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STEREUWITH 
HARVEY SMITH 



' 1 4 9 5 « s s £ 9 

. s s b s s -
J k 

From the 
RICHARD DONNER 

Production 

Based on the Story 
by 

STEVEN SPEILBERG 

Exciting Multiscreen Action and Adventure! 
U.S. C o l d L i m i t e d , u n i t 1 0 , T h e P a r k w a y I n d u s t r i a l C e n t r e , H e n e a g e S t r e e t 
B i r m i n g h a m B 7 4L.Y. T e l e p h o n e 0 2 1 - 3 5 9 3 0 2 0 . T e l e x : 3 3 7 2 6 8 . 

oatasoft re a registered trademark of Datasoft snc 
The COO."Ji« >S a trademark of ner BrOS <ne. 

iSE5 wa'ner Broi inc. Ail rights reserved. 
Warner-TamerfanePuDliitiingCorp, and Rema voslcCorp 

•»iirtgnKr«etvea u$c<iovofrmi«ion iwsoata^oftttvc. 



L E T T E R S 
Unfair to Eugene; Harry 
Seldon exposed; recursion 
yet again. 

H A R D W A R E H I T L I S T 
O Q Keyboards for the 

Spectrum and an RS-232 
interface for the Amstrad, 
which downloads Prestel 
software. 

C H A R T P A C E 
Q Q G a l l u p ' s t o p 3 0 
* * c o m p u t e r g a m e s ; f i n d i n g 

o u t t h e po l l p o s i t i o n . 
S O F T W A R E S H O R T L I S T 
^ • • From the Lord of the Rings 
3 D to the Last V-8, plus 

Rambo, Commando — all 
the hits. 

A M S T R A D E N D Z O N E 
C £ ^tan Cartwright has 
D O created an innovative new 

grid game for the Amstrad. 

C H E S S S U R V E Y 
r * A More knight-clubbing. 
O o Martin Bryant checks out 

contrasting programs and 
delivers a black-and-white 
verdict. 

C O M P U T E R I S E YOUR D R O I D 
A Q A chumblie of your own. 
w O lohn Dawson assesses a 

particular range of 
persona! robots. 

C B M - 6 4 S N O W B O T 
O A K 6 ' ^ 1 Suddick proves that 
O U there's no people like snow 

people. 

B B C S O F T S P E E C H 
No add-ons needed — David 

0 0 Hoskins, software-driven 
speech synthesis. 

H O T S H O T S 
A 4 Ace pokes for great games. 

X Hints, t ips and wrinkles to 
get you to the top. 

I N T E R A C T I V E A D V E N T U R E S 
a a iames Hartley helps you 

shed your hang ups when 
talking to trolls. 

Q U E S T CORNER 
a f Hugo North tells you 
5 1 3 what's new in the field of 

CAGs. 
C B M - 6 4 T R A N S D I S K 

%
Geoff Hatto facil i tates 
file-copying with this useful 
program. 

BBC L O C O M O T I O N 
1 y ° u r railway 
1 U 1 against aeroplanes and 

the C-5s that a te Paris. 

v, • w 

K N I G H T - C L U B B I N G 
The real inside story; the machines that 
never were; the blunders and the shortcuts; 
all you ever suspected about Sinclair but 
never actually wanted to believe. 

0 U R J D I U M • 

M A S T E R T R O N I C S A N D 
HEWSON 
Paul Bond meets the people behind Britain's 
most successful software house and lifts the 
lid on the next Braybrook blockbuster f rom 
Hewson. 

SLiEj i 

BUDGET PRINTERS AND 
ISERIOUS SOFTWARE 
__ Paddon gets into hard copy f rom as 
cheap as £ 2 0 up to about £ 4 5 0 . And Simon 
Beesley gets serious with utility programs 
— including the f i rs t example of an 
integrated program on a home computer. 

CHEEKAH'S EXPLOITS 
Screen and screen again of non-stop 
Spectrum mayhem from Julian Woods — you 
can even add extra screens of your own 
design. 

HARVEY S M I T H SHOW 
JUMPING COMPETITION 
Win a Sanyo stereo system plus 3 0 
runners up prizes of Software 
Project 's new game. 



R ten on saving money? But not 
.prepared to sacrifice quality and 

performance? Then the new MT80+ 
serial matrix primer has plenty to offer 
at a price that will have you rubbing your 
hands with glee. 

The MT80+ prints at lOOcpsand is 
compatible with just about any popular 
office or home micro. For true print 

flexibility, there's compressed and 
expanded print, subscripts and super-
scripts, bold print, italics and. of course, 
graphics. 

You'll have to see the print quality to 
believe it, thanks to the outstanding film 
ribbon cassette. Continuous fanfold 
stationery or friction fed single sheets 
pose no problem. And if you're in a hurry 

the quick tear facility is a real bonus. 
l he new MT80+ from Mannesman!) 

Tally. Europe's leading matrix printer 
manufacturer. You'll be laughing all the 
way to the bank. Contact us now for our 
literature pack. 

M A N N E S M A N N 
T A L i y 

MANNESMANN TALLY LIMITED. MOLLY MILLARS LANE. WOKINGHAM. BERKSHIRE. RGH 2Qt TELEPHONE (0734) 7687H 
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AIR • COMBAT • EMULATOR 
BY C A S C A D E G A M E S 

1-3 Hoywra Crescent Harrogate 

£10.95 
INC. FREE WATCH 

AND POSTAGE 

The AR COMBAT EMULATOR. pocked vrth 
excfrg f«Sues. is by for the JaSest, most 
realistic fuchl sintJcto- avak±>ie. for r e 
fist fre on o home computer. feet wW it s 
rer^lketofyoliighpefScnTcnjemity 

ergoge larks. missies, ships, 
he&copter gin-ships and two ?fpes c( 
curing rSelSgerv enerrr,' otvaft. 

Featuring ewer 300gtfe images. AC£ 
has *>e smoothes!, most detofied cockpit 
vierfdhfc.tsesandoJier ground cfcjecfc 
w ochieved itxrfcsto snooty 
developed Dyrcrrtc Graphic Tecfiniqie 
(Lit^©]aflowingsersotcndhishsoeed 

In combat, you heod w» spines you 
sftggtewtilhehetocftheodwnoed 
avicrics which ficlude a rear-view oamsra 
and :odar. to stay c&e bng enough to do 
some damage to ihe enemy. 

The unique two sect (lying option [pdot. 
newgdor weepers men) end S jc t ro 
SpEBcti® '*tKh passes vitd airadt 
condton rtaroctson to the dt f t crew 
wtficut fteeang thecction combined witi 
chromic todicd map. fcke ofts end 
Icrdngs. sunmer. wreer end right-tme 
fiying and a remakabty recfoc in-fight 
refueling opScn rrokes ACS the dtimcste 
AS COMBAT EMULATOR. 
ACE SCENARIO 

A vast invasion feet has ianded on your 
scuhem shores enddsdargsd scores d 
tanks supported by hgkxpter gjvships 
and protected by mcfeie sfox too* 
firoles. Squoctore of enemy figWere gve 
the enemy forces air ewer. Advancing 
njtNessf/ they are ccnquesing you 
homeland, (cans no oppoalcri 

YouasthelatilicNspiotaiiatytwse 
AC.E. t.'crk 21 m i l rote AD V«orer Ai 
Terrain j ^ j y S o o n t x * oircrdi. Based at 
cric^atocw.youta&istoaftxkand 
destroy ixmeriodty superar enemy 
land ond or foroes and ciwe them from 
ycushore^ The find stage diheconflct. 
hewing ateod/ desSoyed Jve enemy k rd 
foroesatishd tfcwn their airforce. istosrk 
fte enemy feet as it evacuates its defeated 
amy 

ACE-EXPERIENCE IT NOW 
Eveiy computer game fcr wiicve ACE -

just took at hese feataes:-
• 100% optimized madwie code uses al 
croicfcie memory. 
• Fealmg Dynorrvc Grcphic Tedmiques 
l lu t iU©] 
• The smoahest. fastest aid most detoied 
ccckprt view of ayS^* ' smJafion 
• Views at his, rees. Series end ether 
gouidcfcjecfe Aeiai corrbct, ground 
dtakcndrcwdattack. 
• Stfct*oSpeHji9ie.J»!peecfi 
does no? freeze ihe action. 
•Two seat cpson-fty and 
figftwitiiheaidofo ^ ^ 
fiieixl 

V I C 2 0 £9 .95 ) 
Postage FREE in U K. A d d £1 for overseas orders 
Al low 28 days for del ivery. 
I enclose cheque'postol order for (£. J mode payable 
to Cascade Games Ltd. 
Or through any Post Office by Tronscosh [Giro No 655 6655). 
Fa even faster ordering when charging to Access, Barctaycard ond 
Trustcard Visa use our 24 hr service fTel. 0423 504663). 

ENTER CREDIT CARD NO. IN BOX: 

c j 
• O f 16 

ACE-EXPERIENCE IT NOW! 

• 0 = 6 4 

PiOCftS VA Dei 
NAME. 
ADDRESS, 

POSTCOOf. 

Please ccmpie'e and send to 
Cascade Games Ud. 
1 -3 Hayvro Crescent 
Harrogare HG1 S6G England 

I
Tot (M?3) 504603 

R&yjfe'eo No 1755654 

• & V I C 2 0 (wi th 8K RAM^ 
expans ion ) 

cascade 

— H — I 

4 



Most home computers. 
As you can sec, the Amstrad CPC 464 is no 

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

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

a superb quality green screen or a full colour 
monitor. 

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

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

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

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

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

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

Put the 464 to work 
and it will take care of a 
number of business-like 

^ functions, such as 
wordprocessing 
and spreadsheet. 

-AVAILABLE AT ALLDERS • 800TS • BRICGERS • CLYDESDALE • COMET - CURRYS • DlXONS • GRANADA • GREENS • LASKYS • JOHN LEWIS • 

- i 



1 

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

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

And your464 will be made even more complete 
with the simple connection of joysticks, printers, disc 
drives, speech synthesisers and light pens. 

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

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

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

Please send me more information 

Name 

YCM64/2 M2 | 

Address. 

Amstrad CPC 464 
The complete home computer. 

[Amstrad, P.O. Box 462, Brentwood, Essex CM 14 4 E F J 

RUMBELOWS • SUPREME DISCOUNT STORES • TANDV • VALLANCES • W.H.SMITH • WlGFALLS • AND GOOD INDEPENDENT COMPUTER STORES-

J 



software getting harder 

SPECTRUM 

AMSTRAD 

J I \ I _ I JL sales dept.. 
Castle Lodge, Castle Green,Taunton TA14AB 
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When it comes to computer games 
you can't beat an Amstrad 

^ | 
v H-^ 

) B o x i n g 
1 9 . 9 5 l a p v 1 1 3 . 9 5 H i s t 

We've enlisted the help of some 
particularly wicked program designers to put 
our entertainment software range together. 

They've come up with over 200 Arcade 
and Adventure games. 

Many of them exclusive to Amstrad (like 
those shown above). All of them mindbenders 
you'll find hard to beat. 

And all at prices that are as competitive as 
the games, from £12.95 on disc and £8.95 
on tape. 

But the software is only one of many good 
reasons for buying an Amstrad computer. 

The 64k CPC 464 computer comes 
complete with built-in datacorder and a 
choice of green screen or full colour 
monitor. 

The CPC 6128 is a big memory 128k 
computer with built-in, fast-loading disc 

W ^ F M 

| H > i ' ' j | 
. - w 

1 
* AfcJ ' 1 . 1 i (uJ 

wjfcgljlbfa^ i 

drive and again, it's own colour monitor or 
green screen. 

Both are available at an all-inclusive price 
you'll find hard to match. 

In fact, with Amstrad's unbeatable 
software, unbeatable hardware and unbeat-
able prices, how can you lose? 

n; Tell me more about the Amstrad range of software. •a 

N a m c -

A d d r c s s . 

Amstrad. Loads more fun. 
| Amstrad. P.O. Box 462, Brentwood, Essex CM 14 4EEJ 

AvAtî &E AT AiLDERS • BOOTS • COMET • CUR^ • DKONS • JSKYS • RUM8E10WS • SUPREME OtSCOUNi STORES • !M0Y • W.H SMITH AND GOOD INDEPENDENT COMPUTES STORES 
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A V A I L A B L E FOR 

X I 

I S T R A D 
lTARI 

BBC/ELECTRON 
V I C 20 + 16K 
PLUS 4 • C 1 6 - M 6 K 
S P E C T R U M 

£7.95 each 

TRADE ENQUIRIES: A m r o g S o f t w a r e Ltd, U n i t 1 0 V ic tor ia Indus t r i a l Park V ic to r i a R o a d 
D a r t f o r d Kent ( 0 3 2 2 ( 9 2 5 1 3 / 8 
MAILORDER; 8 H i g h S t r e e t Hor ley S u r r e y H o r l e y ( 0 2 9 3 4 ) 6 0 8 3 ( 0 3 2 2 ) 9 1 6 4 9 / 9 2 5 1 8 
Payment By: ACCESS/VISA/BARCLAYCARD CHEQUE or P.O. 
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JUST YOU AND A CAR NAMED 
4W KIT! l» _ _ 

• i t 

SPECTRUM £ 8 K 

£7*95r 
SPECTRUM 48K^ 

O c c . m S o f t w a r e l i m i t e d . 6 C e n t r a l S t r i c t . j j A c s t e r M 2 SNS Te lephone : 0 6 1 - 8 3 2 6 6 3 3 Tele'* : 6 6 9 9 7 7 Oceans G 
Ocean S f ^ ^ V i * available f rom sclccicd branches of 

•jm- V V H S M U I I W O O O W R T W . L A S K Y S HSOmbelows G r e e n s . Spcctrum Sbops^id all good software dealers Irade enquiries welcome 
— ' . y iiiiiiiiiiiiiiiiiiiniiiiiniuiiiiiiiiint 



F-15 COMPARISON 
"Real" F-15 Strike 

Foataic F-15 Eagle 
1. Multiple Weapon Systems 
• Cannon Yes Yes 
• MK-S2 Bombs Yes Yes 
• Air-Air Missiles Yes Yes 
2. Sophisticated Electronics 
• Heads Up Display Yes Yes 
• Radar Yes Yes 
• Electronic Counter Measures Yes Yes 
• XneitUl Navigation Yes Yes 
3. Real Combat Missions Yes Yos 
4. Developed and tested by 

Real Fighter Pilots Yes Yes 
5. Acrobatic Flying 

(Loops. Splits and Yo Yos) Yes Yes 

C-64/128 & Atari Cassette 
C-64/128 & Atari Disk 

£14.95 
£12.95 

C-64 /12B & Atari Cassette 
C-64 /128 & Atari Disk 

£9.95 
£12.95 

C-64/128 & Atari Cassette 
C-64/128 & Atari Disk 

£14.95 
£14.95 

Strap yourself into your ejection seat and get 
ready for modern jet fighter combat with F-15 

Strike Eagle!! F-15 features superb Three-
Dimensional graphics, F-15 manoeuvrability, 

computer assisted targeting including a modern 
fighter HUD (Heads Up Display), airborne radar, 
air-to-air missiles, surface-to-air missile defence, 

ground target bombing, full aerobatics, 
and multiple combat scenarios. F-15 will thrill 
and challenge you and give you the chance to 

F-15 STRIKE 
EAGLE 

prove you have the "Right Stuff of an EAGLE 
fighter pilot!! 

US Gold Ltd., 
Unit 10, The Parkway Industrial Centre, 

Heneage Street, Birmingham B7 4LY. 

Pin on the four stars of a Nato General and 
defend Europe in a heart pounding, accelerated 
Real-Time war simulation! React to the combat 

radio, teletype, and news service messages from 
the battle front, and use your full continent 
scrolling battle map to deploy, manoeuvre, 
and command the battle units, including 
infantry, armour, helicopters, air forces, 

and tactical nuclear weapons in real time to stop 
the ever advancing Warsaw Pact battle units! 

Nato Commander is great fun and challenge for 
wargamers and arcaders alike! 

Solo Flight is an outstanding flight simulator 
that will provide you with the thrill, excitement, 
and joy of Hying your own aircraft. Solo Flight 
uses superior three dimensional graphics to 

provide realistic take-offs, landings, and cross 
country navigation under both visual and 
instrument flight rules among 21 different 

airports, in three different geographical areas of 
the United States. Options include touch and 
go's, visual or instrument flying, full cockpit 
instrumentation, dual VOR navigation radios, 

an instrument landing system (ILS), multiple air 
navigation maps, four difficulty levels, 

and emergency procedure practice. In the 
game mode the player uses his superior skills to 
deliver the U.S. Mail quickly and safely among 

the various airfields. This simulation is a realistic 
trainer and outstanding fun for all ages! 

NATO-COMMANDER SOLO FLIGHT 

• - S M t t i i i I < 

m wo : i '/non c t i L i i n o o o ut s 



<5t MkrroProse Software 

SPITFIRE ACE 
Strap on your parachute and man your fighter!! 

Save London during the Blitz in your Super-
marine Spitfire!! Fly loops, Immelmanns, and all 

the real air-to-air combat manoeuvres using 
outstanding, out of the cockpit 3-D graphics!! 
SPITFIRE ACE (European Theatre) provides at 

least 9 different Combat scenarios and fast 
paced action that puts you right on the edge of 

the real personal danger of being shot out of the 
sky!! For 1-4 players!! 

C-64/128 & Atari Cassette 
C-64/128& Atari Disk 

£9.95 
£12,95 

:auS?SE3ig 
SPO - 2 
HHWa:2B PGr»£P IC 

miGFlLLEV 

MIG ALLEY ACE 
MIG Alley Ace is an exciting and action packed 
split screen head-to-head aerial combat flying 
simulation. The game allows two players to fly 
against each other in their own jet fighter and 
each receive outstanding graphics and flight 

information as if they were in the cockpit of their 
own F-86 Sabre Jet. The game play consists of a 

series Of actual fighter pilot manoeuvres, 
from loops and High-G turns to Hi-Yo-Yo's, as 

each player attempts to centre his opponent's 
aircraft in his gun sights and shoot him down. 
Additional game options include a solo mode 
against one to three enemy aircraft, and a co-

operative mode where two human players can 
fly against two computer controlled enemy 

aircraft. Five actual Korean War scenarios are 
included, each with five different skill levels. 

MIG Alley Ace is an outstanding simulation that 
requires superior fighter pilot skills and guts to 
survive and win the Silver Wings of a Jet Ace! 

C-S4/128 & Atari Cassette 
C-64 /128 & Atari Disk 

£9.95 
£12.95 

H K 
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1 
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See, feel and hear all the action! 
Kennedy Approach is the FIRST simulation to 

include realistic high-quality speech right from 
your computer. Bad weather, in-flight 

emergencies, instrument failures and other 
variables provide an ever changing 

environment. You control the action in the skies 
of our busiest airports^ twenty different aircraft 
could be calling you at the same time and may 

be vying for the same runway! 

KENNEDY 
APPROACH 

You will hear both their radio calls and your 
broadcast messages in high-quality speech. 

All commands can be given using the joystick. 
This simulation is immediately playable and 

enjoyable. The safety of hundreds of passengers 
is in your hands as you guide jet airliners, 
private planes, and even the supersonic 

"Concorde" to and from their destinations. 

ARE YOU READY TO TAKE CONTROL.. . 
YOU'LL BE GLAD WHEN THIS SHIFT IS OVER!!! 

C-64 /128 & Atari Cassette 
C-64/128 & Atari Disk 

£14.95 
£17.95 

OS Ufa 



Enter the world of computer adventure. 
Each adventure takes several weeks to 
master, providing hours of fascination and 
intrigue. You must use your imagination 
and logic to unlock the mysteries of each 
adventure. 
Map skills are essential, each adventure 
contains full-colour computer generated 
images which lead you in every direction. 
You'll need to muster up all your wit and 
logic and perseverance for each of our 
adventures will prove a test to your 
imagination and ingenuity. 

The Wizard 
& The Princess 

from Sierra On-Line 

Become the hearty and steadfast 
adventurer who rescues the fair princess 
from the dreadful wizard, Harlin. He has 
taken her to his towering castle beyond the 
great mountains. You must outwit and 
outmanoeuvre the mystical power of the 
wizard which has grown dark and potent 
through time. Begin your adventure in the 
village of Serinia, but take heed, everything 
is not as it may appear. 

Exodus-Ultima III 
from Origin Systems 

Upon escaping the crumbling ruins of 
Shadowguard. the black fortress of Minax, 
you fay your weary body on the now-
sacred ground. As you rest, you remember 
your first encounter with the evil wizard 
of Mondain, whom you later tracked 
down and destroyed. The existence of his 
apprentice, Minax, was soon revealed and 
the crusade was begun again. Younger 
and more cunning than her mentor, she 
has been much more difficult to vanquish. 
But now your sense of accomplishment is 
touched by a chilling fear. Have all vestiges 
of evil been removed? Somehow, you 
sense that your trecherous foes have not 
been eliminated. Without further feats of 
skill, daring, and perseverance, ail of your 
past accomplishments may be lost. You 
stand up, prepare your armour, and walk 
to the dimension door. Stepping in, the 
hunt resumes. 

BORED WITH SHOOT'E 
then it' 

W U R E If Tl 
An Epic Fantasy 

Role-Playing Experience 
• Up to 20 character roster 
• A 1 to 4 character party 
• Individual player movement 
• 16 long and short range weapons 
• 8 armour types 
• Magic weapons, armour and items 
• 32 magic spells 
• 11 character classes. 5 races 
• New combat mode 
• New ship to ship or shore combat 
• Full colour visuals throughout 
• New advanced dungeon graphics 
• (Mew animated outdoor graphics 
• Sound on/off toggle 
• New navigational strategies 
• Adventure style verb entry 
• New astrological influences 

Ulysses 
& The Golden Fleece 

from Sierra On-Line 

Protected by the gods, the "Golden 

Fleece", legendary treasure of ancient 
mythology, has been kept from man for 
many decades. Many valiant men have 
attempted its recovery, but none have 
been successful in possessing it for any 
amount of time The setting is ancient 
Greece and YOU are Ulysses. The king has 
requested an audience with you, to assign 
you the task of retrieving the "Golden 
Fleece", and returning it safely to him. 
On your voyages you will encounter many 
of the same foes dealt with by your 
predecessors. (The wicked "Sirens", whose 
beautiful songs lure unsuspecting seamen 
to their deaths on the island's trecherous 
shores, the Cyclops, son of king Neptune, 
Pluto mythological god of 
the underworld and 
others). Highlighting your 

journey is an encounter 
with the magnificent 
winged horse "Peg-
asus". 

Wizard & The Princess C64 Disk £ 1 4 . 9 5 

Exodus-Ultima III C64/Atari £ 1 9 . 9 5 
Disk 

Ulysses C64 Disk £ 1 4 . 9 5 



VI UP SPACE INVADERS ? 
5 time to 

UNKNOWN 
| Legend acclaims Ulysses as the most 
1 daring and skilled seaman of all time. Clad 

in a pocketed "toga" and chain armour, it's 
up to you to prove it' 

Miss ion Asteroid 
from Sierra On-Line 

A terrible tragedy is about to happen... An 
asteroid of incredible size is headed for a 
direct collision with the Earth. The 
predicted impact could destroy all life here 
— unless something is done quickly. 
As an astronaut, it's your duty to rocket to 
the asteroid and attempt to alter its course. 

There's no time to lose! If you don't do 
things exactly right and travel fast enough, 
there will be DISASTER! 
The asteroid will collide with Earth at a pre-
determined time. You are wearing a watch, 
which, if checked periodically, will let you 
know how much time you have left. 
If you're quick and careful, you will save 
us all from oblivion. If not, don't bother 
landing on Earth again, you will have no 
home to return to... Good luck! 

^ \ * AJK ? 

Lucifer's Realm 
from American Eagle 

By some tragic twist of fate your departure 
from this life leads not to Heaven as 
expected, but a journey which deposits 
you in He/I! 
On coming face to face with Lucifer you 
find he is strangely kind to you. A path to 
Heaven can be yours but tread carefully — 
this journey is littered with the likes of 
Adolf Hitler and Benito Mussolini. 

Masquerade 
from American Eagle 

It turned out to be the toughest case of 
your detective career. Clues have led to 
nothing but dead ends. Nobody is talking. 
Meanwhile, the crime boss you are after 
is still operating from somewhere. You're 
about to throw in the towel. But wait! 
Something breaks. You trail a stooge of the 
crime organisation to a cheap, seedy hotel, 
hoping to pump some answers out of him. 
You break into the hotel room and with 
the butt end of your trusty .44 magnum, 
you knock him cold. This could be the lead 
you've waited for. Maybe, just maybe, if 
you could find some clues... 

Mission Asteroid C64 Disk £ 1 4 . 9 5 

Luc i fe r 's R e a l m C64/Atari £ 1 4 . 9 5 
Disk 

Masquerade C64 Disk £ 1 4 . 9 5 

ALL AMERICAN ADVENTURES 
UNIT 10, 

THE PARKWAY INDUSTRIAL CENTRE, 
HENEAGE STREET. BIRMINGHAM B7 4LY. 



AMSTRAD CPC 464 

DEAD-ALIVE 
L T I M A T E P L R 9 T H E G H M ^ I 

CYBERUN", "GUNERIGHT", "NIGHTSHADE'recommended retail price £9.95 inc VAT. 
Available from W.H.SMITHS, BOOTS, J.MENZ1ES, WOOLWORTHS 

and all good software retail outlets. Also available from 
ULTIMATE PLAY THE GAME, The Green, Ashby-de-la-Zouch, Leicestershire LE6 5JU 

(POP are included) Tel: 0530 411485 
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48K SINCLAIR SPECTRUM 

CYBERUN", "GUNERIGHT", "PENTAGRAM" recommended retail price £9.95 inc VAT 
Available from W.H.SMITHS, BOOTS, J.MENZIES, WOOLWORTHS 

and all good software retail outlets. Also available from 
ULTIMATE PLAY THE GAME, The Green, Ashbyde-la-Zouch, Leicestershire LE6 5JU 

(P&P are included) Tel: 0530 411485 

DEAD "ALIVE 
ULTIMATE PLFSSJ THE G H M ^ 



DOCTOR WHO A N D THE M I N E S OF TERROR IS LUTON 
AVAILABLE AT THE FOLLOWING OUTLETS: Hobbyte Limited, Unit 1G, Arntlale Centre, 0582 

457195 
ENGLAND MAIDSTONE 
ACCRINGTON Kent Micro Computers, 57 Union Street. 0622 
P V Tubes (Computers), 104 Abbey Street, 0254 52784 
36521 MANCHESTER 
ALTON N.S.C. Computer Shops, 29 Hanging Ditch, 061 832 
Alton Computers. 62 High Street, 0420 87998 2269 
BANSTEAD 
Computerama, 17 Nork Way. 07373 ^ 
54717 / v ^ ^ ^ 
BOURNEMOUTH' V ^ B ® 
Lansdown Computer Centre, J ^ ^ I 
1 Landsdown Crescent. 0202 290165 | 
BRIGHTON I t I y ^ ^ ^ ^ 
The Gamer. 71 East Street, 0273 H M 
728681 • • • • ^ 
BROMLEY ^ ^ m ^ ^ ^ ^ g f ^ 
The Data Store (Micro Computers). 
6 Chatterton Road, 01460 8991 m a m m - M f c M ^ f c V ^ W 
BRISTOL • w I 
The Model Shop, 64 Fairfax Street. • ) ; • " U ^ ^ ^ 
0272 27344 

Heffers Booksellers, 19 Sydney St.. J l ^ K K ^ K i g ^ ^ H K t f j S ^ B P s k ^ 
0223 358241 j V 
CHALF0NT ST. PETER ^ M ^ m 
Softshop Limited. 55 St. Peter's ^ H J H r a f l M p H K ^ S ^ K 

Road, fl^^uH^^^MH^JSE^^^JEflS 

EXETER ' ^ ^ ^ ^ B B i H ^ ^ Z W m * 
Seven Counties, 7 Pans Street.0392 ^ ^ J ^ W X 
211211 ' j ^ B H ^ 
FAREHAM S ; • 
Timatic Systems, Fareham Market, ^ ^ ^ ^ 
0329 236727 A m 

FAREHAM 
Electronequip. 36 - 38 West Street, 0329 230671 MANSFIELD 
GRAYS Mansfield Computers, 33 Albert Street, 0623 31202 
H Reynolds & Sons, 28A Southend Road. 0375 31641 NORTH FINCHLEY 
GUILDFORD Adams World, 779 High Road, 01 446 7170 
The Model Shop. 23 Swan Lane, 0483 39115 NELSON 
HULL Suntaxsoft. Unit 109. Glenfield Park, Glenfield Road. 
The Computer Centre. 26 Anlaby Road, 0482 26297 0282 698849 
KINGS LYNN PLYMOUTH 
Electronequip. 17 Tenneyson Avenue, 0553 773782 Georges Booksellers, 141 Armada Way, 0752 661011 
LEAMINGTON SPA PLYMOUTH 
Leamington Hobby Centre. 121 Regent St. 0926 29211 The Model Shop, 11 Old Town Street. 0752 21851 
LEEDS POOLE 
Virgin Games. Briggate. 0532 432606 Landsdown Computer Centre. 14 Arndale Centre. 
LEEDS 0202 670901 
MicroPower. Northwood House. North Street. 0532 RE0CAR 
458SOO Multicoloured Micro Shop. 8 Dundas Street. 0642 
-L1TTLEHAMPT0N 486643 
Computermama. 17 The Lanes, 0903 716187 ST. ALBANS 
LONDON SE1 Hobbyte Limited. 10 Market Place. 0727 41396 
Vic Oddens. 6 London Bridge Walk. 01 403 1988 ST HELENS 
LONDON Microman. Mill Lane. Rainford, 074488 5242 
Schkana Computer Services. 221 Tottenham Court SOUTHAMPTON 
Road, 01800 3156 Computerama. 112 East Street. 0703 333958 

SOUTHEND-ON-SEA 
Computerama. 88-90 London Road. 0 /02 335443 
S0UTHP0RT 
Central Studios. 38 East Bank Street, 0704 31881 
STRETF0RD 
Courtgrant Computers. Arndate Centre, 061 864 
2010 
STROUD 
The Model Shop, 22 High Street. 045 36 5920 

SWINDON 
Barbury Computers. 89 Victoria Road, 
0793 611487 
UXBRIDGE 
J.K.L Computers. 7 Windsor Street. 
0895 51815 
WELWYN GARDEN CITY 
D.J. Computers, 40 Fretherne Road. 
0438 65501 

SCOTLAND 
ABERDEEN 
Micro Shack. 18 Chaple Street, 0224 
636081 
ABERDEEN 

^ James G Bissett. 12-14 Upper 
^ ^ ^ Kirkgate, 0224 644528 

WALES 
CARDIFF 
Cardiff Micros. 46 Charles Street, 
0222 373072 
CARDIGAN 
Cardigan Electronics, Chancery Lane, 
0239 614483 
LLANELLI 
Positron Computing. 15 Central 
Precinct. 0554 759624 
GLAMORGAN 
Bucon Limited, 35-36 Singleton St. r Swansea 0792 467980 

EIRE 
BRAY 
Bit by Bit. 6 Castle Street, 0001 
868541 

& C H A N N E L ISLANDS 
GUERNSEY 
Art Products (Grutsl. 3 -5 The Pallet 
St Peter Port. 0481 24682 DISTRIBUTORS 

BULLOOG DISTRIBUTION 0260 277611 
CENTRESOFT 021 359 3020 
GEM DISTRIBUTION 0279 444615 
GREYHOUND MARKETING 0532 436300 
LAZER DISTRIBUTION 0392 50434 
LEISURESOFT LIMITED 0604 46658 
MICRO DEALER U.K 0462 37171 
R & R DISTRIBUTION 0977 795544 
TBD DISTRIBUTION LIMITED 0782 620321 
THORN EMI SOFTWARE 0252 543333 
TWANG (WHOLESALERS) LIMITED 0734 580200 
WAYFARER DISTRIBUTION 0743 66922 
WEBSTERS SOFTWARE 0483 62222 
WONDERBRIDGE LIMITED 01 995 9060 

DOCTOR WHO 
A N D THE 
MINES OF 
TERROR WILL 
ALSO BE 
AVAILABLE AT 
MOST M A J O R 
HIGH STREET 
SHOPS 

• B M S K S i p 

p l a 
M i i i i i i i i i i I I i I I • 

MicroPower Ltd., Northwood House, North Street, Leeds LS7 2AA 



Edit... 
GOOD TIMES, 
BAD TIMES 
Don't believe what they tell you. The truth is that 
despite the disasters of 1985 computers and 
software have sold better than ever this Christmas. 

It may be difficult to credit it after a year when 
Acorn twice had to hide behind Olivetti's Turin 
shroud to escape oblivion, and Sinclair and 
Commodore managed to clock up millions — in 
losses. 

Clearly all that adds up to a lot more than just a 
bad attack of hiccups. But that isn't the whole 
picture. While most of the hardware manufacturers 
were gasping for cash, the survivors of the 
software industry were breathing new life into 
games. 

Programs like Alien 8, with its superb graphics, 
Frankie goes to Hollywood, which brought icons 
and windows to home computing, and Way of the 
Exploding Fist, which did to animation what 
sound did to movies, all pushed game-playing and 
programming to new heights. 

To be honest, even on the hardware side it 
wasn't catastrophes all the way. No one can deny 
that Amstrad, thanks to the 6128 and 8256, is now 
a major force in European computing. And 
Stateside, although the noises coming out of the 
Commodore make it sound as if they've sat on 
another financial whoopee cushion, Tramiel's STs 
are making people take Atari seriously again. 

Let's try forgetting 1985 for a moment, and try 
a bit of guesswork about the future. When Sinclair 
decides to start pushing the Spectrum 128 in this 
country it will be the first time that the top-sellers 
from all the manufacturers will sport the same size 
memories. Think what that will do for the 
software houses. 

The accent may shift away from eight-bit 
technology. As the Japanese regroup after the 
MSX rout, Western micro-makers will have to 
come up with something very special to beat them 
of f for a second time. Let's hope it does come to a 
fight — it will stop the big boys from becoming 
too complacent. It may make them sweat but the 
exercise should do them good. And in the long run 
we'll be the winners. 

Editor: TOBY WOLPE; Software Editor: SIMON BEESLEY; Commercial Software 
Editor: PAUL BOND; Staff Writer: LEE PADDON; Editorial 01-661 3144. 
Advertisement Manager: NICK RATNIEKS 01-661 3127; Assistant Advertisement 
Manager: KEN WALFORD 01-661 8548; Northern Office: CHRIS SHAW 061 872 
8861; Classified: IAN FAUX 01-661 3036; Publisher: RICHARD HEASE. Your 
Computer. Room L221. Quadrant House, The Quadrant. Sutton, Surrey SM2 SAS. 
© Focus Investments Lid. Printed in Great Britain for the proprietors Focus 
Investments Ltd, Wells House, 80-82 Upper Street. London NI ONU. Tel: 01-359 
3525. Printed by Riverside Press Ltd, Whitstable, Kent, and typeset by Instep Ltd, 
London EC1. Subscriptions: U.K. £14 for 12 issues. ABC 131,769 July-December, 
1984. 
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Join the Elite 
in 3 seconds 
Impress your friends, be the 
life and soul of the party. 
With this simple bug, you can 
reach Elite status in three 
seconds. Step one, load the 
tape; step two, get through 
the hideously complex Lenslok 
procedure (OK we were lying 
about the three seconds). Now 
press " Y " to load new 
commander. When on the 

save/load screen press "2" to 
save, press return when it asks 
for a name. After saving press 
"3" to exit and — voila! Elite 
with all the credits and cargo 
you can eat. 

Unfortunately, the security 
code generated by this method 
won't fool those guys at 
Firebird and get you into the 
monthly play-offs. 

Spectrum loads 
for Enterprise 
Spectrum Basic programs can 
be loaded directly into the 
Enterprise computer, with the 
aid of Basic to Basic. Once 
the £19.95, program from 
Enterprise is running, tapes 
containing Spectrum Basic 
files can be loaded into the 
Flan. The program then 
converts the Spectrum Basic 
into Enterprise Basic, 
highlighting areas of the 
program which the user may 

have to rewrite. 
Any Spectrum owners thus 

tempted to rush out and buy 
one might like to consider an 
bundling deal from Mclntyre 
Marketing. Enterprise 128 and 
Fidelity TV/Monitor for 
£229.95, or Enterprise 128 
with a cassette recorder and 
joystick adapter for £199.95. 
Anyone interested should 
contact Mclntyre Marketing 
on 051-708 8141. 

B a t t l e o f t h e P l a n e t s 
Bryan Hulme, 24, an 
unemployed motor mechanic 
from Cheshire, has won the 
National Computer Games 
Championship, The contest, 
organised by Micro Gen was 
held on December 12th at the 

Savoy Hotel, London. 
The four finalists had 15 

minutes to battle it out on a 
new game called "Battle of 
the Planets" which is due out 
from Microgen around 
Christmas. 
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Hard News 
PRICE SLASHERS 
128 shake-up starts here 
High Street giant W H Smith 
has dropped the price of the 
Sinclair Spectrum Plus to 
£99.95 in a bid to capture the 
elusive Christmas market. 
Meanwhile, the new 128K 
version of the machine is 
waiting in the wings. The 
long awaited Spectrum 128 is 
expected to make its debut 
early in 1986. When it arrives 
it will mean that the flagship 
machine of each of the major 
micro manufacturers will 
have the same memory 
capacity for the first time. 

Elsewhere, the Spectrum 
Plus is being sold as part of 
a package including a 
joystick and interface 
together with some software, 
all for around £139. At 
Currys you can get all this 
plus a cassette player for the 
same price, however the 
recommended retail price of 
the micro remains at £129. 

Commodore owners can 
trade in their old 64s for a 
128, getting £50 off the 

Spectrum 128: Sinclair's shy star waits in the wings. 

current retail price. This 
brings down the cost of 
owning a CBM-128 to £220. 
Other computer owners 
cannot trade in their 
equipment, but will receive a 
free Datasette — which 
Commodore claim is worth 

Mickey 
Mouse 
contest 
A trip to the Epcot centre is 
the prize on offer in an essay 
competition being run by the 
Association of Young 
Computer Enthusiasts. 

The catch is that to enter, 
you have to be a member — 
which costs £5 a year. The 
other catch is that the closing 
date is January 15. The essay 
should not be longer than 
2,000 words, and should 
describe a computer system 
for running a club. The 
Association is an offshoot of 
the British Computer Society, 
and for your £5 you get a 
monthly magazine, with 
competitions and special 
offers. 

For more information 
contact Elizabeth Davies on 
01-637 0471. 

Big boys face 
cash crisis 
Sinclair Research and 
Commodore Business 
Machines both announced 
losses during the last few 
weeks of 1985. Sinclair's 
figures for the year to March 
'85 were bad enough, 
showing a loss of more than 
£18 million, but Commodore, 
being American, had to go 
one better and managed to 
lose nearly £30 million in the 
three months before 
September. 

While Sinclair's problems 
are blamed on the retailers — 
who overstocked by as many 
as 400,000 computers early in 
1985. Commodore's woes are 
due to investment in new-
machines such as the 128 and 
the Amiga. 

Commodore's figures are 

Some go 

£45, with any CBM-128 
purchased at full cost. 

Comet, Greens and 
Ultimate are selling the 
Commodore Plus/4, together 
with a Datasettc, joystick and 
10 pieces of software for just 
£99.99. 

much worse than expected, 
and industry analysts in the 
U.S. claim that if these 
figures are not turned around 
quickly, the company could 
be in serious trouble. 

On the other hand, Sinclair 
has done much better than 
most forecasts expected, 
especially so considering the 
abortive deal with Robert 
Maxwell last summer. 

Currently Sir Clive Sinclair 
is trying to raise £10 million, 
in order to build the next 
range of computers. 

Meanwhile if you are 
feeling charitable this 
Christmas, spare a thought 
for poor old Sir Clive — his 
wages have been cut from 
£77,000 to a mere £53,000. 

some 
go West 
He who laughs last laughs 
longest so wc can look 
forward to large quantities of 
inscrutable oriental mirth. 
The in joke last year and 
early this year was MSX. The 
xenophobic, parochial Brits 
just couldn't take it seriously. 
Now the boot is on the other 
foot. By offering a quality-
product at a good price they 
are getting the sales. Next 
year MSX will be the best 
selling computer, globally. 

Amstrad's current crop of 
machines are well made, well 
marketed and good value. 
They are not, however, 
technically interesting. This is 
obviously a situation that 
cannot go on forever. Their 
68000, '/: megabyte, WIMP 
etc machine is a lot nearer 

V DIARY 
than some people imagine. 
Amstrad arc just much better 
at keeping things under their 
hats that most companies. On 
past performance we can 
expect better 
price/performance than the 
rest of the Amiga, S.T. crop. 
Especially when those three 
inch disk drives are rumoured 
to only cost Amstrad £12 a 
piece. 

Next time you see screen 
shots in a game advert or 
insert card take a closer look. 
One or two software houses 
have got into the naughty 
habit of using C64 
screenshots for the Sinclair 
Spectrum version. Some have 
gone so far as to use proper 
arcade machine screcn shots 
on both the C64 and 
Spectrum versions. Slap 
wrists. 

A certain Liverpool software 
house recently had a 
moderate hit with their 
version of "Underwurlde" 

(continued on page 23) 
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Add a touch of 
communications genius to 
your computer and modem 
with these packages! 

BBC ATARI 
The DATABEEB ROM-based comms package 
gives your B B C Computet access to 
PRESTEL". MICRONET". MfCROLINK ". 
Viewdata, telex, electronic mail, databases, 
and bulletin boards, handling baud rates of 
1 2 0 0 / 1 2 0 0 . 7 5 / 1 2 0 0 . 1200 /7S and 
300/300. 
Features include carouse! facility. Macro 
Command Fi le, e r ro r t r a p p i n g and 
te lesof tware down 
loading. The package a I K m a 
incijdes full f i t t ing J P W * U U 
i n s t r u c t i o n s . User M + m d ta#excVAT 
Guide and Function m h m n r c 
Key Guide. Z » £ 0 . / 3 t n c § 

APPROVED 
for connection to 

(^•communication 
systems specified 
in ihe instructions 
ten use subject to 
the conditions set 

out inihem 

The DAT ATA RI / MU LTI - VIEWTE R M sera i 
interface plus software package is unique, 
because it gives full PRESTEl. facilities, 
including graphics, to Atari" users. Allows 
access to MICRONET. MICR0LINK. Viewdata, 
telex, electronic mail, databases and bulletin 
boards, handling baud rates of 1300/1200. 
75/1200. 1200/75 and 300/300. 850 inter 
face not required. 
For models 400. 800, 
600XL. 800XL, 65XE. —. _ _ A ~ 
65XEK' and 130XE. £ C y ' I j 
Software on disk or A l h J A exc VAT 
cassette. f C O n r 

SPECTRUM 
The OATASPECTRUM interface and software 
package puts your ^8K Spectrum" in touch 
wi th Viewdata, telex, electronic mail, bulletin 
boards and databases, plus PRESTEL. 
MICRONET AND MICR0LINK The interface 
handles baud rates of 300/300.1200/75 and 
75/1200. Software features include Mailbox 
Editor. Frame Processor. Save. Print, and Tele 
software Downloader. 
The package includes 
i n t e r f a c e , cab le , 
cassette and full User 
Guide. Sof tware is 
transferable to Micro-
drive. 

Ma k J fir exc VAT 

£45.94 inc § 

$ postage free when bought w i th WS2000. Otherwise, please add £1.15 UK p/p. 

MODEM WS2000 
To use these brilliant comms packages you 
need a modem, so get the best — the multi-
speed, multi-standard modem WS2000! It 's 
the versatile, flexible communications tool 
that thousands of users depend on. 
This world-famous modem was a 1985 
British Microcomputing Awards Finalist. PCN 
Best Buy. and is MICRONET recommended. It 
comes complete wi th BT telephone lead, 
mains power lead, com- r j ^ O - Q S 
prehensive user manual and fclZ** 
free introductory subscrip- exc VAT 
tions to MICRONET and £ 1 5 4 . 7 3 
MICROUNK. mc V A T a UK delivery 

• ."eg i! trade marks of the companies concerned 

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

MIRACLE 
TECHNOLOGY 

MIRACLE TECHNOLOGY (UK) LTD ST PETERS STREET IPSWICH IP1 1XB ENGLAND 
C (0473)216141 6 LINES TELECOM COLD 79: KEY 001 (Dealerlink 72 DTB 10135) 
U3 946240CWEASY G 19002985 PRESTEL MAILBOX 9 1 9 9 9 2 2 6 5 



(continued from page 21) 

So far so good, nothing 
unusual in that. What is 
surprising is that they arc 
threatening to sue another 
Liverpool software house. 
They feel their copy has been 
copied. 

Rumour about the Sinclair 
business computer seems to 
be firming up. Best guess is 
that it will use the OS9 68K 
multi-tasking operating 
system. This might have a 
wimp front end written by 
Metacomco, of Amigados 
fame. Most likely RAM is Vi 
a megabyte, though one 
megabyute is always possible. 
The end result is probably a 
cheaper, more elegant Atari 
520 ST look-alike. Knowing 
Sinclair this could all be just 
a rumour. 

On January 23rd at their 
Annual General Meeting in 
America, Apple will 
announce the Mac plus. With 
one megabyte of RAM a 
128K ROM and double sided 
800K disk drives it offers a 
potent package. Upgrade kits 
will be avilable for existing 
Mac Owners. In September 
Apple will offer an even 
more powerful Mac, 
codcnamed Carla. This will 
have four megabytes of RAM 
and a built in hard disk. It 
promises to make an ideal 
games machine. 

By selling off U.S. stocks of 
the BBC Micro to British 
American Scientific 
Instruments of Texas for just 
under a million pounds, 
Acorn has paved its way to 
the Latin American computer 
market. The Texan company 
has a Mexican parent 
organisation, Dataum, which 
has developed Spanish 
language software and a 
special keyboard to sell the 
computer to hispanic users. 

As part of the deal Acorn 
has granted the company 
assembly rights to build and 
sell the computer throughout 
the Americas. Meanwhile, 
Acorn's parent organisation, 
the Italian giant Olivetti, will 
be selling the BBC Micro in 
Eastern Europe. 

Soft News 
ELECTRIC FUTURE 
fWm, - Jr A 

^ • V v V 

Steven Spielberg may have 
the Midas touch — but with 
a 20th century embellishment: 
his movies turn into 
computer games. Hard on the 
heels of US Gold's Goonies 
comes Electric Dreams' Back 
to the Future — the movie 
that toppled Rambo from its 
number one US position. 

Faithful to the storyboard 
of the movie, you zoom back 
in time in your psychedelic 
DeLorean and must bring 
your parents together — 
otherwise you cease to exist. 
At the bottom right-hand of 
the screen is a photo of three 
people which fades as time 
goes by, just like in the 

movit. Using digitised 
sequences from the film the 
icon-driven game breaks new 
ground in having an on-
screen kiss! Sloppy, huh? But 
if your mom Lorraine and 
your pop George don't kiss, 
then you, Marty wil never 
exist. 

The design concept was 
developed by Mark Eyles of 
Quicksilva fame and uses 
Huey Lewis and the News' 
Power of Love as 
background music. Scheduled 
for release at the end of this 
month, Back to the Future 
will sell at £9.95 on the 
CBM-64, closely followed by 
an Amstrad version. 

Z A P A ZOID 
Zoids, Tomy's popular 
cybernetic dinosaurs were 
around when Transformers 
were no more than a 
marketing concept. Now you 
can join in the internecine 
conflict on Zoidstar where 
the Red Zoids have smashed 
Zoidzilla, the Blue leader into 
eight pieces. 

Martech's Zoids on 
Spectrum at £7.95 and the 
CBM-64 and Amstrad at 

£8.95, gives you a chance to 
claw your way to the top of 
the Zoid hierarchy until you 
control a Zoid yourself. Ths 
will make it a lot easier for 
you to assemble the missing 
bits of Zoidzilla. 

The game includes a 3D 
sequqnee in which you, as a 
guided missile zoom towards 
the evil Red Horn and try to 
destroy him. Zoids will be 
zoids. 

Stone age 
That modern stone-age family, 
the Flintsones, have been 
popping onto our screens in 
re-runs that seem to stretch 
back to the original Stone 
Age. 

The aim of the game is to 
help Fred Flintstonc build a 
house with stones from the 
local quarry and win the 
affections of Wilma his 
wife-to-be. 

Players can win a holiday in 
Los Angeles including a visit 

m v m m . $ * 

JC- 5T< ^ 

to Hanna-Barbera studios. 
The Quicksilva game boasts 

excellent animated graphics 
and will be available on 
CBM-64, Spectrum and 
Amstrad at £7.95. Do 
Flintstones and Electric 
Dreams' Back to the Future 
augur a worrying new trend in 
games? In both you have to 
bring two people together 
instead of slaughtering 
hundreds of aliens. 
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LONDON'S LARGEST DISPLAY OF PRINTERS MONITORS 
COMPUTERS A ND PERIPHERA LS 
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UK's Best Printer Prices 
D O T M A T R I X P R I N T E R S 
Brother H R 5 £ 7 8 . 2 1 + V A T = £ 8 9 . 3 5 
Brother M 1 0 0 9 ( P + S ) £ 1 3 0 . 4 0 + V A T = £ 1 4 9 . 4 5 
Brother E P 4 4 typewr i ter £ 1 8 9 . 9 0 + V A T = £ 2 1 8 . 3 9 
Epson P 4 0 Thermal A C / D C . £ 4 9 . 9 0 + V A T = £ 5 7 . 3 9 
Epson F X 8 5 / F X 1 0 5 / R X 1 0 0 P 0 A 
Epson L X 8 0 / G X 8 0 N L Q . . £ 1 9 9 . 9 0 - ! - V A T = £ 2 2 9 . 8 8 
Epson L Q 1 5 0 0 N L Q £ 7 9 9 . 0 0 + V A T = £ 9 1 8 . 8 5 
Epson J X 8 0 Colour £ 4 4 9 . 9 0 + V A T = £ 5 1 7 . 3 9 
Canon P W 1 0 8 0 A N L Q . . . £ 2 8 9 . 9 0 + V A T = £ 3 3 3 . 3 9 
Canon P W 1 1 5 6 A N L Q £ 3 6 5 . 9 0 + V A T = £ 4 2 0 . 7 9 
Commodore M P S 8 0 1 £ 6 0 . 8 2 + V A T = £ 6 9 . 9 5 
C o m m o d o r e M P S 8 0 3 £ 8 6 9 1 + V A T = £ 9 9 . 9 5 
Panasonic K P 1 0 9 1 N L Q . . £ 2 5 5 . 9 0 + V A T = £ 2 9 4 . 2 9 
O k i - M a t e 2 0 Colour £ 2 1 7 3 0 + V A T = £ 2 4 9 . 9 0 
Shinwa C P A 8 0 £ 1 7 9 . 9 0 + V A T = " £ 2 0 6 . 8 8 
M i c r o P. 1 6 5 N L Q . . £ 2 6 0 . 7 8 + V A T = £ 2 9 9 . 9 0 
Seikosha G P 5 0 S [Sinclair) £ 6 9 . 9 0 + V A T = £ 8 0 . 3 9 
Seikosha G P 5 0 0 A £ 8 9 9 0 + V A T = £ 1 0 3 . 3 8 
Seikosha S P 1 0 0 0 V C 

N L Q ( C B M 6 4 ) £ 1 9 9 . 9 0 + V A T = £ 2 2 9 . 8 9 
Seikosha S P 1 0 0 0 N L Q £ 1 9 9 . 9 0 + V A T = £ 2 2 9 . 8 8 
Smi th Corona Fastext 8 0 . . . £ 1 1 0 . 9 0 + V A T = £ 1 2 7 . 5 3 
Smith Corona D 1 0 0 . D 2 0 0 N L Q & D 3 0 0 N L Q POA 
S t a r S G 1 0 ( I B M ) N L Q . . £ 2 2 6 . 0 0 + V A T = E 2 5 9 . 9 0 
S t a r S G / S D / S R range POA 
Kaga Taxan K P 8 1 0 N L Q . . . . £ 2 4 9 . 9 0 + V A T = £ 2 8 7 . 3 9 
Kaga Taxan K P 9 1 0 N L Q . . . . E 3 7 9 . 9 0 + V A T = £ 4 3 6 . 8 9 
O A I S Y W H E E L P R I N T E R S 
Brother H R 1 0 £ 2 4 9 9 0 + V A T = 
Brother H R 1 5 (P) £ 3 1 5 . 0 0 + V A T = 
Brother H R 2 5 £ 6 0 9 . 0 0 + V A T = 
Brother H R 3 5 + s h e e t feed . £ 8 1 9 . 9 0 + V A T = 
Daisystep 2 0 0 0 £ 2 1 9 . 9 0 + V A T = 
Diablo 6 3 0 

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

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

P O A Silver Reed . . POA 
Juki 6 0 0 0 £ 1 9 9 9 0 + V A T = 
Juki 6 1 0 0 £ 3 2 4 . 9 0 + V A T = 
Juki 2 2 0 0 typewr i ter P or S . £ 2 5 7 . 3 0 + V A T = 
Smi th Corona T P 1 £ 1 7 9 9 0 + V A T = 
N E C . Rioch. Q u m e , Tec P O A 
Epson D X 1 0 0 £ 3 1 5 0 0 + V A T = £ 3 6 2 . 2 5 
C o m m o d o r e D P S 1 1 0 1 . . C 1 6 5 . 1 7 + V A T = £ 1 8 9 . 9 5 
Uchida O W X 3 0 5 £ 1 9 9 . 0 0 + V A T = £ 2 2 8 . 8 5 
Alt popular interfaces, cables, e tc available f r o m stock. 
C u s t o m cables m a d e to order 
Let our exper ts m a t c h your computer to the printer of your 
choice. 
Pr inters - All models paral lel -centronics interface Serial 
R S 2 3 2 C available a t s a m e orsl ightly higher prices. 
M O N I T O R S 
M i c r o v i t e c C o l o u r 
1 4 3 1 D S S T O R E S R G B £ 1 8 2 5 3 + V A T = 
1 4 3 1 M Z S T D RES Spect rum. £ 1 9 9 . 9 0 + V A T = 
1 4 5 1 D S M E D RES R G B . . £ 2 2 9 . 9 0 + V A T = 
1 4 5 1 D Q M E O RES QL £ 2 2 9 . 9 0 + V A T = 
1 4 5 1 A P D S M E O RES 

R G B / C o m p o s i t e £ 2 8 9 9 0 + V A T = 
1 4 4 1 D S High RES R G B £ 3 8 9 . 9 0 + V A T = 
1 4 5 6 LI M E D RES I B M PC £ 3 9 5 9 0 + V A T = 
1 4 5 6 DA M E D RES A p r i c o t . £ 2 9 9 . 9 0 + V A T = 
Ph i l ips M o n i t o r s Full Range 
F e r g u s o n M o n i t o r s Full Ffange 
C O M P U T E R S 
Amstrad 
C P C 4 6 4 G r e e n £ 1 6 7 . 7 8 + V A T = 
C P C 4 6 4 Colour £ 2 5 2 . 1 3 + V A T = 
C P C 6 1 2 8 G r e e n £ 2 5 2 . 1 3 + V A T = 
C P C 6 1 2 8 Colour £ 3 3 9 . 0 9 + V A T = 
P C W 8 2 5 6 £ 3 9 4 9 0 + V A T = 
A p r i c o t — S p e c i a l P r i c e L i m i t e d Q u a n t i t y 
F 1 E 2 5 6 K R A M 1 x 3 1 5 K D i s k . . £ 4 9 9 . 0 0 + V A T = 

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

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

. . . POA 
POA 

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

£ 5 7 3 . 8 5 

A t a r i 
B O O X L / C a s s / G a m e s £ 8 3 . 4 3 + V A T 
5 2 0 S T i n c Disk + Moni tor £ 6 4 2 . 9 0 + V A T 
B B C 
B B C i n c D F S £ 3 4 6 . 9 1 + V A T 
B B C P L U S 1 2 8 K C 4 2 9 . 9 0 + V A T 
C u m a n a a n d O p u s D i s k D r i v e s 
1 x 1 0 0 K C 8 4 . 7 4 + V A T 
1 x 4 0 0 K Switchable C 1 2 7 . 1 3 + VAT 
2 x 1 0 0 K E 1 8 6 . 4 8 + VAT 
2 x 4 0 0 K Switchable £ 2 7 9 . 7 4 + VAT 
Opus Disk Dr ives now wi th 2 Year Guarantee 
C o m m o d o r e 
6 4 £ 1 3 0 . 3 9 + V A T 
6 4 + 1 5 4 1 £ 2 5 2 . 1 3 + V A T 
1 5 4 1 Disk Dr ive £ 1 2 1 . 6 9 + V A T 
C 1 2 8 £ 2 2 6 . 0 4 + V A T 
C 1 2 8 + 1 5 7 0 £ 3 9 1 . 2 1 + V A T 
1 5 7 0 Disk Drive £ 1 6 9 . 5 2 + V A T 
M S X 
Toshiba H X 1 0 £ 6 9 . 5 2 + V A T 
Sanyo. Sony, Panasonic P O A 
M S x Disk Drives. Pr inters, e tc in stock 

£ 9 5 . 9 5 
£ 7 3 9 . 3 4 

£ 3 9 8 . 9 5 
£ 4 9 4 . 3 9 

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

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

= £ 7 9 . 9 5 

S i n c l a i r 
4 8 K S p e c t r u m £ 7 8 . 2 2 + V A T 
S p e c t r u m P L U S £ 9 5 . 6 0 + V A T 
Q L 1 2 8 K £ 1 6 9 . 5 2 + V A T 

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

S U P E R D I S K S Prices per box of ten ex tfff 
SSDD DSDD SS96TP1 DS9BTP1 
40TR 40TR 8QTR 80TR 

BASF5VT £10.00 £15.80 £17.50 £19.20 
3M W £13.50 £19.50 £19.90 £23.90 
VERBATIM 5 V £12.20 £15.20 £15.20 £19.90 
OYSAN 5 V £13.75 £18.00 £18.00 £23.90 
TDK 5 V £15.90 £14.50 — £29.50 
SONY DS/0D31;2" £32.90 MAXELL 3 " £3B.90 

Add 70p for P&P per order of Disks or Ribbons 
PRINTER RIBBONS [Ex-VAT Pr ices] 
Single prices, deduct 1 0 % f o r 5 + 
Brother H R 1 5 C o r r . £ 2 . 9 0 
Brother H R 1 S M S . £ 5 . 5 0 
Brother H R 5 £ 2 . 9 0 
Brother E P 4 4 £ 2 . 9 0 
Brother M 1 0 0 9 . . 
Canon P W 1 0 8 0 A . 
C B M 8 0 1 
C B M 8 0 2 / 1 5 2 6 . 

E 3 . 9 0 
£ 5 . 9 0 
£ 6 . 9 0 
£ 6 . 5 0 

C B M 1 5 2 5 . £ 4 . 5 0 
£ 2 7 0 
£ 3 . 4 0 
E 3 . 5 0 

C B M O P S 1 1 0 1 M S 
Daisystep 2 0 0 0 . . . . 
Epson M X / R X / F X 8 0 

Al l e q u i p m e n t fu l ly g u a r a n t e e d — C r e d i t t e r m s a v a i l a b l e 

Epson L X 8 0 
Epson 1 0 0 Ser ies 
Juki 6 1 0 0 SS 
Juki 6 1 0 0 M S . . . 
Juki 2 2 0 0 
Kaga K P 8 1 0 
M a n n e s m a n M T 8 0 
Seikosha G P 5 0 . . . 
Seikosha G P 1 0 0 . . 
Seikosha G P 5 0 0 . 
Seikosha G P 7 0 0 . 
Shinwa C P 8 0 . 

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

E 1 8 . 5 0 
£ 6 . 5 0 

Mail O r d e r + Export + Trade 
H o t Line Phone 01-I 

Delivery by Securicor C3 day) please add £ 5 . 0 0 + VAT per item. 
Delivery by T.N.T. (overnight) please add £ 9 . 5 0 + VAT per item. 

Send off or order bv 'phone quotinj 
Barclsycard No 'Phone 0 1 - 6 8 6 6 3 6 2 . Immediate 
despatch on receipt of order or cheque clearance. 
Or vou can Telex vour order on: 9 4 6 2 4 0 Attn 1 9 0 0 1 3 3 5 
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Your letters 
W r i t e t o : Y o u r 
L e t t e r s , Y o u r 
C o m p u t e r , R o o m 
L 2 2 1 , Q u a d r a n t 
H o u s e , T h e 
Q u a d r a n t , S u t t o n , 
S u r r e y S M 2 5 A S . 
Our P r e s t e l m a i l b o x 
n u m b e r is 0 1 9 9 9 1 
800. 

B A C K T O E A R T H 
Harthlings, I think your 
correspondent "Harry Seldon" 
— obviously a pseudonym — 
should stick to building his 
Foundations and not spout such 
twaddle about Aliens coming to 
dcstory us through mis-
understanding our video games. 
After all, if they don't even 
recognise the games as such, 
how likely are they to recognise 
the zapping or the blobs, sorry 
— "invaders", as such? 

Seriously, however, there has 
been much furore recently 
about Amstrad's twin-deck 
cassette unit, and about 
Interface Ill-type devices. Once 
again, we are told that such 
devices "breach copyright" and 
should therefore be banned. 

There seems to be a 
misconception — deliberately 
fostered, in part, by the 
software houses themselves — 
as to what, exactly, copyright is 
and what rights the consumer 
gets under it. Contrary to 
popular belief, the copyright 

Dear Eugene Evans, 
! have had the pleasure ot 
knowing you and your 
family for over five years. 
Then you were an 
enthusiastic and well-
mannered 14-year-old. I 
employed you to work as a 
Saturday boy in my 
Liverpool shop, 
Microdigital. Being keen 
and intelligent you quickly 
became a microcomputer 
expert and a highly valued 
employee. As soon as you 
were old enough you left 
school and worked for Bug 
Byte and then Imagine. 
This was a great mistake. 

Imagine seized on you 
as a PR opportunity. The 
story of working-class 
teenager earning a fortune 
in Liverpool was a natural 
for the mass media. You 
had a fleeting fame in 
newspapers and on 
television, with strong 
undertones of John 
Lennon involved. What you 
didn't seem to realise is 

that Imagine didn't do it 
as a favour for you, they 
did it for themselves. In 
fact what they did for you 
was the exact opposite of 
a favour. 

Back in reality you 
wrote a simple game on 
the 3K Vic called Wacky 
Waiters that was just 
tolerable. Catcha Snatcha 
which followed was 
unplayable. Frantic was so 
bad the company had to 
withdraw it. Then you 
converted to the 
Commodore 64 with an 
attempt to put Arcadia on 
it: it was a travesty. 

The last few months of 
Imagine were wasted 
playing around while 
pretending to work on a 
game called Psyclapse. All 
these attempts at 
programming were on the 
relatively simple 6502. You 
never could handle the 
more complex Z-80. The 
68000 must seem as 

laws are not intended to block 
legitimate usage of items for 
which the consumer has paid 
good money. Magnetic media 
are not infallible; indeed, on the 
contrary, my experience is that 
protection schemes are self-
defeating, forcing me to break 
the protection and make a copy 

simply so that I have one which 
will load. 

It is true that these gadgets 
could be used to break the law, 
making multiple copies to give 
or sell to others, but "could be" 
is nowhere near strong enough 
a reason to ban them. Whilst 
condemning the lawbreaking 

IN TOUCH 
H™w to write for 
Your Computer 
w e 

n u r S „ e y ° because H M S a n d 
v e welcome you 

views, tips j s m s o ( 
even you' ' 0 „ w a i e in 
^ Here s you 3° 

spacec^ on A4 pape^ ^ 

S woufd nelp. Don't 
sheet wo" wtveh 
forget to ten " w i t h 

machine >t ™ n s ° r g 

p r o S S o f d S c a n c t s o m e 

is. O " 1 " h a -

a s s r 
i S S S r 
illustrations. 

T e l S h " Vour Compter's 

i i S ^ F r 
T l a telephone symbol 

» t o i t is available on 
next to it is * 0 a n d 
l h e service. Both i 
S O O b a u d s p e e d s ^ 

s e r v i c e 

- — F o r more 
d S s caU Colchester 
S ) 8066- No more 

K y « '9h t S W P , n 9 , 

Message 
YOU can get messages £ 
u s rn ^ o w a y ^ E ' t h e r ^ 

^ B ^ G o r y o u 

f aVeSm W S -
m , ° S l 8 9 7 8 T h e m o d e m -s 
01-661 tsyo. i nar t y , 
v 2 1 . 300 baud e v e p a y 
10 bits per c h a f e r 
simply transmit W ^ 
B H ; , V B c " — o u r 
case rKV/ u 1or address code, a " 0 r * 
3 acceptance code 

+ + STF GO 
the ' + Then off 

l ^ t h N N N N — again 11 

upper case. 

in 

diff icult as playing 
Rachmaninov backwards 
on a mouthorgan. 

Now you are wisely not 
trying to program. The 
problem you have in life is 
that you are left with no 
skills or qualifications. 
You do have a misplaced 
loyalty that is seriously 
holding you up in life. The 
time has come to escape 
from the past. There is 
only one logical course of 
action. You must make the 
most of your undoubted 
potential by going back to 
school. 

fW CL 

7L 
potential of their customers, the 
software people all ride around 
in cars. Dont they know that 
cars could be used to kill 
people? That's far worse than a 
few illicit copies! So, let's ban 
cars, knives, headache tablets 
etc., before working our way 
round to the much lesser 
menace of copier devices and 
software. 
Caal Dornik, 
Hardinville, 
Terminus City, 
Anacreon Sector; 
Stardate: 6J 2.85. 

DOWN IN THE DUMPS 
Goodness knows what Basic 
screen dump A J Torlesse was 
using for his Specirum/HR5 
system — Letters, November. I 
thought my routine — adapted 
from the Epson routine in 
Mastering your Microdrive — 
was slow at about 5 Vi minutes. 

Got the time down to VA 
minutes by modifying another 
routine and have ended up with 
the Tascopy suite of m/c 
routines for small and large 

(continued on page 27) 
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ms^" 
MAKE YOUR INTERESTS PAY!! 

Train at home for one of these Career Opportunities 
More than 8 million students throughout the world 
have found it worth their while! An ics home-study 
course can help you get a better job, make more 
money and have more fun out of life! ICS has over 90 
years experience in home-study courses and is the 
largest correspondence school in the world. You learn 
at your own pace, when and where you want under 
the guidance of expert personal' tutors. Find out how 
we can help YOU. Post or phone today for your FREE 
I N F O R M A T I O N P A C K on the course of your choice. 

introduction to 
Computer 
Programming 

Programming 
in BASIC 

Programming 
in COBOL Electronics 

Electrical 
Engineering 

Electronic 
Engineering 

Elec. contracting/ 
installation 

Radio, Audio and 
TV Servicing 

CCE over 40 'O' & 'A' level subjects 
C o u r s e o f I n t e r e s t 

N a m e 

Address 
p. code 

international Correspondence Schools. Dept. ETS16, 
312/314 High St., Sutton, Surrey SM11PR. 
Tel: 01 -643 9568 or 041-221 2926 (24 hours) 

PRINTERS 
Anode* 
Epson LX80 
Epson FX80 
Epson RX100FT.. 
Epson FXl 0 0 . . _ 
Epson LQ1500..-
BrotherHR5 
BrofherMl009 
Brother HR10 
Brother HRl 5 
Brother HR2 5 „ 
Brother HR3S. 

P.O. A. 
£ 1 9 7 
£ 3 0 9 
£ 3 2 4 

_...£425 
£ 8 9 5 

£82 
£ 1 2 7 

_ £ 2 3 9 
£ 3 1 2 

. . .£599 

Commodore MPS 801 ... 
Commodore MPS 803 __ 
Commodore OPS 1101 _ 
Canon PW1080 
Conon PW1156 
Dotsys!ep2000 
KogoT6xonKP810-
Koga1axanKP910.. 
Juki 6000 
Juki 6100. 
Smith Corona FastextflO 
SmithCoronoDlOO 
Star SGI 0 
Sfltnwa CFA80-
ScikoshoGP500A ... 

£ 6 9 5 
£61 
.£87 

£ 1 6 4 
£ 2 3 4 

COMPUTERS 
Amstrad PCW8256 
Amstrad 128 Green 
Amstrod 128 Colour 
Apncot FIE ..._„___ 
Apricot F1 
Aj>ricotF2 +Mouse 
Apricot FlO-r Mouse 
Apricot FP1 Portable 
Atari 520ST 
Commodore C64 
Commodo re C I 2 8 
Commodore 1541 Disk 
Commodore 1570Disk 
Commodo re PCI 0 
5cnyoMBC555 

£ 3 8 9 
_ £ 2 4 9 

£ 3 3 9 
£ 5 1 9 

nyo 
Sine lair Ot 
Sinclair Spectrum Plus .. 
[P + Pio Europe £11.00) 
MONITORS 
Mic<ovitecM31DS £ 1 7 5 
Mkrovitecl451DS. £219 
MicrovirecMSIDQ(QL). £226 
Send for our full price list on oil Compuler 
Products, Peripherals, Consumables ond 
Disks. 
4 Day Insured Delivery £7 + VAT 
24 Hour I nsured Delivery £10 + VAT 

£ 3 5 5 
£ 2 1 9 

.... .£234 
£ 3 5 5 

...... . £199 
£ 3 0 9 

.......£109 
£ 1 7 9 
£ 1 9 5 
£ 1 6 5 

£ 9 5 

£ 6 9 9 
£ 1 1 4 5 
£ 1 7 4 5 

£ 4 9 5 
£ 6 0 9 

... £ 1 1 9 
„ . _ £ 2 1 9 
- £ 1 2 5 

£ 1 6 9 
... £ 9 4 9 

£ 6 4 9 
£ 1 6 9 

£95 

C R E D I T C A R D H O T - L I N E 
01-760 0014 

Al l p r i ces e x c l u d e V A T 
E x p o r t Enqui r ies W e l c o m e 

G a l a s e t Ltd, 3 0 Bayford Road, 
L i t t lehampton, West Sussex. 

1 
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Your letters 
(continued from page 25) 

black-and-white copies, plus a 
"shade copy" which prints 
sideways to give a near-A4 size 
copy with shading of increasing 
density simulating the screen 
shades from white through the 
colours to black. The code for 
each is only 256 bytes long, and 
resides the printer buffer, not 
used except for printing to the 
ZX printer. 

There's also a probable 
reason for his Poking, in that 
the early HR5s had an 
incremental feed of 1/36", 
whereas the current model is 
twice as fine, with 1/72". Thus 
for bit image printing the 
control code had to call for 4 
times 1/36" for a 1/9" feed, but 
now requires 8 x 1/72" for the 
printer to advance the paper by 
the same amount. 

Incidentally, Brother changed 
my HR5 from 1/36" to 1/72" 
feed free of charge when I 
dropped it in at their 
Manchester service centre. 

I've seen so many different 
cable connections stated for the 
Spectrum-HR5 link, some of 
which could not work, that I 
quote the " o f f i c i a l " 
connections as stated by 
Brother. 
Interface HR5 
2 2 
3 : 3 
4 20 
7 7 
5 5 
and link 4 
to ....6 
and 8 
in the HR5 plug. 
QL HRS 
1 1 
2 2 
3 3 
4 20 
5 5 
and link 4 
to 6 
and 8 
P R King, 
Hassocks, 
Sussex. 

RECURSION, A G A I N . . . 
In First Bytes November '85 
you have said that Forth has an 
advantage over Basic in its 
ability to support recursion. It 
has been stated so many times 
that you cannot do recursive 
techniques with Basic that some 
people are even beginning to 

^believe it! It isn't true. 
Any computer with Gosub 

and Return commands can 
solve any recursive problems. 
The only stipulation is that the 
return addresses must stack so 
that you can nest the subroutine 
calls. This not only means that 
Basic is perfectly suitable, it 
probably also means that 
virtually any language will 
support recursion whether high-
level or assembly language. 

It is easy to write recursive 
programs for a ZX-81 or 
Spectrum and I guess even 
Commodore Basic would do. 
The best book which explains 
how to do it is The Complete 
Programmer: A Guide to better 
programming in Basic by Mike 
James. This dedicates a chapter 
to recursion and gives a first 
class treatement of the subject. 
Peter Erskine, 
Colchester. 

D R A W E R 
I feel I must write in and 
congratulate Paul Rhodes on his 
excellent program Drawer, 
Your Computer November '85, 
for the Sinclair Spectrum. As 

LAST MONTH 
Part of listing two in 
Roy Dictus' Sound 
Sampler, published in 
December, has been 
smudged. The last six 
characters in the 
second and third lines 
from the end — Line 
110—should read: 
f7ed78 
4c04c9 
If you are having 
trouble with October's 
Spectrum Melody 
Master, note that there 
should be a plus sign at 
the begining of line 810, 
ie., 
810 LET NO = NO + . . . 

Paul points out, it is not 
possible to see the attribute grid 
if using the program with an 
RGB monitor, however it is 
possible to alter the program to 
make the grid visible. 

Simply Poke 26613 with 32. 
This will make the attribute grid 
white and green and is perfectly 
satisfactory. You can use any 
other colour by Poking the 
above address and the formula 

Paper x 8 — i.e., green is 
Paper 4 x 8 = 32. 

As far as I am aware this has 
no detrimental effects on the 
rest of the program. By the way 
this has no effect on the 
transparent grid and this still 
does not show up on a RGB 
monitor. 
Anthony Challis, 
Peterborough, 
Cambridgeshire. 

AUTODIAL WITH TELS0FT 
There appears to be a slight 
problem with my Autodialler 
program, published in your 
November issue. It works 
perfectly with the D1 and D2 
programs that are available on 
Telsoft, but won't work with 
the Telsoft listing in the 
magazine, as they have different 
start addresses. To allow for this, 
line 1240 of my program should 
be: 
1240 DATA76.56,199,32,53, 
193,96,234,234,234 
if you are using the Telsoft 
listing on page 102. 
David Derrick, 
Cheddar, 
Somerset. 

SCRABBLE A CHEAT? 

In September's Update you 
talked about reworking old 
games. Chess programs are 
regularly updated, so why 
doesn't somebody do the same 
for Backgammon and Scrabble? 

CP Software describe their 
Backgammon as "excellent". 
Not true. No doubling cube, no 
score, very little colour. It 
doesn't compete with Psion's 
and that one has its problems. 

Psion's Backgammon occa-
sionally generates extra pieces 
for me and then hangs up by not 
allowing me to play my last 
piece into my home table if it's 
on the bar. 

Psion's Scrabble is super but, 
oh, some of those words: 
"squits" and "vison" do not 
appear in any of the dictionaries 
that I have — Chambers and 
Pocket Oxford. 

Please all you superb pro-
grammers can we have updates 
of Backgammon and Scrabble 
for the good players out here, 
professional jobs too — no 
kid's stuff. 

I'll buy two of each. And if 
ever I see Scrabble for the 
Amstrad 6128 based on a good 
dictionary I'll buy a 6128. 
Peter J Turner, 
Norway. 
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DA AT Gtf rntTMTD 
THE ULTIMATE POOLS PREDICTION PROGRAM 
• MASSIVE DATABASE Poolswuwer.% a. sophisticated Pools 

prediction lid. Ii comes complete with the Largest database 
available - 22000 ir-alches over 10 yens The database updates 
automatically as results come in. 

• PREDICTS No; jtiSt SCOREDRAWS, but AWAYS. HOMES 
and NO SCORES. 

• SUCCESSFUL SELEC quaiapl^ thai FooIswi.-ir.er performs 
ii"j7u!ic*n:iy better than char,ce. 

• ADAPTABLE ProbabCities are giver, on every fixture -
choose as many se'ecnor-s as you reed for your bet. The 
precise prediction formula can be set by the user - you car, 
develop awl test your own unique method. 

• SIMPLE DATA ENTRY Allteam names are in the program. Simplytype mthe reference 
numbers from the screen. Or use FIXGEN to produce fixture lis! automatically (see below). 

• DISC MICRODRIVE COMPATIBLE Tapes supplied with conversion instructions 
• PRINTER SUPPORT Full hard copy pwvtow of d m if you hive a printer. 

AVAILABLE FOR Spectrum (46K), Commodore 64. VIC 20 (+ 16K). AMSTRAD. 
BBC B. Atari (4BK), ZXS! <16K), Drason. Apple H. ELECTRON 

PRICE £15.00 (all inclusive) 

Soxcd. wkA 
a jTOi te i iooJc.'*.-

_ • • a t LAST: No more struwlir.g for hours to get the 
F T Y r l F m 8K/R fl*tn»li*tire°dw>computer.FIXGENhubeer, 
i i A V l l i l O u / U programmed with all English and Scottish 
fixtures tor 1985?. Simply type in the date, and the full fixture list is 
generated in seconds. Fully compatible with Poolswwr.or. 
POOLS WINNER with FIXGEN £16.50 (all inclusive) 

C0URSEWINNERV3 
THE PUNTERS COMPUTER PROGRAM 

NOT JUST A TIPSTER 
PROGRAM, Courscwinner 
V3 can be used by experts 
and occasional punters alike. 

You can develop and test your own unique winning system by adjusting the 
analysis formula, or use the program in simple mode. Co'ursewiiuter V3 uses 
statistical analysis of major factors including past form, speed ratings, course 
statistics pmc money, weight, going, trainer and jockey form etc, eic, it 
outputs most likely winners, good long odds bets, forecasts, tricasts etc. The 
database includes vital course statistics fo: all British courses. You can update 
the database - never goes out of date. 
AVAILABLE FOSSpeetrcrs (iaSl. OxtcoitxtS4. MCCBl AMSTEAD, Ann HMO-Apple a 
PRICE £15.00 (all inclusive) lne!=dein»t AND NitkieJil Hunt n n l t u . 

Send ChequesTOs for return of post service (o . . . 

phone 24 hrs SOFTWARE Phone 24 hrs 
37 COUNCILLOR LANE, CHEADLE, CHESHIRE. S 061-428 7425 

tScr-d for /u£ test of ©ur ioirmtv) 

ATARI COMPUTERS 

Ann S20ST computer w,th 3.6" c « drrue. mouse, 
UHMO and sottwere C«7 S If 6 TO) £ 730. We can 
quote ic a'temat.ve moftiux and due drive ost»ni 
onir-.-i packjflu WOK ST disc drive ;139 If138) 
C1SB. iOOO«ST®icdr.vc£l82l£l79i £199. 10 
Megabyte ST hard <J*« C487 (M35) M7S. ST 
Colour monitor 130XE computer * <J>4£ drive * 
toftwsre £249 (C249I tllS. 130 XE eomauter -
dncdrwe • 1027-fii-itff * software CMS (C333) 
£393. 

SINCLAIR COMPUTERS 

S<nct*ir pocket TV £97 (£951 £101. Sinclair OL 
Computer £194 (£196) £229. OL Floppy fl.se 
inierfice (See Cumanj disc xeclion twtow for 
SuitatXe due drives) £86 iC84) £94. Sinclair 
Specirum PSuc Comp«:t» t&< £ 123 (£127) £147. 
Spectrum Ptut Computer » cauetie * 4 gimet 
* joystick with interface £139 (039) £169 
Original 48K Smde.r Spectrum £96 l£ 1021 £123. 
Kit to upgrade the Spectrum to Spectrum Plus £40 
(£40) £50 Microdrive £49 l£EO] £60 RS232 
*>tert»ce 1 £49 (£S0J £60. Special Mcrodnve 
* interface 1 • 4 cartndgen £97 (£991 £107 
Slink nvcrodrive eertirdaes £2 £SO (£3) £4 
Spectrum floppy disc interface (See Ciroii-j one 
lection tor suitable d.sc drives) £107 i£99i £109 
interface 2 £20-46 (£20: £24. 32K memory 
upjraoe k,: for 16K spectrum (rwue 2 »rw 3 only) 
£31 (£28) £30 Spectrum Centronics pnnter 
interface £46 (£42) £47. 

COMMODORE COMPUTERS 
Commodore 128 £260 (£249) £279. 1S70 One 
drive £187 (£1861 £206 Commodore 128 » 1570 
Disc df.ve £419 (£4091 £459. Commodore 64 + 
recorder » muuemeker keyboard + JOtlwa-e £187 
(£213) £243 Commodore 64 » d « drive £278 
(£280) £340 Convenor to ai:ow mty.t or«n»ry 
mono ceuette recorders to be used with the Vic 
20 and the Commodore 64 £9 78 (£9) £11. 
Centronics pnntei interface for Vic20 and tl\e 
Commodore 64 £45 (£41) £46. 0'tC dnve £191 
(£186) £217. MPSBOl Printer £118 (£121) £1 51. 

AMSTRAD, ACORN. ENTERPRISE 
AND MSX COMPUTERS 
Amsntd PCW8256 £449 (£450. Amstrad 464 
Colour £297 (£322) £402. Amstrsd 464 Green 
£197 (£230) £310 Amitrad 6128 Cotow £397 
(£420) £500 AmttiaO 6128 Green £297 (£3221 
£402. Acom Electron £99 (£99) £119). Emerpw 
64 computer £172 (£1701 £190, Enierpr.se 128 
£233 (£229) £249 3.S" tOOOfc D.sc dnves (or 
Enterprise: s ngie £109 (£116) £135, dual £193 
(£195) £225 Goldstar MSX £112 l£11St £145 
Sanyo MPC100 MSX £120 (£123) £153 

CUMANA DISC DRIVES 
To svt interfaces of Smcta* Oi. Speetivm and 
BSC B. 3,5" 80 track double sided, cased and with 
power supply: s^te £109 (£115) £135. dual £193 
(£195) £225 

PRINTERS 
New Epson 1X80 £ 249 (£249) £282. T.aetor for 
LX80 £20 (£20) £30. Epson GX90. printer £247 
(£247) £280. earttadges £52 IE52I £58. tractor 
£20 (£20) £30. Epson FX8S £426 (£418 £468. 
Brother HR5 £148 (£1521 £184. Brother M1009 
£20! (£2031 £234. Sh nwa CT1 CPABO (£222) 
£258. Cannon PW1080A £309 (£306) £356. 
M<roe>er<ihefaisMPi65 £284) £333. Brother£P44 
£224 (£220) £240. 
SECOND HAND COMPUTERS 
Phooe before ordering. Sunerboiird II8K £4S (£50) 
£95 Gene 1 16K £56 (£65) £105 

S W A N L E Y E L E C T R O N I C S 
T h e C o m p u t e r E x p o r t S p e c i a l i s t s 

D e p t . Y C . 3 2 G o l d s e l R d . , S w a n l e y . K e n t B R 8 8 E Z , E n g l a n d 
T e l : S W A N L E Y ( 0 3 2 2 ) 6 4 8 5 1 

OtlKiil ot&*rt welcome UK pnetf vr shown first and include post *nd VAT. The second once »n orarterj 
is tor ck̂ yxr rustonvt î £utop* *r>d rrivrod awTnarf me tfwdprice « for export cuaomvt 
outside turope ,'vtcrntf^v AusV*k* etel iintf tftCmfes •ntuied ti/nuii postage. 

56K Spectrum extension? Instant back-up of any program? 
Joystick & video interfaces ? YES ! All this & even more with 

N01 SPECTRUM MULTIPURPOSE INTERFACE 

M g l t i f c i c e AW 
UNPRECEDENTED - UNPARALELLED - UNBEATARLE 

at £ 3 9 . 9 5 ! 
Internal SK ROM and 8K RAM open new concepts in Spectrum comput ing: 100% reliable saving of anything, anyt ime and onto 
aU types of penphorals with extra 8K at user's disposal and with a full peek & poke facility covering the entire 5 6 K . 
MULT1FACE ONE does not take any part o l Spectrum RAM & does not need any addil ional software. Just push a button to 
freeze a program, save it and restart f rom the same point next t ime, Prek/pofce facility and 8K RAM (say with a monitor 
disassembler) arq also ideal for studying, modi fy ing. developing programs 

^ M e n u - d r i v e n wi th prompts & One-touch commands: 1) Push but ton 2)Select funct ion: ex i l / re turn/save/poke 
3) lnput name 4)Save t o : tape. 'car t r idge/waler /opus/beta 

Extremely poveriul & eff icient compressing lor fast re- loading S using min imal room on cart r idges, tapes, wafers, disks 
A 7K screen can be compressed to a few hundred bytes, the whole RAM into a few K (depending on a program). 

i f O p l i o n to save a full 2 4 - l i n e screen only ^ P r e s s i n g the but ton 4 return can restart a "c rashed" computer 
Through extension bus for connect ing other peripherals i f User friendly, fully error trapped, simply magic 

^ U s e r s must ensure the copyright laws aro not infr inged 

Expand your Spectrum to 56 K and stretch its capabilities even fur ther with 

w M l f a r j * ESSENTIAL SPECTRUM COMPANION 

WMAM^MMWMMMG 
The software way of transferring Spectrum software. 
4uWtlies for m diivo, 2 for watadrivo,2 for Opus Discovery. 
Inva'uabfe for cartridge, disk maintenance A automatic transfers. 
Highly professional.ui«-friendly, versatile and comprehensive 
"An Ingen ious piece o f software." 
• • » * • Features • • • • • Per formance P C N 

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

Wriggler 
'Ont of tkv Ar»/.!)n«ir> for nay mjfhiar I'iv vrir for \rn it*tx ron. " 
'higgler is a totally original game' BUS* SMASH STAR CAW PCX 
'Cireai ^jme. ̂ ood mu\ic.well rceotn mended * wtui libera 
' I lie ̂ rjtiiCN3t\a M.uiid ate e\eellent and the pjme is lu(all> addietise! 
lO'lO value 4 ptayability. 9/10 graphics & sound. CiV Games 
This i great game.' CU ' Well worth buying! ZX C A Crash 
"If.loe'te an> seitve Homier jour cor.v n"».'PCIi a winmk pew 
IHOW FOB AMSTRAD::SPECTRUM version al Xmas PRICE 

Complete Spectrum music system for writing. edtUng, piaying, 
printing & storing music. Its real notation graphics and case of 
use make it an ideal educational tool. Groat fun to ptoy with A 
a lot to offer in serious use (transposing,dot matrix printout ctc) 
A very profciuiiouaj piccc of progntmrni nc. easy to use. 
iuccellont screen p»M.nUtion.urror trapping i nelpful 
prompt*. If ytjuTO interested in music and own 
a computer then get it: ZX Computing 

MIDI compat ib le w i t h MIDI MUSICIAN package 
New overlay for S p e c t r u m + Now a t X m a s pr ice! 

I enclose a cheque/PO for £ . / ^ f d T r f ovtsea^f/ ) ,p ' e asesend me (tick as applicable): 
_ ' , = add £1 overseas C2) | T R A N $ . E X P R E S S c a r t r i d g e £ 9 . 9 5 • 

o r d e b i t m y F ^ N o 

MULTIFACE £ 3 9 - 9 5 • 

N a m e Card expiry. 
A d d r e s s 

d i s k ( O p u s D i s c o v e r y ) 
M U S I C T Y P E W R I T E R 

t a p e ( f o r n v d r i v e ) £ 7 - 9 5 • 
£ 9 , 9 5 • w a f e r ( R o t r o n i c s ) £ 9 . 9 5 • 
£ 7 . 9 5 • w i t h s u p p l e m e n t £ 9 . 9 5 • 

W R I G G L E R S p e c t r u m t a p e £ 4 . 9 5 • 
W R I G G L E R A m s t r a d t a p e £ 7 . 9 5 D 

or c a r t r i d g e 
o r d i s k v e r s i o n 

£ 6 . 9 5 • 
£ 1 1 - 9 5 • 

7 7 D y n e R o a d L o n d o n N W 6 7 D R 2 4 h r s orders 0 1 " 6 2 5 9 4 6 3 E H 
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HARDWARE HITLIST 

OPPOSITE 

• The S a g a 3 Eli te. 
For the S p e c t r u m 
owner w h o w o u l d 
rather bo tapping 
away on an IE 

B E L O W 
• The Skywave 
Mu l tpor t le ts you 
plug in to t ree 
Prestel s o f t w a r e for 
£100. 

[SPECTRUM KEYBOARDS 
• Spectrum • Saga System 

What do you get the 
Spectrum owner who has 
everything? Possibly one of 
the two new deluxe 
keyboards. At around £80, 
they have to offer something 
a bit special. 

The new Transform 
keyboard looks likely to 
stand up to anything. A 
diecast metal case contains 
a full set of sculpted stepped 
keys. These are embossed in 
colour with the Spectrum 
keywords. 

There is a separate 
numeric keypad and a few 
separate functions keys as 
well as an extended mode 
key. Fitting is simple and 
just needs the top whipped 
off the Spectrum. There is 
plenty of room for Interface 
1, and the Microdrives can be 
connected without using an 
extension. There is an on/off 
switch, and room to mount 
the transformer in the case. 

As you might expect at 
this price, the feel of the 
keyboard was up to the best 
professional standards. 

The other contender, the 
Saga Elite 3 goes for a 
plastic IBM look alike 
keyboard. Again the feel is 
very nice. They have gone a 
bundle on extra function 
keys. No less than 10 down 
the left side with a full 
numeric keypad with cursor 
keys and arithmetic 
operators. 

Transform • Both cost £60 

The only disappointment is 
the lack of keywords on the 
keys. These are supplied on 
a chart which clips just 
above the keypad. Not a 
problem for the Spectrum 
fanatic, but off-putting for 
the casual user. 

Hardware compatibility is 
maintained by keeping the 
board in the same position in 
relation to the back and 

bottom of the case, although 
Microdrives will have to stick 
up in the air. 

If you've got this sort of 
money to spend on a 
keyboard, then there isn't 
much to choose between the 
two. For me the Transform 
gets it by a short head 
because of the colour 
embossed keys and tast-for-
ever metal case. Transform 
telephone number is 01-658 
6350 and Saga are on (04862) 
22977. 

(jVjiULTIPORT 7 
• Skywave • RS232 interface*Any Amstrad• £99.95 

The unit consists of a full 
25-way connector, two 
sideways Bom sockets and a 
24-way user port. One of the 
Rom sockets is occupied by 
the Skycom software, and as 
yet no software has been 

written to use the user port; 
it may eventually be used to 
control intelligent modems 
for unattended operation. 

The two main tasks of 
software like this is to 
access Prestel and bulletin 
boards. In Prestel mode, 
there are four colours instead 
of the usual eight. Some 
dynamic pages seem a 
problem, but apart from 
that, it does an adequate job. 
Pages can be printed or 
stored in Ram or disc/tape, 
although it was unclear how 
to retrieve pages from 
Storage for printing. Most 
commands are accessed 
using cntrl + key 
combinations, with windows 
and menus to help. 

The bulletin board software 

has the usual choice of 
parameters for baud rate, 
word type and 40/80-column 
option. The same printing 
and saving facilities are 
available. 

This looks like a promising 
package. Obviously there are 
many facilities one would 
like which are absent — file 
transfer and offline mailbox 
editor to name but two. 

At the moment it has 
stolen a march on the 
competition where software 
downloading is concerned, 
but the dismal standard of 
software available does not 
make this a winning 
advantage. 

Multiport is available from 
Skywave on 0202 302385. The 
interface plus modem deal is 
from Modem House. • 
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Budget Printers 

M l printer is often the first 
add-on that new users 
consider when they decide 

• thier micro is going to be 
K something more than a games 
~ machine. It is vital if you want 

to do your own programming as 
it is impossible to see your whole 
program on the screen at one 
time and thus root out persistent 
bugs. You may also want to use 
you computer as a word 
processor — the most important 
"serious" application for home 
micros. 

For listings, almost any printer 
will do. Obviously speed is useful 
as this will allow you to get on 
with the job more quickly. Print 
quality and paper size are 
probably less important. On the 
other hand, if your major 
application is word processing, 
then your major criterion will the 
appearance of the finished work. 
There is no point spending time 
and effort getting the spelling 
and appearance right if it's 
printed illegibly on paper which 
would look more at home on a 
toilet roll. 

Another application is graphic 

presentation. This is important if 
you want to use your computer 
to plot graphs, charts, or do 
screen dumps. For this sort of 
work the important thing to bear 
in mind is whether the software 
you have will drive the printer 
you want and whether you need 
colour. 

There are four basic varieties 
of printer which use different 
methods of forming characters: 
dot matrix, where characters 
consist of a series of dots, a 
daisy- wheel, thermal printers 
and plotters. 

Plotters consist of one or more 
coloured pens which are moved 
over the paper to produce lines 
and charactcrs. Up until recently 
these were very expensive but 
there are now several makes 
which producc accurate results 
for a reasonable outlay. Some are 
flat-bed plotters, which work on 
a single sheet of A4 or A3. 
Others like the much cloned 
MCP-40 have roll feed; possibly 
only worth considering if you are 
primarily interested in graphics 
as they are usually too slow for 
general-purpose work. 

Daisy-wheels were once 
considered the Rolls Roycc of 
printers, being mainly found in 
offices. However, they are rapidly 
falling in price, and you might be 
able to pick up a second-hand 
bargin. But they are quite slow 
and have no graphics capability. 
Be careful about availability and 
price of ribbons. 

Thermal printers are about the 
cheapest way of getting into 
print. An outstanding example is 
the Alphacom printer from Dean 
Electronics, which is now 
available for the Spectrum at 
£20. Softek also does an 
interface for CBM-64 and Vic 
computers. Brother also has a 
range of thermal printers which 
are good value. The main 
drawback with this type is they 
are somewhat sluggish and the 
paper is costly and sometimes 
not readily available. 

Lastly, there are dot matrix 
printers. Frankly if you can 
afford around £300 for a printer 
you should look no further. 
Within this class you should find 
a printer to suit you needs. 
Ideally it should be Epson 

Blvffi 
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compatible — i.e., its graphics 
and character set should 
conform to those of the Epson 
printer range. It should print 
with a range of character sets, 
including NLQ, and you should 
be able to redefine the character 
set. 

Buffers are also useful; your 
computer is free to get on with 
computing while your printer 
does the printing. NLQ — or 
Near Letter Quality — is a recent 
development. The printer prints 
a line twice, the second time half 
a dot lower. This increases the 
vertical resolution to the 
standards of daisy-wheels. Most 
printers now offer this facility 
and it really is a must these days, 
even if you're only going to use 
it for your CV or to impress the 
bank manager. 

Laser and inkjet printers are 
staning to make an impression 
in business. How long before 
their presence is felt in the home 
market is hard to foresee. The 
major advantages of these 
printers are speed and quietness. 
These are not important 
considerations in the home 
market unless their prices change 
dramatically. Epson has plans to 

launch a smaller version of the 
SQ-2000 to match its portable 
computer but its performance is 
not that much better than many 
dot-matrix printers. 

If you need colour you now 
have a number of technologies to 

choose from. There are dot-
matrix printers from Epson and 
Seikosha which use multi-
coloured ribbons to produce up 
to eight colours. Plotters 
normally come equipped with a 
variety of pen colours and some, 
like the Penman plotter, will take 
Pentel pens, giving you a wide 
variety to choose from. Another 
approach is the Okimate 20 
which claims to produce up to 
100 different shades. At £259 it 
is certainly very competitive even 
offering a correspondence 
quality type-face. 

If colour isn't important but 
you want the flexibility of dot 
matrix and NLQ then the 
Amstrad DMP-2000 is a good 
choice at £159. It has a standard 
Centronics interface, although 
the cable you get thrown in will 
be useless and the colour scheme 
may jar a bit. The manual is very 
clear and also written with other 
computers in mind. 

Epson has dominated the 
upper end of the market for a 
long time with its FX and MX 
range. These workhorse printers 
have aquired a deserved repu-
tation for reliability. However, in 
terms of facilities for the money, 
they may well not be the best 
value for money. The Taxan 
KP-810 gives a spritely 160 cps — 
characters per second —with a 
choice of three NLQ faces* as 
opposed to the single NLQ face 
of the comparable Epson LX-80. 

Also worth considering is the 
Star range of printers. One of 
their important plusses is that 
some use normal, cheap and 
readily available typewriter 
ribbons so running overheads 
will be low. Generally, they arc 
a little more expensive than the 
Taxan and offer similar facilities. 
Another consideration for 
Spectrum and Commodore 
owners is the interface. For the 
Commodore, more and more 
manufacturers are bringing out 
CBM versions of their printers, 
including Star, Brother and 
Epson. 

There are a number of 
Spectrum printer interfaces on 
the market. Probably the best 
known is the Kempston 
interface. Although expensive, it 
offers all the facilities you are 
ever likely to need and is 
compatible with a wide range of 
printers. 

Printer technology is a never-
ending source of ingenuity and, 
despite the basic requirement of 
delivering ink to paper, is one of 
the fastest moving areas in the 
home computer world. At the 
moment dot matrix would seem 
to offer the best all round 
performance and there are some 
excellent deals on offer this 
Christmas. 

Next year another variation on 
present technology may reign 
supreme. And then you can 
start all over again. 

31 YOUR COMPUTER, JANUARY 1986 



ABC Elektronic 
T e l e x : 932 974 b u d d e d 

HiigelstraiJe 10-12 
4800 Bielefeld 1 
West Germany 

The Giga Soft Mouse for the Sinclair QL is now available! 

W i n 

Price £49 
exc VAT, including p&p 

The hardware: 
The mouse + special interface to use 
with the joystickport of the QL 
computer. The mouse resolution is 
0.26mm. 
The software: 
GIGA Basic: This extension adds more 
than 70 new commands to 
SUPERBASIC. This includes a full 
screen editor, animated sprites, 
mousecontrol commands, GEM style 
pulldown menus and many more. 
E.A.S.E.: A totally new user interface 
for the QL. It supports a desktop 
environment, similar to GEM. It 
includes pulldown menues, icons, 
really scrollable windows, a calculator 
and a game. This program enables the 
user to have access to all system 
functions in an easy manner. 

How to order: (1) Send a cheque to ABC; (2) Transfer money to Postcheckamt 
Dortmund to Mr Budde, Account No. 902 83 469; (3) Send an order to the address 

above, w e will send the package with post cash on delivery. 

Our first show was an 
outstanding success... 
This t ime we ' ve got many mor e surprises 
and lots more r o o m to wander around! 

QCZdSQSQrE; 
COMPUTER/ 

ir AmstTad goes striding into 1986as the most 
innovative and profitable computer company in 
Britain. Come and see for yourself the 
ever growing range of products that puts it head 
and shoulders above the rest. 

* So many people turned up for the first-ever 
Amstrad Show in October that entry had to be 
restneted and lengthy queues formed outside Not 
this time! We've almost doubled the floor area 
so you'll be able to move around with ease. 

* Every stand was token at the October show, and 
many potential exhibitors had to be turned away 
This time they've booked well in advance! Well 
over a hundred exhibitors will be there 

ir On display will be just about every piece of 
hardware and software that has yet been produced 
for the Amstrad range. And that means lots more 
products - and lots more bargains! A big feature 
of the October show was the way exhibitors 
entered into the spirit of excitement that pervaded 
the show and slashed their prices. This time many 
thousand more visitors will be going home with 
some really worthwhile bargains! 

ir One thing you'll get for nothing and lots of it -
is advice! Waiting to talk to you, and answer any 
problems you may have about Amstrad 
computing, are some of Bntain's top Amstrad 
experts. They'll ail be there! 

S j H E j 
Or^mlifd by 
Dolabotr Publication 

Champagne Suite, 
Novotel, 
Hammersmith, 
London W6 
Saturday 
January 11 
10am-6pm 

Sunday 
January 12 
10am-5pm 

Avoid the queues! 
Get your 
ticket in 
advance.. 

s a v e £ 1 

T T H ® 
SpecUl prtce* for groups of lOormofr. 

Phone 061 -ISO 0171 for detail*. 

Advance jAlMlSTflRfABf' 
ticket [^COMPUTER/ I 
order Q j W 

'v.rTW , 

.Adoi rtt . 

Mnlulm at door: Jf3 todulUt. £? 'under 161) 
PVokiujK̂ -

• Aduh«lwintE2fHn<CJl I 
• Under l(»r<k<t»alfllui*£ll t 

TOTAL 1 . 
• Cheque endoMd nude pjyJtuc to 

Oiuhur Pubtueom Lid 
PI PW«e debit my omit otrd mount 

• • • ' ' 

PHONE. OHLH.KS Hl»<t Shu* Hotline: 061-480 0171 
fVoir qwnCc c*rck «rd ond oddvsa 

Accoi 
1 1 1..1 1 1 1—1—1—1 1 1 1 1 

Potl to Animd SAou nefceu. Europe Houtr. 
68 QJm-iUt Rood, Hmrt Grace. Stockport SK7 Jiff. 

YC 
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The charts 
TOP 30 OVERALL CHART 

16 RAMBO OCEAN 
1 ELITE FIREBIRD/ACORNSOFT 17 DALEY THOMPSON'S OCEAN 
2 COMMANDO ELTIE SUPER TEST 
3 WINTER GAMES US GOLD 18 IMPOSSIBLE MISSION EPYX/US GOLD 
4 THEY SOLD A MILLION HIT SQUAD 19 YIE AR KUNG FU IMAGINE 
5 FORMULA ONE MASTERTRONIC 20 LAST V8 MASTERTRONIC 

SIMULATOR 21 SABOTEUR DURELL 
6 WAY OF THE MELBOURNE HOUSE 22 NEVER ENDING STORY OCEAN 

EXPLODING FIST 23 TOMAHAWK DIGITAL INTEGRATION 
7 COMPUTER HITS (10) BEAU JOLLY 24 LITTLE COMPUTER ACTIVISION 
8 MONTY ON THE RUN GREMLIN GRAPHICS PEOPLE 
9 FINDERS KEEPERS MASTERTRONIC 25 ROBIN OF THE WOOD ODIN 

10 BACK TO SCHOOL MICROSPHERE 26 INTERNATIONAL SYSTEM 3 
11 FRANK BRUNO'S BOXING ELITE KARATE 
12 BEACH HEAD 2 ACCESS/US GOLD 27 CHILLER MASTERTRONIC 
13 BMX RACERS MASTERTRONIC 28 VEGAS JACKPOT MASTERTRONIC 
14 FIGHTING WARRIOR MELBOURNE HOUSE 29 ARCADE HALL OF FAME US GOLD 
15 ACTION BIKER MASTERTRONIC 30 FIGHT NIGHT US GOLD 

BUBBLING UNDER 
1 FRIDAY THE 13TH DOMARK 6 ROCKMAN MASTERTRONIC 
2 GOONIES U.S. GOLD 7 THUNDERBIRDS FIREBIRD 
3 SUPERMAN BEYOND 8 SWORDS & PSS 
4 NOW GAMES 2 VIRGIN SORCERY 
5 GYROSCOPE MELBOURNE 9 CAVES OF DOOM MASTERTRONIC 

HOUSE 10 SPELLBOUND MASTERTRONIC 

COMMODORE SALES 
THIS LAST MTHS TITLE PUBLISHER 
01 01 2 WINTER GAMES US GOLD 
02 NE 01 COMMANDO ELITE 
03 NE 01 RAMBO OCEAN 
04 NE 01 LAST V8 MASTERTRONIC 
05 NE 01 LITTLE COMPUTEH PEOPLE ACTIVISION 
06 NE 01 FIGHT NIGHT US GOLD 
07 03 02 SUMMER GAMES 2 EPYX/US GOLD 
08 NE 01 THEY SOLD A MILLION HIT SQUAD 
09 02 02 WHO DARES WINS 2 ALLIGATA 
10 NE 01 RACING DESTRUCTION SET ARIOLASOFT 

AMSTRAD SALES SPECTRUM SALES 
THIS LAST WTJIS TITLE PUBLISHER THIS I.AST MTHS TITLt PUBLISHER 
01 NE 01 THEY SOLD A MILLION HIT SQUAD 01 NE 01 ELITE FIREBIRD 
02 05 02 GRAND PRIX 3D SOFTWARE INVASION 02 NE 01 COMMANDO ELITE 
03 06 02 FORMULA ONE SIMULATOR MASTERTRONIC 03 NE 01 BACK TO SKOOl MICROSPHERE 
04 01 02 FINDERS KEEPERS MASTERTRONIC <K 02 02 DALEY THOMPSON'S SUPER TEST OCEAN 
05 08 02 SOUL OF A ROBOT MASTERTRONIC 05 06 02 MONTY ON THE RUN GREMLIN GRAPHICS 
06 NE 01 YIE AR KUNG FU IMAGINE 06 NE 01 SABOTEUR DURELL 
07 03 02 NONTERRAQUEOUS MASTERTRONIC 07 NE 01 TOMAHAWK DIGITAL INTEGRATION 
OS NE 01 CHILLER MASTERTRONIC 08 NE 01 INTERNATIONAL KARATE SYSTEM 3 
09 NE 01 RAID US GOLD 09 01 02 WAY OF THE EXPLODING FIST MELBOURNE HOUSE 
10 02 02 W AY OF THE EXPLODING FIST MELBOURNE HOUSE 10 NE 01 THEY SOLD A MILLION H1TSQUAD 
SOURCT; C.AU.L'IVMlC*CttCq>*l 
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J / W ' K J Over 200 
questions on each subject, 

General Knowledge 1, Sport, TV, 
Pop Music, General Knowledge 2, 

plus a self programme tape. 
Hours of enjoyment for friends and 

families in this light hearted challenge. 

Also available 
the following 10 subjects are available on a 

second Quiz Quest tape. Over 2,000 questions on: -
* Brain Teasers * The Arts * Films * World of Science 

* History * Home and Garden * Natural History 
* Bookworm ' Geography/Tourism * Junior Knowledge 

Atlig»t« Software Ltd. 1 Orange Street. Sheffield SI 4DW. Tel: (0742) 755796. 

BETA BASIC 3.0 
SftCUffl USER, JAM. IS tAftCXJT *MtA5t I.Sh *HAS CSTABL0HCD ITSELF AS THE STANDARD EXTENDED BASIC FOR THE Sf". CTKUM. TURNS SINCLAIR BA33C FROM A COCO VTRflON Of THh LANGUAGE TO A FANTASTIC NOW. WITH RKLEASt 3.0. BETA BASIC t»> COM« PSOtVASLY T1K MOST POwtKPLL BASIC AVAILABLE OS ANY S-BIT MICRO.' 

* PROO* tXrRKS - • wry full !rT-£4*«kmt»Oe«lh»< Ictl 
yw ••lend ftulc Witfc p*r.»rTw:cr 
by « b) rc/ermc* (.nMuit •rriril, 
LOCAL **rt«6§Mi, rccunka. DEFAULT 

Ift." th» »b»lJtj ro tw>CI« p*t*tr*trr 
LISTS &f arty Unjn. No PROC keyword n 

TOv CM irti» thlrtft lite: iwop or 
f0,?0»s Of «Wgp bO.fcis. 

• GRAPHICS - «o to 1?4 WINDOWŜ  mck w*fa ha 
own cfMTMttf »it* («tvifw l><4 (hftflAlMd nr>j 

ROLL *nd SCROLL wy pon of it* 
trre+fi by *nf ol in *tr? d̂ wcttanl 

GET to iter* potti ot tH KT««r. th#« put 
ibcite (nek M fCcfWI ntuufkatietu. 
r*M PILL. ALTER Ktribwte*. PLOT urwti, 
DRAW TO « OOi**. Ck« <f julf iM 

" TOOLKIT frjtm* Rrtumbcf wttn block mwt or copy. Mock 01 LETT, vvff) aeHJnr (fttfgf 
ALTER TO K i:tcr^UT*< »*><. LHt 
ch» »-s.ij»i, i t: a jiot HSurt, 11M 1H> KtYi. 

• fcJXrOK - lot* >00 novf the (XTUVf tT» 
•crt̂ A 10 tifffs f»M<+' yOO mar* 
K ' W wp wtf o&t+C lit*v. ALTO, FDfT. JOCK 5PUT wnnwii-

1 LISTINGS with option*: jgy.mKK indtnittien of 
k>Op*. tr. prpre^if** ftr. tt'wk* ttfMte* P™*" 
mrns you ctm CCkm* to Lit: 

10 FOR n*l TO Ift PRINT k NfXT n 
ac 10 FOR o-t TO 10 

PRINT » NtXT i 
• KF.YwORO* c** *U fftffrt b* t»j—t i>»*i 'all, vt h *uof!e r~r4ty* pt 

FTR-TH IA TH1 «-»F»VF LIN*-. R T |LW LLIV 
,.r t-r THFN «i b* 

HCCfrilld v*6 lutrd norrtiHy, 
' CO MK^lKr*: Jf n * bg«jtrf 

Arrtl from tn. Ifcwr* n iw to f*tufn yr*-' 
«U i (H - f9*t 90M tt* i oriftfu: psrckxar dxt* with j"0*if Ŵrr, odmrw T̂ruf• 
yoor fiUKtc aivl ruiT- uipj-i-+r. TW t**<* t**<r of M.tJ ti?.5o o^r'M-n) IKILOTI 

• AR*AY JP4 tirsnf VarJIinj rfituiM Incty4* ftrt US5TR1NC 4100.000 cMn/tff) M<! INARRAY MKC± 
FWTIW, YOM CM JOIN *ff*ri [rmfw irttf Irufrt wclwr. Oanir danrriMft 
*ltV»t du* VIM. LENGTH funrtton cmer-
tlcn. Ultr*-r»ii »fny SORT -
•HI nxr in fcVw. 3 hte^t.' 

• MJCRODRfVE con-nvt-U unpte fsfio*. 
er ***ett]r iV1 w w conrurO occifttaf 
for - f-iff WF'Atrt.T »snI « mi 

WKrodf UVf EftAV. *MW\ LOAD 1, -fui»«*. SAVT 10 TO J 00, 
V W T • *U«tf' « > « (hi nV-". MOVE t+ettm+i, COOT. MCRGS *at*-*vMnc prwwL E«d-Of- Fl|» hanif, 

• OTHER FEATURES. «f Imprwrd, »ffi«B»fly to oiwnbr DO » LOOP urvctufr fnVLl, UNTIL »XfT ff; WEAK. CLEAR. CLOCK. COMAOl COOfS. EDfT ârUMot, CKT, *Cf.Y!N IpfCXfMM cat write tS?-p,t<lTo»;i nuHi-Ltrr. IUUST • ON I work* mtth not ry.t, PWf, rtc.) ON ERROR. OVER POKE rtrtnp. POP, RfAD UNt, TRACE, USNG. DPOKt, Fwt« GOTO*. COSUft* FOR-MXT kx̂ . 
• FLV.CTTONS: AND, OR. XOR. DEC. HEX*. KNfj !«-• SWt COST, PS DM; CHAKS, N'JVBTR. DPtEK. EOF. FILLED, DM ARRAY, KJTWNG, fTF.V LENGTH, MEMORY*, ueu. MOD. SCRSJI. SHIFTS. STRJSG1. TlM.'i. USNC1 
• Sp«<trv* B « r -Twcinnn 

^opwv to U^roOrii*, Syr*** < yet 
on MWfy. Dart «rrw mtfM|n. Ciwpwble -tift •w tMtffKn iflirt DtSCOVFRY nniOAt ' Ccŵ rtvai.Tfl AV̂Jte fKMMl. Mw 

flllfty 
' To *o » >tj« thr power Of &t(i Cs»»lc'i 
»f uwlMK ft FREE TLRTLE GRAPHICS n.'i«f! 

• Hf'«<c r*A*£m if a kH» of 
avorttAJl. You ctfi to 

5.0 for tt'.SO 
» TRANSFORM ywrf Spoctr̂n wvtto BETA 6ASC 3.0 
(<* yj*t fJ4,» »wJovtv«; ttiVM) <rt*fM-jik 

(TICK A* AWROMflAm) PLEA5C ST.ND ML etf A BASIC X0. PAYMENT OF £14.04 (OR OVERSEAS) IS Fs<10SED. BtTA BASIC 1,0 L'PGRADt- PAYMENT Of t«.VJ lir.SO) IS fNCLOSED. 
BTTA BASIC I.*. PAYMENT ot ( A W IS ENCLOM O. 
MORF INFORMATION OS | tiAVt/DO M>T HAVE RELEASE tr* At RrADY. 
A MAM IT l> ADDRE-SV-D IV.l I Ufr ft t NCtOSED. 

m0FT 
* : oxro«n BD. 
ViOSTLtl 

St] 550 

British 
computers 
in Belgium 

v4C0RN 
COMPUTER 

\!RVJ apricot 
• • • i n c l a i r -

Schneider 
M i S M f l 

W i l l e m O g i e r p l e i n 2 
B 2 0 0 0 A n t w e r p 

T e l . 0 3 / 2 3 3 5 9 0 6 

R u e G r e t r y s t r a a t 31 
B 1 0 0 0 B r u s s e l s 
T e l . 0 2 / 2 1 8 6 0 2 6 
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SOFTWARE SHORTLIST 

M 
OMMANDO 1 

GRAPHICS 

SOUND 0 0 0 0 
PAYABILITY 0 0 0 0 

VALUE FOR MONEY 

OVERALL RATING 

SCREENS' 

• Commando: An 
amazing programing 
feat. 

Spectrum & Commodore 64 
Bitter battling has not been 
confined to the game itself — 
Elite forced Alligata to make 
alterations to their excellent 
Who Dares Wins II in order to 
delay its production — and it 
would seem both games are 
superseded in complexity and 
variety by Ocean's Rambo. 

What all the games have in 
common is an upward 
scrolling sceanario depicting 
a feisty little soldier battling 
his way past the enemy, past 
gun emplacements, bridges 
all the way to the fortress. 

This game is particularly 
striking on the Spectrum — 
the animation and detail are 
so good it makes Sir dive's 
little box of tricks look like an 
arcade machine. The sound 
quality on the Commodore is 
excellent and adds to the 
whole atmosphere of 

• Elite 0 Arcade • £7.95 and £9.95 • Paul Bond 

mamnirr 

K O B E 0 0 0 3 0 0 # - 0 5 M E N 0 4 H I O 0 9 O O 0 

generally frothing stupidly at 
the mouth that is essential to 
partaking in warlike activity. 

Developed with the aid of 
Capcom to create the closest 
possible duplication of the 
original arcade game, Elite's 

Commando has the cachet of 
being the official version. A 
lot of people will think they 
are doing well if they get as 
far as the fortress wall, but 
beyond here there are troop 
carriers and tanks to defeat. 

(RAMBO 

GRAPHICS 0 0 0 0 
SOUND 0 0 0 0 0 

PLAYABILITY 
0 0 0 

VALUE FOR MONEY 0 0 0 0 
OVERALL RATING 

SCREENS 

• Rambo: Just one of 
those sixties kids who 
decided to make war, 
not love. 

• Commodore 64 • Ocean • Arcade • £9.95 • Paul Bond 
Rambo is just one of those 
sixties kids who decided to 
make war not love, and even 
in the US Army declined to 
use the Sylvester Stallone 
creation as part of their 
recruiting drive — it was not 
the kind of thing they wished 
to be associated with. 
Stallone fans are probably fed 
up with being told that their 
hero spent the Vietnam war 
working as a gym coach in a 
girls' school in Switzerland — 
but maybe it proves that he's 
smarter than he looks. 

Now to review the game. 
Martin Galway's excellent 
soundtrack ensures that this 
will probably be the biggest 
thing to hit the market since 
Ghostbusters — especially 
since Activision's 
contributions this Christmas 

— Hacker and Little 
Computer People — are far 

too freaky/boring for success. 
The game is Commando-

esque, it must be said, but 
the greater variety of weapons 
and the ability to move back 
down the screen make it 
radically different from the 
two Commando ciones 
currently available. There is 
more plot and strategy, too. 
You discover Banks, your 
former comrade in the 
compound. 

The screen display makes 
use of icons, using the space 
bar you can choose between 
explosive arrows, rocket 
launchers — everything the 
well-dressed man-about-jungle 
is wearing these days. 

Strategy requires you to 
approach the camp as quietly 
as possible. 
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P R O C E S S I N G . G A M E S , S P R E A D S H E E T S . 
H L . A L : i I. GAD" 

EDUCATION 

'JRC 
( B U S I N E S S G i ( A P N ! ' ; S , F . T N E S S A N D 
D E S I G N . T Y P I N G TUITION. U T l i J T I E 
IS - • / t 
| P H < X : I M A N A G E M E N T A S 

A D V E N T U R E S . A C C O U N T M U ; r 
•AM. P E R S O N A L F I N A N C E , L ACJG;.;£ 

D A T A 6 A S E S . V O I C E S Y N T H E S I 

| B O O K K E E P I N G 
LR 

IT'J 

A N f * VAT THE COMMODORE 128. 
THE SOFTWARE. 

B O ' 

IPHO( I , , , i r ^ — • . w g t ^ - ^ r ^ - ^ 
|MA ' <cr J J I I;I'111 L I I I U ' I R F ^ 1 - P F I G S F!T 

L ' G H I P E N D E S I G N . T Y P I N G TuiTic 
I C O M R ..ITER A I U E L L E - . ' ••NINO. S ' \T (S~ CS, P R O G R A M M E 

. T U R T S . A C C O : •"» • .'JC M u s i c . P R O J E C T MAMAGEMEr 
• P E R S O N A . F I N A N C E . L A N G U A G E S . B O O K K E E P I N G " .ND 
I D A T - I B A S E S . V O I C E S Y R M i . ' r i s . P A / R O L L , C O M P U T E R A : 
|PROCESSLNC> . G A M E S . S P R E A D S H E E T S , A D V E N T U R E S . A C C < 

» R A . P I ' ! C S , F " >.L.SS A N D H E A L T H , C A D C A H . P E R S O N A L F I N - ' 
ILTION iJ: .... ML .-.. E D U C A T I O N DATABASES. 

IPROGFJAW f .?SNG L. . A C L s . 
I M •-• rtl.-. ; V . E V L 
lev 

p 
K R N I N G , 

M U S I C . P U I J E C I M -
IS ; A C C S , BOOKKl . A N H V 

PAYRCL.,1 . C O M P U T E R A-: 
S H E E T S . A O V E N ' U K E S . A C 
H E A L T H . CAD'CAM- . P I P S 
-s. E V O C A T I O N , D A T A B A S E S 

; E S W O R D P R O C L S S L N 
B U S I N E S S G R A P H K 

N D E S J G N . T - P I N G 
$NIN<5. STATIST: - . P ; 

t i l JS I C PH-. . it.; M . 
P A C E S . B O O X K E i •-•!N<-. • 

t P A Y R O t C O S ' . r ; J i L f 
HEITTS. A D V E N T U R E S 

CAD- 'CAV.. ' p 

„ K « : * 1 I O K J 

pezsopik 

I P P w 

***** ** 

M U L T I 

P E R S O N 
/MMEDE 

m 
• T U M I . 
I P R O G F 

„ r i c o m m o d | 
I 
I V — — W t c r MA^T5tWENT. 
IF ' L — — 7 — L / W & V A - T T T : B O C - • A N D 
| D A ! " I » A R P « - ' V - R L S - \ : • P-V- :•:•••!.... C O M P U T L . A : : 
I P R O C E S S I N G . G A M E S , S P R E A D S H E E T S , A D V E N T U R E S . Accc 

JfcAPH K.B F i T N f . i S At J D 11 t n L T H , GAD/CA M. P E R S O N A L F l N A N < 
I T . i ION . U T I L I T I E S . E D U C A T I O N D A T A B A S E S . VOJCV S Y 
I P R O G R A M M I N G L A N G U A G E S , W O R D P R O C E S S I N G . G A M E S , 
I M A N AC T M F.NR. A S T P . O N O M I . B U S I N E S S G R A P H I C S . F L T N E 
I B O O K K E E P I N C A N D VAT. L I G H T P E N D E S I G N . T Y P I N G T u m o r 
• C O M P U T E R A I D E D L E A R N I N C . S T A T I S T I C S . P R O G R A M M I N 
I A D V E M T U R E S . A C C O U N T I N G . M U S I C , P R O J E C T M A N A G E M E N T . 
I P E R S O N A. F - N A N C I . , L A N G U A G E S . B O O K K E E P I N G A N D VA 
I D A T A ; - A S E S . V O I C E S Y N T H E S I S , P A Y R O L L , C O M P U T E R AIC 
[ P R O C E S S I N G . G A M E S . S P R E A D S H E E T S . A O V E N T U R E S . A C C C 
I G R A P H I C S . F I T N E S S A N D W E A L T H , C A C C A M . P E R S O N A L F I N A N 
JTUITIORJ. U T I L I T I E S . E D U C A T I O N , D A T A B A S E S V O I C E S Y 
I P W O C . » A \ » M : N G L A N G U A G E S , W O R D P R O C E S S I N G . G A M E S . 
IMAF .ACT • • - F A S T R O N O M Y , B U S I N E S S G R A P H I C S . F : T N E 
• B O O K K E E P I N G A N D VAT. L I G H T P E N D E S I G N , T Y P I N G T u i n o r 
• C O M P U T E R A I D E D L E A R N I N G . S T A T I S T I C S . P P O G R A M M I N 
I A D V E N T U R K S , A C C O U N T I I ^ ' G . M U S I C , P R O J E C T M A N A G E M E N T , 
[ P E R S O N A L F R A N C E . L A N G U A G E S . B O O K K E E P i N G A N D VA' 
I D A T A B A S E S . v o i c r . S Y N T H E S I S . P A Y R O L L . C O M P U T E R A 
I P R O C E S S I N G . G A M E S . S P R E A D S H E E T S , A D V E N T U R E S , A C C C 
• G R A P H I C S . F I T N E S S A N D H E A L T H , C A D C A M . P E R S O N A L F I N A N 
[ T U I T I O N , U T I L I T I K S . E D U C A T I O N . D A T A B A S E S , V O I C E S Y 
I P R O G R A M M N G L A N G U A G E S W O » O P R O C E S S I N G . G A M E S , 
I M A N A G E V E N T . A S T R O N O M Y . B U S I N E S S G R A P H I C S , F I T N E 
I B O O K K E E P I N G A N D VAT; L I G H T P E N D E S I G N , T Y P I N G T U I T I O N 

;OMPl : r£R A I D E D L E A R N I N G , S T A T I S T I C S . P R t X i R A M M I 

. ^ s s s s s s a -

i n n l e e d F F F T 1 
- I \ I; l U i i - t - i ^ T T 

i p w g m 
- I 1 p 1 ;V t̂ vjyiT 

HB9B 
H 0 B H 

With hundreds ofsofhs'arc packages available 
never has a more useable machine been 
launched. 

Three modes mean vou can use software fĉ r J 
tiie Commodore 64, software for the CP/M 
system and new software specially written. 

Here are just three new examples of what is 
available. 

Visit your load dealer for your 128 software or call the 
Commodore information Centre on Corby (053<S) 205252 

for more information. 

I L I I riorj. 
WORD 

O AT A B A S E S . V O K : 
P R O C E S S I N G . 

svi VTROl.L. 



SOFTWARE SHORTLIST 
[RIEPTON II 

GRAPHICS 
0 0 0 
SOUND 

0 0 0 
PAYABILITY 
0 0 0 0 

VALUE FOR MONEY 
0 0 0 

OVERALL RATING 

SCREENS 

• Repton II: A rattling 
good play 

• BBC • Superior Software • Arcade Adventure • £9.95 tape £11.95 disc • Simon Beesley 
1 

When you'd got over the fact 
that it wasn't Boulderdash — 
despite the teasing 
similarities — Repton II 
turned out to be a pretty 
good game. More relaxing 
than rivetting, it placed the 
emphasis firmly on problem 
solving and map making, 
rather than strenuous activity. 

Repton II is more of the 
same with a new twist in the 
form of Transporters. As 
before you tunnel through the 
earth collecting diamonds, 
keys, and pieces of a jigsaw 
puzzle. This time, though, 
there are 64 Transporters to 
whisk you from one of the 16 
levels to another. The trouble 
is, the transport system in 
Repton If makes British Rail 
seem a model of efficiency. 
There are no signpost's so 
the only way to discover 
where you are going to end 
up, is to step into a 
transporter and see. 

Advance planning is vital; 
otherwise you might re-
materialise two stages back, 
or in a cul de sac. And once 
you have used a transporter it 
self-destructs. 

Stamina is also a factor. To 
complete the game you must 
dig out 4744 earth sections, 
collect 1634 diamonds, kill all 
18 monsters, use all 64 
transporters, pick up 42 
jigsaw puzzle pieces. Do this 

4 4 4 4 4 

4 4 4 4 4 

4 4 4 4 4 

• 

• • • 
before April 1986 and you'll be 
in the running for a T-shirt 
bearing the legend, "I've 
completed Repton II". 

It is still hard to avoid 
comparisons with 
Boulderdash — the rocks are 
too few and play only a minor 
part in the game. There is 
also an irritating flicker at the 
edges of the screen when it 
scrolls sideways. But Repton 
is a rattling good play. 

[QIITADIL 7 
GRAPHICS 

SOUND 

PAYABILITY 

VALUE FOR MONEY 0 0 0 
OVERALL RATING 

S C R E E N S 

• Citadel: 100 screens 
— Is this a record? 

• BBC • Superior Software 
100 screens, a host of 
animated characters, secret 
rooms, a tele port 
system,..Excited? Well, maybe 
not. Even on the BBC, epic 
arcade adventures are nothing 
new. 

But new titles of any sort 
on the BBC are scarce these 
days, so owners should 
certainly be grateful for 
Citadel. And, to be fair, 100 
screens is probably a record 
number to pack into the 
machine's limited memory 
space. 

The game's graphics and 
general level of invention are 
not in the same league as 
Castle Quest's. But Citadel is 
a tough nut to crack, 
nonetheless. Even getting 
past the first few screens 
proved almost too much for 
this reviewer. 

One of the nice things 
about the game is that you 
don't lose lives but energy. 
Falling down a chute leaves 
you severely weakened rather 
than dead. If you get caught 
in the grips of something 
nasty, manual control is 
overrridden and you are 
hurled back across the room 
to the point where you came 
in. Losing your life by running 
into a toxic bush or mistiming 

Arcade Adventure • £9.95 • Simon Beesley 

a jump is the more normal 
fate in arcade adventures, so 
this kind of safety scheme is 
a welcome feature. 

Also pleasing is the sheer 
variety of different locations. 
The story so far is that 
Marduk the Dictator has set 
up camp in an old deserted 
castle. Your job is to find the 
five crystals on the island, 

teleport yourself to his 
redoubt on an alien planet, 
and locate the bejewelled 
figurine. Then it's back to 
Earth in time to destroy the 
teleport system. 

Interplanetary travel in an 
arcade adventure can't be bad, 
and the scale of the game 
makes up for any lack of 
novelty. 
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SOFTWARE SHORTLIST 

m AU CETI 7 
GRAPHICS 0 0 0 0 0 

SOUND 0 0 0 
PAYABILITY 

0 0 0 
VALUE FOR MONEY 
0 0 0 0 0 
OVERALL RATING 

• Spectrum • CRL • Shoofem-up • £9.95 • Lee Paddon 

It seems that the days of the 
old meat-and-potatoes shoot-
'em-up may be numbered. 
Spectrum owners are having 
to handle ever more 
sophisticated craft. In Tau 
Ceti your skimmer is positvely 
brisling with missiles and 
lasers. You also have 
scanners, an on board 
computer, and even a 
computerised memo pad! A 
cross between a sort of 2D 
Elite, Legend's Complex and 
Impossible Mission, you start 
the game with a map of the 
major cities on Tau Ceti. 
Apparantly it's another bad 
case of revolting robots. 

You've got to go in there 
and blow away all the robots 
and restore order out of 
chaos by shutting down the 
reactor. To do this you have to 
visit each city in turn, 
skimming along the ground. 
You have to dock with the 
reactor substations and pick 

up cooling rods. These have 
to then be assembled and 
then you enter the main 
reactor building. 

Meanwhile you have to 
fight off various hostile forces 
using lasers, missiles, anti 
missiles and flares. The flares 
come in handy at night 
especially if your infra red 
night vision has been put out 
of action. You must also try 
to avoid shooting "innocent" 
buildings. You start off 
docked with your main supply 
ship, to which you must 
return for all but the most 
minor repairs and supplies. At 
this stage commands are 
entered to your computer as 
words. 

There are 20 of these 
commands, which basically 
help you move around the 
planet and assemble your fuel 
rods. Entering "launch" will 
put you into flight mode 
which gives an out of the 

cockput view in any direction 
of the planet's surface. Your 
instruments tell you how 
much ordinance you've got 
left and give a scan of 
objects in your vicinity, there 
is also a little window for the 
computer to give you cheerful 
messages like "your laser is 
mangled". 

Tactics seem to be the 
usual mix of agression tinged 
with caution. It's tough to 
work out what's shooting at 
you when you've zipped into 
the middle of town at high 
speed, but on the other hand, 
it's against the clock. Sorting 
out the reactor rods is not 
easy either. 

A well thought out game 
with a strong overall theme 
linking up the series of 
essentially straight forward 
shootem-up scenarios. Only 
one difficulty level, so to start 
off with, you hardly get out of 
the airlock. 

ORD OF THE RINGS 
GRAPHICS 

0 0 
SOUND 
0 0 

PAYABILITY 
0 0 0 0 

VALUE FOR MONEY 

OVERALL RATING 

SCREENS 

• Lord of the Rings: 
Anachronisms abound. 

^•Spectrum 
i was Merry. The hobbit, you 
understand, not the state of 
mind. And as Meriadoc 
Brandybuck, the first thing 
that struck me about Michel 
Delving is that it looked 
rather like its name — a 
small suburb whose branch 
line station was probably 
closed down by Beeching in 
the early sixities. In short, the 
graphics in this game show a 
distinct lack of enterprise. 
Things have moved on since 
the legendary days of 
Melbourne Houses's first 
foray into Middle Earth, The 
Hobbit, and while the 
structural side of this 
program is excellent, ! 
suspect something a little 
more eye-catching is needed 
to tempt the punters away 
from their zapping. 

Another worrying thing 
about this game is the 
incursion of certain furturistic 
anachronisms. In the 
beginner's program Frodo 
looks at a noticeboard which 
has some photographs pinned 
to it. Now although hobbits 
smoke and love to compile 
family trees, one thing that 
The Lord of the Rings is 
thankfully free from is 
continued heated debates 

Melbourne House • Adventure 9 £15.95 • Paul Bond 

between Merry and Pippin as 
to the F-stop their cameras 
should be on when they see a 
flock of Nazgul flying by. 
There would have been whole 
chapters where the 
irrepressible hobbits tried to 
cajole the preoccupied 
Gandalf into posing for a shot 
— giving a lump of sugar to 
Shadowfax, maybe. And you 
can imagine how difficult it 
must have been to get colour 
.film in the land of Mordor, 
especially since Sauron 
cancelled his subscription to 
Amateur Photographer. 

Give'em their due, it's true 

to the map, in the book. Get 
on to the main east-west road 
through the Shire, leading 
east and you'll soon come to 
the Last Bridge. Melbourne 
House have designed it 
lovingly, obviously based on 
the programmer's favourite 
bridge on the M5. All that is 
missing is a sign telling how 
far it is to Heston Sen/ices. 

There is a bit of a problem 
with Black Riders at this time 
of the evening, of course, but 
if you know the back doubles, 
south through the forest 
glade, east into the thick 
forest and back up north 
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fl? mm 7 
GRAPHICS 

0 0 0 0 0 
SOUND 

0 0 0 
PAYABILITY 

0 0 0 0 0 
VALUE FOR MONEY 

0 0 0 0 
OVERALL RATING 

S C R E E N S 

• Think: Very wel l 
presented. 

^ Spec trum • A rioiasott 0 Board- game 0 £7.95 0 Lee Paddon 
Board-games on computers 
have had a chequered history. 
Playing games like Connect-4 
is just as easy with a pencil 
and paper as on a computer. 
But Ariolasoft think they have 
a winner on their hands with 
a board-game which can only 
easily be played on a 
computer. 

The board consists of a six-
by-six grid. You play counters 
alternately to either the 
bottom row or the right-hand 
column. If you play to a 
column, that column, all 
counters and spaces, move 
up one, and the same with 
rows. The object is to get four 
pieces in a row Connect-4 
style. 

The fact that a whole row 
or column moves when just 
one piece is played makes it 
very hard to look more than a 
couple of moves ahead to try 
and force a win. 

The game is designed by 
Tigress Marketing, and a lot 

7 

of time and effort appears to 
have gone into attractive 
presentation. 

The "front-end" of the game 
is nicely designed, with icons 
allowing you to select various 
game options. Seven levels of 
computer opponent, normal, 
timed or "blitz" play, sound, 
colour and joystick options. 

Although easy to learn, it 
takes a great deal of time to 
master. Even beating the 

computer at a low level is 
quite an achievement. At the 
higher levels the computer 
takes rather a long time, but 
you can prompt it to move 
when you get fed up. There is 
a tutorial mode, where the 
computer gives you points for 
the quality of your moves, 
there is a problem-solving 
mode and a move take back 
feature. An intriguing, original 
board-game well presented. 

GRAPHICS 
0 0 0 0 

SOUND 
0 0 0 

PLAYABIUTY 0 0 0 0 
VALUE FOR MONEY 
0 0 0 0 0 
OVERALL RATING 

S C R E E N S 

• The Last V-8: 
Excel lent value for 
money . 

through the ravine with 
unclimbable sides, you can 
dodge this particular 
bottleneck. The Shire Watch 
are experimenting with 
contra-flow, but if you keep 
you palantir tuned to MEBC 
(Middle Earth Broadcasting 
Corporation) or one of the 
local stations you should 
make Rivendell and be 
quaffing a few ales at 
Elrond's gaff in no time flat. 

Melbourne House's special 
English language is supposed 
to make adventures less hard 
to play — but real 
adventurers will be glad to 
know that things have not 
really been made easier for 
the younger generation. Ask 
Gildor for help and you will 
be told that the computer 
doesn't know "for". Ask Gildor 
to help and the computer is 
sorry, but it doesn't know how 
to do that. Of course it lets 
you talk to Gildor but you 
never get to know what the 
conversation was about. It 
doesn't know the word "listen" 
and a really good wheeze is 
typing in "Hear Gildor". This 
generates some of the most 
spectacular rubbish I have 
ever seen a computer utter. 
Good fun for adventure 
freaks. 

M Hi LAST V-8 7 
•CBM-64 0 Mastertronics M.A.D0 Arcade Driving 0 £2.99 0 Paul Bond 

"V-8, return to base". The 
computer issues this order in 
suitably stentorian tones at 
the beginning of the game — 
you only have a limited 
amount of time to get your 
souped-up, post-holocaust 
runabout back in the garage 
before the radiation gets you. 
The screen display is an 
areial scrolling view of the 
terrain. This is a race against 
time as opposed to a race 
against another car, but like 
most racing games you have 
to remember to take the 
curves slowly and you have to 
get to know the route. 

Created by David Darling, 
the game has incessant 

synthesised music, smooth-
scrolling graphics, and, in 
short, all the hallmarks of a 
much more expensive game. 
Value for money it definitely 
is, which is the purpose of 
the Mastertronics Advanced 
Design range — and still well 
within the range of the 
average pocket-money 
customer. Surely one of this 
company's best defences 
against piracy is price — 
which is not to say that their 
games don't get pirated. 

It's tough and will require 
what little co-ordination you 
have left to get yourself into 
the city. 
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Five Fantastic Games 
Keep your eyes peeled for NOW GAMES 2. Five major 
your attention on this packed-solid-with-fun cassette. 

hits jostle for 

Now that's what I 
STILL AVAILABLE - NOWGAMES 

featuring 
Lords of Midnight. Brian Bioodaxe. Strangeloop. 
Pyjamarama, Arabian Nights and Falcon Patrol II 

for only £8.95 

1 , . 
_ (cru fit PB i lH I j 

t. AIR WOLF - Elite Systems Ltd 
StringfellowHawke must use his helicopter to free five 
imprisoned scientists in this exciting arcade game which 
takes place in a subterranean terrorist base! 

2.TIR NA NOG - Gargoyle Games 
This remarkable interactive graphic adventure allows you 
to play the mythological Celtic. Cuchulainn, searching for 
the fragments of the Seal ofCalum 

n - m 

r* 

jf'iv, 

3. CAULDRON - Palace Software 
Take up the witches challenge and unravel the mysteries 
of this beautiful land in this striking arcade adventure 

4. CHUCKIE EGG 2 - A & f Software 
Help Hen House Harry in the smooth running of the A & F 
Chocolate Egg Factory! He must find equipment and find 
out where to use it in this amusing arcade game i 

§ 3 
3 

5. WORLD CUP - ArtieComputing 
This great football simulation lets you re-enact the 
tough fight to the Worid Cup Final. Play a friend 
or the computer (a pretty tough opponent)! 1 Available from all good software retailers 

Also available directly from; Virgin Games Mail Order, 2 -4 Vernon Yard, Portobello Road, London W11 2DX 



SOFTWARE SHORTLIST 

GRAPHICS 
0 0 0 0 0 

SOUND 
0 0 0 

PLAYABIUTY 0 0 0 0 
VALUE FOR MONEY 0 0 0 0 0 
OVERALL RATING 

IR FRED 7 
GRAPHICS 

0 0 0 0 
SOUND 
0 0 

PLAYABIUTY 0 0 0 
VALUE FOR MONEY 0 0 0 0 
OVERALL RATING 

SCREENS 

• Sir Fred: Takes ihe 
arcade adventure to 
new heights. 

• Spectrum • Mikro-Gen • Arcade 

With Rambos mowing down 
everything in sight and 
Supermen juggling 
skyscrapers, this offering 
represents a return to 
Elizabethan values. The 
gallant Sir Fred has to rescue 
a princess from a castle. 
Glossing over the sexism 
endemic in computer games 
— when has a princess ever 
done any rescuing? — this is 
another from the ever 
popular arcade adventure 
genre. 

AH the rooms you can eat, 
with nasty things trying to 
drain your strength, lots of 
objects to pick up, and then 
work out what to do with. 

It's a tricky game to 
master, one for the real 
aficionados to drool over. If 
you thought Jet Set Willy 
was a piece of cake, then 
this could be right down your 
dungeon. 

Despite only the usual 
controls of up, down, left 
right, select and use, a lot of 
extra moves have been 
crammed in by combinations 
of the keys. Climbing, 
running, swimming, there is 
apparently no end to his 

adventure • Lee Paddon 

talents. 
The graphics are up to 

Wally standards, despite the 
fact that it was written by a 
Spanish company, rather 
than the Wally programmers. 
Another of Sir Fred's many 
talents is swinging on ropes. 
However, this is where the 
game rather falls down — or 
at least I did. 

You are meant to swing on 
the rope by pressing 
alternately left and right; I 
must have been defeated by 
keybounce or something, but 
all that kept happening is the 

intrepid knight would end up 
going spurs over helm. 

Just to cater to the mobs 
of computer games players 
conditioned to handing out 
mindless violence to all who 
get in their way, you get 
scoundrels and footpads to 
put to the sword. This rather 
goes against the grain of 
normal arcade adventures 
where the philosophy is to 
avoid things rather than kill 
them. 

Odious overtones apart, 
this game takes the arcade 
adventure to new heights. 

[Jure 7 
• Spectrum • Firebird • Shoot'-em 

A year after the battlestar 
Elite was launched, it has at 
last made contact with the 
universe of the Spectrum 
owner. Perhaps the most 
talked about computer game 
ever, has it lost anything in 
translation? 

The game has virtually 
been rewritten by Firebird's 
Torus team, and is a very 
impressive piece of 
programming. All the best 
features of the BBC game are 
there — very fast vector 
graphics, good instrument 
display and of course 
temendous depth. 

You start off as "Harmless" 
with a real bucket of a ship 
and 100Cr to your name. Your 
ambition is to attain the 
fabled combat status of 
"Elite" and line your pockets 
at the same time. The game 
starts slowly while you get 
the hang of the controls and 
make a paltry profit shuttling 
between safe planets, then 
the pace begins to quicken as 

up • £14.94 • Lee Paddon 
you fill you hold with highly 
profitable cargo, and equip 
your ship to allow you to go 
where no man has traded 
before. 

To attain the status of Elite 
you have to blow away some 
8,000 ships. To break up this 
somewhat monotonous 
process, you are called upon 
to perform a couple of 
missions for the Galactic 
Navy.-

What, of course, sets this 
game apart is the use of 
vector graphics and 
challenging combat 
sequences with, if you're 
unlucky, up to a dozen ships 
and general bits of debris 
floating around the place. The 
number of ships is a 
reflection of your legal and 
combat status, the type of 
planet and your cargo. 

Shooting peaceful traders 
and trading in narcotics are 
good ways to get rich quick, 
but the police take a dim 
view of it. Things can soon 

get sticky with half a dozen 
ships whittling down you 
energy as you twist and turn 
trying to escape. However, 
once you're equipped with a 
military laser — affectionately 
known as The Can Opener by 
pilots everywhere — life 
becomes a little easier, if it 
really gets nasty, it's time to 
hyperspace out, or perhaps 
try out the smart bomb. 

Although it's difficult at 
this early stage to tell 
whether Firebird have 
succeeded in bug eradication, 
there does seem to be a 
problem with the space 
stations which are sometimes 
placed too far away from the 
planet, and on one occasion 
in the middle of the planet. 

On the plus side, .your 
status is contantly displayed 
on all screens and the display 
is very fast, even when a lot 
is happening on the screen. 

Frankly a program no self-
respecting Spectrum owner 
can afford to be without. 
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SOFTWARE SHORTLIST 

ILLOW PATTERN 
GRAPHICS 
m m m 
SOUND 

m m m 
PLAYABIUTY 
m m m m 

VALUE FOR MONEY 
m m m m 

OVERALL RATING 

S C R E E N S 

• Willow pattern. An 
adventure on a plate 

• CBM-64 0 Firebird 0 Graphic adventure 0 £3.950 Toby Wolpe 

Everyone knows about the 
game-of-the-book, game-of-the-
film, game-of-the-teeshirt 
syndrome. But this must be 
the first game to be based on 
a blue-and-white tea service. 

All those fond of Chinese 
food will be pleased to know 
that if you manage to save 
Princess Koong-Shee you'll be 
chased out of the maze by 
her father, that well-known 
oriental dessert Li Chi. Let's 
try forgetting food for a 
minute — which is difficult 
given that Firebird is the first 
company to hand you an 
adventure on a plate. 

Apart from the setting, 
there's nothing terribly 
original about the Willow 
Pattern plot. You have to 
guide the hero, Chang, around 
a maze of suitably Far 
Eastern complexity. His aim is 
to gather items on route — 
the most important one is the 
key — which will help free 
the Princess. 

Although the game view 
and playing techniques 
resemble Sabre Wolf, there 
are none of those tiresome 
nasties which litter Ultimate 
games. In their place you'll 
find maze guardians at key 
points. These touchy warriors 
can only be passed if you 
have a sword to hurl at them. 

Some of these Chinese 
bouncers stand there 
impassively blocking your 
path, others fling swords 
which you can dodge, pick up 
and use to hack down their 
former owners with. 

An important tip is never to 
use words unnecessarily. If 
you do, you'll find it 
impossible to get past certain 
guards later on. It's not even 
worth collecting a sword until 

you're sure what to use it for. 
A nice touch is the way the 

tempo of the Chinese take-
away music picks up when 
you're holding a sword. 

Of course Willow Pattern 
wouldn't be Willow Pattern 
without those little wooden 
bridges. But if you try to 
cross one you find yourself in 
a different playing sequence 

that doesn't seem to match 
the rest of the game. As 
Chang hops across the 
stepping stones under the 
bridge a pack of giants try 
scooping him. 

The smooth graphics and 
tinkling music are very good 
given Willow Pattern's £4 
price tag. The maze is just 
right, too. 

ISjPEECH 
^ BBC 0 Supt 

7 
VALUE FOR MONEY 

m m m m 
OVERALL RATING 

Superior Software 01 
Speech without a speech 
chip. It's hard to think of a 
more entertaining utility than 
this one. You can easily insert 
the program's 7K of code on 
someone else's disc, write a 
short Basic loader, and ask 
them to boot it up. Lo! a 
spoken message. The surprise 
effect alone is worth the 
price; like seeing colour on a 
ZX-81 screen. 

Speech's speech may not 

Utility 0 £9.95 0 Simon Beesley 
always be intelligible if the 
words are not printed on the 
screen at the same time. But 
it is unusually easy to use. 
*SAY voices any English 
sentence, while 'PITCH sets 
the pitch. If you are willing to 
put a bit of effort into it you 
can improve the program's 
enunciation by using *SPEAK 
which directly accesses a set 
of 49 phonemes. One of the 
demo programs will even take 

a text file — from Wordwise, 
or View, for example — and 
painstakingly talk it through 
— if you can bear to listen to 
it. 

Although speech has been 
generated before on the 
CBM-64 and Spectrum, 
through the sound chip alone, 
this is the first time on the 
BBC. Elsewhere in this issue 
Speech's author, David 
Hoskins, explains how. 
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INDIANA JONES, J.R. 
& BRUCE LEE JOINED 
THE US. GOLD CLUB... 
...NOW YOU CAN TOO! 
You are aware only too well, the ability of 
U.S. Gold to bring to you the very best of 
American Software at British prices. 
Previously American Software, whilst 
recognised as being of brilliant concept 
and quality, has been prohibitive in cost 
compared to home produced packages. 

In April 1984 that situation became 
history! 

During 1985 U.S. Gold will be releasing 
titles from the following well known 
software houses: DataSoft/Synapse/Sega/ 
Midoprose/Cosmi/Access/Sydney/Sierra 
On Line/Advantage/Mindscape/American 
Eagle/S.S. I. /Big 5/Funsoft/Pengum/PD M -
ana thats only Sixteen excellent reasons 
to join the U.S. Gold Club. Here's some 
more: 

Membership to the U.S. Gold Club 
will guarantee you a regular newsletter 
featuring software reviews, advertising 
materialand future product information. 
There will be regular U.S. Gold Software 
offers and U.S. Gold merchandise offers. 
Be "In the Know' before your friends. 

Become a member 
of the U.K/s Premier 
Software Club 

Membership Fee-£9.99 + 75p p+p 
includes: 
• U.S. GOLD SWEATSHIRT 
• U.S. GOLD BADGE 
• POSTER 
• NEWSLETTER 

• U.S. GOLD MEMBERSHIP CARD 

W A R N I N G : 
Desire for U.S. Gold Software might 
seriously affect your bank balance!! 

To U.S. Gold Ltd.. Unit 10. Parkway Ind. Est. Heneage St.. Birmingham B7 4LY. 
I would like to become a member of the U.S. Gold Club. I OWN A 
COMMODORE 64/SPECTRUM/AMSTRAD/BBC/MSX/ATARI. pd«e * appropriate) 

I have enclosed a cheque/Postal Order for £9.99 + 75p (p+p) to U.S. GOLD CLUB 
* For my Membership Fee I will receive a Sweatshirt (26/28' G 30/32" • • w i 

S • M • L • ) . U.S. Gold Badge. U.S. Gold Poster, and"my first Newsletter. I will 
receive a regular Newsletter and special U.S. Gold offers exclusive to members. 

| Name ._.. _ 

Address 

I - - Post Code I 
I , I 



Pieces 
pril 1984. It began 
quietly, insidiously. 
Rumours about cheap 

software — "pocket-money 
games". The establishment 
scoffed. It couldn't be done — 
look at the overheads; paying 
distributors, duplicators, 
artwork and advertising costs — 
sometimes even the 
programmers wanted a cut. 
Anyway the product would be 
cheap and nasty and would 
blemish the noble escutcheon of 
the British games software 
industry — which apparently, 
was so altruistic it made Dr 
Barnado look like Richard 
Branson. 

"Companies that said 
Mastertronics were bad for the 
industry have gone. They're not 
around and we are," points out 
John Maxwell who selects the 
programs for the company 
stable. "Activision, Ocean, 
Melbourne House — those kind 
of companies are all far too 
professional, far too good to 
worry about the penetration of 
other people into the market 
place." 

Mastertronics is more than 
the sum of its parts. John 
Maxwell heads Artif icial 
Intelligence Products which 
deals with the raw programs, 
Colin Johnson is Dream 
Promotions which handles 
Mastertronics' artwork and 
promotions — and Master-
tronics itself is represented by 
Martin Alper, managing 
director responsible for the 
American side of the business 
and matters other than the UK 
sales, production and 
distribution handled by UK 
sales director Alan Sharham. 

Martin Alper, already 
comfortably ensconced in the 
video business, effectively 
founded Mastertronics when he 
bought a tape and data 
duplicating facility. " I asked the 
guy how much it cost to 
duplicate a tape — he said 
about 30p; then I asked him 
how much they sold the games 
for — about eight or nine 
pounds. I couldn't understand 

the massive difference, so I took 
a closer look." 

Savings in volume is the 
keynote of Mastertronics 
philosophy — to be profitable 
Colin Johnson says their games 
must outsell competitors at a 
ratio Of 4 to 1. "But, for 
example, in Boots we are selling 
at a ratio of about six or seven 
to one, so we are outperforming 
considerably." 

How did little acorns 
Mastertronics manage to grow 
into a mighty oak dominating a 
mammoth 18.47 per cent of the 
entertainment software market 
(according to Gallup)? " W e 
went over the heads of the 
distributors," says Martin 
Alper. Websters, Terry Blood, 
Centasoft — none of these 
firms would have touched the 
burgeoning company with a 
barge-pole. But Martin Alper 
had his own sales force: "We 
already had about 18 or 20 
salesmen; we just hired another 
12. Within 14 days of launch we 
hand the product in WH Smiths 
— then the distributors had to 
sit up and take notice. 

Shuttlcsoft is the firm's 
marketing arm responsible for 
getting all those cassettes into 
your local corner-shop. This is 
the basis for Mastertronics 
GmbH, Mastertronics SAS, 
Mastertronics PVBA and 

Mastertronics International Inc. 
All selling into Germany, Italy, 
Belgium and the United States. 

But is it quantity rather than 
quality? " A t the start we 
certainly went for bulk", agrees 
John Maxwell. "We wanted to 
build up a team of people we 
could rely on. We get about 200 
games sent in every month. We 
look at everything — if there's 
a spark of something we contact 
that person. A good machine-
code programmer is not your 
average run-of-the-mill person. 
They're very serious, thirsting 
after knowledge all the time. 

"We estimate that there are 
as few as 100 really top-class 
machine-code programmers in 
the country. We also believe in 
religious payment of royalities 
— a lot of our programmers 
were surprised when they got 
paid promptly, which in turn 
surprised us. We didn't realise 
how badly some quite big 
companies behaved." 

David Darling, who wrote 
one of Mastertronics all-time 
hits, Chiller, learnt to program 
with his brother Richard while 
living in the USA. Mastertronics 

believe in encouraging talent — 
hence David Darling's 
promotion to the new MAD 
range, priced at £2.99 as 
opposed to the standard £1.99 
range. But Chiller, successful 
though it is, had some problems 
— namely its Michael Jackson 
Thriller sound-alike soundtrack. 
Rocksoft, a company set up to 
protect royalties of musicians, 
took Mastertronics to court. " A 
very clever girl wrote down the 
music of both Chiller and 
Thriller, and proved that they 
were not identical. But the 
barrister said it would cost us 
£60,000 to prove we were in the 
right. It was cheaper for us to 
settle out of court", said John 
Maxwell. "Rocksoft is no 
longer functioning, I believe." 

But David Darling is, and his 
new program, The Last V-8 
with synthesised speech and 
super-smooth scrolling graphics 
adds a touch of Mad Max to the 
M A D (yes, it stands for 
Mastertronics Advanced 
Design) range. Set in 2008, just 
after a nuclear war you have to 
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Paul Bond meets Mastertronics: a 
threat to the establishment 

or a promise? 

Top left: Kane. Above: One 
Man and his Droid; Top 
Right: Big Mac. Below left: 
Colin Johnson, Alison 
Beasley and, below right: 
Spellbound. 

return lo base before disaster 
overwhelms you — see Software 
Shortlist for full review. Along 
with Sean "K iks tar t " 
Southern's Hero of the Golden 
Talisman, an all-action arcade 
advanture, and David "Finders 
Keepers" Jones, The Last V-8 
forms part of a three pronged 
assault on the quality end of the 
market. " I t also means we can 
pay the programmers a bit 
more", John Maxwell is keen to 
emphasise. 

How far up-market will 
Mastertronics go? They are very 
proud of their acquisition of 
Ski-Writer an extremely user-
friendly word-processing 
program developed by Ken 
Skier for Wang in the United 
States. Marketed over there for 
about S69 by Prentice-Hall, 
Mastertronics have acquired 
rights to Apple and 
CBM versions. It will be sold 
here for the CBM-64 at £13.95 
(Cassette) and £14.95 (disc). 

Part of the secret is to put all 
the help functions into the 
program itself, rather than a 
bulky accompanying manual — 
this cuts costs and provides a 
utility at considerably less cost 
than Commodore's home-
grown word processor — it 
might stop a lot of 64 owner 
trading their micro in for an 
Amstrad PCW. You can get the 
equivalent of 22,000 characters 
into the Editor before 
downloading. 

But fear not — Mastertronics 

will not desert their zap-pow 
roots. Recent releases for the 
CBM-64 include Kane and 
Zzzz, plus Specventure for the 
Spectrum and Big Mac for the 
C-16? According to a recent 
Gallup survey it's Britain's 
fourth biggest selling machine 
after the Spectrum, C-64 and 
Amstrad machines. " A n d 
there's not much software for 
it," says John Maxwell. Like 
everything the company have 
done from day one, this 
exemplifies the secret of 

Mastertronics' success. 
" W e were at a GOSH 

meeting the other day," said 
Colin Johnson. A man for a 
software house stood up and 
asked the W H Smith's 
representative why they had 
dropped his company's entire 
range. The rep replied that he 
had just explained that Smith's 
no longe carried BBC/Electron 
software — which was all this 
guy's company did." 

In other words, identify your 
market. "Yes — Mastertronics 
always assumed there was a 
market for high-playability 
impulse-purchase games with a 
short life-cycle. Even if kids 
bought one every two weeks, 
they would still take two months 
to spend the same amount of 
money that they would spend 
on a full-price game." # 
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li&wso 
If you thri l led to 
Paradroid, Hewson's 
new stunner, Uridium, 
will really knock your 
socks of f . Paul Bond 
reveals all. 

ust when you thought it 
was safe to go back into 
outer space, hard on the 
heels of Hewson's Para-

droid comes Uridium — 
another Andrew Braybrook 
masterpiece. With the same 
hard-edged three dimensional 
graphics that make your 64 look 
like an arcade machine and 
some brain-twisting sequences 
this game stands apart from the 
run-of-the-mill shoot'em-up. 

The pictures here show the 
program under development — 
you pilot a small spacefighter 
attacking a gigantic armed 
starship. You craft can spin, 
wheel and loop the loop — 
during all these manoeuvres its 
shadow is faithfully etched on 
the spacc leviathan beneath you 
by the harsh unscintillating light 
of the local star. 

Naturally you must incapaci-
tate the on-board defence 
systems of the ship — turrets, 
but also its own on-board 
defence squadron, scrambled 
from exterior launch-tracks on 
the outer hull — still under 
development at the time these 
pictures were taken. The 
attacking craft will have the 
same realistic movement as your 
own scoutship, but will attack 
in waves composed of up to six 
vehicles flying in formation, 
peeling of f one by one as they 
attempt to rupture the fragile 
shell that separates you from the 
airless depths of the cosmos. 

As in Paradroid, there will be 
more than one ship, Uridium 
being the name of the final craft 
that you must destroy. Andrew 
Braybrook is toying with the 
idea of a hyperspace transfer 
sequence that will echo the 
mind-control section in 
Paradroid, The program is 
scheduled for release before 
Easter but Hewson are cagey 
about making promises that 
they may not be able to meet. 
A lot of us are still waiting for 
Novagen's Mercenary at the 
time of going to press. 
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Micronet 800 
8 Herbal Hill, London EC1R 5EJ 

Telephone: 01-278 3143 

FREE Electronic Mail . . . International 
Telex . . . 10 National Chatlines (Interactive 
Bulletin Boards). . . 70,000 users across the 
U K . . . Teleshopping . . . Multi-User 
Interactive Strategy Games 

Instant computer news . . . Hardware and 
software reviews . . . Technical features . . 
Hints and tips 

FREE and discounted quality software to 
download direct to your micro-24 hours a 
day 

300,000 pages of information on the huge 
Prestel database 

for just 20p a day 
- r 

Name. 

Address. 

To: Micronet 800, 8 Herbal Hill, London EC1 
Please send me a brochure on Micronet 800 

.Telephone No_ 

Age_ . Micro_ 

YC JAM '86 
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There's life beyond games. Simon Beesley settles down to some serious software reviewing. 
^ v H popular misconception 

about home computers 
says that they are not 

P really suitable for running 
business software. If you are 
starting from scratch, people 
advise you to buy a 16-bit 
micro. This means buying an 
IBM PC or one of the legion of 
IBM comptibles. 

In point of fact, now is a very 
good time for 8-bit business 
software. Amsoft has started to 
release CP/M classics such as 
Supercalc at a fraction of the 
price they were selling at two 
years ago — £50 as compared to 
£200; while Computer Concepts 
has launched the first two of 
four integrated business pro-
grams for the BBC. Called 
Rom-link, this package will be 
the first serious application of 
the integrated software concept 
to home micros. 

To run business software a 
home computer needs to meet at 
least three requirements: it must 
have a decent keyboard, an 80-
column screen mode and, of 
course, an adequate range of 
software. These conditions rule 
out all but the CP/M based 
micros — Amstrad, Memotech, 
Tatung Einstein, and Enterprise 
— and the BBC. 

Software on Rom 
You can run CP/M software 

on the BBC by adding a second 
processor; but its main asset is 
the range of programs on Rom. 
Despite being limited to 16K, 
BBC Rom programs are often 
just as effective as their larger 
CP/M counterparts. This 
review looks at business 
software in general, and the 
BBC variety in particular. 

Leaving aside specialist 
programs such as accounting 
packages, business software 
falls into three categories: 
wordprocessors, spreadsheets, 
and databases. Business soft-
ware, however, is perhaps a 
misleading term. It suggests that 
you actually need to be involved 
in running a small business to 
make use of them. 

In fact, wordprocessing 
programs have a much wider 
appeal. The beauty of a word-
processor is that it allows 
anyone to produce a profes-
sional-looking document with-
out being a competent typist. 
Take the problem of typing a 
letter designed to impress, say, 

a bank manager or a prospec-
tive employer. Unless you are a 
trained secretary, to do it 
properly usually means an exer-
cise in frustration, resulting in 
a bin full of crumpted writing 
paper. 

With a wordprocessor even 
one-finger typists can produce 
Tipex-free letters remarkably 
quickly. Just as important, they 
can also lay them out correctly. 

On the BBC, Computer Con-
cepts' Wordwise and Acorn-
soft's View illustrate two 
different ways of entering text. 
View displays a document 
exactly as it will appear when 
printed out. If you want to enter 
text over more than 80 columns 
the screen can be scrolled 
sideways. 

By contrast, Wordwise only 
allows text to be entered in 40 
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Computer Concepts' spreadsheet 

column mode. To format a 
document you insert sequences 
of command characters. There 
is a preview mode which allows 
you to see how the text will look 
after formatting. However, 
laying out tables over a number 
of columns can be a fiddly 
business. 

What gives Wordwise a 
decisive edge over View is the 
inclusion of a programming 
language, similar to Basic, with 
70 commands. When you con-
sider that CBM-64 Basic has no 
more than 70 commands, you 
will realise what a powerful 
feature this is. Among other 
things, it allows you to instruct 
the computer to print out a 
document as many times as you 
want; or run a mail merge; or 

Ente r connand: 

Computer Concepts' Interchart solves the integration problem. 

of commands and options. 
For an idea of what a spread-

sheet does, take a look at the 
Spectrum version in this issue. 
Put simply, it provides a grid on 
which you can manipulate 
figures as easily as a wordpro-
cessor handles words. Each cell 
or box in the grid can hold 
either a figure, or a formula 
calculating a result from any 
other figures in the grid, or a 
label. 

For example, you could lay 
out a balance sheet with Costs 
down rows 1 to 8 in column A, 
and Sales down rows I to 5 in 

• column F. Working out the 
total profit or loss is just a 
matter of entering in a cell 
below, the formula, SUM(F1: 
F5) — SUM(A1:A8). If you 
now want to change a figure or 
insert a new item, you can do so 
almost immediately, and get a 
result almost immediately. 

Complex or simple? 
Obviously spreadsheets lend 

themselves to far more complex 
applications than this example. 
Yet the principle remains the 
same, even with elaborate finan-
cial models which relate hund-
reds of cells via complex for-
mulae: calculating a result, after 
you have rc-adjusted figures or 
changed a formula, takes no 
more than a few seconds. 

Again, you do not need to be 
involved in business, to find a 
spreadsheet program useful. 
Both Supercalc II and Inter-
Sheet are equally suitable for 
sophisticated financial planning 
or tightening up your household 

on Rom, Inter sheet. 

produce a page index. 
Both View and Wordwise can 

hold their own against larger 
CP/M programs such as Word-
star. And because they have 
been written specifically for the 
BBC they are much faster. To 
shift text on the screen CP/M 
programs have to work through 
a layer of operating system 
routines. This makes them 
noticeably slower in scrolling or 
reformatting a document. 

Speed is also a feature of 
Computer Concepts' new 
spreadsheet program for the 
BBC, Inter-Sheet. Not only is it 
much faster than Supercalc II 
on the Amstrad, it also outstrips 
most spreadsheets for 16-bit 
micros. Supercalc II, on the 
other hand, has a greater range 
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Get Serious 

Spreadsheet data presented in a bar chart. 

budget. 
It is less easy to make the 

same claims for database 
software. A database is simply 
a computerised filing system. 
Files are usually organised as a 
collection of records, which in 
turn break down into fields. 
Thus, a single record might hold 
a name, address and telephone 
number in separate fields. 

For many purposes a data-
base program is more trouble 
than it is worth. Why store your 
friends' telephone numbers on 
a computer when you can look 
them up more quickly in an 
address book? 

In the Your Computer office 
we still use old technology in the 
form of filing cabinets. The 
business of typing into a com-
puter files containing product 
and company information, con-
tributors* addresses, and so on, 
would be too time consuming. 

Where databases come into 
their own is in their ability to 
sort and select data. Recently we 
had to prepare a list of all the 
games titles currently available 
for home micros, for Your 
Computer's Top 100. Together 

with each game we wanted to 
give the machines it ran on, and 
the company name. And we 
wanted the list sorted into 
alphabetical order. At a rough 
estimate we thought the task 
would require a file of over 
100K; far larger, in fact, than 
the memory capacity of most 
home computers. 

Acornsoft 's ViewStore, 
which comes on a 16K Rom, 
was the database we chose. It is 
one of the few programs that 
gives you an almost unlimited 
file size — Starbase from GCC 
Ltd is another, for the BBC. 
This it does by treating the disc 
as "virtual memory", in other 
words as an extension to Ram. 
The maximum size of a file is 
nearly 2 megabytes. 

As a consequence the pro-
gram needs to be continually 
accessing the disc, and slows 
down considerably when you 
add a record to a large file. But 
by comparison with other home 
micro databases ViewStore is 
exceptionally powerful. Among 
other things, it provides 
extensive facilities for indexing 
data, reformating it, and select-
ing data to create new files or 

More business 
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Interchart. 
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Interchart's line graph option. 

to generate reports. Especially 
useful is its utility for printing 
labels from a mailing list. 

The major drawback to 
ViewStore is that it is not easy 
to use. It took us 15 minutes to 
discover how to print out our 
list; and another 15 minutes to 
prepare the file for printing. 
Part of the blame can be ascri-
bed to the manual, but, to be 
fair, the more sophisticated the 
program, the harder it is to 
master. A reviewer recently 
complained that it was months 
before he could find his way 
round Psion's integrated soft-
ware package, Xchange. 

For 16-bits only 
Psion's program only runs on 

16-bit micros, costs over £500, 
and calls for at least 256K Ram. 
Lotus' Symphony — a develop-
ment of the first best-selling 
integrated program, Lotus 123 
— needs 5I2K, and costs over 
£600. Naturally, these packages 
are far more extensive than 
anything you are likely to find 
on a home computer. 

The idea behind integrated 
software is that different 
programs can use the same 
data. To some extent you can 
do this anyway with programs 
like Wordwise and View, by 
spooling files so that characters 
arc stored as Ascii codes. In this 
way it is possible to edit Basic 
programs or exchange files 
between Wordwise and View. 
But it does not allow quite 
different types of software to 
share the same data. Typically, 
an integrated package includes 

a wordprocessor, spreadsheet, 
and database, each of which can 
work on the same files. 

Integration is also taken to 
mean having the various pro-
grams resident in the computer 
at the same time. Lack of 
memory is the main bar to 
including this last feature on a 
home computer. But this is just 
what Computer Concepts has 
done with its Rom-Link series. 

You can create a spreadsheet 
on Inter-Sheet, then switch in 
Inter-Chart — by typing 
• ICHART — and see your 
figures displayed on a bar chart 
with the labels beneath them. 
Inter-Chart is a chart and graph 
plotting program, so you can 
equally well display the 
spreadsheet file as a pie chart or 
a line graph. 

Impressive solution 
Computer Concepts' ingen-

ious and impressive solution to 
the integration problem takes 
advantage of the BBC's side-
ways Rom facility, whereby the 
machine can accommodate up 
to 16 Roms at the same time. 
The other Rom-Link programs 
will be Inter-Base, a database 
program with a built-in pro-
gramming language, and Inter-
Word, an 80 and 105 column 
wordprocessor. 

When Computer Concepts 
releases these two products early 
next year, you will be able to 
plug in — to a Rom extension 
board — a bank of Roms, all 
instantly available, and all 
perfectly integrated. 
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KNIGHT-CLUBBING 
Ian Ad am son, Richard Kennedy and Freda Trovato do some Sinclair research. 

ow and why did Sir Clive 
Sinclair come to acquire 
his current high-profile 
reputation as "inventor", 

"innovator", "visionary" and 
general balding boffin around 
town? What we have found has 
changcd our view of Clive in 
many ways. We've uncovered a 
consistent history as a sort of 
technological barrow-boy, a 
provider of technical toys he 
thinks the public should want. 
Sometimes they do — ZX-81 
and Spectrum — and sometimes 
they don't — C5 and Micro-
vision. 

The book we have just 
finished, uncle Clive — Soul of 
the Sinclair Machine — 
investigates the corporate career 
of Sir Clive Sinclair. This 
ranges further afield than the 
home computing area in which 
millions have come to know of 
"Uncle" Clive. 

From the start, back in 1962, 
Clive has combined minimum 
component cost and mail-order 
merchandising. Full-scale 
advertising campaigns bring the 
money flooding in from the 
punters to pay your bills before 
you've sent anything out. 

This practice of "forward 
financing" has stuck as a bit of 
a habit with our Ciivc, as many 
readers will know. Then as now 

some ads attracted complaints 
because of unjustified claims, 
and products were rushed into 
production quickly, with result-
ing design and quality-control 
problems. Demand exceeding 
supply became a familiar phrase 
used to justify delays. Sound 
familiar? 

Mostly the hobbyists didn't 
complain too much, just as the 
computer consumers and com-
puter press nowadays are far 
too willing to forgive and forget 
commercial and marketing 
tactics from Sinclair that 
demonstrate an unfortunate 
lack of professionalism and an 
indifference verging on con-
tempt for the consumers who 
provide the profits. 

Get rich quick 
Clive's computers, with the 

possible exception of the ZX-81 
— which did provide genuine 
cheap computer power if you 
could stop your Ram pack 
dumping the program and if it 
didn't give up through over-
heating — have hardly served 
the cause of computing, if this 
is understood as pressing pro-
cessing power into service to 
perform functional tasks. 

They have served to enrich 
Clive, and make him into a 
household name. They have 
also given us the computer 
games industry, for all the good 
that will do mankind, by pro-
viding the cheapest available 
means of playing poor imita-
tions of arcade games on a flick-
ering and colour-crawling TV 
screen, but not much else. 

Sir Clive poses with two 
of his most far-out 

brainchildren; in 
deep prayer before 

C-5 Juggernaut, 
and left, the QL 

monolith. 
Innovations or 

high-tech 
toys 

The avuncular Uncle Clive, 
posing as some sort of Ronald 
MacDonald of information 
technology, with his cheap 
keyboards, minimal compo-
nents, impotent speakers and 
quirky Basics has in fact served 
the cause of consumer elec-
tronics alone, which is the art of 
providing technological gim-
mickry at a low enough cost so 
you can grab the innovative toy 
and gadgeteer market. 

The success of the Spectrum 
is a creation of, and is still 
sustained by, the software 
rather than the minimal, but 
high profit-margin, hardware. 

Sinclair Research was set up 
as Clive's lifeboat from the 
sinking ship of his first 
company, Sinclair Radionics, 
when the NEB took over con-
trol. It produced the MK14, a 
microprocessor trainer kit using 
the National Semiconductor 
SC/MP or Scamp chip. It was, 
relatively speaking, a great 
success, and confirmed the 
computer market potential. 

Although the official history 
has it that Clive left Radionics 
and then started to work on the 
ZX-80, this obscures the truth 
of the matter. Since work had 
started in April on the Basic for 
the ZX-80, which implies a 
certain amount of hardware 
design, itSvas a lot more than 
a gleam in Clive's eye when he 
departed the doomed Radionics 
in August. 

Demon seed 
The ZX-80 wasn't much of a 
computer. Five years after its 
launch in February 1980, Sin-
clair cheerfully admits that the 
machine's specifications had 
more to do with marketing con-
siderations than application. 

At the end of the seventies, 
personal computers weighed in 
at around £300. Clive's aim with 
the ZX-80 was simply to bring 
out a machine for less than 
£100, whatever the effects of 
such a constraint on the ulti-
mate usefulness of the product. 

It's often argued that techni-
cal innovation (specifically 
Clive's) has always been at the 
heart of Sinclair's ability to 
successfully undercut the com-
petition. Although this is 
certainly true of the ZX-81 with 
Ferranti's revolutionary ULA a 
determining factor in the 

machine's low price, there was 
nothing remotely innovative 
about the ZX-80. 

For the purposes of this his-
tory, the machine is only 
important because it inadver-
tantly established the hard- and 
software foundations for the 
entire ZX range. The ZX-81 was 
a ZX-80 upgrade, the Spectrum 
was a ZX-81 with colour and 
the QL was . . . well, we'll 
worry about the QL later. 

In short, everything you've 
learned to dread about a Sin-
clair computing product has its 
roots in the ZX-80's design. For 
example, keyboard lay-
out. 

On the face of it, single 
keystroke Basic is a great idea 

for beginners. However, as an 
entire generation of ZX pro-
grammers will testify, the 
advantages of the system are 
insufficient compensation for 
the horror of the keyboard. 

Single keystroke Basic was 
the result of a marketing deci-
sion. Ciivc decided that few of 
his customers were likely to be 
typists, and that the ability to 
enter entire keywords with a 
single keystroke would be a 
valuable sales feature. The 
inspiration for such a system 
came from an old Wang 
machine at Radionics which 
used an obscure single-
keystroke dialect. 
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As far as the gritty world of 
'real" computing was concer-

ned, the ZX-80 was little more 
than a portentous gizmo. With 
its integer only mathpack, the 
infamous screen flicker, joke 



play and partially improved 
storage capacity, the ZX-81 was 
in every way a "real" computer 
for less than the price of its 
predecessor. 

A critical but hidden element 
in the rise and fall of Sinclair's 
ZX range is the software that 
Nine Tiles created for the 
ZX-80. Whatever the shortcom-
ings of the machine, it is gener-
ally recognised that John 
Grant's software for the ZX-80 
is a masterpiece of efficient and 
economic coding. Since this 
early work would become the 
foundation for the entire ZX 
range, its quality and objectives 
were crucial to future 
developments. 

Although obvious given a 
moment's thought, most people 
are unaware of the literaly linear 
evolution of the software for the 
ZX range. 

According to his technical 
staff, Clive seems to have very 
little interest or expertise in any 
aspect of software development. 
This goes some way towards 
explaining why he failed to 
realise that, although inspired, 
the ZX-80 software was simply 
an elegant solution to a very 
specific problem. 

Like the NewBrain, the 
ZX-80's Basic was loosely based 

on the ANSI Minimal dialect. 
Grant saw his brief to be the 
creation of as full an implemen-
tation as possible given the 
constraints of the hardware. 

In short, the design and 
structure of the ZX-80's soft-
ware were specifically tailored 
to a machine with very little 
memory. It was never con-
sidered that the resultant code 
would serve as the software 
foundations for an entire range 
of machines with wildly dif-
ferent memory capacities. 

Sinclair g r a f t 
Despite opposition from the 
programmers, when commis-
sioning software for the ZX-81 
and Spectrum, Clive insisted 
that existing code remain 
untouched, and any expansions 
effectively grafted on to the old 
software. This decision had little 
effect on the efficiency of the 
ZX-81, but would have serious 
consequences for the poor old 
Spectrum. 

While investigating ways of 
refining the ZX-80's hardware 
for the new machine, Clive hit 
upon an innovation in chip 
design that was to make him a 
fortune. Ferranti had announ-
ced a new kind of chip known 
as an Uncommitted Logic Array 
or ULA . 

The wonder of ULAs is that 

they enable limited customisa-
tion of an "off-the-peg" chip to 
suit a specific application, while 
avoiding the expense or delays 
of commissioning a full-blown 
custom chip. One of the prob-
lems with the ZX-80's hardware 
was its relatively high compo-
nent count. 

After speaking with Ferranti, 
Clive knew he could slam the 
contents of 17 ZX-80 chips onto 
a single ULA, thus reducing the 
new machine's chip count from 
21 to four. The manufacturing 
economies were astounding. 
Ferranti's innovation enabled 
Sinclair to market an improved 
machine at a lower price, and in 
the process establish a market 
lead to intimidate the most 
determined competition. 

The phenomenal success of 
the ZX-81 has been extensively 
chronicled over the years and 
hardly merits yet another re-
run. Suffice to say that by the 
end of 1982 more than 500,000 
units had been consumed by the 
technology-hungry masses of 
the world. The ZX-81 whisked 
Clive out of the world of the 
mail-order merchant and into 
the relative respectability of 
mainstream retailing. 

By January 1981, Sinclair had 
signed an exclusive retail 
agreement with W H Smith. 
Both parties made significant 

Sinclair Research and the future 
As far as the future goes Sinclair Research is still dependent upon 
the home/personal computer market. Plans for a Cellnet telephone 
and future computers will require income from the current 
products in the meantime. Sinclair Research has just revamped 
its image and corporate structure drastically, to make the company 
more attractive to the financial partners they need for the wafer-
scale project. They need computer sales to keep the action going 
in the meantime, however. The gospel according to Clive on new 
computers was given to us in an interview. 

The Spectrum 128, already out in Spain, will be released "in 
spring" next year, but since the QL has virtually abandoned all 
pretence of being a business machine, Sinclair will have a 
somewhat cluttered market for their own products, sub-£200. The 
Pandora portable, under development now, bears a remarkable 
resemblence in Clive's descriptions to the original ZX-83/QL 
concept — flat screen, portable, add-on modem, a "totally 
professional keyboard" (another membrane design, we presume), 
and since Clive said: "I can't telt you that", when we asked him 
if it used Microdrives, it presumably may well have 3in. discs. 
Whether the concept matches the machine will be a measure of 
whether Sinclair has got its act together. Oh, it will use the Z-80 
chip. What price progress? 

The only other potential computer is the Proteus, a 68000-based 
portable. Clive says "it's a hypothetical machine". 

fortunes out of the arrange-
ment, which continued to 
flourish until a disagreement 
following the lukewarm res-
ponse to the Spectrum. 

The Spectrum earned its place 
in history as the world's first 
low-cost colour micro. More 
than any other product it is 
responsible for Sinclair's inter-
national reputation, but in the 
cold light of 1986 the old war-
horse looks less than impres-
sive. 

The membrane keyboard is 
still there, it's raised rubber 
keypads — "like the touch of a 
deadman's hand" — only an 
inspiration to ZX-81 owners 
with limited ambition. These 
days the most impressive effect 
of the machine's additional 
features is that they make the 
keyboard even more awkward. 

Code overload 
Bestowed upon an expectant 

world in April 1982, the 
Spectrum's launch marked the 
end of an era for the ZX range. 
It was the last machine that used 
Nine Tiles for its software 
development. According to 
John Grant, coding structures-" 
originally designed for the 
ZX-80 finally collapsed beneath 
the demands of the Spectrum's 
massively expanded memory. 

Code which had been clever 
and efficient handling data for 
a IK system proved totally 
inadequate when applied to the 
processing requirements of a 
16K or 48K Spectrum. In 
particular the neat but quirky 
system for storing variables, 
which used the 80's limited 
memory to its own advantage, 
was proving a liability on the 
Spectrum. 

Nine Tiles recommended that 
the existing code be radically 
restructured for the Spectrum 
and Clive declined the sugges-
tion. Grant insists that a 
£15,000 rewrite would have 
massively improved the Spec-
trum's capabilities and in the 
process extended its market life. 

But it was not to be, and the 
result was an erratic, sluggish 
performance from the last of 
the ZX range. Ironically, the 
R&D of the most successful ZX 
product was plagued by tech-
nical disputes and financial 
disagreements. 



Most of the graft on the 
Spectrum's software was per-
formed by Steven Vickers at 
Nine Tiles, while Richard 
Altwasser at Research handled 
the hardware and acted as a 
buffer between the two com-
panies. When Altwasser and 
Vickers left their respective 
employers to design and market 
the Jupiter Ace, an already 
fraught development fell into 
disarray. 

Although, on the face of it, 
only the I/O software remained 
to be completed, a difficult task 
was made impossible by an 
absence of working peripheral 
prototypes coupled with daily 
changes of brief. 

In the end, the pressure of the 
launch deadline prompted Sin-
clair's decision to send out the 
first wave of Spectrums with 
unfinished Roms. The original 
QL or ZX-83 spec called for a 
Z-80 based portable machine, 
with the flat screen, Micro-
drives, built-in modem and 
bundled software. From this 
initial vision, progress was 
mainly downhill. 

Chip changes 
While problems with earlier 

machines can be laid at the door 
of Olive, those of the QL end up 
being assigned to Nigel Searle 
and his team, since Clive had 
little to do with it. 

Having got his funding for 
the C5 electric bidet project 
when 10 per cent of Sinclair was 
sold — remember when the 
company was worth £130 
million temporarily — Clive 
promptly moved out of Willis 
Road and Searle took over his 
office. However the initial 
vision was Clive's, and certain 
other decisions, like the chip. 

The chip was changed to the 
68008 in late '82, more for 
reasons of marketing than any 
benefits it offered. Apart from 
its capability to perform 32-bit 
arithmetic directly, and a larger 
memory addressing capability, 
this poor relation of the 68000 
family has little going for it in 
computing terms. The restric-
tion of the eight-bit address bus 
slows the whole thing down, 
and a Z-80 could run faster. 

The cost differential now 
between the 16-bit 68000 and 
the 68008 is down to a few 
dollars. When Sinclair chose a 

new hip chip, more to create the 
capacity to claim innovation 
and a "32-bit chip" in the ads 
than to improve their machine, 
the price differential was a lot 
more, 68000s being five times 
the price of 68008s. 

Never one to spend a penny 
more on components than he 
has to (the QL hasn't got an 
On/Off switch either), Clive 
took the 68008, despite being 
told by Motorola at the time 
that they could now plastic 
package the 68000 — it was 
originally ceramic-packaged 
and hence pricey — and the 
price would drop. 

Effectively, this decision has 
lumbered the QL with an illu-
sorily advanced chip which 
renders it uncompetitive with 
Macintosh's 520STs and the 
like. Even if Digital Research 
can port the GEM system across 
to the QL, who's going to want 
it if it runs at half its original, 
itself boringly sedate, speed? 

Monitor dropped 
With the flat screen aborted, 

they went the monitor route. 
The idea of having a Sinclair 
monitor to go with the machine 
was dropped because they 
thought you couldn't sell a 
machine complete with a moni-
tor — a fact Amstrad haven't 
noticed yet? Hedging their bets 
for the home market, a bodged 
TV outlet was added. 

Portability also vanished, 
since the Dram chips would eat 
up too much power, even if the 
Microdrives would work quite 
happily on fairly small power 
requirements. With a flat screen 
they might have still tried it, but 
certainly not with a conven-
tional TV tube. 

Loss of portability also meant 
there were no good arguments 
for using the slow Microdrives, 
since they are not significantly 
cheaper to produce than 3.5in. 
disc systems are to buy. How-
ever the mindset at Sinclair says 
they have to be used, since they 

Above: inside the Spectrum. 
Below: Clive and the QL. 

are part of the "innovation". 
It's the same thinking that 

gave us the QL keyboard, in-
appropriate for a "business" 
machine, despite the fact that a 
proper keyboard would cost less 
than a pound or more. Indeed, 
Sinclair had samples of such 
keyboards produced, but chose 
to do it nis way. 

The modem chip never got 
designed past the notional stage, 
let alone offered for BT appro-
val, because of the other hard-
ware problems in what was des-
cribed to us as the "disorgan-
ised shambles" of QL design. 

Meanwhile another machine, 
the SuperSpectrum, was started. 
With similar hardware to that of 
the QL, it was to be a I28K, 
60008-based machine with 
Interface I and II built in — 
when they got them working — 
and aimed at the Spectrum 
market. 

It was also to have a new 
Basic, which Jan Jones was 
recruited to write. When the QL 
development program went 
wrong, and the QL spec came 

resemble the SuperSpectrum as 
features were cut out, they 
dropped it. 

The other machine that came 
along in '83 was the "low-cost 
colour computer" or LC-3, 
developed in response to the 
threat of a product from the 
East that would undermine the 
Spectrum's market. Produced 
in a very short time, it existed 
as a TTL prototype, complete 
with an OS and demo software. 

It used a Z-80 and memory 
management, and was designed 
for Rom software, with data on 
battery-backed Cmos Ram 
packs. Apart from the initial 
cost advantages — it was to cost 
less than £50 — it had two 
advantages over the QL in the 
autumn of '83. 

First, it could run full over-
lapping windows, and secondly, 
there was a full prototype. It 
was never developed further, 
presumably because profit 
margins didn't look as good as 
those of the QL. So much for 
cheap computing power! 

Although QLs now work, it 
took up to DI2 (the twelfth 
revision of the board) and a year 
to do so. There are still 
hangovers from a flawed design 
process, however. 

Sinclair launched the QL 
without a working prototype. 
Despite a note of realism struck 
in the first draft of the press 
release, promising machines by 
"end-April", it went out as 
"end-February" because the 
ads said 28 days delivery, so the 
press release couldn't say any 
different". Decent, legal and 
honest? 

The bugs in SuperBasic and 
the kludge deserve a mention. 
Up to a month before the 
launch, the QL was to have no 
Basic — it was supposed to be 
a business machine, remember 
— but then it was decided to use 
SuperBasic. Trouble was, SB 
was 22K in unfinished form, 
and another 4K of code was 
added to SuperBasic a month 
after the launch. 

The OS, originally contracted 
to GST, had been produced for 
2*16K Rom sockets. Tony 
Tebby's QDOS had been pro-
duced as a back-up, and would 
fit along with SuperBasic into a 
total of 48K. Hence the in-
famous kludge, pending 32K 
Roms. 



SERVICE LINK 
WE EXPORT WORLDWIDE 

Unit 16, Dinsdale Road, Croft Industrial Estate, Bromborough, Merseysidc. 
Tel: 051-334-9473. Or contact us for your requirements on Prestel. 

Contact Chris on M8X 516 451 312 or 244 311 580. 

COMPUTERS 
Acorn Electron..^ 
Acorn BBC BDE 32K 
Acorn BBC B + 64K with 0FS.._ 
Acorn BBC B+128K with DFS 
Commodore 64 compendium pack.. 
CONTAINS: Commodore 64 computer 

Commodore 1531 data recorder 
Commodore Music Maker 
Adrian Mole adventure game 
Adrian Mole book 
My very very very first programme tape 
Designers Pencil art drawing programme 

Commodore CI28 computer. 
Commodore C128 OFFER PACK 1 
CONTAINS: Commodore CI28 computer 

Commodore 1531 data recorder 
Competition Pro Joystick 
Two Tape games titles (value £9.95 each) 

GET FREE!!! 
International Soccer cartridge 
Programmers reference guide 
Commodore C16 compute 

Commodore CI 28 OFFER PACK 2 
CONTAINS: Commodore C128 computer 

Commodore 1570 disc drive 
Ten double sided double density discs 

GET FREE!!! 
Two disc games titles (value £14.95 each) 
Competition Pro Joystick 
International Soccer cartridge 
Programmers reference guide 

Amstrad CPC 6128 computer 128K with colour monitor 
built in disc drive 

Amstrad CPC 464 computer 64K with colour monitor, 
built in cassette drive— 

Amstrad CPC 6128 computer 128K with green monito 
built in disc drive — 

Amstrad CPC 464 computer 64K with green monitor, 
built in cassette drive i 

Amstrad PCW 8256 word processor 
CONTAINS: green screen monitor 

keyboard. 
disc drive 
dot matrix printer (NLQ). 

Apricot F1 computer 36 bit machine. 

Pace PSD 1 
Pace PSD 2 
Pace PSD 3 
Pace POD 1 
Pace PDD 2 
Pace POO 3 
Commodore 1541 
Commodore 1570 
Commodore 1571 
Acorn "Plus 3 Disc 

DISC DRIVES 
100K single sided 40 track 
200K double sided 40 track 
400K double sided 40/80 track 
200K 
400K 
800K 

dual single sided 40 track 
dual double sided 40 track 
dual double sided 40/80 track 

single drive 
single drive (for C128)._ 
double sided (for C128). 
drive with interface 370K. 

PRINTERS 
Canon PW 1080A (160 cps) (NLQ) 
Epson LX 80 (100 cps) (NLQ). 
Juki 2200 TypewriterJPrinter (Oaisywheel) 
Juki 6000 Daisy wheel printer 

£ 69.53 
£347.79 
£408.66 
£440.87 
£173.87 

£234.74 
£304.21 

... £434.74 

£347.79 

£260.83 

£260.83 

£173.87 

£402.09 
£895.00 

£ 86.00 
£ 91.00 
£ 99.00 
£165.00 
£169.00 
£182.00 
£139.09 
£173.87 
£234.74 
£199.96 

£278.22 
£252.14 
£299.09 
£199.96 

All prices add 15% VAT. P&P Securicor Delivery 
£6.00 printers £4.00 computers £2.00 all else 

WE STOCK A FULL RANGE OF ACCESSORIES, PRINTER INTERFACES, 
JOYSTICKS, DATA RECORDERS, MODEMS, MUCH MUCH MORE. 

PLEASE PHONE OR WRITE FOR ANY DETAILS 

Reach the 
top with . 

E d u c a t i o n a l S o f t w a r e 

Amstrad (disc/tape) Electron 
BBC (tape/40 or 80 track disc) 
Spectrum Commodore 64 
{Apple. VIC. 2X81. NEC PC8201A) 

COMPLETE SELF-TUITION GCE COURSES 
(Each 24 programs, £24) 
(£5 off total for 2. £10 off total for 3) 

MICRO MATHS (NEW) Course 
taking beginners to O-Level. 24 
programs on 59 topics with 2 
books. 
MICRO ENGLISH (BBC, Electron). 
Course taking beginners to English 
Language O-Level. Incorporates 
real speech, no extras required. 2 
discs/tapes 
MEGA MATHS (BBC, Electron). A-
Level course for mature beginners, 
A-Level Students or Micro Maths 
users. Covers 105 topics on 2 
discs/tapes + 2 books. 

Send coupon, or phone orders or requests for free 
colour catalogue to: 

LCL, (Dept. Y), 26 Avondale Ave., Staines, Middx. 
Telephone: 0784 58771 (10am - 10pm) 

Name 
Address 

- i - i - i 

Title 
Computer..... Disc/tape. 

RSD Connections Ltd 
MONITOR LEADS RIBBON CABLE Ipfiot Hi SPECTRUM EX " iEADS 

BSC to M a i M K (2 20 
TV to Compute* t t . M 
O m » » S t i w i <295 
BBC (o F*el.ty etc COS 
Ol to r .Oal.tr etc (4 95 Co™>o<s«« 10 FkKMt eic £4 95 
ptwno to Phono £125 
BBC to Fe-ouvsn <2.60 
IX to I k i w t K £2.50 
QC to mono mCmlot £1.50 
BBC to SonT.Ke»a r5 95 
BNC to BNC C2.95 
Conv^otJorf to Fitgut4fi £2-50 
BSC to hMaen. £2 SO 
Sanv to F4eMy etc f6 M 
US* to Ferguson C2.SO 
01 to Fc«uson C2.90 

I DC A M P H E N O l 
way P'»3 f 4 95 

36 oJuO faotdw C4.96 
DISK DR IVE L E A D S 

CKj*J d.'U ti'r.t powc ( * M 
Dual d.iv d#r*« s«ad 1m £10.25 
Stgi* ertv* 

pOwC '+*<} C2.7S 
Srtgl* Aik dc«v» hwd 1m £7 25 
O.vV dr.v* fiW M £7 25 Amir*d 2nddnw« IdW (4 99 

C A S S E T T E L E A D S 

G»ev fia.f&ow 9 »»r CO. 13 CO 24 lÔwar CO 15 £0 28 14-war CO. IB <0.32 15 way £0 20 £0.36 Ifrwiy CO. 22 (0 40 20-way CO 30 <0.50 24 war C0.36 CO.60 25 way to 40 CO 65 
26 war CO 45 £0.70 34 war C0.60 CO 80 37 way £0 65 c o . » 50-way CO 70 CO.90 SOwar £0.95 Cl 25 
60 war <1.10 C1.40 64-way <1.26 Cl SO 

E D G E C O N N E C T O R S 

6 tittrtbOnl titta 
M to F £10 50 

6 t to JM t C14.7S 
12 Inch en«i»>on cable 
M 10 t CIO 75 

IDC SHROUDED HEADERS 
WITH EJECTING 
LOCKING ARfc'S 

C1.8S 
£2 10 

2 I 23 way tzxs i l 
2 K 2S wlv iSpeCtfuml 

DOUftLC £10(0 PlUG BOARD 
2X-81 11.25 
Soec'jvn ! 8 - a . C1.SO 

ADDITIONAL IOC 
S6wer C»'d Edge lo> 

t n « i w » Leed 

D C O N N E C T O R S 

10-way 
14 war 

KXwar 
34 way 40 Tf 
50 -war 60 wey 

Slia-Ott tO BS 
Cl 00 
( I 25 
(1 40 
Cl.70 
£2 00 
£2 15 
£2 JO 
£2.45 

R>gM engge 
£0.90 
CI. 20 
(1 45 
Cl SO ct « 
£2.30 
£2.45 
£2.65 
(2«S 

S B C M O N I T O R S T A N D 

B8C ts catiatta C2 25 
D'«9«n to cnMt t t £2 20 

IP cattelta £1.26 
BSC lo Aco<n ca»Mt« £2.25 
Amettad to c t t w i u C2.20 

P R I N T E R L E A D S 

ALL 1 MCTRt LOtGTH 
BBC CB.1S 
BSC aer-al CB.9S 
AMSTRAO CIO 75 
MCMOTCCH C12.76 
EINSTtIN C12.7S 
ISM X. £15.75 
JpfCTKUU «it«face one 

•a HS 232 £» 75 
AT AH: C15.25 
MS* £13.95 
APRICOT CIS TO 
DRAGON £9 95 
OL CIO 75 

AMY COMBINATION OR 
ICNOTH OF I.CAD1 ! 
MAOC TO ORMft 1 

SMf Bucket 
9~ay 15-* >y 

37 way 
HOOOS £0.95 

TELEPHONE C O N N S 
Surface maatet 

jack lockel 
Surface a*in uxk* i 
Ouat outlet i d w w 
le>e tack co<a 3 ™ 
4 u r , caSne pa. metre 

£3 15 
£2 50 
£4.25 
( I 85 
£0 15 
£0.48 

C O N N E C T O R S ( D C 

10 war 14-wav tS-way 20 war 26 war 
14 W»y 40 way 50 war 50 war 

Cvd 
Ease 
ci.20 
C i eo 
CI.90 
£2.40 
C3 10 
£3 40 
£3 85 
C4BO 

Tram 
PCO 
10 95 

£ 1 20 
C1.35 
£ I .CO 
Cl.95 
C2 00 
C2.26 £2 60 

2 Row Socket 
£080 £0 90 
C1.00 
£1.20 C1.45 C >.60 Cl 85 
£2 00 £2.25 

_ 4-WAY 
4-way lop qvat.ty MAINS 
mam 11 a 1 ~ rj tockett Svpp><t 
weed WD wth c-v; ttfrtfy lot 
yie Can be acrewed to Itooi :- wal 
,1 too led Veiy uteiut tot i f lv^g 
wo a i ine n u ^ t lead* Itom your 
pa'«pneta'i. AHorva tt-e wnolfl 
ayilam to be iy.*ch*4 or ofle 
C&jj ONLY £9 SO 

S P E C T R U M D R I V E S 
RS232 WAFA lead I m <10.50 Cenl-onca WAFA lead lmCIO.SO Hktre Curt lead 12 CB.00 

I DC D C O N N E C T O R S 

9-way IŜ aav 26 war 3? »lr 

Male 
£2 70 
£3 20 CJ to 
Ci 90 

Female 
£3 20 
13 tO 
14.45 
£6 80 

TRADE ENQUIRIES WELCOME 
75p P&P IN U K. Access & Visa accepted. Add 15% VAT to all orders 

Cheques made payable to 
— RSD Connections Ltd, Dept YC1 -

• C S J ^ PO Box 1, Ware, Herts. f ijfiL i 
Tel: 0 9 2 0 5285 
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GRUMPY GUHPHREY' 

Available soon Amstrad 

Ageing, losing his sight and panic stricken with overwork can Grumpy Gumphrey, the geriatric store 
detective, hold down his position in this department store fantasia. A kind assistant is needed to help 

round-up the thieves, cage the gorilla and tidy the warehouse. Would you f i t the bill? 

AVAILABLE FROM ALL GOOD SOFTWARE STOCKISTS 
Gremlin Graphics Software Ltd., Alpha House,10 Carver Street. Sheffield S1 4FS. Tel: (0742) 7 5 3 4 2 3 ^ 



5. Cartwright 
with a fast• 
moving arcade-type 
game for the Amstrad 

nd Zone is a machine 
code arcade-type game 
for Amstrad computers. 
At the start of each round 

your arrow head craft appears 
in the middle of the grid. 
Pressing one of the direction 
keys starts the craft moving in 
the chosen direction until you 
hit the perimeter of the grid, 
you change direction or get 
zapped! 

Steer c ra f t over spores. 
Points are scored for steering 

your craft over the pattern of 

UDG's. Oops! Sorry; dormant 
nasty space spores! While 
avoiding the deadly plasma 
bolts of the patrolling 
guardians. When all the spores 
are collected you will enter a 
new grid with a different 
pattern. There are 10 different 
grids to attempt. Playing keys 
are shown at the beginning of 
each game. 

To enter the program type in 
the Basic loader. Then save it in 
case of mistakes. Run the 
program and if the Ready 
appears type New. Don't worry, 
the code is still in memory. 

Enter as line I: 
1 MEMORY 34999:LOAD 
"EZcode": CALL 35000 
Then as a direct command: 
SAVE "ENDZONE": SAVE 
"EZCODE",B,35000,4875. 

Program with auto run 
This will save the program to 

auto run. To load the game type 
RUN "ENDZONE" or RUN"" 
(CTRL and small Enter keys). 

If you cannot be bothered to 
type in the program I will supply 
the game on cassette for £2.00. 
Send to S. Caitwright, 21 Maelog 
Place, Gabalfa, Cardiff. 

1 REM » « . » . « » » • AHS7RAD END ZONE COPY 
ftlCKT 1985 S.CARTHRICHT » « » » • « » » » * 2 

10 MEMORY 34999:FOR N=35000 TO 39875: 
READ D*: POKE N.VA l.< i •D»>:1EXT N 

20 REM TO SAVE THE PROGRAM OHCE THE 
21 ' DATA HAS BEEN POKED TYPE SEW 
22 ' THEN ENTER THEN TYPE — 
23 ' 1 MEMORY 34999:LOAD - 1 EZCODE" 

CALL 35000 
i * • THEN ENTER.THEN TYPE 
25 ' SAVE EXDZCNE' :SAVE "EZCODE' . 

B.35000.4675 
100 DATA 11,20.0 .21.10.A4.CD.AB.BB 
110 DATA 6 , I6 .3E .A5 .21 .DB .88 .C5 ,E5 .FS 

DATA C D , A 8 . B B . F l , 3 C . E l , 1 1 . 8 . 0 , 1 9 
DATA C1.10 .F0 .C3 .8B.89 .18 ,18 .3C.3C 
DATA 7E.7E.E7.C3,C3.E7.7E,7E.3C.3C 
DATA i e . l 6 . 3 . F . 3 E , F C . F C . 3 £ , F . 3 
DATA C0.F0 .7C.3F .3F .7C.F0 .C0 .C3 .81 
DATA 24 .16 .18 ,24 .81 .C3 ,0 .0 .0 . 18 
DATA 18 .0 .0 . 0 . 0 . 18 .24 .42 .42 .24 
DATA 18 ,0 .30 ,42 ,81 .81 ,81 .81 .42 .3C 
DATA 3C.18,A5,C3,C3.A5.18.3C.FF.C3 
DATA AS .99 .99 .A5 .C3 .FF .18 .66 ,42 .99 
DATA 99 .42 .66 ,18 .E3 .A1 .27 .18 .18 .E4 
DATA 85.C7.7E.6D.DB.FF.FF.DB,8D,7E 
DATA 18,3C.66.C3.C3.66.3C.38,5A,99 
DATA 24.C3.C3.24,99 ,5A.83,CE,58.64 
DATA 26 ,1A .E3 .C1 .24 ,5A .81 .42 .42 ,81 
DATA 5 A . 2 4 . 0 . 0 . 0 . 0 . 1 . 3 , 6 , C 
DATA C . 6 . 3 . 1 . 0 . 0 . 0 . 0 . 3 0 . 6 0 
DATA C 0 . 8 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 
DATA 80, C0,60, 30, 24 , 5A,89,46,62,91 
DATA SA ,24 ,21 .0 .0 . 22 .65 .95 .21 ,0 
DATA 0 .22 .5D .95 .3E .5 .32 .67 .95 .3E 
DATA 1 .32 .96 .95 .3E .1 ,21 .7A .94 ,CD 
DATA BC.8C,3£.2 .21.87.94,CD.BC,BC 
DATA 3E.3 .21.94.94.CD.BC.BC.3E.4 
DATA 21.A1.94.CD.BC.BC.3E.3 .21,A5 
DATA 94.CD,BF,BC.CD,DF,69,CD,37,92 
DATA CD.OF,89 .3A,67 .95 ,FE,0 .28 ,B8 
DATA CD,DF,89,03.E .8A.3E,1 .CD.E 
DATA BC.3E .0 .1 ,0 ,0 ,CD,32 .BC.3E 
DATA 1 .6 .6 .E .6 .CD .32 .BC .3E .2 
DATA 6 . 0 . E . 0 , C D , 3 2 , B C , 1 . 0 , 0 
DATA CD, 36. BC, 3E. 3 .6 . 1A, E, 1A. CD 
DATA 32 ,BC.C9 .3E .1 .32 .6F .95 .32 .77 
DATA 95 .32 .4C .99 .3E .12 .32 .6E .9S .32 
DATA 76 .95 ,3E .5 .32 .71 .95 .32 .79 .95 
DATA 3E .1 ,32 ,70 .95 .32 ,78 .95 .3E .28 
DATA 32 .73 ,95 .32 .7B .95 .3E .5 .32 .72 
DATA 95 .32 .7A .95 .3E .22 .32 ,75 .95 ,32 
DATA 7D.95 .3E .18 .32 .74 .95 .32 .7C .95 
DATA 3E.AA.32 .7E.95 .3E.A8 .32 .83 .95 
DATA AF .32 .64 .95 .32 .85 .95 .32 .92 .95 
DATA 32 .93 .95 .32 .94 .95 .32 .95 .95 ,3E 
DATA D .32 .36 .95 .32 ,88 .95 .3E .15 .32 
DATA 87 .95 ,32 .89 .95 .3E .2 .CD,90 .BB 
DATA 26 ,2 .2E.2 ,E5 ,CD,75 ,B8,3E,9F 
DATA CD.5D.3B.E1.24 .3£ .28 .BC,20.F0 
DATA 26 .2 .2C.3E,18 .BD,20 .E6 ,3E.1 
DATA CD.90 .BB.6 ,14 ,C5 .2E.1 .60 ,CD 
DATA 75.BB.3E.8F.CD.5D.BB.C1.C5.2E 
DATA 18-60.CD,75.BB.3E,8F,CD,5D.BB 
DATA CI ,C5 ,2E ,16 ,3E ,29 .90 ,67 .CD,75 
DATA BB.3E.8F.CD,5D.BB.C1,C5.2£,1 
DATA 3E.29.90,67,CD.75,BB,3E,8F,CO 
DATA 5D,BB,C1 ,10 ,C4 ,6 ,C .C5 ,26 .1 
DATA 3E,D.90.6F.CD.75.BB.3E.6F.CD 
DATA 50,BB.C1,C5.26 ,28 .3E.D,90 .6F 
DATA CD.75,BB.3E.8F,CD,5D,BB,C1,C5 
DATA 26 ,1 ,3E,C ,S0 ,6F ,CD,75 .BB,3E 
DATA 6F,CD,5D,BB,C1,C5.26,28,3E.C 
DATA 80.6F,CD.75.83.3E.8F,CD,5D,B8 
DATA C l . i 0 .BE ,16 .1A .D5 .3E .2 . 42 .4A 
DATA CD ,32 ,BC .6 .A .CD ,F .92 ,D l .15 
DATA 3E.1 .BA.20.EC.3E.3 .CD.90.BB 
DATA 26 .> .2E ,19 .CD,75 .BB.21 .B2 .94 
DATA 6 .S .CD,3C.9B.2A.5D.95,CD.59 
DATA 9B,26.11 ,2E.19.CD.75.BB.21,B8 

120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
4 30 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
5 7 0 
560 
590 
600 610 
620 
630 
640 
650 
660 
670 
6 8 0 
690 
700 
710 
720 
730 
740 
750 
760 
770 

780 DATA 94 .6 ,3 .CD,3C,9B,2A.65 ,95 ,CD 
790 DATA 59 .96 ,26 . IE ,2E ,19 .CD,75 ,BB .6 
800 DATA 6 .21 .68 .95 .CD.3C.9B .3A ,67 ,95 
810 DATA 47,C5.3E,A5.CD,5D,BB,C1,10.F7 
820 DATA 3E.1,CD,9F.BB.CD,F7,92.CD.6C 
830 DATA 94,3E.1 ,CD.90,B8.2A,76,95.CD 
840 DATA 75,B8,3£.8F.CD.5D.BB.3E,3,CD 
850 DATA 90 .B3 .2A.6E.95 .22 .76 .95 .CD.7S 
860 DATA BB.3A.7E.95.CD.SD.BS.3E. l .CD 
870 DATA 90, B8. 2A. 78.95.CD. 75, BB, 3E , 8F 
883 DATA CD.5D.BB.3E.3.CD,90,BB.2A.70 
890 DATA 95 .22 ,78 ,95 .CD,75 .BB.3A.7E.95 
900 DATA CD.5D.BB.3E.1,CD.90.BB.2A.7A 
910 DATA 95,CD.75.BB.3E.8F.CD.50,5B,3E 
920 DATA 3 ,CD,90 ,BB.2A,72 .95 ,22 ,7A,95 
930 DATA CD,75,BB,3A,7E,95.CD.5D.BB.3E 
940 DATA 1 .CD . 90. BB.2A. 7C ,95 .CD.75 .BB 
950 DATA 3E.8F.CD.5D.BB.3E.3.CD.90.6B 
960 DATA 2A.74.95.22.7C.95.CD.75.BB.3A 
970 DATA 7E.95.CD.5D.BB.3A.7E.95.3C.FE 
980 DATA AO,20 .2 .3E.AA.32 ,7E,95 .3E.2C 
990 DATA CD.1E.8B.28.13.CD.B6.BC.2E.1 
1000 DATA CD.46.96.CD. IB .SB.38,FB.CD.18 
1010 DATA BB,CD.B9,BC.CD,1F.9B,11.77.EC 
1020 DATA A7 .ED ,52 ,38 ,7 ,3E ,1 ,32 .7F .95 
1030 DATA 16 .10 .CD, IF ,9B.11 .66 ,13 .A7 .FD 
1040 DATA 52 .30 .5 .3E .FF .32 .7F .95 .3A .7F 
1050 DATA 95 .2A .6E .95 .8S .FE .1 .28 .7 .FE 
1.060 DATA 18.26. 3. 32.6E. 95. CD. IF. 9B, 11 
1070 DATA 77 .EC.A7 .ED.52 .38 .7 ,3E .1 .32 
1030 DATA 8 0 . 9 5 . 1 8 . 1 0 . C D , I F . 9 B . U . 8 8 . 1 3 
1090 DATA A7 ,ED,52 ,30 ,5 .3E .FF .32 .80 ,95 
1100 DATA 3A ,80 .95 ,2A ,70 ,95 ,84 ,FE ,1 .28 
1110 DATA 7 ,FE ,28 .2a ,3 ,32 .71 .95 .CD . IF 
1120 DATA 9B,11.77.EC.A7.ED.52.38.7 .3E 
1130 DATA 1 ,32 ,61 ,95 .18 ,10 ,CD.1F .9B .11 
1140 DATA 88 ,13 .A7 .ED,52 .30 .5 ,3E .FF .32 
1150 DATA 61 ,95 ,3A .81 .95 ,2A .72 .95 ,85 .FE 
1160 DATA 1 .28 .7 .FE .18 .26 .3 .32 .72 .95 
1170 DATA CD. IF .9B .11 .77 .EC.A7 ,ED.52 ,38 
1180 DATA 7 .3E .1 .32 .82 .95 .18 .10 .CD . IF 
1190 DATA 96 .11 .88 .13 .A7 ,ED,52 .30 .5 ,3E 
1200 DATA FF ,32 ,82 ,95 ,3A ,82 .95 ,2A ,74 .95 
1210 DATA 84 .FE .1 .26 ,7 .FE ,28 .28 ,3 .32 
1220 DATA 75 .95 ,2A.66 .95 .CD.75 .BB.3E.2 
1230 DATA CD.90.BB.AF,CD,9F.B3.3E.9F.CD 
1240 DATA 5D.BB.3E.1 .CD.9F.BB.2A.86.95 
1250 DATA 22.68.95.CD.75.BB.3E.3 ,CD,90 
1260 DATA BB,3A,83,95,CD,5D,BB.3A,92,95 
1270 DATA FE.1 ,20 .3D.2A.8A.95 ,E5 .11 ,CB 
1280 DATA 94 .ED.53 .5B .95 .CD.18 .92 .E l ,44 
1290 DATA 4D.CD.8A.90.3A.4C.99.F£,0 .CA 
1300 DATA D2.89 .24 .22 ,6A.95 .3E.28 .BC,26 
1310 DATA 14.CD,16,92,ED.46.8A.95.CD,8A 
1320 DATA 90 .3A.4C.99 .FE.0 .CA.D2.89 ,16 
1330 DATA 4 ,AF ,32 .92 .95 .3A ,93 ,95 ,FE ,1 
1340 DATA 20.3D.2A.8C.95.E5,11.BB.94,ED 
1350 DATA 53 .56 ,95 .CO.18 ,92 ,E l ,44 ,40 .CD 
1360 DATA 6A.90 .3A.4C.99 ,FE,0 ,CA.D2,89 
1370 DATA 2C.22.8C.95.3E.18,BD,26,14.CD 
1380 DATA 18.92.ED,4B,6C,95,CD,8A.90.2A 
1390 DATA 4C.99 .FEi0 .CA.O2.89 ,18 ,4 ,AF 
1400 DATA 32 .93 ,95 ,3A .94 .95 ,FE . I . 20 .30 
141® DATA 2A.8E,95,E5.11.CS.94.ED.53.5B 
1420 DATA 95 .CD,18 ,92 .E l .44 .4D.CD.8A .90 
1430 DATA 3A,4C,99 ,FE,0 .CA.D2,89 ,25 .22 
1440 DATA 8E.95 .3E ,1 .BC.28 .14 .CD.18 ,92 
1450 DATA ED,4B.8E,95,CD,8A.90.3A.4C,99 
1460 DATA FE .0 ,CA ,02 ,89 .16 .4 ,AF ,32 .94 
1470 DATA 95 .3A ,95 ,95 ,FE .1 .20 ,3D .2A .90 
1480 DATA 95.£5,11.BB.94.ED.53.SB.95.CD 
1490 DATA 18.92.E1.44.4D.CD.eA,90,3A 14C 
1500 DATA 99 ,FE ,0 ,CA .D2 .89 .20 ,22 .90 ,95 
1510 DATA 3E,1 ,BD,26,14,CD.16.92,ED,48 
1520 DATA 90 .95 .CD.8A ,90 ,3A .4C,99 ,FE ,0 
1530 DATA CA .52 .69 .16 .4 .AF .32 .95 ,95 ,3A 
1540 DATA 92 .95 .FE .1 ,28 .3E ,3A .6E ,95 ,47 
1550 DATA 3A.86 .95 .B8.20 ,34 ,3E.4 ,CD.AD 
1560 DATA BC.E6.80.20.6 ,21,A9,94.CD.AA 
1570 DATA BC.3E ,1 .32 .92 ,95 ,2A ,6E .95 .24 
1580 DATA 22.8A.95 .11 ,CB.94 .£D.53 .5B.95 
1590 DATA CD.18.92.ED.4B,6A.95.CD,8A.90 
1600 DATA 3A.4C.99.FE.0 .CA.D2,89.3A.93 
1610 DATA 95 .FE ,1 ,28 .3E .3A ,71 ,95 .47 ,3A 

1620 DATA 
1630 DATA 
1640 DATA 
1650 DATA 
1660 DATA 
1670 DATA 
1680 DATA 
1690 DATA 
1700 DATA 
1710 DATA 
1720 DATA 
1730 DATA 
1740 DATA 
1750 DATA 
1760 DATA 
1770 DATA 
1780 DATA 
1790 DATA 
1800 DATA 
1810 DATA 
1820 DATA 
1830 DATA 
1840 DATA 
1850 DATA 
1660 DATA 
1870 DATA 
1880 DATA 
1690 DATA 
1900 DATA 
1910 DATA 
1920 DATA 
1930 DATA 
1940 DATA 
1950 DATA 
1960 DATA 
1970 DATA 
1980 DATA 
1990 DATA 
2000 DATA 
2010 DATA 
2020 DATA 
2030 DATA 
2040 DATA 
2050 DATA 
2060 DATA 
2070 DATA 
2080 DATA 
2090 DATA 
2100 DATA 
2110 DATA 
2120 DATA 
2130 DATA 
2140 DATA 
2150 DATA 
2160 DATA 
2170 DATA 
2180 DATA 
2190 DATA 
2200 DATA 
2210 DATA 
2220 DATA 
2230 DATA 
2240 DATA 
2250 DATA 
2260 DATA 
2270 DATA 
2280 DATA 
2290 DATA 
2300 DATA 
2310 DATA 
2320 DATA 
2330 DATA 
2340 DATA 
2350 DATA 
2360 DATA 
2370 DATA 
2380 DATA 
2390 OATA 
2400 DATA 
2410 DATA 
2420 DATA 
24 30 DATA 
24 40 DATA 
2450 DATA 

87.95.B8.20.34.3E.4 .CD.AD.6C 
E6.80 .20 .6 .21 .A9 .94 .CD.AA.BC 
3E ,1 ,32 ,93 ,95 ,2A .70 .95 .2C .22 
8C .95 . I I ,BB .94 ,ED,53 .5B .95 .CD 
18.92.ED.4B.8C.95.CD.8A.90.3A 
4C,99 ,FE.0 .CA.O2.89 .3A ,94 ,95 
FE .1 .28 .3E ,3A .72 .95 .47 ,3A .86 
95.B6.20.34.3E.4 .CO.AD,BC,E6 
80.20,6 ,21.A9.94.CO.AA.BC.3E 
3 .32 .94 .95 .2A .72 ,95 .25 .22 .8E 
95.11.CB.94.ED,53.5B,95,CD.18 
92.ED.4B.8E.95.CD.OA,90.3A.4C 
99 .FE.0 .CA.D2,89 ,3A,95 .95 .FE 
I . 28 .3E .3A .75 .95 .47 .3A .87 .95 
38 ,20 .34 ,3E.4 ,CD.AO,BC,E6.80 
20 .6 .21 .A9 .94 .CD.AA.BC.3E.1 
32 .95 .95 .2A .74 .95 ,2D.22 .90 .95 
I I .BB .94 .£0 .53 .58 .95 .CD .18 .92 
ED.4B.90.95.CD.6A.90.3A.4C.99 
FE.0 .CA.D2.89.3E.43.CD.1E.B6 
20 .7 ,CD.24 ,BB .E6 ,1 ,28 ,10 . AF 
32 ,84 .95 ,3E ,1 ,32 .65 ,95 .3E .A5 
32 ,83 .95 ,18 ,58 ,3E.45 .CD,1E,BB 
20 ,7 ,CO.24 .BB.E6,2 ,28 ,10 ,AF 
32 .84 ,95 ,3E ,FF ,32 .85 ,95 .3E .A6 
32.63.95.18,3A.3E.27.CD.3E.BB 
20 ,7 .CD.24 .BB ,£6 .4 ,28 ,10 .AF 
32 .65 .95 .3E .FF .32 .84 .95 .3E .A7 
32 ,83 ,95 ,18 .1C .3E . IF .CD . IE .BB 
20 .7 .CD.24 .BB.E6 .8 .28 .E ,AF 
32 .85 .95 ,3E .1 ,32 .84 .95 .3E ,A8 
32 .83 .95 ,3A ,84 ,95 .FE ,FF ,20 ,D 
3A ,87 ,95 r 3D ,FE , l , 28 .3C ,32 ,87 
95 .18 .37 .FE .1 ,20 .D .3A .87 ,95 
3C ,FE ,28 ,28 ,2B ,32 ,87 .95 ,18 .26 
3A ,85 ,95 ,FE .1 .20 .D ,3A .66 .95 
3D .FE ,1 ,28 .17 ,32 ,86 ,95 ,18 ,12 
3A ,85 ,95 .FE .FF ,20 .8 .3A ,86 ,95 
3C .FE .16 ,28 ,3 ,32 ,86 .95 ,2A ,66 
95.CD,75,BB.3A.4D,99,47,CD,60 
BB,B8,20,4B.3E.2,CD,AD.BC.E6 
80 .20 ,6 ,21 ,98 .94 .CD.AA.BC,26 
7 ,2£.19.CD,75,BB.AF.CD,9F,BB 
2A .5D .95 .11 .5 .0 .19 .22 .5D ,95 
CD,59,9B.3E,1 .CD.9F.6B.3A.4B 
99 ,3D .32 .46 .99 .20 .16 ,3A ,96 ,95 
3C .32 ,96 .95 .FE .B .20 .5 ,3E ,1 
32,96,95,CD,CD,91,C3,02,89,C3 
8F ,6B.C9 ,3A,86 ,95 .B9 .C0 ,3A.67 
95,B8,C0,AF,CD.9F.BB.CD,A7.BC 
21 ,8B,94 ,C0,AA,BC,3E,A9,32 .50 
99 .6 .7 ,C5 .6 .40 ,11 ,OB ,94 ,C5 
1A .47 ,3A .86 .95 ,80 .6F ,13 .1A .47 
3A.87,95.80.67,D5.7D,D6,2 ,FE 
16 .30 .10 ,7C ,06 ,2 .FE ,26 ,30 ,9 
CD,75.BB.3A,50,99,CD,5D,3B,01 
13 ,C I .10 ,03 .3A ,50 ,99 .3C .32 .50 
99 .C1 .10 ,C3 ,AF.32 ,4C.99 .3A,67 
95 .3D,32 .67 ,95 ,3E .1 .CD.9F .BB 
3A,67 ,95 ,FE,0 ,C2 ,CD,91 .2A.65 
95.EO,5B,5D,9 5 ,A7 ,ED.52 ,30 ,5 
62 .6B .22 ,65 ,95 .3E .25 .32 .63 ,95 
3E .15 .32 ,64 .95 .3E .2 .32 .62 .95 
32.61.95.C0.A7.BC.AF.CD.9F.BB 
3E ,1 .C0 ,90 .BB .6 ,B ,C5 .3A .63 
9S ,47 .C5 .CD,3 .92 .3A ,62 .95 ,3C 
32 .62 ,95 .C I . 10 .F2 .3A .64 .95 ,47 
C5 .CD.3 .92 .3A ,61 .95 .3C ,32 ,61 
95 .C1 .10 ,F2 .3A ,63 .95 .47 .es .CD 
3 ,92 .3A .62 .95 ,30 ,32 ,62 ,95 .C I 
10 ,F2 ,3A ,64 .95 .47 .C5 .CD,3 ,92 
3A ,61 .95 ,30 .32 ,61 .95 .C I , 10 .F2 
3A .64 .95 .D6 .2 .32 .64 .9S .3A .63 
95 .D6 .2 .32 .63 .95 .3A .61 .9S .3C 
32 .61 .95 .3A ,62 .95 ,3C .32 ,62 .95 
C I ,10 ,96 .3E .2 ,CD ,90 ,BB .3E ,A8 
32 ,4D ,99 .6 ,C ,C5 ,78 .C6 .1 .47 
4F .3E .2 ,CD.32 ,BC.3E ,55 ,32 ,48 
99 .21 .51 ,99 .22 .4E ,99 .CO,FE,93 
3A.4D,99.3C,32.40.99.C1,10.DD 
2£,5 ,CD,48,9B,C9,C0,A7.BC,21 
0 , C 0 . 3 6 . F 0 , 1 1 , l . C 0 . 6 , 8 . C S 
1 ,FF,7 .CD.19,BD,EO,B0,6 .3C 
C D , F , 9 2 , C 1 , 1 0 . E F , I B , I B , 3 6 , 0 
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2460 DATA 6 ,3 . t '5.1, FF, 7 ,C£>, 19, BD. ED 
2470 DATA B8 .6. 3C.CD ,F .92 .CI . 10.EF,C9 
2483 DATA 2A.61.95,CD.75.BB,3£,69.CD.50 
2490 DATA BB.C9.C5.6 .FF.10.FE.CI .10.F8 
2500 DATA C9.2S,2D.CD,1A.BC.ES,£D,SB.5B 
2510 DATA 95 .E .8 .6 .2 ,1A .AE.77 .13 .23 
2520 DATA 10.F9.El .CD.26.BC,E5,D,20.EF 
2530 DATA E l ,C9 .3E ,1 .6 .2 ,E ,7 .CD .32 
2540 DATA BC.26,1.2E,1.CD.3E.BC.3E.1 
2550 DATA CD.90.BB,3E,1.CD,E,BC,26.0 
2560 DATA 2E.6.CD.75,BB,21.FB.99,6,F 
2570 DATA CD.EB,92,26.0,2E.7.CO.75.SB 
2580 DATA 21,A.9A,6,10,CD,EB,92.26,D 
2590 DATA 2£.8 .CO.75.BB.21.1A.9A.6 . IB 
2600 DATA CD.EB.92.26,0 .2E.9 .C0.75.B3 
2610 DATA 21,2A.9A,6.10.CD.EB.92.26.D 
2620 DATA 2E.A,C0.75,BB.21.3A.9A.6,F 
2630 DATA CD,EB.92.26.B,2£,C.CD.75.B8 
2640 DATA 21,49,9A,6,14.CD.EB.92.26.0 
2650 DATA 2E,D,CD,75,BB,21,5D.9A,6.£ 
2660 DATA CD,EB.92.26.C.2E.E.CD,75.BB 
2670 DATA 21.6B.9A.6.11,CD.EB.92.26,B 
2680 DATA 2E,F.CD,75.BB.21.7C.9A,6,20 
2690 DATA CD ,EB, 92, 26, B,2E . 10,CD. 75 ,BB 
2700 DATA 21,8C ,9A.6,14,CD,£3,92.C0.1C 
2710 DATA 94,C9,C5,7E,£5,CD,5D,BB.£1.23 
2720 DATA CI .10 ,F5 ,C9 ,3A ,96 .95 ,F£ .1 ,20 
2730 DATA 14.3E.14.32.4B,99.3E,A9,32,4D 
2740 DATA 99.21,97,95.22,4E,99.CD,FE.93 
2750 DATA C9,3A.96,95,FE.2,20,14,3E,1C 
2760 DATA 32.4B.99,3E,AD.32.40.99.21,BF 
2770 DATA 96,22,4E,99,CD,FE,93.C9.3A,96 
2760 DATA 95 ,F£ ,3 .20 .14 .3E . 40 .32.4B.99 
2790 DATA 3E.A£.32.40.99.21,F7.95,22,4E 
2800 DATA 99.CD,FE.93.C9,3A.96.95,FE.4 
2810 DATA 20.14.3E.24,32.4B.99.3E,AF.32 
2820 DATA 4D.99.21.77.96.22,4E.99.CD,FE 
2830 DATA 93.C9.3A.96.95.FE,5 .20 .14.3E 
2640 DATA 2A.32,4B,99.3E,B0,32.4D.99.21 
2850 DATA BF.96 ,22 , 4 E . 99.CD,F£.93 ,C9.3A 
2660 DATA 96.95.FE.6 .20,14.3E.3C.32,4B 
2870 DATA 99 ,3£ .B1 ,32 , 4 D . 99 .21 .13 .97 .22 
2880 DATA 4E,99.CD.FE.93.C9.3A.96.95,FE 
2890 DATA 7 .20,14.3E.24.32,4B.99,3E.B2 
2900 DATA 32,4D.99.21,8B.97.22.4E,99.CD 
2910 DATA FE.93,C9.3A,96,95,FE.8,20,14 
2920 DATA 3E.70.32,4B.99.3E,B3,32,4D,99 
2930 DATA 21.03.97,22.4E,99,CD,FE.93,C9 
2940 DATA 3A.96,95,FE.9 ,20.14.3E.28,32 
2950 DATA 4B.99.3£,B4.32.40.99.21.B3.98 
2960 DATA 22.4E.99.CD.FE.93,C9.3E.24.32 
2970 DATA 4B.99.3E,B5.32.4D,99,21.3 ,99 
2980 DATA 22.4E,99.CD.FE,93,C9.3A,4B.99 
2990 DATA 47,ED.5S.4E.99,C5.1A.6F,13.2A 
3000 DATA 67.D5.CD.75.BB.3A.4D.99.C0.5D 
3010 DATA BB.D1,13,C1,10,EB.C9,CD,1B.B3 
3020 DATA 38,FB,3£,3.CD,90.8B.11,A0,9A 
3030 DATA 6 ,7F,C5,05,26,26,2E.19.C0,75 
3040 DATA B8.1A.CD.SD.BB.6.2.C5.11.80 
3050 DATA C7.6.8,CD.19.BD,CD.19.BD.C5 
3060 DATA 05,62 .69 .23 .1 .4F .0 .ED.B0,01 
3070 DATA EB.CD,26.8C.EB.C1.10.ED,C1.10 
3080 DATA OE,A7,CD,IB.BB,38,7,D1.13,C1 
3090 DATA 10.C4.18.BO . D l .C l .C9.Ar .CD.AD 
3100 DATA BC,£6,80,C0.21.7E.94.C0.AA,BC 
3110 DATA C 9 . 3 , 6 4 . A . 1 4 . 1 , 1 . 0 , 0 . 2 
3120 DATA 0 . 2 , 6 0 , 0 . 3 . 6 4 , 3 , 2 . 1 . 2 
3130 DATA 0 , C 8 , 0 , 5 . 1 . 0 , 6 4 , 3 . F , 1 
3140 DATA 1 . 2 . 3 , 0 . 0 . 0 . A . F , 3 2 , 0 
3150 DATA 3 , 3 C , F F . A . 3 . I E . F F . A , 4 . 4 
3160 DATA 3 .50 .0 .F .1 .50 ,0 ,S3 .43 ,4F 
3170 DATA 52 .45 ,20 .48 .49 .20 , i l . CC .33 . e e 
3180 DATA 77.0.33.88.11.CC.0.EE.11.CC 
3190 DATA 33.86.0 ,0 .0 .44.88.EE.DD.FF 
3200 DATA FF . BB, 77 . 11. 22 ,0 ,0 ,0 .FF . FF 
3210 DATA 1 .1 .1 ,FF .FF ,1 .FE ,0 ,2 .FS 
3220 DATA 0 ,2 .FE ,F£ ,FE ,2 ,2 .2 .0 .FE 
3230 DATA 2 . 0 , F C . 0 . 0 . F C . 0 , 4 , 4 , 0 
3240 DATA 4 .FC .FC .4 .FC .FC .4 ,4 ,6 .0 
3250 DATA 0 .FA .0 ,6 . rA ,0 .FE .FB .2 .5 
3260 DATA 2 ,FB .5 .2 .FB .FE .5 .FE .FE .5 
3270 DATA FB ,2 .3 ,F9 .0 .8 ,F9 .FD .7 .3 
3280 DATA FA .6 .0 ,F8 .8 .0 .FA .FA ,F9 .3 
3290 DATA 6 .FA.3 .7 .F8 .0 .7 ,FD.FD,F9 

3300 DATA 6 .6 .F0 ,7 .9 ,FC ,F8 .8 ,F8 ,F8 
3310 DATA 8 , 6 , 4 , F 7 , 0 , A , F 6 , 0 , 9 , 4 
3320 DATA FC,F7 ,FC,9 ,8 ,F8 ,F7 .FC.A ,0 
3330 DATA 0 , F 6 , F 7 . 4 . 4 , 9 , 0 , 0 . 0 . 0 
3340 DATA 39 . 3 0 . 0 , 0 , 0 . 0 , 0 . 0 , 5,4C 
3350 DATA 49 .56 .45 .53 .20 ,0 , 1 . 1 . 0 . 0 
3360 DATA 28 .19 ,0 . 0 , 1 , 1 . 0 . 0 , 28 ,19 
3370 DATA 0 ,A9 .0 .0 ,0 ,0 ,A5 . 0 ,0 .0 
3380 DATA 0 . 0 , 0 . 0 . 0 , 0 , 0 , 0 , 0 . 0 
3390 DATA 0 , 0 . 0 . 0 . 0 . 1 ,6 .6 ,8 .21 
3400 DATA 12 .7 ,11 .23 .8 .9 .13 .6 .13 ,21 
3410 DATA 6 ,23 .6 . 21 .7 , 7 , 13 .23 .8 , 6 
3420 DATA 13 .6 ,11 .6 .8 ,23 .12 .22 .6 ,8 
3430 DATA 11 .8 .7 .22 .11 .21 .7 .7 .10 .20 
3440 DATA 5 .24 .15 .4 ,4 ,4 .8 .21 .13 .23 
3450 DATA F . A . 9 . 9 . A , I F . I S . 2 5 . 1 3 . 6 
3460 DATA 5 ,5 .4 .25 .11 .8 ,12 .22 .14 .5 
3470 DATA 6 .6 ,6 .23 .14 .24 .A .A ,12 ,7 
3480 DATA F . I F , 7 . 2 2 . 1 0 . 9 . 9 , 2 0 , 8 . 8 
3490 DATA 11 .21 ,2 .2 ,14 .5 ,4 .25 .13 .27 
3500 DATA 2 .6 .16 .2 .12 ,2 .17 .23 .2 ,22 
3510 DATA 7 .27 .17 ,26 .7 .2 . 4 , 2 . 17 ,7 
3520 DATA 14 .24 .5 .27 ,5 ,5 ,17 .4 .15 ,27 
3530 DATA 2 .25 .14 .2 ,2 .4 .17 .21 .2 ,27 
3540 DATA 17 ,24 .4 ,4 .6 .2 .27 .5 .15 .25 
3550 DATA 2 .8 . 8 . 2 . 15 .4 . 2 . 23 .11 .27 
3560 DATA 17 .8 .17 .2 ,3 .27 .3 .3 ,11 .2 
3570 DATA 16 .27 ,17 ,22 ,5 ,24 ,2 ,7 .8 .27 
3580 DATA 2 .21 .17 .27 .3 .2 .13 .2 ,17 .6 
3590 DATA 16 .26 .2 ,24 ,3 ,26 ,2 ,5 .16 .3 
3600 DATA 12 .27 ,6 .27 ,5 ,2 .15 .2 .14 .27 
3610 DATA 17 .25 .2 .3 ,17 .3 .2 ,26 .4 .27 
3620 DATA C .6 .F . 25 .11 .4 . 8 , 22 ,8 , 4 
3630 DATA E .22 .C .4 .A .25 ,9 ,5 ,F ,4 
3640 DATA C .23 .£ .7 ,B ,5 ,D ,25 ,C ,21 
3650 DATA A ,4 ,F .23 .8 .25 ,D ,21 .A .23 
3660 DATA B .7 .E .24 ,B .24 ,D ,4 ,D ,6 
3670 DATA 11 .25 ,C ,8 ,C .25 .F .6 .9 .24 
3680 DATA E ,5 ,A ,6 ,10 ,24 ,0 ,6 .D ,23 
3690 DATA 10 .5 ,5 ,B .12 ,12 .9 .19 .5 .1A 
3700 DATA 10 ,15 ,9 ,10 ,A , IB ,5 .£ ,6 ,10 
3710 DATA 14 ,15 ,7 .19 .8 ,C .10 ,13 .6 . IE 
3720 DATA 5 .1C .7 ,B .12 .17 ,13 .13 .A .E 
3730 DATA 5, IB ,9 ,1C .7 .10 .13 ,16 .5 .0 
3740 DATA 9,D . 8. ID . 31. 12. 5,F . 8.19 
3750 DATA A ,F .11 .17 .A .1A .6 .B ,5 . ID 
3760 DATA 10 ,16 .5 .C .6 .19 .14 ,14 .5 , IE 
3770 DATA 8 .10 ,7 . IE ,10 ,14 .4 .15 .15 .16 
3780 DATA 5 .14 ,14 ,17 .6 ,13 .13 .16 .7 .12 
3790 DATA 1 2 , 1 9 . 8 , 1 1 , I I . 1 A . 9 , 1 0 . 1 0 . I B 
3800 DATA A ,F .F .1C .B .E .E .1D,C ,D 
3810 DATA D,1E.D,D.C,1E,E.E,B,1D 
3820 DATA F ,F ,A ,1C .10 ,10 ,9 . IB ,11 ,11 
3830 DATA 8 ,1A .12 .12 .7 ,19 ,13 .13 ,6 .18 
3840 DATA 14 .14 .5 ,17 ,15 ,15 ,4 .16 .14 .16 
3850 DATA 5 ,15 ,13 .17 .6 .14 ,12 .18 .7 .13 
3860 DATA 12 ,17 ,7 .14 .12 .16 ,7 .15 .12 ,15 
3870 DATA 7 ,16 ,12 .14 .7 .17 ,12 ,13 ,7 .18 
3880 DATA 13 ,14 ,6 .17 .14 ,15 .S .16 ,13 .16 
3890 DATA 6 . 1 5 , 1 3 . 1 5 , 6 . 1 6 , 3 , 4 , 3 , 3 
3900 DATA 4 ,3 .15 ,3 ,16 ,3 ,16 ,4 ,16 .25 
3910 DATA 16 .26 .15 .26 .4 ,26 .3 ,26 .3 ,25 
3920 DATA 7 . 8 . 7 . 7 , 8 . 7 . 1 1 , 7 . 1 2 . 7 
3930 DATA 12 .8 .12 ,21 .12 .22 ,11 .22 ,8 .22 
3940 DATA 7 .22 ,7 ,21 .B .C .B .B .C ,B 
3950 DATA D ,B .£ ,B ,E ,C ,E .10 .E . IE 
3960 DATA D, IE,C, IE ,B . IE ,B. ID. 6,E 
3970 DATA 11 ,£ ,11 . IB .8 .10 .4 .£ .15 ,E 
3980 DATA 15. IB .4 , IB .8 .4 .11.4 ,11,21 
3990 DATA 4 ,21 .6 .6 .13 ,6 .13 ,23 ,6 .23 
4000 DATA 6 . C . 1 3 . C . 4 . I F . 1 1 . I E . 1 1 , A 
4010 DATA 6 .7 .8 ,21 .15 ,A .4 .A ,15 .25 
4020 DATA 9 ,A ,11 ,7 . 6 , ID ,8 , 25 ,11 ,25 
4030 DATA 1 3 . I D , 1 5 , 8 , 4 . 8 , 8 , I F , 1 5 , I F 
4040 DATA 4 . 4 , 4 . 2 5 . I S . 2 1 , 1 5 , 4 . 1 2 . I B 
4050 DATA 4 , C , 5 , l B . 8 . 1 D , n . C , l l . l C 
4060 DATA 8 ,23 ,11 .23 ,8 .C ,15 .C .15 . ID 
4070 DATA 13 .18 .4 ,6 ,15 ,6 ,13 .4 .6 .4 
4080 DATA 4 , 2 3 . 6 . I B . 1 1 . 5 . 8 . 5 . 4 . 1 0 
4090 DATA 15 .23 .14 ,B .8 .6 ,7 .B ,7 .22 
4100 DATA 14 .22 .11 .D .11 .8 .8 .6 .11 , IF 
4110 DATA 4 , I E . 6 , 2 2 , 1 1 . 2 2 , 1 1 . 8 . 7 . 4 
4220 DATA 4 , 5 , 11 .24 .14 . IB . 8 . 1C .8 .B 
4130 DATA 15 .5 .4 .24 ,4 ,1C ,12 ,0 .11 , ID 

4140 DATA 15,22.11.6 .13 .5 .15 .1C,12.24 
4150 DATA 8 .24 .6 .1C.4 .D .15 .B ,13 .1C 
4160 DATA I S . I E . 1 5 . 2 4 . 1 5 . 7 . 5 . 0 . 5 , 4 
4170 DATA 7 , I B . 1 5 . 0 , 2 4 , 4 . 6 . 5 , 8 . i E 
4180 DATA 1 2 . 4 , 5 . 2 4 , 8 . D , 4 , 7 . 4 . B 
4190 DATA 4 ,22 .2 .12 .0 ,A .B ,20 ,15 .14 
4200 DATA 5 .16 .B .E .D ,1C .17 .19 ,2 ,19 
4210 DATA 3 . 9 . 17 .12 ,F , I F ,E .E , 4 . 14 
4220 DATA B . ID .15 .17 ,£ .B ,D .21 ,14 ,15 
4230 DATA C ,F .4 .17 ,E ,1D ,F ,D ,A ,C 
4240 DATA A . I F . 5 . 1 5 , F , I E . F , C . 1 4 . 1 6 
4250 DATA 3 ,18 ,D .F .C .1C .A . IK .16 .13 
4260 DATA C ,21 ,A ,D .3 ,13 ,16 .18 .£ ,20 
4270 DATA C .A ,4 .£ .16 , IB ,2 ,1C .16 .D 
4280 DATA 2 .F .3 .1A .17 .F .17 ,19 .2 .C 
4290 DATA 17.C .17 .1C.2 .19 .17 .1A.3 .0 
4300 DATA 16 .F ,3 .1C .2 .D .15 ,1B .3 .F 
4310 DATA 17 .D .4 .1B.3 .E .16 .1C.2 .10 
4320 DATA 15 .E .17 . IB .Z .E ,16 ,£ .17 , ID 
4330 DATA 17 .10 ,2 ,1A .3 . IB .16 ,1A .2 ,10 
4340 DATA 1 7 . £ , 2 . I B . 0 . 1 . 0 . 0 . 0 . 0 
4350 DATA 11 .11 .9 .10 .A .A .10 . ID .8 ,13 
4360 DATA B .16 .20 .A .£ .17 .12 .18 .8 .19 
4370 DATA 7 .B .12 .C .7 ,1E .B . I0 .F .14 
4380 DATA 6.C. 12. IF. 8 ,10,F,D ,E. IE 
4390 DATA B .1A .F .10 .10 .16 ,8 . IE .A .13 
4400 DATA 12 .1C.9 .16 .E .B .E .19 ,F ,1C 
4410 OATA 11 ,0 ,7 ,0 .11 .17 ,9 .1A .9 ,21 
4420 DATA 10 .13 .7 . IF ,7 ,16 ,22 ,12 ,6 ,A 
4430 DATA B . I D . 7 . 1 1 , 1 1 , A . 8 , I D . A , 1 0 
4440 DATA E ,10 ,11 ,1C .10 .D ,7 . :A .7 .1D 
4450 DATA B .B ,F ,17 .F ,1E .9 ,12 .E .1C 
4460 DATA 12 ,B .7 ,C ,12 .19 ,7 .12 . r .A 
44/0 DATA A .D .B .1F .8 ,17 .B .13 .11 .13 
4480 DATA 9 ,A ,£ ,14 ,10 ,1C ,9 ,13 .£ .C 
4490 DATA 9 . I E . 8 , 1 A . 1 2 . 1 7 , 8 . 1 6 . 9 . 1 0 
4500 DATA 10 ,11 ,11 . IE .9 .16 .10 ,17 ,A .16 
4510 DATA E. 10 .A .1A.8 .0 .A , ID.£.18 
4520 DATA 96.9A.9A.9A.9C.96.C3.20.20.20 
4530 DATA 9E.96.9A.9A.C3,95,20.20.20,20 
4540 DATA 95.B7.C3,20,20,95,95,20.20.B7 
4550 DATA C3.97,9A,9D.20,20,95.20,B7,C3 
4560 DATA 20 .95 .95 ,20 ,20 .20 .95 ,95 .20 .20 
4570 DATA 20.20.95.20.20.B7.C3,95.95.20 
4580 DATA 20.B6.C0.93.9A.9A.9A.99.9B.20 
4590 DATA 20.20,B7.99.93.9A.9A.C0,96,9A 
4600 DATA 9A.9C,20.C2.9A,C3.20.96,C3.20 
4610 DATA 20,20.9E.96.9A,9A.9A.9C,B6.C0 
4620 DATA C2.B6.20.B7.C3,95.B7,C3.20.20 
4630 DATA 95,9S .B6.00,20 .95 .20 ,20 ,20 .95 
4640 OATA 95,20.B7,C3.20.95,97.9A.90.66 
4650 OATA C0.20,20.C1.B9.20.86.C0,95.20 
4660 DATA 20.B7.C3.95,95.93.9A.9A,99,20 
4670 DATA CI , 9A.C0. 20.9B. 20. 22,20 ,B7 , 99 
4680 DATA 93,9A.9A,9A,99,A4.20.31,39.38 
4690 DATA 35 .20 .57 . 4 9 . 4 E . 4B , 5 9 . 57 , 4 1 .4£ 
4700 DATA 4B .59 .20 .53 .4? .46 , 5 4 . 57 .41 , 5 2 
4710 DATA 45.20,4C,74.64,2E.20.20,4B,45 
4720 DATA 59.53,3A.20.20.51.20.55.50.20 
4730 DATA 41 .20 . 4 4 . 4r .57 ,4E .20 . 3 C . 20 ,4C 
4740 DATA 45 .46 , 5 4 . 20 . 3 E . 2D .52 .49 . 4 7 . 48 
4750 DATA 54.20,4F.52.20,4A.4?.59,53.54 
4760 DATA 49.43.4B.20.20.20.20.20,46.20 
4770 DATA 74.6F,20.48.4F,4C.44.20,20,20 
4780 DATA 20.20.73,72.65,73.73.20,6i.6E 
4790 DATA 79.20.6B.65.79,20.74.6F.20.73 
4800 DATA 74 ,61 ,72 .74 ,20 ,20 .20 .20 ,20 ,20 
4810 DATA 20.20,2A.5F.95,£5,29.29.29.29 
4820 DATA 29 .29 .29 .29 .01 ,19 .11 .29 ,0 .19 
4B30 DATA 22.5F,95,C9.7D.C6.30.CD.5A,BB 
4840 DATA C9,7E,£5,C5,CD,50.BB.C1.E1.23 
4850 DATA 10,FS,C9.6 .0 .C5.6 ,0 .10,FE 
4860 DATA CI .10.F8.2D.AF.BD.C2.48.9B.C9 
4870 OATA 11.10.27.CD,8B.9B,CO.35,9B,EB 
4880 DATA 11.E8,3.CD,6B,9B.CO.35.9B,EB 
4890 DATA 11,64,0,CO,63.9B .CD.35.9B,EB 
4900 DATA 11.A,0,CD.8B,9B,CD,35,9B.EB 
4910 DATA 11.1,0,CO,8B,9B,CD,35,9B.C9 
4920 DATA 7A,2F,57 , 7 B ,2F,5F,13 ,E5,AF.67 
4930 DATA 6F.E3,7A,B3,20.2 .£1 .C9.6 ,11 
4940 DATA C3 .15 ,CB .14 .38 , I I . 10 .FS , I S . 15 
4950 DATA E3.E5,19,D2,B0.9B.E3.El ,E3,CB 
4960 DATA 15.CB,14,E3,CB,15,CB,14,E3.10 
4970 DATA EB,Dl ,CB,2A.CB, IB,0 ,9999 
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Colossus and White KNight 
author Martin Bryant rates 
the mates. 

/ ideo games may come and 
go, but chcss programs 

0 just grow bigger and 
better every year! In this 

article I will take a look at the 
latest and best available on a 
variety of machines. 

The programs chosen were 
Colossus Chess 4.0 (CBM-64), 
Cynis II Chess (CPC-464), Psion 
Chess (QL), Superchess 3.5 
(Spectrum) and White-Knight 
MKI2 (BBC). AH of these 
packages have existed for several 
years and have been written by 
enthusiastic computer-chess 
programmers. This is a very 
important guide to the programs' 
quality because today's chess 
programs, have reached such a 
level that no new program 
written by a casual programmer 
catch up on the years of 
development that have gone into 
the commercial offerings. 

The programs' abilities are 
compared in table 1. Of course, 
an overall verdict of the "best" 
program is impossible, because 
people have different require-
ments from their programs. Also 
the hardware which the programs 
run on varies greatly so direct 
program comparison is 
impossible. 

Where relative comparisons of 
features are possible, the best 
program has been given 10 out 

White Knight MK12 finds 
Rf2-a2 in 29 seconds. 
See how long your own 
program takes... 
Examples. 
.. BQ BK8 

XR 7 
6 

9 
. . B Q 4 
.. WB 2 
. . W K 1 
a b c d e f h h 
(Forsyth notation: 
1 q5k/4R3/8/8/1 p6/1 B6/5R2/1K6) 

of 10 and the others a relative 
score. Other features are simple 
yes/no facts. 

Gone are the days of chess 
programs which couldn't even 
beat a casual player on a bad day 
and programs took minutes to 
solve a simple mate-in-two. 

Today's programs can give 
even the best club players a run 
for their money on tournament 
of blitz levels, and mates-in-two 
should now take at most a few 
seconds. Several programs are 

1. e2-e4 e7-e5 
2. f1<4 g8-f6 
6. d2-d3 b8-c6 
4. b1-c3 f8-c5 
5. gt-f3 d7-d6 
6. e1-g1 c8-g4 
7. c1-e3 c5xe3 
8. f2xe3 e8-g8 
9. a1-cl d8-d7 

10. d1-d2 a7-a6 
11. cl-dl b7-b5 
12. c4-b3 a8-b8 
13. c3-d5 f6xd5 
14. e4xd5 c8-e7 
15. e3-e4 b5-b4 
16. b3-c4 b8-b6 
17. f1-f2 f8-b8 
18. d1-f1 f7-f6 
19. h2-h3 g4xf3 
20. f2xf3 e7-g6 
21. d2-f2 g6-f4 
22. g1-h1 b8-b7 
23. f2-e1 d7-a4 
24. f1f2 a4-e8 
25. b2-b3 e8-g6 
26. e1-f1 g6-h5 
27. a2-a4 a6-a5 
28. c4-b5 b7-a7 
29. h1-g1 h5-g6 
30. b5-c6 f6-f5 
31. g2-g3 f4-h5 
32. e4xf5 g6-h6 
33. f1-e1 h5-f6 
34. g3-g4 h6-g5 
35. e1-e2 g5-c1 + 
36. f2-f1 Cl-b2 
37. e2-f2 e5-e4 
38. d3xe4 f6xe4 
39. f2-e3 e4-f6 
40. g4-g5 b2xc2 
41. g5xf6 c2-c5 
42. e3xc5 d6xc5 
43. f3-g3 g7-g5 
44. g3xg5+ g8-f7 

58 YOUR COMPUTER, JANUARY 1986 



Chess Mates 
45. g5-g7+ f7xf6 
46. g7xh7 b6-a6 
47. h7-h5 f6-e5 
48. f5-f6 + e5-d6 
49. f6-f7 a7-a8 
50. c6-e8 c7-c6 
51. f7-f8/9+ d6-c7 
52. f1-f7 + c7-b6 
53. d5xc6 a6-a7 
54. f8xc5+ b6-a6 
55. c5xa5 + checkmate 

now able to spot some mates-in-
five or even six on blitz levels in 
the middlegamc. Psion Chess is 
the strongest home-computer 
chess program at the moment. It 
does run on much better 
hardware than the opposition — 
faster, better processor/more 
memory — of course than the 
opposition, but would still be a 
strong program with lesser 
hardware. 

A version of Psion Chess, 
running on a Sage computer — 
about three times faster than a 
QL — camc equal first with 
three other programs in the 1984 
World Microcomputer Chess 
Championships. From the 
comparison table you'U also see 
that its rival are no pushovers! 

Most modern programs will 
now think on the opponent'stime 
by anticipating your move and 
continuing its search. If you play 
the more it was expecting it can 
save itself a lot of time and thus 
search further ahead and play 
much better. Problem-solving 
has come a long way too. 
Colossus Chess now offers the 
ability to solve not only 
normalmates but self-mates and 
help-mates up to seven moves 
ahead. This is the only 
commercial program to offer 
these features. 

White-Knight Mkl2 is actually 
used by international chess 
grandmaster John Nunn to aid 
in problem solving and design. If 
a grandmaster finds it helpful, 
think how much it can help club 
players, or anybody interested in 
chess problem-solving. Also, the 
better programs offer the ability 
to check problems for "cooks", 
i.e. alternative solutions to the 
one the problem-author 
intended. 

Nowadays, the programs 
usually offer more than the 
standard levels. The move is 
towards modes-of-play and levels 
being totally user-selectable by 

X # 1 8 

D i B i B 
7 

; I A 6 

P 9 H 
r 
T 5 

A £ 4 

1 M E l 
3 

m 
0 n 

2 

1 

fl B C D E F 
| 8 s I S s 3 5 
Opponent 

2 1 D 4 - E & E 8 

V o u r M o v e ? n hire J 

entering an average move time 
you wish to play at, thus 
providing thousands of levels. 
The new modes of play add to 
the normal averaged-move-time 
levels and they include easy-play 
where the program deliberately 
plays more weakly so that even 

fubie /. 

Program 
Feature 
Playing Strength 
Graphics (overall) 

Analysis display 
Anticipate 
Book (Si2e? on/off) 
Display (Text) 
Manual 
found (Variety, use) 
Alter-position 
Sack-Forward step 
Blindfold piav 
Clocks y 

Colour (Adjustable) 
Force move 
Joystick move entry 
Legal moves d i s p l a y 

, XSSSR-Z 
! Next-best move 

Orientation change 
P'ay self y 

Printer 
Problem Solving 
Repfay game 
Save/Load games 
Supervisor J ^ ^ f o u n d (on, off) 

II 'lire Knight J or the IlliC. 

useless players stand a chance; 
all-the-moves where — as in 
most casual games in chess clubs 
— the whole game must be 
completed within a certain pre-
agreed time or the slowest player 
loses on time; equal-time where 
the program kindly monitors 
your rate of play and adjusts its 
own accordingly — if you play 

fast, it plays fast, if you slow 
down, so does it; infinite-search 
where the programs just looks 
further and further ahead until 
told to stop — useful for postal 
games where you can just leave 
the program to ponder a position 
overnight or even all week. 
Colossus provides six modes-of-
play, more than any of the other 
programs. 

The latest gimmick is of 
course 3D graphics. The quality 
will of course depend on the 
hardware available. I've seen one 
display where it was totally 
impossible to make out the 
pieces in a complex middlegame, 
making the display useless. On 
the other hand, the QL, which 
uses 32K screen memory — as 
opposed to 8K in the CBM-64 — 
can provide an excellent display 
which is a pleasure to use. 
Actually most of the recent 
attemps at 3D are much clearer 

' and more usable. 
^ Loading times are generally 

much better now. Colossus Chess 
4.0 uses a turbo-loader, Psion 
Chess comes on Microdrive, 
Superchess can be transferred to 
Microdrive if you want, White-
Knight loads quickly because the 
BBC's normal loading is quick, 
and the program is very 
compact. However, Cyrus II 
Chess takes forever to load on 
the CPC-464. • 

59 YOUR COMPUTER, JANUARY 1986 





TECHNICAL DETAILS 
3.5" 250 K disc drive 
Double density disc interface 
Parallel printer interface 
Joystick interface 
Video monitor interface 
Peripheral through connector 
Built-in power supply 
Utilities on ROM including format and verify 
RAM disc facility 
Random access files fully supported 
Connections for second drive upgrade 
Comprehensive user manual 
Total: £199.95 inc. VAT 

ALLEl JOYSTICK 
NTER CONNECTOR 
DRT 

r r 

"Recommended" - Sinclair User Buyers'Guide 

Discovery -
helps your 
Spectrum 
make all 
the best 
connections for only £199 95 

In one simple step you can now transform your 
Spectrum into a complete computer system. 
Discovery from Opus Supplies is a sophisticated 
computer nerve centre combining not just a 
powerful disc drive and double density disc 
interface but the most comprehensive range of 
interfaces capable of running printers, monitors, 
joysticks and other peripherals 

No other system can offer your Spectrum so 
many options - allowing you to play the very latest 
games or providing facilities for serious business use. 
Discovery's specification includes over £300 worth 
of Spectrum peripherals and yet, at just £199.95, this 
remarkable all-in-one system costs less than a disc 
drive and interface combination. 

Just connect Discovery to the rear ol your 
Spectrum and you've started the transformation. 
Now you have immediate access to the very latest 
Japanese 3 xh" disc drive controlled via a powerful 
and ingenious double density disc interface. The 
unit's built-in power supply feeds both Discovery 
and your computer allowing you to dispense with 
your Sinclair power supply 

The Opus system takes no user memory from 
your computer giving you full compatability with 
all tape-based software including programs 
designed for use with microdrive and Discovery 
even has its own RAM disc allowing you super fast 
access times 

Now the choice is yours. Connect up a joystick or 
a printer to the built-in Discovery interlaces, link-up 
to a video monitor or incorporate your own choice 
of peripheral using the through connector. 

Whether you choose Discovery for games or 
business use you can rely on a complete range of 
readily available disc software produced by many 
of Britain's leading software companies, and our 
price of £199.95 includes an unbeatable two-year 
free warranty and free delivery 

Discovery is available nationwide from Boots 
and from all good computer stores across the 
country Ring us now on 0737-65080 for details of 
your nearest dealer, or to order your Discovery. 

Trade and export enquiries welcome. 
* Price quoted refers to Discovery unit only. 

Opus. 
>pus NuppliR. UJ 

Opus Supplies Ltd, 
55 Ormside Way, 
Holmethorpe Industrial Estate, 
Redhill, SURREY RH1 2LW. 



icture yourself as a guy 
with a top-hat, 
With pulsating globules, 
and bushes of green, 

Something comes near you, you 
follow quite slowly, 
A guard which moves like a 
machine, 
Platforms of brick that seem so 
long and high, 
Towering over you head, 
Look for the exit to plan your 
escape, 
And you're gone.. 

So sets the sceanrio for 
Cheekah's Exploits, a platform 
game for any Spectrum. It's 
main features are. 
• Smooth, bright, fully 

animated graphics. 
• Collapsing platforms — 

fully disintegrate as 
Cheekah walks on 
them. 

Listing 2. 
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J. R. E. Wood 
and a platform game 
with a difference. 
• Brick platforms — 

Cheekah cannot pass 
through these. 

• Touch sensitive 
conveyer belts — only 
operated when Cheekah 
walks on them 

• Thistles — to be 
avoided. 

• Mobile guards — move 
horizontally or 
vertically, kill on touch. 

• High-score table. 
• Attract mode. 
• Continuous tunes. 
• Editor mode — allows 

you to design new 
screens or change 
existing ones. 

• 25 different screens — 
some fairly easy, others 
virtually impossible. 

To enter Cheekah's Exploits, 
first type in the hex loader in 
listing 1. Run it and enter 0 for 
the line number. Type in each 
line of hex — the line of 
numbers and letters following 
the three digit line number — 
shown in listing 2. The 
computer takes a couple of 

Cheekah's 
seconds to process the data in 
each line. If the line is OK, it 
will be printed up on the screen 
and you can proceed with the 
next line. If you hear any of the 
three warning tones, then you 
have not entered the line 
correctly — enter it again. Once 
all the code has been entered the 
computer will Save it auto-
matically. 

Run the hex loader again, 
proceeding as before, except 
this time enter the lines in listing 
3. Obviously, entering this 
amount of code in one go is no 
pleasure trip, so if you want a 
break, enter X and the code 
entered so far will be Saved. 
Make a note of the line number 
reached so that you can enter 
this in response to " L ine 
number?" once you have 
reloaded the code and hex 
loader. 

Now type in the program in 
listing 4 and Save it on another 
cassette, using: 
SAVE "CHEEKAH'S" LINE 0 

Then New the computer and 
lower Ramtop using: 
CLEAR 23999 Reload the first 
block of code-using LOAD " " 
CODE 32300 and Save part of it 
on the second cassette using: 
SAVE "EXPLOITS" CODE 
32300,415. 

Load the first block again, 
using: LOAD " " CODE and Save 
it over the original using SAVE 
"CODE" CODE 28415,4018 

Load this block of code 
again, using: LOAD " " CODE 
2400 and then the second block, 
using: LOAD , , , , CODE 28018. 
Finally, Save the main block of 
code on the second cassette 
using: SAVE "C" 24000,8440. 

If you would like a copy of 
Cheekah's Exploits on a high 
quality computer cassette 
together with an instruction 
sheet explaining how to design 
new screen, send a cheque or 
postal order for £2.90 to: J. R. 
E. Wood, Northampton Hall, 
Bunhill Row, London, EC1Y 
8LJ. 
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exploits 
1 0 > D E F F N M 9 ) x a $ ( g > < " 0 " O R a $ 

< g ) > " F " O R a $ ( g ) > " 9 " R N D a $ ( g j < " fl" 
2 0 D E F F N h ( g ) = C O D E a $ ( g ) - 4 8 - ( 

7 A N D a $ ( g ) > " 9 " ) 
3 0 C L E A R 2 7 9 9 9 : I N P U T " L i n e n u 

til b e r ? " ; L : I F I N T l O l O R I > 3 4 0 
O R , L < 0 T H E N B E E P . 3 . 0 : G O T O 3 0 

4 . 0 F O R a = L T O 3 4 0 
5 0 P O K E 2 3 6 5 3 , 3 : I N P U T " E n t e r 

l i n e " ; ( a ) ; " : " ' L I N E a $ : I F a $ = " 

X " T H E N G O T O 1 0 0 
6 0 L E T C = 0 : I F L E N a $ < > 2 8 T H E N 

B E E P . 2 . 0 : G O T O 5 0 
7 0 F O R b = l T O 2 3 S T E P 2 : I F F N 

f C b ) O R F N f ( b + 1 ) T H E N B E E P . 2 , 
- 1 0 : G O T O 5 0 

8 0 L E T d = 1 6 * F N h t b i + F N h ( b + l ) : 
L E T C = C + d : P O K E 2 7 9 9 9 + b / 2 + a * 1 3 , 

d : N E X T b : L E T c = c - d : I F d O C - 2 5 
6 * I N T C c / 2 5 6 ) T H E N B E E P . 2 . 1 0 : G 
0 T O 5 0 

9 0 P R I N T " 0 " R N D 3 < 1 0 . : " 0 " A N D 
a < 1 0 0 ; a ; " a $ : N E X T a 

1 0 0 S R U E " C O D E " C O D E 2 3 0 0 0 . 3 * 1 3 

Listing 4. 

CLS 
10. >CLEAR 32299 

: PRINT USR 
: LORD 
32614 

11 i i CODE 

a C O R E L E V E L L I M E S T I M E H Z 5 C O R E 
O O O O O O O O Q ¥ 3 S±9B 3 2 « f 3 9 7 5 

(Listing ,? on next page) 
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Cheekah's exploits 
Listing 3. 

000 07074FED43105BCDR36OCD696772 
001 E1C93010087AB837C07BB9D8082F 
002 81BBD8911680C9087BB937CB7RB1 
003 B8DB0880BRD8901608C911C0604A 
004 .CB5E2003114061790F26000F0FCR 
005 0FE6606F19EBC92A2S5BCD52C949 
008 21045BE5CD2F69E135C83A215B5E 
007 FEFD28F2C92R2D5B48234E78B776 
008 20142R295B23237EB7C8236E671I> 
009 CD0C69CBFE2CCBFEC9CD446D084F 
010 1134551RE67FFEB32SB686CB7790 Sll 28«10SEB2B35EB281R131RCB7F40 12 28®73Cr*8420073E033D20023EF2 
013 8012E67FC60EC3956823RFBE2843 
014 211826CD8R68CP466C010503592F 
015 CDEC6S21175BCB8ECBBE210E5B20 
016 RF7723360532IF5B2R295B232324 
017 2323222D5B21335B361323360344 
018 C93A045BB7C3CDF76621346201C3 
019 0700CD0B672R135BRF3204SBC3E1 
020 7E68D5C51CRFCD9568CB7R20027C 
021 0D041D20F3CID1C9210E5B34CB2S 
022 9621685B3R30SBB7C8475E23CS48 
023 46234E2378CB7B280179BE20021R 
024 CBC323BE2002CS8323S623CB78C1 
025 280435203E72E52B2B2B2B2B2818 
026 73C5CB7B280CCB4320040D0D1816 
027 170C0C18133E100F1520FC80CB33 
028 4320049090ED44473R0E5BF523BR 
029 702371D5CD5R67DIF1C13DCD5R4E 
030 67E1C123109CC921125B3SFSCD26 
031 3768018R01IEBRCDEC68F1C921CF 
032 B062CDR569210000220RSB220CC3 
033 5B3E043217SB3C32125BC9DBFEBE 
034 2FE61FC93EF7CO2R6F20073EEFEC 
035 CD2A6F288BfiFCD2R6F20FACD2ABF 
036 6F28FB3EFDCD2R6F20063E8FCD23 
037 2R6FC82117SB7EEE0477C91E03C5 
038 0F3814CB5ECB9E200CESCDE16F1B 
039 2DCDF06FE1C80D0DBFC90F3813FE 
040 CB5ECBDEC8E5CDE16F2CCOF06FF4 
041 E1C80C0CBFC91D20D0C9CO0C6961 
042 7EFE07C8FE06C8FE03280FE63F74 
043 FE052O0522315B37C97EFE18C933 
044 C5D5E5CD5171CDC166DS1R141419 
045 B728FRE17CC60767924704280F7E 
046 5415151fl772S1510FR702570E139 
047 1806702570E13607D1C137C9794C 
048 0F0F0FE61F6F780F0F0FE61F67B2 
049 C979E607C0CD0C693E17BEC8111O 
050 200019BEC878E6072002B8C919E3 
051 7EFE17C9EO4B105678B7C821172E 
052 5BC5C5CDR36DCD6967CD026DC12C 
053 110F5B1RFE06304278FEB0282O86 
054 E6072039CDE16F2424CD916F088O 
055 79E607260S2CCD946F3S150S381O 
056 1221175BlRFE05206DRF321FSBflfl 
057 3E02CBE61S6S3E05123R1F5BFE7S 
058 283806CD2168C31F712117561ABC 
059 FE05204BCBR&E52R315B7CB57E29 
060 E1280ACB77CC636FC47R6F1818O3 
061 7E1F38273EFB0BFECBEFCD5E6F62 
062 300C3EDFDEFE17CD5E6F3002C8E0 
083 E6CB4620753EFECD2R6F20073E93 
064 7FCD2R6F2867RF321F5B3EFB1820 
065 06CB76CBF62S03CBB63C320F5B8C 
0 6 6 3 D F E O 4 2 S S 8 3 C F S 8 0 4 7 F 1 F 5 E 5 C B 7 D 
067 7F2007211F5B8677182878FE1004 
068 3816CDE1&FCD0C697EFE17280B73 
069 79E60728132C7EFE17200D2117C5 
070 5B3E40RE77E1F1ED44188EE1F1R9 
071 C666200ED17BB9D52008CB5ECC56 
072 696FC47F6FD179FEFR38014BED3O 
073 43105B78BRF5E5CDR36DCDR067&B 
074 E1CB6E2&0RCBRE01FF031E01CDB4 
075 EC68F1C82R115B1103006229296B 
076 C35E697DE61F4F7CE603477DE66R 
077 E0B007070747C93R0E5B4ECB71E2 
078 2804O603ED4447043ECFC60310A7 
079 FC5F2C7DE6iF2o047EB928F650Dfl 
080 2&2D147D3CE61F28347EB923F4RB 
081 2CCD51717E21000022315BC37E49 
082 6B219977ED5B2B5BCBBEC0A96BD4 
083 ED521920F6C9COO0663E013207B2 
08i 58C07569110907CDE56621B8657D 
08S 22055BCD206F2110&622295BCDE8 
<336 466C3E0D32175BCD3F6E21336302 
037 CDR569CD4C722805CDF26918C598 
088 0S3E02CD7559CO9D7108300B2132 
089 01002213SBCDEE7S13RECD116FD4 
090 CDO066COF66B7CB5CC346C381016 
091 EBCD1C6C380RCB7E280B214E62CF 
0 9 2 C D 3 7 6 C C O C 0 & D 1 S E 1 C D 4 9 7 2 D 2 R F 6 C 
093 712R295BCBFE219977ED5B2B5BE7 
094 CB7E28C8CDR96BEDS21920F4CO53 
095 907118BBC02B6ECD1R673R175B41 
096 CB4F280SCDFF6ECRD36918EBCB58 
097 7F28111FD8ED5B155BCO486801E5 
098 01011E0RC3EC6SCB57C47D69CDDA 
0 9 9 1 R 6 7 C D 8 B 6 E C D 1 A 6 7 C D 0 D 7 0 C D 1 R C 6 
1 0 0 6 7 2 R 3 1 5 B 7 C 8 S C 4 & 2 7 1 3 R 1 7 5 B 1 F B 0 
101 300DCD1B697BFE0FC8FE1C37C8F7 
102 18fifiCC>306FCD12683EFEDBFElFft9 
103 389O3E7FDBFE1F3896C9CDD06624 
104 21175BC8C6RF32185B11070FCD6C 
105 E56621DC61C100017E23087ECD9F 
106 95680C0C2379FE1E20F1210F0B19 
107 22085BC3RE73CD2F692R085BE540 
108 CD0C69CBBEE13R215B5FFE0620E5 
109 057DB728012D7BFE0920067DFEB2 
110 1F28012C7BFE0820042520012483 
111 FE0720067CFE1728012422085B8E 

112 ESCD0C69CBFEE13R215BC92R29R3 
113 5BE5CDR96BEBC0BR6D4440EBD14D 
114 2802EDB0ED532B5BD1D1D1D1C99R 
115 21045B7EB728043SCC626ECDE766 
116 72FE23CC2O73FE3028ESFE372897 
117 E0FE32CC8D74FE2B2012CDC4743D 
118 30D3D1D1D1O1CDC06D219977C335 
119 0976FE3SCC0975FE0R20C1E5CD97 
120 5D6EE17C3DC0RFBD280E477D048F 
121 D80338RE20F978FE0R28R7C1C1R9 
122 E532185B2603COSR69E101DC6162 
123 3R185B076F2600097EF640082331 
124 7E011F01C39568242SC8CD0C69B2 
125 772600C93E072R1958CDC573C816 
126 22195B2R1B5BCDCS73C8221B5B9B 
127 2R1D5BCDCS73221DSBC9CP497393 
128 ESCD0C69CBBE3R185BFE09280C98 
129 7EFE382807FE07C22D7S363826E0 
130 04CDSR69E13R135BC9CDCF73211B 
131 1574ESCDEF732219SBFE03DR3C4R 
132 75FE09CR0E77COEF73221B5BFE90 
133 08DAA775CDEF73221D5BC3307630 
134 2R295BCDRB6B79FE02D8EB2R2B22 
135 5B2323FE08200123AF77BE260R01 
136 D1D101D1212262C3376CE518CD1C 
137 6R6D444D192apiEDS32B5BlBED9B 
138 B823C9D0212o5B1102003E7FC9C1 
139 119977D5DDE1R7CDBR6DEBC92124 
140 7F64CD0667CD2F693R21SBFEFO33 
141 28F6216664CD0667CD7774CDB931 
142 74O6327610FDCO81743E30CDB93S 
143 74C3S569CDC604FBD8O1213864ED 
144 1S42216O64CD066737CO7774F56R 
145 CDE174C0S174F13CF5CDE174F119 
146 30D8C35S6903F3CD6205FBD8C14F 
147 3E7FDBFE1FO8F130OB08214664BC 
148 300E212264IS090821SS643003IB 
149 212C64C3376C217564CD0667R7F2 
150 18B9E5D51CESCO0C&97EE1FE0732 
151 200D24CB422802252C1D20ECO1O3 
1S£ E1C9E1E1E121OR621805O1D121BR 
153 F061C3376C11000C47B7280C3D37 
154. 200F7DFE1F28E41C1418067CFE9D 
155 172SDBiCE5CDCF73£lCD12757SD7 
156 F5FE02F5E5CD4O74C1F130047EB4 
157 B72010F17023712B87CR4D6D3D7F 
158 CR966BC35F6B0121A065C3376CB5 
159 0EO07CBA200C769530040CED44F1 
160 6B5F1601C97DBB209fi7R943004DE 
161 0CED44625F1600C9ED5B195B47E0 
162 C0857SE5CDCF73E1CD127578FE66 
163 03F52006CE42CR357SS1O5E5CD77 
164 4074C1017B0F0F0FE6E0B07723FE 
165 7B0707E660B1CB0R82772BF1CA64 
166 706BC3466&CD5E74COC06OCDF6B0 
167 6BEB7RB32S13CCHCSC38F0CO87BF 
166 72CD466CCD626ECO13741SES2R0E 
169 2BSB22295B060&RF77BE2320D135 
170 10F9222B56EB219977474FC5CDF5 
171 R96BC103ED52192OFSED43135BE3 
172 16CS3R305BFE09CR7F75342R1BE3 
173 5BEDSB195BCD3S75CR3&75C60fi2S 
174 CE11CE4143ED5B1C-5B28167CBR5F 
175 20147B8D381E7D30CB412004FEED 
176 1F28238B531S107DBBC2367S7RBF 
177 BC38077C30FE1S2S1OBRDR367584 
178 7CFE182807CB4120077DFE1FCR58 
179 2F750458E5CQCF73E1E50DE142BR 
160 51CO127524CB4220022S2CCO1228 
1S1 75S0D5ODESCS3E08CD4074E521EE 
182 1264CD0667CD2F693A215BD602R3 
183 FE0430F4F5C&626EF1E1C1CB192F 
184 IFIF1FD1B27743D17R0F0F0FE6FB 
185 E0B02377237A070707E6C01DB352 
186 070707CB091F772B2BDD21685B96 
187 C3926CCD816C'DS5F3E0708C3783B 
188 6E46234E3E01CDF476D8AF772BC4 
189 7701C9EB2A295BR7C0FF7623CD83 
190 FF76060623AFBE2S29C5D5C5CO8E 
191 236BF1FE053 728027E077A3D01F0 
192 CDF476C138E423E5EBCDBR6D1B16 
193 1S44 4DE1EOB0ED532BSBC9100099 
194 23AFBEC80S5E76E61F47237EE6D9 
195 1F4F237E0F0FE61F3CCB6B2801CD 
196 3701F5C5CDS1&DC1300EF1C50436 
197 3802050CCO816DC138CFF5F1CD81 
19S F876C4CB7R2002050CCDF9762349 
199 £5EB21305B35CDBA6DiB18fl51491 
200 00151E0E06051C060800D26000RR 
201 6DA30C9B0F9C0QF6E03D004A9DAC 
202 119F00349E6E9269970OF7E03187 
203 9710980E380E84289800F441B410 
204 F4B03342RF6589419D69C390R94O 
205 8911000311160403050R05121102 
206 1002006706678154267281008256 
207 8E430E05SF2591231225S500313C 
208 9E349C0990006DB30OCOD392E942 
209 93499OR9A04A8E000S8S379ROC04 
210 9600E64E0EO3519900131F160113 
211 1410030E00A4614OB00054R53464 
212 B10B9C00A9A22S30C43F139E00FC 
213 F7E0959B9580719B002E1600F566 
214 0552C620B52B50A70FE311B20ED7 
215 0E0016001614021D0E03161F02B4 

216 0000ER300ECE00F7E03S130D92B4 
217 0D9BR78000072875B487CB00B22B 
218 94729C339RO0E0002998250F0014 
219 R510BB2C539BC7E69CC7C91D65E5 
220 0035F5C131001501930113051361 
221 0F13190F01021600F7E0EF8900B2 
222 2D8FR78BE78000E992679408895C 
223 00359E139R11E06BB000068B0623 
224 8700F57326F529210C918O0C8711 
225 8D25940R000B0F0O10101F1413OD 

226 1419141C10R1O070F160100E48717 
227 002E300F9EC21000011185B2284E 
228 0F008O8B8DB2B1822426118R15C3 
229 8B0E23004C950B9600B6F2B3B24B 
230 52B24628BO00021F131R05070D96 
231 1E0O0D0028R24CCC11672F1E00OF 
232 8F83348R948E00C4E00R8C000430 
233 9FF382000B8E2F092F08749CO400 
234 9400E260F605B094458994RRB203 
235 96O2RC92001602141206120E1822 
236 091F0D14050E07170044A60064CS 
237 51268200RFB2CE99RE922D9ERC78 
2 3 8 B 2 4 B 9 2 0 B B 6 R A 8 2 8 6 B 3 R 5 B 2 2 D 9 2 F B 
239 EO9556R5R82OR827099E8792E7C8 
240 9SR8B20093B287B2000B9F0D9DF4 
241 0B9569B200F112B3B5723362C0EC' 
242 79000D0E0D0F1601181E020E020O 
243 110C020C1O0309030B0314031692 
244 00004FR20E3C2E134FB40E9E2ER9 
245 018B828B888B938B9900R5CSE9B6 
246 8CF18CB5C5R7fl9B3fl90CF7E06F75 
247 8E&B8E238F4B014B1E00228F0BRR 
248 920B8D0395038R00ED9422101B1D 
249 96100396EO62210016011.71E02FD 
250 090E040F030801081C0216000072 
251 S5E152E28D02EDC36RE1483D512A 
252 R3B1RFE796C781E78B64E2R52045 
253 00EO016D1CR73E4714 470973007R 
254 255F00000E8300E2RR2RE521F0C1 
255 E8CRR1EEC55500021802160B0098 
256 0517IS17161616181302021F00O8 
257 00579600469600769C9495928E24 
258 90878E808C878R8E8895669C44B3 
259 96000S96059816970B8900024556 
260 O0424CD082S3O0C25RO0EC400CF7 
261 ftS0F868FC39ECFC09E0012051435 
262 000301081B0B15006ERE0000D73R 
263 E000R25F47flFR7R02flC8Cfi8091EB 
264 809435B28AB490SD8500028100RE 
265 E5R061R5CER963E060025CCE4B71 
266 6B950E4692EF408CF5606BB290R3 
267 920003IF1400020014IF090B091R 
268 140D170D081104111B0000F7E065 
269 673EB3C5RFR9EB3C0000R582R538 
270 R00000424F3CR96C9RE029BIF124 
271 4S53B500F800151F031E031611C9 
272 0611101114111E070300D76000BC 
273 R5R2A5B26BE4E521C2E148E200C0 
274 2790REE2RF07RF08RF0ERF0FRFDE 
275 ISftF16flF1CRF1O00179F624000C9 
276 00F57817F59196F5RR15F5C394R0 
277 R34163R924ER0003001319020C3B 
278 0217101E141F00D261C5E089633E 
279 00&2R022ROE293C6E000163036BD 
280 8FRD96651F003687358BRO81COCE 
281 SB1098001780378F 7411740E0097 
282 F08155E78076S3778E537B8E0057 
283 160F031B041304160C1005020690 
284 03070207160A1600702000R49916 
285 R799RR99ft09900E23F02200096ft2 
286 B254O18B0O4F8C0681C5332BC198 
237 00068200E814R7EB1427C2R99C58 
288 EE6125A5142700160213010F0291 
289 08130C18101O00O&0800E40F2E68 
290 2F879000C4R0149F128E00868033 
291 88853R8R90306990RR328D952E76 
292 37919AB21CRE30B2S02C873487FE 
293 000F 81 OF830044-769084FB2DEC11 
294 4090E2008802F11400021B1200R0 
295 0300031F030C031311160D0S0093 
296 1700F0R0F 76000C400C404C41F6D 
297 C41B8D9BSD80ftOR900C401C402F5 
298 C403C41CC41DC41ER40Ofl40Eft471 
299 0FR410R411R4125090028D6CSS61 
300 6C94 0042334227R413R40C90B38D 
301 O58D00EC8C820S3S0R351600RB99 
302 BB8FRB408CF30O16EE007RER0831 
303 BR00021F0B0S071C0703151R0E5S 
304 0F1210030000C9ROC931332100EB 
305 002584259R11B600649C64C664BD 
306 80550F6510CB04D11F2O8F718EE3 
307 BS8D002897079827070S8800ftF0D 
308 2E8AF3AD91137D8E13D60EE218F& 
309 93B3188F000412021E0809006R9E 
310 9B2&9&003690348E328C308R2E85 
311 3S002E3FC4R300869Bft68£>8flRRE4 
312 8222822100258F00E8ftft95R8O19B 
313 124299960B6C958B70RS00151E64 
314 0B1E05100802091E0B0800CD2180 
315 EOB07734762100C4C1R49R8781RR 
316 E7C336130000R240CRB1RRR12BCB 
317 8F0037ft23S38358400E5016R4F7D 
318 EF904F2D9E4F319EE20176001532 
319 04171610010C050B040R050B0687 
320 0F130F1B031702070068R188B1B1 
321 0032R0R391R398004BCD2E2CF0ft3 
322 1345R20077R022202E3R2ER00C95 
323 860C84000B35EE12EE140E930049 
324 F2BB8F4E2R9ER3E224001517163D 
325 1E0R19161O0C0100684Q2O9700ED 
326 24C10070C0659349972O9D00F7RE 
327 E0B100B101R912R9138200005490 
328 lREDR200E221F4916R92fl641C5D9 
329 00130112110O1200F7E0B0480025 
330 49864990479347892C9B498C8876 
331 96002F84C820003S814780O0ED9B 
332 88ED950002413C02498C424C94D2 
333 025690425194425Bft002538C426F 
334 599042479400151F0402101R0670 
335 0R06130073E26BE100F7E00D8028 
336 E681R68CE69500861E001580RFFC 
337 E0319E00310S328R31103297O0RB 
338 F5991385B312750D12352711FS11 
339 8110ED8194RD68956O4F962D36F2 
340 9700000000000000000000000097 
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Tandy Printers. 
More of what 

it takes. 
So what's Tandy got the others haven't? Quite simply we 've got more. A range of computers that's 
second to none and a complete range of printers to fulfil most hard copy requirements. And for 
those who need IBM compatibility in daisy wheel or dot-matrix format we offer you more for your 
money. Check out what Tandy can do for your business and like thousands of other businesses 
who've already chosen Tandy you'll find out for yourself that Tandy has got what it takes. 

£395 VAT 
DWF 220. Accurate, concise printing for word 
processing programmes. Prints clearly defined 
characters at a speed of over 200 words per 
minute. 

£595 VAT 
DMP 430. Gives a high quality print return, accommodating a 
whole host of specifications including correspondence fonts, up 
to 180 cps., Micro. Italic, double high and elongated fonts and 
graphics. 

£299 vat 
£199 %T 

DMP 130. This amazing Triple-Mode 9" 
printer will perform a variety of tasks for the 
price of only one machine! The choice is 
yours, whether you require Word 
Processing, Data Processing or Dot-
Addressable graphics. 

£ 9 9 5 v a t 
DMP 2100P. High quality printer at a price 
that's hard to beat. Accommodates Data 
Processing. Graphics and correspondence 
quality fonts. 

TRP 100. Has the advantage of 
printing both texts and graphics on 
regular and thermal paper. A 
versatile machine that responds 
with sheer perfection. 

TANDY 
COMPUTERS 

The range that's clearly superior 
Tandy Corporation (Branch UK). Bridge Street, Walsall, West Midlands WS1 1LA Telephone: 0922 648181 

For further information dial the operator and ask for 

Freefone Tandy Computers 
Available from selected Tandy Stores, Dealers and AT Computer World 



You're an Olympic athlete competing in eight key 
events at the SUMMER GAMES. How well can you 

score in track! swimming, diving, shooting, 
gymnastics and more? So realistic, there's even an 
opening ceremony and awards presentation after 

each event. 
Unlike other "Olympic-like" games. SUMMER 

GAMES has incredible realism, superb state-of-
the-art graphics and sound effects, including national 
anthems from eighteen countries and true action-

Compete with up to seven other contestants in your 
favourite individual event, or go for it all in the 
grand competition. Some events, like cycling, 

rowing and fencing even challenge you with realistic 
head to head competition! 

You have a choice of eighteen countries to represent 
and you will need the correct strategy and mental 
toughness, not just speed and agility to excel in 

each of the eight events. That's why we included 
a feature that lets you practice each event until 

BREAKDANCE is more than a game, it's four games 
in one. In the first you "go down" to "battle" row 

after row of breakers as they attempt to invade your 
turf. A second game lets you "break"' with the 

famous 'Hot Feet" in a contest to see who really 
has the most "juice" in town. A third challenges 
you to figure out the right sequence of steps to 
perform a backspin or suicide without getting 

"whacked." Or, you might want to start with the free-
form section where you choreograph your moves 

strategy game play. In each event you must plan and 
execute your game strategy in order to maximise 

your score. It's not just a matter of how fast you can 
move the joystick. 

So change into your running shoes, grab your 
joystick and GO FOR THE GOLD! 

• Opening Ceremony and Awards Ceremony. 
• 8 Different Sports Events. 

• Action and strategy elements in each event. 
• Compete against an opponent on the 

computer. 
• Individual and Team play. 

• Joystick Controlled. 
• One or more players. 

you're ready for the real competition. 
Remember, it's not too early to get ready for 1988. 
With the right diet and training you might just make 
it: but in the meantime grab your joystick and try 

eight new ways to go for Gold! 
• Includes Cycling, Fencing, Kayaking, Triple 

Jump, Rowing, High Jump, Javelin & 
Equestrian Events. 

• Opening, Closing & Awards Ceremonies 
with National Anthems. 

• Individual & Head to Head Competition. 
• One to Eight Players. 

and watch the computer act them out In slow motion 
or at normal speed. 

It's up to you, play it alone or against a friend either 
way...Breakin' is now made easy with 

BREAKDANCE! 
• Over 100 different steps in all. 
• Complete with breaking music. 

• Includes: Moon Walk, Turtle Up Rocking. 
• Head Spin, Suicide, Back Spin and more. 

Available for: 
Available for: Available for: Commodore 64 Cassette 

Commodore 64 Cassette Commodore 64 Cassette Commodore 64 Disk 
Commodore 64 Disk Commodore 64 Disk 



introducing true competitive auto racing, both on the 
track and in the pits. 

A split screen display allows two players to race 
against each other, fighting for the lead on the track, 

and struggling to be first out of the pits. 
You'll need a race strategy good enough to beat 

an opponent. But remember, his strategy might be 
as good as yours. Then it comes down to a test of 

nerves, a test of guts. 
Grit your teeth and hope that you tyres and fuel hold 

Your mission is to foil a horrible plot. From an 
underground laboratory, Elvin, the scientist, is 

holding the world hostage under the threat of nuclear 
annihilation. You must penetrate his stronghold, 

avoid his human-seeking robots and find the pieces 
of the security code. 

Somersault over the robots or use a precious snooze 
code to deactivate them long enough to search 

each room. Use the Agency's computer to 
unscramble the passwords from the code pieces, or 

You've captured the gold in Summer Games7' ' and 
Summer Games IF'' - now it's on to the Winter 

Games! And what an incredible setting - a 
completely realistic winter wonderland featuring six 

action-packed events. You can compete against 
your friends or the computer 

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

J J 
1 

• 

FITSTOPII 
out for another lap, because if you 'pit' now it may 

cost you the race! 
• Head to Head Motor Racing. 

• 6 Different Circuits. 
• On Screen Map. 

• Full Pit Facilities. 

Available for: 
Commodore 64 Cassette 
Commodore 64 Disk 

I 
IMPOSSIBLE 

try to solve them yourself. You've got to reach Etvin's 
control centre, but you'd better beware.... 

This mission is stamped IMPOSSIBLE! 
• Over 30 Rooms. 

• Over 80 Different Robots. 

Available for: 
Commodore 64 Cassette 
Commodore 64 Disk 
Spectrum 48K Cassette 
Amstrad Cassette 
Amstrad Disk 

» » 

WINTER 
GAMES 

the gold at the Awards Ceremony? 
The quest for the gold continues...And it's all here 
- the strategy, the challenge, the competition, the 

art and pageantry of Winter Games! 
• Six Winter Events: Bobsled, Ski Jump, 

Figure Skating, Free-Style Skating, Hot Dog 
Aerials and the Biathlon 

• Opening, Closing and Awards Ceremonies 
complete with National Anthems 

• Compete Against tfie Computer or Your 
Friends and Family 

Available for: 
Commodore 64 Cassette £9.95 
Commodore 64 Disk £ 14.95 
Spectrum 48K Cassette £7.95 

Coming soon: 
Amstrad Cassette £9.95 
Amstrad Disk £14.95 
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Figure /. 
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SO 
AO 
70 
80 
90 
lOO 
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130 
140 
ISO 
160 
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173 
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190 
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210 
220 

PROCINITIALISE 

R - 2i D - IcFF 

PROC_OUTPUT CR, D) 

R - Ot 0 » IcFO 
PROCJJUTPUT<R,D) 

END 

DEF PROCINITIALISE 
OSBYTE - ltFFF4 
ENDPROC 

DEF PRDC OUTPUT<R,D> 

AX - 151 

XX - R * 96 

YX - D 

CALL OSBYTE 

ENDPROC 

The Robotix kits from 
Milton Bradley are a new 
addition to toy shop 
shelves. Each kit con-

tains plastic beams, wheels, 
bearings and trimming pieces 
that allow you to build any 
number of different moon bug-
gies, asteroid scanners, dune 
detectors, and star crabs; as well 
as more mundane cranes, lorries 
and "walking" machines. 

The heart of the system is a 
small, but very tough electric 
motor. The smallest kit has one 
motor and the largest has four. 
Each motor can be controlled 
separately by a manually 
operated switch and will turn 
clockwise or anticlockwise. 

The second key element in the 
design of the system is the hexa-
gonal plug and socket method 
by which different components 
are joined together. Everything, 

John Dawson looks at 
Milton Bradley's Robot 
kits. 
from axles and swivel joints, to 
beam and gears, uses the same 
six-sided connections. Both 
Fischer Technik and Lego have 
produced construction kits that 
can be used for serious com-
puter-controlled projects and 
the different methods have 
advantages and disadvantages. 

Fischer Technik components 
lock precisely and solidly 
together but the gear will rely on 

4hove: Millon Hrudiev 
Robotix motor. 
He/on < fintrullinx the arm 
using a HHt micro 

Robot 

friction between the axle and the 
wheel to transmit force. Lego 
plugs together less decisively 
than Fischer Technik but its 
gear trains use axles with splines 
to hold the gears rigidly in 
place. Neither system is in-
adequate provided that you stay 
with the forces with which it was 
designed to cope. 

In the same way the Robotix 
system relies on a tight push fit 
between the male and female 
components of the connectors if 
useful loads are to be supported 
and driven. 

The Robotix motors are 
about 5.5 by 3 by 3 cms in size. 
An output shaft emerges from 
one side and there are con-
nectors on four other sides of 
the obling casing. The motor 
can be mounted so that the 
output shaft rotates in any one 
of three axes. The unit is 
powered by three volts DC and 
incorporates a 1300:1 reduction 
gear train. 

When it's running free with 
no load the shaft rotates at 
about six revolutions per minute 
(rpm) so the motor itself is 
rotating at about 7800 rpm. 
Milton Bradley say that there is 
an integral clutch inside the 
casing which prevents damage if 
the motor is connected to the 
two arms to make a "hand" for 
holding objects. 

M o t o r s a r e i m p r e s s i v e 
Using fresh batteries I 

measured the free running cur-
rent taken by the motors as 
approximately 60 mA. On load 
the current rose to about 180 — 
200 mA and when the motor 
was stalled, that is with the 
output shaft stationary, the 
current rose to around 400mA. 

There seemed to be about two 
or three degrees of play at the 
output shaft which is not 
surprising given that there is a 
substantial reduction gear train 
between the output and the 
motor. The maximum torque is 
said to be 3.5 kg/cm. In other 
words the motor will lift 3.5 kg 
on a lever one centimetre long 

' fixed to the output shaft. If the 
lever is made longer, the weight 
that can be raised is reduced. At 
five centimetres — about 2in. — 
the motor will raise a weight of 
700 milligrams, roughly 1.25 
pounds. 

The motors, made in Hong 
Kong, are very impressive pieces 
of cheap mass production 
engineering. 

The instructions in the 
Robotix kits are based on 
photographs of completed 
models with a list of the parts 
required printed at the side. The 
photographs are very nice but 
not particularly easy to follow 
if you want to slavishly build 
one of the Milton Bradley 
designs. Leaving that aside, the 
kits offer enormous scope for 
constructing working models 
that are both fun and 
instructive. 

I had intended originally to 
use the Fischer Technik robotics 
kit to illustrate how you can 
build an interface between a 
microcomputer and a device 
that you wish to control. 
However, the Fischer Technik 
kits are expensive and difficult 
to obtain from local toy or 
model shops. The Robotix kits 
sire marketed widely and you get 
more motive power for your 
money. 

What the Milton Bradley kits 
lacks are the sensors like 
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microswitchcs and photocells 
that are easily availabled for 
Fischer Technik, and also some 
of the precision that can be 
achieved using Fischer Technik 
components. The first problem 
can be overcome and the second 
may or may not matter to you. 

Figure 1 is the original 
porgram that I typed into my 
BBC microcomputer to control 
the lines from the user port. The 
program was copied from 
Interfacing and Control on the 
BBC Micro which is a National 
Extension College publication 
— ISBN 0 86062 400 4. Figure 
2 shows how the program 
developed to show on-screen the 
status of the interface, and to 
obtain an input from the 
keyboard which will switch the 
interface to move active state — 
moving up — to a second activc 
state — moving down — or to 
an inactive state — both outputs 
off: all off. 

P r i n c i p l e is q u i t e s i m p l e 
The principle of the program 

is quite simple although the chip 
involved in sending the data to 
the interface is almost as 
compex as the 6502 central 
processor unit itself; it is 
certainly less well understood by 
most people. 

The uses of 6522 Versatile 
Interface Adapter (VIA) are 
described in the Advanced User 
Guide to the BBC Micro, 6502 
Software Design by Leo J 
Scanlon — ISBN 0 672 21656 — 
and several other books about 
the 6502 microprocessor. For 
these purposes the 6522 VIA 
can be treated as a simple 
input/output chip which takes 
data from a memory location 
and outputs this information on 

the eight data lines. 
The output lines coming from 

the user port continue to hold 
their on or off status until new 
information is written into the 
memory location. 

The superb machine opera-
ting system in the BBC micro 
makes everything easy in both 
machine code and Basic. Price 
Output — lines 250 to 300 in 
figure 2 — sets up an Osbyte 
call which will write to one of 
the memory locations associated 
with the user VIA. The 
"memory location" is actually 
one of the registers in the 6522 
chip which is treated as through 
it were part of the computers 
ordinary Ram. Initialisation is 
carried out by sending Data 
&FF to Register 2 in lines 210 
and 220. This sets up all the 
eight data lines as outputs rather 
than inputs. 

Proc Off transmits 0 to 
register 0 which sets all the 
output lines to off, that is about 
zero volts. When a line is set to 
On the voltage rises to more 
than 2.4 volts in theory and a 
little less than the 5 volt supply 
in practice — 4.8 volts typically. 

A line is turned on by setting 
one bit of the data byte to a one 

40 SO 40 
70 73 7* 
60 

110 
120 130 140 ISO 
160 170 ISO 1«K> 
200 
210 
220 
2ZO 240 230 2tO 270 
d*o 
290 JOO 310 320 330 340 350 

Own Oult Stop (Spac* bir>* REPEAT rrnur TAP (10.3) I -pftEOS Up PRINT TA»<I0,7)| -Ot«tu» "t K* - 0CT* IF K« - *U" T«* PROC OUTPUT IO,Ul)i PRINT TAD<I*,7> | "UP IF K« - -0- THEN P*0C OUTPUT (0,»02) i PRINT TAB< 7) ( "DOMN IF Kt <> -O- UKU K» <> -D- THCN PfiOC OFF UNTIL X* - -O-
ENP 
D€F PROC INITIAL ICC CLB CBSYTC - 4FFF4 » - 2l D - WF PROC OUTPUT <ft,D> 

OtT PftOC OUTPUT IR.D) AX - 191 XX - * * 
YX - D CALL OSBYTE ENDPTOC 
OCF PHOC.OFF Pftt)C_OlfTPUT(0,0> PRINT TAB<1V,7>| "ALL OFp-ENOPftOC 

tar left: In packing the 
pieces. I eft: The interface. 
Below: The "hand" made 
out of two opposed 
"fingers'" driven by a 

motor. 

instead of a zero. Remember 
that each byte has eight bits: 

0 0 0 0 0 0 0 0 0 
7 128 64 32 16 8 84 2 1 

one byte shown as binary bits 
bit number 
value of each bit in decimal 
So the byte shown above has a 
decimal value of four. I have 
used the two lowest bits to 
control two lines from the user 
port and these are turned on by 
writing either &01 or &02 to the 
VIA register. Programming 
books will show you how to 
twiddle individual bits using the 
various Boolean operators -
And Or Not XOR. If you want 
to control each data line 
independently you will need 
these techniques because the 
only alternative is to turn off all 
the lines at the same time by 
sending &00 to the VIA. 

M o r e t h a n o n e p r o c e s s 
The advantage of controlling 

each line separately is that it 
permits you to have more than 
one process operating at the 
same time. For example, you 
may wish a robot arm to turn 
clockwise while the wrist joint 

is also extending to position the 
object it is holding correctly 
before it is placed at its 
destination. If the wrist turning 
movement is completed before 
the rotation you must turn off 
the wrist motor or actuator 
while the other continues to run. 

It doesn't matter that the 
software that you use to start 
controlling a robot is very 
simple. There is a sense of 
wonder when you press a key on 
the BBC micro and see this 
translated into a movement of 
something that you have built. 
The excitement of making the 
first steps will lead you quite 
certainly into developing more 
complex and capable software. 

The electronics of controlling 
a robot or some other machine 
can be as sophisticated or as 
simple as you like. The interface 
that I built is very primitive 
indeed but it works and could 
be developed further. 

Most of the components for 
the interface came from the 
local Tandy shop. I don't like 
going to Tandy's particularly 
because their electonic bits and 
pieces are more expensive than 
they should be, but otherwise 
you may have to order what you 
want by mail. You will need a 
lead to plug into the BBC micro 
user port — 20 way ribbon cable 
and one, preferably two, 20 way 
insulation displacement plugs — 
IDC plugs. I used a small piece 
of Veroboard to mount the 
interface components and 
bought a 20 way socket to 
connect to the remote end of the 
lead from the BBC computer. 

The VIA in the computer will 
not drive the motors in the 
Robotix kit directly. The 
reasons why not, and some 
commercial alternatives to 
doing it yourself, are well 
explained in Richard Pawson's 
excellent book The Robot Book 
published by Windward — W H 
Smith and Son Ltd — ISBN 0 
7112 0413 6. I decided to use 

Icontinued on page 71) 
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Robot kits 
+ 6 volts 

+3 volts 
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< m > 

t batteries 

+ 3 volts 

• switch 
* 

- 3 volts 
m = motor 

ftoboti* • 6v 

data 0 

BBC user 

•HF1 

BC109 20 K 

w s r 
BC109 

port 0 volts 
Robotix 0 volts 

Figure 4. 

(continued from page 69) 

ordinary relays to switch the 
motor power supply because 
they provide good isolation 
between the electrically noisy 
motor circuits and because they 
make reversing — rotating the 
motor in two directions: for-
ward and reverse — far easier 
than doing the same thing using 
transistors. 

The circuit diagram of the 
original Robotix switches is 
shown in figure 3. You can see 
that one side of the motor is 
connected to the middle of the 
four 1.5 volt batteries. Pressing 
on the rocker switch connects 
the other side of the motor to 
either end of the stack of 
batteries — 3 volts positive or 
3 volts negative — which makes 
the motor rotate clockwise — 
forward — or anticlockwise — 
reverse. When the switch is left 
untouched it is not connected to 
either the positive or the nega-
tive supply. 

The interface is designed 
simply to replace the two 
actions of the switch and figure 
4 shows the circuit diagram. The 
test version that I built and that 
is shown in the photographs can 
control only one motor. You 
can control four motors using 
eight relays by duplicating the 
circuit and connecting each 
input to a transistor to one of 
the data lines from the user 
port. 

Alternatively, you can use 
some of the data lines to switch 
other devices like electro-

magnets for lifting things, light 
bulbs, solenoids to open or close 
gates, and motors that have to 
turn in one direction only. 
Darlington transistors — the 
TIP 120 and TIP 125 are typical 
— can be connected to the data 
lines and, because the transistor 
has a very high gain of more 
than 2000, can control directly 
a Direct Current (DC) load of 
up to four or five amps at 50-60 
volts. So, if you have one or two 
motors in the Robotix kit these 
can be supplemented by other 
devices that you make yourself. 

The 20K Ohm resistor — 
20,000 Ohms — between the 
user port line and the base of the 
transistor prevents an excessive 
current being drawn from the 
VIA in the computer. The relay 
requires about 70 mA at 5 volts 
to operate reliably and the 
BC109 NPN transistor uses the 
voltage change on the data line 
to switch hard on and hard off, 
turning the relay on and off as 

it does so. 
Any general purpose NPN 

transistor will do for this 
application provided that its 
maximum collector current is 
sufficient and that it has a DC 
gain of more than 60. The 
1N4001 diode is connected 
across the coil of the relay to 
prevent a spike of reverse 
voltage which might destroy the 
transistor when the current 
through the relay is turned off. 

I can never remember which 
way round diodes should go and 
for this application the band 
round the diode, which marks 
the positive end or anode, 
should be soldered to the side of 
the coil connected to the 
positive supply. 

The batteries in the Robotix 
kit are used to supply power to 
the transistor/relay circuit. 
With the exception of the Tandy 
relays, the cost of the interface 
can be counted in pennies. You 
don't need the IC socket shown 
in one of the photographs, it 
was part of my experimenting 
with an opto-isolator on the way 
to the interface given in figure 4. 

I guess that it will take you a 
little while to get over the thrill 
of seeing a buggy or a robot arm 
moving under the control of 
pressing keys on the BBC 
micro. But what would happen 
if the Robotix machine dis-
appeared out of sight? You are 
responsible for every move that 
the machine makes and it's your 
eyesight that is closing the loop 
that runs from the BBC micro 
keyboard to the VIA, to the 
interface, to the motors, to your 
eyes and back to the keyboard 
through your fingers. 

If the computer could detect 
when a robot arm had reached 
the right place, it could then 
take the appropriate action 

CONCLUSIONS 
• The Robotix motor and 
"hand" lifted a solid glass ball 
about 1.5 inches in diameter. 
The ball weighed approximately 
4 ounces. That was the heaviest 
object I tried to hold in the soft 
rubber palms of the plastic 
fingers. Six revs per minute 
doesn't sound very fast but the 
end of an extended robot arm 
will complete 90 degrees of 
rotation in 2.5 sees — quite fast 
enough if you are trying to 
position the hand over some-
thing you want to pick up. 

• The design of the Robotix 
component is clever and it 
would be good to see a firm 
producing sensory add-ons for 
the kits. Flight Electronics have 
been marketing robotic equip-
ment to connect to the Micro-
professor range of computers. 
• You won't make a fortune, t 
don't think, with a robot built out 
of Milton Bradley parts and run 
by your BBC microcomputer but 
you can't fail to enjoy watching 
a mechanism you have designed 
and built being controlled by 
software you have written. 

without your invitation. 
Motors, loadspeakers and 

electromagnets are called 
"effectors" because they allow 
a robot to effect an action or 
movement. Position detectors 
such as microswitches, potentio-
meters, ultrasonic rangefinders 
and photocells, and other 
measuring devices like tempera-
ture probes are known as 
'sensors' because they sense or 
detect information which can be 
used by the robot's computer to 
make decisions. 

For example, a simple micro-
switch mounted at the front of 
a remotely controlled turtle or 
buggy can be made to switch on 
when the buggy collides with an 
object. The Adval command in 
BBC Basic can be used to detect 
the On/Off status of two input 
lines — intended originally for 
the fire buttons on joysticks — 
as well as to read the values of 
the four analogue to digital 
converters. 

Related to the Milton Bradley 
Robotix kits, the Adval instruc-
tion could be used quite easily 
to read the position of four 
potentiometers monitoring each 
of the four motors in the Master 
set while one of the switched 
inputs could be connected to a 
microswitch mounted so that it 
is turned on when an object is 
held securely between the 
fingers of the motorised 
"hand". 

No special electronics are 
required to couple the potentio-
meter to the A-D inputs. 

Beyond this you can start to 
make up sensors and designs to 
suit you own purposes. For 
example, you may wish to weigh 
a number of packages as they 
pass along a conveyor belt. 

The weight of the package, in 
terms of either too light or OK, 
can be detected by using rubber 
bands to bias a microswitch so 
that it closes only when the 
tension in the cord supporting 
the electromagnet is more than 
a certain amount. If the package 
is too light the arm can be used 
to lift it off the conveyor belt. 

Wychwood, the plotter con-
trol program described in the 
October and November, 1985 
issues of Your Computer, could 
be adapted without difficulty to 
work through a series of instruc-
tions to make a robot carry out 
a set process. • 
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he programs given here 
will enable Spectrum, 
BBC, and CBM-64 
owners to download via 

Your Computer's Telsoft 
service. Each month for each 
machine we transmit least one 
— and usually two — of the 
main programs appearing in the 
current issue. Also available is 
the full user to user communica-

Telsoft 
tions program Dialsoft. 

So far OE LTD's Telemod 2 
and the VTX 5000 modems 
have been tested with the BBC 
and Spectrum but the service 
also works with a number of 
other makes. For the CBM-64 
it will initially only be available 
with the OEL Comms pack 
together with the Telemod 2 or 
similar modem; later we hope to 

adapt the service to work with 
Commodore's modem. 

Hexloader 

To enter the download 
program first type in the hex-
loader for your machine — 
figure 1 — and then enter the 
machine code — figure 2. Once 
the program has been saved you 
can run it by entering CALL 

&6000 on the BBC, SYS 51000 
on the CBM 64, RANDOMIZE 
USR 60000 on the Spectrum. 

To find out what is available 
and how to rcceive software dial 
up Colchester (0206) 8068. This 
audio recorded information line 
will also advise you which tele-
phone numbers to ring for the 
300 and 1200 bits/ services. 

When a program you want to 

Figure 1. CBM-64. 

5 REM HEX LOAI.'ER FOP CBM 64 Fit . I 
6 REM 
10 FOR 1=680 10 >'27 REAM: POKE I -A • T-T+A 

NEXT IF T=6716 THEN GOTO 100 
30 PPINT-£ftRC'R 1H BRTA ".T-6716 END 
•irt PAIR !6?. 1 • 133, 18»-" 169, 1 • 133. 184 
50 DATA 133,185,]65-8,]33-183,169,208 
60 DATR 133,137, 169-2,1 33,188. 169 -56 
70 DRTA 133*231,169,199,133 252,169.251 
80 PRTR 162,231.160-20-,, 32,216.255.96 
90 PRTR 68,79-87,78.76.79,65.6$ 
100 8fl=31O00 Lft=*>2855 
110 INPyT"$T«RT ADIJRESS" ;ft 
120 IF 'R05R> 01? <A>Lft • THEN GOTO 140 
130 IF A/8=INT<A/8> THEN GOTO 150 
140 PRINT PR INT "ADDRESS- EPP0P" C-OTO 110 
150 T='ft-32768:>AMB255 PRINTA, INPUTS* 
160 IF M=-£nr>" THEN O'JTij 
iro IF LEN<I* >=20 THEN GOTO J?O 

1:50 PRINT"WRONG LENGTH" GOTO 150 
190 FOP B=0 TO 7 B*=MD»'.&$.2#B+! -2 • 
2O0 G0SUB 300 IF £=) THEN .-0T0 ^S" 
_IO POKE a+BP T=T+P Nc:;r 

B*=MIDJ-Iif . 18.3> 0O8UB 300 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
530 
400 
410 
420 
430 
44.1 

IF E=l THEN GOTO 280 
IF T«i.i THEN GOTO 260 
PRINT"CMECKS'.IM ERPOR" GOTO 150 
* = A+S IF FKLH THEN WTO 150 
GOTO $00 
PRINT TftB(8*2tB*-I'."lJ"7?" 
E=3 NEXT GOTO 150 
E=0 D=0 FOP N=1 TO LEN- fc» • 
Ct=MIP»< Bt.N, 1 •-GOSUB 400 
IF E"1 THEN £I=N - N=4 - NEXT RETURN 
i«=0*i6+;. next return -48 i f ::<o then e=i return 

JF J d ' 
RETURN 

Figure 2. CBM-64. 

51000 
51008 
51016 
51024 
51032 
510-40 
51043 
51056 
51064 
51072 
51080 

51096 
51104 
51112 
5! 120 
51128 
51136 
51144 
51152 
51160 
SI 168 
51176 
51184 
51192 
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51208 
51216 
51224 
51232 
51240 
51248 
51256 
51264 
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51296 
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51312 
51320 
51 32ft 
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51344 
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51360 
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51400 
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51424 
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20D2FF202FCBD0DB-52E 
203FC8A92020P2FF=461 
4C93C94C4AC82063-4i: 
CC2022C PH a5f85F fi=4F l 
R?C£33FE2028CBft0=54? 
002095CC202FCBC9=404 
44F00BC954DOEI>2Oc4E 1 
B2FFR901 I>O07H?44=46F 
20B2FFA90835BR20«4B9 
25C DA90820fiBCCFt?=4A3 
BD83FBA9C D85FEM0»6A0 
0O2O95CC2O25CD20=383 
95CC9848ft0048C83»4CC 
CE20D8C968A82823-4C4 
CD2095CC?848ft906»4C5 
8D8 3CE20D8C9ADA?«5E3 
CE85FBADA8CE85FC =6EA 
6Sfl82060CBri?0185= 38 A 
B8S5B998ft.:? 3M «CE=5 39 
20BDFFREA9CEftCAA=567 
CEE8D001 C?2027CD=4 79 
A9FB20P8FF20F1CE-597 
6020P9C CC90DDOOB* 3FE 
A90085C7R92020D2a3E0 
FFR9OD20P2FP60R9ME7 
0B2029C8Fr?0P2oD2=306 
FF602063CGft000ft9=43F 
FF9993C£C3P0Fft20=5FB 
D2CB90F B20D2C B B0=5£ D 
FB3D72CERO008C7t=4D0 
CE8C7»0£2e2ECCflP=4D4 
72CE29F0C980BOE4=5C6 
20D2CBB0BR9?73CE=599 
CS202ECC il009K"Fe=4EB 
Aee0AD76CE298OD0=492 
0FA52B85FB18fi52C=3D8 
6D75CE85FC 4CAAC8-387 
AD?8Ce85FBftD79CE-607 
85FC20P2CBB0R820-'55E 
D9CC20D2FF C820D9=6 07 
CC202ECCCO10D0ER-528 
A92020P2FFHP75CE»56A 
202EC D20P2CB£087=4 D7 
CU7CCEF®0BA95820=5O3 
D2FF2030C 84i 57>: 8=̂ 2C 
20P2C BB0F8C1>7DCE*65D 
D0EBftD73CEA8B993=687 
CED00E2O3OC8A991=4EE 
20I'2FF4C TFC t F 

51456 > 
51464 •> 

51472 y 
51480 -> 

51438 
51496 
51504 •> 

^1512 ? 

51520 y 
51528 
51536 y 
51544 •> 

51552 •> 

51560 
51568 7 
51576 •> 
51584 
51592 
51600 -> 

51608 -> 
51616 
51624 •> 

51632 -> 
51640 *> 

51648 
51656 f 
51664 •> 

51672 ? 
51680 7 
51688 '•> 

51696 y 
31704 •> 
51712 
51720 •> 

51728 
51736 
51744 •> 

51752 
51760 •y 
51768 f 
51776 •> 

31784 
51792 -5 
51800 p j •> 

518i6 •> 

51824 
51832 h-
•>1840 7 
51848 1 
51356 A 
51864 >y 
51872 
51880 
51883 -> 

51896 y 
51904 t 
51912 > 

C8ftftA08<'7C«"E*C7I'=447 
CE20D2CBEOFy91FB=5 SF 
202EC C C 'r : C 77CE D0=4 Jj'< 
FO20D2'" EBOEOC »7i; =59E 
CEF008R95820D2FF=4PS 
4C57CS20t2CBB6CE=4CE 
CB7DCEF0i?i34C23C?«473 
2OftCCB2O3OCSftD75=409 
CER3R9009993CERB-506 
84C EC9O2B02520BC-4 36 
CBR9C320F 3CBR955a568 
2016CDR95020F3CB=432 
20C7CBfiC73CECSS8=34F 
B993C ED02 398H0F 7=c.D4 
4C5BC7R9552016CD=3DF 
20F1C B4C63C9RC77»4EF 
CE20D2C B8SP0FR20=57D 
D2CB20D2CB4C47C9-53E 
4C5CC8fl52B85FBA5»4F3 
2C85FCRC00B!FB99=52fl 
22O0C8B1F B8523F0"4CE 
0BR52285F FR52385=447 
FC4C9BC918A5FB65-57D 
82852D852F8531R5=37B 
FC6900852E353085=412 
32602063C C A9028D-= 3E J 
84C£ft90E8D02BE60=4ft3 
8£81CESC 82C £A200=533 
R9098DCBC E202FCB=4Ii4 
C914FO16C9OBF051=4£2 
C924B01920H2FFSB=544 
C3CEE84CE5C9E000»64B 
DOE 3EO00FOrF20C2*554 
FF(R4CE5C9C9309O«554 
D4C33R901543RBC3=444 
CEC924F0O4684CE5=460 
C963l94190?FC?47=4BR 
R0BE20D2FF3SE?3O=4D5 
C90fl9002E987£005«=36A 
F0RB9DC3CEE84CE5»61fl 
C9E0O0FOAOE0OIP0=52P 
07RIIC 3CEC924F095=4F F 
R9202OP2FFA9FF9D=54F 
C3CER2O08E'" FCE8E=544 
B0CE8E I'IC E3E D2CE-65? 
RDC3CEC924XIO06R9-512 
0F8DC I'C E E 8BDC 3CE=* M) 
C9FFF01B20CBCAB0=5B2 
?413PDC 3CE6DC FCEaf24 
8DCFCEft?006DB0CE=?66 
8DB0CEBO20E 34C75=534 

ERC8 '"•(. E'i'?=64 2 
ft3CECSRpr>0CE??R3=66O 
CEC8188C83CERCS2=561 
CEflE81CE60?025CD=4£Ii 
^rru'ip B4 if E i' -1 F0=5 Aft 
O720D2FFES4CBACA=370 
4CDEC9AL'CDC£8DC£*63£ 

T4 
E = 1 PETi. 

51920 
51928 
51936 ? 
11944 
5195.V > 
51960 •> 

51968 
51976 t 
51984 y 
51992 7 
52600 -> 

52008 •y 
52016 
52024 9 
52032 
52040 •> 

52048 ? 
52056 
52064 
52072 

O 
52038 •> 

52096 
52104 •> 

52112 •y 
52120 •y 
52128 •y 
52136 
52144 
52152 
52160 
52168 •> 

523 76 y 
52184 •> 

52192 
12200 
52208 ? 
52216 ? 
52224 
52232 
52240 •> 

52248 r> 
52256 
52264 
52272 
52280 
52288 "> 

52296 
52304 
52312 
52320 
52323 
52336 
*r.2<44 *> 

32352 
5236" •> 

32368 
52376 -> 

500 
510 
520 
530 
560 
570 
^80 
60'.' 
610 

x!ft 
815 
820 
825 

840 
900 
•j ;0 
920 

HJ«"012345t-r89APJ:t'E**" 
FOP R-SA TO LA STEP 3 
PRINT J " . T«< A-32768 'RHD2'/.-
fop ?o 7 ::=pefv -a+b- ".'.ly 
T = : Ng, IT PPINT"=". 
V=IHT-: T/256.' PPtNT Ml St-Hi . V*l 1 >. 
'.•;=i55 ANS f GOSLIB 60" PRINT 
NF"!T C-C'TO 900 
PPtNT Ml|IJ<Ht- INT-.X/16 +1 -1 ' • 
PRINT HIDf • Hi . 1 +* XfiNDl'J • - 1 • - RETURN 
8V';. (J=i.HpJ' J4 • 
PPIHI PPMN" in F'f L^Ht' " 
PPIHT PRINT" LOHD_esr"MHNLOAD" -
FPINTi'X". I, 1 • RETURN 
PRINT PRINT" THEN TVi'F UFU" . 
RRIUT" • P£T(iPtj •" 
PRINT PRINT-TO PUN THf PROGRAM". 
f P INT" •iv̂ . "j 100(J • RE r 1JP> I < •• 
PRINI pe-'HT F'Rf n! " ' ' Nin-' 'IM|M-
PRINT PRINT "2 PRINT IiRTA" 
PRIflf PPSNT-.: ;.RVt IIHTA" 
INPUT z 'III Z r-.riTrt ti.ni.5rtit.SWi 

CEADC FC ESDI' 1 r I 
DOCE8BD2C£ 1 8HTID 1 -6 
CE6DCFCE8DCFCERD=68F 
D2CE6DD0CE8DD0CE-6BE 
6005CEC £iTI^e66v=.';'5 
206 K C R?0F8I|8602=414 
R95135F[|ft?CD85FE=575 
R000209BC.C2O23C B= 34 
2O9DCC209DCC28?D=3DF 
CC2022CD2OA9CC28=3A8 
95CC2022CD2995CC-411 
202FC B20D2FF608E=421 
31CE8CS2C£2069CG=4B0 
£0ECCC20CACCC900=48F 
I'80D2OFDCCC93lF0=4F0 
06200: CC4C 35<~ BftD=314 
80CEAE81CEAC82CE=397 
60AE92CE9A4C5BC7«4GE 
2022C Iim92285F DR9-465 
CEe5F£R0O02O?*;i;.C =4PR 
2025CDR00FR92099=393 
93C£83D0FR8D93CE=619 
202FCBC914D010C0«417 
0«F0F52OD2FF88R9»58F 
209993CE4C80CBC9B50A 
0BF0OB20II2FF?993=4BD 
CEC8C01OD0DAA92O-579 
20P2FF60A92O2OD2=4E:4 
FFR94F20D2FFA?4B=58C 
20D2FF60A?138B00=4S2 
DEH? 128DO0DE60A9=4C I1 

538D00DER9528D00=40E 
DE60R996188D87C £=547 
8C82CERC82CE2804=4ri4 
CC20ECCCCE87CEDO-677 
02386O20F DCCB0EE=509 
60R9FR8C82C Eft320=597 
U4CC88S0FRRC82C£=61 * 
602O04CC 3flR2R80A=3EE 
D0FDRA2O69CC6020-454 
25CDA9O22ORBCC20-364 
95CCAD8ECE20D2FF«57 3 
M?2020D2FPR?O320=3R6 
RBCC20D3C9604D7B=48fl 
C E8D7DCEA20SRD7It'«4ftR 
CE2R9̂ '10AIi7tiC£4?=4l 1 
098P7DC EAD 7CC€4?=460 
108D7CCE2E7CCE2E=3I«5 
7DCECAD0E160A00O=516 
f,<iftP|C,sv-4(i P4f Ai- fll >1=4 M£ 
Ii0F660A9932Ori2FF=5B3 
6043R5R2290FB01F=37E 
A5D448A5A22?10FO«4A1 
i'ic;A?R44i:sRr:CA920=42E; 
20D2FFR50085D4A9=51C 
?D20D2FF6885I'468=53F 
6020P2FFC8FlFtC9=620 
2lP0F6C86<̂ 2025CD=4B? 

52384 
52392 
52400 
52416 
52424 
524 32 
52440 
52448 
52456 
52464 
52472 
52480 
52488 
52504 
52512 
52520 
52528 
52536 
52544 
5235 j" 
52560 
52568 
52576 
52584 
52392 
52600 
52608 
52616 
52624 
52632 
5264ft 
52648 
52656 
52664 
52672 
52680 
52638 
52696 
52704 
52712 
52720 
52728 
52736 
52744 
52752 r2760 
52768 
52776 
52784 
52792 
52800 
52808 
528 
52824 
52832 
52840 
5284 ft 

" fi?C'C20RBCC2095CC=46D 
68R9058E31CEARA9B4E6 

> .,02ODf FFT AliOFftAF=603 
'• 81 i E60L ?14F 008'.' 9»505 
' 7FF0O160A?1460A9=456 

7F6020E4FF>: ?C 190=5C"» 
07C9DBB0O '< '<8E<I60=4AF 

*' 60C941?O0EC95B?0=494 
03C9619006"' ?7BB0=49C 
O24?2̂ c-04 

? 20E1FFPO034C59CB-533 
' 236«Rft6S60RDe0DE=483 
? 4?016A9O03R90360=250 

AD0IPE6O48RP00PE»3C7 
t 4?026ft6A6860230C=223 
? CDBOF B8D01BE20EC=5O8 
? CC602025CD2028CD=373 
•• P5 '"'P20 D2FF604829= 3R0 
-/ F06A6R6A6AO93OC9=3Gft 
' 3ft380 318690720P2=21F 
'• FF68290F0930C93ft=3lB 
• 30031869072OB£FF=2F4 

60444FS74E4C4F41 =204 
? 44204D454E552131=243 
•• 2̂ 2020574*̂ 434541=228 

564 52 i 3320202045= 1 F£ 
58495420544F2042=28A 
4153494321362020=22F 
2"53415645204259=28A 
5445532128203533=283 
4520I22053544F50=26P 
209220544F205243=2C4 

"> 4P4 54 E5520292145=28C 
• 4E544552204E554IN2F9 

4245522021494620=281 
4 14444524S535320=2E6 

" 4?532O4?4E204345=2CS 
> 5S2C1!?D9D9D9D9D=476 
f ?D9lr9D9r'9rf9P?D9P»5C0 
- ?D?D9D9D30524346=481 
? 4958205749544320=305 
" 2421535441525420=2E 3 
" Ji44445245535320=31£ 

464F522041524541-220 
? 2021464?4E4I4C20=1D3 
- 4! 44445245535320=2?'--
? 464F522041524541 =238 
" 202150524F475241=220 
? 4D205449544C4520=237 
' 234P415820313620=1E5 
f 4348415227532920«219 

21124E4F54205641 =21B 
- 4C49449220205452=2A5 
" 59i*»4] 47414?4E20=249 

3R20214449534320=216 
4F5220544 J3O4320=26B 

> 28?0442F542O292O=1E0 
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A reminder of how to use the Telsoft service. 

1 

download is on line, make sure 
your modem is set up and dia! 
the number appropriate to its 
speed. As soon as you hear the 
modem tones switch the modem 
to line and replace the receiver. 
Select Option 1 from the menu 
— Receive. After a block of 
data is received you will see 
"OK" printed if there are no 
errors, otherwise the program 

Figure I. BBC. 

10 REM BBC HEX CODE LOADER 

IS HtttEM-I^FF 

20 CLSiPRINT 

30 INPUT " START ADDRESS lH»*)"|fl« 

40 rt-EVAL ( "l"+A*> 

30 IF A>*6F87 THEN 280 

60 IF A<fc2A00 OR A>I«6FE7 THEN 20 

70 PRINT ^A" "| 

80 INPUT B*,C* 

90 IF LEN<B*> <>16 THEN » 

100 T-0 

will wait for the blocks to come 
round again. When the 
"Program loaded OK" message 
appears return to the Telsoft 
menu and select Option 5. You 
can now save and run. 

Opt ion 6 for C B M - 6 4 
Note that CBM-64 owners 

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

V 

110 FOR N-0 TO 7 

120 X*- HID#(B«,2»N+1,1): GOSUB 300 

130 IF E-l THEN 260 

140 X*- MID*< B*,2»N*2,1>: GOSUB 300 

150 IF E-l THEN 260 

160 B- EVAL ( "fc" *-HI D* IB*, 2*N* 1 , 2) > 

170 **A-Bi A-A+J > T-T + B 

180 NEXT 

190 FOR N • 1 TO LEN <C«) 

200 X*-HID*(C»,1):GOSUB 300 

210 If £ -I THEN A-A-li GOTO 260 

220 NEXT 

230 IF T- EVAL<"t"+C»> THEN 50 

240 PRINT "CHECKSUM ERROR «** 

250 A-A-St GOTO 50 

260 PRINT "TYPING ERROR 

270 A-8«(A DIV 8):GOTO 50 

280 »SAVE "DOWNLOAD" 6A00 6F87 

290 END 

300 E-01IF ASC(X*1<48 THEN E-1:RETURN 

310 IF ASC(X*><58 THEN RETURN 

320 IF ASC (X*)'.65 THEN £.-1 : RE TURN 

330 IF ASC C X*> >71 THEN E-l 

340 RETURN 

Figure 2BBC. 

c,Aee jA^cort̂ tflzoj ?0i-4.*C6 
saee !Ffr;oai6c;o«oftDC9,.'-.efi 6A)0 :7ir00PC934F0£9C9,4CB bAie i .i3F006*C0C6A4C47.28B &A 20 ifaAn-JUC ôtyfAvta.*»r 
oAja :A800A2FF20F4ffa9,4FD 6A3B :0JA2BB20*4FEA9a2.36.J f.Ase . A?B22«' wfAOCBAB,*CS bAte iFf A2BO70F4FF60A9.4BC 6A4B : 0C20E1Ff 20E7ft8A<>. *39 /.A53 ; 13A20; let *ff A0SB, JEB 6AS8 : A9FFBB99eS6FMrA.387 6AaB ;AO1SA20)ICF4FF20.394 6A68 1 OC6O0FB20BC6CBB. 34B bA.-» :FpA0e00477B47384.416 bAJ8 , 79Q47A847B9S707B.3BB SA80 :O36DA37079F0C9B0,489 bAae io®e22eecw:BODew.44B bA-JO 1 ' 1BOC828O36DCO09 . 364 6A98 : D0F0AB0Wi374?98P.472 {.AAfi : n0a8A5IC85761BA3,334 6AA8 i I 0637 383772eet:6C , 299 o-BB . B0B320C VF C82BD3,324 hAbS . bDCe:JKlfOA3 7J20.4J3 4.AC0 :I>26D2aOC6CB0AOC3.3CC bOCB l 7AE00BA93820C3FF,4 78 &AD0 t 20e7FF4.C676A208C,34F &ADB ,6CB®8CC37BF0eBA9.48C 6A£0 !382«3FF2eE7FF4C,4AC 6AE8 16 76AA57 3ABB9S56J- ,4J£ 6AF0 : OOOC 20£ 7FF A90B20.388 6AF8 iEJFF4CeK.B4C4.7iA, 46* 6 ROC 1oseea4 7A847B3eec.2C« 

6B00 I6CB8F29176200360,477 6C28 6B10 : C8C4 7iO0» I2BOC6C , 6C30 6818 iBOC3C37AF008A938,4CE 6C38 6B20 :28E3FF20C 7FF4C67.4&& »6C40 6B28 :6A28eC6CB0CFC57a,3Cl 6C48 6B30 IEB0BA93O20L3FF4C.44 7 6B38 i676A20C76B2«e7FF,429 «56 6B*0 . A57 3AeA<J009<J83ir , jrt, 6C68 6B48 : AS0AC987D8387BD7.419 6Cb8 6B30 •6BA»CB20336CA933,3BB 6C70 6838 < 2B306CAV3B20336C, 2>?B 6C78 aBaB t A913A281 28F4FF20, 394 6C80 6B6B IF76BA4 71C8888983.383 6C88 68 70 I6FD0S19BD0F7A90C.4A4 6C90 6B78 l28C3FF2«A360A93A1437 6C«8 OB80 I U302A96F B3B3A9Z7 , 307 bCAB 6f>0fl < 2OeB6E20F86D2OA8,2OS *CA8 6&90 ibDA9032eaObtA9ee.2OA 6CS0 6B98 j 28e3f F78F06DA9[)?,SB2 6C68 aBAD i7KêF4CBC6AA933,38F aCCB 6BA0 i2O3»bCA9962»336C.20e <>CC9 af,B0 •4CbAABA4732e0C«C.207 4.CDB 6888 >S80«FA2MC6C2BeC.3l6 6C88 
6BC0 iaC4C4eaB4C6CbAA9,334 i,CE® 6BCB • 2B20E3FFAV6F7«e3,43O 6BDB lFFA96B2flE3TFbBA4,31E tBDO i 9CAB0AA68AEB07D0 ,41 E 6BE0 :0OA2I32BF4FFA212,307 "000 t)0E8 r 20F 4FF60A29; 131-» . 4C0 iD»0 6HI C irFA29a20F4fF60A9.333 aOU 6BF8 i9CAM«A6SAtea2E».4IE &l>ie 6C0B :t»A23320F4FFA232,4C7 6020 6C06 i 2BF 4FF6018A99683,44F 6D28 6C10 I eF847£A99lA2W20,38D 603B 6C18 IF4FFBTO9CM7D003.448 <>0J8 . 6C20 : 686S4CBCbAA47E2fl.204 63*0 

! 496CC60F0002 3060,374 Ia38AC902D«B62a79.369 :6EBBfXil»A99lA20l ,447 I2BF4fF98A47EB0DF,33C .60OAA2D2CA£0CAD0,3AA I f EU>Ab0A9eeO4 /f ah , 43e :7B496CQ8DOFAA4 7E.449 : alSAWt 8A000A2FF20 , 432 IF4rFAPC®O3OAAV0C.460 : 2«E 3F F 20AaaDA9B4, 3E 4 i2B9B6EA9«9a362AV,2F B : 6t-'830 3AB«e7«F 86D . 39C .20 t 36DC941FO08C9,370 ! 42FBJ1 C943F0 I 74C , 3A2 t6:6CA90SA20120F4,333 :FF 4CB 76CA9B6A2B3,3C4 t20F4FF4C67aCA<r«e,433 i A204 ,-0f 4FFE68AA3. 4CE I 7C20E 3FFA4 Jt20AB. 46B : 6UA9B8 ?M0ae 2OF 8, 2C 4 l6OA01720S360C94I.200 : F0C&C94 2F01 IC94 3. 4 ( 3 rF01 74Cf.16CA90 7A2.372 .012BF 4 FF4C09aOA9,37f :07A2O170F4F F4C09.314 i6OA907A204r0F 4FF.306 
: E68AA38A».-«"00» ,V.443 , AVF<lA0B0A?ei 20F * . 3*0 ,FFA37r20E;fF2B33.493 : 61. 203 J-6C602B a hbD, 26 3 :A9O32ee0aC 20F 86D.2C1 : 20AB6OA9B32M06C .274 :2«FO6D20ABaDA»03.368 :2 00C6F20FB6D2BAB,2DC :6D947EA9032B00(.E ,2A9 1A9D220E0F F837C60.40B 

6040 : A90C20E3FF 2BAB60. J£F 
6030 iA«072eeaafA99AS3,3B6 6038 :n?A96£ese3A®0e?o.j6i 6060 :F86D2BA86O?0996D, 3C0 6D68 ;2B996l>2®99a02»A».3l? 6070 :6OA90A20096E2BFS.2C6 6078 ;aO2«A6bOA90?7O00.770 6080 16E20*8602OAB6D20. 34(1 
6088 :£7FFA9U22«0Fr48.3A0 6090 .«9«FA20»2eF4FFb8,3O3 6D°d ibeA<f082eMb£7BF8.2«7 VOA0 :6D70AB6O6B2aAO6t>,33A 6OA0 :20AB6O2«7FF2fl£7,443 6OB0 lFF604829F06A6A6A,3FE 6DB8 :6A«930C93A3M3ie,lFt 60CB sa9S72«E3FF6S2VBF ,312 60Ce :e93BC93A3M31S69. 1FB 6000 :07?Bf JFF60437BH3, 3AE 6008 j7BAraOA37B2A90OC.308 6OE0 :A37B490eB3 7»A37A,39» 60C8 i491Be37A267A267B,299 6DF0 ;CAD0t86020C3FFCB,r»AC 6OF8 i B182C90OD0F6CO6C,4F7 6E0O i (V, ? DAAA92020L 3KF ,4 78 at 00 ICADBFAA67P60C97F.33F 6C1B i t>«0BA9S6?B»4FFEB,4FO 6E1S J 00F 012A97FC9 2080,3C 3 6E2B lBEC9eAFMAC90DFe.3A] &E28 i06C907re«2A9936C,7Dl 6£30 iB37CB670fl4 7CA99l,440 6£3B £ A7012BF4FFA9B3A2,404 6C49 iB72W4FFA996A2BB,4e3 6C48 I 2BF4FF9829A2FBT4 , 4BA 6E30 :A47CA997A20920F4,41F 6E38 iF»A903A2O42«F4FF,4b4 6E60 I A991A20B2BF 4FF B#. 49F 
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Cruncher 
Terence Simmons presents 
a spreadsheet program for 

the Spectrum with 
^ many important 
W features including 

m individual cells and 
m windows 

umber cruncher is a 
spreadsheet program for 
the 48K Spectrum with 
the following features. 

• Labels and formulae may be 
entered into a matrix of up to 26 
rows by 24 columns and refer-
enced to one another, thus 
enabling scientific, financial, 
mathematical and other tables 
or complex models to be 
generated. 
• Individual "Cel ls" are 
selected for data input by 
moving a cursor about the 
screen. Numbers and formulae 
may be changed at will on the 
spreadsheet, which can then be 

rapidly recalculated; this 
enables all kinds of "What if" 
situations to be evaluated. 
• The program utilises Paul 
Rhodes' "Character Print" 
routine — YC, October 1984 — 
to give about 50 characters per 
line and enable a6 column by 20 
row "window" on the matrix, in 
which the labels, and values 
relating to formulae entered, are 
shown. 
• All Spectrum maths and 
logical functions are supported. 
The contents of cells may be 
edited similarly to Basic 
program lines. 
• Formulae may be replicated 
relatively orabsoutely. Columns 
and rows may be inserted or 
deleted and calculation refer-
ences in the cells moved are 
automatically adjusted to main-
tain the spreadsheet integrity. 
• The spreadsheet may be 
recalculated repeatedly to 
enable iterative solutions. 
• Titles may be set. 
• A hard copy of the entire 

spreadsheet is obtained on a ZX-
compatible printer, by printing 
the columns out sideways. 

The program may be entered 
by first typing out the Basic 
Listing I ; save this on tape and 
New the computer. Then enter 
listing 2 and run it. The 
program pokes in the hex code, 
which consists of the sideways 
character set, print routine and 
proportional characters, at the 
addressed prompted. 

Save the code with the 
command. 

SAVE " cha rs " CODE 
62900,2380 

When the complete program 
is it will auto-run from line 7900 
and present a Menu of available 
'commands which are discussed 
below. Pressing any key then 
presents a blank spreadsheet 
with two axes; the vertical one 
shows a series of alphabetical 
characters referring to the 

Rows, while the numbers on the 
horizontal axis designate the 
first six columns. 

The green cursor in the top 
left-hand corner relates to cell A 
(1). The cursor may be moved 
about the screen to refer to 
different cells using Caps Shift 
5,6,7 and 8. 

I f you try to go off the screen 
you will be prompted:- Jump: 
No. of Columns — or Rows, 
depending whether you were 
moving horizontally or 
vertically. Enter the number of 
lines along or down the spread-
sheet you wish the window to be 
shifte, the axis range will the 
change to reflect your response. 

To Input into the spread-
sheet, press! to enter a value or 
formula, and " to enter a des-
criptive Label. The string 
entered, or its value, will appear 
in the spreadsheet at the cursor 
position; the contents of the 

Listing /. 

S O GO S U S S O O O 40 LET i s l + i ' JaCHRJ 1C -'. k»=CH 
RE li> 

50 c=C-5- • SaCHPt 9 ) - u s * CHS| 5)1 53 IF C 26 mN[' C aC1 THEN LET C=2£ LET s=: GO SUB 5000 51 IF •: -1 - • *. - s : AND c t e l the LE~ c = i - 1 T V - = LET J = - i GO- 5 
u 5 = o e - e 

6 0 i * i A N D -. '. = 1 1 T H E N L E 
~ 1 = 1 - ' . - l e t GO s u e 5 0 5 0 

6 2 -<= I. > 2 D A N D l > = l l THEN LET 
1 = 2 0 . L E T ! = : GO S U B 5 0 5 0 90 PRINT OUEP 1. PAPER 0,AT 11 • 4 . >» M 
• t A ; 92 LE~ Ll=. LE" Cl=C 33 _ET C0 = INT UC-I3/5>+U 1 94 LET I0=l+V-1 • 95 PRINT OVER i . PAPER 4 : AT C ; " 95- O'JEB 0 LET aisdf (10 . CO) ; P PINT iNf: 7: PAPER I . AT 2 i .o,ss 39 1" INKE:$="" THEN PRINT PAP EP I;ftT 15,31;CHR( • r i i . .AT 20 ,2-1.INT icL/10; AT 21 , 31. c -10-1 r:T ••:>. 10) 100 PAUSE 0 LE" kSalNKEYS 110 IP k»>CHRS 32 THEN SEEP .1, .1 GO SUB 7O0O 115 IF kS«GHRS 7 THEN GO 5U5 20 00 120 GO TO 30 300 p̂ m recaL: 

3 1 0 F O P : = I T O •:>. L E T CO = i PO R j i l TO l I IO« '̂. LET 1=10-
5 1 1 L E T S S-<J E ' L 0 , C O ) 
M 2 I F a s ( 1 " • T K E r , 0 TO 32 

LET '. = 11 P 3IS GO sue -030 320 NEXT NEXT ETURN JSC REM Iters-. i 155 LET (ail 
360 PRINT AT 21.0 1 I terat ion Si GO SUB 300 370 IF INKEv » = •• •• THEN RETURN 330 LET In =(|| +1 GO TO 363 0.00 REM ifiSer: 
i lO INPUT " I i ue* t Rom or coiuan 

r/C)~ ' 9$ LEr C2 = C0: LET 12 = 10 420 IF 5S i ' f " THEN l e t ?.v=e GO TO S00 430 IF ?5="C" THEN LET t.hsO F0 R n =1 TO U FOR sci TG :2 STEP -1 LET as»ds(n,j): IF as (!><>" •• THEN LET ss <n , j+1) =is (8 TO 50 TO 470 J.40 LET k=l 
450 Zc as 1 ' CHR5 AND at l< CHRI £0 AND ai *+2) : =STP$ • c0• T HEN LET as; 1.-2 = STRS (UAL aS > -2 

• + 1 ) 
4.55 IF 31 M : - OR K=29 THEN G 0 TO 470 460 LET k = K +1 GO TO 4.50 
4.7G L E T a s t n . j + i ) = a $ N E X T j : L ET dS (n , j + 1 J = " ' LET Sjm,..-!>«'• 

4SS NEXT r, LET c iact+ l GO SUB 300 GO S'JB SlOOl RETURN 4.99 REM i'tsert row 500 FOP nal TO Ci. FOR J = U TO 12 STEP -1 LET a$-d f 1 ' IF a 5-1) < >" > " then l e t i s ( j + ( j <26' ,r. ; i 2 TO >. GO TO 570 54.0 LET t« l 
550 IF aSU- iCHRS .5i»iOI ANC as > ;CHRS 90 """HEN lET a S I L) =CHP 

s (code as(k)+1) 
560 LET k=k-!' 30 IF a« Ik) a' " THEN GO TO 5T0 565 GO TO 550 570 LET d* +i,n =as: NEXT J L ET d 9 • j +1 ,n i »" . LET i l t j f t r f t i «" 
580 NEXT n . LET U = U t U U 2 6 ) GO SUE 300 GO SUB 5100: RETURN 705 INPUT "Delete Row or Column l r /C ' 7 " I 9s IF 9 5 •• - AND 3 5 C" THEN GO TO ~05 T20 IF SS=T THEN LET tv=0' GO TO 300 "25 REM d£ . CO I 730 LET thaO FOR n=l TO H ~0 P j = C4 TO c i.. LET as^dsir. 2 

6 ! . - I F a s ( 1 ) ' " ! " T H E N L E T j ioa$(2 TO ) GO TO ^70 -4.G LET k r l 
"50 1= astk) CHRS 64. AND as k CHPS 90 AND at-). +21 =STPS (CO) T HEN LET iSTRS (UflL as >;+2 t -1) 
750 LET k = k +1 IF a s(k)s" ' THE N GO TO 773 7S5 GO TO 750 
770 LET ds(n. =as NEXT J ~S5 NEXT n: LET cuCL- i : GO SUE i00 GO SUB 5100 RETURN 600 FOR n=l to cl FOR j=io TC 

L I . LET aS=d S • j - LO .:26J . P ' I F 5 S l ) o " ! " THEN LET 3S(j.n :•«(£ TO ) ' GO TO 370 54.0 LET k=l 
650 IF a $ I k > : =CHRS (64.+ L0I AND a S ' k CHR S 90 THEN LET a$'»J=CrtR S (CODE as ' - I §60 LET Kak+1 IF k =29 OR a I i t. i 3" " THEN GO TO 670 £65 GO TO -350 670 LET d«(.i r>;=as NEXT = 80 NEXT r.: lET l . s i t - 1 • GO 6JE 300 GO 5L'E 5100 RETURN 2000 REM edit 

2010 Lr" ai=dsito,co) l£~ n i l 
2 0 1 5 L E ~ b t M l 1 ' I F o S = ' r " T H E N POKE 2 3 6 5 3 . 6 2020 LET ., s = i i TO r> > LET S-aS m+1 TO ) 2030 QUEP 0 PRINT AT 21,0 ; j * " I i 
204.0 PAUSE 0 2050 LET t|i INKE S 2053 I " • S S C H R S 13 THEN LET as=j 
i - ' .s PRINT PAPEP 1 AT 21 C.as T_ 7390 2C5E I " kf=CHRl 12 "HEN LET S' TO n-ls LE- n=n-i LET T I S 2057 IF kS.-CMRj 13 THEN PRINT AT 

21,n >s LET n=n + i l e t asa^s-> s ^ t 205© IF LEN as 31 T H E N LET as=as • TO 31) 2060 r < s n + • S=CHR$ S'-U»=CH 
P S i - ' 
20S5 IF r, ;-LEN as "HEN LET n =LEN 
as 20T0 GO TO 2020 
3 9 9 0 IF a S ! £ - - s " s " THEN ^E" a » = « S (2 TO • LET s c ( IC , CO ) =" " 399S RC*TURN 4000 GO* SUE 3990. LET .- =UAL a«'2 
TO GO TO 4.000+10 

40S1 LET A : C 0 : = • GO TO 4.030 4.002 LET S(CO' =: 4003 LET C(CO> = 40?4 LET DI CO• = 40CS LET E : ) = -4006 LET F:CO)i 4007 LET G(CO)*X 4005 LE" H ( CO ) ='; 4C0i LEt I (CO) = 
4010 LET J ( CO) = 4011 LET K iCO) = 
4012 LET HCO) ax 4013 _ET M'C 0 ' a < 4014 LET NI CO J =x 4015 _£T 0 CO ' i ( 
4 0 1 6 L E T P i c o ; a x 
4 0 1 7 L E T 0 i C O ) -4016 LET RICO = 4019 LET S 10 = 
4020 LET T i CO) 4021 LET U' CO) a;-
4022 LET U'CO: -4023 LET UliC! 

GO TO 4030 GO T3 4030 GO TO 4030 GO TO 4030 GO TO 4030 GO TO 4030 GG TO 4030 GO TO 4030 GO TO 4O30 GO TO 4030 GO TO 4030 GO TO 4030 GO TO 4030 GO TO 4030 GO TO 4030 GO TO 4030 GG TO 4030 GO TO 4030 GO TO 4030 GO TO 403O GO TO 4030 GO TO 4030 
4G24 LET X(CO)=.' GO TO 4030 

GO TO 4030 GO TO 4030 4025 LET '(CO) 4026 LET 2(CO)=x 4030 LE"*" X a INT <f#X)/f IF 3S'D THEN LET s S ( 10 , CO) =STft$ IF LEN 5TCr» x>£ THEN LET ,S=STP 
S y. . LE~ yaLEN S LET I K l O . C O ) sx S ' TO l l f x l ( v - 3 TO «) 4.035 IF H t o " i " AND k f o ' d " AND It THEN LET <5 a CO +-1 -U : IF q> •1+tv AND Q IC AND i<a20 AND : » 
1 + t h "HEN PRINT AT l , t q - i ) i S + i " PRINT 39. AT S. , q * 4 0 - 3 2 > S S 
( 10 , C 0 ) 4040 RETURN 5000 REM scro l l hor 5003 BEEP .1 . .1 INPUT "Uuap No . o f Co Ljuni " ri 

, s e 0 4 IF rt=0 THEN RETURN 5005 LET UaU4.Sr.-i; 5007 IF u> = 19 THEN LET IJ=13 500S IF U < =1 THEN LET U=1 5010 0:JER 0' FOR jsC TO 5: 5RIGH T 1: PRINT PAPER 2. AT 0,..-5 ' j+U." " NEXT j BRIGHT 0 
5015 IF t h o e THEN PAPER 1, FOP n»l TO th: FOR TO 5 PRINT 
AT n,M." PRINT 89.AT n . ! I »-1) +40) -32: $ $ n ,t) +u ) : NEXT m EXT r. PAPER 0 5030 GO TO 5100 5050 PEM scro L i vt : t 5060 SEE® .1 .1 INPUT "Uuhp 
. o f Rows " ; n 5062 I p nao then RETURN 

N 

NO 
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current cell will be reflected in 
the blue band at the bottom of 
the window. For example, sup-
pose cell A (1) contains the 
value 12 and we want to cal-
culate 25 per cent of this and put 
the result in A(2). Move the 
cursor across one column and 
enter A(1)\25 

The value 4 will appear in the 
spreadsheet at the cursor 
position, whole the formula is 
printed in the Cell Contents 
line. 

A formula in a particular cell 
can be up to 29 characters long; 
longer expression may be 
handled by splitting them up. 
The value or label will be 
displayed in the spreadsheet up 
to eight or nine characters long, 
scientific notation being used to 
display greater values. 

The contents of the Current 
Cell may be edited by pressing 
Caps Shift 1. The relevent string 

will then appear at the bottom 
of the screen and may be altered 
using the left-right cursor and 
Delete keys. Note that Extended 
Mode functions such as Sin may 
not be edited in this way, the 
string may have to re-entered. 

Commands are accessed by 
pressing the (/) symbol (S Shift 
V) — instead of the (!) or ( " ) 
keys — followed by the 
character specific to the 
function required. 
e — RECALCULATE — 
Recalculates the Spreadsheet 
row by row. This is used when 
a value or formula is altered. 
S — DECIMAL FORMAT — 
Specifies the number of decimal 
places displayed. Defaults to 
two. 
a — REPEATED 
RECALCULATION — This 
allows problems requiring 
iterative calculations to be 
solved. The number of the 

g | 0 4 m s l u r r y g 

D r 0 r «t NaCl 

K ib hrs l o S 1 ® * 

j 

4 S 6 

NA2S04 
252 

NaCZ03 
157 

WiOH 
4 

254 u? * 
25.33 14*5 9 

53. <53 

37.24 
22«,<S6 

33.JNJ 
24.21 

150.34 

1-22 

8-14 
e 

0 8 i * I ( 2 ) ) 

current calculation sequence is 
printed at the bottom of the 
screen. The iterative process is 
halted by pressing the Space bar 
when the problem has con-
verged to the required degree of 
accuracy (keep the bar pressed 
until the current calculation 
sequence is complete). As an 
example of the use of this 
command. The speadsheet 
above (fig. 1) has to be intcrated 
by adjusting the value of 1(2) 
until the two values in N(2) and 
0(2) were identical within 
acceptable limits. This was 
achieved by adding the differ-

ence between N(2) and 0(2) to 
1(2) with each loop, i.e. the 
formula in 1(2) was set at 1(2) + 
-0(2)7. The iteration procedure 
was halted manually when the 
difference printed in P(2)) was 
less than 1. 
b — BLANK CELL — Clears 
the current Cell, 
c — CONCEAL CELL — 
Clears the cell on the Spread-
sheet but retains the formula/ 

(continued on next page) 

5 0 6 5 L E T v s v + f n i t l 
5 0 7 0 I F v > = 7 T H E N L E T v = 7 
5 0 7 5 I F V < = 1 T H E N L E T v = l 
5 0 8 0 B R I G H T 1 F O R 9 = 1 TO £ 0 P P 
I N T P A P E R 2 ; O V E R 0 : A T S - © ; C H R S 
(fl+V +63> NEXT 5 B R I G H T 8 

5 8 5 0 I F t V < > 0 T H E N P A P E R 1 O V E R 
0 : FOR r. s i T O 2 8 . F O R m = 8 T O I V 

- i : PR I N T fiT K . I l i 5 ) + l ; " 
P R I N T 8 9 ; f i T n . ( i h + l ) + 4 0 ) - 3 2 ; s s < n 
+ v - 1 , 0 + 1 ! N E X T ra NEXT n : P A P E R 0 
5 1 8 8 REM p r i n t s c r e e n 
5 1 0 5 L E T < = 1 9 - t h . L E T y = u + 5 - t V 
5 1 1 8 O'JER 8 : F O R i su T O ( C l < = i ) > t 
C 1+<C . l >U) : L E T c o = i + t v 
5 1 2 0 F O P 1 = 0 TO U U = X ) t l U ( U ) K ; «x 
5 1 2 5 P R I N T AT I +1 + 1 h , ( ( C O - U J * 5 ) + 1; • 
5 1 3 0 P R I N T 3 9 . S T ( , + l * t h , i ( C O + l - U 
) - 4 0 ; - 3 2 ; s s < l + v + t h , C O ) 
5 1 4 G NEXT I NEXT i 
5 1 5 0 L E T (. = 1 ,1 . R E T U R N 
6 8 0 0 PEM f e p U C a i S 
6 0 1 0 L E T 2 $ = " " I N P U T " R e p L i r a t e 

H o r o r y e r t * " a s 
6 0 1 2 I F a s ' . l i =•• : •• T H E N I N P U T " A b 
s o l u t e o r R e i s t i we i f t / R > " ? " ; ; s 
6 0 1 5 I N P U T " R a n s e ( 2 6 2 4 ) ? ••; n 
6 0 1 8 L E T b « = a s 1 ) L E T C 5 = a t ( 2 T 
0 I 

6020 IF d$="v" then GO TO 610O 
6 8 4 0 PEM r e p hO r 
6 0 4 5 u E T d = C O = 0 P j = d + l T O d+n-LET C o = j 
6050 IF a S ' l ; =CHR5 24 OR ; S = " i " then lE~ i i t i o . t c = cs l e t 

GO T O 6 0 8 0 
6 0 6 0 I F b t = " ' " THEN LET e S = CS F OR f = l to LE'i s 
606-5 I " C « t : C H R » 6 4 AND CS k-
C H R S 9 0 THEN LET 4SU+2)=STR$ ' V 
A L C % +2) + j - A • 

6 0 7 0 N E X T » L E T s f = b S + e S : GO SU B 40C0 
6 0 3 0 L E T d S U C - C O ) = b S + e S NEXT j 

I F CO > C I THEM L E T C 1 = C 0 
6 0 3 5 I F a $ : 1 ) s C H R S 5 4 T H E N GO 5U 
6 5 1 0 0 
6 0 9 0 R E T U R N 
5 1 0 0 REM r e p I. i i i t 
6 1 1 0 L E T d = 10 " O P j =d » 1 TO d + n 

L E T l = j . L E 7 
4 1 2 0 I F a S : 1 ) =CHR $ 3 4 OP I J = " 3 
T H E N L E T = $ ( I , CO • sC S _ E ~ € S = C S 

GO TO 6 1 6 0 
6 1 3 0 I F b S = " ! T H E N LET S S = CS f 
OR >'. = 1 TO L E N I S 

6 1 4 0 I F C t ' l i - T - C j 6 4 AND C M 
CHRS 90 "HEN _ET e s ( M = C H R » ICOD 
E c t U t + j - a ; 
6 1 5 0 N E X T t L E T a S = b S ~ & S GO SU 
E 4 0 0 0 6160 LET d s ( I . C G I =bS+«S NEXT j 

I F 10 I I T H E N L E T I 1 = 10 
£ 1 6 5 I F a $ : . l J s C H R $ 3 4 T H E N GO SU 
E 5 1 0 3 
6 1 7 0 R E T U R N 

6320 REM pr in t 
6 3 2 1 L E T C h a r s = 5 2 6 4 4 P O K E 2 3 6 0 6 
, 1 3 0 P O K E 23607 , 2 4 4 

6322 FOR C=1 TO C F O R W = 1 TO 3 LET W=0: FOR j = U TO 1 STE= -1 6325 LPRINT SS<j*,C,W); LET i.ai.+ 
6330 "OR :=1 TO ' lH9)+(H<12)+( U i l ? ) . LPRINT ' LET It b tfi +1 NEXT i 6337 NEXT j POP :=1 TO 32-lt LP RINT " NEXT i 6340 NEXT W: FOP i = l TO 32. :-PPI "NT - " NEXT b NEXT C: POKE 23 606. G. POKE 23607.60 RETURN 6910 REM load 
6920 FOP. j = l TO U FOR K=1 TO C I. LET as=ds ;j o IF 1)sCHRS 34 THEN LET 35'J. i i =iS(2 TO ' 6930 IF as 1) ='•'•• THEN LET 10=., LET CO=k- GO SUB 4000 6940 NEXT K NEXT j : CL3 GO SU 5 3ei0 GO SUB 3100 RETURN 7000 QUER 0 1= ,$ = "/•• THEN SPIN T PAPER 1;RT 21 . 0: "COMMAND 5SAB CPIUMPRSTX" GO 3US 7300 BEEP . 1..1; GO TO 30 
7810 IF ».»<>") AND K S V CHRS 34 THEN RETURN 
7030 IF l o l l Tuiek LET l l = lO 7040 I s Co r 1. THEN _ET ClsCO 7858 IF !:$ = " ! ' THEN PRINT PAPER l;AT 21.0;"Value " POKE 23653.3 7055 IF ,S=CHRI 34 THEN PRINT PA PEP 1:AT 21,0, "_a b£ I " 7860 DIM as 129' INPUT LINE 7078 1= K S = " ' " THEN POKE 23655.0 7830 PRINT PAPER 1;ST S i , l ; i t : L ET aS = ». 
7090 IF a S t l • =CHR$ 34 THEN LET l 5 (10 . CO: =as 12 TO ) PRINT tt9;AT , • (co+l-u ' -40 i -32 ,51'' (.o , CO'' 
7100 IF as THEN GO SUB 40 
08 7110 LET dS(10.CO)=a5 7120 LET k$s"" OUER 1. RETURN 7380 POKE 23653,0; =AUSE 0 LET <S = INKEY$. PRINT AT 21.1; K. S 7302 IF K S = " e " THEN GO SUB 300 RETURN 
7325 IF H * = "b" THEN LET d*ilO,CO )-'•••: PRINT AT I , C; " " LET S S ( 1.0 , CO > *•••• : IF as=" t " THEN GO SUB 4000 RETURN 7330 IF >. S-" t" then LET tvsCO-1 LET th = '-0-i. FOR n=l TO th: PRI NT OVER 1, PAPER I;AT n,1; ' 

" ; HEXT 
r, : F O R n = l T O 2 0 F O R i t=0 T O t v -1. PRINT OUER 1: PAPER i;AT n , i a+St+1," next n next n: RETURN 

7340 IF = " •• THEN LET th =0 . LE T tV=0 LET q=0 734= IF a" THEN GO SUB 350 7350 IF l$=" f " THEN GO SUB 6808 7360 IF k * s " i " THEN GO SUB 430 7365 IF (. s = "d" THEN GO SUB 700 7370 IF *.$=• 5' THEN INPUT "No - 0 
f D e c i m a l P l a c e s ? LET f = 1 0 t 
p 7376 IF >$="X" THEN INPUT "Cltar 
-Enter y to Confirm ". LINE i s 
IF zS="y" THEN GO TO 7910 
7377 IF >.$ = "!»" THEN CLS . GO TO 

7580 IF M="C" THEN LET SS lO.CO PRINT ST i . e . " " LET a S=d S 10 , CO ) : LET a5(2 TO )="&" + as(2 TO • LET d9f10,CO)=asI1)+a S(2 TO I 
7385 IF K* = '\." then INPUT "Sprea diheet Depth' =25!" " ; i l ; input "SP reads r,fie t Ji d th ( < =24) ? 1, c I : ÔAD "" DATA dsn GO SUB 6910 
7386 IF f.5 = "S" THEN GO SUB 9002 7395 IF K s ="F THEN GO SUE 6820 7-iOO RETURN 
7699 REM Start 7988 BORDER 8. RARER 0. OUER 0. INK 7- CLEAR 52399: LOAD ""CODE CLS 
7910 RRNDGMI2E USR 63744 GO SUB 3884 
7920 LET f=10© LET <?=0 _=T the 8 LET tv=0 LET u i l . LET V=1 L ET 11=1 LET CI s i : LET Ll = i : LET 

C l = I ' LET i. =1- LET Csl LET = ••". GO TO 20-8808 POKE 23606.0 POKE 23607,68 REM menu 
5001 PRINT "ENTER LABEL 

"ENTER FORMULA.... REFER TO 
CELL...X <n;" COMMANDS " " /T. , . . ' SET TITLES /B . . .BLANK CELL" " 'C CONC EAL CELL" " /R REPLICATE C ELL /Z INSERT ROU/COL" ' 
" • D D E L E T E R O U / C O L . .RECALCULATE /A 

/$ DEC I ..CLEAR SPREAD MENU LOAD DATA 5 DATA , P 

ITERATE" 
MAL -ORMAT /X.. SHEET" ' VH /J SAUE PAINT SPREADSHEET' S003 PRINT AT 21.2; INK 2. PAPER 
6 "»RES; AN.' KE r TO CONTINUE" PAUSE 0 CLS GO SUE 5010 GO S UB 5080 RETURN 3004 CLS LET C0=24. LET 10=26: LET w =31 5005 DIM A-CO) DIM I(CO> DIM B •CO) DIM C(CO DIM DfCO1. DIM D'CO' DIM E' CO); DIM F( CO.' DIM GiCO) DIM M : C 0) DIM J < C 0 > 01 M K ( C0) DIM L-CO ' DIM M'CO): D IM N ( CO J ; DIM 0>:CO.' ; DIM Pi CO) DIM S(CO> DIM RICO). DIM S(CO-DIM T ( C 0 DIM J'.CO- DIM U(CO) 

. DIM U(CO; DIM X (CO) . DIM Y(CO DIM I I CO ' MM S $ ( 10 . CO ,S> D IM d S ( 10 , C O , V t 3006 RETURN SOiO BRIGH" 1 FOR 9=1 TO 21 PR INT »APE3 2.AT g,0;CHRS :g+64t NEXT -3: FOR' j =0 TO 3 PRINT PftCE R 2; AT 0 . j -5; " ";.: + ! ; " " NEX T BRIGHT 0 8020 RETURN 9000 SAUE "»UUi£i lC" LINE 7900 SAUE "chars"CODE £2900.2380 9001 VERIF " » u t i ca lc" UERIF , "Chars"CODE 62soo.23so 9002 INPUT 'Fi leriabt SMUE 
? S DATA d$() 9303 UERIF as DATA dSl) 

75 YOUR COMPUTER, JANUARY 19.86 



ATARI S M C " 

THE 520ST. OVE 
AVON BRISTOL 
Computer Exchange 
AVON BRISTOL 
Laakyt 
AVON BRISTOL 
Radford Hi F l 
BEDS BEDFORD 
Bedford Computer*. 
BEBS lXTON 
Hohbylr Ltd. 
BEDS LUTON 
Lttky* 
BELFAST 
CEM Micro-Computer Service) Ltd. 
BELFAST 
Computer All Ltd 
BELFAST 
Education Company Ltd. 
BELFAST 
td«i! Radio. 
BELFAST 
N.RO. 
BERKS READING 
HMV Micro Shop 
BERKS. READING 
Laakya 

BERKS SLOUGH 
Laakya 
BERKS SLOUGH 
Silicon Chip. 
CAMUS CAMBRIDGE 
Cambridge Computer Store. 
CAMBS CAMBRIDGE 
lukjtf . 
CAMBS PETERBOROUGH 
Laakya. 
CENTRAL FALKIRK 
Miaoplui. 

CHESHIRE CHESTER 
Laakya 

CHESHIRE CREWE 
Woottona TV 
CHESHIRE WARRINGTON 
Wanrmeton Ail Computer*. 
CHESHIRE WILMSLOW 
Faixhuxat Inatiunien ta Ltd. 
CLWYD WREXHAM 
Micm Computer World. 
CLWYD WREXHAM 
Micro Computer C«ntre 
CO.DERRY 
Donaghy Brother*. 

CO. DOWN WARREN POINT 
VinoM Video. 
CO. DURHAM 
DARLINGTON 
Darlington Computer Shop. 
DERBYSHIRE 
CHESTERFIELD 
FA.W Electronics. 

DEVON EXETER 
Liaky* 
DEVON PI.™OUT!I 
Laaky*. 
DEVON PLYMOUTH 
Syntax Ltd 
DORSKT BOURNEMOUTH 
Lanadoama Computer Centra*. 
DORSET POOLE 
Lantdowne Computai Centre* 
ESSEX COLCHESTER 
Colchnur Computer Centre 
ESSEX COLCHESTER 
Capricorn CompuUtl. 
ESSEX COLCHESTER 
Laikya. 

ESSEX HARLOW 
Ac+iter Inatriwnenta Ltd 
ESSEX HARLOW 
Lanky". 
ESSEX ROMFORD Lutqw. 
ESSEX SOITHEND 
Luky>. 
ESSEX SOUTHEND 
EFTOARY Computet*. 
KSSF.X WESTCLIPF-ONSEA 
Sterling Reaourcci 
FIFE GLENROTHES 
Computer Service* (Scotland) Lid. 
CLOUS CHELTENHAM 
Laaky*. 

GLOUS GLOUCESTER 
Laaky*. 
GRAMPIAN ABERDEEN 
Laaky* 
GRAMPIAN ABERDEEN 
Microahaek 
CT. MANCHESTER BOLTON 
Computet Annex 
GT. MANCHESTER 
FAILWOODP1ELD 
Mighty Micro* 
GT. MANCHESTER 
MANCHESTER i U 
Laaky*. 
GT. MANCHESTER 
MANCHESTER Ml 
Laaky*. 
GT. MANCHESTER 
MANCHESTER 
Lewis'* Ltd (Sound & Vision). 
GT. MANCHESTER 
MANCHESTER 
NSC Computerahop* 

GT.MANCHESTER STOCKPORT 
New Mill* Micro O r . ire 
MERSEYSIDE LIVERPOOL 
Lewis'* Ltd {Sound & V.-jjoo). 
GWENTF.BBWVALE 
Cotsputabiitv 
HANTS PORTSMOUTH 
Microchoiee 
HANTS SOUTHAMPTON * 
AMS Sv»wm* Limited. 
HANTS SOUTHAMPTON 
Laakj l 

HERTS ST ALBANS 
HobbvtP Ltd 
HF.RTS WATFORD 
Laaky* 
HIGHLAND INVERNESS 
Nova Computer*. 
HL'MBERSIDEHULL 
Gelding Computer Sa rvioaa. 
IIUMBERSIDE HULL 
Tbmmorrow* World 
KENT BECKENHAM 
Transform Ltd. 
KENT BKXLEY HEATH 
Laaky*. 

KENT BROMLEY Uikyi 
KENT MAIDSTONE 
Kent Microcomputer* 
KENT MAIDSTONE 
Laakya. 
KENT ORPINGTON 
1-ever Computer* 
KENT SEVENOAKS 
Chalk Hill Computer* & 
Off** Suppika. 
KENT SWANLEY 
Swanky Electronic* 

KENT SIDCUP 
Silica Shop 
KENT WELLING 
K.E C.M Computer*. 
LANCS ACCR1NOTON 
PVMicioa. 
LANCS BLACKPOOL 
Lawti'i Ltd i Sound 1 Vuucm) 
LANCS BOLTON 
Computer World. 
LANCS BURNL8S1 

Byte* And Piecr*. 
LANCS DARWEN 
Graham* Micro Shop. 
LANCS LANCASTER 
Caitla Computer*. 
LANCS LANCASTER 
Online Computer Servicei 
LANCS OLDHAM 
Home A Bmineaa Computer*. 
LANCS PRESTON 
Latky"* 

LEICS HINCKLEY 
l.ciph Computer System* 
LEICS LEICESTER 
Dimension Computer* 
LEICS LEICESTER 
May's Hi fi Ltd. 
LEICS LEICESTER 
L W i Ltd (Sound & Viaioo). 
LEICS LEICESTER 
].a*ky*. 

LEICS LEICESTER 
U i u Nest. 
L1NCS GRANTHAM 
OaVLcaf 
LONDON BROCKLBY 
Horn™* Video. 

LONDON NWI Lajky* 
LONDON NWS Zoocnaofl 
LONDON S W U 1.RW1SHAM 
Laakya. 

LONDON WS EALING 
Laakya. 
LONDON W» MAIDA VALE 
Mkto Monde Ltd. 
LONDON WI Compufaee Ltd. 
LONDON Wl Laakya. 
LONDON Wl Laakya 
LONDON Wl Micro Anvika 
LONDON Wl Silica Shop. 
LONDON Wl Self rid (tea. 
LONDONWl 
Computer* of Wigrooee St. 
LOTHIAN EDINBURGH 
Leaky* 

LOTHIAN EDINBURGH 
Silicon Centre. 
LOTHIAN EDINBURGH 
The Game* Matter Ltd. 
MERSEYSIDE LIVERPOOL LI 
Laakya. 
MERSEYSIDE LIVERPOOL L2 
Lukj*. 
MERSEYSIDE SOUTHPORT 
Central Stadio* 
MF.RSEYSIDE ST HELENS 
Miczotnaa Computer* 
MIDDLESEX ENFIELD 
Jcnmng* Storv* Ltd 
MIDDLESEX ENFIELD 
Laakym 
MIDDLESEX NORTHWOOD 
Serwna. 



THE ATARI 520ST 
Personal Computer 

has a list of qualifications as 
long as your arm. With a 
powerful 16 bit processor and 
512k of memory linked to 
high resolution graphics and 
512 colours its work is fast, 
clear and sharp on your 
screen, no matter how 

demanding the task. 
Controlling the 520ST 
is easy through its 
mouse and unique 

operating system 
incorporating GEM 
desk top manager; 

whilst its eleven 
peripheral connectors 

including MIDI 
interface enables it to 
mix and communicate 
easily with other 

computer products. 
The ST which presents 

itself in smart modem styling 
comes with powerful BASIC 

IFIED AND UNDERPAID. 
MIDDLESEX PINNER 
P & H Micro. 
MIDDLESEX Rt'ISLIP MANOR 
Intech Software Ltd 
NORFOLK GT YARMOUTH 
The Micro Shop. 
NORFOLK NORWICH 
Tvttanitc (Spectrum). 
N. YORKSHIRE YORKS 
T Myi 
N. YORKSHIRE YORK 
Micrvbridne 
N. YORKSHIRE YORKS 
Ycrk Computer Centre. 
N. YORKSHIRE RIPON 
Arthur Y«tt* Ltd. 
NOTTS HUCKNALL 
S P fiecUOr.ica. 
NOTTS MANSFIELD 
SJaniTi^lfi Compotera. 
NOTTS NOTTINGHAM 
(auto. 

NOTTS NOTTINGHAM 
Lukyx. 
NORTH ANTS NORTHAMPTON 
L u l q n . 
NORTHANTS NORTHAMPTON 
Northampton Home Computer* 
NOTTS REDDINGTON 
OA Computer*. 
OXON HKADINGTON 
Madduon Computer! 
OXON OXFORD 

U iky i 

OXON OXFORD 
Salfridgcs. 
ORKNEY STROMNESS 
Grt Taped 

PERTHSHIRE BLACKFORD. 
Silicon Glen Ltd. 
SHETLAND LERWICK 
Tomorrows World. 
S. GLAMORCAN CARDIFF 
Cardiff Micro CocspuWrs. 
S.CLAMORGAN CARDIFF 
Laakya. 

S .GLAMORGAN CARDIFF 
South World Computer! 
S .YORKSHIRE DONCASTER 
Dar.um Computer Syatema. 
S. YORKSHIRE ROTHERHAM 
Rothertiam Computer Centre 
S. YORKSHIRE SHEPFIELD 
Juit Micro. 

S. YORKSHIRE SHEFFIELD 
Laskyj. 
STAFFS. STOKE-ON-TRENT 
LewuM Ltd (Sound & Vineo). 
STAFFS. STOKE-ON-TRENT 
TVm Computer* 
STRATHCLYDE GLASGOW 
Luky*. 
STRATHCLYDE GLASCOW 
Lewii'i Ltd (Sound & Virion;. 
STATHCLYDE GLASGOW 
L'riiUoft 
SUFFOLK SUDBURY 
Sudbury Mtcrosypteros. 
SCRKEY CROYDON 
Lnsiys. 

SURREY FARNHAM 
Kirciharn Coirrjwtert. 
SURREY GUILDFORD 
Laikyc. 
SURREY KINGSTON 
Uitak 

SURREY LEATHERHEAD 
Evergreen t.W. 
SUSSEX BRIGHTON 
Brighton Computer Exchange 
SUSSEX BRIGHTON 
Bnghtuo Cocaputer Centre. 
SUSSEX BRIGHTON 
Laikyv 

SUSSEX CRAWLEY 
Lukyx. 
SUSSEX WORTHING 
Data Direct 
TAYS1DE DUNDEE 
Cur»r Kryt. 
TAYSIDE DUNDEE 
Micromania 

TAYSIDE PERTH 
VICS 
TYNE AND WEAR GATESHEAD 
Carrie & Maugfan 
TY NE AND WEAR 
NEWCASTLE UPON TYNE 
Lufcyv 
WARWICKS LEAMINGTON SPA 
Spa Computer Centre. 
WARWICKS NUNEATON 
Micro City. 
WARWICKS NUNEATON 
Warwick Computer* 
W. MIDLANDS BIRMINGHAM 
Lcwix'a Ltd (Sound 4 VuionX 
W. MIDLANDS BIRMINGHAM 
Software Elprrr*. 
W. MIDLANDS BIRMINGHAM 
Lady*. 
W.MIDLANDS BIRMINGHAM 
La* Computcn. 
W. MIDLANDS COUNTRY 
CWnlry Mkto Centre 

W. .MIDLANDS COVENTRY 
Lu l j t 
W. MIDLANDS DUDLEY 
Central Computer*. 
W. MIDLANDS 
WOLVERHAMPTON 
Lajkyt. 

W. MIDLANDS 
WOLVERHAM1TON 
Micro Buaineu Centre. 
W ORCS KIDDERMINSTER 
Central Computer* 
WORCS REDD1TCH 

Ampower Video and Computer*. 
IV. GLAMORCAN SWANSEA 
Bucon Ltd. 
WEST LOTHIAN 
LIVINGSTONE 
Computer Centre. 
W. YORKSHIRE BRADFORD 
CNA Computing 
W YORKSHIRE HALIFAX 
Abacua Computer* 
W.YORKSHIRE 
HECKMONDWTKE 
Thought St CroiKt 
W. YORKSHIRE 
HllDDERSFSELD 
Miciwnorld. 

W. YORKSHIRE LEEDS 12 
Faraeli*. 
W. YORKSHIRE LEEDS 6 
Interface Engineering Ltd. 
W.YORKSHIRE LEEDS 
Lewtta Ltd (Sound It Vuiwr>> 
W. YORKSHIRE LEEDS 
Laa'cya. 

W.YORKSHIRE LEEDS 
Mieropomw 

plus Logo programming 
languages, a word processor 
and drawing programme, yet 
costs only £652* including 
disc drive and black and 
white monitor. 

Why? Because at Atari 
we bring up our products 
to work hard for their living. 

I® 

Power Without the Price™ 
•This price is exclusive of VAT. 

GEM " is a registered trademark of Digital Research. 



Cruncher 
(continued from page 75) Figure I. 

value in memory. This is useful 
for storing intermediate steps in 
calculations. 
d — DELETE — Deletes the 
Row or Column in which the 
Cursor rests. When called the 
routine prompts "Delete Row 
or Column?" — respond with 
an r or c. The line will then be 
deleted and the following rows 
or columns will be closed up to 
fil l the gaps. Formulae moved 
in this way are altered relatively 
so that their values are un-
changed. 

The amount of string-search-
ing and altering required by this 
routine is such that several 
minutes may be required for its 
completion, depending on the 
Spreadsheet size, so be patient! 
i — INSERT — opposite of 
DELETE; following rows or 
columns are spaced out to leave 
room for the blank line inserted 
— formulae moved are altered 
relatively to leave their values 
unchanged. Like Delete, this 
routine can take a few minutes 
to complete. 
j — LOAD — Loads a Data file 
into the Spreadsheet. The pro-
gram asks for the number of 
rows and columns in the array 
to shorten the time required to 
calculate the Spreadsheet once 
the data has loaded, 
m — MENU — Calls up the 
Help Screen of Commands. 
This can also be useful for 
returning the Spreadsheet screen 
to normal if display problems 
have occured; i.e. as happens 
sometimes when Extended 
Mode functions are used in a 
formula. 

: = t f j r . i ^ -CI = : »n l i t .;oci n- i i -T. 
it - - 3 i » i * « 2" C-EF FN r It 
• i l»n l ( I I C ) l » l t « n i » ' . * » : * ' 10 = est ace _srr hmsoc • ioo t o 290 

2 0 - E - : it •. -'.'O t l T(1 y 
it = it i to IF lE:i at £ IN- _5>; U ; THEN PPIrfT PIT ; 4_.o ,,L*f.3*> t•*•:•' m un* : 

SOKE t n i n LE" I " t -PE ;» i L;t *•»-. so -et i im i 3 TC i IF i i THEN GO TO 40 SO Z' '. THE!" PRIKT ST 14.0 s." ' 4 ' i r '.jr.t • stop "0 SRXNT ftT If ? "Lint 3 
SO ';E-T 130 r-«Tft 32i,0sc0000c0300000c00 888C803C5tocooe3ooc>oDcosooc&coo;; 002.;-12421-<210300005 <S41451-433 33452s 1005645201000020313*245000 oaosiooocoaooooooooooo*<31000003 ccooaoeirroooooo• 113 CfiTA oi527ooooi43S3i04i403 CO0O08O43«O43.538O33OeOBOJ3OSCi 10 socoicioioi0icoc8ecococoo868»oe8 •o4020:oot8102010000-442si4e7t02 0000141476 4040000000665282323*00 

lie Z'HTfl 021-03030101114 74 1082 oaooEfiiiii s :iocoooc;;j.»ni»3»ej 00000262iieiesoosooosiiai»4» jioo oooo4cs;*as2:r:C8eo3C30i3ooo3iooo 00001308301010200000102644000300 ouaoiaiiiiiicscc 130 OATS 'O:;rOC30O*42IIO0o;>0OO 00000602J*OiOt 38803C425*55525COO SC3C"t80c0c074ij l i l i7s00 30 30 7t 4 24 2426603 03807i 4242423 1 33 
0000*"«42S252"603' 1*0 dsts e-.3MCOoo7eososo87«oe 

50 4 i n 5 s l u r r s a 

F BRIHE 
TDTBU 
41S0CI 

N3C1 
1037S 

Na35D4 N 3 C 1 • 3 
157 

NdQH 
15 

H3D 
30 70 3 

RT SPINE 3 43 41 S904 35 4 187 0 33516 
PURGE t C hr 5 t b hr a OVERFLDU 

s i a s .75 1 4 . 0 4 37 .46 8791 .33 

86 6 . 7S 

3195 . 4 S 

3 7 . 4 3 

SS .69 

3 4 .61 

33 .37 

0 

1 .3 

4193 .93 14 .0 4 37 .46 ©499 .11 
fa 4344 .3 43 4 4 .51 0 .35 34316 .06 0 

SflLTF 1 SflLTF a 
NET RETB 

12017 .45 1321$ .131 a .ss 33713 .34 

7548 .96 7 S 4 7 .3 1 
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p — PRINT — Prints out the 
full Spreadsheet sideways on a 
ZX-compatible printer (see Fig 
1). 
r — REPLICATE — Repro-
duces the contents of the 
Current Cell along a Row or 
down a Column. The program 
will prompt: "Replicate Hor or 
Vert?" to which you should 
respond with " h " to copy along 
a Row or " v " to copy down a 
Column. If the Cell to be copied 
contains a formula with refer-
ences to other cells, you will 
then be asked "Absolute or 
Relative?" I f the response " a " 
is given, the formula will be 
repeated exactly; otherwise by 
replying " r " the equation will 
be changed relatively each time 
it is repeated — e.g. A( l ) in a 
formula replicated downwards 
would become B(l), C(l), ctc., 
while horizontal replication 
would result in A(2), A(3) and 
so on. 

Finally you will be prompted 
"Range ? " which is asking the 
number of Rows or Columns to 
be reproduced. The bottom 
right-hand corner of the screen 
displays the coordinate number 
of the bottom right hand of the 

Spreadsheet — this changes 
when the Sheet gets larger 
following the use of Replicate or 
Insert. 
s — SAVE — Saves the con-
tents of the Spreadsheet on tape 
as a data array under a filename 
as specified by the user, 
t — TITLES — Sets the areas 
of the screen above and to the 
left of the Cursor as horizontal 
and/or vertical descriptive 
Titles. This area becomes high-
lighted by a blue background 
and cannot be changed using 
the Cursor. The Titles remain 
onscreen as you Jump from 
window to window. To cancel 
Titles press " / " and the Space 
Bar. (Titles which would be 
corrupted by Insert or Delete 
are automatically cancelled 
when these Commands are 
used). 
x — CLEAR SPREADSHEET 
— Clears the screen and arrays 
and sets the Cursor at A(l) . The 
user is asked for Confirmation 
first. 

Those who wish to add their 
own commands or functions 
wil l f ind this information 
useful. The Spreadsheet data is 
held in two arrays; d$(lo,co,3I) 

holds all the formulae, labels 
and uncalculated values, while 
s$(lo,co,8) holds the screen 
display. Variables A(1 to 24) 
. . . Z(1 to 24) are set up to hold 
the value of each Cell. 
Lines 
40-120 Cursor movement loop. 
300-320 Recalculation 
subroutine, 
350—380 Iteration loop 
400-580 Insert routines. 
705-880 Delete routines. 
2000-3995 Edit routine. 
400-4040 Calculation routine 
5000-5095 Window Jump 
routines. 
5100-5150 Print Screen. 
6000-6060 Replicate routines. 
6820-6840 LPrint routine. 
6910-6940 Data load routine. 
7000-7120 Input routine. 
7300-7400 Command select. 
7900-8020 Initialise/Menu. 
Important variables are: 
c,1 Cursor position on screen 
(hor,vert) 
co,lo Cell position in 
Spreadsheet 
cl,ll Current size of 
Spreadsheet 
th,tv Title widths (hor, vert) 
u,v Number of current window 
(hor,vert) 

If the program terminates 
with an error message or if you 
Break, restart using Goto 20.» 
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Kfir 3 I W 7»CKI WXĈ wi i ineiuawit 
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WlplOML « —fraf Ĵ flcwyw S3CK1.0WC e*0 CKV t* COnneeleQ 

jl' '.'juonmem 
CD 'o«nc*c! tof Ox 16WW cr-iTt Th«n(»!«rt»u [to*£xir; 

LANGUAGES WAC A LOGO 
BCPL C,CoOcJ. Gcw*** bid MOCJT̂WI'bc*! rmill am C» 

MACINTOSH V FIB V 520ST 
•im*3tn« * Mac • iho AppM Mjcimoth - &ui a toQflOf a f*' -irri AUOMflC fVJWOC. COWvf. That 
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Price or cortî ete *>*tem «>r VAT) t̂ WB'VAT ClltS'VAT US1-YAT 

PRICE Inclutftr-g VAT 

KM ' Q> COffWOdOfS Aitr-'i cofyxtt U 
>-«i*f 4 bMfy to pwrpr tf%«J < 

f. Tram* r* rwm rat "Bv*r«w i« 
Av9w«t2lMTM« fiHANCiAL TIMCt 
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access to doaens of buetnett appiicaftons packages atreedy aveiiaoie on me magnet 
Dê gnod with tuture a«pans*on m m.nd ST also foetures a host or d«tte'ent 
interfaces to tNa Ovlŝ de wortd and an mprasslva U»t of accauonas Is planned Atari 
will soon be releasing a 1000K (IMB) 3y, inch a \k fimt. and a *5Mfl hard disk 
storage system as »e<» as a mass storage compact O-sk (C0> Player capable Of storing 
an entire 20 voiume encyclopedia on one a fuii rtftgm of ne*pens*re printars are 
planned including do: matnx, dariywheei and thermal colour printer* Wfn its 
unbeatable graphrcs. speed and software at a price which la far beta* that ot any 
comparable personal computer currently on me marnet. tne ST is aw set to do taenia 
witn the competition To receive further detail* of the ST from Ŝ jC* Shop, just Ml in 
the coupon be*ow w/th your name and address details and post it to us 
S/ficm Shop Price: £651.30 * £97.70 VAT - £749.00 This price includes: 
• 512K RAM * B/W MONITOR 
• MOUSE • 500K 3 . 5 " DISK DRIVE 
• GEM * KEYBOARD (95 KEYS) 

3JJJ 3iJ V P 
WE ARE THE UK'S Hot ATARI SPECIALISTS 

SILICA SHOP LTD, 1-4 The Mews, Hathertey Road, Sidcup, Kent, DAM 4DX 
SEND FOR FREE ATARI ST LITERATURE 

At Silica we have been juccesi lu i ly dedicated to Atari ever since their products l i r t t appeared on the UK 
maiket We can attribute our success larsely to the Alan specialisation wnich we practice and to the user 
back-up we provide Rest assured that wnen you buy • piece o l Atari hardware at Silica you will be folly 
supported Our mailings giving news of software releases and development* will keep you up 10 dale with 
the Atari market and our technical support team and sales stall are at the end of the telephone line to 
deal with your problems arto supply your every need With our specialist bias, we aim to keep stocks ot 
an the available Atari hardware, sottware. peripherals and accessones We also stock a wide iango ot 
Atari dedicated books and through us. the owner* on our list can subscribe to several American Atari 
dedicated magai<ne* We can provide a full service to all Atari owners and are now firmly established as 
the UK's NUM8ER ONE Atari specialists Merc arc tust some o l the things we can offer loour customers 
* FREE POST & PACKING ON MAIL ORDERS II you would like lo tw regfaferecf on our ™j«ob • FREE NEXT DAY SECURICOR DELIVERY JTtf as an Atari computer owner, or a* • person 

Mr Mrs Ms: 

Address: 

Initials: 

* INFORMATION MAILING SERVICE 
* TECHNICAL SUPPORT TEAM * HIGHLY COMPETITIVE PRICES 
* AFTER SALES SUPPORT SERVICE * REPAIR SERVICE ON ATARI PRODUCTS 

interested In buying an Aforf machine. I«l us 
know. Wi will be pleated to keep you up lo date 
with new Atari developments tree ol charge. So. 
return the coupon today and begin experiencing 
a special*I Atari service Mat It second lo none. 

£ To: Silica Shop Ltd, Oapt YC.01.86,1-4 Tho Mews, Hatheriey Road, Sldcup, Kent, DA14 4DX A 

PLEASE SEND ME FREE LITERATURE ! 
I ON THE NEW ATARI 520ST COMPUTER 

S u r n a m e : 

I 
I 
I 
I 
I 

Poslcodc: 
Do you Already own a computer 
If *o. which One do you oam? SMSI ® 01-3091111 



AT— 
V eorge is the park-keeper at 
f*-'i the local park and as it 

ft Ms was getting near 
\ Christmas he decided to 

put the park's Chrismas tree up. 
He spent all day decorating it 
and the last thing he did was to 
hang lights on it. 

During the night however a 
strange electrical storm caused 
havoc in the town, but worse 
than that it caused all the 
snowmen that the children had 
built in the park to turn into evil 
robots — Snowbots. 

The Snowbots needed energy 
to keep them going and the first 
thing they found was George's 
Christmas tree so they stole all 
the lights from it. When George 
found out about this he 
realised he had to try and get the 
lights back and destroy the 
Snowbots. 

After thinking for a while he 
remembered that he had some 
flares left over from the fireworks 
display. He soon discovered that 
not only did the Snowbots not 
like the flares, the heat actually 
melted them and gave George 
an opportunity to get the lights 
back. 

He also found out he had to 
be doubly careful because 
Snowbots can make huge icicles 
come crashing down from the 
trees. Armed with a supply of 

flares he set off into the park to 
confront the Snowbots... 

Needless to say, George isn't 
that bright and he needs a bit of 
help — a joystick plugged into 
port 2 will let you control 
George's movement, the fire 
button will make him throw a 
flare — use the spacebar to 
pause. 

Each Snowbot you manage to 
dispatch earns you 10 points, 
each icicle is worth 20 points and 
there is a bonus of 50 points for 
each light bulb you recover. The 
light bulbs are hidden inside 
some of the Snowbots and they 
will automatically be displayed 
with any others you have. There 
are eight light bulbs in a set and 
each screen ends when you have 
a complete set. The bottom line 
of the screen shows the set of 
lights and any bulbs you have 
will light up. The small flag on 
the bottom line indicates the level 
of play you are currently at. The 

top of the screen shows the usual 
— score, lives left and the highest 
of the recorded high scores. The 
game will record five entries of 
names and high scores and they 
are displayed during the title 
sequence. 

Typing the program brings the 
usual problem of Commodore 
control characters. I have tried to 
make things easier by including 
Remark statements after most of 
the difficult lines. Unfortunately 
some of the lines are too long to 
be treated this way but none of 
these lines contain anything very 
complicated so they should not 
prove too much of a problem. 

There is a considerable 
amount of data to be dealt with 
— definitions of sprites and the 
machine-code routines used to 
move the sprites, smooth scroll 
the screen etc. For the two large 
sections of data I have included 
a checksum which should show 
if there are any data errors. Part 

Table 1. 
cd cursor downron Ctrl+9 pur ctrt+5 gr2 C=+5 
cu cursor up rof Ctrl 4-0 grn ctrt+6 Igr C = + 6 
cl cursor left hm home blu ctrt+7 Ibu C=+7 
cr cursor right c!r shift+home yel Ctrl+8 gr3 C=+8 
sp space ins shift+del s1 shift -«- following character 
btk ctri+1 ora C=+1 c1 Ctrl + following character 
wht Ctrl+2 bm C=+2 =1 Commodore key + following 
red Ctrl+3 Ird C=+3 character 
cyn ctrt+4 gn C=+4 Leading numbers indicate repetitions 

Keith Suddick and his 
evil robots — with a 
Christmas game for the 
CBM-64. 

1 of the data is lines 15000-15999 
and pan 2 is lines 16000-16999 
in case it finds an error. It takes 
quite a while to read the data in 
but this is only done once when 
the program is first run. I f the 
data is correct then even stopping 
the program and re-running it 
will not re-read the data. 

One very important point, the 
program uses a rather 
unconventional method of 
getting the game started and for 
this to work line 0 must be typed 
excactly as shown, no extra space 
or anything even though it may 
look wrong. If you are typing the 
program in don't forget to save 
a copy before you run it. I do not 
recommend attempting to save a 
copy after running it — whether 
it works or not. The program 
interferes with the normal 
interrupt routines and interrupt 
sources, so unpredictable things 
may happen during saving. I f 
you would rather not type the 
listing then I can supply tape 
copies for £2.00. Please write to 
Keith Suddick 6 Ravel Court, 
J arrow, Tyne & Wear, NE32 
3BW. 

0 PR IHT'V P0KE56,128 RUN3888 - CO 
T016:G0T07880 
1 PRIHT"aLMTA8<RN[KU>*T>"J."TA8< 
Rm><U>»Ti+r>".d! " P0KEL1.UL RET 
URN 
10 P0KESS. 8 S-0 H'3 L--0 EL = 1 P0K 
£2,0 P0KEFX,199 
108 FORX-0TO7 P0KESH+X,. NEXT GO 
SUB900 P0KEIS.U 
110 SH-<SK+U>AND3 RM 'SH«2-IFPEEK 
< SH+RH)•.TMEMGOSUB20O 
120 lFPEEK<KB>=60JHtNG0$UB18e0 
130 H=PCEK<2> :H3«HAND3 0NH3+UG0 
TO 150,300,508 
140 P0KC2.. GOFOllO 
130 ITPEEK<IC 5 THEN118 
160 IFRND<UX(<32-L/'4>«IQ>THEH11 
0 
178 X-> INTCRH[HU)»2> P0KEI&.X P0K 
EIV,64 
JS0 POKE IX,128-127»<X-'. J-97*RN0( 
U> P0KEIC.94 G0101I8 
280 P0KESP+2+SN.6 I FRNfKll>>. 7THE 
HRETURN 
210 PQKEU8 + 4+Rh.RN£><U>»i6P0KEUl 
+4+RN,RNDCU)«88+128 
220 1FLM5THEHLV-7 LX = 3 GOTO240 
230 LV-L/2:LX=L^8 
240 POKE$t1+RN,X$<RNO<U>»2.LX>ORl 
28«IttT<RND<U>*2> 
250 P0KESH+U+RN,VS<RND<U>*3,LY> 
RETURN 
308 P0KEIS.. POKEU0+22.193 POKES 
P, 13 
318 P0KEG3,128 P0K£F3,8 P0KEG3,I 
29 
320 F0RV=P£EKCU1>T08STEP-1 P0KEU 
1, V 
330 P0KE61.16 P0KEF1,V/6 P0KEG1, 
17 
348 F0RX-1TO18 NEXT NEXT 
358 tt=M-U IFIKUTHEN880 

338 G0T0100 
488 POKEF1.2D PQKEGl,65:POKESP+6 
,14 POKEIC.U PT=28-G0SU8668 
410 POKEIX,. POKESP+6,12 P0KE2,. 
GOTO110 

500 P0EE61,64 P0KEFC.U HS~F NB< H) 
-2:]FHS>3THEN48e 
510 PCKEF1,18 P0KEG1,65RN=HS*2 
P0KESH+RN,. P0KESP+2+HS.14 
520 PTiOGOSueeee i d l d - u i f l d t 
HEN590 
530 P0K£LP+2**LT ,81LD-INT<RN0CU> 
-L/2+2) 
5G0 PT-50 00SUB680 LT=LT+U IfLT 
8THEN7.08 
570 PQKEF2,88 F0RX=1T05 P0KEG2,1 
6 P0KES2,17 
588 F0RV=1T050 NEXT NEXT 
530 P0KF.U1+4+RN. . POKE2, . G0T011 
e 
680 S-S+PT PRlNT"ai»»»e:"S 
610 IFS>H<0>THEHPRIKT"£>v*TftB{2O> 
S 
620 !F£LTHEMIFS>1880TH£HM"H+1 €L 
. GOSU83OO0 PRIHT"3r'TAe<34>t1 

630 RETURN 
700 PRINT"*," P0KEU1,168 P0KESS.U 
POKE IS,. P0KESP.8 POKEUO + 22,133 
L=L +1 

710 PRIHI"*3"5SS F0RX-1T025:G0SU8 
1 NEXT 
728 PRIHT'yfrK'L'M'l't'ir' F0RX*1T039 
PRINTPRS, NEXT 

738 PRtNTPlJXS"y-l!j"Tfte<2?>riSf>lS 
LS<1> 
748 PR 1 NTTA8< 23 ) "iiE . 
"SPC(27>"I C1EUEL "L.TABOSVSI" 
758 PR! NT TA6<23>" I "SPC< 1IVI "SPC 
(27)"I E-COMPLETEO SI "SPC<27>"'— 

P0KEF1,<X+5 >*5 POKEGl,64 P0KEG1 
,65 
765 FORV-" OTO80 NEXT NEXT P0KESS, 
778 F0RX 1T015 G0SUB1 NEXT PRINT 
••aHiST'SPECSV i 

788 PRINTTAB<8)"I kNOH TRV LEVEL 
"L+lTA8(28)"ai" 

738 PRIKTTAB(S)"  
1 " ; F0RX=lTO9 G0SU81: P8KEF1, ( 

18-X>M5 
793 POKEG1,64POKEG1,65:NEXT:FOR 
X-1TO800 NEXT GO1O10O 
888 P0KESS,. POKECL,18 PRINT 
810 PRJNTT«BC8)"3i 

378 NEXT 
380 L0-INT(RND<1>«4+1> LT=0 
398 POKEIC.U P0KEFC,U P0KEF3,50 
RETURN 
1008 Q1»PEEK<1S) P0KEIS,8 
1018 Q2»PEEK<U8+22):P0KEU0+22,13 
9 
1620 POKECL,23 PRINT PRINTTA8<22 
>"iL) PAUSED 2" 
1030 UAITKB,6O,255:UA1TKB,G0 
1048 PRINTTA8<22>" a-1 

1058 POKEU0+22.Q2 POKE IS,01 RE FU 
RN 
2008 PRINT"iill*'TABC8)"iINI6H SCOR 
E REGISTRATION 
2018 PRINTTA8C8V2 

828 PR I NT TABC8>"I I3G A M E 0 
U E R ai 
838 PRINTTA8<8>"' 

768 FOJtX»OT020 PRINTPISLS(XANOI) 

840 FORX-1TO208O:NEXT PRIHT"3"SS 
S 
858 F0RX-1TO2S G0SU81 NEXT HP--1 
868 FORX=4TOOSTEP-1 IFS*>HCX>THE 
NHP»X 
870 NEXT IFHP<8T«EN8088 
880 60T02089 
300 P0KE2S1,199 POKESS,8 SVS3683 
2 
910 PRINT"iJ;KC0RE"S, TA8<15>"OHIG 
l!"H CO ) TA8< 29 VUL IUES"M 
930 PRINT-ET'LLSRS-'Jiii:" FORX 1T0 
48 PRIHTPRS, NEXT PRINT 
948 PR I HT-L'l'lift'Ift'M'I'M'M'tTr-LLS 
958 print"ej<-q n-c a-c a-n a-c k 
-c h—i a-:: h-i"ta6<33>":: ^:r'L+i 
••aa î" 
360 I [NT f RND<U)*4> • FORX=8TO3 If 
TT(X. I) = >.THENPR[NT-ail̂ "TABdTCX 
,I> >TS 

2828 GOSUB2980 PRINTTAB(18>"â ,E 
NTER VOUR NAME FOR 
2836 PRIHTTA8(H)"iiHIGH SCORE TA 
8LL . 
2848 PRINTTASt HVLiI'l'HK 
- a m i i i i n c " ; 
2188 N5-"" PRINT••̂ :||••. P0KE198.8 
2118 GETKS IFKS=""THEN2118 
2128 IFKS*RSTHEN2280 
2130 [FKS*D$0RK$ = ,t)I*'THEN2178 
2148 IFKJO" "ANDKSO"."THENIFKS 
<"0"0RKi>"Z"0R(KS>"9,,ANDKS<,,A">T 
HCN2118 
2150 IFLEN<N$>>9THENK$='"* 
2160 NS-KStKS . PRINTKS":jll", G0T02 
118 
2170 IFNJ-""THEH2110 
2180 PRINT" ||F>jr'- NS«LEfTi(NS,L 
EN<Ni>-l> G0T02118 
2280 [FHP<4THENf0RX=3T0HPSTEP-l-
Nt<X+l)»NS<XJ K<X+1)=H(X> NEXT 
2205 NS<HP)*"" H<KP>*S IFHI ""TH 
EN8880 
2210 FORX-1TOLCHCNS> K$=MI05(NS, 
X. 1) 

80 YOUR COMPUTER, JANUARY 19.86 



_ _ .. .. _ 

2 2 2 8 I F K $ > " 6 " A N D K S < " I " T H E H K S =CHR 
SCASCCKi >OR 1 2 8 ) 
2 2 3 8 Hi(HP>-NitHP>+KSNEXT-G0T08 
eae 
2 9 8 0 FOR* 0 T O 2 0 F O R V - 5 8 T 0 1 2 8 S T C P 
ie 
2910 P0KEF1.Y P0KCE1.64 P0KEG1.6 
S HEX! NEXT RETURN 
3000 FORX- 30 T8126STEP1B POKEFl.X 
P0KEG1,64 POKEG 1, 6 j NEXT RETURN 

7088 SVSSSSSS.PRINT-'î Mi-'l-Lf-il: 
:«Ii1iHHHHM'I'l'L'L'L'L'L'L'L'L'L':" PRIHTLLS'll 
naff' 
7 6 1 8 P R I N T T A B C 1 5 > " « T H 1 S I S 0 E 0 R 6 
E THE LOCALUiA 
7 8 2 6 PR I N T T A B C 1 5 >"PARK KEEPER UH 
0 HAD JUSTUS 
7 6 3 8 P R I H T T A B t 1 1 > " P U T UP THE CHR 
ISTMAS TREE I N ^ S 
7 8 4 0 P R I K T T A B C U V T H E PARK. t>U 
R I N G THE N I G H T S 
7 0 5 6 P R I t t T T A 6 < l l > " A FREAK ELECTR 
1 CAL STORM HASLtfB 
7 0 6 6 P R I K T T A B t l l V T U R H E D A L L TH 
E SNOWMEN INTOUiB 
7 6 7 8 P R I H T T A B t 1 1 > " R O B O T S * TO 

6ET THE P O W E R S 
7 0 8 6 P R I H T T A B C 1 1 > " T H E Y NEED THE 
V HAUE STOLEHJC 
7 0 9 0 P R I N T " THE L I G H T S FROM THE 
CHRISTMAS TREE ftHO^C 
7 1 0 0 P R I N T " GEORGE MUST TRV TO G 
ET THEH B A C K . 0 
7 1 1 0 G 0 S U B 7 9 0 0 
7260 POKESS, . PRINT"LTO,"'LLS"-Vll 
['M'l'fl'l'I'l'I'PI'l'I'I'I'M'I'lC1 PRINTLLS'll 
n-asr 
7 2 1 8 P R I H T T A B t 1 5 ) G E O R G E HAD 
SOME FLARES-JiA 
7 2 2 8 P R I NT T ABC l S V L E f T OUER F R O f 

THE F I R E - j B 
7 2 3 0 P R I N T T A B < 1 1 > " H O R K S D I S P L A Y 

AMD HE F O U N D S 
7 2 4 0 P R I N T T A B C 1 1 ) " T H A T THESE FLA 
RES MOULD r lAKEJB 
7 2 S 0 P R I N T T A B t 1 1 ) " T H E SNOHBOTS f 
ELT SO THAT HEJB 
7 2 S 0 P R I H T T A B C i l > " C O U L D GET THE 
CHRISTMAS TREEJiB 
7 2 7 8 PR I N T TAB C 1 1 ) " H G H T S BACK. 
THE ONLY OTHERJ0 
7 2 8 0 P R I N T T A B ( 1 1 > " P R 0 B L E M I S TH 
E I C I C L E S THATtfC 
7 2 9 0 P R I N T " THE SNOMBOTS CAN P 

AKE F A L L FROM THEUjC 
7 3 8 0 P R I N T " TREES ONTO GEORGE ! 8 

7 3 1 0 G 0 S U B 7 9 8 8 
7 4 0 8 POKESS. . PRINT", j rarLLS"- i ! t 

fM'iaaa<La'fL' L'L'L'L'L'L'H?1 pr tHTLLt-n 
l-SU" 
7 4 1 6 P R I N T P 2 S X S P 2 S L S < 1 ) " E I < J " 
7 4 2 0 P R I H T T A B < 2 8 > " k S C O R I N G 
" S P C < 2 7 ) " 3 
7 4 3 0 POKESS, 4 P R I N T TABC 15 > " i l ! T ! S H 
oweoTs : : i e nPOiNTS 
7 4 4 6 P O K E S S . 1 2 P R I N T T A B ( l 5 ) " i t n i 
C I C L E S I S O H P O I N T S 
7 4 5 6 PRINTTABC 1 5 > " S l I l i P L U S BONUS 
OF : : 5 8 E P O I N T S 
7 4 6 8 PRINTTABC17> , r iUFOR EACH L I 6 H 
T BULB 
7 4 7 0 P R I N T T A B < 1 7 > " a j ^ J 3 » l M j » B - W 

7 4 8 0 PRINT'TV; EACH SCREEN IS 
COMPLETED MHEH A L L 
7490 PRIKT"i>i THE LIGHT BULBS H 
AUE BEEN RETURNED 
7 4 9 9 G 0 S U B 7 9 7 6 
7809 G0T08B88 
7 3 8 0 P R I N T P 2 S X S P 2 S L $ t l > P O K E S S . 1 

7928 TP-35934 TC-8 
7 9 3 6 F L - < F L + 1 > A N D 7 P R I H T P 2 S L S C F L 

/ 2 > : T P = T P * l : 0 - P E E K < T P > I F Q ^ . T H E N 
7 9 7 6 
7 9 3 5 I F Q - 4 2 T H E H P 0 K E S S . 3 
7 9 4 8 I F Q > 1 2 8 T H £ H T P * T P * T M < QAND127 
) 6 0 T 0 7 9 3 8 
7 3 5 8 T C — C T C * l > w < T C < 4 > POKETP*CS 
, TCC T O G 0 T G 7 3 3 0 
7 9 6 0 GOTO7360 
7 9 7 0 P0KECL,22 PR I NT . PR IHT-t3 

PRESS U3 RETURN • TO C O N T I N U E ^ 

7 9 8 0 F L . ( F L + 1 > A H D 7 P R I N T P 2 $ L i ( F L 
/ 4 > : G E T K S I F K 4 0 R S T H E N 7 3 8 8 
7 9 9 0 RETURN 
8 0 0 0 POKE I S , . P O K E S S , . P R I N T " U J : 
j " S S S T S - 6 
8 0 1 6 O N T S * I G O T O 8 1 8 0 , 8 2 0 8 , 6 3 0 0 , 8 4 
06 
8 0 2 0 T S s < T S + l ) A N D 3 
8 0 4 8 P O K E C L . 2 0 P R I N T P R I N T " U « U t 

i n R E S S o a F I TO START THF GA 
M E 

8 6 5 8 P R I N T - U J U m i l U U i OR l i i 
F 3 FOR I N S T R U C T I O N S J*" 
8 6 6 0 F 0 R T D = 1 T 0 T U SYSKC NEXT GOTO 
8010 
8 1 0 0 S V S 3 G 8 8 8 
8 1 2 0 P O K E S S , 2 5 5 : F O R X = 0 T O 7 F O R V - 6 
T 0 1 3 P 0 K E U 1 + 2 * X , V * 8 
8 1 3 0 G0SUB1 SYSKC * N E X T : P 0 K E U 1 + 2 * 
X , 9 6 NEXT 
8 1 4 0 F 0 R X = 5 T 0 4 9 : P 0 K E C 1 , S C C X / 1 0 > 
G O SU O i : SYSKC NEXT 
8 1 5 0 P R I N T " b t l ! r ' S P C ( 1 3 > " C 

" : G8SUB1 
8168 PRlNT"ai]i-"SPC<12>"R ' EI TH 
»UDD1CK " G0SUB1 G0SUB1 
8 1 7 0 P R I H T " a i t T ' S P C ( i 9 > " S GOSU 
81 
8 1 8 0 P R I H T " £ i I l £ " S P C < i 8 > " r . I v " 
8 1 9 0 F O R X = 0 T O 1 I GOSUBl SYSKC HEX 
T TU 1 6 0 8 G O T 0 8 0 2 0 

8 2 0 8 F O R Y = 9 6 T O S 0 S T E P - 1 POKEQY.Y 
SYSTY 
8 2 1 0 G O S U B l : S V S K C P 0 K E C 2 , 2 * C Y A H D 
4 ) - NEXT 
8 2 2 0 P 0 K £ S 2 , 0 : P R I N T " a u a S " S P C < 8 > " 
u i • • i. • • ) 
8 2 3 0 P R I N T S P C t 8 ) ' M C I % I ! * -
r _ ~ * CI 

8 2 4 0 PR INTSPCC8 > " 1 

'iS 
8 2 5 6 F 0 R X « 8 T 0 4 P R I H T T A B C 8 > " H T X + 
l ' l l l l l l i l C " N S ( X > T A B < 3 6 - F H L ( H < X 
) > ) " a " H ( X > 
8 2 S 8 SYSKC:NEXT T M - 1 2 8 0 6 O T O 8 0 2 8 

8 3 0 8 P 0 K E C 2 , G r O R Y = 5 0 T O 0 S T E P - 2 P 
O K E O Y , Y : S V S T Y : G O S U B l SYSKC:NEXT 
8 3 1 8 PR I HT^fL'MiL'l'I'l'i:" . S V S 3 K R 3 4 : 
F 0 R X - 1 T 0 3 9 P R I H T P R S ; NEXT 
8 3 2 8 P R I N T P l S X S " a ! J i , - T A B ( 2 7 ) T l S 
8 3 4 6 P O K E S S , 1 F O R X ^ 8 0 T O 8 S T E P - 1 P 
O K E U 0 . X : P O K C S P , 8 * < X A N D 4 ) 
8 3 5 8 SVSKC P R I N T P I S L S < ( X A H D 8 ) 

NEXT 
8 3 6 6 P O K E S S , 3 ; F O R X - 6 T 0 8 6 : P 0 K E U 6 + 
2 , X P R I N T P 1 S L S < < X A N D 8 > / 8 > SYSKC: 
NEXT 
8 3 7 6 P R I N T P 1 S L 0 S F Q R X = 8 6 T 0 6 S T E P -
2 : P O K E U 0 + 2 , X : S Y S K C : N E X T 
8 3 8 0 P O K E S S , 1 F 0 R X - 8 T D 8 8 POKEO0, 
X P 0 K E S P , 9 + C X A N D 4 ) / 2 : S Y S K C : N E X T 
8 3 3 8 P R I N T - U j " : T M = 4 0 8 . G O T O 8 0 2 0 
8 4 6 6 FORX - I T 02'J GOSUBl • SYSKC : HEX 

T . PR i N T " a i i i j u a i m i i r 
8 4 1 8 F O R X = 1 T 0 3 9 P R I H T P R i , HEXT f 
L = F F - C D 
8 4 2 8 PR I N f f c i t t , " " ! ABC 16> T lS" j3LLl ! i "TA 
B C 2 8 J T 1 S 
8 4 3 8 P 0 K E S Z , 2 P O K E W O + 2 9 , 2 P O K E U l 
, 1 5 0 P O K E S S , 3 
8 4 4 0 F O R X = 0 T O 3 4 0 S T E P 4 P O K E « 0 + 1 6 , 

(listing continued on page X3) 
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The Commodore 128. 
When you look at the facts 
they do seem to weigh rather 
heavily in our favour. 
When you add it up, the Commodore 128 is really three 
computers in one. 
It can run 64K, 128K and CP/M software. Giving it the 
largest range of computer software in the world. Making it 
as efficient in business as it is entertaining at home. 
That's why Commodore has become the world leader in 
microcomputers. 
And why on balance, the Commodore 128 has no equal. 



Snowbot 
(listing continued from page 81) 

- 2 » < X > F F ) - ( * > « . ) P 0 K E U 8 + 2 . X A N D F F 
:SVSKC 

8450 P8KESP ,9 t<XAND16)/8fOKEVO, 
<X«CD>ANDrF NEXT P O K E S Z . l P O K E V O 
• 23,1 
8466 P 0 K C U 1 * 2 , 1 5 8 P O K E 8 1 . 1 3 0 POK 
C S S , 3 ' F O R X = 3 4 8 T 0 8 S T E P - 4 
8 4 7 8 P 0 K E U 8 * 1 6 , - < X > n L > - 2 » t X > F F ) 
P O K £ U 0 * 2 , X A N D F F : P O K E V 0 , < X * C D > A K D 
FF 

8 4 8 8 S V S K C : P 0 K E S P , 8 + C X A N D 1 $ > ^ 8 N 
EXT F O R X - C D T 0 8 S T E P - 2 - S Y S K C 
8 4 3 6 P 0 K E U 8 , X P 0 K E S P , 8 + C X A N D 2 > N 
EXT P O K E S S , 0 TW=480 G 0 T 0 8 0 2 8 
3 0 8 0 P 0 K E 5 3 2 8 8 , . P 0 K E 5 3 2 8 1 , . PRI 

3010 I C - L O G < 1 0 > OEFFNL C X > M 1 N T <LO 
6 < X ) / L C > 

3 0 2 8 L 2 » L O G C 2 > D E f F N 0 < X > = I*TCLO<j 
<X)/-L2> 
9838 DIHTT C 3, 3> 
3 1 8 0 U > 1 T » 2 0 Tl-19 F F = 2 5 5 
3 1 1 8 S S - 3 3 2 6 9 C 1 - 5 3 2 8 5 C 2 * C 1 « 1 . S 
2 0 3 2 7 1 U 0 - S 3 2 4 8 U 1 - 5 3 2 4 3 

3 1 2 8 L l - 2 1 8 U L - 1 4 « : C L - 2 i 4 : S P * 3 6 8 
S6 F C - 6 9 1 F X - 2 S 1 
3 1 3 8 O V - 8 2 8 T Y - 3 6 9 2 8 C D - 4 8 K C - 3 6 
9 4 4 - 1 3 - . 8 3 1 
3 1 4 8 C S = 1 3 4 5 6 : $ 2 - 5 3 2 7 8 L P * 3 6 8 8 2 
B V " U 8 + 1 5 : K B - 1 9 7 
3 1 5 8 IS-37378 S H - 6 7 9 ; ( C - 6 9 3 ID-3 
7 3 5 8 I X - W 8 * 1 2 : I V « W 1 + 1 2 
9 1 6 0 S D - 3 4 2 7 2 F 1 » S D + 1 : F 2 » S D * 8 : F 3 
= S P * 1 5 
3 1 7 0 G l - S D + 4 G 2 « S 0 * 1 1 6 3 » S 0 * 1 8 
3 2 8 8 R S » C H R S C 1 3 > - D S = C K R t C 2 8 > ^ 

Himeuur1 

9228 Ts»-n 
¥1J8 laifSSSfiSSSilB I f l i Ull iJII 1̂11 

u i i e j j i " 
3238 P R S - " - H U i l 2 i m X r T l S - " 3 11 
laaaaurcRftSK: a*nmnmms!iMm\ 
» u r * * T s 

| | | |EMUMl iaK l l l l t l l » " 
3258 L$<l)->":W!ldCX!£llEMlC«UUil 

I I I M U M U i M l l l l U n ' 
3 2 6 0 L O S = " n iCtll LOilll M J 1UJ8BBI 
us at; ubibbbbi " 
3 2 7 0 L L J - " 

3 2 8 8 F 0 R X - 1 T 0 4 8 S S $ - S S S t C H R S t l G 8 
> NEXT 
3 2 3 3 
9 3 6 8 F O R X - 0 T O 4 NSC X > « " « * / n > I H 

H C X M 1 0 8 U NEXT 
3 3 3 9 
9 4 8 8 F 0 R X - 8 T 0 4 R E A D S C < X > : N E X T 
3 4 1 0 F 0 R V * B I U 3 F 0 R X - 8 T 0 3 R E A D I T t 
X , V ) NEXT NEXT 
3 4 2 0 F O R X = 0 T G 4 R E A D T C C X ) NEXT 
9438 F 0 R X - 1 T O 3 R E A D T H C X ) : N E X T 
9448 F O R V > 8 T O 2 F O R X - 0 T O 1 : R E A & X S < 
X , V> :NEXT-NEXT 
3 4 5 8 F O R Y « 0 T O 7 l F O R X - 0 T O 2 : R E A D V S ( 
X , V ) N E X T ; N E X T 
9 4 6 8 FORX*8T07-READ1,C(X);NEXT 
3430 F 0 R X * 1 T 0 3 R E A D A S X S « X S + A $ N 
EXT 
3 5 0 0 F 0 R X - 0 T 0 2 4 - R E A D C • P O K E S D + X , C 
NEXT 

3 3 0 8 M l - 3 2 7 6 8 U 2 - 3 6 8 6 4 Q - 1 6 3 8 3 I 
F P E E K C 7 6 7 ) • 1 6 5 T M E N 3 3 9 9 
3910 PRlNTTBB(14)"s'L*l.

l
ljL'L'L

i
mjTPLEA 

S t WAIT 
3 3 2 8 P K J M T V A B < 1 4 > " S 
3338 F0RX*»I1T033727 - READC : CK*(CK 
*C>A«0Q P O * £ X , C : N £ X T 
9348 C Q » 1 2 2 2 7 : 0 0 = 1 : I F C K O C Q T H E N 9 
370 
3 9 5 8 F 0 R X - M 2 I 0 3 7 9 7 1 ^ R E A D C . C K * ( C K 
t O A N D Q ' P O K E X , C - NEXT 
9968 CQ:>4967: Q Q > 2 - I F C K - C Q T H E N P O K 
£ 7 6 7 , 1 6 5 G 0 T 0 9 9 9 9 
9 9 7 0 P R I N T ' U < H C H £ C K S U H ERROR :"C 
K"<"CO">":PRlNT"Bj - IN PART - Q Q 
3 3 8 0 P 0 K E 7 9 7 , B END 

3 3 3 3 S V S 3 6 S 3 6 P R I N T ' V - G B T 0 8 8 B 8 
18808 D A T A 8 , 1 1 , 1 2 , 1 5 , 1 
11B0B O A T A 8 . i a . 2 0 . 3 0 . 1 0 , 3 0 , - 1 , - 1 
, 0 , 1 4 , 2 8 , - 1 , 4 , 1 5 , 3 8 , - 1 
11010 0 A I A 8 , 1 8 , 1 4 . 7 , 1 3 
11828 D A T A 5 5 , 5 1 , 4 1 
11030 D A T A 1 , 1 . 1 , 2 . 2 . 2 
11040 D A T A B , 0 , 1 , 8 , 1 , 1 , 0 , 0 , 2 , 0 , 1 , 
2 ,1 ,1 ,2 ,8 ,2 ,2 ,1 ,2 ,2 ,2 ,2 ,2 
11058 D A T A 2 . 3 , 7 , 5 , 6 , 4 , 1 4 . 1 3 
12BB0 DA In'Tl Jib 9J| |L i 

L j a m gjiiiiiL .jiiiih" 
12018 DATA'l gLJIIIIIILi 

jiiihiiilj a annua l 
ir 

12828 data"uj uaBiiaaaaai 
iaaafii -i" 
13000 O A T n B . 0 . 0 , 8 . 6 4 , 3 3 , 8 
13818 D A T A 8 , 0 , 0 , 8 , 1 6 . 3 9 , 8 
13020 D A T A 0 , 0 , 0 , 8 , 1 2 8 , 4 1 , 0 
13838 D A T A 8 , 0 , 0 , 1 5 
15888 D A T A 8 , 0 , 8 , 8 , 8 5 , 0 , 1 , 2 5 5 , 6 4 , 
7 , 2 5 5 , 2 8 8 , 3 1 , 2 5 5 , 2 4 8 , 3 1 
15010 0 A T A 1 3 5 , 2 4 8 , 3 1 , 0 , 2 4 8 , 3 1 , 8 , 
o,31.$4.a,31,213.8.31,255 
15828 DAIA64,3,253.208,0,233,240 
, 8 , 3 . 2 4 8 , 0 , 0 , 2 4 8 , 5 , 1 , 2 4 0 
15830 D A I A 3 1 , 6 5 , 2 4 0 , 3 1 . 2 1 S . ? 4 0 , 3 
1 , 2 5 5 , 2 4 8 , 3 , 2 5 5 , 1 9 2 , 8 . 2 5 5 , 0 , 2 5 5 
15040 D A T A 8 , 8 , 0 , 5 , 0 . 8 0 . 3 1 , 1 . 2 4 0 , 
3 1 , 6 5 , 2 4 8 , 3 1 . 1 9 3 , 2 4 8 , 3 1 
15858 D A I A 1 9 3 , 2 4 8 , 3 1 , 2 0 9 , 2 4 0 , 3 1 , 
2 4 1 , 2 4 0 . 3 1 , 2 4 1 , 2 4 0 , 3 1 , 2 4 1 , 2 4 0 , 3 1 
,245 
15060 D A T A 2 4 0 , 3 1 J 6 1 , 2 4 0 , 3 1 , 6 1 , 2 4 
0 , 3 1 , 6 1 , 2 4 8 , 3 1 . 1 5 . 2 4 0 . 3 1 . 1 3 , 2 4 8 
1 3 0 7 0 D A T A 3 1 , 1 5 , 2 4 8 , 3 1 , 1 3 , 2 4 8 , 3 1 
,3,240.31,3,240,31,3,240,235 
13888 DATA8,8.8,0.85.8,1,255.64, 
7,255,208,7,255.286,31 
15838 DATftL95,240,31,135,240,31, 
0,248,31,8.248.31,1,240,31,1 
13100 DA1A248.31,1.240,31,1.248, 
3 1 , 1 , 2 4 8 , 3 1 , 1 , 2 4 8 , 3 1 6 5 , 2 4 8 
15118 D A l A 3 1 , 2 l 5 , 2 4 8 , 3 1 , 2 i 5 , 2 4 0 , 
3 , 2 5 5 , 1 9 2 , 3 , 2 5 5 , 1 9 2 , 0 , 2 5 5 , 0 , 0 
15120 D A 1 A 8 , B , 8 , 2 8 , 8 , 2 8 , 1 2 4 , 8 , 1 2 
4 , 1 2 4 , 8 , 1 2 4 , 1 2 4 , 8 , 1 2 4 , 1 2 4 
15138 D A T A 8 , 1 2 4 , 1 2 4 . 8 , 1 2 4 , 1 2 4 , 0 , 
1 2 4 , 1 2 4 , 8 , 1 2 4 , 1 2 4 , 8 , 1 2 4 , 1 2 4 , 8 
13148 D A I A l 2 4 , 1 2 4 , 0 . 1 2 4 , 1 2 4 , 2 8 . 1 
2 4 , 1 2 4 , 1 2 5 , 1 2 4 , 1 2 4 , 1 2 5 , 1 2 4 , 1 2 4 , 2 
53,124 
15158 D A 1 A 1 2 4 . 2 5 5 , 1 2 4 , 1 5 , 2 5 5 , 2 4 8 
. 1 5 , 1 3 5 , 2 4 0 , 1 5 , 1 3 5 , 2 4 8 , 3 , 8 , 1 9 2 , 6 
4 
15160 D A T A B . 8 , 3 , 5 , 8 4 , 8 , 3 1 , 2 5 3 , 8 , 
3 1 , 2 5 5 , 6 4 , 3 1 , 2 5 5 , 1 9 2 , 3 1 
15178 D A I A 1 5 , 1 3 2 , 3 1 , 7 , 1 3 2 , 3 1 , 7 , 1 
9 2 , 3 1 , 2 3 , 1 9 2 , 3 1 , 9 5 , 1 9 2 , 3 1 , 2 5 5 
15188 D A T A 8 . 3 1 , 2 5 2 . 0 , 3 1 , 2 5 5 , 8 . 3 1 
, 1 5 , 1 9 2 , 3 1 . 7 , 1 9 2 , 3 1 , 7 , 1 3 2 
15138 D A T A 3 1 , 2 3 , 1 3 2 , 3 1 , 3 3 , 1 3 2 , 3 1 
, 2 3 3 , 1 3 2 . 3 1 , 2 5 5 , 0 . 3 1 . 2 5 2 . 8 . 0 
15280 DATAB,0,8,5,85,88,31,255,2 
48,31,255,248,31,233,240,8 
15218 D A T A 1 2 4 , 0 , 0 , 1 2 4 , 8 , 8 , 1 2 4 , 0 , 
8 , 1 2 4 , 8 , 8 . 1 2 4 . 8 , 8 . 1 2 4 
15228 D A T A 8 , 8 , 1 2 4 , 8 , 8 . 1 2 4 , 8 , 0 , 1 2 
4 , 0 . 8 , 1 2 4 . 8 . 0 . 1 2 4 . 8 
13238 D A I A 8 , 1 2 4 , 0 . 8 . 1 2 4 , 8 , 0 , 1 2 4 , 
0 , 8 , 1 2 4 , 8 , 0 . 1 2 4 , 8 . 3 5 
15240 D A T A 6 . 0 . 8 . 8 , 4 8 8 , 8 , 2 5 2 , 8 , 3 
. 1 8 7 , 0 , 3 , 1 3 5 , 8 , 3 
13250 D A I A 2 2 3 . 0 . 3 , 2 2 3 , 0 . 0 , 2 5 2 , 8 , 
8 , 4 8 , 0 , 0 , 2 5 2 , 8 , 3 , 2 3 3 
13268 D A I A 0 , 3 , 2 3 9 , 0 , 1 5 . 2 5 5 , 1 3 2 , 1 
5 , 2 3 9 . 1 3 2 . 1 5 . 2 3 3 , 1 3 2 , 1 5 , 2 5 5 , 1 3 2 
15278 D A T A 1 5 , 2 3 9 , 1 3 2 , 1 5 , 2 3 9 , 1 9 2 , 
3 , 2 3 5 , 8 , 3 , 2 5 5 , 8 , 8 , 2 3 2 , 8 , 8 
15288 D A l A 8 , 0 . 0 . 0 . O . e , O . e . 8 . 8 . 0 . 
0.0,0,8,0 
15290 D A I A 8 , 0 , 8 , 8 , 0 , 8 , 0 , 0 , 0 , 8 . 0 , 
0 . 8 9 . 6 4 . 8 . 8 9 
15388 D A I A 6 4 , 0 , 0 , 0 , 8 , 0 , 0 , 0 , 0 , 0 , 8 
.0.0.0.0,0 
15310 D A T A 0 , 0 , 8 , 8 , 8 , 8 , 0 , 8 , 0 , 8 , 0 , 
0.0 .0 ,8 ,0 
15328 D A T A 0 , 1 . 6 4 , 8 , 5 8 0 , 0 . 2 1 . 8 0 . 
0 . 6 2 . 1 6 8 , 8 . 2 8 6 , 2 2 4 , 8 
15338 DAr»254,224.0,4,3.224,0,13, 
0 , 8 , 5 3 , 6 4 , 6 2 . 1 5 0 . 6 4 . 1 4 , 1 3 8 
13348 D A I A 6 4 , 8 . 2 2 , 6 4 , 8 , 2 2 , 6 4 , 8 , 2 
9,64,0,29,64.0.5.8 
15350 D A T A S , 5 , 0 . 0 . S . 0 , 8 , 5 , 0 , 0 , 4 2 
, 8 , 0 , 4 2 , 8 , 2 5 5 
15360 D A T A 8 , 8 0 . O . l . 8 4 , 0 , 1 , 8 5 , 0 , 2 
, 1 7 5 , 8 , 2 , 2 3 6 , 1 3 2 , 2 
15370 D A T A 2 3 9 . 1 9 2 , 2 , 2 5 5 , 8 , 0 , 6 0 , 0 
. 0 , 1 0 7 , 6 , 0 . 1 0 6 , 1 8 8 , 8 , 9 0 
15380 D A T A 1 7 6 . 8 , 8 5 , 8 , 8 , 8 5 , 0 , 8 , 8 5 
. 8 , 8 , 8 5 , 8 , 8 , 2 0 , 8 
15338 D A T A B . 2 8 . 8 . 0 , 2 0 . 8 , 8 , 2 0 , 0 , 0 
,42,0,8,42,e,25i 
13488 D A T A B . 1 , 6 4 , 8 , 5 , 8 8 , 8 , 2 1 . 8 8 , 
8 , 6 2 , 1 6 8 , 8 . 2 8 6 , 2 2 4 , 0 
13410 D A T A 2 5 4 , 2 2 4 . 0 , 6 3 , 2 2 4 , 0 , 1 5 , 
8 , 0 . 5 3 . 6 4 , 8 , 1 5 8 , 1 2 8 , 6 2 , 1 5 8 
15426 D A 1 A 1 6 0 , 1 4 , 1 4 3 1 8 8 , 0 . 2 1 , 7 6 
, 0 , 2 1 , 6 4 . 0 , 5 , 6 4 , 8 , 3 , 6 4 
15438 DA I A 8 , 2 0 , 6 4 , 8 , 2 0 . 8 0 , 0 , 8 0 , 8 
8 , 8 , 1 6 8 . 1 6 0 , 0 , 1 6 8 , 1 6 8 . 2 5 3 

15448 DArA8,88,8,1,84,8.1,83,0,2 
,175,0,2.236,132,2 
13458 DATA239,192,2 255,8,0,60.8 
,0.91,0,8,186,8.2,98 
15468 DATA188,14,86,176,12,85.8. 
8,35.8,8.84,8.8.84.8 
15478 DA TAB,69,8,1.69,8,1,65,64, 
2,130,128.2,138,128.255 
15488 DA1A8,192.8,0 204.0,8,252, 
0,0,252,0.8.252,0,8 
15498 DAIA252,0,0,120,0,0,120,0. 
8.120.0,0.56,8,8,36 
13308 DATAB,8,36,8,8,48,8,8,16,8 
.0 ,16,8,8.16 0 
13510 DAlA0,8,e.8,8.8,0,8.8,0,0. 
8,8 ,8 ,0 .0 
13520 DA1A8,0,B,8,8,0,8.0,8.8,8, 
8.8.0.0,8 
13530 DATAB,8.8.8,8 8.8.8.8,8,8. 
0,8.0,8.8 
15540 DATA0.124,8.8.124,85,2,111 
,85,138.127,171,38.38.85.38 
15558 DATA26.85.O.0.B.B,8,8.8.8. 
8,0.0,0,0,0 
15568 DATAB,8.8.8,12,8,0,0.8. 12, 
12,12,8.0.0,3 
15570 DATA12,48.8.8 0,8,204,192, 
0,8,8,31.51.51.8.0 
13388 DA1A0.0.204,192,0,0.0.3.12 
. 4 8 , 8 , 0 , 8 , 1 2 . 1 2 . 1 2 
15530 DAfAO.8,8.0,12,8.8.8,0,0.8 
,0,8,0,0.0 
16008 DATA120.168,46.189,8. 143 ( 
57,8,288,232,136,16.246.76,144 I 
44 
16818 DAIA162.8.248,236,162.64.2 
88,232.162,128,208,228,162,192,2 
88,224 
16828 DA1A173.2.221-9.3,141,2,22 
1,173,8,221,41,252-9 1.141 
16B30 DATAB,221,169.140,141,136. 
2,163,53,141,24,288.208,50,234,2 
34 
16040 DATA173,52,3,162,15,157.8, 
208,282,282,16,243,36,234,234,2 3 
4 
16850 DATA163.137,281,4,240,3.28 
1,3,248,3.36.162.23.208.2,162 
16068 DATA27,163,8.134.122,133.1 
2 3 . 3 6 . 2 3 4 . 2 3 4 . 2 3 4 . 2 3 4 . 2 3 4 . 2 3 4 . 2 3 
4 . 2 3 4 
16870 D A T A 1 2 8 . 1 6 3 . i 2 7 . 1 4 1 . 1 3 . 2 2 0 
, 1 6 3 , 1 , 1 4 1 , 2 6 , 2 0 8 . 1 6 3 , 2 5 5 , 1 4 1 , 2 5 
,288 
16880 DAIA173,13,228.163,146,162 
,8,142,28,3,141,21,3,88,96,0 
16830 DAIA232,168,7.189,8,145,15 
3,240,143,232, 136,16,246,88,36,2 
34 
16100 DATAO.48,80.120,160.208,24 
8,0,248.200.160.120.80.48,8.0 
16110 DATA8,0,0.8,0,0,8,8,8,8.B, 
0,0,0,0.0 
16120 DATAB.8.B.8.0.8.8.8.8.8,8. 
8,8,8 ,8 ,8 
16138 DATAO,0.8.8.8 8.8.8.8,8,0, 
0,0,8 ,0 ,0 
16140 DA1A0,0,0,8,8,0,0,8,0,0,8, 
0,0,8,0,0 
1 6 1 5 8 D A I A 8 , 0 . 8 , 8 , B . 8 , 0 , 8 , 0 , 0 , 8 , 
0 , 8 , 0 , 0 , 0 
16160 DATA9B,0,114,0,138,8,164,0 
,130.0,212.0,234.0,255,0 
16170 D A 1 A 0 . 2 7 , 0 , 8 . 0 , 0 , 2 8 0 , 2 3 3 , 3 
5,255,241,8.255,0,0,8 
16188 D A T A 2 4 8 , 2 4 8 , 2 4 1 , 2 4 2 , 2 4 3 . 2 4 
8 . 2 4 2 . 2 4 1 . 2 4 2 . 2 4 3 . 2 4 4 . 2 4 3 . 2 4 6 . 2 4 
7 , 2 4 8 , 0 
16198 DATA8 5,2.4,3.2.1.0.8,8.0, 
0,0,8,8.0 
16288 O A I A 8 0 . 1 3 8 . 8 . 1 3 0 . 1 3 8 , 0 , 1 6 J 
.8.130.6.212.0,234,0,255.8 
16210 DATA1,27,8,8,0,8,208,255,5 
3,255,241,0,255,3,0.0 
16220 DATA248,240,241,242,243,24 
2 , 2 5 5 , 2 4 6 , 2 4 8 , 2 4 3 , 2 4 4 , 2 4 5 , 2 4 6 , 2 4 
7 , 2 4 8 , 8 
1 6 2 3 0 D A 1 A 0 , 8 . 8 . 0 , 8 , 0 , 6 , 8 , 0 , 8 , 8 , 
0.8 .0 ,8 .0 
1624B DATA114,66.168,134,120,38, 
120.116,8.0.0.0.8,8.0.8 
16230 OATA0,27,8,8,8,8,200,0.53. 
255.241.0,7.0.8.0 
16268 DATA240,240,241,242,243,24 
2.255,246,240,240,252,241,241,24 
1,241,8 
16278 DA TAB.8.8,0,12,6,6,8,0,0.8 
.0 .0 ,0 .0 .0 
16288 DAIA160,160,160,160.0,8.0, 
0,0,0,0,0,0,0.0.0 
16238 DATA0,27,8,8,8,127,199, 0,5 
3,255,241,0,63,0,0,0 

1630B D A T A 2 4 0 , 2 4 8 , 2 4 1 . 2 4 2 , 2 4 3 , 2 4 
2 . 2 4 1 , 2 4 6 , 2 4 7 , 2 4 0 2 4 8 . 2 4 8 , 2 4 8 , 2 5 
2 . 2 4 8 , 8 
16318 DATA8.12,6.6.6,6,7,8,0,8,tt 
.0 .0 .0 .0 .0 
16320 D A T A 1 2 B , 1 6 3 0 . 2 4 8 , 3 1 . 1 7 3 , 1 
8 . 2 8 8 , 4 8 , 1 3 , l 6 S , 2 5 l . 1 4 1 . 2 2 . 2 0 8 . 1 
69 
16338 D A I A 1 3 8 . 1 4 1 1 8 . 2 0 8 , 7 6 , 1 9 2 , 
1 4 7 , 1 6 3 . 1 3 3 , 1 4 1 , 2 2 . 2 8 8 , 1 6 3 , 6 6 . 1 4 
1. 18 
16340 D A T A 2 0 8 , 7 6 , 0 , 1 4 7 , 1 6 9 , 2 7 , 1 4 
1 . 1 7 , 2 0 8 , 1 6 9 , 2 3 3 , 1 4 1 , 2 5 . 2 8 8 , 1 7 3 , 
13 
16350 D A T A 2 2 8 . 2 6 B 3 . 7 b , 1 2 3 , 2 3 4 . 7 
6 . 43.234 0 . 0 . 0 , 8 a a t) 
16360 D A T A 1 7 3 , 2 4 0 . 1 4 0 , 7 2 , 1 7 3 , 2 4 8 
. 2 1 6 . 7 2 . 1 6 2 , 1 6 8 , 1 8 9 , 7 9 . 1 4 8 , 1 5 7 . 8 
6 148 
16376 D A T A l 8 9 , 7 3 . 2 i 6 . l 3 7 . 8 8 , 2 l 6 , 
1 8 9 , 2 3 9 1 4 8 , 1 5 7 . 2 4 8 1 4 8 , 1 8 9 . 2 3 9 . 
2 1 6 , 1 5 7 
16388 D A I A 2 4 8 , 2 1 6 . 2 8 2 , 2 8 8 , 2 2 9 16 
8. 6 . 1 3 8 1 6 8 . 1 4 4 , 1 8 9 , 1 2 8 , 1 4 8 , 1 3 7 , 
8 8 , 1 4 8 
16398 D A T A i 8 3 , 1 2 8 2 1 6 , 1 5 7 . 8 8 . 7 1 6 
. 1 3 6 , 1 6 , 2 3 8 . 1 7 3 . i 4 4 1 4 1 , 1 4 1 , 1 8 4 , 
141.173 
16408 DATA144.2J7.(41.184.217 10 
4.141.741.216.104 141,241.140 16 
9,32.14J 
16418 DA TA144.141 7 6 . 5 8 . 1 4 7 . 0 a 
0.0.8.0.8 0.8.0.8 
16428 D A T A 1 7 3 , 2 3 9 i48 7 2 , 1 7 3 , 2 3 9 
. 2 1 6 , 7 2 . 1 6 B . 1 6 8 . 1 6 2 , 8 , 1 8 3 , 8 0 . 1 4 8 
, 157 
16438 D A T A 7 3 , 1 4 0 . 1 6 3 , 8 0 , 2 1 6 , 1 3 7 , 
7 3 . 2 1 6 . 1 8 3 , 2 4 8 , 1 4 8 - 1 3 7 , 2 3 3 . 1 4 0 . 1 
8 9 . 2 4 8 
16440 D A 1 A 2 1 6 . 1 S 7 2 3 3 . 2 1 6 . 2 3 2 i3 
6. 2 0 8 , 2 2 8 , 1 7 3 , 1 8 3 . I 4 l 1 4 1 , 1 4 3 . 1 4 
1 , 1 7 3 . 1 0 3 
16450 D A I A 2 l 7 . 1 4 1 . 1 4 3 , 2 1 7 , 1 6 8 - 6 , 
1 9 0 , 1 6 0 , 1 4 4 , 1 8 3 , 7 3 - 1 4 8 , 1 5 7 . 1 1 3 , 1 
4 8 . 189 
16460 D A T A 7 3 . 2 1 6 . 1 5 7 . 1 1 9 , 2 1 6 136 
, 1 6 , 2 3 8 , 1 0 4 . 1 4 1 , 2 3 8 . 2 1 6 . 1 8 4 , 1 4 1 
2 3 8 , 1 4 0 
16478 D A T A 7 6 , 8 8 , 1 4 7 . 8 , B , 8 , 8 , 8 , 8 , 
8,0,8,0,0.0.0 
16480 D A T A 1 7 3 , 2 4 8 , 1 4 3 , 4 1 , 1 3 , 1 6 8 , 
1 7 3 , 8 , 2 2 0 , 7 3 , 2 5 5 , 4 1 . 1 5 . 2 4 0 , 7 9 , 2 3 
0 
16498 D A T A 1 8 1 , 1 7 4 , 1 , 2 0 8 , 7 4 , 1 4 4 , 5 
. 2 2 4 , 1 1 2 , 1 4 4 . 1 , 2 8 2 . 7 4 , 1 4 4 . 5 , 2 2 4 
16308 0 A T A 2 1 5 , 1 7 6 , 1 , 2 3 2 , 1 4 2 , 1 , 2 0 
8 , 1 6 6 . 2 5 1 , 7 4 . 1 3 3 . 2 5 4 . 1 4 4 , 1 8 . 1 6 0 , 
8 
16318 D A T A 2 3 2 , 2 2 4 2 8 8 . 2 0 8 , 3 1 , 1 3 2 
, 1 8 2 . 7 6 . 6 4 , 1 4 6 . 1 6 4 , 1 8 2 , 1 6 2 , 1 9 2 . 2 
08.28 
16528 D A T A 7 0 , 2 5 4 . 1 4 4 , 1 6 . 1 6 0 . 9 20 
2 , 2 2 4 , 1 3 1 , 2 0 8 . 9 , 1 3 2 , 1 8 2 , 7 6 , 1 6 0 . 1 
46 
16538 D A 1 A 1 6 4 . 1 8 2 . 1 6 2 , 1 9 9 . 1 6 3 , 1 8 
1 , 4 1 . 8 . 2 8 B , 2 , 2 0 0 , 2 0 0 . 1 3 4 , 2 5 1 , 1 4 8 
,248 
16548 D A T A 1 4 3 . 1 7 3 . 1 7 3 , 2 , 2 4 0 . 3 6 , 2 
0 6 , 1 7 3 . 2 , 2 8 1 , 1 , 2 4 8 . 2 1 , 1 7 3 , 1 8 8 2 
1653 8 D A T A 2 0 8 , 8 , 2 0 6 , 2 , 2 8 8 , 2 0 6 . 2 , 
2 8 8 . 2 0 8 , 6 4 . 2 3 8 . 2 , 2 8 8 , 2 3 8 , 2 , 2 8 8 
1 6 5 6 8 D A I A 2 8 8 . 5 6 . 1 7 3 , 2 1 , 2 0 8 , 4 1 . 2 
5 3 , 1 4 1 , 2 1 , 2 0 8 . 1 7 3 , 0 , 2 2 0 , 4 1 , 1 6 , 2 0 
8' 
16S70 D A T A 4 1 . 1 T 3 , 2 4 8 , 1 4 3 , 4 1 , 1 , 1 4 
1 , 1 8 0 . 2 , 1 6 3 , 3 2 , 1 4 1 , 1 7 9 , 2 , 1 7 3 , 1 
1 6 5 8 8 D A T A 2 0 8 . 1 4 1 3 . 2 8 8 . 1 6 9 . 1 6 8 , 
1 4 1 , 2 , 2 0 8 , 1 7 3 , 2 1 , 2 0 8 9 , 2 . 1 4 1 . 2 i 
1653B D A T A 2 0 8 . 1 6 2 . 1 2 8 , 1 4 2 , 1 8 . 2 1 2 
, 2 3 2 , 1 4 2 , 1 8 , 2 1 2 , 7 6 . 3 6 . 1 4 6 , 0 , 0 . 0 
16608 D A T A 1 6 9 , 3 2 , 1 3 3 . 2 3 2 , 1 6 2 , 6 . 1 
8 9 , 1 6 7 , 2 , 2 4 8 . 3 3 . 8 . 4 1 . 1 2 7 , 1 3 3 . 2 3 3 
16610 D A T A 1 7 3 , 1 6 . 2 0 8 , 3 7 , 2 5 2 , 1 3 3 , 
1 8 8 , 1 6 8 , 1 8 3 . 4 . 2 8 8 , 4 0 . 4 8 , 8 , 2 4 , 1 8 1 
16620 D A T A 2 5 3 , 1 4 4 , 9 , 2 0 0 , 1 7 6 , 6 , 5 6 
, 2 2 3 , 2 3 3 , 1 7 6 , 1 , 1 3 6 . 1 5 7 , 4 , 2 0 8 . 1 9 6 
1663B D A T A 1 8 B . 2 4 0 . 8 . 1 7 3 , 1 6 , 2 0 8 , 6 
3 , 2 5 2 , 1 4 1 , 1 6 , 2 8 8 , 1 8 9 . 1 6 8 , 2 , 8 , 4 1 
16648 D A T A 1 2 7 , 1 3 3 , 2 5 3 , 1 8 3 , 5 , 2 8 8 , 
40 , 4 8 , 1 4 , 2 4 . 1 8 1 , 2 5 3 , 2 0 1 . 2 1 5 , 1 4 4 , 
21 
16650 D A T A 7 2 , 1 6 5 . 2 5 3 , 9 , 1 2 8 , 2 0 8 , 1 
8 , 5 6 , 2 2 9 , 2 5 3 . 2 8 1 , 1 1 2 , 1 7 6 . 7 , 7 2 , 1 6 
5 
16668 D A T A 2 5 3 , 1 5 7 . 1 6 8 , 2 . 1 0 4 , 1 5 7 . 
5 , 2 8 8 , 7 0 . 2 5 2 , 2 8 2 . 2 8 2 . 2 2 4 , 2 S 4 , 2 8 8 
,1>6 
16678 D A T A 1 7 3 . 3 8 . 2 0 8 . 2 4 0 , 2 , 1 3 3 . 2 
, 1 7 3 . 1 8 1 . 2 , 2 4 0 , 2 1 , 2 8 6 . 1 8 1 , 2 , 2 3 8 
1 6 6 8 8 D A T A 1 3 , 2 8 8 , 2 3 8 , 1 3 , 2 8 8 , 1 6 3 , 
8 , 2 0 8 , 5 , 2 0 6 , 1 2 , 2 0 8 , 2 8 8 , 3 , 2 3 8 , 1 2 
16638 D A T A 2 0 8 . 7 6 , 3 6 , 1 4 6 A 
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bulary. So how did I manage to 
digitise every word in the 
English language in 32K? 

The answer is in phonemes: 
the sounds that we string 
together in order to make 
speech. Take the words "mat " 
and "cat" for example, they 
both use exactly the same " a " 
sound. So in the sentence "The 
cat sat on the mot" all the " a " 
sounds can be just one block of 
speech data. The same thing 
applies to the " t "*s, "th"'s> 
"e"'s, and so on until you have 
covered as many phonemes 
needed for understandable 
speech. In Speech! I have used 
49 different phonemes, which 
are merged to form whatever 
word or sentence you like. 

Unfortunately to convert 
English phrases into phoneme 
data is a little more com-
plicated. The trouble with the 
English language is that it is 
occasionally very illogical. For 
instance, the word "laughter" 
almost completely changes pro-
nunciation when an " s " is 
prefixed to make "slaughter". 
Why is the word "rough" dif-
ferent from "bough" and 

he BBC has very easy to 
use and versatile sound 

H facilities. The envelope 
^ command enables you to 

change the pitch and volume of 
any sound played. But there is 
one draw-back, you cannot 
change the actual waveform of 
the sound. So you always get 
that spikey, tinny kind of sound 
that's always recognisable as a 
BBC. 

Digitise speech 
About six months ago I was 

very impressed by some speech 
on a Commodore 64 game, and 
wondered if it was possible to 
do it on the BBC. The first 
problem — and quite a big one 
— was to find a way of en-
coding a waveform so I can 
literally play from the BBC 
speaker! I will briefly explain 
how this can be achieved. 

First, set the sound chip to its 
highest possible frequency, 
which is inaudible to the human 
ear. The more channels used the 
louder the waveform will be. 
The waveform which varies in 
amplitude from 0 to 15 is then 
sent nibble by nibble to the 

volume control of each channel. 
The fastest speed the BBC can 
do this is about 10000 times a 
second, the faster you go the 
clearer the sound will become. 
What was needed now was the 
waveform data to feed the pro-
gram. To do this I used the 
Interbeeb module from DCP 
Microdevelopments which 
sampled — recorded — data at 
a rate of 10000 times per 
second, this was perfect for the 
job. After many weeks of 
frustration and fiddling I 
eventually had a result . . . 

" I t worked!" I exclaimed 
and ran downstairs to tell every-
one. The scope for experiment 
was awesome. I spent a long 
time recording and playing 
sounds, at different speeds, 
backwards, with an echo, while 
mixing with other sounds, 
making rirum beats, and even 
playing tunes with samples like 
some £280000 + synthesisers! 

I had digitised about five 
seconds of music at a high 
sample rate, and it was now 
playing through the BBC's 
speaker under complete soft-
ware control! 

To digitise speech I use a 
sampling rate of about 5.5KHz 
and a filter to cut out any 
unwanted sounds above that 
frequency. I speak the words 
into a microphone which are 
then converted from analogue 
form to digital by the Interbeeb, 
and sent to the BBC which in 
turn stacks the data in memory. 
The data can then be saved and 
played back any time without 
using any hardware. 

A phoneme solution 
Since then I have been 

developing a program called 
Speech! which is being mar-
keted by Superior Software. 
This system allows the user to 
type in English or phoneme 
phrases (explained later), which 
are then spoken by the pro-
gram, e.g. *SAY Hello I am a 
speech synthesiser. The above 
command can be typed directly 
to the computer or put into a 
program. Specch! will translate 
this command and speak it 
through the BBC's speaker. 

This program, like a few 
hardware systems on the 
market, has an unlimited voca-
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" t o w e r " different from 
"mower" merely because of the 
prefixing consonant? The 
reason why we know the differ-
ences and exceptions in the 
English language is because we 
have had years of training. The 
computer hasn't, and all it has 
to rely on is logic. Basically 
there can be at least 400 rules 
for text/speech conversion with 
a few thousand exceptions! 
Obviously to fit Speech! into 
7.5K I have cut down on the 
exceptions, but any mispro-
nounced words can be easily 
altered with a little thought. 

Glottal pulse 
To digitise each phoneme 

sound that uses the vocal chords 
for speech, i.e. "OO" not " S " 
I prolonged the sound (like 
when the doctor says "Say 
aaahh") into the microphone 
and sampled a small section of it 
On analysis it can be seen that 
there is a close repetition in the 
waveform, every time the vocal 
chords produce what is known 
as a glottal pulse. By changing 
the pitch of my voice with the 
highest sample rate my program 

could handle I found that I 
could get the waveform to 
repeat every 128 samples. 
Unfortunately it is very difficult 
to remember and keep a steady 
pitch of voice throughout the 
recordings and it took many 
hours to complete the voiced — 
glottal pulse phonemes — 
sounds. 

Voiced fricatives 
Explosive sounds like " P " or 

" D " as in "Z?ear" never repeat 
so the 128 sample waveform is 
only played once. But this is not 
all. Before we make the explo-
sive sound air pressure is built 
up behind the lips, making 
a slight pause before pronuncia-
tion. This pause was recon-
structed just before playback of 
the phoneme. Similarly, because 

a relatively small sample of the 
sound was taken a small pause 
was also needed after the 
phoneme as well. 

The biggest problem with 
sampling and repeating wave-
forms is that it does not work 
with fricatives. These are 
phonemes which use "white 
noise" or resonanted hiss e.g. 
" S " as in "Salt". Voiced 
fricatives use the resonant hiss 
but are also overlayed by a 
glottal pulse waveform. You 
cannot use the BBC's own white 
noise generator because it has 
only one set sound and doesn't 
resemble any of the phonemes. 

To get around this problem I 
digitised 128 samples of spoken 
fricative, which fitted nicely into 
the rest of the data and could be 
easily tabled. To play the frica-

tive Speech! picks a random 
number between 0 and 127 
along the data of the sound and 
then plays a waveform block of 
16 samples from that point. The 
process is then repeated by 
choosing the random number 
again. This is continued until 
the desired time of the phoneme 
is over. The result is quite an 
accurate reproduction of the 
original fricative. The only 
problem left (soundwise) was 
the voiced fricatives. 

No white noise 
I found that it was possible to 

say these phonemes and not 
actually sound the white noise 
into the microphone. After digi-
tising and tabling this sound I 
worked out that the fricative 

(continued on next page) 
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20 
30 

40 

50 

6 0 
70 

80 
70 

100 
110 
120 
130 

140 

150 

160 
170 

180 
190 

200 
210 
220 
230 

240 

REM Wave-form Encoded strange sounds program 

REM <C> 1985 DAVID J. HOSKINS 

REM for YOUR COMPUTER 

REM line 110 inserts sinewave into waveform table 

REM this can be changed to create any sound 

REM once data is in memory line may be skipped 

M0DE4 

PROCinit 

MOVE0,448 

FORA7.=0TO255: Y7C=7. 9+8*SINRAD (360/256*A7.) 

DRAWA7.*4, Y7.*64i A7.?tabl e=Y%: NEXT 

CALLstart 

END 

DEFPROCinit 

temp=&71: table=&4000: sped=&70 

ti m=&72:coun=8c74 

FOR pass=0 TO 2 STEP2:P%=&4100 

° OPT pass 

.start 

:REM assemble code 

250 SEI 

260 LDA 

270 LDA 

280 LDA 

#193:JSR in:LDA #0:JSR 

#129:JSR in:LDA #0:JSR 

#161:JSR in:LDA #0:JSR 

i n 

in 

in 

\ set up sound channels 
^ tt >• it •• 

^ ii it ii II 

290 LDA #0 360 STY coun 

300 STA tim 370 

310 S T A t i f T H - i 380 -1oop2 

320 STA sped 390 LDA tabl e,Y 

330 400 AND #15 

340. 1 o o p 410 JSR send 

350 LDY #0 
(listing continued on next page) 
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BBC English 
(listing continued from previous page) 

420 

430 

440 

450 

460 

470, 

480 

490 

500 

510 

520 

530 

540 

550 

560 

570 

580 

590 

600 

610 

620 

630 

640 

650 

660 

670 

680 

690 

LDA 

AND 

CLC 

ADC 

TAX 

wai t 

DEX 

BNE 

TYA 

CLC 

ADC 

TAY 

CLC 

ADC 

STA 

DEC 

BNE 

LDA 
AND 

ADC 

ADC 

STA 

INC 

BNE 

CLI 

RTS 

t i m 

#127 

# 1 

wai t 

sped 

#3 

ti m 

coun 

loop 2 

#7 

tim+1 

tim 

sped 

tim+1 

1 oop 

,send \ send 

wave form 

to sound 

chi p 

700 

710 EOR #15 

720 STA temp 

730 ORA #208 

740 JSR in 

750 LDA temp 

760 ORA #144 

770 JSR in 

780 LDA temp 

790 ORA #176 

800 JSR in 

810 RTS 

820 

830.in 

840 

(continued from previous page) 

sound could be added to tne 
waveform after it has played 
one section of about 100 
samples. For example, in the 
phoneme " Z " as in "ZEBRA" 
SPEECH! plays about 100 
samples of the wave (without 
the hiss) and then it plays 28 
samples of the fricative "S " . 
The reason why "S " was used 
in the phoneme " Z " was 
because it's sharp and loud, 
whereas " V " would need a 
mellow and quiet sound like 
" H " — as in "House". 

k c r c r 850 LDX #2ba 

860 STX &FE43 

870 STA &FE41 

880 INX 

890 STX &FE40 

900 LDA &FE40 

910 ORA #8 

920 STA &FE40 

930 RTS 

940 

950£ 

960 NEXT 

970 ENDPROC 

Vary the pitch 
The user of Speech! can also 

control the overall pitch of the 
voice and individual phonemes. 
Inserting full-stops and question 
marks vary the pitch of the 
voice towards the end of the 
sentence. To change pitch 
Speech! simply plays back the 
phoneme at different speeds. 
But . . . the problem was that 
when you change pitch of the 
voice in the phrase it suddenly 
changes where it should vary 
slowly. Also, after a voiced 
phoneme was played it suddenly 
jumped into the next one 
usually making it very hard to 
understand at the best of times! 
What was need was some kind 
of merging technique which will 
slowly change one waveform 
into another while they are 
playing. 

Fairly accurate 
With the phonemes " A A " in 

"Yard" and " E E " as in 
"Feet", the merging was 
achieved as follows. When the 
" A A " phoneme starts, 128 
samples are played and then 0 
samples of "EE" . Then 127 
samples of " A A " are played 
and I of "EE" . This continues 
until the end of the " A A " 
phoneme when 0 samples are 
played of " A A " and 127 of 
"EE" , you see! This merge is 
timed to finish exactly when the 
first phoneme has completed its 
cycle, no matter how long it is 
played. The result is a gradually 
varied and fairly accurate repro-
duction of speech. 

An example of Speech! can 
be heard on two games from 
Superior Software: Citadel and 
Repton 2. Speech! and six 
programs and utilities can be 
bought at £9.95 on tape and 
£11.95 on disk. • 
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AWABLE 
NCW * * * * * * * 

O T H E 
. . . 

SPECIAL LIVE RECORDING OF 

—» RELAX*— 

1%L 

f R —*-: 

AMSTRAD 

SOME 
gJSM^ffljg^ • - - innovative mix o f ideas and excellent graphics . . . 

Variety is certainly the key w o r d in this h ighly unusua l g a m e 
w h i c h has surely g o n e far b e y o n d w h a t a n y o n e ever expected. 

. . . a beautiful program, an adventure o f great imagination, with some 
superb programming techniques . . . 

It's nice to see a game that can match the quality and the style of the group. 
- action and s t ra tegy-and there are a number of slick touches that will keep you on your toes. 

SPECTRUM 4 8 K 
Ocean Software United ^ ^ Ocean Software is available f r o m W H SMITH. 

6 Central Street. Manchester M2 5NS ' WOCH WORTH LASKYS. Rumbeiows.CBreerts 
Telephone: 06! -832 6633 Telex: 669977 Oceans G J J j W Spectrum Shops and all good software dealers. 

• n m i n n n p F / n 



The Standard 
by Hhich others 
will be judged. 
This is Hardball from Accolade. The first in a new generation of game 
software that sets the standard for others to beat; if they dare! With 
graphics so large and lifelike and sound effects so real, you'll 
believe you really are at the ball park - yes, you can 
almost smell the hot-dogs! 
Sony, we can't supply the hot-dogs; you'll 
have to bring your own - but everything 
else is here to recreate the 
atmosphere, tension and 
excitement of big time 
baseball on your 
own small 
screen. 

• % v 

•\Ll SatPosftva CHAMPS S^fv-JrUw 
isr S 28 2*3 HcC-iil CF " 

'os<? L CF 273 OeSoto I tF . 
: i i e r R C 395 Con to.- 58 . 

£rav*i» R DH 274 8arn«s - OH 
o R IS 2753s>Hy4en >. tS V: 

Laws R 38 23i2bHorr4 R S> 27? 
3 i u t i s t » R RF 239 M i l l 5 L L> 
- L 26 271«VJ ijl I I 
JO-3-jett R SS 2S3H-:C i 11 - .-. 
F n s i m R 3.55*r*P: t u l ^ r L l . i 3 ? r * 

' ~ j ~ Z 0 ' * r i » ~ D * r ; ? r 
ft. Ik 



C O M P E T I T I O N R U L E S 
The winners of the 
competition wilt be the 
people who, in the view of 
the editor, come up with 
the most interesting or 
amusing designs for a 
home computing ob-
stacle course. 
The names of the winners 
will be printed in the 
March issue of Your 
Computer. 
All entries must arrive at 
the Your Computer oft ices 
by the last working day in 
January 1986. 
Each person may enter 
the competition only 
once. 
Entries to the competi-
tion cannot be acknow-
ledged. 
No employees of Busi-
ness Press international 
or their relatives may enter 
the competition. 
The decision of the editor 
is final. 
No correspondence on 
the result of the competi-
tion will be entered into. 
Business Press Inter-
national assumes no res-
ponsibility or liability for 
any complaints arising 
from this competition. 

Harvey 

To enter the Software Projects Harvey 
Smith competition what we want you to 
do is send us your designs for a home 
computing obstacle course. You can 
submit your entry as a written 
description or drawing. 

\ HARVEY SMITH COMPETITION 
• Don't forget to enclose this coupon, or a photocopy of i t , when you send In 1 
• your entry to Harvey Smith Competition, Your Computer, Room L221, Quadrant j 
1 U . H . / I Th> C n H . i l C n , » u C u t E I C 1 House, The Quadrant, Sutton, Surrey S M 2 5AS. 

Name 
1 
I 
| 
I Address 
I 
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ONLY THE BRAVEST FLY 

I 
New, from the author of Fighter Pilot... a stunningly realistic helicopter D V n i / M A D c U A i I 
simulation that puts you in command of an Apache Advanced Attack d Y D . t V M A K o r l A L L 
helicopter. You will learn to take off, to land, to manoeuvre and 
locate and destroy enemy tanks using Hellfire anti-tank missiles. 
You will experience authentic battlefield conditions as you en- - Djgi!a! in!egratJon W0l l l, ke to thank 
deavour to carry out your mission and return safely to base. McDonneii Douglas for an the - hetpand tecnmcai support 

t i 

% 

t k _ ' 1 

< § 

-
- -

S p e c t a c u l a r 3 0 ? c o c k p i t 
view w t fh^we ; 7,000,8round features. 
Authenl ic i i ^ S t e ^ rfomwfj jce. 
G r o u n d a t t a c k a n d aifcjdi-air i n t e r c e p t i o n , w i t h laser 
g u i d e d miss i les , r o c k e t s a n d 3 0 m m . g u n . 
O o p p l e r n a v i g a t i o n a n d ta rge t t r a c k i n g . 
D a y / N i g h t v is ion s y s t e m s . 

C l o u d y , C r o s s w l n d s . T u r b u l e n c e . 
P i l o t r a t i n g s — T r a i n e e t o A c e . p i l o t s N o t e s . 
I m p r e s s i v e s o u n d e f fec ts . T w i n J o y s t i c k O p t i o n . riSSS&H; 

S P E C T R U M 
Tomahawk 48K 
Night Gunner 48K 
Fighter Pilot 48K 
C O M M O D O R E 6 4 
Speed King Disk 
Speed King Cassette 
Fighter Pilot Oisk 
Fighter Pilot Cassette 
A M S T R A D C P C 4 6 4 
Fighter Pilot 
Fighter Pilot Disk 

• • • 
£9.95 
£6.95 
£7.95 

• £12.95 
• £9.95 
• £14.95 
• £9.95 

• £8.95 
• £13.95 

Cheques payable to Digital Integration Ltd 

1 enclose a cheque/P.O. (or 

Name 

Address 

. Total 
Or debit my Access Account No. 

I I I I I I n n ! I • 

a 
\ * * * * * * 

Please send to £ ) j Q | T A L 

Teio Sates 
(027616S4959 

T r a d e a n d E x p o r t 
e n q u i r i e s w e l c o m e . 
L i f e t ime G u a r a n t e e . 

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

INTEGRATION 
Watchmoor Trade Centre, 

Watchmoor Road. 
Cambertey, Surrey 

GU15 3AJ 



[SPECTRUM POKES 
Android 2 
inf/Lives 

Arcadia 
inf/lives 
Cookie 
Defenda 
Fall Guy 

Frank N Stein 

Ground Attack 
Horace Goes Skiing 

Hunchback 
Jet-Pac 

Kokotoni Wiif 

Kosmic Kanga 
Lazy Jones 

Lunar Jetman 

Moon Alert 

Other Pokes 

Mr Wimpy 

Mutant Monty 
Piballed 
PSSST 
TranzAm 
Zzoom 
Atic Atac 

Black Cry stal 

Load Game. When asked for keyboard 
Or Joystick. Press Cap and Break. 
Enter POKE 52249,24:POKE 52250, 
32:POKE 53897,0. Enter Cont. 
POKE 23776,0 or POKE 25776,0 
POKE 26197,0 Stops the Rubbish. 
POKE 35730,52 
10 CLEAR 24100 
11 LOAD " " CODE 
12 RANDOMISE USR 65100 
13 LOAD " " CODE 
14 POKE 44204,0 
15 RANDOMISE USR 41200 
Type in and Run then play tape. 
Type in and Run. 
10 BORDER: INK 0: CLEAR 24750: 
LOAD ""SCREENS: PAPER 0: 
PRINT AT 0,6; :LOAD ""CODE: 
POKE 28287,X: RANDOMISE USR 
27890. 
(X=No of Lives) 
POKE 28277,0: POKE 28278,0 
inf/lives. 
For no title screen POKE 34124,0 
inf/lives with title screen. 
POKE 29063,0 
POKE 29270,0 removes traffic. 
POKE 30027,0: POKE 30644,0 no 
charge for skis. 
POKE 26888,0 
POKE 25020,0 inf/lives 
Poke 26075,0 1 fuel pod to launch 
rocket. 
Type in and run the load tape. 
10 CLEAR 24100: LOAD""CODE 
20 RANDOMISE USR 65100: 
LOAD""CODE 
30 POKE 42214>X : PRINT USR 41200 
(X = No of Lives) 
POKE 36212,0 
Alter Line 335 to POKE 56693,0 enter 
Goto 9999 and restart tape 
POKE 36965,0 inf/lives 
POKE 37999,201 no enemies 
10 POKE 23693,0: CLS: LOAD " " 
SCREENS:LOAD""CODE 24756: 
POKE 42404,255: Print USR 26624. 
POKE 39754,0 inf/lives 
POKE 37035,201 no enemies in the air 
POKE 42654,195 immortality. 
POKE 33501,0 skip first screen 
POKE 33693,0 inf/lives 
POKE 54933,0 gives 2556 lives 
POKE 46441,0 
POKE 24984,0 
POKE 25446,0 
POKE 24743,OrPOKE 32692,0 
POKE 36519,0 inf/lives. First Merge"" 
POKE 23756.1. Enter, list, then put in 
inf/lives Poke. 
Map Refercnccs. 
1. 512661220 
2. 1126690200 
3. 1126671220 
4. 3126641220 
5. 2126671220 
6. 1126290200 

Freez Bees 
Pyramid 
Tutankhamun 
Wheelie 

Helichopper 

Booty 

Wizards Lair 

Spectral Invaders 
Short Fust 

Fantastic Voyage 

Cauldron 

Sky Ranger 

River Rescue 

Zaxxon 
Cavern Fighter 
Black Hawk 
A View to a Kill 

Project Future 
Road Racer 
Ah Diddums 
Orion 
Zip Zap 
Jet Set Willy 2 

POKE 34610,0 
POKE 44685,0 
POKE 27783,0 
Codes, 1. Witty 2. Shark 3. Bebop 

4. Xenon 5. ZX83B 6. 2MQL3 
7. HRME2. 

Passwords. Show. Forever. Restart. 
Clear. 
Type in and Run. The Start Tape. 
10 BORDER 0: PAPER 0: INK 0 
20 CLEAR 26870 
30 LOAD " " SCREENS 
40 LOAD " " CODE 26880 
50 RANDOMISE USR 26880 
60 POKE 58294,0 
70 RANDOMISE USR 52500 
Codes for lift. 
1. HAWLO 2. CAIVE 3. VAULT 4. 
LIAYR 5. DUNGN 6. CRYPT 7. 
LYONS. 
POKE 25062,254 
Codes 
1. 000 2. 367 3. 157 4. 049 5. 281 
Type in and Run to load the code. 
10 CLEAR 30791: LOAD "VOYAGE" 
CODE: POKE 54492,167: BORDER 0: 
PRINT USR 53248. 
Type in and run, start tape just past 
screen. 
10 CLEAR 24599: FOR f=23296 TO 
23309: READ a: POKE f,a: NEXT f. 
20 LET L = USR 23296: POKE 
40060,0: LET L = USR 24600. 
30 DATA 221,33,24,96,17,232,159,62,255, 
55,205,86,5,201. 
Codes 
1. Enter 2. Magic 3. Pilot 4. Stomp 
5. Paris 6. Event 7. Recap 
POKE 33420,0 player 1 
POKE 33452,0 player 2 
POKE 48825,255 
POKE 31683,0: POKE 31684,0 
POKE 34695,183 
Add to line 30 before the Rand USR 
command 
POKE 28032,255: POKE 28087,8: 
POKE 29243,8: POKE 30543,8 
POKE 27662,2 
POKE 27150,0 
POKE 24786,0 
POKE 37319,201 
POKE 54065,0 
Type in and Run then start tape. 

10 CLEAR 64999 
20 LET obj = 150 
30 LET room = 32 
40 For n = 65000 To 65047:READ 

a:POKE n, a: NEXT n 
50 PAPER 0: INK 0: BORDER 0: 

CLS 
60 RANDOMISE USR 65000 
70 DATA 221,33,0,64,17,56,185,62,255, 

55,205,86,5,243,48,240 
80 DATA 33,6,254,17,197,100,1,59,0,237, 

176,195,0,95 
90 DATA 62,255,50,67,117 

100 DATA 62,obj,50,126,135 
110 DATA 62,room,50,75,117 
120 DATA 195,0,112 
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n last month's instalment 
I showed you one way of 
programming tree struc-
tures in Basic. This 

month, in order to show you the 
system working on a rather 
larger scale, we've provided a 
listing that uses it to control six 
characters. 

Margaret Thatcher, Ronald 
Reagan, Catherine the Great of 
Russia, Hamlet, Count Dracula, 
and Godzilla are all guests at the 
Hotel Horrabelle. They can dis-
cuss their favourite subjects 
with one another; pick up, 
drop, and give objects; and 
indulge in other less conven-
tional activities. To see them in 
action, simply enter the pro-
gram and Run it. 

Controlling characters in this 
way is only one aspect of the 
vast subject of "data struc-
tures" and their use in pro-
gramming. The "trees" we have 
built are really only a type of 
linked list which enable items to 
be stored in memory in some 
relation to each other that 
enables them to be sorted and 
processed by a simple algo-
rithm. If you're serious about 
programming then you could 
try getting a book on the sub-
ject and your programming will 
benefit enormously. 

The Hotel Horrabelle example 
is not as efficient as it could be 
for a number of reasons. First, 
it's written in minimal Basic and 
sacrifices the good features of 
most machines for the standard 
features they all share (with one 
or two exceptions). Second, it's 
rather slow in execution since 
it's been written with more 
attention to ease of compre-

James Hartley shows you how to control six adventure characters. 

hension than to speed. 
It's worth noting that this 

method of handling characters 
is in fact even better suited to 
machine code than to Basic, and 
machine code programmers 
would find it very easy to pro-
gram the tree traversal algo-
rithm in lines 1070 to 1210 
together with the tree data to 

gain obvious benefits in speed. 
Large areas of program could 

also be condensed, in particular 
by putting sub-messages in data 
statements and then using either 
string functions or sub-routines 
to compile the statements. Per-
haps the most practical solution 
of all, if you wish to make 
serious use of this technique 

without getting into machine 
code, is to condense the pro-
gram as much as possible and 
then compile it, though of 
course you could only do this if 
there is a suitable compiler avail-
able for your machine. 

This approach is adopted by 
at least one adventure software 
comuanv I know. 

c(c,n) = Character Data Anag 

n:— 1 

LOCATION 

3 4 5 

MOOD STRENGTH 

INVENTORY CURRENT 
ACTION 

CONVER-
SATION 

COUNTER 

CHARACTER 
INTERACTING 

WITH 

8 

CONVER-
SATION 

SUBJECT 

10 11 

MOVE MOVE 
COUNTER FRE-

QUENCY 

LOVER 

CHOICE 
t(t,n,1) 

1 
t(t.n,2) 

CONDITION 
NUMBER 

t(t,n,3) 
BRANCH 

IF 
FALSE 

t(t,n,4) 
BRANCH 

IF 
TRUE 

ACTION TERMINAL 2 ACTION 
NO. 0 

RANDOM/MULTIPLE 
CHOICE 

3 CONDITION 
NUMBER 

RND NO 
RANGE 

BASE 
NODE 

PROCEDURE 4 PROC NO JB 0 

RANDOM BRANCH 
TO ONE NODE 

5 0 RND NO 
RANGE 

NODE TO 
TO JUMP 

C ( C . 9 | = 0 
N D 

C<C(C.9).1) = C (C.1) - S E - ^ - W H E R E IS M Y B E L O V E D ? ' 

P R O C E D U R E M A D E l _ | 
S E L E C T A C H A R (X) p N O C H A R P R E S E N T 

( ? ) — A B S E N C E C O O L S . . 

C(X.9) = 9 

i 
N D C ( C ( X , 9 U ) = C<C.1> 

F A L L S I N LOVE" 

I T H I N K S O M E T H I N G ' S 
G O I N G O N B E T W E E N . . 

D I G E S T E D BY A F F E C T I O N 
F O R . . . " 

N 3 R A N G E O F R A N D O M 
~ N U M B E R S 

( N j = R A N D O M M O D E 

R E A L L Y , I D O N T K N O W 
W H A T Y O U S E E . . 

Main variables, 
c — current character 
x — character interacting 
with 
d(n) — conditions 
c(c,n) — character data 
a — player's position 
v$<n) — location 
descriptions 
bS(n) — object 
descriptions 
t{tree no., node no., data) 
— the arrays 

Program Notes. 
The program allows the 
user to input numbers 1 to 
4, which will select 
different locations. You 
can then see what's going 
on in that location. 
Messages are only printed 
on the screen about the 
characters in the location 
you are currently viewing. 
If you'd like to know 
what's going on in all the 
rooms, just delete tine 750. 

The program as written 
will run unaltered on the 
Amstrad range of 
computers. However, other 
micro users may have to 
make some minor 
corrections. Spectrum 

owners will have to alter 
the string dimension 
statements, giving the 
maximum length of the 
elements involved. They 
will also have to replace 
the ON . . . GOTO/GOSUB 
statements with the 
following construct: 
RESTORE (line number): 
FOR N = 1 to (branch 
variable): READ D: NEXT N: 
GOTO D 
(line number) DATA . . . list 
of line numbers . . . 

BBC owners will also 
have to make slight 
alterations to the syntax of 
the random number routine 
in line 1330 and 
Commodore owners will 

also need to alter the CLS 
routine in line 1270. The 
input routine in line 450 
may also need minor 
alteration for some micros. 

The program sets up five 
trees as described in the 
previous issue's article. 
Each node has four data 
values associated with it 
— a node type, followed 
by three parameters. The 
note types are (1) a simple 
choice node (2) an action 
terminal node (3) a 
multiple choice node 
(either a random choice or 
as dictated by a condition) 
(4) a "procedure node' 
which exits the tree and 
then re-enters it and (5) a 

random node that 
branches to a given node 
only if a specified number 
is returned from the 
random number generator. 

You could experiment 
with adding your own trees 
if you wished. The program 
is designed to call one of 
seven trees at random , 
but only five are 
implemented. Trees six 
and seven could be 
introduced by altering line 
2700 and adding the data, 
action routines, and 
procedure routines to the 
different tables. A diagram 
of the 'falling in love' tree 
is shown as an example. 
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L o r d o f the Rings must be the pr ime 
example o f an adventure using 

interactive characters. A n y t h i n g y o u can 
do , they can d o , and possibly better. 

t c x j are i n <* t o 
a f o u r v i 

<3oor to tr̂ - fM' 

* w f O * t f C W 

a o c J 3 < ? r e t P T ) 

t - t1 it?ti»G door < 5 

18 REM Me)tme to the Hotel Kor ra te l le ' 
21 REM 
38 REM I n i t i a l i s e 
48 REM 
SI G0SU8 1278 
48 PRIM 'Kelcoie to the Hotel Horrabell 
e . . . ' 
78 PRlffT 'The guests include Margaret Th 
atcher, God i i l l a , H w l e t , and others' 
84 PRINT "Please wait whi le 1 ca l l tha i 
f ron the i r r u n s . . . ' 
98 DIM rt<4) , r (4 ,4 ) ,W< I I ) ,b( I I ) ,c$C4) ,c 
<£, ! ! ) , t<7,35,4) ,d<SI) 
I I I DIN s«<4) 
111 DEF FNst(ff,g}1ht)=CMM<34)4hf4CKRt( 
34) • ' says * « « » • to N g t 
128 DEF FNqt(«,g$>=eKRt<34>«g»«afi»<34) 
f says 
138 REM read id data 
141 FOR n=I 70 4: REAO r » ( n ) : FOR a=I TO 
4: READ r (n ,n>: NEXT n: NEXT n 

158 FOR n=l TO I I : REAO b»(n),b(n>: NEXT 
n 

168 FOR n=l TO 4: READ c l<») : FOR i*=l TO 
I I : READ c<n,n): NEXT » : NEXT n 

171 FOR (F l TO 4: READ s*<»): NEXT « 
l?f ?EM t-es M t 
1®8 FOR n=I TO 13: FOR i»=l TO 4: READ t< 
1,f l .a): NEXT n : NEXT n 
288 tree nenber two - object nanipul 
at ion 
218 FOR ft=l TO 27: FOR a * ! TO 4: READ t< 
2,n,a) : NEXT n: NEXT n 
221 REM tree nuaber three - conversation 
238 FOR n=l TO 35: FOR 9* [ TO 4: READ t< 
3,n,B>: NEXT o : NEXT n 
241 REM tree nuaber -four - l w e 

251 FOR n=l TO 21: FOR •= ! TO 4: READ t< 
4 ,n ,a ) : f«XT f>: NEXT n 
241 REM tree n»»ber f i v e - actions 
271 FOR n=t TO 31: FOR 9f=l TO 4: READ t ( 
5,n,9>: NEXT 9: NEXT n 
281 REM 
271 REM m i n loop 
381 REM 
311 a=l 
328 GOSUB 1241: REM c i e i r the screen 
338 GOSUB 491: REM p r i n t location 
348 GOSUB 511: REM p r i n t objects 
351 GOSUB 488: REM p r i n t characters 
348 GOSUB 451: REM check for keypress 
378 IF (Fl GOTO 398: REM no keypress so 
carry on 
388 a=p: GOSUB 1351: GOTO 338: REM c h u g 
e player locat ion 
391 G0SU6 2441: REM ca l l the character h 
andler 
418 GOTO 348: REM carry on 
418 REM 
428 REM high level subroutines 
438 REM 
448 REM input 
458 i»=lNKEYi: IF i 4 = " THEN ff=8: RETUW 
448 IF (ASC(i«)<49) OR <ASC(it»52) THEN 
p=8: RETWN 

478 p=ASC(ii)-48: RETUW 
488 REM pr in t locat ion descr ipt ion 
498 PRINT r *<a) : GOSUB 1351: RETURN 
518 REN p r i n t v i s i b l e objects 
518 i h I 
528 FOR n=l TO 18 
538 IF b(n)Oa Tt€N 60TD 541 
548 IF 9=1 THEN PRINT 'Too can see: a * ; 
W<o) ; ; 8=1: GOTD 541 

558 PRINT a ' | b ! ( n ) ; 
541 NEXT n 
571 IF 9=8 THEN RfTUW 
588 GOSUB 1358: RETURN 
591 REM p r i n t v i s i b l e characters 
481 9=8: FOR n=l TO 4 
411 IF c ( n , l ) O a THEN 6010 441 
428 IF 9=1 THEN PRINT 'A lso present: * ;c 
« n > ; : a = l : GOTO 441 
438 PRINT ' , ' ; c t ( n > i 
448 NEXT n 
458 IF ™=l THEN PRINT 'There's no-one he 
r e . . . ' 
448 GOSUB 1351: RETURN 
478 REN nove a character 
488 >=8:r=5: GOSUB 1338: IF r ( c ( c , l ) , r ) = 
I THEN GOTO 431 
498 IF c<c, l )=a THEN n t = c * U M ' leaves t 
he r o c n . . . ' : 1=1: GOSUB 75B: y=l 
788 c ( c , l ) = r < c ( c , l ) , r ) 
711 IF c (c , l )=a THEN «t=c»<e)4' enters 1 
he r o o d . . . ' : 1=1: G0SU8 751: 
721 IF y=l THEN GOSUB 418 
738 RETURN 
741 REM pr in t a rcessage i f player presen 
t 
758 IF c < t , l ) O a THEN a » = " : RETWN 
741 PRINT IF 1=1 THEN GOSUB 1358 
778 1=8: ! r t = " : RETURN 
788 REM select a randm character Iron a 

locat ion 
791 r=8: 9=8 
888 FOR n=l TO 4 
818 IF n=c THEN GOTO 858 
828 IF c(n, l )<)cCc, l> THEN GOTO 658 
838 r=4: GOSUB 1338: IF r=5 'HEN *=n: n= 
4 

B4I 9=1 
858 NEXT n: IF «=8 THEN RETUW 
841 IF I = 8 THEN GOTO 818 
878 RETURN 
881 REM select a randon object f r o t a lo 
cat ion 
898 IF8: 9=1 
988 FOR n=l TO 18 
918 IF M n ) 0 c < c , l ) THEN GOTO 948 
928 r=5: GOSUB 1338: IF r=4 THEN bpn: n= 
18 
938 9=1 
948 NEXT n: IF b f I THEN RETUW 
958 IF b=l THEN SOTO 988 
948 RETUfiN 
978 REM check i f object owner present 
988 1=8: p=8: IF <c(c,2)=l) OR <c(c,2>>4 
) THEN RETWH 
998 IF c ( c<c ,2 ) , l ) =c ( c , l ) THEN p=t: x=c< 
c . 2 > 
1881 RETUW 
1811 REM check i f owned object present 
1821 [ F l : IF b (c )=c (c , l ) THEN p=7: RETUR 
N 
1831 FOR n=I TO 4 
1848 IF <c(n,2)=c) AND ( c ( n , I ) = c ( c , l ) ) T 
HEN p=t: n=4 
1851 NEXT n: RETURN 
1848 REM sort a tree 
1878 j=l 
1888 GN t ( t , j , l ) GOTO 1898, 1118, 1151, 118 
8,1211 
1898 j = K t , j , ( A B S ( d ( t < t , j , 2 » > « 3 ) ) : IF j 
-8 THEN RETUfti 
1188 GOTO 1881 
1118 IF t < t , j , 2 ) = 8 THEN GOTO 1138 
1121 GOTO 1448 

(continued on,next page) 
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(continued from previous page) 

1131 IF t < t , j , 4 ) = 0 THEN RETURN 
1149 « * * r t { t ( t , j , 4 ) ) : 1=1; G0SU8 1418: R 
num 
1158 iF t < t , j , 2 ) = 8 THEN 60T0 ! I78 
1148 j = t ( t , j , 4 H A B S < d < t < W ) ) ) : GOTO 1 
181 
1171 r = t ( t , j , 3 ) : GOSUB 1331; j = r « t < t , j , 4 
) : GOTO 1888 
118* IF t ( t , j , 2 > = 8 THEN SOTO 1288 
IJ 90 GOSUB 2348: GOTO 1888 
1288 i t = i r t ( t ( t , j , 4 » : 1=1: 60SUB 1418: ; 

= t ( t , j , 3 > : GOTO 1888 
1218 r = t < t , j , 3 ) : GOSUB 1331: IF r = ! THIN 
j = t < t , j , 4 ) : GOTO 1888 

1228 RETURN 
1238 SOI 
1248 REN leu leve l subroot ines 
1258 REN 
1248 REN d e a r screen 
1278 a S : RETURN 
1288 REN beep 
1298 PRINT CHR*(7)j: RETURN 

1388 REN test fo r a keypress 
1318 ii=]NKEYft RETURN 
'328 REN generate a v a r i a b l e randen nuob 
er 
1338 r = W T ! R N O ( l ) I r ) ; RETURN 
1348 REN p r i n t i b l i n k l i n e 
1358 PRINT: PRTrfT: RETUW 
1348 REN convert f i r s t U t t e r of word to 
caps 

1378 IF ASCaEFT$(p t , l»<97 OR ASCUEFTI 
(p f , 1 ) ) ) I 2 3 THEN oops=4!75: GOTO 3858 
1388 j t = l E F T * ( p * , l ) : bi=RIGHT»(pf l lEN(p» 
> - | ) : a»=C#K<ASC<a«-32> 
1398 ?»=»*• W : RETUfff 
1488 REN p r i n t > aessage regardless 
1418 PRINT at: IF 1=1 THEN 6QSUB 1358 
1428 1=8: a » = " : RFTUfh 
1438 REM 
1448 REN ac t ion j w p b l x k 
1458 REM 
1448 ON U 1 , ; , 2 > GOTO 1588,1538,1548,155 
8,1548,1588,1488,1418,1448,1448 
1471 ON < t < t , j , 2 ) - l 8 > GOTO 1488,1498,171 
8,1738,1748,1748,1778,1798,1818 
1488 ON ( t < t , j , 2 ) - l 9 > GOTO 1838,1858,187 
8,1918,1938,1948,1948,1998,2818 
1498 (H ( t < t , j , 2 ) - 2 8 J GOTO 2838,2858,287 
8,2898,2118,2158,2178,2238,2258,2278 
!588 c<e ,18>=c(c t I I> : IF c<c,7)=0 GOTO 1 
528 
!518 a * = c t ( c ) + ' loses i n t e res t i n the co 
nversat ion and walks o f f . ' : GOSUB 758 
1528 c (c ,7 )=8 : c (e ,8 )=8 : c ( c , 4 ) = l : G0SU8 
488: RETUfW 

1538 t=2: RETURN 
1548 c<c,7)=8: c<c,B>=8: c<c,4>=8: t=2: 
RETURN 
1558 r=5: GOSUB 1338: t =M3 : RETURN 
1548 60SUB 898: IF b=0 THEN RETUW 
1578 c (c ,2 )=b : b(b)=8: i r t = r t t c ) * ' p icks 
up a • • M ( b ) : 1=1: GOSUB 758: RETUW 
1588 a t = ' I th ink t h i s i s your • • M ( c ( c , 2 » 

1598 r r t=FNs»(c i (c ) ,c1<c<c ,2 ) ) , i r t ) : 1=1: 
G0SU8 758: RETURN 
1488 a«=ct<c)* ' i s ca r ry ing a ' «b t ( c<c ,2 
» : 1=1: 60SUB 758: RETU&i 
1418 a t = c l ( c ) f drops a ' * W ( c U , 2 ) ) : b( 
c ( c , 2 ) ) = c ( c , l > 
1428 c(c,2>=8: 1*1: GOSUB 758 
1438 RfTUm 
1448 a t = c t C c ) t ' has got the ' +M(cCc ,2 ) ) 
»* belonging to " • ' c K x ) : 1=! 
!458 GOSUB 758: RETURN 
1448 c<x,2>=c<c,2): c ( c ,2 )=8 : a t = c l ( c ) * ' 
gives the ' * M f c < x , 2 m ' to * ' c t ( i > 

1478 1=1: GOSUB 758: RET'JfN 
1488 a»=c t (c )+ ' i s arguing w i th ' • c t t c k 
, 5 ) ) : 1=1: G0SU6 758: RtTUW 
1498 n t = c l ( c ) * ' i s winn ing in argument w 
i t h , » r t ( c ( c , 5 ) ) : 1=1: G0SU8 758 
1788 RETURN 
1718 nr*=' sees ' • r t ( x ) * ' t a l k i n g to " t r t 

<c<x ,5 ) ) * ' and fuses w i t h jea lousy 1 

1728 nt=ct (c>»a»: 1 -1 : GOSUB 758: RETURf 
1738 a V c * < e ) < ' t r i e s to i n t e r r u p t * u « ( 
x ) : 1=1: GOSUB 758: RETUm 
1748 i r t=ct(c><" gazes l o v i n g l y i n t o ' • £ $ 

< x ) + " s e y e s . . . ' : 1=1: GOSUB 758 
1758 RETURN 
1748 n i ^ ' L c v e blosscns between ' « c l ( c ) « * 
and ' • c t ( x ) : 1=1: GOSUB 758: RETUm 

1778 ir t=FNs4(ci<c>,c4<x), 'Hhy don ' t you 
t a l k about 
1788 1=! : GOSUB 758: RETUW 
1798 a$=FNst ( r»<c ) , c t<x ) , 'You ' re t a l k i n g 
nonsense*) 
1888 1=! : GOSUB 758: RETURN 
1818 a ^ F N s K c t C O . c t t x V R i d i c u t w s , bu 
t 1 agree e n t i r e l y ' ) 
1828 1=1: GOSUB 758: RETUW 
1838 i r t = F N s l ( c t ( c ) , c « ( * ) , M th ink '+s«(c 
) * ' i s aore i apo r t aa t " ) 
1848 1=1: GOSUB 758: RCTUBf 
1858 a M c t ( c ) « ' t r i e s to j o i n i n tbe d i s 
cussion between * < r t ( i ) 
1848 a$=a*»' and ' • c»<c (x ,5 )> : 1=1: 60SU 
B 758: RETURN 
1878 i r t = c * ( c ) « ' t a l k s to ' ' c t t x ) * ' about 
• • s 8 ( c ( c , 8 » : 1=1: S0SU8 758 

1888 IF c (c ,8 )=c THEN GOTO 1988 
1898 i V = c i < c ) * ' however, does not appear 
to be en joy ing the conversat ion ' 

1988 1=1: G0SU8 758: RETUM 
1918 t t f= 'A b r i sk d iscussion begins betwe 
en '»c t<c)«* and ' u t f i ) 
19!* « t = » l f on the subject of ' • s « c ( c , 
8 )> : 1=1: 60SUB 758: KfiUSN 
1938 a*=c»<c)* ' and ' • r t ( i ) ^ ' t a l k about 

' • s 8 ( c ( t , 8 » : 1=1: 60SU8 758: RETURf 
t«48 t r t = c t ( c ) t ' desperate ly t r i e s to a t t 
rac t the a t t e n t i o n of ' + r t ( x ) 
1958 rrt=rrt»* by indu lg ing i n s i a l l t a l k ' 
: 1=1: GDSUB 758: RETURN 
1948 IF c(x ,9)=c THEN RETUW 
1978 n t = ' I th ink t he re ' s s w e t t i n g going 
on between ' • c * ( x ) * ' and ' 

1988 n 5 = n l * c l ( c ( * , 9 ) ) : a *=FNq* ( t f<c ) ,a t ) 
: 1=1: GQSU8 758: RETUBf 
1998 a * = c t < c ( x , 9 ) ) : n » = F N s t ( r t f c ) , r t ( * ) , 
" I don ' t know what you see in "taS) 
2888 1=1: GOSUB 758: RETURN 
2818 n » = t t ( x ) t " s a f f e c t i o n f o r 
, 9 ) ) * ' danpens the ardour of '«cl<c> 
2828 1=1: GOSUB 758: c<c,9>=8: RETURN 
2838 at=ct<c>«* i s ssddenly s e r e n e w i t 
h love fo r 'Hi(x): 1=1: 60SUB 758 
2848 c i c , 9 ) = x : ROUW 
2858 a t=c»<c<c,9) ) : at=FN(j<(rt(c) ,'Mhere 

i s ay beloved ' • « » ) 
2848 1=1: GOSUB 758: RETURN 
2878 n t = c 8 ( c ) * ' goes down before '<c1{c( 
c , 9 ) ) t ' and pleads eve r l as t i ng 1<Ne. . . ' 
28 88 1=1: G0SU8 758: RET WW 
2898 at^ 'Absence cools the passion of ' • 
c*(c>«* f o r ' ^ • ( c ( c , 9 ) ) 
2188 1=1: GOSUB 758: c<c,9>=8: RET 1 ^ 
2118 o t = c t ( c ) « ' suddenly j i a p s upon ' » r t 
( t ) * ' and ssnls h i s teeth i n t o ' 
2128 IF <»=3) OR Cx=4) THEN atsas^ 'her * 
: GOTO 2148 
2138 i H s n V h i t ' 
2148 i r t ^ t ' n e c k ' : 1=1: GOSUB 758: c ( * , 4 
) = c ( i , 4 ) - l : RETURN 
2158 al=Fhk}»<ct(c), 'A1as, poor T o n e * . . . 
' ) : ho ld ing up the s k u l l ' 
2148 1=1: GOSUB 758: RETUM 
2178 a i = c l U > 4 ' , t h i nk ing she i s back ho 
ae , threatens everyone w i t h e x i l e * 
2188 n*=rr f * ' to S i b e r i a . ' : 1=1: GOSUB 75 
8: « i= 'The roon n p t i e s r a p i d l y . . . ' 
2198 1=1: GOSUB 75« 
2288 FOR n=l TO 4 : IF n=3 THEN GOTO 2228 
2218 c<fl,18)=8 
2228 NEXT n : RETUIW 
2238 a t = c l ( x ) + ' swayed by the log ic of t 
he I ron Lady, agrees to buy . ' 

2248 1=1: GOSUB 758: c ( x ,2 )=c (c ,2> : c ( c , 
2)=8: RETW 
2258 a t = F N q t ( c t ( c ) , ' T h i s hat i s ay proud 
est possess ion ; 1 ) : 1=1: GOSUB 758 
2248 RETUIN 
2278 r r t=FKq«(c l (c ) , 'Urk . . .Grurk . . .Banana 
' ! • ) : 1=1: 60SUB 758: RETURN 
2281 f i *=ct(c>4* co l lapses f r on loss of b 
l o o d . ' : 1=1 GOSUB 758 
2298 m= 'The hote l s t a f f rush in and ren 
ove the b o d y . . . ' : 1=1: GOSUB 758 
2388 rt(c)=* the body of ' • r t ( c ) : c ( c , l ) 
=8: RETURN 
2318 RiN 
2328 REM p r x e d g r e jgapti lock 
2338 R01 
2348 ON t ( t , j , 2 ) GOTO 2348,2378,2398,242 
8,2448,2448,2478,2488,2588,2538 
2358 Of ( t ( t , j , » - ! l > GOTO 2558,2578,259 
£,̂ 18 
2348 c ( c , 1 8 ) = c ( c , l 8 ) - l : j =4 : RETUW 
2378 c ( c , 7 ) = c ( c , 7 ) - t : IF c(c,7>=8 THEN G 
0SU8 1218 
2388 j=13: RETUttl 
2398 IF c (c ,7 )=8 TKEN GOTO 2418 
2488 n *=c *<cM ' i s d iscuss ing * t s 8 ( c ( c , 8 
) ) + ' w i t h ' « r t ( c , 4 ) : 1=1: GOSUB 758 
2418 j = I ! : RETURN 
2428 GOSUB 988: IF p=8 THEN j = 9 : RETURN 
2438 j = ! 8 : RETUR1 
2448 IF C(x,2)=8 THEN j=24: RHUfiN 
2458 j=24: RETWi 
2448 c ( c , 3 )=<c (c ,3 ) - t > MOO 5: j=4 : ROUfi 
N 
2478 c ( c , 3 ) = < c t c , 3 ) M ) MOO 5: j = 7 i RETUR 
N 
2488 GOSUB 798: IF x=8 THEN j = l 8 : RETURN 
2498 GOSUB 2748: j = l l : RETllfN 
2588 c ( c , 5 ) = x : c t x , 5 ) = c : r=3 : 6 0 9 6 1338 
: c < c , 7 ) = r * l : c<x ,7 )=r» j 
2518 IF d ( U ) THEN c(c ,8>=c i c ( x , 8 )=c : j 
=29: RETUW4 
2528 c<c,8)=x: c ( x , 8 )=x : j=29 : RETUIW 
2538 GOSUB 798: IF i=8 THEN j = 2 l : RETUW 
2548 GOSUB 2748: j=3 : ROURN 
2558 GOSUB 798: IF p=8 THEN j = 8 : RET WW 
2548 j = 9 : GOSUB 2748: RETUSN 
2578 GOSUB 798: IF p=8 THEN j=14: RHUW 
2588 j=15: SOSUB 2748: ROlKN 
2598 GOSUB 798: IF ^ 8 THEN j = l 9 : RETUW 
2488 j « 2 I : GOSUB 2748: RETUW 
2418 a t=c»<c>* ' , in order to f » r t h e r p r i 
v a t i s i t i o n , t r i e s to s e l l ' 
2428 i r t = n v ' t h e • + t r t t c ( c , 2 » * * to * H 8 ( x 
) : 1=1: GOSUB 758: RETUW 
2438 REN 
2448 REN character handler 
2458 REN 
2448 FOR c= l TO 4: REN process each char 
acter 
2478 IF c(c ,4)=8 TKEN GOSUB 2288 
24B8 1=1: REN s t a r t w i t h t ree one 
2498 SOSUB 2748: i = t : GOSUB 1878: IF i = t 
THEN GOTO 2738: REN endif no t rans fe r 

2788 IF t<4 THEN GOTO 2728 
2718 GOTO 2738 
2728 GOSUB 2748: GOTO 2498: REM t raverse 
next t ree 

2738 NEXT c 
2748 RETUW 
2758 REN cond i t ions 
2748 d ( l ) = C e ( c , ! ) = 8 ) : d (2 )=(c (c ,4>=8) : d 
(3 )= (c<c , l8 )=8>: d(4)=(c<c,7>>8) 
2778 d (5 )» (c<c ,2 )=8) : d ( 4 ) = l : d (7 )= ( c ( c , 
2>=c): d (8 )= (c (c ,8 )=c ) 
2788 d(9)=(c(x,7)=8> AND ( c < x , 7 ) O c ) : d( 
18)=tc<c,9)=x>: d < l l ) = C c ( c , 4 » c ( i , 4 ) ) 
2798 d (12 )= (c (« ,9 )=c ) : d ( ! 3 ) = ( c ( c , 9 ) = 8 ) : 

d<I4)=(c(x,9>=8) 
2888 d ( ! 5 ) = ( c < c < x , 9 > , l ) = c C c , I » : d < ! 4 ' = ' 
c ( c < c , 9 ) , l ) = t ( c , D ) 
2818 d ( I T ) = c - l : d<l8>=<c<x,2)=8) 
2828 RETURN 
2838 REN 

2848 REM data 
2858 REM 
2848 REN loca t ion desc r i p t i ons 
2878 DATA 'The Lobby. Guests crowd round 

the recep t ion d e s k . . . ' , 8 , 4 , 2 , 8 
28S8 DATA 'The Restaurant. There are a 
ninber of enpty t a b l e s . . . ' , 1 , 3 , 8 , 8 
2898 DATA 'The Bar . . .p ropped up by nuner 
ous t r a v e l l i n g s a l e s n i n . " , 4 , 8 , 8 , 2 
2988 DATA 'The Reading Roai. Newspapers 
r /er>uhere and a haze of tobacco snoke' 
2918 DATA 8 , 8 , 3 , 1 
2928 REM object desc r i p t i ons 
2938 DATA ' c o f f i n ' , 8 , ' s J : u M ' , 8 , ' s u o r d ' , 8 
, ' d o l e cheque',8, 'cowboy h a t ' , 8 
2948 DATA ' b a n a n a ' , 8 , ' c a r v i n g k n i f e ' , 3 , ' 
bloody N a r y ' , 4 
2958 DATA ' b o t t l e of B u l l ' s B l o o d ' , 4 , ' p i 
nt of b i t t e r * , 4 
2948 REM character desc r ip t i ons 
2978 DATA 'Count D r a c u l a ' , 1 , 1 , 5 , 5 , 8 , 8 , 8 , 
8,8,18,18 
2988 DATA ' K » 1 e t Pr ince of D e m i r h ' , 4 , 2 
, 5 , 5 , 8 , 8 , 8 , 0 , 8 , 4 , 1 5 
2998 DATA 'Cather ine the 6 r e a t ' , 4 , 3 , 5 , 5 , 
8 ,8 ,8 ,0 ,8 ,5 ,14 
3888 DATA 'Margaret T h a t c h e r ' , I , 4 , 5 , 5 , 8 , 
8 ,8 ,8 ,8 ,8 ,19 
3818 DATA 'Ronald Reagan ' ,2 ,5 ,5 ,5 ,8 ,8 ,0 , 
8 ,8 ,12,15 
3828 DATA ' G o d z i l l a * , 3 , 4 , 5 , 5 , 8 , 8 , 8 , 8 , 0 , 2 
8,8 
3838 DATA ' l e e c h e s ' , ' t h e l ean ing o f l i f e 
• / R u s s i a n h i s t o r y ' 
3848 OATA ' p o l i t i e s ' , ' c o w b o y s ' , ' g r a p e pi 
ek ing ' 
3850 GOSUB 1290: PRINT ' E r r o r in l i n e ' ; 
oops: STOP 
3840 REM t ree nuaber one 
3878 DATA 1 , 1 , 2 , 8 , 1 , 2 , 3 , 0 , 1 , 3 , 5 , 4 , 2 , 1 , 0 , 
8 , 4 , 1 , 8 , 0 , 1 , 4 , 1 2 , 7 , 4 , 2 , 8 , 8 
3888 DATA 2 , 2 , 8 , 8 , 2 , 2 , 8 , 8 , 4 , 3 , 8 , 8 , 2 , 2 , 8 , 
8 , 2 , 3 , 8 , 8 , 3 , f t , 2 , 8 
3898 REM object t ree data 
3180 DATA 3 , 8 , 2 , 2 , 2 , 4 , 8 , 8 , 1 , 5 , 7 , 5 , 1 , 4 , 8 , 
8 , 5 , 8 , 3 , 4 , 2 , 5 , 8 , 8 , 1 , 7 , 8 , 1 5 
3118 DATA 4 , 4 , 0 , 0 , 5 , 0 , 3 , 1 3 , 3 , 0 , 4 , 1 1 , 1 , 4 , 
0 , 8 , 2 , 4 , 0 , 0 , 3 , 0 , 2 , 2 2 , 3 , 8 , 3 , 1 9 
3128 OATA 5 , 8 , 2 , 1 4 , 3 , 0 , 2 , 1 7 , 2 , 7 , 0 , 8 , 2 , 6 , 
8 , 8 , 2 , 9 , 0 , 8 , 1 , 4 , 8 , 8 , 4 , 5 , 0 , 0 
3138 DATA 1 , 4 , 0 , 0 , 2 , 8 , 0 , 8 , 5 , 8 , 2 , 2 5 , 2 , 1 8 , 
8 , 8 , 5 , 0 , 4 , 2 7 , 2 , 1 1 , 8 , 0 
3148 REM conversat ion t ree 
3158 DATA 1 , 4 , 9 , 2 , 1 , 8 , 3 , 4 , 4 , 4 , 8 , 8 , 5 , 0 , 4 , 
5 , 2 , 1 1 , 8 , 0 , 4 , 7 , 0 , 0 , 5 , 0 , 4 , 8 
3148 OATA 2 , 1 2 , 0 , 8 , 4 , 8 , 8 , 8 , 1 , 4 , 0 , 1 , 1 , 9 , 1 
2 ,15 ,1 ,18 ,14 ,13 ,2 ,13 ,8 ,0 
3178 DATA 4 ,9 ,8 ,8 ,1 ,18 ,14 ,18 ,1 ,11 ,23 ,17 , 
2 ,14 ,0 ,8 ,1 ,12 ,33 ,19 ,3 ,8 ,3 ,70 
3188 DATA 2 , 1 5 , 0 , 8 , 2 , 1 4 , 0 , 8 , 1 , 4 , 8 , 0 , 3 , 1 3 
,8 .24 ,2 ,17 ,8 ,0 ,2 ,18 ,0 ,8 
3198 OATA 2 , 1 9 , 0 , 8 , 2 , 2 8 , 0 , 8 , 2 , 2 1 , 0 , 0 , 3 , 8 
,3 ,30 ,2 ,22 ,0 ,0 ,2 ,23 ,0 ,8 
3288 DATA 2 , 2 4 , 8 , 8 , 3 , 8 , 2 , 3 4 , 1 , 4 , 0 , 0 , 2 , 2 5 
,M 
3218 REN t ree nuaber four - f a l l i n g in 1 
ove 
3228 DATA 1 ,13 ,14 ,2 ,4 ,10 ,8 ,8 ,1 ,14 ,4 ,12 , I 
, 1 5 , 7 , 5 , 5 , 8 , 4 , 4 , 2 , 2 4 , 0 , 8 
3238 DATA 3 , 0 , 2 , 8 , 5 , 8 , 4 , 1 8 , 5 , 0 , 2 , 1 1 , 2 , 2 7 
, 8 , 8 , 2 , 2 8 , 0 , 9 , 5 , 8 , 4 , 1 3 
3248 DATA 2 ,29 ,8 ,8 ,1 ,14 ,15 ,18 ,3 ,0 ,2 ,14 ,2 
, 38 ,0 ,0 ,5 ,0 ,3 ,20 ,5 ,0 ,4 ,19 
3258 DATA 2 , 3 1 , 8 , 8 , 2 , 3 2 , 0 , 8 , 1 , 4 , 0 , 8 
3248 REN t ree nuaber 5 - ac t ions 
3278 DATA 3 ,17 ,8 ,2 ,4 ,11 ,8 ,0 ,1 ,7 ,11 ,12 ,4 , 
12,8,0,1,5,18,17,1,7,24,27 
3288 DATA 1 ,7 ,29 ,38 ,1 ,4 ,8 ,8 ,5 ,8 ,5 ,18 ,2 ,3 
3,8,8,1,6,8,8,5,8,3,^ 
3298 DATA 2 , 3 4 , 8 , 8 , 1 , 4 , 0 , 8 , 5 , 8 , 3 , 1 4 , 2 , 3 5 
, 0 , 8 , ! , 4 , 0 , 8 , 5 , 8 , 3 , 2 8 , 1 , 4 , 8 , 8 
3388 DATA 4 ,13 ,8 ,8 ,1 ,18 ,22 ,23 ,1 ,4 ,0 ,8 ,4 , 
14 ,8 ,8 ,5 ,0 ,2 ,25 ,2 ,34 ,0 ,0 
33!0 DATA [ , 4 , 0 , 0 , 5 , 8 , 3 , 2 8 , 2 , 3 7 , 8 , 0 , 1 , 4 , 
8 ,0 ,5 ,0 ,3 ,31 ,2 ,38 ,8 ,8 0 
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QUEST CORNER 
[SjEAS OF BLOOD 

Our man w i th 
the brass lamp 
and t h e key to 
a thousand 
m y s t e r i e s sheds 
l ight on new 
adventure 
p r o g r a m s . Lost? 
Never f e a r , 
Hugo N o r t h is 
here . 

• Various • £9.95 * Adventure International 

The Fighting Fantasy (FF) 
gamebooks of Steve Jackson 
and Ian Livingstone have 
been a huge success. Two of 
these books were later used 
as the bases for computer 
games. 

The first adaptation, 
Warlock of Firetop Mountain, 
was very disappointing, being 
an arcade game with little 
connection with the book. 
The second, The Forest of 
Doom, and released by 
Penguin books themselves, 
was excellent. This was 
virtually a straight conversion 
of the book's contents and in 
my opinion deserved far 
greater success than it 
actually achieved. 

Now comes a third 
adaptation, Seas of Blood, 
from Mike Woodroffe and 
Brain Howarth whose earlier 
Gremlins and Robin of 
Sherwood have proved very 
popular. 

The game is in the usual 

text and graphics style of 
Adventure International, 
plenty of attractive pictures, 
locations (over 300) and 
puzzles. 

A new element is the 
addition of a combat system, 
capturing more of the flavour 
of the book. This involves 

I jlNNIE THE POOH 
^ p. commodore 64Z/128 • Disc I £14.95 • U.S. Gold 

Manufactured under license 
by US Gold from Walt Disney 
Productions, this is a very 
good children's adventure. 
Pooh has attractive graphics, 
is different each time it's 
played and is simple to use. 
For example, the game is 

THE CRYSTAL BALL 
The marvel lous In focom have released 
Spellbreaker, the third in the Enchanter series. It's 
available on disc for Commodore, Atari, Apple, IBM 
and others. 

If you're lucky enough to own an Atari ST, you'd 
be well advised to buy A Mind Forever Voyaging, 
Infocom's 128K blockbusting adventure for this new 
machine. 

Soul of Darkon, a text and graphics adventure 
from Tasket, is now available for Amstrad owners. 
BBC B owners might care to sample Star of the 
Void, a new text adventure from Black Knight 
Computers of Chislehurst, Kent. 

controlled by selecting one 
course of action from several 
displayed on the screen at 
each decision point. 

When the blustery wind 
whistles through Hundred 
Acre Wood, it blows objects 
about. The player's task is to 
find all the lost articles and 
return them to their rightful 
owners, including Pooh, 
Rabbit, Eyore and Piglet. The 
player must take care — 
Tigger is bouncing around, 
the mist sometimes comes 
down and another wind could 
start blowing again at any 
moment. 

Although the game is 
marred by a screen glitch 
along the bottom border of 
the picture, Pooh is still a 
delightful adventure. 

attributing various aspects — 
strength, stamina, etc — to 
you and your opponent and 
determing the outcome of 
combat by throwing dice. 

The plot concerns Tak, a 
city chock-a-bloc with cut-
throats, thieves, pirates and 
assorted dregs. 

A HELPING HAND 
Russell Deitch of London 
and Tim O'Neill of Dublin 
have asked for assistance 
with the brilliant Hitch 
Hiker's Guide To The Galaxy: 
Can't get the babel fish! 
1. KOOH NONW OGTU P 
2. NIAR DREV OLEW 

OTTU P 
3. LENA PFOT NORF 

NILE HCTA STUP 
4. LEHC TASO NLIA 

MKNUJTUP 
5. NOTT UBSS ERP 

Want a hint to prove your 
intelligence to the door? 
AETO NDNA AETH TIWT 
NEMI REPX E 

Craig Coomber of 
Aberdeenshire is troubled by 
The Count and Voodoo 
Castle. 
Can't use the dumbwaiter? 

TIRE WOLR OESI ARNE 
HTRE TlAW BMUD OG 
Where is the safe 
combination? 

EUQA LPEH TNOG NITI 
RWSU ONIM ULYN ITEH 
TDAE R 
Zork 1 fans, want a 
smashing, alternative way of 
dealing with the Cyclops? 

MIGT ASDUE SSYD OTUO 
HS 
Your is Perils and Pickles 
Hugo North 
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Fast, flexible efficient 
file copying from Geoff 
Hatts for CBM-64 disc-
drive fans. Up to 58.4K 
can be transferred from 
one disc to another. 

his program runs on a 
Commodore 64 with the 
1541 disc drive connected 
and allows you to 

transfer files up to 58.4 Kbytes 
— 236 blocks — long from one 
disc to another. What makes 
this program special compared 
to simple file copying programs 

TRANSDISK V 2 . 0 

ie REM • •« ro REM •> yj Rtn •• 43 REM •• »• 
50 REM •• (LOADER) G.HATTO '85 •• AO hen •• ' * 70 REM 
BO -. 
9 0 ! 100 pftiNt 110 PRINT" ILALt DESI1NATI0N OlSt. IN WIVE" 12© rftINT 
130 PRINT" TYPE THE RETURN KCV WHEN READY. -140 : ISC UET CR» :IFCR*< ;CHft«(l3> THEN 150 160 PR I NT i PRINT i PR INT " SAVING CODE TO DISt - PLEASE WAIT.* 170 i 
I8VS OPEN e.s.a.-Tfc.wsms! V 2 . 3 , P « G , « -1V3 I 280 kt«D ADDRESS 210 BEQIH - ADDRESS 220 flAXNTHHiR - 431) 230 i 140 PRINT»8,CUR*(ADDRESS AW 235> ; 230 Pft!NT»6,0«*(AEORESS / 236M 260 2 
270 DEF FN LINEMJMSERiA) • P£EK<63> *PeiM64) .236 289 : 290 PRINT ;00 tow COUNT.1 TO MAXNUMBtRiGOSU* 4aa:R£AD CHECKSUM 
3 1 0 I F SUM< ."CHECKSUM THEN P R I N T " C ( « C K S W 1 ERROR I N ' I FN LINTNUM6£R<0>IGOTO620 
3 2 0 L - i'H LINENUM6EFT<Q>;PRINT L 130 IF ADDRESS< >L«8 I HEN PR1NT"LJNT NUtKrEK-iLi- NOT IN ORDER": liO 10620 T40 tttlKl COUNT 
330 (xoste 36« PftI NT: PRINT: PR INT" EXECUTABLE FILE CREATED'" 378 END 380 : 39a i 4CS SUM " O 4SB FOR 1-1 TO SiRfcAD INTRY* 420 GOSUB 400 430 PRINT«0,OW» tENlRY) : 440 ADDRESS • ADDRESS*!: SUM - SUPI»ENTRV 
4 3 0 ME*T ; 460 RETURN 
4 7 0 : 480 If LLNtfcNTRY*) 2 THEN 370 49B At - RIGHT K£KTRY*,l>:t>OS'JE> 330:ENTRY - V 300 A* - LEFT* (ENTRY!.:)ifiOSUB 3SOiENTRY - £NTRY*V.16 SIC RETURN : 
330 IF A»- -O" OR Al " f OR <A1 "9' AMD A» "A" > THEN 370 341} V " ASC(A»>-48*7»(A*>"9"> 350 RETURN 560 : 570 PRINT-DATA fcHMJk IN :FN L l«l NUHM.K lO> 
3B0 I 390 • 600 REM DATA ERROR DEI EC I ED ••»• 
610 I 620 CLOSE 8 630 OPEN 13,e.l3,'S:TRAHSDISr V2.0" 640 CLOSE 13 
650 PRINTiPRIMTsPRINT- eXECUTA&LE FILE DELETED.-660 END 670 I 
680 : 
6 " 0 DATA 2 0 * 9 
7 0 0 • 2049 DATA 2T,08,Cl,87,96,32,30,39,367 2037 DATA 36,1A,14,14,14,14,14,14,232 2065 DATA 54,14,54,32,41,4E,33,44.300 2B73 DATA 49,33,48,20,36,32,2£,30,4?S 2«81 DATA 20,20,20,47,2*.48,41,34,442 2089 DATA 54,4F,29.SO.30,00.08,20.2*9 2097 DATA 84,FF ,20,8A,FF,20,E7,FF, 1330 2105 DATA 20,3t,12,A9,OF,00,20,00,664 2113 DATA 0D,2! ,00,A9,C1>,20,02,FF ,1061 2121 DATA A9.93.2a,D2.FF,A9,BE,2D,lI36 2129 DATA D2,FF,A9,aa,2«.O2,FF,A9,1308 2137 DATA 01.60,30,03,20,32,OB,AO,490 
2 1 4 3 DATA OF,A9,OB.19,4S.03,88,10,429 2133 DATA FA.C«,00.FO.03,20.IE".06.796 2161 DATA DO,OC,80,iD.Oj.SD.JE,03,631 
2169 DATA 80,3F.03,80,40.03,20,23,484 2177 DATA OB,20,32,18.84,92,A8,86.383 2183 DATA *9,D:,8B,99,F9,FF,8B,!0,12ll 2193 DATA F7,A9,0F,A3,A2,0S,20,&A,987 2201 DATA FF,A9,C0,20,fcD,FF,20,CO,1124 2209 DATA FF,&0,34,20,B7,FK,DO,2J,1I«6 2217 DATA A9.CO,20,34,II.A9,0a,A2,a,09 2223 DATA 00,e6.C6,2O,7F,10,AA,BD,B66 2233 DATA CA,03,48,BD,C3,Ca,4B.A9,9!3 2241 DATA CO,o0,C4,bb,6S,O3,A2,D6,986 2249 DATA 3F.08.09,OP.OD.ee.at,U>-,147 2237 DATA 43,F9,FF,F9.FF,F9,FF,48,1648 2263 DATA A9.0F ,20,C3,FF ,20,CC,FF , 1137 2273 DATA 68, 4t; ,F9 ,E3, AD, 3C .0 ::, A2. 1031 2281 DATA 03,20,7F,10,C9,03,00,03,397 2289 DATA A9,08,4C. IrS.UU.48,A9,06,676 2297 DATA 2S,34,ll,20,3(r,OB,2«.6?,J3e 2303 DATA 0F,6a.A4,67,FO,£A,8D,3C,514i 2313 DATA 03,20.25.OB.20,OB.06.A9,306 

is both the presentation and the 
ability to change the file's 
parameters once the file has 
been loaded into the computer. 

The program can copy 
sequential (SEQ), program 
(PRG) and user (USR) file types 
— but not relative files — and 
can intelligently convert from 
one type to another in memory. 
The new file can then be re-
saved on disc. 

The program supports a 
screen directory which also 
shows the total number of files 
which are displayed to the 
screen. A disc command facility 
is also included and the disc 
drive status can be read whilst 
in the main menu and is 
automatically updated after disc 
I /O. 

The whole program has been 
designed to be extremely simple 
to use and is entirely menu 
driven with a powerful "pop-
up" menu system. To select an 
option use the vertical cursor 
keys to control the cursor 
position and type Return. 

When the program prompts 
for filenames and start 
addresses, the last entry or 
address which was entered is 
remembered and displayed on 
the input line. This allows 
simple modification of existing 
filenames and start addresses. If 
the last entry is not required 
then it may be removed in one 
keystroke by holding down the 
shift key and typing return. The 
new filename or address can 
then be entered. 

After running the program 
you are presented with the main 
menu. The following describes 

each option in detail. Remem-
ber, to select an option, use the 
vertical cursor control keys to 
position the cursor and type the 
return key. 

When you select the Load 
File option you are presented 
with a sub-menu which asks 
which program type you wish to 
load — sequential, program or 
user. When this has been 
selected, enter the desired 
filename followed by pressing 
the return key. The program 
will now attempt to load this file 
into memory. A bell sounds to 
indicate that the loading process 
has been completed. 

If the disc error status — 
shown in the bottom display 
box — is OK then your file has 
been loaded correctly. I f it says 
Out of Memory then the file 
which you attempted to load 
was greater than 58.4 Kbytes — 
236 blocks — long. If the status 
line says File not Found then the 
file does not exist on disc — use 
the Directory command in the 
main menu to check the disc 
contents. 

With the file loaded into 
memory, use the Same File 
option as often as required to 
save copies of the file to disc. A 
sub-menu is presented which 
allows you to create a new copy 
of the file on disc, or it allows 
replacement of an existing file 
with the same filename. 

When the program is asked to 
replace an existing file on disc, 
it first erases the old copy and 
then creates the updated version 
from the file stored in memory. 

This overcomes a slight 
problem using the @0: replace 

232! DATA 0e,A2,B8,A6,2O, l 'A,H- ,A3,V84 2609 DATA 57.99,44 
2329 DATA 9 2 . A 2 . 4 I , A 0 , 0 3 . 2 8 , B D . F F , 1 8 1 2 2617 DATA AC.08,28 
2337 DATA 20.CO,FF.60.39,A5.08.80,10=4 I o ^ a 69.04,A2 
2343 DATA 3 D , O I , 8 D . 3 E , 0 3 , A 2 , 0 B , 2 0 , 4 7 2 2 633 DATA F F , 2 S , C 0 
2333 DATA C6.FF,&0.4A,A9 .CF,20,14,971 2641 pATA 0 C , ! 8 , 3 A 
2361 DATA 11 ,AD, J C . 0 3 . C 9 . 0 1 .DO ,t>E ,677 2649 DAI A 69,16,93. 
2369 DATA 20,CF ,FF 39.8D.30.OA,932 263/ DATA C8.20.C9 
2377 DATA 2 0 , C f , F F . 8 D . 3 € . 0 J , 2 » , C F , 9 3 9 266= DATA AO.3C.03 
2383 DA1A F F , 0 0 , 2 8 , 2 0 , A D . 0 9 , 2 0 . ! 4 , 7 4 0 2673 DATA 30,03,20 
2393 DATA 06,b3 ,3O,2a ,B7,FF ,FO,EE . 1 ! 8 I 2681 DATA 6 7 , F F , W 
2401 DATA 3 8 , A 3 . 2 2 , E 9 , 4 A , 8 3 , 2 2 , A 3 , 8 9 4 itQ-S DATA D2,FF ,20 
2409 DATA 2 3 . E 9 , 1 6 . 8 3 , 2 3 . 1 8 , A 3 , ^ ' 2 , 6 8 1 2697 DATA PB, 16,20 
2417 DATA 6D,3D,O3.8D,3F,03.A5,23,38O 2703 DATA :4.Cii.I<0 
2423 DATA 6D,3E,03,8D,4O,O3,A9.88,339 2 7 t ; DATA 9C,E8,AS 
2413 DATA ^ 0 , C S , F F , 2 0 , C C , F F , A 9 . 0 E , 1 ! 4 2 2721 DATA A9.0S.2O 
244! DATA 4 C , A 3 , O E . A 9 , 0 C , 2 0 , 1 4 , I I , 3 3 7 2729 DATA A9.37.85 
2449 DATA A9,&9.23 ,C3,FF .20,CC , F F , 1 !30 2737 DATA 3 0 , 3 3 , 4 3 
2437 DATA 2 e , 4 3 , 1 2 , A D , 3 D , O 3 , A £ , 3 £ , S 9 0 2743 DATA flA,4ti,A0 
2463 DATA 03,BD,3F .03,8E ,40,03,AV ,388 2737 DATA O3,01),tH 
2473 DATA D3,4C,BO,CB,7B,AO,34,84.727 2761 DATA F'B.CB,C4 
2481 DATA 0 1 , A O , 0 0 , 9 1 , 2 2 , A O . 3 7 , 8 4 , 6 8 7 276V DATA IB,60,48 
2409 DATA 01 ,3« ,6O, ;O, l iY ,0A,tO,Cf ,6B3 2777 DATA 6 8 , 2 0 , F 2 
2497 DATA A9,03,20, 7F , lO,C9,UB,F0, 783 2 / 6 1 DATA 0 7 , 2 0 , 4 3 
2303 DATA I / , C 9 , 0 2 , D O . « 3 . A 9 . O 3 , 4 C , 7 1 6 2793 DATA 3 8 . 6 0 . i A 
2 3 1 3 DATA U B . O O . A 9 , 1 1 , 2 0 . 3 4 , 1 1 . A 2 . 6 3 3 2801 DATA 24,4B.BA 
2521 DATA C * . 2 0 . C 9 . F F , 6 C , I F , A 9 . 5 3 . 9 6 2 2809 DATA 09,40,60 
2329 DATA 2O,D2«FF,B0,18, A9, 3A , 20.936 2817 DATA A0,00,b: 
2337 DATA D 2 . F F , A 3 , 9 2 , F O , O F , A 0 , 2 C , 1 1 9 1 2823 DATA 38.60.A9 
2343 DATA 0 9 . 4 1 , 0 3 , 2 0 , 0 2 , F F , H O , B 3 , 9 3 1 2833 DATA B6.23,6« 
2333 DATA C 8 , C 4 , 9 2 , D 0 , F 3 , 2 0 , C C , F F , 1 4 8 4 2841 DATA 2 3 . A 3 . 2 3 
2361 OATA A 2 , 0 F . 2 0 . C 9 . F F . e a , C C . A 9 . 1 0 2 : S®49 DATA 22,Cv,FU 
2369 DATA 1 0 . 2 0 . 3 4 , 1 1 , A 9 , 4 9 , 2 0 , 0 2 , 6 0 1 2837 DATA 0 2 , 9 0 . 4 1 
2377 DATA FF . 9 0 . 0 6 . 2 0 . C C . F F , 4 C , A6, 1 1 58 2865 DATA B 7 , C 0 , J 1 
2383 DATA OA,20.CC.FF.A4.92,A9,2C.1024 2B73 DATA 9 2 , i 0 , 2 « 
2393 DATA 99 .41 .03 ,99.43.03. AE . 3C.678 2881 DAtA P7.F0.OA 
2601 DATA 03,8D.80.OA.99,42,03.A9.769 2B89 DATA OO.02.CA 

,03.A9.08 
, B A , F F , I B 
,41,AO.03 
.FF.&O.S2 ,69,4A,85 
. ; 4 , 2 0 . 0 t j 

F F , M , 3 A 
, C 9 , 0 1 , D 0 

D2.FF.BO 
,24,AD, I E 
,FC,0A,20 
_ B 7 , F F , M 
, 0 t , A 3 . 2 3 

2 2 , C 3 , 3 S 
, C 3 . F F , 2 0 
, 0 1 , 4 C , A 3 
, 3 2 . 3 3 , 3 1 
,oa,A2,06 

3A,F0,0C 
,92,90,EE 
, A 9 , 1 3 , 2 0 
,0A,a9,80 

12,68,AA 
. 3 F , 2 A , 2 C 
o8,29.3F 

,7B,A9,34 
,22 ,AO.37 
, 4 A , A 2 , 1 6 
.£6.22.DO 

C9.FF.DS 

33.CA.tO 
,90,02,AO .52.0C.A6 
,CA.80,41 
, S 0 . F 7 . 2 O 

,A2,88, 
, AS. 921 
,2»,BD, 
,23,DC. 

33,98, 
3&.A2, 

, AO, 00 
,13,AD, 
,29,20. 
.03.20, 
,D2,FF. 
ii,2a. 

,C3.36 
,90,E2 
•CC.FF ,ae.33, 
47,32. 

,69.41 , 
CA.10 

. 6 8 . A A . 
3 4 , 1 1 

,80,74. 
,av,02 
.30.40 

90.02 
, 8 3 , 0 1 . 
,84,0! 
. 6 3 , 2 2 
,02,£6 
.04.AS 
,60,03 
.F 7,A4 
, 1 0 , 8 4 
.92.86 
,03.90 ,£3.0t< 

638 
976 
720 
1244 691 
330 890 
838 eie 932 
1236 923 
6 70 
1193 
J IM 
694 
633 
7SS 9.39 
1446 
461 
782 369 
484 
472 644 
/19 
7 78 969 
1068 

,943 
B36 
,846 
,UI3 ,1049 737 

2897 
290= 
.91 3 
2921 
2929 
2937 
2743 
2933 
2941 
2969 
2977 
2985 
2993 
3001 
3M9 
3017 
3023 
3033 304 1 
3049 
3037 
3063 
3073 
3861 
3069 
3097 3103 
3 1 1 3 
3 1 2 1 
3129 
3137 
3143 
3133 
3161 3169 
3177 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DAI A 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

6 0 , A9 28, vD 
B A . 4 8 
•2,2a 
E 7 . 1 8 
F F . A E 
CD,BO 
FO.FF 20,CD 2a, FO 
2 0 , 3 4 2a,36 
A 9 , B 3 
OB, 48 
6 0 , C 9 
0 8 , A 9 as.20 
2 0 , 2 3 
61 ,OB 
F O . F F 
7 F , 1 0 02,4C 
BO,DA 
20. 16 
E 7 . A 9 
20,16 
1 8 . A2 
A E , 3 D 
8 0 , 2 3 
01 , FO 
FS.18 
F F . A 9 
A 4 , » 7 
F F . A 2 
7 F . 0 C 
A 8 . A 3 

,00.83 oa, o;-
,A9,0b 
16,£7 

I.A2.07 
3D.03 ,10,A2 
AE,3F 

,8D,16 
FF',20 

. 1 1 , A 9 
SB. 20 

. 2 0 , 7 F 
,BD,C2 
, E A . i l ,06,20 
,67,OF 
,SB,A9 

10,A2 
.AD.3C 

8D.3C 
. 6 1 , 0 B 
,20,16 
•E7.8D 
,09,20 
.E7.A9 
.i6,aa 
03. AD 

1,52,OB 
,06,99 
.A2,16 
, 0 3 , 2 0 
,F0,6D 
, 0 1 , 8 3 

US.AD 
.62.A6 

,B7,Ai; 
.CA. iO 
. 2 0 . 3 4 
•A9.9A 
,A0,C4 
,AD,3C, 
,CB.AO 
,03, AD 
,A2,er 
FD.OB 

, 98,20 
, 3 0 , I C 
,10•AA 
.28,40 
,AF,00 
, 3 4 , 1 1 

A4.B7 
,83 ,A2 

16, AO 
,03,A2 
,03,A9 
,AE,3C E7.BD 
.B6.0A 

34, 11 
,81,20 
, 1 C , 2 0 
SE,B3 

,A0.0C 
,08 ,02 
Aa.ic 

,79.CF 
99,CO 

.7A.36 
20.79 

.63.83 

117,AY,931 F&.fcO,733 
t 1 ,A9,b».B 20,16,680 2O.F0.U6O 03.20,763 04.20.787 48,03.973 A3,04,791 A9,CC, IC04 16,£7,707 6S,AA,472 HD.C6.904 AV,O0,7ta OB . OC , 737 28,3B,375 F0.03,751 
02.4C.492 
14.4C.372 04.20.929 04.A2.682 03,80,612 B J. OA, 849 4C. 16.764 A9,12,697 16.£7,868 FO.FF,923 20.CD,713 B9,0B,439 C8.D9.U10 2B,F0,913 A9.3A.824 O2.A9.IIO0 78,20,962 .00,00.849 22.86,997 
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command provided by the disc 
drive, which saves the updated 
version first and then scratches 
the old version. This can result 
in a Disc Full error when 
updating a file on a disc which 
only has a few blocks free. 

If a Disc Full error should 
occur when using the save 
option do not scratch the now 
starred file — as it appears in 
the directory — or you will 
stand a chance of corrupting the 
disc. Y o u should a lways 
validate a disc when a starred 
file appears in the directory. Use 
the Send Disc Command option 
in the main menu to issue a 
validate command. Note — this 
point also applies in general 
when saving a Basic program 
using the 1541 disc drive. 

Use the Change File option to 
vary the file parameters, i.e. the 
program name, start address 
and file type. It is quite useful 
to be able,to change the file 
from one type to another or a 
program's start address — in 
dec imal . For example , a 
sequential File stored on disc can 
be converted by loading it into 
the Transdisc program and 
storing it back on disc with a 
different file name and as a 
program f i le with a start 
address. 

This allows you to load to file 
straight into memory where you 
can inspect the contents. 
Remember, Basic programs are 
tokenised, and so not much is 
gained by converting them to 
sequential or user files. This 

?continued on next page) 

3183 DATA 33.2e.OC.eC.Z9.CC.OC, A9 , 748 3473 
3191 DATA 0 3 , A ; , 8 2 , 4 C , 6 : ,06,A9,CO,320 34B1 
I201 DATA 0 3 , 6 2 , 8 5 , 6 3 , 2 0 , 7 3 , 0 8 , 2 8 , 6 4 2 3*89 
3289 DATA A 9 , 0 C . 9 O , l » , E 9 , 3 0 , 4 8 , 2 0 , 7 3 7 34*7 
3217 DATA 63,OC, bO.DO ,8C ,61 ,62 ,B3 , 8 ! 5 3 -33 
3225 DATA 6 2 , A 5 . 6 3 , 6 9 , B e , 8 3 , 6 3 . 9 0 , 8 * 3 3313 
3233 DATA £ 3 , A9 , BC , 8 5 , 6 2 , 8 3 , 6 3 . 60 .933 7521 
33*1 DATA C 9 , 3 B , 9 B , 0 3 , £ 9 , 3 A , 3 8 , E 9 , 9 7 8 3329 
3249 OATA 0 6 . 6 0 , 4 8 , 0 6 , 6 2 , 2 6 , 6 3 , 6 0 , 7 0 3 3337 
3257 OATA 2 0 , A S , 6 2 . 0 3 . 6 * . A 3 , 6 3 , 6 5 , 9 2 3 3343 
3265 DATA 6 3 , 0 6 . 6 4 , 2 6 , 6 3 , B O , 1Z,D6,54[. 3553 
327? DATA 6 4 , 2 6 . 6 3 , 6 0 . B C . A 3 , 6 2 , 6 3 , 7 9 1 3341 
3281 DATA 6 4 , 8 5 , 6 2 . A 5 , 6 3 . 6 5 . 6 3 . 8 3 , 9 3 0 3369 
32B9 OATA 6 3 , 6 8 , 6 0 , 3 3 , AD,3F,03,ED,831 3377 
3297 OATA 3 0 , 0 3 , AA, AD,40 ,63 ,ED,3E,773 3383 
3105 DATA 03 .AO,63 ,A3 .22 ,BD ,30 ,03 ,671 3 3 9 3 
3313 DATA A S , 2 3 , 8 D , 3 6 , 8 3 , 1 8 . B A , 6 5 . 6 6 9 3601 
3321 DATA 2 2 , 8 0 , 3 F , 0 3 , 9 8 , 6 5 , 2 3 , 0 0 , 6 7 8 3609 
3329 DATA 4 0 , 8 3 , 6 0 , A 9 , 0 0 . 8 3 . 0 4 , 2 0 , 7 8 9 3617 
3337 OATA 7 F , I O , C 9 , B 2 , F O , 6 D , A 2 . 0 * , B 6 I 3625 
3343 DATA B 6 , 9 b , A 2 , 2 4 , 8 E , 2 9 , 0 2 . A 2 , 0 2 9 3433 
3353 DATA >0 .BE.2A.B2 .A2 ,3A,BE,26 ,639 364! 
3341 OATA 8 2 , A 2 , 2 A , 8 £ . 2 C , 0 2 . C 9 , 0 0 , 5 9 3 36*9 
3369 DATA F 0 . 3 7 , A 9 . 0 A . 2 0 , 3 4 , 1 1 , 1 0 , 3 9 9 3437 
3377 DATA A2 ,16 ,AO,10 ,2B ,F0 ,FF ,A9 ,1B56 3*43 
3385 DATA 12 ,20 ,16 .E? , A?., I F , 20 ,16 ,337 3473 
3393 DATA E 7 , 2 0 , 5 2 , S £ . A 9 , 14 ,2C,79.69B 3A81 
3*01 OATA B F , A 4 , B 7 , F 0 . 1 4 , A e , 2 2 , » 9 , l B e t 3689 
3*09 DATA G O , 0 2 , 1 9 , 2 C , 0 2 , 8 6 , t O , F 7 , 6 0 0 3697 
3*17 OATA 1 8 , A 3 , 8 7 , 6 5 , 9 6 , 6 9 , F F , 8 5 , 1 1 1 6 3703 
3*25 DATA 9 6 , 2 0 . 8 1 . 0 0 , A 9 . 0 0 , 8 5 , C 6 , 8 2 4 3713 
3433 DATA 28 ,E4 ,FF ,F0 ,FB ,29 ,7F ,C9 .1375 3721 
3 * * 1 OATA 0 3 , F 0 , F 3 , A 9 , 9 3 , 2 0 , 1 6 , 6 7 , I B 8 9 3729 
3*49 DATA 4C,A3 .0£ .A9 ,8C,4C,63 ,eB , 602 3737 
3437 DATA A9 ,FE,83 ,O2 ,A9 ,8D,A2 I 08 ,91O 3745 
3*63 DATA AO,00 .20 ,BA ,FF ,A3 .96 ,A2 ,1110 3753 
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DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OATA 
OATA 
MTS 
DATA 
DATA 
DATA 
DATA 
OATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OATA 
DATA 
DATA 
DATA 
DATA 

29 ,AC,02 ,20 ,80 ,FF 
FF ,60 ,71 ,A2 ,CD,20 
B8 ,6A ,20 ,CF ,FF ,20 
2O,CC,FF,A9,69,A0 
1E,AB.A5,D6,C9,18 
A D , 8 D , 0 2 , 0 0 , 0 7 . 2 a 
AS ,90 ,DO,08 ,20 ,E l 
6 9 , E 6 , B 2 , l 8 , A 9 , 0 0 
FF.20 ,CC,FF,A9,0D 
£ 7 , 2 0 , 1 6 , 6 7 , 2 0 , 1 6 
1 6 , E 7 , 2 0 , 3 * , 1 1 , 1 8 
A0,OC,2O,FO,FF,A9 
t 6 , E 7 , A 9 , 9 C , 2 0 , 1 6 
S I . E O . C e . 9 0 , 0 2 , A 2 
CO.28,CD,BD,A9,0E 
2 0 , 1 E . A B , 6 0 , * B , A 9 
C 3 , F F , 6 0 , 3 8 , 6 0 , A 2 
C6,FF,2O,S9,Oe,20 
E6 ,02 ,A9 ,20»20 ,02 
02 ,FF ,28 ,D2 ,FF ,2® 
6 5 , 6 3 , 2 0 , 3 9 , 0 6 , 6 5 
01,BO,A9,20,20,02 
3 9 , 0 e , A 2 , 0 1 , 8 6 , D 4 
FO,06,2a,D2,FF,*C 
2O,CC,FF,A9,0O.*C 
2B.CF,FF,A6,90 ,D0 
6 8 , 6 8 , 6 6 , 6 8 , 1 8 , * C 
0 0 , 9 3 , 0 0 , I F , 2 0 , 2 0 
3 3 , 4 5 , 2 0 , 5 3 , 4 0 , 4 9 
2 0 , 4 B , 4 5 , 5 9 , 2 0 , 4 6 
2 0 , 4 £ , 4 F , 2 D , 3 3 , 4 3 
*C,*C,OD,OD,S2,2a 
4 0 , 4 5 , 2 8 . 3 3 , 2 9 , 2 0 
5 3 , 5 0 , 4 C . 4 1 , 5 9 , 4 5 
K>,OC,A9,07 ,2B,34 
A2,16,AS,03,20,FO 

, 20,CO,903 
C6.FF.120* 

,CF,FF,127B 
Cfc.20,971 
00 .03 .1018 

. 1 6 . 0 6 , 5 9 9 
,FF,DO,12*5 
. 2 0 , 0 3 , 8 9 8 
2 0 . 1 6 , 9 8 2 

, £ 7 , 2 0 , 0 3 3 
A2 ,16 ,362 

. 1 2 , 2 0 , 9 1 0 
E7.A6.1029 
aC,A9,903 

,A0 ,06 ,911 
, 0 0 , 2 0 , 6 1 3 
, 0 0 , 2 0 , 9 X 3 
, 5 9 , 0 E , 7 2 3 
FF .20 ,962 

.39 .0E.1097 
6 2 , 2 9 . 6 3 0 

,FF ,20 ,1170 
, 0 9 , 0 0 , 8 1 3 
*0 ,0E ,B97 

.D2 .FF .121* 
01 ,60 .1109 

,CD,00 .73* 
2 0 . 3 3 , 3 0 3 

, 4 6 . 5 4 , 3 6 6 
, 4 F , 3 2 , 5 2 8 
, 3 2 , * F , 3 * 5 
, 4 6 , 4 9 , 3 3 3 
4 4 , 4 9 , 4 8 2 

, 4 4 . 2 6 , 5 7 6 
11 ,18 ,314 

,FF,A9,1C43 

3761 
3769 
3777 
3785 
3793 
3801 
3809 
3817 
3023 
3B33 
3841 
30*9 
3857 
3865 
3873 
3601 
3009 
3097 
S9B3 
3913 
3921 
3929 
3937 
39*5 
3933 
3961 
3969 
3977 
3905 
3993 
4001 
4009 
4017 
4023 
4 0 3 3 
40*1 

CATA 
DATA 
CATA 
CATA 
DATA 
CATA 
OATA 
OATA 
DATA 
DATA 
CATA 
CATA 
DATA 
CATA 
DATA 
CATA 
CATA 
DATA 
CATA 
DATA 
CATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OATA 
DATA 
CATA 
DATA 

9 0 , 2 0 , 1 6 , E 7 
E 7 , A 2 , 0 F . 2 0 
2B,CF,FF,20 
FF,FC,F3,20 
12,A9,00,4C 
F F . A 9 , I F .AO 
2B,CF, fF ,CV 
2B,F0,F3,48 
A2,OF,20,C9 
2O.D2,FF,20 
FO,03,20 ,0 
9 3 , 2 0 , 1 6 , E 7 
A3 , 0£ .20 .57 
20,CC,FF,4C 
93 ,BD,0D,*S 
2 0 , 4 4 , 4 9 , 3 3 
4 0 , 4 0 , 4 1 , 4 E 
5 2 , 4 9 , 4 E , 4 7 
37,OF,FO,OA 
I I , A 9 , 0 0 , 4 C 
20,C3,FF,4C 
2 3 . 3 4 , 1 1 , 2 0 
FF,F3,FS.C9 
20 ,16 ,E7 ,A9 
2 0 , 3 0 . 1 0 , 2 0 
0 5 , 9 7 , 2 0 , 3 2 
20 ,F0 ,FF ,84 
90 ,65 ,02 ,AO 
F F , A 9 , 0 0 , 0 5 
F0,FB.C9,8D 
IO,*C,96,OF 
C9,80 ,FB,E9 
C9 ,03 ,F8 .E1 
A6 ,B2 ,F0 ,D9 
0 2 , 9 D . 0 0 . 8 2 
B * , A 6 , 0 2 , 6 4 

,A9 ,12 
C6.FF 

, 1 6 , £ 7 
CC.FF 
se.oa 

.OF,20 
BD.FO 

, C 9 , * e 
FF.SO 

, C F , F F 
FF,90 

,20.CC 
.OF.FB 
.as. er 
, 4 E , 5 4 
4» ,20 

, 4 4 , 2 0 
,03,CD 
A9,B8 

,60,00 
E2.FC 

, 4 3 , 1 2 
3 9 , 6 0 
12,20 

, £ 3 , 0 6 
, 10,84 
,C9 ,86 
A2,16 

,CC,20 
00,06 

,C9,BD 
,C9,94 
, C 9 , 1 * 
, A 9 , 2 0 
,A9,14 
, 9 7 , F 0 

20 ,16 ,678 
60 .13 ,1008 

• 2 0 , 6 7 , 9 9 4 
. 2 0 . 4 3 . 1 3 3 0 
,20.CC,683 

1E.AB.863 
20.C9.1101 

, F 0 , 2 2 , 1 1 4 2 
10 ,68 ,961 

, C 9 , e o , 1 2 0 s 
F4,A9,1299 

,FF,4C,999 
CT,»B.B72 

. I F . 0 0 , 6 3 4 
45,32,555 

, 43 ,4F ,3C9 
.53,54.36* 

tie,28,362 
2 0 , 3 4 , 6 1 3 

, A9, OF , b 30 
A9 ,12 ,1223 

, 2 8 , E * , * 7 8 
A 9 , I F , 1 3 3 2 

, 1 6 , 6 7 , 7 3 7 
A 9 , : 0 , 3 3 t 

, 0 2 , 3 8 , 6 0 * 
,CA,18,1220 
, 20 ,FB ,879 
4 2 , F l , 1 1 0 0 
20,02,1081 

, F0 ,3E ,773 
FB.E3,1633 

, 0 0 , 1 1 , 1 2 * 3 
,CA,86 ,1162 
* C , 0 5 , 6 3 9 

.C6 .90 ,1157 

4049 
*037 
4063 
*073 
4001 
4089 
4097 
4103 
*113 
4»21 
*1Z9 
4137 
4145 
4133 
4161 
4169 
4177 
4185 
4193 
4201 
4209 
4217 
4225 
4233 
42*1 
4249 
4237 
4263 
4273 
4201 

4289 
4297 

DATA 
DATA 
DATA 
DATA 
OATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

00,02, 
A2.0O, 
OB , 86 
IB,CO, 
CF ,86 1 
20,SF, 
60,20. 
38 ,20 , 
A9.BO, 
E7.A9, 
E7,A9. 
E7,B3, 
00 ,69 , 
A9.3F, 
A2.B1, 
C4.B7, 
6 0 , AO. 
00 ,03 , 
F0 .03 . 
D4.A9, 
20 .16 , 
20 ,16 , 
20 ,34 , 
12.20, 
86.00 
06.C9, 
6S.A9. 
68,C3, 
2 0 . 0 8 , 
20, BO, 
91 ,86 . 
CA.DO, 

£6, 
66, 
CC, 
00. 
D4, 
IB 
3 2 . 
FO 
83, 
20 
90. 
04 
BO 
C9, 
86 
90, 
I B 
BO 
*C, 
90, 
6 7 , 
E7, 
I I 
DS, 
02, 
6C, 
00 
1* 
» > . 
10, 
AO, 
FB 

02, 
CF, 
*C 
04 , 
60 
A9, 
06. 
rr 
o*. 
20. 
20. 
*C 
02. 
OD. 
04 
E5, 
B9. 
oe 
16, 
20, 
20, 
*C , 
20, 
II, 
£6 

FO, 
60, 
F O , 
60 
=..! . 
5A, 
20 

03.CC 
2«,3F 
96,OF 
B7.A2 
8 6 , CC 
00, 2B 
A9.BO 
e * , c 9 
A9.9D 
16,£7 
16,67 
0 9 . 10 
C9.BD 
DO. 02 
20. 16 
A9 ,B0 
FF ,81 
F6 ,60 
E7.A9 
16,67 
16.£7 
16,E7 
S2.ll 
20, D2 
OC.AO 
0 7 , CA 
A9.0C 
OB, £6 
BO,F3 
AO .00 
A2.BB 
E4.FF 

, 0 5 . 0 4 . 9 1 6 
, I B , A 9 , 8 1 5 . 
20 ,52 ,693 

.BB ,S6 .B t9 
A9 ,20 ,1324 

, 1 6 , 6 7 , 6 1 8 
, 8 3 , 0 2 , 3 2 3 
FO,16,123a 

, 2 0 , 1 6 , 0 9 4 
, 2 8 , 1 6 , 7 7 1 
, 20, 16, 896 
,6B,AQ,933 
,DO.82.611 
,A9 ,3F ,1016 
,E7,C8,994 
, 0 5 , D 4 , l 2 6 6 
C9 ,20 ,946 

, C 9 , 1 * , 1 1 I 0 
, 0 0 , 0 5 , 6 7 4 
, A 9 . 2 0 , 1 0 2 * 
.A9 .9D.096 
4 6 . 8 A . 0 2 * 
BE,73,537 

, 11 ,E6 ,769 
00 ,81 ,1036 

,02 .EF,1424 
6 5 , 1 * , 691 
l * . * a , 0 9 4 

,C6 ,14 .79B 
,A9.3C.722 
. 4 9 , 6 8 . 6 7 2 
DO,BC, 1396 

(li\fing continued on 
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(continued from previous page) 

option is more useful on data 
files or source code from 
assemblers, etc. 

I f the file in memory is not a 
program file then the start 
address is set to zero and the end 
address is actually the number 
of bytes in the file. To find the 
number of bytes in a program 
file, subtract the displayed start 
address from the end address. 

Use the Directory option to 
display the disc contents to the 
screen. If you ask for a match, 
enter the match when prompted 
and use wild cards — stars and 
question marks — where 
appropriate. See your disc drive 
manual for more information 
on wild cards. 

When the directory display 
has finished, type any key to 
return to the main menu. 

The Disc Status allows you to 
inspect the disc drive status 
when you are at the menu. The 
disc status is displayed on the 
bottom display box. 

Disc CMDS allows you to 
send disc commands to the disc 
drive to do "house-keeping" 
jobs, such as deleting unwanted 
files and for validating and 
formatting discs. A confor-
mation sub-menu is provided to 
help prevent accidental 
formatting of your favourite 
disc containing your best 
programs! 1 

Sometimes, the disc drive can 
get confused. I f at any point 
you feci the disc drive is not 
behaving correctly, issue a U; 
disc command which will reset 
the drive. For example, 
continual Drive not Ready 
messages can sometimes occur 
after failing to put a disk in the 

drive when saving a file on the 
first attempt. 

Reset 64 resets the computer 
— performs a cold start. Note 
— the file in memory and the 
program are both lost after 
execution. 

To get a copy of this program 
on disc, type in the program 
listed and save it. Now place a 
disc in the disc drive to receive 
the executable copy of this 
program and type run. I f all is 
well, then the program will have 
saved an executable copy of the 
program on disc. If not, then 
the reported errors in the Data 
statements must be corrected 
and the listing re-saved ready 
for another attempt. 

The program may be 
reloaded and executed when 
required by typing: 
LOAD "TRANSDISK V2.0",8 

This program has not been 

designed to transfer a large 
quantity of files from one disc 
to another — better to use a 
program specifically designed 
for batch copying. It does come 
into its own, however, when 
you wish to copy a file, but also 
to change or inspect all of the 
file parameters in the process. 

Text is not destroyed 

It should be noted that all of 
the individual functions selected 
from the menus do not affect 
the file loaded in memory, i.e., 
using directories, disc functions 
etc. 

Even if the disc drive 
produces an error when 
attempting to save a program, 
the text in memory is not 
destroyed. In fact, once in 
memory the program can be 
saved as many times as required 
on different discs. • 

(continued from previous page) 

4 3 3 7 D A T A 
4 3 4 5 D A T A 
4 3 S 3 D A T A 
4 3 6 1 D A T A 
4 3 0 5 D A T A 
4 3 1 3 D A T A 
4 3 2 1 D A T A 
4 3 2 9 D A T A 
4 3 6 9 D A T A 
4 3 7 7 D A T A 
4 3 8 5 D A T A 
4 3 9 3 O A T A 
4 4 0 1 D A T A 
4 4 0 9 D A T A 
4 4 1 7 D A T A 
4 4 2 5 D A T A 
4 4 3 3 D A T A 
4 4 4 1 D A T A 
4 4 4 9 O A T A 
4 4 5 7 D A T A 
4 4 6 5 D A T A 
4 4 7 3 D A T A 
4 4 8 1 D A T A 
4 4 8 9 D A T A 
4 4 9 7 D A T A 
4 3 0 3 D A T A 
4 5 1 3 D A T A 
4 5 2 1 D A T A 
4 5 2 9 D A T A 
4 5 3 7 D A T A 
4 5 4 5 D A T A 
4 3 5 3 D A T A 
4 3 6 1 D A T A 
4 5 6 9 • A T A 
4 3 7 7 D A T A 
4 5 8 5 D A T A 
4 3 9 3 D A T A 
4 6 0 1 D A T A 
4 6 0 9 D A T A 
4 6 1 7 O A T A 
4 6 2 5 D A T A 
4 6 3 3 D A T A 
4 6 4 1 D A T A 
4 6 4 9 D A T A 
4 6 3 7 D A T A 
4 6 6 5 D A T A 
4 6 7 3 D A T A 
4 6 8 1 D A T A 
4 6 8 9 D A T A 
4 6 9 7 O A T A 
4 7 0 5 D A T A 
4 7 1 3 D A T A 
4 7 2 1 D A T A 
4 7 2 9 D A T A 
4 7 3 7 D A T A 
4 7 4 3 D A T A 

C B , E 6 , 1 4 , 4 0 , 6 0 , 1 0 , 0 9 , 9 1 , 1 0 9 8 
0 0 , C 2 , 2 0 , 2 3 , 1 1 , 9 0 , B D , C 6 , 1 0 1 7 
1 4 , 4 0 , B D , 1 0 , A S , 1 4 " , ' 6 8 , A 8 , 7 4 2 
5 8 , 9 8 , 1 9 , 6 5 , 8 B , A 9 , 0 0 , 6 5 , 7 6 6 
8 8 , D 0 , F 3 , 6 1 , 8 6 , 4 9 , 8 0 , 9 1 , 1 2 4 9 
8 B , 4 0 , 0 3 , 1 0 , 4 8 , A 0 , 0 8 , A 9 , 8 2 7 
B C , 9 1 , 8 B , 6 8 , 0 9 , 8 D , F 0 , 1 C , 1 0 5 8 
C 9 , 1 1 , D 0 , 0 A , 2 0 , 0 8 , 1 1 , 9 0 , 6 3 7 
8 0 , 0 9 , 0 9 , 1 8 , F 8 , 0 B , B 1 , 8 B , 9 4 0 
1 8 , C 9 , B C , D 0 , 0 4 , 2 0 , 0 2 , 1 1 , 9 8 4 
3 8 , 6 0 , 2 0 , E B , U , A 0 , 0 0 , B l , 7 7 3 
8 B , C 9 , B C , 3 8 , F 0 , 8 4 , 2 0 , D 2 , 1 0 7 0 
1 1 , 1 8 , 6 0 , 4 8 , 2 0 , 3 2 , 1 1 , B 9 , 5 2 5 
7 8 , 1 2 , B E , 7 9 , 1 2 , 8 5 , 1 4 , 8 6 , 7 5 4 
I S , B 9 , 7 2 , 1 2 , 8 0 , 8 6 , 0 2 , B 9 , 8 0 0 
7 3 , 1 2 , 8 5 , 8 F , 2 0 , 7 6 , 1 1 , 6 8 , 6 8 0 
6 0 , 2 0 , 6 F , 1 1 , I B , A 9 , 0 0 , 7 9 , 3 7 0 
7 4 , 1 2 , 8 5 , 8 B , A 9 , 0 4 , 6 9 , 0 0 , 6 8 4 
8 5 , 8 C , B E , 7 3 , 1 2 , F 0 , 0 6 , 2 0 , 8 7 6 
D S , 1 1 , C A , D 0 , F 8 , 6 0 , 4 8 , 0 A , 1 0 6 6 
0 A , 0 A , A B , 6 8 , 6 0 , A 5 , 8 B , 8 5 , 8 2 3 
8 D , A 5 , e c , 2 9 , 0 3 , 0 9 , 0 8 , 8 5 , 9 4 8 
8 E , A 0 , 0 0 , A 9 , A 0 , 2 0 , 1 3 , 1 2 , 7 0 2 
C 4 , 6 F , 9 0 , F 9 , 2 0 , D 3 , 1 1 , 2 0 , 1 0 2 6 
9 F , 1 I , D 0 , F B , A 0 , 8 1 , A 9 , 0 0 , 9 6 5 
8 D , B 6 , 0 2 , 4 C , F 9 , 1 1 , A 0 , 0 0 , 7 7 9 
A 9 , A 0 , 2 0 , 1 5 , 1 2 , 2 0 , 1 5 , 1 2 , 4 7 1 
A 2 , 0 0 , A 1 , 1 4 , E 6 , 1 4 , 0 0 , 0 2 , 8 0 3 
E 6 , 1 5 , C 9 , 0 8 , F 0 , 0 A , C 9 , 0 D , 9 1 6 
F 0 , 0 6 , 2 0 , 1 3 , 1 2 , 4 C , A 9 , 1 1 , 3 7 9 
4 8 , 2 0 , F 9 , 1 1 , 2 0 , D 5 , 1 1 , A 0 , 7 9 2 
0 0 , 2 0 , F 9 , 1 1 , 2 0 , D S , 1 1 , 6 8 , 6 6 4 
6 0 , 2 0 , 0 3 , 1 1 , 1 8 , A 5 , 8 B , 6 9 , 7 9 1 
2 8 , 8 5 , S B , 8 5 , 8 D , A 3 , 8 C , 6 9 , 9 9 6 
0 0 , 8 3 , 8 C , 2 9 , 0 3 , 0 9 , 0 8 , 8 3 , 6 7 3 
8 E , 6 0 , 3 8 , A 5 . 8 B , £ 9 , 5 0 , 8 3 , 1 0 4 4 
8 B , A 5 , 8 O , E 9 , 0 0 , 8 3 , 6 C , 6 0 , 1 0 4 6 
A 9 , A 0 , 2 0 , 1 5 , 1 2 , C 4 , 8 F , 9 B , 8 8 3 
F 7 , A D , 8 6 , 0 2 , 4 8 , A 9 , 0 0 , 8 D , 9 3 8 
8 6 , 0 2 , A 9 , A 0 , 2 0 , 1 5 , 1 2 , 6 8 , 6 4 0 
8 D , 8 6 , 0 2 , 6 0 , A A , 9 8 , 1 8 , 6 5 , 8 2 0 
8 B , A 9 , 0 0 , 6 3 , 8 C , C 9 , 0 8 , B 0 , 9 3 4 
0 0 , 8 A , 2 9 , 3 F , 4 9 , 9 0 , 9 1 , 8 B , 7 4 0 
A D , 8 6 , 0 2 , 9 1 , 8 0 , 8 A , C 8 , 6 0 , 1 0 2 9 
4 8 , A 9 , 0 F , 8 D , 1 8 , 0 4 , A 9 , 0 F , 8 1 7 
8 0 , 0 3 , 0 4 , A 9 , 8 1 , 8 0 , 0 6 , D 4 , 1 0 1 3 
6 8 , 6 2 , 4 8 , B A , 4 8 , A 9 , 1 1 , 8 0 , 6 0 9 
0 4 , D 4 , A 9 , 3 0 , A 2 , 7 5 , 8 D , 0 0 , 8 S 3 
D 4 , 6 £ , 0 1 , D 4 , 2 0 , 6 9 , 1 2 , A 9 , 8 9 1 
1 0 , 8 D , 0 4 , 0 4 , 2 8 , 6 9 , 1 2 , A 9 , 6 9 7 
00,S D,01,D4,6 B,AA,66,60,828 
A 2 , 0 8 , 2 8 , 8 3 , E E , O A , D 0 , F A , 1 2 7 1 
6 0 , 0 3 , 1 2 , 0 1 , 0 2 , 0 0 , 0 0 , 1 2 , 1 4 0 
1 3 , 0 6 , 1 3 , 0 A , 0 0 , 0 0 , 0 0 , 8 A , 1 9 2 
1 3 , 0 9 , 1 6 , 1 0 , 0 4 , 0 0 , 0 0 , O A , 2 7 1 
1 3 , 0 E . 1 3 . 0 D , 0 8 . 0 0 . 0 0 , 2 9 , 1 1 4 

4 7 3 3 O A T A 1 4 , 0 4 , 0 D , 1 7 , 0 A , 0 0 , 0 0 6 9 , 1 7 5 3 6 0 1 D A T A 
4 7 6 1 D A T A 1 4 , 0 2 , 1 3 , 1 1 , 0 1 , 0 0 , 0 0 9 1 , 2 0 4 3 6 0 9 D A T A 
4 7 6 9 D A T A 1 4 , 0 6 , 2 5 , 0 1 , 1 3 , 0 0 , 0 0 D C , 3 0 3 5 6 1 7 D A T A 
4 7 7 7 D A T A 1 4 , 8 C , 2 5 , 0 1 , 1 5 , 0 0 , 0 0 E D , 3 2 8 5 6 2 5 D A T A 
4 7 8 5 D A T A 1 4 , 0 E , 2 5 , 0 1 , 1 3 , 0 0 , 0 0 F 9 . 3 4 2 5 6 3 3 D A T A 
4 7 9 3 D A T A 1 4 , 0 8 , 2 3 , 0 1 , 1 5 , 0 0 , 0 0 1 6 , 1 1 4 3 6 4 1 O A T A 
4 8 0 1 D A T A 1 5 , 0 6 , 2 3 , 0 1 , 1 5 , 0 0 , 0 8 3 4 , 1 3 9 3 6 4 9 D A T A 
4 8 0 9 D A T A 1 5 , 0 E , 0 0 , 0 2 , 0 4 , 0 0 . 8 0 4 1 , 1 1 9 3 6 3 7 D A T A 
4 8 1 7 D A T A 1 5 , 0 C , 2 5 , 0 1 , 1 3 , 0 0 , 0 0 7 0 , 2 1 7 S 6 6 3 D A T A 
4 8 2 5 O A T A I S , 0 4 , 2 5 , 0 1 , 1 3 , 00"," 0 0 8 E , 2 2 6 5 6 7 3 D A T A 
4 8 3 3 D A T A 1 3 , 0 2 , 2 3 , 0 1 , 1 5 , 0 0 , 0 0 9 7 , 2 3 3 3 6 8 1 D A T A 
4 8 4 1 D A T A 1 5 , 0 C , 2 3 , 0 1 , 1 3 , 0 0 , 0 0 B 9 , 2 7 7 3 6 8 9 D A T A 
4 8 4 9 D A T A 1 5 , 0 C , 2 3 , 0 1 , 1 3 , 0 ® f 0 0 0 3 , 3 0 3 5 6 9 7 D A T A 
4 8 5 7 D A T A 1 5 , 0 C , 2 3 , 0 1 , I S , 0 0 , 8 0 E F . 3 3 1 5 7 0 5 D A T A 
4 8 6 5 D A T A 1 5 , 0 2 , 2 5 , 0 1 , 1 3 , 0 0 , 0 0 0 D , 9 5 5 0 8 1 D A T A 
4 8 7 3 D A T A 1 6 . 0 2 , 2 3 , 0 1 , 1 5 , 0 0 , 0 0 2 E , 1 2 9 5 0 0 9 D A T A 
4 8 8 1 D A T A 1 6 , 4 0 , 4 1 , 4 9 , 4 E , 2 0 , 5 3 4 3 , 4 9 9 5 0 1 7 D A T A 
4 8 8 9 D A T A 4 C , 4 5 , 4 3 , 5 4 , 4 9 , 4 F , 4 E 0 0 , 3 3 9 3 0 2 5 D A T A 
4 8 9 7 D A T A 4 0 , 4 F , 4 1 , 4 4 , 2 0 , 4 6 , 4 9 4 C , 3 3 9 5 0 3 3 D A T A 
4 9 0 3 D A T A 4 3 , 2 E , 2 E , 2 E , 2 0 , 3 C , 0 D 5 3 , 3 9 5 5 0 4 1 D A T A 
4 9 1 3 D A T A 4 1 , 3 6 , 4 5 , 2 0 , 4 6 , 4 9 , 4 C 4 5 , 5 4 0 5 8 4 9 D A T A 
4 9 2 1 D A T A 2 E , 2 E , 2 E , 2 0 , 3 0 , 8 0 , 4 3 4 8 , 3 8 2 5 0 5 7 D A T A 
4 9 2 9 D A T A 4 1 , 4 E , 4 7 , 4 3 , 2 0 , 4 6 , 4 9 4 0 , 3 3 4 5 0 6 3 D A T A 
4 9 3 7 D A T A 4 3 , 2 E , 2 0 , 3 C , 0 D , 4 4 , 4 9 3 2 , 4 4 3 5 0 7 3 D A T A 
4 9 4 5 D A T A 4 3 , 4 3 , 5 4 , 4 F , 5 2 , 5 9 , 2 E 2 E . S 6 2 5 0 8 1 O A T A 
4 9 3 3 D A T A 2 E , 2 0 , 3 C , 0 D , 4 4 , 4 9 , 3 3 4 B , 4 3 0 5 0 8 9 O A T A 
4 9 6 1 D A T A 2 0 , 3 3 1 5 4 ^ 4 1 1 3 4 ^ 3 5 , 5 3 2 E , 5 6 2 5 8 9 7 D A T A 
4 9 6 9 D A T A 2 0 , 3 C , 0 0 , 4 4 , 4 9 , 3 3 , 4 B 2 8 , 4 3 6 5 1 0 5 O A T A 
4 9 7 7 O A T A 4 3 , 4 0 , 4 4 , 3 3 , 2 E , 2 E , 2 E 2 0 , 4 6 5 5 1 1 3 D A T A 
4 9 8 5 D A T A 3 C , 0 D , 3 2 , 4 3 , 5 3 , 4 5 , 5 4 2 8 , 4 9 2 5 1 2 1 D A T A 
4 9 9 3 O A T A 4 3 , 3 6 , 3 4 , 2 E , 2 E , 2 E , 2 0 3 C , 4 0 3 3 1 2 9 D A T A 
5 3 6 9 D A T A 3 4 , 5 2 , 4 1 , 4 E , 3 3 , 4 4 , 4 9 3 3 , 6 1 6 5 1 3 7 D A T A 
5 3 7 7 O A 1 A 4 8 . 2 0 , 5 6 , 3 2 , 2 E , 3 0 , 2 0 2 0 , 4 0 1 5 1 4 5 D A T A 
5 3 8 5 D A T A 2 0 , 2 0 , 2 0 , 2 0 , 2 0 , 2 0 , 4 7 2 E , 3 0 9 3 1 5 3 D A T A 
5 3 9 3 D A T A 4 8 , 4 1 , 5 4 , 5 4 , 4 F , 2 0 , 2 7 3 8 , 5 1 1 5 1 6 1 D A T A 
5 4 0 1 D A T A 3 3 , 0 0 , 4 3 , 4 E , 5 4 , 4 3 , 3 2 2 0 , 4 6 7 S I 6 9 D A T A 
5 4 0 9 D A T A 4 E , 4 5 , 3 7 , 2 0 , 3 3 , 5 4 , 4 1 5 2 , 5 8 8 3 1 7 7 D A T A 
5 4 1 7 D A T A 3 4 , 2 0 , 4 1 , 4 4 , 4 4 , 5 2 , 4 5 5 3 , 3 5 1 S I 8 5 O A T A 
5 4 2 5 D A T A 5 3 , 3 A , 0 0 , 4 5 , 4 E , 5 4 , 4 3 5 2 . 5 2 3 3 1 9 3 D A T A 
3 4 3 3 D A T A 2 0 , 4 D , 4 1 , 3 4 , 4 3 , 4 8 , 3 A 0 0 , 4 5 5 ' 5 2 0 1 D A T A 
5 4 4 1 D A T A 3 3 , 3 4 , 4 1 , 5 2 , 5 4 , 3 3 , 2 0 4 1 , 5 7 8 5 2 0 9 D A T A 
5 4 4 9 D A T A 3 4 , 0 D , 2 E , 2 E , 2 E , 2 E , 2 E 2 E , 3 7 3 5 2 1 7 D A T A 
5 4 5 7 D A T A 2 £ , 2 E , 2 E , 0 0 , 4 5 , 4 E , 4 4 5 3 , 4 4 9 5 2 2 5 D A T A 
5 4 6 5 D A T A 2 0 , 4 1 , 5 4 , 2 0 , 2 0 , 0 0 , 2 E 2 E , 3 5 0 3 2 3 3 D A T A 
3 4 7 3 D A T A 2 E , 2 E , 2 E , 2 E , 2 E , 2 E 2 E 0 0 , 3 3 5 5 2 4 1 D A T A 
3 4 8 1 O A T A 4 6 , 4 9 , 4 0 , 4 3 , 2 0 , 5 4 , 5 9 5 0 , 5 7 3 3 2 4 9 D A T A 
5 4 8 9 O A T A 4 5 , 0 D , 2 E , 2 E , 2 E , 2 E , 2 E 2 E , 3 5 8 5 2 5 7 D A T A 
5 4 9 7 D A T A 2 E , 2 E , 2 E , 0 0 , 4 3 , 5 3 , 5 2 3 2 , 4 5 4 5 2 6 5 D A T A 
5 5 0 S D A T A 4 5 , 4 E , 5 4 , 2 0 , 4 6 , 4 9 , 4 C 4 5 , 5 3 1 5 2 7 3 D A T A 
3 3 1 3 D A T A 2 0 , 4 9 , 5 3 , 3 A , 0 0 , 5 4 . 4 F 5 4 , 4 9 3 5 2 8 1 D A T A 
3 5 2 1 D A T A 4 1 , 4 C , 2 0 , 4 F , 4 6 0 0 , 4 0 4 F , 4 7 7 5 2 8 9 D A T A 
5 5 2 9 D A T A 4 1 , 4 4 , 2 0 , 4 5 , 5 2 , 3 2 , 4 F 5 2 , 5 5 9 5 2 9 7 D A T A 
5 3 3 7 D A T A 3 A , 2 0 , 2 A , 2 A , 2 A , 2 0 , 4 F 3 5 , 4 1 2 5 3 8 5 D A T A 
3 5 4 5 D A T A 5 4 , 2 0 , 4 F , 4 6 , 2 0 , 4 0 , 4 5 4 D , 5 2 0 5 3 1 3 D A T A 
3 5 5 3 D A T A 4 F , 3 2 , 3 9 , 2 0 , 2 A , 2 A , 2 A 0 0 , 4 0 8 5 3 2 1 D A T A 
5 5 6 1 D A T A 4 C , 4 F , 4 1 , 4 4 , 4 9 , 4 E , 4 7 2 0 , 5 4 2 3 3 2 9 D A T A 
5 3 6 9 D A T A 5 3 , 4 3 , 4 C , 4 5 , 4 3 , 5 4 , 4 5 4 4 , 3 8 5 5 3 3 7 D A T A 
3 5 7 7 D A T A 2 0 , 4 6 , 4 9 , 4 0 , 4 5 , 2 E , 2 E 2 E , 4 3 6 5 3 4 3 D A T A 
5 5 B 5 D A T A 2 E , 0 0 , 5 3 , 4 1 , 5 6 , 4 9 , 4 E 4 7 , 5 0 2 3 3 5 3 D A T A 
3 5 9 3 D A T A 2 0 , 4 E , 4 3 , 5 7 , 2 0 , 4 6 , 4 9 4 0 , 3 1 7 5 3 6 1 O A T A 

4 3 , 2 0 , 4 F , 
4 B , 2 E , 2 E , 
4 1 , 5 3 , 4 9 , 
4 9 , 5 3 , 3 4 , 
4 9 , 4 C , 4 3 , 
4 9 , 5 3 , 4 B , 
5 9 , 4 F , 3 3 , 
3 F , 2 0 , 2 0 , 
4 5 , 2 0 , 2 7 , 
2 0 , 2 7 , 4 E , 
20,4E,4F, 
4 F , S 7 , 4 5 , 
4 6 , 4 9 , 4 C , 
00,00,00, 
0 0 , 3 3 , 4 1 , 
4 5 . 4 0 . 4 3 , 
0 0 , 4 3 , 5 2 , 
4 6 , 4 9 , 4 0 , 
0 D , 5 2 , 4 5 , 
2 0 , 4 6 , 4 9 , 
0 0 , 4 D , 4 1 , 
4 E , 5 5 , 2 E , 
0 0 , 4 3 , 4 8 , 
4 6 , 4 9 , 4 C , 
4 1 . 4 0 . 5 3 , 
2 0 , 4 E , 4 1 , 
2 E , 2 E , 2 E , 
4 9 , 4 C , 4 5 , 
2 E , 2 E , 2 E , 
3 C , 8 D , 5 3 , 
4 1 . 4 4 . 4 4 , 
2 E , 2 E , 2 0 , 
4 E , 2 0 , 4 D , 
2E,2E,2£, 
4 4 , 4 9 , 3 3 , 
4 5 . 4 3 . 5 4 , 
4 E , 4 F , 2 8 , 
2 E , 2 E , 2 E , 
3 3 , 4 5 , 4 C , 
4 1 , 5 4 , 4 3 , 
4 D , 4 1 , 4 9 , 
5 5 , 2 E , 2 E , 
4 6 , 4 9 , 4 C , 
4 5 , 0 0 , 5 3 , 
2 E , 2 0 , 3 C , 
2 E , 2 E , 2 E , 
5 2 , 2 E , 2 E , 
4 C , 4 F , 4 1 , 
4 5 , 4 3 , 5 4 , 
4 5 , 3 1 , 2 0 , 
2 E , 2 E , 2 E , 
4 7 , 2 0 , 4 6 , 
2 E , 2 E , 2 0 , 
2 0 , 4 6 , 4 9 , 
2E,20,3C, 
2 0 . 4 0 . 4 5 , 
2 0 , 3 C , 0 0 , 
2 0 , 4 6 , 4 9 , 
4 D , 4 S , 3 A , 
4 9 , 4 E , 4 7 , 

4 E , 2 0 , 
2 E , 2 E , 
4 E , 4 7 , 
4 9 , 4 E , 
2 0 , 4 F , 
0 0 , 4 1 , 
2 0 . 5 3 , 
20,20, 
5 9 , 2 7 , 
2 7 , 0 0 , 
3 4 , 2 0 , 
4 4 , 2 0 , 
4 5 , 4 E , 
00,00, 
5 6 , 4 5 , 
4 3 . 5 4 , 
4 5 , 4 1 , 
4 5 , 2 F , 
5 0 , 4 C , 
4 0 , 4 3 , 
4 9 , 4 E , 
2E,2E, 
4 1 , 4 E , 
4 5 , 2 0 , 
0 0 , 4 6 , 
4 D , 4 3 , 
2 E , 2 0 , 
2 0 , 5 4 , 
2 E , 2 E , 
5 4 , 4 1 , 
5 2 , 4 5 , 
3C ,0D, 
4 5 , 4 E , 
2£, 2E, 
4 B , 2 0 , 
4 F , 5 2 , 
4 D . 4 1 , 
2E,2E, 
4 5 , 4 3 , 
4 B , 2 £ , 
4 E , 2 0 , 
2 E , 2 E , 
4 5 , 2 0 , 
4 5 , 5 1 , 
0 D , 5 0 , 
2 0 , 3 0 , 

2 E , 2 E , 
4 4 , 2 0 , 
4 9 , 4 F . 
4 6 , 4 9 , 
20,3C, 
4 9 , 4 C . 
3C ,0D, 
4 C , 4 5 , 
00,4D, 
4 E , 5 3 , 
4 3 , 4 E , 
4 C , 4 5 , 
0 0 , 3 7 , 
2 E , 2 E , 

4 4 , 4 9 , 3 3 , 3 1 4 
0 0 , 4 5 , 5 2 , 4 1 0 
2 0 , 4 5 , 5 8 , 3 5 9 
4 7 , 2 0 , 4 6 , 5 6 4 
4 E , 2 0 , 4 4 , 5 0 7 
5 2 , 4 5 , 2 0 , 4 7 9 
3 3 , 3 2 , 4 3 , 6 0 4 
5 4 , 3 9 , 5 0 , 4 5 7 
2 0 , 4 F , 5 2 , 4 6 1 
22,20,22,286 
4 1 , 4 C , 4 C , 5 2 2 
4 9 , 4 E , 2 0 , 5 1 8 
4 1 , 4 D , 4 5 , 5 7 7 
00,00,00,0 
2 0 , 2 0 , 5 3 , 4 5 0 
4 9 , 4 F , 4 E , 5 9 5 
5 4 , 4 5 , 2 0 , 4 8 1 
2 E , 2 0 , 3 C , 4 7 2 
4 1 , 4 3 , 4 5 , 5 2 1 
2 E , 2 0 , 3 C , 4 5 8 
2 0 , 4 D , 4 3 , 4 8 4 
2 E , 2 0 , 3 C , 4 3 9 
4 7 , 4 3 , 2 0 , 4 5 4 
5 0 . 4 1 . 5 2 . 5 4 7 
4 9 , 4 C , 4 3 , 5 2 6 
2 E , 2 E , 2 £ , 4 3 9 
3 0 , 0 D , 4 6 , 3 5 9 
3 9 . 3 0 . 4 3 . 5 7 2 
2 E , 2 E , 2 0 , 3 5 4 
3 2 , 5 4 , 2 0 , 5 0 3 
5 3 , 5 3 , 2 E , 5 6 4 
4 D , 4 1 , 4 9 , 4 1 2 
5 5 , 2 E , 2 E , 5 1 1 
2 0 , 3 C , 0 0 , 3 2 2 
4 4 , 4 9 , 3 2 , 5 5 4 
S 9 , 2 E , 8 D , 5 2 9 
5 4 , 4 3 , 4 8 , 5 5 4 
2 0 , 3 C , 0 D , 3 3 S 

5 4 , 2 0 , 4 D , 5 5 7 
2 0 , 3 C , 0 0 , 4 3 9 
4 D , 4 5 , 4 E , 5 4 9 
2 0 , 3 0 , 0 0 , 3 6 1 
5 4 . 3 9 . 5 0 . 5 7 3 
2 E , 2 E , 2 E , 4 5 3 
5 2 , 4 7 , 2 E , 4 3 0 
0 0 , 5 5 , 3 3 , 4 1 1 
2 0 , 3 0 , 0 0 , 3 5 8 
5 3 . 4 3 . 4 0 . 5 4 8 
4 E , 0 0 , 5 3 , 5 4 6 
4 C , 4 5 , 2 E , 5 1 6 
0 D , 5 0 , 3 2 , 4 0 3 
4 3 , 2 E , 2 E , 4 8 3 

S S , 5 3 , 5 2 ^ 4 4 7 

2 E , 2 E , 2 E , 4 5 8 
4 1 , 4 9 , 4 E , 4 4 4 
2 E , 2 E , 2 E , 4 7 9 
5 4 , 4 3 , 3 2 , 4 7 4 
2 0 , 4 E , 4 1 , 4 9 3 
4 F , 5 2 , 4 B , 5 2 7 
2 E , 2 E , 0 0 , 4 0 6 
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his is a game written for 
the BBC and Electron 
which features full screen 
scrolling, animated multi-

coloured graphics and original 
music. The game itself is written 
in two parts which have to be 
typed, chcckcd, and saved and 
then run. The first program 
contains all the machine-code 
routines while the second sets up 
the screen, checks the number 
of lives left, plays the music and 
controls most of the aspects of 
the game which do not require 
the speed of machine code. 

Locomotion has you in 
control of a runaway steam 
locomotive. You are unable to 
stop or slow down this train. 
However, you may change 
tracks. You must also watch out 
for attacks by planes, airships 

Li Ming / 

and C5s. To shoot these 
enemies you have the following 
weapons — smoke and 
harpoons. However, the 
eccentricities of these must be 
learnt if they are to be used to 
destroy the C5s; to fire simply 
press the space bar. There is a 
counter on the firing mechanism 
so once it has been fired it takes 
a long time before the harpoon 
is ready to fire again, so an early 
shot will prove fatal for you. 

Now we come to the more 
complex smoke firing routine. 
To fire the smoke simply press 
the Return key. The longer you 
hold down this key after the 
smoke is launched the higher it 
goes until it flies over to the left 
of the screen after you release 
the Return key. There can be up 
to three pieces of smoke in the 
air at one time but, once these 
three have been fired, you 

cannot fire again until the last 
one out of those three has left 
the screen. 

To scroll the whole screen on 
the Electron would take too 
long for a playable game to be 
written around it, so instead of 
making a window and scrolling 
just a small but concentrated 
box, as in Jump Jet Assault, I 
simply scrolled small sections of 
the screen, such as the track and 
radar the full length of the 
screen thus giving a more 
pleasing overall effect. 

The short musical sequences 
are original and previously 
composed on a Roland 
keyboard. If BBC users wish to 
type in the program they must 
once again increase the contents 
of the x and y registers in line 
400 of listing 1, the particular 
values will have to be found 
through experiment. 

Brian Lewis steams 
ahead on the BBC 
and Electron. 
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S0DATA79,35.3S.31.31.17.0.124.124,124.63. IS,15.143. 
119.1S9.143.1S9.31.31.31.110.134. <0 .188.112. I IS ,199.71 
.71,51.240.240,24B.241.235,231.171.17.240.240.240.249. 
124.124.76,136,192.129.128.0.136.294. 102 .0 .0 . 0 . 0 , 0 , 0 , 0 
. 0 . 0 

60DA7A102.255.11».SI,119,25S.2SS,$1,102,2SS,238.138 
.238.25S.2SS.34 

7 0 C A 7 A 4 l 0 , 0 , 1 , 0 , 5 . 0 , 2 , 0 . 0 , 0 , 9 , 4 , 4 8 , 4 . 9 , 0 , 0 , 0 , 0 , 3 4 , 2 
43 ,34 ,0 ,0 ,411 .0 .2 .0 .110 .0 .1 .0 .15 .190 .34 .31 ,35 .34 .180 ,1 
5 .15.190.116.14.54.116,190. IS 

80CA7A243.128,16.16.16.16.128,240.240,16,128,0,128, 
0.16.240.240.240.242,243,242.240.240.240.244.244.244.2 
14.244,244,244.240 

M C A T A 0 . 8 . 1 2 , 1 2 . 1 4 . I S . I S . I S , 1 6 . I l l , 1 1 2 . 0 . 0 . 3 0 , 3 0 , I S 
.2+0.240.240.0.25S.2SS.241.63.0 .129.129,0,0 .132.164,16 
4 . I S . 7 . 3 . 0 . 1 7 . 0 . 0 . 0 . I S . I S . 1 5 . 1 3 6 . 3 , c . 0 . 0 . 1 5 , I S , 1 1 . 3 4 , 1 
7 .35 .19 .1 ,60 .44 .44 .0 .0 .136 .9 .0 

100OATA2<0.243.247.2S5.2SS.247.243.240.240.252.254.2 
SS.215.2S4.2S2.243 

J10CA7A0,O.0,17.S3.119.119.2S5,0,119.25S,2SS.241.181 
.181 .243 .0 .238 .255 .255 .211 .211 .211 .211 .3 .0 ,0 .134 . i «4 ,2 
38.238, 211,119.119,51 .17 .0 .0 .0 .0 .19 ' . . 191.243.2SS.2S1.1 
12 .83 .112 ,251 .2S1 .248 . «S . 155.224.105. 224. 239.235. 104, 
136 .0 .3 .0 .3 

12COATA410.3.3.0.3.0.10.0.13*. 234. S I , 119.71.119.3S. 1 
7.17,11,204.238,46,236,76.136 

130DATA1S. ISO. 180.183.160.180.190. IS . IS . 1 « » . 190.180. 
IBS.180.180. IS , IS .180.181.238.238.181.180.15. IS .144.25 
5 .35.35.2S5.144. IS 

140OATA0,0.0.0.17, 17. J* . 3 4 . 0 , 0 . 0 , 1 3 6 . 0 . 0 . 3 . 0 . 0 . 0 . 0 . 0 

,0 ,0 ,17 .11 .0 .0 .66 ,66 .69 ,66 ,236,215.68 ,66 .204,2SS,111*8 
3 .63 ,32 .£ .0 .0 .255 ,2 IS,215,195,0,118,117.117,213,253.25 
3.169.16.243.125.237.253.253,108.172,192 

ISTOtK Ox 3600; 7*74 
1639T*S3**8: . « « * 8 T x . 2 8 8 : » 9 X " « » * * 1 6 • o rX=oc * -8 -h l * * « r 

1*16: t r l ' M V S f i t Ilf'b«<C(:l»\N>V9:I1tt>hA.,.t:C|l!>rh.li al l ' 
CI 11 • 16: H*»CLI I ' M : FORT :3T0S47 : BEAM: T?ST*»B :|."EXT 

170FCeTJ0TOiSTEI>2. P * »HV [OPTT 
l easee L0AICB:5K»S STA4C8 JWIoCOrO 
190LSAO4FF: STA494F: LSA»0:STA4A3: S7A470: STA490: STA UTS 

t: STA4CS 1: STA4C1J: STA4C11: S7A4C16: STA494E: S7A495: L : A « \ 
« 0 : STA196: L0A«»40: STA 497; LDAo 1: S7ASCS4-. LDAo 1®; STA4CS2: 
LDAo 4A0: STA ISO LDA047 B: 57AM1: L3AO440; STAtS1:LSAo 177: S 
TA492:L&A*470:STA4A1 

200LDAO0 STA46C: STA464: STA US £ STA1S F : L tA »4 i0 : STA46S : '.Z-XtUC STALtfc. LPAo J: STA4SA; STA468: JSP.Il; i .M«240: L0A47 
oTA41>'.-?: 7XA: S7A472C0.LDA472CS:S7A4J51:TXA•STA672C8 

; L5A172C0: STAH) 52 TKA: StA472O0 aCA»72t>8.$TA«JS 3: TXA: ST 
A472P6 

210C,$AO478: STAU2: L3A«:STA4BO:STA4»A..STA4»9;STAtA5: 
STA4A6: STA494A:STA4948:STA494C:STA4S3: Sf A486: LDAO460: S 
TA4A3: LC1MSF: STA4A4 : JSRt rp r i : . n u t 

22«3$ftonl 
-30CEA»A8O:STA470; L9A017J; STA471: JSRocrol 1: IS4C474: LP 

A474: CKF»2: BSE®: LJA#0: STA474. LDAO4C0: STA47S. L CA»453: ST 
A471. JSftoerp 11; LDAO4C0: STA470: L9Ao*79:STA471. LW£»4FF: J 
SRocrol 1:LDA0 440 STA470: LOAo47C;5TA47I 

J » 0 t S ! ( « t ) , F J S e i c t e l l 
250.o -_DV494F.CPY«UT. 3EQ(1: WA49SC.Y: AW}»2: W I f I : 

1 WX« lB6:JSRI<®y:CPT»4f -F:MI f l ;JSI f f I f tE . f l L0Y»C g LD 
A W S C . Y A l O o l CKPolBNSJ, JSKo f l r o . h ISY CPY«3: Wffio: I 

160WAIS4A: BIQCe 1: CLC • LDA496; ADCO420: STA440: LM497: A 
DC*.: STAHK • L9YO0 A«1 L3A(49t ) ,Y :E0ebj .X,Y.BKEMt: ; ieY: 
CJY.24 &SEA.1 L0YOJ2: .861 ISA! MB I .Y: E0S»bp».Y: SXEh 11:1 
f lY :CFY»S6:B« tK. l JWPCcl- . h i t JS3H17PL: .Ccl 

2?eL:<A4S4a. BEQFf 1: CLC: LDA4A3: ADC* 120:STA440:1.DA4A4. A 
C>C«1:STAHE>[.OY»0: Ddl L0A14A3>,Y EORbrt .Y-BNEMtl : 1HY 
:CPY»32:BKEM1; .Col LSA<440>. Y: CMbaX.Y. BS£hll2: ISV.C? 
VHi4Sl) (SEel; J K P f f l : . h i t . JSRHITAS ,Ff 5 

290L"A47B. BKEi ISC194E; C0AH94T CHP»2.V 6SEl : 0EC494E; £. Ed(«9D JS(CMy:CPY»irf:8«;i;JSK<lt«2-WA«:STA494S; .1 I 
CA478:BE(}) JSRof iREi : .1 

290t.DA 46C. eeOHhKS: CLC: L0A11C: A K » 4 2 C . STA440: LCA4S7: A 
K » l : S T A M E L t e Y P 3 2 : -K!iH] jOA(44IH ,Y :EOKi . I2 .Y : »SSHl i7 : 
1SV:CPY<64 »,1tllMtl:JSPXMO: .Hi lT JSSHlS;. .KKH3 

3 0 W 3 1 ! : CPY»43T: KSEk : 1< I.BX •HZ JSftktr CWtlST &.HE1: JSR4ovn: .1 
310V.7AO0 STA494S; [.CA4S3. BE0*X2: JSSBoK:CPX«ifT: 8SS»*2 

RTS iK2 !,CAsM:6EO>«X3-JS!lSOB2 CFO^UrreSCiiX3-!rTS-
xxKS 

322C.M4M SCCli3e4.CSY«« .x*J L M ! ( 8 1 >.V:S0Rfc««.V:SKSK 

hlT- IKY:t«oi4Dm£«XJ:Jl;i'*X4: .Milt JSRittll: «X4 LHA496. BCO«Xi.LtiY»e. *X6 LDA(4a7],Y:E0Rbo*.Y:BSth>..tT2r!VY.CrY »16 eSExX6.J«P*X5: ShIT2 JSftBh:?: xXS 3 J3t3A»0 STA16C. UQA463 CKP46A. SSE'tcCl LSA464 . fRP*l 30 " BHICcCl. 37: B?LCcCl: JSRCLLI: LDA* 1: S7A16C .CcCl LO A16a:C7!P4SA:8HECcC2:L0A464;CŴ131:8NECcC2:RTS- .CtCJ 3401SC 4«: LPA4W C«?« 120: 8HI.2: CKP» 198; 8?V»2: .'SRsl on *1; 52 I«4iW.LrA4.̂3 CSP»e4 Bn:tli3:Crj'»204 ef'L!i3!-JSR* ir»ip K33 ]NC*64LLt:AH.4:C«F'«120-t«Ia4r:CKP»lS9 B?La4 • :JS(teltv*l: m<m L5A444 • CKPo 119: 6Sto)«:l.SA«200; 57A464 : ola OSRitl*,.; JMP«:»rt JM oeroll CLC: L5A4TS: A5C»8: STM7J: L0A471: ADCofl: STA4 73 )sSS7X44(f :CPJ(1i4Fr; 6EOtru.CLC.LW*70.-AJ<:»43D:STA47S: L &At?l:ADC«l:S7A476-iJiY,'C: . LSAt 470). Y-S7ACX. Y- 1 SY; CPY 
•B JSC*:.ITU )70(.Nt»0 b LfY»0 c l.0A<472J.Y STA(470>,Y 1SY «Yoa 
twtc .•S8CLC • LCA472 AN»6: STA472: L0A473: KX*J «A473 CLC. L DAI'S AOC<8:J7A170 LSA471:A£C»0;I7A471; IKXCRWJt.PWt 3»0C.SX44r:C9X>4fr:a£OTYU:UiYr8 d LWQ*.Y:STA(»7S),Y : tflr:CPY»8:BSW: TYO 4O0«TS 410.dolor LDXO40: .A LDYoliM. .B :EV: BNER: DEX: asTA. STS k.y LDYolf F: (.[)A»481: JMfifff'4 4».F!R£ tSC4S4F:L0Y494F: C?Y»4: BIQ01:LDA49SC,Y:CW»0 e!HD:LDY»0. .C L&A«*.Y;STA46F29,Y IhT. C1>Y»16. BSE C: LDY 49 4F; i_DA»429; STA49 Y: L0A« 4<F: STA4S53, Y: LOA»0: STA49S6 ,Y:STA49S9.Y 432U>Aif3:STA495C.Y:LDA»7:LC'X*iot )M02S6:Ll>YoooX D1V2 S<:JSS4TFF1 413STS: .01 LDA»6."f; STA194F; ,D H7S 4S0.ofiro STY45G3 LOA1930.Y:STA44D:L0A49S3,Y:STA44E: LOYrJ. TYA. . E STA ( 44 D >. Y: I SY: CPYo 1«: &SE £ 4!E.JAS5 60:CS?494r BNEf12 LDXo4B«:JSIkay:CPYolfT:BSE F12 LOT49SO. L0A4959. Y: TAX: :r«: CPX« 15. 8I0F12: TXA: STA49S 9 ,Y: SEC: L5A*40:S&e» W0-STA44B-L0A44E: SK»1: STAHt 470.Fli JIOT13: .F12 L0Y496O.LSA«l:STA4S£C.Y,LI>A4956. :iOt.CPX»2;:B£0F14'TXA STA49S6.Y LOA49S0.Y STA44D • LDA4953,Y: SEC: LCA441.. SBCoS. STA44C: LCA44E. SBC»3. STAME 450. Fl 3 LJYO0: FI5 LSA«\, t STA 144t> i ,Y- 1SY: CFY»16; BN EF15:L5Y*960:L[!A44fi:STA4910.Y LJA44E STA4SS3.Y RTS: Fl 4 L0Y496fl:C?Y»2.EKEol!.LDA»4FF.STA494F: .oil L3A*0:STA4 95C.Y 4WBTS «Y4960: LCA44»; STA495«,Y: LHA44E: STA4953.Y: RTS S00.flro2 LUA»7 tDXOM* (K0216:LCY»M* DSV216;Jt84FF F1: LDAoe: STA476: L5A»473:STA479: LDAO0; STA47A: 1: S7A4 70: .bulpr LOYoe. X LDA»r*,Y: STA<*;e> ,Y: JNY CPY016: 8«K :»TS 
S10 .CF :RE2 L5YO0:TYA: .L S 7 A ( 4 7 8 ) . Y : ISY :CPY»16 ;R !EL-1 

NC47A: LPA47A 13: BECTF: CLC: L0A478: A0CO8: STA479: LDA47 
9 :ABC»0 :STA47» :J -?L .u lp f : .X LPA«3:STA47B:BTS 

20Musl = Sie>:Datl = 13 
30MODE4:PSINTTAB(10,3): Instructions <Y/N) ?" 
40A»=GET$:IF AS<> Y" AND A$<> "N" THEN40 
501F AS-"Y!' THEN PROCinstructions 
60HSS=-00200 
70VDU23.128,255,68,68.68,66,68,68.255.23,X29.17.17, 

34.34,68.68,136,136,23,130,136,136.66.68.34,34.17.17 
80ENVELOPil,1.2.1.0.0,5.0,126.0.0.-126,126,126 
90ENVELOPE2.3.-1.-1,3.0.1.10,126.0.0.-126,126.126 

100ENVELOPE3.1.1.2,-2.1,3.2.126,0.0.-126,126,126 
110ENVELOPES,2,1.-1.1.4,3.1,126,0.0.-126,126.126 
120DATA255.248.255,255,0.0,0,0,255,240,255.239,1.1,3 

.3.255.240,255,255.0,0.8,8,255,240.255.255,0,0,0,0 
130MODE5:FORT=0TO4:T?&CA=0:NEXT:PROCsetup:COLOUR3:PR 

INTTAB(3.27); "Space To Start";TAB(3.29);"Space To Star 
t":T%=0 

140CALLIX:PROCkey 
150FORlives5£=3 TO 1 STEP-1 
160IF lives54<>3 THEN PROCsetup 
170OOLOUR130:COLOUR0:PRINTTABC9.0);1 Ives*:COLOUR1:PR 

XNTTAB(7,2);HSS; 

180CALLH*:PROCdoad:NEXT 
181COLOUR128 
190VDU26:A*="GAM£ OVER":F0RT*=1TOLENA4:PRINTTAB(4< 

*,17);MID$< AS,T*.1);:SOUNDil1.5.100-1TS»2).2:FORG=0T; 
50:NEXT, 

200FORG=0TO32®0:NEXT 
210AS="":FORT=4TO0 STEP-1:A»=Ai+STR*(T?&CA):NEXT:I: 

VAL(Ai)>VAL CHS$) THEN HS*=A* 
220GOTO130 
230DEFPROCsetup:VDU19,0,2:0:19,2.0:0;17,128.12.23:5 

02 ; 0; 0; 0; 
240FORTH=0TO2:TX? &9 5C=0:NEXT:FORT*=0TO9:RESTORE120 
250FORG*=0TO31: READD: G5t? (&7380+ (TV*32)) =D: NEXT • 
26BVDU28,0,31.19.24.17.130,12,26 
270GCOL0,2:X*=896:FORT*=0TO1279ST£P8;KOVETX,1023:Df 

WTX,X*:G*=RND(4>:IF G*>2 AND X*<928 XSc=XX+4 ELSE IF > 
>996 XX=Xat-4 

280NEXT 
290COLOUR1:PRINTTAB(0,26);STRING$C 20,CHRS128);TAB(£ 

26):STRING*(20.CHRS128);TAB(0,30);STRINGS(20,CHRS128 ] 
300VDU30.23:8202;0:0;0;:ENDPROC 
310DEFPROCdead 

100 YOUR COMPUTER, JANUARY 19.86 



S2S.track LMl£S«:C»>lCM:giCp(:CLC:LC>AtC»:A 
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C M : m e t e S I '.OXAC J J : CWC. 2 a s t a CORa 1: S7AACS3. L O » 0 : S T * KSS: .R C I C : A £ C » I 2 9 : 7 A V : L D ) £ » I J : J»«l hot IMlCM IK 
* C S * ; L M t « C 1 6 C F X » 2 : B K I S : I O T » l : S T A i C J 4 . S T A * C « : . S 

CLC : A K a 129: TAY l L [>X*29 pr. LEA*;?-„*SRtFrt£: LDAa3.JSRIf FEE:i;»i):: JSSlIT U : LOM1 e. v'SRMTEE: 7XA: JSEtFFfX: TYA: JKTATftt SW.K RTS WO.trprl LDY»0:.0 iOAtrt.V:STAt»eej,Y: IW:CPV*ltf: » 
EO:RTS 170. ur SEC: LBAtM: SBCa Me STAM5 LOAM I: MCal: KAMI . LDYrtt L0A( t4D> ,Y: :: ; PECAiA: v'Slrub: SEC: LBA MBSBC»t»0:STA48C.L3A4Jl:S8C»2:S7Aiai.JTOltrpn .and 0 75 

. torn CLC: L S A t f t t : A E C » M B : S 7 A M S: L O A M 1: ADC» 1: S T A * 
4 E - L D Y a e : L D A < M D > . Y : C W * H « : R X E » n i : I l i : « A J S R r u b : C L C L 
C A I S 2 A M a i M S T A l M L D A A B l : A I > C » 2 . S T A i 8 1 : J K P t r p r l : »i!<J 

ftTS 
5 M rufc LOYaO: . 0 L 5 A T « . Y : S T A < 4 » e i . Y IKY C S > Y * l « : » H E O :ftTS 
t e e 74 L 0 A » M e : S T A 4 S I : L W U > » 7 7 : S T A M 2 : . T S « S : . p l a n a l 

I K C i - i S : L C A 1 9 V C W a * BSET3 : ! . £ * « « S7AASS L 3 Y « 2 
, T 1 S T A I l $ S ) . Y . I N Y C 7 Y » 1 « . & S E T l . L O A l W : a 5 > » l » T : B t 0 T 4 : C 
IX . L 5 A 1 9 1 : C T A M l : U > A l » 2 : A 5 C » » : STA142 LDA193 

6 1 « . £ I Y » 0 . S T Y 4 S 4 A . 7 2 L O A p l V Y . S T A l M l ) . Y I K Y : C P Y « I < : 
BMT2:!.CAAM:CW«13».B(i:TJ:3!?»17t:BPl,T3:eLe:UlAM6 At) 
^ • W J . $ T A M D : L C A k 9 7 : A T C # l : S T A M E : LDYaO: 7 Y A : . T S S T A f i i i 
) . Y : S T A ( M O ) . Y : : S Y : C P Y » 3 2 : e x t r s LOAISO: C K T » J 7 1 : e t o r 7 

iteac: : ACCa 1C . S t A l i t . 1 I A 1 3 7 : ADCaO : STA W 7 : C W : 
U > M 9 6 . A D C a i 2 0 S T A M S L 5 * * e 7 ; l , D e . l : S T A M E : ! J > Y » ® ' .76 LD 
A k p » . Y : S T A ! « « I . Y : : S Y : C P Y » 3 2 : g . v t * 6 : . 7 7 6 L C A t p V Y . STA : 6 
« > . Y : : I K Y : C P Y a 6 4 : B K E 7 T t : L D A a l : S T A 4 9 4 A 
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a i : . T T 7 R T S : . T 7 L 5 A a « U : S T A W J ; ^ J A a l « ; S T A l » 7 
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6 W . n i r » M p I * e v A S : L 0 A * A S : C J > » 3 : E N E U : . L & Y a 3 : 5 T Y 4 A S : 

U2 S.DAP240: S T A ( I A 1 > . Y : I K Y : C ? Y « 16: BHEG2. LDA1AC: CH>a 2 0 0 : 
B P l . U 3 : S E C : L C A l A i : S & C » 9 : S T A « A l . L D A * A 2 SHCaO S 7 A 4 A 2 : L D Y a 
a : !34 I , 0 A a a * . Y : S 7 A < 4 A l > . Y : *SY 

M 0 C P Y * l « : B m U 4 . 3 ) L5A1AS Et t i v j l C t O t n e BJ>L 
u ! : L0A494C E O R * l : STA4JUC. B K t u l : C L C L 5 A I A 3 - A E C a M S ; S T A 4 
4 D : L D A l A 4 . A D C a : S 7 A M E : L 5 Y a « ; T Y A : , u 2 J T A H A J K Y S T A t M 
D ) . Y : I K Y : C P Y * ) i : & M E . j 2 : L 6 A l A i ' C W a l T S : B E O u 3 : LDA1AJ SBCaO STA IA J: C.3AU4: S K a « : STA&A4 : C L C : L 
M l * ) : ADC*l2a; S T A H D : LCA1A4. A K » 1 . S T A W t : t , t i A » : . S T A k M B 
: U > Y » C : U4 L 3 A I > « * . Y : S T A ( I A } ) . Y - : ! i Y : C P Y » 3 2 W S i i 4 uu4 •„ 
D A b a \ . Y . S T A i M O ) .Y IWY: C P Y » « : 

6 6 M X A I A 4 ^ a l S E : B S E u i a » I A 3 ( 3 t f » i M W t u : ' J S B B C » B 
2: .«! !TS 

C?3 .u) . STA4A 3: LCAafcSf: ̂ TAIA4: B7S 

; ae .K I7M, J 5 B » l « ; C t C : ! . 0 A M « : A S C # M S : STAM3: U>A497:At> 
Ca l :STAME .LCY«a vV l L S A ( * « ) .Y: E C « i M I » .Y: AK5MX. Y. ST 
A ( i l « ) . Y : L D A ( M D ) . Y ECSHl .Y ) . Y: STA< M 6 ) . Y: IKY: 
C P Y a j ; IMtv/.-l « r 

: n - JSSdal ay 
723tDY»a STYJ54A J.SA»24«- vV3 S T A ( U 1 > . Y : lMY:CJ>Ya2«' 

M v V ! : LCACMO: L t A » » 7 J : STA4«2: JSStfalay.CLC: L0A4 
t t : ACCaMO: ST AMD: LCAUT: ADOa s: STAME: LBYM 

7.UTYA: S T A I W O , Y . S T A ( M 0 ) ,Y ; :SY:CKY»32: 8SE»V2: 
LEAaAce .STA tM .LSAaU f ' . TA i »7 a C A a i d l S T A f W STA 

'4J J S B » « r « : L D A » 7 : l . 0 X a , * x BODISt iLOYaei* 0 IV2St 
.JKPiffr; 

7S3.KITAS JSStXXXLC: LOAIA) : ADCaMC STAM5:L5A4A4:A& 
Ca l . STAME L6Y»<I. .wHI 1 ^ A ( * A 3 ) - Y : E C « ( M » ) . Y K I W . V ST 
A (AA3 ) .Y i .CA(M0>,Y IOIOX.Y^ OfiACVA! 1 .Y S T A : M P ) , Y ;MY: 
CPYa j i :6SEvHI .JS( i4H»v 

7 M J S M « l « r : JSEto L ar 
V7C(,5Ya<l:STY*)l6:LDAa2<S. v « 3 STA fAA l l .Y: ISY CTY»i«-

SNZ» «J : L tA»47e STAtAl : : 5TAAA2: JSRdal tr: CLC: LEtAt 
AJ.ADCaMiJ:STAMCl ^ A t A 4 ACCa 1:STAME LDYW 

A <M2 STA (AA3 ) . Y ; STA (MS> . Y :Sl:C?Ya32:&SEvW;r 
iTAVAi :.5Aa7iJU S T A W i 

7 M Mwti W A » 1: STA lOAat ra : STAAB:: L S A a M ) : STAAB2: 
W « I LCiYaa Xzl lt>Abo*.Y S T A ( l B : i . Y . : s V C « » i e : » s l 0 1 « l.ars 
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3205OUND0,1.5.10:FORJ*=0TO9:VDU19,2,1:0;:FOSK*=0TO20 
0:NEXT;VDU19,2,0;0;:FORK\=0TO200;NEXT, 

340ENDPROC 
350DEFPROCinstructions:CLS 
36ePRINTTAB(15,0); Locomotion" 
370PRINTTABC14,1);STRINGS(12,CHRS128); 
380PRINT''" In this gaae you are in charge of a r 

urtavay stees locosotive in which the brakes have fai 
led and there is no hope of stopping.However there are 
still aoresetbacks to your journey." 
39BPRINT" From the air you ore constantly being att 

acked by aeroplanes and airships while back on the 
rails some one has unleashed a TRAIN SEEKING C-5!" 
400PRINT"Luckly your t r a m has an early warning rad 

ar system displayed on the bottom of the screen.it sho 
ws you what is ahead onthe tracks or in the air.You mi 
ght thinkthot such a train would bo defenceless" 

410PRINT"not on your nelly,it's fitted with a har 
poon gun at the front to deal with the C-5 and radio 
active smoke to cope with the planes.To fire the har 
poon simply press the space bar the ssioke, hovev 
er takes getting used to." 

420PRINT" Firstly you can have upto three pie 
ces of smoke in the air at one time but secondly,and 
more importantly,the longer you hold the fire button 
down thehigher the smoke goes,flying to the leftof th 

e screen once released." 
430PRINTTABC1,30);"PLEASE PRESS THE SPACE BAR TO CON 

TINUE" 
440REPEAT:UNTILINKEY-99 
4 50CLS:PRINTTAB(15,0);"Locomo tion" 
460PRINTTAB(14.1):STRINGS(12.CHRS128); 
470PRINT''"The keys to use in this game are :-" 
480PRINT'''"A <-> UP space <-> FIRE" 
490PRINT' "2 <-> DOWN return <-> SWOK.E" 
S00PRINTTAB<1,30);"PLEASE PRESS THE SPACE BAR TO CON 

TINUE":FORG=0TO300:NEXT:REPEAT:UNTILINKEY-99:CLS:ENDPR 
oc 

510DATA52,64.52.72.52.92,52.100,52.112.52,120,52 
520DATA36.84.132.28,124,56.104.52.100,36.84.24.52.11 

2,92.104,84 
S30DEFPROCkey:PRINTTABt 5.24);"Locomotion" 
540REPEAT:UNTILINKEY-99 
550ENDPROC 
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WITHOUT OUR IEARN 
BASIC'YOUR COMPUTER 

IS ONLY PLAYING GAMES... 
LOGIC 3's COMPLETE TEACHING PACKS 
FOR TODAYS MOST POPULAR MICROS 

Based on the teaching methods developed by Professor Andrew Colin of 
Strathclyde University, Logic 3 is ttie most comprehensive guide lo Basic 
programming currently available. 

Logic 3 is designed for people wtio want to keep abreast ol me 
computer age, lor people who realise that understanding computers is a 
key to future success at work, af school and as a parent. 
If you are thinking of buying, expecting o present, or already have an 
Acom Electron, BBC, Sinclair spectrum 48K, Dragon 32/64 or Amstrad 
CPC 464/664 you need Logic 3 l e a m Basic' loo. 
Each Logic 3 pack contains a 190 page work-book, 2 cassette tapes 
containing 20 programs plus a flow-chart stencil. 

OTY COMPUTER PRICE TOTAL 

SINCLAIR SPECTRUM 48K 14.95 

ACORN ELECTRON 14.95 

BBC 14.95 

AMSTRAD CPC 464/664 17.95 

DRAGON 32/64 14.95 

CHEQUES/P.O. PAYABLE TO: LOGIC 3 LTD. TOTAL 

NAME:. 

ADDRESS:. 

TEL NO:, 

LOGIC 3 
THE KEY 
TO THE 

WORLD OF 
TOMORROW 

• PLEASE TICK BOX IF MORE INFORMATION IS REQUIRED 

Logic 3 Ltd, 
165 Garth Rood, Morden, Suney SM4 4LH, UK. Telephone: 01-330 0101, 

Telex: 28704 MMH VANG, Facsimile: 01-337 5532 

ABCDE 

Agents/distributors required outside UK. Export 
enquiries welcome. 

THE 
A N I M A T O R 

A n a n i m a t i o n p a c k a g e fo r t h e A m s t r a d 4 6 4 / 6 6 4 / 6 1 2 8 

INSTANT ANIMATION 

You only need to draw fwo "key frame" pictures lo see them 
transformed inlo a smooth flicker-free animation sequence. In 
other words, a cartoon. Add more key frames lo make a more 
elaborate cartoon. The program does the work for you by 
generating the frames in between. 

The Animator uses a highly efficient screen compaction 
technique. Wilh over 30K for storing your animation (64K on 
the 6128), even quite detailed cartoons can run over hundreds 
of frames. 

Animation sequences of over 750 frames are possible — 
double that on the 6128. Projected al 12 frames per second, 
this means a cartoon lasting more than a minufe. You can 
speed up the action to a rate of 25 frames per second; or 
replay it backwards; or freeze frame it. 

• Choice of number of key frames 
• Joystick or k e y b o a r d control 
• Rubberbanding 
• Colour fac i l i ty 
• Standard or st ippled colour f i l l 
• Edit f rames 
• Copy f rames 
• R o t a t e f rames 
• Polygon d r a w 
• Save and Load f rames 
• Choice of Modes 1 and 2 
• V a r i a b l e speed of a n i m a t i o n 
• Demo m o d e 
• On-screen m e m o r y counter 

See us on Stand 74 ot the Amstrad User Show on 
January 11th and 12th. 

The A n i m a t o r costs £ 8 . 9 5 on t a p e , £ 1 3 . 9 5 on disc, 
p & p inc luded . 

Send c h e q u e / p o s t a l o r d e r to : 

W O O L f 
G R A P H I Cf 

8 Stemdale Road 
London W14 0HS 

01-603 4064 
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FIRST BYTES 
[BILUFFERS' GUIDE TO MICROS 1 

S t a r t i n g out in 
home 
comput ing? 
F i rst Bytes is 
f o r you. Just 
w r i t e t o Your 
Computer w i t h 
any h a r d w a r e or 
s o f t w a r e 
p r o b l e m s , no 
m a t t e r how 
smal l or s imp le . 

Every jargon has phrases 
which cause non-initiates to 
glaze over. Automobile 
hobbyists used to plunge 
families into catatonia by 
intoning the awful words, 
"Differential Gear". Computer 
addicts have a wider range of 
conversation killers: one 
forms our tasteful topic for 
today. Even those who've 
dabbled in Basic can turn 
pale at the far-off cry, 
"Control Structures!" 

There's a chap in one of 
Moliere's plays who is 

/ (afas P r o v o K z d , 

o f f i c e r . He s a i d 

GOTO/ 

delighted to find he's been 
talking prose all his life 
without knowing it. Similarly 
with Basic: if you've used an 
If-Then statement or a For-
Next loop, then without 
knowing it you've been 
talking control structures. 
They're just methods of 
executing program 
statements in a controlled — 
conditional or repetitive — 
way. 

Often Basic users have to 
lash together their own 
control structures, using the 
dreaded Goto statement. 
Saying Goto will cause 
upmarket programmers not 
to glaze over but to show 
snobbish disdain by hitting 
you in the mouth. For 
example, you may not know 
how many times your 
program needs to go around 
a loop. If it's supposed to 
count the full stops in 
Robinson Crusoe — 
somebody once did this — 
you want a loop structure 
with a conditional exit, tike 
this: 
10 GOSUB 1000 : REM find 

nex t full S top 
20 STOPS = STOPS + 1 
30 IF NOT ENDOFTEXT THEN 

GOTO 10 
Subroutine 1000 contains 

the hard bits, and sets 
Endoftext as true when it at 
last reads the words "The 
End". 

Basic is cruelly short of 
control structures; high-class 
languages usually offer three 
extra-powerful ones, called 
While, Repeat and Case. 

The Crusoe example above 
is a home-made Repeat-Until 

loop. In Pascal it would look 
like this: 
Repeat 

FindNextStop; 
Stops: = Stops + 1 

until EndOfText; 
Pascal lets you write a 

Procedure called 
FindNextStop, which does 
the same as our old 
subroutine at line 1000. In 
this form the program 
chunk's much easier to 
understand — and the bug 
becomes visible. Suppose 
we've got a duff copy of 
Crusoe without any full 
stops? The routine still says 
there's one: anything inside a 
Repeat-Until is always 
executed at least once. 
Really we should be using a 
While loop. In Microsoft 
Basic it looks like this: 
10 GOSUB 1000 
20 WHILE NOT ENDOF TEXT 
30 STOPS = STOPS + 1 
40 GOSUB 1000 
50 WEND 

Here Wend is to While as 
Next is to For. The extra 
Gosub at line 10 checks the 
input before the loop: if "The 
End" is reached without 
finding any full stops, the 
While-Wend loop statements 
are never executed. 

This is the point of 
powerful control structures 
and — pause for another 
turn-off phrase — "structured 
programming". It's not that 
they're upmarket and 
favoured by the Royal Family: 
just that the programs are 
easier to read and debug. 
Most of us stitl have to toil 
along with Basic, but one 
day . , . 

[DJLSPLAY HANDLING J 
The aspect of 
microcomputing in which 
machine-code routines are of 
greatest use is probably 
display handling, i.e. drawing, 
moving and animating 
graphics. 

There exists in the Sinclair 
operating system several 
routines to facilitate this 
process, and the easiest way 
to manipulate the display 
from machine code is to use 
them. The Scroll routine, for 
example, wilt allow you to 
scroll not only the entire 
screen upwards, but any 
number of lines on it. You 
just have to know how to 
access this potential. 

This feature of the Scroll 
routine allows you to 
effectively set up two 
separate " windows" in the 
display. The assembly 
language routine to scroll the 
lower five lines of the screen 
only is as follows: 
LD B,5 
CALL OEOO 
RET (calls up Rom routine for 
Scroll) 

To write out the entire 
routine — see pg 43, The 
Complete Spectrum Rom 
Disassembly, Dr I. Logan — 
would take time, patience and 
computer memory. 

The computer must now be 
told to carry out these 

instructions. Each command 
in machine code corresponds 
to a number between 0 and 
255. It is these numbers 
which the computer 
"understands" and can 
operate upon. The program 
must, therefore, be translated 
from "mnemonics" — above 
— to this code — below. 
Taking our previous example 
this code would be: 
6 
5 
205 
0 
14 
201 

(continued on next page) 
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FIRST BYTES 
fDjlSPLA Y HANDLING 1 

(continued from previous page) 

...where 6 corresponds to LD 
B, etc. Substituting the 5 for 
another number changes the 
no. of lines to be scrolled. 

To persuade the computer 
to look at these codes from 
Basic, they must first be 
programmed into an area of 
memory. A program to do 
this is shown below. 
10 CLEAR 30000 
20 DATA 6, 5, 205, 0, 14, 201 
30 FOR X=0 TO 5 
40 READ Y 
50 POKE 30000 + X, Y 
60 NEXT X 

The aptly named command, 

Poke puts the number in Y 
into the memory location 
specified where it remains. 
Note that Clear 30000 reduces 
the amount of memory 
available to the Basic user, 
but the program caters for 
16K as well as 48K. If you do 
not wish to use up so much 
memory, and have 48K, 30000 
may be replaced by 60000. 

When you enter the 
program and run it, nothing 
will happen. But the machine 
code is now in memory. To 
use it, you need to give the 
machine code equivalent of 
Run; in this case it is USR 
30000. Typing 
RANDOMISE USR 30000 will • 

now scroll up the bottom five 
lines of the screen — you 
will, of course, see nothing if 
you have written nothing 
there to scroll. You can now 
incorporate the routine in 
your own program, if you wish 
to use a split screen for, say, 
graphics in the top part and 
text in the bottom. 

This series of articles, over 
the next few months, sets out 
to give you routines such as 
this one, which you can 
include as part of you own 
Basic program to enhance it's 
speed or extend it's function 
— without knowing anything 
about assembly language. 
James Higgo 

(PIROLOG 7 
If you are familiar with 
programming in Basic, you 
will know what a bind it is to 
write database-type 
programs: programs that 
store sets of data, and allow 
users to update the data, and 
retrieve it in various ways. 
Basic's named variables and 
arrays are primitive tools, and 
its handling of disc and 
cassette files is poor in many 
versions. 

There are many alternative 
languages which make this 
type of job simpler. Most of 
the list-processing school of 
languages — Lisp, full Logos 
and SO on — concentrate on 
fitting the data into flexible 
structures, some of which let 
you describe specific 
relationships between the 
data items. Prolog, however, 
goes one step further. It 
concentrates on different 
ways of retrieving data. 

In a session working with 
Prolog, you don't write a 
program: you set up, enhance 
or interrogate a database. 
The Prolog interpreter does 
most of the hard work of 

setting up a structure into 
which you can fit your data, 
it also provides you with 
search commands. You never 
need to write a search 
routine at all! 

Let's take a very simple 
example. This is a Prolog 
statement that could be 
taken to describe the eating 
patterns of cows: 

food (cows, grass) 
This one describes the 
appetite of pigs: 

food (pigs, swill) 
and this of one particular 
animal: 

f o o d (Napo leon , sw i l l ) 
Store these in the computer, 
and then you can ask, in 
simple one-line phrases, 
questions like: 

what do cows eat? 
which animals eat grass? 
do pigs eat swill? 

These are the Prolog 
statements (they vary slightly 
from dialect to dialect) which 
do that: 

?— food (cows, X) 
?— food (Y, grass) 
?— food (pigs, swill) 

Type these in, and the 
computer will answer: 

X - grass 
Y = cows 
Yes 

It's as easy as that. Prolog 
can go further, though. You 
can also include in your 
database rules like: 

if an animal eats grass, 
then it is a herbivore 

if an animal eats swill, 
then it is a pig and the 
interpreter will then'be able 
to answer questions like: 

is a c o w a he rb i vo re? 
is N a p o l e o n a p ig? 

This ability to answer 
questions that have only 
indirect answers in the 
database makes Prolog an 
ideal language for writing 
artificial intelligence 
programs. Many expert 
systems have been written in 
Prolog. And the Japanese 
have chosen it for their Fifth 
Generation Project. 

There are some drawbacks 
Prolog has a fixed method of 
searching its database, and ii 
is essential to understand it 
and to structure the database 
carefully. Otherwise, the 
computer may come up with 
some wrong answers. It's 
also important to remember 
that the computer doesn't in 
any way understand the data 
that is fed in. 

Its answers are not 
necessarily right: they are 
only logical deductions from 
the data, right or wrong, that 
is available. 

Finally , in Prolog a "no" 
answer doesn't mean "That's 
wrong": only "That isn't 
provable from the 
database". 

Big expert systems need 
big computers, of course: but 
mini Prolog interpreters are 
available for most home 
computers, and they can be 
put to real uses. As well as 
providing an easy way of 
setting up "intell igent" 
databases, they give the 
programmer a very rigorous 
training in thinking logically. 
That's one reason why Prolog 
is a great educational 
language. 
Susan Curran. 
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Competition results 
(MJLJD CHALLENGE 
For the MUD competition in 
our September issue, we asked 
you to design a game which 
could be run using the MUD 
system. In particular it had to 
exploit the interactive nature of 
the system. Another problem 
with running a game on MUD 
is that it must be playable with 
only a small number of players 
or with many participating, and 
people must be able to come 
and go more or less at will. 

Ideas ranged from the mystic 
past to the distant future. A 
common theme was interactive 
Elite. Dungeons and Dragons-
type themes kept coming up, 
including one from Peter 
Luckham who suggested that, 
like the board-game, players 

should attempt to become 
skilled in one area, i.e., develop 
a certain number of spells, so 
that co-operation between these 
different types would be 
necessary. 

The other runner-up was Per 
Landberger from Sweden who 
wanted to base his game on the 
suitably Scandanavian theme of 
the Vikings being generally un-
pleasant all over Europe. 
Players would take part in the 
raids and gather plunder and 
acquire status within their 
village. 

The winner, however, found 
inspiration in the recent space 
opera V. Stephen Jetley's 
scenario involved players join-
ing resistance bands and going 

on various assignments. This 
would seem to suit the system 
well. The type of raid generated 
would depend on the number of 
players logged on, and people 
could enter the party at will. 
Obviously more experienced 

players would know the system 
better and therefore the other 
players would look to them for 
guidance. 

So Stephen Jetley will go 
forwarcd as YC's champion to 
the great MUD challenge. 

•• * . . ' ' • {& • ff 
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IPHILIPS MONITOR 
This competition attracted one 
of our largest ever entries, well 
over a 1000 of them. This is 
probably because just about 
anyone who's got a computer 
would like a monitor, but few 
can justify the cost to them-
selves, parents or spouses. 
Indeed, domestic bliss was one 
of the commonest reasons put 
foward for wanting one. It 
seems that many computer users 
have to fit in Elite or Doom-
dark's Revenge between Wogan 

and Dallas, inevitably leading to 
ructions. 

I'm afraid that we're a heart-
less crowd here, you'll just have 
to sort out your own domestic 
problems. Another common 
theme was people wanted a set 
that couldn't pick up Terry 
Wogan. Laudable though this 
aim is, I 'm sure the indefatig-
able Mr Wogan will find a way 
to get himself on to monitors as 
well. After all, he has mono-
polised every other form of 

electrical equipment, and there 
is even talk that you can get him 
on some microwaves. 

Some complained that while 
their computer was state of the 
art, their TV was a little over the 
hill. The best of these was Kevin 
Lowe, who claimed John Logie 
Baird wanted his set back. 
Foremost in the slogan market 
was Mr JW Smith from Shet-
land who claimed that "Philips 
packs pixel power". 

And so we come to the 
winners. Runner ups were 
Andrew Callister from Douglas, 
Isle of Man. A Philips monitor 

to him meant no more trouble 
with the Fuzz — presumably he 
won't get done for license 
evasion again. Another runner 
up was R Laskey from St 
Albans. He claimed that 
"dedication was so hard to find 
nowadays." However, winner 
by a clear pixel from all the 
thousands of entries was Mark 
Bentall from Sheppey, Kent: 
I asked my computer, a BBC B, 
What make of monitor it would 
most like to see. 
With a clunck and a whirl and 
a giggle of glee. 
It just be a Philips CM -8533. 

(TjoUR DE FRANCE 
October's Tour de France 
competition asked you to 
redesign the circuit for 
Activision's bicycle racing game. 
20 copies of the game together 
with a Tour sweatshirt were on 
offer for the runners up; and for 
the winner we threw in a 
Commodore 64 to play the game 
on. 

Most entries wanted to make 
the course longer and tougher — 

as if the present circuit wasn't 
gruelling enough already. They 
also thought to change the 
venue. Thus we had Tours of 
Australia, Europe, Sweden, 
Atlantis, Saturn's Rings, and, 
from a Yugoslavian reader, a 
nicely illustrated Tour of 
America. Other suggestions 
included a race round the coast 
of France on hydro bikes, and a 
circuit based on Birmingham's 

Spaghetti Junction twisted into 
the shape of a Mobius band. 

First prize goes to Neil Marsh, 
25 Oxford Road, Orrell, Wigan, 
Gr. Manchester. As his extract 
from the Bike-Rider's Guide to 
the Galaxy points out, the most 
demanding circuit in the universe 
is located in the Rof mountains 
on the planet Orhim. Due to a 
freak rift in the fabric of space, 
the entire circuit is uphill. 

Copies of the game and 
sweatshirts to the following: E. 
Cook, Cwmbran; O. Sjostrand, 

Sweden; A. Alldrick, Coventry; 
M. Shillaker, Corsham; S. 
Whitehouse, Halesowen; R. 
Sheppard, Chingford; R. 
Stesevic, Yugoslavia; M. 
Mobarak, Milton Keynes; T. 
Chapman, Ashwell; H. Sandhar, 
Wolverhampton; L. Porsklev, 
Sweden; R. Fleuty, Eastbourne; 
M. Roberts, Burgess Hill; M. 
Whiley, Knutsford; S. McRae, 
Inverurie; M. Woods; M. 
Lockwood, Huddersfield; J. 
Williams, Stoke; P. Holland, 
Wirral; A. Ennis, Heme Hill. 

(S UMMER OF GAMES II 
£100 of sportswear plus a copy 
of Summer Games II, was the 
prize in October's comptition 
based on US Gold's hit game. 
We asked you to come up with 
a new event for the game. S. 
Jardine, 108 Barrowby Road, 
Grantham, Lines., wins the prze 
for a Trapeze event: points would 

be awarded for smooth landings, 
artistic interpretation, number of 
somersaults, and so on, while 
timing would be absolutely 
crucial. Among the other entries, 
fishing and C5 racing were 
suggested, but were rejected on 
the grounds that they would be 
too slow. 

30 copies of the game go to 
the following runners up: J. 
Green, Radlett; A. Ennis, Heme 
Hill; J. Williams, Stoke-on-Trent; 
C. Fyre, Codnor; J. Tunstall, 
Hartlepool; A. Shaw, Nailsea; P. 
Croxall, Far by; C. Broad, 
Oldham; W. Sonner, Folkestone; 
R. Stewart, Tinsley; F. Turra, 
Bologna; K. Young, Coventry; P. 
Cheesbrough, Keswick; M. 
Hatton, Morpeth; S. Ahmad, 

Crawley; J. Morris, Poole; P. 
Williams, Rushton; S. Whitfield, 
Beverley; p. Barker, Battersea; D. 
Constable, Upmister; J. King, 
Belgium; A. Charles, South 
Anston; C. Macaskill, Alloa; A. 
Brett, Broadmeadows; D. 
Johnson, Stockport; T. Wells, 
Stourbridge; S. Davies, Wyrtley; 
J. Norris, Beckenham; J. 
Sal far lie, Mitcham; P. Sandell, 
Sweden. 
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THE USER-FRIENDLY 
MAGAZINE FOR 
CAMERA PEOPLE 

EVERYWHERE 

News, pictures, advice, weekly camera 
tests and regular big prize competitions... 

they're all in Amateur Photographer- and 
it's the leading market place for cameras 

and photographic equipment 

Amateur 
A t your newsagent every Tuesday 65p 
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IT MAKES 
SOUND LIKE 
HARD WORK 

Whether you want to play along to it, do demo's 
and record with it, sing along and dance to it or 
just enjoy programming it — The Syntron 
Digidrum — Get It! 
The Syntron Digidrum comes complete with a 
hardware user port connector, audio out, 
trigger out, easy to follow user's guide, 
software with the first eight digital 
samples including Crash Cymbal, 
Snare Drum, Bass Drum, Floor Tom 
Hi Tom, Med Tom, Open Hi Hat, 
Closed Hi Hat and programming 
functions. The software 
contains a complete set of 
demonstration patterns 
and songs — All this for 
just £65.00 Inc VAT. 

There is 
already a 

new sound sample 
set in preparation which 
will contain over 40 new 

samples including Syn Drums, 
Latin percussion, Hand Claps and 

many more for only £16.50! AH purchasers 
of the Syntron Digidrum will receive details 
of the new sound samples as they become 

availableiplus a FREE subscription to the SYNDROMIC 
USERBASE which includes a membership card and a FREE 

quarterly newspaper on computer music and computer 
musicians written by leading music and computer journalists. 

Please fill out and return the coupon below. 

THE BBIG BBBLACK BEAT BBBOX 
S Y N T R O N D I G I D R U M 
The Syntron Digidrum is an exciting 
professional digital drumcomputer 
des igned to operate w i th the 
Commodore 64. 

Using 'live' digital sound samples 
which are encoded onto software the 
user has a programmable drum 
machine with a sound quality many 
times the price. 

Easy visual grid programming, hear 
the sounds you enter, 51 patterns 
available in memory plus 10 songs 
linking 100 patterns together are 
possible with full copy, insert and 
delete functions. 

x g — 
I would like further information 
on the Syntron Digidrum 

I would like to order my Syntron 
Digidrum(s) 

NAME 
ADDRESS 

Syntron Digidrum — Disk version @ £65.00 Inc. VAT 
— Cassette version @ £65.00 Inc. VAT ..v 

Please add £2.50 for packaging/postage/insurance. 
I enclose a cheque/postal order — made payable to SYNDROMIC MUSIC — to the value 
of £ 
All orders should be sent to SYNDROMIC MUSIC, 35A Grove Avenue. London, N10 2AS 

S Y N D R O M I C M U S I C G U A R A N T E E 
Not to Bank your monies until the Goods are ready for Dispatch. 

Please allow 21 days for delivery digi ever hear such a sound? 

MAIL ORDER 
PROTECTION SCHEME 

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

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

Computer summarising the situation not 
earlier than 28 days from the day you sent 
your order and not later than two months 
from that day. 

Piease do not wait until the last moment to inform 
us. When you write, we wil l tell you how to make 
your claims and what evidence of payment is 
required. 
We guarantee to meet claims from readers made 
in accordance w i th the above procedure as soon 
as possible after the Advertiser has been declared 
bankrupt or insolvent. 
This guarantee covers oniy advance payment sent 
in direct response to an advertisement in this 
magazine not, for example, payment made in 
response to catalogues etc., received as a result 
of answering such advertisements. Classified 
advertisements are excluded. 

C & F ASSOCIATES 
BBC RRP Our 

price 
E N T H A R 7 ( 8 0 T R ) 1 6 . 9 5 1 4 . 9 5 
B A N J A X ( 8 0 T R . I 1 1 . 9 5 1 0 . 9 5 
BLUE R I B B O N G A M E S 

D ISK 1 ( 4 0 T R ) 9 . 9 5 7 . 5 0 
D ISK 2 ( 4 0 T R I 9 . 9 5 7 . 5 0 

B A N J A X 9 . 9 5 8 . 2 5 
W O R M IN P A R A D I S E 9 . 9 5 7 . 2 5 
C O M B A T L Y N X 8 . 9 5 6 . 7 5 
B O F F I N 9 . 9 5 7 . 2 5 
G H O U L S 7 . 9 5 2 . 5 0 
RUBBLE T R O U B L E 7 . 9 5 2 . 5 0 
K N I G H T LOSE 9 . 9 5 7 . 2 5 
B U M B L E BEE 7 . 9 5 2 . 5 0 
FELIX & T H E F R U I T 

M O N S T E R S 7 . 5 0 2 . 5 0 
S A B R E W U L F 9 . 9 5 7 . 2 5 
R E D M O O N 6 . 9 5 5 . S 0 
C A S T L E Q U E S T 1 2 . 9 5 8 . 9 5 
S W O O P . . . . . . . . 7 , 9 5 1 . 9 5 
FEL IX & T H E E V I L W E E V I L S ' f i ' 9 5 2 5 0 
A T I C A T A C 7 . 9 5 5 . 9 5 
A L I E N - 8 9 . 9 5 7 . 2 5 
KILLER G O R I L L A 7 . 9 5 2 . 5 0 

E L E C T R O N 
RICK H A N S O N 9 . 9 5 8 . 2 S 
B O F F I N 9 . 9 5 7 . 2 5 
N I G H T M A R E M A Z E 2 . 5 0 2 . 2 5 
C A S T L E A S S A U L T 2 . 5 0 2 . 2 5 
C O M B A T L Y N X 8 . 9 5 6 . 7 5 

SPECTRUM 
T H E A R T I S T 1 2 . 9 5 9 . 9 5 
W A N T E D : M O N T Y M O L E 6 . 9 5 5 . 2 5 
M O N T Y IS I N N O C E N T 6 . 9 5 5 . 2 5 
RED A R R O W S 8 . 9 5 5 . 7 5 
H A R R I E R A T T A C K 5 . 9 5 4 . 5 0 
S T A R Q U A K E 7 . 9 5 5 . 9 5 
M A R S P O R T 9 . 9 5 6 . 9 0 
F A I R L I G H T 9 . 9 5 7 . 2 5 
DUN OARACH 9.95 7 .25 
A L I E N . 8 9 . 9 5 7 . 2 5 
A 8 U S I M 8 E L 7 . 9 5 5 . 9 5 
N O D E S OF Y E S O D 9 . 9 5 6 . 2 5 

SPECTRUM RRP Our 
Price 

A V I E W T O A KILL 1 0 . 9 9 7 . 2 5 
W I Z A R D S LAIR 6 . 9 9 5 . 5 0 
C O M B A T L Y N X 8 . 9 5 6 . 7 5 
T H A T ' S T H E SP IR IT 7 . 9 S S . 2 0 
A T I C A T A C 5 . 5 0 4 . 5 0 
UNDERWUKLDE 9 9 5 7 . 2 5 
M O N T Y O N T H E R U N 7 . 9 5 5 . 9 5 
W O R M IN P A R A D I S E 9 . 9 5 7 . 2 S 
N I G H T S H A D E 9 . 9 5 7 . 2 5 
K N I G H T LORE 9 . 9 5 7 . 2 5 
R O C C O 7 . 9 5 5 . 9 5 
R E D M O O N 6 . 9 5 6 . 5 0 
A Q U A P L A N E 6 . 9 5 1 . 9 5 
S A M S T O A T S A F E B R E A K E R . 6 . 9 5 5 . 2 5 

AMSTRAO 
A L I E N S 9 . 9 5 7 . 2 5 
C O M B A T L Y N X 8 . 9 5 5 . 9 5 
R E D A R R O W S ( A M D I S C ) . . 1 2 . 9 5 7 . 5 0 
R E D A R R O W S 8 . 9 5 5 . 7 5 
W I Z A R D S LAIR 8 . 9 5 6 . 7 5 
P R O J E C T F U T U R E 8 . 9 5 6 . 9 5 
REO M O O N $ . 9 5 5 . 5 0 
D U N D A R A C H 9 . 9 5 7 . 2 5 
B R I A N B L O O D A X E 8 . 9 5 5 . 9 5 
K N I G H T LORE 9 . 9 5 7 . 2 5 
R O C C O 8 . 9 5 6 . 2 5 
T A S W O R D 4 6 4 ( C A S S ) 1 9 . 9 5 1 6 . 9 5 
T A S W O R O 4 6 4 / 6 6 4 (D) 2 4 . 9 5 1 9 . 9 5 
T A S W O R D 6 1 2 8 (D) 2 4 . 9 5 1 9 . 9 5 

COMMODRE 64 
I M H O T E P 9 . 9 5 6 . 2 5 
N O D E S O F Y E S O D 9 . 9 6 6 . 2 5 
REO M O O N 6 . 9 5 5 . 5 0 
REO A R R O W S 8 . 9 5 5 . 7 5 
W A N T E D : M O N T Y M O L E 7 . 9 5 5 . 2 5 
B L A C K W Y C H E 9 . 9 5 6 . 2 5 
W I Z A R D S LAIR 8 . 9 5 6 . 2 5 
H A R R I E R A T T A C K 5 . 9 5 4 . S O 
E N T O M B E D 7 . 9 5 6 . 2 5 
T H I N G O N A S P R I N G 7 . 9 5 5 . 9 5 
C O M B A T L Y N X 8 9 5 6 . 7 5 
W I Z A R D R Y 9 . 9 5 7 . 2 5 

P L E A S E N O T E : BBC D I S C S O F T W A R E G U A R A N T E E D F O R A C O R N D F S O N L Y 
A L L PR ICES I N C L U D E V A T & P & P 

(overseas o rders odd £ 1 . 0 0 per i l e m ] 
C h e q u e s p a y a b l e to : 

C & F ASSOCIATES 
and send to: 

c & F A S S O C I A T E S ( P C W ) , P 0 B O X 2, B I D E F O R D E X 3 9 3 R E 
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RESPONSE FRAME 
JOINTER PROBLEMS 7 

Do you have a 
prob lem re la ted 
t o your micro? 
Our t e a m wi l l 
do the i r bes t t o 
help. Please 
include only one 
quest ion per 
l e t t e r and m a r k 
i t " R e s p o n s e 
F r a m e " . 
A l te rna t ive ly , 
perhaps you 
have an idea 
you have an 
idea you'd l ike 
t o pass on t o 
o thers . W h y not 
w r i t e t o us w i t h 
your top t ips? 

• I am developing a drawing 
program for the Amstrad. How 
can I move a pointer around the 
screen without overwriting the 
background? Also, could you tell 
me how to incorporate pull-down 
menus. 
Simon Modi, 
Prestel Mailbox. 

Although it is not well 
explained in the manual, the 
Amstrad has four different 
"ink modes" which 
determine how a pixel or a 
line interacts with colours 
already on the screen. Ink 
mode 1, XOR, the exclusive 

OR option provides a simple 
solution to your problem. In 
this mode, drawing a line or 
printing a character twice 
has the effect of restoring 
the original picture. 

You can set the XOR mode 
by including a fourth 
parameter at the end of a 
plotting command such as 
Plot or Draw; or by Printing 
control character 23. The 
following program illustrates 
the technique. Lines 10 to 30 
create a background, Line 80 
simply causes a delay. 
10 FOR N = 1 TO 1000 
20 PRINT "M"; 

30 NEXT 
40 PRINT CHR$(23) + CHR$(1) 
50 TAG 
60 MOVE 50,100 
70 PRINT "TEST"; 
80 FOR D = 1 TO 1000:NEXT 
90 MOVE 50,100 
100 PRINT "TEST"; 

If you want to include pull-
down menus, I am afraid you 
will have to learn machine 
code. You'd need first to 
store part of the screen, print 
the menu, and then reprint 
the original screen data. 
Doing this from Basic would 
be too slow. 
Jim Taylor. 

IMULATING A PAUSE J 
• I have been delving into the 
depths of machine-code for a while 
now and have met with a problem. 
How do I simulate the pause 
function but only allow one key to 
continue the operations? For 
example: If one was to save chunks 
of code headerless one after the 
other, how would I go about 
making the system wait for, say/ 
Capshift to be pressed, thus 
continuing with the save? 
Mark Plumett, 
Thetford, 
Norfolk. 

The principle of pausing in 
machine code is fairly similar 
to Basic. Consider the 
following: 
10 LET l$ = INKEYS 

20 IF !S = " " THEN GOTO 100 
30 GO TO 10 
40 STOP 
100 REM continue with program 

The way to do this in 
machine code is to read the 
keyboard and keep doing so 
in a continuous loop until 
such time that the key 
depressed is the one 
required. So if you want to 
save two blocks of 
headerless code with a pause 
0 equivalent in between, use 
the following: 
LD HL, START OF SAVE 
LD DE, LENGTH OF CODE 
LD A, 255 {LENGTH OF LEADER) 
SCF 
CALL 04C2 (SAVE BYTES) 
LD A, CODE OF KEY 

LOOP IN A, (254) 
RRA 
JR C, LOOP 
LD, HL, START OF SAVE 
LD DE, LENGTH 
LD A, 255 (LEADER) 
SCF 
CALL 04C2 (SIB) 
RET. 

This routine works on all 
of the outside keys. Here are 
their values. 
1 — 247 
0 — 239 
Q - 251 
P — 223 
A — 253 
ENTER — 191 
CAPS — 254 
BREAKSPACE - 127 
Craig Rawston 

IWHICH COMPILER? ] 
• in the June issue of Your 
Computer you answered a letter 
about a compiler for the Spectrum. 

TOP TIPS 
This short piece of machine code — 179 bytes — 
which will list the current variables in memory. It 
works on any Spectrum. Type in the program below 
and run it. If there are no errors it will then save the 
machine code it creates to tape. 

The routine is leaded by LOAD "" CODE but first 
reserve memory with CLEAR 59999. To call LVAR from 
Basic enter. RANDOMISE USR 60000. 
Non-printabie characters are handled by + CHRS n 
+, where n is a character from 0 to 32. 
Anant Modi 
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You advised Softek's FP-
Compiler, as it is the best you 
know. Please could you give me a 
little more information on this 
compiler, like what sort of speed 
increase it has, how much user 
memory it provides and how much 
it costs. 
S Smith, 
Minster Lovell, 
Oxon. 

Basically the Compiler Pack 
is made up of two separate 
compilers F.P. and l.S. The 
"Floating Point" version 
supposedly speeds up your 
programs by 10 times (about 
right) and the Integer version 
between 200 and 500 times. 
To be realistic the latter is 
more fike 5-10 time average. 

Obviously the more 
complicated the program is 

the slower the compiled code 
will be. Both programs fit 
fairly high up in the memory 
so a large chunk is available 
to the user. 

Although most operations 
are catered for I would 
disagree with Tim Hartnell 
and say that 'Blast' from 
Oxford Computer Systems 
Ltd is far superior, but then 
for £24.95 it should be. FP 
will set you back around 
£19.95 and is available in the 
shops whereas Blast is only 
available by post. The less 
extensive but faster Softek 
Computer, I.S., costs £9.95. 

Oxford Computer Systems 
Ltd - 0993 812700; The Edge 
— 01-240 1422/7877. 
Craig Rawston. 
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SYNTHESISER 
•Dav/'tf Walker • Amstrad 
• Knighton, Powys 

After typing in the listing 
and successfully running 
it several inputs will have 
to be made before you can 
make the program play 
music. 

P r o g r a m s f o r S o f t w a r e File should be fa i r ly 
c o m p a c t a n d s e n t on a c a s s e t t e . P lease include 

c lear ins t ruc t ions and say w h a t c o m p u t e r i t ' s 
f o r . W e pay b e t w e e n £ 6 and £ 3 6 f o r p r o g r a m s 

publ ished. They m u s t be double -checked and 
s u b m i t t e d t o Your Computer exc lus ive ly . 

You will input the 
octave number. The attack 
rate — how fast the sound 
reaches its peak volume. 

The lower the number the 
faster this happens. The 
decay rate — how fast the 
sound drops to its 

constant volume. 
The release rate — how 

fast when you have 
released the key the 
sound decays away. The 
tone effect. You can 
experiment with all the 
preset sounds in lines 
600-700 and alter them if 
you wish. After these 
inputs your keyboard will 
be live. 

Synthesiser. 

1 REM D a v i d Walker 1985 
2 REM S y n t h e s i s e r 
10 GOSUB 370 
20 EVERY 4 , 3 GOSUB 250 
30 EVERY 4 , 2 GOSUB 290 
40 EVERY 4 , 1 GOSUB 330 
50 FOR x — 1 TO 13 
60 I F INKEY(k%(x ) )=0 AND x < > c l AND x<>c2 A 
ND x<>c3 THEN GOSUB 90 
70 NEXT x 
80 GOTO 50 
90 I F c l = 0 THEN GOSUB 100 ELSE I F c2=0 THE 
N GOSUB 150 ELSE I F c3=0 THEN GOSUB 200 EL 
SE RETURN 
100 I F x<>0 AND x=c2 OR x=c3 THEN RETURN 
110 SOUND 1 2 9 , p % ( x ) , 0 , 0 , 1 , t o n e 
120 SOUND 129,pSS(x) , 1 0 0 0 0 , 1 2 , 0 , t one 
130 c l - x 
140 RETURN 
150 I F x<>0 AND x —c1 OR x=c3 THEN RETURN 
160 SOUND 1 3 0 , p % ( x ) , 0 , 0 , 1 . t o n e 
170 SOUND 1 3 0 , p % ( x ) , 1 0 0 0 0 , 1 2 , 0 , t o n e 
180 c2-x 
190 RETURN 
200 I F x<>0 AND x —c1 OR x=c2 THEN RETURN 
210 SOUND 132,pSs(x) , 0 , 0 , 1 , t one 
220 SOUND 132,pSg(x) , 1 0 0 0 0 , 1 2 , 0 , t o n e 
230 c3=x 
240 RETURN 
250 I F c l = 0 OR INKEY(k%(c1 ) )=0 THEN RETURN 
260 SOUND 1 2 9 , p S s ( c l ) , 0 , 1 2 » 2 , t o n e 
270 c l = 0 
280 RETURN 
290 I F c2=0 OR INKEY(k%(c2) )=0 THEN RETURN 
300 SOUND 1 3 0 , p % ( c 2 ) , 0 , 1 2 , 2 , t o n e 
310 c2=0 
320 RETURN 
330 I F c3=0 OR INKEY(k%(c 3 ) ) = 0 THEN RETURN 
340 SOUND 1 3 2 , p % ( c 3 ) , 0 , 1 2 , 2 . t o n e 
350 c3=0 
360 RETURN 
370 DEFINT a - z 
380 DIM p%(13 ) , k%(13 ) 
390 FOR x—1 TO 13 
400 READ k%(x) 
410 NEXT 
420 MODE 1 
430 INPUT"oc tave ( 1 - 5 ) " ; o 
440 I F o = l THEN RESTORE 770 
450 I F o=2 THEN RESTORE 780 
460 I F o=3 THEN RESTORE 790 
470 I F o=4 THEN RESTORE 800 
480 I F o=5 THEN RESTORE 810 
490 FOR x—1 TO 13 

500 READ p%(x) 
510 NEXT 
520 MODE 1 
530 I N P U T " a t t a c k r a t e < 0 - 5 ) " ; a t t a c k 
540 INPUT"decay r a t e ( 0 - 5 ) " ; d e c a y 
550 I N P U T " r e l e a s e r a t e < l - 1 0 ) " ; r e l 
560 ENV 1 , 5 , 3 . a t t a c k . 2 . - 1 , d e c a y 
570 ENV 2 , 1 2 , - 1 , r e l 
580 MODE 1 
590 INPUT"Which t o n e e f f e c t ( 1 - 1 5 ) " ; t o n e 
600 ENT - 1 , 3 , 1 , 1 , 3 , - 1 , 1 
610 ENT - 2 , 3 , 2 , 1 , 3 , - 2 , 1 
620 ENT - 3 , 6 , 1 . 1 . 5 , - 1 , 1 
630 ENT - 4 , 6 , 2 , 1 , 6 , - 2 , 1 
640 ENT - 5 , 5 , 1 , 1 , 1 0 , - 1 , 1 . 5 , 1 , 1 
650 ENT - 6 , 2 , 1 , 1 , 4 , - 1 . 1 , 2 , 1 , 1 
660 ENT - 7 , 2 , 2 , 1 , 4 , - 2 , 1 , 2 , 1 , 1 
670 ENT - 8 , 2 . 1 , 2 , 4 , - 1 , 2 . 2 , 1 , 2 
680 ENT - 9 , 5 , 1 , 1 , 2 , - 1 , 1 , 5 . 1 , 1 , 8 , - 1 , 1 
690 ENT - 1 0 , 3 , 5 , 1 , 3 , - 1 0 , 1 , 3 . 5 , 1 
700 ENT - 1 1 , 1 , 1 , 1 
710 ENT - 1 2 , 1 , - 1 , 1 
720 ENT - 1 3 , 2 0 , 1 , 1 , 1 0 , - 2 , 1 
730 ENT - 1 4 , 5 , 1 0 , 1 , 1 0 , - 5 , 1 
740 ENT - 1 5 , 5 , 1 , 1 , 6 , - 1 , 1 
750 RETURN 
760 DATA 7 1 , 6 0 , 6 3 , 6 1 , 6 2 , 5 5 , 5 2 , 5 4 , 4 4 , 4 6 , 4 5 , 
38 .39 
770 DATA 9 5 6 . 9 0 2 , 8 5 1 , 8 0 4 . 7 5 8 , 7 1 6 , 6 7 6 , 6 3 8 . 6 
0 2 . 5 6 8 , 5 3 6 , 5 0 6 , 4 7 8 
780 DATA 4 7 8 , 4 5 1 , 4 2 6 , 4 0 2 , 3 7 9 , 3 5 8 , 3 3 8 , 3 1 9 , 3 
0 1 , 2 8 4 , 2 6 8 , 2 5 3 , 2 3 9 
790 DATA 2 3 9 , 2 2 5 , 2 1 3 , 2 0 1 , 1 9 0 , 1 7 9 . 1 6 9 , 1 5 9 , 1 
5 0 , 1 4 2 , 1 3 4 , 1 2 7 , 1 1 9 
800 DATA 1 1 9 , 1 1 3 , 1 0 6 , 1 0 0 , 9 5 , 8 9 , 8 4 , 8 0 , 7 5 , 7 1 
, 6 7 , 6 3 , 6 0 
810 DATA 6 0 , 5 6 , 5 3 , 5 0 , 4 7 , 4 5 , 4 2 , 4 0 , 3 8 , 3 6 , 3 4 , 
3 2 , 3 0 

PILE-UP 
• David Judge • BBC 
0Surbiton, Surrey 
This is a strategy game for 
the BBC model B — with 
OS 1.2 — for two players. It 
is played on a 10 by 10 
board. Each player takes it 
in turn to place a counter 
of his or her colour onto a 
square on the board. 

To place a counter on 
the board, you simply move 
the cursor — a cross on 
the board — to the desired1 

square, using the cursor 
keys, and press the space 
bar. You may also use 
joysticks. 

When there are more 
than five counters "piled 
up" onto a single square, 
that square explodes, and 
throws counters into the 
surrounding squares. If 
there are any of the 
opponent's counters in 
these squares, then they 
are wiped out. 

The object of the game 

(continued on next page) 
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(continued from previous page) 

is to take over the entire 
board with your own 
coloured counters. 

The strategy of the game 
is more complex than it at 
first appears. For instance, 
one strategy is to build up 
a chain of squares each 
containing five counters, 
until you consider that it is 
the right time to set off 
the chain. Another strategy 

Listing 1. 

is to explode squares as 
soon as possible, in order 
to take over a lot of the 
board quickly. 

The game is in two 
parts. The first part gives 
the game instructions, 
while the second part is 
the game itself. Type in 
listing 1 and save it onto 
the start of a cassette. 
SAVE "PILE" <RETURN> 
Then enter listing 2 and 
save that after listing 1 on 
the same cassette. 

SAVE "PILE2" <RETURN> 
Then rewind the cassette 
and run the game by 
typing: 
CHAIN "" <RETURN> 

The game as written will 
run on disc-based 
machines without the 
need for a downloader, as 
there is sufficient memory 
for the program to run 
with Page set to &1900. 

The program has not 
been tested on an 
Electron. However, if all 

references to Mode 7 are 
removed, the program 
should run. 

Listing 1 can, in fact, be 
left out altogether. 

If anybody would like to 
play the game without 
having to type it all in, a 
cassette of the program is 
available for £3.00 from me. 
Please send a cheque or 
postal order for £3.00 to: 
David Judge, 39 Warren 
Drive North, Tolworth, 
Surbiton, Surrey. 

10MODE 7 
20PROCintro 
30CLS 
40PRINT 
50FOR J=1 T O 2 
60PRINTTAB(12);CHR* <131);CHR$(131);CHR$ <157); CHR$ <1 

32); CHR$ (141); "Pile up ";CHRS(156) 
70NEXTJ 
80PRINT' *»' 
90CHAIN "PILE2" 

100DEFPROCintro 
110CLS 
120PRINT 
130FOR J=1 T O 2 
140PRINTTAB(12);CHR$(131);CHRS(1311;CHR«(157);CHR4<1 

32);CHR*(141);"Pile up ";CHR$(156) 
150NEXTJ 
160PRINT 
170PRINT" This is the game ofPile up" 
180PRINT'"The game is for two players. Each player"; 
190PRINT"takes it in turn to place one of their" 
200PRINT"counters on the 10 * 10 board. 
210PRINT"When their are more then 5 counters on " 
220PRINT"a space, this space explodes and throws" 
230PRINT"counters into the surrounding squares." 
240PRINT"These squares will then take on the same"; 
250PRINT"colour as the exploding square." 
260PRINT"One player is blue, the other is red." 
270PRINT"The object of the game is to convert the"; 
280PRINT"whole board to your own colour." 
290PRINT"There is an option for either joysticks" 
300PRINT"or keyboard play. If the keyboard option"; 
310PRINT"is selected, then use the cursor keys to"; 
320PRINT"move and the space bar to pick a square." 
330PRINT" HIT ANY KEY TO CONTINUE "; 
340A$=GET$ 
350CLS 
360PRINT 

370PRINT"The rules:-"' 
380PRINT"1) You can only place a counter in an" 
390PRINT" empty square, or one already " 
400PRINT" occupied by one of your counters." 
410PRINT"2) With the joystick option, it is " 
420PRINT" necessary to have one joystick for" 
430PRINT" each player."' 
440PRINT'There are 3 options for the length of" 
450PRINT"each game, either short, medium or long."' 
460PRINT" HIT ANY KEY TO CONTINUE "; 
470A«=GET$ 
480ENDPROC 

Listing 2. 

1REM LISTING 2 
10ON ERROR MODE 3:REPORT:PRINTERS:END 
20DIM BC11.11) 
30VDU23.240.255,255,255,255,255.255,255,255 
40FOR J=1 TO 11 
50FOR K=1 TO 11 
60B(J,K)=0 
70NEXT K 
80NEXT J 
90PROCstart 

100TIME=0 
110MODE2 

120VDU 23:8202:0:0:0 

130t2ovs-0 
140PROCscreen 
150PRINTTABC15.1):"HOVES" 
160PRINT TAB<15,6);"TIKE" 
170FOR JX=1 TO 10 
180FOR JY=1 TO 10 
190IF B(JX.JY)<>0 THEN PROCsquare 
200JJEXT JY 
210NEXT JX 
220REPEAT 
230PRINTTABC 15.3):STRSCmovs); 
240PROCtime 
250PROCplay1 
260PROCcheck 
270PROCplay2 
280PROCcheck 
290movs=movs+1 
300PROCboar d 
310UNTIL FALSE 
320 
330DEFPROCsereen 
340CLG 
350VDU29,0;112; 
360VDU19,1,7;0;0;0; 
370VDU19,2.1;0;0;0; 
380VDU19,3,4;0;0; 0; 
390GCOL 0.1 
400FOR J=0 TO 800 STEP 80 
410MOVE J.0:DRAW J,800 
420NEXT J 
430FOR J=0 TO 800 STEP 80 
440HOVE 0.J:DRAW 800,J 
450NEXT J 

460ENDPROC 
470 
480DEFPROCplayl 
490PROCdisp(l) 
500flagl=l 
510IF key THEN PROCkeys ELSE PROCioyl 
520B(JX,JY)=B(JX,JY)+1 
530PROCsquare 
540ENDPROC 
550 
560DEFPROCplay2 
570PROCdisp(2) 
580flagl=-l 
590IF key THEN PROCkeys ELSE PROCjoy2 
600B<JX,JY)=B(JX.JY)-1 
610PROCsqusre 
620ENOPROC 
630 
640DEFPROCJoyl 
650JX=1:JY=1 
660REPEAT 
670PROCtime 
680PROCcross 
690A1=ADVAL(1) 
700A2=ADVAL C 2) 
710A3=ADVAL(3) 
720A4=ADVAL(4) 
730F0=ADVAL(0) AND 3 
740IF F0=1 THEN PROCcross:GOTO 820 
750IF C(A1> 30000 AND A K 3 5 0 0 0 ) AND (A2>30000 AND A2< 

35000)) THEN 690 
760IF CA1<1000 AND JX=10) OR (Al>60000 AND JX=1) OR 

<A2>60000 AND JY=10) OR (A2<1000 AND JY=1) THEN 690 
770PROCeross 
780IF A K 1 0 0 0 JX-JX+i 
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File 
790IF A1>60000 JX=JX-1 
8001F A2<1000 JY=JY-1 
810IF A2>60000 JY=JY+1 
820UNTIL F0<>0 
830 IF B(JX,JY)<0 THEN 660 
840ENDPROC 
850 
86CDEFPROCkeys 
870JX=1:JY=1:*FX15 
880REPEAT:PROCtine:PROCcross 
890A=GET 
900IF A=32 THEN PROCcross:GOTO 980 
910IF A<136 OR A>139 THEN 890 
920IF <A=136 AND JX=1) OR (A=137 AND JX=10) OR <A=13 

8 AND JY=1) OR (A=139 AND JY=10) THEN 890 
930PROCcross 
940IF A=136 THEN JX=JX-1 
950IF A=137 THEN JX=JX+1 
960IF A=138 THEN JY=JY-1 
970IF A=139 THEN JY=JY+1 
980OSCLIA=32 
990IFB<JX.JY><>0 AND SGNCB<JX.JY))<>flagl THEN 680 

1000ENDPROC 
1010 
1020DEFPROCcross 

1030CX=((JX-1)*80)+40 
1040CY=(<JY-l)*80)+40 
1050GCOL3.1 
1060MOVE CX-20.CY 
1 0 7 0 D R A W C X + 2 0 . C Y 

1080MOVE CX.CY-20 
1090DRAH CX,CY+ 20 
H 0 0 E N D P R O C 
1110 
1120DEFPROC ioy 2 
1130JX=1:JY=1 
1140REPEAT 
1150PROCtime 
1160PROCcross 
1170A1=ADVAL<1> 
1180A2=ADVAL( 2) 
1190A3=ADVAL(3) 
1200A4 =ADVAL(4) 
1210F0=ADVAL<0> AND 3 
1220IF F0=2 THEN PROCcross:GOTO 1300 
1230IF {(A3>30000 AND A3<35000) AND (A4>30000 AND A4< 

35000)) THEN 1170 
1240IF (A3<1000 AND JX=10) OR (A3>60000 AND JX=1) OR 

(A4>60000 AND JY=10) OR <A4<1000 AND JY=1) THEN 1170 
1250PROCcross 
1260IF A3<1000 JX=JX+1 
1270IF A3>60000 JX=JX-1 
1280IF A4<1000 JY=JY-1 
1290IF A4>60000 JY=JY+1 
1300UNTIL F 0 O 0 
1310IF B<JX,JY)>0 THEN 1140 
1320ENDPROC 
1330 

1340DEFPROCbo ar <3 
1350chk=0 
1360FOR J=X TO 10 
1370FOR K=1 TO 10 
1380IF B<J,K)=0 THEN 1400 
1390IF B(J,K)<0 THEN chk=chk-l ELSE chk=chk+l 
1400NEXT K 
1410NEXT J 
1420IF chk=100 OR chk=-100 THEN PROCend 
1430ENDPROC 
1440 
1450DEFPROCcheck 
1460chanae=0 
1470FOR J=1 TO 10 
1480FOR K=1 TO 10 
1490IF B<J.K)>-6 AND B<J.K)<6 THEN 1590 
1500IF B < J , K X = - 6 THEN fla«=-l ELSE flag=l 
1510FORJ1=J-1 TO J+l 
1520FORK1=K-1 TO K+l 
1530IF R N D < 1 X . 8 THEN PROCchange 
1540IF J1=J AND K1=K THEN PROCchanqe 
1550NEXT K1 
1560NEXT J1 
1570change=l 
1580SOUND 0.-15.5.10 
1590NEXT K 
1600NEXT J 

1610IF change-0 THEN ENDPROC 
1620PROCtime 
1630PROCboard 
1640GOTO 1460 
1650ENDPROC 

. 1660 

1670DEFPROCchanq© 
1 6 8 0 I F J K 1 OR K i d OR Jl>10 OR Kl>10 THEN ENDPROC 
1690JX=J1:JY=K1 
1700IF J1=J AND K1=K 3<J,K)=flaq:PROCsqusre:ENDPROC 
I710IF S G K < B < J l . K l > X > f l a g THEN 3(J1.Kl)=flag:PROCsqu 

are:ENDPROC 
1720B(Jl.Kl>=B(Jl.Kl>+£la 9 

1730PROCsquare 
1740ENDPROC 
1750 
1760DEFPROCtime 
1770T1=1NTCTIME/100) 
1780T2=T1 DIV 60 
1790T3=T1 MOD 60 
1800T2S="" 
1810IF T2<10 THEN T2*="0"+RIGHTS(STRS(T2).1) ELSE T2$ 

=RIGHT$(STRS<T2).2) 
1820T3$="" 
1830IF T3<10 THEN T3$="0"+RIGHT$(STR$(T3).1) ELSE T3S 

=RIGHT*(STR»<T3>.2) 
1840T4S-T2S+":"+T3» 
1850?RINTTAB(15,8):T4S 
1860ENDPROC 
1870 
1880DEFPROCend 
1890IF chk=100 THEN COLOUR 2 ELSE COLOUR 3 
1900REPEAT 
1910PRINTTAB(15,12); 
1920IF chk=-100 THEN PRINT"BLUE"; ELSE PRINT'RED ": 
1930FOR K=1 TO 1000:NEXT K 
1940PRINTTAB(15,12);" ": 
1950FOR K=1 TO 1000:NEXT K 
19 60UNTILFALSE 
1970 
1980DEFPROCsquare 
1990VDU5 
2000JX1=(<JX-1)*80>+10 
2010JY1-C(JY-l)*80)+60 
2020MOVE JX1.JY1 
20301F BCJX.JY)>0 THEN GCOL 0.2 ELSE GCOL 0.3 
2040IF B(JX.JY)>=5 THEN GCOL 0,9 
2050IF B(JX,JY)< =-5 THEN GCOL 0.12 
2060PRINTCHRi(240); 
2070GCOL 0.1 
2080MOVE JX1.JY1 
2090PRINTCHR*(ABS(B(JX.JY)>+48): 
2100VDU4 
2110ENDPROC 
2120 
2130DEFPROCstart 
2140CLS:PRINT 
2150PRINT'"Do you want sound (Y/N)": 
2160REPEAT 
2170A$=GET$ 

2180UNTILAS = "Y" OR AS = "N" 
2190IF A$="Y" THEN 2220 
2200*FX210,1 
2210GOTO 2230 
2220*FX210,0 
2 2 3 0 P R I N T " ' 
2240key=FALSE 
2250PRINT 
2260PRI NT "Would you like a 1 Keyboard cjaae" 
2270PRINT" 2 Joystick game' 
2280REPEA?:A*=GET$:UNTILA$="1" OR Ai="2" 
2290IF AS="1" THEN key=TRUE:*FX4.1 
2 3 0 0 P R I N T " ' 
2310PRINT"Would you like a :- 1 long aame" 
2320PRINT" 2 medium game" 
2330PRINT" 3 short came" 
2340REPEAT 
2350AS=GET$ 
2360UNTILA$="1" OR A$i"2" OR Ai="3" 
2370IF A*="1" THEN ENDPROC 
2380IF A$-"2" THEN max=40 ELSE max=80 . 
2390FOR J=1 TO max 
2400X=INT(RND(1)*10)+1 
2410Y=INT(RND(1)«I0)+1 
2420IF B < X . Y X > 0 THEN 2400 
2430val=INT(RND<1)*4)+l 
2440IF RND(1)>.5 THEN val=val*-l 
2450B(X,Y)=val 
2460NEXTJ 
2470ENDPROC 
2480 
2490DEFPROCdisp(p) 
25001F p=l THEN COLOUR 2 ELSE COLOUR 3 
2510PRINTTAB(0.0):"PLAYER ";p;" " 
2520COLOUR 1 
2530ENDPROC 
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LABELS 
•M Payne • Spectrum 
• Milton, Stoke-on-Trent 

This program allows labels 
to be used on the 
Spectrum. It is written in 
such a way that it may be 
used with a line 
renumberer thus adding 

greater versatility to 
program development. By 
using meaningful labels 
you can forget about line 
numbers and settle down 
to writing some readable, 
structured programs. 
Points to note: 

• A label is stored as a 
variable containing the 
value of the line number 
on which it appears. 

• A label is defined by a 
Labels. 

Rem statement followed 
by an asterisk followed by 
the label name. 

• No other text may appear 
with a label — each label 
must have a line of its 
own. 

• This program must 
precede any program using 
labels. 

• Labels must not be longer 
than 20 characters. 
The program is searched 

for label declarations, and 

when found, the label 
name is poked into the Let 
statement on the second 
line. This statement is 
then executed and the 
search continues until the 
end of the program. 
No te - t he Go Sub 
statement, and the For 
z = 0 TO 0 Step 0 
statement are methods of 
avoiding direct jumps 
involving line numbers. 

=PEEK (pointer+1)+256*PEEK pointer: IF 
1 LET pointer=0 
2 LET payney 

pointer<>0 THEN RETURN 
3 LET start=26+PEEK 23635+256*PEEK 23636 

10 LET pointer=start-26 
20 LET nextaddr=pointer 
25 FOR z —0 TO 0 STEP 0 
30 LET pointer=nextaddr 
40 LET nextaddr=pointer+PEEK (pointer+2)+256*PEEK (pointer+3)+4 
50 IF PEEK (pointer+5)OCODE "#" THEN GO TO 100 
55 LET length=PEEK (pointer+2)+256*PEEK (pointer+3)-3 
60 IF length>20 THEN PRINT "label error - line ";PEEK (pointer+1 

)+256*PEEK pointer,stoprun 
62 FOR n=l TO length 
65 POKE start+n-1,PEEK (pointer+5+n) 
70 NEXT n 
75 FOR n=length TO 19 
80 POKE start+n,32 
85 NEXT n 
90 GO SUB 1+PEEK (start-25)+256*PEEK (start-26) 

100 IF pointer<PEEK 23627+256*PEEK 23628 THEN NEXT z 
110 REM 
120 REM 
130 REM Payney 1984 
140 REM 
150 REM 

1000 REM next line is a label 
1005 REM *examplel 
1010 PRINT "examplel=";examplel 
1020 REM *error: REM label must apper on its own line 

SQUIGGLE 
Robert Bain • Spectrum 

• Dorset 

Squiggle is about 8K long, 
the game has no machine 
code. When first run, it 
may look simple but in 
reality it is fairly complex 
and many hours of fun can 
be obtained from it. 

The idea of Squiggle is 
to complete a continuous 
line from the top left-hand 
corner of the board to the 
bottom right-hand corner, 
or to force your opponent 
off the edge of the board. 

All the player is required 
to do is input the letter of 
the piece he/she wishes to 
place at the end of the 
line and the computer will 
do the rest. 

As the first piece is 
placed to the right of the 
start square placing piece 
Y will automatically lose 
the player the game. 

A running score is kept 
of how many games each 
player has won and if 
different players want to 
play the names can be 
changed and the scores 
reset. 

Squiggle. 

YOUR MOUE . -
ROBERT 

MOUES i*13D 
F f i R = 

5IkIII EG LE 
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7 0 I F I N K E Y 5 = 
8 0 P R I N T S O ; A 

" L £ 
3 5 L E T M U E S « 0 

UIGGLE 5 D - . 

1 0 REM - - - - - S G U I G G L E FOR T H E 
S P E C T R U M i 5 R E C T R U M + * * * * * 

2 0 REM * * * * * S Y R O B E R T E R I N $ 
I S J U N E 1 9 3 5 + 

3© BORDER I --RPEP. i ; I N K 7 : C 
—S P O K E 2 3 6 5 5 3 

4© GO SUE 9 O C 0 GO S U B 5 0 0 0 G 
3 SUB 7 0 0 0 

SO C L S . PRINT RT 9 , 0 ; F L A S H 1 
. = 3 , S T A R T ) ; A T 1 1 , 0 ; " S T A R T S T H I S 
T I M E " 

6 0 P R I N T 8 0 ; I N U E R S E 1 ; I N K 5 ; 
" P R E S S A KEY TZ P L A Y 

4 - 1 2 0 P R I N T S O , F L A S H 1 ; " P R E S S 
{ S P A C E > T O P L H - A G A I N . 
4 1 3 0 I F I N K E Y $ •; > " " T H E N GO T O 4 
1 3 0 
4 1 4 0 P R I N T = 0 ; A T 1 . 0 ; " A R E T H E P L 
R Y E R S T H E SAME 7 . 
4 - 1 5 0 L E T Z S = I N K E Y $ 
4 1 6 0 I F ZS = " Y " T H E N L E T S T A R T = 5 T 
A R T + 1 . I F S T A R T - 2 T H E N L E T S T A R T 
= 1 
4 1 7 0 I F Z S = " Y " T H E N GO T O 5 0 
4 1 3 0 I F Z S = " N " T H E N RUN 

4 1 5 0 
THEN GO T O 7 0 

1 ,0 ; " 
P L A Y E R = S T A R T 
L E T AK = 1 L E T A 

4 1 9 0 GO T O 
5 O 0 O P.EM MO'JE CHECK 

Y = 2 ; L E T X s 1 : L E T Y = 3 L E T X l = l 
L E T Y 1 = 1 F O P R = 1 T O 8 FOR B = 1 
T O 3 : A i A , £ 1 = 0 N E X T B . N E X 

T R. L E T A ' , 1 . 1 = 1 GO S u 5 6 0 0 0 
9 0 P R I N T AT E I S . I N K 5 ; P S P L A 

Y E R ) B E E P . 1 , 1 0 
1 0 0 O U E P 1 : L E ~ I ; = I N K E Y S 
1 1 0 I F Z * < " X " OR ZS " Z " T H E N GO 
T O 1 0 © 
1 2 0 I F Z S = " X " T H E N P R I N T AT X , Y 

. AS 11 ) ; A T X + l . • A S ' 2 ) : L E T A ( A X , 
A Y ) = 1 

1 3 0 I F Z S = " Y " T H E N P R I N T A T X , Y 
; B S ( i ) ; A T X + 1 , V B S ( 2 ) : L E T A ( A X , 
A Y ) = 2 

1 4 0 I F Z S = " Z " T H E N P R I N T A T X , Y 
; C $ < 1 ) ; A T X + 1 , Y ; C S ( 2 ) : L E T A ( A X , 
A Y ) = 3 

1 5 0 OVER 0 . OC T O 5 0 0 0 
1 6 0 I F P L A Y E R 2 t h e n l e t p l a y e r 

1 7 0 P R I N T AT S , 2 3 ; I N U E R S E 1 ; M U 
£ S 
1 3 0 GO T O 9 0 

3 0 0 0 R E M 
3 0 2 0 P R I N T AT A , E . I N K C ; 

5 0 1 0 B E E P . 5 . 3 0 
5 0 2 0 GO TO 4 9 9 0 + A ( A X . A Y ) - 4 0 
5 0 3 0 I F X I < X T H E N L E T X 1 = X ; L E T 
Y 1 = Y : i_ET A X = A X * 

T O 5 1 5 © 
5 0 4 0 I F X I > X T H E N L E T X 1 = X : 
Y 1 = Y : L E T A X = A X - 1 

T O 5 1 5 0 
5 0 5 0 I F Y 1 ( Y T H E N 
Y 1 = Y : L E T A Y s A Y T I 

T O 5 1 5 0 
5 0 6 0 I F Y 1 > Y T H E N L E 
Y i * Y L E T AY = R Y - 1 

T O 5 1 5 0 
5 0 7 0 I F X I <X T H E N 
Y l s Y : L E T A Y = A Y - 1 

T O 5 1 5 0 
5 0 3 0 I F X I >X T ^ l E N L E T X 1 = X . 
Y1 =Y L E T AY =AY +1 

T O 5 1 5 0 
5 0 9 0 I F Y 1 < Y T H E N L E T 
Y l s Y : L E T A X = A X - 1 

T O S 1 5 0 
5 1 0 0 I F Y 1 > Y T H E M L E T X I = X : 
Y 1 = Y : L E T fix = h / + 1 

T O 5 1 5 0 
5 1 1 0 I F X 1 < X T H E N L E T X 1 = X 
Y 1 = Y : L E ~ AY = A Y + 1 

TO 5 1 5 0 
5 1 2 0 I F X i > X T H E N L E T X 1 = X 

I F A = 2 5 5 T H 

I N K 0 ; " 1 " 
I N K C ; " • " 

• 6 . 2 , 7 , 0 , 3 , 0 , 3 . 

3 0 3 0 R E T U R N 
3 0 4 0 R E S T O R E 3 0 6 0 
3 0 4 5 R E A D A : R E A D 5 
EN R E T U R N 
3 0 5 0 P R I N T A T A + l 3 + 3 : 
. P R I N T R T A . 6 + 2 ; 
3 0 5 5 GO T O 3 0 4 5 
3 0 6 0 D A T A 6 , 0 . 6 , 1 
1 , 3 , 2 , 9 , 2 , 1 0 , 0 . 1 0 . 1 , 1 0 , 2 , 7 , 4 , 7 . 5 
, 7 . 6 , S , 4 , 3 , 6 , 9 , 4 ., 9 , 5 , 9 , 6 , 1 0 , 6 , 1 1 
, 6 , 1 2 , 6 , 1 2 , 7 , 7 , 3 , 7 , 1 0 , 3 . 3 , 8 , 1 0 , 9 
,3 9,9.9.1© 
3 0 7 0 D A T A 5 , 1 2 , 7 . 1 2 , 3 , 1 2 , 9 , 1 2 , 7 , 
1 4 7 , 1 5 , 7 , 1 6 , 3 1 4 , 8 . . 1 6 , 9 , 1 4 , 9 , 1 5 
, 9 , 1 6 , 1 0 , 1 6 , 1 1 1 4 , 1 1 , 1 5 , 1 1 , 1 6 , 7 , 
1 8 , 7 , 1 9 , 7 , 2 0 , 3 1 3 , 3 , 2 0 , 9 , 1 3 , 9 , 1 9 
„9 ,20,10,20,11,13,11,19,11,20 
3 0 8 0 D A T A S . 2 2 . 6 , 2 2 , 7 , 2 2 , 8 , 2 2 , 9 , 
2 2 9 , 2 3 , 6 , 2 5 , 6 . 2 6 . 6 . 2 7 , 7 , 2 5 , 3 , 2 5 
,3 ,26 ,8 ,27 ,9 ,25 ,10 ,25 ,10 ,26 ,10 ,2 
7 , 2 5 5 . 2 5 5 
4 0 0 0 REM 
4 0 1 0 C L S 
4 0 2 0 P R I N T A T 0 , 1 0 , P S ( P L A Y E R ) 
4 0 3 0 I F U I N = 1 T H E N P R I N T AT 2 , 0 ; 

I N K 4 ; " L O S E S T H E GAME BY G O I N G 
O F F T H E B O A R D . " 
4 0 4 0 I F U I N = 2 T H E N P R I N T AT 2 , 0 ; 

I N K S ; " U I N S T H E GAME I N " , M U E S ; 
" H O U E S " 
4 0 6 0 I F U I N = 1 T H E N L E T P L A Y E R = P L 
A Y E R + 1 : I F P L A Y E R > 2 T H E N L E T P L f i 
Y E R = 1 
4 0 7 0 L E T S ( P L A Y E R ) = S ( P L A Y E R ) + 1 
4 - 0 3 0 P R I N T A T 3 , 0 ; I N K 3 ; " G A M E S 
UON SO F A R " 

4 O 9 0 P R I N T A T 1 0 . 1 . I N K 5 : P * ( i ) : 
- " ; 5 ( 1 ) ; I N K 6 , A T 1 2 , 1 ; P $ ; 2 ) ; " 
" ; S ( 2 1 
4 1 0 0 P L O T D R f i U 1 2 0 , 0 - D R f i U 

0 , - 2 5 D R A U - 1 2 0 . 0 ; DRAW 0 . 2 5 
P L O T S 3 , 3 6 DRAW 0 . - 2 5 
4 1 1 0 P . -OT C , 3 3 - D R f i U 1 2 0 . 0 

5 1 6 0 
I N = 2 

SO C I O 
D R R U B O R R 

C L S FOP A = 7 T O 1 3 
P L O T A , 3 9 ; D R A U 0 , 1 2 3 

P L 

5 1 9 0 GO 
6 0 0 0 REM 
6 0 1 0 OUER 0 : 
6 S T E P 1 6 

N E X T A 
6 0 2 0 FOR A = 3 9 T O 1 6 3 S T E P 1 6 
OT 7 . A : DRRU 1 2 3 . 0 N E X T A 
6 3 3 0 P L O T 3 , 3 5 : DRAU 1 3 7 , 0 D R A U 

0 . 1 3 7 : DRAU - 1 3 7 , 0 D R A u 0 . - 1 3 7 
6 0 4 0 P R I N T RT 1 , 1 3 ; " X " ; f t ( ( l ) , " 
Y • ' ; B $ ( 1 ) ; •• Z " C 5 ( 1 ) P R I N T A T 
2 , 2 0 ; a s ( 2 ) ; " " ; B $ ( 2 ) ; " " ; C $ ( 
2) 
6 0 5 0 FOR A = 1 5 9 T O 2 3 9 S T E P 4 0 P 
L O T A , 1 5 1 D R A U 1 6 . 0 . DRAU 0 . 1 5 

DRAU - 1 6 . 0 - D R A U 0 , - 1 6 - N E X T A 
5 0 6 0 P R I N T AT 4 , 1 3 ; I N K 5 ; " Y O U R 
MOUE : - " 
6 0 7 0 P R I N T A T 7 , 1 9 , I N K 6 ' M O V E S 

MADE S O " . A T 3 . 2 2 . " F A R = " , M U E 5 
6 1 2 0 P R I N T AT 1 , 1 ; OUER 1 A $ f l ) . 
AT 2 , l ; A S ( 2 ) ; A T I S , 1 5 ; A $ 1 1 ) ; A T 1 
6 , 1 5 ; A S <2> 
6 1 3 0 L E T A = 1 9 L E T B = 4 L E T C = 4 

L E T D = l © GO SUE 3 0 0 
6 1 4 0 P E T U R i 
7 0 0 0 REM 
7 0 1 0 C L S : L E T C = 4 GO SUB 3 0 4 © 
7 3 2 0 P R I N T A7" 1 6 . 3 - I N K 5 ; F L A S H 

I N S t R 

1.; " D o y o u w a n t i n s t r u c t i o n s 7 " : 
7 0 2 5 I F I N K E Y $ = N " " H E N GO T O 7 1 
5 0 
7 0 2 6 I F I N K E Y S = ' Y " " H E N GO T O 7 0 
3 0 
7 0 2 7 GO T O 7 0 2 5 
7 0 3 0 L E T A = 0 L E T 6 = 4 : C L S GO 
:-UB 3 0 0 0 : P R I N T AT 3 , 4 ; I N K 0 : 

L E T X = X + 2 GO 

L E T 
L E T X = X - 2 GO 

E T X 1 = X : L E ~ 
L E T Y = Y + 2 GO 

X 1 = X ; L E T 
L E T Y = Y - 2 GO 

L E T X l a X ; L E T 
L E T Y r Y - 2 . GO 

L E T 
L E T Y a Y + 2 GO 

X 1 = X : L E T 
L E T X = X - 2 GO 

L E T 

L E T X = X + 2 GO 

L E T L E T Y = Y + 2 GO 

7 0 3 5 P R I N T ' ' 
G L E i s q u i t e 
v e t o d o i s 
o u s l i n e f r o » 
c o r n e r o f t h e 
k r i c i h t h a n d 
o u r o p p o n e n t 
7 O 4 0 P R I N T " 
e c e s w h i c h 
a - r e : -
7 O S 0 
(1) ; ' 
2 ) ; " 
7 0 6 0 

•• T h e ; d e a O f S O U I G 
s i M P l e . A L L y o u h i 
c o » p t e t e a c o n t i n u 
t h e t o p l e f t h a n d 
b o a r d t o t h e b o t t o 
c o r n e r , o r f o r c e y 
o f f t h e e d g e . " 
T h e r e a r e t h r e e p s 

m a y b e p l a c e d t h e y 

P R I N T " X " 
Z " ; C S ( 1 ) 

" ; B S ( 2 J ; 
P L O T 1 5 - 2 3 : 

; A s t i ) ; " Y " J B S 
P R I N T " " ; A S ( 

";CS(2) 
DRAU 1 6 , 0 . D R A U 

T H E N GO T O 7 1 0 

L E T 
L E T Y = Y - 2 GO 

L E T 

L E T X = X + 2 GO 

L E T L E T X = X - 2 GO 

Y 1 = Y ; L E T A Y s A Y - 1 
TO 5 1 5 0 

5 1 3 0 I F Y l c Y T H E N L E T X 1 = X : 
Y 1 = Y L E T A X = A X * 1 

T O 5 1 5 0 
5 1 4 0 I F Y 1 > Y T H E N L E T X 1 = X 
Y 1 = Y : L E T A X = A X - 1 

T O 5 1 5 0 
5 1 5 0 I F X < 1 OR X > 1 6 OP Y <: 1 OR Y > 
1 6 T H E N L E T U I N = 1 . 6 E E P 1 , - 2 5 : G 
0 T O 4 0 0 © 

" " I F X = 1 5 AMD Y = 1 5 T H E N L E T U 
GO T O 4 0 0 0 

5 1 7 0 I F A ( A X , A Y ) ( > 0 T H E N GO T O 5 
020 _ 
5 1 3 © L E T MVES = M U £ S + 1 : L E T ' P L A Y E R 
s P L A Y E R + 1 

0 . 1 6 ; D R A U - 1 6 , 0 DRAU 0 , - 1 6 
7 0 7 0 P L O T 6 3 , 2 3 : D R A U 1 6 , 0 : D R A U 

0 , 1 6 . DRAU - 1 6 . 0 : D R A U 0 , - 1 6 
7 0 3 0 P L O T 1 1 1 , 2 3 : DRAU 1 6 , 0 ; DRA 
U 0 , 1 6 : DRAU - 1 6 . 0 : D R A U 0 . - 1 6 
7 0 9 0 P R I N T S O ; F L A S H 1 : I N K 2 ; P 
A P E R 5 ; " P r e s s a n y K e y t o c o n t 
: n u e . 
7 1 0 0 I F I N K E r 5 = " 
0 
7 1 1 0 C L S : PRINT - fij ^.he f i r s t 
p i e c e w i l l be p l a c e d t o t h e 
r i o h t o f t h e s t a r t s q u a r e , p i a c i n 
g P i e c e * Y ' w i l l a u t o m a t i c a l l y 
, o s e t h e anie f o r y o u . " 

7 1 2 0 P R I N T ' " U r e n y o u P l 3 u t h e 
g a m e a l y o u h a v e t o d o : s t e l l 

w r : c h p i e c e y o u w o u 
p l a c e a n d t h e c o r n p u 
t h e r e s t . " 

B O ; F L A S H 1 . I N K 2 ; P 
P r e s s s p a c e t o p l a 

t h e c o m p u t e r 
i d L i t e t o 
t e r w i l l d o 
7 1 3 0 P R I N T 
A P E R 5 ; " 

1-140 
1 4 0 
7 1 5 0 I N P U T 
YER 1 
7 1 6 0 I N P U T 
Y E R 2 

I F I N K E Y $ ' > ' T H E N GO T O 

P L E A S E P L A Y O U R NAME 
";PS(1) 
YOUR NAME P L E A S E P L A 
" , P S 12) 

7 1 7 0 FOR A = 1 T O 2 : I F L E N P S ( A ) > 
1 0 T H E N L E T P * ( A ) = P S ( A / TO 1 0 ) 
7 1 3 0 N E X T A : C L S : R E T U R N 
3 0 0 0 REM H 2 3 E H 5 3 B 
8 0 1 0 D I M A $ ( 2 , 2 ) : D I M B 5 I 2 . 2 ) D 
I M C S ( 2 , 2 ) : D I M fi(3,8) D I M S ( 2 ) 

D I M P $ ( 2 , 1 0 ) 
3 0 2 0 L E T A S 1 1 ) = " _ L " : L E T A S ( 2 ) = " 

L E T B S <2) = " 

L E T C $ 1 2 ) = " 

FOR A s U S R " A " 

N E X T A 
, 1 , 1 , 1 , 2 5 5 , 0 , 1 2 

3 0 3 0 L E T B S ( 1 ) = ' J ." 

3 0 4 0 L E T C S i l ) = " . V 

3 0 5 0 L E T S ( 1 ) = 0 L E T S ( 2 ) = 0 
8 0 7 0 L E T S T A R T = 1 
S 9 9 S R E T U R N 
9 0 0 0 REM i S a G 
9 0 1 0 R E S T O R E 9 C 3 0 

T O USR " L " + 7 
9 0 2 0 READ 6 P O K E A . 6 
9 0 3 0 D A T A 0 , 1 , 1 , 1 
3 , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 , 2 5 4 
9 0 4 © D A T A 2 5 5 . , 1 , 1 , 1 , 1 , 1 , 1 , - 1 , 2 5 4 , 
1 2 3 , 1 2 3 , 1 2 8 , 1 2 3 , 1 2 8 , 1 2 8 , 1 2 3 
9 0 5 0 D R T A 0 , 1 , 1 , 3 , 3 , 6 , 2 3 , 2 4 3 , 0 , 1 
2 3 , 1 2 3 , 0 . 0 , 0 , 0 . 6 
9 0 6 0 D R T f i 2 2 4 , 0 , 0 . 0 . 0 . 1 . 1 , 1 , 3 0 , 5 
6 , 9 6 , 1 9 2 , 1 9 2 , 1 2 3 , 1 2 S , I 2 c 
9 0 7 0 D A T A 0 , 1 , 1 . 0 . 0 , 0 , 0 , 2 2 4 , 0 . 1 2 
3 , 1 2 3 , 1 9 2 . 1 9 2 . 9 6 5 6 . 3 0 
9 0 3 0 D A T A 2 4 3 2 3 , 6 , 3 , 3 , 1 1 , 1 , 6 , 0 
, 0 , 0 , 0 , 1 2 3 , 1 2 3 . 1 2 3 
9 0 9 0 R E T U R N 
9 9 9 7 S T O P 
9 9 9 3 R A N D O M I Z E USR 1 5 3 6 3 
E R A S E " S O U I G G L E " 
9 9 9 9 R A N D O M I Z E USR 1 5 3 6 3 
S A U E " S O U I G G L E " L I N E 1 0 

REM 

REM 

CHARACTER 
DESIGNER 
+RA Mason • CBM-64 
• Alton, Hampshire 

This is a utility program to 
help in the design of a 
new character set. 

It uses all eight sprites, 

an interrupt routine to give 
three character sets on 
the screen at once, several 
short machine-code 
routines, and allows for 
saving and loading of 
character sets. 

There are three choices 
at the start of the 
program, to copy all the 
Commodore characters 

and then customise them, 
to start with a blank set, 
or to retain the set already 
in memory — the memory 
area used for the new 
characters is 12288 — 
16384 or $3000-$4000. 

The section of the 
character set which may 
be re-designed is the 
alpha-numeric area of 

upper/lower case, a total 
of 128 characters. 

As the character is 
designed the 
corresponding character 
on screen is changed. The 
green set is to select the 
symbol to be changed, the 
black set beneath is the 
new set. The program 
requires the use of a 

(continued on next page) 
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joystick in port two. 
Once the new set has 

been saved to tape or disc 
it may be loaded into any 
future program by LOAD 
,,name"rdevice,l. As the new 

Character designer. 

1 Ctrl [CHARACTER-SET DESIGNER BY R. fl.MASON <1963)3 
2 i 
3 : 4 R£H 

set is in the area normally 
used by Basic it must be 
protected by 
POKE52,48:POKES56,58. This 
will reduce the amount of 
memory available to the 
Basic user. To switch the 

Commodore set out and 
the new set in the 
following command is 
necessary: POKE53272.28 
then select upper/lower 
case by CHRS{14) or 
pressing Commodore/Shift 

keys. 
I advise saving the 

program after typing it in 
as the program relies 
heavily on pokes, and just 
one mistake might cause a 
crash if run. • 

[MACHINE CODE ROUTINES! 

5 REM [SY649I32<*C0C0> - INTERRUPT 
3 

i. REM [SYS49272i*C878> - PLOT 
3 

7 REM [SYS4938I<»C0931 - IERO SCT-
DATA 3 
S ft£H [Sv349J94HC0AC> - MOVE COMM 
ODOftC SET 3 
9 REM (SYS49397(«:0FS) - TURN 1NTE 
RRLPPT OFF 3 
:e REM [SYS494J0(*C1161 - INOUT 

3 
11 REM CSYS49431<»C12B> • SAVE 

) 
12 REM CSYS49472(*C148) - LOAD 1 13 i 
14 | 
19 REM [SPRITE AND MACHINE CODE LOA 
DER3 
28 POKE32.4fctP0KE3A.46 
38 PWES32SO,0:POKE33281,8 
40 cosuBtea 
58 PfilNTtPRINT-PLEASE WAIT. . 
60 60SUB378 
70 FORC«OTO7lPOKE12288*0»<33*233>*C 
,0:N£XT 
99 REM £ MAIN PROGRAMJ loc cosuflieoe lie sosusnso « 

GOSiiBUM 
138 ONAGOSUB1308. 1708. 1730,1980 
140 IFKP-1THENKP-0;SOTO138 
ISO IFEN»lT>CNSYS49397sEND 
160 1FRS-1 TKHftS-81 CUR : GOTO 100 
170 GOSUB 12313 

180 GOTO!30 
499 REM tSPRITE DATA3 
500 DATA2S2,0,0,232,0.8,232.0 
301 DATA0,232,0,0.232,0.0,232 
502 DATAO,0,232,0,0,252.0.0 
303 DATAO.0.8,0.0.0,0,0 
504 DATAS,0.0,0,0,0,0,0 
ses OATAc,a,©,o.e,8,0,0 
S&6 DATAO,0.0.0.0,0,0,0 
307 DATA0.0,0,0,0,0.0,0 
509 DATA233,0,0, 136,0,0,60.0 
589 DATA8,24.8.0.0,0,0,0 
310 DATAO,0,0,0,0,0.0,0 
511 DATAO.0.0.0.0,0,0,0 
312 DATA0,0,0,0,0.0.0,0 
5:3 DATAO,0,0,0,0,0,0,0 
514 DATAB.0,0,0,0,0.0.0 
315 DAiAO,0,0,0,0.0.0.0 
516 DATA128,0,0,192,0,0,224.0 
317 DATAO,240,0,0,240,0,8.224 
313 DATAO,0,192,0,0,128,0,0 
319 DATAO,0,0,0,0.0,0,0 
329 DATAO.0.0.0.0,0,0.0 
521 DATAO,0,0,0,0,8,8,0 
322 DATA®,0,0,0,8,0.0.0 
323 DATAO,0.0,0.0,0,0,O 
324 DATA252.0.0.132.0.0,132,0 
323 DATAO,132,0,0.132,0,0,252 
326 DATAO,0.0,0,0,0,0,0 
527 DATAO,0,0,8,0,0,0,0 
52a DATAO,a,0,0,0,0.0,0 
529 DATAO.0.0.0.0.0.0.6 
330 DATAO.0.0,0.8.0,8.8 
531 DATAO.0.0,0,0,0,0,0 
332 DATAO,0,0,0,0,0,0,0 
333 DATAO,0.0.8.0,0.0,0 
334 DATAO,0,23.233,232.46.30,244 
333 DATA46.232,244.46,62,244.46,234 
336 DATA244,!18,232,118,111,233,246 
,!12 
337 DATA13,206.I l l .233.246.96.0.6 
539 DATA96.0,6.0.0,8.0,0 
539 DATA©,O.O,0,0,0,0,24 
540 DATA8,8,0.0.0,0,0,0 
341 DATAB,0,0,0,0,0,0,8 
342 DATAB.8,23,233.232.46.23.244 
343 DATP' .251,116,46.62,244,46,231 
344 DAYA116.110.232,246.111,233,246 .1 12 
343 DATAH2,14. I l l ,233,246,96,0,6 
346 DATA96,0,6,8.8.0.0,0 
347 DATA®.0.0.0.0.8.0.24 
348 DATAO,0.0.0.0.0,8,8 
549 DATAB.0.0.0,0,0,0,0 
530 DATA®,0,23,235,232,46,24,116 
331 DATA46,231,244,46,36,116,46,233 
332 DATA!16,110,248.246,111,233,246 
,112 
333 DATA13,206 .111, 233, 246.96 ,0,6 
334 DATA96,8,6,0,0,0,0,0 
333 DATA0,0.0,0,0,8,0,24 
336 DATAO.0,0,0,0.0,0.0 
557 DATAO.0,8,8,8,0,0,8 
338 DATAO,0,23.233.232,46,24.116 
339 DAYA46.233. 116, 46,62.244, 46,233 
368 0ATA244.110,231.246.111,233,246 
.113 

361 DATA131.206.nl.233.246.111.233 ,246 562 DATA1U.255,246,111.255.246.0.8 363 DATAB.0,0,O,0.8,0.24 
3 6 4 D A T A 2 4 3 3 0 370 rORC-OTOSll:R£AOD:POK£ll776*C,D lT-T»DlNEXT 
573 REAOOlIFDOTTHtNPRINTi PRINT-ERR Off IN DATA (PART 1>":ST0P 
3 9 9 REM [ M A C H I N E CODE D A T A ] 

6 0 0 D A T A 1 6 9 . 1 2 7 . 1 4 1 , 1 3 . 2 2 8 . 1 6 9 , 5 2 , I 
4 1 
6 0 1 D A T A 2 S , 3 . 1 6 9 . 1 9 2 , 1 4 1 . 2 1 . 3 . 1 6 9 
6 8 2 D A T A 1 7 0 , 1 4 1 , 1 8 , 2 0 9 , 1 6 9 , 2 7 , 1 4 1 , 1 
7 
6 0 3 D A T A 2 8 8 . 1 6 9 , 1 2 9 , 1 4 ] , 2 6 , 2 8 8 . 9 6 , 2 ' 
3 4 
604 0 A T A 1 6 9 . 1 . 1 4 1 , 2 5 . 2 0 8 . 1 7 3 . 1 8 . 2 0 8 
6 0 3 D A T A 2 0 1 . 1 7 0 . 2 4 0 . 2 1 . 2 8 1 , 2 1 8 . 2 4 0 , 
30 
6 0 6 D A T A 2 0 1 , 2 5 5 « 2 4 8 » 4 7 . 1 7 3 . 1 3 , 2 2 8 , 4 1 
6 8 7 D A T A 1 , 2 4 0 , 3 . 7 6 , 4 9 , 2 3 4 , 7 6 , I B S 
6 0 8 D A T A 2 3 4 , 1 6 9 , 1 3 . 1 4 1 , 3 2 . 2 0 8 . 1 4 1 , 3 
3 
6 8 9 D A T A 2 B 8 . 1 6 9 , 2 3 , 1 4 1 , 2 4 , 2 8 A , 1 6 V , 2 
1 9 
610 DATA141,18,280,206,223.234.169, 30 
6 1 1 D A T A 1 4 1 , 2 4 , 2 8 8 . 1 6 9 , 2 3 3 , 1 4 1 , 1 8 , 2 00 
6 1 2 D A T A 2 0 8 , 2 1 0 , 2 3 4 , 1 6 9 , 0 , 1 4 1 , 3 2 , 2 0 
8 
6 1 3 D A T A 1 4 1 , 3 3 , 2 8 8 , 1 6 9 . 2 1 , 1 4 1 . 2 4 . 2 8 fl 614 DATA169,178.141,18.206.208.189. 234 
6 1 3 D A T A 3 2 . 2 3 8 , 1 7 4 , 3 2 , 1 3 8 , 1 8 3 . 1 3 8 , 7 
2 
6 1 6 D A T A 3 2 , 2 5 3 , 1 7 4 . 3 2 , 1 3 8 , 1 8 3 . 1 3 S . 7 
2 617 DATA32.247,174,104,168,104,170, 24 
6 1 8 D A T A 3 2 . 2 4 B , 2 3 3 . 9 6 , 2 3 4 , 1 6 9 , 8 , 1 6 8 619 DATA133.231.162.48.134.232.162. 
16 
6 2 8 D A T A 1 4 S , 2 3 1 , 2 0 0 , 2 0 8 . 2 3 1 . 2 3 0 , 2 3 2 
,282 
6 2 1 D A T A 2 B 8 . 2 4 6 . 9 6 . 2 3 4 , 1 2 0 , 1 6 9 , 1 2 7 , 
1 4 1 622 DATA13, 220.173,14,220.41. 234. 14 I 
6 2 3 D A T A 1 4 . 2 2 0 . 1 6 5 , 1 , 4 1 , 2 3 1 , 1 3 3 , 1 
6 2 4 D A T A 1 6 9 . 0 , 1 6 8 . 1 3 3 , 2 5 1 . 1 3 3 , 2 5 3 , 1 
6 2 623 DATA208.134, 232.162,48. 134,234 , 162 
626 DATA16,177,231.143.233.208.288. 249 627 DATAZ38.232,230•234,202,206,242 ,163 
628 DATA1,9,4,133.1,173.14,220 
6 2 9 O O T A 9 , 1 , 1 4 1 , 1 4 , 2 2 8 , 1 6 9 , 1 2 9 , 1 4 I 
6 3 8 D A T A I 3 . 2 2 « . 8 E . 9 6 . 2 3 4 . 1 6 9 . 1 2 7 . 1 4 1 
6 3 1 D A T A I 3 . 2 7 8 , 1 6 9 . 0 , 1 4 1 , 2 6 , 2 0 6 . 3 2 632 DATA21,233,169,129,141,13,220,1 69 
6 3 3 D A T A 8 , 1 4 1 , 3 2 , 2 8 0 , 1 4 1 , 3 3 , 2 0 8 , 1 6 9 
6 3 4 0 A T A 2 1 . 1 4 1 , 2 4 . 2 8 8 . 9 6 . 2 3 4 . 1 6 0 . 0 
6 3 3 D A T A 3 2 , 2 8 7 . 2 5 5 , 2 0 1 . 1 3 . 2 4 0 , 6 , 1 5 3 
636 DATAB,194,200.288.243.152.141,1 
6 
637 DATA194.96.234.32.7S, 193, 169.0 638 DATA133.2S1,169,48.133,232.169, 231 
6 3 9 D A T A 1 6 2 , 8 . 1 6 8 . 6 4 . 3 2 , 2 1 6 , 2 3 5 , 9 6 
6 4 0 D 0 T A 3 2 , 7 3 , 1 9 3 , 1 6 9 , 0 . 1 7 0 , 1 6 8 . 3 1 641 DATA213.233.96.169,1,166,2.160 642 DATA!,32.106,255,173,16.194.162 
6 4 3 D A T A O . 1 6 0 . 1 9 4 , 3 2 . 1 8 9 . 2 3 3 , 9 6 . 0 
6 4 4 D A T A 7 2 3 6 2 650 FORC-0TO33ljREAO0:POK£49l32*C.D 
• T - T » D L N C * T 
6 3 3 A E A D D I I F D O T T H E N » > R I N T > P « J N T - E M i 
OR I N OATA ( P A R T 2 ) - : S T 0 P 
8 9 9 P E N C T I T 1 . E ) 
¥ 8 8 PftINTO«*(147>CW*<3B>"CMARACT£ 
R DESIGNER* > RE TORN 
9 9 9 REM [ S E T S E L E C T I O N R C R E E N 3 
1 0 0 0 S YS49132 i P0KE33269, 0 
1 0 0 5 G O S U B 9 8 0 
1 0 1 0 P R ! N T , PR I N T " S E L E C T 1 -
1 0 1 3 P R I N T - C O P Y COMMODORE C H A R A C T E R 
S - C" 1828 PRINT-ZERO CHARACTER OATA 

- ZM 

1 0 2 3 P R I N T - R E T A I N E X I S T I N G S E T 
- R " 

1030 GETA»i IFA4O--THEN18S0 1035 F0RC-0T06iPl-ll84*CiP2-PEEX(Pl 
) 1040 IFP2>128THENP0K£P1 .P2-I28t(«XT :00TO1030 
1843 1 FP2< 128THEW>0KEP 1 ,P2*128i NEXT TGOTO 1030 
1038 IF1A»<>-C-ANDA«>"7"AN£>A*<>-R-)THEN1030 
1 8 3 3 1 F A * - " C - T > C N S Y S 4 9 3 2 4 
1 8 / . 8 I F A 4 - - 2 - T M E N S Y S 4 9 3 0 1 
1 0 6 3 S Y S 4 9 1 3 2 

1870 Yl-B8:Xl"172iY2-B2jX2-t78 1073 RETURN 
1099 REM (COMHODQRE AND DESIGN CHAR 
ACTERS3 
1188 PRINTMt*<30> lC-32: X-161 Y-B 
1183 F0RFLAG-8T01 1118 FORV-0TO3iFOft*-eTO31iSYS4927H X-»V. Y+Hl :PR1NTCHR« tC) l iC«C»l I NEXTiN EXT 
1115 X*21iC-32iPOKE646,0i NEXT 
1128 PftlNTCHR«(155)Cm»(l9> 
1)23 RETURN 1199 REM (MODE SELECTION SCREEN3 1280 RE-0iFO«C-«TO139,POKEll84-C,32 i NEXT 1283 PRINTCXR*(131) ISYS49272(2.1)IF ORC-0TO7IPR I NTCHft* < 175) s i NEXT :PRINT 1210 FORX-8T07iPRINTO*t»(I78>;!FORY -8T07iPRINTCHR«llB6> ; :NEXT;PRINT:NE 
XT 
1211 PRINTCKfi* 130JCHR*<32>::FO»e«0T 
Q7:PRINTO«*(iee)l :NEXTTPSINT"I£ROD 
ATA" 

1212 PRINTCHR*(32>!JFORC-0TO7:PR1NT 
CMR4 (1 OO) i i « X T : PRINT "COMPLETE-
1213 IFRE-lTHENPRINTCHR»<13l»ift£TUft 
N 
1213 SYS49272(3.23>IPRINT"SELECT:* 
1220 SYS49272I4.25) iPRINT-DESICN-
1225 SYS49272<S,25>:PR)NT"SAV€ SET" 
1230 SYS4927216,23>:PRINT-L0AD SET* 
1233 SYS49272<7.23)lPftINT-£W)-&«»l 
131) 
1240 C-0 JFOfiCC-BTO14STEP21SY(C)-332 
49»CC:SX <C>-53249-CC:C-C*I:NE XT 
1243 P0KE33267,11: POKE33238,1 1 tPOKE 
33289.111POKE33290,11 
1250 FORC-0TO3:P©KE2040-C.lB8»CiNEX 
T 
1233 Y-40;FORC-8TO3:POKESY(C).YiNEX 
T 
1260 POKESX<01 ,721 POKESX( 11.821 POKE 
SX(2> ,92iP0KESXl3),102 
1263 P0KE33264,13tP0KE53269,15 
1270 BETA»iIFA«^>--THEN1273 
1272 F0fiC»0T06:Pl-l!69»C:P2-PE£K<Pl 
> 
1273 IFP2>128TMEWOKEPl ,P2-l28sftXT 
•GOTO1270 
1274 IFP2<l28T«NI»OKEPl,P2*128it«XT 
IG0T0127B 
1273 A-ASCIA*)! IF(A<I330RA>136>TMLN 1270 1280 A-A-132 1290 RETURN 
1299 REM CDC51CN SCREEN! 
1380 SYS49272(3,23):F0RC-8T06iPRINT 
CMR«(32>JiNEXT 1385 P0KE33287.13 
1313 POKE33291, 0t P0KE33292.01 P0KE33 
293,8 
1328 P0KESX<4),xliPOKESYl4).Yl:POKE 
SX <3>.X2J POKESY <3),V2 
1321 P0KESX16),X2»40:POKESY«6),Y2 
1323 P(K£SX<6),*2*4O:P0KESvt6>,T2 
1338 FOKe2044.ie3iPO6.C2843,lO6iPCKE 
2846,186 
1335 P0KE53269,127 
1348 GQSU8C8801 IFKP-lTHENRETUftN 
1343 IF < J*«"U-flNDVP>0> r tCKVP-W-l i X 
2»X2-8iGOTO1378 
1330 IF(J»"-D-A«0VF<3)TkCNV»>»VP*llX 
2-X2»8:G0T01378 
1333 [F kJ«-"l_-AMCHP^8) TMEHHP-K>-1 T Y 
l-Yl-8iG0T0137e 1360 IF(J»--R"ANI)HP<23>T(«NHP«HP»l: YI-Y1*6:GOTO1370 
1363 IFJ*--F-THEN1393 
I 370 IFY1>233THENY"Y1—233iP0KE33264 

.siiCOTOisae 
1373 IFYl-;733THENY»YI:FOKE53264.13 
1380 PO>:ESY<4),Y.pOKESX(3),X2:POh;£S X(6),X2«40 
1383 FQRT-1TO301NCXt 
I39D GOTO! 340 
1393 POKE53291.5tPOKE53292.5:«>.E33 
293,3 1480 PX-StPY-1 
1403 AS»32»UP»24»«J 

1410 SD>INT(AS/32) 
1413 lrSD-ITHENS0-ASiCOTO1438 
14 20 IFS0-2THENSD>AS-64iC0T01438 
1423 IFBO-3TH£NS0-AS-32lGOTO1438 
1430 P-14336*B»SD 
1433 F0RL-0T07 1440 81-128 
1443 F0RR-8T07 
14S0 IF(p£Ek<P<H.>ANDBl>-&ITH£N$YS49 
272<PX»L.PY«ft)[PRINT-(RUS> -
1433 B I - 6 I / 2 
1460 NEXTlNEXT 
1470 SX-74:SV>32ILI>8IRO-0 
1473 LI-0;f<0-B 
1480 6-126 
1483 F0RC-0T07 
1498 81<C)-BiB-&/2 1493 KIT 
1388 FOKE2047 , 187 
1303 POKE53294.1 

t 3 1 0 P0KES<(7> ,3XiP0KE3Y(7> ,SY 
1313 POKC33269.233 
1520 GOSUB2000 1525 IFKP-ITHENRCTURN 1338 IP(J*--U-AND(.:>e>T»CI«.I-LI-llS x-sx-s 1333 IF<J«-"D-ANDLI<9lTMENLI-Lt*liS X-SX*8 
1348 IF{J»."L-AMDRO>0)THEf«O-fiO-ltS 
Y-SY-6 
1345 IF<Ji--R-ANDRO<7)THEW«)-RO»ltS 
Y - S Y » s 1350 P0KESX<7> .SXlP0K£SY(7) ,SY 1553 IFJ*o-r-THENI320 1 368 in.l.8TH£M»0KES3269.127tFORC-8 T07i P(XEP«C ,0s NEXTl RE-11 GOSUB 12>3i G •TO 1300 
1365 1FL1-9THENRE—11GOSUB] 283i GOTOl 380 
1366 IFLI"9THENRE»l;GOSuB1283;G0T01 300 1378 IF<PEEK<P«LI)ANDBI <R0> )-8( (R0> THEN 1383 
1373 P0KEPH.1 , (PEEK(PH.I) *BI (RO) > 1590 SYS49272<PX*Lt,PY»R0) iPRINT*[R VS> -:G0T0t6oe 1303 POKEP-LI.(PEEK(P*Ll)-BI(RO)) 1590 SYS49272(PX*LI.PY*R0)i(>RINT-{S M «>-:SOT01688 1688 FORT-1TO1301NEXT,GOTOl520 
1699 hhM [SAVE SCREEN) 
1788 POKC33269.8 J 5YS49397 
1705 GOSUB900 
1710 PRINTiFRINT-SAWE ROUTINE.,,-tP RINT 1713 GOSUB) B88i IFA4--A-THEN1790 1728 SYS49451 s IFST»OTHENGOTOI 790 1723 GOSUB 1868 
1 7 3 0 IFA*-"A-THENGOT0179B 1733 GOTO1780 1749 REM (LOAD SCREEN3 
1758 POKE53269.0JSYS49397 1735 GOSUB9O0 1768 PRINT1 PRINT-LOAD ROUTINE...'if RINT 
1765 GOSU81800: IFA4--A" ThtNl 798 1770 SYS49472: IFST-64THENOOT01798 1773 GOSUB 1860 
1788 I FA* - " A" THENGOTO1790 1783 GOTO1730 1798 RE-0:».P-0:RS-1:RETURN 1799 REM (MAIN I/O ROUTINE 1 laea PRINT-PRESS I - CASSCTTC-
1683 PRINT- 8 - DISK-1818 PRINT- A - ABORT" 1813 GETA«iIF(A»<>-l"ANDA«<>-e-ANDA »< >"A") TXM1815 1020 IFAt.-A-TM£f*CTu(!N 
1823 P0KE2,VAL(Af> 1830 PRINT:PRINT-ENTER CHARACTER SE T NAME: ~:3YS49438 1833 IFP£EK<49680>>16T1CNPRINTiPRIN T-NAME TOO LONG. ..":FORT-1T0508:«X T:GOTO1830 1840 PR INT:PRINT"PREPARE DEVICE..."* IB43 PRINT-THEN PHESS R" 1850 GETA*sIFAi<>"R"Tt«NlB30 1835 RETURN 
1068 PRINTiPRINT-OEVICE ERROR' 
1065 IFPEEK <2) - > THF.MG0T01 BSO 1870 0PCN1,B,IS:INPUT01.Al.Bf,Cf,0* :PftINT«l,-l-iCLOSCl 
1873 fRINTAt:" ":B* 1008 PRINT-PRESS A - ABORT" 1885 PRINT- R - RE-TRY-1890 SETAt:lF(A*<>-A-ANDA*<>-R-)TMe Nl890LIST17CO-1790 1893 RETURN 1B99 REM (END ROUTINE) 1900 FORC-0TO3SPOKE33207, 11 iNCXTi&C 
- I ! PO.E33290.se )983 F0RC-8T038 1910 GCTA*t 1FAK /--TMENC-S® 
1915 «XT 1920 IFA»-CKl»(l36>THCNP0K£8«e,237: POKE33269 , 8: PR 1NTCMR* (147) t EN-11 RET URN 
.923 IFA« >--THENeN.0:M:-O:F«TURH 1938 IFSC-)lTMe«SC-2:OOTO1940 1933 SC-ll 
1948 POKE5329O.SCiGOTOI903 1999 REM [JOYSTICK ROUTINE! 2000 J-PEEK <36328) 2883 FR-JAND16 2018 J-I5-(JAN013) 2813 IFFROI6TMEN0»--F-iG0T02838 2828 IFJ-aTHENGETAti IFAtO-'THENGOT 02853 2023 IFJ-lT>CNJ*--U-:GOTO2830 2838 lFJ-2THEN3»--0":GOTO2838 2035 IFJ-4Tf*NJ*-"L-:GOTO20S0 2840 !FJ-aiHENJ«»-R":GOTO2830 2043 G0T02888 2O30 RETURN 
2033 A-ASC(A6)-132:1F(A>0ANOA<3)TH£ MCP-liG0T02838 2060 GO702008 
READY. 
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V An amazing new concept in software presentation, 
Electric Dreams will bring you two exciting games in one 

double size cassette package at the superb value for money price 
of ONLY £9.95 on cassette and £12.95 on disk. 

Some of the world's most ingenious minds will be recruited to bring 
you entertainment and excitement beyond your wildest dreams. 

Buy this title as the first of many to complete your range of Electric Dreams. 

MW 
-

• • I 
-

•ELECTRIC* 

Digital dexterity and devious deduction are only two of the skills you'll require when you 
take on the nasty bad men in these two episodes from the world's most intriguing 

espionage story. 

Spy's Demise Spy Strikes Back 

Available on Commodore 64 and Atari 
Electric Dreams Limited, Unit 10, The Parkway Industrial Centre, Heneage Street, Birmingham B7 4LY. Telephone: 021-359 3020 Telex: 337268 
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AT last, speech synthesis at a price you 
icon afford. SPEECH! works entirely in 

software taking up only 7K of RAM: no 
hardware whatsoever is required. Unlike 
other systems, SPEECH! has an unlimited 
vocabulary: it will say anything you want 
it ta and is simplicity itself to use. Simply 
type in: *SAY I am a talking computer, as 
easy to use as 12 3. . . and the computer 
speaks. 
A d d i n g a quest ion m a r k to t h e e n d of a 
w o r d pushes the p i tch u p CSAY How a r e 
you?) a n d a full stop pushes it d o w n (*SAY I 
a m rea l ly u n h a p p y . ) You c a n e v e n 
c h a n g e t h e overal l p i tch b y using the 
"•PITCH" c o m m a n d . 
SPEECH! has a built-in parser which 
translates English words into 'phonemes' 
or speech particles. There are 45 different 
phonemes, and 8 different pitch settings 
for vowel sounds These phonemes can 
be used directly by using the '"SPEAK" 
command (eg. 'SPEAK HEH4LOW4), so 
stress or intonation can easily be added 
wherever desired. You can even say 
foreign languages 

+ 

t 

-YA 

H e a r SPEECH! for yourself in t h e l o a d e r 
p r o g r a m s of REPTON 2 a n d CITADEL. 
Every c o p y of SPEECH! c o m e s 
c o m p l e t e w i t h 5 p r o g r a m s : 
SPEECH! - t h e 7K p r o g r a m 
D E M O — shows off a l l t h e fea tures 
SPELL — a s i m p l e e d u c a t i o n a l 

p r o g r a m 
SAYFILE - says WORDWISE, VIEW 

files etc. 
RELOCATE - m o v e s SPEECH! a r o u n d 

in m e m o r y , o n t o 
S i d e w a y s R A M , e t c 

A p p l i c a t i o n s in: 
s g a m e s ^ b u s i n e s s 
• e d u c a t i o n •u t i l i t i es 

Previously, to get this quality of 
speech you would have had to 
pay at least £30. SPEECH! costs 
only £9.95 on cassette or £11.95 
on disc 

S U K R I O f t SOf lU l f t f tC LTD 
Dept. AU13, Regent House, 
Skinner bane, Leeds LS71AX. 
Tel: 0532459453. 

UIE PAY UP TO 20% ROYALTIES FOR HIGH QUALITY PROGRAMS 



THE BIG BIG HITI 
Join in the big pitch excitement and atmosphere of the World Series championship with: 

* R U N N E R S T E A L S * H O M E R U N S * P I T C H E R S T E A L S 
and many more authentic fun features of real American Baseball. 

Imagine Software (1984) Limited • 6 Central Street* Manchester M2 5NS» Tel: 061 834 3939-Telex: 669977 





ACE The AirConfbot Emulate? by Cascade Games Avaatxefrom Boots, W, H. Smiths, l i M V . Warn. House of Frazer, J. Menzies, Wool worth, Lasky's 
andc goexjsofiweretoitefsers^^ 

You may order by ACCESS or VISA va our 24 hr hottine ccril 0423 504663 (be sure tc rcre "vpe of computer ana gone requ red). 

AT LAST 

YOU CAN REALLY 

The ultimate Al R COMBAT EMULATOR 
You will feel the thrill of flying a high 

performance oombat aircraft. 

KTI-MMMW 

• " V cascade 

Cascade Games Ltd. 
1-3 Haywra Crescent 
Harrogate HG156G 

England 
Available for ̂ 64, 

LO16,Ol28,OVlC20 
(+8KRAM Exp), 

Amsfradand 
48KSpeclTum. 

-

I „ |i«i« 

nimii ] 
UMII , 

kip-.j 
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Microdrive SINCLAIR QL 
w u w i c MM( 
• ADDICTIVE ARCADE ACTION 
• CONTINUOUS MUSIC A N D 

S O U N D EFFECTS 
• UP TO 21 M O V I N G FULL 

COLOUR SPRITES 
• ONE OR TWO PLAYER GAME 

OPTION 
• JOYSTICK/KEYBOARD 

II 
M 

SPECTRUM + 48K 

5 T M S T R I K L I 
k JOYSTICK/KEYBOARD & 1 L 1 D J & 

Forget just vector graphics. N o w you can have real 
Real arcade action for your Q L shaded 3D, solid objects that pass behind one 
Surreal adventure. another. 
A knightly quest astride a A space shoot-em-up which is more addictive, has 
powerful mount over uncertain more game and has more powerful graphics than 
terrain. starstrike. 

ALL ACTION ARCADE GAME ^ ^ ^ S S k 

r l H 

C B M 64 

A M ^ k 
Arcade adventure from 
ancient Greece. 
Large colour sprites. 
Highly detailed graphics 
and game play. 
(Unlikely to be 

available before 
Christmas) 

<4 

r Surreal adventure. 
~ " ,7- • A knightly quest astride a 

t t t i C a / ^ S t f a r * P o w e r f u ' mount over unc< 
. terrain. 

M 
M 

M 



I lie Gate*, of Apshai 
loom before you. 
Many adventurers 
have Mood here and 
pondered their fate. 
M i l you plunder (he 
grand treasures of the 
Apshai priests? And 
live to learn the set ret 
of the Sphin \? Did 
the wily Innkeeper 
wheedle l i ispro l i t f rom 
your meagre purse? 
Or do you go fo r th 
equipped wi th the 
finest s ivordsand 
armour leaving him 

mut te r ing oaths and 
swearing you stole the 
food from the mouths 
of his babies? 

Once inside the 
Temple you knots why 
the Legends of Apshai 

speak of Magic. You 
wil l need more than a 
character of strength 
and intell igence and 

the keen nose of intui-
t ion to overc omc the 
evil and power of the 

Curse of Ka. The 
monsters roam about 

— Zombies. Ghouls 
and the ter r i fy ing 

min ions of Apshai the 
Insect God. Giant 

mosqui tos. wasps, 
ants and beetles 

suddenly attach, b i t ing 
and clawing, th is my 

fr iend is adventure — 
classic ad venture f rom 
the Dunjon Masters at 
Epyx. Welcome to the 

Temple of Apshai 
Trilogy...you're just in 

t ime for lunch! 

fttJH*. 

'Mr™ 
BV7UK 

H 
* Scrcens liom C o m m o d o r e 64 

insion of g a m e 



"Products worth 
shouting about from 

J ^ Cumana! 

< C \ C V ? ' Cumana, 
Europe's leading supplier 

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

Cumana's 
range now covers 

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

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

"There's the 
i V * ^ ' new, improved Touch Pad 

"graphic input device with powerful 
Screen Artist software - an infinite 
variety of graphic design or artistic 

• . 

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

" A l s o new and 
""exclusive to Cumana is Pocket 

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

Cumana the very best name in memory. 



"And 
so are the 
prices P 

CUMANA COMPUTER 
PERIPHERALS -

THE VERY BEST QUALITY 
AT THE MOST 

COMPETITIVE PRICES. 
3% 3 W + 5¥4" disk drives for the BBC, 
Spectrum, QL , Dragon, Apple, 
Amstrad, Enterprise, Electron, Tandy, 
Oric Atmos prices from £89.95 to 
£255.95 inc. VAT. 

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

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

Cumana Touch Pad only £49.95 inc.VAT. 

Additional Touch Pad Software from 
£4.95. 

Pocket Wordstar £119.00. 

5W' double sided double density 
diskettes (10) £13.95. 

3V2" double sided double density 
diskettes (10) £29.95. 

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

All prices are inclusive of VAT. 

CUMANA DISTRIBUTORS 
O E M Micro Computer Services (Belfast) 0232 24411, 

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

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

Hugh Svmonds (Bournemouth) 0202 26535, 
Eltec (Bradford) 0274 722512. 

CUMANA 
The best name in memory 

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

Save M) on 
the MT80+ 

Q U A L I T Y P R I N T I N G FOK A I * H J N l ) S i m > 

From Europe's leading 
matrix printer 
manufacturer 

• 80 column. 100 cps optimised bi-dircciional 
print 

• Expanded, compressed and bold print plus 
italics 

• Dot addressable and line graphics 
• F r i c t i on a n d t r ac to r f e e d 
• Quick tear facility 
• Easy change cassette ribbon 

Now the M T S 0 + f r o m Mannesman!) "lal ly is even 
bet ter val i ie-for-money! S imp ly cut the voucher a n d 
h a n d to your nearest dealer u p o n purchase to c la im 
your LSJO discount ( inc. VAT). Ful l i n fo rmat ion on the 
amaz ing MT80+, p lus the name o f your nearest 
siockisi is available by r i n g i n g the n u m b e r below. 

(0734) 
791533/791619 

MANNESMANN 
TALLY 

/JrttftffvMrftfJewi MjimrMiuiiH talk gtMrjitiin* £?0(in< VA'I) refund upon imipiu! towher 
JIIIIM^ «IJ |mK>fofwlc. SCIMI M l l>irc<t. M,mt*-*mjn« bllv Ltd. Mc4ly Millar* I-inc. 
\VuLinj(tiim,KtrLi RCII 2QT. rt ntuu be invivrd ji Minnnnumi Fall* bv April 50flh BWi. IKMI'I fotgci \uui iwn njrve and jddnvv Further mfurnuti<mjvjiLiblc from MT Diifthm ^ (0751) ?»t533/79l0l9. VAT NO. 
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A Best Price for 

ATARI HARDWARE -/Iv. 
ATARI in the U.K. ATARI 

Atari 130XEComputer O - f l C Q 
(wi th a FREE ATARI TOUCH TABLET!! ! ) dL ± 3 

95 
+ £3 p & p 

Atar i 1050 Disk Drive 
(wi th FREE Home File Manager , Payoff 
Adventure & Demo Disks) 

Atar i 130XE & 1050 Disk Drive 
(w i th FREE Home File Manager , Payoff 
Adventure , Demo Disks & 
10B lankD isks fR£E) 

Atar i 130XE, 1050 Disk Drive 
& 1027 Letter Qual i ty Printer 
(wi th FREE Atar iwr i ter & 10 Blank Disks) 

£ 1 ^ 9 ' + £ 3 p & p 

129 
£259 + £3 p&p 
£344 95 

+ £3 p & p 
Geodi <teK»tch«l 4 SAME PAY — PARCEL POST 

12 Month WirrintY: ANY PRODUCT FO(JNO TO BE DEFECTIVE WITHIN 1J MONTHS Or 
PURCHASE WIU. BE REPLACED — FREE OF CHARGE 

o 

Best Prices for 

BLANK DISKS 
in the U.K. 

T o p Quali ty SVa' Bulk Packed Disks 
(Hub-Ringed and in W h i t e Envelopes w i t h s Lifetime Warranty ) 

FREE!!! P las t ic Library Case w o r t h £2 
w h e n y o u b u y 10 D i s k s 

FREE!!! P e r s p e x D i s k S torage B o x w o r t h 
£10 w h e n y o u b u y 50 D i s k s 

10— 5Va" S ing leS ided 'Doub le Density 
Blank Disks (w i th FREE case) 

1 0 — 5 W Double Sided/Double Densi ty 
Blank Disks (wi th FREE case) 

50 — 5VA" Single Sided/Double Density 
Blank Disks (wi th FREE Storage Box) 

5 0 — 5 V 4 * Doub leS ided/Doub le Density 
Blank Disks (w i th FREE Storage Box) 

G O O D S DESPATCHED . SU M d.y 1tt CIMI P«t 
M O N E Y BACK GUARANTEE : K you nal eempMaiv 
u tb f i t d with vow purehtM w« win atthw «cfc*»s* 

your dl iki or gJvfl a FMi. REFUND — thM't lh« 
Compvmart GuinntH. 

95 
+ £1 p&p 

95 

Please send chcques/poital order* to : 
Compumart, (Dcp( Y C ) 

71 Gracedicu Road, Loughborough 
Lei«. LE110QF 

NEWS 
GAMES 
REVIEWS 
UTILITIES 
GRAPHICS 
SOFTWARE 
DISCOUNTS 
PROGRAMS 
HINTS & TIPS 
USER GROUPS 
INFORMATION 
APPLICATIONS 
SPECIAL OFFERS 
TECHNICAL 
SUPPORT 
TEN MAGAZINES 
PER YEAR 

K i n n w
 , o G t s t 

3 0 « H J J J U O S ^ 
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NEW RELEASES FROM ' T H E HOUSE" 

roc* 
A H 

DISCS O F 
DEATH 
Can you retain the title of 
Disc Warrior Champion? 
Or will you. like so many 
bctore you, die by the 
disc. Excellent 3-
dimensional graphics 
test your skill | & h e limit. 

y ' l 1 ' ^ Commuting 
Weekly 1/11/85 

ZX S P E C T R U M 4 8 K 

IIKSKT mm 

^ i i l 
IlilMMT^Iw 
w * i J( 

A S S E M B L A G E 
Four new and original 
games on this big value 
tape! As Harry the Hare, 
can you outwit Farmer 
Giles to eat his carrots? 
Then explore the temple 
of doom as Mutant 
Monty Then rack your 
brains over two excellent 
adventure games. 

ZX SPECTRUM 48K 

ONLY £8.95 

INTERNATIONAL 
RUGBY 
You can play for any of the 
Home International Teams -
playing for the triple crown or 
even the grand slam! 
Includes every feature you 
would expect from this 
excellent arcade simulation 
rugby rj i ime 

SPECTRUM £ 7 9 5 

AMSTRAD 0 * 7 Q t i 
464 4> f «Z7%J 464 

11 il iI I' 1 \ m 

ALADDIN 'S CAVE 
lr. this exciting arcade/ 
adventure you must 
overcome the evil wizard by 
collecting objects and 
spells which allow you to 
transform into different 
lifeforms Explore the 
strange caverns in your 
various bodyforms; as a 
man, a bird, a dolphin, a 
monkey or even a genie. 
SPECTRUM £ 6 > 9 5 

AMSTRAD C7 AC 
464 l » l 

WEB WAR 
Flying at incredible 
speed, you must save 
the people of the 'black 
widow' from the tyranic 
aliens. 

ELECTRON £4.95 

BIG BEN STRIKES 
A G A I N 
The world-famous reporter, 
Ben of the Chronicle, has 
been sent to the Houses ol 
Parliament to piece together 
a big story that is about to 
break. To obtain his story he 
must approach the 
politicians, exhanging gifts 
for the leaked information. 
Can you recognise Maggie 
lurking in "the house', or 
Geoffrey Howe, or the many 
Oliver ce le r i t i es h e r e to 
hSunt you.Vhcgame 
includes a screen kit with 
which you can totally re-
design your own screens! 

SPECTRUM P C Q C 
43K Z . 0 . C 7 0 

/ f r 

/ ; < • 

M ' I 
& * 

( 

H H 
M ARTIC SOFTWARE 

is available from all good stockists - or direct from 
Artie Comput ing , Main St., Brandesburton, Driff ield, Y 0 2 5 8RL 

DEALER ENQUIRIES W E L C O M E - TEL: 0401 4 3 5 5 3 



. CLASSIFIED 

01-
6613036 

Contact : Ian Faux 
ADVERTISEMENT RATES Copy Date December 20 

L i n a g e : 6 0 p p e r w o r d 
{ M i n 2 0 w o r d s ) 
B o x N o : £ 7 . 0 0 e x t r a 

L i n a g e a d v e r t i s e m e n t s a r e 
p r e p a y a b l e a n d t h e o r d e r f o r m 
p u b l i s h e d i n t h i s s e c t i o n s h o u l d 
b e c o m p l e t e d a n d r e t u r n e d 
w i t h r e m i t t a n c e . C r e d i t C a r d 
f a c i l i t i e s a r e a v a i l a b l e . 

RATES QUOTED BELOW ARE SUBJECT TO THE ADDITION 
D i s p l a y — r a t e s p e r s e e ( A A i n . 2 s c c ) 

O n e i n s e r t i o n : £ 1 0 . 0 0 
T h r e e i n s e r t i o n s : £ 9 . 7 0 
S i x i n s e r t i o n s : £ 9 . 5 0 
T w e l v e i n s e r t i o n s : £ 9 . 0 0 
D i s p l a y a d v e r t i s e r s s h o u l d 
p r e f e r a b l y r e s e r v e s p a c e b y p h o n e . 

O F 1 5 % V A T . 

Closing date for Classified 
advertisements is the 20th 
Dec. for the Feb issue. 
P o s t t o 
Y o u r C o m p u t e r , C l a s s i f i e d 
D e p a r t m e n t , R o o m H 2 1 1 , 
Q u a d r a h t H o u s e , T h e Q u a d r a n t , 
S u t t o n , S u r r e y S M 2 5 A S . 

rBritain's Biggest Selling Home Computer Magazine, 
S P E C T R U M M A C H I N E C O D E SYSTEM 

ASSEMBLER. DIS-ASSEMBLER, TESTER/DEBUGGER. ON-LINE LEARNING AID 
with (clch yourself machine code bookie*. 

Opwxs mdude using mcrodrrve. (winter, hex or decimal numbers 
"A different ipproxh giving i highfy uubtcpickigc... the most impressive pir r ts the teit/debug 
failures... mvaluible guide to the secrex of the ZSO (Spectrum CPU)" — PC Today july 85 
"It teem to hive ibsolutely everything you coM possibly ivanr for nuc'une code . much cire « 
taken tn the no/toil ir> flyfaflj the code u 6-ii/c-IrKc is possible." — - PC Weekly 21 Mar 85 

Cassette 47.95. Microdrive Cartridge £9.75. Overseas 4- £1 
Orders with PO/cheque to ROYBOT. Dept. YC4, 45 Hullbridge Road, 

Rayleigh, Essex SS* 9NL- Write or Cck 0248 77I6M for leaflets. 611 

SENSATIONAL postal software bargains for 
Amstrad, Atari, BBC, Commodore (all 
formats). Electron. Spectrum, For free list 
send SAE or phone Teletex Cleckhenton 
0274 875299. 

W D S o f t w a r e 
FOR THE CtL 

Ulh»l3nJ«d) IbuaCS.SOl PRNT 60-fin DRectOiy Ot v*w it on Of KW. WW l»r LOAD COPY 01 PfllfiT eo On with m lt«y 
lalktv.* tOr njr-r.1VrMutopl« OTAVftfM corrupt fiQ bv SlrMClVf̂  o' It̂C TOOL' ! to 
gtv* ditto, numbered modules it* p'Oprart d*wrtopm«nt. PRUNE ot31*** to rout* >s»c« (on* k»v DELETE! a r,m Fid inittuttoni In GUM U> up 111 G EXTRA MtCHOOOfttS (add on vow SeKfv-, 
onc*H 
WD UHttM lot e s t O O t t l tfnd *dl I M I . C« ) As atKtva. tun 100r,> caMciy. *v CSTiCcmpvtamat* Mc trtirmi AND up to Tow «tt/t fn<i«lr.,«s LIW [rtfUvon ltted 
lot lie tCi .li ovtust Euiopc). mi til lS«i >4) n»u (61 
900 useful OL Itfumn « an ARCHIVE Ma two Ienj to sMat* cantos* with ofm iet»a™) Also ARCMIvf 
2 taatch f f l f l ' ^ 
FOR SPECTRUM/QL/BBC/ELECTRON 

WD Moft* Tutof lb*u> (4) 
Ffom atwoV.a b«gf»r*r to twvond ftYA and Amat«\* 
fUO-o racaivtng. AdM< P«cli. Sat w m to your ten 
tcvri |4 Iflwpml Learn from miqIc CH*«sct«rV v*a 
groups with spaca* to random laniancat: 
d«c't»t ijK-ftg 10 normal. Writ* down what you 

CHECK on c* Pitnur Mr toMCfr fo» 
Spectrum with Cuftah MkrMpMCh). Alio own 
mcuifr, rirtdMh ftgurei, letter* or mixed, 

FOR SPECTRUM 48K 
WoeDflndac frnterodrivt'dfec onfy) £8J 
Fo» CMLATiNG *I C rot 4 word* t«u3% n i l g 
ao?va» anagrams of IVOTQIE words. 13.000 v»ord 
vocabulary 10Jan« word tttdu-vg an AT£? No 
DfoWtmt 

Ibaaa C4j 
»{*ai*gv oaria with QrapteC 

Jattav Qoa»t {baaa £41 
Ta»t adventwe w.th H*+<2*t*c and tNt Dragon, Batad 
on Qoruftc folV»o*e Of tha Ivlard or J«fJ0v iNot on S«)OSJ 

PM» &m! Imrfm - •hmtan Ud t\y. 
C**Mt-u» - MM fttc* 01 W«><rini -
f pi«« In* pht*. H* tU^** (I. JS" (U^kt 
f l kw iSPDOS.̂ raO^ fee* i * SE»U 
fiynd Itrw oiti *CClSS,¥*t*.*i<*fd 

Imr C«L 
Two Of prog»*rr>t <y> or* n̂ tOwrr. - paym+dv** 
» a.g. WD ves and Mom on m̂ rod'iva 
for £11. SO, tu! tMPO£S;SL£ to iru< Oi/BSC.Scccfvn 
P'oq'J'ti* o" o«« mcd'î rn Send VOUR cartr»dga jnd 

pnea. >jt #0«MAT «t f ««ST Six Hke <o» 
roVaî rty. 

W D S o f t w a r e <YC>, 
H i l i t o p , S t M a r y , J e r s e y 

T e i : ( 0 5 3 4 ) 8 1 3 9 2 7 0 £ } 

COMET shows the sky at anytime from 
anywhere, stars, planets. Haleys comet 
shown. 48K Spectrum C4.95. Astro 
Programmes, 4 Park Lane, Haughton, 
Stafford. 

SUSS^OX 

incl. carriage 
CWO please 
pocket sue 

Die OUPlf* SUSS-BOX has bm deupwrf to 
enabk the less staled computer user to luie • 
betttr inttntaodng of the correct; waring 
ccnmctkm b*tw«n a cerapmer act) g peripheric, 
such as a printer. This is achieved by using the 
comrsrfy used signfa (witts) of the RS232C 
serial data cat It tpKifiulion. a nutrii-blodr end 
special connectc< pins by inserting the connector 
pas nto the SUSS SOX'S (njtraWeck tt the aril 
of two ixixutin signals the user can quckV 
cstabSsh a fata connecton. The signals are 
routed into the SUSS BOX by two 25 wiy 0 
type nmectas.' lifenale. lunate. The SUSS 
BOX atso pwndes t lamp for each signal to 
show nls condition when connected in hot. tt 
high ar low. SUSS ADAPTOR & CABLES 
•vatobit. 

O C T E T / H E R M I T 
Typewriter Interfaces 
ADO 01 TO THE 
OLIVETTI ET121 
OR HERMES n21 
ELECTRONIC 
TTfEWRIIER 
AND HAVE THE 
BHEFITS OF " •Ideal for 
THESE FUTURES TELECOM G0I0 

•Sew LOW prices 
•» DAISY WHEEL PRINTER for yea computer 
•A COMPUTER TERMINAL (True KSRJ 
•A TELEX TERMINAL usnj the Ouplet DIAL 
TEXT modems 
•A COMMUNICATING nPEHWUTER (0IAL-TEXT 
CewprttM 
•A REMOTE PRINTER using DIAL-TEXT rerfemj 

DUPLEX 
COMMUNICATIONS (UK) LTD 
2 Uirt Line. Ointcn 8as.seit, Nr Lutterworth. 

Leicestershire IE 17 5JP 
Tt(.- 0*55 202154 

L E T T A - H E A D P L U S 
An ENTIRELY ORIGINAL utility program for the 48k 
Spectrum to deŝo and print yog own busaess and 
personal stjtuncry. letterheads, orders, receipts, 
labels and posters The PIUS version now includes: 
• library of 25 different fonts' 
• Fast, estrptled. lent editor. 
» Proportional spacng. 
• 81 dilfcrcnt character sues. 
• Block screfl. nrerse and wast. 
• Variable thickness boi function. 
• Improved graphics for logo design. 
• Special cassette label option. 
• 18 dMfncnt pwt sties. 
• Many more features' 
Price: C9.00 cassette, HO 50 cartndje; Updates 

D U M P Y 
Al the screen dunps you w* erer need' No need 
to understand assembler, pst (sfcw the menn and 
DUMPY creates the mactme code, relocates it and 
saves tt lor ycu! 
» Creates wide to son any program 
* Prints any portion o f the screen 
* Up to the full 24 lines! 
» Seigle. double or q u a d density. 
* Nmr widths and three hêhts of cutput. 
* Plaei black and white copy. 
* Or shaded colour representation * Tab 10 any postion on paper. 
« Matty more features! 
Price f 7.50 cassette, 1900 cartridge. 

from oripul LETT* KEA0 f 2.00. 
Both I ETTA-HEAD and OUMPY drive Epson type pmtets iBrorher. Star. MT. SJmwa, Smith Corona. 

Centronics, etc] m Hildetbay. Xempstwi, S&E. Tasman. Morer, Wafidrive. Interface 1, ZX LPnat III, and 
Opas interfaces. 

B r a d w a y S o f t w a r e ( Y C ) , 3 3 C o n a l a n A v e n u e , S h e f f i e l d S 1 7 4 P G 

FOR SALE BSC model B system - £12.00' 
including disc drive. 6502 2P. colour monitor, 
printer, software. Details on (0256) 464889 

CLASMA 
S r S T | M s 

h 

For consultancy, advice, systems sales, 
customised software, Itaining, support ami 

iraintenance. 

CLASWA SYSTEMS LIMITED. 
10 BARLEY MOW PASSAGE. 

LONDON W4 4PH. ENGLAND. 
TELr 01-994 4395 TELEX 8811418. 

L A S A M S T R A 0 " T 0 U C H T Y P E " 
Addictive trainer — cducate yoor fingers. 
Tape £5.90 Disc - £8.90. Send SAE 
for special offers, list, Liftgfield Advance 
Software. Plaistow St, Lingfield, Surrey 
RH7 6AU. Tel: 833960. Telex: 95596 
Bosun G. 

HOME ACCOUNTS Put your house in order' 
Probably the best home use for your 
computer' Comprehensive coverage of bank 
accounts, credit cards, HP, etc. inbuilt 
accuracy check lor all transactions. Project 
cashflow for any period ahead. Available for 
CBM 64 or VfC-20 £8.45 or free details from: 
OlSCUS SOFTWARE, FREEPOST, Windmill 
Hilt, Bnxham TQ5 9BR. Tet: 08046 56532. 

477 

T H E B E S T S P E C T R U M T A P E U T I L I T Y 

* ClUl 

NEW! SUPERUTILFTY SU+ NEW1 
TMi ADVANCED tape utJity has m® tolo^rw IMino> 
• Ooi: with th» MAJOfWTY ot Wfsary* ptifltame. 
• Ovals with High Baud Rate programs — converts tham to normal 3p*od ready <or tranater io micwjitvei 
• DM:* wtlh ot multlpte pjtt ptOQvni all tn on* nin. 
• Deals with normal and tor h«ad*dtu ri*». 
• ConLwt] WTEftORAL HEADER READER 
> D U I WITH VENV ICJJO N M (UP » T O R E 

0yl«!) 
UNBEATABLE VALUE AT OWLY. (Inc. MP) , , • PVLLY oocunented, user tnenoty insauctionx IF YOU ARE REALLY SERIOUS ABOUT TAPE TO MICROCWVE TRANSFER - THIS1STVIE UT1UTY TOU MUST HAVE! SUPERB VALUE AT ONLY1.- £4.« One. P+PJ 

NEW! SL2 ADVANCED SUPER SPEEDLOAOER NEW! TiteO of w*:lno tor w casvelte piopnm W toad? Th»n try out NEW ADVANCED SUPER SPEEDLOADER. vsith 

NEW! SD2 ADVANCED TAPE TO 
MSD UTILITY NEW! Kcrw you can trarmfar vlrlutfy A.VY ot you p̂oprwne to mienjdrKe, whh this advanced bo: user frtenaiy utmty. tt )e«!u'n̂  • Uus in* earn! automatic method lor best •esurts. • A Lanpe cottectcn of supert> pô vnt to help 

MX [any hints arid tips and Information on tiartete' techniouvs. • PULL Technical Swtlon to tielp you 
understand iw» cmrry tn* best io 
approach eacti lansler. 

* LARGE numoer or eiampJes of piDgnni 
beno tnRs->md )o mierodriw — all Miy 
aĝ Wned. 

• FREE Haatiar Raador and Hsadarmt BioeK 
Lat>sth Rradcf. 

• FULLY 0 

tftis^nd^oensati* uWrty. ymir cawtte baud raoni will hw) « to THREE tunes fate tn*i normal, *g. 
J tiSscc! (W7 Mt). -MANIC MJSEft- takes Msec! (IWseel It conos wiyt \7 u»W tapomma owrtti FREE HEADERREADEftvEADMLESS THE HOBBlt" takes llisec! (WT sac). -MANIC HW1ET t*et Msec! f toh«<Pyou. and it win convert e«n tr« latest pmpramt. Compta»» BLOC* LENGTH READER AND FULL Instructions EXCELLENT \ T VALUE ATI- tŜ t One. P* P) Send cheuoutfp.o. <«- -HOSRAHSOFT". -Ptaaunt Vw. Mufena m Hukn*. Nr. loneron. $4ok*-or»Btnt stam. ST3 SBH. (Owsui Europe add PI 9*9 PfR ITEM, edwt Ol UPQ«ES.-fi5r«wM»»t»!stei - xndcMeawit* + tarpt &A.E "or C3 sv̂s on atew sne« — Mw rurk etwiw* MpdaH-Send SAE icr it* catatio** of Hour Specnumgws*! - ciease ™nt er»ncpe-ENOUtflrr. US 

126 YOUR C O M P U T E R , J A N U A R Y 19.86 



DUST C O V E R S SETS FOR 
A M S T R A O CPC 6128. 461. 664 

£6.95 

•Matching proofed nylon, trotted with anil-
static inhibitor. Red.'Grc«nr8ii» piping on 
monitor cover. AMSTRAO CPC On keyboard 
cover. 
"Please SUte model, colour or mono 
Cover for T a t u n g - E i n s t e i n £7.50 
Proofed pi'e grey nylon piped In Red with 
name on k»ytx>ard. 

Cover for o t h e r c o m p u t e r s 
Matching proofed nylon with toning piping 
and name on keyboard: BSC DRAGON 
£•».» COMMODORE. GOLDSTAR. SANYO. 
SONY. TOSHIBA C3 95 In black tw! 
unplped. SPECTRUM Plus £250. Gl £3.50 

M a t c h i n g cove rs lor P r i n te rs 
Amstrad DMP-1, Canon PW 1030A. 
Commodore MPS 801. Epson FX-SO, RX-80. 
UC-80. Mannesmann MT-80, Shmwa CP-BO 
CPA-80, Taluna TP100, Taian KPS10 £4 50. 
Brother MRS £3 50 and Juki 6100 al £5.50. 
For full rang*. Including business machine 
covers, pleas* nng or send S.A.E. Prices 
include UK delivery. Eurosw al sop. abroad 
£2 (Airmail!. 

BBO COMPUTER DUST COVERS 
39 M A N S E A V E N U E 

W R I G H T I N G T O N W N 6 9 R P 
T e l e p h o n e 0257 -422968 

T R A D E E N Q U I R I E S W E L C O M E T 

0RJC1 & ORIC ATMOS SOPTWAKJ n 
OVtft 100 TITUS AVAILABLE CaJ < 

Ml AT CMiCOtNT m e n » » t*« *TWOS t«w t» t 
£4 « A>«A1 >000. E-vo l̂f 11'MWt. Si** 
A W ) WWX* feM. »|f f* U C # w » s * ' 
CS » C W I " ' « ( » . ChKrtl 
(l*fc,*M(*«* L*"-J Ol 
•UMn L̂ . 04AI W+> Mr WAp. KyM 
P w h u y ^ t h , Sw«>v»»<i« H>r0»*. TiQ.HH In VM̂ J 
fa iO *nK* Crhnwv bc^^nmt^ C v w 
Gmt C*>b&w i 3. . Obttw 
niirhri ii 
((91 Ci*»< MW. 
Vv-nw 4 O h " 
[ 7 H Port Juan. I ' M All, Atnvi 
( t l Acwt Sw Oik Clle. Of* Mfln. 
r«rrh One Bm. 0 « n Awm^' flUlU'WA i 
(t* rv Tt* O î fcj^rft w . ^ i r t l . m 

M (2 » On 0 « S " K « C4.W 
ATUOS V<r 40 MMTl* £7»» mci fJ<« 

O K Dut ( ! » SS :s.te S o i l ^ n r<M*» C m 
C» P0'< To O J SOTTWAM mcl U A 

77 J MOUT 1H M W^MUiflw. 
M f x LM*. W T«fc I0M7I A l l l l i 

( h r a x niua Add Kt. I ^ w (1. OOWl p» •«• 
«# mo** to* 'Wr L..I ^ ^ 

P R O F E S S I O N A L REPAIRS 
The complete Sinclair service centre 
ZX-81 £13.95 
ZX I6K RAM £13.95 
ZX Interface 2 £13.95 
ZX Interface I £17.95 
Z X Microdrive £17.95 
ZX Spectrum £17.95 
ZX Printer £17.95 
Sincla i r Q L P .O.A. 
I6K to -»8K Upgrade £26.95 
Also BBC. C64, ORIC, DRAGON, 

ATARI & A M S T R A D 
Ring 0234-213645 

* Av 3-4 day turnaround * 6 
month warranty 

" A l l inclusive pricc * !;ree 
estimates 

ZEDEM COMPUTERS LTD 
2 k imbol ton Road. Bedford. 

MSK40 2NR. 
(Trade and overseas enquiries 

welcome). 758 

N O T I C E T O 
A D V E R T I S E R S 

I n v i e w o f 
l e g i s l a t i o n w h i c h 

has b e e n 
i n t r o d u c e d , ' Y o u r 

C o m p u t e r ' w i l l n o t 
p u b l i s h a d v e r t i s i n g 
f o r c o p i e r s o r o t h e r 

e q u i p m e n t w h i c h 
m a y e n c o u r a g e 
c o p y r i g h t t h e f t . 

1 9 8 6 G a m e s 
Games for the Amstrad. BSC and Acorn 
Electron. 
Inu . . . Kill your opponents to be the only 
survivor C3.50 
The Heist.. Fast cars, explosives, money 
or jail. Can your rob a bank £3 50 
Both Games E5.00 
Send eheuuo/PO to; 

M f U . 6 4 Reva Road. 
Broad green. Liverpool 

Spectrum Repairs 
£ 1 6 . 9 5 i n c l u s i v e o f l a b o u r , p a r t s 
+ p & p . F a s t r e l i a b l e s e r v i c e b y 

qua l i f i ed e n g i n e e r s . A v e r a g e repai r 
2 4 h rs . 3 m t h s g u a r a n t e e . For h e l p 
o r a d v i c e r i n g : 

HS Compute r Serv ices, 
2 The Orchard. War ton . 

Preston. Lanes. PR4 1 B E . 
Tel: 0 7 7 2 6 3 2 6 8 6 

B L A N K C A S S E T T E S 
WITH UHRARY CASES 

0 0 C I S C iO C30 
10 3 6 0 4.00 4 . I S 4.15 
20 7.00 7 20 7.35 7.50 
SO 15.00 15.20 15 35 1S50 

100 27.00 28.00 29.00 29.00 
Fully inclusive (COD 6Sp extra I 

Superior Tapes Don't Settle tor Lets' * • * 

5 % " D S / D D D I S K S 
Marnifaclvred by M<niO(tM Reinforced Centres 

W for £13.50 « * P i w t Swage Case * * * 
RING US NOW (0793) 695034 

UK HOME COMPUTERS (Oept YC) 
82 CHURCHWARD AVE. 

SWINDON. WILTS SN2 1NH 7Qg 

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

• V t C - 2 0 • C O M M O D O R E 6 4 • 
• S P E C T R U M • 

SAE FOR YOUR HIRE KIT 

V S H (YC), PO BOX 6 5 , 
N O T T I N G H A M N G l . 

PLEASE STATE MICRO 
6 4 7 

/ T ' [ ' ! [ I I I I ! I M i > i t i i l i i 

I M P O R T / E X P O R T - T R A D E O N L Y 
w e s t o c k a l l w e l l - k n o w n b r a n d s a l l t h e t i m e 

HOME-COMPUTERS : Commodore. Atari, Spectrum, etc. 
PERIPHERALS : printers, monitors, disk drives, etc. 
ACCESSORIES : diskettes, joysticks, interfaces, ink-

ribbons. etc. 
and we are always looking for import/export 

connections. 
IF YOU W A N T TO SELL OR BUY, PLEASE 

CONTACT US 7 4 6 

r P T H f t M Krutswaal 3 - 1161 A L Zwanenburg 
I n W I N Holland - telephone (31) 2907 7102 

Handeimaatschapfxj bv. . , r . 
telex 10246 ectro nl 

A M S T R A D 

A M S T R A D C P C 4 6 4 / 6 6 4 / 6 1 2 8 
D I S C O V E R Y 

THE SERIOUS TAPE TO DISC TRANSFER PROGRAM 

k PROVIDES a quick and easy way of 
transferring software onto disc 

k DISPLAYS program name and header 
details 

t ALTER program names before saving 
t ADD relocators to programs that 

overwrite the disc area 
k RENAME and erase programs, easy to 

use 
Only £7.95 on tape £11.95 on disc 

Please add £1.00 for overseas orders 
S I R E N S O F T W A R E (Dept YC) 

76 Bridge Street , M a n c h e s t e r M 3 2KJ 
Tel : 061 796 6874 794 

IF Y O U L I V E I N 

S W E D E N 
F O R A L L Y O U R C O M P U T E R S N E E D S 

N I M A X 
D R O T T N I N G K R I S T N A S V A G 1 3 , 
1 1 4 2 8 S T O C K H O L M S W E D E N 

08/102703 
796 

Boxing lor the C 6 4 . Car Racer. Space 
Run. Space Target. Battleship. 

Five Super Games for only E l2 on 
Cassette. Don't loose this Super 
opportunity. 
Paymenbt must be made in Sterling. 
Send Cheque or Postal Order to: 
Joseph Muscat, "Lourdes" 
Fisher Rd.. Mgarr Malta. 
P i j m i l ttfadn lbs Postage and picking. 

FREE XMAS GIFT 
WITH EVERY CATALOGUE 
Send £1 cash for our catalogue of the 
best software for the Amstrad. BBC and 
Spectrum 
We'll send you the catalogue, with 
detailed reviews, what the critics say. 
load times and screen shots of the sort-
ware we have selected as the bst of its 
kin-d. PLUS a voucher for £ 1 off you first 
order and a FREE Xmas gift. (It will help 
you write your orderl) 
Satisfied customers in 64 countries. 

Send £1 to: SPEEDY SOFT (YQ, 
37 Church Road, 

London SW13 9710 824 

A S T R O L O G Y 
for beginners 
only £11.50 

A S t a r t e r P a c k c o m p r i s i n g a s i m p l e 
p r o g r a m t o c a l c u l a t e a h o r o s c o p e , 
a n i n t r o d u c t o r y b o o k l e t & 2 sel f 
t e a c h i n g p r o g r a m s ( h o w t o 
i n t e r p r e t t h e h o r o s c o p e ) . 

No previous 
knowledge required 

Spcctium. BBC/Electron. Otic. Otsgon. 
Tandy;Genie. Commodore 64,1 PET, Atari. 
Sharp. Amstttd.'Schneidtr. Colour Genie. 

MSX. IBM, Apricot, etc. 

m a n y m o r e p r o g r a m s fo r 
exper ienced astro logers 

a l s o o t h e r m i c r o s 
C a s h w i t h o r d e r ( a d d 5 0 p 

o u t s i d e U K ) o r l a r g e s a e f o r f r e e 
c a t a l o g u e t o : -

ASTROLCALC (Dept YC) 
67 Peascroft Read. 

Heme! Hempstead. Herts HP3 8ER 
Tel: 0442 51809 

BLANK CASSETTES 
Guaranteed top Quality computet? 
audio cassettes at great budget prices 
Packed in boxes of 10 with labels, 
intiy cards and library case. 
Prices include VAT, post and packing 
nC5 i£53S 0 0 0 2 4 7 0 
• C I O ) £5.4) U(C60£S50 
OtCl2>£5.45 ncC90t>£7.00 
n(C1S)£3.75 
BASF FLOPPY DISCS 
Prices of boxes of 10 
n S'/t Stngfe sideiDouble density £19.95 
• 5'/4 Double s<deOouWe density £2185 
• 5Vt Double SideOu^d density £2875 
MICRO FLEXI DISCS 
Pnce per unit 
u V/i Single side £400 eacti 
O 3Vi" Double side £4 75 each 
indicate quantity of each product 
nequined m boxes Free deb\«ry UK only. 
ChequeTO Enclosed for £ 
^ V f 
ADDRESS 

PftOFEWKXlAl 
mftGnfTKS LTD 

a M / V 
741 

Cassene House 329 Htreiet Road. Leeds ISiO 3W 
FREEPOSnei. 10552) 706066 
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BEAT THE DUST PROBLEM 

T h e M i n i - V a c is a v a c u u m c l e a n e r in m i n i a t u r e , t t f i t s in t h e h a n d a n d 
c o m p r i s e s a c h r o m e p l a t e d m e t a l b o d y , w h i c h c o n t a i n s a s u r p r i s i n g l y 
p o w e r f u l m o i o r d r i v e n b y a P P 3 s i z e b a t t e r y ( n o t i n c l u d e d ) . T h e r e is a 
c h o i c e o f t w o t u b u l a r n o z z l e s o n w h i c h c a n b e f i t t e d a l a r g e o r a s m a l t 
s o f t br is t le b r u s h a n d a d u s t c o l l e c t i o n b a g w i t h V e l c r o f l a p for e m p t y i n g . 
W h e n u s e d a s 3 v a c u u m c l e a n e r it w a s f o u n d t o b e i d e a l for d u s t r e m o v a l 
f r o m t h e i n s i d e of c o m p u t e r s a n d p e r i p h e r a l s , o r a r o u n d k e y b o a r d a n d 
screens . B y r e m o v i n g t h e d u s t b a g a n d p u t t i n g o n e of t h e n o z z l e s in i ts 
p l a c e it c a n a lso be u s e d for b l o w i n g . 
H a s m a n y o t h e r u s e s : for b l o w i n g or r e m o v i n g d u s t f r o m s t e r e o a n d v i d e o 
e q u i p m e n t , c a m e r a s , l e n s e s a n d e n l a r g e r s . 

OFFER PRICE £ 8 . 9 9 incl . 1 5 % V a t a n d U K p & p 
Older from Yout Computet Mini-Vac Oiler. iS 3eauct»T.p P.aee, London SW31NX usnj coupon or 
copy or pi»n paper Atow up to 28 flays Sor deiwy. UK addresses onfy Cbsitgdaie 3112.85 Cheques 
should be made payabie » Yew Conner fffers If Vai recect $ required. >( rs Ksenw: 10 sav so w'wn 
ordeiiftj 

Coupon to: YC Mini-Vac Offer, 48 Beauchamp Place, London SW3 1NX 
P<Cdse send Mim-Vacs <S> £8 99. Cheque enclosed C 

Ham _ 

Mm. 

Poittode . . 85/183 
BUSINESS PRESS INTERNATIONAL LTD. 

Registered in England No. 151637. ftegd Office: Quadrant House. The Quadrant. 

WET ZONE 
classical arcade action 

— fast, addictive, skilful 

only on micronet BDD 
or by mail order 

Send £ 4 . 9 5 cheque, 

cash or postal order to 

EVERISS SOFTWARE 
37 Linkway. Den ham Green. 

Uxbridge, Middlesex UB9 5NL 

BBC{BJ 

I M E W I A . F . I . L I S P IV 1(1* *S* ipoOrvm Und FVjkl. Swfumi ncluU 410 SK «at. intna' 
tiiii e.a. tuck. ovw TO I«IWM. 
fvA-fCMn *d*o<. loltrfK* 1 

M 40CWWtlt4fl WitTl • Turn* 
«umoLt. F« My CIS.00 nc. ( - Cl 00 f« bwl (>om A.F.I Softwn P.O. Sea 1*3. London SW17 9(11 

S P E C T R U M T A P E UTILITY 007 
Mxv (halting speccy driving you dotty? Woul 
you Idte a t m m shatper display? Our dot crwttt 
SupprtSSOr fits inside c/svs two soidcr joints, 
dear simple instrs. fully guaranteed 7-14 d*y* 
delivery only £5.50 inc. Ctvequa/PO to. A 
Baldvwn, 11 wwoughby Ave, Union. Monro, 
NO? 2ER 

AMSTRAD * ATMOS * 0RIC1 
SOFTWARE CLUB 

Hundreds of titles available - Excellent 
selection. Also, popular accessories and 
utilities for the Amstrad available for sale 
at discount prices. 

SEND SAE STATING COMPUTER 
26 Bwchley Drive. Cardiff CF5 3SN. 

MOTORIZED gearbox — two motors, clutch 
and housed in a plastic case €9.60 + 
information to control each motor via 
computer e.g. CBM 64. Wheels £120 oach, 
Unisoft, 31A Church Road. Burton Joyce. 
Nottingham. 

T h e P u b l i s h e r s t a k e a n 
r e a s o n a b l e c a r e t o 
e n s u r e t h a t c l a s s i f i e d 
a d v e r t i s e m e n t s a r e 
g e n u i n e , b u t r e a d e r s 
m u s t s a t i s f y t h e m -
s e l v e s t h a t t h e y w i l l b e 
o b t a i n i n g w h a t t h e y 
r e q u i r e b e f o r e e n t e r i n g 
i n t o t r a n s a c t i o n s , pa r t i -
c u l a r l y if t h e y i n v o l v e 
l a r g e s u m s of m o n e y . 

S i T / f W J W -

MM CLASSIFIED 
ORDER FORM 

Classified Rates 
Linage; 60p per word <Mln 20 wordxj -
prepayable 
Imoge odvertitert ihovld c r h * form 
jvsvyM In HOCK. CASrtMS. Fhont nvmbrr 
coun'i oj 2 word* Norn* and addmj lo b* 
potd for d u%md m advertaetnent. So* Hu/nber 
If required it £7.00 extra. 

Dtsplcy — roHl per KC (Win 2j«) 
One insertion £10.00 
Three insertions £9.70 
Six insertions £9 J0 
Twelve insertions CV.00 
Display advertisers should provide separate 
copy and preferably reserve space by phone 
101-6613036!. 
Method of Payment 
Cheques etc. should be made payable 
to Susine** Press International Ltd. and 
crossed, l enclose herewith 
chequePOfor 

Please debit my Access/Visa Barclay 
Card/American ExpietSJDiners Club int.1 

;as below 

Please Insert the following advertisement In Your Computer Classified Section 

L I N A G E 
PLUS 
1 5 % 
V A T 

T O T A L L I N A G E 
PLUS 
1 5 % 
V A T 

T O T A L 

£ 1 2 . 0 0 £ 1 . 8 0 £ 1 3 . 8 0 

£ 1 5 . 0 0 £ 2 . 2 5 £ 1 7 . 2 5 

£ 1 8 . 0 0 £ 2 . 7 0 £ 2 0 . 7 0 

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

£ 2 7 . 0 0 £ 4 . 0 5 £ 3 1 . 0 5 

£ 3 0 . 0 0 £ 4 . 5 0 £ 3 4 . 5 0 

No. of insertions required] |Box No. required YES/NO 
NAME IPfease include initials) 

ADOftESS. 
S I G N A T U R E 

Post to: 
Cut out the order form and return 
together with your remittance to: 
Classified Department, Your Computer, 
Room H211. Quadrant House, The 
Quadrant. Sutton, Surrey S M 2 5AS 
101)661 3036 

Payment by credit card please state address card Is registered 

Daytimetel.no 

THIS FORM SHOULD BE RETURNED BY DEC 20 FOR THE FEB ISSUE 
Company Registered Number: 151537 (England) Registered Office: Quadrant House. The Qutd/Wht. Sutton. Surrey SM2 SAS. 
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msTconpuTi 
VIDEO VAULT INTERNATIONAL 

,10* REPAIR SERVICE J l i 
i ^ Q U N O SPECTRUMS REPAIRED for only £ 1 9 . 9 5 

' including PARTS-INSURANCE and P& P. 
M A U i n n C M We d o n t give you a be tween pr ice and let YOU guess 
IM W n l U U C I M t he bill, we give y o u a 100% fixed price NO extras, w e 
C V T D A C a o n t n e e a t 0 boast abou t ou r service, we nave 
C A I K H J 1000'S of customers f r o m all over t h e wo r l d highly 

de l ighted w i t h ou r service and help. o n l y . 2 0 
minutes f r o m Manchester Centre BBC. c o m m o d o r e 64. Vic 20. also repaired 
call us for details. 
Don t wai t weeks fo r your repair, w e t u r n a round all compute rs In 24 hrs. All 
repairs carry a fu l l 3 m o n t h guarantee, plus on every Spect rum we repair, we 
send you a f ree game w o r t h £5.95 f o r your en joyment and pleasure. 

M o s t S p e c t r u m s repaired w i t h i n 45 m i n u t e s . 
A i l M i c r o s i n s u r e a f o r r e t u r n j o u r n e y 
K e y b o a r d fau l ts on ly £8.9$ 

* Wh i le y o u w a i t serv ice by Pro fess iona l 
C o m p u t e r E n g i n e e r s 

• J m o n t n w r i t t e n g u a r a n t e e o n ail repairs . 
• international Repair company, we repa r 

computers from all over the world. 
« All c o m p u t e r s s e n t t)y Mall o r d e r t u r n e d 

a r o u n d In 2fl hrs. 

S c h o o l repa i rs u n d e r t a k e n - d i s c o u n t ava labie. 
F r e e s o f t w a r e w i t h e a c h S p e c t r u m repa i red . 
Over 8 years e x p e r i e n c e w o r k i n g w i t h 
c o m p u t e r s . All c o m p u t e r s fu l ly t e s t e d . 

HOW TO SEND Just parcel y o u r c o m p u t e r i n suitable wrapp ing enclosing £19.95 fo r spec t rum repairs, please do n o t send power 
supplies, c o m m o d o r e computers , jus t send £1.75 (U.K. Eire. 1.0.M. C.I.) or £6.50 (Europe/Scandinavia) w i t h your 

. . . . _ _ _ . — — a d d r e s s o r p h o n e n u m b e r a n d w e w i l l c o n t a c t y o u s a m e d a y b y p h o n e o r l e t t e r w i t h Q u o t e . l f y o u p r e f e r . p l e a s e 
Y O U R C O M P U T c R c a n us and w e wi l l give you a quo te over t r ie phone, we aim t o please. That's wha t made us the mos t reliable 

service centre. 

COMMODORE 64 
* NOW REPAIRED * 

Call us for details or purchase 
the i.C'sfrom our D.l.Y. section 

SPECIAL OFFER'. 
Y O U C A N T R E F U S f c 

16K to 48K upgrade y 

PSAAGGSS^ 
S e s a great Christmas p r e ^ n t . 

order t h e u p g r a d e Kit. 
(only £17.95.) 

Q U A L I F I E D S T A F F ! 
T H E 

L O G I C A L 

THEPES ' - c h o i c e 

THAT CANNOT BE BEATEN 

•SPECIAL 
KEYBOARD UPGRADE 

Why not 
upgrade your 

_ ^ S p e c t r u m Into 
- a new keyboard 

o i r t ^ C 4 n u p ? r a d e vour 
old spectrum into a new 

D.k. ironies keyboard 
for o n l y £31.50 J 

p is JJ return 
*«VJkT 

formal retail price £39.95 

p-s - s s s r -
STOP 
PRESS 

VIDEO V A U L T LTD will Shortly be 

VSSSSSSSSS^ 
white youwait computer repairs. 
ffitHs space for details of 
special opening offers. 

D.l.Y. 
CORNER 

w e regret w e cannot 
show all the componen ts 
available. Just give us a 
call and we can q u o t e you 
over t h e phone, delivery 
by return. 

Spectrum Parts 
Z80A CPU 3.0 
4116 Rams 0.9 
nx650 0.6 
Service Manuals 20.0 
ULA6C001 9.5 
Transistor 2TX 215 0.5 
Transistor ZTX 313 0.5 
Keyboard Membrane s o 
Keyboard Template 3.0 
Keyboard Mat 5.0 
Power SUDDSV Units 7-9 
Feet(Each) 0.2 

c o m m o d o r e 64 Chips 
6526 
6510 
6581 
901227-03 
901226-01 
901225 01 
6559 
4164 Rams 
Power Supply Units 
All prices + P.& P. £1.501 
But include v.A.T. 

TRADE 
ORDERS W , 

,\NELC0ME] 
VIDEOVAULT HEALTH WARNING!!! 

sending y o u r c o m p u t e r t o any o t h e r R e p a i r c e n t r e can seriously Damage Its Hea l th 

OPEN 

DAYS 

Ltd, 

a 
WEEK Telephone: Glossop (STD 04574) 66555/67761 

140 High St. West, Glossop, Derbyshire, England 
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Special Reader Offer! 
the Duiaplug 
Mains Filter 
Adaptor... 

the end oi the 
line for spikes! 

The Duraplug Mains Filter 
Adaptor is an essential, yet 
inexpensive, item for any user 
of sensitive electronic 
equipment in the office or 
home. Plugged into an 
ordinary wall socket it provides 
adequate protection against 
distortions in the mains supply, 
'laundering' noise and spikes 
out of the current and 
preventing digital circuits from 
misbehaving. 

^ ^ T o : Your Computer Offer, Room 807, Quadrant House, Sutton, ^ ^ 
Surrey SM2 5AS 

Please send me the fo l low ing: 

Quantity Duraplug Mains Filter Adaptor(s) @ £17.95 each 
incl. p&p and VAT, 

I enclose my cheque value £ made payable to 
YOUR COMPUTER OFFER. 

NAME. 

ADDRESS . 

L 

EXPORT 
AND OVERSEAS VISITORS 

ALL MAKES OF MICRO 
COMPUTERS, PRINTERS, 

PERIPHERALS AND SOFTWARE 
SUPPLIED AT DISCOUNT 

PRICES. 
A M S T R A D • O R I C • S I N C L A I R 

• B B C M I C R O • A T A R I • 
C O M M O D O R E • A P R I C O T • 
S T A R • B R O T H E R A N D A L L 

P O P U L A R M A K E S 

UNICOM HOUSE 
182 ROYAL COLLEGE STREET, 

LONDON NW1 9NN 
TELEX: 295931 UNICOM G 
TELEPHONE: 01-4821711 

P ^ S t e r 

J 

I Pi 

ASC Elecktronic 32 
Africa Online 106, 107 
Alligata Software 34 
Amstrad 6, 7, 9 
Amstras Ahaw 32 
Anirog 10 
Atari 76, 77 
Artie Computing 125 

B 
Beebug 124 
Beta-Soft 34 

C 
Cascale Games 5, 119 
Commodore 36, 82 
Compumart 124 
Computer Link 50 
Computers by Post 26 
Cumana 122, 123 

O 
Dennison I.B.C. 
Digital Integration 90 
Durell Software 8 

E 
English Computer Shop, 

The 34 

G 
Gremlin Graphics 55 

H 
Hi-Voitage 24 

L 
LCL 

M 
Mannesman Tally 
Micro-X 
Microgold 
Micronet 800 
Micropower 
Miracle Technology 

Ocean Software 
Opus Supplies 

RSD Connections 
Realtime Games 
Romantic Robot 

Selec Software 
Silica Shop 
Spectravideo 
Superior Software 
Swanley Electronics 

50 

4, 123 
26 

130 
47 

17. 19 
22 

11, 70, 87 
60, 6 1 

50 
120 
28 

28 
79 

102 
116 
28 

T 
Tandy 65 
Thoughts & Crosses 99 

U 
US Gold I.F.C., 12, 13. 14. 15. 

43, 66, 67, 88, 115, 121 
Ultimate 16,18,118 

ICS 
Imagine 

26 
117, Back Cover 

Virgin Games 

W 
Woolf Graphics 

40 

102 
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ORE ELEPHANTS 
TO TRUST 

ELEPHANT printer ribbons, bead cleaning disks and computer cleaning kits are now added to 
the ELEPHANT family to provide you with a total computer supplies package. Together with 
ELEPHANT MEMORY SYSTEMS disks - certified 100% error free and problem free and 
guaranteed to meet or exceed every industry standard - ELEPHANT is now more than ever the 
trusted brand that gives you the best from your computer. 

Dwmison ELEPHANT NEVER FORGETS 
Dennison Manufacturing Co. Ltd. 
Colonial Way. Watford. Herts WD2 BJY, Tel: Watford ;0923) 41244, Telex: 923321 

France: Soroclass.45. rue de l'Est - 92100. Boulogne 
Tsl Reseat de Distribution: 605.9839. Administration ties Ventes; 605.7079. Telet EMS 206 436 F 
Germany: Marcom ComputerzubehorGmbH. PodSlelsWstr; 321,3000 Hannover51. TC. '0511) 647420. Telex: 923818 
Italy: King Vies SPA. Via Regis Pare© 106 BIS. 1C036 Settimo, Tbnnsso. Tel: (Oil: 800.93.93,Telex: 211467 KIK YEC--
Other Conntrles: Der.r.ison International Company 4X6 ErkraUi i Matshias-Clâ is-Swasse 9,Tele?; 6?.8 6600 

E 



imagine Software is available from: W H S M I I l i /^!MJiili lLll. l¥OOtlW¥?7W ( LASKYS Rumbelows-Graen-s , 
Spectrum Shops and all good dealers. 

Imagine Software (1984) Limited Central Street* Manchester M2 5NS* Tel: 061 834 3939*Teiex: 669977 


