l e a s e s e n d m e P r i c e N o T o t a l 

64KRAM£68.70*£10.30VAT £79.00 

32K RAM £43.43+£6.52 VAT £49.95 

1SK RAM £26.00-£3.90 VAT £29.90 

HflG£52.00*£7.80VAT £59.80 

CENTRONICS IF £34.70+£5.20 VAT £39.90 

MEMOTECH KEYBOARD PLUS IP £34.70+£520 VAT £39.90 

Packaging & Possage £2.00 per unit (UK). £3.00 (overseas) 

TOTAL 
"Ptoaso dclc.o whktiavw aoos not apply 

SIGNATURE SAME 

ADORESS. DATE 

© R. Branton & G.A.C. Boyd 1982 

We regret we are as yet unable to accept orders or 
enquiries concerning the above products, but we'll let you 
know as soon as they become available. 

We want to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products. 
Memotech Limited, 3 Collins Street, Oxford 0X4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G 

ENC 

IQemotech's Plug-in ZH81 Keyboard 
• Plugs simply into system without • High quality typewriter keys • Complete with buffered interface 

modifications to your ZX81 • Does not inhibit other add-ons • Fast and easy entry 
• Keys have Sinclair legends • Automatic hold-down repeat • Switchable between configurations 

ftemotech's ftemopah Range 
MEMOPAK 64K MEMORY EXTENSION -
The 64K Memopak extends the memory of the ZX81 by 56K, and w i th the ZX81 gives 64K, wh ich is nei ther 
sw i t ched nor paged and is d i rect ly addressable. The unit is user t ransparent and accepts commands such as 
10 DIM A(9000). 
Breakdown of memory areas...0-8K Sinclair ROM. 8-16K This area can be used to hold machine code for 
commun i ca t i on between programmes or per ipherals. 16-64K A s t ra ight 48K for normal Basic use. 

MEMOPAK 32K and 16K MEMORY EXTENSIONS 
These t w o packs extend and comp le te the Memotech RAM range (for the t ime being!) A notable feature of the 
32K pack is that it wi l l run in tandem w i th the Sinclair 16K memory ex tens ion to give 48K RAM tota l . 

MEMOPAK HIGH RES GRAPHICS PACK 
HRG Main Features — • Fully p rogrammable Hi-Res (192 x 248 pixels) • Video page is both memory and bit 
mapped and can be located anywhere in RAM. • Number of Video pages is l imi ted only by RAM size (each 
takes about 6.2K RAM) • Instant inverse video on/of f gives f lash ing characters • Video pages can be 
super imposed • Video page access is s imi lar to Basic p lot /unplot c o m m a n d s • Conta ins 2K EPROM moni tor 
w i t h fu l l range of graph ics subrou t ines cont ro l led by machine code or USR func t ion 

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE 
Main Features — • Inter faces ZX8I and paral lel pr inters of the Cent ron ics type • Enables use of a range of dot 
matr ix and daisy wheel pr in ters w i th ZX8I • Compat ib le w i th ZX8I Bas ic , pr in ts f rom LLIST, LPRINT and COPY 
• Conta ins f i rmware to convert ZX8I characters to ASCII code • Gives lower-case characters f rom ZX8I inverse 
character set 
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COMPETITION CORNER 
A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in November. The 
name of the winner, the solution, and a competition report will 
be published in the January, 1983 issue of Your Computer. 

If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 

ASTEROID 

CAT-FIGHTER 
BY ANTHONY ROBERTS 
C A P T A I N T ' W I is on a suicide mission inside 
the automated Wo'ny defence zone, w i th the 
entire force o f between 2,000 and 2,100 
homing cat-fighters after h im. 

T ' w i has only a single-lensed F ' l ix disin-
tegrator to start wi th, but fortunately every 
time it is used to destroy a cat-fighter the 
resultant sub-etheral interference disables the 
rest o f the force just long enough for T ' w i to 
raid the Wo 'ny supply asteroid and pick up 
two more lenses and f ix them to his disin-
tegrator. The weapon wi l l destroy as many cat-
fighters as it has lenses. Unfortunately, any 
lens not aimed at a cat-fighter, but which hits 
one, automatically self-destructs — taking 
everything wi th in 100 square AUs wi th it. 
T w o lenses aimed at the same cat-fighter have 
the same effect. 

O f course, T ' w i makes it out after totally 
destroying the cat-fighter force; and gets the 
maximum number of precious F ' l ix lenses: 
how many cat-fighters, and lenses? Here's a 
chart o f the action. 

Competition 
results 
W E R E C E I V E D more than 1 0 0 correct entries 
for September's Jailbrcak problem — consider-
ably more than in previous months. There 
were in fact three solutions: entry at 0 0 . 0 3 

hours for an escapc wi th one prisoner, entry at 
00.21 hours for two prisoners, entry at 15.40 
for three prisoners. Most people reasonably 
assumed that the preferred solution was the 
one in which the most prisoners were released. 

Some entries took a mathematical approach, 
based on the fact that the number o f beads 
must be the sum of an arithmetical progres-
sion. But most programs simply searched for 
those times that ful f i l led all the conditions. 

We considered programs that contained two 
loops, for hours and minutes, neater than 

programs that used a single loop, T ime = 0 to 
23.59, since the latter tests non-existent times 
like 12.70. 

From the handful o f entries which took the 
first line we awarded the £15 book token to 
S Beadle, 44 Mend ip Avenue, Hi l lc rof t Park, 
Stafford ST 17 0PG. He noted that his ZX-81 
took just over eight minutes to solve the 
problem in Fast mode. 

Our September competit ion for a NewBrain 
computer asked entrants to complete the 
sentence " I need a Newbrain because . . . " 
and large number o f entries complained that 

their old brains were worn out w i th the effort 
o f solving the crossword. Other pleas were 
that their brains were too small, unable to 
cope, storm-damaged, jaded, bug-ridden, out 
o f memory, over-taxed and crashed. 

A Morgan put it this way: " M y old brain 
can't take the strain o f fai l ing again"; whi le 
C Shires reported wi th disarming candour 
" M y present one cannot think up wit ty slogans 
to w in competitions". Moved by such plaintive 
cries, we gave the prize to M Whi te, 41 Mon-
vil le Road, Fazakerley, Liverpool L 9 9DE, 
who wrote " I t ' s probably my last chance to get 
a head in comput ing". 

Several people needed a NewBrain because 
as P Marfe l l said " T h i s is the age o f the 
Bra in " ; D Lewis confessed " I have a mania for 
such crania" and D Bul l revealed that " Igor 
dropped the last one on the laboratory f loor " . 

Solution to the September crossword. 

5 
10 
2 8 
36 
49 
50 
6 0 
70 
3 0 
30 
95 
1 0 0 
1 1 0 
1 2 0 
130 
140 
150 
1 6 0 

200 -
c-

REM JfiILBRERK SOLUTION BV S-BEftDLE 
FOR H = 1 TO 24 
FOR M = 0 TO 59 
LET P = 1 
LET G = 0 
LET B = M + 100*H 
LET B = B - 6 
IF B > 6 THEN GOTO 200 
IF B = Q THEN GOTO 100 
LET G = G + 1 
GOTO 60 
LET P = F' + 1 
IF P = G THEN GOTO 150 
LET B = G 
LET G = 0 
GOTO 60 
PRINT H;"HRS 
STOP 
NEXT M 
NEXT H 

VRRIRBLES: M = MINUTES 
B = BERBS 

5 Beadle's program to solve 
the Jai/break problem. 

" ' 1 0 

"MIMS.";p;"PRISONERS" 

H = HOURS G = GOLD COINS 
P = PRISONERS 

YOUR C O M PUT EP NOVEMBER 1982 113 



Keyboard with 
Electronics 
for ZX81 

A full size, full travel 43-key keyboard that's simple to add to your ZX81 and 
requires no soldering in the ZX81. 

Complete with the electronics to make "Shift Lock", "function" and "Graphics 2" 
single key selections making entry far easier. 

Fbwered from ZX81's own standard power supply-with special adaptor supplied. 

Two-colour print for key caps. 

Amazing low price only £19.95 incl. VAT and carriage. Order As LW72P 

Full details in the June 1982 issue of "Electronics-The Maplin Magazine" on sale 
at all good newsagents price 60p. In case of difficulty send 60p to address below, 
or £2.40 for annual subscription (4 issues). 

mopun E l e c t r o n i c S u p p l i e s L td 
P.O. B o x 3, R a y l e i g h , Essex SS6 8LR. Tel (0702) 552911 
Retail shops at 
159 King St.. Hammersmith, London W6. Tel 01-748 0926 
284 London Road, Westcliff-on-Sea. Essex. Tel (0702) 554000 
Lynton Square, Perry Barr, Birmingham.Tel: (021)356 7292 
(Shops closed Mondays!. All mail to Rayleigh address. 

PASCAL FOR THE 
ZX SPECTRUM 

Hisoft are pleased to announce the availability of Hisoft Pascal 4 
for the 48K ZX SPECTRUM. 
No longer do you have to put up with the slow execution speed of 
BASIC programs; Hisoft Pascal 4 produces programs that run 
between 40 and 100 (yes 100!) times faster than the equivalent 
programs written in ZX SPECTRUM BASIC. For example, a 
program to sort a 100 element array of numbers into ascending 
order takes 60 seconds in BASIC, while HP4 produces a program 
which does the same thing in 0.6 seconds! 

NOW you and your children can learn to program in an efficient 
and structured way by using Pascal, the favoured language in 
schools and universities. 

NOW you can write games programs etc. which run as fast as you 
need them to without having to resort to assembler or machine 
code. 

NOW you can use a language which requires minimal re-learning 
when you move from your SPECTRUM to another computer; 
Hisoft Pascal 4 has all the essential features of Standard Pascal as 
detailed in the Pascal User Manual and Report - by Kathleen 
Jensen and Niklaus Wirth, the man who designed Pascal. 

Hisoft Pascal 4 is a professional piece of software designed by a 
team who have been writing Pascal compilers for many years 
you will find it to be powerful, flexible and very easy to use. 

To top it all, we are offering the package (which includes a 60 page 
manual), for a limited time, to 48K ZX SPECTRUM users at an 
INCREDIBLE price of: 

ONLY £25 INCLUSIVE 
Write for more details TOD A Y to: 

S p l H l S D F T as? 60 Hallam Moor 
Liden SWINDON 
SN2 6LS 

Tel . (0793) 26616 ( A n s w e r i n g m a c h i n e ) 

M I C R O W f i B E -UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 681812 
I — — — A D P K H S S y (Close to Clock Tower, Large Car Parks and Bus Station) 
n O T E O U R J S ^ ^ 

"THE " F R I E N D L Y T O U S E R S T O R E " THE FIRST MIDLANDS REGION RETAIL 
SHOP SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES 

ZX81 NOW IN STOCK £49.95 
AND "WELCOME" THE NEW DRAGON 32 
AVAILABLE NOW £199.50 
ALSO SUPPORTING SOFTWARE AND HARDWARE 
Come and s e e our ever increasing range of 
Software • Hardware • Books • Magazines. 
Keyboards • Ram Packs • Graphic Roms • I/O Pons • 
etc. 
Reliable Cassette Player - tested for loading/saving 
on ZX81, SPECTRUM, DRAGON, BBC ONLY £18.50 
SOFTWARE & BOOKS FOR BBC and VIC 20. 
IF THE PRODUCT IS GOOD AND THE PRICE IS 
RIGHT - THEN MICROWARE STOCK IT! 
STOCKISTS OF DEAN ELECTRONICS and 
D.K. 'TRONICS SUPERB KEYBOARDS FOR ZX81 
AND (SPECTRUM - D.K. TRONICS) 

M I C R O W A R E S O F T W A R E 
ALIEN COMMAND (16k) Testing Invaders style 
game making full use of Spectrum sound, colour 
and graphics £5.50 SPECTRUM 
BACKGAMMON (16k) Play against your computer 
in this version of the popular board g a m e 

£5.00 SPECTRUM 
BOTH GAMES AVAILABLE FROM SHOP OR MAIL 
ORDER 

S O F T W A R E W R I T E R S ! 
GOOD SPECTRUM or DRAGON SOFTWARE 

WANTED - EXCELLENT ROYALTIES 

We apologise for delay in sending out catalogues -
we are currently re-printing due to much new 
stock. 

TRADE ENQUIRIES WELCOME OPEN 9.30 - 12 noon 12.30 - 5.30 pm 
Closed Monday 

SAE BRINGS CATALOGI 
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We won't be 
be beaten on 

price! 
SPECTRUM is a rapidly expanding group of 
independent retailers who specialise in selling 
home computers. Our group policy is simple - WE 
W O N ' T BE BEATEN ON PRICE! - our BULK 
BUYING ensures this. We select and buy the best 
and pass the savings on to YOU, the customer. 
We GUARANTEE that i f you find an i tem currently 
advertised and in stock at another dealer and at a 
better price than ours - WE WILL MATCH THAT 
PRICE ON THE SPOT. 

Onlytroinedpersonnel 
at Spectrum! 

We believe that our product ' k n o w - h o w ' is 
crucial to you the customer. That's why in every 
one of our centres you' l l f ind fu l l y t ra ined 
personnel , who have been t ra ined by the 
impor te rs or d i s t r i bu te r s themselves - so we 
k n o w and understand the products we sell and 
can help every customer even the complete 
beginner. At SPECTRUM we find the RIGHT 
equipment to suit your needs. Handing over sealed 
boxes is not our line - our scrvice includes 
' hands -on ' experience that we pass on to YOU. 

After Sales care 
SPECTRUM service centres w i l l ensure that 
should your machine 'go-down' wo w i l l get i t 
runn ing aga in as qu i ck l y as poss ib le . We also 
offer extended w a r r a n t i es at reasonable prices 
t o o l - a s k your SPECTRUM HOME COMPUTER 
CENTRE for full details. 

Shop News! 
New Spec t rum Centres 

CANTERBURY 
MANCHESTER 

PAIGNTON 
PRESTON 

STAFFORD 
Don't miss Fisher's 

COMPUTER 
SHOW 

to be held at the 
LADBROOK MERCURY 
HOTEL 3a8 ings toke on 

OCTOBER 21st 
from 4 p.m. - 9 p.m. 

ADMISSION FREE!- TICKETS AVAILABLE 

COMPUTER DEALERS! 

(or prospective Computer Dealers') 
If you would like to know more about 
becoming a SPECTRUM APPOINTED 
DEALER on an exclusive area basis, 
please contact MIKE STERN or 
ALAN WARREN on (0727) 66646. 
Spectrum (U.K.) Ltd.. Unit 6. Marlborough Trading 
estate. Lattimore Road, St. Albans, Herts. 

Just lookatthistopspecificotion 
• Powerful standard 32K RAM (expandable 

to 64K Bytes). 
• 9 Colour, 5 resolut ion Display. 
• Extended Microsoft colour BASIC (as 

standard). 
• Advanced sound with 5 octaves - 255 tones. 
• Professional style edit ing, e.g. extract l ine, 

auto f ind reinsert. 
• Professional quality keyboard. 
• Centronics Paralled printer interface. 
• Serious programmer/user - the BASIC on 

this machine is similar to that found on 
machines costing 3 t imes the price! 

• Uses almost any cassette recorder. 
• Standard fi le handling ON TAPE. 

Fantastic Value for money! 

DRAGON 32 
Enter the DRAGON! - this real ly is unbelievable 
value at only £173 from SPECTRUM! British built and 
designed, i t 's one of the most impressive micros to 
appear for quite some time. Featuring as standard a 
32K RAM (expandable to 64K Bytes) plus it offers 

extensive facilities inc luding highly advanced 
colour graphics for graphs, cartoon animation 
etc. It's the ideal 'Family Computer' and will 

provide hours of fun and education for YOUR 
family! - see it at your nearest SPECTRUM 
COMPUTER CENTRE now. But just one word 
of warning - at this amazing price they're 

already selling fast so make it soon, or 
phone before making a journey. 

Spectrum SENSATIONAL price 

e173 
PRICE INC. 
VAT £198-95 

S O F T W A R E f o r D R A G O N 3 2 
Joys t icks (pa i r ) £ 1 7 . 3 5 
Cassette lead £ 2 . 3 5 
C A R T R I D G E S 
Beserk . . £ 1 7 . 3 5 
Cosmic Invaders £ 1 7 . 3 5 
MetoroidS £ 1 7 . 3 5 
Ghost A t tack £ 2 1 . 7 0 

Graphic A n i m a t o i £ 6 . 9 1 
Quest £ 6 . 9 1 
Madness and tho M i n o t a u r . . £ 6 . 9 1 
Select ion of Games £ 6 . 9 1 
Select ion of Uti l i t ies £ 6 . 9 1 
Examples f rom Dragon 

M a n u a l £6 .91 
Personal F inance £6 .91 

EX. VAT Scikosha GP100A pr inter 
C A S S E T T E S fo rOra f l on £ 1 8 9 . 0 0 
Computarvo ico £ 6 . 9 1 Printor cable £ 1 9 . 0 9 

A b o v e prices exc lud ing VAT. 

Great Value from Spectrum! 
SEIKOSHA GP-100A 

Graphic Printer 
/ F R E E ! 
• PAPER 
t W o r t h £11.95 § 

«<t» t.tr, SEIKOSHA ptrf. W 
/ 

m 

FREE 
*.!> tvtiy SEIKOSHA pw-
i»»it<J - nit yMt ffee Olfei 

C 
' 0!!«t«xt>. 31.10 62 

Now a top quality graphic printer at a pr ice 
you can a f fo rd . The SEIKUSHA GP-100A - Terr i f ic 
va lue at under £200 from SPECTRUM. Standard Centronics com-
patable interface for easy link-up wi th most micros. • Full graphics capability. 
• Printing speed 30 chars/sec. • Oouble width character output under software control. 
• Graphics, character and double width character can be intermixed cn same line • Paper 
width adjustable up to 10 " - tractor feed. • Print position addressable by character or dot. 

Price Inc. VAT £217.35 Spectrum LOW Mice £ 1 8 9 0 0 
OjtiMjl burton l:t GP-I0DA/SP-1C0VC 

Also available: „ , „ V A T 

SEIKOSHA GP-100VC J S & ."."II.'ICMJO 
(Built exclusively for VIC-20) APPLE SERUt £«.w 

ONLY £199 . 0 0 Ex. VAT 
(£228.85 Inc. VAT) C*M»I faBBCUICM.ACBFTII.OMGON. .EIS.OJ 

Arriving 
soon! 
New GP250X 
50cps pr in te r 
£ 2 3 0 Ex.VAT 

To claim any of the FREE OFFERS 
featured i n our advert isements, 
present th is coupon at t i m e of pur -
chase. and your S P E C T R U M dea-
ler w i l l g ive you the FREE goods 
re la t ing to tha purchase. 
Offers extended until 15.11.82& 
apply to featured free offers only. 

See next page 
S p c c i i u m Compute r Centres have no connec t ion whatsoever w i t h the ZX-Spec t rum Computer manufac tu red by Sinclair Research Ltd. 
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I 
Spectrum's prices now 
lower than ever — plus 
super FREE offers too! 

F r o m h o u s e h o l d b u d g e t s t o a n a l y s i s of b o n d y i e l d s . F r o m f o re ig n 
l a n g u a g e s to s p e l l i n g o r g e o g r a p h y . F r o m m i s s i l e c o m m a n d t o 
P A C M A N - A T A R I d o e s it a l l , E X C E L L E N T L Y ! S e e t h e t o p 
s e l l i n g A T A R I r a n g e a t y o u r n e a r e s t S P E C T R U M C O M P U T E R 
C E N T R E - N O W ! a n d s a v e e v e n m o r e ! 

ATARI 40016K RAM £173.00 
(oxc lud ing programme) k i t ) P r i c e I n c . V A T € 1 9 8 . 9 5 

ATARI 80016K RAM £434.00 

m Cassette 
WORTH £19.95 wi th every ATARI 
400 purchased - Use your FREE 
OFFER coupon. 

53 
fSfi/l it. V-y* ^ - ^ . y i V ^ x ? ' V -v * r^V, t* Yî tr *' - a 

( inc ludes programmer k i t ) 

Addit ional Equipment E X . 
V A T 

Program Recorder £43.00 
•isk D.Tib £260.60 
T h e r a u l Pr inter £173.00 

P r i c o I n c . V A T £ 4 9 9 . 1 0 
m 

Cassette 
WORTH £19.95 wi th every A T A R I 
800 purchased - Use your FREE 
OFFER COUPON. 

In ter face Mode ls — 
Accessor ies 
16K Ram Pack 
Paddles (Pai l ) 
Joys t i cks (Pa i r ) 
Pr ia ter Cable 
RS232C Cable 
Mon i t o r Cable 

£117.39 

£S6.52 
£12.17 
£12.17 
£24.78 
£21.74 
£21.74 

Therma l Paper £3.48 
Des. 2 Master D isket tes . . £19.12 
Books and Manua ls 
Wiley M a r u a l £5.21 
8 a s i c Reference M a a u a l . . . £5.21 
Dos. 2 Manua l £5.21 
Operat ing System L i s t i n g . . £10.43 
Oos. U t i l i t i es L i s t i ng £3.47 
A t a r i Home Computer Programs— 
Hone/Off ice 
Graphi t £13.03 
S ta t i s t i cs 1 £13.03 
Hooie Study 
(Casset te except whe re s la ted) 
Inv. to P r o g r a m i n g 1 £17.33 
Inv . to Pro-;iar.n>,ing 3 " £19.99 
Conversat ional French . . . . £34.77 
Conversat ional 6eiev»n . £34.77 

I N C . 
V A T 

£49.45 
£299.00 
£198.95 
£135.00 

£65.00 
£13.99 
£13.99 
£28.50 
£25.00 
£25.00 
£4.00 

£21.99 

£5.99 
£5.99 
£5.99 

£11.99 
£3.39 

£14.39 
£14.39 

£19.99 
£22.93 
£39.33 
£39.99 

E X . I N C . 
V A T V A T 

Conversat ional I t e l i ao £34.77 £ 3 9 . 9 3 
Conversat ional Spanish . . . £34.77 £ 3 9 . 9 3 
Hangman £13.03 £ 1 4 . 9 9 
S c r a n £17.38 £ 1 9 . 9 9 
Touch Typing £17.38 £ 1 9 . 9 9 
Mus ic Composer (Cart.) . . . £31.30 £ 3 5 . 9 9 

Homo Enterta inment 
Astero ids £25.08 £ 2 9 . 3 3 
BasVctba l l £21.73 £ 2 4 . 3 9 
B lack jack (Cassette) £13.03 £ 1 4 . 3 9 
Caverns o l M a i s ( D i s k ) . . . £26.08 £ 2 9 . 9 9 
Ce.-.lipede £26.08 £ 2 9 . 9 9 
Computer Chess — £21.73 £ 2 4 . 9 9 
M iss i l e Command £26.08 £ 2 9 . 9 9 
P a c M a n £26.0$ £ 2 9 . 9 9 
Space I f tvadert £28.03 £ 2 9 . 9 9 
Star Raiders £26 .03 £ 2 9 . 9 9 
Super Breakout £21.73 £ 2 4 . 9 9 
ViSeo Easel £21.73 £ 2 4 . 3 9 

Programming l a n g u a g e s S A i d s 
Assembler Editor . . £34.77 £ 3 9 . 9 9 
Pi lo t (Coosur .er) £52.17 £ 5 9 . 9 9 
Pi lot (Educator ) . £78.25 £ 8 9 . 9 9 
Entertainer k i t (Star Raiders. 
M iss i l e Command and Pair 
Joys t i cks ) £60.36 £ 6 9 . 9 9 
Programmer X i t (Basic 
Cartr idge and Manua ls) . . . £43.47 £ 4 9 . 9 9 

10 FLOPPY'S 
WORTH £19.50 wi th every ATARI 
DISK DRIVE purchased - Use 
your FREE OFFER COUPON. 

8 Rolls Thermal PAPER 
WORTH £16.00 wi th every ATARI 
PRINTER purchased - Use your 
FREE OFFER COUPON. 

T199/4A 

FREEIN 
INVADER ' S * 
CARTRIDGE • 

Worth £ 1 8 . 9 5 M / with every TEXAS Tt.99/4 
?ifcsattd - at your f.-ie 

OUtr Cctpon 

A v e r y e x p a n d a b l e a n d c o m p r e h e n s i v e m i c r o f r o m T E X A S I N S T R U M E N T S - a n d n o w a v a i l -
a b l e a t s u p e r L O W p r i c e s f r o m S P E C T R U M H O M E C O M P U T E R C E N T R E S . 

• 16K R A M ( e x p a n d a b l e t o 4 8 K ) • E x t e n s i v e r a n g e o f s o l i d s t a t e s o f t w a r e 

• B u i l t - i n 14K B y t e B A S I C I n t e r p r e t e r 

• 16 B i t M i c r o p r o c e s s o r 

• 16 C o l o u r H i g h R e s o l u t i o n g r a p h i c s 

c o m m a n d m o d u l e s a v a i l a b l e f r o m g a m e s 
t o a r c h i t e c t u r a l a i d s . 
O p t i o n a l p r o g r a m m i n g l a n g u a g e s -
U C S D P A S C A L , T I - L O G O & A S S E M B L E R . 

Spectrum L O W Price £ 1 7 3 . 0 0 Price inc VAT 
£198.95 

TEXAS PERIPHERALS 

— J u s t a r r i v i n g I n U . K . 
S H « C " Synt ie i i ie r 
Peripheral E ip .Sys ten 
01«c Coat. Card 
Disc Drive 
RAM E i f . Cord 
M e t r i i printer 
Settvrere Enter ta inment 
Tl kv tders 

EX. VAT Ml. 70 £147.78 £124.30 £234.74 £179.57 £347.78 

INC . 
VAT £93.SS (183.SS £142.35 £269.35 £208.53 f 333.35 

I City. 

£18.48 £18.95 

Tosbitc 
Attack . 
CKW a n 
MuKfcan 
Ad>eMvre A Private 
Education 
•Vernier M̂ flic 
Atot iOAfSeM. 1 
T iach r o g i u l l bvj.*f .«<t 8ASIC . 

. £19.94 £22.35 £19.98 £22.95 

. £23.43 £26.85 C2J.4J E26.SS 
£31.76 £35.S5 

. £12.13 £13.35 

. £75.43 £26 95 
£8.35 ES.50 

£13.M £22.35 

i 
£ 

c > 
1 2 

I n c r e d i b l e Va lu e f r o m S p e c t r u m ! vic -so 
m>. 

; v ; ; i ; . . i • - « ~ ». 
it>K i «r I a r< i* f.!i 3 

The VIC-20 represents superb va lue- for -money from SPECTRUM. A truly 
expandable computer system which can be as simple or as complex as your 
needs require. Ideal as a home micro wi th a large number of educa t iona l & 
games car t r idges available. Equally, wi th additional memory expansion, 
a disc drive and printer, i t becomes suitable as a s m a l l business sys tem, 
powerful enough for stock control, book-keeping and payroll generation 
• Memory expandable to 32K • High resolution (full PET type) graphics 
• 16 Screen colours & 8 border colours • Plugs in to your T.V. or monitor 
• Add Disk Drive & Printer for impressive WOK Byte system • Can act 3s 
an intell igent terminal for a larger computer. 

Unbelievable 
NewLOWprice £127 .50 

Ex. VAT 
(£146 .63 
Inc . V A T ) 

VICC2N Exc. VAT Inc .VAT Exc. VAT Inc.VAT 
cassette un i t . . £34.00 £39 .10 GAMES 
VIC P r i n t e r . . . . £185.00 £212.75 "Avenger" . . . £17.35 £19 .95 
VIC Single floppy disk "Star Ba t t l e " . £17.35 £19.95 
drive (51") £320.50 £368.58 "Je l ly Monsters' '£17.35 £19.95 
3K RAM £24.00 £27 .60 "Super Landor" £17.35 £19.95 
8K RAM £34.00 £39 .10 "Road R a c e " . . £17.35 £19.95 
16K RAM exp. "Ra t R a c e " . . . £17.35 £19 .95 
cartridge £59.00 £67.85 " B l i t z " (cass.) £4.34 £4 .99 
Super exp. Hi BOOKS 
Res cartr idge.. £27.50 £31 .63 Learn Computer Programming wi th 
Joystick £6.52 £7 .50 the Commodore VIC £1.95 No VAT 
Games paddles £11.74 £13 .50 VIC Revealed.. £10.00 No VAT 
Programmers VIC 20 Prog. Reference 
Aid cart £27.50 £31 .63 Guide £14.95 No VAT 
Machine Cede £27.50 £31 .63 VIC Computing 
Basic (1) £13.00 £14.95 Magazine £0.95 No VAT 

S u p e r R A B B I T S o f t w a r e f o r V I C - 2 0 
Save 50p on rec. price of the fol lowing super q u a l i t y games. Inc. VAT. 
Myriad £9 .49 
Frogger £9 .49 
Space Storm £6 .49 
Ski Run £4 .49 
Cosmic Battle £4 .49 

Super Worm £4 .49 
Rabbit Function £4 .49 
Charset 20 £4 .49 
Rabbit Base £14 .49 
Rabbit Writer £19 .49 

BOOKS 
3 We s toc k an extensive range of books to help you. 

Here are j u s t f ew to w h e t your appet i te . 
CP/M Handbook £11 .50 
OON'T £9-65 
Programming the 280 £11.95 
Programming the 6502 £10.75 
Your First Computer £7.75 
BASIC Handbook (2nd edition) £14 .95 
A-Z of Computer Games £5 .60 
Atari Basic £5 .95 
Basic "BASIC' £9 .95 
BASIC Computer Games £6 .95 
BASIC Computer Programs for Business (VOL I) £8 .55 

ACCESSORIES 
SANYO Exc.VAT Inc .VAT. 
Slim 3G Cassette Recorder (for use 
wi th Nascom and Oragon) £26.04 £29.95 
CTT 3106 14" Colour TV Set £199.96 £229.95 
ACCUTRAK 
CI2 Cassettes £0.43 £0 .50 
Single sided, double density disks(for 
Commodore, Atari. Apple. Tandy etc. £1.70 £1 .95 
Double sided, double density disks 
(for Sharp and Superbrain) £2.87 £3 .30 
Single sided, double density double track 
disks (for Nascom and Commodore 8050) £2.30 £2 .65 
Disk 8ank Interlocking cases for diskettes £3.91 £4 .50 
Disk head cleaner £13.00 £14 .95 
Single part 11" x 9J" printer paper. 
box of 2200 sheets £10.39 £11 .95 

I n c r e d i b l e V a l u e ! 
B M C 12 " G r e e n M o n i t o r 

• 18 MHz 
band width 
H Green 
and black 
display 

Spect rum LOW pr ice £69 .00 
( £ 7 9 . 3 5 inc . V A T ) , E x V A T 

Prince 12" Monitor £86.00 
Sanyo 12"SM-12H £84.00 
Sanyo 14" SCM-14H 

Colour £350.00 

Inc.VAT 
£98.0C 
£95.60 

£402.5C 
Spoc t rum Computer Centres have no connec t ion whatsoever w i t h the ZX-Spoc t rum Computer manufac tu red by Sinclair Rosoarch Ltd. 

116 YOUR COMPUTER. NOVEMBER 1982 



At ten t ion real computer enthusiasts! 

I M A S C O M Edition 

£75 WORTH 
of so f tware 

wi lh every M Z 8 0 A 
purchased 

1 
I f 

SHARP MZ-80A 
Desk top genius! - the al l - in-one SHARP MZ-80A. A p e r s o n a l c o m p u t e r d e s i g n e d 
w i t h t h e s e r i o u s u s e r in m ind , ready to run the moment you get it home. Bu i l t - i n 
k e y b o a r d . CRT 9" d i s p l a y a n d c a s s e t t e d a t a s t o rage w i th 48K RAM. The BASIC 
w i t h ex t ra use tu l a d d i t i o n s , o f fe rs qu i t e a p o w e r f u l m ic ro for the h o m e or b u s i n e s s . 
• 4K By te R O M + 48K By te R A M 2K By te V i d e o R A M • ASCI I p ro f i l ed 
k e y b o a r d ~ n u m e r i c p a d • 2 p a g e V i d e o R A M a l l o w s s c r e e n to be s c r o l l e d up 
or d o w n . • C P / M a v a i l a b l e . 

SINCLAIR ZX81 

Spetirum LOW price £ 4 7 5 . 0 0 
Price inc. 

V.A.T. 
£546.25 

MZ Sof tware from 

K U M A 
Pakman (48K> £8.00 
Asteroids £8.00 
Frogger £8.00 
Chess £14.00 
Cribbage £10.50 
Adventure £10.50 
Tombs of Karmak £8.00 
Map of U.K £10.50 
Music Composer £10.50 
Junior Maths £5.50 
Home 8udget £5.50 
Word Pro (Cass) £39.50 
.Vord Pro (Disk) £79.95 
Data Base (Cass) £29.50 
Data Base (Disk) £59.50 

All KUMA priccs excluding V.A.T. 

SHARP PERIPHERALS FOR MZ80A EXC. INC 
VAT VAT 

Twin floppy disk unit ( 5 D £590.00 £678.50 
Single floppy disk unit £400.00 £460.00 
Floppy disk interface card £100.00 £115.00 
Floppy disk cable £24.00 £27.50 
Master diskette and manual £31.00 £35.66 
Expansion unit (disk drive or printer) £100.00 £115.00 

SHARP HAND HELD COMPUTERS 
Pocket-sized genius at your command - we sell the well 
established PCI 211 & the new 1500 Models. 

SHARP PC1211 £65.00 Ex. VAT 
(£74.75 inc. VAT) 

SHARP PC1500 £147.48 Ex. VAT __ T S r r : 
(£169.95 inc. VAT) i S s w a ^ - ^ s s s s s 

PC 1500 Printer/cassette interface £130.39 £149.95 
PCI 500 4K RAM upgrade £43.43 £49.95 

EPSON PRINTERS 

N o w a v a i l a b l e f r o m 
S P E C T R U M COMPUTER CENTRES 

Inc . V A T 
S INCLA IR ZX81 £49.95 
16K R A M Pack £29.95 
Z X Pr in ter £59.95 
Casse t t es a v a i l a b l e f r o m £3.95 - p l e a s e 
s e e y o u r l oca l S P E C T R U M d e a l e r for 
f u r t he r d e t a i l s . 

Are you a real computer enthusiast? If y o u ' r e l o o k i ng 
for a m a c h i n e to t a k e y o u way beyond t he s p h e r e of 
a n o r m a l d o m e s t i c c o m p u t e r y o u n e e d go no fu r the r 
t han the N A S C O M SPECIAL EDITION. To g i v e y o u 
s o m e i n d i c a t i o n of i ts s c o p e i t ' s a l r e a d y b e e n adop t -
ed for m a n y c o m m e r c i a l a p p l i c a t i o n s i n c l u d i n g Hotel 
Booking Systems, Blood Grouping, Weaponary and 

Satel l i te Tracking etc. • Programmable in BASIC 
and machine code H 8 K Memory expandable easily 
to 56K with plug-in board • Facility for up to 206K 
onboard memory • Super colour graphic facilit ies 

• Full range of disk drives, printers and various 
input/output facilit ies can be added • Supplied 
complete with Mains Lead & Plug, T V , Monitor 

& Tape Recorder connections. 

Spectrum LOW Price 

C42995 
(£494.44 Inc. VAT - Prince monitor illus. extra) 

N A S C O M S p e c i a l Ed i t i on 48K R a m Board 
£130.00 ex . V A T (£149.50 inc . VAT) 

. , CV\. l i l b , 
Model VAT VAT 

MX80T3 £299 00 £343.85 
MX80 F/T Type III £335.00 £385.25 
MX100 Type III £429.00 £493.35 
P l e a s e see y o u r S P E C T R U M d e a l e r for p r i c e s 

of I N T E R F A C E / C A B L E op t i ons . 

SAVE £15 on t h e PRINCE MONITOR w h e n 
p u r c h a s e d t o g e t h e r w i t h the 

Chosen by SPECTRUM for their rel iabi l i ty , the superb 
new top qual i ty graphic printers from EPSON. Hew 
features include super & subscript, underlining & 
deletion. If you're looking for an up-market printer at a 
down-to-oarth-price. call in and see the EPSON 
range at SPECTRUM. 

NASCOM SPECIAL EDITION 

FREE! o 2 PAPER 
W o r t h £ 1 1 . 9 5 

ALFRETON 
Gordon Harwood 
69/71 High Street. 
Alfrcton. Derbyshire 
Tel: 0773 832078 

ASHFORD 
Ashford Computer Centre 
2 Station Parade. Clarendon Rd. 
Ashford. Middlesex. 
Tel: 07842 44955 

BASILDON 
Godfrey's 
28-32 East Walk. Town Centre. 
Basildon. Essex. 
Tel: 0268 289379 

BASINGSTOKE 
Fisher's 
2/3 Market Place. 
Basingstoke. Hants. 
Tel: 025622079 

BATH 
Software Plus 
12 York Street. Bath 
Tel: 0225 61676 

BIRMINGHAM 
Sherwoods 
Great Western Arcade, 
Birmingham 2 . 
Tel: 021 236 7211 

BRADFORD 
Photosave 
18 Cheapside. Bradford BD1 4JA 
West Yorkshire. 
Tel: 02 74 308598 

BRIGHTON 
Capricorn 
1 Queens Road. Brighton, Sussex. 
Tel: 0273 29634 

CAMBRIDGE 
KP Ltd.. 
12a Kings Parade. Cambridge. 
Tel: 022368087 

CANTERBURY 
Kent Micro Systems 
Conquest House. 17 Palace St. 
Canterbury. Kent 
Tel. 0227 50200 

CARDIFF 
Randall Cox 
18-22 High St. Arcade. Cardiff. 
Tel: 022231960 

DERBY 
CT Electronics 
The Spot. Derby. 
Tel: 033244760 

EDINBURGH 
The Sil icon Centre 
6-7 Antigua St.. Edinburgh. 
Scotland. 
Tel: 031 557 4546 

GLASGOW 
Victor Morr is Ltd., 
340 Argyle St.. Glasgow G2. 
Tel: 041 221 8958 

The Model Shop 
23 Swan Lane. Guildford. 
Surrey GUI 4E0 
Tel: 0483 39115 

HARROW 
Camera Arts 
(Micro Computer Division) 
24 St. Ann's Rd.. Harrow. Middx. 
Tel: 01-427 5469 

HATFIELD 
Microwor ld 
2 Crawford Road. Hatfield. Hens. 
Tel: 82 64137 

LEEDS 
Bass & Bligh 
4 Lower Briggate. Leeds, 
V/ Yorkshire. 
Tel:0532 454451 

LEICESTER 
Youngs 
40-42 Belvoir St.. Leicester. 
Tel: 0533 544774 

LONDON SE9 
Square Deal 
375 Footscray Road. 
New Elth3m. London SE9 
Tel: 01-8591516 

LONDON N.1 
ASP Micro Systems 
185 Upper St.. Islington. 
Tel: 01-359 9095 

LONDON W11 
Electroleisure 
120 Notting Hill Gate. 
Tel: 01-221 7029 

MACCLESFIELD 
Camera & Computer Centre 
118 Mill Street. Macclesfield. 
Cheshire. Tel:062527468 

MANCHESTER 
Lomax Ltd. 
8 Exchange St., St. Ann's Square. 
Manchester A2 7HL 
Tel: 061 832 6167 
Mr. Micro Ltd. 
69 Partington Lane. Swinton. 
Tel: 061 7282282 
open Thurs.-Fri.-Sat. ti l l 8 p.m. 

MIDDLESBROUGH 
McKenna & Brown 
190 Linthorpe Road. Midbrough. 
Tel: 0642 248345 

N E W C A S T L E - O N - T Y N E 

Turners 
29-31 High Friars. Eldon Square, 
Newcastle. Tel: 0632 612901 
Newcastle Camera 
& Computer Mart 
16 Northumberland. Court. 
Newcastle. Tel:0632327461 

NOTTINGHAM 
Cameo Computers 
8/9/10 Trinity Walk. Nottingham. 
Tel: 060242912 

PAIGNTON 
Devon Computers, 
81 Upper Manor Road.. 
Paignton. Devon. 
Tel: (0803) 526303 

PRESTON 
Wilding's 
49 Fishergate, Preston, Lanes. 
Tel: 0772 556250 

READING 
David Saunders Computer 
Centre 
8 Yield Hall Pice. Reading, Berks. 
Tel: 0734 580719 

RUGBY 
The Rugby Micro Centre 
9-11 Regent Street. Rugby. 
Tel: 0788 70522 

STAFFORD 
Computcrama. 
59 Forgate St., Stafford. Staffs. 
Tel: (0785) 41899 

TEDDINGTON 
" A n d r e w s " 
49 Broad St., Teddington, Middx. 
Tel: 01-977 4716 

WALLINGTON 
Surrey Micro Systems Ltd. 
53 Woodcote Road. Wallington. 
Surrey. 
Tel: 01-647 5636 

WATFORD 
SRS Microsystems Ltd. 
94 The Parade, High Street. 
Watford. Hens. 
Tel: 092326602 

WESTBROMWICH 
Bell 8i Jones 
39 Queens Sq.. West Bromwich. 
Tel :021 553 0820 

WIDNES 
Computer City 
78 Victoria Rd„ Widnes, Cheshire. 
Tel: 051 4203333 

WIGAN 
Wilding Ltd. 
11 Mesnes St.. Wigan. Lanes. 
Tel: 0942 44382 

WOKING 
Harpers 
71-73 Commercial Way. Woking, 
Surrey. 
Tel: 0486261061 

WORCESTER 
David Waring Ltd. 
1 Marmion House, High Street, 
Worcester. 
Tel: 0905 27551 

COMPUTER DEALERS! 
(or prospective Computer Oealers!) 

J- If you would like to know more about becoming a 
10 SPECTRUM APPOINTED DEALER on an exclusive area 
iO basis, please contact MIKE STERN or ALAN WARREN on 

; (0727) 66646 
>G Spectrum (U.K.) Ltd. Unit 6. Marlborough Trading Estate. 

Latlimor* St Albans. Herts. 

MAIL ORDER 
When it comes to MAIL ORDER our 
service is FAST! with SECURICOR 
DELIVERY to anywhere in the Bri t ish 
Isles. Ask your nearest SPECTRUM 
dealer for further details at time of 
ordering. 

U p t o £ 1 0 0 0 I N S T A N T C R E D I T w i t h a 
S P E C T R U M C H A R G E C A R D 
With a SPECTRUM CHARGECARD you choose the credit 
limit to suit YOU. e.g. a monthly payment of £10 gives 
you £200 credit . Ask your nearest SPECTRUM COM-
PUTER CENTRE for written details on how to apply for 
your SPECTRUM CHARGECARD NOW! 
(Typical APR 30.6%) 

Not all stores carry every advertised item, please phono boforo making a journey — Prices correct at t ime of going to pre^s E. & O.E. 
YOUR C O M P U T E R , N O V E M B E R 1982 

V.A.T. 
You wil l see that we quote our prices 
both including VAT and excluding VAT 
- no hidden 15% to suddenly up- l i f t 
your b i l l but also making our prices 
easier to compare with our competitors. 
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EVERYTHING 
SPECTRUM 
OFFER... PLUS 

SPECTRUM 

C o l o s s a l A d v e n t u r e : The c l a s s i c m a i n -
f r a m e game " A d v e n t u r e " w i t h a l l o f t h e 
o r i g i n a l t r e a s u r e s and c r e a t u r e s p l u s 
70 e x t r a rooms! 

A d v e n t u r e Q u e s t : From t h e G r e a t F o r e s t ; 
up Ore M o u n t a i n ; t h r o u g h c a v e s , d e s e r t , 
swamp, f i r e , l a k e and b l e a k m o o r l a n d on 
an e p i c q u e s t t o d e f e a t T y r a n n y . 

Dungeon A d v e n t u r e : NEW! The dungeons o f 
t h e Demon L o r d have s u r v i v e d H i s f a l l . 
Can you a c q u i r e t h e i r t r e a s u r e s f i r s t ? 

SHARP 
W c have in stock the foi l range listed 

by Spectrum. 
^ r n m I f The MZ 80B and a full range 
M I I U of peripherals. 

APPLE 
Apple II and III Computer Systems in 

stock and we are an authorised Service 
Centre for Apple. 

m f We are an appointed dealer 
r W v v forJarman Business Systems. 

NASCOM 
exc VAT INC VAT 

Nascom 2 (kit) No user RAM 
£225.00 £ 2 5 8 . 7 5 

Nascom 2 (built) No user RAM 
£285.00 £ 3 2 7 . 7 5 

Nascom Power Supply (kit) 
£35.00 £ 4 0 . 2 5 

Nascom Micro-ed 8K Computer 
£399.00 £458 .85 

Nascom "Special Edit ion" 
8K Computer £429.95 £494 .4 4 

Nascom 3 48K 
Computer 
Nascom RAM B16K. 
Board (kit) 
Nascom RAM B16K 
Board (built) 
Addit ional16K RAM 
Addit ional 32K RAM 
48K Add-on Memory 
for "Special Edit ion" 
I /O Board (kit) 

PlO Op t i on 
CTC Opt ion 
UART Opt ion 

Nascom Single Disk 
Dr ive inc FDC Card 

EXC VAT INC VAT 

£499.00 £ 5 7 3 . 8 5 

£80.00 £ 9 2 . 0 0 

£100.00 
£15.00 
£30.00 

Board 
£130.00 
£45.00 
£ 1 2 . 0 0 
£14.00 
£16.00 

£115 .00 
£ 1 7 . 2 5 
£34.50 

£ 1 4 9 . 5 0 
£ 5 1 . 7 5 
£ 1 3 . 8 0 
£ 1 6 . 1 0 
£ 1 8 . 4 0 

£470.00 £ 5 4 0 . 5 0 

STOP PRESS! 
Scoop purchase of 

manufacturers final stock. 

NASCOM IMP Printer complete 
with 'IMPRINT' ROM. 

Previously £325 plus VAT. 
Now £199.95 exc. VAT. 
£229.95 inc. VAT. 

Simply write your program in Basic (or load an existing 
program), press a key and M CODER will automatically compile 
it into machine code. 

M CODER handles 99.9% of all Basic. 

Once used you'll never write Basic programs again -

Give ALL your programs that super-fast professional look with 
M CODER. 

Buy M CODER now and revolutionise your programming for the 
all inclusive price of only £7.95. 

Cheque or postal order to: 
PERSONAL SOFTWARE SERVICES 
112 Oliver Street, Coventry CV6 5FE 

Each L e v e l 9 a d v e n t u r e i s p a c k e d w i t h 
p u z z l e s and has o v e r 2 0 0 i n d i v i d u a l l y 
d e s c r i b e d l o c a t i o n s - a game c o u l d t a k e 
weeks t o c o m p l e t e ! O n l y d a t a and code 
c o m p a c t i o n a l l o w us t o p r o v i d e so much. 

94 The Parade, High Street , W a t f o r d . Her ts . 
Telephone (0923) 26602. 
Y O U ' L L V A L U E O U R E X P E R I E N C E . Y O U ' L L 
V A L U E O U R PRICES. FREE S E C U R I C O R DE-
LIVERY OR POST O N ORDERS O V E R 

Keen pi-<o and krowlcdgcablc staff hav« created 4 rrcd (<><• b£gcr ir<) better 
ncwpremueiin Witford. Accru£ Bjrclaycard wtlcomr. 
Hire purchase and part«x<hai\$«iva.*iblc. E . l O i 

SOFTWARE 
for Ztf-81 ZX Spectrum BBC fQkro 

New maths programs - improve your maths and 
programming skills by playing Simon maths Games. 

Choose your own level of difficulty - suit ages 10-16. 
10 programs on each tape - most incorporate Moving 

Graphics and are fun to run 
Let your computer help you to pass your exams. 

Maths 1 Number. Area. Fractions. Decimals. Money. Length. 
Number. Estimation. Test 1. Game 1 

Maths 2 Volume. Ratio, Percentages. Perimeter. Bases. Time. 
Number. Estimation jest 2, Came 2. 

Maths 3 Directed Number. Co-ordinates, Angles. Scale. Probability, 
Density. Temperature. Estimation.Test 3, Game 3. 

Maths 4 Square Roots, indices. Circles, inequalities. Statistics, 
Number, Fractions. Angles. Test 4. Game 4 

Maths 5 Equations, Directed Number, Statistics. 
Probability, Circles. Equations. Pythagoras. 
Simultaneous Equations, Test 5, Game 5. 

EVER WANTED TO WRITE MACHINE 
CODE PROGRAMS? NOW YOU CAN -

Each a d v e n t u r e r e q u i r e s 32K o f memory & 
c o s t s £ 9 . 9 0 ( i n c l u d i n g VAT and P & P ) . 

Send o r d e r , d e s c r i b i n g y o u r c o m p u t e r , o r 
a SAE f o r f u l l d e t a i l s t o : 

L E V E L 9 C O M P U T I N G 
.229 Hughenden Road, H i g h Wycombe, Bucks 

SRS MICROSYSTEMS 

Simon Software 
Quality tapes copied at normal speed for better 

reproduction 
Cassettes with 
Printed Programs £5(inc.VAT). Please add £1 p&p. 
FREEIblank tape with each set ordered 
Send cheque/PO to: Simon Software. Dept. E.S. 

Freepost. New End. 
Redditch. Worcestershire 
(Please state ZX-81 (1K). (16K) or BBC Micro) 

or ZX Spectrum. 

M CODER 
THE FIRST REAL MACHINE CODE 

COMPILER FOR THE ZX81 

POWERFUL PROGRAMS FROM PSS 

118 YOUR COMPUTER. NOVEMBER 1982 



M A C H I N E c oIDTEJJ 

ZX Spectrum - ZX81 

In 1981. ACS So f twa re pub l i shed ACSEMBLER and DIS-
ACSEM. These are n o w genera l l y regarded as qu i te s imp l y 
the best assembler a n d d isassemble r p r o g r a m s ava i lab le for 
the ZX81. 
"The disassembler. . . is really fantastic." A .M . . London 
"I am very pleased with the assembler and I feel that you have 
a real winner in this program." R.B.. Gloucester 
Your programs arc first class. Looking forward to more. ~ 

A.J., Norway. 
. . the single biggest step to proficiency in machine code 

programming." SINCLAIR USER 

N o w , w i t h the super io r faci l i t ies of the ZX Spec t rum. ACS 
So f twa re have d o n e it again. Ultraviolet and Infrared are as-
semb le r a n d d isassembler p r o g r a m s that w i l l e x tend y o u r 
Spec t rum. Look at the faci l i t ies that U l t rav io le t o f fe rs : 

W o r k s ent i re ly in dec ima l (no hex p rob lems) ; a l l Z80 in-
s t ruc t ions cor rec t ly assemb led ; suppo r t s the pseudo-
ins t ruc t ions EQU. ORG (mu l t i p l e ORGs a l lowed) , DEFB, DEFW 
a n d DEFS: code can be assemb led at one loca t ion a n d then re-
loca ted ; a l l ows a lphanumer i c labels of any l eng th ; fu l l l is t ings 
of assemb led code and m n e m o n i c s can be ou tpu t to the 
pr in te r ; fu l l error t r app ing w i t h fau l ty ins t ruc t ion c lear ly indi-
ca ted ; c o m m e n t s can be inc luded in the source f i le. 

So n o w there is no need to be i n t im ida ted b y mach ine code -
w i t h U l t rav io le t a n d In f rared i t 's ch i ld ' s p lay ! 8 u y t h e m f r o m 
the mach in e code specia l is ts - ACS So f tware . 

ULTRAVIOLET - £7.50 INFRARED - £6.75 

The lot lowing programming »idt«r0 0vatlible'0Mhe 16KZX81 jtC5 50e»ch SAE 
for details Priett includc postage and packing for UK orders, oversea! clients pl«as« *dd appropriate postage 
ACSEM81ER CS ACSEMr ACS DE8UG: PROGSTORE TOOIKIT PROG MERGE (version 2): TAPEKIT 
PROGM6RGE »r.<j TAPEKIT won't make « Spectrum out ot your 2X81 Out they will give <t some interesting new faC"l"t>©*t 

ACS SOFTWARE 7. Udgen Cresccnt. 
Roundhay. 

Leeds LS81HN 

BEEBUG 
BBC MICRO 

INDEPENDENT NATIONAL USER 
• GROUP FOR THE BBC MICRO 

IF YOU OWN A BBC MACHINE. OR HAVE ORDERED ONE, OR ARE 
JUST THINKING ABOUT GETTING ONE. THEN YOU NEED BEEBUG. 
BEEBUG runs a regular magazine devoted exclusively to the BBC 
Micro (10 issues per year). Now 38 pages. 
Latest n e w s o n the BBC pro ject . 
W h a t y o u shou ld k n o w before y o u order a mach ine . 
M e m b e r s ' d i scoun t s c h e m e o n books a n d hardware . 
N e w p r o g r a m l ist ings, regular adv ice c l in ic, a n d h in ts and t ips pages in each 
issue. 
April Issue: 3 D N o u g h t s a n d Crosses, M o o n Lander , Ellipse a n d 3 D Sur face . 
Plus art ic les o n U p g r a d i n g t o M o d e l B, M a k i n g Sounds , a n d Opera t ing 
Sys tem Calls. 
May Issue: Careers, B o m b e r , Chords , Spiral a n d more . 
Plus art ic les o n Graphics , W r i t i n g Games Programs, a n d Us ing the 
Assembler. 
June Issue: Mazet rap , M i n i W o r d Processor, Po lygon ; p lus art ic les o n 
Upg rad ing . The User Por t , T V set a n d M o n i t o r Rev iew, Graphics Part II, 
M o r e Assembler Hints , S t ruc tu r i ng in BBC Basic, p lus BBC Bugs . 
J u l y issue (36 pages) Invaders a n d p a t c h w o r k p rograms. Fix fo r BBC 
cassette Bugs , M o d e 7 exp lored. User def ine Keys, S o f t w a r e reviews. H igh 
res g raph ics p r i n tou t , RS423 receive f i x . 

'Membership 
6 months £4.90 
1 year £8.90 

Send £1.00 and A4 SAE 
for sample 
(Overseas add £1.00 for 6 mths, 
£1.50 for 1 year) 

[yiake cheques to 
BEEBUG 

and send to 
BEEBUG, Dept 4, 
374 Wandsworth Rd. 
London, SW8 4TE. 

FOUR NEW 
VIC ADD-ONS 
FROM ADDA 

1 Light up with VicRel. VicRel is a control relay that plugs straight 

into the Vic user pert to give simple, programmable switching of 
• electrical apparatus in the home office or factory. Its six relay outputs 

can control door locks, lamps, valves, tools, ventilators. And 
two inputs allow the Vic to read signals from 
external sources such as thermostats, push 
buttons or light activated switches. VicRel 
eliminates black boxes full of wires and 
represents one of the most exciting, value-
tor-money, firmware additions to any Vic 
computer system. £28.95 INC VAT 

2 Plot away with VicGraf. This cartridge allows you to explore 

the complicated equations and functions of graphs. The menu screen, 
• activated by the Vic's special function keys, will automatically plot a 

graph, define new functions, calculate accurate values of an intersection, find the 
maxima and minima of a function. Simple editing allows you to check current 
functions and to change them. A necessary and attractive addition to any 
educational situation where graphs need to be explored 0 _ _ n _ £ Z o . U 0 IMC VAT 

3 Crunch & Display with VicStat. A p lug in car t r idge that 

undertakes statistical ca lcu la t ions-such as Meanvalues. Standard 
• deviations and Variances—and displays using single commands 

Other one word commands allow you to draw vertical and horizontal bar charts. 
to plot graphs, and to specify the 
scales and the colours used by these 
commands. It will also sort numeric 
and character strings. Finally, all or 
part of screen displays can be copied 
to the Vic Printer. 

VicStat comes complete with a 
detailed operating guide. £28.95 INC VAT 

FORTH The VicForth plug-in cartridge complete 
with 3K of additional memory, takes 

_ programming into new dimensions. As both 
an operating system and program development aid VicForth can speed up 
program writing and speed of operation. 
VicForth is based on fig-Forth and is almost identical to Pet Forth. It does 
however support the Vic cassette deck an unusual feature. For those who do 
much programming a Vic Disk unit is suggested VicForth provides several hundred 
one-word commands- l i s ted in the detailed f Q Q Q c 
user gu ide - tha t can be added to. & O o . y 0 INC VAT 

ADDA COMPUTERS 
Contact your local dealer for 
these VIC products from Adda. 
In case of difficulty—or to see demonstrations—call the VIC Centre 
154 Victoria Road. London W3.01-992 9904. 
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OHIB ELTEC SERVICES LTD 
BBC MICROCOMPUTER SPECIALISTS 

» 1 C 0 R N 
COMPUTER 

COMPUTERS 
BBC Mode l " A " (in stock now) £299.00 
BBC Mode l " B " (in stock now) £399.00 
BBC Mode l " A " plus extra 16K memory £330.00 
16K Hitachi memory (as f i t ted by ACORN) £31.00 
FULL UPGRADE KIT (Genuine A C O R N issue) £90.00 
UPGRADE KIT f i t t ing charge £10.00 

PR INTERS 
Seikosha GP100A £225.00 
EPSON MX80 F / T III £390.00 
EPSON MX100 F / T III £530.00 
S M I T H CORONA Daisy Whee l Printer £557.00 
Printer Cable £18.40 

CASSETTE RECORDERS 
Cassette Recorder (Pye) £23.00 
Cassette Recorder (Ferguson) £28.00 
Cassette Recorder (Sony) £37.95 
Cassette lead (7 pin D I N / 3 jacks) £5.00 
Blank Cassettes (Scotch 3M) £0.70 

MONITORS 
14" Full co lour MONITOR (used in BBC computer 

programmes £309.35 
12" Green Screen MONITOR £126.00 
RGB Mon i to r lead £5.00 
Moni to r lead £5.00 

B B C SOFTWARE 
A C O R N S O F T P e e k o Computer £9.95 
ACORNSOFT Defender £9.95 
ACORNSOFT Monsters £9.95 
ACORNSOFT Philosophers Quest £9.95 
A C O R N S O F T Snapper £9.95 
ACORNSOFT Arcade Ac t ion £11.90 
ACORNSOFT Desky Diary £9.95 
Sinclair Mu tan t Invaders £3.95 
Sincair Super Hangman (Hilarious! w i t h sound) £3.95 
Sinclair " B " Invaders (Just like the Pub version) £6.95 
Sinclair Beebmunch (Like Snapper) £5.95 
Sinclair 3-D M A Z E (FAST INTRICATE!) £3.95 
Sinclair W O R D PROCESSOR £9.95 

Agen ts for BUG-BYTE &• PROGRAM POWER sof tware 

EDUCATION PACKS by 
PROCYON 

All the fo l lowing are designed by practising teachers & 
wr i t ten by professional programmers. They are intended 
fo r use w i t h the BBC Mic rocomputer bo th in school & at 
home. 
PRO DIS R A M resident colour d isassemble /dump/ 

edit program £9.14 
PRO S T A T Part 1 Stat ist ical analysis program £9.14 
PRO S T A T Part 2 Regression (line f i t t ing) program £9.14 
PRO TEST 4 Funct ion ( + - x ) Maths training 

program £9.14 
Uti l i ty Pack - Rank, A lphabet , Calendar etc. £6.95 
FLETCHER Fletcher's interact ion analysis £9.14 
RAPHSON Advanced maths program £6.95 

B B C BOOKS 
NEC 30hr Basic £5.50 
Practical Programs for the BBC Microcomputer 

Johnson Davies £5.95 
Basic Programming on the BBC Computer Cryer £5.95 
* * N E W * * 
Let Your BBC MICRO Teach you to Program Hartnell £6.45 
The BBC MICRO Revealed Ruston £7.95 

P S FOR ATOM OWNERS ! 
D I S A T O M SUPER ROM 27 new words plus 

FULL D ISASSEMBL E £29.95 
SOFTSWITCH 4 x 4K ROMS Sof tware selectable. 

plug- in £22.95 
PRO LOG A D C Board. Eight inputs for joyst icks, 

paddles, machine inputs £24.95 
ACORNSOFT BBC BASIC board £49.50 

ELTEC SERV ICES LTD 
231 Mann ingham Lane, Bradford BD8 7HH 

Tel: (0274) 491371 
OPEN Mon-Fri 9am-5pm Sat 9am-12 noon 

Prices are VAT INCLUSIVE 
P&P £1.00 for orders under £100.00: Orders over £100.00 add £10.00 for a Securicor Delivery 
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SPOCK: "Computer! Calculate the value of Pi to ten thousand decimal places". 
COMPUTER: ""Working . 

CAN YOUR COMPUTER SPEAK? 
The WIDEBAND SPEAKEASY speech synthesiser adds voice 
response to any compute r with a paral lel port including PET, 

ZX-81,VIC.BBC. ATOM, HORIZON etc. 

for Only £69 + VAT 

-K- UNLIMITED VOCABULARY 

EASY TO PROGRAM 

LOW MEMORY OVERHEAD 

COMPLETE MANUAL WITH 
DICTIONARY, SAMPLE 
SOFTWARE AND TUTORIAL 
ON SPEECH PRODUCTION. 

Also includes high flu* speaker and power supply, all housed in high quality wood 
cab met, with volume control and rear pitch control. 

Programmed with simple phonetic codes. Apart from the obvious appbcar.ons of 
voice response in manufacturing, testing, blind terminals etc.. this product also 
teaches a great deal about linguistics and speech production. 

Software is available in BASIC and Z-80 and 6502 assembly for direct input in 
PHONETIC SPELLING closely related to the ARPABET international phonetic alphabet. 

For your nearest dealer contact: 

UblDEBXmu 
ORWELL. ROYSTON,HERTS. TEL; 0223 208017 
A subsidiary of Sands-Whiteley Research and Development 

PRODUCTS. CAMBRIDGE RD.. 

PRICE BREAK-THROUGH ON 
EXTRA MEMORY FOR ZX81 ! 

The N E W EconoTech 16K R A M PACK 

adds 16-tlmes more memory to your ZX81 at a budget price! 

Fully assembled, tested and 
guaranteed - neat and compact, 
fits snugly to eliminate wobble. 
Compatable with ZX Printer. 

ONLY £19.951 
plus £1.50 post & packing 
to anywhere in the world 

Full refund if not ful ly satisfied - simply return within 
14 days of purchase. Al low up to 28 days for delivery. 
Fill in the coupon below and send with cheque or P.O. 

To: 
EconoTech, 30 Brockenhurst Way, London SW16 4UD 
Please send me .... 16K RAM Packs @ £19.95 each, 
plus £1.50 post and packing. 

Name 

Address 

IT'S MORE FUN 
LEARNING WITH VIC 
-at Home or School 

If you are over 3 years old, and still young enough to 
hi t the keys, then these new VIC programs are for you. 

From top software publishers ASK, they let you learn— 
and laugh about it too. 

Fabulous graphics. Demanding ideas that make learn-
ing lots more f u a 

Al l on cassette at £8.95 inc. VAT 

TWISTER. Designed to improve concentrat ion and 
logic. Rearrange a geometric puzzle-a bit Rubik cube- l ike-
so that no row or co lumn contains a repeated colour. There 
can be f rom 3-10 columns and i f you cannot get out of it, 
Twister wi l l do it for you. For really clever users you can go 
into the Super-Twister mode where yo u must arrange the 
squares so that no diagonal, as well as row or 
column, contains the same coloured square. This1 

is so diff icult that the computer does not give 
you the answer! Supposedly designed for age 
8 upwards. 

NUMBER CHASER. Designed to improve estimating 
and mult ip l icat ion skills for 5-12 year olds. A car race where 
you move against the computer according to your skil l 
at estimating the g iven sum. We forget that i n the age of 
the calculator estimating is important to see i f your 

computer, calculator etc has come up w i th the 
right answer. 

Number Chaser has superb 
graphics and sound—you wou ld not 

want more than a few of these in 
a classroom at any one t ime since 
the level o f excitement, as well as 

learning, is very high. 

PACEMAKER. This is designed to improve spelling, to 
expand vocabulary and also sharpen observational skills. 
Designed for 5-12 year olds this is an interactive program 
where you draw people's faces. 

Superb graphics that—like most of these ASK 
programs- f i l l the moni tor or TV screen and are not res-
tricted to the normal VIC format. 

A beautiful ly crafted piece of soft-
ware that wi l l f ind many applications in 
school and at home. It w i l l also be of 
special benefit to people teaching 
chi ldren who are slow to learn to read. 

WE WANT TO COUNT. This is a program for chi ldren 
of three years and upwards who want to leam numbers 
and to count thingscorrecdy. There are four parts in the 

program w i th games-type graphics. 
In two of these you can select levels 
between one and five. This pro-
gram has been designed to be 
extremely simple to operate so 
that, once loaded, chi ldren can 

use it entirely on their own. 

ADDA COMPUTERS 
Contact your local dealer for 
these VIC products from Adda. 
In case of difficulty—or to see demonstrations—call the VIC Centre 
154 Victoria Road, London W3.01-992 9904. 
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ARCADE QUALITY SOFTWARE FROM LLAMASOFT!! 
Spectrum ATARI 400/ soo by Jeff Minter ZX81 
SPECTRUM 
GRAPHICS/CHARACTER CREATOR 
Now you can define your very o w n custom character sets. Or edit the existing 
sets. Results fully displayed on screen in mode 0, 1 and 2. Many excit ing 
features including: Save, Screen Modes, Reflect, Invert etc. 
Supplied on cassette w i th data £8.CO + 50p p&p . 

SPECTRUM SUPERDEFLEX 
The idea of this new game Es to bounce 'SID' the space invader around the 
screen into the power pads. Keeping away, of course, f rom the devil which 
choscs you around the screen. Steer w i t h your dsftex shields, but beware the 
mines or you may be buried alive. Superb graphics and fantastic sound on the 
48K SPECTRUM only. £4.95 on cassette. 

CITY BOMBER 
A full feature version of the popular game 'BLITZKRIEG' supplied for the 16K or 
48K SPECTRUM only. £2.95. 

ROX I I I 
Blast the falling meteors as they invade your planet. Cruise missiles are your 
only dcfcncc in this wor ld of disaster. If they break through the crust of your 
planot then your life support systems wil l fail. A very addictivc game w i t h fast 
action and great graphics. Only £2.95. 

GRAPHICS CREATOR 
NOT just another character editor! This one allows you to define not only 
the 21 user definable characters, but also allows you t o change the entire-
96 character A S C I I set. Creates 8YTES files ready for you to load into your 
o w n programs. Includes advanced Reflect, Invert, Field commands otc. 
Complete w i th ful l documentat ion. If you are at all serious about SPECTRUM' 
graphics, then bin the BIN statement and use Graphics Creator w i t h its easy 
on-screen cursor editing. £2.99 

PLEASE ADD 50p P&P WITH ALL ORDERS 

WANTED! 
GOOD QUALITY SOFTWARE. 
SEND DEMO FOR QUICK 
REPLY. 

TRADE ENQUIRIES WELCOME 
Send Cheque/P.O. w i th order to: 
L L A M A S O F T SOFTWARE 
Dept YC11, 49 Mount Pleasant, Tadiey. Basingstoke 
Hants. I07356) 4478. 

ZX81 
CENTIPEDE 
The ORIGINAL game f rom the ORIGINAL author. This is the identical program to that being sold by 
other companies for three times our price. The game has received ecstasic reviews in the comput ing 
press. Program has 30 speed levels and ever increasing Centipede hordes. Tables top 10 scores and 
their names. W h y Wai t to Pay More? Only £1.99. 

VIC 20 
BREAKOUTJDEFLEX 
Unexpanded package a ful l feature version of the popular arcade Breakout plus a new concept in 
computer games, Deflexl! 8 o t h programs on one cassette only £3.95. 

BLITZKRIEG <3.5k) 
Fly your Vulcan bomber over enemy territory 3nd destroy tho city. 25 levels of play. Hi-res colour 
graphics on the unexpanded Vic 20. Only £4.95. 

DEFENDA! m / c 
Full feature version of the popular arcade game including; Swarmcrs, Baiters, Pods, Landers and 
Humanoids. Controls: Up, Down, Thrust, Reverse, Fire and Smart Bomb. High resolution colour 
graphics. Joysticks controls. 8k or 16k expansion needed. Only £8.00 + 50p p&p. 

T R A X X I m / c 
Vic 20 version of the brand new arcade game " A m i d a r " A Packman/Quix crossbreed. Al l machine 
code, fast and fun. Joyst ick controls. Hi-res colour graphics. 8k or 16k expansion needed. Only £8.00 
+ 50p p&p . 

R A T M A N ! m / c 
Kill the squeaking rats wh ich fall f rom the sky before they dig in and prey on you! Game includes rats, 
hammers, men, mutants and spears. M / c , hi-res colour graphics. 8k or 16k expansion needed. Fast 
and fun for only £5 • 50p p&p . 

UTILITY P R O G R A M S (for unexpanded Vic 20) 
GAME GRAPHICS EDITOR. Create your very own cus tom characters. Full featutres include Reflect. 
Save on Tape etc. 
SOFTKEY 24.24 koy words inc. Peek, Poke, List. Save on your funct ion keys. Both programs supplied 
on one cassette. Only £6.00. 
Coming Soon, plug-in games cartridges at under £20 — please ring for details. 

ATARI 400/800 
TURBOFLEX 
Superb ultra-fast and totally new ball game unlike any you have seen before. Uses ATARI 'S un que 
features to the ful l . Incorporates superb co lour /sound effects and usos Player/Missile graphics. Tables 
top 10 scores along w i th Scorer's name. £6.00 -r 50p p&p . 

FREE! TO VIC, ATARI & SPECTRUM OWNERS. SEND 
SAE NOW FOR FREE PROGRAM AND CATALOGUE 

OF SOFTWARE 

I HE SAID YOU COULDN'T DO IT I 
1 WE DID IT! I 
g Revolution in Teaching Program Technics | 
| Appreciate the Real Value of Your Computer j 

| Read ZX81 Horison (with tape) 
| Learn to Link Copy Move & Merge j 
| No Programmer Should be without This Book j 
| CONTENTS: 
M Detective, 
Si Billards, 
j j Machine Code Programmer, 
1 Call Back ROutine, 
1 Fill Text, 
( Animated Cylist, 
jgj Load & Save, 
= We can accept no responsibility 
M for any illegal use of these 
e programs. 
^IlllllftllftlllllllltUlllllllIlllltllilllllllllllllllUlftlllllllllllllilllllllllitJ 

From: To: 
NAME Uitgeverij Wolfkamp 

Postbus 70254 
(1007KG) Amsterdam. 

ADDRESS Netherlands. 
Tel: Amsterdam 020-278931 

Payment must be included with order. Price £12.00 POUNDS 
Credit cards are accepted. 
Cheques payable to J. McNamara/ZX81 
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o 

G M P 

o 

MACHINE 
CODE MONITOR/ 
DISASSEMBLER 
•SINGLE STEP with REGISTER 
DISPLAY 
•BREAKPOINT handling routines 
"Tabulation Memory Dump with 'on-
screen' Editing (pYinter option) 
'Memory Display—Hex, ASCII, Screen 
Code, Decimal & Binary 
•SEARCH-Hex or ASCII string 
•INTELLIGENT COPY 
•COMPARISON of two memory blocks 
•DISASSEMBLER(full feature) 

INCREDIBLE PRICE-ONLY £14.50 

0 /'2SSGS3SHP 

Chess (12KJ I m p r o v e d g r a p h i c s , p l a y s ASTR , ^,«OS (12KI NEW v e r s i o n o t 
— b l a c k o r w h i t e , m i d g a m e l e v e l c h a n g e s . t h i s i n c r e d i b l e GALAXIAN t y p e q a m e 

Ol o o k a h e a d up t o e » g h : moves. F a n t a s t i c s o u n d effects. S c r e a m i n g 
offensive normal and d e f e n s e play. rn.ss.fes & swooping bird men. NOW 

Ten sub-levels, castling, 'En passant' by DOUBLE SPEED OPTION. £5.95 
play*. -lleoal moves. Take back ADVENTURE (12K-NOT MfCI 

j a r d I 0 
„ stion? Switch ' 

, .nj> located a t Hex 
. . .noted and tested unit w i t h 

- . •pact professionally produced PCB and 
good quality components. Fits easily into the I 
Utility Socket (IC 24). The additional ROMS I l u l 

above make having a selector board a t only * V H P 
£19.50 even more essential! —-

fiSpQ, 
. . . t R 112K COLOUR) Super speed "Defender" game. 5 types of intelligent aliens. Repeating laser cannon, smart bombs, hi-score. 

rankings, bonus points. 6 skill levels. ^ ^ ^ Exciting sound effects £6.95. 

INVADER FORCE (12K) Terrific version • r>... m o * i c ii t ^ . ~ o f 'Space Invader" 4 types o f invaders, . ̂ yer, SOSSbtT 6 
S m telSS H ^ R S 1 w f £ L r A T O M S T O R E (12K N O T M,C> 

T H " , E ? C
 P l 3 v®r Database fil.ng & printing program. I 

contest around any of 16 different race excellent value at only £6.95 
tracks. Steering, acceleration arxl _ . _ _ . , _ ' ^ . . v 
braking controls. Set the level of PLEASE NOTE: W E o i ^ 0 ^ ^ 0 - 0 0 5 6 ^ " 0 ARE A U T H O R I S E D 

DEALERS FOR A C O R N ATOM, _ 
W B B C MICRO & DRAGON 32 f j f 

Please add 56p orde* P & P • VAT at 15% 
MICRO POWER LTD. M 

_ 8/8A REGENT STREET, fcj 
m S U CHAPEL ALLERTON J f 1H--OASS?* r^iLEEDS L S 7 4 P E - M 

H-YAVA.- C i J Tel. (0532) 683186 L J 

ciSOQQffl̂ ' 
YOUR 

°OMo '"re* 
• ^ 
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ELECTRONICS (UK) LTD. 

MORE MEMORY FOR YOUR 
ZX81 OR SPECTRUM! 

32K RAM FOR SPECTRUM 

A ful l 4 8 K of m e m o r y for t h e 16K S p e c t r u m — s imp le 
D.I.Y. ins ta l la t ion by jus t undo in g 5 s c r e w s a n d p lugg ing 
in! "S ta te of the ar t " t e c h n o l o g y — a d v a n c e d des ign 
us ing f e w e r ICs for h i gh pe r fo rmance , re l iab i l i ty a n d 

economy . ONLY £42 .50 plUS p & p . 

MEMORIES 
FOR THE 

ZX81 

The D o w n s w a y 6 4 K M e m o r y * s lo ts d i rec t l y on to the 
compu te r , w i t hou t n e e d i ng an add i t i ona l power supp ly , 
or add ing a n y ex t ra load t o the in te rna l 5v regu la tor . 
T rade in your o ld 16K R A M Pack (any make, a n y age, 
any cond i t ion ) for £ 1 2 . 5 0 aga ins t a D o w n s w ay 6 4 K 
Memory to br ing the pr ice d o w n to on ly £ 4 7 . 4 5 p l u s p & p . 
W i t hou t t rade- in , it cos t s jus t £ 5 9 . 9 5 p lus p & p — st i l l 
i nc red ib le va lue! 

If y o u on ly wan t 16K of m e m o r y for your ZX81, t h e 
D o w n s w a y 16K R A M Pack o f fe rs the s a m e bene f i t s of 
h igh qua l i ty a n d low pr i ce at on ly £ 2 4 . 9 5 p lus p & p . 

Bo th memor ies measu re on ly 2 % x V h x 1 in. and are 
supp l i ed w i th a f oam c u s h i o n s t r ip to p rov ide a d d e d 
mechan i ca l stabi l i ty . 
* Rev iewed in ZX C o m p u t i n g A u g / S e p t 1 9 8 2 a n d 
Popu lar C o m p u t i n g W e e k l y 2 2 / 7 / 8 2 . 

Naturally Downsway add-on memories are fully tested and 
guaranteed, but should you be dissatisfied for any reason, just 
return the memory within 14 days for a full refund (and your old 
16K RAM pack, where appropriate). 
Please allow up to 28 days for delivery. 

To: Downsway Electronics (UK) Ltd 
Dept. M, Downsway House, Epsom Road, 
Ashtead, Surrey. 
Please send me: 

Qty. Item Price Total 
32K RAM for Spectrum £42.50 
64K Memory for ZX81 at 
trade-in price (my old 16K 
RAM Pack is enclosed) 

£47.45 

64K Memory for ZX81 
at normal price 
without trade-in 

£59.95 

16K RAM Pack for 2X81 £24.95 
Post and Packing £2.00 
Total £ . 

My cheque/P.O./Money Order is enclosed 
NAME: 
ADDRESS: 

-YCii 

TAURUS COMPUTER DESIGN 

Cur product range for the ZX81 is as follows: 

TAURUS 8K PROMCARD 
• Fills memory spacc 8K-16K 
• Housed within 2X81 case—easy installation 
• Link stfectable: 7K PR0M-1K RAM or 8K PROM <?«2732) 
• Idoal home fcr TAURUS SOLID SOFTWARE7 

TAURUS 16K RAMPACK 
• User switcbable: Model A 16K RAM or UK RAM-2K PROM (2716) 

: Model B 16K RAM or 12K RAM*4K PROM (2732) 
• Flexible connection to 2X81—eliminates memory wipcout 
• Rugged construction—proven high quality design 
• Ideal home lot TAURUS SOLID SOFTWARE-

TAURUS MACHINE-CODE MONITOR 
version 1: 
• 16 user utility commands 
• Optimised for developing and testing machinc codc 
• Ava»aKe as TAURUS SOLID SOFTWARE on a l TAURUS hardware products 
• Also available on cassette 

Vers.-.on 2: 
• As Version 1-MACHINE CODE DISASSEMBLER 
• Displays address, hex instruction bytes, source code 
• Standard X-80- mnemonics 
• Relative jumps shown with absolute addresses 
• Also available on cassette 

GRAPHICS EDITOR 
• Make your own character shapes—whatever you want! 
• includes routine tor switching character sets 
• Two new character sets provided (including lower case) 
• Availablo as TAURUS SOLID SOFTWARE' 

MACHINE-CODE ASSEMBLER 
• Standard 2-80* mnemonics 
• Optimised for 2X81 keyboard layout 
• Up to 2S6 uscr-dclinab!e labels 
• Available as T A U R U S S O L I D SOFTWARE 1 " 
• Also available on cassette 

PRODUCT SUMMARY 

IHAROWARO OFTF) 
MONITOR Verm* 1 
MONITOR Vwvco 2 
ASSCMeun 
(yWH-.CS EDITOR 

ItX RAMPACX IK PROMCARO C m c M 

£38.00 
M«WB 
£3800 

COCO 

£21 
£5 per 
OtwEPflOM 

C12W»£PR0V 
£9 pa: EPRCM 

£3S0 
£6 SO 

Send for details or cheque with 
order to: 
TAURUS COMPUTER DESIGN 
47 High Street. Baldock, 
Hertfordshire SG7 6BG 
Telephone Baldock (0462) 893900 

SPECTRUM 
NEWS FROM 
Just received ycur ZX SPECTRUM? No pant in looking any 
further—we have the products you need at the prices you expect 

SP48 SP80 
32K Memory extension 64K Memory extension 

(giving total of 43K. Upgradable to SPSCj (giving massive 80K) 

£50 
Both the SP48 and the SP80 fit inside the Spectrum case, are fully compatible wi th an 
Sinclair add-ons (ZX Printer. RS232. Microdrive etc.]. are very low in pa-ver consumption, 
require no soldering, are easy to fit and remove and carry our full guarantee. 

Transfer your ZX8I BASIC 
and machine code programs 
and data onto your _ _ _ _ 

wi th the fabutous new SLOWLOADER 
£10 

This superb p«ce of software enables your spectrum to LOAD programs from ZX8I tapes 
and automatically converts them to "Spectrumese' ready for normal Spectrum SAVEmg. 
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ACORN ATOM 
SPECIAL OFFER (While stocks last) 
Built a Tested ATOMS 
Basic (8K Rom + 2K Ram) 
Expanded (8K Rom + 12KRam) 
Disk Packs (inc. FREE Buffer Kit) 
ATOM CALC ROM 
WORD PROCESSOR ROM 
FLOATING POINT ROM 
ROM SELECTOR BOARD 
BBC BASIC (phone for availability) 
Full Range ACORNSOFT programs 
BOOKS 
Getting Acquainted with your Acorn Atom 
39 Tested Programs for the Acorn Atom 
Atom Magic Book 

f *> 

£117.50 
£142.50 
£299.00 
£34.00 

£26 
£20 

£19.50 

£6.45 
£6.45 
£5.50 

£ 7 £ 7 @ MICRO • • 

M 
® 

• Q 

0 
0 • 

** SPACIOUS 
SHOWROOM OPEN MON. to SAT. 

•FRIENDLY AND HELPFUL STAFF 
•EXPERT ASSISTANCE ALWAYS ON HAND 
*GOOD RANGE OF COMPUTER BOOKS 
* AFTER SALES TECHNICAL 

BACK-UP and SUPPORT 

N EW FROM MICRO PO WER 

DRAGON 32 
THE FAM/L Y COMPUTER TO FIRE 

YOUR IMA GIN A TION 
Easy to Learn! Easy to Use! 
Colourful! Graphic! Musical! 
Well-made and Designed to Grow! 
KEY FEATURES 

MODELA 
MODELA(32K) 
MODEL B 
DISKS & INTERFACES (phone for availability) 
141 nch Colour Monitor 
20 Inch Colour Monitor 
BOOKS BBC Micro Revealed 
Basic Programming on the BBC Micro 
Let Your BBC Micro teach you to Program 
NEC'30Hour BASIC' 
Practical Programs for the BBC Micro and 
Acorn Atom 
ACORNSOFT programs for the BBC MICRO 

PRINTERS 
-EPSON MX80F/T III 
-EPSON MX80T III 
— SEIKOSHAGPIOOA 
Printer Leads (BBC/ATOM/ NASCOM) 

£ 2 9 5 
£323 
£378 

£259 
£299 
£7.50 
£5.95 
£6.45 
£5.50 

£5.95 • 

# # 32K RAM as Standard, Expandable to 64K 
* * Display: 

9 colours available. 
5 different resolutions from 16 x 32 to 256 x 192. 

** Extended MICROSOFT Colour Basic as Standard. 
Advanced graphics commands—set, line, draw, 
circle, paint, print using: 
Advanced Sound 
Full Editing—insert, delete, amend. 

** Professional Typewriter Keyboard 
(Guaranteed for 20 million key depressions). 

* * FREE 160 page BASIC' training manual. 
* * Simple 'plug-in' Connections for Joysticks, Printer, 

Games, Cartridges and 'auto-controlled' cassette 
Software on Cartridge and Cassette already 
available (send for details). 

PRICE ONLY £199.50incl V A T: 

MAIL ORDER - £7 Carriage 
but FREE on cash/cheque orders. 

© e 
m o Q 
S 
0 • 
®®©©®®®Q00OOlS 

THINK DRAGON !! 
THINK MICRO POWER!! [RUA 

P!«n»o Add 
15% VAT to all 

itoms except nooks 
* P o » t ft Packing 55piordor 

U r g e Hardware Items £7.00 Corriogo 

MICRO POWER LTD. 
8/8a REGENT STREET, 
CHAPEL ALLERTON, 
LEEDS LS74PE. 
Tel: (0532) 683186 QOQOO 
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0 .80 4116 200ns 0 . 7 0 
2 .79 4 1 1 6 1 5 0 n s 1 .10 
2 .10 4118 150ns 3 . 3 8 
3 .59 4164 200ns (Tl) 4 . 6 5 
5 .95 4816 /4516 100ns 2 .69 
3 .75 5516 200ns 9 . 3 8 
4 . 4 0 6116P3 150ns 3 .85 
3 . 6 0 6116LP3 150ns 5 .75 

MIDWICH HAS MOVED! 
OUR PRICES HAVE TOO — DOWN! 

MEMORIES " N E W LOWER PRICES** 
2114 Low Power200ns 
2708 450ns 
2716 450ns (5V) 
2716 350ns (5V) 
2716 450ns (3 rail) 
2732 450ns 
2732 350ns 
2532 450ns 

BBC MICRO UPGRADE KITS " N E W LOWER PRICES** 
As some parts are still in short supply please check availability 
before ordering. 
BBC 1 4516 /4816 x 8 100ns 2 1 . 5 0 
BBC 2 Printer/User I/O kit (IC69, 70 + PL9, 10) 8 . 0 0 
BBC 4 Analogue input kit (IC73. 77 + SK6) 6 . 7 0 
BBC '5 Serial I/O and RGB kit (IC74, 75 + SK3, 4) 11 .45 
BBC 6 Expansion bus and tube kit (IC71, 72, 76 + 6 .25 

PL11, 12) 
BBC 21 Printer cable complete 13 .00 
BBC 22 Connector for user port with 36" cable 2 .00 
BBC 44 Analogue input plug with Cover 2 .25 
BBC 55 5 and 6 pin DIN plugs for Serial I /O and 0 . 9 9 

RGB input 
BBC 66 Connector for Bus port with cable 3 . 5 0 

2 4 H o u r T e l e p h o n e o rde r s e r w e e fo r c red i t c a r d holders. B P ® ! ! 
VISA A l l p r i ces e x c l u d e VAT a n d c a r n a g e ( 0 7 5 o n o rde rs u n d e r C l O n e t t ) ^ 

Of f ic ia l o r d e r s f rom e d u c a t i o n a l a n d g o v e r n m e n t e s t a b l i s h m e n t s a n d • ' 1 

pub l i c c o m p a n i e s i a c c e p t e d Cred i t a c c o u n t s ava i lab le t o o t h e r s ( sub jec t t o status) . 
Al l o r d e r s d e s p a t c h e d o n day & r e c e i p t O u t of s t oc k i t ems w i l l f o l l ow o n au toma t i ca l l y a t ou r 

d i sc re t i on or a r o t u n d wi l l b e g i v e n if reoues ted . 
N O S U R C H A R G E F O R C R E D I T C A R D O R D E R S 

MIDWICH COMPUTER CO LTD 
Dept YC, Rickinghall House, Rickinghall, Suffolk IP22 1 HH 

Telephone (0379) DISS 898751 
Please make a note of our new address 

8t telephone number 

a j a m a n b e r oftimre 
P R E S E N T S 

S o f t w a r e f r o m t h e s o u t h f o r t h e D R A G O N a n d B B C m i c r o c o m p u t e r s . 

•L i WIZARD WAR 
T h e m i g h t y m a g e s o f t h e T r i - s u n s s t r i v e f o r s u p r e m a c y i n a 
f e a r s o m e b a t t l e o f s k i l l a n d s t r a t e g y ! 

DRAGON KIDlvR 
C a t . y o u d e s t r o y t h e e n e m i e s f r o m t h e s k y b e f o r e y o u r f i e r y s teed 
r u n s o u t o f p u f f 

STAR TRKK 
A f u l l v e r s i o n o f t h i s c lass i c g a m e , f o r t h e D r a g o n ; f e a t u r e s F a e r y , 
Q u e e n , h v p e r p r o b e , t i m e t r a v e l , t r a c t o r b e a m s a n d m o r e ! 

VULCAN NOUGHTS AND CROSSES 
P i t y o u r w i t s a g a i n s t t h e D r a g o n o r y o u r f r i e n d s i n t h i s t h r e e -
d i m e n s i o n a l g a m e o f l o g i c ! 

TANKS! 
V a r i a b l e w i n d a n d t e r r a i n m a k e t h i s c x c i t i n g t w o - p l a y e r g a m e a i 
c h a l l e n g e f o r e v e r y o n e ! 

GAMES COMPENDIUM 
A s e l e c t i o n o f g a m e s f o r a l l t h e f a m i l y , i n c l u d i n g B l a c k j a c k . 
D o n k e y D e r b y . K i n g d o m , N o u g h t s & C r o s s e s , L u n a r L a n d e r a n d r ^ v * 
H u n t t h e W ' u m p u s ! / < 

A l l g a m e s £ 6 . 9 5 i n c p & p . 

R I N G N O W T O O R D E R D I R E C T ! 

27 D i t c h l i n g R ise . B r i g h t o n . E . Sussex . B N 1 4 Q L . 
T e l : 0 2 7 3 6 8 6 4 5 4 

tMcoun i tor bulk orders and retail: *cr<J SAI- for caialo?.uc. 

Lion micro Computers 

London's widest 
range of 

Computer Books & 
Computer Magazines 
EXTENSIVE RANGE OF SOFTWARE 
ACCESSORIES AND PERIPHERALS 

For experts 
and beginners alike 

Lion House. 2 27 Tottenham Court Road. London W1P OHX 
Telephone; 01 5 8 0 7 3 8 3 & 01-6371601 Telex: 2 8 3 9 4 Lion G. 

— , Open 9 to 6 Mon-Sat S 3 - S < t ) B ! 
SEND LARGE SAE FOR OUR LISTS "W 

BtDBuvcno (A&B) 
• NEW • SPACE ADVENTURE (Mode I) Machine Code - Model 
B on ly i t 
O u r best sel l ing game for the Atom now r e - w r i t t e n and 
enhanced for the 8 8 C . I n t r i g u i n g m ix tu re of Space Invaders . 
U i za a n d A d v e n t u r e . 

MIDDLE KINCDOV. (Mode 7) Bask I Machine Code. £« 
Or ig ina l real t ime adven tu re w i th over 300 rooms to f i n d and 
exp lo re . F igh t (or a v o i d ! ) the many d i f f e ren t monsters and 
r e t r i e v e the lost t reasures of Hylem. Many d i f f e r e n t scenarios 
and cha rac t c r s . 

SPACE INVADERS (Mode 4) Machine Codc. it 
Fast ac t ion , f u l l - f e a t u r e vers ion of t h i s popular game. Out-
Standing h i gh reso lu t ion colour g raph ics p lus sound. 

REVERSI and COMOKO (Mode S) Machine Code. £8 
Response time under one second fo r the f i r s t 3 leve ls . M-any 
fea tu res , g raph ic board , prob lem so l v i ng , e tc . Bo th games 
a re v e r y absorb ing and cha l l eng ing . 

CAMES TAPE I (Mode S) Machine Code. tS 
Moving Wall B reakou t , Snake and Hun t are fast moving 
add ic t i ve games, v e r y co t cu r f u l . Th ree qua l i t y games for the 
p r i ce of one. 

MICRO MAN (Mcdc 2) Machine Code - Model 8 on l y - Fast 
mov ing, excel lent colour graph ics w i th sound. £3 

• NEW • Now avai lab le . Word Processor package on ly EJ9.95 
Wr i t ten in machine code for speed and v e r s a t i l i t y . Easy to use 
w i th fu l l on-screen ed i t i ng and jus t i f i ca t ion (more usefu l and 
power fu l than a tex t e d i t o r ) , i n s e r t , delete, move, c o p y , 
var iab le tab se t t i ng , margins p lus many more fea tu res . Complete 
w i th i ns t ruc t i on i tanua l . Large SAE (or f u r t h e r de ta i l s . 

A l l p r o g r a n s supp l ied on qua l i t y C-JS cassettes. A l l pr ices 
arc inc lus ive , no e x t r a s . Buy any two cassettes and deduct 
t l f rom to ta l . SAE fo r ca ta lugue. 

ATOM so f tware also avai lable. Spacc A d v e n t u r e Invaders , 
A i r S t r i k e On ly £6 each. SAE for deta i ls of ou r fu l l r ange . 

PRO SOFTWARE 
•E[I]{DD[T]IY]{H](3I3Q[T]®[R][I 

•0®[MiO0[A][r]®®sn 
®I](UEnd]00®[o][R][G]0® 
• • • p a s s a a a s g D D c : ! MAIL ORDER ONLY I 
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ZX81 SOFTWARE ZX81 
SPECIAL OFFERS 

PACK 1 GAMES (Save £5.60) £12.00 
TEST-MATCH + FOOTBALL-LEAGUE + STOCKMARKET 
+ VIDEO-MAP. These are serious games, using the full 
16K RAM. 

PACK 2 GRAPHICS (Save £7.85) £12.00 
VIDEO-VIEW + VIDEO-SKETCH + VIDEO-GRAPH 
Our high acclaimed series of graphics programs. 

PACK 3 BUSINESS (Save £3.90) £12.00 
VIDEO-AD + VIDEO-PLAN. 
Business software which works. 

These are all well established and successful programs. 
Each program is accompanied by a ful ly comprehensive 
operat ing manual and includes a buil t in demonstrat ion. 
The reverse of each cassette carries an audio-commentary 
wh i ch supplements the operat ing manual. 

For illustrated catalogue send S. A. E. (9" x 6") 

I m m e d i a t e de l i ve ry . 

© stcive LANE 
ICINVER 
STOURBRIDGE 
WEST MIDLANDS 
DY?«EO 
ENGLAND 

TU-EDAUiKJ m a u i x 

VIDEO 
S O F T W A R E L I M I T E D 

Measurement and Control with your 

ZX81 
and our proven ANALOGUE PORT 

Already many in use in industry, education, hospitals, labs., 
agriculture and the home. Now extremely low cost control 
operations and even robotics become a reality. 
The ANALOGUE PORT plugs directly into your ZX81 and offers 

• 8 separate analogue voltage measuring inputs 
• 8 switching outputs for relays, LEDs, sound output. 
• Amplifier for mV sensitivity on one input channel 
• 6 control lines for further expansion 
• Stackable connector for RAM pack, printer 
• Self contained, no extra power supply etc. required 

Thermometers, light sensors, microphones, joysticks . . . in fact 
anything which produces a varying voltage, resistance or current 
may be connected directly to your ZX81 via this port. A 
Comprehensive manual is included which assumes no previous 
expertise. O O Q Q r 

only ready built and tested 
*** Return of post delivery * * * 

ZX FREQUENCY ANALYSIS SOFTWARE (Fast Fourier Trans-
form) on cassette and with manual £15.20 

Make cheques payable to: 
UNIVERSITY COMPUTERS 
5 ST. BARNABAS ROAD, 

CAMBRIDGE CB1 2BU 

Delivery return of post on all items (except EPROM prog.). 
Official, trade, bulk orders accepted. Please add £1 p&p to cost of 
order. 
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A NEW ERA 0 
WORD PROCESSING 

The introduction of Wordcraft 20 for the VIC brings 
the benefits and advantages of full scale word 
processing directly to the general public. 
Until now only the business world could afford word 
processing systems but this amazing price 
breakthrough makes it available to everyone. 
Wordcraft 20 comes on a cartridge ready to plug 
into the back of the VIC. Included in the cartridge is 
an extra 8K of RAM that is also available for use 
with other programs - so not only do you get a 
word processor but you also get a memory 
expansion thrown in. The system also comes with 
complete documentation catering both for the 
inexperienced user and for those already familiar 
with Wordcraft 80. 
Just look at these features: 
* Full use of colour and sound. 
* Full compatibility with VIC 1515 printer, parallel 
printers or RS232C serial printers. 
* Full control over margins, document width, tab 

stops, decimal tabs, justified output, multiple 
copies. Complete control of the final output. 
• Automatic underlining and emboldening. 
• Full screen display with automatic paging. 
• Full storage and retrieval facilities from disk and 
tape. 
• Full compatibility with Wordcraft 80. 
• Name and address capabilities - including 
labels. 
• Full document merging facilities. 
Wordcraft 20. The package that the VIC user has 
been waiting for. A word processor of proven 
quality at a low price. 
For the first time ever, every home can have one. 

Wordcraft 20: £125.00 inc. VAT ano p f ip Available from all VIC dealers or direct from 
A ix f f ogen* Ltd PO Box 88, Reading. Berks Tel: 0724 586334. 
Wordcraft 20 is copynght P.L. Oowson 1982. 
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KA YDE Electronic Systems Ltd 

ZX KEYBOARDS FULLY CASED 
ZX81 WITH REPEAT KEY 
This is a highly professional keyboard using 
executive buttons as found on top quality 
computers. It has a repeat key and comes 
complete in its own luxury case. This is a 
genuine professional keyboard and should 
not be confused wi th toy keyboards current-
ly available on the market. 
As reviewed by Tim Hartnel n r 
ZX Computing/Interface t O / . ^ D 

MEMORIES YOU 
CAN RELY ON 

NEW 
SPECTRUM 
This is a highly professional keyboard, taken 
from our World Famous and well proven 81 
keyboard, it has been redesigned to comple-
ment your ZX Spectrum. 
BUY NOW BEFORE THE RUSH £37.95 

RAMPACKS 
MASSIVE ADD ON MEMORY 

64K 
16K 

£72.95 
£29.95 

Up grade your Spectrum now to 48K. Just add our 32K 
memory extension plug in board to your Spectrum which 
already has 16K to give you a massive 48K of memory. 

£48.95 

ZX81 4K GRAPHICS BOARD 
The KAYDE Graphics Board is probably our best accessory 
yet. It fits neatly inside your ZX81. It comes complete with a 
pre-programmed 4K Graphics ROM. This wi l l give nearly 450 
extra graphics and with the inverse makes a total of nearly 
nine hundred. 
The KAYDE Graphics Board has facilities for either 2K of 
RAM (for user definable graphics) 4K of ROM or our 4K Tool 
Kit Chips that wi l l be available shortly. All the graphics are 
completely software controlled therefore they can be writ ten 
into your programmes. Here are a few examples: 
A full set of space invaders — Puckman — Bullets, Bombs — 
Tanks — Laser Bases and Alien Ships 
NO EXTRA POWER NEEDED £29.95 

FLEXIBLE RIBBON CONNECTOR 
Stops movement of RAM PACK 
IN/OUT PORT 
MOTHER BOARD 
Complete with 5 volt regulator 

£12.95 
£10.95 

£18.95 

All Hardware comes fully built and tested and complete wi th 
a 14 day money back opt ion 

Q t y I tem Item price 
£ 

Total 
£ 

ZX S p e c t r u m Cased K e y b o a r d s 37 95 

ZX Spec t rum 32K Rampack 48.95 

ZX81 Cased Keyboard w i t h repeat key 37.95 

ZX81 64K Rampack 72 95 

ZX81 16K Rampack 29.95 

ZX81 4K Graph ics Board 29.95 

ZX81 F lex ib le R ibbo n Connec to r 12.95 

ZX81 M o t h e r Boa rd 18.95 

ZX81 In o u t po r t 18.95 

ZX81 16K Graph ic So f twa re 5.95 

ZX81 16K S o f t w a r e 5.95 

Vic 20 S o f t w a r e 7.95 

N a m e of S o f t w a r e + p & p 

16K GRAPHICS BOARD 
SOFTWARE 
PECKMAN The only true ZX version of the popular arcade 
game. 
SPACE INVADERS The best version available anywhere. 
CENTIPEDE " In all I think this is the best presented moving 

graphic programme I've yet seen" — Phil Gar-
ratt. INTERFACE £ 5 . 9 5 

Graph i c S o f twa re c an on ly be u s e d w i t h a Graph i c s boa rd E A C H 

* l enc lose a cheque pos ta l o rder payab le to KAYDE Electronic Systems Ltd., (or 
£ 
•P lease cha rge t o m y Access Barc laycard T rus i ca rd account no. 
•Please delete c o m p l e t o I I I I I I I I I I I I I I I I I 
as app l icab le . < I—I L J I I I I I I — I I I I I I 

n e a s e 
S igna tu re 

N a m e : Mr /Mrs -M is s | 

Add ress l_J_l_j_J 
i_L 

J_L 
Please a l l o w £1.50 P&P fo r al l Ha rdware 50p for al l s o f t w a r e (Dept YC) 

16K 81 SOFTWARE 
CENTIPEDE " In all, I think this is the best presented moving 
graphic programme I've yet seen" Phil Garratt — Interface. 
3D/3D LABYRINTH A cubit maze that has corridors which 
may go left, right, up and down. £S.95 
4K Tool Kit full of utilities to aid the programmer in construct-
ing and de-bugging E. PROM version for use with graphics 
ROM. £ 9 . 9 5 

VIC-20 SOFTWARE 
THE KAYDE VALLEY 
The ultimate in 
adventure games 

VIC 20 dealer 

Othello 
Plus many more, 

£7.95 

SEND FOR A FREE CATALOGUE STATING TYPE OF COMPUTER. 

V/SA WHY WAIT TO PAY MORE 
FAST IMMEDIATE DELIVERY 

Post To KAYDE ELECTRONIC SYSTEMS LTD 
Dept THE CONGE, GREAT YARMOUTH 

NORFOLK NR30 1PJ 
Tel: 0493 57867 (Dept YC) 
Telex 957247 CHATCOM G 

Don't forget you can always order on the telephone with your 
credit card Dealers welcome 
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SPECTRUM 48K : ZX81 16K 
SIX PART ADVENTURE 

BLACK CRYSTAL 
THE QUEST IS ABOUT TO BEGIN 

The ult imate rele-piaying adventure tor the SPECTRUM/ZX81. 
You can become a warr ior, elf or wizard o n a quest to f ind and use 
the rings of creation: to destroy tho Black Crystal and defeat the 
Lords of Chaos. Held wi th in six programs lies a land of fabulous 
treasures ar»d mythical monsters. Journey through the land of 
Beroth, explore the castle of shadows, descend into the 
Shaggoths lair, search for diamonds in the sea of sand but beware 
of sand sharks' Confront the fire demon in his temp!e, battle 
against the Lords of Chaos and w in your way to the Black Crysta'. 

By spl i t t ing 8tack Crystal into six programs we can provide more 
variety and detail than any other adventure for the Sinclair 
computers. 

Real t ime monster battles. Superb graphics. Save game feature. 
Al l six parts a?e supplied together o n casscttc, boxed wi th 
instruction booklet. 

SPECTRUM 48K: 180K OF PROGRAM 
IN SIX PARTS - ONLY £7.50 

ZX81 16K: OVER 100K OF PROGRAM 
IN SEVEN PARTS - ONLY £7.50 

WHY PAY MORE FOR LESS OF AN 
ADVENTURE 

CXMIU ~ —"iOltWAM 
To: C A R N E L L SOFTWARE. DEPT Z 4 S T A U N T O N RD. S L O U G H . S L 2 1 N T . 
Please send me: Black Crystal for my. 

• Spectrum 48K £7.50 

L ZX816K £7.50 

I onclose a c h ^ u o / p o s t a l order (pdydWe to Carnell Software) for £ 

NAME 

ADDRESS 

DIRECTORS R. CARNELL. S. G A L L O W A Y 

7\/07 
£-/\U\ 

from 

J.K. GREYE SOFTWARE LTD 
T i j r NFI i rcNCPQTiriN c n r r i i n n r u n j i r r 
i nc i tent o u i t K n i iui i Jut / wt IKc i iuuDC 
vWithout question the finest machine code games available 

today::. J.N. ROWLAND Product Manager for W.H. SMITH. 

G A M EST APE 1 t o r I K 
10 Games incl. ASTEROIDS, UFO. 
GUILLOTINE. KALEIDESCOPE, etc. 
PROBABLY THE BEST VALUE 1k TAPE AVAJLABLE. 

only £34)6 
CODE, BOMBER. 

We've done in I k , games whtch some of our competi tors 
require 16k to do! 

G A M E S T A P E 2 for 16K only £3.95 
•STARFIGHTER Superb machine code Space Battle. Set 
against a background of twinkl ing stars, w i t h stunning 
explosions — if you can hit the enemy' 
P Y R A M I D Can you move the Pyramid? Make a mistake and 
it wi l l collapsel A Thinkers game. 
ARTIST The ult imate Graphic Designers aid. 8 Directions, 10 
Memories. SAVE. COPY, RUBOUT. CLS. etc. 

G A M E S T A P E 3 for16K only £4.96 
• C A T A C O M B S A Multi-Level Graphics Adventure. Each 
level can contain up to 9 Rooms, 8 Passages. 7 Monsters, 
Food, Gold, Traps, Phantoms, an Exit (to the next level), 
and there's an infinite number of levels. 
NOTE. . . . This is NOT one of the necessarily l imited text 
Adventures as sold elsewhere. 

"An excellent addictive game which wit,t keep you amused 
for hours.".... COMPUTER & VIDEO GAMES. 

GAMESTAPE 4 for 16K. only £4.96 
• 3 D MONSTER M A Z E The Game to Top Al l Others. 
Unbe'ievable Graphics' Can you f ind your way through the 
Maze? The EXIT is there somewhere, but then so is a T.REX, 
and its after YOU! Al l in 3D (the T.REX wil l actually run 
towards you in full perspective!), you've never seen anything 
like this before! 

"3D MONSTER MAZE is the best game / have seen for the 
ZX81*. . . . COMPUTER & VIDEO GAMES 

'7/ / had to choose /ust one programme to impress an audience with the capabilities of 
the ZX81. then J.K. Greye's 3D MONSTER MAZE v/ould be the one without doubt" 

. . . ZX COMPUTING. "firatonc brihant.brSiant!"....POPULAR COMPUTING WEEKLY 

G A M E S T A P E 6 for 16K only £4.96 
• 3 D DEFENDER The Ult imate Space Game. Super fast 
Machine Code 3D version of the Arcade favourite. You have 
to save your home planet f rom the marauding Alien Spacecraft. 
This is all in 3D. your vicwscrcon shows you the view out 
of your f ighters cockpit w indow. The backdrop moves when 
you turn, or f ly up or d o w n (8 f l ight directions), just as if you 
were really f ly ing i t ! But then YOU ARE! The Enemy Saucers 
wi l l actually zoom towards you in 3D, and shoot you if you let them! Your display 
includes Score. Shield Strength, Altitude, Proximity. Forward Radar and your viewscrcen, 
w h i c h shows your rotating home planet, backdrop of Stars, Meteors, Explosions, 
Plasma Blasts, your Photon Beams, up to 4 Enemy Saucers and of course its all in 
ful l 3DI 

"Another 30 winner SINCLAIR USER 

GAMESTAPE 6 for 1K . only £1.96 

• B R E A K O U T Super Fast Full Screen Display Game. Your 
all t ime favourite w i th an added twist . See how much Money 
you can w in and wa tch the pounds convcrt to Dollars. All 
in Machine Code for Fast Act ion w i th 3 Speeds, 2 8at Sizes 
and three angles o f rebound! The best BREAKOUT around 
and at this price you can't go wrong! 

best of its kind" WHICH MICRO 8, SOFTWARE REVIEWy 

GAMES MARKED * INCL. MACHINE CODE. 
Prices include VAT and U.K. P. & P. 

(Add appropriate Postage on Foreign Orders). Cheques/P.O.s to 

J.K. GREYE SOFTWARE LTD 
Dept YC 16, Brendan Close, Oldland Common. Bristol BS15 6QE 

CREDIT C A R D SALES: F O R I N S T A N T DESPATCH, BY P H O N E O N L Y 
TEL : 01-930-9232 (9 a m - 7 pm) 

If you prefer to sec before buying, our range of GAMESTAPES 
are stocked by the fol lowing stores. 

BUFFER M I C R O S H O P 374A Streatham High R d „ London SW16: 
G A M E R 24Gloucester Rd., Br ighton; 
GEORGES 89 Park St. , Bristol, Avon ; 
MICROSTYLE _ 
M I C R O W A R E _ 
SCREEN SCENE 
W.H. S M I T H 
ZEDXTRA 

29 Belvedere, Lansdown Rd.,Both, Avon; 
131 Mel ton Rd., Leicester; 
144 St . Georges Rd., Cheltenham. Gios; 
Over 200Computer Branches; 
5 School Lane. Kinson, Bournemouth, Dorset: 

TRADE & EXPORT ENQUIRIES WELCOME 
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Key features of the 
Sinclair ZX Spectrum 
• Full co lour -8 colours each for 

foreground, background and border, 
plus flashing and brightness-intensity 
control. 

• Sound - BEEP command with variable 
pitch and duration. 

• Massive RAM -16K or 48K. 

• Full-size moving-key keyboard - all 
keys at normal typewriter pitch, with 
repeat facility on each key. 

• High-resolution-256 dots 
horizontally x 192 vertically, each 
individually addressable for true high-
resolution graphics. 

• ASCII character se t -w i th upper-and 
lower-case characters. 

• Teletext-compatible - user software 
can generate 40 characters per line 
or other settings. 

• High speed LOAD & SAVE-16K in 100 
seconds via cassette, with VERIFY& 
MERGE for programs and separate 
data files. 

• Sinclair16K extended BASIC-
incorporating unique 'one-touch' 
keyword entry, syntax check, and 
report codes. 

Sinclair ZX Specti 
16Kor 48K RAM-
full-size moving-
key keyboard... 
colour and sound... 
high-resolution 
graphics... 
From only 
£125! 

First, there was the world-beating 
Sinclair ZX80. The first personal computer 
for under £100. 

Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they've sold over 500,000 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there's the ZX Spectrum! With 
up to 48K of RAM. A full-size moving-key 
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's 
unrivalled. 

Professional power-
personal computer price! 

The ZX Spectrum incorporates all 
the proven features of the ZX81. But its 
new 16K BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa-
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) or a massive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version. If so, you can still return it later 
for an upgrade. The cost? Around £60. 

Ready to use today, 
easy to expand tomorrow 

Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming. 
Whether you're a beginner or a competent 
programmer, you'll find them both of im-
mense help. Depending on yourcomputer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing. 

There's no need to stop there. The 
ZX Printer-available n o w - is fully 
compatible with the ZX Spectrum. And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interface board. 



ZX Spectrum 
Available only 
by mail order 
and only from 
sinczlair-
Sinclair Research Ltd, 
S t a n h o p e Road. Camberley, 
Surrey. GU15 3PS 
Tel: Camberley (0276) 685311 

How to order your ZX Spectrum 
BY PHONE-Access, Barclaycard or 

Trustcard holders can call 01-200 0200 for 
personal attention 24 hours a day, every 
day. BY FREEPOST-use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 

Access or Trustcard. 
EITHER WAY- please allow up to 28 

days for delivery. And there's a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt -and we 
have no doubt that you will be. 

To: Si Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Order •vi 
Qty Item Code Item Price Total 

£ £ 
Sinclair ZX Spectrum -16K RAM version 100 125.00 
SinclairZX Spectrum -48K RAM version 101 175.00 
SinclairZX Printer 27 59.95 
Printer paper (pack of 5 rolls) 16 11.95 
Postage and packing: orders under £100 28 2.95 

orders over £100 29 4.95 
Total £ 

Please tick if you require a VAT receipt [ I 
*l enclose a cheque/postal order payable to Sinclair Research Ltd for £_ 
*Please charge to my Access/Barclaycard/Trustcard account no. 
*Please delete/complete 
as applicable 
Signature 
PLEASE PRINT 
Name: Mr/Mrs/Miss 
Address 

YOC811 

Ll' FREEPOST- no stamp needed. Prices apply to UK only. Export prices on application ion. 

RS232/network 
interface board 

This interface, available later this 
year, will enable you to connect your 
ZX Spectrum to a whole host of printers, 
terminals and other computers. 

The potential is enormous. And the 
astonishingly low price of only £20 is 
possible only because the operating 
systems are already designed into the 
ROM. 

The ZX Printer-
available now 

Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set- including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions. Printing speed is 50 charac-
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 

The ZX Microdrive-
coming soon 

The new Microdrives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing. 

Each Microdrive is capable of holding 
up to 100K bytes using a single inter-
changeable microfloppy. 

The transfer rate is 16K bytes per 
second, with average access time of 3.5 
seconds. And you'll be able to connect up 
to 8 ZX Microdrives to your ZX Spectrum. 

All the BASIC commands required for 
the Microdrives are included on the 
Spectrum. 

A remarkable breakthrough at a 
remarkable price. The Microdrives are 
available later this year, for around £50. 



ZX Spectrum software: how good and how soon? 
The ZX Spectrum uses an enhanced 

version of Sinclair BASIC, fast becoming a 
world standard, and unlikely to be super-
seded. Unique features, such as one-
touch keyword entry and syntax check and 
report, are increasingly attracting 
software originators. 

Building the software library is already 
far advanced, and a complete catalogue 
will be available in the next few months. 
Subjects will include sophisticated 
games, education, 'housekeeping', and 
business management. The more 
complex packages can, of course, 
be used to their best advantage with the full 
48K RAM version of the ZX Spectrum. 

J 
The Sinclair ZX Spectrum can handle sophisticated games 
programs with high-resolution colour graphics and sound 

This major advance in computer technology maintains 
Britain's v/orid-beating position in the field of personal 
computers. 

r -
ZX Spectrum 

L 
A range of business software wilfsoon be available, covering 
both specific applications (eg stock-control and payroll) and 
general business management systems (eg matrix models). 

This second generation of Sinclair personal computers 
demonstrates continuing commitment. Advanced 
technology made the ZX80/81 family a price breakthrough: 
advanced technology makes the ZX Spectrum a 
breakthrough In price and performance. 

Elegant,effective,unique—the ZX Spectrum design 
'Less than half the price of its 

nearest competitor-and more powerful.' 

These two pictures show how it's 
done. On the right is the PCB from the 
BBC Model A Microcomputer. On the left 
is the PCB from the ZX Spectrum. 

'It's obvious at a glance that the 
design of the Spectrum is more elegant. 

What may not be so obvious is that it also 
provides more power. 

'The ZX Spectrum has more usable 
RAM, and higher maximum RAM. 

'It offers twice as many colours on the 
screen at any one time, plus a colour 
brightness control. It also offers user-
definable graphics. 

'It has data transfer rate 25% faster, 

supported by a VERIFYfacility. 
'And it employs a dialect of BASIC 

(Sinclair BASIC) already in use in over 
500,000 computers worldwide. 

'We believe the BBC make the world's 
best TV programmes - a n d that Sinclair 
make the world's best computers!' 

-Clive Sinclair. 

Above left: internal layout of Sinclair ZX Spectrum. 

Right: Internal layout of BBC Micro Model A. 

The illustrations are to the same scale, and 
demonstrate the rate of advance in 
microcomputer design. The2X Spectrum uses 
just 14 chips to provide more power and more 
user-available RAM. 

ZX Spectrum 



Tim Hartnell's previous books have been warmly welcomed by the computer press: 
( ( This is undoubtedly the book to read . . Personal Computer World 

" . . . A book to be recommended . . ."Computing Today 

The book 
you've been 
waiting for! 

This is a book that will allow you to make 
the most of the ZX Spectrum — a book 
that will lead to you 'expert programmer' 
status within weeks. 

There are two major sections — the 
first for those who have no previous 
experience of computer programming, 
and the second containing advanced 
material for really powerful 
programming. All sections of the book 
make good use of the full eight colours, 
sound generation and high-resolution 
graphics. You're also shown how to 
make the most of Sinclair BASIC 
features such as DEF FN, SCREEN$/ 
MERGE and FLASH. 

Key features of 'Programming 
Your ZX Spectrum' 
• Using the colour effectively — 

BRIGHT, FLASH. INVERSE and 
more. 

• Sound — there's more to the BEEP 
than meets the ear. 

• Finding your way around the 
keyboard, the use of every keyword, 
command and function. 

• High resolution graphics — how to 
use them for stunning displays, how 
to create your own version of the 
famous arcade game 'Pacman' with 
user-defined graphics. • 

• The ZX Spectrum has the full ASC11 
character set and this book includes 
a word processor program to make 
best use of it. 

• The Spectrum LOAD and SAVE is 
highly reliable, and the MERGE and 
VERIFY features increase its 
flexibility. Programming Your ZX 
Spectrum outlines simple ways to 
ensure you never lose a program. 

BY TIM HARTNELL AMD DllWYW JONES 
'ilmSLiiS 

234 , 
PAGES ! 

The ZX Printer 
All program listings are dumped 

direct from the ZX Spectrum, so all 
programs are guaranteed to run. 

The Microdrive , 
An appendix to this book details the 

commands needed to use your ZX 
Spectrum with the Microdrive 
microfloppy so you'll be ready when it 
comes on the market. 

Interface, 
Dept. YC 
44-46 Earls Court Road. 
London, W8 6EJ 

9 5 

Interface 
Publications 
The UK's leading 
publisher of 
proven 
microcomputer 
books 

In ter face. 44 -46 Earls Cour t Road. L o n d o n W 8 6 E J < ) Pascal to.' Human Beings — Ruston 
Please send me the following: £4.95 

I 1 P ' 0 g r a m m i n g v 0 u r 7 x Spectrum —Hartne! l /Jones BBC MiCfO 
, , _ £ 6 - 9 5 { ) Let Your BBC Micro Teach You to Program — 
( ) Gett ing Acauamted wi th your ZX81 - Haanei i Hartnell £6.45 
, „ . . „ £5.95 ( ) The 8BC Micro Revealed — Ruston 
( > Mastering Machine Code on your ZX81 — Baker £7 95 

£7.50 
( > 20 Simple Electronic Projects for the ZX81 — 

Adams £6.45 
Total enclosed £ 

( ) 34 Amazing Games tor the 1 K Z X 8 1 — Gourtay Name 
£ 4 9 5 

{ ) 49 Explosive Games for the Z X 8 1 — e d i t e d Hartnell Adcress 
£5.95 

YOUR COMPUTER 
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Meet some of the 
best brains in Britain 

at THEm m 

-Northern 
(omputer 

Personal computers 
Home computing 

Small business systems 

BELLE VUE, MANCHESTER 
NOVEMBER 25-27,1982 
Opening Times 10am-6pm each day 

SPONSORED BY YOUR COMPUTER AND PRACTICAL COMPUTING 
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The brains we're talking about are the printed circuit, silicon-chip variety 
and you'll find them (thinking hard) in the vast range of exhibits at The 
, Northern Computer Fair The show covers the fields of personal 
computing, home computing, small business systems and associated 
software, through computer books to videogames, with a special 
attraction being theZX81 Sinclair Village. So whether you're a 
businessman (or woman) who needs to keep up to date with the 
latest developments in this fascinating field, a die-hard computer 
enthusiast, or simply interested in the subject, you'll find what you're 
looking for at the Northern Computer Fair. 

Ticket prices at the door are £2.00 for adults and €1.00 for children under 16, 
but special party rates are available for 20 people or more with the organiser 
admitted free. For more information contact IPC Exhibitions, Surrey House, 
1 Throwley Way Sutton, Surrey SM1 4QQ. Tel: 01-643 8040. 

HALF PRICE A D M I S S I O N VOUCHERS for readers off 

r ^ x - — - l r 
Northern 

Computer 
Fair Rtn&H coeoeicrs 

Hvitcompt/Mf 
SmtK flWAOW W W 

adult 
£100 

Cut this coupon and 
exchange for half-price 
ticket at the door. 

"Northern 
(offlputer 

PtrsttttS coapultrt 
HotMCtXVUli 
AMI Buttons tytittts 

child 
50p 

YC11 

Cut this coupon and 
exchange for half-price 
ticket at the door. 

YC11 
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There's only one thing 
help you get the best 
your BBC Micro . . . 

that can 
out of 

El 
The only non-commercial independent 
National BBC Microcomputer User group 

Please enrol me as a member of LASERBUG. I enclose a cheque/postal order for £12.00 for twelve months 
subscription/£1.00 plus S.A.E. for sample copy. 
Name 

Address 

Tel ^ 

Please make all cheques/postal orders payable to Laserbug and send to: 

LASERBUG, 
4 Station Bridge, 
Woodgrange Road, Forest Gate, 
London E7 ONF. 

Please rush me my free 
l i terature f rom Acornsoft. 

• Atom O B B C Please t ick 

LET ACORNSOFT OPEN THE 
DOORS TO 
YOUR IMAGINATION 
BBC Microcomputer or Acorn Atom 

Acornsoft is the software 
division of Acorn Computers, 
designers and manufacturers, of the 
BBC Micro and Atom. They know 
better than anyone the capability of 
the machines, they know how 
to get the very best from the 
hardware. And they have 
produced a range of exciting 
games, exacting business and 
useful household software. 
The Biggest Range Available 

Acornsoft software ranges 
from authentic arcade games like 
Snapper to Algebraic Manipulation 
to Desk Diary to other languages like 
FORTH and LISP. Striking colour, 
amazing sound effects and powerful 
graphics are all used to the full. And it 
does not stop there. There is a 
complete range of manuals, 
accessories and plug-in ROMs. 

Free Brochures 
Just clip the coupon or write to 

us and we will rush our catalogue 
absolutely free.Can't wait for the post 

ring 01-930 1614 
now! Don't d e l a y -
do it today. Let Acornsoft help you 
get the best from our machine and 
open the doors to your imagination. 
Acornsoft and Atom are registered 
trade marks of Acorn Computers Ltd. 

ytCORNSdFT 
4A Market Hill, 
CAMBRIDGE CB2 3NJ. 

• Atom 
Name 

Address 

Postcode 

138 YOUR COMPUTER. NOVEMBER 1982 



YOUR COM PUT EP NOVEMBER 1982 139 

830 HYDE ROAD, MANCHESTER M18 7JD 
TEL: (061) 223 6206 

R 3 E 5 3 
ADVENTURE COMPETITION 1 

A n s w e r s 1. A . F . S . Enterprise 
2. Opera t ion of Transfer Cabinet 
3. B . J . Q . L . 

N u m b e r o f cor rec t answers : 6 
W i n n e r : M r J o h n Popplewel l , 

D idsbury M 2 D DEA. 
J u d g e d by : Your Computer Magaz ine and 

M r M Fitzgerald, Di rector A & F S o f t w a r e . 

ATOM - BBC - DRAGON 32 

TWO NEW ARCADE GAMES 
FOR THE ATOM 

PAINTER 
A superb vers ion of the 
popular arcade game. Fill in 
the squares by gu id ing your 
an ima ted man a round the 
gr id. Beware the " m e a n i e s " 
as they t ry t o knock you o f f 
t he girders. 
12K R A M Priced at on ly 

£6.90 
TORPEDO RUN 
A n o t h e r f a n t a s t i c h i g h 
resolution (clear 4) real time 
game for the "A tom" . Can you 
complete your mission and 
destroy the enemy convoy? Will 
you return to a heroes' welcome 
or is Davy Jones' Locker your 
final resting place!!! 
5K Text 
6K Graphics Price £5.75 

A T O M H A R D W A R E 
UTIL IK IT 

FOR J U S T £18.40 A D D 22 B A S I C 
C O M M A N D S A N D FIVE 
FEATURES! ! T O YOUR A T O M 
(SUPPLIED FULLY DOCUMENTED 
ON 4K EPROM) 
C O M M A N D S Read; Restore: Data; 
Tone; Key X; Clr; Disassemble; On 
Error; On Escape; Var; Hex; At ; List 
(controlled list w i t h up & down scroll 
facility}; Renumber; Find; Scorch & 
Rop/aco; Au to ; Delete; Block Move; 
CoJd; Warm; Fast; Slow. 
•1200 B A U D CASSETTE 
O P E R A T I N G S Y S T E M 
A D D I T I O N A L FEATURES 
Visible Load/Save; Audio indication 
of successful Load/ Save; Extended 
Lines l ie up to 208 characters per 
line); A u t o Repoat on all keys (oxccpt 
8reak & Lock); Au to list of line when 
an error occurs. 

O N A N E P R O M B O A R D 
If you already have an Eprom f i t ted 
we supply 4 way and 6 way add on 
E p r o m b o a r d , c o n t r o l l e d b y 
software. 

Prices 4 x £20.70 
6 x £26.45 

SPACE PANIC 
This is the most brilliant 
reproduction of an arcade game 
ever seen on the Atom. It's 
addictive, it's fast, it's a game 
the whole family will enjoy. 
Clear the building of monsters 
by digging holes in the floors to 
knock them through. Try it! 
You too will be hooked by it. 
12KRAM Priced at only 

£6.90 

" Z O D I A C -
A T O M ADVENTURE 

W I N £100 
Following the success of our 1st 
Adventure Competition (winner 
s h o w n be low) , we have 
launched our second Adventure 
Competition (we have doubled 
the prize money as well). 
"Zod iac " is your greatest 
challenge yet from A&F. Solve 
the problem of this Astrological 
Adventure and you could win 
£100. Closing date 30 Nov 82. 
Full machine code program 
requires 12K RAM. 

Price £6.90 

OTHER ATOM GAMES 
(ALL 12K RAM) 

Death Satel l i te £6.90 
Cy lon A t t a c k £6.90 
M ine f ie ld £5.75 
Missi le C o m m a n d £6.90 
Polaris £4.75 
Pontoon £4.75 
Escape £5.75 

NEW 
BBC M O D 'B ' 

FROGGER 
This is as g o o d as any o ther 
s o f t w a r e " A r c a d e " g a m e 
w r i t t e n for t h e B B C M o d e l 
' B ' . If you have p layed i t in 
t h e a r cade s save y o u r 
m o n e y — af ter 35 games 
y o u w i l l have pa id fo r th is 
s u p e r b r e p r o d u c t i o n o f 
Frogger . 
B B C M o d e l ' B ' Price o n l y 

£6.90 

OTHER BBC TITLES 
Early W a r n i n g - BBC 

M o d e l 'B ' £6.90 
Lunar Lander -- B B C 

M o d e l 'B ' £6.90 
Road Runner -- B B C 

M o d e l 'B ' £6.90 
T o w e r of A l o s - B B C 

M o d e l ' A ' £6.90 

ALL ORDERS TO: 
A & F SOFTWARE 
830 HYDE ROAD 
MANCHESTER 
M18 7JD 

24 hr Accesss/Barclaycard 
service (061) 223 6206. All our 
products are guaranteed for 12 
months and are in stock now. 
All prices include VAT, Post & 
Package. Overseas c l ients 
please add 10% P&P. 

MICRO-LINK 
A & F's SHOWROOM & OFFICES 

NOW OPEN 
DRAGON 32 DEALERS 

WE HAVE A WIDE RANGE OF 
SOFTWARE AVAILABLE FOR MOST 

POPULAR MICROS. CALL IN AND SEE 



SNAKE... HITCH-HIKER.. REVERSI... 
...CUBE ASTEROIDS. . . LOGOS 

MEMORY KITS... CHESS... DISASSEM 

&ID HORROR 
\ 

ADVENTURE GAMEI 

Occupying over 13!4K of memory, a superb 3D graphics 
adventure game for the ZX81 with 16K RAM, for only 
£3.95! Enter Dracula's tomb at 30 minutes to sunset 
... wander through the tomb's pre-mapped 300 vaults 
in search of the fabled Vampire's Treasure ... pick up 
valuable silver stakes and use them to defend yourself 
against the lurking horrors ... ghouls, zombies, pits of 
primaeval slime ... See them all on the ZX81's plan of 
the tomb ... when it will let you! Take a chance on a 
Mystery Vault ... if your dare! And all the time the 
minutes are ticking by to sunset... when Dracula rises 
from his coffin and comes after you! Each of the 
infinite levels of the tomb has its own 300 vaults ... go 
as deep as you like, the Prince of Darkness will seek you 
out in his blood-lust! WARNING: people of an 
exceptionally nervous disposition should play this game 
only during the hours of daylight! Special facility 
enables a game in progress to be saved on tape so you 
can continue it whenever you choose. 

Price of only £3.95 includes ready-to-load cassette with 
library case and inlay, full instructions, postage and 
packing. Order today! Money refunded if not delighted! 
Send cash, P.O. or cheque to: 

MOVIEDROME VIDEO (DEPT. YC6) 
19 Leighton Avenue, Pinner, HA5 3BW. 

fcj^B. B.C. MICRO 
iMODEf.B > 

'Hitch-Hiker' is a great adventure game baaed on 
characters f rom the book 'Hitch-Hikers Guide to 
the Galaxy'. A fascinating game to test your skill 
and wits whilst trying to collect five objects 
scattered around the Universe located in such 
places as the 'Restaurant at the end of the 
Universe', 'Arthur Dents Housed and Belteguese 
Spacedrome'. Directions can be found in the clues. 
A n intriguing game that can create hours of fun. 

£5 .8 (WAT 
in our opinion the best 
B.B.C. software in town! 

Ruxrtwr.VWrw 

ZX Business Software. 
FOR SMALL BUSINESSES AND THE SELF EMPLOYED 

Business Bank Account this program enables you to 
make debits under 11 subheadings. Statements include 
totals of all subheadings. £8.75 
Sales Day Book: for all your invoices, this program will 
enable you to prepare statements of outstanding 
invoices. Program will also calculate VAT. £8.75 
Purchase Day Book: keeps a complete record of all 
your purchases under 11 subheadings. The program 
will also calculate and deduct VAT. £8.75 
Quarterly Analysis: quarter ly totals from Bank 
Account, Purchase and Sales programs can be 
analysed with this program. £4.75 
All the programs have full search facilities and will 
enable you to prepare quarterly accounts for your VAT 
returns and annual accounts for your accountant. 
These programs can also be used by companies not 
reg. for VAT. 

Business Pack: incl. Bank Account, Sales and 
Purchase programs. £25 

Please specify memory size when ordering for your 
ZX81. 
All prices include VAT. Post & Packaging. For details 
send S.A.E. to: 

TRANSFORM LTD., 
41 Keats Ho., Porchester Mead, Beckenham, Kent. 

Tel: 01-658 1661 

FOR THE 
q u a l i t y m m r n 

SOFTWARE L Z J L Z J I Z J 
MICRO 

GALAXIANS (32K) £6.50 
Fast action version of the popular arcade game. 4 types of 
Galaxians (in 3 initial screen formations) swoop down individually 
or in groups of two or three. 6 skill levels, hi-score, rankings, 
bonus laser bases, increasing difficulty, superb graphics and 
sound effects. 
INVADERS (32K) £6.50 
Superb version of the old classic arcade game with a few extras. 
48 marching invaders drop bombs that explode and blow away 
your defences and 2 types of spaceship flyover dropping large 
bombs which penetrate through your defences. 6 levels of play, hi-
score, rankings, bonus laser bases, increasing difficulty, superb 
graphics and sound effects. 
SPACE FIGHTER (32K) £6.50 
Arcade-style game based upon features from DEFENDER and 
SCRAMBLE. 5 types of menacing aliens fire at you and may 
attempt to ram you in separate attack phases. Fuel dumps, 
repeating laser cannon, smart bombs, asteroids, 6 skill levels, hi-
score, rankings, sound effects. 

CENTIPEDE (32K) £6.50 
Another incredible arcade-type game, featuring mushrooms, 
snails, spiders, flies, and the centipedes of course. Excellent 
graphics and sound. 6 skill levels, hi-score, rankings, bonuses, 
increasing difficulty. 

WE PAY 25% ROYALTIES FOR HIGH QUALITY PROGRAMS Add 50p per order for P&P. 

SUPERIOR SOFTWARE. 
Dept. YC1, 
69 Leeds Road, sp V l ^ V l < \ 
Bramhope, Leeds 
Tel: 0532 842714 
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MICHAEL OFtWIN'S ZX81 CASSETTES 
The best software (by various authors) at low prices. 

QUOTES 
"Michael Orwin's £5 Cassette Two is very 

good value. It contains 10 stolid well designed 
games which work, offer plenty of variety and 
choice, and are fun." 

from the ZX Software review in 
Your Computer, May '82 issue. 

" I had your Invaders/React cassette . . . I 
was delighted with this first cassette." 

P. Rubython, London NW10 

" \ have been intending to write to you for 
some days to say how much I enjoy the 
games on 'Cassette One' which you supplied 
me wi th earlier this month." 

E. H., London SW4 

" I previously bought your Cassette One and 
consider it to be good value for money!" 

Richard Ross-Lang/ey 
Managing Director 
Mine of Information Ltd 

CASSETTE 1 
(eleven 1K programs) 

machine code: * 
React, Invaders, Phantom aliens, Maze of 
death. Planet lander. Bouncing letters, Bug 
splat. 
Basic: 
I Ching, Mastermind, Robots, Basic 
Hangman. PLUS Large screen versions of 
Invaders and Maze o f Death, ready for when 
you get 16K. 
Cassette One costs £3.80. 

CASSETTE 2 
Ten games in Basic for 16K 2X81 

Cassette Two contains Reversi, Awari, Laser 
Bases, Word Mastermind, Rectangles, Crash, 
Roulette, Pontoon, Penny Shoot and Gun 
Command. 
Cassette Two costs £5. 

CASSETTE 3 
8 programs for 16K ZX81 

STARSHIP TROJAN 

Repair your Starship 
before disaster strikes. 
Hazards include 
asphyxiation, radiation, 
escaped biological 
specimens and plunging 
into a Supernova. 

STARTREK This version of the well known 
space adventure game features variable 
Klingon mobility, and graphic photon torpedo 
tracking. 
PRINCESS OF KRAAL An adventure game. 
BATTLE Strategy game for 1 to 4 players. 
KALABRIASZ World's silliest card game, fu 
of pointless complicated rules. 
CUBE Rubik Cube simulator, with lots of 
functions including 'Backstop' 
SECRET MESSAGES This message coding 
program is very txlp qexi jf. 
MARTIAN CRICKET A simple but addictive 
game (totally unlike Earth cricket) in machine 
code. The speed is variable, and its top speec 
is very fast. 
Cassette 3 costs £5. 

CASSETTE 4 
8 games for 16K 2X81 

ZX-SCRAMBLE (machine code) 

Bomb and shoot your way through the 
fortified caves. 

INVADERS 
(machine code) 

GALAXY INVADERS (machine code) 
Fleets of swooping and diving alien craft to 
fight. 

SNAKEBITE (machine code) 
Eat the snake before it eats you. Variable 
speed (very fast at top speed) 

LIFE (machine code) 
A ZX81 version of the well known game. 

3D TIC-TAC-ONE (Basic) 
Played on a 4 x 4 x 4 board, this is a game for 
the brain. It is very hard to beat the computer 
at it. 
/ of the 8 games are in machine code, 
because this is much faster than Basic. (Some 
of these games were previously available from 
J. Steadman). 

Cassette 4 costs £5. 

GUNFIGHT 
(machine code) 

Recorded on quality cassettes, sent by first class post from: 
Michael Orwin, 26 Brown low Rd. Willesden, London NW10 9QL (mailorderomyplease) 

ARE YOU A ZX81 USER WHO'S NOT 
PLAYING GAMES? 
ECR 81 DATA RECORDER SAVES AND 
LOADS YOUR PROGRAMS EVERY TIME! 

Including VAT. 
complete 

The ECR81 Enhanced Certified Recorder from MONOLITH is a 
major advancement in cassette recorder technology which minimises 
the problems associated with standard audio recorders. The unit is a 
high reliability program store for ZX computers based on a modified, 
proven cassette mechanism. The two sections of data recording 
circuitry automatically ensure precise levels are written onto the 
tape and that optimised signals are received by the computer. 

THE ECR81 IS NOT SUITABLE FOR AUDIO REPRODUCTION 
NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED 

• Each E C R 8 1 comes comp le te w i t h its o w n ind i v idua l 
c e r t i f i c a t i o n tape , tested and serial n u m b e r e d t o prove y o u r 
mach ine re l i ab i l i t y . 

• Mains O p e r a t i o n o n l y . 
• Mains & D I N connec to r leads p rov ided . 
• Ce r t i f i ca t i on of tape head a l i g n m e n t - he ight and a z i m u t h . 
• Cer t i f ied tape tens ion , t o r q u e a n d speed. 

• Fast f o r w a r d and r e w i n d tape search con t ro l s . 

The ECR81 is also suitable for Sinclair ZX80 
• Please a l l o w u p t o 28 days de l i ve ry . • T h e ECR81 is 
backed by our 14 day money -back o p t i o n . 

MONOLITH 
electronic products 
Telephone: Crewkerne 0460 74321 Telex: 46306 

To: MONOLITH ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET 
Please supply me w i th ; Price Total 

(Qty.) Monol i th ECR 81 Enhanced Certified Recorder(s) 

to be used w i t h my 2 X 8 1 

£47.50 
(Each) 

1 also enclose postage & packing per recorder £2.50 

Prices include V A T £ Please prim 

Name: Mr/Mrs/Miss. I I I I 

Address i _ ] I L L J L 

I I 

L. 
i i i 
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QCP-FORTH! 
*FULL FIG-79 STANDARD 
(IMON-DISK) 

* FASTER THAN BASIC 
*EASIER THAN MACHINE CODE 
*SUPPORTS ZX-PRINTER 
Forth, for those who arc not already converts, is perhaps the closest yet 
to the ultimate all-purpose computer language. It is designed to be fast, 
portable and extremely flexible. A FORTH program consists, largely, of 
definitions of now FORTH words, enabling a user to develop a unique, 
application oriented, vocabulary. It is even possible to alter the syntax 
to surt your application (or just your style of program!). 

*TAPE & DOCUMENTATION . . . £10 
GAMES PACKS 1&2 
PacSc 1 includes: Space Torpedo, Reverse, M / C Life and more. 
Pack 2 includes: Robot chase, Nim, Music, Mini Adventure etc. 

UTILITIES PACK 
Enhance your BASIC Programs wi th this set of useful machine code 
routines. 

GAMES PACKS . . . £6 each 

UTILITY PACK . . . £5 
»**COMING SOON*** 
PILOT: the educational language 
A L L PRICES INCLUDE V A T & P&P 
QUAL ITY STACKABL E CASSETTES 

Quasar Computational 
Paraphernalia % 

11c HERCIES ROAD • UX8RIDGE • MIDDLESEX 

Campbell Systems 
The very best in mach ine code fo r 

S P E C T R U M and Z X 8 1 

Spectrum 16K GULPMAN game of the xxxMAN variety, with 15 
mazes, 4 chasers, laser defence, 9 grades, 9 speeds, demo mode, 
choice of joysticks control. "An extraordinarily good program" 
raves Boris Allan for Popular Computing Weekly. We think you 
will agree. £5.95. 
Spectrum 48K MASTERFILE business/domestic filing and 
reporting system. So flexible it is equally usable for your mailing-
lists, catalogues, stock control, text extracts . . . applications are 
endless. Fully user-defined data and report display formats, 
dynamic variable-length file, records, and data items. Fully menu-
driven, with powerful search facilities, sorting, total/average, 
update, multiple independent files, printing. Yes, we aim to 
support Microdrive when Uncle delivers. Nearly all the 8K we use 
is machine code, so you get 32K per file. Comes with example file 
and 12-page manual. £15.00. 
Spectrum SPDE 16K Disassembler and Editor, as used by other 
ZX professionals, and we used it to develop the above. £5.95. 
ZX81 16K GULP II almost identical spec to GULPMAN, £4.75. 
ZX81 16K to 64K THE FAST ONE is the predecessor to 
MASTERFILE and is in use all over the world now. Specification is 
very similar to MASTERFILE. £12.00. 

All programs supplied double-recorded and mailed 1st class by 
return. Prices include VAT and postage within Europe. SAE for full 
list. 

CAMPBELL SYSTEMS (Dept YC) 
15 Rous Road, Buckhurst Hill, Essex IG9 6BL, 

England 

ANIROG Computers 
CO-OP C R A W L E Y 

VIC 20 A U D I O CASSETTE INTERFACE uses earphone and microphone sockets of 
the recorder - built and tested C10-.50 - Motor control via mi-- switch £3 extra. 
NEW RELEASE FOR VIC 20 
SPACE RESCUE - Rescue the survivor*, stranded on a devastated star base. Blast your 
way through fast moving debries to land, rescue and return to dock wi th mother ship. 
Action packed, solid machine codc. programme with hi res graphic and extended screen 
• €6. 

DRACULA - Enter Dracuto's Castle before he wakes up. Solve the adventure quickly 
and drive a stake through his heart. Multi screen Hi res. graphic adventure game (3K) 
• £6. 
PACK OF SEVEN (VOL 11 Value for money games package for unexpanded VIC 
£6. 

PACK OF SEVEN (VOL 2) Games for expanded I3K) VIC €6. 
S C R A M 8 L E (3K) - Full machine code programme Seven versions to complete wi th 
increasing diff iculty. Hi res graphics - £6. 

We have probably the largest selection of software for: 

V I C 2 0 S P E C T R U M B B C M I C R O - D R A G O N 3 2 

Authorised dealers for Commodore - 8ug Byte • Audiogenic - Uawa soft - Rabbit 
Adda • Ask - Romic Compute.' Room Silversoft Softec - GKC and many many 
others. 
See this huge collection of software and VIC 20 • C O M M O D O R E 64 - ano DRAGON 
32 at our R O A D SHOWS On SUNOAYS - 12.30 to 4.30 o . m . 
NOV 21ST YE OLDE FELBRIDGE HOTEL. NR.EAST GRINSTEAD. SUSSEX. 
NOV 28TH • THE KINGS HEAD HOTEL. CARFAX. HORSHAM. SUSSEX. 
DEC 5TH - THE PUNCH80WL MOTOR HOTEL. REIGATE RD IA25I DORKING. 

SURREY. 
DEC 12TH THE CHEQUERS HOTEL. BRIGHTON RD (A23I HCRLEY. SURREY 

S E N D S . A . E . F O R C A T A L O G U E . P L E A S E S T A T E T H E 

C O M P U T E R T Y P E 

ORDER 2 OR MORE OF SOFTWARE FOR 7.5% DISCOUNT 
SPECIAL X M A S OFFERS 

MAIL ORDER - Payment by cheque. P.O. Visa or Access. 

26 B A L C O M E G A R D E N S , H O R L E Y , S U R R E Y . 
T E L : H O R L E Y ( 0 2 9 3 4 ) 2 0 0 7 / 6 0 8 3 

[ A c c e s s j RR 
BARCLAVCARO f 

vrsA 

SOUND with ZX-81! 
MAKE AMAZING SOUND EFFECTS WITH 
YOUR ZX-81 

£25.95 THE Z0N X-81 
incl p&p & V AT. 

* The Z 0 N X-81 SOUND UNIT is comple te ly se l f -conta ined a n d 
especia l ly des igned for use w i th the ZX-81. It jus t p lugs in -
no d ismant l ing or solder ing. 

* No power p a c k , batter ies, leads or other extras. 

* Manua l Vo lume Control on panel - a m p l e vo lume f r o m built- in 
loudspeaker . 

* S tandard ZX-81 - 16K Rampac k or pr inter can be p lugged Into 
Z0N X-81 Sound Unit w i thou t a f fec t ing n o r m a l ZX-81 operat ion. 

* Huge range of poss ib le s o u n d s for g a m e s or: Music, 
Hel icopters, Scl-FI, Space Invaders, Explosions, Gun-shots, 
Drums, Planes, Lasers, Organs, Bells, Tunes, Chords etc., or 
whatever you devise! 

* Uses 3 -channe l sound ch ip g iv ing p r o g r a m m e cont ro l of pi tch, 
vo lume of tones a n d noise, al l w i t h envelope control . 

* Easily a d d e d to exist ing g a m e s or p r o g r a m m e s us ing a few 
s imp le "BASIC" l ines. 

FULL Instruct ions w i th m a n y examples of h o w to ob ta in ef fects a n d the 
p r o g r a m m e s , suppl ied. Fully Guaranteed, 

s f c 
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THE ATOM MAGIC BOOK 
By Mike Lord. A wealth of games and other programs: 
storing speech in your ATOM, converting programs written in 
otho- BASICS, and many more useful software & hardware 
tips . £5.50 

GETTING ACQUAINTED WITH YOUR ACORN ATOM 
By Tim Hartnell & Trevor Sharpies. 80 programs including 
draughts £7.95 

PRACTICAL PROGRAMS FOR THE BBC COMPUTER & 
ACORN ATOM 
By David Johnson-Davies £5.95 

ATOM CASSETTES 
We stock a selection of the best: our latest being CAAD: 
Muncher + Mancala + Target + LIFE 7K. 4 great programs 
on one cassette for only £6.00 

RAM FOR YOUR ATOM (Or othor 1MHz 6502.68XX 
machine) 
16 or 32 8ytes; expand your ATOM to 28 or 38K RAM. ideal 
for Word Procossing. Chots programs & Bus-'ness software. 
Compatible wi th other Atom software & hardware including 
the disc drive. To fit inside the ATOM or Eurocard rack 
mounting. Some typos run from a single + 5V supply S a c 
for details. 

NEW!! ATOM ROAM BOARD MZ165 .... £35.00 inclusive 
Allows software switching between up to 3 utility ROMs an<3 
also <JK RAM fitted so you can load your own utility" 
programs from tape or disc. Simple plugs into sockets on 
ATOM board 

All prices inclusive of U.K. P & P & VAT where applicable. 
Overseas customers please add £1 50 surface mail. 

TIMEDATA Ltd. Dept A 
57 Swal lowdale, Basildon, Essex SS16 5JG 

Tel: (0268) 4 1 1 1 2 5 (Mon-Fri ) 

UiHIEDAiA ufHcDAUA 

E X P L O R I N G S P E C T R U M B A S I C 
Mike Lord's latest book takes the reader beyond 
the Sinclair Manual. It contains a wealth of 
programs and explanations of Spectrum BASIC 
programming techniques. Topics include wri t ing 
games p rograms , persona l , bus iness and 
engineering applications, and uti l i ty programs. 
Worth far more than £4.95 

T H E E X P L O R E R S G U I D E T O T H E Z X 8 1 
Mike Lord's acclaimed book for the 2X81 
enthusiast. Includes games, business, engineering 
and utility programs for both 1K and 16K 
machines, an introduction to Machine Language, 
w i th a list of useful ROM routines, hints & tips, 
and hardware notes including RAM and I/O 
circuits, "o f the greatest value" (ZX Computing 
review) £4.95 

TIMEDATA Ltd. Dept A 
57 Swal lowdale, Basildon, Essex SS16 5JG 

Tel : (0268) 4 1 1 1 2 5 (Mon-Fri ) 

M A S T E R I N G M A C H I N E C O D E 
O N Y O U R Z X 8 1 
By Toni Baker; 180 pages of immense value to 
beginner and expert alike £7.50 

Al l prices include U.K. P & P - no VAT on books. 
Overseas customers add £1.50 carriage per order. 

SIR Computers Ltd. 
Agents for Acorn, Dragon and Torch Computers 

BBC Microcomputers 
M o d e l A £299.00 
M o d e l A + 32K R A M £339.00 
M o d e l B £399.00 
M o d e l B + Disc inter face £479.00 

BBC Compatible TEAC Disc drives 
Single disc dr ive £249.00 
Dual disc dr ive £459.00 

Torch Disc unit 
Th is is a comp le te package inc lud ing a Z-80 processor , 64K 
R A M , Dual disc dr ive and the C P / N operat ing sys tem — fu l ly 
compat ib le w i t h all ex is t ing C P / M so f tware . Requires a disc-
upgraded B B C Mode l B. 
To rch disc pack _ £1,149.00 

Acorn ATOM 
8K R O M + 2K R A M £149.50 
8K R O M + 12K R A M £179.00 
12K R O M + 12K R A M £199.00 
16K R O M + 12K R A M £229.00 
1.8 A Power supp ly £8.50 
A T O M Disc pack £345.00 

Dragon 32 
Dragon 32 £189.00 
Dragon joyst icks (pair) £19.00 
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SIR Computers Ltd. 
38 Dan-y-Coed Road, Cyncoed, Cardiff 

Tel: (0222) 759015 
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/ ^ P y -WINGED AVENGER 
and 

' "RENUMBER" 
SPECTRUM VERSIONS 

WORK FORCE 
140 Wilsden Ave., Luton, Beds 

ZX81 

As seen oh BBC TV "Computer Programme' 

^ B I G 
SPEECH 
INPUT 
FOR ANY 
COMPUTER 

Hugely successful Speech Recognit ion System, 
complete wi th microphone, software and ful l instruct ions. O ^ Q 
BUILTTESTED& GUARANTEED ONLY T 4 * * / 
PLEASE STATE COMPUTER: UK10'1, SUPERBOARD, NASCOM2, 

Vic 20; Micron. ZX80/81. PET, TRS80, M280K, APPLE II, BBC MICRO 

Z X 8 0 Z X 8 1 
MUSIC SYNTHESISER 
+ 16 LINE CONTROL PORT 

Play 3-part music, sound effects, 
drums etc. Full contro l of attack, decay 
and frequency. Input/Output lines provide 
control and monitor faci l i ty for Home Security, Robot Control, 
Model Railway, etc. etc. Works w i th or without 16K RAM. 

Add keyboard to make a live performance polyphonic synthesiser! 
Full instruct ions/software included. r \ u r \ P A 

AMAZING VALUE AT ONLY V l M H I ) 
Extra 23 way connectors at £2.60 * * • w • w w (KIT) 
The "Composer" Music Program (16K) £7.40 £25.50 (BUILT) 

COLOUR MODULATOR 
RGB in, PAL/UHF Out (not for ZX) 

KIT £12 
BUILT £ 1 8 

UK101/NASCOM COLOUR GRAPHICS 
Inc. Modulator. St i l l the best sel l ing system! 

KIT £45 
BUILT £ 6 0 

Please add VAT at 15% to all prices. 
Barclay/Access orders accepted by telephone 

All enquiries 
S.A.E. please 

WILLIAM 
S T U A R T 
SYSTEMS Ltd 

Dower House. Bil lericay Road. 
Herongate, Brentwood, 
Essex CM13 3SD 
Telephone: Brentwood (0277)810244 

MEMORY DEVICES FROM: 

GCC ELECTRONICS 
Tel: 0223 21044 Telex: 817672 

E P R O M S 6500 Family M E M O R I E S 
2708 200p 6 5 0 2 375p 2114LP-2 90p 
2 7 1 6 + 5 V 200p 6520 285p 2 1 1 4 4 5 0 85p 
2732 385p 6522 375p 4 1 1 6 1 5 0 90p 
2532 365p 6532 520p 4116-200 88p 
2 7 6 4 1200p 6545-1 900p 4 8 1 6 - 2 + 5 V 250p 

4164-200 41 Op 
6800 Family Z80 Family 6116-150 350p 

6800 270p C P U 315p 5516-250 635p 
6802 325p A C P U 350p 

6810 110p C T C 270p 
6809 850p A C T C 290p 
6850 135p P I 0 340p 
6821 I 1 0p A P I 0 350p 

W e supply 7 4 L S TTLs , C M O S 4 0 0 0 Diodes. Trans i s tors , etc., etc. All component s 
are guaranteed prime parts, f rom leading manufacturers . 

Orders f r om Government, Educational a nd Over sea s buyers we l come . Special 
prices for vo lume enquiries. P lease add post and pack ing plus V A T at 1 5 % . 
M i n i m u m order £15.00. 

GCC ELECTRONICS 
18 CLAYGATE ROAD, CHERRY HINTOIM 
CAMBRIDGE CB1 4JZ 
TEL: 0223 210444 TELEX: 817672 

Spectrum 
EDITOR/. ASSEMBLER 

16K & 48K on same cassette 
w i t h f u l documentat ion £8.50 

A POWERFUL & ESSENTIAL machine code p rog ramming aid 
Major features of this outstanding Assembler include: 
EDITOR w i t h Au to Line Numbering: 40 Column screen display, tabulated into fields for 
easy reading: 5 character Label Names: simple Line Editing and Cursor Control: 
SAVE/LOAD Text Buffer to cassette: output to ZX PRINTER. 
TWO-PASS ASSEMBLER accepts a/I ZX80 mnemonics (plus many un published 
mnemonics): Decimal or Hex numbers: simple arithmetic on operands: Assembler 
Directives - ORG. END, DEF8. DEFW, DEFS. DEFL, EQU, DEFM. 
WE CANNOT FULLY DESCRIBE THIS IMPORTANT UTILITY HERE. AND ASK YOU 
TO SEND S.A.E. FOR COMPLETE DETAILS OF THIS AND ALL OUR PROGRAMS. 

SCREEN! MORE POWER TO YOUR SCREEN 
KIT 1 in all your BASIC Programs 

BORDERS any size, anywhere on screen. SCROLL in all 
~ J f \ 4 directions. CLEAR and REVERSE P A R T OF SCREEN. 

L . 9 . / V I F L A S H I NG CURSOR anywhere on screen - simulates INPUT. 
D A T A FILES SAVE & LOAD Basic variables: Double Speed. 

880 bytes machine code for INSTANT RESPONSE. Becomes pan of Basic Program. 

6 CORKSCREW HILL 
WEST WICKHAM 
KENT BR4 9BB 
Mail order only 14 Days delivery Prices 
•nclude V A T & P&P SAE for more details 

MACHINE CODE 
DEBUG/ 
DISASSEMBLER 
• Enter, Run, Debug machine codc orogroms. 
•Compat ib le w i th Sasic. 
• Breakpoints and Registers Display. 
• Disassembly to screen and/or ZX Printer. 
•Number converter - Hex/Dec/Hex. 
•16K and 48K versions on one cassette *• 30 page manual. 

Spectrum 
Moni tor £7.50 

MACHINE CODE DEBUG/ MONITORS 

£7.50 ! ™ U A U | £6.95 IZX-MC1 
4K t o S4K 

•ENTER, RUN. DE8UG machinc code 
programs 

•SAVE. LOAD, VERIFY at double speed. 
• BREAKPOINTS and REGISTERS 

DISPLAY. 
•Sel f contained — cannot be used w i th 

Basic. 
•Cassette plus 36 page manual. 

IREMLOADI 
16K t o &4K 
• A version of ZX-MC wi thout the 

Save/Load/Venfy facil ity. 
•Compat ib le whh Basse. 
•CREATE A REM LINE of any length. 
•BREAKPOINTS and REGISTERS 

DISPLAY. 
•Cassette plus 30 page manual. 
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SINCLAIR 
COMPUTERS 
UK prices are shown first. The bracketed prices are export pncos wh ich include insured 
air-mail postage to all the countries of Europe including Norway, Sweden. Finland and 
Denmark. For overseas customers outsicte Europe an extra £5 postage per i tem is 
charged. 
2x81 £43.43 (£52). zx printer £52.13 (£61). zx spectrum 16K £152 (£160). zx spectrum 48K 
£202 (£210). zx microdrive n / a (n/a) . zx rs232 n /a (n/a) . 5 printer roOs £10.43 (£16). 
Ram p a c k s : - 16K £26.04 (£31). 32K £39 (£41). 56K £49 (£51). 
DRAGON 32 £199 
COMMODORE COMPUTERS 
Commodore 64 £299. Vic 20 £130. Kit to allow the use of on ordinary cassette recorder 
£6. Vic 20 cassette recorder £36.50. High resolution graphics cartridge £27 95. Vic printer 
£175. W e stock most accessories. 
GENIE COMPUTERS ^ . 
New colour Ger ic £173.50. 16K ram card £44. Light pen £15. Accessories for Gcnte 1 and 
Genie 2 : - EG3014 32K £189. Disc drives single £199, dual £369. Double density 
convener £72. High resolution graphics £82. Printer interface £36. 
UK101 AND SUPERBOARD 
32 x 68 display expansion kits UK101 £9, Series 1 Superboard £14. 32K memory 
expansion board £60. Cegmon £22.50. W o r d processor prog £10. Centronics interface kit 
£10. Cased disc drives w i th DOS single £275, double £415. Stand alone f loppy disc 
controller £85. 

PRINTERS 
Buy any of the oelow and get a free interface ki t and w o r d processor program for UK101 
or Superboard. Epson MX80FT3 £349. Epson MX80T3 £319. Epson MX 100/3 £429. 
Seikosha GP100A £199. OKI Microiine 80 £235. OKI MfcroBne 82A £333. OKI Microline 
83A £446. OKI Microline 84A f799-
5V POWER KITS 
Fully stabilised 5V computer and TTL power kits. 1.5A £7.83. 3A f 12.17, 6A £20.87. 
SHARP COMPUTERS _ . 
W e can supply Epson MX80 and MX100 p r i n t e r to run direct f rom the MZ80K ( i / o box 
not needed) for £39 plus printer price. W e also specialise in interfacing printers to the 
MZ80, MZ80A and MZ80B both w i th and wi thout the i. 'o box. 

SWANLEY ELECTRONICS 
Dept YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ. 

Tel: Swanley (0322) 64851 
Postage £1 on Sinclair products (UK). C3.50 on other computers. £4.50 on printers and 
SOp on other orders. P/eose odd VAT to 9H prices- Official credit and overseas orders 
welcome. 

In stock now 
at Twickenham's 
official BBC/Aeon 
dealer & service 

U3U3B 
Model 
A&B 
plus all the extras: 
Printers + Monitors + Disk Drives 
+ Cassette Drives + Software 4- Books 
PLUS VIC-20 Cassette decks, games 
cartridges, J& tapes in stock! 

Alwaysavailable-a wide range of micros, 
software, printers, peripherals and books 
- send SAE for latest lists 

TWICKENHAM 
COMPUTER CENTRE LTD 
72 Heath Rd Twicktshim Middx TWI 4BW101-892 7896/01-891 16121 

HILDERBAY LTD 
Professional Software 

48K SPECTRUM SOFTWARE 
NOW AVAILABLE! 

Payroll £25 
Stock Control £25 

Tape recorder suitable for microcomputer use, aligned 
and tested on computer signals £22 + £2 p&p 
Hilderbay Loading Aid. Load your microcomputer 
f r o m tape f i r s t t i m e , every t i m e ! £5.95 

HILDERBAY 
SUMMER ZX81 SALE! 

Beamscan (beam analysis) ) 
Payroll ) £13 each 
Stock Control ) 

Optimax £20 until 21 September 

Budget I & II £9 (2 programs) 

Time Ledger 
Critical Path £8 each 

Financial Pack 1 
Gold £5 each 

These programs have been described and 
reviewed previously (and we can provide 
details). 

Comprehensive project planning package ( P P P ) , 
comparable wi th software at five times the price! 
£138 (48K Spectrum or 48K ZX81: specify version). 

All prices include VAT, and are post fee. Sale 
prices are valid until 21 September 1982. Free 
updates, comprehensive telephone and 
personal support, and competition prizes are 
not available for summer sale purchases. 

Holdco Ltd are no longer handling our advertising. 
Enquiries, and orders: please contact us directly. 

Hilderbay Ltd 
Professional Software 

8/10 Parkway 
Regents Park 

London NW1 7AA 
Tel: 01-485 1059 Telex: 22870 

(Our phone has been out of order for weeks: British Telecom 
haven't even sent a repairman yet. We apologise). 
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HOME COMPUTER USERS 
PRODUCT INFORMATION SERVICE 

Do you want the right computer for you? Do you want the right 
hardware? Or the right software? At the right price? If you're 
thinking about making a purchase but aren't sure just which 
product will suit you best why not seek a swift overall picture of 
what's around from us? Simply let us know what you're 
interested in and we'll send you a personal summary of what's 
available: facts, figures, suppliers, details. We'll also enclose as 
much manufacturers' literature as we can and add whatever 
related data we think might be worthwhile for you. We'll tell 
you of any special offers we're aware of, and even help you 
with your order is you wish. If we don't know how to answer 
your enquiry we'll try to find out: if we can't we won't take 
your money. Try us — we're here to help you make the right 
decision. 

SECONDHAND COMPUTER REGISTER 
We can also help if you want to buy or sell secondhand. We 
keep a register of currently available used computers and 
peripherals and send appropriate details from it to every 
interested enquirer. This advertisement appears in many 
computer magazines, which means a lot of people will read it. 
So, if you're looking for secondhand value write and ask us. If 
you want to sell, send us full details of what you have to offer 
and we'll do the rest. Registration costs £4 (or £3 if the total 
asking price is under £100), and will be maintained until you've 
sold. Each registration will be acknowledged. 

ALL ENQUIRIES COST £1 
Please send enquiries/registrations (including cheque/PO) to: 

D A V I D HEARTFORD 
91 High Street, Evesham, Worcs WR11 4DT 

SUPPLIERS: If we haven't contacted you please write to us. 

ZX 81 GAMES 
Cassette 1, for lk 

lO g a m e s incl. Destroyer, Ka le idoscope . 
Sub Chase . Star Fighter G r a n d Prix. Roulette e tc 

£4 .50 
Cassette 2, for 16k 

3 g a m e s 3D Noughts a n d crosses 2 versions, 
o n e p l a y e d on a 3 x 3 x 3 grid a n d o n e o n a 

4 x 4 x 4 grid a n d C o n n e c t 4. 
£4 .50 

Cable Extension Leads 
For c o n n e c t i o n ot ZX81.to TV. Casset te Player. 

Bra ided c a b l e for protect ion f rom ex te rna l interference. 
2 Metre TV C a b l e £ 1 . 5 0 0.7 Metre Cass. C a b l e £ 1 . 5 0 

We otter very compet i t ive royalt ies on cjuality p rogrammes . 
Send SAE for full details . 

Prices inc. Postage a n d Packing. 
Make cheques/Posta l Orders Payab le to:-

EPC, 
Express House, City Road, 

BRADFORD BD8 8ER 
.West Yorkshire 

As a reader of Your Computer you'll agree that every issue is an invaluable reference. 

To keep your copies in order you'll need a binder, specially designed for Your Computer, 
to ensure every issue remains in good condition for your future use. 

To order your binder complete the coupon below and return it to us, with your cheque. 
Prices, including VAT, postage and packing, are as follows: 

UK £3.45 
Europe £4.00 
Rest of the World £5.00 

To: General Sales Manager, Room 108, Quadrant House, The Quadrant, 
Sutton. Surrey SM2 5AS, England. 

Please send me Your Computer binders at £ each. 

I enclose my cheque/postal order for £ made payable to IPC Business Press Ltd. 

Name 

Address 
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SOFTWARE 
c o l l e c t ™ 

SEND CHEQUE OR POSTAL ORDER TO 

PERSONAL SOFTWARE SERVICES, 112 OLIVER STREET, COVENTRY CV6 5FE 
Telephone Coventry (0203) — 667556 

All ZX81 owners can now load/save a full 16K in only 29 seconds 
with the incredible Qsave hardware/software combination package 
from PSS. 

Just look at these features: 

1. No hardware modifications are needed 
2. No extra power supply is needed 
3. Qsave is compatible with your existing tape recorder 
4. Qsave includes a verify feature to ensure successful saving 
5. No more wasted time waiting for programs to load or save 

Most important of all — Qsave is easy to use — simply plug the 
Qsave amplifier/filter unit between your recorder and the ZX81 (all 
leads are supplied) — Then load the Qsave software before you load 
a tape or key in a program. You can now save and reload a full 16K 
in only 29 seconds — ie. a data transfer rate of 4000 + baud 
compared with only 2500 on the standard ZX81. 

Revolutionise your programming now for the all 
inclusive price of only £15.95 

Stop Press: 64K version of Qsave now available — £17.95 
Please state version when ordering 

NORMAL DELIVERY 7-14 DAYS FULL MONEY BACK GUARANTEE 

No matter what your noads PSS has got 
the program (or you -
From the dedicated Arcade Gamer to the 
person looking (or an efficient (iling system 
— you need look no further than PSS — 
we have the sottware you want . . . 
STAR PACK Includes "Maze Drag Race' 
— quite simply the best arcade game 
available, and 'Ghost' — an exciting new 
all machine codc action game. We 
challenge you to (ind better. 
P R O G R A M M E R S PACK Two programs 
that take the strain out o( programming 
— 'ZX Compiler' wi l l translate a large 
subset of the basic commands and 
"Enhanced Basic' wi l l handle 3ll your 
renumbering, block deletion etc in 
seconds. An absolute must (or the 
programmers among you. 
SPACE PACK (or the would-be 
astronaut. Now you can have all the best 
space games in one package. Includes 
'Space Oe(ender', 'Star Trek', 'Alien' and 
'Tailgunner'. W h y pay more? 
H O M E PACK W h y not make a real use 
of your ZX81? Wi th this pack you get 
'Auto(i lc ' . wh ich is a highly versatile and 
efficient (iling system and 'Accounts ' , 
wh ich does everything but pay your bills. 
Ideal programs (or use wi th Qsave. Once 
used you'l l wonder how you ever 
managed before. 
All our programs are £4.95 each, £6.95 for 
t w o or only £8.50 (or any three. 

As a reader of Your Computer you'll agree that every issue is an invaluable reference 

To keep your copies in order you'll need a binder, specially designed for Your Computer, 
to ensure every issue remains in good condition for your future use. 

To order your binder complete the coupon below and return it to us, with your cheque. 
Prices, including VAT, postage and packing, are as follows: 

UK £3.45 
Europe £4.00 
Rest of the World £5.00 

To: General Sales Manager, Room 108, Quadrant House, The Quadrant, 
Sutton, Surrey SM2 5AS, England. 

Please send me Your Computer binders at £ each. 

I enclose my cheque/postal order for £ made payable to IPC Business Press Ltd. 

Name 

Address 
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ZX Spectrum games 
1. ANDROID PIT RESCUE: Rescue the trapped miners before 
they are trapped in the flooding mines. 
2. ICEBERG: Steer your icebreaker through thickening pack-
ice to pick up survivors. 
3. DESTROYER: Find and destroy the submarines before they 
sink the merchant ships. Novel use of sound. 
5. DOMAIN: Probably the best versions of "KINGDOMS" you 
are ever likely to see. 
4. BATTLE: Destroy missile sites while avoiding mines and the 
enemy tanks that are out to get you. 
All Spectrum games have User Defined Graphics, sound, full 
colour and highscore. 

ZX81 games 
5. DEFENDER: A fast action machine code game with five 
levels of play, on screen scoring and highscore. 
6. AVENGER: Destroy targets on the planet's surface wi th 
bombs and lasers while fending off guided missiles. Mach ine 
code, five levels of play, time and highscore. 
Games 1 & 2 on one cassette price £5.95 
All other games price £4.95 each including P&P. 
All games are in stock and we guarantee to despatch them 
within seven days. Money back guarantee on all items. 

ABACUS 
ELECTRONICS 

186 St. Helens Ave, 
Swansea, W. Glam. 

Tel: (0792) 50282 

ABACUS CONTROLLER 

Developed to eliminate tedious swapping of plugs when 
LOADING or SAVING programs on cassette. 
ZX SPECTRUM CONTROLLER: Single switch selection of 
SAVE, LOAD & AMP modes. Built in amplifier and loud-
speaker boosts Spectrum sound output. Price £14.95 
ZX81 CONTROLLER: Single switch selection of TALK, 
SAVE, CUE & LOAD modes. Built in microphone/speaker for 
fast and reliable program naming and cueing. Price £9.95. 

All items in this advertisement can be viewed before buying at the Buffer 
Micro Shop, London. 

The NEW MPFU 
O n l y avai lable f rom Flight Electronics Limited 
1. Massive 64K memory. 
2. 3 Display Modes 

a). TEXT 
b) 6 colour high resolution graphics 

(53,760 pixel: 280x192). 
c) 16 colour low resolution graphics 

(1,920 blocks: 40x48) 
issue . 

3. Sound via 8 ohm 2.25", 0.25 w speaker/amp. 
4. 6502 processor. 
5. Applesoft compatible, BASIC. 
6. Cartridges for ASSEMBLY, PASCAL, FORTH available 

soon. 
7. ACCESSORIES: 40 character graphics, 150 1pm 

Thermal Printer, Games packages, RS232C network 
interface board, floppy disk driver, sound/speech 
synthesizer board, and many more on the way. 
FLIGHT ELECTRONICS LTD. Flight House, Quayside Rd, Southampton , 
Hants S 0 2 4 A D . Tel : (0703) 3 4 0 0 3 / 2 7 7 2 1 . Telex: 477793 . 

fey poor* Of pott) 

+ carriage (£4.95) + VJK.T. 

I enclose cheque/P.O for £ 

Name... 
Address 
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A GOLDEN OPPORTUNITY 
FROM 

COMPUTER RENTALS LIMITED 
Here at Computer Rentals, we want to see your ZX81 and Spectrum programs. If you have 
written some software, don't waste it on a small audience of family and friends. Send it to 
us and we will take a good look at it. If we like it, we'll publish it, leaving you nothing more 
to do than cash your royalty cheques. Your program can be on any subject: Games, 
Education, Business, Home Finance . . . if you can think it up we are interested. What's 
more we don't pay meanly. We want the best and we are willing to pay accordingly. We can 
offer a royalty of £1.50 for each cassette sold and when you think of the size of the market, 
you can see how generous we are. Don't be put off before you get your work in the post, 
just send your cassette away with some instructions and a stamped addressed envelope. After 
all, you have nothing to lose but the postage, and all to gain from our marketing. 
Send to: 

Computer Rentals Limited 
140 Whitechapel Road 

London El . 

WHAT PEOPLE ARE SAYING ABOUT OUR . . . 

BBC MICRO GAMES 
" . . . I bought all your tapes to date 
for the BBC Micro and I think they 
3re just super, especially STAR TREK, 
and the sound effects in CANDY 
FLOSS really made me sit up! Wel l 
done and keep them coming" . 

J. S.. Paisley 

" . . . I was very impressed, not only 
w i th the cassette, but also at the 
speed at wh ich it came! " 

— R.L., Cheshire 

" . . . I must congratulate you on 
your MUTANT INVASION cassette. I 
have had it for t w o weeks now and it 
is really superb. Incidental ly, I have 
beaten your h igh score of 4,500 — 
mine is 7,580! 

— S.L , Berks 

AND NOW LOOK AT OUR LATEST CASSETTES! 
CASSETTE EIGHT 
Model A Invaders 

as «— • 

Cassette Eight contains Mode l A 
Invaders. A superb ful l feature 
machine code teletext colour 
graphics version of the popular 
'Space Invaders' arcade game 
for the Mode l A BBC Micro. 
Choice of Invader and Missi le 
speeds. FAST, SMOOTH AND 
GREAT FUN! 

Only £4.95 inc. 

Cassette Nine contains Mode l B 
Invaders. A superb ful l feature 
adaptat ion of the arcade 'Space 
Invaders' game in machine code 
and high resolut ion colour 
graphics, for the Mode l B BBC 
Micro. Choice of Invader and 
Missi le speeds. QUITE SIMPLY 
THE BEST. 

Only £6.95 inc. 

CASSETTE NINE 
Model B Invaders 

SB —bJ 

A A A A 
Actual screen photo Actual screen photo 

NOT FORGETTING THE REST OF OUR FANTASTIC RANGE 
FOR MODELS A A N D B 

Cassette One: STAR TREK (8x8 Galaxy, Kl ingons, Phasers etc) 
and CANDY FLOSS, the t remendous new game 
everyone is talking about ! Only £5.95 inc. 

Cassette Two : HANGMAN. KRYPTOGRAM, DICE, BEETLE, 
GRAND NATIONAL and MUSIC. Only £3.95 inc. 

Cassette Three: MUTANT INVADERS (arcade game). Can you 
destroy the Mutants before they destroy you 
w i th thei r radioact ivi ty. Only £5.95 inc. 

Cassette Four: BREAKOUT (arcade game). Superb version, 6 
skill levels, 1 or 2 players. Only £3.95 inc. 

FOR MODEL B ONLY 
Cassette Five: BEEBMUNCH (arcade game). Our version of the 

'Pacman' game. Tremendous vers ion contain-
ing mul t i -ghosts, tempt ing frui ts, superpoints, 
screams etc. Only £5.95 inc. 

Cassette Six: SUPER HANGMAN. The special feature is the 
high-resolut ion animated man. Marvel at the 
detai l of his c lothing and wi tness his impati-
ence ! Contains many categories. Only £3.95 
incl. 

Cassette Seven: 3D MAZE. Battle against the clock to escape 
f r om the maze, w i th the computer showing 
your v iew in 3-D each step you take! 

Only £3.95 inc. 

ALL CASSETTES AVAILABLE NOW FROM: I . J . K . S o f t w a r e 
(All our software is available before we advertise) 55 Fitzroy Road, Bispham, Blackpool, Lanes 
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ZX81 OWNERS 
SPECIALISED PRODUCTS 
MODULAR EASY TO USE 
FOR HOME/INDUSTRY & 
EDUCATION 

TE10 I N P U T / O U T P U T PORT - Easy to use. Fits between ZX & RAM 
PACK/PRINTER (if required). No skill required to connect. Can be us«d for 
such things as:— motor control: sound/music generators, connection to 
pr inters/ f loppy discs/ l ight pens/other computers, temperature monitor ing, 
square wave generating, control of rotating aerials, oven train sets etc. Port has 
16 programmable 1 /0 lines and may be used wi thout any electronics knowledge 
to connect other add-ons. Motherboard required ONLY when two or more add-
ons aro used at any one t ime. 
FULLY A S S E M B L E D £17.95. 
KIT ( W I T H O U T CASE! £14.95. 
TE12 4 C H A N N E L RELAY BOX - To suit Port Contact r a t i n g : - 240v 
AC/1 .5A - 24V DC or 110V A C / 3 A . Up to 4 units i.e. 16 relays can be 
oporated £14.95. 
TE15 8 W A Y T R A N S I S T O R D R I V E R - £9.95 
TE17 8 W A Y S W I T C H U N I T ( E D U C A T I O N A L ) - £12.95 
TE18 8 W A Y I N D I C A T O R UNIT ( E D U C A T I O N A L ) - £12.95 
TE20 J O Y S T I C K & FREE G A M E - (2 Joysticks may be connected via 
Motherborsd. l £12.95 
TE30 M O T H E R B O A R D - Al lows multiples combinations of add-ons - up 
t o l 6 l / 0 l i n e * m a y b e u s e d — £15.95 
TE126 POWER SUPPLY - 6 /7 .5 /9V DC at 300 mA - Required for use wi th 
add-ons TE12/15 & 18 £4.95 
23 - 23 W A Y ZX Edge Con £2.85. Contact cleaner £2.30. 
16 W A Y SINGLE SIDED EDGE CON £1.95. EXTENDED PIO NOTES £1. 

PRICES INCLUDE VAT 

Receipts a/ways provided: — Delivery normally ex-stock. ADD 
50p towards p&p on all orders under €20.00. v.ith the exception 
of accessories, e. g. Edge on. Full instructions ond examples with 
all products. 
SEND S.A.E. FOR CATALOGUE. TELEPHONE ORDERS 
ACCEPTED. 

K O I 
THURNALL (ELECTRONICS) ENG. 

DEPT Y. 95 LIVERPOOL R0A0. m 
CA0ISHEAD. MANCHESTER M 3 0 5BG 

TEL: 061 775 4461 (24 hour) 

reprints 
If you are interested in a particular article/special 
feature or advertisement in this journal 
HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 
We ofter an excellent, reasonably priced service 
working to your own specifications to produce a 
valuable and prestigeous addition to your 
promotional material. (Minimum order 250 copies). 
Telephone Michael Rogers on 01-661 3036 or 
complete and return the form below. 

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 5AS. 

I am interested in copies of article/advert. 

headed featured in this 

journal on pages , issue dated 

Please send me full details of your reprint service by 
return of post. 

Name 

Company 

Address 

Tel No 

PUTYOUR 

O MICRO 
TO 
WORK! 

MT «Tt*#AC£ 

MOR (INTERFACES .̂-

CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 

Have you ever wanted your MICRO to controi 3 machine for you, or 
manage your house? If so, the MDR 'MICROCOMPUTER CONTROL 
INTERFACE' will give you isolated channels of OUTPUT (8A @ 250 

volts) and switch sensing INPUTS. 
Available now for connection to PET USER, PORT, RS232 and 

IEEE4S8, allowing expansion up to more than 900 channels. 
Supplied complete with connect'ng cables, full data and guarantee 

from £12.54 per channel. Complete preprogrammed systems or 
individual components available. Write or phone for details. 

M D R (INTERFACES) LTD. 
Little Bridge House, Dane Hill, 

Nr. Haywards Heath, Sussex RH17 7JD. 
Telephone: 0825-790294. 

U i c t a g r a p h 
u 

plot w i n d o w . 

An essential aid to all computer owners with Plot, Draw, Draw to a 
plotted co-ordinate etc., and medium/high resolution graphic 
capabilities, VICTAGRAPH gives you a fully adjustable window 
from plot 0,0 to plot 320, 200. 

Higher resolution is possible by simple multiplication X2, etc., or 
reduction by division. Plot 0,0 in each corner to suit your 
requirements. 

Place your drawing, tracing diagram etc., on a single sheet of 
paper and position in the VICTAGRAPH, AND you are ready to 
plot all the points quickly using the movable window AND easy to 
read scale. 

Made from high quality plastic sheets, 17" x 12" approx. 
Ideal for multi-graphic resolution computers such as Atari etc. Not 
suitable for Spectrum. 

Total price £7.00. Cheques payable to: Victa Ceramics and 
crossed. 

VICTA CERAMICS 
6a BOW STREET, RUGELEY 

STAFFS WS15 2BT. 

150 YOUR COMPUTER. NOVEMBER 1982 



Dop t . YC. 38 F e r n w o o d , 
M a r p l e Br ldg®, S T O C K P O R T. Cho* . SK6 58E 

ROM Pack •%**£. 
zxsi c POR THII 

RAM packs fuHy assembled in near black A SS plastic case lonfy 27 x 47 x 76 mm). 
Supplied with loam strip connector to improve mechanical stability. No annoying trans-
former hiss. Guaranteed. Fully compatible with ZX Printer. Sent by return, first class post. 

16k RAM all-inclusive price £28.50 
Buy f r o m us w i t h c o n f l d o n c o ! 
W e are proud of our reputation for quali ty and user-friendliness in service and software. 
Full money-back guarantee on a'l our products! 
"Thank you once again for your prompt service; yours must be the most 'user-friendly' 
company in the business/" 6.S. lYorks.) 
"I hove bought numerous other items of software. . . Yours ore excellent... the most 
user-friendly I have ever met." P.R. (Notts.) 

Quality Software 

< 
lor t h a 2X80. 2X81. S p e c t r u m . BBC, V1C20 

B R I D G E M A N {BBC " B " ) £7.90 
Bridge Software's version of the popu'ar gobbler game. Hi-res, colour, sound. 

L Y N C H M O B 12X81 16k) £4.95 
A competi t ive game for 2 to 6 players loosoty based on Hangman. Animated 
graphics. Full on-screen scoring. Great fun. educations! too. 

L Y N C H M O B IZX Spectrum 16k> £6.50 
As for the 2X81, but developed to make full use of Spectrum's hi-res graphics, 
colour and sound. 

V I C I N V A D E R S (unexpanded VIC 20) £6.90 
Machine code, colour, sound. 

4k I N V A D E R S (2X81 4k min imum) £4.00 
(GALAXY INVADERS) Machine C0<Je. 10 dif f iculty levels. Top scoring gome in 
Your Computer 's May 1982 review of 2X81 software. 'Deservediy popular . . . 
Good value" Pop. Comp. Weekly. "Great game! " S.F. Glos. 

SUPER I N V A D E R S 12X81 16k) £4.95 
Enhanced version of 4k INVADERS, including on-screen league tables etc. 

M U L T I G R A P H I C S 2.3 (2X81 16k) £6.90 
A user-friendly menu-driven package of procedures giving you full control of the 
2X81 graphics funct ions to compose designs, drawings, adverts etc. Incorporates 
advanced sketchpad, 3 sizes of text (including lower case), animation, printer 
output , SAVE displays etc. 20 pp. Manual included. 

S T A T I S T I C S (Spectrum 16k. 48k) Mean, SD. variance, regression, i , F tests. 
Full graphics. Send s.a.e. fo : details. 

EPHEMERIS (2X81 1 6 k ) . . . £6.90 (Spectrum 16k) .£7.90 
Interested in heavenly bodies? Input date, t ime and your position, Eohemeris 
computes alt i tude, azimuth, phase etc. etc. for sun. moon and planets. 

2X81 Ik G R A P H I C S , l k S T A T I S T I C S Send s.a.c. for ceiaiis. 
Send s.a.e. for further derails, specifying Your Computer. 

Prices include I si class, return-of-post mail in U.K. 
European customers please odd 30p. per software item; 70p worldwide (Air Mail). 

Overseas customers, please write for details of hardv/are mailing charges. 
Available by moil order or from leading computer stores. Trade enquiries welcome. 

L E O N HOEL 
ZX81 16K - GAMES ON TAPE 

• 
• 
• 
• 

BANK ROBBER £4.50 
SEE HOW MUCH MONEY YOU CAN ACCUMULATE 
BEFORE YOU'RE CAUGHT AND SENT TO JAIL 

PONTOON £4.50 
CAN YOU GET YOUR COMPUTER TO OWE YOU 
MONEY, NOT EASY, BUT IT CAN BE DONE 

H A N G M A N £4.00 
WITH THIS EDUCATIONAL GAME YOUR COMPUTER 
WILL HAVE 150 WORDS TO CHOOSE FROM 

CASSETTE COVER £4.00 
PUT YOUR ZX PRINTER TO WORK AND MAKE YOUR 
PROGRAM COLLECTION LOOK IMPRESSIVE 
•CHOICE OF SIX COVER PATTERNS 

PLEASE TICK APPROPRIATE 80X(S) 

I enclose Cheque/P.O. for£ 
Made payable to: 

LEON-NOEL 
24 Dudgeon Drive, Li t t lemore Oxford 

OX4 4QL 
ALL PRICES INCLUDE P&P, UK ONL Y 

I 
)NL Y | 

THE 
BUFFER 

MICRO SHOP 
(NEXT TO STR EAT HAM STATION) 

NEW SOFTWARE SHOP EXCLUSIVELY FOR 

ZX81 
PROGRAMS, GAMES, "ADD-ONS" 

MOST OF THE MAIL ORDER ITEMS ADVERTISED 
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUR INTERFACE 
BUSINESS & TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS; CONSOLES; VDUs 

The BUFFER Micro Shop, 
374a Streatham High Road, 

London SW16 
Tel: 01-769 2887 

SOFTWARE FOR BBC, 
TRS-80 AND GENIE 
from DAVANSOFT 

WIN THE POOLS? 
With the latest version of D S Peckett's well-known Pools Pre-
diction program. Now available for BBC Micro (needs 32K 
memoryJ as well as the TRS-80 (Lll) and Video Genie. 
Program and instructions £4.95 
Database tape (optional, but holds data 

on over 6000 matches) £13.50 
Program and DB together £17.50 

baby PILOT 
Easy-to-use, friendly and very fast version of this important 
teaching language. All normal PILOT I/O and control commands 
PLUS integer arithmetic, powerful graphics and formatting 
commands, "FOR. . .NEXT" loops, subroutines, automatic 
scoring and other extra features. 

Add another language to your TRS-80 or Genie — complete and 
simple-to-follow instructions included. 
baby PILOT £9.95 

BBC Disassembler 
Now — your chance to find out how the BBC Micro's ROM works, 
and to study those machine-language games. A full 6502 dis-
assembler, with automatic labelling of branches, jumps, etc and 
with the ability to avoid trying to disassemble data areas. Has 
optional hard copy function as well as the load facility to dump the 
disassembly to tape, for later L OADing and modification. 

This package is indispensable to the serious machine-code 
programmer, and is suitable for Models A and B. 
BBC Disassembler £5.95 
Al l these prices are fully inclusive and ate for cassette-bdsed programs only. 

DAVANSOFT 
1 DELAPOER DRIVE, HAVERFORDSWEST 

DYFED SA61 1HX 
W c are always looking for high-quality programs for TRS-80, VG and BBC computers, 
and wi l l pay up to 30% royalties for suitable materia!. Please contact us w i th your 
proposals or for details of our requirements. 
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PERSONAL CALLERS 
WELCOME 

il 

MICRO-LINK 
(A & F SOFTWARE) 

PERSONAL CALLERS 
WELCOME 

GET YOUR SOFTWARE HERE If 
We stock a wide range of software/hardware for most popular Micro's see it before you buy it. 
Please call in for your personal demonstration. 

OFFICIAL DEALERS FOR 
DRAGON 32s & ACT SIRRIUS 1 agents 

THE FOLLOWING CAN BE ORDERED VIA MAIL ORDER 

ATOM 
Spacc Panic £6.90 
Painter £6.90 
Starburst £5.75 
Cylon Attack £5.75 
Ail fast moving arcade style games 
requiring a 12K Atom. 

BBC 
Lunar Lander . . . . £6.90 
Early Warning . . . . £6.90 
Roadrunner . . . . £6.SO 
Tower of Alos . . . £6.90 
Froaoer . . . fs.90 
Mod B Micro's only. 

SPECTRUM 
Games Tape 1 £5.70 
Includes: Caverns; Broakout; ZX 
Pagman & Stargate 2000. All 16K. 
Utility Tape 1 £6.90 
Includes: Graphics Designer; Screen 
Planner; Data 70; Typeface. All 16K. 
Games?ape2 £5.70 
Inciuces: Lazor Chase; Catacombs; 
Blitz. Ail 48K. 

DRAGON 32 

£199.50 
Inclusive Mail Ordor Add £10 P&P 
and Insurance. 

Orders to: MICRO-LINK 830 HYDE ROAD, MANCHESTER M18 75D. Telephone 061 223 6206 
Retail Showroom open 9.30 am-6 pm Mon.-Fri. 9.30 am-5 pm Sat. 

High, resolution graphics: 
We put you in 

the picture 
This month, we home in on the picture-making aspect 

of computers - and report on four exciting and intriguing 
developments: "Bit-stick", the joystick device which brings 
out the artistic streak in Apple II; Apple II graphics for 
chemists - a package that draws molecular structures; the 
BBC micro as a colour graphics terminal, and how to store 
screen designs as graphic pages within a memory. 

Also this month, we report on the Commodore 64 - a 
powerful computer with graphics facilities - and a new 
letter-addressing capability of Wordpro... 

And that's just a sample of Practical Computing -
together with advice for users of Pet, Apple, Tandy and 
Sinclair ZX 80/81 Computers. Buy Britain's leading 
personal computer magazine. 
NOVEMBER ISSUE OUT NOW 
80p AT YOUR NEWSAGENT'S - BUT HUREY 
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rnmcm c o UJi uilci\ 
FOR 48K SPECTRUMS: £8.95 

- WITH MANUAL -

Ever wished you could wave a magic wand and turn your BASIC 
program into a machine code one? Now you can! (well almost). The 
Compiler allows you to write programs using up to 80% of Spectrum 
BASIC and then turns it into a machine code version in just seconds. 
Complete with explanatory manual by Tim Langdell! 

Just out from Century/Personal Computer World and available 
from SOFTEK. Whether you are just beginning or have had 
some experience with computers, Tim Langdell's book is for 
you. It covers everything from an introduction to program-
ming, through discussions of graphic art, education, business 
uses, and games writing to an introduction to machine code 
and hardware modifications. Packed with programs, routines 
and many hints and ideas. 

ITIC 
I IL 

TC n o n i n e 
I CUI\UIUJ i 

U QC 
la J J 

By far the fastest, smoothest 
version of this arcade game; full 
colour, three meteoroid sizes, 
hyperspace, shield, thrust, freeze-
frame, mothership, high score, 
bonus ship at 10000, etc. With 
ultrasmooth graphics and machine 
code synthesised sound effect that 
have left other software houses 

wondering how we did it (16K or 48K Spectrums). 

Send your cheques or postal orders to 
SOFTEK, 329 Croxted Road, London 
SE24. 

:mi luu 
48K 3D MAZENTURE: This fast machine code game is both a 
3-D maze and adventure in one. Highly recommended and 
excellent value for only £4.95. (48K Spectrums only). 
16K THE ZOLAN ADVENTURE: A full adventure in 16K: 
probably the best around — only £4.95. 

ORDERS TAKEN NOW FOR: The Spectrum's ROM: Most of 
the ROM disassembled, with hints and tips on using ROM 
routines; only £5.95 
SCREENKIT 1: Add extra facilities to your Spectrum — 
instant INK and PAPER change, sideways scrolls, several 
screens, cartoon effects, and much more. Only £5.95 
TOOLKIT 1: Essential for the serious programmer — 
renumber, realtime clock, search-and-replace, TRACE, and 
more. Only £5.95 

WRITERS! w h y not lot us market your software for any computer. We 
pay the highest royalties and market both from London and our off ice in 
Los Angeles. 
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THE ADVENTURE G A M E THAT'S FOR REAL ! ! ! ! 

£6 ,000 PRIZE! FREE HIT S INGLE ! 48K Z X SPECTRUM 
( 1 6 K Z X 8 1 V E R S I O N N O W A V A I L A B L E ) 

Will you be the first lo locale the Golden Sundial of Pi in t ime and space, and be 
rewarded w i th the original* Exquisitely c a t t e d by the winner ot the De Beers 
Diamond International Award, f rom gold, d' . imond and the most precious of the 
earth's riches. 

P IMANIA wtiTre saxophones turn into hanglidcrs. where music meets madness 
and where the Pi Man rules Supreme' He'l l talk w i th you. he'l l befriend you. he'll 
betray you. he' l l even do the Hokey Kokey ' Animated cartoon graphics' Ful l 
musical score' Stxctacuior colour and sound effects! Includes free hit single 
"P im jn ia " , w i th vocals by Clair Sinclive and the Pi Men' 

It could take you a week lo play, it could take you a l i fet ime' P IMANIA , 
" the best evidence that coinpuiei gaming has come of 39c- an adventure 
enthusiast's d ream' " (Computer & Video Games) 

A n i n v e s t m e n t at eiO(48K S p e c t r u m ) C8(16K Z X 8 1 ) 

Automata L id . I Y C I 
65a Osborne Road 
Portsmouth P 0 5 3LR 
England 

V & H COMPUTER SERVICES 
PRESENTS 

SPECTRUM 
SPECTACULAR 

(50 PROGRAMS FOR THE SINCLAIR SPECTRUM) 

And what programs! New games! Old games! Business 
programs (like invoicing and sales ledger), word 
processor, machine code routines, graphics . . . 
All in SPECTRUM SPECTACULAR, the new book by 
Roger Valentine. SPECTACULAR VALUE AT £4.95. 
By the same author: 
WHAT CAN I DO WITH 1K? (ZX81) - £4.95 
WHAT CAN I DO WITH 16K? (ZX81) - £4.95 

V & H COMPUTER SERVICES 
182c KINGSTON ROAD, STAINES, MIDDX. 

TEL: STAINES 58041 

Business users please note: 
Our PAYROLL program is now available for: 
ZX81, SPECTRUM, PET, BBC and KONTRON. 
Please write for details or send £2.00 for comprehensive manual. 

A David Heartford 146 K Quasar 142 
Aardvark 107 DKtronics 75 Kayde 129 
Abacus 122 Downsway 124 Kempston 49 R 
Acorn 24, 94, 108 Dymond 92 R.D. Labs 58 
A.C.S. 119 L Ross Software 52 
Adda 119,121 E Laserbug 138 
Addictive Games 107 East London Robotics 124 Leon-Noel 151 S 
A &• F Software 139 Econotech 121 Level 9 118 Salamander 126 
Amba 58 Educare 66 Linsac 62 Silica Shop 7 
Amber Controls 74 Electronics Applied 127 Lion Micro 126,127 Silversoft 34 
Amoll 92 Eltec 120 Llamasoft 148 Simon Software 118 
Amsoft 12 E.P.C. 146 Sinclair 131, 132,133, 134 
Anirog 142 

E.P.C. 146 
M Sir Computers 143 

Artie 56 Machinecraft 52 Softek 153 
Audio Computer Inside Back Cover F 

Fisher-Marriot 92 
Maplin 10, 11, 114 Software Farm 66 

Automata 154 

F 
Fisher-Marriot 92 M.D.R. 150 Software for All 5 

Autoram 53 Flight Electronics 122 
148 

Memotech 112 Software Supermarket 43 
Franz Wolfkamp 

122 
148 Michael Orwin 141 Spectrum 115, 116, 117 

B Fuller Designs 40 Microlink 152 S.R.S. 118 
Basicare 30 Microstore 13 Stonechip 35 
Beebug 119 G Microstyle 14 Storkrose 82 
Bi-pak 142 Games Centre 48 Microware 114 Superior Software 140 
Bridge 151 Gainsborough House 66 Midwich 126 Swanley 145 
Buffer 151 G.C.C. (Cambridge) Ltd. 144 Monolith 141 
Bug-Byte 18,63 Gemini Electronics 42 Moviedrome Video 140 T 

Gemini Marketing 74,97 Mr Chip 102 Taurus 124 
C George's 42 Texas Inside Front Cover 
Cambridge Collection 102 J.K. Greye 130 N Thurnall 150 
Cambridge Micro 53 Ground Control 102 New Generation 48 Timedata 143 
Campbell 142 Newnes 49 Titan 43 
Cardigan Electronics 62 H Transform 140 
Carnell 130 Hewson Consultants 81 O Twickenham 145 
C.C.S. 58 H & H Software 48 Oric Products 20,21 
Chromosome 4 Hilderbay 145 U 
C.J.E. Micros 53 Hisoft 114 P University Computers 127 
Cloyvale 56 Peter Furlong 106 
Commodore 69, 70, 71 1 Picturesque 144 V 
Computer Concepts 140 U . K . Software 149 Pixel 34 V & H 154 
Computers for All 78 Impact 98 Printivity 66 Victa 150 
Computer Rentals 149 Intelligent Artefacts 121 Print n' Plotter 27 Video Software 48, 127 
Conserver 106, 107 Interface 135 Program Power 123,125 Visionstore 6 
Control Technology Back Cover Pro Software 126 
Crystal 92 J 

John Prince 106 
P.S.S. 118,147 W 

William Stuart 144 
O J.R.S. 98 Q S.W. Winter 62 
Davansoft 151 Jupiter Cantab 8 ,9 Q-Tek 68 Workforce 144 
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V C S S K f o r V I C D U O I f o r A T O M 
SkRAM + 3 slots £ 4 4 64k RAM only £ 7 0 

64K-£80 128K-£13Q 

U K 1 Q 1 

32K add on RAM £69 32K add on RAM £46 

FOR A FREE BROCHURE, RING LINDA OR 
SUE ON SOUTHEND (0702) 613081 
FORCREDITCARD ORDERS, RING JACKIE 
OR PAMON SOUTHEND (0702)618144 

CHEQUES ANb P.O.'s TO : 

AUDIO-COMPUTERS 
87 BOURNEMOUTH PARK ROAD, / 
SOUTHEND ON SEA - ESSEX SS5 2 j j / 

ALL PRICES INCLUDE V.A.T. AND POSTAGE 
j>6K — exceptional low >. 64K tf Eprom programmer & 
^power consumpt ion — £44.90 user;port — >on1 y £79 
^ ^ c ^ i a d o p i the above products for ZX81 to fit y e J ^ f i ^ S ^ e c t r y m Y d n t f ^ E r E x i r a r ^ 

TELEX 9 9 5 33Z- -6 -AUDCOM / 

-A-TRAlfEMARK OFSQLIDISKi 

i . i 



I 

Spectru 

ZX81 

BBC 
SOFTWARE 

While stocks last!! 

LUNAR 
LANDER 
£ 4 . 0 0 ,„c 

EARLY 
WARNING 

£ 4 . 0 0 ,Nc 

' I f t J Q ) Mfi<) 

48 hr 
DESPATCH 

GUARANTEED 

GAMES / £5-00 inc VAT 4 

MAGNIFICENT MACHINE CODE GAMES ALL ON TAPE 

S G R f i m B L E 
k f l P f l D E R S ^ 

G f l L f lKk f i i lS 
GEJnFkGHT 

+ 2 STRATFGY 

GA.'.'-ES. 

C ^f TECH 
184 MARKET STREET 
HYDE, CHESHIRE 

ALL PRICES INCLUDE VAT AND PEfP. 

Software Please send me as soon as possible the following: • £_ 
• £ 

£ I enclose a Cheque/P.O. for the total 
NAME 
ADDRESS. 

POSTCODE. 

SPECTRUM 
VIDEO PACK 
includes all of: — 

• POLECAT 
maze video game 

• CITY BOMBER 
• BREAKOUT 
• FRUIT MACHINE 
• LUNAR LANDER 
• CRAZY RACE 
• S U B H U N T 
• MISSILE COMMANDER 
• SPECIAL PRICE 

£ 5 . 0 0 inc! 
FOR ALL 8 




