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— — — — POST COUPON NOW TO: — 

SPECTRUM GAMES. FREEPOST MANCHESTER M3 8BB 

Any ZX Spectrum Any VIC 20 

Please Monster Muncher • 

I rush me Rocket Command i
nota

i
vaUabll? 

a copy R o a d F r o g I p 
| o t Cosmic Intruders tHJ L J 

SPECIAL OFFER - SAVE ON TWO -
SAVE £2.00 ON ANY TWO GAMES - PAY ONLY £9.00 

I enclose cheque/P.O. for £ 
or please debit my Access Card No. 

ADDRESS 

world's greatest arcade games" 
fox-

ZX Spectrum 
and VIC 20 

Featuring: 
• Hi-Resolution Graphics 

• Sensational Sound Effects 
• Authentic Arcade Action 

• Machine Code Thrills 

FREEPOST NO STAMP NECESSARY 

• COSMIC INTRUDERS 
The original and best 

intruders game with some 
new twists - how long can 
you last? 

• ROAD FROG 

Guide Froggy across the 
road, then the river and 
finally home - but beware 
the Evil Monster! 

ATTY G A M E JUST 
Including, VAT, post 
& pack and OUR NO 
QUIBBLE REPLACEMENT 
GUARANTEE £5.50 

SPECTRUM GAMES 
FREEPOST MANCHESTER M3 8BB 

INSTANT CREDIT CARD SALES 
LINE (24 HOURS) 

061-832 9143 
Dealer enquiries invited 

• ROCKET COMMAND 
Speed across the planet 

surface to defeat the aliens 
and save the Human race -
smart bombs and hyperdrive 
to aid you. 

• MONSTER MUNCHER 
Chomp the appies in the 

maze before the monsters 
eat you - if you can swallov,v 
the boosters you might even 
eat them! 
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Votcc that launched 1,000 speech chips: page 58. 

1 

Cover photograph by Stephen Oliver. 

43 C O M P U T E R F A I R P R E V I E W : The widest range o f home computers ever gathered 
under one roof; the latest machines, the latest software all at our June Earls Court fair. 

44 E D I T O R I A L A N D Y O U R LETTERS : A way o f speeding up or slowing down Vic 
games; an end to Sinclair loading problems. W h y the music men arc moving in. 

46 NEWS : New micros f rom Memotech, Texas and, believe it or not, Volkswagen; 
Commodore sweeten Vic-20 prices and Cyborg helps micros unite. 

51 
54 

C O M P U T E R CLUB : Simon Beesley revisits the hallowed halls o f Croydon Central 
Reference L ib rary and finds London's number two club thr iv ing. 

F IRST BYTES : T h i s month your introduct ion to comput ing opens up ports, takes a 
peek at Pokes and goes down to zero. 

58 
62 

B B C S P E E C H SYNTHESIS : A l l it needs is an autocue - John Dawson listens to 
Kenneth Kendal l 's dulcet tones issuing from a B B C Mic ro . 

VIC-20 S O F T W A R E SURVEY : Peter Connor zaps some grids, depopulates a planet 
and rescues a captured scientist. 

66 SCRAM-20: Shoot through the corridor o f fire in Na l in Sharma's gr ipp ing program for 
the Commodore Vic-20. 

72 S P E C T R U M M I N E F I E L D : I t 's a long way back to headquarters, and you have to be 
careful not to put a foot wrong i n David Goodrum's explosive game. 

75 
80 
86 

ZX-81 Q U I C K L O A D : N o more quiet cups o f tea whi le you wait for programs to load. 
Richard Taylor helps you load more quickly and eff iciently. 

VIC D I S A S S E M B L E R : Alan Westwood presents a program, structured so that new 
functions can be added, to help you slice through hexadecimal. 

D R A G O N F L I G H T S I M U L A T O R : Loop, bunt and ro l l o f f the top - yes, you can get 
airsick in the comfort o f your own home thanks to John Nash. 

95 S P E C T R U M E D I T O R : Trevor H i l l ' s program provides a user-friendly set o f routines 
that w i l l protect against inval id input . 

102 
106 

ZX-81 G A M E S — I K W O N D E R S : Rod Hopkins demonstrates once again what can 
be done in the confines o f I K . F ly a starship or knock down a wall. 

O R I C G R A P H I C S : Hav ing pondered in his fastness about the relative merits o f 
Spectrum and Or ic, T i m Langdell illustrates early graphics on the Oric. 

109 THIS IS T H E V O I C E O F T H E S P E C T R U M : John Edwards has coaxed speech 
f rom the beast, audible without add-ons, or other hardware extras. 

^ B B C SNAKES A N D L A D D E R S : You need a head for figures as wel l as heights as 

121 
128 
134 

you clamber up the rungs and slide down the snakes in Peter Donn's game. 

A T O M P L O T T I N G P O W E R : Some software to help A tom owners hold their heads 
up high when in the company o f supposedly better graphic machine owners. 

A T A R I T I M E T R I A L R U N : H o w fast is Stan Ockers racing car? Swap the Ferrari 
for an Atar i and leave the rest o f the pack eating dust. 

D R A G O N W O R D P R O C E S S O R : John Nash takes t ime o f f f rom aerobatics to 
show you how to configure your text. 

]41 
147 

B B C T A P E T O D I S C : John Simpson shows how cassette-based programs can be 
stored on, and run f rom disc. 

C A R D S O F FATE: Chris Somerville 
ZX-81 prophet. 153 6502 M A C H I N E C O D E : Darry l 

Mattocks' guide. 

161 R E S P O N S E F R A M E : T i m I lar tnel l 
answers your queries. 191 C O M P E T I T I O N C O R N E R : More 

puzzles, Texet winner. 

163 S O F T W A R E FILE: 10 program-packed pages fu l l o f games, tips and serious 
applications for the Or ic , A tom, ZX-81, BBC, Vic-20, Dragon and Spectrum. 

WIN A MICROLINE PRINTER: See card between 
page 42 and 43. 
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BOUGHT 
ANY 

INTERESTING 
CASSETTE 

BOXES LATELY 
The Microcomputer Software C lub exists to help home micro 
users to buy good programs not pretty boxes. Advertisements 
and clever packaging can make the worst programs appear 
tremendous. It is not unti l you have 'gambled' your money that 
you discover how good they really are. Some are only slightly 
different to others you may already o w n ; many are not as good 
as you wou ld be entitled to expect; and others are just a complete 
waste of money. O f course, there are some excellent programs 
around, and many more appear each month. Many thousands 
of home micro users now f ind out about them easily, safely and 
regularly. In addi t ion, they are able to buy them at really low 
prices. They are all members of the Microcomputer Software 
Club. 

FREE MEMBERSHIP 
Membership of The Microcomputer Software Club w o u l d save 
you money and trouble. Each month we thoroughly test and 
evaluate the many programs issued by the growing number of 
producers - inc lud ing IJK, Bug-Byte, A & F, Campbel l , C-Tech, 
Imagine, Lothlorien, DJK, Salamander, Bridge, and the smaller 
companies that you may f ind it di f f icul t to keep track of. If a 
program is good, and it has got to be very good, it is recom-
mended to our members in the next issue of the Newsletter. 

NO OBLIGATION 
Members are not obl iged to buy a f ixed number of programs 
from The Club, t h e y buy what they want when they want. 

Whether it is one program in a year or one a month, they know 
that when they buy from THE MICROCOMPUTER SOFTWARE 
CLUB they are buy ing the best programs at the best prices. 

LARGE SAVINGS 
ON TOP SOFTWARE 

All programs are, at least, 10% cheaper than normal and, each 
month, the best of the most recent software is made available to 
members at 20% less than normal . Postage and packing is free 
on orders of two or more programs for delivery w i th in the UK; 
ordering and payment are simple, and qual i ty is guaranteed. 

FREE NEWSLETTER 
Our latest Newsletter offers programs from most leading 
suppliers and from a few that, perhaps, you do not yet know. A 
program has to be good, very good, before it is recommended to 
members. It also has to be rel iable and, even before the 
members' discount, it has to be good value for money. Subject 
coverage includes adventure, arcade, educat ion, strategy 
games, household appl icat ions, fami ly games, business, 
util it ies and programming aids. 

CLUB EXPANDS TO INCLUDE 
COMMODORE 64 AND ORIC 

USERS 
Two excellent new machines have just been added to our 
coverage - the Commodore 64 and the Or ic . Software for these 
machines w i l l be in our next Newsletter. Remember, member-
ship is completely free of charge and you are under no obl iga-
t ion to buy anything from the Club unless you really want to. If 
you use a Z X 8 I (16k), Spectrum (16k or 48k), BBC (A or B), 
Dragon 32, Vic (expanded or unexpanded), Commodore 64 or 
Or ic , you should jo in THE Cl UB. 

w m 
Free membership application 
Please accept my application and enrol me as a member 
of The Microcomputer Software Club. I understand that 
membership is free of charge. NAME 

As a member I will receive the Club Newsletter free of ADDRESS 
charge and will be entitled to benefit from any savings 
offered to members on selected programs for micro-
computers. I may cancel my membership at any time. CITY 

THE M ICROCOMPUTER SOFTWARE CLUB POSTCODE 

^ P.O.Box 166, Oxford, 0X2 9BJ, England. COMPUTER MODEL 

AGE (If under 18) 

COMPUTER RAM. 
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Now you can have 
complete protection against 

breakdown after the expiry of 
your manufacturers guarantee! 

COMPUTER-SAFE 
EXTENDED 

GUARANTEE 
PLAN 

Here's good news for computer owners: 
Now you can completely safeguard your equipment against repair costs 
th rough b r e a k d o w n after your manufacturer's guarantee has run out! 
And at very little cost. 
It's called the COMPUTER-SAFE EXTENDED GUARANTEE PLAN, and has 
been organised by COMPUTERS FOR ALL to give complete 'peace of mind' 
during the second and future years of ownership! 
Here's how it works: 
Little cost. BIG cover 
The costs depend on the purchase price of your c o m p u t e r . . . for instance: 

Purchase 
Price Up to £200 £201-£300 £30l-£400 £401-6500 Over £500 

COMPUTER 

D I S C ™ £15.00 £22.50 £30.00 £37.50 ASK! 
MONITOR 

For this you are covered for the cost of repair following mechanical or 
electrical breakdown* or the market value if the cost of repair exceeds the 
value of the equipment at the time of breakdown, with a maximum amount 
of £1,000 payable in any one period for insurance. 
BIG cover. No quibble 
With a COMPUTER-SAFE PLAN, you can arrange for the repair through 
either your local COMPUTERS FOR ALL Dealer who will claim the costs from 

us, or you can use any bona-fide computer repair company providing you 
first settle the account and then reclaim your costs from Domestic & General 
Insurance Co. Ltd. 
There's no quibble. No sending through the mail. With a COMPUTERS FOR 
ALL Dealer you will get fast, efficient and professional service! 
You're covered from day one! 
With a COMPUTER-SAFE PLAN you're covered from the expiry date of your 
manufacturer's guarantee on all products, it will be effective for a whole 
12 months from that date. Thereafter you will be invited to renew the policy 
for a further period! 
Choose the equipment you want to cover 
Apart from your Home Computer, you can also have a COMPUTER-SAFE 
PLAN to cover peripheral equipment such as Printers, Monitors, Disc Drives 
etc. The costs being those already quoted for computers. 
DO IT NOW AND GET AN INCREDIBLE INTRODUCTORY OFFER! 
Normally in order to be eligible for this extended guarantee you have to 
apply within 30 days of purchase of equipment, but as an introduction to 
the COMPUTER-SAFE PLAN we are offering a SPECIAL AMNESTY for 
existing owners. 
If you bought a computer (or equipment) between June 1st 1982 and May 
31st 1983, you can purchase a COMPUTER-SAFE GUARANTEE and get full 
cover for a whole year! 
This is the only time this offer will ^ m m ^ ^ 
be made so SEND IMMEDIATELY! COMPUTERS 

COMPUTER-SAFE EXTENDED GUARANTEE PLAN FOR ALL 

I 
I 
I 
I 
I 
I 

(Pfease complete in D'cck capitals) 

SURNAME 
Mr /Mrs /M i ss 
Address 

Initials. 

Equipment details: Type and Make 

Model No. 
Tube Size and Serial No. 
(if applicable) 

Serial No. 

Period of manufacturer's 
guarantee/years 
Purchase price £ 

Purchase date 
Payment enclosed £ 
Declaration 
I hereby apply tor your breakdown Insurance in 
accordance with the terms of your Policy, of which I 
understand a specimen is available on request, issued 
in respect of this class of insurance. I warrant that the 
equipment is in good working order and used for 
domestic purposes only and declare that the details in 
this proposal are true and complete to the best of my 
knowledge and belief. I agree that this declaration shall 
be the basis of the contract between myself and the 
Domestic & General Insurance Co. Limited. 

Signed 
Date 

Please enclose the following with this application: 

Proof of purchase of machine(s) either original 
receipt, guarantee card or other substantiation. 
Remittance in full (see schedule above). Cheques 
made payable to: Domestic & Genreal Insurance 
Co. Ltd. 
•Please note: the policy does not cover overhaul, 
modification, repairs to finish or cosmetic trim, damage 
caused by wilful act or neglect, loss or damage arising out 
of commercial use. or loss of the insured product or 
consequential loss of any kind. 
The completion of this form does not constitute a contract — 
insurance will be issued at the sole discretion of Domestic & 
General Insurance Co. Ltd. 

Post Today to: 
C O M P U T E R S FOR A L L , 
7 2 North Street, Romford, Essex. L-iwic pnue z _ _ udie / i N o n n 5>ireei, nomrora, tssex. 
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The June 
TopTen 

in Spectrum 
software at 
WH. Smith. 

Penetrator 
Melbourne House 
48K £6.95 

The range of software available for the 
Sinclair Spectrum is to say the least, extensive. 

So every month at W. H. Smith, we review 
the range with particular reference to presenta-
tion, challenge, excitement and value for money. 
And because we're quite severe it's a difficult job 
finally to arrive at a Top Ten. But as you can see, 
not impossible. 

You don't have to take our word for it 
A t W. H. Smith we stock the widest selection 

of Spectrum Software, so you can judge for 
yourself. 

Title 
Arcade Games 
Meteor Storm 
Spacc Intruders 
Time Gate 
Gulpman 
Spectral Invaders 
Meteoroids 
Planetoids 
Hungry Horace 
Spacc Raiders 
Mazeman 
Nightflight 
Ground Force Zero 
Caterpillar 
Leapfrog 
Gobble-A-Ghost 
Centi-Bug 
3DTanx 
Cruising 
Blind Alley 
Derby Day 
Jackpot 
Escape 
3D Tunnel 
Gobblcman 
Galaxians 
Invasion Force 
Sentinal 

Producer 
K 

RAM Pricc 

Quicksilva 16 £4.95 
Quicksilva 16 £4.95 
Quicksilva 48 £6.95 
Campbell 16 £4.95 
Bug-Byte 16 £5.00 
Softek 16 £4.95 
Sinclair 16 £4.95 
Sinclair 16 £5.95 
Sinclair 16 £4.95 
Abersoft 16 £4.95 
Hewson 48 £5.95 
Titan 16 £5.00 
CDS 16 £5.95 
CDS 16 £5.95 
CDS 16 £5.95 
DK Tronics 16 £4.95 
DK Tronics 16 £4.95 
Sunshine 16 £4.95 
Sunshine 16 £4.95 
Computer Rentals 48 £5.95 
Computer Rentals 48 £4.95 
New Generation 16 £4.95 
New Generation 16 £5.95 
Artie 16 £4.95 
Artie 16 £4.95 
Artie 16 £4.95 
Abacus 16 £4.95 
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PSION 
m o o M w 

-ARCADE A C T I O N 

P t A R l M 
E N T E R P R I S E HORACE 

GOES SKIING 

Title Producer 
K 

RAM Price Title Producer 
K 

R A M Price Title Producer 
K 

RAM Price 
Avenger Abacus 16 £4.95 Planet of Death Sinclair 16 £6.95 Backgammon CP Software 48 £5.95 
Cyber Rats Silversoft 16 £5.95 lnca Curse Sinclair 48 £6.95 Draughts CP Software 48 £6.95 
Arcadia Imagine 16 £5.50 The Hobbit Sinclair 48 £14.95 Practical 
Ground Attack Silversoft 16 £5.95 Ship of Doom Artie 48 £6.95 Vu-Calc Sinclair 16 £8.95 
Orbiter Silvcrsoft 16 £5.95 Espionage Island Artie 48 £6.95 Vu-File Sinclair 16 £8.95 
Slippery Sid Silversoft 16 £5.95 Rescue Computer Rentals48 £5.95 Vu-3D Sinclair 48 £9.95 
Strategy Games The Orb Computer Rentals48 £5.95 Collectors Pack Sinclair 48 £9.95 
Battle of Britain Microgame 48 £5.95 Util ity Club Record Controller Sinclair 48 £9.95 
Novotnik Puzzle Phipps 16 £4.95 M/C Code Test Tool Oxford 16 £9.95 Address Manager Oxford 16 £8.95 
Chess Artie 48 £9.45 Editor/Assembler Oxford 16 £9.95 Finance Manager Oxford 16 £8.95 
Voice Chess Artie 48 £9.95 Compiler Softek 16 £14.95 Dietron Custom Data 16 £4.75 
SuperchessII CP Software 48 £7.95 Soft Talk II CP Software 48 £6.95 Program Collections 
Football Manager Addictive 48 £6.95 Spectsound PDQ 16 £5.95 Shiva Special 1 Shiva 16 £5.95 
Chess-The Turk Oxford 48 £8.95 Family Games Over The Spectrum 1 Melbourne House 16 £5.95 
Dictator DK Tronics 48 £4.95 Reversi Sinclair 16 £7.95 Over The Spectrum 2 Melbourne House 16 £5.95 
Everest Ascent Shepherd 48 £6.50 Othello CDS 16 £5.95 Over The Spectrum 3 Melbourne House 16 £5.95 
Dallas CCS 48 £5.95 Golf RandR 16 £3.75 

Over The Spectrum 3 

Adventure Conflict Martech 48 £11.95 
Labyrinth Axis 16 £5.95 Test Match Computer Rentals48 £5.95 

Prices corrcct at time of going to press. Subject to availability. At selected branches only. 

Chess 

Slair£7.95 
Starship Enterprise 
Silversoft P C Q C 
4 8 K 

Horace Goes Skiing 
Sinclair p r 
i 6 K X D . y D 

Schizoids 

Scagine£5.50 

Embassy Assault 
Sinclair 

^£4.95 
Muncher Mined-Out Transylvanian Tower 
Silversoft Quicksilva Shepherd 

""£5.95 48K£4.95 48K£6.50 
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SINCLAIR 
ADD-

from 16k - 4 8 k 
W i t h o u r M E 4 8 m e m o r y e x p a n s i o n add-ons 
y o u r Z X Spec t rum c a n Increase Its capac i ty 
b y u p to t h r e e t imes. 
• No solder ing * easy t o f i t • s imply p l u g 
In • fu l ly g u a r a n t e e d • n o loss o f m e m o r y 
t h r o u g h w o b b l e or w h i t e o u t . 
NB. Before ordering your Spectrum add-on please check 
wh ich Spectrum y o u have in your possession. 
A t the back of the ZX Spectrum the metallic contact strips 
can be clearly viewed. In the series A the space separating 
the strips is the same w i d t h as the strips. In the series B 
the strips are twice as w ide as the space between. 

SPECTRUM 
M E 4 8 Series A £ 3 4 . 5 0 Z X 8 1 M E 1 6 £ 1 9 . 2 5 

Series B £ 2 4 . 5 0 M E 6 4 £ 4 4 . 2 5 

T h e Ex te rna l M E 1 6 - 4 8 K plugs 
; i n t o t h e back o f y o u r Spectrum, 

sui table fo r series A & B. 
EXTERNAL ME16-48K £39.95 

f a n t a s t i c 
I " M — — ^ Z X 8 1 & S P E C T R U M 

SSI SPEECH SYNTHESISER 
SIZE 3 ' / z "x 5 3 A " x 1" 
• M a k e a m a z i n g speech ef fects w i t h y o u r 

Z X Spectrum. 
• Specially designed fo r use w i t h y o u r 

Spectrum. Just plugs in, n o d ismant l ing or 
soldering. 

• N o p o w e r pack, leads, bat ter ies or o t h e r 
extras . 

• A m p l e v o l u m e for bui l t in loudspeaker , 
M a n u a l V o l u m e C o n t r o l o n panel . C a n be 
p lugged in t o Exist ing hi-f i system. 

• Uses on ly o n e m e m o r y address. 
• Free D i c t i o n a r y o f Sounds. 

SSI SPEECH SYNTHESISER £39.00 

LEVEL-VU PRISM 
Al lows you to see your tape 

counter w i t hou t moving f rom your seat! 
a t taches easily t o recorder b o d y or lid 
f i ts most recorders inc luding Radio Shack , 
V ic -20 , A t a r i 
g r e a t l y magni f ies c o u n t e r 
numera ls LVP £3.99 

COMPUTERS 
7-9 Thane Works . Thane Vil las London N7 

TAPE LOAD ANXIETY? 
Vu-Load takes the frustration 

out of loading your ZX81 or Spectrum 
programmes. 
• Insures p r o g r a m m e load e v e r y t i m e 
• mon i to rs t a p e o u t p u t level 
• gives posi t ive save Ind ica t ion 
• detects b l a n k t a p e w i t h o u t d isconnect ing 

cassette w i r e s - _ _ 
• ready to use - no wir ing T L £ 1 9 . 7 7 

MICRO TAPE 
Save it - first time, 
on American micro-tape 

• Specially designed for use w i t h _ _ _ _ — V p a c k a q ' i n 9 
micro-computers — r r r t w t & w 

• L o w d r o p - o u t M " , v w , ; o " t h e price 
occurrence 

• U n i f o r m C o a t i n g ! 
• H i g h s a t u r a t i o n level 
• So g o o d , w e c a n g u a r a n t e e t h e m f o r 

12 m o n t h s l 
AUDIO DIGITAL AD.C12 - 55p 

AD.C20 - 65p 
• Free 23 l ine m e m o r y test p r o g r a m m e w i t h 

e v e r y a d d - o n . ( 

Please tick the appropriate box to order your 
Computer Add-on: 
M e m o r y E x p a n s i o n Spec t rum M E 4 8 Series A • Series B • 

2X81 ME16 • M E 6 4 • Speech Synthes iser SS1 Spec t rum C 

ZX81 D T a p e L o a d TL • Leve l V U L V P • 

A u d i o D i g i t a l AD.C12 • A D . C 2 0 • Externa l ME16-48K • 

* N B . A d d 4 0 p Pos t & P a c k a g i n g t o t h e pr tee o f a l l I tems. 

I enclose a cheque or postal order for made 
payable/crossed to Computer Add-ons. or I w o u l d like to 
pay by Access and I enter my number and signature 
accordingly 'Allow 28 days for d<rlivery. 

Signature 

Date 

Name 

Address 

YC3 Occupation 
COMPUTER ADD-ONS 7-9 Thane Works, Thane Villas London N7 
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r iOO FREE PROGRAMS 
F R O M SILICA S H O P — W I T H EVERY P U R C H A S E OF A N 

FOR FREE BROCHURES-TEL: 01-3011111 

REDUCED PRICES! 
We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400 800 
personal computers. We believe that the Atari at its 
new price will become the U K.'s most popular per-
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 3b0 professionally writ-
ten games and utility programs, some are listed 
below. Complete the reply couDon and we'll send 
you full details. Alternatively give us a ring on 01-301 
1111 or 01-309 1111. 

ATARI 400 
w i t h 16K £159 
ATARI 400 
w i t h 48K £228 
ATARI 800 
w i t h 48K £349 

4 0 0 / 8 0 0 S O F T W A R E & P E R I P H E R A L S 
• I v u u y u i . v . ^ U I I I V w w I o i l Z ^ I O I i - ^ v v f y v i j v m u i v v n i p v w i • v w v jw< • >v v w • w u m \ j VI w 1 • y v w «» n v v u . u u v v i v « • j r v u V/U • • w w y 

jgramming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 
plications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages. 

Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and thaVs all you'll need. Later on you can buy the Basic 
Pro< 
a p p l 

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 
available for the Atari 400,800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list 
as well as details on our users club. 
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 
ACCESSORIES 
Cab l e i 
C w i m 
Diskettes 
Joyst icks 
Le St ick Joyst ick 
Mijc Supplies 
Paddles 

A O V E N T U R E I N T 
Scow A d a m i A d v 
N o 1 Ad»*n tu re ind 
N o 2 Pirate A d v 
N o 3 Mission l i r o 
N o 4 V o o d o o G i l ! 
N o 5 The Cour t ! 
N o 6 Strange Ody 
N o 7 M y i t e r y Fun 
N o 8 Pyramid of 0 
N o 9 Ghost T o w n 
No 10 S*v Island 1 
N o 11 Sav l»'»n<J 2 
N o 12 Go lden V o v 
Angle W o r m i 
Def lect ions 
Galactic Empi re 
Galact ic Trader 
Lunar Lander 

M o u n t a i n Shoo: 
Rearguard 
Star F l i t e 
Sunday Gol f 

A U T O M A T E D 
S I M U L A T I O N S 
Crush Crumble Cmp 
Datestores o l R y n 
Dragon* Eye 
Invasion Or ion 
Rescue at Rigel 
Ricochet 
Star Warr ior 
Temple of Apshai 
Upper Rcochc i A p j 

BOOKS. 
Banc Ref Manual 
Compute A ta r i DOS 
Compu te 8 k A ta r i 
Compute Magazine 
Oe Re A ta r i 
OOS Ut i l i t i es List 
D 0 S 2 Manua l 
Mi te A ta r i 8ooks 
O p System L.K.no 
Wi ley Manual 

BUSINESS 
Calculator 
Oaiabase Managemt 
Decision Maker 
Graoh- l t 
Invo ic ing 
L ibrar ian 
M o n ft Loan Ana l 
Nomina l Ledger 
Payro l l 
Personal F in l M g m t 
Purchase Ledger 
Sales Ledger 
Statist ics 1 
Stock Con t ro l 
Telel -nk 1 
V n x V c 
Week ly Planner 
W o r d Processor 

CiLVSTALWARE 
Beneath The Pyram 
Famasy iand 2041 
Galactic Quest 
House O f Usher 
Sa^>ds Of Mars 
Wate r loo 
W o r l d War I I I 

P Y N A C Q M P 
A lpha Fighter 
Chompelo 
Crystals 
F o r « t Fire 
In t ruder A ler t 
Monarch 
Moonprobe 
Moving Maze 
Mom ino*» Jigsaw 
Rings o l The E m p 
Space T i l t 
Space Trap 
S tud Poker 
Tnp ie Blockade 

A i g x a i c 
At las of Canada 
Cubbyholes 
E lementary B io logy 
Frogmaster 
H i cko ry O ieko ry 
Inst Compt9 0 « m 
Lemonade 
Let terman 
Mapwaee 

Maths-Tac-Toe 
Met r i c ft Prob S o h g 
M u g w u m p 
Music T e r m s M o t a t n 
Musical Compute r 
M y First A lphabet 
Number Blast 
Polycalc 
P re iden ts Of U.S. 
• u i r Master 
St* rware 
Stereo 3 D Graphics 
T h r « R Ma th S y i 
V ideo Ma th Flash 
Wordmaker 

E D U C A T I O N 
t c f t m . A T A R I 
Conv French 
Conv German 
Com I ta l ian 
Conv Spanish 
Energy Czar 
European C & Caps 
H a r ^ m a n 
I n v i t T o P r o g 1 /2 /3 
K .ngdom 
Music Composer 

Scram 
States St Capitals 
Touch Typ ing 

E M I S O F T W A R E 
Brit.sh Mer i ta je 
Cobbage/Oominoes 
Oarts 
European Scene Jig 
H i cko ry O icko ry 
H u m p t y D u m p t y 
J u m b o Jet Lander 
Snooker ft Bi l l iards 
Submarine Commdr 
Sope? Cubes ft T i l t 
Tournament Pool 

ENTERTAINMENT 
f r o m A P X 
A l ien Egg 
A n t h i l l 
A t t a n k 
Avalanche 
Babe! 
Bfackiack Casino 
8<ock 8uster 
B lock ' E m 
Bumper Pool 

Castle 
Centur ion 
Checker K ing 
Chines* Puzzle 
Codecracker 
Comedy Diskette 
Oice Poker 
Dog Dm* 
D o m i n a t i o n 
D o w n h i l l 
Eastern From 
Galahad ft Ho ly Grl 
Graph ics 'Sound 
Jax -0 
Jukebox 
Lookal iead 
M e m o r y Match 
Midas T o u c h 
Mino taur 
O u t l a w ^ H o A i t i e r 

Preschoo' Games 
Pro BOivling 
Pushover 
Rabbotz 
Reversi I I 
Salmon R u n 
747 Landing S-mul 
Seven Card S tud 

S'eazy AiJventure 
Sol i taire 
Space Chase 
Space Trek 
Sultans Palace 
Tact Trek 
Ter ry 
Wizards G o d 
Wizards Revenge 

E N T E R T A I N M E N T 
G E S t S f t i 
Asteroids 
Basketba' l 
B lackjack 
Centipede 
Chess 
Enter ta inment K i t 
Missile Command 
Pac Man 
Space Invaders 
Star Ra<ders 
Super Bieakout 
V ideo Easel 

SYSTEMS 
.rosstire 

Frogger 

Jawbreaker 
Mission Astero id 
Mouskat tack 
Thresho ld 
Ulysses/Golden F l 
Wizard ft Princess 

P E R I P H E R A L S 
Centronics Printers 
0 :sk Dr ive 
Epsom Printers 
P r » j r « m Recorder 
RS232 in ter lace 
Thermal Printer 
16K Memory R A M 
32K Memory R A M 

vtHSONALINT 
f r o m APX 
Adv Music System 
Banner Generator 
Blackjack Tu tO ' 
Gotng To The Dogs 
Keyboard Organ 
Morse Code Tu to r 
Personj l F i t n e n Prg 
Player Piano 
Sketchpad 

A I D S I r o m A m i 
Assembler Ed i to r 
Dsembler ( A P X ) 
Mic roso f t 8asic 
Pascal i A P X ) 
Pi lot (Consumer) 
Pi lot (Educator) 
Programming K i t 

S A N T A C R U Z 
Basics of A n i m a t i o n 
Bohs Business 
Display Lists 
Graphics Machine 
Kids 1 ft 2 
Hor izon ta l Scro l l ing 
Maste ' Memory Map 
M i n i Word Processor 
Page F l ipp ing 
Player Missile Gr 
Player Piano 
Sounds 
Ver t ica l Scro l l ing 

S I L I C A C L U B 
Ov . r SQOjMogramt 
wr .h . for da ta i l j 
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Hatherloy Road. S idcup i 

FREE L I T E R A T U R E 
I am interested in purchasing an Atari 400/800 computer and 
would like to receive copies of your brochures and test reports 
as well as your price list covering all of the available Hardware 
3nd Software: 

•'llHh | Name 

Address 

Postcode 
YC0683 - Your Computer - June 1383 



GEfTliru m o r e p r o g r a 
^ . S P E C ^ ^ U O l i u T 

3 for the price of 2 - | ^ 9 0 , 
5 for the price of i | £59.85! 
7 f o r t h e p n c e o f 4 C C 0 U N T S 

( C A S H B O O K & g ^ p E D ) ^ ^ 

CASH BOOK ACCOUNTS 
PROGRAM FOR BBC 32K, 
TORCH, SPECTRUM 48K 
NEW £59.95 

IMi. l i . M t t ' 1 ) «!•»• 

isr 

One of the most innovative business 
programs on the market. Replaces a 
manual cash book system, e.g. Simplex and 
'All-in-One'. Written by practising Chartered 
Accountants, this practical program is 
simple to use and will replace your manual 
cash and bank records. By giving you access 
to vital management information as and 
when you want it. it wil l enable you to keep 
more positive financial control of your 
business. 
The software is extremely well and lucidly 
documented, and Gemini provide a full 
technical back-up and product up-date 
policy. Take a look at the informat ion this 
program will provide:-
• Summary of VAT information for VAT 

returns • Cumulat ive receipts and 
payments report analysed over the standard 

profit and loss and balance sheet headings • Opt ion for departmental 
analysis of sales and purchases • Audit trail printout of all transactions. 
• Journal routine for entering transfers between accounts and year 
end adjustment for debtors, creditors etc. * Trial balance at any 
interval * Interfaces to 'Final Accounts' program to produce balance 
sheet and trading and profit/ loss account etc. * Spectrum version 
may be used with Sinclair OR 80 co lumn printer. 

FINAL ACCOUNTS PROGRAM 
FOR BBC 32K, TORCH, 
SPECTRUM 48K £59.95 
Requires Cash Book module. This program will take 
your cash book data to the logical conclusion of 
balance sheet, trading and profit/ loss account and 

notes to the accounts i.e. fixed assets, land and buildings and capital 
accounts. Final accounts (BBC version) links to 'Beebplot' for graphic 
data presentation. 
Format: Torch disk. BBC disk/cassette. Spectrum cassette. 
Special Offer — Cash Book and Final Accounts together — £95* 

* 
NEW 

C^UMAIMM 

m i ( v M u r i < t H H i l i 

• ft-wmrt -

«C'IIT5fH IV t t t I 

'Gemini's range of software is in the vanguard 
of the releases for 'serious' micro users..." 

(WHICH MICRO AND SOFTWARE REVIEW) 

INVOICES AND STATEMENTS.. £19.95 
Compatible with most micros. See table. Ideal for 
the small business. A complete suite of programs together 
with generated customer file for producing crisp and 

efficient business invoices and monthly statements on your line 
printer. All calculations include VAT automatically, and the program 
allows your own messages on the form produced. This program gives 
you superb presentation and saves time on one of the most tedious 
tasks in the office. 

COMMERCIAL ACCOUNTS.. £19.95 
Compatible with most micros. See table. A gem of a 
program, all for cassette, with the fol lowing features:- Daily 
Journal. Credit Sales. Cash Sales. Credit Purchases. 

Purchases—other. Sales Ledger. Purchase Ledger. Bank Account. 
Year to date summary. A fully interactive program suitable for all 
businesses. Files can be saved and loaded and totals f rom one file 
carried forward to another on cassette. Particularly useful f rom a cash 
flow point of view, with an immediate accessibility to totals for debtors 
and creditors. Bank totally supported with entries for cheque 
numbers, credits and, of course, running balance. 

MAILING LIST.. £19.95 
J Compatible with most micros. See table. A superb 
dedicated database to allow for manipulations of names 

land addresses and other data. Gemini 's unique 'searchkey' 
system gives you a further ten 'user-defined parameters' to make 
your own selections. Features include the facility to find a name or 
detail when only part of the detail is known, it will print labels in a 
variety of user specified formats. 

DATABASE.. £19.95 
Compatible with most micros. See table. The 
program that everyone needs, the most valuable and 
versatile in your collection. Facilities include sort search, list 

print if required. Can be used in place of any card index application; 
once purchased you can write your own dedicated database to suit 
your particular needs with a limitless number of entries on separate 
cassettes. 

• STOCK CONTROL.. £19.95 
pk l ~ Compatible with most micros. See table. Dedicated 

IkV software with all that's necessary to keep control of stock. 
I I y I I This program will take the tedium out of stock control and 

save t ime and money. Routines include stock set up. user reference 
number, m in imum stock level, financial summary, line print records, 
quick stock summary, add stock, delete/change record and more. 

HOME ACCOUNTS .. £19.95 
Compatible with most micros. See table. Runs a 
complete home finance package for you with every facility 
necessary for keeping a track of regular and other 

expenses, bank account, mortgage. H.P.. etc. This program also 
allows you to plot graphically by Histograms your monthly outgoings. 

WORD PROCESSOR.. .£19.95 
Compatible with most micros. See table. This 
program features routines found in much larger and 
more expensive packages with a typical word length of 5-6 

letters it allows for around 1000 words in memory at one time. Ideal 
for the user who requires a simple program to write letters o n his 
computer. Features include, block delete, block insert, search and 
replace, edit text, display text and more. 

"Simple to use " 
Ideally suited to the way most offices run 

PERSONAL COMPUTER NEWS 
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m s for m o r e compute rs ! 
SPREADSHEET ANALYSIS 
BEEBCALC £19.95 
DRAGONCALC £19.95 

M p . . j FOR BBC AND DRAGON 32. Spreadsheet 
IN t . W processors have proved to be important tools for using 
micros in business, scientific and domestic financial applications. 

1 
BEEBPLOT & SPECTRUMPLOT £19.95 

i 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2 

13 
14 
15 
16 
17 
18 
19 
20 

POSITION A1 RC SPACE 
II A II 

- J.B. SNOOKER T/A POT- BLACK 
PROJECTED CASH FLOW 

INCOME 
Sales 

REVENUE EXPENDITURE 
Purchases 
Advertising 
Director's salary 
Salaries 
Rent 
Telephone 
Insurance 
Printing, stationaiy 
Repairs & renewals 
Hire of equipment 

COMMAND BCDEFGPRSTW"? 

5185 
B II 

YEAR 

Oct. 
£ 

11786 

500 
500 

1 5 % 

2216 

60 

C II 

ENDED 

Nov. 
£ 

10944 

500 
1000 
1596 
2216 

300 
200 
400 

60 
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Without any programming knowledge at all, you may:-
Set up a computerised spreadsheet, with chosen row and column names. 
Specify formulae relating any row or column to any other. 
Enter your source data and have the results calculated. 
Save the results on tape (or disk— BBC) for later reloading and manipulation. 
Print the tabulated results in an elegant report format. 
Experienced users may access saved files and write their own reporting or 
graphics presentation programs for the results. 

Some typical applications: — 
' Small business accounting applications, e.g. profit and loss statements and 

cashflow projections, break-even analyses etc. 
Investment project appraisal — anything from double glazing to oil rigs! 
Comparing rent/lease/buy options. 
Processing the results of scientific experiments or field studies. 
Engineering calculation models. 
In fact, anything that involves repeated re-calculation of results presented in 
tabular or spreadsheet format. 

. • % 
/ / • r > 

t 8 V * 

/DEC y 
S E p - ^ i - H O U 

I 1 H H ' / . - " / I t B i V h ' l 

Important new additions to 
the Gemini family. Present 
numeric and string data 
together in easily-
understood pie chart, 
histogram or graph format. 
Beebplot has a built-in 
interface to Beebcalc, and 
both Beebplot and 
Spectrumplot have built in 
interfaces to the Final 
Accounts program of 
Cashbook. The facility for 
mathematical function 

plotting is also provided. The BBC version has a high resolution 
screen dump for the Epson or CP-80 printers, and the Spectrum 
version dumps to the Sinclair printer via the 'copy key. A very useful 
program that will give superb results either from direct input of data 
from the keyboard or via simple access to other software data files. A 
must for business and education. 

Dealer/Trade enquiries invited —generous trade discounts 
for quantity. ___ -
Special ACCESS card instant sales j Y j l • - I Q E | * J 
hotline for prompt despatch... v i i - / 1 / f c 
24 hr Ansaphone Service. zr p 
All enquiries other than credit rft | 
card sales to 03952-5832 
Gemini. Functional Software Specialists. 9, Salterton Road, 

Exmouth, Devon. EX8 2BR Program Availability Chart:- _ _ 
/iL/i Isllhln /I/#<?/* /im-i/M P P Vii i 1 

Sir/, lair Spfiirum 
16» or 48k • • • • • • • • 
Oregon 
32i or 64k • • • • • • • 
VIC 20 
1161 - I • • • • • • 
Sine-air ZX81 
I16li - 1 • 
Grundy 
Nttfbcam • 
Sharp 
MZ80A • • • • • • 
Sharp 
M260K • • • • • • 
Sharp 
MZ806 • • • • • • 
8BC Micro nodel 
A cr B 321 
Alan 
400/800 • 
Torch 
Epsco 
HX-20 • 
Commctae 64 • 

PLEASE SEND URGENTLY 

(Please note: Items as priced except BBC/TORCH DISKS: please add £4 extra for 
40 track and £5 for 80 track format) 

I I I I I I I 

I ACCESS 
; ONLY BY 
I TELEPHONE 

I 

1 

Name 

Address 

Machine Type. 

I enclose 

Memory Size 

Make cheques and postal orders payable to Gemini Marketing Ltd 

Access Number 

Signature 

Gemini 
^ 1 M A R K E T I N G L I M I T E D 

Gemini. Functional Software Specialists, 
9 Salterton Road, Exmouth, Devon EX8 2BR I 



A NEW SERIES FOR 
FIRST TIME 
USER 
"Learning to Use" is a new series 
of books which introduces 
newcomers to the most widely 
used micros in the marketplace. 

The books assume absolutely 
no knowledge about computers 
and the reader is shown even the 
most fundamental operations 
such as "switching on " and 
" loading a program". The books 
lead the reader through simple 
programming and then on to 
graphics, wi th several programs 
which show how to achieve 
pictures and even animation! 

The user-friendly approach is 
consistent throughout the text -
not only are program listings 
clearly shown, but in many cases, 
a photograph is included to show 
what the program looks like when 
actually loaded and run! 

All books in the series are £5.95 
(incl. postage). — 
G o w e r 

To be published 
April-June 1983 
Learning to Use the Oric 7 
Computer (April) 
Learning to Use the Commodore 
64 Computer (May) 
Learning to Use the Lynx 
Computer (June) 

READ-OUT 

Order Form to: READ-OUT BOOKS AND SOFTWARE 
NEWTECH PUBLISHING LIMITED, 8/9 FORGE COURT, 
READING ROAD, YATELEY, Nr. CAMBERLEY, SURREY. 
24 Hour Answering Service. Telephone 0252 510331/2 

Name 

Address 

Make cheques payable 
to Newtech Publishing Ltd 
Please debit my Access [ J 
Number 

enclose my cheque for £ 
Signed 

Date 
NOW AVAILABLE 
Please send me copy/ies 
all at £5.95 each 
incl 
(Al low 

• pos tages packing, 
ow 14 days for delivery > 

• Learning to Use the PET Computer Q Learning to Use the VIC-20 Computer 
• Learning to Use the BBC Microcomputer [ " Learning to Use the ZX81 Computer 
• Learning to Use the ZX Spectrum • Learning to Use the Dragon 32 
[ learning to Usethe Apple I/HE • Learning to Use the Tl»/4a 

To be published 
Please reserve for me, and send to me on publication my copy ies of 
a l l a t £5 .95 e a c h •Learning to Use the Uriel •Learning to Use the Lynx 
( inc l . p o s t & p a c k i n g ) - Learning to Use the Commodore 6* 

12 YOUR COMPUTER, JUNE 1 9 8 3 



i n r z l a i r - conputERGuiDEs 
PUBLISHED BY SINCLAIR BROWNE LIMITED & 

SB 

) Marketed by 

John Wiley & Sons Limited Baffins Lane • Chichester • Sussex P019 1UD • England 

The 
Z X Spectrum 

Explored 
by Tim Hartnell, 

Foreword bv Clive Sinclair 

In (his practical guide — with programs 
throughout — Tim Harinell takes his readers 
from their first steps in programming to how the 
/.X Spectrum can be used as a tool at home, at 
work and for education. He looks at the use of 
sound, colour and 3D graphics, and shows how to 
write programs in BASIC, as well as how to use 
machine code on the ZX Spectrum. 

The /.X Spectrum Explored is complete with 

many programs for education, business and — not 

least — pure fun! 

0 946195 00 5 218pp October 1982 £5.95 

0 946195 13 7 192pp 

May 1983 (paper) £5.95 

Dynamic Games for the 
ZX Spectrum 
by T im Hartnell 

T i m Hartnell has selected 20 dynamic games of 

lasting interest. They range from board games 

like CHESS and PIRANDELLO. to arcade 

action in JOGGER and DEATH RACE 2000, 

and include a major adventure game, 

REVENGE OF CASTLE DREAD. 

A detailed introduction is prov ided for every 

game and, in most cases, the program is 

explained line by line, h igh l ight ing the tricks 

the programmers have used and suggesting how 

these can be applied in other programs and 

games. At the end of the book a chapter is 

devoted to suggestions on how to improve your 

own programs. 

13 YOUR COMPUTER, JUNE 1 9 8 3 



M i ' d w i E H 
B COMPUTER COMPANY LIMITED J 

choice for U3U3Q microcomputers 
BBC C O M P U T E R S 
M o d e l B £ 3 4 6 . 9 5 
M o d e l B + Disc In ter face £ 4 4 1 . 9 5 
Please p h o n e t o check d e l i v e r y 

BBC M I C R O DISC DRIVES 
BBC 31 S ing le 100K Dr ive 

Expandab le to 2 x 100K £ 1 9 9 . 0 0 
BBC 32 Dual 100K Dr ives £ 3 3 0 . 0 0 
BBC 33 100K U p g r a d e f o r 

BBC 31 £ 1 4 0 . 0 0 
BBC 34 Dua l 400K Dr ives £ 5 7 5 . 0 0 

BBC 35 Ut i l i t i es Disc ( s u p p l i e d £25.00 
o n l y w i t h BBC 31.32, 34) 

A l l Dr ives except BBC 33 s u p p l i e d cased 
w i t h Connec t i n g Leads. 

PRINTERS 
NEC 8023 Pr in te r 
(Ca r r i age £10) 

£ 3 2 0 . 0 0 

NEW 
1 

Shugart Single 100K 
Disc Drive 
(Fully compatible 
wi th BBC Micro) 
£ 1 9 9 + V A T 
C a r r i a g e £ 5 + V A T 

Utilities Disc 
wi th Word Processor 
£ 2 5 + V A T 

Suppl ied complete 
wi th all Connecting 
Cables 

Expansion slot 
for second Drive 
£ 1 4 0 + V A T 

Fast ex-stack delivery by 
Seairlcor... Al l pr ices e x c l u d e V A T . 

BBC UPGRADE KITS 
B8CA28 C o m p i l e A toB Upgrade £44.75 
BBC 1 16K Memory £18-00 
B8C2 Printer User 10 K.t £7.50 
BBC 3 Disc Interface Kit £95 00 

only supplied wi th OiSC Drives 
BBC 4 Analogue Input Kit £ 6.70 
BBC 5 Serial 1/0 RGB Kit £7.30 
BBC 6 Bus. Expansion Kit £ 6.45 
All kits ore supplied with full fitting 
instructions. 

BBC CONNECTORS 
BBC21 Printer Cable and Amphenoi 

Plua (not assembled) £13.00 
BBC22 User Port Connector and 

Cable 36" £ 2.46 
BBC 23 Cassette Lead £3.50 
BBC 24 7 Pin Dm Plug £0 .60 
BBC 25 6 Pin Din Plug £0 .60 
BBC 26 6 Pin Din Plug £0 .60 
BBC 35 Disci 0CaWc34VV IDC to 

2 x 34 way Card Edge £12,00 
BBC 36 Disc Power Cable £ 6.00 
BBC44 Analogue Input Plug 

& Lever £ 2.25 
BBC 66 1 M Bus Connector 

+ 36" Cable 

BBC ACCESSORIES 
BBC 45 Joysticks (per pair) 
BBC67 Eprom Programmer 

(assembled) 

£ 3 SO 

£11.30 
£57.95 

ACORNSOFT 
FOR THE BBC 
SBE03 Business Games 
SBE04 Tree of Knowledge 
SBE02 Peeko ComputerTnc 

Manual £ 8.65 
SBE01 Algebrail Manipulation 

PK £ 8 65 
SBX01 Creative Graphics 

Cassette £ 3 65 
SBX02 Graphs & Charts 

Cassette £ 8 65 
SBB01 Desk Oiary Ire Manual £ 8.65 
SBL02 Lisp Cassette £14 65 
SBL01 Forth Cassette £14 65 
SBG01 Philosophers Quest £ 8.65 
SBG07 Sphinx Adventure £ 8.65 
SBG03 Monsters £ 8 65 
SBG04 Snapper £ 8.65 
SBG15 Planetoid £ 8.65 
SBG06 Arcade Action £10.35 
SBG05 Rocket Raid t 8.65 
SBG13 Meteors £ 8.65 
SBG14 Arcadians £ 8 65 
SBG10 Chess £ 8.65 

ACORNSOFT BOOKS FOR THE 
BBC MICRO 
SBDD1 Creative Graphics £ 7.50 
SBD02 Graphs • Charts £ 7 50 
SSD04 Lisp £ 7.50 
SB003 Forth £ 7.50 
• Please ring for current delivery on 
Acornsoft products before ordering 

.from East Anglias | 
• leading supplier 

BBC MICRO C O M P O N E N T S 
4516 ICONS 
6522 
74LS244 
74LS245 
74LS1S3 
OS3631N 
OS8BLS12CN 
UPD7002 
8271 
20 Way Heade.-
26 Way Header 
34 Way Header 
40 Way Header 
15 Way D Sfct 
6 Way Din Skt 
5 Way Din Ski 

BBC SOFTWARE IN ROM. 
Wordproccssor "View" 
1.2 MOS 

£ 2 26 
£ 3.19 
£ 0.59 
£ 0.69 
£ 0.34 
£ 4.50 
£ 4 .50 
£ 4.50 
£36.00 
£ 1.46 

1.76 
2.06 
232 
2.15 
0.90 
0.90 

£52.00 
£10.00 

MIDWICH COMPUTER COMPANY LIMITED 
RICKINGHALL HOUSE. RICKINGHALL. SUFFOLK IP22 1 HH 

TELEPHONE (0379) DISS 8 9 8 7 5 1 
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ANIROG SOFTWARE 
XENOE 
An E-XPANDED-D screen presentation with 
superb action packed space thriller, written 
entirely in machine code with four action 
packed stages To destroy the power source of 
Xeno H. you have to fight off waves of robot 
attack, plasma bombing by the legions of the 
outer sanctum and finally attack the power 
source protected by a force field, continuous 
bombardment by guardians and blockading by 
wild whirling suicidal space ships Truly a game 
for all arcadians 

JS VIC 20 16K £7.90 

C A V E R N F I G H T E R 
All M/C version of SCRAMBLE. Lasers, bombs, 
continuous scoring and sound effects give all 
the thrills of arcade game. Pilot your space ship 
through the tortuous tunnels and caverns 
destroying enemy missile launchers, fuel dumps 
and airborne fire saucers. Four ships to 
complete mission. 10 skill levels 

KB/JS VIC 20 Unexp. £6 

C R A W L E R 
All M/C version of Centipede. Homing spiders, 
mushroom laying fleas and multi-direction 
travel makes this game fast and furious, with 10 
skill levels. 

JS VIC 20 Unexp. £6 

P H A R A O H ' S T O M B 
Once you enter, the only way out is with the aid 
of a key which unlocks the mystery of the 
Pharaoh's tomb. Beware of the mantraps the 
ancient Egyptians so painstakingly built. One 
false move and you will meet the same fate as 
befell other tomb robbers over thousands of 
years A multi-screen big graphical adventure 
with M/C movements. 

KB VIC 20 16K £6.00 

S E V E N P R O G R A M S ( V O L 1 ) 

Hi-res games for the whole family. Board 
game Othello plus Bomber. Slalom. Bounce 
out. Lunar Docker, Memory and Snake. 

KB VIC 20 Unexp. £6.00 

S E V E N P R O G R A M S ( V O L 2 ) 
Another Hi-res games pack for the family 
Graphical Adventure, Goblins Gold, plus 
Dare Devil, Ghosts. Grand Prix. Breakout. 
Cobra and Minefield. 

KB VIC 20 Unexp. £6.00 

D O T M A N 
Ghosts chase you as you try to eat the dots and 
collect points. You can turn the tables on them 
by eating the pills. Don't forget the ghosts have 
been given intelligence and will try to corner 
you This feature makes Dotman exciting and 
challenging. All M/C game complete with 
running and highest scores and tunnels. 

JS/KB VIC 20 Unexp. £6.00 

Z O K ' S K I N G D O M 
Your starcruiser badly damaged in a meteor 
storm is forced to crash land on the planet ruled 
by ZOK a time space generated image of 
Dracula. You are challenged to a battle of wits 
and endurance as the battle for survival starts in 
earnest in this big multi-screen graphical 
adventure in hi-res graphics and M/C move-
ments. 

KB/JS VIC 20 16K £6 

KRAZY KONG 
An E-XPANOE-D screen, large graphics, rolling 
barrels, hammer, fireballs, lifts, handbags and 
umbrellas as you try to rescue the damsel Kong 
has abducted. Spectacular collapse of Kong's 
lair in the fourth screen. Uses all 21K of your 
expanded Vic for this 100% M/C thriller 
Complete with high score table. 

KB/JS VIC 20 16K £7.90 

GALACTIC 
ABDUCTORS C H j 
A stunning action packed game which usesallof 
your TV screen for the superb large animated 
graphics. Giant Space Hawks whirl and weave in 
intricate patterns as they drop their deadly 
homing mines which will destroy your base on 
contact. While you are busy defending yourself, 
the Hawks will feed on your helpless population 
returning only their skulls All M/C game 
complete with high score table that will blow 
your mind with its graphics and sound effects. 

JS VIC 20 16K £7.90 

FROGRUN E 3 
Popular arcade game. All machine code with 
brilliant colour graphics and sound effect 
Features include snakes, crocodiles, lady frogs, 
turtles, cars, lorries and logs. 

KB/JS VIC 20 Unexp. £6 
KB/JS SPECTRUM 16K/48K £6 
KB/JS C O M M O D O R E 64 £6 

D R A C U L A 
Count Dracula is asleep somewhere in his 
castle. He rises at midnight and you must find 
him and drive a stake through his heart before he 
rises. A multi-screen graphic adventure. 

KB VIC 20 3K £6 

T I N Y T O T ' S S E V E N 
Super games pack for younger children with 
bright colour graphics and sound effects. 
Everybody's favourite Simon plus Super Snap. 
O's and X's. Word Jumble Bomber Duck Shoot 
and Mad Drivers. 

KB VIC 20 Unexp. £6.00 

3D TIME TREK d J 
At last a 3D game for the VIC! Although badly 
wounded, you are determined to seek and 
destroy the marauding space pirates who have 
now dispersed around the galaxy in search of 
fresh prey A brilliant Startrek game with a 
difference — spectacular 3D graphics and real 
arcade actions 

JS VIC 20 16K £6.00 SOFTWARE WRITERS 
We are l o o k i ng f o r t o p c lass wr i t e r s to j o i n o u r 
g r o w i n g s o f t w a r e team. If y o u have w r i t t e n a 
qua l i t y g a m e fo r V IC 20. S P E C T R U M . D R A G O N 
32, O R I C 1 or C O M M O D O R E 64. t h e n con tac t us. 
We pay top roya l t ies fo r a c c e p t e d p r o g r a m m e s . 

24 HR. CREDIT CARD SALES HORLEY (02934) 6083 

TRADE ENQUIRIES WELCOME, 
GENEROUS DISCOUNT 

P A Y M E N T BY C H E Q U E . P.O., A C C E S S / V I S A 
A N I R O G S O F T W A R E 
26 B A L C O M B E G A R D E N S 
H O R L E Y , SURREY 
E N Q U I R I E S : H O R L E Y (02934) 2007/6083 
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5 ) r a a o n l D u n a e o r i 
1 A J f e A l I ^ 

D R A G O N W A R E 
Whenever the Dungeon Master reads of 
c o m p e t i t o r s ' amazemen t tha t t he 
Dragon 32 is sel l ing so well "desp i te the 
lack of so f tware" , he rolls around the 
Dungeon floor, overcome by hysterical 
l a u g h t e r ! S e n d fo r ou r 30 -page 
Dragonsoft Catalogue and f ind out why. 
(50P, refundable f irst order). 

The Dungeon vaults are fairly bulging 
wi th the rush of Dragon sof tware and we 
now offer the widest select ion available 
in the UK. 

Latest Games in stock: Bonka £6.95, 
Vultures £6.95, Star Jammer £7.95, Night 
Flight £7.95, Drone '(Tron-type game) £7.95, 
Ring of Darkness £10.00, The Valley £11.45, 
Into the Labyrinth £7.95, Pirate £8.50. 

Latest Books in stock: The Power of the 
Dragon £5.95, 6809 Assembler for the 
Dragon £6.95, Advanced BASIC for the 
Dragon £6.95, Dragon Extravaganza £5.50, 
Know your Dragon £4.95. 

Latest Utilities in stock: Hi-Res Screen 
Cartridge (gives 51 x 24 and up to 200 sprites) 
£25.30, Assembler/Editor/Monitor Cartridge 
£30.45, Telewriter Word-Processing System 
& Tutorials £49.95, Salamander Graphics 
System £9.95. 

Coming shortly — Soundbox for monitor 
users (connect up to your Hi-Fi!). 

D R A G O N 
S T I C K S ! 

Top quali ty double 
potent iometer joyst icks 

for the Dragon owner who 
demands arcade act ion 

Ultra-sensitive, but tough 
and reliable, Dragon 
st icks wi l l keep on 

zapping when others fai l ! 
£19.95per pair 

inclusive VAT and postage. 

D R A G O N C L U B 
The Dragon Owners Club at the Dungeon 
is now the largest in the UK (or, since our 
members range through Europe to the 
Gulf and Afr ica, should we say the 
world?). Members receive copies of the 
m o n t h l y C lub Magaz ine 'D ragon ' s 
Teeth', which includes news, reviews 
and advice, plus monthly o f fers and 
c o m p e t i t i o n s . W i n a Year's Free 
Software or use the Advice Service or 
members' free advert ising. Badges and 
Bomber Jackets for extrovert Dragon-
bashers. 

The June edi t ion of 'Dragon's Teeth' is 
packed wi th informat ion and, makes 
essential reading for any serious Dragon 
owner! 

Annual membership ( including Dragon's 
Teeth' £6 (£8 overseas) or six-month tr ial 
subscr ipt ion £3.25 (£4.25 overseas). 

•--mxtSSS 

my 

P.O. Box 4, Ashbourne, Derbyshire, DE6 lAQ.Tel: (0335)44626 
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U '' 1 ^ ^ AND TECHNICAL SUCCESS FOR THF spdK 
MASSIVE DEMAND 

East London Robotics 
are happy to announce a 

memorable price reduction! 
With an increasing demand for our ZX Spectrum accessories we invite you to share in our success, 

wi th a special price reduction. You'll still enjoy the same efficient product support, by post, phone, or for personal callers 
as our long established customers. 

g / j n u u c u i i u u - J L 

SP48 
32K MEMORY EXTENSION 

(giving you the standard 4SK) 

identical chips that oinuau , > k i ) to upgrade a 
16K Spectrum issue 2 to a 48K Spectrum, for less than half the 
price of having Sinclair do it for you. 

Fully compatible with all Sinclair add-ons (ZX printer, 
RS232, Micro drive etc) and very low in power consumption, 
requiring no soldering, easy to fit and remove, and carrying our 
full warranty. Plug the chips into the sockets provided by 
Sinclair on the issue 2 Spectrum, and you are ready to go! Voti have a completely standard 48K Spectrum. Both issue 1 

issue 2 SP48's are upgradable on a part exchange basis for 

tO's. 

FIT AND TEST SERVICE. Available on all memories. 
For personal callers while-you-wait £3. 2-5pm Mon-Fri, or by-return registered post £7. 

— _ . _ _ _ - -

SP80's. 

EAST LONDON' 

M l l l l t t , 

SP80 
64K MEMORY EXTENSION 

(giving a massive 80K paged) 

£46 
This unit is more sophisticated than the SP48 and we do 

not recommend it for beginners, unless bought for use with 
commercially available software specifically written for the SP80. 

The additional paging circuitry and the 64K memory chips 
fit identically to the SP48, and removal, power consumption 
and add-on compatability are also identical. 48K software will 
also continue to run on the SP80. This product has tremendous 
potential for the serious user for storing a wide range of data. 
For customers wishing to upgrade their SP48 to full SP80 in 
easy financial stages we offer a unique part exchange service. 

In order to determine whether 
you have issue 1 or ;«ue 2. look 
a! the rear of your Spectrum 
Ahf rc you Mould plug in the 
Senclai printer, and compare 
the edges of the printed circuit 
board to the illustrations 

' o m c k 

AH products advertised on this page are in stock a! the time of going to press. 

Same day despatch for telephoned Access and Visa orders 

Please send me by return the following items (tick products required). 

• SP48 issue 1 £35 Q u 0 n % £ p 

• SP48 bsue 2 £23 
_SP*H Issue : t.v.) 
Z SP80 issue2£46 
Z ZX Sfawfeader £10 

P&P 65p 
I enclose cheque/P.O. payable to East London Roboocs Ltd for £ 

r S ? t f d ' " i ^ P to East London Robotics Ltd. 
Gate 11. Roya! Albeit Dock. London E16 
Prices Include VAT Please tick if you requ.re VAT receipt • 
Name 
Address 

Y C 1 

A TOTALLY ORIGINAL SOFTWARE PRODUCT 

Z X SLOWLOADER £10. 
Transfers contents of ZX 81 tapes on to your Spectrum in minutes. 
Ready for SAVEing and EDITing. Send s.a.e. for details. 
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Push your Sinclair to the limit 
ZX81/SPECTRUM 

ARCADE G A M E S 
~ „ ZX I N V A S I O N F O R C E 

I i C M N (ZX81) 
Use y o u r sk i l l t o f i re t h r o u g h 
the e n e r g y b a n d t o d e s t r o y 
t he m e n a c i n g a l i e n s h i p — 

^ ^ - £3.95 
S P E C I N V A D E R S 

M V - J ^ S P E C G O B B L E M A N 
T h e s e e x c i t i n g h igh -
s p e e d c l a s s i c g a m e s 

i n c o r p o r a t e h i - r e s o l u t i o n g r a p h i c s a n d 
s o u n d t o b r i n g y o u t h e b e s t i n a r c a d e 
a c t i o n a t o n l y £4 .95 e a c h (16/48K) 

S P E C F R O G 5 / S H 0 W D 0 W N 

• r r c x N <16/48K> 
y ^ ^ Z ^ " H o p a c r o s s t h e d a n g e r o u s 

r oad a v o i d i n g t h e l e tha l c a r s , 
t h e n lo r r i es . G o b a c k t o t he 

w i l d w e s t fo r a g u n f i gh t b a t t l e a m o n g s t 
c a c t i a n d w a g o n s . F e a t u r e s i n c l u d e 
w e s t e r n m u s i c . £4.95 

N A M T I R R A I D E R S ( Z X 8 1 ) 
H i g h s p e e d , q u i c k a c t i o n 

N w j J ^ . a r c a d e g a m e w i t h f o u r 
s e p a r a t e g r o u p s o f a t t a c k e r s . 
£3.95 

Gobbleman also available for 2X81 at £3.95 

THE ULTIMATE ADVENTURE FOR THE 
S P E C T R U M / Z X 8 1 for on ly £ 9 . 9 5 

"•SS-" 
£ 1 I J W S S . 

^ o u J R p V 
FROM ARTIC 

Your eccentric father 
has left you £10.000 in his wil l . In order to claim your 
windfall you must solve twelve clues and gain 
access to a bank account in which the money has 
actually been deposited. 8e the first to crack the 
puzzle and the prize is yours! Plus you will win two 
tickets to the city of the secret KRAKlT™vauit 
location. The Prize money is increased weekly. A 
telephone number will be supplied so you have the 
opportunity to find out just how much you could win 

DON'T MISS 
YOUR CHANCE TO WIN 

A FORTUNE! 

UTILITIES 
TOOLKIT 
Nine powerful new functions for 

yourZX81 (including re number 
lines (goto, gosub), program merge, 

string f inding and replacement. £5.95 

SPEC BUG 
A30 in 1 machine code tool and disassembler 
for your ZX Spectrum. £6.95 
ZX BUG 
A 3 0 i n 1 machine code tool and disassembler 
for your ZX81. £6.95 

Improve your machine 
code programs w i t h this 

n e w 4 8 K S p e c t r u m 
Assembler 

Just released by Artie, this new professional 
quality assembler is also available for 16K 
ZX81 and features:— 
* Word-processor-like text editor. * High-
speed, versatile two-pass mnemonic 
assembler wi th labels and detai led error-
trapping. Wi l l assemble to any address. 
* Essential support faci l i t ies such as 
memory-edit, register inspect/modify and 
search for de-bugging. * Ful l output to 
ZX-printer * Memory-status 
report and comprehensive v Q p r 
user-manual. O N L Y L 3 . J D 

ZX81& SPECTRUM 
S P E C T R U M 

M I C R O C H E S S 
The only Chess program for a 16K or 48K Spectrum. 
Allows all legal moves, castell ing; en-passant 
and pawn promotion. 
Options to play black/or white. Sets 
board in any posit ion. Full colour 
and graphics display. 
ONLY 

£6.95 

NEW LOW PRICE * 
** GAMES c # 

O ONLY £5.95 for ZX81 
and £6.95 forSPECTRUM 

INCA CURSE (AdventureB) 
In a jungle clearing you come across an 
ancient Inca temple. Your mission to enter, 
col lect the treasure and escape alive. But 
beware! Includes a cassette save routine. 
SHIP OF DOOM (AdventureC) 
You are unavoidably drawn to an alien cruiser. 
Can you reach the control room and free 
yourself? Or wi l l they get you f irst? Includes 
a cassette save routine. 
ESPIONAGE ISLAND (Adventure D) 
While on a reconnaisance mission your plane 
loses control and you are forced to land. 
Can you survive and escape w i th the island's 
hidden secret? 

PLANET OF DEATH (Adventure AI16 /48K 
You f ind yourself stranded on an inhabited 
alien planet. Can you reach your ship and 
escape? 

Z X F O R T H 
Suppl ied on casset te 
w i th editor cassette, 

user manuals and keyboard overlay. ZX Forth 
combines the s impl ic i ty of basic w i th the 
speed of machine code n o w £ 1 4 9 5 

S P E C T R U M 

I N V A S I O N 
F O R C E 

A popular arcade qame for 16K or 48K Spectrum. 
Fires through the force field to destroy the 

menacing alien ship. Sounds easy?? Two levels of 
play — normal or suicidal. Full colour. Sound and 

hi-res. graphics. 

NOW ONLY £4.95 

A 
GREAT 
CHESS 
GAME FOR 
YOUR ZX81 
OR SPECTRUM 
ZXCHESS I 
Very popular machine code program, w i th six 
levels of play and an analys is opt ion. Avai lable 
for 2X81 £6.50 

ZX CHESS II 
A new improved version, w i th a faster response 
t ime, seven levels of play, ana lys is opt ion and in 
addi t ion a recommended move opt ion. £9.95 

ZX1K CHESS - r ? 
An incredible game Ac f e a t u r e d OH U 
in 1K for only £2.95 — 1 

VOICE CHESS 
I ' ™ * This incredible program talks you 

through your game. 
It tells you its move, recommenos a move, and 
contains a range of facetious comments. The game 
is based on the highly successful ZX Chess II and 
is offered at the Christmas offer price of £9.95. 
vwvmvTwvvvvvTvrrwfVfvv* t t t 
SPECTRUM CHESS now only £9.45 

ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE 
Cheques & P.O. made payable to: Artie Comput ing Limited. Dealer enquiries welcome. g g g g ^ ^ V ^ V B 
Please state Whether yourlorder is for ZX81 orSpcctrurn. SendS.A.E. (6in x 9in) for catalogue. Jl 

ARTIC COMPUTING LTD. ! 
3 9 6 J A M E S RECKITT A V E N U E , 
HULL, N. H U M B E R S I D E , 

To: Artie Comput ing Ltd.. 396 James Rcckitt Avenue. 
Hull. N. Humbe'rside. HU8 0JA. 

Please supply. 

Cheque for total amount enclosed. 

Name : 

Address 

YC5 
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New from Sunshine 

(SHINE 
•Available through W H Smith's and computer deaers 

Please send me 

• • 5 
The Working 
Spectrum 
at £5.95 each 

The Working 
Dragon 32 

£5.95 each 

Cruising 
on Broadway 
at £4.95 each 

Blind 
Alley 
at £4.95 each 

Dragon 
User Magazine 
at £8 for 12 issues 

The Working 
Commodore 64 
at £5.95 each 

I enclose a cheque/ postal order for £. 

oayabie to Sunshine Books 
19 Whitcomb Street, London WC2 7HF. 

Trade/dealer enquiries welcome 

Name 

Address 

Signed. 

We can normally deliver in four to five days. ij7 vviiim>vi ' iv o i i cc i , umiuyi' »»yc #nr. vvc ycui i »vi • • ia»y <jgiivci iniv/ur nvc uayo. 

The Working Spectrum The Wbrking Commodore 64 
A collection of sophisticated Basic 
programs and subroutines including 
Unifile, Renumber (handles Gotos and 
Gosubs) education, accounts, games 
and scores of essential routines. Put 
your Spectrum to work with what must 
be the most comprehensive Spectrum 
book. 248pp £5.95* 

Some of the more advanced programs in 
this collection include a word processor 
and text editor, a music and sound 
synthesiser, a sprite editor and a 
program which allows you to enter high 
resolution graphics mode. This is not 
available in the standard Basic. 
160pp £5.95 

TheWorking 
Dragon 32 
This computer has capabilities far beyond 
most other computers in this price bracket. 
With this collection of Basic programs and 
routines David Lawrence introduces word 
processing, music and shows you how to mix 
text and high resolution graphics. As with the 
other books In this series, each program 
is built up out of re-useable subroutines. 
160pp £5.95* 

Cruising onBroadway 
Behind the wheel of your machine. / J p ' 

Cruising on Broadway. You look mean. q P 
People stop to stare.Suddenly a black 

-and-white pulls onto the Broadway ^ ^ V ? 
behind —- its light flashing and siren wailing. ^ ^ v . 

The chase is on! Cruising on Broadway is a tyre- ^ ( t & 
burning fast machine-code game for the ^ ^ . 

16 & 48K Spectrum. The furtheryou can get the 
more difffcult it becomes — cash prizes are being ^^SPr 
offered each month for the highest scores. £4.95 

Blind Alley 
rA deadly duel, deep in space. 

Blind Alley is what passes for sport 
in the year 3017. Your craft must use 
strategy to out-wit and corral the 

opponent — in this crazy 
development of the pursuit games 
of the late 2600s. After each round in 
the enclosure game more players 

are sent against you to test your 
skill and agility. Blind Alley is the 
machine-code action of the future 
— now! For the 16 & 48K Spectrum. 

Blind Alley can be played with a 
Kempston Joystick. £4.95* 

Submit your program to Sunshine 
and your name could be here next month. 





Before we made it clever, 
we made it simple. 

An abacus consists of 
nothing more sophisticated than 
pieces of wood on a wire. Yet it 
makes highly complicated cal-
culations seem like child's play. 

Admittedly the Dragon 32 
Family Computer exceeds the 
capacities of the abacus by 
a few thousand per cent. And 
then some. 

B ut at its heart the D ragon 
is built on the same principle of 
simplicity. Which is why the 
Dragon is so easy to leam, and 
so enjoyable to use. 

THE FIRST FAMILY 
COMPUTER. 

The Dragon is designed 
specifically with the family in 
mind. So the minute you pick 
up the instruction manual, you 
and your children will start 
to feel at home with your new 
computer. 

The first thing you'll see is 
that, like the abacus, the Dragon 
is expert in division, multiplica-
tion and all things mathematical. 

From then on, expect the 
unexpected.The colour graphics 
withtheirmesmerisingwhirls 
and patterns, which suddenly 
you are able to draw. The 

five octaves of music. And the 
range of software. 

SOFTWARE TO MATCH. 

Dragon software doesn't 
j ust offer a great range of games. 
Yoiill find educational programs. 
Programs to help you plan your 
money. Even programs which 
teach you how to program. 

Your children will soon get 
their teeth into the big range of 
arcade and adventure games. 
And while they're at it,you'll have 
the satisfaction of knowing that 
they're coming to terms with the 
increasingly important new 
technology in the most painless 
way of all. 

As you can see, theDragon 
offers real power and advanced 
features. It costs just £199.50* 

TV not 
included 
in price. 

whichyou 11 find represents real 
value for money. And unlike 
some competitors, it offers a 
professional-quality keyboard 
with real keys - guaranteed for 
20 million depressions. 

You can count on it. And 
a lot more besides. 

SPECIFICATIONS 

6809E MICROPROCESSOR. 
'Ihe most powerful eight bit processor 
available. 

32K RAM (as standard). At least twice 
the memory of most similarly priced 
machines. Expandable to 64K RAM. 

EXTENDED MICROSOFT 
COLOR BASIC (as standard). 
Featuring: ADVANCED GRAPHICS 
(set, line, circle, paint, print, draw, 
rotate and print using). ADVANCED 
SOUND 5 octaves, 255 tones. 
AUTOMATIC CASSETTE 
RECORDER CONTROL FULL 
EDITING with INSERTandDELETE. 

PRINTERPORT (Centronics parallel). 

9 COLOUR. 5 RESOLUTION 
DISPLAY. 

USE WITH ANY U.H.E TV and/or 
separate P. A.L. monitor. 

PROFESSIONAL QUALITY KEY-
BOARD. Typewriter feel. Guaran-
teed for 20 million depressions. 

JOYSTICK CONTROL PORTS. 

DRAGON 32 
The first family computer. 



Three out of every four 
computers going into 

schools are BBC Micros. 
Is there a lesson to be 
learned by every user? 

As part of the current government subsidised 
scheme aimed at introducing micros to schools, 
the Department of Industry undertook a survey of 
machines available and made recommendations to 
education authorities all over the country. 

The BBC Micro met their priorities exactly: 
it is economical yet fast and powerful, and it can 

iustify the investment involved, through its capa-
city to grow with the needs of the user and with 

the rapid changes in technology. 

Teachers and education authorities agreed, 
and today it represents over three-quarters of all 
micros being ordered for schools across the 
country under the DOI scheme. 

The BBC's choice too. 
In choosing a machine to put their name 

to for their massive Computer Literacy Project, 
the BBC had the same set of priorities as the DOI. 
The BBC Micro is now an integral part of that 
project, which includes books, software, courses 
and a number of major television series, one of 
which,"Making the Most of the Micro" is now 
being broadcast 

All this for only £399. 
The BBC Micro is light and compact It 

generates high resolution colour graphics, and is 
capable of synthesising music and speech using 
its own internal speaker. The keyboard uses a 
conventional layout and typewriter feel. 

The most sophisticated version (called 

rrrrrrr 

Model B) is available for only £399. (There is also 
a basic model available, the Model A,at £299.) 

Designed to grow. 
Last year the magazine "Which Micro?" said 

that the most attractive and exciting feature of the 
BBC Microcomputer was its ̂ enormous potential 
for expansion* 

This is indeed one of the 
features that sets it aside from 
the competition. 

For example, as well as 
interface sockets to allow you 
to connect to a cassette 
recorder, and to your own 
television, you can also use 
video monitors, disc drives, 
printers (dot matrix and 
daisy wheel) and paddles 
for games or laboratory 
use. 

You can also plug 
in ROM cartridges con-
taining games with s 

specialist application 
programs. 

The Tube. A unique feature. 
The Tube, which is unique to the BBC Micro, 

provides for the addition of a second processor via 
a high speed data channel.The possibilities are 
enormous. For example, the addition of a second 



3MHz 6502 processor with 64K of RAM doubles 
processing speed. While a Z80 with 64K of RAM 
opens the door to a fully CP/M* compatible 
operating system, with all the benefits for business 
applications. 

Linking up with other computers. 
The BBC Micro also offers a facility of 

immense potential value to schools, colleges and 
businesses. It's called Econet-a system which uses 
telephone cable to link with other BBC Micros. 
A number of machines can then share the use of 
expensive disc drive and printer facilities. 

Make full use of Prestel & Teletext 
With special adaptors you will not only be 

able to turn your TV set into a Prestel terminal and 
Teletext receiver, but you can also take data and 
programs direct from these services. ( The programs, 
which are known as telesoftware, are already being 
broadcast by BBCs Ceefax service.) This is another 
first for the BBC Micro. 

BASIC plus. 
A sophisticated version of BASIC has been 

chosen for the BBC Micro, which incorporates 
features normally found only in more advanced 
high level languages. However, there is also a facility 
allowing access through a simple command to 
another language - for example, P4SCAL, 
FORPH and LISP 'Trademark of Digi ta l Research. 

A full range of software. 
Applications software for the BBC Micro 

already cover a very wide field. Packages covering 
games, education and business applications are 
available on cassette. All developed to the same high 
standards set by the hardware. 

The best possible back-up. 
Your BBC Micro comes with the backing of the 

BBC and an extensive dealer and service network. 

Each approved dealer is able to offer advice 
and carry out expansion work and repairs. 

BBC Microcomputer - Model A and Model B. 

2MHz 6502A Processor. 

32K ROM: 16K RAM Model A,32K RAM Model B. 

Full QWERTY keyboard with 10 user-definable 

function keys. 

Mixed high resolution graphics and upper and lower 

case text 

300 baud and 1200 baud interface for standard cassette 
recorders. 

Three-voice music synthesis with full envelope control 
feeding internal loudspeaker. 

Interface sockets (Model B only) - RS423, for analog 
inputs Centronics and user port. 

6502,780,16032 second processors. 

Single and Dual Disc Drives with 100 and 800 K-bytes 

storage. 

Teletext unit 

Speech synthesis. 

Networking facility - via Acorn Econet* 

1 low to buy your BBC Micro. 
If you are a credit card holder and would like 

to buy a BBC Micro B,or i f you would like the address 
of your nearest stockist, just phone 01-200 0200. 

Alternatively, you can buy a Model B directly 
by sending off the order form belowr to: BBC Micro-
computers, c/o Vector Marketing, Denington Estate, 
Wellingborough, Nort ha nts,IV\ 8 2RL. 

All orders are despatched by fully insured 
courier and come complete with easy to follow 500 
page User Guide and Welcome cassette. 

01-200 0200 credit card holders. 

To BBC Microcomputers, c/o Vector Marketing, 
Denington Estate, Wellingborough, Northants NN8 2RL. 

Please send me BBC Model B Micro-
computers at £399 each, inc. VAT and delivery. I enclose 
PO/cheque payable to Acorn Computers Limited 
Readers A/C or charge my credit card. 

Card Number 
Amex/Dincrs/Visa/Access (Delete) 

Name 

Address. 

Signature 

Postcode-

YC6 
Kegisterod No. I ll) 3810 \ VI" No. 215 MM)220 

The BBC Microcomputer System. 
Designed, produced and distr ibuted by Acorn Computers L imi ted. 



| A L I E N DROPOUT 

fORBlTERj 

S U P F E R Y S I p / I N V A D E R S 

THE SILVERSOFT COLLECTION 
Silversoft, Masters of the video canvas present the first of a timeless collection of Electrik Artwork for the 
connoisseur. Our skilled artists have toiled over their electronic easels to produce these moving masterpieces - now 
being exhibited throughout the galaxy. Complete details of these classic programs may be found in our fully 
illustrated catalogue.'" Your local software gallery can arrange a viewing - so beam down there and pick up an 
original. Don't forget Silversoft stil deliver direct to anywhere in the known universe (Post Office willing). If your local 
(art) dealer is out of stock then please contact us straight away. 

* A must for serious collectors. 

ALSO AVAILABLE FROM BRANCHES OF W.H.SMITH, BOOTS, JOHN MENZIES& ALL GOOD COMPUTER STORES 

Send to: SILVERSOFT Ltd 
LONDON HOUSE 
271-273 KING ST 
LONDON W 6 
TEL: 01-748 4125 

Please note: Due to expansion 
we have moved to larger 
premises, we apologise in 
advance for any inconvenience 
to our customers. 



ASTEROIPSI 

STARSHIP ENTERPRISE J 

G R O U N D ATTACK 

ZX SPECTRUM SOFTWARE ZX81 SOFTWARE (I6K ONLY) Response Coupon 

,—, , , Tick box(es) os required 
ORBITER £5.95 • INVADERS £3.95 • 

r—, _ I enclose a cheque/PO for 
GROUND ATTACK £5.95 • ASTEROIDS £3.95 • 

vK» r—, . Nome 
CYBER RATS ^ ^ £5.95 • ALIEN DROPOUT £3.95 

,—, .—, Address 
SLIPPERY SID £5.95 • MUNCHER(ZX81) £4.95 ' • 

STARSHIP ENTERPRISE £5.95 48K O N L Y D STARTREK £3.95 • 

MUNCHER £5.95 • ZXCOMP.LER £5.95 • . ^ a free catalogue • 





Home Computer - Starter Pocks 
THE BEST PRICE & ADVICE FOR THE BEGINNER 

COMMODORE 64 
# 6 4 k RAM # 1 6 colours 

Commodore 64 - £343.85 

1 5 4 1 Disk Dr ive - £ 2 9 9 . 9 9 
1 5 2 5 Pr inter - £ 2 3 0 . 0 0 
Cassette U n i t C 2 N - £ 4 4 . 9 5 

F l o p p y Disks ( B o x 1 0 ) - £ 2 7 . 5 0 

S t a r t e r P a c k 1 6 4 k + Cassette + 1 0 x C 1 2 - £ 3 8 9 . 0 0 ' 

S t a r t e r P a c k 2 6 4 k + Disk Dr ive + Pr inter + Disks + Paper - £ 8 9 9 . 0 0 

VIC20 
V I C 2 0 - £ 1 3 9 . 0 0 

1 5 4 0 Disk Dr ive - £ 2 9 9 . 0 0 
1 5 2 5 Pr inter - £ 2 3 0 . 0 0 

Cassette U n i t C 2 N - £ 4 4 . 9 5 
Starter Pack 1 
V I C 2 0 + Cassette + I n t r o t o 
Basic + 1 0 x C 1 2 - £ 1 8 9 . 0 0 
Starter Pack 2 
V I C 2 0 + Disk Dr ive + 
Paper - £ 5 9 9 . 0 0 

Also Ava i lab le - E x t r a R A M , H i -Res 
Car t r idge, Joyst icks , Paddles 

BBC 
BBC Model A - 16k - £299.00 
BBC Model A - 32k -£349 .00 
BBC Model B - £399.00 
Upgrade A to B - £95.00 
Cassette - £29.95 
Disk S/S 100k-£265.00 
Disk Interface -£100.00 
Dual Disk 800K-£829 .00 
Disk TEAC single-£199.00 
Disk TEAC twin - £399.00 
1.2k ROM-£11 .50 

'/ • 
• f — 

. I i " 1 u 
A l l PRICES INCIUDL VAT 

H 1 SINCLAIR 
ZX81 - £49.95 

Microvitec 14" Colour 
RGB T T L - £ 2 9 9 . 0 0 

Also Available -
BBC Econet system 

ZX Printer - £59.95 16k RAM - £29.95 
ZX Spectrum 16k -£125 .00 
ZX Spectrum 48k -£175 .00 

Cassette - £29.95 Paper (5 rolls) - £11.95 

ORIC1 
H U G E S E L E C T I O N O F G A M E S . C A S S E T T E S . B O O K S F O R A L L M A C H I N E S 

DRAGON 
• 8 Colours 

40x28 or 240x200 
display 
) 96 User Graphics 
ft 6 Sound octaves 

ORIC 4 8 K - £ 169.95 

6809E Processor 
132k RAM 

# Advanced Graphics 
and Sound 

• 9 Colours 
# Professional 

Duality Keyboard 

DRAGON 32k -£199 .00 

F U L L R A N G E OF P R I N T E R S . M O N I T O R S , J O Y S T I C K S . P E R I P H E R A L S & S T A T I O N E R Y 

ATARI A M 4 0 0 - £ 1 5 9 . 0 0 
A M 8 0 0 - £ 3 9 9 . 0 0 

Cassette Deck - £ 4 9 . 9 5 Disk Dr ive - £ 2 9 9 . 0 0 
Basic - £ 3 9 . 9 5 T h e r m a l Pr inter - £ 1 9 9 . 0 0 
Star ter Pack 1 
A M 4 0 0 + Cassette + 1 0 x C 1 2 - £ 1 9 9 . 0 0 
S tar te r Pack 2 
A M 4 0 0 + Cassette + Basic + 1 0 x C 1 2 - £ 2 3 9 . 0 0 

EXPORT 
SINGLE or QUANTITY EXPORT orders welcome. NO VAT. 
Experience of exports worldwide • full documentation. 
TERMS. U.K. - Payment with Order. 
Overseas - Cheque in sterling drawn on British Bank. Carriage. 
Please check for carriage. 

(0424) 437875 
C A S T L E E L E C T R O N I C S Dept . Y C 
7 C A S T L E S T R E E T , H A S T I N G S , E . S U S S E X 

Our Sister C o m p a n y S O U T H E £ S T C O M P U T E R S , is N o . 1 in the S o u t h for Bus inessSystnu is 



ATARI 800™ no price increase, upgraded from 16K t o 4 8 K R A M 

ATARI 4 0 0 ^ reduced f rom £199.99 (SRP inc. VAT) t o £159.99, 



It's hard to know which set of figures is more 
attractive. Certainly the ATARI 800™ Computer, 
upgraded by an astonishing 32K without any 
increase in price, will have its admirers. 

However, £40 off the ATARI 400™ Computer 
makes it remarkable value for money, particularly 
when you take into account its 16K RAM 
(on some computers you'll be charged extra to 
upgrade to 16K). 

It's even more remarkable when you look at 
our computers feature by feature. 

T h e Family Computer . 
Before we designed them, we thought about 

who was actually going to use them. 
One day our computers might be playing 

games; next, they're wrestling with household 
budgets; teaching geography to an 8-year-old; or 
printing letters. 

In other words, we designed our computers 
and software for as many applications as a 
family has ideas. (Now the ATARI 800 Computer 
has 48K RAM, there's even more memory for even 
more applications.) 

Next we built in high-resolution graphics. 
Inside our computers, we have a microprocessor 
whose only job is to operate our graphics. 

(All told, you can choose up to 16 different 
colours in 16 intensities, which gives you a 
spectrum of 256 different shades.) 

In fact, our computers divide the screen up 
into 60,000 tiny points, each one of which can 
be changed without affecting the other. 

A friend not a fiend. 
We also looked at ways to make computers 

rather friendlier. 

Atar i 4 0 0 a n d 8 0 0 H o m e C o m p u t e r 
Technica l Spec i f ica t ions. 

ColourCapabilities: Choose from 16colours,and 16intensities 
(up to a total of 256 shades). 

Sound: Four independent sound synthesisers for musical tones 
and games sounds.Three and one half octaves. Variable volume 
and tone for each voice. 

Display: Three text modes: 24 lines of 40 characters, double-
width characters, or double-height, double-width characters. 
Nine graphic modes: from 40 columns by 24 rows up to 320 
columns by 192 rows. 
Memory: Includes a built-in 10K Read Only Memory (ROM) 
Operating System with 48K Random Access Memory (ATARI 
800) and 16K Random Access Memory (ATARI 400). 
C.P.U.: 6502B Microprocessor0.56 micro-second cycle.L8Mhz. 
Special Features: Three customised integrated circuits. 
Extended Graphics Functions: High-resolution graphics. 
Multi-coloured characterset. Software screen switching. Mixed 
text and graphics modes. 

Multiple re-defined character sets. Player missile (sprite) 
graphics. Fine screen scrolling in any direction. Changeable 
colour registers. Smooth character movement. 
Peripherals: A range of peripherals and accessories that are 
available now. 

as educational programs to satisfy the most 
enquiring mind. 

You can learn French, Spanish, German or 
Italian on our computers and through our 
unique 'sound through' system you'll hear the 
language and learn it the way you learnt your 
mother tongue. (Other computers will leave you 
speechless.) 

You can teach yourself touch typing, 
compose and play your own music or teach a 
child the alphabet. 

On another program you can find out if your 
current mortgage is giving you the best value for 
money; while yet another program will answer a 
question that has vexed mankind for generations: 

On the ATARI 400 Computer, we've incorpor- "Where does all my money go?." 
ated touch-sensitive keys with ridges, so fingers 
won't slip; on the ATARI 800 Computer, we have 
keys much as you'd find on a standard typewriter. 

You can talk to your computer in a choice 
of languages (five for the Atari 400, nine for the 
Atari 800), including ATARI BASIC, using 
software which you load in on cartridge, cassette, 
or disk. 

For our computers, we have one of the 
largest software libraries in the world: 
thing from speech synthesis to sophisticated 
data management. 

No doubt you know all about our 
famous games such as PAC-M AN, SPACE 
INVADERS' and STAR RAIDERS™ winner 
of the 1982 Game of the Year Award. 

However, we also boast home 
and office application software as well 

( 
of t h e - _ - progi 
every- I I I Progi 
cated I I I throu 

A 
ATARI 

At the same time, the outstanding VisiCalc' 
program is available for the ATARI 800 Computer. 

Write your own programs. 
As if all that isn't enough, through Atari's 

Program Exchange (APX), you can have access 
to a wide range of the most imaginative programs 
written by our users. 

Or you can learn to write your own 
programs with the help of our 'Invitation to 
Programming'™ series, using our unique'sound 
through' system. 

Surprisingly, you won't have to plough 
through a small library of manuals to do so, 

since most of the series is on software, 
not in hard books. Of course, we've 

® always had j ust about everything you're 
looking for in computers. 

^ From today, we've got even more. 
Q AWtrnerCetimuntMliOr-lCompjAy 

More of what home computers are for. 
8 ATARI and design. Reg. in UK. ^Trademarks of Atari Inc. tPac-nian and characters are trademarks of Namco Ltd. tTrademark of Taito America Corporation. 'Trademark of Visi Corp. 



Hewson Consultants 
We proudly announce our 1983 range of 
SPECTRUM SOFTWARE 
40 BEST MACHINE CODE ROUTINES 
FOR THE ZX SPECTRUM £5.95 
By Andrew Hewson and John Hardman 
Section A: Three chapters explaining what you 
need to know about Z80 machine code on the 
Spectrum. 
• How to load and save machine code. 
• How to use the system variables. 
• How program lines are stored. 
• How to use the stack, the display, the 

attribute files. 

Section B: 40 routines including, 
• Scroll - up. down, side to side by pixel or by 

character. 
• Search and replace, token swap, string 

search. 
• Rotate character, invert character-

horizontally and vertically. 
• Line renumber - inc lud ing GOSUBs, 

GOTOs, RUN etc. 

20 BEST PROGRAMS FOR 
THE ZX SPECTRUM £5.95 
By Andrew Hewson 
Program titles include: 
Machine Code Editor - Write, modify, extend 
and load machine code using this all-basic 
program. No need to use an Assembler when 
you have this program. 
Index F i le - Learn about fixed length records, 
save numeric and string information, add to, 
sort, modify, delete and print your records. 
Ideal as a computer based fi l ing system. 
Duckshoot- Learn h o w t o manipulatethe 
attributes file andhavefun a t thesamet ime. 
Graphix - Construct up to 210 graphics 
characters wi th the full on-screen editing 
facilities, enhance and modi fy them and recall 
them later to build a detailed display to save on 
cassette. 
Plus: FOOTBALL, DIGITISER, DIARY and many 
more. 

BACKGAMMON 16K 
£5.95 
8 Levels of play f rom novice to expert. 
Full colour display of tables and dice. 
Gamble on a single game or a series, 
double or quits. All the features of 
the ancient game. 

r.nuN^wiES r e t h e w2° ' - r . 

BBCTIC j M J ^ ARCTIC CCCftN 
OCEAN 

PLUS : Two complete world map 
screen displays for you to include in 
your own programs. 

COUNTRIES 
OFTHE WORLD 
£5.95 
16 a n d 48K o n o n e casset te 
Countries of the Wor ld is an 
educational package designed to give 
an appreciation of the location of all the 
main countries and some information 
about them. 
16K version displays a wor ld map, 
shows the position of each country and 
names its capital. 
48K version; all the above plus prints 
the population, size, currency, and 
main languages of each country, and 
statistics on largest and smallest 
countries etc. 

PILOT 16K 
(ZX8l) 
£5.95 

NIGHTFLITE 
16 and 48K £5.95 
NIGHTFLITE puts you at the controls of 
a light aircraft f lying at night. You can: 
Climb, descend, take off, 
Land, bank left or right, 
Navigate between beacons, 
Raise/lower the flaps. 
Raise/lower the undercarriage. 
Adjust engine rpm. 
Raise/lower the nose varying amounts. 
Runway lights appear on approach. 
5 modes including Autopi lot . 
Written by a qualif ied light aircraft pilot. 

SPECVADERS £ 4 . 9 5 
16K 

Defeat each squadron of Beeple Zaps 
and another appears only closer. 
Cyrian mothership wi th ejecting Zeetle 
Baps. 
5 levels of play from Orions snails pace 
to close your eyes and hope. 
Real t ime scoring. 3 lives. Pan galactic 
gargle blaster for highest score. 
Descending asteriods. 

MAZE CHASE £ 4 . 9 5 
1 6 a n d 4 8 K 
4 or 8 Mazes, Highest score to date, 
4 independent guardians, 3 lives, 
Full colour. Fast machine code action, 
magic strawberries, eat lemons 
to score more, real time scoring. 

mm -Hi pli B' ji'vi' >.v iftav 
T T T scone v>««>» 

p s s r s s s 
fc V* (( « fc 

aft* 

Fly your own aircraft. 
Instruments and readouts: 
A/H. ALT, HDG, FL. GR, VOR, 
VSI, WIND, DME, ADF,and ILS 
see "NIGHTFLITE". Essentially 
the same as "NIGHTFLITE" but 
without the Hi Res Graphics. 

O R D E R F O R M 

Q u a n t i t y 

Make cheques/PO's payable to 
Hewson Consultants 

P r o d u c t C o s t 

PUCKMAN 16K 
(ZX81) 

£5.95 
3 Mazes. 
Highest score to date. 
4 Independent guardians. 
Magic strawberries. 
Real time scoring. 

I 

| Namf t Tntal 
(Block Capitals Please) 

A d d r e s s . S i g n e d 

M y A c c e s s / B a r c l a y c a r d N o . i s . 

Post to: HEWSON CONSULTANTS, 60A St Mary's Street, Wall ingford, Oxon 0X10 OEL. 
Tel (0491) 36307. 
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(]£) HEWSON CONSU 
bring you 

Forthe 
16or48K 
ZXspectrum 

Air Traffic, 
Control 

YOUR TASK: to direct incoming aircraft 
f rom holding stacks t o runway - smoothly, 
safely and expeditiously. 

YOUR INSTRUMENTS: Radarscrecn 
showing aircraft call signs, blips and trails. 
Four stack displays giving altitude, heading, 
speed and size. 

SEVEN levels of play including a 
demonstration mode. 

Choose an EASY mode to begin wi th -
landing light aircraft any way you can. 

Progress to more TRICKY situations -
mixed aircraft, restricted airspace, minimum 
separation, outbound traff ic. 

The ULTIMATE CHALLENGE 
emergencies, unknown aircraft, radio fai lurej 
loss of a runway, instrument failure . . . 

210 

E7.95 
HG AET 

90 

)JOO 

00 4 

Please rush mc icopy/copies 

of HEATHROW A.T.C. 

I cnclose remittance of 

(cheques/PO's payable to Hewson 

Consultants). 

Please debit my Access/Barclay account 

number 

Signed 

Name (block capitals) 

Address. 

Postcode 

— Q Send today to: Hewson Consultants, 

— P 60a, St. Mary's Street, Wallingford, 

^sj, - Oxon .OX lOOEL. 

O R I C S O F T W A R E 
D e p t . Y C ( 1 ) 118 W o r c e s t e r R d , M a l v e r n , 

W o r c s . , W R 1 4 1 S S 
SPECIALIST SUPPLIERS OF ORIC SOFTWARE 

BIORHYTHMS 48K 5.95 
SYNTHESIZER 48K 7.95 
ZODIAC ADVENTURE 48K 9.95 
CHESS 48K 9.95 
ORIC BASE - Data base48K 9.95 
MULTI GAMES 48K 7.95 
ORIC LANDER 48K 7.95 
FORTH 48K 17.50 

Postage & packing 50p (1 to 7 cassettes) 
ORIC CASSETTE LEADS:- 7 PIN DIN - 3 JACKS 2.25 
48KORIC NOW IN STOCK 169.95 

Postage and packing 5.95 
CGP-115 4 COLOUR GRAPHIC PRINTER 149.00 

Cable for Oric Computer 22.95 
Postage & packing 5.95 

Return to: 
O R I C S O F T W A R E , Dept YC(1), 118 Worcester Rd, Malvern, 

Worcs., WR14 1SS. Tele. Malvern (06845) 62467 

I have a 16K Oric 
48K Oric 

My software interests a re : -
Home • Business 
Games • Education 
Other (Please specify) 

• • 

Mr/Mrs/Miss/Ms 

Addross 

Postcode 

Cheque enclosed 
Please debit my Access/Visa 

AMex/Dclub - WithC. 

No 

S O F T W A R E E W R I T E R S : - Lump sum or royalty payments. 
Send tapes & details. 
(Tapes not returned unless postage is included). 

New Super JRS Software Competition! 
for DRAGON 32. VIC-20. and BBC programs - ENTER NOW and 

WIN £250 PLUS 
A 14 " COLOUR T.V. 

Second prize of £150, 3 Third Prizes of £50 each. 
As an added bonus. JRS Limited may offer you a 
substantial cash payment for the distribution rights to 
your program, even if you do not win a prize. To be 
eligible, you must own the copyright to the entry, and it 
must not be already marketed in the U.K. or Overseas. 
Entries are restricted to U.K. residents only, and must be 
received by 3 1 s t J u l y , 1 9 8 3 . 

All programs submitted must be accompanied by an 
official entry form available from JRS Software Limited, 
which contains full details of the rules and condit ions of 
the competition. 

Fill in the coupon below to JRS Limited Summer 
Competition, and post it today and enclose a large 
stamped addressed envelope. 
Z X S O F T W A R E C O M P E T I T I O N R E S U L T S : -
1st Prize - K. D. Pridmore, Ilkeston. Derby. 
2nd Prize - D. A. Elliott. Ulverston, Cumbria. 
3rd Prizes - N. Beer. Longdown, Exeter; K. R. Browne. Wakefield 

West Yorkshire; W. I. Cooksey, Harlton. Cambridge. 

Please send me an entry form for the Super JRS Summer 
Competition. 
Name 

Address 

For a copy of the JRS Catalogue, enclose £1.00 
(refundable against first purchase) Ref:YC6 

i m tm w i i 1 
i • v —mm w . i mdm r r / m . v i a m i l l JM m / i > jt i t mr— i i mm mm , / _ i i i 

19 WAYSIDE AVENUE. WORTHING, SUSSEX. BN13 3JU Telephone: (0903)65691 
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ClifOmasoni(fHallofTameNQ14 
WE'Fixrrm&af'&tWNsvr. LIKES 
7AKIA/4 rums TO 8>!T5 AlMWf HAS TH£ MM 
ow CHIP leftover AFTER RF-As^mmi. y^Z^ 
HAS A BEMdK) FATHERIM RF6ARP FOR JT..'. ' 
EVERtf BIT OF 50U>£R,AN[> TALKS TO / / f ^ ^ f f i 
BACH COMPOVEM. NEVER 4 ft 
COMPUTET? REPW-MAPe. Hl$ FRieut* I x 
BRmAU. (3RomJHAm<JARETDHIM. 
Hit WU$£ 19 FMU. OF UAlf- MFhJVEP 
ZKEIMARPZ ETC. TJ0U1 NICE CHAP-

4r chromatic, WE UNPEztrm? ( 
UT&ES OF £V£&[ P£K$OU 3ITTW y 
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training 2* Typewriter 
Keyboard 

* 6809E CPU 
* Advance sound 

lecture 
* 32 Columns l 

x 16 l ines J 
OUR PRICE f 
£189 | 

FREE Basic' 
manual Hit 

• M R R A M 
• ZXIIPROCF.SSOROPT ION 
• 1)1 l>!( AII DVIDHOCHIP 
• SPRI HiGRAPHICS. 
• MfSK SVNTHI SI/I R 
• PRPS1I 1 I INK 
• HIGH RESOLUTION GRAPHICS 
020 x2m) O U R PRICE 

* 9 Colours 
* 32K RAM memory 

as standard, 
expandable to 64K 

* Extended Microsoft 
colour basic as standard 

• c o l o u r s " " " " 
• ll l l -4SX.V RS232CINTERFACE 
• PI I SOI I WARE COMPATIBILITY 
• t 'Sl 0 WITH MONITOR OR IV 
• IN TERN AI VHI MODULATOR 
• Ot TTVITOR EXTERNAL AMPLIFIER 
• I t ' l l PET CHARACTERS!: I 

ACCEPT PLL GIN APPLICATION 
CARTRIDGES 

• FILLY PROGRAMMABLE UM R PORT 
• : P< )RTS I'OR JOYNIK'KSORI l< JHT PEN 
• NETWORKING 
• P( )R IS F( )R I W< > SI IS t )I PADDLES 
• NEW <i>IHCPl WIT 11I X I RA I () 
• FULLY IOMPAIIB1 I W| 111 M»2 

a s s e m b l y l a n g u a g i 
•INILRI ACT IOMAN1 PI KIPIU RAi S 

N E W L O W 
P R I C E £ 1 2 9 
V I C P R I N T E R 
£212 .OO 
V I C S I N G L E 
F L O P P Y £ 2 8 6 
V I C C A S S E T T E 
D E C K £ 3 9 . O O 

M O D E L A & B 

4 8 JUNCTION RD, ARCHWAY 
LONDON N195RD Te lex22568 

^ ^ ^ I am interested in a home computer. 
— Please send me further details 
• VIC 20 D DRAGON 32 • COLOUR GENIE 
• ADD-ONS • SOFTWARE • 

IERMSOI BUMNtSS Allp«iteiifK IV*. VAI I enclose st.mp. 
Dff'VC»ytlvi<jr<J.«CoM fixrw.HKl lor Cpvei rt.«!r ol innnW<J .*;ldros«-<! oi*<el 

|j"> Acceu .iKJ B.«f Mycatd omni wrkome 
• ' .^Sft ru-4tt- r.itKl m-

1 triclcw chr i»>'/r.O. for l 

NAME 

W t o f M * 1 

t'ffxeKP 

ADDRESS 
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INVITE SOME NEW 
FRIENDS ROUND TONIGHT 

FROM C-TECH SOFTWARE 
SELECTED LINES AVAILABL E A T J O H N MENZIES - W.H. SMITHS A N D ALL G O O D C O M P U T E R SHOPS 

FROGGER 
a n d SPECMAN 
Specman-has great machine code graphics 
with 3 to 5 ghosts, power prlls and a real 
munchie man who munches in all 
directions 
Frogger-2 screen superb representation with 
full colour Hi-Res Frogs. Cars. Roads. Logs. 
Turtles and riverbank w/th super sound 
effects 
F o r 1 6 K / 4 8 K S p e c t r u m £ 5 . 5 0 

KRA2Y 
KONG 
100% machine code program featuring 
3 screens of Hi-Res Gorilla. Barrels. Fireballs, 
Conveyor Belts and a running andjumping 
man who must rescue his girlfriend from the 
enraged Kong 
F o r t h e 4 8 K S p e c t r u m £ 5 . 5 0 

RING OUR TELESALES N O W 
0 6 1 - 3 6 6 8 2 2 3 

FIGHTER PILOT 
& CITY BOMBER 
This is an ingenious program for the Dragon 
32 It begins with a briefing session giving 
details of the several attack waves and shows 
you pictures of the aircraft including 
Messerschmidt and Junkers You have to get 
the aeroplanes within your sights and shoot 
them down There is a parachuting sequence. 
It makes full use of Hi-Res graphics, colour and 
sound A l l t h i s f o r £ S . 5 0 

N A M E ADDRESS 

I I enclose cheque/PO payable t o C-TECH SOFTWARE 

| TOTAL £ 
• 1 8 4 M A R K E T ST • H Y D E • C H E S H I R E • S K 1 4 1 E X 

SUPER 
CENTIPEDE 
a n d PAINTER 
Super Cent.pede is a full colour machine code 
arcade game where the object is to defend 
yourself with your laser against a fast moving 
centipede which weaves in and out of the 
mushroom patch. Beware of the man eating 
spiderl 
Painter-You must diffuse the time bombs in 
numerical order whilst leaving a trial but you 
must not cross your path 
F o r 1 6 K / 4 8 K S p e c t r u m £ 5 . 5 0 

P L E A S E S E N D M E T H E F O L L O W I N G 

nuivtOMw 
C'TECH 

RRAZY 
KONG 



Right before your eyes and 
beyond your wildest dreams! 

"The HOBBIT is far superior to any other adventure" YOUR 
COMPUTER. "One of the most complex games for the Sinclair^' 
SINCLAIR USER. "Alot offun'.'COMPUTING TODAY. "Avery impressive 
piece of software!' WHAT MICRO. "A marvellous game!' zx 
COMPUTING. "A game by which future games will be 
judged" P.C.T. " 

The HOBBIT for 46K Spectrum £14.95 

"PENETRATOR is my pick- it succeeds in being immensely 
playable yet very difficult and horribly addictive!' COMPUTER & 
VIDEO GAMES. "The graphics are superb - a great game!' P.C.T. 
"One of the most challenging games-few games for any micro 
offer as many user facilities" PRACTICAL COMPUTING. "The best 
game ever for the Spectrum!' SPECTRUM USERS CLUB. KINGSTON. 

PENETRATORfor48K Spectrum £6.95 

M E L B O U R N E H O U S E P U B L I S H E R S Orders to: 131 Trafalgar Road. Greenwich. London SE10 t S i X T c ^ X ^ v t t Z T " " 
C Please sond me your free 48 page catalogue. 
Please send me: 

S P E C T R U M Book. 
G Understanding Your Spectrum 
77 Spectrum Machine Language 

ForThe Absolute 8eginner 

• OverTheSpect rum 
£7.95 • The Complete Spectrum ROM 

Disassembly 
£6.95 C Spectrum Hardware Manual 

16K S P E C T R U M c».«t te. 
• Over The Spectrum No. 1. £5.95 

£6.95 DOver The Spectrum No. 2 £5.95 
• OverTheSpect rum No. 3 £5.95 

£9.95 D Programs from Spectrum 
£5.95 Machine Language Book £5.95 

All Melbourne House cassette software is unconditionally guaranteed against malfunction. 
Access orders can be telephoned through on our 24-hour ansafone (01) 858 7397. 

I enclose my cheque/money order for £ 

Please debit my Access card No. 

Name 

.Expiry date 

.Address 

.Postcode 

Lelghton Buzzard. BEDS LU7 7NA 

48K Spec t rum 
• Penetrator £6.95 
• T h e H o b b i t £14.95 
•Te r ro r -Dak t i l 4D £6.95 

Please add 80p for post and pack £ -80 

TOTAL £. 

.Signature. 

[ Y C 6 g 

MELBOURNE HOUSE PUBLISHERS 



...AND TOMORROW 
CONQUER THE FIN/ 

<> FRONTIER... 

WITH ROCKET RAIDER 
Probably the best game y o u w i l l ever see o n the Spectrum. 
It penetrates the planets other programs w i l l never reach. 

There are four incredible screens all w i t h increasing difficulty and detail. 
You are pi lot ing a space ship t h rough deep space w h e n y o u are attacked by a force of mutant 

alien craft. They retreat t o a p lanet y o u can see o n your l ong range scanner 
and y o u decide to g o d o w n a n d investigate. 

You discover a p lanet scarred by four trenches (caused by the impact of g iant meteors), 
y o u f ly in to them a n d discover colonies of mutant invaders, fuel dumps, 

missile installations and orbi t ing mines. Using your bombs and streams o f laser torpedoes, 
y o u must anihil late the enemy installations. 

But perhaps the most amazing t h i ng is that this superb machine code mult iple screen arcade 
game fits in to the 16K Spectrum as we l l as 48K. 

AVAILABLE DIRECT FROM 
C-TECH SOFTWARE AT 5.95 

1 8 4 M A R K E T ST • H Y D E • C H E S H I R E • S K 1 4 1EX 



NOW AVAILABLE FROM W. H. SMITH & SON 
AND JOHN MENZIES 

A spectacular 3-U 
adventure for the 
4GK Spectrum 

An adventurous game of 
strategy ond planning for 
the 48K Spectrum 

RICHARD SHEPHERD 
S O F T W A R E 

R I C H A R D D S H E P H E R D 
S O F T W A R E 

T R A N S Y L V A N I A N TOWER 
A spine chilling adventure ... enter via the dungeons... 
navigate your way through 500 3-D rooms ... survive the 
swooping vampire bats ... reach the terrifying top ... and 
rid the wor ld of the evil Count Kreepie! , , ^ 
Can you survive the top of The Tower? ^ 
Full save routine for use during the hours V ^ L 
of darkness! 
48K Spectrum. £6.50. f E ^ W j n m 

EVEREST ASCENT 
Conquer the world's highest peak in defiance of all the 
obstacles, men and nature can throw at you ... survive 
avalanches... cross bottomless crevasses... cope wi th 
wayward Sherpas — but don't run out of supplies! 
Full save routine. 48K Spectrum. £6.50. 
. A lso ava i lab le b y mai l o rde r 

^ SUPER SPY 
, \ A global spy chase through complex puzzles, 

coded messages and 3-D mazes. Follow Dr. 
r ^ f r f t Death's trail... locate his secret island... discover 
^ t h e entrance to his lair... but it doesn't end 

there! A different solution every game. Full 
save routine. 48K Spectrum. £6.50. 

Also ava i lab le b y mai l o rder ^ H f r e r ' l 

SHIP O F THE LINE m 
Command, a sailing ship ...juggle your j & f j j , 
supplies, crew and firepower... fearlessly^®52* 
battle your way up the admiralty ladder, bribe 
Sea Lords as necessary... until you make First 
Sea Lord! Full save routine. 48K Spectrum. £6.50 

Credit Card Hot l ine 0628 21107 l > . n < v s Gorw>rous (l ist o u n t s ava i lab le 

All p r r x j M r m .«re v t f r j subject t o t r * condi t ion tnar they m««y ro t . by w ^ y of u«+de Of 
Otherwise. be lent. Mired <>ut. rev>ldoc otMerwisecircuMted wi thout tne wr i t ten permission 
of tor t u r d Sneftfierd 

BUY TWO GET £ I OFF AIL PRICES INCLUDE 
D ISCOUNT: BUY THREE GET £2 OFF VATS FIRSTCIASSUK POSTAGE 

BUY FOUR GET £3 OFF OVERSEAS ORDERS ADD £ I SO FOR AJR MAIL 

4 8 K E V E R E S T A S C E N T 
4 3 K T R A N S Y L V A N 1AM T O W E R 
I 4 8 K S U P E R SPY 
; 4 8 K S H I P O F T H E L I N E 

D I S C O U N T 
TOTAL 

a) I enclose casb/cheque/P.O. payable to Richard Snepherd Software 
bj Debit my ACCESS/VISA Card No. 

w i th the sum of £ Signature 

NAME ADDRESS 

SUNO IMMEDIATELY TO: RICHARD SHEPHERD SOFFWARE 
FREEPOST (no stamp needed). MAIDENHEAD. BERKS, SL6 S8Y 



***SOFTWARE SHOP WINDOW*** 
H U G E D I S C O U N T S O N B R I T A I N ' S B E S T S O F T W A R E 

SOFTWARE SHOP WINDOW, Britain's first software clearing house proudly present this month's selection of 
quality software for SPECTRUM, ZX81 and B. B. C. computers. Each one carries a hefty discount — Enough, in 
most cases, to make us the cheapest software dealer in the country. Compare our prices and send us your order 
(You don't need a stamp), we'll get the programs to you as fast as the postal system will allow. 
P R O G R A M N A M E R .R .P P R I C E 

1. V O I C E C H E S S (ARTIC) The ultimate opponent from the 48K SPECTRUM - This one talks .. £9.95 £ 8 . 4 5 
2. Z X C H E S S I I (ARTIC) Simply the best chess program for the 16K ZX81. 7 levels .. ..' .. .. £9.95 £ 8 . 8 0 
3 . C R U I S I N G (SUNSHINE) A car chase down Broadway - Kojak style. ANY SPECTRUM .. .. £4.95 £ 4 . 5 2 
4 . G R E A T B R I T A I N L T D (HESSEL) Economics can be fun. SPECTRUM 48K, ZX81 16K, BBC 32K £5.95 £ 4 . 8 5 
5. E S C A P E (NEW GENERA TION) Monsters, Mazes and Magic grphics. ANY SPECTRUM .. .. £4.95 £ 4 . 3 5 
6. 3 D T U N N E L (NEW GEN) London Transport was never like this - or was it? ANY SPECTRUM .. £5.95 £ 4 . 9 5 
7. F O R T H (ARTIC) This language adds speed, power and flexibility to your48K SPECTRUM or 16K 

ZX81. A whole new dimension to your computing. SAVE€3 £ 14.95 £ 1 1 . 9 5 
8. B L A C K C R Y S T A L (CARNELL) 180K marathon adventure for the 48K SPECTRUM (ALSO 

ZX81) £7.50 £ 6 . 9 5 
9. B L I N D A L L E Y (SUNSHINE) Sport in the year 3077 - A nightmare. ANY SPECTRUM £4.95 £ 4 . 5 2 
10 . I N H E R I T A N C E (HESSEL) Wheree there's a will.... SPECTRUM48K, ZX81 16K, BBC32K .. £5.95£4.95 

All prices include P&P if at least 2 cassettes are ordered. 
If not. . . please enclose 20p contribution to P&P. 

OVERSEAS ORDERS WELCOMED - Please add just 
20P per £ 

/ enclose a cheque/PO for C. 

SOFTWAR E SHOP W I N D O W , FREEPOST, 
LONGFIELD, D A R T F O R D , KENT, D A 3 7BR 

I own a machine K. 

Please supply 

NAME 

ADDRESS 

NPEWPDrÂ  Infrared is an easy to use 
disassembler. It allows machine code 

Disassembledtistings c^ V n a r o S ^ h D
a ? r u

h ; r n P " 9 r n a m
( , U , i n f l 8 A S ' C 

printer. Unlike many, if not most d i s a s s e m b l e d ™!L n ®! ' S S J 8 " ^ e m y o u r own 
available for the Sinclair computers, Infrared \ p r o g r a m s W , l w o r k o n a 16K Spectrum, 
gives correct mnemonics for all Z80 instructions. \ 3 0 c ? n b e v , e w ^ d ,after 

Like Ultraviolet. Infrared is recommended for the \ , ^ptat.on in any or all of 
S inc la i r c o m p u t e r s by Personal C o m p u t e r W o r l d . \ L j ^ T f I ° ? i ; 3 e K 5 l r i ! I * 
ZX Spectrum 16K - ZX81 \ easily generated. Dataf.les x can be loaded and saved 

At last! The highly-acclaimed 
facil i t ies of Ultraviolet are available 

for the users of the Jupiter Ace. 
Callisto provides all of the facilities 

of Ultraviolet together wi th a special 
easy-to-use editor. This is not one of 

those strange Forth 
assemblers. Machine code is 

wri t ten in standard Z80 mnemonics. 

INFRARED 
U l t r a v i o l e t 

Best-selling machine code assembler written specially for 
the newcomer to machine code programming. Works entirely 
in decimal so no hex problems. All Z80 instructions 
correctly assembled. No complicated editor to worry 
about (uses the Sinclair editor). Supports DEFB, 
DEFW, DEFS and EQU. Allows alphanumeric labels of 
any leng th . R e c o m m e n d e d by Personal C o m p u t e r 
World (Jan. & Feb. 1983). ZX Spectrum, 
16K-ZX81 

Please be sure to state which machine when ordering. 
ZX-Spectrum programs work in both 16K and 48K machines. 
ZX81 and Jupiter Ace programs require 16K expansion. 

independently. Full 
instructions and 

examples. 
ZX Spectrum 

16K - ZX81. 

Ultraviolet, Callisto 
Infrared, Ganymede 
Viewpoint 

£7-50 ^ i 
C6-75 > ( 
£6-50 J c 

inc VAT and p&p 
Overseas clients please 
add appropriate postage. 

S.A.E. for details of these and other programs. 

CALLiSlu 
anxmeue 

Ganymede is the corresponding disassembler to 
Callisto. al lows machine code programs (including those 

in the ROM) to be easily read as Z80 mnemonics. So 
now wi th Callisto and Ganymede, your Jupiter 

Ace is complete. (Callisto and Ganymede 
require a 19K Jupiter Ace). 

A C S S O F T W A R E 
7 L i d g e t t C r e s c e n t 
L E E D S L S 8 1 H N 
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AMSOFT 
v v « •t • . - . . f 

O P E R A T I N G A N D 
C O N T R O L S Y S T E M S 

FOR D I S C E R N I N G 
Z X 8 1 A N D 

S P E C T R U M U S E R S 
All A M S O F T products are designed to help 
users get the most out of their machines. No 
additional hardware is needed to run them, but 
they can support other devices if needed. 

A M - Z X F I L E allows you to use large cassette 
data files in BASIC programs, with no limit on 
file size, and input/output in the same program, 
like a big machine. For ZX81 at £4.00, and 
Spectrum at £5.00. 

A M - Z X M O N is the operating system which 
allows you to develop, edit, run, and checkpoint 
machine code programs, and to create and use 
libraries of machine code routines on tape, 
saving hours of work. 
ZX81 version £6.00, and Spectrum version 
£7.00. 
Under the control of A M - Z X M O N you can run 
AM-ZXEDIT and amagon combined pack for 
ZX81 £10. For Spect rum A M - E D I Z O N 
combined editor and assembler £10. 

editing assembly language source code, for 
input to A M A Z O N , a full assembler which 
creates machine code tape files. User symbols, 
hex., decimal, and string constants, and 
saving/re-use of symbol tables are among the 
features. 

NEW! A M - Z X S P takes a saved Z X 8 1 program 
tape and loads it into a SPECTRUM leaving it 
ready to run, edit or save. No more retyping of 
programs when you change machines. 
Available now at £6.50. 

All our prices include VA T. 

A M E R S H A M S O F T W A R E L T D . 
L o n g R o o f , H e r v i n e s R d . , 

A m e r s h a m , B u c k s . H P 6 5 H S 
( 0 2 4 0 3 ) 6 2 3 1 

| J I D C Z X 8 1 / S P E C T R U M 

n i n e P R O G R A M T A P E S 
M a k e t h e m o s t o f y o u r c o m p u t e r b y h i r i n g f r o m t h e o r i g i n a l 
a n d s t i l l t h e o n l y s o f t w a r e l i b r a r y o f f e r i n g a l l t h e s e f e a t u r e s : 

• Over 800 tapes s tocked, o f f e r i n g • Fu l l - t ime s taf f of th ree o f fe r you a 
mo re t h a n 100 d i f f e ren t p r o g r a m s f r i e n d l y , e f f i c ien t we l com e & serv ice 

^ m i s s i o n ) P N e r S ( a " t h 6 i r B F O r , n i 9 h t ' S h i F e f ° r £ 1 - 4 ° i n C P / P 

• inc ludes the latest arcade " A M t a p e s 9 u a r a n t e e d loadable; 
advSrS h e |P w i t h a ™ P r o b l e m s 

business and home u t i l i t i es . u 0 v e r s e a $ D r a n c h e s b e j $ e t 

g raph.es. educat .on etc. ( M a | t a a l r e a d y o p e r a t i n g ) ; f ranchises 
• Up to 40 maker ' s o r ig ina l copies ava i lab le for some count r ies 
of ve ry popu la r tapes enable us to B S e n d S A E f o r d e t a i | $ i o r j o j n o n 

ma in ta i n good serv ice money-back no-r isk approva l today 
• Descr ip t ive ca ta logue helps you H „An exceptionally professional 
choose the best tapes for your needs and thriving organisation" rev iew 
• F R E E qua r t e r l y , i l l us t ra ted in Er ic Deeson's " G u i d e to ZX 
magaz ine posted to al l members Spec t rum Resources" 

— — 7 . T h e S I N C L A I R O W N E R S ' ™ 

SbL SOFTWARE LIBRARY 
L./.W •iV.J Warren Road, Liss, Hants GU33 7DD. 
Please send me on money-back approval my magazine, descriptive library 
catalogue and order form, on the understanding that if I 'm not delighted with 
your service within 28 days you will refund my money in full. 

NAME 

ADDRESS 

Please onclosccheque/P.O. for £8.50 (year's 2X81 membership)/ 
£9.50 (Spectrum). Overseas £2 extra in each case. YC6 

P E A K / O F T 
C H A M P I O N S ! 

A 

You're stuck in 
the 4th Division. 

Can y o u lead 
y o u r t e a m t o t h e 
Eu ropean Cup? 

C H A M P I O N S ! (Dragon/BBC 
B/ZX81 16K/Sp«ctrum 48K). 
The greatest management gamo 
of all - features results, league 
tables, promotion, relegation, 
injuries, suspensions, team 
selection, 4 divisions, transfers, 
subs t i t u tes , reserve team, 
crowd trouble, and a'J the fun. 
and drama and frustration of 
managing a league club £6 .95 

( 2 X 8 1 £5.45) . 

DEATH S HEAD HOLE (Dra-
gon/BBC 8). Lead a rescue 
team on a mission of mercy — 
our classic adventure - £5.45. 

LIONHEART! (Dragon only). 
Excitement galore as you battle 
to free the Holy Land from the 
Sultan Saladin - £5 .45 . 

PEAKSOFT, 7 HAWTHORN CREASCENT, BURTON ON-TRENT 

Dragon 32 BBC B 

Champions Death's Head Hole 

enclose cheque/PO for 

Spectrum 48K ZX81 16K 

CLionheart! 

Name . . 

Address 

1 

C l i p t h e c o u p o n , or 
j u s t n o t o y o u r n a m e , 
a d d r e s s , c o m p u t e r 
a n d p r o g r a m s r e q u i r -
e d o n t h 8 b o c k o f 
y o u r c h o q u o f o r 
g u a r a n t e e d r e t u r n -
o f - p o s t s e r v i c e . 

YC 
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ATTENTION ALL "LYNX" OWNERS! 
'» •v- • ACTIVE SOFTWARE announce the PURR.R..feet solution 

to your LYNX'S ill supplied appetite!! 
OUR POLICY IS 1 0 0 % CUSTOMER SATISFACTION — T R Y U S ! | V j / 

2 F U L L LENGTH, ENTERTAINING PROGRAMS ON ONE C A S S E T T E — EACH PROGRAM ^ ' ' J 

INCORPORATING THE IMPRESSIVE COLOURS AND THE SUPERB HIGH RESOLUTION GRAPHICS OF THE LYNX 

FRUIT MACHINE A computer simulation of the popular electronic "One 
Armed Bandit", featuring HOLD', 'NUDGE' and GAMBLE', etc. Excellent use 
of high resolution graphics and colour allows a very realistic representation of 
the standard symbols. Just like the real thing! 

EXECUTION 
of a difference. 

Enjoy hours of entertainment with this hangman type game 
Already a firm favourite with many of our existing customers. 

FREE CHARACTER GENERATOR AID! 
Save yourself hours of painstaking coding and drawing with 
our easy to use program. 

* All 3 programs supplied for the realistic price of just: 
* All 3 programs double recorded on our own quality cassette tape. 
* 48 Hour Dispatch From Receipt Of Order ! ! 
Send Cheque/ RO. to= Active Software, 117 Icknield St,B'ham.B18 6RZ £5 75 

+ 25p 
p+p 

Elephant 
Software. 
P U Z Z L E S FOR T H I N K E R S 
O N Z X S P E C T R U M / O R I C 

ON ZX SPECTRUM/ORIC* 
Free Postage b Packing 

JERICO 2 - 4SK 
You are JOSHUA, laying siege to JERICO. Can you succeed, or will your army 

desert. Fascinating text simulation, without the Trumpet, 
together wi th 

FARMER HORACE - 16K 
Farmer Horace has been jailed for starving farm workers. Can you do better, while 

controlling his microcosm of a farm. Both on one cassette. 
£4.80 

VANQUISHER* 48K 
Shuttle around the tracks and hclding areas to your hearts content. See if you can 

arrange the letters of VANQUISHER correctly. But the clock is ticking away together 
with your skill. 

f5.20 

PARAGRAM* - 16K 
Simple at first sight, like the cube. Becomes more difficult with each move. You will 

have to think to your limits all the way. 
£4.95 

RING O - 16K 
You'll wish you were colour blind after this. The theory of Rubtk and the simplicity of 

circles. Feel the excitement and tension to complete, while the dock counts down 
against you. 

£ 5 . 0 0 
•Available for ORIC-1, as above. 

FREE POSTAGE & PACKING 

ELEPHANT SOFTWARE 
41 Haymi l l Road, 

Burnham, Berks SL1 6NE 

EDUCATIONAL COMPUTIN G 
o n the 

Suit 
children 
ages 5-H ZX81 No comparable 

collection 
offers so much 
for so httle s t r o n g l y 

r e c o m m e n d e d by 
| e d u c a t i o n a l | Fifty high-quality programs to turn your ZX81 
i au«Monties | or Spectrum into a powerful educational tool. 

And you don't tvan mod to knot* programming. 
Thar* ara cJaar Instructions and planty ol lips 
4 advlca. Oaslgnad to gobayond drill A p/actlca 
tha promota teaming through In tat act Ion 4 diacofmy. 

Includes -
TORTOISE 
A simpl i f ied 
version of t he 
famous Tur t le 
p rog ramme 

CODED MISSILE 

p r o g r a m s 

SPECTRUM 

of 

All programs 
fit 1K 

Creative use 
graphics 

Many innovative 
ideas 

Fully documented 

Includes many 
games 

Combines the 
f un of arcade 
games w i t h 
learning 

£5-95 only 
p a p e r b a c k 1 1 0 p a g e s 

plus S p e c t r u m s u p p l e m e n t 
Graph-plotter • Histogram • S imon-spe l l® Sketthbuard • Times-table • Sets 
Ser ies-qu i ; • XY-coordinates • Couni • Equations • Areas • Guess-a-Volume 
Angles • Upsta i rs -Oownsta i rs • Music-notes • See-saw • Wipe-out • S p e l l 
Temperature • Clock • Money • Snane 
Mastermind • Number-shoot • + 2 6 more 

n ~ — 

IEDUCARE 11 enclose cheque/pos ta l order for £ 

139a Sloane S t . , N a m e London . . . _ I 
J ^ S W « X 9 A Y J A d d r 6 S S j 

Let your chi ld benef i t ear ly - Send now 

EDUCARE 
"Jpiease send me copies Educare's 50. | 

I 
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' S O U N D with SINCLAIR 
MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81, 
TIMEX Sinclair 1000 
or SPECTRUM 

THE ZON X 
£25.95 
mci p&p & VAT. 

* Tho ZON X SOUND UNIT is completely sel'f-contained and especially 
designed for use with the ZX 81. TIMEX Sinclair 1000 and Spectrum 
Computers. It just plugs in — no dismantling or soldering. 

No power packs, batteries, leads or other extras.* 

•fc Manual Volume Control on panel — ample volume from built-in loud-
speaker. 

* Standard Sinclair 16K Rampack or printer can be plugged into ZON 
X Sound Unit without affecting normal computer operation. 

* Hugo range of possible sounds for Gomes, Music, Hcfoopters, Sci-Pi, 
Space Invaders, Explosions, Gun-shots, Drums. Planes, Lasers. 
Organs. Bells, Tunes, Chords, etc., or whatevor you devisel 

8 full ociavos. Uses 3-Channel sound chip giving programme control 
of pitch, volume of tones and noises, all with envelope control. 

•k Easily oddod to existing games or programmes using a few simple 
"BASIC" lines or machine code. 

'AT NO memory addresses used — I.O. mapped. 

FULL instructions with many examples of how to obtain effects and the 
programmes, supplied, fully guaranteed. British Made. 
'Except v/ith Spectrum, you need the Spectrum Extension Board Order 
No. SEI - Price £6.80 md. V.A.7. 

Payment may be made by Cheque. P.O. 
Giro No. 388 7006. Postal Order or Credit 
Cord. 
Export orders :— Bank Cheque. 
International Money Order. U.S. $ or C 
Sterling. 

BI-PAK 

l k 
Dep» YC4 p.o Bo« 6. 
63A. Htfln Street. 
Wore. M»rn 

MACHINE 
CODE 

S i n c l a i r 
Z X 8 1 

T W O G R E A T G A M E S O N O N E 
C A S S E T T E 

Cleverly written in machine code to stretch your machine to the 
Ijmit. Both have Flicker-free graphics matched with unbelievable 
speed. 

Jump Jet 
You are flying a Harrier multi-roll aircraft. Your task is to bring 
deserted citys to the ground. With ever increasing speed your task 
is anything but easy. 

Formula One 
Try and keep your formula 
one car on the track. As 
your skill increases so does 
your speed. 

Both w i th on Screen 
Scoring 

Fully compatable with 1K & 
16K machines? 

Both on one cassette for £3.50 (inc p&p) 

1 6 K 
Space Rescue 
Play this 16K ZX81 version of the popular arcade game and save 
the six remaining survivors from moon base alta. 

for the inclusive price of £4.95. 

T h e O p p o r t u n i t y You H a v e ^ 
Been W a i t i n g For To 
T u r n Y O U R d e a s I n t o M o n e y ! 

V v 

If you, either by yourself or with a team of 
colleagues, have written an o r i g i n a l game 
for any of the following home microcomputers: 
SINCLAIR SPECTRUM COMMODORE 20 or 64 
BBC MODEL B TEXAS INSTRUMENTS 99/4A 
DRAGON APPLE II 
ORIC 1 ATARI 

—then look no further. 

Whether it be the best shoot'em up arcade 
action yet devised, a fiendishly cunning adven-
ture, a challenging strategy game for two (or 
more) players, or just a bit of fun for the very 
young, we have the resources, expertise, and 
contacts to professionally package and market 

your game W O R L D W I D E . 

If we like it, we will arrange a meeting with you 
to offer you our very attractive terms. 

Send a cassette or disc copy (keep one for 
yourself) by registered mail for your o w n 

protection to: 
4 J IV t 

/ M e g a b y t e / Dept. 1. 79 BR0DRICK RD. 
/ M a r k e t i n g / EASTBOURNE. SUSSEX 

REMEMBER time is all important—so! 

K E M P S T O N J O Y S T I C K 
+ S O F T L I N K + G A M E 

= T O T A L E N J O Y M E N T 
SOFTLING 1 w»3l allow you to use a Kempston Joystick with six of the most popular 
Spectrum games: — 

ARCADIA. PENETRATOR, HORACE GOES SKIING, SPECTRES, 
FLIGHT SIMULATION' and SPACE ZOMBIES. 

FOR ONLY £4.95 
PLEASE NOTE: The above games are not supplied with the Sofllink cassette 

ALSO AVAILABLE 
3D MAZE OF GOLD (Kempston compatabtc) £5.95 
GAMES TAPES (2 games per cassette) at only £4.95 
1 MONGOOSE and BEAR ISLAND fast arcade action 
2 REVERSI and POKER DICE games of skill and luck 
3 TIME-LINE and TASKS machine code 16K adventure and mind stimulating mental 
tasks 
MAGIC CASTLE £4.95 superb machine code adventure for 48K Spectrum 
WHITE NOISE and GRAPHICS £5.95 extend the basic commands of your Spectrum to 
give multi directional scrolling, windows, explosions etc. with these machine code 
routines. Includes comprehensive manual with many examples. 

EDUCATIONAL 
CESIL £5.95 popular O level teaching language available for 16 and 48K Spectrum, 
Dragon 32 and 16K ZX81. Complete with comprehensive manual. 
VISUAL PROCESSOR £5.95 visual display of simple micro processor illustrating how a 
micro works, includes comprehensive manual. 

HAL £5.95 another O level teaching langague for 16 and 48K Spectrum. 

S.A.E. for further details 

Generous Trade Discounts, Dealers Enquiries Welcome 

G I L S O F T 
3 0 H a w t h o r n R o a d , B a r r y , 
S o u t h G l a m o r g a n C F 6 8 L E 

T E L : 0 4 4 6 7 3 6 3 6 9 

SEE US AT THE ZX MICRO FAIR 
A r i e s S o f t w a r e 

22 LOWERBROOK STREET 
BASINGSTOKE 
HANTS RG21 1RP 
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Teach your 
Commodore 64 
every trick 
in the book. 

With the best software games book ever for your Commodore 64. 

This mind blowing collection of game programs, written by Software wizards Clifford and 
Mark Ramshaw, will turn your Commodore 64 into an entire arcade of electronic fun and thrills. 
Experience action so fast and furious it will shatter all your concepts about computer game 
excitement. 

The Commodore 64 Games Book is packed with nerve shattering space and adventure games, 
and includes intriguing strategy games too! Some programs even contain machine language 
routines. 

Every game maximises all the Commodore 64's sophisticated features, including its 
innovative Sprite capability. And you don't need complex programming skills, because all these 
programs are very easy to enter. 

If you want to know every trick in our book, order your copy today. Book £5.95. 
All programs from this book are also available on cassette. Each cassette contains 
15 programs. £6.95. 

INNOVATIVE 
COMPUTING 

G fffvd Ronwhow 

We can teach the 
Vic Innovative 
Comput ing 

30 highly creative game programs that 
will open a new dimension of thrills and 
excitement for every VIC 20 owner. 

Featuring arcade favourites like Hoppy. 
Nuclear Attack, Space Flight and Chess. 

a few tricks too! n̂a -
MHMDBVm i 

The specially designed format ensures 
that all the programs are very easy to 
understand and enter. 

These programs are also available on 
a set of 3 cassettes. 
Book £6.95. 
Each cassette £5.95. 

Vic Games Pack 
Five fantastic space games on one cassette, 

including Invaders. Storm and Ground Attack. Every 
game makes full use of the VIC 20's stunning graphics 

and sound. 
Also included are two 100% machine language 

programs, Alien Blitz and Space Rocks. This Game 
Pack is the ultimate test of nerves and skill-amazing 

value for only £5.95. 

MMboumc MOUM 
« « • « <WtM tt»n«jr« 

Mtttoumtxoutt 
l!llwl/»IWth»ltiBOV« 

VIC 20 

CljP^uarb 
vv tl)r£rmccS8 

Wizard and the Princess 
In this multi part medieval graphics adventure, 

you are a bold knight who must rescue the beautiful 
princess from the grasp of an evil Wizard. 

To succeed, you must storm the castle, slay fire 
breathing dragons and fight the evil troll to the death. 
A challenge that pushes you and the capabilities of 
your VIC 20to the limit. 
Cassette for standard VIC 20 £5.95. 

M E L B O U R N E H O U S E P U B L I S H E R S Orders to: 131 Trafalgar Road, Greenwich. London SE10 
C a s s e t t e s 
STANDARD VIC 20 

] ViC i n n o v a t e Cassette 1 

• Please send me your f r e e 48 page catalogue 
Please send me: 

B o o k s 
VIC 20 
• VIC Innovative Computing £695 

COMMODORE 64 
• Commodore 64 

Games Book £5.95 

•V iC lnnova i iveCasse: te2 
• ViC innovative Cassette 3 
n V ic Games Pack 
C The Wizard & The Princess 

Correspondence to: Glebe Cotlage. T r a d e e n q u i r i e s 
Station Road. Cheddrngton w e l c o m e . 
Lcighton Buzza'd. BEDSLU7 7NA 

COMMODORE 64 
£5 95 • Commodore 64 
£5 95 Super Cassette A 
£5 95 • Commodore 64 
j-595 Super Cassette 8 

£695 

£6 95 

All Melbourne House cassette software is unconditionally guaranteed against mallunction. 
Access orders can be telephoned through on our 24-hour ansafone (01) 858 7397 

I enclose my cheque/money order for £ 
Please debit my Access card No 
Name 

.Expiry date 

Please add 80p for post and pack 
TOTAL 

.Signature 

.80 

.Address 

Postcode. Y C 6 A 

MELBOURNE HOUSE PUBLISHERS WW 



WMJtfMd 

16K RAM RACK 

Including Wand Postage and Packing. 
Tick for further information 

• VIC 20 PRODUCTS 
1 • COMMODORE 64 
I All prices subject to 

availability Of change without notice. 

I 

P L E A S E S E N D M E 

VIC 20 1GK RAM PACK 
Qty Price TOTAL 

Name _ 
Address 

£28.95 
I enclose Cheque, P/0 for 
CREDIT CARD • ACCESS • BARCLAY CARD • 

1 

I 
I 

(24hr. ANSAPHONE SERVICE) 
YC6.83 I 
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COMPUTER FAIR PREVIEW. 

fgmputer pair 
The Computer Fair will be held 
at Earls Court from 16 to 19 
June. Normal admission prices 
on the door are £3 for adults 
and £2 for children under 16 
and senior citizens but Your 
Computer readers can visit the 
fair for a reduced price. A 
voucher on page 203 offers you 
£1 off the normal price. 
Alternatively groups of 20 or 
more can go in at the reduced 
prices with a free ticket for the 
leader of the party. We are also 
offering combined return rail 
and admission tickets for adults 
and children at for instance 
£5/£3 for anywhere in Greater 
London and £8/£4.50 from 
Kent. More details from King's 
Cross Travel Centre on 01-278 
2477. Earls Court is on the 
District and Picadilly lines and 
on the 30, 31 and 74 bus 
routes. There is space in 
surrounding car parks for 1,300 
cars. The fair is open 1pm to 
6pm Thursday, 10am to 6pm 
Friday and Saturday and 10pm 
till 5pm Sunday. 

fomputer pair 

W h y 50 ,000 p e o p l e a r e w a i t i n g f o r 
B r i t a i n ' s b i g g e s t - e v e r m i c r o s h o w 

EARLS COURT WILL be filled with the 
widest range of home micros and 
software ever seen in Britain when it 
hosts our Computer Fair later this 
month. Last year 38,000 computniks 
crowded into the fair — so this time 
we arc providing three times as 
much space. 

Wc will be taking the wraps off 
several new computers during the 
show inc lud ing Mcmotech 's 
MTX-500. Sinclair's new range of 
plug-in cartridge software for the 
Spectrum wil l be demonstrated in 
public for the first time. You wil l be 
able to hear Acorn's speech chip for 
the RKC Micro and decide for 

Relax — these are some of Computer Fair 82's 38,000 visitors — not the 
beginning of this year's queue. 

yourself whether it really docs sound 
like Kenneth Kendall. 

A new case for the Ace plus a 
range of peripherals wil l be on show 
from Jupiter Cantab. Camputers 
will be showing the elegant 48K 
Lynx but for the moment the 
company is keeping its lips scaled 
about the 96K version which its 
designers are working on. 

Texas will be releasing details of 
the new TI-99/8 at the show and will 
be promoting the new £50 software 
package which is being included free 

R e a d y f o r gor i l l as , M i c r o m o u s e , 
C l u b A v e n u e a n d S i n c l a i r V i l l a g e 

Last year's Micromouse champion Alan Dibley watching his 73 robot win. 

THE COMPUTER FAIR is not just big to give you advice. Sinclair Village 
stands for mighty manufacturers. gives you a chance to pick up all 
Look out for Club Avenue — where those little bits and pieces to make 
the major computer clubs are happy your ZX-81 or Spectrum complete. 

The great spectacle of the fair — 
apart from the programmers who 
dress up in gorilla suits or Star Wars 
outfits to try to make you buy their 
programs — is Micromouse. 

This is a robot race around a maze. 
The robots arc usually part home 
computer and part Meccano. You 
soon find out why these tea-caddy 
sized automatons have earned names 
like T3 and Thumper as they try to 
blunder their way to the centre of 
the maze before their rivals. 

The fastest Micromice on Friday 
17 June and Saturday 18 June wil l 
qualify for the British final which 
w i l l be held on the Sunday 
afternoon. Often the owners of the 
robots arc as entertaining to watch as 
the l i t t le machines themselves. 
Many a Micromouse has been 
threatened with a rapid return to the 
scrapyard after it has failed to live up 
to the owner's expectations. 

The stakes arc high because the 
British winner wil l be sent with his 
or her Micromouse all-expenses paid 
to the international finals in Spain. 

with the TI-99/4A. Atari will be 
there too with the 400 and 800 home 
computers. 

Oric wil l be at the show with the 
48K, and at last 16K, Oric 1 and a 
new range of software. Have a look 
at Commodore's new soap-shaped 
cassette recorder which will now be 
included in the cost of a Vic-20. 

Many of the 250 stalls at the fair 
will be selling software from all the 
household names — Bug Byte, 
Imagine, Quicks i lva, A r t i e , 
Silversoft and a hundred others. 
More than 1,000 different games 
wil l be on show for home computers. 

Because the show is jo int ly 
sponsored by Your Computer and 
Practical Computing*there wil l also 
be a considerable choice of serious 
software — from word processors to 
finance and accounting packages for 
all the popular micros. 

Man with 
a secret 

LAST YEAR Give Sinclair surprised 
everybody by announcing the 
world's cheapest colour computer — 
the Spectrum — at the first day of 
our F.arl's Court Computer Fair. 
This year he has at least one surprise 
up his sleeve for us — but is he ready 
to reveal it? 
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YOUR LETTERS 
T H R O T T L E C O N T R O L FOR V I C 

y h i s program, to run on any Vic-20 expanded or not , actually 
W allows the user to choose the speed o f his program. I t adds 

d i f f i cu l ty levels to any Basic program and thus can give new l i fe to 
an o ld game that you have mastered and forgotten, or can improve 
performance in a business program. 

I recommend that the rout ine be placed at the start o f a program 
— at the end o f the instruct ions is usually a good place. I n my 
program I have not spaced or placed my word ing, nor have I set 
screen and border colours nor even a character colour; you can do 
this to suit your o w n needs. T y p e in Program 1. 

A breakdown o f this program is as fol lows: lines 10-60 provide a 
menu; l ine 70 sets up the input and gives i t the name M D ; l ine 80 
checks to see that M D is legal; l ine 90 pr in ts an error message i f it 
is not , then sends i t back to the input . L i n e 100 is the heart o f the 
program: it Pokes the value M D into the correct location to 
control the speed. 

Af ter runn ing the program you w i l l notice that the speed o f the 
cursor has changed. Actua l ly the cursor's speed is the inverse o f 
what happens du r ing the program. I f you 

POKE 37879,1 
direct ly in to the computer the cursor speeds up yet the program 
wou ld slow and 

POKE 37879,255 
slows the cursor, yet speeds up the program. T o re turn the cursor 
to its normal speed press Run/Stop and Restore. 

But is faster always better? Wha t i f you have sound and music in 
your program? Sound w i l l not be th rown out as i t usually fol lows 
suit w i t h movement i n the program, so sound can be forgotten, but 
music has to be played at the correct speed or i t w i l l no longer 
sound l ike music. T o correct this flaw we must, before playing any 
music, re turn the Vic to its normal speed. We do this by 

POKE 37879,78 
and after the music, we return to the chosen speed by 

POKE 37879,MD 
typed in after the music. See program 2. 

T h i s procedure can also be used to get a program to speed up 
du r ing a game by a l ine l ike: 

9999 IF SCORE 1000THEN MD = MD + 20 
but no th ing is perfect, when you change the operating speed o f 
your Vic the real t ime clock is no longer real t ime so you must 
decide between a time-keeper and speed. 
Program 1. How Fast? Program 2. 

10 CLR:PRINT"00-32 SLOW" 100 POKE36878,15 
20 PRINT"33-64 SLUGGISH" 115 POKE37879.78 
30 PRINT"65-128 AVERAGE" 120 FORL = 250T0200 
40 PRINT"129-192 FAST" STEP 2 
50 PRINT"193-255 VERY FAST" 130 POKE36876,L 
60 PRINT: PRINT:PRINT: PRINT 135 FORM = 1T0100 
70 INPUT"HOW FAST" ;MD 140 NEXTM 
80 IFMD>0ANDMCK256THEN100 150 NEXTL 
90 PRINT"CHOOSE AGAIN":GOT070 160 FOR L = 205T0250 

100 POKE37879,MD STEP2 
101 the rest of your program 170 POKE 36876,0 

180 FORM = 1T0100 
190 NEXTM 
200 NEXTL 
210 POKE36878,L 
215 POKE36876,0 
220 POKE37879,MD 

Man in Dunn, Johannesburg, South Africa. 

S T O R K P R O B L E M 
/

read w i t h i n te res t T i m 
Hartnell's reply in Response 

Frame March to C Browning's 
enquiry on how to differentiate 
between the 16 and 48K Spcctrum. 
Out of curiosity I peeped into the 
back of my supposedly 48K 
Spectrum and then typed in 

DIM A$ (40000) 
as suggested. I got an out-of-memory 
report code. Fortunately I live not 
too far from Camberley and so 
personally returned the computer in 
exchange for a 48K. No apology was 

given and by the string of other 
people there it seems Sinclair 
distribution ccntre must spend more 
time answering complaints than 
distributing computers — perhaps 
this is why it took so long to get one. 
Although my replacement does not 
give an out-of-memory report and 
does run 48K programs, I still 
cannot find the circular brown 
object T i m Hartnell spoke of — 
perhaps he has an earlier model. 

A E Straszezijski, 

Peters/ield, 

Hampshire. 

C A R T E B L A N C H E 

/
recently wrote to the T V 
Licence Records office to 

enquire i f it was necessary for me to 
obtain a licence for an unmodified 
colour television which was to be 
used only as a computer display unit. 
They sent me this reply: 
" I confirm that a television licence is 
not required i f you are only using 
your television set as a computer 
display unit. I f you receive any 
outside broadcasts a licence wi l l be 
required. Our records have been 
amended. I trust this clarifies the 
situation for you." 

J A Shield, 

Witham, 

Essex. 

E A S Y T O L O A D 
J t s a regular reader of Your 

f j Computer since its first issue I 
am amazed at the number of letters 
from readers with loading ZX-81 
problems. It seems to me a case of 
the blind leading the blind. There is 
really no problem. All that is 
required for successful 100 percent 
loading is a well-modulated tape free 
from noise clicks and dropouts, the 
correct signal level neither too weak 
nor too strong and, providing the 
tape head is correctly aligned, and 
free from dust, the program will 
load. Unwanted noise is usually 
either already recorded on the tape 
or is picked up from the mains by 
the cassette player. A number of 
letters point to the T V as the culprit. 
But in my opinion this is rare, any 
transformer, especially a power 
supply is a more likely suspect. 
Sinclair Research say the optimum 
peak voltage for the tape signal is 
two volts but must be between 1 & 
2.5 volts. Too little voltage and the 

ZX-81 does not hear it. Too high a 
voltage, and clipping, harmonics and 
information degredation follows. To 
the problem This brilliant little 
device wil l cure problems at a stroke. 
The silent lead-in part of the tape 
wil l show up as nor being silent i f 
the tape is too noisy to load: it 
indicates the optimum two-volt peak 
signal level is correct and it also 
indicates too high a signal level. It 
shows up badly modulated tapes and 
enables one to adjust the volume 
control for optimum conditions. I f 
the tape is loadable you can load it. 
Unlike the meter-type loading aid 
which does not identify peak 
voltages but only one's an average 
and therefore virtual ly useless 
readings. It gives the correct peak 
signal level. I really despair that so 
many still suffer problems: I am 
surprised it has not been mentioned 
Your Computer. 

T C Rozvbot ham, 

Cumbria. 

A B I T U S E F U L 
A useful command on the Sinclair 

W% Spectrum, but not available on 
the BBC, is the bit command which 
converts numbers from 0s and Is 
binary. Here is a small procedure for 
the BBC which wil l do the job. The 
function 

FNBIT (B%) 
converts a number B% from binary 
0s and Is into decimal and is a 
simple example of recursive pro-
gramming. 
DEF FNBIT <B%) 
IF B% MOD 10>1 THEN = 0 
IF B% 8% MOD 2 THEN = B% 
ELSE = FNBIT (8%DIVI0)'2+ B%MOD 
2 

Martin Glass, 
Truro, 

Cornwall. 

A T A R I B U G S A F A R I 

/
own an Atar i 800. Since I bought it I have discovered a number 
o f bugs in the software. Some o f those are documented by 

A tar i , some come in a handout issued w i t h the software, some can 
be found in the magazines, others I have never seen ment ioned in 
pr in t . I have recently found a number o f qu i rks whi le developing a 
large Basic program w i t h assembler routines; qui rks which I shall 
investigate at a quieter t ime. I have therefore f inal ly asked Atar i 
whether they have a list o f known bugs they can issue on request. I 
was to ld they have not. No-one expects mainframe levels o f 
support f rom micro manufacturers and, in many cases, bugs 
cannot be f ixed because they are in Rom. But I take the v iew that 
manufacturers should be at least prepared to tel l their customers 
what is wrong. I can imagine all those novices out there f ind ing 
their Atar i Basic program f rom t ime to t ime being lost on delet ing 
a l ine, or corrupted on amendment, and wonder ing what 's h i t 
them. I f you and your readers are interested I am prepared to 
collate errors and quirks so that you could publ ish them, w i t h 
addit ions on an occasional basis. I f this catches on, could we start 
w i t h Basic and Assembler — other readers, other software? Since 
this wou ld not be a debugging service correspondence wou ld not 
be entered in to and bugs should be somewhat documented. Cer-
ta in ly I wou ld t ry to reproduce the error , and w o u l d put them to 
Atar i for comment before they are publ ished. I am sure users o f 
other machines have the same problems. Perhaps publ ic i ty w i l l 
persuade the manufacturers to improve their services and even, 
who knows, actually fix the bugs. 

David Andrew, London, E17 9ES. 
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U N I F I L E F A N 
Musi a word of appreciation for 

Q J David Lawrence's excellent 
ZX-81 Unifilc program in the April 
issue, for which I have already found 
several useful applications. 

I have come across only one bug, 
in connection with amending data, 
which I think is perhaps worth 
correcting. 

In the 4K f i le vers ion, 
amendments do not return the 
amended entry i f the display search 
item is the item amended, or if an 
entry is amended after stepping 
along the file using Newline. Both 
these cases can easily be corrected by 
the insertion of one additional 
instruction: 

955 LET S$ = Q$ 
In the 9K file version "there is an 
additional problem, in that S$ has 
been used for moving blocks of data, 
when it is already in use as the 
search parameter. This again can 
easily be corrected by substituting, 
say, MS for S$ in lines 1890, 1900, 
1990 and 2000 only. 

Nevertheless a most useful and 
versatile program for which many 
thanks indeed to David Lawrence. 

John Culling, 

Hampton, 

Middlesex. 

T E L E T E X T 
page 154 of the new BBC 

^pUser Guide it states that the 
function keys when pressed in 
conjunction with the shift key 
produce a teletext control code, but 
this feature is not available on the 
0.1 version of the operating system, 
so I wrote this simple program. 
Type it in as listed and then run it. 
The function keys will now perform 
as listed on page 154 of the User 
Guide — without pressing the shift 
key. To test it, type in as a direct 
command 

PRINT"XXDEMO" 
where XX is just a single depression 
of f l and f8. The result should be 
Demo flashing in red. These control 
codes only work in Mode 7. To save 
these kevs on tape type 

•SAVE-KEYS" OBOO + 00FF 
It is useful to note that after defining 
a set of functions for the user keys 
they can be saved in the previous 
manner and re-loaded at any time 
with 

*LOAD"KEYS" 
This leaves any program already in 
memory intact. 

10 REM TELETEXT KEYS BY 
T.J.MATSELL 

20 C = 17 
30 FOR K = aOBOO TO 60809 
40 ?K = C 
50 C = C + 1 
60 NEXT 
70 FOR K = 60B0A TO &OB11 
80 ?K = C 
90 NEXT 

100 C = 128 
110 FOR K = 80B12 TO &0B18 
120 ?K = C 
130 C = C + 7 
140 NEXT 

Timothy Mat sell, 

Lincoln, mk 

EDITORIAL 
IK THF. PALACES o f the pop industry even the 
razzmatazz cannot hide the fact that sales o f records 
have been in decline since peaking in the late 
seventies. Meanwhile in another scctor of ihe 
nation's economy business is on the up and up. A 
tidy £1 mil l ion per month is one estimate o f the size 
of the U.K. 's market for Z X Spectrum software. 
Working out the value of the whole home computer 
software market is what has been producing out-of-
range errors on the software houses' pocket 
calculators. 

Given these two contrasting tales of gloom and 
boom you need not be an industry pundit to grasp 
why major record companies such as Virgin and 
K-tel are moving into the lucrative business o f 
selling software. Virgin Records has launched 
Virgin Games, and K-tel attended the Midland 
Computer Fair w i th £1 mi l l ion in its pocket to 
negotiate deals wi th the software makers. 

Now that some o f the music industry's marketing 
and distribution power has been turned on the 
software business, can we expect to see national 
software charts — and the hyping that goes wi th 
them — computer programmers as stars, and 
Jimmy Savile taking Top of the Software Pops 
towards its first 1,000 episodes? 

The first impact wi l l probably be far less 
glamorous than that. I t could affect the way we buy 
software. 

New records usually get their first exposure on 
the radio. But because most software is sold 
through mail order, the first you hear o f the 
computer cassette you order is the dull thud as it 
lands on the door-mat. O f course you can return it 
i f it is not quite what you wanted. But it would be 

much easier i f you could try out and buy the 
program in a local shop. 

The music companies have the distribution 
networks to put software in the shops. That 
development could spell the declinc o f the mail-
order software business. The price for entry into 
the program market wi l l soar i f computer software 
decamps to the high street. At the moment it is 
possible to start selling a few programs o f a 
reasonable quality wi th a mail-order advertisement 
in Your Computer. Wi th the arrival of the big boys 
from the music.industry T V campaigns advertising 
a range o f software could become commonplace. 
Some argue that the upshot of all this w i l l be fewer 
software houses in a year's time. 

Unt i l now the name of the software writer has not 
mattered much — each game is judged on its own 
merits. One major software house recently confided 
to Your Computer that it even deliberately omitted 
programmers' names from cassette covers. It was 
afraid that its writers would be poached by rival 
firms. I f marketing and distributing computer 
programs starts to involve the techniques the music 
industry uses, the programmer could become more 
important in selling the product. Could we even see 
famous names in computing advertised as the 
authors o f the latest software which have in fact 
been written by teams of skilled but anonymous 
session programmers? 

Imagine turning on your television only to see a 
per fect ly-manicured Ol ive Sincla i r beaming 
through the soft focus as he sits at the keyboard o f 
his white Spectrum. In true Richard Clayderman 
style a relaxed voice-ovcr coaxes you to enter the 
World o f Clive Sinclair — a game for every mood. 

H o w t o w r i t e fo r Your Computer 
W e called this magazine Your Computer precisely because w e we lcome your 
views, tips and hints and even your criticism of machines and software in general. 
If you wou ld like to see your name in print, whether on a Software File program or 
a fu l l -b looded article, here is h o w to go about it. Ideally, all articles should be 
typed double-spaced on one side only of uni form sheets of paper. If l istings can 
be dumped directly f rom a printer — you can always use a fr iend's or user group's 

this minimises the risk of error. In a perfect wor ld a cassette wou ld 
accompany the article. That considerably speeds up the checking process. Not 
only do you get to air your o w n discoveries and opinions, but we wil l even pay 
you for the privilege. W e pay £35 per published page — that 's as it appears in the 

magazine and includes illustrations. 
Why not give it a try? You have nothing to lose but your postage. 
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NEWS 
C h a r t b u s t e r K - t e l ' s m i l l i o n p o u n d 
b id f o r h o m e c o m p u t e r g a m e s 
CHARTBUSTER K-tel is serenading 
the software houses to the tune of £1 
million. That is how much the 
record company, renowned for its 
TV-advertised compilation albums, 
took to the Midland Computer Fair 
to sign up distribution deals. 

The first program maker to 
succumb to K-tel's overtures is 
DK'tronics which won an order to 
supply £150.000's wor th o f 
software. 

Virgin Games — the Virgin 
Records offshoot which is the other 
recent venture from music land into 
computer games — is buying up the 
copyrights to new programs. In 
contrast Adrian Moulds, K-tel's 
software manager prefers for the 
moment partnership agreements. 

r \ 

mmvtmsimmmmm • 

' * * iL-

Gf 9 V " 

a a s 
H R H 

' • •• * 

K-te/ wants DK'tronics software, not its peripherals. 

Companies l ike D K ' t r o n i c s 
develop programs and keep the 
copyright while K-tel distributes the 
software through the vans that 
service the 5,000 outlets for its 
record business. With a distribution 

Micros of the world unite with 
Cyborg's software translator 
THE SECRET FOLLOW-UP to Cyborg's 
all-micro disc drive wil l break down 
the barriers that stop software 
written for one micro running on 
another. The French company is 
developing hardware which wil l 
allow all machines with the same 
central processor unit, or CPU, to 
share software. 

Cyborg's priority is a unit for the 
6502 CPUs used by most micro-
makers. By early next year you my 
be able to run Vic software on a BBC 
Micro or on an Oric Later a Z-80 
version will be produced for Sinclair 
owners. 

Cyborg's crusade against the 
idiosyncrasies of home computing 
with a 760K disc drive that will 
work with all home micros. Jean 
Garutti, the man behind Cyborg, 
expects to sell 100.000 of these units 
a year, but adds that the figure could 
"increase explosively". The 5.25in. 
drive costs £250 and. at the change 
of a connector and the insertion of a 
floppy disc, will work with your 
machine. 

That f loppy disc holds a 
"grammar" which describes the 
micro to the drive's disc-operating 
system contained in a ULA. Details 
of the computer's pin-outs, I/O. 
ROM and RAM maps, and the areas 
of memory available are contained in 
the grammar. Grammar discs and 
cables for the ZX-81 and Oric have 

already been produced, and the 
Spectrum, BBC Micro and Atari 
will have theirs next month. Dragon, 
Vic-20, Commodore 64 and TI-99/A 
and Lynx owners wil l be able to use 
the single-sided, single-density drive-
by September. Each disc can hold 
240 entries, and file names can be up 
to 18 characters long. 

network on that scale it is clear that 
K-tel believes that future software 
industry battles will be won in the 
high street. "The phase of selling by 
mail order is almost over" says 
M o u l d s . He compares the 
excitement over computer games 
with the early days of pop music, but 
he does not expect ace programmers 
to become like pop stars because 
"software is not the personality, 
visual thing that music has become." 

Nevertheless do not be surprised i f 
you see a sophisicated TV campaign 
this Christmas extolling the virtues 
of K-icl's 20 greatest computer game 
hi ts. K- te l ' s at t i tude to T V 
advertising might also be applied to 
its view of the software market now. 
" I t 's not for amateurs" says Adrian 
Moulds. "The stakes are very high." 

David's Sharp 
Welsh tongue 
FORGET FORTH, Logo and Pascal, the 
language your micro really needs is 
Welsh. John Loverseed has just 
written a Welsh Basic for the Sharp 
MZ-80K and MZ-80A, and he has 
been amazed at the response from 
computer fiends in Wales. When, 
they want to know, wil l they be able 
to buy Welsh Basics for their 
Spectrums, ZX-81s, Vic-20s and 
Bridgend-built Dragons? 

Many of the enquiries have come 
from bilingual schools which want to 
teach computing in Welsh on their 
BBC Micros. Unfortunately they 
may have to wait because Loverseed 
has taken advantage of a feature of 
the Sharp which is unusual for a 
home computer. Every time you use 
the MZ-80 you have to load in the 
Basic from tape to disc. 

This can be a mixed blessing but it 
has made it very easy for Loverseed 
to adapt Sharp Basic and sell his 
Basic Cymraeg on tape. He has 
simply substituted Welsh words and 
abbreviations for the pscudo English 
of Basic. So, instead of Goto, Basic 
Cymraeg uses Mynd meaning " to 
go". It would be more difficult to 
implement Welsh versions for those 
home computers whose Basics are 
resident. Sharp Basic Cymraeg is 
available from David Computer 
Services 38 South Parade, Bramhall, 
Stockport, SK7 3BJ. 

T e x a s T I - 9 9 / 8 w i l l o f f e r 8 0 K f o r 
£ 3 0 0 a n d c a n s p e a k f o r i t s e l f 
W I T H SOK FOR £300 Texas 
Instruments new TI-99/8 is going to 
shake the micro market. Your 
Computer's American spies have 
already glimpsed the all-new 16-bit 
machine before its official launch. 
The TI-99/8 has built-in speech and 
can even read text out aloud. 

The micro wil l have a high-
resolution colour display and the 
kind of keyboard you would expect 
on a £1,000 machine. In addition to 
Basic, Forth and Logo, UCSD 
Pascal wil l be available soon after the 
TI-99/8 goes on sale in Britain in the 
late autumn. 

The TI-99/8 wil l spearhead the 
new wave of Texas micros which has 
swept away the company's 
reputation as the slumbering giant of 
home comput ing. The CC-40 

The TI-99/4A will be reskinned to look like the new TI-99/8. 

portable computer we reviewed -in 
May is already selling well. T I -
99/4A sales have taken off since the 
price was dropped to £150 and now 
Texas offers a £50 package including 
Mace - an assembler, editor and 
system monitor — sits at the top 
of RAM leaving enough room for 
a Basic program to be developed 
on the Dragon at the same time 
as machine code. It comes on a 
ROM cartridge and costs £29.95 
from Windrush Micro Systems, 
Worstead Laboratories, North 
Walsham, Norfolk, and selected 
Dragon dealers. 

two joysticks a game cassette and an 
elementary Basic tutorial cartridge 
free with evcrv TI-99/4A sold. 

Far from killing of f the TI-99/4A, 
Texas is planning a reskin for the 
machine later in the year which will 
make it look more like the CC-40 
and the for thcoming TI-99/8. 
Simplifying the internal design and 
better product engineering wi l l 
allow Texas to reduce the price of 
the machine even further before 
Christmas. The £70 TI-99/2 black 
and white Basic tuition computer 
may now be upgraded before Texas 
launch it in September. 
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NEWS 
M e m o t e c h M T X - 5 0 0 
u n d e r s t a n d s N o d d y 
FRONT PANEL DISPLAYS like an 
Austin Maestro's dashboard, and a 
language called Noddy mark out 
Memotech's new 48K micro from 
the sub £300 crowd. Sprites and 16 
colours in high-resolution arc also 
part of the attraction. 

U n t i l now Memotech has 
concentrated on selling peripherals 
for the ZX-81. So it is no surprise 
that like the Sinclair the new micro 
- the MTX-500 - will be Z-80A 
based. Memotech will demonstrate 
the MTX-500 at our June Computer 
Fair and production will begin in 
August. 

The new micro has a solid black 
aluminium case with a full 79-key 
keyboard including a numeric 
keypad and eight function keys. 16K 
of Rom wil l include Basic, an 
assembler and a disassembler. 32K 
of RAM will be available to the user 
and there w i l l be alternative 
languages such as Logo, Forth and 
Pascal together with Noddy — a new 

language aimed at schoolchildren. 
Display will be 40 columns with 

an 80-column option and there are 
outputs for TV and RGB monitor. I f 
you lose your way in a program or 
just want to check what is happening 
you can call up a front panel display 
which gives details of the status of 
the program, on the right-hand side 
of the screen. Memotech designers 
Geoff Boyd and Robert Branton 
claim that the MTX-500 can 
produce 16 colours in h igh 
resolution — which is 256 x 192 
Two joystick ports and a Cen-
tronics interface are built in 
and there is an RS-232 option. 
Three-channel sound is 
output through the TV 
- l ike the Vic-20 
— rather than through 
an internal speaker. 

The MTX-500 will be made in 
Witney, Oxfordshire by Mcmotech. 
For further details of the computer 
contact Memotech on 0993-2977. 

L o n g d i s t a n c e i n f o r m a t i o n — 
M c N u l t y S p e c t r u m M o d e m s 
SPECTRUM OWNERS will soon be able 
to enter the world of telecommuni-
cations — John McNu l t y has 

m 

Spectrum Modem man McNulty. 

announced a Spectrum Modem for 
£50, and from July Micronet will be 
selling a Prestel adaptor for £90. 
The first 10,000 subscribers to 
Micronet can buy the adaptor now 
for the subsidised price of £50. 

Wi th McNul ty 's Modem the 
Spectrum can be used to access 
world-wide databases, an electronic 
mai l service, or s imply to 
communicate with other Spectrums. 
The Modem, which can both answer 
and originate, is direct-connect and 
runs at 300 baud. 

For £200 John M c N u l t y is 
offering a Spectrum Starter Pack 
which includes a 48K Spectrum, the 
Modem and the RS-232 interface 
needed to connect the two. He 
describes it as providing people with 
the chance to learn about tele-
communications at a fraction of the 
cost of a full, purpose-built terminal. 

The Micronet package consists of 
all the necessary hardware and 

From laser zaps to dead frogs 
Micro! peps up your programs 
IF YOU ARE TIRED of writing slow, 
boring Basic games and too lazy to 
get to grips with Z-80 machine code 
Microl have an idea to help you 
cheat. 

An innocently-titled cassette called 
Game Effects contains a whole range 
of sneaky machine-code routines 
which you can call into a Basic 
program to produce high-speed 

spaceships, explosions and seven 
million sound effects. John Peel of 
Microl admits that six million of the 
sound effects arc pretty well 
indistinguishable but, as he says, 
there is still plenty of scope for 
"police sirens, helicopters, laser 
zaps, dead frogs and that sort of 
thing." Special visual effects and 
screen mixes are also part of the pack. 

software to turn the Spectrum into a 
Prestel terminal — a direct-connect 
Modem, the interface circuitry and 
8K of software in ROM — is housed 
in a box the same size as the 
Spectrum which fits underneath the 
machine. 

It needs to be plugged in to a 
telephone socket and connected to 
the back of the Spectrum via a 
ribbon cable. On power-up, the 
software converts the Spectrum's 
display from 32 columns to 40-
column Prcstel format. 

The system is menu-driven and 
includes some unusual facilities. 

Volkswagen 
folk's micro 
VOLKSWAGEN which invented the 
people's car is now producing 
micros for the people. VW 
subsidiary Triumph Adler is moving 
downmarket from business systems 
to produce a 64K £400 micro. 

The PC comes complete with 
Centronics and RS-232 interfaces. 
There are TV and RGB monitor 
outputs, and games cartridges can be 
plugged in. The PC has a full-size, 
79-key typewriter keyboard but 
although eight colours are available 
on screen the highest resolution 
possible is only 160 by 72. 

Casio's latest piece of wallet-sized one-upmanship is the FX-802P pocket 
computer — which even has its own built-in printer. A QWERTY 
keyboard gives the option of single-key entry for Basic commands. The 
FX-802P can handle up to 10 separate programs with a total of 1,568 
steps. A separate numeric keypad makes calculation easy. For a start you 
could work out that at €99.95, the FX-802P works out cheaper than 
buying one of the old pocket computers plus a printer. 
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M I C R O - C O M P U T E R 
FAIR 

Winter Gardens, Malvern, 
Worcestershire 

Saturday, 2nd July 1983 
10.00 a.m. — 5.15 p.m. 

* * * * * 

E v e r y t h i n g t o ca te r for t h e 
C o m p u t e r E n t h u s i a s t 
N U M E R O U S S T A N D S 

S O F T W A R E 
H A R D W A R E 

I N F O R M A T I O N 

S E L F - S E R V I C E 
R E S T A U R A N T A N D 

L I C E N C E D BAR 
C O M P U T E R C L U B S T A N D 

• B R I N G A N D B U Y S T A N D • 
S e l l y o u r U n w a n t e d Programs /Books/Computers 

Details f rom: Personal Computer Fairs, 
Mar t in Bennett 
Worcester 22659 
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* 
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software 
introduce original games for 

j}ragot)32 

Inter-Planetary Trader: buy your cargo, l i ft your shutt le 
and proceed to your destinat ion. Avo id aliens, pirates and 
meteors along the way ! £ 5 . 9 5 

Surprise: Spells, giants, and a magic r ing, but no relation 
to the 'Lord of the Rings' . A n absorbing adventure game. 

£8 .45 

Amazing: Five high resolution mazes especially for 
chi ldren. Teaches basic use of the computer , and the 
concepts of up, d o w n , left and r ight. 

£5 .95 

Golden Apples of the Sun: The Apples have been stolen 
and you must f ind them. Try on Harpie Hill or the Tombs 
of the Zombies. Highly compel l ing. £ 8 . 4 5 

L E V E R B U R G H , I S L E O F H A R R I S P A 8 3 3 T X 
T E L E P H O N E 085 .982 .313 
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NEWS 
C u t a n d t h r u s t in t h e p r i c e w a r 
as S i n c l a i r r e v e a l s £99 S p e c t r u m 
SINCLAIR'S PRICE CUTS have sparked 
another micro war. The £25 
reduction which has taken the 16K 
Spectrum below the £100 barrier has 
put pressure on Oric, while bringing 
the 48K Spectrum down from £175 
to £130 has provoked a quick 
reaction from Commodore. 

Now the £140 recommended price 
of a Vic-20 will include a £100 
package of extras. The £10 cut in the 
cost of ZX-81s and ZX Printers to 
£40 has made the bottom end of the 
market less attractive for new micro 
companies. 

Ironically Oric is having difficulty 
producing 16K machines for the 
or ig ina l £99 price and was 
considering raising the price to £125 
before Sinclair dropped its prices. 

ZX-81 
now £39.95 

Spectrum now 
€99.95 for 16K, €129.95 for 48K. 

Sinclair spokesman Bill Nicholls 
denied that the £99 price tag on the 
Spectrum was forced on Sinclair by 
Oric's pricing strategy. He said 
"This will keep us well ahead. It is 
not in reaction to anybody." 

P 20 
Game 
•Arcad ia 
• Arcadia 
• Black 

Crystal 
• Bonzo 
• Choplifter 

• Donkey 
King 

• Dragon 
Trek 

• Flight 
Simulator 

• Football 
Manager 

• Galaxians 
• Gridrunner 
• Gulp 2 

• Hobbit 

• Miner 
2049er 

•Penetrator 

• Planet 
Invasion 

• R o c k e t 
Raid 

• S p a c e 
Pirates 

• 3 D Tanx 

Company Mach ine 
Imagine Spectrum 
Imagine Vic-20 
Carnell ZX81 

Audiogenic Vic-20 
Creative Vic-20 
Software 
Microdeal Dragon 

Sala- Dragon 
mander 
Psion 2X81 

Addictive ZX81 
Games 
Artie Spectrum 
Llamasoft Vic-20 
Campbell 2X81 
Systems 
Melbourne Spectrum 
House 
Big Five Atari 

Melbourne Spectrum 
House 
Microdeal Dragon 

Acornsoft BBC 

Bug Byte BBC 

D K Spectrum 
Tonics 
Datasoft Atari 

New recorder 
free with Vic 
COMMODORE'S RESPONSE to recent 
price cuts is not to cut Vic-20 
hardware prices to £99 — as 
rumoured earlier this month — but 
to introduce a new software deal and 
include the cost of the dedicated 
recorder in the overall price. 

Commodore's trendy design team 
has conic up with a replacement for 
the Datasette dedicated cassette unit 
which was the £45.95 hidden cost of 
buying a Vic. 

Commodore describes the new 
C2N unit shown above as "sturdy 
and more visually appealing". 

The software deal consists of five 
cassettes — four games and one 
introduction to Basic. For £139 you 
get software and equipment worth 
£250 at old Commodore prices. 

Psion Scrabble beats writers 
with 11,000 word memory 
PSION'S SCRABBLE program for the 
48K Spectrum consistently beats the 
programmers who wrote it. At the 
highest level it typically scores 
around 300 points in a two-player 
game and takes an average of 90 
seconds to respond. 

Scrabble costs £26.95 and was 
written under license from Little 
Genius who produced the disc-based 

version for the Apple II computer. 
Some very clever compression 

techniques have been used to give 
the program a vocabulary of 11,000 
words. 

This is not as large as the 
average human vocabulary but 
includes the sort of niftv little words 
like "gnu" and "a i " that Scrabble 
players will find particularly useful. 

S h e l l o u t less f o r a t u r t l e w i t h 
Z e a k e r ' s t w o - t o n e s e e k e r 

Zeakcr also produces a kit version 
for only £60. The Micro-Turtle can 
be plugged straight into a BBC 
Micro or any computer with an 
eight-bit bi-directional port. A £15 
interface allows it to be used with 
the ZX-81 or Spectrum. Colne 
Robotics is on 01-892 8197. 

Juggling with figures is what Neil 
Hooper is more used to. But now 

his company Micromega is 
adding games titles to its list of 

tax avoidance and persona! 
banking programs for the ZX-81 
and Spectrum. That's why he is 
spinning Roulette, Monte Carlo, 

Gulpman, Brainstorm and 
Dominoes cassettes through the 

air. Soon Micromega will also 
launch a range of space trader 

games which incorporate the 
challenge of Adventure games 

and the specific skill tests of 
landing on hostile planets or 

beating off attacks by invaders. It 
is all a long way from Comp-U-

Tax, the do-it-yourself tax 
calculation program which 

established Micromega in the 
Sinclair market. Except when 

they are in the park you can find 
Micromega's juggling gypsies on 

01-223 7672. 

MICRO-TURTLE is a robot which you 
can plug into any home computer. 
The £80 Zeaker Micro-Turtle can be 
controlled by your micro through a 
ribbon cable. It has a built-in 
retractable pen so that it can draw 
shapes on a piece of paper under 
keyboard or program command. 

It ccn also be programmed to roam 
around the floor — and when it 
collides with an obstacle it wil l 
sound one of two notes on a horn 
depending on which side it has 
touched. After the collision the 
Zeaker sets ofTin another direction. 

Colne Robotics which makes the 

Arcade aces tur 
to produce Jet 
TAKE BRITAIN'S most experienced 
arcade game design team, set them 
loose on the home computer games 
market and you might expect to see 
some very high quality software. 
The team in question have formed a 
new company, Ultimate Play the 
Game, which has just released its 
first two, Jet Pac and Pssst, for the 
Spectrum. 

T im Stamper, one of the four 
directors of the company, believes 
their experience in the highly 

n to micros 
Pac and Pssst 

competitive arcade business will give 
them an edge over other software 
houses. 

They previously designed games 
— building the hardware as well as 
writing the programs — for one of 
the largest arcade game distributors 
distributors in the States. 

Ultimate Play The Game aims to 
produce a new game every two 
weeks. As T im Stamper explains:' 
"We have a lot of concepts just 
waiting to be programmed." 
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A feast 
for eveiyone 
interested in 
computers 

We're preparing a mouth-watering 
spread for our 4th International Computer 
Show at the Cunard Hotel, Hammersmith. 

Over 120 exhibitors from all over 
the world will be there. 

Which makes this Show the biggest 
ever mounted in Britain by one computer 
manufacturer. 

T H E C U N A R D H O T E L 
H A M M E R S M I T H L O N D O N W 6 8 D R 

H A R D W A R E 
An appetising array of new products, 

. portable and hand-held computers, colour 
and daisy wheel printers, and full colour 

monitors. Plus the VIC 20, Commodore 64, 
8000,500 and 700 series. 

S O F T W A R E 
A carefully chosen selection of games, 

CAD/CAM, information retrievalspread 
sheets, word processors and educational 

software. 

£3,000WORTH OFEQU1PMENTTO BE WON 
There's also£1000worth of computer 

systems to be won every day at the Show. 
COVER CHARGE 
Admission to the Show costs only £1. 

Family tickets are also available for 
just £2.50. 

And isn't that a small price to pay 
for a feast like this? 

THE QOMAOOOCKE 
4TH INT!ERN4TIOK4L 

C O M P U T E R SHOW 
T H U R S D A Y J U N E 9 T H • 2 P M - 6 p m 

F R I D A Y J U N E 1 0 t h • 1 0 A M - 6PM 
S A T U R D A Y J U N E 1 1TH • 1 0 A M - 5PM 

I cannot attend but would like information 
on Commodore Computers (please tick box): 
Personal. Business • 
Name 
Address 

Post to: The Commodore Information CentreTj 
Dept. CS, 675 Aj ax Avenue, Slough, Berkshire SL14BG. 
Telephone Slough [0753) 79292. 

| Postcode 
Telephone CSYOC0683 
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CROYDON REVISITED 

COMPUTER CLUB 
Computer Club is here to encourage you to start your o w n local computer club or, if one already 
exists, to join it and become involved. W e wou ld like to hear of anyth ing wh i ch has made your 
c lub a success, or of any projects or programs you are developing. 

Budding starship commanders try out a new BBC game at Croydon Central Reference Library. 

Number two tries harder 
and Croydon Computer 
Club — the second largest 
in London — certainly 
does. Simon Beesley 
found the club thriving 
since Your Computer's last 
visit — and he also found 
out about robot ping-pong 
players, chip famine and 
static electricty. 
W H E N Your Computer v is i ted Croydon 
Computer C lub nearly two years ago it was 
described as definitely thr iv ing. I t is clear that 
the club has continued to expand. The second 
largest club in London, it now boasts 150 
paid-up members w i th a further 50 or so 
associate members. In the spirit o f the 
Association o f London Computer Clubs, the 
club is almost evangelical in its fervour to 
spread the gospel o f computing. I t is well 
represented at computer fairs and shows, is 
involved in local computing projects, and has 
had a hand in starting up some of the new 
clubs in the South London area. 

One of the penalties o f size is that the first o f 
the club's two regular monthly meetings is 
somewhat lacking in the intimate atmosphere 
found at smaller clubs and has more the air o f 
the public lecture. The second meeting, 
however, is given over to special interest 
groups wh ich pursue such activit ies as 
programming in 6502 and Z-80 assembler. 

S t o c k t o n w o r k s h o p s 
STOCKTON Amateur Computer C lub meets 
every Monday at the Y M C A in Stockton, 
Cleveland, from 7.00pm to 9.00pm. Meetings 
alternate between evenings devoted to pro-
gramming and workshop and games evenings. 
Over 12 months the club has built up a 
membership o f 60, and among them are 
owners o f most makes o f home computer. For 
de ta i l s con tac t Peter C h e s h i r e on 
0642-784819. 

T h r i v i n g i n I v e r 
THE IVER Computer society powered up for 
the first time on May 12th and now meets bi-
monthly on the second and fourth Thursdays 
in the Huntsmoor Room at Iver Village Hall . 
The club caters for every level o f enthusiast, 
f rom those just about to start to those already 
bitten by the bug. Contact John Haigh on Iver 
654431 for details. 

When Your Computer visited the club the 
chairman, Vernon Gi l fo rd , announced that he 
was making his basement available to the 
Hardware Group and invited members to 
enter the 1983 version o f the M ic ro Mouse 
competit ion. Rather than bu i ld a robot mouse 
which can f ind its way about a maze, 
contestants this year wi l l construct a robot 
ping-pong player. 

Being a large club, Croydon can attract 
high-calibre speakers. George Me l l , who 
designed the computer graphics for the film 

S o u t h A v o n c l u b f o r m e d 
A MULTI-USER home computer c lub has 
been formed for the whole o f the South Avon 
district. Regular meetings in Nailsea arc-
planned as well as extra computer workshop 
meetings and a bi-monthly magazine. For 
more in format ion contact the Secretary-
Valerie Bovde-Shaw on Nailsea 851337. 

M i c r o s o f P e n z a n c e 
FORSAKEN by Prestel and desperately short o f 
dealers, is how the Penwith Area Computer 
C lub describes the plight o f the computer user 
in that part o f Cornwal l . The new club aims to 
promote computer literacy in the area and to 
stimulate the user o f computers in local 
education. It meets every Friday in a room 
above the Penzance Mic ro Centre. Prospective 
members should phone Steven Zenith on 
Havle 754845 or Paul Whitehead on Penzance 
66336. 

Alien, had given a talk at a recent meeting and 
at this meeting almost 100 people had turned 
up to hear Nei l Cryer talk about the BBC 
computer and its applications. 

As it turned out Nei l Cryer was unable to 
appear and his place was filled by Bob Foster 
from the Richmond Computer Club. H e gave 
an off-the-cuff talk which contained various 
t i p s and p o i n t e r s . S t a r t i n g w i t h a 
demonstration o f Prestel on the BBC he then 
illustrated the transfer o f programs from tape 
to disc. Miscellaneous topics touched upon 
included nylon carpets: the static electricity 
they generate — he warned — could damage a 
computer. 

T o demonstrate the Prestel adaptor Bob 
Foster had stored a number o f Micronet 's 
pages on disc. He was lucky enough to have 
Acorn's second version o f Basic on board and 
he explained how one o f the new commands, 
Oscli, made it easy w i th in a short program to 
load any page o f f disc. 

Croydon's BBC owners have been less 
fortunate in getting hold o f peripherals and the 
latest operating systems. In the discussion 
afterwards, members revealed that they were 
suffering f rom the Great Acorn Chip Famine. 
The disc controller chip is in very short 
supply and the disc interface cannot be had for 
love nor money. 

Evenings such as this one, devoted to a 
particular machine, are just one part o f the 
Croydon c lub 's calendar. Future events 
include talks on word processors and choosing 
a micro, and a disc symposium. The club 
meets in the Central Reference Library, 
Katherine Street, Croydon on the first and 
fourth Tuesdays o f each month. 

Local society news 

51 YOUR COMPUTER, JUNE 1 9 8 3 



if 

** X $ 
v 

j i t I f W ^ 

I ? 

i i t p ^ 
m 

f f f l f 
V * . » 

H i 
S V 

i ^ S t f 

A * # 
miti 

P I « 

w 
mm 

JS 
* 8 3 C « 

S t S S S B S ^ 

i t s t t f i 

$m. m 

p 

a * 

32 

w m ^ 

w 

t> 

52 YOUR COMPUTER, JUNE 1 9 8 3 



- a V ^ - C > A „ 
mm 

^ s| 

M 

i f tSssf w H * 

> 

$$ 

53 YOUR COMPUTER, JUNE 1 9 8 3 



FIRST BYTES 

Starting out in home computing? First Bytes is for you. 
Just write to Your Computer wi th any hardware or 
software problems, no matter how small or simple. 

QUESTIONS 
What exactly is a port ? 

'Can you explain to me exactly what, in computer jargon, 
the word port means? What are they used for? What 

types of ports are there? Which are the most common? 
How do Joystick and printer ports work and in what way 
do they differ from user ports? Do all home computers 

have ports, and, if they do not, can they be added?' 
IK COMPUTER jargon the word " p o r t " means a 
point o f connection between the internal 
workings o f the computer and the outside 
wor ld . Equ ipmen t connected to a por t 
becomes the computer's eyes, ears and hands. 

There are several different types o f port . 
Some are designed for specific peripherals 
such as disc drives or printers, others are o f 
more general use and are referred to as "user 
por ts" . 

The most common types o f ports on home 
computers arc the user port and ports for 
joysticks and printers. Printer ports usually 
come in one o f two varieties. The parallel or 
Centronics type has eight data output lines 
and some control signals for "handshaking" 
between the computer and the pr in ter . 
Handshaking is the term used to describe an 
exchange o f signals between a computer and 
an external device. A handshake dialogue 
could go l ike this: the computer sends a byte o f 
data to the port and fol lows it w i t h a control 
signal wh ich tells the pr inter " there is new 
data at the po r t " . I n tu rn the pr inter reads the 
data and sends a control signal back which 
says " I ' v e read that byte, send me another" . 

The second type o f pr inter port is the serial 
or RS-232 port. Th i s sends data a bit at a t ime 
in a packet o f eight bits along a single wire. 
Extra hardware at each end o f the l ink 
converts the serial packet to a byte. Several 
other types o f device can be attached to printer 
ports — for example, speech synthesisers or 
sound generators. 

Joyst ick ports usual ly connect to an 
analogue-to-digital convenor wh ich allows 
analogue input voltages to be read by the 
computer. The joystick produces an output 
voltage proport ional to its position. Th is 
voltage is converted to a number wh ich 
represents the joystick's posi t ion. Other 
devices producing output voltages such as 
electronic thermometers can also be connected 
instead o f a joystick, g iv ing the computer the 
abi l i ty to measure external condit ions. 

Un l i ke the joystick and printer ports, wh ich 
are f i x e d as i n p u t and o u t p u t po r ts 
respectively, the user port is bi-directional — it 
can be configured to Read or Wr i te , under 

sof tware cont ro l . T h i s has one main 
advantage. 

Because o f its versati l i ty it can be connected 
to a variety o f devices — robots, heating 
systems, train sets are some o f the possibilities 
that spring to mind. Sinclair even claimed that 
the ZX-80 could be used to run a nuclear 
power station! 

No t all home computers have a fu l l 
complement o f ports and Sinclair computers, 
in particular, have none o f the ports described. 
But they can usually be added by plugging in 
interface boards. 

Parallel pr inter interfaces, for example, arc 
available for the ZX-81 and Spectrum, and an 
RS-232 board for the Spectrum should arrive 
soon. John Simpson 

BEATING 
ZERO 
ARE YOU going for zero bugs in your program? 
Do you have zero bugs in your code? Have 
you ever thought seriously about zero? N i l? 
Noth ing? Nought? A n d have you thought 
about why these can cause and are problems? 
I t is no wonder the computer has d i f f icu l ty 
d iv id ing by nought — have you ever tr ied it? 

I could do that 
There is a popular w o r d game w h i c h 
involves f o r m i n g as many w o r d s as 
possible f r o m the letters o f a s ingle six-
letter w o r d . Wr i te a p rog ram to assist 
you in th is task. It shou ld accept a six-
letter w o r d as input and pr int ou t f o u r 
letter w o r d anagrams. Each anagram 
mus t con ta in at least one vowe l and o n e 
consonan t . 

The w i n n i n g p rog ram in Apr i l ' s mul t i -
p l icat ion p rob lem came f r o m K Reid, 126 
C l a y t o n . R o a d , C h e s s i n g t o n Road , 
Surrey. F rom a large number o f entr ies 
th is one managed to squeeze a so lu t ion 
in to the f ewes t number o f l ines. 

Please send your entr ies clearly 
marked "F i rs t Bytes C o m p e t i t i o n " t o 
Your Computer. F i r s t B y t e s 
compet i t i ons are j udged t w o m o n t h s 
af ter they are set, the c los ing date fo r 
entr ies is t he last w o r k i n g day of the 
m o n t h in w h i c h t h e c o m p e t i t i o n 
appears. 

1 0 D I M A < 2 4 ) 
2 0 I N P U T 
3 0 F O R M = 0 T O 1 1 
3 5 F O R N = 0 T O 1 1 
4 0 C = M + N 
5 0 A < C ) = A < C > + V A L < M I D * 

< X * , 1 2 - N , 1 ) ) 
* V A L ( M I D * < Y * , 1 2 - M , 1 ) ) 
6 0 1 = 1 N T ( A < C ) / 1 0 ) 
7 0 A < C ) = A ( O — 1 * 1 0 
8 0 N E X T 
9 0 N E X T 

l O O F O R P = 2 3 T O O 

S T E P — 1 
H O P R I N T A < P ) ; 
1 2 0 N E X T 
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FIRST BYTES 

POKES 
PEEK AND POKE are two Basic commands 
which beginners often have problems wi th , 
although they are really very simple. They 
differ f rom most Basic in that they act directly 
on the numbers stored in computer memory. 
When you Peek into a memory location the 
result is the number stored there. The easiest 
way to see this is to run the fol lowing simple 
program: 

10 FOR N = 1 T O 2 5 5 
20 P R I N T PEEK(N) ; 
30 N E X T N 

THE BUGS 
ERRORS 

One of the most natural errors to do wi th zero 
is the infamous "d iv ide b y " one. No t , you 
understand "d iv ide by one", but "d iv ide by 
zero". 

Th is most commonly occurs in iterative 
loops where the program is performing some 
division operation on a variable that is being 
incremented or decremented each time round. 
The tragedy occurs when the unfortunate 
variable reaches zero. The program tends to 
fall over. Crash. The simplest solution to this 
is to introduce range checking on your 
variables. The loop itself should obviously do 
some of this for you, but adding in extra 
explicit checks for zero yourself can save 
debugging time. 

O f course, historically, zero is a problem 
too. Let's face i t , historically, zero did not 
even figure, and, no doubt partly because o f its 
comparat ively recent appearance on the 
number scene, zero is hard to teach and even 
harder to learn. 

I t is di f f icul t to represent zero o f anything in 
a realistic way, and this can lead to 
understandable confusion; a recent example 
discovered in a pre-release of an up-market 
educational program illustrates this. A child 
was given a selection of coloured objects and 
had to decide whether there were more reds 
than blues, more blues than reds, or equal 
numbers o f both, and send them down a 
labelled chute. It was an extremely dis-
concerting moment for the chi ld presented 
w i th a blank screen and asked to make a 
decision. O f course the correct decision — red 
equals blue — was not intuit ively obvious. As 
a postscript to this it is interesting to note that 
this zero-zero possibility was taken out o f the 
game before release. 

A typical computing problem wi th zero is 
that most machines w i l l automat ica l ly 
initialise a variable to zero. Th is , in itself, is 
not a problem; it is the programmers' lamentable 
forgetting facility that causes the problems. I f 
a variable is used and a zero input would be 
correct, then even i f no input is given the 
variable w i l l contain zero — that is, a correct 
value. 

Another problem, possibly the commonest 
of all is that computers count from zero — the 
bits in a byte are indexed from 0-7, the 
elements in an array are usually indexed from 
0 up to the size o f the array minus one, and 
strings are just inconsistent; sometimes they 
are indexed from 0 upwards, sometimes from 
1. 

Strings have their own special zero related 
problems: what is a nul string? What do the 
actual bytes representing that string actually 
contain? Nuls. It is obvious but what does it 
mean? And before the zero-slash combination 
arrived who could tell at a glance whether it 
was the letter O or the digit 0 being referred 
to? T r y typing 

LET A = 0 
— the letter not number — in Basic and see 
what happens. I f you are lucky it may take 
your letter O, take it as a variable, initialise it 
to zero and make A equal to zero. I f you are 
unlucky your program w i l l fall over. 

A l l in all, zero is quite a problem. However, 
it can become less o f one i f you are aware o f i t , 
and arm yourself against the dangers. I t helps 
i f you counr f rom zero yourself, it helps i f you 
initialsie your variables explicit ly, it helps i f 
you put in extra range-checking and value 
tests, but most o f all, it helps i f you th ink like 
your computer. Piers Letcher 

which wi l l display the numbers in the first 255 
memory locations. Note that you must 

P R I N T PEEK 
i f you want to see the numbers, and that the 
values you get w i l l depend on the way the 
memory is organised in the machine you are 
using. 

Often the low memory locations contain the 
Basic interpreter, so you are looking at the 
numbers permanently fixed in R O M — Read 
Only Memory. I f you have the memory map 
for your machine look for the memory location 
where program storage starts, for example 
16514 on the ZX-81, and then change line 20 
so that you start Peeking from that point. For 
example: 

20 P R I N T C H R $ ( P E E K ( 1 6 5 1 3 + N) ) ; 
You should now see something more 
recognisable, as you are actually looking at 
your program. As vou are now using 

C H R $ ( P E E K ) 
you get the character representations o f the 
numbers, but do not be too surprised i f it does 
not look exactly as you wrote it. There are 
always hidden instructions in the program 
which are not displayed when you List it. 

I f you Poke a memory location you try to 
put the number you have specified into that 
byte. I f you Poke into R A M — Random 
Access Memory — then you w i l l succeed, but 
Poking R O M wi l l have no effect; remember it 
is Read-Only. Look at your memory map for 
the start o f the screen display, and t ry Poking 
the screen w i th different numbers. 

10 S = (screen start address) 
2 0 FOR N = 1 T O 2 5 5 
30 P O K E S + N , N 
4 0 N E X T N 

You should now see a whole range o f different 
alphanumeric characters, and perhaps also 
keywords and graphics characters, appear on 
the screen. 

As Peek and Poke give direct access to all o f 
the memory they can be very useful, as they 
can reach the parts other Basic cannot reach. 
For example, certain locations w i l l contain 
system variables which tell the machine where 
your program starts and ends. I f you Poke 
different numbers into these locations you can 
fool the system into th ink ing that things are 
not as they really are. For example Poking 
R A M t o p on the ZX-81 allows you to reserve 
space for machine-code programs. Some 
dialects o f Basic have Deek and Doke, which 
are just like Peek and Poke, except that they 
deal w i th two memory locations at a time, so 
they are useful when changing addresses — 
which take two bytes: 

X = DEEK(1 ) 
w i l l tell you the 16-bit number in locations 1 
and 2, which you must f ind otherwise w i th 

X = P E E K ( 1 ) * 2 5 6 + PEEK(2) 
Keith and Steven Brain 
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Z X 8 1 S P E C T R U M D R A G O N T A N D Y B B C 
16K 16/48 32 LEVEL 2 A / B 

A D V E N T U R E 
* Over 200 places to explore in this machine code game using 
advanced data compression techniques. 
* N o random elements — you w i l l need ski l l , cunning and a 
sense o f humour as you explore caves, forest and castles. 
* Evade ruthless pursuers and overcome a host o f obstacles. 
* Mu l t i p le wo r d commands and single letter abbreviat ions. 

A W A R I 
* The ancient A f r i can game o f logic. I t takes 2 minutes to learn 
the rules but far longer to master the tactics. 
* Select the 'Goat -herd ' level o f play and i t 's an addict ive game 
for chi ldren (8 + ) that exercises their minds — not their laser 
fingers. 
* Select the 'W i t ch -doc to r ' level and i t 's a threat to your 
sanity. We haven't beaten it and we wrote i t ! 

£1000 I N P R I Z E S 
F A N T A S T I C V O Y A G E 

( Z X 8 1 16K O N L Y ) 
This real-t ime graphics s imulat ion set inside the human body 
was wr i t ten by a lecturer in anatomy. You are injected in to the 
b lood stream in your miniature submarine. Navigate the 
arteries, veins and heart to the brain, where a b lood clot must 
be destroyed. Features a real vasular map. You wi l l be 
attacked by lymphocytes which must be destroyed using 
arcade game type graphics. Everyth ing you do uses up 
precious energy. Three display formats — a lateral and f ron ta l 
body scan plus b lood vessel name, a close-up scan and a laser-
sight for f ight ing lymphocytes. 

* * Buy both A w a r i and Adventure and enter the 'Fo i lkade 
Chal lenge' compet i t ion. Details w i th cassette or send SAE. 

F O I L K A D E L T D 
D E P T . P R 9 
66 L I T T L E D E A N , 
Y A T E 
B R I S T O L BS17 4 U Q 
ALL GAMES £5.95 EACH, 2 FOR £9.95, 3 FOR £13.95 
(ANY MIX) INCLUSIVE. 

THE MINIATURE TOOL COMPANY 
Leading suppliers of accessories for the MICRO user. 

HIGH QUALITY COMPUTER CASSETTES 
Screw assembled cassettes with library boxes 

1 9 10-99 100- Qty Total 

C5 37p 35p 33p 

C10 39 p 37p 35p 

C12 40p 38p 36p 

C15 41p 39p 37p 

C20 43p 41p 39p 

AERIAL SPLITTER/COMBINER 
Simple adaptor that will 
combine two aerial inputs, 
into one cable or split £ . 1 5 0 
equally the signal of an 
aerial into two receivers. 

O' CONNECTORS 
Sub min 'D' type male & female connectors. Gold plated solder bucket 
terminals, plastic covers also available. 

Qty Total 

ASI £1.50 

Plug Qty Socket Qly Cover Qty Total 

9 Way CI.00 £1.25 £1.50 

15 Way €1.50 £1.75 £1.75 

25 Way £1.75 £2.25 £1.75 

Send S.A.E. for full range of products, edge connectors, leads etc. 
TRADE & OVERSEAS enquiries welcome. 
POSTAGE: Cassettes £1.50, Aerial splitter/D connectors 50P 

NAME 

ADDRESS 

I enclose my cheque/postal order for £ 
Or please debit my Access/Barclaycard No. 

T h e M i n i a t u r e T o o l C o m p a n y 
2 6 Q u e e n s b u r y S t a t i o n P a r a d e , E d g w a r e , M i d d x . 

T e l : 0 1 - 9 5 1 1 1 8 3 

MORE TO EXPLORE 
with EE computer "add-on" projects... 

E P R O M P R O G R A M M E R for 

TRS-80 and 
VIDEO GENIE 

Full constructional details in June issue. 
Software available. 

Designed for use with a host computer to provide a powerful Programmer for IK, 
2K and 4K + 5 V rail EPROMS. 256-byte page display, full cursor control, single 
keystroke command entry, 12 commands, and many other features. Software 
written in Z80 machine code. 
Hardware easily adaptable for use with other computers. 
Available from your local newsagent. In case of difficulty send £1 to: 
Post Sales Dept, IPC Magazines Ltd., Lavington House, 25 Lavington Street, 
London. SE1 OPF. / _ 
EE knows how to make / ^ N E / S S U e " 
circuit building easy. 

EVERYDAY 
On sale May 20 

ELECTRONICS 
and computer PROJECTS 
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t h e m e n w h o i n u e n t e d m e w e r e 

C L E U E R E N O U G H T O M R K E M E T H I N K 

I N F O R T H ' ( I T ' S 1 0 T I M E S F h I S T E R 

A N D 4 - T I M E S M O R E C O M P A C T T H R N 

' B f i S I C ' 3 . 

V E T T H E Y ' R E D U M B E N O U G H T O S E L L 

M E F " O R £ 8 9 . 9 5 ! . 

Richard Altwasser and Steven 
Vickers are the men who invented the 
Jupiter Ace. 

After years of designing micro-
computers that use BASIC (both men 
played a major role in creating the 
ZX Spectrum), they abandoned it in 
favour of FORTH. 

FORTH is just as easy to learn 
as BASIC. Yet it's a faster, more 
compact and more structured 
language that educationalists 
and professional programmers 
alike prefer 

So the Jupiter Ace is the only micro-
computer you can buy that is designed around 
FORTH 

Using it, there's little fear of accidentally 
'crashing' programs halfway through and having 
to start all over again (a common fault with 
BASIC). The Jupiter Ace's comprehensive error 
checking sees to that. 

The Jupiter Ace has a full-size keyboard, 
high resolution graphics, sound, floating point 
arithmetic, a fast, reliable cassette interface, 
3K of RAM and a full 12 month warranty. 

You get all that for £89.95 Plus a mains 
adaptor, ail the leads needed to connect most 
cassette recorders and TV's, a software 
catalogue (35 cassettes available, soon to be 50), 
the Jupiter Ace manual and a free demonstration 
cassette of 5 programs 

The Jupiter Ace manual is a complete 
introduction to personal computing and a 
simple-to-follow course in FORTH, from first 
principles to confident programming. 

Plug-on 16K and 48K memory expansions 
are also available, at very competitive prices. 
(There'll be a plug-on printer interface available 
soon, too.) 

It'll take you no time at all to realise how 
clever Richard and Steven were to design the 
Jupiter Acearound FORTH. And even less time to 
realise what a silly price £89 95 is to chSrge for it. 

Technical Information 
Hardware 
Z80A;8K ROM; 3K RAM 
Keyboard 
40 moving keys; auto repeat; Caps Lock. 
Screen 
Memory mapped 32 col x 24 line flicker- free 
display upper and lower case ascii characters. 
Graphics 
High resolution 256 x 192 pixel user defined 
characters. 
Sound 
Internal loudspeaker may be programmed for 
entire audio spectrum. 

Cassette 
Programs and data in compact dictionary format 
may be saved, verified, loaded and merged. All 
tape files are named. Running at 1500 baud. 

Expansion Port 
Contains D.C. power rails and full Z80 Address, 
data and control signals. Can connect extra 
memory peripherals. 
Editor 
Allows complete editing and listing of compiled 
programs. 

Please send cheque/postal order to: 
Jupiter Cantab Ltd., North Wing, Freemasons Hall, 
Bateman Street, Cambridge CB2 1LZ 

Jupiter ACE 
Please send me _ Jupiter Ace microcomputers® £89.95 (+ £3.95 p. & p.) 

Tick here if you require VAT receipt • 

Name 
Address 

0 0 2 0 1 8 3 

Available for immediate delivery. Allow 14 days for p. & p. U.K. price only (export price on request). 
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MY BBC MICRO now speaks B B C Engl ish — 
and it comes as no surprise to discover that its 
new urbane accent is model led on ex-
newscaster Kenneth Kendal l 's voice. T h e 
BBC Speech Synthesiser behind this develop-
ment consists o f two chips that p lug on to the 
main pr inted-circuit board. In the future the 
R O M cartridge socket to the left o f the 
keyboard w i l l al low more predefined words to 
be added to the 165 words and word-parts held 
in the first onboard R O M . T h e Speech Syn-
thesiser i tself and the first R O M are available 
now and cost £55 which includes f i t t ing. 
Acorn has coined a new piece o f jargon — the 
chip containing the words and bits o f words is 
called a P H R O M , which stands for Phrase 
Read-Only Memory . 

T h e Speech Synthesiser can be control led 
f rom both Basic and assembly language. I t is 
easy to use in Basic programs but things 
become increasingly complex as you move into 
assembly language and access the words in the 
P H R O M , and even more d i f f icu l t as you start 
to create your own words in R A M . 

I f you have a fast analogue-to-digital con-
verter you can sample human speech as it 
occurs and then tu rn the varying electrical 
waves into digi tal numbers wh ich can be 
stored on a gramophone record, a video 
cassette or in a computer. Whi le this method 
gives the highest qual i ty reproduct ion, the 
disadvantage is that colossal quantit ies o f 
numbers are needed to store all the samples 
required to recreate the original sound. 

Computer speech synthesis is largely con-
cerned w i t h the struggle to cut down the 
quant i ty o f in format ion — the digi ta l numbers 
that you have to store to reproduce intel l igible 
speech. 

Human speech is a very complex affair. 
Several parts o f your mouth and throat are 
involved in making the sounds that fo rm each 
word. I f you open your mouth and breath out 
you w i l l hear a rushing sound wi thout any 
recognisable characteristics. However , t r y 
closing your lips to fo rm an " O " whi le 
keeping the cavity o f your mouth open and 
then breathe out again. T h e qual i ty o f the 
sound changes and should now appear to be 
more " t u n e d " . 

T h e cavity in your mouth has reduced the 
ampl i tude o f some frequencies more than 
others and has l imi ted the range o f the 
previous " w h i t e noise" sound. In the same 
way you can experiment by hold ing your 
throat gently whi le saying " N o " and " G e t " . 
There is much more activity in your throat 
when you pronounce " G e t " , whi le " N o " is 
produced mostly at the front o f your mouth by 
your teeth and lips. 

Speech can be recreated by recording some-
one speaking certain words, and then reducing 
the words to numbers. Th i s method can 
achieve a h igh qual i ty o f reproduct ion but is 
l im i t i ng because one is confined to using the 
words or iginal ly stored in the system. Further-
more f ind ing the word in an electronic 
dict ionary in real t ime would soon become 
impossible using the speed and processing 
power o f microcomputers. Proper names or 
new words wou ld defeat the system com-
pletely. 

The alternative is to break Engl ish speech 
down into its component parts and then 

BBC 
SYNTHESISE 
Former newscaster Kenneth Kendall's voice has been 
captured on silicon for the £55 Speech Synthesiser, the 
new arrival in the BBC Micro's family of add-ons. John 
Dawson listens to the patter of its tiny beeps. reassemble them to make up words. The 
component parts are called phonemes and 
there are about 42 o f these sounds in ordinary-
English. Other languages such as Japanese, 
Russian or Arabic have quite different sets o f 
phonemes. 

I t is possible to break down ordinary text 
into significant groups o f letters and then look 
up the corresponding phonemes for each 
group. These letter groupings are called 
" m o r p h s " and Professor A l l e n o f the 
Massachusetts Institute o f Technology has 
identi f ied 8,000 morphs that w i l l describe at 
least 95 percent o f the words in typical texts. 

T h e Texas Instruments speech processor, 

T M S - 5 2 2 0 , used i n the B B C Speech 
Synthesiser is a general-purpose digi tal model 
o f the human vocal tract. I t can, therefore, be 
used e i t h e r t o p r o n o u n c e c o m p l e t e , 
prerecorded words or to pronounce phonemes 
chosen by the computer's software to speak 
any word in the language. 

The first P H R O M supplied w i th the BBC 
Speech Synthesiser contains a number o f 
complete words and some "word-par ts " — not 
phonemes — that can be used to extend the 
range o f the vocabulary. Another P H R O M 
could be substituted for the first, or plugged 
into the cartridge R O M socket, containing the 
42 phonemes in English. W i t h the appropriate 
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software the BBC computer would then have 
an unl imited vocabulary. 

Whi le you or I may find a Texas Speak and 
Spell machine bearable for 10 or 15 minutes at 
a time, an aircraft controller may be quickly 
fatigued by having to listen to compressed, 
distorted speech for the whole o f an eight-hour 
shift. Clarity is not merely a cosmetic extra — 
it may be vital for the safety o f an operation. 
The signal-to-noise ratio is important; it is 
t i r ing to have to drag the sense o f what is being 
said to you from a lot of background noise. M y 
BBC computer has a fair degree o f buzz when 
it is "at rest" but I thought the Speech 
Synthesiser wi th the Acorn P H R O M pro-
duced clear sound, particularly when a 
number of words were assembled into a 
sentence. The context in which the words 
were pronounced also made understanding 
easier. 

For good reason Acorn insists that the job o f 
f i t t ing the Speech Synthesiser should be 
carried out by a dealer. The latest issue 
printed-circuit boards are correct but issues 1, 
2 and 3 require some minor changes to a few 
address lines. Series 4 boards require no 
modification. 

(continued on page 61) 

REVIEW 
Word or 
word- part 
number Word 
209 Is 
210 J.Jay 
211 K 
212 Key 
213 L 
214 Large 
215 Last 
216 Line 
217 M 
218 Many 
219 Minus 
220 More 
221 Must 
222 N 
223 Name 
224 Negative 
225 New 
226 No,know 
227 Not, knot 
228 Now 
229 Number 
230 O 
231 O'clock 
232 Of 
233 Off 
234 Old 
235 On 
236 Only 
237 Or 
238 P,pea 
239 Parameter 
240 Pence 
241 Please 
242 Plus 
243 Point 
244 Positive 
245 Poun-
246 Press 
247 Program 
248 Q,queue 
249 R,are 
250 Red 
251 Reset 
252 Return 
253 Run 
254 Running 
255 S 
256 Same 
257 Score 
258 Second 
259 Small 
260 Start 
261 Stop 
262 Switch 
263 T, tea, tee 
264 Ten 
265 Thank 
266 That 
267 The 
268 Then 
269 Third 
270 This 
271 Time 
272 Try 
273 Twelve 
274 Type 
275 U,you 
276 Uh 
277 Up 
278 V 
279 Very 
280 W 
281 Want 
282 Was 
283 Were 
284 What 
285 Which 
286 X 
287 Y,why 
288 Year 
289 Yes 
290 Your 
291 Z 

1. 
or 

word-part 
number Word 

127 (0.125) 
128 (0.25) 
129 (Tone 1) 
130 (Tone 2) 
131 -d 
132 -ed 
133 -ing 
134 -s 
135 -teen 
136 -th 
137 -ty 
138 -z 
139 Zero 
140 Hundred 
141 Thousand 
142 . One,won 
143 Two,to,too 
144 2- (twen-) 
145 Three 
146 3- (thir-) 
147 Four,for,fore 
148 4- (for-) 
149 Five 
150 5- If if-) 
151 Six 
152 6- (six-) 
153 Seven 
154 7- (Seven-) 
155 Eight,ate 
156 8- (eight-) 
157 Nine 
158 9- (nin ) 
159 A 
160 Acorn 
161 After 
162 Again 
163 Amount 
164 An 
165 And 
166 Another 
167 Answer 
168 Any 
169 Available 
170 B, bee, be 
171 Bad 
172 Between 
173 Both 
174 Button 
175 C,see,sea 
176 Cassette 
177 Character 
178 Complete 
179 Computer 
180 Correct 
181 D 
182 Data 
183 Date 
184 Do 
185 Dollar 
186 Don't 
187 Down 
188 E 
189 Each 
190 Eleven 
191 Engaged 
192 Enter 
193 Error 
194 Escape 
195 F 
196 Few 
197 File 
198 First 
199 Found 
200 From 
201 G 
202 Good 
203 H 
204 Have 
205 I, eye 
206 Illegal 
207 In-
208 Input 

YOUR COMPUTER, JUNE 1 9 8 3 59 



^ H C O R N 
COMPUTER 

Electronequip 
( A u t h o r i s e d B B C D e a l e r , a n d serv ice c e n t r e ) 

N E W P R O D U C T S 
U t i l i t y D i s c f o r B B C 
Contains VER FORM35, F0RM4C) 
and FORM8O. Cost £9.95 

B B C S p a r k j e t P r i n t e r 
New quiet printer for BBC. Friction 
and tractor feed 80cps. Cost £379 .50 

T o r c h Z 8 0 D i s c P a c k 
800K dual disc drive plus Z80 
processor wi th CMP compatible operating 
system. Cost £897 .00 

T O R C H C o m p u t e r 
800K to 21 .4M disc drives. High res. 
colour monitor. Plus autodial modem. 

From £2 .795 .00 + VAT 

N E W E p s o n F X 8 0 
FX80 160cps printer in stock. Friction 
and tractor feed + proportional spacing. 

Cost £458.85 
Large stocks of software for B8C and Atom, 
Business. Games and Educational. Send for 
comprehensive list. 

BBC 2 BBC Model B Micro Computer 3 9 9 . 0 0 
BBC 3 B8C Model A Micro w i th 32K 3 3 3 . 5 0 
8BC 4 BBC.Model A Micro w i th 32K and VIA 3 3 9 . 5 0 
BBC 5 BBC Model B w i th Disc Interface 4 6 9 . 0 0 
8BC 6 BBC Model A w i th Econet Interface 3 5 6 . 0 0 
83C 7 B8C Model B w i th Econet Interface 4 5 6 . 0 0 
BBC 8 8BC Model 8 w i th Disc & Econet Interface 526 .00 
BBC 21 8 8 C Model A to 8 Upgrade 99 .82 
8 8 C 2 8 Econet Upgrade for 8BC 92 .00 
8BC 23 BBC Acorn Memory Upgrade for Model A 34 .50 
BBC 27 Disc Upgrade for 8 8 C 8 (inc. f i t t ing) 92 .00 
BBC 3 0 B8C 14" Colour Monitor 2 8 7 . 5 0 
BBC 33 Sanyo S M 1 2 N Green Monitor 15MHz 90 .85 
BBC 3 4 BMC 12E Green Monitor 18MHz 113.85 
BBC 35 Karga K12A 12" Orange Monitor 129 .95 
8 B C 4 1 8BC Single 100K 5 .25" Disc Drive (AND01) 2 6 5 . 0 0 
8 8 C 4 3 8 8 C Dual 800K 5.25" Disc Drive (AND02) 803-85 
8 8 C 4 4 Single Disc Drive ( lOOK)for B8C (Teac) 2 0 5 . 8 5 
8 8 C 4 5 Single Disc Drive I200K) for B8C <Teac> 263 .35 
BBC 46 Single Disc Drive (400K) for BBC (Teac) 343 .85 
B 8 C 4 7 Dual Disc Drive (200K) for BBC ITeac) 4 1 1 . 7 0 
BBC 48 Dual Disc Drive (400K) for BBC (Toac) 526 .70 
BBC 49 Dual Disc Drive (800K) for 8 8 C (Teac) 6 8 7 . 7 0 
BBC 5 0 Epson FX80T 160cps Printer 458 .85 
ATM 2 Acorn A tom assembled 12K ram 184 .00 
ATM 26 A tom New Power Supply 1.8A 9 .66 
ATM 21 Floating Point ROM for A tom 21 .85 

1 4 " C o l o u r P o r t a b l e M o n i t o r / T V 
This Monitor/TV is not a modif ied 
television as many TV/Moni tors are. 
but a 14" Monitor/TV which has 
been designed to perform both 
functions. It has RG8 and 
Composite video and sound. An 
RGB cable for a B8C is supplied as 
standard. 

C o s t £ 2 5 9 . 9 0 
Trade enquiries welcome 

Large stocks. Prices inclusive of VAT. All prices 
inclusive of postage except micros 3.00. 

All Upgrades etc. are f i t ted free of charge and the computer 
fully re-tested. Access and Barclaycard Welcome. 

Electronequip k BBC 
3 6 - 3 8 W e s t S t ree t , F a r e h a m , H a n t s ( 0 3 2 9 ) 2 3 0 6 7 0 

Everything for the Acorn and BBC microcomputer user. 

ACORN USER EXHIBITION 
Cunard International Hotel 

Name 
Address 

The Acorn User Exhibition at the 
Cunard, Hammersmith will house the 
largest display of Acorn products ever 
assembled under one roof. It will be four 
days of non-stop entertainment and 
education for parents and children alike. 

The new Electron, the second 
processors for the BBC micro, the BBC 
Buggy, all the new software and hardware 
will be on show. There'll be competitions, 
prizes, Acorn experts to answer your 
technical questions, demonstrations and 
lots and lots of bargains. 

If you are an Acorn owner, or just 
thinking about being one, you can't afford 
to miss it. 
_ Opening hours: August 25th-27th, 

10am-7 pm; August 28th, 10am-4 

Admission charges: Adults £2 per 
ticket, Children £1 per ticket. 

We have arranged for nearly every 
exhibitor to redeem the cost of your ticket 
when you buy something from their stand. 

Group rates: 10% discount for parties 
of 10 or more. 

Buses: Frequent services from central 
London. 

Tubes: Hammersmith Broadway-
Metropolitan, District and Piccadilly lines. 

Car Parking: Several car parks in the 
immediate area. 

For details of exhibition stands and 
advance ticket sales contact Computer 
Marketplace Ltd, 20 Orange Street, 
London WC2H 7ED. Tel: 01-930 1612. 

pm. 

ADVANCE BOOKING COUPON Miss the queue buy your tickets in advance. 
Computer Marketplace Ltd, 20 Orange Street, London WC2H 7ED. 

Please send Adult tickets at £2 Childrens tickets at £1 
r 
— I enclose a cheque/postal order value £ payable to Computer Marketplace Ltd. 
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(continued from page 59) 
I confess that I would not have minded 

paying, at their risk, someone else to make the 
two or three circuit changes necessary because 
the printed-circuit board tracks that have to be 
al tered are smal l and close together . 
Addit ional ly, the instructions suggest that the 
Speech Synthesiser should be set up using a 
frequency meter to ensure that the pitch o f the 
voice is correct. 

Words are spoken by the Speech Synthesiser 
using a special form of the Sound command, 
and the ordinary uses of sound are not 
disturbed. The speech Sound command for 
the first P H R O M takes the form: 

SOUND 1, variable, 0,0 
The - 1 identifies the P H R O M . Alternatives 
for the first number direct the speech 
generator to use a word from R A M instead o f 
a P H R O M , or choose a different P H R O M . 
The second number — variable — selects the 
word to be spoken in one of three ways. 

Either the word number in the P H R O M is 
given, absolutely or as the result o f evaluating 
an expression, or an ASCI I character can be 
used to identify the word. The th i rd method o f 
identification uses the address o f the word 
wi th in the P H R O M . 

The last two zero parameters are necessary 
to maintain the syntax of the Sound command. 
There is no way of varying the volume o f the 
Speech S y n t h e s i s e r u s i n g s o f t w a r e 
instructions. 

The words in the P H R O M supplied wi th 
the speech generator are set out in figure 1. 
Note that although there are a collection o f 
complete words, there are also a set of word-
parts such as: 

-ing -s 
-d -z 
-th in-

These can be added to other words in the 
collection to form new words like: 

In- ten -d 
Have -ing 
Enter -ing 
Enter -d 

The instructions supplied w i th the two 
chips contain a great deal o f useful inform-
ation and two programs which demonstrate 
how the Speech Synthesiser can be operated 
from either Basic or assembly language. 

At the most primit ive level the notes suggest 
that you should type in 

SOUND 1, word number, 0, 0 
for almost every sound you wish to produce. 
Th is quickly showed me just how easy the 
chips were to control and it took less than five 
minutes to write the fol lowing program to 
speak a complete sentence: 
10 REPEAT 
20 FOR K = 1 TO 11 
30 READ L 
40 SOUND 1,L,0,0 
50 NEXT K 
60 RESTORE 
70 UNTIL FALSE 
80 DATA 205,167,131,267,198,271,275,246, 

131,267,174 
The data in line 80 are the word numbers that 
make up the sentence " I answered the first 
t ime you pressed the but ton" . Hardly a 
contr ibution to a Hemingway manuscript, but 
nevertheless an amazing technical achieve-
ment. 

Figure 2, taken from the user instructions, 

Figure 2. Some compound words made 
using word and word-parts. 

Eye 1 
Eyes 1 -z 
Feud Few -d 
Files File -Z 
Filed File -d 
For, fore Four(4) 
Fuse Few -z 
Goods Good -z 
Having Have -ing 
Inbetween In- between 
Incomplete In -complete 
Incorrect In- correct 
Indeed In- d -d 
Inner In- uh 
Intend In ten -d • 
Jay J 
Jays J -z 
Keys Key -z 
Knew new 
Lasted Last -d 
Lasting Last -ing 
Lined Line -d 
Minuses Minus -z 
Moor More 
Moors More z 
Names Name -z 
Naming Name -ing 
News New -z 
Nose No -z 
Numbered Number -d 
Numbers Number -z 
Once One -s 
Pea P 
Peas P -z 
Pleases Please -z 

illustrates some o f the additional words that 
can be made up using word-parts f rom the 
vocabulary. Words l ike " see the " and 
"wi tches" are clever examples, and you w i l l be 
able to experiment for hours to explore the 
range of the chips' capabilities. 

You can input a series o f numbers into an 
array and then play the array through the 
Speech Synthesiser, automatically calculating 
the number o f words to be pronounced. At a 
more serious level you may succeed in 
chopping of f the front sections of words to 

create new word-parts. Th is can be done by-
sending a reset code, to the Speech Synthesiser 
which halts the speech output in mid 
stammer, so to speak, and then continues wi th 
the next word in the queue. 

In this way it should be possible to obtain 
the " w " sound at the beginning o f "we re " , 
adding " - u h " and " - d " to obtain the 
conditional word " w o u l d " . Approximately 20 
words can be held in the queue, and after 
processing the instruction, the computer wi l l 
go about its business while it simultaneously 
speaks the stored sentence. 

Spoken words are an output device just like 
a visual display unit . Speech is a way o f 
communicating information from the machine 
and in some circumstances it wi l l be more 
useful, or safer, to attract a person's attention 
using speech than by flashing a message on to 
a V D U . 

The main difference between the two is that 
a V D U displays a good deal o f information 
simultaneously while a speech generator 
presents information serially — that is, one 
word after another. It can be dif f icult to grasp 
the content of a letter i f it is read to you over 
the telephone because you cannot see the 
whole o f a page at one time. Tables of figures 
may make a pattern from which you can gain 
important information; presented serially, you 
would struggle to create a picture in your 
mind. These problems affect everyone who is 
bl ind or seriously visually handicapped. 

Normal vision is severely l imited in a 
photographic darkroom and here, and in other 
similar environments, communication by 
speech can be a valuable, time-saving aid. Ear, 
nose and throat surgeons, working through 
microscopes in the tiny spaces of a patient's 
middle ear might usefully obtain information 
from a speech generator as might a pathologist 
counting cells of a particular type in a blood 
f i lm. Electronic engineers who have rushed 
headlong into digital voltmeters might well 
appreciate the new freedom o f looking at the 
piece of equipment under test or the service 
manual while voltages are spoken to them by. a 
voltmeter. 

C O N C L U S I O N S 
• The l imited vocabulary of the BBC 

Speech Synthesiser is due to the 
present phrase read-only memory or 
PHROM. Up to 16 PHROMS can be 
identi f ied by the speech command — 
Sound -X ,wo rd ,0 , 0 and, in 
theory, those chips can generate 
speech in any accent you choose, 
and w i th either a def ined or an 
unl imited vocabulary. 

• Kenneth Kendall 's English accent is a 
great relief after all the Amer ican 
imports of the past. Not only is the 
sound more pleasant to listen to , I 
th ink it is also easier to understand. 

• The first PHROM contains a useful 
set of wo rds w i th some impor tant 
omissions. Obvious words such as 
" l e f t " and " r i g h t " , " n o r t h " , " s o u t h " , 
" eas t " and " w e s t " wou ld all have 
been useful addit ions. 

• I wou ld have liked to have heard 
some condit ionals in the set, perhaps 
" w o u l d " and " c o u l d " , as well as 

words to do w i t h human interact ions 
such as " l i k e " or " p e o p l e " . The 
subt lety of the sentences that you 
could have produced w o u l d have 
been increased greatly. 
That cr i t ic ism is easy to make in 
retrospect — by and large the set of 
w o r d s and w o r d - p a r t s w i l l be 
enormous fun for games players as 
wel l as of fer ing substantial help to 
computer users w h o are visually 
handicapped. 

Chopping words in the PHROM t o 
obtain new word-par ts is unlikely to 
appeal to many people but I con-
f ident ly foresee add-on PHROMS 
and "d ic t ionary d iscs" being made 
available f r o m several sources. 
The Speech Synthesiser f i ts neatly 
inside the BBC case and it is easy to 
add a socket to connect a large 
speaker to the internal ampli f ier. 
Overall, a versatile and successful 
addi t ion to the range of Aco rn BBC 
peripherals. 
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Take your seats for the software sensation of the 
century. Bask in the reflected glory as Peter Connor 
gives the latest programs the big screen treatment. 

ALMOST TWO years after its b i r th the 
Commodore Vic-20 has come of age as a 
games machine. The more imaginative new 
games reviewed here show that the Vic need 
not b lush in the company o f other, 
comparably-priced machines, thanks not so 
much to weary old arcade classics, but rather 
to novelties which boldly go where no game 
has gone before, seeking out new life-forms for 
jaded players. 

The blase gamester's interest could be re-
kindled by a range o f musical introductions. 
Radio 3 listeners might appreciate Kaktus 
from Audiogenic, which opens wi th a few bars 
of Mussorgsky's Pictures at an exhibition. Less 
highbrow music-lovers might prefer Quackers 
from Rabbit Software, which repeats, ad 
nauseam, a fairground carousel tune. Those 
wi th a penchant for the exotic could do worse 
than try Creative Software's Serpentine which 
begins wi th a sleazy belly dancing tune ful l of 
Eastern promise — though it delivers snakes 
rather than cabaret. For the more avant-garde 
Vic owner, Pase has produced Worm whose 
opening sounds are challengingly tuneless. 

But the game's the thing, and Gridrunner 
from Llamasoft is one of the most impressive. 
T h i s exceptional ly fast-mover clever ly 
develops an essentially simple idea. The 
screen is fil led by a gr id o f red lines, on the 
bottom seven o f which your ship, the 
Gridrunner, can move freely. Your opponents 
are the Droids who swarm down wi th 
alarming speed. Additional hazards are the 
X /Y Zappers which run along the boundaries 
o f the grid emitting plasma pulses and plasma 
beams; where these meet a Pod is formed. 
This has to be hit repeatedly to be destroyed. 
When you have destroyed all the Droids in 
one wave you see the comforting message, 
" G r i d Zapped". You cannot relax, though, 
since there are another 19 waves after that. 
Gridrunner is fast, noisy and compulsive. 

Llamasoft has produced several other games 
which make the most of the Vic's graphics. 
Traxx is also a grid game, but here the sectors 
are quite large. The object o f the game is to 
capture these squares while avoiding bugs that 
flutter about. Traxx is less frenetic than 
Gridrunner, but has its own attraction. It 
requires a delicate touch wi th the joystick to 
steer your way around the grid. 

Laser Zone is another intr iguing idea from 
the same company. Here you have two ships, 
one moving along the horizontal axis and the 
other along the vertical. The object is to 
vaporise the nasties, best done by co-
ordinating the ships and mastering the art of 
diagonal firing. 

Llamasoft's Abductor is an amusing variant 
on Galaxians. The aliens zoom down as usual, 
but, and here is the twist, kidnap your 
humanoids. There's no ransom though; you 
just have to destroy them before they reach the 
top o f the screen, in which case you get your 
humanoid back. I f you do not destroy them 
your humanoid becomes a grimy yellow shell 
which drops on you wi th unpleasant con-
sequences. 

Joystick/ 
Company Game Memory Keyboard Price 

Llamasoft Grid- U J £6.00 
runner 
Traxx 8/16K J £6.00 
Laser 8/16K J £6.00 
Zone 
Abductor U J £6.00 

Software Defender 8/16K J £9.95 
City on Tri 

Extermin- U J £6.99 
ator 
Vikman U J £6.99 

Rabbit Night- U J £9.99 
crawler 
Space U J £9.99 
Phreaks 
Quackers U J £9.99 
Skramble U J £9.99 
Hopper U J £9.99 

Quicksifva Trader 16K K £14.95 
Tornado 3K J £5.95 
Skyhawk 3/8K J £7.95 

Sum/ock Jumpin' U JK £7.95 
Jack 
Gridtrap U JK £7.95 
Gunfight U JK £6.95 
Destroyer U JK £7.95 
Scorpion U JK £7.95 

Romik Moons 3/8/ J £9.99 
of Jupiter 16K 
Power U JK £9.99 
Blaster 

Audiogenic Kaktus 8/16K JK £7.95 
(Creative Man- U JK £7.95 
Software) grove 

Choplifter C J £24.95 
Apple C J £24.95 
Panic 
Serpen- C J £24.95 
tine 

Anirog Frogrun U JK £6.00 
Cavern U J £6.00 
Fighter 
Crawler U J £6.00 

Commo- Scott C K £24.95 
dore Adams 
Pase Worm U K £4.99 

Company Address 
Audiogenic PO BOX 88, Reading, 

Berkshire. 
Romik 24 Church Street, Slough, 

Berkshire SL1 1PT. 
Qujcksifva Palmerston Park House, 14 

Palmerston Road, Southampton 
S01 1LL. 

Anirog 26 Balcombe Gardens, Horley, 
Surrey. 

Rabbit 380 Station Road, Harrow, 
Software Middlesex, HA1 2DE. 

Llamasoft 49 Mount Pleasant, Tadley, 
Basingstoke, Hampshire. 

Sum/ock Royal London House, 198 
Deansgate, Manchester 
M3 3NE. 

Software 3 Eden Walk Precinct, Kingston 
City on Thames, Surrey. 

Commodore 818 Leigh Road, Trading Estate, 
Slough, Berkshire. 

Pase 213/215 Market Street, Hyde, 
Cheshire SK14 1HF. 

Defender on T r i — 3K — from Software 
City, is a novel game in which you pilot a 
spaceship through a maze to save a captured 
scient ist . T o avoid being smashed to 
smithereens on the walls you must use your 
shields which are heavy on fuel. You must 
therefore be skilful enough to pilot the ship 
without using the shields too much and quick 
enough to race around gobbling fuel dumps. 
Having picked up the scientist you exit to the 
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SURVEY 
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Can you zap the final grid in Llamasoft's Gridzapper, above, or dear the skies in 
Quicksilva's Sky hawks, below? 

[BjWtilMI 

next page where yet stronger obstacles are 
encountered. Who can resist seeing i f the 
aliens are meaner on the other side? 

Software City also produces a very good 
version o f Centipede, called Exterminator. 
According to the blurb, the principle o f the 
game is to "Shoot everything that moves and 
everything that does not" , which seems pretty 
clear. It is a very fast game wi th shuddering 
mushrooms and a 200-point snail whose pace 

is untypically quick for a mindless mollusc. 
Vikman, SC's version o f Pac-Man, is not the 

equal of the other two games. Its graphics are 
rather dull and the game rather slow. 

O f the many good versions o f Centipede for 
the Vic the best, by a segment, is Nightcrawler 
from Rabbit Software. It is exceptionally fast 
and furious wi th a plethora o f multicoloured 
c reepy -c raw l i es c o m i n g at you bo th 
horizontally and vertically. It is one of those 

games that automatically force the defeated 
player to cry desperately " I ' m sorry, but I've 
got to have another go". 

Not many of Rabbit's other games are up to 
this standard. Probably best oi" the rest is 
Speace Phreaks, a version o f Galaxians in 
which you colonise a new planet and destroy 
the eponymous aliens. The one drawback of 
this fast-firing game is the background — the 

(continued on next page) 
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(continued from previous page) 
twinkl ing little stars make it hard to see the 
alien missiles. 

At first sight Quakers also from Rabbit, 
seems to be an original. A fairground shooting-
gallery is colourfully represented, and carousel 
music conjures up the atmosphere of candy-
floss, toffee-apples and muddy shoes. But it 
does not take long to see through all this; what 
we have here is a variation on Galaxians wi th 
the aliens — in this case, ducks — going 
quickly across, rather than down the screen. 
Nonetheless, it is a nice try at something 
different. 

Rabbit's Skramble raises the question of 
which arcade games transfer well to the Vic. 
Rabbit's version is as good as anyone else's; 
which is to say that it is rather fuzzy and 
unexciting. The sound and speed o f the Vic do 
not seem to be quite up to this kind o f game. 
An intr iguing aspect o f Rabbit's Skramble, 
though, is the cutely-named Wiggy Tunnel , a 
cavern where you are attacked by what looks 
like extra-terrestrial tumbleweed. It is deadly, 
all the same. 

Hopper is Rabbit's version of Frogger, the 
game where the frog has to cross road and 
river avoiding lorries and jumping on logs. 
This one has good graphics and compares 
favourably wi th its arcade relations. 

Audiogenic is now distr ibuting three games 
bv the American company Creative Software. 
These are all cartridges which means they all 
contain their own extra memory and load very 
quickly. It also means they cost around £24 
each, but some may well consider the extra 
price worth paying as all three have excellent 

Creative Software's ChopHfter. 
colour graphics and sound. In Serpentine you 
have to pilot a snake round a maze laying eggs 
to survive. You also have to avoid other 
snakes, which like to eat you. 

(Shoplifter is, apparently, a best-selling game 
in the U.S.A. Here you have to pilot your 
whir ly b i rd into enemy terrain and rescue 
hostages. Tanks fire at you, aircraft bomb you 
and there is a curious f lying tin-opener which 
chops you into litt le pieces — at which point 
there is a disgusting splattering noise like the 
Spam going all over the kitchen. Apple Panic 
is the weakest o f the three Creative games. 
This is what we Brit ish might call Monsters, 
where you go up and down ladders digging 
holes for the monster to fall through. I had 
always thought these were a rogue species o f 
tomato, but apparently not. The instructions 
have an authentically American flavour: 
"Once an apple has gotten stuck in the hole, 
you have to mash it in . . . by beating it over 
the head". Violence, it seems, is as American 
as Apple Panic. 

Audiogenic has i tself also produced 
Mangrove, an original new game. The object 
is to defend your cells and allow them to grow. 

You are under constant attack from microbes 
and protection is afforded by moving your 
cells in the opt imum manner. You also have 
three smart pil ls which, like Domestos, k i i l all 
known germs. This is an ingenious game wi th 
good graphics, which takes us to the very edge 
o f the struggle for existence. Rubber gloves 
are not necessary. 

Kaktus, also from Audiogenic, is a wit ty 
development o f the Invaders/Galaxians theme. 
Here you are a gopher defending a large cactus 
from attack by hornets and wasps. There is 
also an unusually aggressive mole which gets 
you underground. Both these Audiogenic 
games are welcome because o f their originality 
and quality. 

Sumlock's Gridtrap is another interesting 
newcomer. You have to move your man 

• * 

Moons of Jupiter by Romik. 
around a grid of traps defusing bombs wi th in 
60 seconds. Hazards arc land mines and a 
roving boot which attempts to stomp you. As 
you cross the board the traps cave in behind 
you. Here you must use the Scroll keys to 
close up the ranks and enable you to move on. 

Sumlock's version o f Centipede is called 
Scorpion; instead o f replicating mushrooms 
the screen is filled wi th cacti. A nice try at 
doing something new to a standard game, but 
it does not really make any difference. 
However, Scorpion is as good as most other 
Centipede games for Vic. Destroyer, also from 
Sumlock, features a ship depthcharging 
submar ines and f i r i n g at bombers . 
Unfortunately, the sub's weapons are more 
like tadpoles than torpedoes and the game is 
rather slow and dull. 

L ike Destroyer, Sumlock's Gunfight is an 
intr iguing idea which does not quite live up to 
expectations. T w o mean old hombres blast 
away at each other in a rocky, cactus-studded 
desert. The graphics in this two-plaver game 
are rather dul l , though, and it does not grip 
the player. Jumpin' Jack Sumlock's version of 
Frogger, is much better. The graphics are 
good, and the game is the equal o f other 
similar ones for the Vic. There is a rather 
tedious tune, but you can always turn the 
sound down. 

From Quicksilva comes The Trader Tr i logy 
— 16K — which is an entertaining blend of 
adventure and game. You travel through the 
Meridien System bargaining wi th its various 
life-forms. Prepare to be humiliated by the 
Psions who " thr ive on mental act ivi ty" and 
wi l l ask you to do hard sums very quickly. 
Beware of the Deltans who would mug their 
grannies for a grain o f that far-out inter-
galactic drug Boosterspice. As well as the 
adventure side o f Trader, there are various 
tasks to be performed such as piloting your 
ship into dock or finding your way round a 
Pac-Man style maze. 

Quicksilva also produces, for the unexpanded 

Software City's Defender on Tri. 

Vic, Tornado and Skyhawk. Both are variants 
o f Scramble, the former having the usual 
rugged terrain and the latter a deceptively 
peaceful-looking village. 

The graphics are good, but sound is fairly 
l imited. O f the two, Skyhawk is perhaps the 
more interesting as it involves landing to 
refuel, a trick which is rather diff icult to 
master. 

Romik's Moons o f Jupiter is one o f the few 
versions o f Asteroids I have seen for the Vic. 
Graphics and sound are both good, and i f you 
like Asteroids you wi l l not be disappointed 
wi th it. Power Blaster, also from Romik, 
claims to be Venusians against Martians, but 
to me it looked more like a variation on Pac-
Man. Your ship is in a maze and you have to 
blast the dots in front o f you before you can 
move. 

Anirog's version o f Frogger is Frogman and 
again, it is pretty good, with graphics and 
sound up to the standard o f any other version. 
Cavern Fighter is their Scramble-type game 
and in contrast o f Frogrun is rather dul l . It is 
slow and the graphics are crude; the so-called 
Fireballs are really purple jellyfish. Crawler is 
much better. This is Anirog's Centipede game 
and like all the others, is very fast and exciting 
wi th lively graphics. 

There arc not too many adventure games 
around for the Vic, but Commodore 
itself has produced a series o f cartridges 
called the Scott Adams Adventure series. I 
confess that I do not see the attraction o f 
adventure games in general, but I do not think 
I am being harsh when I say that the Scott 
Adams series is tedious. The commands and 
vocabulary are as l imited as the original ideas. 
When you are stuck in the quicksand you just 
say swim and you are suddenly at the shore o f 
a lake. 

Most software houses have produced at least 
one game which deserves to be seen. The most 
impressive games for the Vic are the ones wi th 
the most o r ig ina l ideas G r i d r u n n e r , 
Mangrove, Gridtrap; such games show that 
not only does the Vic deserve to be considered 
as a»games machine, but that home computer 
software docs not necessarily have to imitate 
slavishly the fashion of the arcade. H 
Serpentine by Creative Software. 
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A R C A D E A C T I O N - 1 - A D V E N T U R E S 

M O R I A 
For 48K £4.95 inc. 
A c h a l l e n g i n g a d v e n t u r e s e t i n 
t h e M i n e s o f M o r i a . 

C a n y o u s u r v i v e e n c o u n t e r s w i t h 
t h e m o n s t e r s o f M i d d l e - E a r t h ? 
W i l l t h e w i z a r d h e l p y o u ? 
A r e y o u f a t e d t o d i e b e s i d e t h e 
s e a l e d d o o r s o r h a v e y o u t h e 
p o w e r t o o p e n t h e m ? 
U n l e s s y o u f i n d D u r i n s R i n g y o u 
w i l l n e v e r l e a v e t h e m i n e s a l i v e ! 

A g a m e t o t e s t y o u r c h a r a c t e r . 

J O G G E R 
For 48K £4.95 inc. 

R e a l a r c a d e a c t i o n -
H e l p y o u r j o g g e r c r o s s t h e 
m o t o r - w a y a n d t h e r i v e r . 

• R o a d , C a r s , L o r r i e s , R i v e r , 
C r o c s , L o g s . 

• 4 S c r e e n s . 
• I n c r e a s i n g S k i l l L e v e l s . 
• F a s t M a c h i n e C o d e . 
• S m o o t h Fu l l C o l o u r G r a p h i c s . 
• S o u n d E f f e c t s . 
• H a l l o f F a m e 
• W r i t t e n b y A d r i a n S h e p p a r d . 

*We guarantee to replace any cassettee sold by us that fails to 
load on Receipt. 

*Ask for Severn Software at your local computer store. 

* Dealer enquiries welcome-excellent trade terms. 

For 48K £4.96 inc. 
A n e x c i t i n g r o l e - p l a y i n g 
a d v e n t u r e 

W h e r e i n t h e c a s t l e p e r i l o u s is 
t h e H o l y G r a i l ? 
G a t h e r a r m o u r a n d w e a p o n s t o 
f i g h t m o n s t e r s . 
S e l l t r e a s u r e t o a t r a d e r in 
e x c h a n g e f o r s t r e n g t h p o t i o n s 
a n d w o u n d o i n t m e n t . 
W h e r e w i l l t h e w a r p t a k e y o u 
t o ? 
T h e K n i g h t s o f t h e R o u n d - T a b l e 
u n d e r t o o k s u c h q u e s t s a s a t e s t 
o f t h e i r K n i g h t h o o d . 
F o r y o u i t w i l l p r o v e a t e s t o f 
sk i l l , l o g i c , i n t e l l i g e n c e a n d l u c k . 

n 

S E V E R N S O F T W A R E 

Please send me your program. 

For my Oric-1 

NAME 

ADDRESS 
Post Code 

SEVERN SOFTWARE 
5, Schoo l Crescent, Lydney. Glos. 6L15 5TA. 

EH spectrum 
SCORt 
e w o e 

G H O S T ' t L X'JK' 
R B U E N C t : * 

by Dominic Wood 

The best maze-chaser game available for the Spectrum 'Super-fast 
machine code action 'Exce l lent graphics * Full use of colour 'Sound 

effects and tunes 'No rma l or Invisible maze 'Sk i l l level selector, 
novice to expert; this game cannot be beaten 'Usual features, gobble 
action, four ghosts, power pods that turn the ghosts blue, blue 
ghosts give 400, 800, 1200, 1600 bonus points. Top score, for 
Spectrum 16k or 48k. O N L Y £5.95 

£ & 

^CVBDTROn 
by Dominic Wood 

New f rom Micromania, this has to be one of the best arcade type 
games available for the Spectrum. Blast away the attacking robots 
before they get you 'Super-fast 100% machine code action 
'Excel lent , smooth ful l colour graphics 'Explos ive sound effects 
' F o u r di f ferent types of robots 'Deadly accurate bombs ' W i t h up 
to 50 robots on screen at a t ime, this game cannot be beaten. Top 
score, for Spectrum 16k or 48k. . ON LY £5.95 

PRICES ARE FULLY INCLUSIVE. GUARANTEED DESPATCH BY 
1 ST CLASS RETURN POST. TRADE INQUIRES WELCOME 

Send cash/cheque/PO to : Micromania. 14 Lower Hil l Rd., Epsom, 
Surrey, KT19 8LT. Please wri te clearly your Name, Address and 
magazine & month this advert was seen in. 
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SCRAM-20 ALLOWS you to use a joystick or keys 
and opt for one or two-player games. You can 
fire four bullets or two bombs at a time. The 
game was wr i t ten without an assembler. I used 
a modif ied version of l isting 2, the Basic 
loader, bu i I would now strongly advise 
anybody who wishes to write machine-code 
programs to purchase an assembler of some 
sort — it makes life a great deal easier. 

Even though Scram-20 runs on an 
unexpanded Vic-20 you w i l l need a Vic w i th a 
monitor or a 3K expansion fitted to load i t . I f 
you have a Vic w i th greater expansion, then 
use these Pokes to reconfigure it to 3K for 
entering the program. Type, in direct mode: 

CORRIDORS ( 
POKE 641,0: POKE 642,4: POKE 643,0: POKE 
644,30: POKE 648,30: SYS 64824. 
T o make your Vic think it is unexpanded for 
the purpose o f running Scram-20: 

POKE 641,0: POKE 642,16: POKE 643,0: POKE 
644,30: POKE 648,30: SYS 64824. 

The reason you need an expanded Vic to 
enter Scram-20 is that the object code occupies 

nearly all available memory in the unexpanded 
Vic. However i f you have an unexpanded Vic 
w i th a machine-code monitor , you should be 
able to enter the code. 

The game itself loads in two parts; first 
comes listing 1 and then the object code. 
L ist ing 1 prints Scram-20 in big letters, sets 
up the zero page for use, disables the stop key 
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Your mission is to 
destroy the enemy base. 

Your high-speed ship 
has 100 units of fuel 

which can only be 
replenished by hitting 

fuel dumps — each 
worth 25 units and a 

bonus 10 points. Beware 
of deadly anti-intruder 

missiles worth 50 or 150 
points and the 

indestructible mines — 
Zoids and Superzoids. 
The purple Glamps are 
harmless but worth 95 

points each, and keep an 
eye out for those UFOs. 

Remember — this 
machine-code game for 

the Vic-20 by Nalim 
Sharma is fast, very fast, 
and as you keep clearing 

the screens it keeps 
getting faster. So, take a 
deep breath, sit down in 
your armchair spaceship 
and set the controls for 

Scram-20. 

DF FIRE 
and the restore key, and sets up the kernal for 
loading the object code file. 

So the first thing to do is to key in listing 1, 
check it carefully and then save it. Now you 
must enter the object code. This wi l l require a 
lot of time and patience, but it is worth it. It is 
best to enter it in stages, that is 500 numbers 
per day or however many you feel you can 

manage. I t is for this reason that you should 
use a different cassette to the one on which 
listing 1 resides. Once you have finished 
entering all the code then you should record it 
following listing 1 — be sure to get the correct 
position after listing 1 by verifying it. A l l 
locations are in decimal: numbers are in hex. 

I f you have a machine-code monitor then 
you can happily enter the code. However, you 
must save from location 4100 to 7679 
inclusive wi th an end-of-tape marker. Also the 
file must have no name. On the other hand i f 
you do not have a machine-code monitor you 
must do the following: Fit a R A M expansion 
pack on to your Vic. I f it is not a 3K , 
reconfigure it as I have shown. Key in listing 
2. Th is is your Basic loader, and do not forget 
to save it. 

Now you can run it and you wi l l be 
confronted wi th a menu: 

1. Enter Code 
2. Check Code 
3. Load Code 
4. Save Code 

On pressing 1 you must give the starting and 
finishing address — in decimal — of the 
locations you wish to enter into. Once 
finished, you wi l l return to the menu. On 
pressing 2 you must also give the start and 
finishing addresses and this wi l l allow you to 
view each location on a separate line. While 
checking, you may press P — this wi l l pause 
indefinitely. T o turn the pause off, press P 
again. Also you may edit locations by pressing 
E. Then you must: enter the location to be 
edited, press Return; enter the hex number 
and then press return. T o escape the edit 
mode and return to the checking mode, enter 
the location as zero and the hex number as 
zero. 

Pressing 3 w i l l allow you to load a file into 
the memory, so you can then enter more of the 
code or whatever. Anyway, the starting 
address for the load should always be 4100. 
Once finished loading, you wi l l return to the 
menu. 

Pressing 4 wi l l save from locations 4100 to 
7679 wi th an end-of-tape marker and no name. 
Once completed you wi l l return to the menu. 

S p e e d controls 
Once you have finished keying in everything, 

you can try loading Scram-20. I cannot 
emphasise enough that you should check any 
code you have just entered, otherwise you are 
bound to have trouble. So i f it does not work, 
it is more than likely that the errors w i l l be in 
the code, and you wi l l just have to check 
through painstakingly. 

Location 4280 controls the speed of 
Scram-20 and is the one you may wish to alter, 
43 hex is about right. Any higher and the game 
wi l l get slower whereas lowering it wi l l make 
the game faster. 

One last thing: how to make a copy o f 
Scram-20 once you have it on a cassette. First, 
make sure the Vic is unexpanded, second type 

LOAD"SCRAM 20" 
and this wi l l load the first part. Th i r d type 

SAVE*'SCRAM 20" 

VIC-20 
to save the first part on another cassette. Type 

NEW 
put the original cassette into the unit and tvpe 

LOAD "" ,1 ,1 
Put the new cassette in and type 

SAVE"", 1,2 
You should now have a copy. Do not forget to 
press Return. The controls are as follows: in 
the keyboard version press D to go up, F for 
thrust, V to go down, colon for bombs, semi-
colon for lasers; in the joystick version push 
forward to go up, left for bombs, right for 
thrust, back for down. 

There are five screens in Scram-20. In the 
first, which is blue, you must fly over a 
mountain range avoiding the rockets which 
w i l l fire upwards in an attempt to destroy you. 
The Glamps hang glumly around the fuel 
dumps. 

Screen two is green and closes in a little. 
The surfaces become a rocky terrain. You now 
face the UFOs which bounce up and down 
and generally get in your way. There are also 
fuel dumps and Glamps. 

On the third screen — purple — the surface 
changes and you must now do battle wi th 
rockets, as in sheet 1, and Zoids which travel 
f rom right to left. Remember that Zoids are 
invulnerable except to rockets. Clumps of 
Glamps and fuel dumps stil l proliferate at this 
level. 

D e a d l y S u p e r z o i d s 
The fourth screen is cyan, or greenish-blue 

and becomes very narrow and you must avoid 
the deadly Superzoids. These are identical to 
Zoids except that they travel twice as fast. At 
this level it is very easy to crash into the walls. 
Also present on the surface are fuel dumps, 
Glamps and harmless rockets. 

Screen five is red and requires precision 
flying, bombing and shooting — no joke. You 
must fly through what wi l l seem like an 
endless zig-zag. The fun part is that in doing 
this you must also do battle with rockets as in 
sheet one. Also there is the occasional fuel 
dump to bomb or strafe. 

Now comes the central target of your 
mission — the Base. Once you have completed 
screen five, you wi l l see the enemy base made 
up of green power cells. On bombing or 
shooting the base, you wi l l witness a special 
effect. Once this is over, you wi l l get 5,000 
points and an extra life and you have to start 
again; the game just keeps on going. When 
you complete one sheet and so on to the next, 
the game speeds up and just keeps on 
becoming faster each time you complete a 
sheet. 

By pressing the pound sign you may halt the 
game at any time. F1 wi l l restart the game for 
you. The score on the top left is for player 1 
and on the top right is the score for player 2. 
The fuel is shown — top centre — in green. 

I f you are unable to key in Scram-20 but 
would like a cassette o f i t , then send £3 — 
including postage and packing — to: Scram-20 
Offer, 35 Kitchener Road, Walthamstow, 
London, E l 7 4LJ. 

(continued on page 69) 
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home finance s 
4 PlIHI-*""""1 _ 

H t A U N G C O S T S 
BOMHOWiNO RfNlOf l lWV 

STOP PRESS 

Do you know that we have 
a range of 5 leading Home 
Computer Systems? Plus over 
150 programs. Plus peripherals 
from Joy-Sticks to Disk Drives 
... and over 50 books. 

If you want more infor-
mation concerning these 
AND a voucher worth £3 off 
your next software 
purchase, please complete 
the coupon below. 

Dragon 64K Upgrade and 
Disk Drive arriving soon. 

H o m e Compu t e r Cen t res at larger Boots 

branches. All i tems subject to stock availability. 

//y/V 

i i i E - I j J J J | i | | : 

Shop into 

INSTANT PERSONAL LOAN 
• Boots Personal Loan instantly available 

subject to quali fying condit ions 
• Loans a:o available in the rung© £SO-£SOO 
. A.P.R. 23.9* (variable). 
• Please ask for deta^s from our larger branches. 
• Or wri te to Sales Promotion Dept. Bopts 

The Chemists L imi ted! Notur.gham. N£2 3AA 
tCrod i t Broker 

So much more 
to value 
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(continued from page 67) 
2 REM FOR " f READ INVERSE POUKD SIC-N 
3 REM CTfiC KEY 3 
a PRINT.T P0KE36879.8 PP1NTCHR*<8> 
s PRINT" aa • m 5 ••»! •«• :«1 • z r m 
6 PRINT* aa • : « • a i » S « 31 » i • 3 • " 7 prjnT" aa • » • ai 'w :t; * :c "^-a • 
8 print- aa * : » • M f s s a i l i l i ! a ? print- aa • :w • SI • :I • « I! s » a • a «r ic print- n«n a • u f 
11 PRINT" a 9 s 9 a 12 print- a » a - s r 23 print- a • SB s 14 print- a • a *• 
20 PRINT' pW IMCOPYRIOMT 1933* 
30 PRiNT-o stw<r««iir 
31 DftTfU. 5 .26 ,37 ,4$. 23 .23 .23 .23 ,23 .23 .23 . ^ .23 ,25 .25 ,24 .24 ,24 .24 ,24 ,24 .24 .24 .2 4 

,32 .25 ,25 
Df tT«3.2S.25.25 .25 .25 .25 .25 ,32 .23 .23 .23 .23 .23 .25 .24 .24 .24 .24 ,32 .23 ,25 .23 .25 . 

23.25,25 
33 l i f tTM2S.23.25.25.25-23.23.23.25,23.25.25,25,24.24,24,24.24 . 32 .0 .1 .1 
34 I ' l i T f t O , 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 - 0 . 0 . 0 . 0 . 0 , 0 . 0 . 0 , 0 . 0 - 0 . 0 , 0 . 0 . 0 , 0 , 0 . 0 0-0 0 - 0 , 0 , 0 . 0 . 0 . 0 . 

0 . 0 . 0 . 0 
35 WTftO,0.0,0 0 . 0 . 0 . 0 . 0 , 0 , 0 , 0 . 0 , 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 
36 M M 162-0,232 189- 112.23.14?.0.224.143.208-246 
3? IiATA!69, 194.141,20.3. 169-3- 141.30.143 
40 I8TA169. 1, 1*2,1,1(50,3.32.186.255-169,0.32.18?.255.169.0,162.4,160,16.76.1 • 16 
50 PO'<E40?7.32 POKE40SS.213 P0KE4099.235 
60 FORX-OTOI88 MfiDfi POfcEX*6O00• ft NEXT 
70 SYS6144 

Loader program. 
5 Ftr: PC*' - « • INVERSE POUND SIGN 
6 fEl l CTRL • KEY 3 
5 PCKES6.15 PC* E32-15 POs £55.23© P0KE5J,250 CLP 
10 PPINT-.Ua MACHINE CODE Mir 
20 PRINT" n;;i«ND<TEF CODE" 
25 PRINT 'S PW32S-CHECJ COI'E 
27 PP1HT-S »«X3«=l.C»iI> CODE " 
30 PRINT"S CODE ' 
40 GETftt IFMI=""THEN40 
43 y«VflL<8*> 
47 2W2TH&JSO 
48 INPUT-START.FINISH* ;UU*W 
50 IFY* 3THEHC0SUE VOO OOTOlO 
51 IFV-4THEHG03UB 600 GOTOlO 
"2 FORX ÎA'TO'.V 
54 IFV«2THENST«P€EKO: t>=HT COSUBIlO PRINTM.Ht G0T06I 

55 PRINTX. 1NPUTM* 
36 G0SUS-320 
57 POKEX.DT 
61 FORK"1 TOOT t«£>:T 
62 OETQI 
63 IFO»-"P-THENO«V8450 
64 IF0*--H-Tt€l«0SVW60 
65 IF0*=*ri-THcN00Sue470 
66 SFOf=-E"T>£NGGSJJP4S0 
70 NEXTX OOTGIO 
110 REH*»» ZCC-HEX • • • 
122 DD-D-Hf-*" 
125 I FD»OTHQ "RETURN 
127 !Fti>655350RD<0THDIRErURN 

130 FOR I = 3TOOSTER-1 
140 2«D/< l6 t I • 
150 IFZ<ITHENHOI>*0 G0TQ185 
160 H<I>»INT<2> D»D-<H< I '.•*< J6*I >> 
185 IFH<I»9THEtU95 
190 H»»HJ«CHPJ(H< I >«48> 
193 &OT0200 
195 H»*H»tCHRKH<I>»55> 
200 NEXT I 
220 FOR:€=1T050 IIE;<T RETURN 
320 REH»«* HEX-DEC 
322 0T=3 
325 IFH»-"2"TH£HPRINT-« tftiNE* RETURN 
327 FORK- 1T050 NEXT 
330 HL»LO<' H*> 
335 IFHL24THSN322 
340 FOP I »Hl. 701 STEP-1 
350 «»«SC<MIM :H». I . J - . 
360 IFP060THEN390 
370 A»ft-48 
1-30 C0T0400 
390 fi-ft-55 
400 I<T»PT*<fl#<. 16KHL- I>> i 
410 (CXTI 
430 RETURN 
450 GETfi* IFft*0-P-7h£N450 
451 RETUfttl 
460 PRINT U#VT-KEX ' . * r 0OSUB32O PRINT"T TAB- 11>,DT 
461 lFHt-"0-rn£NP£TUfitl 
462 COTC460 
470 PRINT INPUT-KC ' .EC &=IC 00SUB110:PftINT".TTrtB< 12>. H* 
471 1FDZ«0T»€NRETURN 
472 GOTO*70 
480 PRINT- 5EPIT"-PRINT INPUT'LOC - , L 0 
481 INPUT"HEX - .H I 
•IS2 GOSU8320 
483 print a r L O ; " - a r m . • - b-iit 
484 IFU>«OTH£NRETURN 
485 POKELO.DT G0TCM80 

PO>:E730.1 POKE731. : P0KE782.3 
501 SV365466: P0KE7®0,0 SS"S6546? 
502 PRINT INPUT"3STftPT-.Sft P0K£782.ItlT(SS/256 
503 P0KE781»Sft-<PEEK<782>42S6> 
504 POKE7SO.O PRINT" «PWa.0ADIN0Pr SYS63493 RETURN 
600 PC«e7S0.1 PC*E781.: PCc.E782.255 SVS65466 
60! POKE780.0 SYS6546? P0KE7C0-0 P0»E731,233 
602 P0KE782.29 PC*:E0-4 P0t ;E ' . l6 
603 PRINT-
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r ^ ^ p a r t exchange 
old machine. 

COMMODORE 

South London's Largest 
Micro Computer 
Centre 

BBC Mode l B £399.95 
Plus Disk Drives, Printers and Sof tware. 

ATARI 
Ata r i 400 16K £159.95 
Atar i 400 48K £249.95 
Programmer Kit £39.95 
48K Upgrade for A ta r i 400 
Atar i 800 48K inc Basic 
A ta r i 410 Cassette 
A ta r i 810 Disk Dr ive 
A ta r i 400Typewr i t e r keyboa rd . 

SINCLAIR 
Spectrum 16K £99.95 
Spectrum 48K £129.95 
ZX81 £49.95 
16KRAM 
ZX Printer 
Typewr i te r keyboard for ZX81 

.. £99.90 
£469.95 
.. £49.00 
£299.00 

£59.95 

£27.95 
£39.95 
£29.95 

W e carry massive stocks of so f tware for the 
Spectrum 

NEW BRAIN 
N o w in stock this 
n e w machine is 
avai lable at special 
prices unt i l M a y 31 st. 
Mode l A £244.00* 
Mode l A D £274.00* 
• Inc ludes N e w Brain £25 Voucher 

Epson HX20 £462.00 
Plus p robab ly the largest range 
of Epson so f twa re and accessories 
including compat ib le t ypewr i te rs a n d printers 

EXPORT All our hardware and software 
is available Tax-Free to overseas customers, please 
send for our comprehensive list. 

Commodore 64 inc lud ing 
free word processor program" 
o n cassette or disk. 64K. 
VIC 1541 Disk Dr ive 
16K RAM Pack 
VIC Cassette 
Seikosha GP100 V C Printer. 
As above w i t h f r ic t ion feed. 

£329.95 
£299.95 
. £39.95 
£44.95 

£249.95 
£279.95 

VIC Package 
VIC-20 + Cassette Deck + In t roduct ion 
to Basic Program + 4 Arcade Games.... £139.95 
A s a b o v e but w i t h 21 K VIC-20 169.95 

DRAGON 
Dragon 32 £198.95 
Limited stocks avai lable, 
n e w so f tware coming in all the t ime. 
64K Upgrade/Disk Dr ive — place y o u r order 
n o w . 
Come in for a demo or send for our list. 

ORIC 
ORIC-1 Amaz ing co lour computer 
48K Microsof t Basic £149.95 
Come in for a demonst ra t ion 

TEXAS 
T199/4A £149.95 
Plus Disk Drives, Voice 
Synthesizer and 
Massive Range of Software 
B R A N D N E W M O D E L 
CC40 Portable Compute r 

PRINTERS 
W e carry a w i d e range 
of pr inters inc luding: 
Amber Do t Matr ix £89.95 
Seikosha GP100A 
Epson FX80 N e w 160cps 
Smith-CoronaDaisy W h e e l 
Silver-Reed Typewr i ter /Pr inter 
Ol ivet t i Typewr i ter /Pr inter 

£169.95 

£229.95 
£449.95 
£549.95 
£499.95 
£499.95 

All our prices Include VAT 
Prices correct at t ime of gomg t o press Out subject to change w i t h o u t notice. 

Over 900 software programmes always in stock. 
We carry probably the widest range wi th 
continuous demonstrations 

Mai l O r d e r — send fo r ou r comprehens ive list. 

Ask about our Credit Facilities 

VISION STORE 

Access/Barclaycard 

3 Eden Walk Precinct, 
Kingston-on-Thames, Surrey. 
Tel: 01-546 8974 
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WE'VE PICKED THE BEST, 
FORGET THE REST! SPECTRUM/ZX81 

All we do at Software Supermarket is play every Spectrum/ZX81 
program we can find, pick out the very best and offer only those to 
our customers - in our ads and our catalogues. 

From over 30 countries you write, praising our free selection service 
(it's impartial, too: we produce no programs ourselves). You say we 
save you plenty - in postage and mistakes. 

And we're quick. We usually send your order out on the same day 
we get it. Faulty taoes, if any. replaced at once. 

OUR NEW CATALOGUE IS OUT NOW. Here's a few - the best of 
the new. the all-time greats. Free catalogue with every order. 
You've got a great computer: we've got the great programs. 

Mail order only, please. If we had to run a shop, we wouldn't 
have time to run all the programs. 

LET 'E.T.X.' TALK TO YOU~ve 
ever heard in this "adventure/graphic arcade game utilizing ever/byte of computing 
power in the Spectrum" (Abbex). Enchanting graphic adventure: 16 landscapes: 1400 
power zones; 4-levels: 16-page on-screen manual: up to 9 players: it's a n t i n g what a 
Spectrum can do. (Abbex) £5.S5 

TRANSYLVANIAN TOWER 
An excellent game at a reasonable price "(PCN). Stunning 3D graphic adventure. Fight 
(and shoot) your way through the 50D 3D rooms in Count Creepie's castle. Combines 
adventure and aicade games with great skill. We can't give it up1 (R Shepherd) £6.50 

v m Brand new mind-boggier from the author of 'Escape" 
A i l 1 l i M j U ana 'Tunnel'. Absolutely brilliant. Untangle yourself - or 
get knotted. Avoid collisions: worry about the chasers as you roam through an apparently 
empty 3D space But is it? Are you? {New Generation) £5.95 
n f A p | 7 P D V C T A T "An&wNentgtaphicsadventure'(S. User) 
D L n l / l \ O i l X d l A l l The massive 1S0K of program loads' from 
2 cassettes in 6 chapters Ycu must solve each of the 6 stages to defeat the Lords of Chaos 
Real-time monster battles, 16 command keys. Instruction manual. (Carnell) £7.50 
ryif Tyji U A D D I f i "Takes first place for quality ana value for money" 
1 HE j n U D D l 1 (S. User) "A marvellous game., should set the standard 

(ZX Comp). Free 285 p illustrated book contains clues to help you 30 beautiful full-screen 
pictures'; 500 word vocabulary. 16 page instruction manual: it took 4 people 18 months to 
write! (Melbourne House) £14.95 

D C M F T D A T H D The graphics are truly impressive definitely 
Mr E i J N E i 1 i \ n 1 U I l in the top 5'(CVG) The most sophisticated 
'SCRAMBLE' ever. Demo. Training programs. Pius amazing Customizing 
Mode lets you build your personal 'Scramble Write your own unique 
arcade game - without all the effort! (Melbourne House) £6.95 

P D F A T R P I T A l l t l f ' 1 1 1 \ 'About as complex as such a 
U I V L n 1 D i l l 1 n l l M L I U program can be excellent value 
for money* (Which Micro?). Choose your party and run the country Watch what happens 
as the results come in on election night. Even plays Rule Britannia. (Hessel) £5.95 
D I M A M Y A "Amusing and brilliant the graphics are excellent" (S. User) 
V I l V l f i i Y A A A wonderfully witty adventure, great graphics ana music and 
you could win the £6.000 Golden Sundial of Pi (Automata) £10 00 

r i n f \ f * r * X F b e s l ^ e r e ! S - w e reckon. This game uses so much 
f I l U U U X memory, you even have to unplug your printer. Loads in 2 parts 
As you get better, the game gets harder Just great. (DJL) £5.95 
A D P A H T A ^Stunning graphics ha ve no equal" (S User). "In the. 
n l l v f i U l n top 3 arcade games" (ZX Ccmp). The most aliens you've ever 
met. Move in 4 directions to avoid them Choose your own keys. Incredible. (Imagine) £5.50 
v m - v v v a q v / v k t T ? f \ T % f * Y ? Stop the invasion by blowing away the 
l l N V n d l U l i r U i i v l J bomb ship by shooting through the force 
field. Suicidal game option (Artie) £4.95 

A I T I M F n A V f n i "It is impossible to fault . maddeningly adictive" 
i V l l l l I I a U U U 1 (PCN). Just crawl across a mine field to rescue Bill 
Bonuses for speed and for damsels Watch out for walking mines Action replay drives 
you crazy. (Quicksiiva) £4.95 

r n C M T P P T I I P D T T f A ra^-tending 
V / U m I V I I v U U L n l L L n variation on Invaders 4 game options: 
6 skill levels for each gives you 24 games m 1 Will make your wrist ache (Crystal) £5.50 

AIR TRAFFIC CONTROL' 
charge at Heathrow Land your planes safely Watch 'out for rogues 6 skill levels, plus 
demo. (Hewson) £5.95 
M T I I U P P n A U P M P F D "Hard to beat" (CVG). 'Oneofthe 
W 1 N U L U i \ V E i i M U r C i l i best Sinclair games so far" (PCW) 
Very fast PHOENLX'. 7 play levels, 3 attack waves, laser shield: mothership with smart 
bombs. A best-seller. (Work Force) £4.50 

T T T I V T I V T I T T "Superb graphics and game presentation" (CVG). 
u U 1 U i l i v l l i L Fly down the winding 3D tunnel, shooting bats, spiders, 
frogs and rats. Demo mode 3 speeds: training program for each phase. 
(New Generation) £5.95 

m A t j y Shoot the enemy tanks from your moving 3D turret. 3 
6 U 1 A I M A play levels, accurate ballistics: 1 or 2 players: pause demo game 
training program, even plays God Save The Queen. (DK'tronics) £4.95 
U A T T C T ' C f j i A T ¥ ww The first adventure we've seen that's worth 
r r l U a J 1 « J r U L L X playing in 16K It'sgreatand it's graphic! Loads 
m 2 parts: clear instructions then a smashing adventure with directions, inventory, look, 
score, save. (Abbex) £5 95 

Special 16K ZX81 versions of 6 of these programs are available. Use the 
coupon to order. Free catalogue with every order or phone for catalogue only 

BLACK CRYSTAL 
GREAT BRITAIN LTD 
PIMANIA 

£7.50 WINGED AVENGER 
£4.95 FROGGY 
£8.00 INVASION FORCE 

£4.50 
£5.95 
£4.95 

SOFTWARE SUPERMARKET 
87 HOWARD'S LANE, LONDON SW15 6NU, ENGLAND 
Telephone: 01-789 8546 (24 hours: no credit cards) 

To: Software Supermarket, 87 Howard's Lane, London, SW15 6NU. 

If you do not want to cut this magazine, write your order out carefully on plain 
paper and quote this number (YC9) 

1 own a 16K Spectrum Q 48K Spectrum Q ] 16K ZX81 Q (please tick). 

1 enclose my Cheque/PO for £ payable to Software Supermarket. 

Please use block capitals If we can 

Name ... 

Address 

t read it, you won't ge 

Postcode . 

Phone, if any. in case we have a query 

P r o g r a m N a m e C o m p u t e r P r i c e 

£ 

£ 

£ 
£ 

£ 

£ 

P O S T A G E U.K. Add 55p only per order £0.55p 

A N D EUROPE . Add 55p(o: each program r b 

P A C K I N G OUTSIDE EUROPE Add £ l lor each • program airmail £ 

T O T A L £ 
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10 FOR n=144 TO 14-© : POP f =0 
TO 7 

20 READ a: POKE U5P r>J -hf 
,a: NEXT f: NEXT n 
30 DfiTfi 
4-0 DRTR 126,255,189,18Sf,£S5,25 

S 231.231 
'50 DRTR 0,28,36,55, 5S, 185,90,5 

0 
50 DflTfl 24-, 50, 125,50,255,255, 1 

02 ,102 
70 DRTR 155,92,4-0,31,25,35,55 
80 PRINT INK 0; ; RT 1©,4,"DQ YO 

U WRNT TO SEE"'" THE INSTRUCTID 
N5? (Y/N) " 

82 PfiUSE 1: PfiUSE 0: IF IHKEY$ 
= " y " THEN GO SUB 1000 
©3 INPUT "LCUEL? ( 1 -9* %% d 
84- IF del THEN GO TO ©3 
85 PRINT RT 14, 3," "PLEfi5E URIT 

R HOHENT WHILE THE NINES RRE 
SET UP" 
100 FOR n =3394-0 TO 34510: POKE 

n,0; NEXT n 
115 LET SC=0 
120 LET CO =7 -d ; IF CO a THEN LE 

T co =5 
125 BORDER CO: PRPER CO 

C O : C L 5 
130 FOR n =0 TO 31: BEEP 
PRINT INK 2;RT l.n 

INK 

. 0 0 5 , n : 
PRINT I 

. 0 0 5 , f : 
PRINT I 

NK 2; RT 21, n; : NEXT n 
140 FOR f =1 TO 21: BEEP 
PRINT INK 2; RT f , 0.; ; 
NK 2; RT f , 31; : NEXT f 
150 PRINT PRPER CO; INK 

, 14-; " "; RT 1, 15; " A " 
160 LET a$ = " 

RFE RRER > " 
170 FOR n»l TO 30: PRINT PRPER 
Co; INK n/5;RT 2©,l,a$*n TO 3Q), 
RT 2 , n ; a $ C 16 TO 4-6 -n > : BEEP .©2, 
ll-n/3: BEEP .02,n/3: NEXT n 
175 LET po =555: LET C O = 7 - d 
187 REM **SET UP MINES** 
190 FOR n =1 TO 20+(d*2>: 

LET a= INT (509*RND) +1: POKE 
(34-000+a) , 21: NEXT n 
192 LET ma =132: LET q=0: 

LET d=d+l: LET X=21: LET 
y = 15 
193 IF d >4- THEN GO SUB 290 
195 LET TO =0: IF CO <3 THEN 

L E T C O = 6 
200 PRINT INK 1; PRPER 6; 

BRIGHT l;RT x,y;"#" 
205 IF INT CRND*4> =2 THEN 

L E T P > r o = 1 

207 REH **CHECK FOR RDJfiCENT HI 
NE5 * * 
206 IF PEEK 
GO TO 350 
210 IF PEEK 
LET m=m-fl 
215 IF PEEK 
LET ro =m +1 
220 IF PEEK 
LET m =ft> +1 
225 IF PEEK 
LET f»=fi>+l 
226 PRINT RT X,y; PRPER 5, BRIG 
HT l;" " 
230 LET K $ = INKEV $ 
231 IF CODE K$<53 OR CODE 
THEN GO TO 23© 
232 IF *$<>"" THEN LET ma=ma-l 
233 IF X =2 RND y=16 RND = 
THEN GO TO 600 
234. GO SUB (URL k $*1©> +2©0 
235 LET q=q+l 
237 POKE 35999+q,URL 
238 PRINT PRPER m; INK 7; RT 0,1 
0;m;" RDURCENT HINE ": IF mol T 
HEN PRINT PRPER m; INK 7, RT 0.25 
* ** S " 
' 24.0 IF d >4- THEN GO SUB 31© 
24-5 GO TO 195 
247 REM ttttttHOUEMENTmm 
250 LET y =y-1: IF y <1 OR X =21 Rf 

ND y<14 THEN GO TO 150© 
255 LET po=po-l: RETURN 
260 LET X ex <4*1: IF X >2© THEN GO 

( 3 4 0 0 0 t p o > = 2 1 THEN 

( 3 3 9 9 9 f P D ) = 2 1 THEN 

( 3 4 0 0 1 + p o > = 2 1 THEN 

( 3 4 0 3 0 + p o > = 2 1 THEN 

( 3 3 9 ? 0 f p o ) = 2 1 THEN 

SPECTRUM 
MINEFIELD 

i 

RETURN 
X <2 THEN GO T 
RETURN 

/ , 
TO 1500 
265 LET po=po+30: 
270 LET X = X — 1 : IF 
O 1500 
275 LET po=po~30: 
280 LET y=y+l: IF y>3© OR X=21 
RND y>16 THEN GO TO 15©© 
285 LET P 0 = P 0 + 1 : RETURN 
290 LET bx =INT (RND*17)+3: LET 
by =INT (RND*3©> +1 
300 POKE 35000,©: PRINT RT bX,b 
y; : RETURN 
310 IF PEEK 35000=1 THEN RETURN 

315 IF X =bX RND y=by THEN GO TO 
330 
320 RETURN 
330 BEEP .5,20: POKE 35000,1: R 
ETURN 
350 LET J=(7.97*y)+4: LET k=175 
- (7.95*x +4) 
355 BEEP 1,-30: BEEP 1,-38 
350 FOR n =1 TO 20: PLOT j,K: DR 

RW INK 2; 10*SIN n,10*COS n: NEXT 
361 FOR n =0 TO 6: PRINT INK n;R 

T 10, 12; "S3S3BI" : BEEP . 25, -20-n 
; NEXT r, : PRUSE 1: PRUSE 50 
362 GO SUB 650 
365 PRUSE 1: P.RUSE 150; GO SUB 

4 0 0 
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Is there a way through the minefield? 
Armed only with a metal detector 

and nerves of steel, it's your job 
to find out. David Goodman 

sows the anti-tank mines. 
I n t h i s g a m e for the 4 8 K Spectrum you play 
the part o f a tank driver trying to make your 
way across the minefield to headquarters wi th 
vital military sccrcts. 

But to arrive in one piece you must first f ind 
a safe path through the mines, which naturally 
you cannot see, by using your mine detector to 
tell you how many mines are adjacent to you. 
This game is a good test o f your patience and 
nerve. How long can you go on dodging the 
mines before you charge straight up the screen 
and get blown up? 

Program notes. 
10-70 User-defined graphics 

Beginning: prompt for instructions 
and level 
Initialisation and print initial screen 
display 
Set up mines by Poking 21 into 
random positions 
Variable and Print tank 
Mine detection 
Movement and check for hitting 
fence 
Stranded soldier 
Explosion routine 
Action replay 
Success, tune and routine 
Death march 

1000-1110 Instruction 
1500-1590 Electric fence routine 

A - graphi cs R 
ft - graphi cs ff 

- graphics r

* - graphics D 
- graphi cs E 

3 7 © P R I N T I N K 0 ; R T L O . 4 - " F I N O T H E 
P. GO?(y/n) PfiUSE 1: PfiUSE G 
3*75 IF INKEY$ = "n" THEN STOP 
360 RUN 83 _ _ 
399 REM ©©& RCTION REPLRY ©©& 
4.00 CLS : FOR n =0 TO 31: PRINT 
INK 2;RT 1 ,n;"A": PRINT INK 2; RT 
21, n;M&": NEXT n 
410 FOR f =1 TO 21: PRINT INK 2; 

RT f , 0; "&•'* : PRINT INK 2; RT f,31; 
: NEXT f 

4-15 LET g =0 
4-20 FOR X =3 TO 19: FOR y=l TO 3 

0 
430 LET gaflti: IF PEEK *34-0©&«-g 
) =21 THEN PRINT INK 0; RT X,y;%W% 

4-35 NEXT Y : NEXT X , , , „ „ . — 
4.4.0 PRINT RT 10; " a W W J M g B m 

28"; RT 0.. 0; "Score : 11s c.; RT l.. i s . ; 
3B " • RT 21 14- ' " " 
4-4.2 IF d >4. THEN PRINT RT b x , b y ; 
4-4-5 LET X =21: LET y=15 
4-50 FOR 3=0 TO q -1: LET r=PE£K 
(3S000 4-a > . 
4-52 IF r = 6 RND X <20 THEN LET X = 

X + 1 
4-53 IF r=7 RND X >2 THEN LET X wx 

4̂54. IF r=B RND y<3© THEN LET y = 

^Xss IF r =5 RND y M THEN LET y=y 
- 1 _ 
4-57 PRINT INK l; BRIGHT 1; PRPE 

R 6;RT x, y; _ „ 
4-60 PRUSE 10: PRINT RT x , y ; PRF 

£R e; BRIGHT 1; " " 
4-55 NEXT a 
4-70 GO SUB S50: RETURN 
500 FOR f=© TO 10 STEP ©: «Eg T O 

RE 510: FOR n=© TO ^ v r 
505 BEEP a*2,b+f: NEXT f>: NEXT f 
51© DRTR . 1,0, .05,©,, .05,0, . 05 , S 
©2© DRTR .©&,©, - ©5 , 5 , .25,9, . 25 
5 
53© RETURN 
600 LET d=d+l: LET S C = S C « - » a : GO 
SUB 500: PRINT RT "score: 

S©10 IF PEEK 350©0=1 THEN LET SC 
= S c +50: PRUSE 1: PRUSE 150 : GO T 
O 120 
©15 PRUSE 1: PRUSE 150: GO TO 1 

20 
650 RESTORE 670: FOR n=l TO 11; 
RERD a , b 
660 BEEP a,b: NEXT n: RETURN 
670 DRTR .5,-3,.55., -3.. 

, -3 
6B0 DRTR .5,0, .25, .5, -1, .2*5, 

—3 , « 5 , -3 , . 25 , -4. , . 75 , -3 
1000 INK 1: BORDER 6: PRPER 5: C 
LS 
*®®S_PRINT RT 1,4.; 

•RINT RT 2,4-
PRINT RT 3,4. 

103^PRINT RT 4-/4-

?©9iBF^RINT RT 
as ® 
105© PRINT RT 6,4-
I I 
©60 PRINT RT 7,2 

1080 PRINT RT ©,2 

1090 PRINT RT 9,2 

L00 PRINT RT 10,2; 

RT 7.23; 

PR 1 1 * 2 ; 

112© P^INT RT 12,2; 

1130 PRINT RT 13,2; v 

114.0 GO SUB 500 
115© PRINT " The object of this 
game . i s to get your tank ̂  acr 

oss the treacherous minefieId,bo 
rdered by electrified barbed vi r 
e;and to take with you vital »i I 
itary secrets back to base . Ex 
tra points can be gained by pick 
ing up stranded sotdiers 
1155 PRINT RT 0,6; \ 

PRUSE 1: PRUSE 0 
1160 PRINT RT 14.,2; "You have a « 
ine detector to help you,which w 
ill tell you how »any mines are 

to you.11; 
only have one li 
are Xi l led an ac 
I show you where 

adjacent to you 
1165 PRINT "You 
fe , and when you 
t i on rep lay wi l 
you went wrong 

f S E 1 : 

TO ©3 
1 5 0 0 LET J 
7 . 9 5 * X + 4 - ) 
1510 PLOT J , K 
1515 FOR n=0 TO 7 : PLOT 

PRUSE 0: CLS : GO 

CT.97*y>: LET K.-175-( 

1 5 1 5 F O R n = © T O 7 : P L O T J A k : B E E 
P ,©©1,20: DRRW INK 5;5*CGS n-5, 
55 *SIN n+4.: NEXT n 
1520 FOR^/^^jTOT^^^^^^jK n^g 

SE 15: ' NEXT n 
153© GO SUB 650 
154-0 GO SUB 4-0© 
1550 PRINT RT 10,5;"Another Go IV 
/N)": PRUSE 1: PRUSE 0 
1560 IF INKEY $ = "n" THEN STOP 
1590 RUN 83 
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Tim Hartnell's Success in the Fast Lane Computer Guides ' 

M a k e the most of your 

B B C S P E C T R U M 
D R A G O N A T A R I V I C 

Z X 8 1 A T O M 
With half a million books sold, Tim Hartnell and Interface Publications seem to be doing something right for those who want to master their 

computers quickly. Tim explains: "We concentrate on books written in clear English, with a minimum of technical terms, with lots and lots of com-
plete programs, so you can get something worthwhile running within minutes of first opening the book". 

B B C 
( ) I N S T A N T M A C H I N E C O D E - Jeremy Ruston, tape and 

book. Enter program in BASIC, trigger the compiler, and it 
changes automatically into superfast BBC machine code. 
Simple to use — £34.95. 

( ) L E T Y O U R B B C M I C R O T E A C H Y O U T O P R O G R A M 
- Tim Hartnell - £6.45. 

( } T H E B B C M I C R O R E V E A L E D - Jeremy Ruston -
£7.95. 

S P E C T R U M a n d Z X 8 1 
( ) P R O G R A M M I N G T H E Z X S P E C T R U M - Tim Hartnell 

and Dilwyn Jones. Over 100 programs. The UK's leading 
book for learning to master the Spectrum — £6.95. 

( ) 6 0 G A M E S A N D A P P L I C A T I O N S F O R T H E S P E C -
T R U M - David Harwood - £4.95. 

( ) I N S T A N T S P E C T R U M P R O G R A M M I N G - Tim Hart-
nell — C-60 spoken word tape wi th book, simple and fun to 
fol low - £4.95. 

( ) B E Y O N D S I M P L E B A S I C - D E L V I N G D E E P E R I N T O 
Y O U R Z X S P E C T R U M - Dilwyn Jones - £7.95. 

( ) C R E A T I N G A R C A D E G A M E S O N T H E Z X S P E C -
T R U M — Daniel Haywood. Full instructions wi th 17 major 
programs as a bonus — £3.95. 

( ) 2 0 S I M P L E E L E C T R O N I C P R O J E C T S F O R T H E S P E C -
T R U M A N D Z X 8 1 - Stephen Adams - £6.45. 

( ) G A M E S Z X C O M P U T E R S P L A Y - edited Tim Hartnell 
- 15 games each for Spectrum and ZX81 — just £3.95. 

( ) G E T T I N G A C Q U A I N T E D W I T H Y O U R Z X 8 1 - Tim 
Hartnell - £5.95. 

( ) 3 4 A M A Z I N G G A M E S F O R T H E 1K Z X 8 1 - Alastair 
Gourlay — £4.95. 

( ) 4 9 E X P L O S I V E G A M E S F O R T H E Z X 8 1 - Tim Hartnell 
- £5.95. 

( ) M A S T E R I N G M A C H I N E C O D E O N Y O U R Z X 8 1 -
Toni Baker - £7.50. 

( ) M A C H I N E I N T E L L I G E N T P R O G R A M S F O R T H E 1 6 K 
Z X 8 1 — Charlton/Jones/Harrison — includes Backgam-
mon and Eliza — £5.25. 

D R A G O N 
( ) M A K I N G T H E M O S T O F Y O U R D R A G O N 3 2 - Clive 

Gifford — Over 150 programs, explores all the Dragon's 
resources — £5.95. 

( ) D Y N A M I C G A M E S F O R T H E D R A G O N 3 2 - Robert 
Young and Tim Hartnell — Thirty great games including 
Asteroid, Space Search, Reversi/Othello and Cubik's 
Rube - £4.95. 

A T A R I 
( ) M A K I N G T H E M O S T O F Y O U R A T A R I — Paul Bunn — 

Master the sound and graphics and get your Atari to do just 
what you want it to. More than 20 major games — £8.95. 

V I C 
( ) G E T T I N G A C Q U A I N T E D W I T H Y O U R V I C 2 0 - Tim 

Hartnell - £6.95. 

( ) Z A P I P O W ! B O O M I A R C A D E G A M E S F O R T H E V I C 
2 0 — Mark Ramshaw — £7.95. 

( ) 5 0 O U T S T A N D I N G G A M E S F O R T H E V I C 2 0 - Sym-
phony for a Melancholy Computer — Tim Hartnell — 
£6.95. 

A T O M 
( ) G E T T I N G A C Q U A I N T E D W I T H Y O U R A C O R N 

A T O M — Trevor Sharpies and Tim Hartnell — £7.95. 

( ) 3 9 T E S T E D P R O G R A M S F O R T H E A C O R N A T O M 
- edited Tim Hartnell - £6.45. 

P A S C A L / B U S I N E S S 
( ) L E A R N P A S C A L O N Y O U R B A S I C M I C R O (Pascal for 

Human Beings) — Jeremy Ruston. Second edition. This 
book comes complete wi th a compiler listing which allows 
you to run simple Pascal programs on your BASIC micro 
(including BBC, Spectrum, VIC, Oric, Apple, IBM PC, 
Dragon) - £5.95. 

( ) H O W T O C O M P U T E R I S E Y O U R B U S I N E S S -
S U C C E S S F U L L Y - Derrick Davey and Richard 
Womack, foreword Tim Hartnell — £6.95. 

Interface Publications, Dept. YC3, 44-46 Earls Court Road, London, W8 6EJ. 
Please send me the books indicated above. I enclose £ 
Name 
Ad d ress 

•{reg. TM) 
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ZX-81 

ARE YOU BORED wi th waiting for that new 
Space Invader program to load? Do you feel 
like throwing your ZX-81 out o f the window-
when it fails to load the only copy of that new 
program which took five hours to type in for 
the th i rd time? I f so, then read on. Th is 
machine-code program for the 16K ZX-81 
allows you to Save, Verify and Load programs 
at over twice the normal speed wi th as much, 
and probably more, reliability. The addition 
o f the Veri fy facility enables you to be sure 
that you have transferred the program safely 
on to tape before you switch o f f your machine. 
In short, this program should save a great deal 
o f time, tape and temper. 

The machine code is held in a Rem state-
ment at the beginning of the program. Type: 

1 REM (256 Xs) 
I f you have done this properly, 

PRINT PEEK 16770 
wi l l give 118. The hexadecimal code is shown 
in listing 1. Type in the hexadecimal loader 
program shown in listing 2. Now carefully 
enter the hex code from listing 1. You can 
enter more than one byte at a time for instance 

CDE702 
instead o f 

CD.E7.02 
Where . represents a Newline. 

When you have finished entering the code, 
press Newline. The machine wi l l stop wi th an 
error report; do not worry about it. Now enter 

POKE 16510,0 
This changes line 1 into line 0 to protect the 
machine-code from being deleted by mistake. 
At this point it is a good idea to make a couple 
o f copies o f the program on tape in case the 
machine crashes. Now check to sec i f 
everything is working all r ight. Enter: 

RAND USR 16514 
but do not press Newline. 

Find a blank part of a cassette, preferably a 
high quality one. Start the tape recorder 
recording and press Newline. The program 

Richard 
Taylor puts 

some zip into 
loading with this 

16K ZX-81 program 
which doubles the 

speed of Load, Save 
and Verify 

QUICK 
LOAD 

should save in the way it usually docs except 
that the lines should be closer together and 
more numerous. I f this does not happen then 
you have probably made a mistake in entering 
the machine code. Re-load the copy of the 
program you made earlier and type in listing 
3. When it is run you can check your code 
against that shown in listing 1 and correct 
your mistakes. 

Rewind your cassette to the beginning o f the 
high speed recording and type: to verify the 
recording: 

RAND USR 16601 — without Newline 
Start the tape and press Newline. The patterns 
should be the same as when you load a 
program normally, except the wide bands 
should be closer together. I f this does not 
happen then check your listing, using the 
above method. When the recording is 
finished, the machine should stop wi th the 

0/0 
report. I t may stop during the recording w i th 
an 

R/O 

error report. Th is signifies that the tape 
recording did not exactly match the contents 
o f memory. This is probably due to the 
volume control being set at the wrong level. 

The settings should be the same as for 
normal loading but sometimes a higher 
volume level is needed. Just keep altering the 
volume control and trying again. I f it sti l l does 
not work after a few more tries then it is 
probably due to something else. I t may be 
because o f interference from an outside 
source, check that the ear and power leads do 
not cross over one another. Make another 
recording of the program at high speed and try 
and Verify that recording. Another cause o f 
problem may be that an error was made in 
entering the programn, check your listing. 

Once the program has verified properly 
delete all lines except the one containing the 
machine code. We wi l l now try and load the 
program back into the machine. Enter 

RAND USR 16607 
without Newline. Rewind to the beginning o f 

(continued on page 77) 
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Outstanding Features 
• Self centr ing stick. 
• Super st rong nylon and steel construct ion, bui l t t o last. 
• A to ta l of 8 direct ions plus 2 large f i re buttons. 
• Arcade proven moulded leaf switches ensure incredible 

reliability. 
For Z X S p e c t r u m complete w i t h self contained box 
interface which simply plugs into the Spectrum expansion 
po r t (w i th o r w i t h o u t pr in ter ) o n l y £ 2 5 . 0 0 inc. V A T . 
For V I C 2 0 , A t a r i 4 0 0 and A t a r i 8 0 0 o n l y £ 16 .49 inc. VAT. 
Full range of sof tware available, details on request. 

SOLE U K DISTRIBUTOR KEmpiTon 
MICRO " ELECTRONICS 

180a Bedford Road, Kempston, Bedford MK42 8BL 

I wish to order: Quantity Item Price 

Post & Packing 

Total (VAT inclusive) 
Cheques/Postal orders should be made payable to 
Kempston (Micro) Electronics 

Name 

£1.00 

Address 

P o s t t o K e m p s t o n ( M i c r o ) E l e c t r o n i c s , D e p t 
1 8 0 a B e d f o r d R o a d , K e m p s t o n , B e d f o r d M K 4 2 8 B L 

OAKLEAF COMPUTERS 
educa t i on Hobbyist 6 Smal l Bueineaa Compu t e r s 

alOB 

LTD 

Model B 
100K Single Disk 
100K Twin Disk 

£399.00* 
£265.00* 
£389.00* 

OAKTREE WORKSTATION 
Teak £24.95 white £22.95 
ELECTRON — ?S?DETAIL 

Acorn Atom & BBC Twin User 
Joystick Interfaces £13.95 
(Free Carriage — Please state model) 

Al l Prices include «£8.00 Carriage 

V . A . T . 

B B C 
S O F T W A R E & 
A S S E S S O R I E S 

N E T W O R K I N G 
& E D U C A T I O N 
S P E C I A L I S T S 

WORN 
Ploase send your 121 DUDLEY ROAD. G R A N T H A M , 
remittance t o : - LINCS NG31 SAD Tel: (0476) 76994 

SPECIALISTS 

S P E C T R U M 
24 LINE INPUT/OUTPU T PORT £18.95 
(motherboard not required) 
MOTHERBOARD - SIX SLOTS £26.50 
MOTHERBOARD PCB ONLY £ 6.50 
SPECTRUM 28 W A Y CONNECTOR £ 3.25 
M A L E CONNECTOR £ 1.90 
3 4 W A Y RIBBON CABLE p e r m e t r e £ 1.80 

ZX81 
40 KEY KEYBOARD £20.00 
SPARE KEYS each£ 0.25 
MOTHERBOARD - T W O SLOTS £15.00 
24 LINE I N P U T / O U T P U T PORT £18.95 
16K R A M PACK £25.00 
MUSIC BOARD £18.95 
23 W A Y FEMALE CONNECTOR £ 2 . 5 0 
M A L E CONNECTOR £ 1.60 
24 W A Y RIBBON CABLE per metre £ 1.40 
GETTING ACQUAINTED W I T H YOUR ZX81 £ 4.95 
P R O G R A M M I N G FOR REAL APPLICATIONS £ 6.95 
REAL APPLICATIONS TAPE £11.44 
MASTERING MACHINE CODE £ 7.50 

Prices are for built items. Postage 40p under £4.00. 
Export postage (surface) £1.80. Send SAE for full catalogue. 
Cash with order or ACCESS 

DEPT. YC6 

R E D D I T C H E L E C T R O N I C S 
2 1 F E R N E Y H I L L A V E N U E , 
R E D D I T C H W O R C S B 9 7 4 R U 
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(continued from page 75) 
the program and press play then press the 
newline key. When the recording has finished 
the machine should stop with the 

O / O 

report. The program that you have saved 
should be back in the machine. I f this does not 
happen then try making another copy on tape. 
The program should load since i f it verifies 
then it follows that it should load back. Now 
make a normal copy on tape o f the program. 
Delete all lines except the one containing the 
machine code before you do this. 

The three main functions o f Quick I.oad 
are: 
SAVE RAND USR 

16514 

VERIFY 

LOAD 

RAND USR 
16601 

RAND USR 
16607 

Save program and 
variables on tape at 
650 level. 
Check that the con-
tents of the tape are 
the same as in 
memory. 
Delete old program 
and variables and 
load new ones in 
from tape at 650 
level. 

I f you press Break during any of these 
operations the machine wi l l stop wi th error D. 
The command can be used either in program 
lines or as direct commands, the latter being 
the most used. I f the Save command is in a 
program then execution of the next program 
line wi l l occur after the program has loaded. In 
this way you can have Autorun programs 
using quick load. T o load a program at high 
speed, the program must contain the machine-
code Rem statement itself and the program 
you wish to save at high speed must not 
contain any machine code in Rem statements. 
LTse the following method: first, lower 
RAMtop by entering 

POKE 16389.127 
and then New; second, load the quick load 
program; third, type in listing 4 and run it in 
fast mode; next, type New; then load the 
program you wish to use Quick Load on. Now 
type in line 1 Rem statement followed by 256 
xs. Then type in the rest of listing 5 and Run it 
in Fast mode. Enter 

POKE 16510,0 
to protect the Rem statment and delete listing 
5, lines 10 onwards, finally, Save and Verify it 
at high speed. 

You may have to change the line numbering 
o f the first few lines when you type in listing 5 
so that you do not overwrite part of the 
program. I f you intend to use quick load on a 
program you want to write or type in just load 
Quick Load before you start. 

Unfortunately, you cannot give names to 
programs saved using Quick Load. Verify and 
Load work in a similar way to Load quote-
quote which acts on the first program it comes 
to. I would suggest that you use Quick I .oad in 
the following way: keep a side of a cassette just 
for programs saved using Quick Load. Record a 
copy of Quick load at normal speed. After that 
are the actual programs saved at high speed. 
When you want to load a program from the 
cassette you must first load Quick Load and use 
its Load command to copy the actual program 
into memory. Always use verify straight after 
saving as any change in the program or variable 
wi l l cause error R to occur when you verify 
even i f the recording is loadable. 

Listing 1. 

16514- --CD E7 SS2 21 
18518-- f t © 0F 10 FE 
16522--3E 7F DB Ffr 
16526--IF 30 3D 2B 
16530--7C B5 2© F2 
16534---21 0ft 4-E 
16533--37 CS 11 23 
1654-2--21 9F E6 ©3 
1654.6 --CS 02 5F D3 
16550 -FF 06 22 10 
16554--FE 3E 7F DB 
16553 -FE IF -30 IC 
16562 -06 20 10 FE 
16566 -ID 20 EC 06 
15570 • -6E ft7 10 FD 
16574--18 DB 23 EB 
16578 14- 4-0 37 
16582 -ED 52 EB 30 
16586 -CE C-3 02 
1659® -3E FF 32 27 
16594- FD CB 3S 
16598 -86 CF 0C FD 
16602 -CB ©9 CE IB 
16606 -©4- FD CB 09 
16610 -8E CD E7 02 
16614. -FD CB 09 36 
16618 -IS ID/ SSE 01 
16622 -e-6 0SS 3E 7F 
16626 -DB FE DO FF 
16630 -IF 3© 4-7 17 
16634--17 33 67 IS* 
16638 —PI F1 FD CB 
1664-2 4-tv 20 4-9 
1664-6 -21 0ft 4-0 11 
16650 -0F 4-1 D5 IB 
16654--DD FD CB 09 
16658 -CB FD CB 09 
16662 — 4-E 28 79 
16666 -BE 2€t '38 73. 
1667© -23 EB 2ft 14-
16674. -4-0 37 ED S2 
16678 -EB 30 E8 22 
16682 -14- 4-0 36 76 
16686 -23 36 7F 23 
16690 -36 76 23 22 
16694--IP 4-0 22 IC 
16698 -4.0 C3 07 02 
16702 -18 RE FD CB 
16706 -©9 4-6 26 3B 
16710 -FD CB 4-E 
16714--20 32 C3 ES 
16718 -e>3 FD CB 
16722 -4-E Cft E5 03 
16726 rCF 1ft E5 12 
16730 -7D 4-0 B7 ED 
16734--52 El 3-3 BC 
16738 -CF 1ft IE 00 
1674-2 -06 16 IC DB 
1674-6 -FE 17 33 F3 
16750 -10 F8 7B FE 
16754 — 24- 33 C9 FE 
16758 -5R 3F CB 11 
16762 -30 C2 C9 

LISTING 3 

1006 LET 0=16514 
1610 PRINT.ft;"-"; 
1020 FOR B=ft TO ft+7 
1030 LET C = PEEK B 
1040 PRINT CHR*<2S+INT 

<C/16>>; CHR$<28-KC-
16#INT<C/16>>>;" " 

1050 NEXT B 
1660 LET R=B 
1070 GOTO 1010 

LISTING 2 

10 LET £1=16514 
20 LET ft$="" 
30 IF ft*="" THEN INPUT 

ft$ 
46 POKE ft,16#C0DE ft$+ 

CODE ft*<2>-476 
50 SCROLL 
60 PRINT ft, ft* <TG 2) 
70 LET ft$=fl$<3 T0> 
30 LET ft=H+l 
90 GOTO 30 

LISTING 4 

10 FOR ft = 0 TO 250 
20 POKE 32512+ft, PEEK 

<16514-* 
30 NEXT ft 

LISTING 5 

0 REM <256 XXS> 
10 FOR ft =0 TO 250 
20 POKE 16514+ft,PEEK 

<32512+Fl> 
30 NEXT ft 
40 STOP 
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SPECTRUM 48K : ZX81 16K 
SIX PART ADVENTURE 

BLACK CRYSTAL 
THE QUEST IS ABOUT TO BEGIN 

The ultimate role-piaying adventure for the SPECTRUM/ZX81. 
You can become a warrior, elf or wizard en a quest to find and use 
the rings of creation: to destroy the 8lack Crystal and defeat the 
Lords of Chaos. Held within six programs lies a land of fabulous 
treasures and mythical monsters Journey through the land of 
Beroth. explore the castle of shadows, descend into the 
Shuggoths lair, search for diamonds in the sea of sand but beware 
of sand sharks! Confront the fire demon .n his tempte, battle 
against the Lords of Chaos and w in your way to the Black Crystal. 

By splitting Black Crystal into six programs we can provide more 
variety and detail than any other adventure for the Sinclair 
computers. 

Real time monster battles. Superb graphics. Save game feature. 
All six parts are supplied together on cassette, boxed with 
instruction booklet. 

S P E C T R U M 48K: 180K OF P R O G R A M 
IN S IX P A R T S - O N L Y £7.50 

ZX81 16K: OVER 100K OF P R O G R A M 
IN S E V E N P A R T S - O N L Y £7.50 

W H Y P A Y M O R E FOR LESS OF A N 
A D V E N T U R E 

To: CARNELL SOFTWARE, DEPT 2. 4 S T A U N T O N RD. SLOUGH. SL2 1NT. 
Please send mc: Black Crystal for my, 

C spect rum 48K £7.50 

.J 2X8 16K £7.50 

I onclosea checjuci'postal order (payable to Carnell Software) for £ 

NAME 

ADDRESS 

TRADE ENQUIRIES WELCOME 

Simonsoft 
S p e c i a l i s t s in h i g h q u a l i t y 

s o f t w a r e f o r t h e 
BBC M i c r o c o m p u t e r 

D I S A S S E M B L E R (AJ B) 
Unlock the secrets of the BBC's ROMs and machine-code 

programs. The Simonsoft Disassembler includes a host of 
features which make it the most powerful, yet flexible and easy 
to "use, Disassembler for the BBC Microcomputer. 

Designed as the first of a suite of compatible programs which 
form the essential tools for machine-code experts and beginners 
alike. 
F E A T U R E S : -
Five Modes of Operation: — Ranging from — memory dump 
with ASCII character equivalents — through line-by-line dis 
assembly in BBC standard format — to full automatic 
disassembly with labelling of all jumps, branches, subroutines 
and data. 
User Definable Labels:— Can be attached to any memory 
location be it code or data. Automatic labelling can be redefined 
by the user, 32K machines can hold over 2,400 labels, 16K 
machines hold nearly 500! Operating system entry points and 
vectors are automatically labelled on loading. 
Disassembly Aids:— Two additional aids to disassembly are 
included: 
i). A map of which areas of memory hold code, and which hold 

data. Up to 72 separate areas of code can be defined. The map 
is automatically generated during automatic mode. 
ii). A stack of useful addresses to aid line-by line disassembly. 
Output to Printer and Tape: — Disassembly can be listed to a 
Printer, or dumped on tape in Basic 'Exec format and 
subsequently incorporated in ot^er programs. 
Easy to Operate:— Menu driven program with full instructions 
in a "Help" program and single key commands. 
Without doubt the best Disassembler on the market. 
B B C D I S A S S E M B L E R (Ay B) £6 .96 

(100K S/S Disc Version . . . £9.95) 
Prices fully inclusive cheques/P.O's to: 

S i m o n s o f t 
Front Street , Topcl i f fe, N. Yorks, YQ7 3RJ 

ROSE SOFTWARE 
Announces 

Three Brand-New Cassettes 
for the 16K or 48K Spect rum 

G.C.E. " O " LEVEL MATHS 
REVISION 

E Q U A T I O N S a n d 
I N E Q U A L I T I E S 
6 teach and test programs covering 
linear equat ions, s i m u l t a n e o u s 
equations, quadratic equations and 
inequalities. Help facilities available 
and an explanation of the correct 
answer. 

£4.95 per cassette 
G.C.E. " O " LEVEL MATHS 

REVISION 

E Q U A T I O N S a n d 
I N E Q U A L I T I E S 
6 teach and test programs covering 
linear equat ions, s i m u l t a n e o u s 
equations, quadratic equations and 
inequalities. Help facilities available 
and an explanation of the correct 
answer. Q U A Z E R 

Test your quick thinking as well as 
your quick reactions wi th these four 
programs of quizzes combined wi th a 
fast action machine code maze-
Select tho correct answer 1. 2 or 3 
and zoom your man to the answer in 
the maze before the archer shoots 
you. A l l quest ions have RND 
function built in. 

Q U A Z E R 
Test your quick thinking as well as 
your quick reactions wi th these four 
programs of quizzes combined wi th a 
fast action machine code maze-
Select tho correct answer 1. 2 or 3 
and zoom your man to the answer in 
the maze before the archer shoots 
you. A l l quest ions have RND 
function built in. 

G.C.E. " 0 " LEVEL MATHS 
REVISION 

G E O M E T R Y 
6 programs of mult iple choice 
questions covering properties of 
parallel lines, triangles, various 
polygons and circles. Questions use 
generated numbers. Explanations are 
given. 

Q U A Z E R 
Test your quick thinking as well as 
your quick reactions wi th these four 
programs of quizzes combined wi th a 
fast action machine code maze-
Select tho correct answer 1. 2 or 3 
and zoom your man to the answer in 
the maze before the archer shoots 
you. A l l quest ions have RND 
function built in. 

G.C.E. " 0 " LEVEL MATHS 
REVISION 

G E O M E T R Y 
6 programs of mult iple choice 
questions covering properties of 
parallel lines, triangles, various 
polygons and circles. Questions use 
generated numbers. Explanations are 
given. 

Send sae for catalogue of all our products to: 

R O S E S O F T W A R E , 
148 Widney Lane, Solihull, 
West Midlands B91 3LH. 

78 YOUR COMPUTER, JUNE 1 983 



S E L E C T E D S O F T W A R E 

AUTHORISED ATARI 
SERVICE CENTRE 

COMMODORE 64 
Temple Of Apshai (Part 1) -1D-BC57M £27.45 
Upper Reaches (Part 2) -1D-BC58N £13.80 
Curse Of Ra (Part 3) -1D-BC59P £13.80 
Sword Of Fargoal -1D-BC60Q £20.75 
Crush. Crumble & Chomp -1D-BC61R £20.75 
Jump Man -1D-BC62S £27 45 
DRAGON 
Berserk -1E-BC32K £19 95 
Black Sanctum -1C-BC78K £7.95 
Dragon Trek -1C-BC82D £9.95 
Galax Attax -1E-BC79L £19.95 
Quest -1C-BC41U £7.95 
Wizard War -1C-BC83E £7.95 
Plus 30 other titles for Dragon 
SPECTRUM 
The Hobbit (48K) -1C-BC88V £14.95 
Timegate (48K) -1C-BC89W £6 95 
Space Intruders (16K) -1C-BC90X £4 95 
Meteor Storm (16K) -1C-BC91Y £4.95 
Chess Player (48K) -1C-BC92A £6.95 
Speakeasy (48K) -1C-BC93B £4.95 
VIC20 
Crush. Crumble & Chomp (+16K) 

1C-KK10L £20.75 
Datestones Of Ryn (-16K) -1C-KK13P £13.80 
Invasion Orion ( + 16K) -1C-KK12N £17.25 
Monster Maze -1E-KK11M £27.45 
Plattermania -1 E-KK14Q £27.45 
Princess & Frog -1E-KK16S £29.95 
Rescue At Rigel (*16K) -1C-KK08J £20 75 
Ricochet (*8K) -1C-KK15R £13 80 
Sword Of Fargoal ( • 16K) -1C-KK09K £20.75 
Tank Arcade -1C-KH18U £11.95 
Plus 80 other titles for VIC20 

'Disk versions also available though price 
and memory size may be different. 

ATARI 
Attack At Ep-Cyg-4 -1E-16K-KF54J £34 95 

"Baja Buggies -1C-16K-KB74R £22 95 
Candy Factory -1D-32K-KF53H £21 95 
Claim Jumper -1E-116K KB67X £34.95 
Defender -1E-16K-KF10L £29 95 
Forth -1D-24K-YL29G £62 95 

•Frogger -1C-16K-KB68Y £22.95 
Galaxian -1E-16K-KF11M £29.95 
Gorf -1E-16K-KB44X £34 95 

•Hellfire Warrior -1C-32K-KF02C £27.45 
K-razy Shootout -1E-8K-B063T £34 95 

•Moon Shuttle -1C-16K-KF22Y £27.50 
Pac-Man -1E-8K-BQ71N £29.95 
Paint -1D-48K-KB22Y £29 95 
Picnic Paranoia -1E-16K-KF13P £34.95 

'Preppie -1C-16K-KB07H £21 95 
Qix -1E-16K-KF16S £29.95 
SAM Speech Synth -1D-32K-KB15R £47.19 

•Shamus -1E-16K-KB90X £34 95 
Softporn Adventure -1D-40K-BQ93B £20.64 
Starcross -1D-32K-KB37S £29.95 
Synassembler -1D-48K-KB83E £38.95 

"Zaxxon -1C-16K-KF20W £31.50 
Zork I -1D-32K-BQ94C £29.95 
Zork II -1D-32K-B095D £29.95 
Zork III -1D-32K-KB31J £29.95 

"3D-Supergraphics -1C-40K-BQ29G £31 95 
Plus over 280 other titles for Atari. 

ATARI Send sae now for our new software leaflet 
with details of all programs added since 
Maplin catalogue. 
Order As XH52G Issue 4. 

A superb new home computer / y ^ ^ ^ j t i 
wi th one of the most powerful J t k 
colour video processors 
available. An incredible 32 
sprites simultaneously ' , 
and 16K of RAM j M ^ y y C Z ^ H ^ ^ ^ T S f S ^ 
dedicated to graphics 
alone. Powerful Z80A M S f f i S f c S i B & K 
(3.5MHz) main processor. T h r e e ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ H ^ ^ S ^ H P 
tone generators and noise 
generator all with envelope control like a 
mini-synthesiser. Complete with BASIC and superb handbooks 
for beginners. All this for just £189.95 (AF64U) Credit quotations on request. This offer 

subject to approval which can take up 
to 48 hours (APR = 0%). 

Maplin Electronic Supplies Ltd.. Mail Order: P.O. Box 3, Rayleigh, Essex 
SS6 8LR. Tel. Southend (0702) 552911 (Sales). 
Demonstrations at our shops NOW. 
159-161 King St., Hammersmith. W6. Tel. 01-748 0926. 284. London 
Road. Westcliff-on-Sea. Essex. Tel. (0702) 554000. Lynton Square. Perry 
Barr, Birmingham. Tel. (021) 356 7292. 
All goods delivered in UK mainland carriage paid, but add 50p if total 
order less than £5 except catalogues. Orders including items marked 
delivery next day by Datapost. 
Subject to availability. All prices include VAT unless shown. Prices 
correct at time of going to press. 

Monster Maze 

H A R D W A R E 

M I C R O W R I T E R 

MICROR 

Atari 400 with 16K RAM (AF36P) £199.95 
Atari 400 with 48K RAM (AF37S) £299.00 • 
Atari 800 with 48K RAM (AF02C) £399.00* 
All above with BASIC and handbooks 
Atari Cassette Recorder 
Atari Disk Drive 
48K RAM for Atari 400 
48K Upgrade for 400 
Commodore 64 
VIC20 
16K RAM for VIC20 
Commodore Cassette 
Commodore Disk Drive 
Dragon 32 

(AF28F) £50.00 
(AF06G) £299.95 

(AF44X) £99.95 
(AF45Y) £99.95 

(AF56L) £339.00 • 
(AF47B) £129.95 
(AF53H) £59.95 
(AF48C) £44.95 

(AF50E) £299.99 
(AF57M) £199.50 
(BC30H) £19.95 Dragon Joystick 

Cassette Cable for Dragon (BC31 J) £2.95 
Epson Printer MX80F/T (AF40T) £447.35 
MENTA 
Floppy Disk 
5 C12 Data Cassettes 
Joystick Controller 
Joysticks (Pair) 
Le Stick 
Full details all above in MAPLIN catalogue. 
* Delivery next day by Datapost 

(XG28F) £115.00 
(YX87U) £2.50 
(AF61R) £1.99 

(AC53H) £7.50 
(AC37S) £13.95 
(AC45Y) £24.95 

••Mower 

COwftlllc t \*l»OC< 
GALAXIAN 

9 

Mapsoft full colour catalogue. 
Price £1 incl. post. Maplin 
catalogue contains full details 
of all hardware and lots of 
software On sale now in all 
branches of W. H. Smith, price 
£1.25 or £1.50 incl. post from 
PO Box 3. Rayleigh. Essex. 

The new hand-held word processor 
that eliminates the need for a typist. 
You can learn the Microwrit ing technique 
in iess than an hour and produce 
perfectly typed text the same day 

Microwriler (AF62S) £485 • £72.75 V A T * 
Complete Word Processor Package 
(Microwriter. printer and lead) 
(AF63T) £1.455 • £218.25 V A T * 
Available ONLY by mail order or from 
WESTCLIFF shop. 
* Delivery next day by Datapost 

If your order contains over £120 worth of 
computer hardware apply now for interest 
free credit by telephoning: Mail-order: 
(0702) 552911. London Shop: 01-248 0926. 

\ Birmingham Shop: 021-356 7292 Southend 

Ishop: 0702 554000 or write to P.O. Box 3, 
Rayleigh. Essex SS6 8LR 
You pay 10% down, then 10% per month 

i for a further nine months (to nearest 
f penny). 
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DISASSEMBLER 
Alan Westwood's disassembler turns those tricky 
chunks of hexadecimal machine-code 
into easier mnemonics. 

M A C H I N E CODE is a b i n a r y code w r i t t e n i n 
memory, each code representing a micro-
program writ ten into the processor when it is 
manufactured. T o make it easier for us 
humans to read, a program can be wri t ten to 
convert this into hexadecimal form. This makes 
things easier, but is far from ideal. The next 
step is to substitute mnemonic or assembler 
code for machine code, and this is the purpose 
of a dissassembler — it translates machine code 
into mnemonic code. The next step is to a 
high-level language such as Basic or Forth. 

The Vic-20 uses the 6502A microprocessor, 
a fast version o f the 6502 used in the BBC, 
Pet, and Apple. There are 56 separate mne-
monics, and 13 different addressing modes on 
the 6502 — see figure 1. I f you arc a beginner 
in machine code, and you have been following 
Your Computer's series on 6502 machine code, 
you may find this a handy table to have by 
your side. Each op-code is represented by a 
combination o f mnemonic and addressing 
mode. I used this fact to help write the Vic 
disassembler. 

T h e logic of t h e s y s t e m 
The main idea was to use the machine-code 

byte as a pointer to a two-dimensional array, 
each member of the first dimension point ing 
in turn at the mnemonic code, and each 
corresponding member of the second dimen-
sion pointing at a routine to handle the 
addressing mode; figure 2 should make this 
clearer. 

However, in order to fit this into an 
unexpanded Vic, the decode data had to be 
compacted. So instead o f entering the data 
straight, I used A S C I I character codes. Thus 
each Decode line is represented by two ASCI I 

characters, the first being the mnemonic 
pointer, and the second the mode pointer. 
When the disassembler is run further com-
pacting takes place. The two ASCI I codes of 
the data for each decode line are packed into a 
single member o f a one-dimensional integer 
array. Each member o f an integer array is a 
two-byte variable in a low-byte and high-byte 
format. The mnemonic pointer is manipulated 
into the high byte and the mode pointer into 
the low byte of the corresponding array 
member. Therefore each op-code is repre-
sented by a single array member, and the 
whole array occupies just over 500 bytes. This 
process saves approximately 1.5K o f memory. 

I have written the program in as structured a 

VIC-20 
way as possible in order that it should be easy 
to add new functions to it. Also all addresses, 
codes, and operands are printed in hex in 
order to fit it on the Vic screen. Here, to help 
you enter it, is a description o f the program. 
Firstly all Rem statements should be left out, 
as otherwise you may run out o f memory 
when running the disassembler. 

P r o g r a m d e s c r i p t i on 
Lines 10-90 load the data into the arrays 

D%(i) and m$(i) being the decode array and 
the mnemonic array respectively. In line 16 
the strange control character is a shifted-
reversed-M. It is not directly available from 
the keyboard so first type the line wi th spaces 

Figure 2. System logic for Vic disassembler. 

Decode 
array 

D>;(n) 

O p - c o d e 

<n) 

253 
254 
255 

High byte 
Mnemonic pointer 

11 0 
35 10 
O 0 

44 7 
25 7 
O O 
A 

Low byte 
mode pointer 

Addressing 
routines 

Decode Disassembled 1 

pointer 
Mnemonic mnemonic 1 

array code | 
n MSlnJ 

DATA 
ADC 
A N D 

_ I X S 
T V A 
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where it occurs, then go back over the line and 
type Cntl-Rvs to enter reverse mode then 
shi f t -M in the appropriate places. Before you 
enter the line make sure it is correct as this 
character affects the listing. It is a very neat 
trick to know and it saves a lot of cursor 
control characters. 

Line 18 waits for the shift key to be pressed, 
ignoring all others, including Run/Stop. 

Line 60 packs the data into the decode array. 
A1 is the mnemonic pointer and A2 is the 
addressing mode pointer. Line 100 is the input 
line for a new start address for dissassembly. 
The address must be entered in hex to be 
correctly interpreted. 

Line 120 unpacks the pointers from D%(i), 
D2-mnemonic pointer, D3-address mode 
pointer and Line 150 uses D3 to jump to the 
appropriate address routine. I f D3 = 0 then 
this line is ignored (implied addressing). 

Line 160 prints the dissassembled code, 

Figure 4. 

FF7F 65405 This is the break — software 
interrupt — vector's vector. 
FF82 65407 Interrupt request, used by the 
operations system to update the system clock 
every 0.016 seconds, and to scan the key-
board. 
FF8A 65415 Restores all system variables to 
their default values and also resets the interrupt 
vectors in RAM. 
FF8D 65417 Calling this routine with the carry 
flag set will put all the RAM vectors into a list 
starting at an address in the X and Y registers. 
With the carry clear, it copies a list from an 
address in the X and Y registers to the system 
vectors in RAM. 
FF99 65433 Called with the carry clear, the X 
and Y registers will be loaded into the top of 
memory pointer. With the carry set, it will read 
the values into the X and Y registers. 
FF9C 65436 This is the same as the previous 
routine, except it changes the bottom of 
memory pointers. 
FF9F 65439 This routine scans the keyboard 
and the ASCII value of the key will be put into 
the keyboard buffer. 
FFCC 65484 Sets the input-output channels. 
Keyboard input and Screen is output. 
FFD5 65493 If the accumulator is equal to zero 
Loads RAM from cassette — or any other 
device. If accumulator equals one, it verifies 
RAM. 
FFD8 65496 Saves RAM from an indirect zero-
page address contained in the accumulator up 
to the address in the X and Y registers on to 
cassette or disc. Note for this routine and the 
previous routine to work correctly further 
routines need to be called. 
FFDB 65499 Set the system clock. The 
accumulator holds the highest byte, X the next 
byte, Y the lowest byte. 
FFE1 65505 Scans the Stop key. If the Stop 
key is pressed then the zero flag will be set. 
FFE4 65512 Gets an ASCII character from the 
keyboard butter and puts it into the 
accumulator. If the buffer is empty then the 
accumulator is equal to zero. 
FFEA 65514 Updates the system clock. 
FFF0 65520 Sets/Reads the cursor position. If 
the carry is set, the column position of the 
cursor is returned in the X register and the line 
number in the Y register. If the carry is clear 
then the cursor is moved to the position 
indicated by the X and Y registers. 

ADS-address, OP$-thc actual code, M N $ -
mnemonic string, TVS-operand string. Lines 
170-190 Get the next command from the user. 
This is where you could put commands to 
control printer output or a dump to disc, or 
cassette. Line 2000 is the hex to decimal 
routine; the decimal to hex routine is at line 
1000. 

Enter ing d a t a s t a t e m e n t s 
The decode data statements are at lines 

9000-9150. As indicated in the listing the data 
statements are best entered in lower case 
mode, as several of the graphic characters are 
very similar, and would be unreadable from 
the magazine. Note: the pound is a genuine 
pound character and not a hash character. 

Line 9190 is a checksum: i f this does not 
tally with the total o f the data the program wi l l 
print Data Error and stop. Lines 9210-9260 
arc mnemonic data; the first mnemonic is Dat 

and represents op-codes not implemented on 
the 6502. 

Now run the program. It wi l l first print a 
menu of commands, and then wait for the shift 
key to be pressed. A short pause wi l l follow 
and all being well the input prompt 

START-ADDRESS ? 
wi l l come up on the screen. Now enter 73, and 
as each dissassembled line comes up, press any 
key to get the next line. Eventually the screen 
wi l l look like figure 3, i f it does not then you 
have made a typing error. The program 
description should help you find the bus. 
What you should now have dissassembled is 
the routine used by the Basic interpreter to get 
the next Basic character. I f you have not 
already saved the program now is the time. 

Now you have the program up and running, 
you w i l l want somewhere to start 
dissassembly. Figure 4 is a list of addresses of 

(continued on page 83) 

Figure 1. 
Mnemoni c i 

Figure 3. 

00 DAT 14 CLC 28 J MP 42 RTI 
01 ADC 15 CLD 29 JSR 43 RTS 
02 AND 16 CLI 30 LDA 44 SBC 
03 ASL 17 CLU 31 LDX 45 SEC 
04 BCC 18 CMP 32 LDY 46 SED 
05 8CS 19 CPX 33 LSR 47 SEI 
06 BE Q 20 CPS' 34 NOP 48 STA 
07 BIT 21 DEC 35 ORA 49 STX 
08 BMI 22 DEX. 36 PHA 50 STV 
09 8NE 23 DEV • 37 PHP 51 TAX 
10 BPL 24 EOR 38 PLA 52 TAV 
11 BRK 25 INC 39 PLP 53 TSX 
12 BUC 26 I NX 40 ROL 54 TXA 
13 BUS 27 INV 41 ROR 55 TXS 

36 TYA 73 E67ft INC7rt 
? 5 D002 BNE79 
77 E67B INC7B 
79 AD5007 LDA0750 
7C C93A CMP33A 
7E BO0H BCS8A 
80 C920 CMP320 
82 FOEF 8EQ73 
84 38 SEC 
85 E930 SBC330 
87 38 SEC 
88 E9D0 SBC3DC 
8A 60 RTS 

Addressin* rnod< 
0 implied 
1 accumulator 
2 i mmedl a te 
3 zero paee 
4 zero p&tftix 
5 zero pa««t»* 
6 absolute 

7 absolute.x 
8 absolute.-* 
9 re la t i ve 

10 < i nd l rec t» x> 
11 Ond i recO.v 
12 Cindirect absolute? 

Branch instructions are printed with their 
absolute destinations and not their relative 
offsets. Also the @ character represents 
immediate addressing. The address in line 4 
(0750) will differ depending on the amount of 
memory expansion. 

Disassembler listing. 
5 REM UIC-DISSASSEMBLER C.1933 A.WESTWOOD 

10 DIMDJi<255>,M*<56:>iP0KE36879, 110 
REM THE " 0 " CONTROL CHARACTER IN THE NEXT LINE IS A REVERSED SHIFTED M 

15 REM FIRST TYPE A SPACE WHERE THE " S J " OCCURS THEN GO OUER AFTER THE LINE HAS-
BEEN ENTERED 
16 PRINT"niiCONTROL KEYS AREt-OOF 1-START ADDRESSBOF3-DECIMAL TO HEXOOF5-HEX 
TO DECIMAL" 
17 PRINT:PRINT"PRESS SHIFT KEY" 

WAIT653, 1 
20 PRINT'TJLOADING DATAOPLEASE WAIT" 
30 FORI-0TO255 
40 IFA1*«""THENREADA1* 
50 A1«ASC<A1*>« A2-ASC<MID»<Al<t.2>>-4S« A3»A3+A2+<Al+< <A1 >191 >>96>-48> 
60 DM<I>=<Al+<<Al>191>#96>-43>*256+A2 
70 A1*-MID*<A1*.3> 
80 NEXTI 
85 READCSiIFCSC>A3THENPRINT"DATA ERROR":END 
90 FORI-0TO56: READM*<I>« NEXTI:PRINT'T]" 
100 INPUT"raU|START ADDRESS®!!"; AD*»H*«AD*»GOSUB2000XAD-D 
110 B-PEEK<AD> 
120 B1-D* < B >:62-< B1AND<127*256 > > x256«B3-B1AND255 
130 MN*-M*<B2>«D-AD«GOSUB1000»AD*=H* 
140 TV*-"":D-BiGOSUB1000» OP*-H*»AD-AD+1 
150 ONB3GOSUB200,300,230.350,400,450,500,550,600,650- 700,750 
160 PRINTAD*TAB<5>OP*TAB< 12>MN*TS'* 
170 GETG*:IFG*-""THEN170 
175 IFG*-CHR*<133>THEN100 
180 IFG*-CHR*< 134>THENINPUT"f3D INPUT DECBIi" > D« QOSUB1000: PRINTTAB< 10>H*: GOTO 170 
185 IFG*-CHR*<135>THENINPUT"On INPUT HEXSli"»H*iGOSUB2000:PRINTTAB<10>D« GOTOl7© 
190 GOTOl10 
200 TY*-"A"«RETURN 
230 GOSUB240:TY*-TE*«RETURN 
240 D»PEEK<AD> 
250 GOSUB1000iTE*-H*:OP*-OP**H*:AD-AD+1:RETURN 
300 GOSUB240I TV*-"U3U" +TE* t RETURN 
350 GOSUB240:TY*=TE*+",X":RETURN 
400 GOSUB240:TY*=TE*+",V":RETURN 
450 GOSUB240:TY*-TE*:GOSUB240ITV*-TE*+TV*:RETURN 
500 GOSUB450:TY*=TV*+",X":RETURN 
550 GOSUB450:TY*-TV*+",V":RETURN 
680 AF=PEEK<AD>:GOSUB240:AF-<AD-1-<AF<128>*<AF + 1>-<AF>127>*<AF-255> > « D-AF« 
GOSUB1000 
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SPECTRUM AND ZX81 HARDWARE 
ZX KLIK -
KEYBOARD 
If, like many ZX81 
users., you are 
fed up with 

' the dead feel 
of the touch sensitive 
keypad then consider the well 
tried 'Klik- Keyboard'. This is a 
simply fitted genuine push button keyboard which has been 
designed as an exact replacement for, and is no larger than, 
the existing keypad. • Fits on to the ZX81. • Full 40 keys 
plus one spare for any purpose. • No soldering - just plug in. 
• No trailing wires. • Clear permanent two colour legends. 
• Positive feel and sound as data is entered. • Speeds up 
programming enormously and reduces errors. • Fitting 
service offered £2 00 extra a x u t t i r o o v i c?A 
(remember to send your ZX81). ( J I M J J X ' O U 

THE SOUND EXPANDER 
A superb economical addition to your ZX Spectrum. Clear, 
dynamic sound effects will really enhance your enjoyment of 
the new exciting programs available for the Spectrum. Our 
new sound amplifier comes complete with leads, volume 
control and built-in loudspeaker. Simply plug into the mic 
input, it fits neatly on to the back of A m v o r 7 

the Spectrum. UIMJjI Xl'OU 
GIANT PANDA 
Giant Panda the two together. Buy the Panda and the 
Expansion Module at the same time for a gigantic 32K bytes 

Complete at a special price of ONLY £34-00 

PROFESSIONAL CASED 
KEYBOARD TYPE FD42 

STOP PRESS 
16K Spectrum owners - upgrade to 48K with a Spectrum 
Upgrade Pack complete with full r\f^rr V £ O C A A 
instructions. No soldering. U I N J J X & O D * U U 

COMING SOON! 
Our range of products is constantly under development and 
review. We have selected products from leading 
manufacturers in the UK and believe these represent the best 
value and quality combination on the market today. 

PRODUCTS ARE STOCKED AND USUALLY 
DESPATCHED WITHIN 10 DAYS. 

, I wish to order the following: 

Quantity Item Amount 

Panda (a £19 95 inc. 

Expansion Module £14-50 inc. 

Giant Panda (o £34 00 inc. 

FD 42 Keyboard ZX/Spectrum' (ft £29-00 inc. 
FDS Keyboard ZX/Spectrum* (a £39-95 inc. 
ZX Klik-Keyboard C« £24-50 inc. 

Sound Expander (« £7-50 inc. 

Spectrum Upgrade Pack (a £35-00 inc. 

TOTAL 

TYPE FDS FOR ZX81 OR SPECTRUM 
Our new advanced keyboard has the same, fine specifications 
as the FD42 system, but with a new re-designed case, 
space bar and double-sized shift and enter keys. A must 
for the discerning ZX81 or S ^ U T T T T eon OE? 

Spectrum user. ONLY &39*95 

All prices include VAT and post and packaging. All stems include a 
full year guarantee. Cheques/Postal Orders etc. should be made 
payable to: AFDEC Electronics Ltd 
Name. 
Address. 

Overseas customers add £4 post and packing YC6 

AFDEC 
ELECTRONICS LTD 

318 Kempshott Lane Basingstoke Hants RG22 5LT 
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PANDA 
The famous Panda Expandable 
Ram Pack. Massive 16K add-on 
memory which can easily be 
expanded to 32K with an 
optional plug-in module. 
Supplied in rugged no-wobble 
design, rugged, injection 
moulded case, contoured to fit 
the ZX81 snuggly. Compatible 
with other add-ons (printer etc). 
LED on/off indicator. No additional 
power needed just plug in an go. 

British designed and made from top 
quality components^-- j j v f l o o c 

throughout guaranteed 12months. U l i J u I £ 1 3 " & D 

EXPANSION 
The 16K 'Panda' is easily expanded 
from 16K to 32K by adding this 
expansion module as and when 
you need it. 

ONLY £14-50 

FOR ZX81 OR SPECTRUM 
This famous, best selling product immediately converts your ZX 
Computer into a sturdy, attractive and professional unit, with full 
size typewriter keyboard. A tough plastic case encloses the 
keyboard, PCB and power supply. It has 42 keys including all the 
ZX81/Spectrum graphic characters printed on them. The full 
travel key switches have gold plated contacts and guaranteed 
life of lO^operations. It's so easy to install! You simply unscrew 
the ZX PCB from its case, screw it to the FD case, and plug 
in the keyboard. No soldering or f X M T v £ O Q O A 
technical knowledge required. U l M L l 



(continued from page 81) 
routines, and a brief description o f their 
functions, found in a section of the R O M 
called the kcrnal. When you dissassemble 
these addresses you wi l l f ind it to be a jump 
table. The reason for not jumping directly to 
the routines is that i f the Vic operating system 
is updated, then although the operating system 
routines may move in memory, the jump table 
wi l l not. Therefore, i f your machine-code 
programs use the kernal they wi l l require the 
minimum o f alteration, saving time and effort. 
Th is is a common practice in micros and is 
called indirection. Having said that, here are a 
few routines you can use profitably from Basic 
— most of the routines are best called from 
machine code as they require various Hags to 
be set. The SYS basic command allows the 
accumulator, X , and Y registers to be passed 
as paramaters to the machine code routine, by 
Poking the values into the following addresses: 
accumulator-780, X-781, Y-782. 

A usefu l fac i l i ty 
The ZX-81 has a Print At instruction and it 

would be useful i f the Vic had this facility so 
instead o f using masses o f cursor controls, try 
the following: Poke 781,line number:Poke 
782„column number:SYS65520 and Print an 
asterisk. Voila! Print At on the Vic. Or try 
SYS 59765; this wi l l scroll the screen up one 
line. Or again Poke 781,line number:Poke 
782,21:SYS 60047 wi l l blank that complete 
line — Poking 782 wi th other numbers w i l l 
blank that number of characters. Now you 
have the tools you can start digging. 

(listing continued from page 81) 

610 TV*=Hi:RETURN 
650 GOSUB240:TV*«"<"•TE* +",X>":RETURN 
?O0 G0SUB24G: TY«=" < ••-•TE*+" > > V" : RETURN 
750 GOSUB450:TV*«"<"+1YS+">":RETURN 
1000 
1010 IFDTHENA=INT<D.'16>:HS=MIDl:<"01234567S9ABCDEF", 1+D-A*16, 1 >+H*: D=A: GOTO 1010 
1020 I FLEN< H* >=3C"RLEN< H* > - 1 THENH*= " O " : RETURN 
1030 IFH*»""THENH*="00" 
1040 RETURN 
200O D-0IIFH»>""THENF0RI = 1T0LEN<H»>:A=ASC<MID*<H*,1,1>>-48:D=D*16+A+<A>9>*7» 
NEXT :RETURN 
2010 RETURN 
8000 REM AS SOME OF GRAPHIC CHARACTERS ARE UERV SIMILAR THE DATA STATEMENTS 
SHOULD BE ENTERED IN LOWER CASE MODE 
8810 REM IN LINES 9040 AND 9060 THE 25TH CHARACTER IS A LOWER CASE L <1>• 
THE"-" IS A SHIFTED * 

8900 rem DECODE DATA 
9000 d a ta"s 0s:008000s33300u0s2310000*63600" 
9010 d a ta " : 9ff»000800*43400>OsS008008s73708" 
9020 data"m62:00007323x300w022#l007626x600" 
9030 data"892 i80000024x400 3 02S00008027x700" 
904© "d a ta " 20 h:' 000000 h3<i30010 h2«i 10016 h6«*600" 
9050 d a ta " < 9 h s 000000 h4<i400a"0 hS008000 h7^788 " 
9060 data" C01-: 00000813*306v012* 1001 < 16y600" 
9070 data"-91 « 00000014y4O0«-81808000017v700" 
9080 d a ta " 00-»0000B3-3A380<?000F000B6-6A600 " 
9090 d a ta"49-? 0800B4-4A500H8-SG00008-70800" 
9100 D»taV2n:O200P3R»3o300DGO2C080P6 n6o600" 
9110 data"59n; 0000p4ri4o500a0r.8E000p7n7o80O" 
9120 data"d2b:0000d3b3e300k0b2f000d6b6o680" 
9130 data"99bf 000008b4«4©0?0bS060000b7e780" 
9140 data" c2£: 0000c3£3i 300.'8£2r888c6£6 a 680" 
9150 data"69£;000800£4i 400t0£3000080£7 i 700" 
9188 rem CHECKSUM 
9198 da ta4861 
9208 rem MNEMONICS 
9210 datadat> adc.- and .- asl > bcc? bcs> bi t> bmi > bne> bpl 
9220 databrk? bvc» bvs.- cl c? eld ? cl i » cl cmpj C P X ? C P V 

9230 da tadec? dex.. dev.. eor? inc.- i nx» i nv > Jmr> Jsr> Ida 
9240 dataldx>l<Jyf Isr, nop.- ora . p-ha. php> pla? P1P> rol 
9250 dataror, rti>rts>ebc»sec.- sed ? seista.- stx.- stv 
9260 data tax.- tav> tsx, txa> txs- tva 

TUBE TRAIN TERROR 
(ZX Spectrum - 48K) 
by Douglas Elliott Total anarchy rules in London. 

Can you deliver the bullion using 
the only means of transport 
available, the London Underground 
system. Many perils await you! 
This program uses the full 48K and 
features excellent graphics and 
sounds. Can be played with either 
keyboard or Competition-Pro Joystick. 
O N L Y £ 5 . 9 5 r e f : S . 2 0 2 

U P G R A D E Y O U R S P E C T R U M T O T H E F U L L 4 8 K 
ISSUE I upgrade + Tube Train Terror ONLY £45.95 ref: S.301 
ISSUE II upgrade + Tube Train Terror ONLY £35.95 ref: S.302 
NOTE: Issue I computers have a rear edge connector in which the grey solder 
lines are the same widths as the gaps in between them. On the Issue II the 
solder lines ar« twice as wide as the gaps). 

Spectrum 
Joystick 
"Competition-
Pro™" 

r e f : S . 1 0 3 
2 fire buttons. 

Complete with self contained 
boxed interface which simply 
plugs into the Spectrum edge 
connector. Superb quality. 
Built to last. 

O N L Y £ 2 5 . 0 0 
8 direct ions + 

V I C - 2 0 
J ^ B J T W 16K memory 

expansion 
^ O N L Y £ 4 7 . 9 5 

Superbly reliable memory 
for your V IC-20. Simply 
push on to your 
expansion connector. 
External switch al lows 3K, 
8K or 16K for 
compatibi l i ty with all your 
software, ref: V.101 

SPECTRUM SOFTWARE 
POT-POURRI (Ref: S.203) ONLY £4.95' 
(formerly sold by Keyword Software) 
Track 'n Attack - Chase and shoot down the 
helicopters. Superb graphics. 
Blackjack - The popular game of 21's. 
Superscript - Enables you to produce large high 
definition characters to give your programs the 
'professional' touch. 
Char-Wallah - Over 50 pre-defined characters for 
use in your own programs. 
SPECTRUM GAMES (ref: S.2Q1) ONLY £4.95 
Our popular games pack featuring 
AIRPORT. CRABS and ALIEN. 
(Reviewed in Sinclair User December ' 982) 

Send £7.00 for our new comprehensive Summer 
Catalogue (refundable against first purchase). Please 
include a large stamped addressed envelope. 
ACCESS and BARCLAYCARD (VISA) ORDERS 
For your convenience we now of fer a 24-HOUR 
ANSAFONJ_service (Tel._Worthing 65691) ^ g 

ORDER FORM: To JRS SOFTWARE LTD, (Dept. ), 
19 Wayside Avenue. Worthing. West Sussex BN13 3JU 
Please supply the following:-

Quantity Reference No. | Pric e 

(VAT and p&p are incl.) Total £ 

I enclose my cheque/P.O./Money Order tor £ 
or charge my Access/Barclaycard Account No: 

i i 
i 

r r / 
/ 

/ _ 
> v 

JH 
» m 

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0*03) «5691 Signature. 
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DON'T MISS THIS INCREDIBLE OFFER ! 

50 GAMES £9 95/ • n ' t r W r W 

CASSETTE 50 FOR YOUR MICRO 

4 Sirre 50 

GALACTIC ATTACK 
SPACF MISSION 
LUNAR LANOER 
PLASMA BOLT 
STARTREK 
RAOAR LANDING 
ATTACKER 
GALACTIC DOGFIGHT 
ZION ATTACK 
IVASIVE ACTION 
OXO 
BOGGLES 
PONTOON 
SKI JUMP 
HANGMAN 
01 D BONES 
THIN ICE 

MA7E EATER 
ORBITTER 
MOTORWAY 
FORCE FIFLO 
NIM 
TUNNEI ESCAPF 
8ARREI. JUMP 
CANNONBALL BATTLE 
OVERTAKE 
SITTING TARGET 
SMASH THE WINOOWS 
SPACF SHIP 
JET FLIGHT 
PHASER 
INTRUOER 
INFERNO 
GHOSTS 

SUBMARINES 
ROCKFTIAUNCH 
PLANETS 
BLACK HOLE 
DYNAMITE 
DO YOUR SUMS 
DERBY DASH 
SPACE SFARCH 
UNIVFRSF 
RATS 
TANKER 
PARACHUTE 
JETMOBILE 
HIGH RISE 
THE FORCE 
EXCHANGE 

NOW AVAILABLE FOR 
S i n c l a i r " 

SPECTRUM 

ZXB1 
LYNX 

DRAGON 
ATARI 

Q ^ c i p p k z 
(ON DISC R 
CASSETTE> 

V l f r r i i ) 

ACORN 
ATOM 

ORIC-1 
SHARP 

NEW BRAIN 

O O 0 A I B 

0 m 

r - -

DIRECT MttL ORDER FORM" 

MINIMUM SIZE COMPUTER REQUIRED ONL Y 

Self Adhesive 
Cassette Labels 

J c O N R O L L S O R S H E E T S 

^ t I D E A L F O R U S E I N T Y P E W R I T E R S 

^ A B O O N T O S O F T W A R E P R O D U C E R S 

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

SUPPt Y CASSETTE SO FOR computer] 

S O F T W A R E I enclose chequc / PO. 

CASCADES HOUSE Name 

BARGAN'S LANE Address 
LLANDOGO 
GWENT 
S.WALES NP54PA 

C A S S E T T E L A B E L S O N SHEETS 
(15 Labels per sheet ! 

C A S S E T T E L A B E L S O N ROLLS 
(Comple te w i t h t ractor feed per fora t ions 
t o a l l ow use in mos t compu te r pr inters) 

100 Labels £3.50 
200 Labels €6.00 
300 Labels £8.25 
400 Labels £10.00 
500 Labels £12.00 

Square o r round ended cent re ho le 

M i n i m u m order 500 labels 

500 Labels £11.00 
1000 Labels £20.00 
2000 Labels £35.00 

All Prices include VAT and postage/packing 
Excellent discounts for large quantities 

Please send stamp for printing price lists and sample labels 
NEW FOR 1983 - Sampler pack of different types of computer label - £20 

[ M r ® I Unit A4 

L S U U U U S m e e d - D e a n C e n t r e 
Eurol ink Ind . Es ta te 

S i t t i n g b o u r n e 
K e n t M E 1 0 3 R N 

Sittingbourne (0795) 28425 (24 Hrs.) 

I I H I I H H H ' -

• • • • • • • • • • • • • • I 

. • • • • • • • • • • • • • • 

( • • • • • • • • • • • • • • • • • a 

: -•""""•-; '••.•• : ' " • : : •• • - • " " • . 
V l k . . t < v ) O r IV A"" 

ZX8I • ZX SPECTRUM « 
D R A G O N 3 2 - V 1 C 2 0 - B B C 

T h e v e r y b e s t m a i l o r d e r i t e m s a v a i l a b l e 

" o v e r t h e c o u n t e r " 

G a m e s , K e y b o a r d s , S e r i o u s P r o g r a m s , R a m s , 

B o o k s , P e r i p h e r a l s a n d m u c h , m u c h m o r e ! 

FAST M A I L ORDER SERVICE PHONE 0 1 - 7 6 9 2 8 8 7 
W I T H A C C E S S / V I S A ( 2 4 h r A n s a f o n e ) 

or s e n d la rge S . A . E . fo r ca ta l ogue (s ta te w h i c h c o m p u t e r ) 

Open 10.30 — 5.30 Tues. to Sat. (closed Mondays) 
3 1 0 S T R E A T H A M H I G H R O A D , L O N D O N S W 1 6 
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"It's about time 
you started work 

my lad!" 
»o' r r >-o' o r ar* wT c3' w * 

>1 IT r^1 -it 1 

• - nil *<n rw rre 

f t All the money I've 
spent on you, young 
Vic. And all you do is 
sit around all day 
playing games, ff 
f t Well its about 
time you started 
earning your keep like 
a big computer, ff 
t tWith the help of 
PractiCalc you could 
give me a hand with 
the household budgets, 

business accounts, and 
even the work I bring 
home from the office.ff 
W You could also help 
me work out cash-flow 
problems, choose the 
best life assurance 
policy, and decide 
whether it's best to 
pay for my double-
glazing now with a 
loan, or to wait for 
a few more months.ff 

Win fact PractiCalc 
would allow you to do 
in seconds, the kind of 
repetitive calcu-
lations that would 
take hours with a 
pencil and paper or 
pocket calculator, ff 
t t And do it for j ust 
£ 2 4 . 9 5 . 7 7 

t t It really is about 
time you took your 
computing seriously.ff 

PRACHCALGTHE SPREADSHEET FOR 16K VIC 20. 
Also available for Commodore 64. (And soon from all good software dealers.) 

n JUST YOU FILL 
THIS IN AND 
SEND IT OFF 
RIGHT NOW! ff 

OR SEND FOR FULL PROGRAM DETAILS 
From MMS Ltd.,Goddard RoadAVhitehouse 
Industrial Estate, Ipswich,Suffolk, IP1 5NP. 

Tel. No. 0473 462721. Co. Reg. No. 1694320. 

Send this coupon to: Marketing Micro Software Ltd., FREEPOST, Ipswich IP15BR. 

OR Please charge to m y Access/Barciaycard QTY PROGRAM 
PractiCalc for 16K Vic 20 

Cassette 
Disc 

PRICE 
(UK) 

£24.95 
£29.£>5 

TOTAL 

T O T A L (Please add 50p P ^ P I 

N o 
Signature 
PLEASE USE BLOCK CAPITALS 

Name 

FREEPOST - N o stamp needed in UK. 
1 enclose a cheque/postal o rder payable to: 
Marke t ing M ic ro Software Ltd. 
£ 

Address. 
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combat 

Strap on your parachute, 
fasten your harness, and 
check the controls — 
John Nash takes you up 
in his fully aerobatic 
simulator that also 
features aerial - M 

IF YOU want to become a flying ace just type 
CLEAR 1000,32256 

and Load the decimal machine codes, using 
data statements to Poke them to the correct 
addresses. Save this as a machine-code tape 
file. The routines' functions are to paint in the 
ground, to vibrate the screen display when you 
are hit, and to print an instant explosion when 
you hit the enemy aircraft. 

Next, Load the Basic. The program uses 
30K when running. 

Once you have the Basic entered, Save it on 
tape, and Run the program, which wi l l set the 
limits of the Basic system, as well as putting 
the processor into dual clock mode. You wi l l 
need to tvpe 

P O K E & H F F D 6 , 0 
before using the cassette interface, to revert to 
normal mode. 

Unless you are an experienced aerobatic 
pilot, I suggest that you start without the 
additional complication of enemy aircraft. To 
remove these, alter lines 435, 505 and 2095 of 
the Basic by editing a Rem into the very 
beginning of each line. This deactivates them. 

On the left-hand joystick up and down 
control your engine speed, in the range 
600-2,500 rpm. Engine speeds below 1,700 
slow you down, while above that, they speed 
you up. Left and right control the rudder. The 
button gives you an updated instrument 
reading. 

On the right-hand joystick left and right 
control your ailerons, giving roll, and o f 
course, consequent turn. Do not forget that 
the horizon appears to go the opposite way to 
the direction of bank. Up and down control 
your elevators, and give climb and descent, 
with loss or gain in airspeed as appropriate. 
The button gives a map except when there are 
enemy aircraft about, in which case it fires the 
guns. I shall give you more details about the 
map later. 

Now for the functions of individual keys. M 
wi l l give a map at any time, showing the 
aircraft as a small square, and the runway as a 
box. The two lines south o f the runway arc the 
landing entry zone. Also included is a fuel 
guage, one of your most vital instruments, as 
when you run out of fuel, the engine speed 
drops to 600 and the aircraft flies like a brick. 

F is a useful key which puts you back to 
straight and level at 3,000 feet at a moderate 
speed. This is a useful panic button i f you get 
really disorientated, but unfortunately is not 
present on the real thing. 

G lowers the undercarriage at speeds below 
120 knots. It also raises the undercarriage after 
take-off. 

F lowers the flaps during landing, at speeds 
below 140 knots. This lowers your stalling 
speed to 60 knots, but does not affect the stall 
warning buzzer. 

O performs an overshoot on landing, taking 
you out of the landing routine, and putting 
you back in free flight. R and C are used as a 
pair, to initiate and cancel an offset roll 
respectively. S is used to start the engine 
before take-off. 

Four instruments are shown at the base of 
the screen: ASI — airspeed, R P M — engine 
speed — A L T — altimeter — and H D G — 
heading. These are updated by pressing the 
left joystick button. 

I f your ASI drops below 7 on the gauge — 
70 knots — you wi l l spin. You must then 
immediately put the right stick fully forward, 
and you wi l l recover in a dive. I f you are below 
2,000 feet you wi l l not recover in time. 

You hear a stall warning horn at less than 80 
knots. You must watch the upper l imit , V N E 
— velocity never exceed — as, i f you exceed 
this, the wings fall off. This also has a warning 
whistle at 7 knots below VNE. V N E is usually 
240 knots. 

R P M is self-explanatory, controlled by the 
7 POKEf«HFFD7 ,0 
8 CLEARIOOO,32230 
9 PCLEAR8 
10 HA-96iYf-OiYO»OsXO-OsE8»OjAM-30»VN-240:MR-2500lLV«RNDC3> 
11 HT-3000;SP-I20lHD»OsRP-2000sFU-40i "INITIALISE AIRPLANE 
IS G0SU89000 
20 DIMGRUOO) sDIMXA<100):OIHYA<100> tDIMA*<23> 
23 PMODE3:PCLS 
2* FORM-1 TO 4IPC0PYM TO <M*4) I NEXTfi 
23 LINE<0,144)-<236.148*,PSET,8=«LINECO,148)-<4,192).P8ET,DFsLINEC251.14Q)-<236, 
192) .PSET.BF 
26 GOSUBlOOOOl (JOWJB2000: REM DRAM STRINGS 
27 rORN-1 TO 41PCOPYN TO <N»4)iNEXTN 
30 FORN-1 TO 12«GR<N)-96/C8*N)s NEXTN 
40 FORN-13 TO 24sGR<N>-<96-8*CN-I2))/96:NEXTN 
SO FORN-2S TO 37-.GRCN) —8»CN-24)/96sNEXTN 
60 FORN-38 TO 48s OR <N) —96/<96-8* <N-37) ) s NGXTN 
70 FORN-SO T098iGR<N)-GR<N-49) iNEXTN 
80 GR <1)-SOOOsGR <49)-SOOOi6R <98)-5000 
90 ER-liUD—1iREN ERECT &U/DOWN FLAGS 
100 FORN-1 TO 491XA <N>"SIN(ATM <GR <N)>)iNEXTN 
101 HORN-SO TO 98sXA<N> — XA <N-49) s NEXTN 
102 FORN-1 TO 49|YA<N)-COS<ATN<GR<N)))sNEXTN 
103 FORN—50T090s YA <N)—YA<N-49):NEXTN 
104 XA<49>— 1 s XA<78)-11 YA <49)-Os YA <90)-0 
105 AX-120IAY-96 
400 N-24 
410 CLS 
420 PRINT" TAKF-O*-*- <T) " i PRINT" START AT 3000 FT <3) - s PRINT-OR LAND<L>?" 
424 PRINT -«©re"|CHR»<128>?"Information" 
423 PRINT"DUR1NO PLIGMT,'F' PUTS YOU","PACK TO STRAIGHT ANO LEVEL","'L' STARTS L 
ANDING, CUT ONLY","IF YOU ARE JUST SOUTH OF FJCLD","AT 1000FT"sPRINT"'G' OPERATE 
S GEAR-sPRINT--F- OPERATES FLAPS", "0 ' TO OVERSHOOT-,""ft" TO INITIATE OTPCUT ROL 
L" 
426 PRINT"-C- TO CANCEL OrrSET ROLL"I PRINT"<S) TO START EN61NE" 
430 Q»-INKCY»iXFQ»«-" THEN430 
435 CLSlPRINT"THIS IS THE ATTACK VERSION","IN WHICH THE RH BUTTON SHOOTS","AT TM 
E ENEMY AIRCRAFT. THE BUTTON GIVES YOU A MAP", "WHEN NO A/C PRESENT.",-YOU C 
AN GET A NAP BY PRESSING","<M) ANY TIME." 
436 FORD-1 TO 2000«NEXTD 
440 IF04--T" THEN 3100 
443 IF0*--L" THEN HT-lOOOsSP-lOOsAX-128tAY-113«60T07020 
490 PMODC3X SCREEN1,1s PCLS 
300 REM LOOP 
SOI 1TN-98 THEN N-l 
305 G0SU86600 
SIO IFJOYSTK <0X22 THEN M-N« 1 s IFJOYGTK CO) < 12 THEN N-N«-2 
520 IF JOYSTK<0)>42 THEN N»N-11IFJOYSTKCO>>32 THEN N-N-2 
330 1FN>97 THEN N-l 
340 IFN<1 THFN N-97 
5SO IF N>48 THEN ER—1 CLSE ER-1 
640 Xl-O:X2-2S6 
641 REM ADJUST Y FOR PITCH 
642 IF YFOO THEN CIRCLE < 108, 102) ,5 
800 REN PITCH 
810 V-D/<AB3<GR<N)>*1) 
820 IF JOYSTK CI) <22 THEN HA-HA-V/21 IFJOY8TK< 1 ) < 12 THEN HA»HA-VsIF J0YSTKUX2 TH 
GN HA-HA—V 
825 IF JOYSTK CI)>42 THEN HA-HA*V/2«IFJOYSTKCI)>52 THEN HA-KA*ViIFJOYSTKO)>61 TM 

EN MA-HA*V 
826 JO-JOYSTK <1) 
850 ' IF HA-C-192 TAFN HA-192i UD—UDi YF—YF 
840 IF KA>304 THEN HA-Os UD—UD J YF—YF 
843 IF UD-1 AND N<«49 THEN N«N-»49tUD—I.• GOTOSOO 
846 IF UD-1 AND N>49 THEN N-N-49sUD- llGOTOSOO 
047 0*-INKEY* 
848 IF Qt-"R" AND HA>0 AND MA<192 THEN YO-ER*CHA-96):YF-ERsREM OFFSET ROLL 
84*? IF 0»-"C" THEN YO-Ol YF-Oi XO-O 
QSO IF Q»--F" THEN N-24:HA-96iER-lsYF-OlYO-OlXO-OiSP-120:HD«OsRP-2000:GOTOSOO 
831 IFOR <N>-O THEN X0-0lG0T0863 
052 RF-YO»YA<N) 
860 XO-YO»XA<N) 
061 X 1—XO*128—I28/ABS <GR <N) ) s IFXKO TltN Xl-0 
862 X2»XO*128M20/AD8 <GR <N) ) : IFX2<0 THEN X2-0 
063 Y1-HA»96* <GR<N))!IF YF—ER THEN Yl-YI•RF»ER»2 
864 Y2-HA-96* <GR <N))iIF YF—ER THEN Y2-Y2»RF»ER»2:REM ROLL OFFSET 
863 IFXI>236THENXl-256 
866 IFX2>2S6THENX2-236 
B67 IFY1>I92THENY1•192 
060 1FY2 >192THENY2—192 
070 !fy2<o y2-o Uistin9 continued on page 89) 
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left stick, and has a range of 6-25 multiplied 
by 100. Higher speeds use more fuel, but 
climb better, and increase your airspeed. 

A L T shows your height in units of 10 feet 
for take-off and landing, and units of 100 feet 
for normal flight. 

H D G is the bearing on which you are 
flying, in units of 10 degrees. 
The map wi l l show your movements, 

so Hying on a heading of 00, you wil l go 
on the map. Note that you can fly 

right of f the map and wi l l then see nothing. 
G and F appear at the base. When short 

black lines arc present this indicates that your 
• gear are down. 
are now ready for take-off. Run the 

program, and select T on the prompt. You 
wi l l get a runway display. Put on full power, 
and press S. The display wi l l start to move. 

Press the left button from time to time; it is 
better not to hold it in as this slows things 
down. When ASI reaches 60, pull back on the 
right stick. You wi l l now take off. When the 
horizon reaches the base of the screen, put the 
stick back to centre, to maintain the rate of 
climb. Retract your gear with G. When you 
reach 500 feet, all the controls and display 
start to work fully. 

Aerobatics are best done at over 2,000 feet, 
because of the risk of spinning. I cannot teach 
you to fly, but here are some guidelines. 

T o roll, put your nose a little above the 
horizon, speed 140-180, and roll wi th aileron, 
the right stick. Support the nose with upgoing 
rudder — left stick — when the wings are 
vertical. The program simulates the way the 
nose drops in the roll quite realistically. To 
loop; get as much airspeed as you can and then 
pull hard to lift the nose. Eventually, the 
ground wi l l reappear, first inverted, then 
erect, provided you do not stall. Outside 
loops are also possible: you push forward on 
the joystick. 

Flat turns can be achieved with rudder 
alone, and combinations of manoeuvres 
can be achieved, but one special one is the 
offset roll. This is rolling while climbing 
or diving. Because of the display 
method, you must lock the offset by 
pressing R after setting the rate of 
climb or descent, and before rolling, 

the roll is complete, cancel the 
offset with C. During the offset roll, you wi l l 
see a small circle on the instrument panel. 

I f you do not want the bother of taking off, 
you can start at 3,000 feet by replying 3 to the 
initial T , L or 3 prompt. 

You can practise landing by replying L to 
the initial prompt, which wi l l put you on final 
approach. The more conventional procedure 
is to place yourself in the area demarcated by 
the two horizontal lines on the map, at just 
below 1,000 feet, and on a heading of 330 — 
30 degrees, roughly north. I f you then press L , 
you wil l enter the landing routine. Put your 
wheels and flaps down — F and G — which 
wi l l only work i f your speed is below 120 and 
140 knots, respectively. Control your heading 
with the rudder to keep the runway central. 
Descend quickly unti l you are close to the 
runway, then round out. 

You can only land i f your speed is below 90 
knots, and the horizon is approximately in the 

(continued on page 89) 
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O I L 
W E L L 
T H A T 
E N D S 
W E L L 

Dallas. The task of oil exploration and 
exploitation in Texas is no game. You'll have 

to decide how much you'll sell the stuff for — 
where to find it — how to get to it and where 

to pump it. 
That's just for starters. 

Can you take over the Euing Empire or will 
you be taken over in the attempt? 

We've warned you — but when we think 
you're just about ready for it. 

Other titles in the range include Airline, 
Autochef, Print Shop and Farmer. 
Prices: ZX81 and Spectrum 16K £5 

SnRCtrum 48K £6 

Available from W.H. Smith and all 
good computer shops or Dept Y6 

Cases Computer Simulations 
14 Langton Way London SE3 7TL 

Dallas Airline, 
for -

ORIC 1 
€7.95 

OL S t r a t e g i c G a m e s . T h e y ' r e n o p u s h o v e r . 

Order fo rm. Please send me HI-STAK set(s) (at £3.95 per 
set). I enclose cheque/P.O. foi; 

Name 

Address 

Post code 

To: Warp Factor Eight, Dept. YC. 
6 Pelham Road, Braughing, Ware, Herts. SG11 2QU. 

reprints 
If you are interested in a particular art icle/special 
feature or advert isement in this journal 

H A V E A GOOD LOOK AT OUR 
REPRINT SERVICE! 
W e ofter an excellent, reasonably priced service 
work ing to your o w n specif ications to produce a 
valuable and prestigeous addit ion to your 
promot ional material. (M in imum order 250 copies). 
Telephone Michael Rogers on 01-661 3036 or 
complete and return the fo rm below. 

To: Michael Rogers, Your Computer , Reprint Depart-
ment, Quadrant House, Sut ton , Surrey S M 2 5AS. 

I am interested in copies of ar t ic le/advert . 

headed featured in this 

journal on pages issue dated 

Please send me ful l details of your reprint service by 
return of post. 

Name 

Company 

Address 

Tel No 

STAK 
• makes your computing easier, faster, 

more reliable, less exhausting and simply 
more enjoyable. 

• angles your computer neatly to the 
correct ergonomic posit ion for the most 
efficient keyboard operation. 

• provides extra venti lat ion for hot ZX81 's 
and Spectrums. 

• instantly applied. 
• styled for '83, adds that professional look 

to your set up. 

• precision injection moulded in quality 
ABS, non scratch - non slip base. 

ZX81 
SPECTRUM 
VIC20 
TRS80 
NEW BRAIN 
JUPITER ACE 
Etc. 

'<83with 
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(continued from page 87) 
middle o f the screen. I f you mess it up, you 
w i l l get various messages, but you can press O 
at any time before landing, and go round 
again. 

When you have mastered the aircraft, t ry 
taking on some enemy planes. Reactivate the 
three lines — 435, 505, 2095 - and Run. 

As soon as you have left the take-ofTdisplay, 
an enemy aircraft wi l l appear after a random 
time, heralded by a beep. He is f lying at 160 
knots, and wi l l get larger i f you catch him up. 
He dodges, again randomly, and fires o f f 
salvoes o f four rockets at you, which stay on 
the screen for a time proportional to the 
distance between you and him. At the moment 
these rockets leave the screen, i f they are 
within your gunsight, you wi l l be hit, and 
receive a damage or "bale out " report. Baling 
out is automatic, accompanied by a spectacular 
display. 

You can interrupt the program with Break at 
any time, and restart wi th Gotol2000. I f you 
have done any editing, however, you must use 
Run, as editing clears all the variable arrays, 
and Run resets them. 

The alterations shown at the end of the main 
program wi l l make the Dragon Flight 
Simulator controllable from the keyboard. 
The simulator is a little harder to fly, although 
stil l quite usable. It was necessary to make the 
elevator, aileron and rudder controls self-
centring, as, wi th no stick to indicate the 
current settings, one soon becomes very 
confused. 

The instructions need some modification, 
which I have built into the display screens at 
the beginning o f the program. The main 
differences are that the aircraft joystick — 
previously the right-hand joystick — is now 
controlled by the arrow keys, operating as you 
would expect — the joystick forward function 

is now performed by rbo up arrow. The orher 
control alterations are explained in the listing. 

You have to keep pressing S to keep turning 
to the right. Similarly with the arrow-keys you 
have to keep pressing the up-arrow to keep 
pitching up, when doing a loop. I f you want to 
alter the pitch rate, this ran be achieved by 
altering 820 and 825. T r y altering HA by 

+ / 2*V 
per key press, i f you find the pitch too 
sluggish. The joystick version gives three 
different pitch rates according to stick 
deflection. You wil ! also have to be quick to 
reduce your rpm when entering the landing 
routine, or you wi l l overshoot. 

I would be happy to oblige readers by 
supplying taped copies of the joystick or 
keyboard version of the program, for the sum 
of £4.85, including postage and packing. 
Wri te to J R G Nash, 30 Hutchcome Road, 
Botlev, Oxford OX2 9 H L . 

(listing continued from page 8) 
071 IFX1>2S6THENX1»236 
872 IFX2>236THENX2-236 f»73 IFXKOTHFNXl-O 
874 lFX2<0THENX2-0 

IFXKO ANDX2C0 OR XI >256 AND X2>236 THEN PCLSlGOTO SOO 91O RlMUI'DATE INSTRUMENTS 913 RU-J0YSTK<2) 
•>20 RP-2300-<30»J0YSTK<3)):IF RP>MR THEN RP«MR 
•>23 FU-FU-RP*33/<1000*1000) 926 IF FlK-0 THEN RP-600 
930 HT-HT-<96-HA)/B 
933 IF HT<10 THEN G0T03800 940 SP~SP-ER*<HA-96)/10*<RP-1700)/80iIFER—YF THEN SP-SP-YO/3 
943 IF SPM40 THEN SP-Sf-< W-140> /12. 3: W H AERODYNAMIC DRAG 
943 IFSPXVN-7) THEN G05UB6300tREN VNE MORNING 
930 IFSP<BO THEN B08U84000:RFM STACI WARNING 
933 IFSP>VN THEN GQT03300«REM VNE 
960 II- SP< 70 THEN G0T0500O: RC" SPIN 
963 REM NOSE DROPPING IN ROLL 
964 HA-HA-6*Eft*ADS<XA <N> >-<<RU-32)/4)«SSN<GR<N)) 
970 HD»MD*XAIN)*ER»0:H0-MD»(ftU-32)»0*AfW.<YA<N))»ER/32:IFHD>339 THEN HD-HD-339 971 IFHDCO THEN HD«HD*360 974 AX"AX-*SIN<HD/37)»CV720tAY-AY»COS(<HD*lRO)/57>»SP/720 
973 PE-PEEX <63280) I IF <PE-126 OK PE-234) AND AMX) ANDAF-1 TV«N GQSUB8300 976 IFPE-126 OR PE-234 THEN GOSUBAOOO 
900 PE-PEEK<63280):IFPE-123 OR PE-253 THEN GOSUB3000 985 IFO»-"M" THEN 60SUB6000 
990 IF (J*-"I - THEN GOTO 7000 991 Q»-"~ 
99B PCOPY 8 TU4:PC0PY 7 T03:PC0PY 6 TO 2:PC0PY 3 TO lsIFYK-O AND Y2<-0 THEN GOT O 1013 
999 IF YI>-192 AND Y2>-192 THTN1016 
1000 l.lf*<Xl ,YS )-<X2, Y2) ,PSET 1010 REM M/C PAINT ROUTINES 
1015 IFYK-O AND Y?<-0 AND ER-I THEN POKE32766,6l POKE32767.02POKE32762,24s POKC32 763,01E XEC32236:GOTO1490 
1016 IFYI>—192 AND Y2>-!92 AND ER--1 THEN P0KE32766,6:POKE32767,OlP0KE32762.24iP 0KE32763,01EXEC322361 GOTOI4VO 
1020 IFER—1 AND Yl>-Y2 THENPOKE <32766> ,6lPOKE(32767) ,OlPOKE <32762>,6»<Yl-3)"32/ 236s I'OKL < 12763) , O: C XCC32236 
1030 IFER-1 AND YKY2 THEN POKE<32766).6*<VI»4)•32/236:POKE(32767).O:POKF<32762) ,24:POKE<32763) .O: EXEC32236 
1040 IFER" - 1 AND Y1<Y2 THEN POKE < 32766) ,6:POKE <32767) ,31 : POKE <32762) ,6* (Y2-3) «32 /236:POKE<32763),0:EXEC32303 
1030 IFER-1 AND Yl>-Y2 THFN POKE<37766),6»<Y2*3)•32/236:POKE<32767).127s POKE<327 
62),24:POKE<32763),31:EXEC32303 
1490 IF UD»1 THEN UD—I 
1300 GOTOSOO 
2000 REM SET UP GAUGES 
2010 P-INT<SP/IOO)sO-INT< <SP-100*P)/10) :P-P«-10iQ»Q*l0 2020 S«-At<P)*A*<0> 
2030 P-INT <RP/ lOOO) : a- I NT < < RP- 1000»P ) /100) : P-P* 101O-Q-MO 2040 R»-A*(P)+A»<0) 
2030 P-tNT<HT/1000):G-INT< <HT-lOOO»P)/IOO)IP-P-MO: O'D* 10 2060 H»-A»(P)-A»<0> 
2070 P-INT<HD/IOO)sO-lNT< <HD-100»P)/10):P-P»10t0»D*10 2080 D*"At<P)*A»<0) 
2090 DRAW -BM18,176;S12* 
2093 CIRCtE<128,96),7 
2100 DRAWS* 
2110 DRAW"BM68,176" 
2120 CXiOWRt 
2130 DRAWBM126.I76' 
2140 DRAWM« 
2130 DRAW"BM188,176• 
2160 DRAWDS 
2200 RETURN 
3000 REM UPDATE DIALS 
3010 PCL S:GOSUB2000 
3<">20 LINfc<0,144)-<236,140l,PSET,BE:LINE<0.148)-<4.192) ,PSET,PEj| INF<2SI,148)-<23 6,192),PS£T,BF 
3030 GOSUB10034 3040 PC0PY4 TO 0 
3030 RETURN 3100 RCH TAKr OFF 
3101 DC-1:GF-11SP-OiHT-OiRP-O:MO-O:EE-0 
3102 AM—SO:REM AMMO 
31lO HA-961XI-OlX2-2S6 3130 G0SUB3000 
3190 FORM-1 TO 4tPC0PY<M»4) TO M:NEXTM 3200 I. INT <0,HA)-<236,HA) ,PSET 3210 I INE<X1,192)-<96.HA),PSET 3220 LINE<160.KA)-<X2,192),PSFT 
3223 irUC'l T)«;N FOR U-163 TO 170IPSET<U,192.0)sNEXTU 
3230 IFGF«1 THEN LINC<120,96)-(128,144),PSET 
3231 GF--GF: IFGT-»1 THFN L INE (128.96)-(128, 144> .PRESET 3300 SCREEN!.1 
3310 IT 1NKCY«-"S- THEN EF-1 1G0T0331 2 
3311 IF EF-O THEN GOTO 3310 
3312 JO"OOYSTK<0)t JO-JOYSTK<1>:JP-JOYSTK<2) 
3313 RP-2300-<30»<J0YSTK<3))) 
3316 FU-PU-RP»33/ <1BOO»1800) 3317 AY-AY-SP/720IIFAY«T86 AND HT'lOTHEN CLS:PRINT "YOU PAN OVER THE FND OF THE R l*.WAY":00T012000 
3318 IFFU -̂0 THEN KV-600 3319 SP-SP«-<RP-l700)/200i IFSP'O THEN i»»-0:EF-0 
3320 DE'400/<SP».1):FORD-l TO DEjNEXTD 
3330 PE-PEEK<63280)JIFPE-125 OR PE-233 THEN HT-HT"lO:GOSUB3000:HT-HT/10 

3333 IFPE-126 OR PE-234 THEN GOSUH 6000 3340 IFUC-O AND f!P<00 AND HT<-2 THEN CIS: PPINT"YOU RFTRACTCO Tl«T IJN1>FRCARRIAGF" , "TOO SOON, AND CRASHED'!GOTOl2000 3400 REM TAKE OFF 
3403 Q«-INKEY«iIF 0»-"G- THFN UC-O 
3403 IF GP>03 THFN GT-0« CANCFl FLASHING I INf 
3410 IF GF-O THEN 3420 Fl St JVOO 3420 IFJ0>42 THEN HA-HA»4|IFJO>32 THEN )<A-MA«0 
3423 IFJO<22 AND HOIO TUTJim-Hft- t: IFJO' 12 THEN HA-HA-O 3430 HT-HT-<96 HA>/8:IFHT<0 THEN HT-O 
3432 IF HTC-2 AND SP<'70 THEN G*-1 3433 IF HA<94 AND HT>10 THFN G0T07030 
3440 SP-SP- <KA—96) / lO* <RP-1700) /1OC-7* <UC- 1 > 
5.460 IF8P<80 AND HT>10 THFN GaSUB40OO 
3̂ 63 IFSP<70 AND HT>lO THEN SOOOlRCM SPIN 
3470 FOMM-1 TO 4:PCOPV<M«.4)TO Mr NEXTM 
34BO IF HAM 92 THFN HA.-192 
3483 IFHA<OTHfc'N HA-0 
3490 IF HT >300 THEN GOTO 300 
3300 IFSP>223 THEN GOTO 3S0A 
3310 REM RFSET X VALUFS OF RUNWAY 
3320 Xl-96»HT/SO0:X2-2S6-<96«HT/3OO) 3900 G0T03200 
4000 SOtlNDlOO.S 4003 SP-SP«2 4010 RETURN 
3000 REM SPIN K MAYBE RECOVER 3003 SC-O 
SOlO FORN-3 TO 8iFC«D-l TO 3<X>:NEXTO:PCLS<N):NFXTN 
3020 D-J0Y3TK<0) : IF JOYSTK<l)<4 AND HT>?<X>0 THrN N-?4 s "A'Si SP'-IOO: YF-O: vn-O: XO-O : GOTO 300 
3030 SC-SC»1: IFSC>4 T)«N PClS4xSCRf FNO.OiCI S: PRINT9736. "YOU SPUN INTO THF GROIIN D":GOTO 12000 3040 GOTO 3010 
3300 PCLS41FOR D-1 TP 1200:NTXTD 
3310 SCRCCN 0,O:ClS:PRINTe?36,-Y0U EXCEEDED VNE":PRINT:PR INT-FLUTTER DEVEIOPFD": PR I NT: PR I NT "AND THC WINGS FELL OFF" 3320 GOTOl 2000 
3900 PCLS4:SCREENO,OlCLS!PRINT«236.-Y(X' CRASHED INTO THE GROUND":PRINT:PRINT"AT ";SP;" KNOTC-rGOT012000 6000 REM MAP 
6003 H" HT<10 THEN RETURN 601O PCLS 
6013 IFAXCO OR AX>236 GRAY<0 OH AY>192 T»CN 6A40 6020 LINE <124,86)-<132,106) ,PSFT,B 
6023 LINE<124,110)-<132,HO),PSFT 6026 L INE < 124 ,1 20) - < I 32, 120) .PSET 
6030 LlNe<AX,AY)-(AX»4,AV.4).PSET.W 6033 LINE <100,182) — <148,192).PSET.BiLINF<108.182)-<<I00«EU> .192).PSET.PF 
6036 DRAW-Bhl10,170:58-6037 DRAW F« 
6040 5CREFN1,1:FORD-1 TO ISOOtWIXTD 6030 RETURN 
6300 REM VNf WARNING 63lO SOUND200,3xSP-8P-2 
6320 RETURN 
6600 REM ENEMY A/C ATTACK 661O IFAF-1 THEN 6632 
6620 RX-RND<30):IF RX>29 THEN AF-11ED-lOOO:SOUNDSO,2:1 M-RND<2) 6630 IF AF-O THEN RETURN 6640 tH-RND<00>-40 
6630 EA-RND<72> 36:REM ENEMY AI.TITUDE 
6632 RC-RND<I2) : IF RE<12 THEN 6639:RÎ M At TfR COURSE EVERY 12 TIMCr. 
6633 RX-KNDMO) 6639 U RX-O THEN 6700 6660 IFRX-7 THEN EH-EH-3 6663 IFRX-0 THEN EH»EH-3 6670 IFRX-9 THEN EA-EA«3 
6673 IFRX-IO THEN EA-CA 3:REM FN6MY MOVEMENTS 
6700 TH-HD: IF HD>180 THEN TH-HD-360 67IO EX»128*EH-TH 
6720 TY-HA-96: 6730 EY'96*TY-EA 
6740 ED"ED-<SP-160>».37SiIFEO<00 THfN ED-80:RFM ENEMY DISTANCE 6730 EL-2000/E0:EU—SOO/ED 6733 IF OF—1 THFN 6736 
6733 RB-RND(IO) : CY-INT <F.D/200) i IFRP'IO THEN 6790 6736 I FEY>106 THEN EY-186 6737 IFEX<11 THEN EX-11 
6738 IFEX>245 THEN EX-245 6739 IFEY<6 THEN EY-6 
6760 BX<l)-EX 10:BY<l)-EY-3i0X<2)-EX«lOipY<2)-FY 3:BX<3)-FX-IO:BY(3)-FV.3:D*<4)-EX*lO:BY <4)-EY*3:BK"1 
6770 F0R7-1 TO 4:PSCT<BX<Z),BY<7).8):NEXT? 6780 CY»CV-1iIFCY<1 THEN C -̂0 
6790 IF <EX-CL) < 1 OR <EX»El ) >233 OR (EY-PU)'l OR <EY-EU)>I91 THFN f.999 6793 COt. OR6,3 
6800 LINC(<CX-EL>,EY>-< <EX*EL),EY),PSET:I INE<EX.FY) <EX,<EY-E1I)),PSET:l INE< <FX-E U) , <EY-EU) )-<<FX»ril) , <FY-EU) ) ,PSET 6803 COLOftO.3 
6810 REM TEST FOR HIT ON YOUR Pi ANE 6813 IFCYOO THEN 6999 
6819 Z-l 
6820 IF BX<Z)>124 AND IJX<7)<132 AND 0Y<7)>92 AND BY<?)<'IOO THEN GOTO 9200 
6821 Z~T*I:!F7<5 THFN 6820 
6999 RETURt* 
7000 REM LANDING 
70 lO IF AX >124 ANO AX <-132 AND AY >tl» AND AY'120 AND A(*;<HD 1 BO) > 130 AND HT<" lOO 1 THEN 7020 ELS*? 998 , . . (continued on page 91) 
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S O F T W A R E 

DRAGON GAMES PACK 

SUBMARINE COMMAND 

Take a modern Nuclear Submarine on anti-shipping 
patrol across the At lant ic . Stalk the enemy's convoys 
and sink his ship - but beware — enemy warships wi l l 
be hunt ing you ! . 

Great new game especially wr i t ten for Dragon w i t h 
fu l l colour graphics in Machine Code. £7.95 (inc.) 

FEATURES I N C L U D E : 

Animated map and sonar screen 
View the enemy through the periscope 
Conventional and homing torpedoes 
Surface—surface missiles 
The enemy uses surface warships and aircrafts 
against you 
Ful l status report 
Ful l easy to understand instruct ion sheet. 

MASTER CARDS PLAYER 

L U N A R L A N D E R o BOMBER o B R E A K O U T Al l 
in one cassette. 

Excit ing and addictive. £5.95 (inc.) 

Sophisticated implementat ions of two of the most 
popular card games POKER and PONTOON. 

Each program uses high resolution colour graphics. 
B lu f f or be bluf fed. £6.95 (inc.) 

GREAT NEW GAMES FOR YOUR DRAGON 32 COMPUTER 

OUR G U A R A N T E E 

If our product ever fails to load, simply return it wi th-
in 14 days and we w i l l immediately replace it w i th 
refund for the postage. 

A l l prices include V A T , Postage & Packing. 

Send Cheques / P.O. rr ade payable to : 

PROGRAM DIRECT I IM ITED 
37B NEW C A V E N D I S H STREET 
LONDON W 1 M 8 J R 

DEALERS ENQUIRIES WELCOME 

Please send me the following software immediately 
• Submarine Command 
[ 1 Master Cards Player 
CD Dragon Games Pack 

I enclose a Cheque / P.O. for £ 

NAME: 

ADDRESS. 

£7.95 inc 
£6.95 inc 
£5.95 inc 

Postcode: 

90 YOUR COMPUTER, JUNE 1 983 
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(continued from page 89) 
7 0 2 0 H A - 9 6 : X l - 1 1 2 : X 2 - 1 4 4 : X 3 « 9 6 i X 4 - 1 6 0 : Y 2 - 1 4 4 : U C - O j F F - O s 8 8 - 7 0 
7 0 3 0 GOSU83000 
7 1 0 0 J O - J O Y S T K <0>:JO-»JOYSTK < J ) I R U - J 0 Y 3 T K < 2 » 1 J P - J O Y S T K <3 ) 
7 1 1 0 1 F J 0 > 4 2 T H E N H A - H A » 4 : I F J 0 > 3 2 T H E N H A - H A - 8 
7 1 2 0 I F J 0 < 2 2 THEM M A - H A - 4 j J F J O < 1 2 THEN H A - H A - 0 
7 1 3 0 I F H A > 1 9 2 THEN H A - 1 9 2 
7 1 4 0 I F H A < 0 THEN H A - 0 
7 I S O H T - H T - < 9 6 - H A ) / 8 i I F M T < 0 THEN H T - O 
7 1 6 0 R P - 2 5 0 0 - < 3 0 » J P ) 
7 1 6 3 r u - r u - 3 3 * R P / < 1 8 0 0 M O O O ) 
7 1 6 6 I F F l K - 0 THEN R P - 6 0 0 
7 1 7 0 V S - H A - 9 6 
7 1 8 0 S P - S P - < H A - 9 6 ) / l O « - < R P - 1 7 0 O > / l O O * 2 - » < U C " I ) - * 2 » < F F - l ) 
7 1 9 0 A Y — A Y — S P / 7 2 0 * C O S ( H D / 3 7 ) 
7 2 0 0 PE-PEEK<6528>0) : I F P E - 1 2 5 OR P E - 2 3 3 THEN H T - H T - I O I G 0 6 U B 3 0 0 0 « H T - H T / I O 
7 2 0 2 I F P C - 1 2 6 OR P E - 2 5 4 THEN GOSUB 6 0 0 0 
7 2 0 5 0 « - I N K £ Y « 
7 2 1 0 I F 0 * - " G " AND S P < 1 2 0 THEN U C - 1 
7 2 1 5 IF Q « - " F " AND S P < 1 4 0 THEN F F - 1 : S S - 6 0 
7 2 1 6 I F 0 * - " 0 " THEN 3 0 0 
7 2 1 7 0 * - " ~ 
7 2 2 0 IFSP<CO THEN GOBUl* 4 0 0 0 : I F SP<SS THEN GOTO SOOO 
7 2 2 3 I F S P X V N - 7 ) THEN GOSUB6500 
7 2 3 0 I F SP>VN THEN GOTOSSOO 
7 2 4 0 I F U C ' l THEN FOR U - 1 6 3 TO 1 7 0 : P S E T < U , 1 9 2 , 8 ) I N E X T U 
7 2 4 3 I F F F - 1 THEN FOR U - S O TO 3 6 : P S E T < U . 1 9 2 , 8 ) : N E X T U 
7 2 3 0 X I - 1 2 0 - 3 2 » < 3 0 0 / < M T . 1 ) ) : I F X 1 < 9 6 THEN X l - 9 6 
7 2 6 0 X 2 = 1 2 8 * 3 2 * < 3 0 0 / < H T M ) ) : I F X 2 > 1 6 0 THEN X 2 - 1 6 0 
7 2 7 0 X 3 « I 2 8 - 4 8 » < 3 0 0 / < H T * l > ) : I F HT<SOO THEN X 3 - B O » H T / S O O 
7 2 8 0 X 4 - 1 2 0 * 4 8 » < 5 0 0 / < H T « I ) ) : I F H T < 3 0 0 THEN X 4 - 2 5 6 - < 8 0 * H T / 3 0 0 > 
7 2 8 2 H D - M D » < R U - 3 2 > / 4 : I F H D ' O THEN H D - H D - 3 6 0 
7 2 0 3 ! F H D > - 3 6 0 THEN H 0 - H D - 3 6 0 
7 2 8 3 A X - A X » S P / 7 2 0 » S I N < H D / 3 7 ) 
7 2 9 0 O S - 4 0 » < 1 2 0 - A X ) 
7 3 0 0 X l - X l + O S i X 2 - X 2 * O S : X 3 » X 3 - » O S : X 4 - X 4 » 0 S 
7 3 1 0 Y 2 - H A * 3 2 0 0 0 / < H T « I ) : I F Y 2 > 1 9 2 THEN Y 2 - 1 9 2 
7 3 2 0 I F X K O THEN X l - 0 : I F X 2 < - 0 THEN PCLSsPCOPY 8 TO 4 : L I N c < O . H A ) - < 2 5 6 , H A ) . P S E T t G O 
TO 7 1 0 0 
7 3 3 0 I F X 2 > 2 3 6 THEN X 2 - 2 3 6 : 1 F X 1 > - 2 5 6 THEN PCLS iPCOPY 8 TO 4 s L I N E < O . H A ) - < 2 3 6 , H A ) , P 
SET > GOTO 7 1 0 0 
7 4 9 0 F O R M - l TO 4 :PCOPY <M»4) TO MsNEXTM 
7 4 9 1 I F X 3 < O THEN X 3 « 0 
7 4 9 2 I F X 4 > 2 3 6 THEN X 4 - 2 3 6 
7 3 0 0 L I N E < O . H A ) - < 2 3 6 , H A ) ,PSET 
7 S l O L I N E < X I , H A ) < X 3 , Y 2 ) . P S E T 
7 3 2 0 L I N E < X 2 , H A ) - < X 4 , Y 2 ) , P S E T 
/ 6 0 0 S C K L L N l , 1 
7 6 l O REM TEST I F ON GROUND 
7 6 2 0 1FHT<S AND S P < 9 0 AND V S > - 3 2 THEN 7 6 3 0 
7 6 2 3 I F H T < - 3 A N O V S < - 1 3 THEN ) I T - H T VS 
7 6 2 6 G 0 T 0 7 1 0 0 
7 6 3 0 I F U C - 0 THEN S C R E E N O , O i C L S l P R I N T " I D I O T * YOU LANDED W I T H THE WHEELS U R - ' s S T O 
P 
7 6 4 0 PCLS!GF—1 
76SO REM ON GROUND 
7 6 6 0 L I N E < 0 , 9 6 ) - < 2 S 6 , 9 6 ) , P S E T 
7 6 7 0 L I N E < 9 6 , 9 6 ) — C O , 1 9 2 ) , P S C T 
7 6 8 0 L I N E < 1 6 0 , 9 6 ) - < 2 3 6 , 1 9 2 ) , P S E T 
7 6 9 0 1 F G F - 1 THEN L I N E < 1 2 8 . 9 6 ) - < 1 2 0 , 1 4 4 ) , P S E T 
7 7 O 0 I F G F — 1 THEN L I N E < 1 2 8 , 9 6 ) - < 1 2 8 , 144> .PRESET 
7 7 l O G F — G F 
7 7 2 0 DE—300 / <SP* I ) : F O R D - 1 TO D E i N C X T I ) 
7 7 3 0 S C R E E N 1 , 1 
7 7 4 0 P E - P E E K < 6 5 2 8 0 ) : I F P E - X 2 5 OR P E - 2 S 3 THEN H T - H T - l O t G O S U B 3 0 0 0 I H T - M T / 1 0 
7 7 4 2 I F P E ^ 1 2 6 OK P E - 2 3 4 THEN GOSUU 6 0 0 0 
7 7 4 3 l-COPYO TO 4 
7 7 5 0 F O R J - O TO 3 : J O - J O Y S T K < J ) I NEXTJ : R P - 2 3 0 0 - <30» JO) : F U - F U " 3 3 » R P / < 1©00» lOOO) : I F F 
U < - 0 THEN R P - 6 0 0 
7 7 3 1 S P - S P » < R P - 1 7 0 0 ) / 2 0 0 
7 7 6 0 I F S P O O THEN SCRECNO . O : C L S : P R I N T - S A F E L A N D I N G " l G O T 0 1 2 0 0 0 
7 7 6 3 I F A X < 1 2 7 OR A X > 1 2 9 THEN S C R E E N O . O s C L S l P R I N T - Y O U RAN OVER THE EDGE OF " , " T H E 

RUNW AY ••: GOTO 1 2 0 0 0 
7 7 7 0 A Y - A Y - S P / 7 2 0 : I F A Y < 8 6 THEN S C R E E N O , 0 : C L S : P R I N T " Y O U RAN OVER THE END OF THE R 
UNWAY " i G O T O 1 2 0 0 0 
7 7 8 0 G O T 0 7 6 3 0 
8 3 0 0 REM F I R E ROUTINE 
BSOS 1FAMC1 THEN 8 9 9 9 
0 3 1 0 S O U N D l . 1 I A M - A M - 1 
8 3 2 0 I F P P 0 1 N T < 1 2 8 , 9 6 ) < >6 AND P P O I N T < 1 2 8 . 9 3 X >6 AND PPOINT< 1 2 8 , 9 7 ) 0 6 THEN U 9 9 V 
8 3 2 2 E X E C 3 2 3 6 8 : R E M M / C EXPLOSION 
0 3 2 3 F O R D - 1 TO 4 0 0 : N L X T 
8 3 2 4 L M - L M - 1 : I F L M > 0 THEN 0 9 9 9 
8 3 2 3 S C R E E N O , 0 : C L S 
8 3 3 0 E S - E S * 1 
8 3 4 O P R I N T - S C O R E " ; E S , " A M M O - t A M : F O R D - 1 TO 2 0 0 0 l N E X T D 
8 3 3 0 A F - O : S C R E E N 1 , 1 s P C L S 
8 9 9 9 P E - O : R E T U R N 
9 0 0 0 REM I N S T R U C T I O N S 
9 0 0 3 C L S 
9 0 1 0 P R I N T - p l o a ® o - ; C H R * < 1 2 8 ) i " r e a d " j C H R « < 1 2 0 ) ; " t U c " » C H R * < 1 2 0 ) ; " i n » t r u c t i o n » " i P R I 
N T - « h i l o - : C H R » 1 1 2 8 ) ; C H R » < 1 0 3 ) j C H R » < 1 2 8 ) ; C > « « < 9 7 ) » C H R » < 1 0 9 ) : C H R » < 1 2 0 > » " i n i t i a l . * ! 
n g " 
9 0 2 0 P R I N T : P R I N T - L H J O Y S T I C K C O N T R O L S ' , " T H R O T T L E AND R U D D E R " , " W H I L E THE BUTTON U 
P D A T E S " , " THE D I A L S " 
9 0 3 O P R I N T : P R I N T - R H J O Y S T I C K CONTROLS P I T C H " , " A N D ROLL WHILE THE B U T T O N " , " G I V E S 
A MAP AND FUEL GAUGE" 
9 0 4 0 P R I N T : P R I N T " Y O U R S T A L L I N G SPEED I S 7 0 " , " A N D VNE I S 2 4 0 " 
9 1 0 0 RETURN 
9 2 0 0 REM YOU ARE H I T 
9 2 0 3 FOR D - l TO 4 : E X E C 3 2 4 0 0 : N E X T D :REM WOBBLE 
9 2 1 0 L V - L V - l i I F L V < 1 THEN 9 4 0 0 i " L I V E S 
9 2 1 5 C Y — l : S 0 U N D 2 4 O , 3 
9 2 2 0 R C - R N D < 3 ) l O N RO GOTO 9 2 3 0 , 9 2 8 0 , 9 3 3 0 
9 2 3 0 S C R E E N O , O : C L S : P R I N T " F U E L TANK H O L E D " : F U - F U - 1 0 
9 2 4 0 F O R O - l TO 2 0 0 0 : NEXT: SCREEN 1 , 1 : G 0 T 0 6 9 9 9 
9 2 8 0 S C R E E N O , 0 : C L S : P R I N T " 0 I L FEED H I T " . , " E N G I N E REVS REDUCED BY S O O " : MR-MR-SOO 
9 2 9 0 FORD-1 TO 2 0 0 0 : N E X T : S C R E E N l , 1 : G 0 T 0 6 9 9 9 
9 3 3 0 S C R E E N O . 0 : C L S i P R I N T " A I R F R A M E DAMAGCO" . "VNE REDUCED BY 4 0 K T . - » V N - V N - 4 0 : S P - S P 
- 4 0 
9 3 4 0 F O R D - 1 TO 2 0 0 0 : NEXT t SCREENl , 11 GOTQ6999 
9 4 0 0 S C R E E N O , O t C L S : P R I N T " B A L E O U T ' -
9 4 1 0 FOR D - l TO 2 0 0 0 : N E X T 
9 4 2 0 REM CRASH ROUTINE HERE 
9 4 2 2 SCREEN 1 , 1 
9 4 2 3 FOR H A - 9 6 TO O STEP - 1 2 : F 0 R Z - 1 TO 4 : P C 0 P Y < 7 * 4 ) TO Z i N E X T Z 
9 4 2 6 L I N E < 0 , H A > - < 2 5 6 , H A ) , P S E T 
9 4 2 7 P 0 K E 3 2 7 6 6 , 6 - < H A « 3 > * 3 2 / 2 3 6 : P 0 K E 3 2 7 6 7 , 1 2 7 s P O K E 3 2 7 6 2 , 2 4 : P O K E 3 2 7 6 3 . 3 1 1 E X E C 3 2 3 0 3 
9 4 2 8 NEXTHA 
9 4 2 9 F O R Z - 1 TO 4 i P C 0 P Y < 7 * 4 ) TO Z I N E X T : P O K E 3 2 7 6 6 , 6 t P O K E 3 2 7 6 7 , 1 2 7 : P O K E 3 2 7 6 2 , 2 4 : P O K 
E 3 2 7 6 3 , 3 1 J E X E C 3 2 3 0 3 
9 4 3 0 F O R Z - 1 TO 2 3 3 STEP 2 : S C U N D Z , 1 « N E X T 
9 4 3 4 P C L S l F O R 0 - 1 TO 12 
9 4 3 3 FORZ-O TO 3 : D R A W " A " » S T R « < Z ) i P C L S 
9 4 4 0 D R A W " B M O . O ; F 2 5 0 ; B L 2 S O | E 2 3 0 " 
9 4 4 3 P C L S 8 
9 4 5 0 N E X T Z . O 
9 4 3 3 D R A W - A " * S T R * < 0 ) 
9 4 6 0 PCLS 
9 6 0 0 D A T A 7 0 . 6 3 , 1 9 0 , 6 3 , 7 0 , 6 3 , 1 2 5 , 1 8 3 , 1 9 0 , 6 3 . I 3 3 , 1 8 3 , 1 0 3 , 6 3 , 1 3 0 , 1 0 5 , 1 3 0 , 6 5 , 1 3 0 , 1 0 5 
. 1 5 5 , 6 5 , 1 3 0 , 1 8 3 , 1 1 0 . 1 7 7 , 1 3 0 , 1 7 7 , 1 1 0 , 1 0 0 . 1 2 5 , 1 8 0 , 1 3 5 . 1 9 0 , 1 5 0 . 1 8 0 , 1 2 5 , 1 7 7 , 1 2 5 , 1 9 2 , 
1 3 3 . 1 7 7 , 1 3 3 , 1 9 2 , 1 2 3 , 1 8 5 , 1 3 5 , 1 8 5 , 1 2 5 , 1 8 8 , 1 3 3 , 1 8 8 
9 6 1 0 F O R Z - 1 TO 1 3 : R C A D X , Y , A , B i L I N E < X , Y ) - < A , B > , P S E T i N E X T 
9 6 1 3 RESTORE 
9 6 2 0 C I R C L E < 1 3 0 , 1 3 0 ) , 9 0 , 8 . 1 . . 6 4 . . 0 8 
9 6 3 0 C I R C L E < 1 3 0 , 1 6 3 ) , 3 
9 6 4 0 C I R C L E < 1 0 7 , 1 7 7 ) , 5 
9 6 5 0 C I R C L E < 1 5 3 , 1 7 7 ) . 3 
9 7 0 0 FORD—1 TO 3 0 0 0 i N £ X T 
9 7 1 0 CLS> G O T 0 1 2 0 0 0 

9 9 9 9 G 0 T 0 9 9 9 V 
1 0 0 0 0 REM S T R I N G S 
1 0 0 1 0 A * < 1 ) - - H D l E I R l F l D 2 N r i G l L l H l E l R l F l f i R 3 B U 3 " l ' A 
1 0 0 1 1 A « < 2 > - " B R l N R 2 0 1 F l R l F 1 0 U . 7 n R 3 B U 4 " « " S 
1 0 0 1 2 A « < 3 ) — " N D 4 B U 1 U 1 0 R 1 5 B D 2 " 1 ' I 
1 0 0 1 3 A * < 4 ) - " D 4 U 3 E I R 1 F 1 0 H 2 B U 1 " : "R 
1 0 0 1 4 A * < 3 ) - " D 4 N D 2 R 2 E 1 U 2 H 1 L 2 D R 3 " : P 
1 0 0 1 6 A « < 6 ) - " D 4 U 3 E 1 F 1 N D 3 E 1 F 1 D 3 B R 1 3 B U 4 " | M 
1 0 0 1 7 A « < 7 > » A « < 1 ) : A 
1 0 0 1 5 A » < 8 > — " N U 2 D 3 F 1 E 1 B R 2 8 U 3 " : ' L 
1 0 0 1 9 A * < 9 ) — M R 1 N U 2 N R 2 D 3 F 1 E 1 B R 7 B U 3 " : ' T 
1 0 0 2 0 A * < 1 0 ) - " B D 1 E 1 R 1 F 1 N 8 3 D 2 G 1 L 1 H 1 U 2 0 R 4 B U 1 " : - 0 
1 0 0 2 1 A * < 1 1 ) - " BD1C1041 .1R2BR18U4 " : ' : 
1 0 0 2 2 A * < 1 2 ) - - B D 1 E 1 R 1 F 1 D 1 C 2 L 1 R 3 B R 1 B U 4 " : " 2 
1 0 0 2 3 A * < 1 3 ) — " D D . E 1 R 2 F 1 G 1 N L 2 F I G 1 L 2 H 1 B U 3 E R 4 " : " 3 
1 0 0 2 4 A * I 1 4 ) - " B D 2 E 2 D 2 N R 1 N D 2 L 2 B U 2 B R 4 " : 4 
1 0 0 2 5 A » C 1 3 > - " N R 3 D 2 R 2 F l G l L 2 l > R 4 I i U 4 - : " 3 
1 0 0 2 6 A J < 1 6 ) — " B D 1 E 1 R 2 B L 2 B G 1 D 2 F 1 R 1 E 1 H 1 L 2 B R 4 B U 2 " : 6 
J 0 0 2 7 A t < 1 7 ) - - R 3 D » G 3 B R 4 B U 4 " i " 7 
1 0 0 2 0 A * < 1 8 ) - " B R 1 R 2 F 1 G 1 L 2 H 1 N E I F 1 G 1 F 1 R 2 E 1 H 1 B R 2 D U 2 " : " 8 
1 0 0 2 9 A * < 1 9 ) - " B R l R l F l D 2 G l L 2 B U 3 N E l F l R l i : i W < : B U l - i " 9 
1 0 0 3 0 A» < 2 0 ) - " N U 2 D 4 U 3 E I R t F l D 3 B R 1 B U 4 " : H 
1 0 0 3 1 A * < 2 1 > - " 8 R 3 N U 2 D 4 L 2 H 1 U 2 E I R 2 B R I " I D 
1 0 0 3 2 A * < 2 2 ) - " M R 1 R 2 F 1 D 1 G 1 L 2 H I U 1 N E 1 D 1 F 1 R 3 D 2 G 1 L 2 " : ' G 
1 0 0 3 4 E U - " - : C » » " " 
1 0 0 3 3 F O R C - 1 TO 9 : R * « B * * A « < C ) l N E X T C 
1 0 0 3 6 F O R C - 2 0 TO 2 2 i C * - C « * A * < C ) : N E X T C 
1 0 0 3 7 A * < 2 3 ) - " R 1 U 2 E I R 1 F 1 B D 2 B L 1 L 2 D 4 B U 4 B R 3 " | A # < 2 4 ) - " D 3 F 1 R 1 C 1 N F 1 U 3 B R 2 " : A * < 2 5 ) - " B R 1 R 
2 F 1 D I L 4 U 1 NE t D 2 F 1 R 2 E I BU3t l*<2" : REM F . U . E 
1 0 0 3 0 F * - A t < 2 3 ) • A t < 7 4 ) * A « < 2 3 ) * A « <0) 
1 0 0 4 0 D R A W " B M 1 2 . 1 5 6 s SO" 
1 0 0 5 0 DRAWB» 
1 0 0 6 0 DRAW-1'M1»I6, 1 3 6 " 
1 0 0 7 0 DRAWC« 
IOOSO DRAW " B M 3 2 , 1 8 4 | S 4 " 
1 0 0 8 3 DRAW A * < 2 3 ) 
1 0 0 9 0 D R A W " B M 1 6 4 , 1 8 2 : S 4 * 
1 0 0 9 3 DRAW A * < 2 2 ) 
1 1 1 0 0 RETURN 
1 2 0 0 0 P R 1 N T : F R I N T " < A ) TO FLY A G A I N " 
1 2 0 1 0 I F I N K E Y « - " A " THEN S P - 1 0 0 : H A - 9 6 « H T - 3 0 0 0 : A Y - 9 6 j A X - 1 2 0 s F U « 4 < ) : V N - 2 4 0 : M R - 2 S O O : 
L V - R N D < 3 ) s A E - 0 : C L S : G 0 T 0 4 2 0 
1 2 0 2 0 G 0 T 0 1 2 0 1 0 

Alterations for keyboard operation. 
10 Hf i=- r t . V E = 0 YO«e X 0 « 0 E S » O - f l K a 5 0 V U = 2 4 0 f « = 2 5 0 0 • LV=RHL' • }> W J - 3 C 
4 3 5 CLS P R I N T " H I T H I S V E R 3 K * ! - >: H I L L SHOOT" . " H i I H i E f f cUV M I U K P I - I -

: F O S » " L - THEM H T » ? T « n o > 6 ' S R * i e e fix-izs-KYMi:. SQ6 OŜ INKEV* 
3 F C * « C H R t < 9 > THEH N = H - 1 

5 2 0 I r C S - C H f i « ' 8 THEH H * H + 1 
§ 2 0 I HEN H f t « H H -V 
8 2 3 IFO»»C>«l>V 1 8 > THEH H f t » H H * V 
9 1 5 I F O * = " P " THEN k U ° l 2 
3 1 6 I F < 5 « - " S - THEM 
9 1 7 I F Q S = " ] " THEN R f - K P • 1 0 0 
9 1 3 I F Q » « " D " THEN 
9 1 9 I F R P < 6 O 0 THEN K P ' 6 9 9 
9 2 0 i F f t P > H R THEH RP=MR 
9 7 5 I F THEN GOSU6!S50© 
9 3 0 1 F Q » » " Q " THEN UOSUB3O00 
9 9 1 R U - 3 2 
3 1 3 5 R P - 2 2 6 0 
3 5 0 3 0 * « I H K E Y » 
3 3 1 0 I F I H K E Y * = i " THEN E F » : & U I 0 3 3 1 5 
3 3 1 4 I F i J $ » " 0 " THEN R P - R P - 1 0 0 ' I F RP<60<3 I HEN RK«€W3 
3 3 1 3 : ' THEN R P = R P + l © y IF RK>2^ .00 THEN R 
3 3 3 © I F Q » « " 0 " THEH H T - H T ^ I O GOSU830O0 H r = H l ^ l 0 
3 3 3 3 I F 0 » x " f 1 " THEN GO5Ue50«J0 
3 4 0 3 I F <3S="G" THEN U C - 0 
3 4 2 0 IFQ5-CMRSC 1 0 T H E N H f t « H f l » 8 
3 4 2 5 I F Q * * C H R ® ( 9 4 > THEN H H « H H - 3 
3 3 9 5 " 
5 0 S 0 I F I H K E Y * « C H R » < 9 4 / ftNt> H T > 2 0 0 0 THEH N - 2 4 • >>"•'« V u = " y u ^ t f >^.11/ 
7 1 0 0 0 5 = I N K ' £ Y « R U - 3 2 
7 1 0 1 I F O « « " P " FHEN R U = 2 0 
. ' 1 ^ 2 I F O S ^ - S - THEN RU=44 
7 1 1 0 IFO«^CHK» ' . THEN H K - H H » 4 
7 1 2 0 IF0««CHR1K 9 4 > THEN H R = H H -4 
7 1 6 0 I F O S » " P " THEN R P » R P - 1 0 0 - I F R P < $ 6 0 THEN R R - 6 0 0 
7 1 6 1 I F O * " 1 ' I " THEN R P « R P * 1 0 0 I F R P / 2 3 0 0 THEN K r 
7 2 0 3 I F Q f * " Q " THEN K T " K T * 1 0 GO?I^O30O0 H T » H T ^ 1 0 
7 2 0 2 1 F 0 * = M V THEN GO8U6600O 
7 2 1 7 0 * o " " 
7633 G«=INKEY« 
7 7 4 0 I F O * - " Q " THEM H T - H T * 10 = GO4U&30O0 H I - H I / - 1 0 
7 7 4 2 I F W = - 1 " THEN 
7 7 4 8 I F Q » « " I " THEN R P » R P + 1 9 0 I F RPJMK THEN KP»HR 
7 7 4 9 I F Q » = - y I HEN R P » R P - I & > I H R f I HEN R P - 6 0 0 
7 7 5 0 ! F fU * . 1 THEN R P ' 6 0 3 7775 £»="" 
5 0 2 0 P R I N T • P R I N T " I 5 t> CONTRW. E N G I N E " . " P fc- S CilS-E R W O E R C U M I R ' ' •• "><• 
S IHSTRLBtENTS" 
9 0 3 0 P R I N T . P R I N T " f i R R Q U KEYS CONTROL R O L L " • " H I 5 > K I 1 L H . H H I L E M I . I V f c S M M P - . " M M . 
EL GAUGE" 
' . 2 0 1 0 I F 1 N K E Y » U " H " THEN H 1 - 3 O 0 0 H Y " V 6 H.--I-123 f-VAt) 
LV-RHCK 3 ) • R F " 0 R U « 3 2 CLS G 0 T 0 4 2 0 

DELETE THESE L I N E S ' 8 2 6 . 8 4 ? . 9 . ' 6 . / 2 0 3 . 

7 1 6 0 I F Q * » " I " THEN W a R R + l W ' I F KP I HEN RPM1K 

w i l l 6 * * * to'*!™* r « v j V f ^ r t U r t d i r t 9 t f t ^ r o i l • t i » n » . < * . 

Decimal listing of machine-code routines. 
2 5 3 1 2 7 2 5 2 2 0 4 0 9 6 2 4 3 

16 1 7 9 127 2SO 3 6 2 0 2 5 3 1 2 7 
1 2 7 2 5 4 1 9 8 1 1 6 6 1 3 2 1 2 9 O 

124 1 2 7 2 5 2 2 4 6 1 2 7 2 3 2 
3 2 2 3 4 3 7 2 0 4 O O 

O 9 6 2 4 3 1 2 7 2 3 4 16 
3 0 2 5 3 1 2 7 2 5 4 1 9 0 1 2 7 

1 3 2 1 2 9 0 3 8 2 2 4 2 3 1 
246 
0 O 
o 

1 2 7 
O 

2 5 2 

3 2 2 5 6 2 0 4 0 O 
3 2 2 6 6 1 2 7 2 5 4 
3 2 2 7 6 2 5 4 l 9 0 
3 2 2 0 6 3 0 2 2 4 2 3 1 1 2 8 
3 2 2 9 6 1 9 3 3 2 3 9 2 1 2 
3 2 3 0 6 2 5 3 1 2 7 2 3 2 2 0 4 
3 2 3 1 6 1 7 9 127 2 5 0 3 6 
3 2 3 2 6 2 5 4 1 9 8 1 1 6 6 
3 2 3 3 6 1 3 2 1 6 6 1 3 0 124 1 2 7 2 5 2 
3 2 3 4 6 3 2 3 9 2 1 0 3 2 2 3 2 5 7 O 
3 2 3 5 6 O O O O O O O O O 
3 2 3 6 6 0 0 16 1 4 2 16 2 0 7 
3 2 3 7 6 1 2 8 1 6 7 1 6 0 1 6 6 1 2 8 
3 2 3 8 6 164 4 9 1 6 8 3 0 16 1 4 0 
3 2 3 9 6 3 2 2 3 3 3 7 0 1 4 2 2 4 
3 2 4 0 6 O 1 6 6 1 6 0 167 1 2 0 16 
3 2 4 1 6 2 3 2 2 4 4 1 4 2 2 9 O 
3 2 4 2 6 1 6 6 130 167 1 6 2 1 4 0 
3 2 4 3 6 2 4 3 3 7 3 7 0 O O O 

Machine-code explosion data. 
3 2 6 0 8 192 1 9 2 1 9 2 1 9 2 1 9 2 1 9 2 O 1 9 2 0 
3 2 6 1 8 1 9 2 0 0 1 9 2 O 12 2 0 4 O 12 2 0 4 
3 2 6 2 8 O 3 2 4 0 O 3 2 4 0 O 2 3 3 2 3 5 1 9 2 
3 2 6 3 8 3 2 4 0 O 3 2 4 0 O 12 2 0 4 O 12 
3 2 6 4 0 2 0 4 O O 1 9 2 0 O 1 9 2 O 0 1 9 2 
3 2 6 5 8 O 1 9 2 1 9 2 1 9 2 1 9 2 1 9 2 1 9 2 O O 0 

1 9 3 

1 4 2 1 2 7 9 6 1 6 6 
1 6 7 1 6 0 1 6 6 1 2 0 

• 19 4 6 3 6 2 
0 16 1 4 2 2 5 

1 4 0 3 0 O 3 6 
16 1 4 2 3 0 O 
24 O 3 5 2 3 2 

0 O 0 
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DISKING 
EDUCATIONAL SALES DEPARTMENT 
L iphook, hants, GU30 7EJ, U.K. 
TEL (0428) 722563 TELEX 849131 G 

A M A Z I N G 
EDUCATIONAL 
DISCOUNTS ON 

F L O P P Y D I S K E T T E S 
M e m o r y E x c e l l e n c e 
Without doubt the PRICE/PERFORMANCE winners with their new Japanese 
media. Such high quality, is currently yielding zero reject rates and certification 
levels easily surpassed in actual performance. Protected by a special anti-static 
lubricant, head performance and media life are also extended. 

5 % " D I S K E T T E S A 
Certified for single OR Double density, and with hub ring 
reinforcement. 

EXC VAT 
348: S Sde<2 45 £18.90 
3491 D- S'fled 4fi © £24.90 
3504 S. Scsc 96 !Di £26.90 
3501 D S-a*G 96 tp; £32 90 

48 :c i- for 35 or 40 track operation 
9 6 tp J . for 7 7 or 8 0 track operation 
10 & -B-a Sector available at same pricos 

8 " D I S K E T T E S 
EXCVAT 

3060 S S C M S/Density £21.90 
3090 S SxJec D. Density £24.90 
3132 0 S<5*d 0/Density £30 90 

32 hard sector available at same prices 

L I B R A R Y B O X E S 
LB5 for minidisks £2.20 
LB8 for 8" disks £2.30 

Prices EXC VAT 

n 
ALL ORDERS FOR DISKING EDUCATIONAL SALES DEPARTMENT 
PLEASE CLEARLY MARK YOUR 
ORDERS FOR THE ATTENTION OF 
DISKING EDUCATIONAL SALES 
DEPARTMENT. 
These spccial low prices, apply to 
Educational Establishments. We will 
despatch goods on receipt of an 
official order, for order values over 
E30.00 inc. VAT. We do this on the 
UNDERSTANDING THAT 
INVOICES WILL 8E SETTLED 
WITHIN THIRTY DAYS or 

preferably less please. 
Alternately, you may send your 
remittance with your order if you so 
wish. Also bear in mind, that you do 
have to pay VAT, which will be 
added to these prices. 
If you are in any doubt, please see 
the coupon on this ad., to help with 
your calculations, or telephone us 
for assistance. 
NO FREE GIFTS are included, at 
these prices. 

U.K. P&P RATES INC INS. EXC. VAT 
Minidisks 1-2 PACKS each pack @ 95p 
Minidisks 3-5 PACKS each pack @ 75p 
Minidisks 6-9 PACKS each pack @ 60p 
Minidisks 10+ PACKS • POST FREE * 

@20p 

§60p 
< 

8" disks 12 PACKS each pack < 
8" disks 3-5 PACKS each pack ( 
8" disks 6 9 PACKS each pack 
8" disks 10+ PACKS ' POST 
LB5 5.25" Library box 1 -4 off 
LB5 5.25" Library box 5-9 off 

B>£1 60 
5) L1.20 
@90p 

FREE ' 
@40p 
@30p 

LB55.25" Library box 10 + 
LB8 8" Library box 14 off 
LB88" Library box 5-9 off (5) 45p 
LB88" Library box 10+o f f @ 30p 
For CK5 5.25" Cleaning kit read 
Minidisk postal rates 10+ POST FREE 
For CK8 8 Cleaning kit read 8" disk 
postal rates 10 + POST FREE 
For SDL or SDLX (5.25" version only) 
read Minidisk postal rates. 

o: 

x-yHJ) Wm 

111 
J i l l 

Wi 
ill 

C L E A N I N G K I T S 
Prevent head crashes and 
ensure efficent error-free 
operation. Enough for 26 bi-
monthly cleans & a lot 
cheaper than a service call! 
CK5 for 5.25" disk drives 

£14.90 
CK8 for 8" disk drives 

£14.90 
Prices EXC VAT 

DISKING EDUCATIONAL SALES DEPARTMENT 
Liphook, Hants, GU30 7EJ. U.K. 

TEL (0428) 722563 TELEX 849131 Telbar G 

QTY DESCRIPTION PRICE EXC VAT 

TOTAL GOODS VALUE EXC. VAT 

TOTAL DELIVERY AND INSURANCE 

SUB TOTAL EXC. VAT 

VAT 

TOTAL VALUE OP ORDER 

Name: 

Address: 

TeJ No. 

Or please charge my credit card No: 

ACCESS VISA & DINERS CARD WELCOME 



r m A n Exci t ing range for 16K ZX81 n m 
» f r o m S O F T W A R E F A R M » 

YOUR MISSION 
To penetrate the witches defences, enter 
her cavern and destroy her wicked hean. 

THE WITCHES DEFENCES 
Stalagmites and stalactites - which grow 
across your path. 
Vo lcanoes - to get past alive - if you can! 
Vampi re Bats - that cling to your ship and 
make controls sluggish 
Cave- ins - should you hit the side of the 
cave with your Laser Cannon or Bomb, part 
of the roof will cave in on you 

^ B f l g g 

S 
> Written entirely in machine 
code 

• Hall of Fame 
• 1 or 2 players 
• Mystery score positions to 
bomb 

• 5 skill levels 

M k 2 

Beat that high score! 
Gobble those dots before those meanies 
gobble you! 
Your only aids are four 'Power Pills" which 
make the meanies edible. But not for long! 

Machine coded for fast action 
Extra "Gobbler- for 10.000 
points 
On screen scoring 
High score with enter name 
facility 
Up to 4 players 

" " a s s * 

Stay alive as long as possible in open space 
filled with flying rocks. Score by shooting 
them - which also causes them to break into 
lots of little bits and makes life even worse! 

• Machine coded for fast action 
• On screen scoring 
• High score wrth enter name 

facility 
• Up to 4 players 
• Extra ship for 1.000 points (not 

as easy as it sounds!) 
• Ship moves just like arcade 

version 
• Rotate left/rotate right/thrust 
• Fires in all 8 directions 
• Increasing number of asteroids 
• Three asteroid sizes 
• alien spaceship (fires back!) 

S e n d you r order to: 

D e p t B T H E S O F T W A R E F A R M , C r a i g o F a r m , B o t a n y Bay, T i n t e r n , G w e n t 

D 

150 Skill levels' 
1 Played against the clock -
froggie only has a short while to 
live! 

Jump your frog over the lanes in the road -
preferably without being turned into jam by 
the approaching traffic! Then cross the river 
by hitching a few rides on some passing logs 
and finally into the safety of your hole on the 
opposite bank. Once all "Frog Holes' have 
been filled you start again with a different 
pattern and a bonus frog. 

D. A. C O M P U T E R S L T D 
184 L o n d o n R o a d , L e i c e s t e r L E 2 1 N D 

T e l e p h o n e : 0 5 3 3 5 4 9 4 0 7 
A U T H O R I S E D B B C D E A L E R A N D S E R V I C E C E N T R E 

B.B.C. HARDWARE 
B.B.C Model A £ 2 6 1 . 3 0 
B.B.C Model B £348.26 
Single Disc Drive £189.00 
12 B & V V Monitor £86.00 
14" Microvitec Monitor.... £250.00 
Sanyo Cassette Unit £20.00 
Cassette Leads £2.00 

UPGRADES 
Complete A to B Kit £58.00 
Disc I / face Kit £70.00 
Memory Upgrade K:t £21.74 
Analogue Upg.ad' j Kit £9.40 
Printer & User I / O Kit £9.40 
Serial & RGB <il £11.45 
Expansion Bus Kit £7.95 
Fitting and Testing Extra 

PRINTERS 
Seikosha GP100 £192.00 
Printer Lead — Parallel £13.30 
Printer Lead — Serial £7.99 

A T O M SOFTWARE 
Games Packs 1 - 1 0 . . . . e a c h £9.00 
Maths Pack 1 & 2 each £9.00 
ATOM Business £9.00 
ATOM Life Package £9.00 
ATOM Word Pack Rom £26.00 
ATOM Toolbox £22.50 

BOOKS 
Acornsoft Creative Graphics 

£7.50 
Acornsoft Graphs & Charts..£7.50 
BBC Revealed £7.95 
Basic Prog. or. B.B.C £5.95 
Let Your BBC Teach You. £6.45 
Programming the 6502 — Zaks 

£10.75 
Assembler Language Progs. 

£8.95 
30+ Progs, for the B B C £4.95 
Pfact. Progs for BBC & Atom 

£5.95 
Easy Prog, for the BBC £5.95 

B.B.C. SOFTWARE 
Complete Range of Acornscft 

Software £8.65 
Acornsoft Arcade Action ... £10.35 
Lisp Cassette £14.65 
Forth Cassette £14.65 

Range of Program Powor Software 
Range of Niblesol t Software 

Beeb Invaders £6.09 
Maze Monster/Dodgems/Cube 

£5.66 * 
Geographic Quiz £5.66 
Games for 16K BBC £5.66 
Disassembler & Character 

Builder £4.35 
B.B.C. Micro Covers: 

Vinyl £4.50 Cotton £2.50 

Prices DO NOT mcluce VAT Postage 5Cp on all items except Computers. 
Monitors. Disc Drives and Printers £7.00. 

pTomic 
A c n i n e c o D e 

A b o o k c o n t a i n i n g 2 3 f u l l y e x p l a i n e d m a c h i n e 
c o d e p r o g r a m m e s f o r t h e A t o m . 

D A T A S O R T S • M O D E 4 C H A R A C T E R S ® 

G A M E S • P O O L S P R E D I C T I O N • T O O L K I T ® 

O v e r 5 0 K o f p r o g r a m m e s i n 1 b o o k f o r £ 5 . 7 5 i n c . 
B o o k a n d C a s s e t t e ( s o u r c e c o d e ) £ 1 5 . 5 0 . 
B o o k a n d C a s s e t t e ( r e a d y t o r u n ) £ 1 5 . 5 0 . 
C a s s e t t e o n l y £ 1 1 . 5 0 . 

PTOm LORD 
I f y o u n o w o w n a B B C d o n ' t t h r o w a w a y y o u r 
t a p e s , f o r A T O M L O A D a l l o w s y o u t o l o a d A t o m 
t a p e s d i r e c t l y i n t o t h e B B C M i c r o ( M o d e l B ) . 

B B C - T Y P E B A S I C • A T O M B A S I C • A T O M 

T E X T F I L E S • A T O M M A C H I N E C O D E « 

A T O M D A T A F I L E S • 

C h e c k s f o r S y n t a x d i f f e r e n c e s , c h e c k s f o r d i r e c t 
a d d r e s s i n g o f m e m o r y , d i s a s s e m b l e s m a c h i n e c o d e , 
a n d i n a l l cases f l a g s p o s s i b l e e r r o r s . 

O n C a s s e t t e — A l l t h i s a n d m o r e f o r o n l y £ 9 . 7 5 i n c . 

E C C E P r o d u c t i o n s , 3 / 7 3 S t a t i o n R o a d , 
S i d c u p , K e n t . D A 1 5 7 D R . 
0 1 3 0 2 1667 . ( M a i l o r d e r o n l y ) 
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DOWNSWAY 
NEW MEMORIES 
FOR THE ZX81 

All new, completely restyled ultra-slim memories measuring only 
82 x 58 x 22mm. Fully cased in inject ion-moulded black ABS 
plastic which matches the finish of the ZX81, both memories 
incorporates a very tight-fitting, gold-plated edge connector. The 
64K memory needs no extra power supply, and is switchable to 
enable other accessories to be used. 
16K R A M Pack . . . £59.95 
64K Memory . . . £24 .95 
plus p & p 

32K RAM FOR SPECTRUM 
A full 48K of memory for the 16K Spectrum — simply D.I.Y. 
installation by just undoing 5 screws and plugging in! 
For Issue One machines (with light grey keys) — a RAM board of 
advanced design, using "state-of-the-art" technology — only 
£42.50 plus p & p. 
For Issue Two machines (with dark grey keys) — a simple plug-in 
kit of I.C.s which f it straight in to the sockets already provided — 
only £32.50 plus p & p. 
Both come wi th fully detailed, illustrated instructions. 

EXTRA MEMORY FOR YOUR 
ZX81 SPECTRUM, and now.. VIC 20! 

16K CARTRIDGE FOR VIC 20 
Completely new 16K RAM Cartridge, featuring the same high 
standards of technology and styling as other Downsway products. 
Gives the VIC 20 a full 20K of RAM, and plugs directly into the rear 
expansion port. Fully compatible with appropriate accessories, 
the cartridge is cased in matching ABS plastic, and measures only 
140 x 65 x 1 7mm (when fitted, only 20mm protrudes from the 
computer). 
Price £47.95 plus p & p. 
Naturally Downsway add-on memories are fully tested and 
guaranteed, but should you be dissatisfied for any reason, just 
return the memory wi th in 14 days for a full refund (and your old 
16K RAM pack, where appropriate). 
Please allow up to 28 days for delivery. 

T 0~"D0 WN S WA Y~E L E CTRO N~l CS~ (*UK7 ~LT D? 
DEPT. M 
DEPOT ROAD 
EPSOM, SURREY KT17 4RJ 

Please send me; 

Q t y . I t em Price T o t a l 

1 6 K R A M f o r Z X 8 1 £ 2 4 . 9 5 
6 4 K M e m o r y f o r Z X 8 1 £ 5 9 . 9 5 

3 2 K R A M Board (Issue 1 S p e c t r u m ) £ 4 2 . 5 0 

3 2 K R A M K i t (Issue 2 S p e c t r u m ) £ 3 2 . 5 0 

16K R A M f o r V I C 2 0 £ 4 7 . 9 5 

Post a n d Pack ing £ 2 . 0 0 

T o t a l £ 
My cheque/P.O./ Money Order is enclosed 
Please debit my Barclaycard No 

Name: 
Address: 

SOFTWARE 
for ZH-81ZX Spectrum BBC Pilot) 

5 0 N e w maths programs — improve your maths 
and programming skills by playing Simon maths 
G a m e s . 

Choose your own level of difficulty — suit ages 10-16. 
10 programs on each tape — most incorporate 

M o v i n g G r a p h i c s and are fun to run. 
Let your computer help you to pass your exams. 

Maths 1 Number. Area, Fractions. Decimals. Money. Length. 
Number, Estimation. Test 1. Came 1 

M a t h s 2 Volume. Ratio. Percentages. Perimeter. Bases.Time. 
Number. Estimation.Test 2. Game 2 

M a t h s 3" Directed Number. Co-ordinates. Angles. Scale. Probability. 
Density. Temperature. Estimation. Test 3. Came 3 

M a t h s 4 Square Roots, indices. Circles, inequalities. Statistics. 
Number. Fractions. Angles. Test 4. Came 4 

M a t h s 5 Equations. Directed Number. Statistics. 
Probability. Circles. Equations. Pythagoras. 
Simultaneous Equations. Test 5. Came 5 

Simon Software 
Quality tapes copied at normal speed for better 

eproduction. 
Cassettes with 10 programs, full instructions 
and Printed Programs £6 (inc. VAT). Please add Clp&p 
FREE! blank tape with each set ordered. 
Send cheque/PO to: Simon Software. Dept. E.S. 
(or Requisition Order). Freepost, New End. 

Redditch, Worcestershire B96 6NE. 
(Please state ZX-81 (1K). (16K) or BBC Micro) 

or ZX Spectrum. 

R E G I S T E P r D R E F E R R A L C E N T R E 
FOR T H E B B C P R O J E C T 

B E E B U G F O R 
T H E 

B B C M I C R O 
I N D E P E N D E N T N A T I O N A L USER 

G R O U P FOR THE B B C M I C R O 
M E M B E R S H I P N O W E X C E C D S 16.000 

1 « . 0 0 0 M E M B E R S C A N T BC W R O N G - 8 C E 0 U G P R O V I D E S THE BEST S U P P O R T 
r o n THC o o c M ICRO, B E E B U O M A O A Z I N I - N O W M P A C E S INCLUDING N E W 
P R O D U C T GUIDF S U P L E M E N T - D f V O T t O I NCLUS IVELY T O THE » B C M I C R O . 
P r o g r a m * - Hlr>« to Tip I - Ma jo r Arx lc la t — New» - Reviewa — Commen ta ry . 
P L U S ™ m l i » ' l dacount K I H M w>th Naoonal Retatara. P L U S m*r-i»ct Software 
l ib rary . • g - o w n g range o l to*rw«re (torn t round C3 50 pe» c a v u n a 10Meg«i r> f«a 
y w . ><r>t <aaue April 1962 Rapnnta of a t i t i u e t avtfebte to «namfeer», 
Dec.' J a n I . MI Y Program Teaturee: Space City (W*ade» tvp* Breakout. Ar .a t 
l i o n s : * ta int ing program!. Rotcuo I r t 'Kv iOuWy retrieve* progrKn alter 8ad l o e d n g 
OI "IStd P/o-flr«rn V o t n g o " ! end Pack - a p»oji».-n ;o compact Cove prog-a-nt end dec 
iy» tam io»WtV ScfTuvare r«v4ew» — •icJud'-g W O R M H , 8OC* w w m , 
j i r r» ! l t k» . interface :o Mo>3el A . How :O « w i i she video cor.voiet chipt and - 3 w i for 
iha newcomer. o h * a now crop o l hinta end U H . 
rebiuery litua Program (wwn: 8EE8MAZJ - Find >cv way tnicugh :fws 'endom 
irare, n i M by 30 vmrt f!0m inaide the maja an eiceOen: game. f iVC-OICt • A 
Boa© .mptementaSon of VAHT2CT IR». a ntwel dee oir-e. Alio a luting ol W.N0V 
FltLO -- a cee4on fro-n Acorntofl. SPlfiOPLOT vcreon cootfe.-. and a cc«TC>-eio 
memory dtp'a v îogtam y> a uu>t key. flu» Mach.ne Code Screen Dumpt lor tho E 
and So*otto Vnnio-i. article* on USW0 riLCS. IDEAS ON ANIMATION ISnctiKHvg « 
Rotating Cuba cog'om) an lnrodu:vw> to the m ol l»roced<jree. a Survey ot Booke cr> 
the 8BC Men), arO a RcovSop of Dac Syttem M.nti PLUS > varfety of HINTS. TIPS 
ANO INFO. tocJudng a (Ingle VDU com-ne--d to porforr. a SIDEWAYS SCROLL 
March: P-ogcom («:. •> ; l/a I32kl, Duel lttx.'JJ»>. Soua'o Dance. 30 RotaM* 
Iwii rou:e afryob.ectl Mc-otkeKh HCk) »c»tan0>awAgpicgrjm in c^yona ino ot c<y» 

lor -.r* BBC nxro Rr̂ .aw ot tptcn. So*o»ha. Tand, Oirr«l». W.-ji :o Co 
i.-a Cpa»f*9 SyMfn Op. Die Fo<irelter Proya<T<. *-<3 fu« One «MVuC»n 

tat. NaweoTMn ao;ia on Ian KJ G>ap>>c> Wrtndowa. 
PLUS Hew to gat a rxv. Cpm'.ng Sr««m ROM »"<J a «oc-»i drjl or. WottwK 
Imar rWf* onM-
AprllMay lama Special Annlvaraary itmua - contain! ode* to t*e whole of 
0CC0UG Volume ». r/ .*< Compowr crajta comptax J pan Mrmon>« w«h thit 
t>rttie»a«r Propter. Colour bar chart ganarator program. 8«eb rfpp(«ma<vj;on of tfte 
Connect Four Oame. Irrvailon - j IK P>jt Ravlaw of Tape Recordar* for lha 
8eab: a Bii-C P'ooram Editor, wtveh it's vjr jble» PfOCeArM. and anacut« 
and Rtfeca A a Sajie Program; Ravlewa of Acorntoft G*-NOI and tha Torch 780 
Oiic Pack. DHc W«vj Prog-a-n. Nrwcomtrs introduct'̂ i to Mode 7 H » to u w the 
un»v«Wo: and a jouono to pnnt OowWa Ho-;M Ctvaraciers n all model 
Viujrmc program] now a*a^Ve on catvttte tomembera at £3.50inc: VAT b p-p 
tee April1 May «.< for data 't 

MIMBCRS SOFTWARE LIBRARY . 
OKer» rrerr&et a ̂ cwrfl ranga o< toft^ara from C3.50 par cauatta. 
J St»-fire I3ZKI. 2. Moonlarnjet ("6KI 30 No^ahn and &ou«U»7. 3. aNape Match 
<16X1 NUndtandv < mag< Ee: I32XT 1 C/<o Attack I32KI. 6. Aitro-Trackar 'JJICI. 
UtlllHee: I. DitatKOiNct (16K>. RedcriK (I6K). MitM T«»t lid (}2X). 
Application I SuptifUx (32K). 2. Mtttcrfo O ZX) 
1 Jft dbccenc to nrrrVn on thc cxcrilret woidwHc wotd proccttint package — Tki 
rrprrtrr.u a pf O r̂r (5 00 ^ p R f 8 S 

BttBUCI Mi negoclated a deal with ACORN ovat the naw 1,2 OPERATING SYSTEM ROM 8EEBU0 membara ara offared the ROM at around half-price. Sea 8EE8UO Feb laiua for datalla. 
S e n d C I . 0 0 & S A E f o r S a m p l e . 
M e m b e r s h i p : U K 5 . 4 0 f o r s ix m o n t h s 

9 . 9 0 f o r o n o y e a r 
O v o r s o o s o n e y e a r o n l y : 
E u r o p e £ 1 6 . 0 0 M i d d l e E a s t £19 .00 
A m e r i c a s & A f r i c a £22 .000 
O t h o r C o u n t r i e s £23 .00 

YC6 
M a k e c h e q u e t o B E E B U G 

a n d s e n d t o : 
B E E B U G D o p t 4 

374 W a n d s w o r t h R d . 
L o n d o n S W 8 4 T E 

E d i t o r i a l M a t o r i a l t o P O B o x 50. 
S t A l b a n s . H e r t s . A L 1 1 A R 
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100 PRINT "List From' 
110 GO SUB 8100 
120 LET a=x 
130 GO SUB 8000 
140 PRINT x*;" 
150 FOR j=l TO 4 
160 LET x=PEEK a 
170 GO SUB 8050 
180 PRINT x*;" "; 
190 LET a=a+l 
200 NEXT j 
210 PRINT 
220 GO TO 130 
300 PRINT "Write To" 
310 GO SUB 8100 
320 LET a=x 
340 LET x=a 
350 GO SUB 8000 
360 PRINT x*j" "; 
370 INPUT a$ 
380 IF a * = " S " THEN 
390 IF LEN a*<>2«INT 

(LEN aS/2> THEN 
GO TO 370 
PRINT a* 
LET x*=a*( TO 2) 
GO SUB 8120 
POKE a ,x 
LET a=a+l 
LET a*-a$<3 TO ) 
IF a*>"" THEN GO 
TO 41o 
GO TO 340 
PRINT "Run From" 
GO SUB 8100 
CLS 
LET A=USR x 
STOP 
LET x=INT (a/256) 
LET z=x 
GO SUB 8050 
LET x=a-z*256 
GO TO B060 
LET x*="" 
LET k=INT (x/16): LET 
y=ki IF y>9 THEN LET 
y«=y+7 
LET x$=x$+CHR$ (y+48) 
LET k=x—k*16: IF k>9 
THEN LET k=k-»-7s 
LET x*=x$+CHR* (k+48) 
RETURN 
INPUT x* 
IF LEN x*<>4 THEN GO 
TO 8100 
LET x=0 
FOR i = l TO LEN x* 
LET y=CODE x*(i>: IF 
y>57 THEN LET y=y-7 
LET x =x *16+y—48 
NEXT i 
RETURN Figure 1. Hexadecimal loader 

THIS EDITOR program provides a uscr-fr icndly 
set of routines that wi l l protect against invalid 
input as far as possible. The routines have 
been located at the top end of RAM, just 
below the space reserved for user-defined 
graphics. Consequently othfcr programs on 
which you wish to use the routines may be 
loaded in the normal manner. The listing is for 
a 16K Spectrum but details to relocate the 
code for a 48K model are included later in the 
article. The Basic program is as program 1. 

To enter the menu Run 9999. The first 11 
routines occupy just under 3K of memory and 
you wil l see that provision has been made for a 
further five routines. A particular routine is 

EDITOR 
400 
410 
420 
430 
440 
450 
460 

470 
500 
510 
520 
530 
540 

8000 
8010 
8020 
8030 
8040 
8 0 5 0 
8060 

8070 
8075 

8080 
8090 
8100 
81 lO 

8120 
8130 
8135 

8140 
8150 
8160 

Trevor Hill dons his green eyeshade and presents a 
program which stops you making wrong inputs to 

your Spectrum 
called by input of the appropriate routine 
number. Should you accidentally call up one 
of the last five routines the program wil l 
default to routine 00. 

Whenever input is required a prompt 
message is displayed followed by a Hashing 
question mark. Any time that input is being 
requested the routine may be terminated by 
use of Break — Shift Space. Should you make 
a typing error it may be corrected by use of 
Delete — Shift 0. Once input is complete the 
flashing question mark remains until you 
confirm input by Enter. 

In order to illustrate the use of routine 00, 
which is a disassembler, you are asked for the 
start and finish addresses and print details. 
The routine knows that addresses must be in 
hexadecimal and wi l l only accept input of the 
correct length. Should you type in a finish 
address lower than the start address the 
routine wil l be aborted. Input 11 in order to 
dump to the printer — any other input will 
dump to the screen. As in Basic screen ful l wil l 
give the Scroll message. N wi l l terminate the 
routine, almost any other key wil l cause the 
display to continue. 

The disassembler handles correctly all Z-80 
instructions and recognises that RST 08 and 

RST 28 instructions are followed by data 
bytes. Since labels are not included, JR 
instructions give as part of the mnemonic the 
absolute jump address. 

Routine 01, the Print Data routine, is 
similar to routine 00 except that Output is 
now Data. In figure 5, routine 02 wil l 
interpret the bytes as character codes. Codes 
00 to IF do not represent characters and a 
flashing question mark wil l be printed 
whenever the routine comes across one of 
these codes. 

Routine 03 — Write Code — allows the 
input of instructions or data. It is intended 
that each line of input should correspond to 
one instruction so the maximum number of 
bytes that wil l be accepted is four. The 
program knows that each byte occupies two 
hex digits, so it wi l l not accept an odd number 
of digits. Exit from this routine is by Break. 

Routine 04 — Write Chr$ — is similar to 
routine 03 except the input now represents 
characters. Numbers, upper and lower case 
letters and the symbols in red on the keys — 
function shift — may be input. I have excluded 
the keywords written on the keys and symbols 
< = , < > , > = since the use of the delete key 

(continued on page 97) 
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C J E 0 0 0 
S P E C I A L I S T S 

m i c r o c o m p u t e r s 
VA T included where applicable 

QUALITY DISK DRIVES 
Single drive 40 track single sided 1 x 100k £180 /£225 .00 
Dual drive 40 track single sided 2 x 100k £365.00 
Dual drive 40 track double sided 2 x 200k £550.00 
Dual drive 80 track double sided 2 x 400k £799.25 

All drives are cased w i th ow n PSU for reliability, 
and include connect ing cables and utilities disk. 

Delivery £4.00. 

SOFTWARE FOR THE BBC MICRO 
MISSILE CONTROL the first implementat ion on the 

BBC Micro of the popular arcade game. <32K) £5.00 
MAZE MAM an authentic version of the popular 

arcadc game. (32K) £6.00 
BALLOONS a highly original game that soon becomes 

compulsive playing. (32K> £6.00 
D I S A S S E M B L E R the memory dump routine includes 

a scrolling back in memory facility. {16K) £5.00 
MISSILE CONTROL. MAZE M A N f t BALLOONS 

use the Keyboard or Joyst icks for control 

30+ PROGRAMS FOR 
THE BBC MICROCOMPUTER 

This Book contains program listings, w i th explanations & 
tips on using the BBC Micro 

GAMES UTILITIES GRAPHICS & MUSIC 
Most programs wil l run on Model 's A & B 

Edited by C.J. Evans, various Authors. 
A pair of cassettes w i t h all the programs is available. 

BOOK £5.00 
BOOK & CASSETTE SET £9.00 

LEADS 
The BBC Micro comes wi thout a cassette lead 
7Pin Din to 2 x 3.5mm £> 1 x 2 .5mm minijacks £4.00 
7Pin Din to 5Pin Din & 2.5mm minijack £4.00 
7Pin Din to 7Pin Din £4.00 
7Pin Din PLUGS Two for £0.65 
6Pin Din PLUGS {for RGB socket I T w o for £0.65 
5Pin Din PLUGS {360' for RS232) Two for £0.65 

RS423 TO RS423 (BBC Micro to BBC Micro) 
Two metre cable £4.00 Four metre cable £5.00 

TELEVISION/MONITOR LEADS 
full range available 

Phono plug to Co-ax w i th high quality cable 3 Metres £3.00 
BNC Plug to BNC Plug £3.10 
BNC Plug to Phono Plug 

(i.e. BBC Micro to Rediffusion TVRM) £2.20 

PRINTER CABLES 
BBC to 36 way Centronics Type connector £17.50 
8 8 C to 25 way D Type (For use w i th RS232) £9.50 
BBC to 40 way edge connector (Centronics 739) . . £20.00 
TORCH to 36 way Centronics Type connector £20.00 

BLANK C15/C30 COMPUTER CASSETTES 
T e n for £4 .50 A N Y M I X 

15 Way O Type Plug w i th Cover £2.75 
Computer graphics design pads 100 sheets £4.00 

BBC UPGRADE KITS 
R A M UPGRADE (100ns) £23.00 
KIT A Printer & I /O Port £9.50 
KIT B Analogue Port £8.00 
KIT C Ser.al I /O & RGB £10.00 
KIT D Expansion Bus/Tube £8.00 
Full Upgrade kit £60.00 

Al l components full specification 

STAR DP8480 PRINTER 
FROM £250.00 INC VAT 

80 CPS : 80/96/132 COLS 
BIDIRECTINAL LOGIC SEEKING 

TRACTOR WITH FRICTION FEED 
RS232 £217.39 + £32.61 V A T £250.00 

High Res Graphics opt ion to allow BBC Screen dumps 
£15.00''£20.00 

(24HR SECURICOR DELIVERY FOR PRINTERS £8 00) 

VAT included where applicable 
Send SAE for full Price List of our large range of accessories. 

POSTAGE A d d 50p per order or as stated 

C.J. E. 
m i r r n r n m n i l i o r c D o p t ( Y C ) - 2 5 H E N R Y A V E , R U S T I N G T O N . I I I l L i I U L i U k k l ^ J U k c k b W . S U S S E X B N 1 6 2 P A ( 0 9 0 6 2 ) 6 6 4 7 

S I N C L A I R A N D 
O R I C C O M P U T E R S 
UK prices are shown first. Tho bracketed prices are European export prices which 
include insured air-mail postage to all the countries of Europe including Norway, 
Sweden, Finland, Denmark, Spain and Italy. For overseas customers outside Europe an 
extra £5 postage per item is charged. 
Oric 1 48K computer £147 (£158). 
At last our now luxury versions of the 48K Sinclair Spectrum are here with full sized 
jypowriter keyboards enclosed in a tough larger plastic case which also houses the 
power supply and the computer pcb. Full-travel, gold-plated switch contacts wi th a life 
of 10® operations aro fitted. Believe it or not these cost only a tiny bit more than the 
standard model. Spectrum ZXK £161 (181). Spectrum ZXKS (As above but also fitted 
wi th a space bar and double sized shift and enter keys) £169 (189). Standard ZX 
Spectrum 16K £108.70 (£129). Standard ZX Spectrum 48K £152 (£172). 32K memory 
upgrade for 16K Spcctrum (Issue 2 only) £44 (£451. Fuller master unit for the Spectrum 
including speech synthesizer, sound synthesizer, amplifier and joystick ports £47.78 
(£56). Zx microdrive n/a (n/a). Zx RS232 n/a (n/a). zx printer £52.13 (61). 5 printer rolls 
£10.43 (£16). zx81 £43.43 (£52). zx8l ram packs 16K £26.04 (£28). 64K £49 (£51). 
Keyboards for ZX81 andZX Spectrum: without spacebar £28 (£33), with space bar £36 
(£411. 

C O M M O D O R E C O M P U T E R S 
Commodore 64 £299. Vic 20 £130. Kit to allow the use of an ordinary mono cassctte 
recorder with the Vic 20 and tho Commodore 64 £6. Commodore cassette recorder for 
these computers £36.50. Super oxpander high resolution cartridge £27.95. We stock 
most accessories. 

G E N I E C O M P U T E R S 
New Colour Genie £179. Accessories for Genie 1 and Genie 2:— EG3014 32K £189. Disc 
d r i ves : - single £199, dual £369. Printer interface 36. 

P R I N T E R S 
The Epson MX80FT3 has boon replaced by the almost identical CTI CP80 £299. Epson 
FX80 £387. Epson MX100/3 £425. Oki Microline 80 £207. Oki Microline 82A £360. Oki 
Microline 83A £503. Oki Microline 84 £730. Oki Microline 92 £470. Oki Microline 93 £640. 
Seikosha GP100A £199. Low cost daisy wheel pr inters:- Smith-Corona TP1 £418, 
8rothe.' HR1 £520. Tho Bytewritcr, tho latest miracle, a combined daisy wheel printer 
and electric typewriter for only £418. Wo can supply interfaces to run any of the above 
printeis from Sharp Computers. 

S W A N L E Y E L E C T R O N I C S 
Dept YC, 32 Goldsel Rd., Swanley, Kent BR8 8E2. 

Tel Swanley (0322) 64851 
Postage CI on Sinclair products (UK). €3.50 on other computers, F4.50 on printers and 50p 
on other orders. P/easo add VAT to UK orders. Official credit and overseas orders 
welcome. 

ZX 
Serious Application Software for your 
16K ZX-81 /SPECTRUM 16K or 48K 

(Please specify) 

M A T H S 
For ch i ld ren 5 -12 years o f age + — * / , al l w i t h excep t i ona l H E L P fac i l i t y ( fu l l 
s t cp -by - s tep exp lana t ions ) a n d op t i ona l e n t r y o f un i ts , t hen tens. £8.00 

S A L E S L E D G E R 
Ideal smal l bus iness sys tem, d a y - b o o k s , s t a t e m e n t s e tc fo r u p t o 200 
a c c o u n t s . £10.00 

P U R C H A S E L E D G E R 
Day b o o k s , r em i t t anc e adv i ce e tc fo r u p to 200 a c c o u n t s . £10.00 

I N D E X / R E T R I E V A L S Y S T E M 
P o u r levels o f da ta , usua l fac i l i t ies inc search o n k e y w o r d or par t o f w o r d . 
£6.50 

B R I D G E 
Full s c o r i n g s y s t e m d isp lays a n d p r i n t s fu l l s co reboa rd , to ta ls fo r 5 rubbers 
and all hands played. £6.50 

M O R T G A G E 
H o w l o n g w i l l any m o r t g a g e be if t h e ra te increases? W h a t s h o u l d I pay if t h e 
in terest ra te changes? M o r t g a g e tel ls y o u (and more ) . £4.50 

R E T A I L A C C O U N T I N G 
Excel lent re ta i l ing sys tem, t a k i n g s / p r o d u c t sales analyses e tc . £10.00 

S H A R E P O R T F O L I O 
A n a l y s e a n d t race i nves tmen t s l is t ings b y t ransac t i on , c u r r e n t ho ld i ngs , P & L 
analys is e tc . £10.00 

I N C O M E T A X 
Tax c o d e ca lcu la t ion , P A Y E c h e c k i n g a n d net pay ca lcu la t ion fo r f u t u r e 
m o n t h s . £10.00 

Z X S A S 
(Dept (YC) 

42/45 New Broad St, London EC2M 1QY 
(S.A.E. for more details! 
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(continued from page 95) 
would mess up the display; these, and the 
other keywords, wi l l have to be input using 
their character codes and routines 03. 

Routine 05 Insert - enables the insertion 
o f code. The present l imit is the highest 
address to which code has been written. You 
wi l l see that an opportunity is given to change 
the limit value. As code is input, room is made 
for it by moving up the existing code between 
the write address and l imit address. Figure 15 
shows the effect o f the input given in figure 8; 
exit from the routine is by Break. 

Routine 06 Delete - deletes code from 
Start address to Finish address. The purpose 
of the L imi t address is as described for routine 
5. Th is t ime, code is removed by moving the 
code after Finish address down memoiy to 
L imi t address. The byte immediately after 
Finish address wi l l end up in Start address and 
so on. In both routines 05 and 06 i f the 
relationship between Start, Finish and L imi t 
addresses does not make sense then the routine 
wi l l be aborted. 

Routine 07 — Move routine — transfers a 
block o f code to some other location. The 
transfer may be up or down memory, the 
routine w i l l sort out the details. The code in 
Start address is moved to Move address, the 
Lode is Start address + 1 to Move address + 1 
and so on. I f the move is down memory the 
l imit address remains unchanged but can be 
changed by using routine 05 (exit from routine 
05 after changing limit). I f the move is up 
memory then the l imit address is updated 
automatically. 

Routine 08 called Search enables a block of 
memory to be searched for a particular 
sequence o f code. The search code may be 
from one to eight bytes in length. Th is routine 
is particularly useful i f you are thinking of 
modifying a sub-routine and you wish to know 
exactly where in the program it is being called. 
The addresses listed are where the start o f the 
code occurs. Screen ful l w i l l give the 

opportunity to Scroll. Routine 09 — Replace 
— enables a block o f memory to be searched 
for a particular sequence of code and wherever 
it is found, replaced. The code may be from 
one to eight bytes in length and once the 
search length is decided the routine wi l l only 
accept a replacement code o f the same length. 
This routine wi l l be particularly useful later 
for modifying the program for the 48K 
Spectrum. 

Routine OA — the Run routine - is used to 
run other machine-code programs. I f break 
points are not required then input an address 
in R O M as the break point — say 0000. This, 
o f course, wi l l have no effect. The left hand 
registers are the main set and the right hand 
registers the alternative set. You now have the 
option of either: continuing to run from the 
break point wi th no further breaks — type in a 
R O M address; continuing to run wi th a 
further break point; or aborting the routine by 
Break. 

There is no l imit to the number o f break 
points you use, so single stepping through a 
program is possible. Just keep on changing the 
break point by one instruction at a time. One 

word o f warning - when a break point is 
inserted in a program it actually changes the 
program by inserting a JP instruction. As long 
as you hit the break point the program wi l l be 
automatically returned to its oiiginal value. I f 
for some reason the break point is not reached 
you wi l l have to correct the program 
manually. 

Some possibilities for additional routines 
that spring to mind are an assembler, user-
def ined graphics generator , hex/octal/ 
binary/decimal conversion routines, two-pass 
disassembler — but I must move on to 
something else. 

Table 1 includes the locations where you 
should store the addresses o f your routines. 
T o modify the menu to display your routine 
titles only requires the addition of data starting 
at 7F.86. The menu details start at 7E00 and 
consist of the character code corresponding to 
the routine names. The end o f a message is 
signified by having bit 7 set. 

I have included the first few bytes in table 2 
and i f you carry on you should see what 
modifications to make from 7E86 onwards. 

(continued on next page) 

Table 1. Variables. 

Routine addresses 
Address Contents Address Contents Address Contents Address Contents 
7F00 Variable 7F28 Break 7F38 00 6C 7F48 0 8 J EE 

string 7F29 Point 7F39 77 7F49 76 string 
7F2A code 7F3A 01 [ 8E 7F4A 09 J AE 
7F2B C3 7F3B 79 7F4B 76 
7F2C CF 7F3C 0 2 T 7C 7F4C 0 A J 95 
7F2D 73 7F3D 75 7F4D 73 
7F2E Limit 7F3E 03 52 7F4E OB | 

7F1F 7F2F address 7F3F 77 7F4F 
7F20 7F30 Tiansfer 7F40 04 B7 7F50 OC 1 
7F21 7F31 address 7F41 75 7F51 
7F22 7F32 Finish 7F42 05 I 34 7F52 ODT 
7F23 7F33 address 7F43 76 7F53 
7F24 7F34 Start 7F44 06 F 09 7F54 0E 1 
7F25 7F35 address 7F45 76 7F55 
7F26 7F36 String 7F46 0 7 7 37 7F56 _ 0 F J 
7F27 7F37 address 7F47 75 7F57 

Table 3. 48K Changes made using replace routine. Table 2. Print Data 
16K 48 K 16K 48K 16K 48K 16K _48K_ Address Byte CHR$ Address Byte CHR$ 
CD887A CD88FA C3A173 C3A1F3 CD857A CD85FA 267D 26FD 
CD98/A CD98FA CDE474 CDE4F4 21FC7C 21FCFC 2678 26F8 7EOO 20 7F00 30 O 
CDA57A CDA5FA CDEE74 CDEEF4 2166/7 2166F7 21007E 2100FE 7E01 20 7F01 30 0 
CDAD7A CDADFA CDF974 CDF9F4 DA4176 DA41F6 218C79 218CF9 7E02 20 7F02 20 
CDBB7A CDBBFA CD0475 CD04F5 2A2E7F 2A2EFF 267 F 26FF 7E03 20 7F03 50 p 
CDC57A CDC5FA CD2375 CD23F5 ED532E7F EC532EFF 21107E 2110FE 7E04 4D M 7F04 52 R 
CDC97A CDC9FA CDE075 CDE0F5 DAFD76 DAFDF6 21DF79 21DFF9 7E05 45 E 7F05 49 I 
CDCA/A CDCAFA CD6B76 CD6BF6 21367F 2136FF 21007F 2100FF 7E06 4E N 7F06 4E N 
CDE07A CDE0FA CD1F77 CD1FF7 ED5B347F ED5B34FF 11357F 1135FF 7E07 D5 U 7F07 54 T 
CDF07A CDF0FA CD3377 CD33F7 222E7F 222EFF ED5B367F ED5B36FF 7E08 20 7F08 20 
CDFA7A CDFAFA CD4277 CD42F7 21B77E 21B7FE ED53367F ED5336FF 7E09 20 7F09 43 C 
CD257B CD25FB CD8278 CD82F8 112F7F 112FFF 210F/B 210FFB 7E0A 20 7F0A 4F O 
CD3B7B CD3BFB CD9B7A CD9BFA 212F75 212FF5 267E 26FE 7E0B 20 7F0B 44 D 
CDB57B CDB5FB CD9378 CD93F8 213175 2131F5 C3FD76 C3FDF6 7E0C 3D 7F0C C5 E 
CDB77B CDB7FB CDB478 CDB4F8 11187F 1118FF ED5B2E7F ED5B2EFF 7E0D 3D = 7F0D 30 0 
CDC07B CDC0FB CDF578 CDF5F8 21187F 2118FF 212F7A 212FFA 7E0E 3D = 7F0E 31 1 
213375 2133F5 CDD478 CDD4F8 ED53347F ED5334FF CDDC78 CDDCF8 7 EOF BD 7F0F 20 
11287F 
22307F 
2A34/F 

1128FF 
2230FF 
2A34FF 

CDBF79 
CDC279 
CDE179 

CDBFF9 
CDC2F9 

11107F 
212D7A 

1110FF 
212DFA 
2109FD 

267C 
212479 
213575 

26FC 
2124F9 

Table 48K Changes Using Write Code Routine 11287F 
22307F 
2A34/F 

1128FF 
2230FF 
2A34FF 

CDBF79 
CDC279 
CDE179 CDE1F9 21097D 

1110FF 
212DFA 
2109FD 

267C 
212479 
213575 2135F5 Address Byte Address Byte 

2A207F 2A20FF CDE479 CDE4F9 32367F 3236FF CD747A CD74FA FF2D F3 FF47 F5 
ED73307F ED7330FF CDE879 CDE8F9 21F67C 21F6FC 22347F 2234FF FF37 FF FF49 F6 
2128/F 2128FF CDEC79 CDECF9 320B7D 320BFD CD6B7A CD6BFA FF39 F7 FF4B F6 
ED5B327F ED5B32FF CDFF79 CDFFF9 210A7D 210AFD 22367F 2236FF FF3B F9 FF4D F3 
21B17E 21B1FE CD027A CD02FA 21167D 2116FD 2A327F 2A32FF FF3D F5 FF4F F7 
11337F 1133FF CD157A CD15FA 21FE7C 21FEFC CD5B7A CD5BFA FF3F F7 FF51 F7 
21DF/B 21DFFB CD1C7A CD1CFA C3C9/A C3C9FA 2A367F 2A36FF FF41 F5 FF53 F7 
ED5B307F EU5B30FF CD317A CD31FA 21FD7D 2IFDFD FF43 F6 FF55 F7 
212A/5 212AF5 CD36/A CD36FA 21FE/8 21FEF8 FF45 F6 FF57 F7 
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(continued from previous page) 
You wi l l also o f coursc have to amend the 
Basic program to make more memory avail-
able above RAMtop . I f you decide to have a go 
at understanding how the program works I 
would suggest you leave thc disassembler t i l l 
last since it does call a couple o f complicated 
routines. In fact the Add String routines can 
call themselves up to twice and it is possible to 
lose track o f what is going on myself. The 
machine stacks start to look a bit like Clapham 
Junction. 

I keep details o f the routines on flow charts 
and i f any one would like a set I am quite 
prepared to provide them. But please enclose 
£1 to cover the cost o f photocopying, postage 
and overdraft. 

Now fo the modifications to convert for the 
48K moc.cl. Use routine 07 — Move — to 
locate a copy o f the 16K program at the top o f 
R A M . The Start address is F395, Finish 
address FF57. 

Use routine 09 — Replace — to change the 
Call , JP, JR and absolute addressing 
instructions. In each case start address" is 
F395, finish address FBDE, search code as in 
the 16K column of table 3, replace code as in 
the 48K column. Next, use routine 03 — 
Wri te code — to change the bytes indicated in 
table 4. Now, modify the Basic listing. Save a 

copy o f the program using Run 9997. 
T o test the 48K version switch the 

Spectrum of f and then on, and Load. I f all is 
well Run 9999 should take you into the menu. 

The 48K version does have one idiosyncracy 
— that is a posh way o f avoiding the word bug. 
Some of the routines detect that they have 
finished by comparing the next address wi th 
the Finish address. The routines actually 
subtract the next address from the Finish 
address and Return i f a Carry is generated. In 
the 16K version this is acceptable since the 
largest address you wi l l need is 7FFF and 
when the Start address reaches 8000 the Carry 
is produced. 

In the 48K version, however, the largest 
address now possible is FFFF and so we 
should stop when the start address moves from 
F F F F to 010000. But o f course the Z-80 only 
uses two bytes for addresses, therefore the 
Start address actually changes to 0000 and a 
Carry wi l l not be generated. So be warned — i f 
your Finish address is FFFF then some of the 
routines wi l l never terminate. 

I f this feature o f the program upsets you 
then the routine you wi l l need to modify is at 
79E1 to 79EB. 

I f anyone intends to modify the ZX-81 
version o f this program to work in a 64K 
model then the same problem exists. The 

routine on the ZX-81 that wi l l require 
modification is at 7B81 to 7B8B. 

Figure 1 lists a hex loader. Run 100 to list 
code, Run 300 to write code and run 500 to 

Program 1. 
9996 STOP 
9997 SAVE "editor" LINE 9998: SAVE 
"editor"CODE 29589,3011: STOP 
9998 CLEAR 29588: LOAD "editor"CODE: 
STOP 
9999 RANDOMISE USR 31019 

execute code. Run 9997 to save. The loader is 
intended to work wi th Caps Lock On. 
Terminate Wri te by inputt ing S. 

T o enter thc machine code type in the hex 
loader in figure 1 and then Run 300. When the 
program gives the prompt "wr i te to " type the 
start address in hex, 73F5, and press Return. 
You can now enter the code either in blocks or 
an instruction at a time. After entering the 
instruction at address 7E00 type S to stop, 
rerun the program and the two further 
sections o f code at 7F2B and 7F36. 

Finally, i f you are interested in the program 
but do not want to type in such lengthy code, 
then I can supply a tape for £3 plus 50p 
postage'" and packing from the fol lowing 
address — 1 Highcroft Close, Yardley Gobion, 
Northamptonshire. LJ 

Figure 2. Main program 

7 3 F S 7 F O l 0 3 0 0 E D BO CD 6 B 
7 3 F D OD FC CD 0 2 8 6 2 1 B1 7F. 
7 4 0 3 Cl> C 5 7 A 2fc E 3 CD C 9 7A 
7 4 0 D K O 7 6 OO CD EO 7 5 3 E 
7 4 I S 2 0 0 7 1 1 3 3 7 F CD 0 0 7 A 
7 4 I D 3 E O b 0 7 3 E OD D7 2 1 D F 
7 4 2 5 7 B CD C 5 7 A F D 3 6 7 6 0 0 
7 4 2 D CD EO 7 3 F D 3 6 7 6 0 3 CD 
7 4 3 5 EO 7 5 CD CS 7A F D 3 6 7 6 
7 4 3 0 OO C D EO 7 5 C I CD 0 4 7 5 
7 4 4 5 F D 3 6 7 6 O l CD EO 7 5 C I 
7 4 4 D CD 0 4 7 3 3 £ OD D7 3 £ OD 
7 4 5 5 D7 D1 CD E E 7 4 D1 CD E 4 
7 4 5 0 7 4 3 E OD D7 0 6 0 3 D1 C D 
7 4 6 5 E E 7 4 7 8 CD F 9 7 4 D1 CD 
7 4 6 0 E 4 7 4 7 B CD F 9 7 4 3 E OD 
7 4 7 3 D7 . 0 ED 3E O D 0 7 OE 0 2 
7 4 7D 0 6 0 7 3 E 2 0 D7 l O F B D1 
7 4 8 5 CD EE 7 4 7 B CD F 9 7 4 ZE 
7 4 U I ) OD 0 7 OD 2 0 E B OO OO OO 
7 4 9 5 OO » 6 0 7 3 E 2 0 D7 l O F B 
7 4 9 D ED 5 8 3 0 7 F CD E E 7 4 7 B 
7 4 A S CD F 9 7 4 3 E OD D 7 3E OD 
7 4 A D D 7 0 6 OS 3E 2 0 D7 1 0 F B 
7 4 D S 2 A 3 0 7 F 5 E 2 3 3 6 2 1 2A 
7 4 B D 7 5 CD EE 7 4 7 B CD F 9 7 4 
7 4 C 5 3 E OD D 7 3 E O D D7 2 A 3 2 
7 4 C D 7 F 2 2 3 4 7 F 2 1 3 5 7 5 O l 
7 4 D 5 0 4 O l F D C B 3 0 DE 11 3 3 
7 4 D D 7 F CD 3 6 7 A CZ A ! 7 3 F D 
7 4 G S 3 6 7 6 0 1 CO EO 7 3 7A I B 
7 4 E D 0 0 CD C 5 7A F D 3 6 7 6 OO 
7 4 F 5 CD EO 7 5 7A CS E S 2 1 F C 
7 4 F D 7 C CD A 5 7A E l C I C 9 CB 
7 5 0 5 7 9 CD 2 3 7 3 CO 7 1 CD 2 3 
7 5 0 D 7 5 C B 6 1 CD 2 3 7 5 CB 3 1 
7 S 1 5 CD 2 3 7 5 CB 4 9 CD 2 3 7 3 
7 5 1 0 C B 4 1 CD 2 3 7 5 C 9 3 E 3 0 
7 3 2 5 2 8 O l 3 C D7 C 9 2 0 5 3 3 0 
7 5 2 0 2 9 8 A CE C 3 B F F 2 DD E 3 
7 3 3 3 8 1 E 3 0 6 0 3 2 1 6 6 7 7 CD 
7 5 3 0 3 1 7A CD E l 7 9 DA 4 1 7 6 
7 5 4 5 2 3 E 5 2A 3 0 7 F E S CD E 8 
7 5 4 0 7 9 E l 3 0 0 6 F B C I E D BO 
7 3 5 5 1 0 2 2 ED 3 B 3 2 7 F C I C S 
7 5 5 D 0 8 AF 2 3 OB B 9 2 0 F D DO 
7 3 6 3 2 0 F 8 C I E 5 E B ED B 8 D1 
7 5 6 0 2 A 2 E 7 F CD E 8 7 9 3 0 0 4 
7 5 7 5 E D 5 3 2 E 7 F C 3 F D 7 6 0 6 
7 3 7 D 0 2 2 1 6 6 7 7 CD 3 1 7A OO 
7 3 8 3 OO OO CD E l 7 9 3 8 I B CD 
7 5 8 D 8 5 7 A 2 A 3 4 7 F 7 E 2 3 2 2 
7 3 9 5 3 4 7 F F E 2 0 3 0 OB 3 £ 3 F 
7 3 9 D D7 CD CO 7D 1 8 0 1 D 7 CD 
7 3 A 3 E l 7 9 DA F D 7 6 C D 0 3 OB 
7 3 A D 3 E OA 8 9 3 8 DD 3 E OD D 7 
7 3 B 5 1 8 D5 0 6 0 1 2 1 6 6 7 7 CD 
7 3 B D 3 1 7 A F D CD 3 0 9 E F D 3 6 
7 S C S 7 6 O l 0 1 1 0 0 9 CD 0 2 7 A 
7SCD 2 1 3 6 7 F 4 E OD AF 4 7 6 F 
7 5 0 3 E D 3 B 3 4 7 F ED DO CD 1C 
7 5 DD 7A 1 8 E 7 C S D 5 E 5 CD 0 3 
7 3 E 5 0 8 F D C B 7 6 4 6 2 8 0 3 OE 
7 5 E D 1 2 CD D9 OD 2 1 3 6 7 r 4 6 
7 3 F 5 2 E 0 0 7 E D 7 2 3 l O FB F D 
7 5 F D CD 7 6 4 E 2 8 0 3 3 E OD D7 
7 6 0 5 E l D1 C I C 9 0 6 0 2 CD 6 8 
7 6 0 D 7 6 CD E l 7 9 3 8 2 E D 3 2 A 
7 6 1 5 2 E 7 F CD S B 3 2 7 F CD E 8 
7 6 1 D 7 9 2 8 2 1 3 0 I F 1 3 4 4 4D 
7 6 2 5 E l OO E 8 E D BO I B ED 3 3 
7 6 2 D 2 E 7 F C 3 F D 7 6 OO OO 0 6 

7 6 3 5 O l CD 6 0 7 6 2 A 2 F 7 F CD 
7 6 3 D E 4 7 9 3 0 0 6 F D C B 3 0 9 E 
7 6 4 5 CF 0 5 2 3 F D 3 6 7 6 OS E S 
7 6 4 D CD F F 7 9 2 1 3 6 7 F 6 E CB 
7 6 5 5 3 D 2 6 OO ED 3 8 2 E 7 F 1 ? 
7 6 5 D 2 2 2 E 7 F E B C I CS E D 8 8 
7 6 6 5 CD 1 5 7A E l 1 8 E l 2 1 6 6 
7 6 6 D 7 7 CO 3 1 7 A 2 1 B 7 7 E CD 
7 6 7 3 C S 7 A 2 E FT. CD C 9 7 A F D 
7 6 7 D 3 6 7 6 OO CD EO 7 5 3 E 2 0 
7 6 8 5 0 7 11 2 F 7 F CD 8 8 7 A 3 E 
7 6 8 D OD D7 3 E OD D 7 2 1 2 F 7 5 
7 6 9 5 CD C 2 7 9 F D C B O l 4 E F D 
7 6 9 D CD O l 8 E C 8 2 1 3 1 7 3 O l 
7 6 A 5 0 4 0 1 1 1 2 F 7 F CD 3 6 7 A 
7 6 A D C 9 CD I F 7 7 3 E OF A 3 4 F 
7 6 8 3 C B 0 1 2 1 2 F 7A 1 1 1 8 7 F 
7 6 B D F D 3 6 7 6 OC CS CD 3 3 7 7 
7 6 C 5 r . t CO 0 9 CD E l 7 9 3 0 2 D 
7 6 C D CD 4 2 7 7 2 0 1 3 2 1 1 8 7 F 
7 6 D 5 ED 3 B 3 4 7 F 0 6 0 0 C S ED 
7 6 D D OO C I E D 5 3 3 4 7 F 1 8 E 3 
7 6 E 5 2 A 3 4 7 F 2 3 2 2 3 4 7 F 1 8 
76ETD DA CD I F 7 7 3 E OF A 3 4 F 
7 6 F 5 CD E l 7 9 3 0 0 0 3 £ OD D7 
7 6 F D F D C B 3 0 9 E C 9 CD 4 2 7 7 
7 7 0 3 2 0 OF E S CD 8 3 7A E l 0 6 
7 7 0 D 0 3 3 E 2 0 D7 1 0 F B 2 2 3 4 
7 7 1 5 7 F 2 A 3 4 7 F 2 3 2 2 3 4 7 F 
7 7 1 D 1 0 0 6 0 6 0 2 2 1 6 6 7 7 CD 
7 7 2 5 3 1 7A 1 1 l O 7 F 2 1 2 D 7 A 
7 7 2 D OE l O F D 3 6 7 6 0 4 D 5 CD 
7 7 3 3 2 5 7 8 3 E OD D7 3 E OD D7 
7 7 3 D D1 CD 7 4 7 A C 9 4 1 1 1 1 0 
7 7 4 5 7 F 2 A 3 4 7 F 1A SE CO 0 5 
7 7 4 D C 8 1 3 2 3 1 8 F 7 0 6 0 1 2 1 
7 7 5 5 6 6 7 7 CD 3 1 7 A F D CD 7 6 
7 7 5 D 9 E CD F F 7 9 CD 15 7 A 1 0 
7 7 6 5 F O DD E 3 E B E 3 6 6 E 3 0 6 
7 7 6 D 0 2 2 1 6 6 7 7 CD 3 1 7 A CD 
7 7 7 5 BF 7 9 F D 3 6 7 6 0 3 1 8 0 3 
7 7 7 D CD EO 7 5 CD E l 7 9 3 0 0 5 
7 7 8 5 F D C B 3 0 9 E C 9 2 1 0 9 7D 
7 7 8 D 3 6 5 8 2 3 3 6 5 2 2 3 3 6 7 4 
7 7 9 5 AF 3 2 3 6 7 F CD OS 7A CD 
7 7 9 D 9 8 7 A 7 8 F E 7 6 2 0 0 8 2 1 
7 7 A S F 6 7 C CD C 9 7A 1 0 D 1 F E 
7 7 A D CB 2 8 3 2 F E ED 2 8 3 0 F E 
7 7 0 5 DD 2 8 4 4 F E F D 2 0 4 4 CD 
7 7 B D EC 7 9 2 E 2 4 F E 0 0 2 0 1 1 
7 7 C S 2 E 2 C F E 0 1 2 8 OE 2 C F E 
7 7 C D 0 2 2 0 0 9 3 E 7 6 3 2 OD 7D 
7 7 D 3 2C 7 0 8 1 6 F 2 6 7 D 6 E ED 
7 7 D D CD F 5 7 0 1 8 9 B CD 9 0 7A 
7 7 E 3 CD E C 7 9 C 6 3 6 1 8 EC CD 
7 7 E D 9 8 7 A CD E C 7 9 2 E 1 8 F E 
7 7 F 5 0 1 2 8 DE 2 E 2 0 1 8 DA 3 E 
7 7 F D 3 4 1 8 0 2 3 E 5 6 2 1 OA 7 D 
7 0 0 5 7 7 3 E 1 2 2 B 7 7 2A 3 4 7 F 
7 8 0 D 2 3 7 E 2 1 1 6 7D CD A D 7 A 
7 8 1 5 2 3 CD OE CD 9 8 7 A 7 8 F E 
7 8 1 D C8 2 0 0 5 CD 9 8 7 A 1 8 8 0 
7 8 2 3 CD E C 7 9 F E 0 3 2 8 9 3 F 5 
7 8 2 D CS F E OO 2 0 0 3 3 E 0 6 B 8 
7 B 3 3 2 0 0 3 CD 9 8 7 A C I F 1 1 8 
7 8 3 D B1 CD 9 0 7A A F CB 7 8 2 8 
7 8 4 5 0 1 2 F 4 0 4 7 2 A 3 4 7 F 0 9 
7 8 4 D E B 2 1 FE 7C 7 B CD A D 7 A 
7 8 S 5 2 3 CB F E 2 0 2 B 7A CD A D 
7 8 3 D 7A 1 8 I F CD 9 8 7 A C B FE 
7 8 6 5 1 8 1 7 CD 0 2 7 8 1 8 1 2 CD 
7 8 6 D 9 8 7A 2 3 3 6 A 9 1 8 0 8 CD 

7 8 7 5 8 2 7 8 2 3 2 3 C B DE 2 B 2 B 
7 8 7 D 2 8 2 0 C 3 C 9 7 A 2 1 F E 7C 
7 8 8 5 CD 9 0 7 A CB F E CD 9 0 7 A 
7 8 8 D r . v 7 8 F E 0 1 2 0 1 0 CD E O 
7 0 9 3 7 5 2 1 F D 7 0 CD C 5 7 A CD 
7 0 9 D 8 5 7 A CD 9 Q 7 A C9 F E 0 3 
7 0 A 3 CO OE 0 4 CD 9 3 7 0 7 8 F E 
7 8 A D 3 8 C 8 CD B4 7 8 1 8 F 7 OD 
7 8 B S 2 0 E B OE 0 4 CD EO 7 5 1 8 
7 B B D DE CB 4 0 2 0 1 9 CD D4 7 8 
7 8 C 5 1 3 C 9 3 E O l CB 4 0 2 0 I E 
7 0 C D 1 8 OS C B 4 0 2 8 OF 1 3 A F 
7 0 D 5 1 8 1 4 CB 4 0 2 0 0 7 1 3 7 8 
7 8 D D CB 0 7 OF 1 8 0 9 CD OC 7 8 
7 B E 3 1 3 C 9 7 8 1 8 O l 7 9 1 3 6 2 
7 8 E D 6 8 6 E 2 6 7C CD CA 7A C 9 
7 8 F 3 I A F 5 E 6 0 7 2 1 F E 7 8 1 0 
7 8 F D I E F 1 P S "CB 7 7 2 0 OD 2A 
7 9 0 5 3 6 7 F C B 5 S 3 6 2 0 2 3 2 8 
7 9 0 D F 9 2 2 3 6 7 F E 6 3 8 OF OF 
7 9 1 5 C B OF 2 8 OB 2 1 2 4 7 9 E 5 
7 9 1 D 2 6 7 D 6 F 6 E 2 6 7 8 E 9 F 1 
7 9 2 5 C B 7 F CO 1 3 1 8 CA CD 6 B 
7 9 2 D OD F D CD 0 2 8 6 F D 3 6 7 6 
7 9 3 S OE F D CB 3 0 DE 2 1 0 0 7 E 
7 9 3 0 0 6 1 2 CD C 5 7 A CD EO 7 5 
7 9 4 5 l O F 8 3 E OD 0 7 F O 3 6 7 6 
7 9 4 D OC 2 1 8C 7 9 OE 0 2 CD 2 5 
7 9 3 5 7 8 2 0 2 8 3 E 3 0 BE 2 0 CE 
7 9 S D 2 3 CD 6 8 7A 4 7 0 7 C 6 3 8 
7 9 6 5 6 F 2 6 7 F 7 E 2 3 6 6 6 F E 5 
7 9 6 D C 5 CD 6 D OD F D C B 0 2 8 6 
7 9 7 5 C I A F 3 2 3 6 7 F 7 8 2 1 l O 
7 9 7 D 7E CD CA 7 A F D 3 6 7 6 0 2 
7 9 8 5 CD EO 7 5 3 E OD D7 C 9 F B 
7 9 8 D CA 0 6 0 2 2 1 6 6 7 7 CD 3 1 
7 9 9 5 7 A CD 8 F 7 9 CD E l 7 9 3 0 
7 9 9 D 0 5 F D C B 3 0 9 E C 9 CD 8 5 
7 9 A S 7 A 3 E 2 0 0 7 OE l O CD 9 8 
7 9 A D 7 A OD 3 E 2 0 D7 OD 2 8 OS 
7 9 B 3 CD E l 7 9 3 0 F 1 3 E OD 0 7 
7 9 0 D 1 8 DA 2 1 DF 7 9 OE 0 2 F D 
7 9 C S 3 6 7 6 OC CD 2 5 7 B 3fc OD 
7 9 C D D7 3 E OD D7 2 1 OO 7 F CD 
7 9 0 5 i l 7A F E 1 1 CO F D CD 0 1 
7 9 D D CE C 9 CE 0 5 2 A 3 2 7 F ED 
7 9 E 5 5 B 3 4 7 F A 7 ED 5 2 C 9 7 8 
7 9 E D E 6 0 7 4 F 7 8 F 5 E 6 3 8 OF 
7 9 F 5 OF OF 4 7 F 1 E 6 CO 0 7 CB 
7 9 F O 0 7 C 9 0 1 OS 0 9 3 E 2 0 D 7 
7 A 0 5 1 0 F 8 CD 8 5 7A CD 3 8 7 B 
7 A O D 3 E OD D7 F D 3 6 5 2 F F C 9 
7 A 1 5 EO S B 3 4 7 F CD 7 4 7A ED 
7 A 1 D 5 3 3 4 7 F I B 2 A 2 E 7 F A 7 
7 A 2 5 E D 5 2 DO ED 5 3 2 E 7 F C 9 
7 A 2 D 6 E 1 9 7 8 1 9 OE 0 4 11" 3 5 
7 A 3 5 7 F E S OS F D 3 6 7 6 OC CD 
7 A 3 D 2 5 7 B D l C 3 0 6 0 2 2 1 OO 
7 A 4 5 7 F CD 5 8 7 A 1 2 I B 2 3 1 0 
7 A 4 D F 8 C I E l 2 3 2 3 3 E OD D7 
7 A 5 5 3 E OD D7 1 0 DC C 9 CD 6 B 
7 A 5 D 7 A 0 7 0 7 0 7 0 7 F 5 2 3 CD 
7 A 6 5 6 D 7A 4 F F 1 8 1 C 9 7 E D 6 
7 A 6 D 3 0 F E OA D 8 D 6 0 7 C 9 2 1 
7 A 7 5 3 6 7 F 4 6 C B 3 0 2 E OO CD 
7 A 7 D S B 7 A 1 2 1 3 2 3 l O F B C 9 
7AQS 1 1 3 5 7 F 7 1 F C 7 C 1A CD 
7 A 8 D A 5 7 A I B 1A CD A 3 7A 3 E 
7 A 9 5 2 0 D 7 C 9 2 1 F C 7C ED S B 
7 A 9 0 3 4 7 F 1A 1 3 ED 3 3 3 4 7 F 
7 A A 5 CD AD 7 A D7 2 3 7 E D7 C 9 
7AAD 4 7 E 6 OF CD B B 7 A 2 0 7 8 

7 A B 3 E 6 FO I F I F I F I F C 6 3 0 
7 A B D F E 3 A 3 0 0 2 C 6 0 7 7 7 C 9 
7 A C 5 A r 3 2 3 6 7 F A F C 5 D 5 A 7 
7 A C D 2 0 OB C B 7 E 2 0 0 3 2 3 1 8 
7 A D 5 F 9 3 D 2 3 1 8 F 2 CD EO 7 A 
7 A D D D l C I C 9 ED S B 3 6 7 F 7 E 
7 A F S C B 7 F 2 0 OS CD FO 7 A 1 8 
7 A E D F 2 C B BF F E 1 2 3 8 OC F E 
7 A F S S B 3 0 0 8 1 2 1 3 ED 5 3 3 6 
7 A F D 7 F 2 3 C 9 CD F A 7A E S FE 
7 BOS OC 3 0 0 9 2 6 7D 6 F 6 E CD 
7 B O D EO 7A E l C 9 F E 1 2 3 8 OS 
7 B 1 5 2 6 7D 6 F 1 8 F 2 2 1 OF 7 B 
7 B 1 D E S 2 6 7 D 6 F 6 E 2 6 7 8 E 9 
7 B 2 3 E 5 6 C 2 6 7 E CD C S 7 A E l 
7 B 2 D 2 3 6 E 2 6 7 E CD C 9 7 A CD 
7 B 3 S EO 7 3 F D C B 7 6 C 6 2 1 OO 
7 B 3 D 7 F 3 6 3 F CD 0 7 7 B E S CD 
7 B 4 S CO 7 D 1 1 0 8 SC AF 1 2 CD 
7 8 4 D 5 4 I F 3 8 OC CD DE E l 3 E 
7 8 5 5 OD D 7 F D CD 3 0 9 E CF 1 4 
7 B 3 D 1A F E 0 0 2 G E A C B f t t l 
7 B 6 5 F E OC 2 0 OA A F OD 2 8 D l 
7 B 6 D CD B S 7 B 2 8 1 8 C B F E OD 
7 B 7 5 2 8 2 6 F E 2 0 3 8 CO F D CD 
7 D 7 D 7 6 5 6 2 8 1 0 F E 3 0 3 8 DE 
7 D 8 S F E 3 A 3 8 OC F E 4 1 3 8 D 6 
7 0 0 D FE 4 7 3 0 B 2 FE SO 3 0 A E 
7 B 9 5 7 7 7 9 BD 2 8 A 4 2 3 1 8 A 1 
7 B 9 D F D CB 7 6 S E 2 8 0 4 7 9 BD 
7 B A 3 2 0 9 7 A F BD 2 8 9 3 F D CB 
7 DAD 7 6 5 6 2 8 0 4 CB 4 3 2 0 8 9 
7 B B 3 3 6 2 0 2 3 2 2 3 6 7 F CD EO 
7 B B D 7 5 2 8 C 9 2 A 0 0 SC 3 £ 1 8 
7 B C 5 9 4 O F O F OF 5 7 E 6 EO S F 
7 B C D 7 A E 6 0 3 5 7 3 E 2 1 9 5 2 1 
7 B D S F F 5 7 1 9 S F 1 6 OO 1 9 CB 
7 B D D F E C 9 2 0 2 0 2 0 5 3 SA 4 8 
7 0 E S SO 4 E C 3 2 0 4 6 BA 2 0 4 1 
7 B E D DA 4 2 4 3 BA 4 4 4 5 BA 4 0 
7 B F S 4 C 8 A 4 9 5 8 BA 4 9 5 9 BA 
7 B F D 5 3 5 0 OA C 2 C 3 C4 CS C 8 
7COS CC 8 9 C I C I OA C I 2 8 3 B 
7COD A 9 2 8 S D A 9 OF OF DB DD 
7 C 1 5 OA S B 7 A C 3 5 D C 3 SF EC 
7 C 1 D 6 1 E E S F C I 6 1 C I 4 4 4 1 
7 C 2 5 C I 4 3 SO CC 5 3 4 3 C 6 4 3 
7 C 2 D 4 3 C 6 BO D l B 2 B 3 B 4 8 3 
7 C 3 5 8 6 0 7 SO S S 5 3 C 8 6 E 4 C 
7 C 3 D CC 5 2 4 5 0 4 6 3 DB 4A DO 
7 C 4 S E 5 7 0 C 4 7 0 C 3 3 3 5 5 C 2 
7 C 4 D 5 3 D B 4 1 4 E C 4 3 8 4 F D 2 
7 C 3 5 4 F D 2 4 3 0 0 5 0 4f- DO 5 2 
7 C 3 D 3 3 D 4 4 A DO AO E B F A E 3 
7 C 6 5 E 3 4 4 C 9 4 5 C 9 8 D 9 0 OE 
7 C 6 D 2 C C I 6 7 8 E 2 0 7 4 2 9 F 2 
7 C 7 S S D F 2 AO AO 2 8 OA AV 7 4 
7 C 7 D F 2 E 7 E 7 AO E 7 AO AO AO 
7 C 0 5 AO 4 E DA DA 4 E C 3 C 3 SO 
7 C 8 D CF SO C S DO CD 5 F C 3 6 1 
7 C 9 5 C 3 DF E l 3 3 4 C C I 5 3 3 2 
7 C 9 D C I OC 5 3 DF 4 2 4 9 D4 3 2 
7 C A 5 4 5 D 3 5 3 4 5 D4 2 8 4 3 A 9 
7 C A D 4 E 4 5 C 7 CE C 9 5 3 DB 7 0 
7 C B 5 C 3 4 9 CD BO B 8 B 1 B 2 E 5 
7 C B D E S E S t s 6 1 C4 3 F C4 4 9 
7 C C 5 AC 5 2 A C E 7 E 7 AO AO 7 6 
7CCD 2 C 7 6 A 7 9 1 9 1 F 8 F 8 F 8 
7 C D 5 F 8 C I C I C 9 D 2 A O AO C 9 
7 C D D C 4 4 9 D2 4 4 D 2 E S 4 3 DO 
7 C E 5 F A E B 4 F 0 4 4E 4 F OO E 3 
7 C E 0 4 4 4 A 4 E DA E 9 E 9 E 9 E 9 

7 C F S E 9 4 8 4 1 4 C D4 2 0 3 0 3 0 
7 C F D A 9 C 3 A 9 C 7 E A D4 C F DC 
7 0 O 5 OE D7 E 7 OO 5 8 5 2 7 4 6 0 
7 D 0 D 6 7 6 C 7 4 8 E 3 E 2 0 CA 2 8 
7 D 1 5 3 0 3 0 A 9 C B D l 0 7 DD 3 C 
7 D 1 D £ 5 E 8 A 3 E B E B £t> E E 9 ? 
7 0 2 3 8 2 8 A 4 t 3 E 4 F F 7 3A 4 4 
7 D 2 D 9 7 AO 4 A F 1 A B A B 9 C D l 
7 D 3 S 7 C 0 6 D 9 DF C 5 8 7 I B 8 1 
7 D 3 D A 1 F A 1 7 0 0 EO 1 7 1 3 7 A 
7 D 4 5 4 5 OO OA C S OO F S 5 9 3 E 
7 D 4 D 1 3 7 7 F A 1 9 OO 4 0 CC 4 9 
7 D 3 3 D 8 4 9 D 9 2 8 OA A 9 4 2 C 3 
7 D 3 D 4 4 C S 5 2 CC 5 2 D 2 4 5 DO 
7 0 6 5 4C C4 4 1 AC 4 A D 2 4 F 5 5 
7 0 6 0 D4 4 3 C I 4 1 C 4 2 C 8 A 5 3 
7 D 7 5 CO 4 1 C 6 2 C 9 1 4 9 CE 6 2 
7 D 7 D 5 C 2 F 9 0 D8 6 B 3 8 4 5 1 3 
7 0 0 5 I S AA CS 6 A 1 3 7 2 4 5 OB 
7 0 0 D 0 7 B 2 CS 0 7 OB 7 F E 9 8 2 
7 D 9 5 8 7 C B 7 F 4 6 7 E 8 1 OO D 8 
7 D 9 D 3 7 1 3 6 A F A 3 E 8 6 7 F BC 
7 DAS C 4 8 7 0 6 F F SF 6 A 7 A 3 B 
7 DAD 8 6 9 2 C 5 6 A 7 F 4 6 7 E 8 2 
7 D B S 9 E CF 9 2 OO 7A A 1 2 F OA 
7 D B D C S OO 7A A 4 2 F 8 A C 5 OO 
7 D C S 7A A 7 2 F OA C S OO 7A 6 3 
7DT.D OO 9 2 C S AA 5 2 6 2 AA PA 
7 D D 5 C S OO 5 0 0 2 15 A 2 CS 1 3 
7DDD 6A 4 5 1 1 1 3 9 A C 5 1 3 1 1 
7 D E S BA 3 E BO F A 8 6 8 8 0 9 E 2 
7DED D 8 BC E 3 D 8 7 A 4 3 8 6 9 2 
7 D F S CS 6 A 7A 4 5 0 0 9 2 CS 9 E 
7 D F D 5 D 4 6 C 2 2 0 2 0 2 0 2 0 4 D 
7 E 0 S 4 3 4E D5 2 0 2 0 2 0 2 0 3 0 
7 E 0 D 3 D 3 D BD 3 0 3 0 2 0 5 0 5 2 
7 E 1 5 4 9 4 E 5 4 2 0 4 3 4 F 4 4 C S 
7 E 1 D 3 0 3 1 2 0 5 0 5 2 4 9 4 E 5 4 
7 E 2 3 2 0 4 4 4 1 3 4 C I 3 0 3 2 2 0 
7 E 2 D 3 0 5 2 4 9 4 E 5 4 2 0 4 3 4 8 
7 E 3 S 3 2 A 4 3 0 3 3 2 0 5 7 5 2 4 9 
7 E 3 D 3 4 4 5 2 0 4 3 4 F 4 4 C 5 3 0 
7 E 4 5 3 4 2 0 5 7 5 2 4 9 5 4 4 5 2 0 
7 E 4 D 4 3 4 0 5 2 A 4 3 0 3 5 2 0 4 9 
7 E 5 S 4 E 5 3 4 5 5 2 0 4 3 0 5 6 2 0 
7 E 3 D 4 4 4 5 4 C 4 5 5 4 C S 3 0 3 7 
7 E 6 5 2 0 4D 4 r 5 6 4 S AO 3 0 3 8 
7 E 6 D 2 0 3 3 4 5 4 1 5 2 4 3 4 0 AO 
7 E 7 3 3 0 3 9 2 0 5 2 4 5 SO 4C 4 1 
7 E 7 D 4 3 4 5 AO 3 0 4 1 2 0 5 2 S S 
7 E 8 S CE 3 0 4 2 AO 3 0 4 3 AO 3 0 
7 E S D 4 4 AO 3 0 4 5 AO 3 0 4 6 AO 
7 E 9 3 OO 0 0 OO OO 0 0 0 0 OO 0 0 
7 E 9 D OO OO OO 0 0 OO OO 0 0 0 0 
7 E A 5 OO OO 0 0 0 0 OO 0 0 0 0 0 0 
7 E A D OO 0 0 OO 0 0 4 2 5 2 4 5 4 1 
7 E 0 S 4 0 AO 3 0 5 2 4 3 5 3 4 5 4 E 
7 E B D 3 4 AO 4 E 4 3 3 7 AO 4 3 4 8 
7 E C 5 4 1 4 C 4 7 4 5 AO 4 E 4 F 2 E 
7 E C D AO 3 1 3 1 2 0 4 6 4 F 5 2 AO 
7 E D 5 5 0 5 2 4 9 4 E 5 4 4 3 5 2 AO 
7 E D D 5 3 5 4 4 1 5 2 5 4 AO 4 1 4 4 
7 E E S 4 4 5 2 4 5 5 3 5 3 AO 4 6 4 9 
7 E E D 4 E 4 9 5 3 4 8 AO 4C 4 9 4 D 
7 E F 3 4 9 5 4 AO 5 2 4 F 5 5 5 4 4 9 
7 E F D 4 E 4 5 AO 
7 F 2 B C 3 CF 

W
 

7 F 3 6 OO 7 F 6 C 7 7 OC 7 9 7C 7 5 
7 F 3 E 5 2 7 7 B 7 7 5 3 4 7 6 0 9 7 6 
7 F 4 6 3 7 7 5 E E 7 6 A E 7 6 9 5 7 3 
7 F 4 E 6 C 7 7 6 C 7 7 6 C 7 7 6 C 7 7 
7 F 5 6 6 C 7 7 
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Now take a look at the one that 
sits on your desk. 

The QX-10. A fully integrated Desktop Microcomputer System. 
A new member of the Epson family. 

But there's more to the functional and stylish lines of this 
remarkable machine (just to prove that beauty isn't only skin deep). 

The lightweight CPU, monitor and Keyboard units are very easy 
to use - even for a first time operator. You could say that our 
system takes all the hard work out of using software, and once 
used...you probably will. 

What's more, when it comes to cost you'll find there's more 
power for youx money. 

Just look at these qualities. 

192k upgradable to 256k RAM, Z80A CPU, RS-232C and 
parallel interfaces. CP/M and multifont BASIC comes as standard. 

The QX-10 offers an incredible graphics capability. The 
80 columns x 25 line display has 640 x 400 resolution and full bit 
image control for greater definition, 16 : 1 zoom and special effects. 

QX-10 
THE HUMAN COMPATIBLE 
BUSINESS MICRO 

EPSON 
Extraordinary product. 
Exceptional quality. 
Epson (UK) Limited, Freepost, 
Wembley, Middlesex HA9 6BR. 
Freefone: 2730. Telex: 8814169 

Not to mention a unique split screen facility enabling different 
typestyles and graphics to be shown together. A major first for 
educational applications. 

For even more power - simply slot in up to 5 optional interface 
cards for cassette, bar code reader, joysticks, sound generator, 
plus a Universal Interface card for developing your own interfaces. 
Clock, calendar and full battery back-up complete the system. 

As with all the other respected Epson products, you are assured 
of high quality. (We even manufacture the slim line disc drives 
ourselves.) 

So, at last there's a desktop microcomputer system that really 
works together. To really work for you. 

See it soon. We know you'll be impressed. 

[Z1 I would like a demonstration of the QX-10. 

d Please send me details and the name of my local stockist. 

Name 

Position 

Company 

Address_ 
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You'll know already that the 
Spectrum has generated an 
enormous range of peripherals 
and independent software. Our 
own range is growing very fast 
and is shown in the Sinclair 
Software Catalogue-free with 
every ZX Spectrum. 



um - news! 

16K now 
£99 95Previously £125. 

48K now £12995 JL MlLmmJ1 Pn 
At last, a 16K colour computer 
with graphics for under £100! 

Why have we done it? 
Partly because the sheer 

volume of Spectrums sold (over 
300,000 so far) has brought 
down unit production costs. 

And partly, of course, 
because we hope you'll buy a 
Sinclair computer-and not 
some competitor's promise! 
We've all heard about colour 
computers breaking the £100 
barrier. Here's the computer 
that's done it. A colour computer 
with advanced graphics that's 
fully supported, and widely 
available. 

Right now, you can order a 
Sinclair Spectrum at these 
prices direct from Sinclair on 
the order form below. And to 
make it even easier to handle 
high-level computing at the 

Previously £175. 
lowest possible price, we've 
cut the cost of the printer, too. 
At £39.95, it's almost 
unbelievable! 

At prices like these, there's 
really no reason to wait. 

ZXPrinternow 
£39.95 Previously £59.95 

H o w t o order your Z X S p e c t r u m 
Access, Bardaycard orTrustcard holders 
-ca l l 01-200 0200 24 hours a day, every 
day. By FREEPOST - use the coupon 
below. Please allow up to 28 days for 
delivery. 14-day money-back option. 

Z X S p e c t r u m 
Sinclair R e s e a r c h Ltd., S t a n h o p e Road , 
Camber ley , Surrey, GU15 3 P S . 
Tel: 0 2 7 6 685311. Reg . no: 1135105. 

To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. Order 
Qty Item Code Item Price 

£ 
Total 

£ 
Sinclair ZX Spectrum - 16K RAM version 3000 99.95 
Sinclair ZX Spectrum - 48K RAM version 3002 129.95 
Sinclair ZX Printer 1014 39.95 
Printer paper (pack of 5 rolls) 1008 11.95 
Postage and packing: orders under £90 0028 2.95 

orders over £90 0029 4.95 

Total £ 
Please tick if you require a VAT receipt 
* I enclose a cheque/postal order payable to Sinclair Research Ltd for £ 
* Please charge to my Access/Barclaycard/Trustcard account no. 

•PlftasA riftlfttft/mmnlfitfi as annlirahle 1 ! 1 I 1 ! 

Signature I PLEASE PRINT 
| Name: Mr/Mrs/Miss 1 1 1 1 1 1 1 1 1 I I I I I I I 
| Address I I I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

FREEPOST-no stamp needed. Prices apply to UK only. 
YOC9Q6 

Export prices on application. u 



Figure 2. The Starship machine code. 16679 42 100 64 203 65 
16514- 118 116 

16684 32 14 42 97 64 16514- 118 116 1 96 1 16689 43 58 37 64 254 16519 175 215 11 120 177 16694 127 32 25 12 6 16524 32 249 42 14 64 16699 5 114 25 229 237 
16529 4-3 34 93 64 229 16704 91 93 64 237 82 
16534 62 157 1 30 15 16709 225 56 3 12 24 
16539 215 60 16* 252 42 16714 7 16 3 12 24 
16544 14 64 43 34 95 16719 2 54 4 197 217 
1654-9 64 225 205 lt>6 85 16724- 193 217 34 100 64 
16554- 4-2 12 64 30 3 16729 24 167 225 205 204 
16559 25 34 97 64 82 16734 65 17 145 65 14 
16564 15 50 99 64 8 16739 12 24 26 225 17 
16569 16 11 121 175 32 16744 33 0 54 23 237 
16574 251 17 33 42 16749 82 . 237 82 54 2 
16579 97 64 229 53 99 16*754- 43 54 27 25 25 
16584 64 178 40 37 58 16759 114 43 54 22 17 
16589 37 64 254 239 32 16764 157 65 14 9 . to 
16594- 26 237 32 229 237 16769 0 33 14 64 52 
16599 75 12 54 237 66 16774 52 205 107 11 33 
16604- 225 56 18 229 33 16779 125 64 34 41 64 
16609 99 64 53 42 95 16784 201 184 166 171 170 
166 14 64 114 4-3 34 95 16789 0 177 166 179 169 
16619 64 225 254 247 32 16794 174 179 172 23 23 
16624- 1 25 229 237 75 16799 168 183 166 184 173 
16629 93 64 237 66 225 16804 23 23 17 33 0 
16634 48 95 35 126 254 16809 43 229 42 123 64 
16639 116 24 2 24 130 16814 43 124 254 24 56 
16644 32 3 35 35 35 16819 2 33 24 125 34 
1664.9 6 3 126 254 136 16824 123 64 225 230 / 

16654- 4-0 36 43 IS 2-4-3 16829 60 71 229 54 136 
16659 35 35 35 34 37 16834 237 82 ' 16 250 225 
16664- 64 227 114 43 114 16839 43 13 32 223 201 
16669 43 114 225 205 204 16844 54 46 43 54 156 
16674- 65 217 197 217 193 16849 43 54 130 201 

JL 
2 0 5 2 0 4 1 6 8 4 4 - 5 4 - 4 6 4 - 3 5 4 - 1 5 6 
2 1 7 1 3 3 1 6 8 4 9 4 - 3 5 4 - 1 3 ^ 2 0 1 

ZX-81 1K 
THESE TWO programs tease yet more out of 
thc valiant I K ZX-81. Economy is a vital 
point of good software, and is often synony-
mous with efficiency. Some might argue that 
Sinclair's I K machine has contributed more 
than any other computer to developing this 
aspect of programming. 

Both programs have a familiar general form, 
but boast a few extra features of interest. In 
Starship, your craft is in trouble, circling 

1 REM 339 BYTES OP HC 
2 INPUT R$ 
3 CLS 
4- ROND USR 1S516 
Figure 1. 

lower and lower over an enemy city, frantic-
ally trying to blast clear an area in which to 
land. A limited amount of fuel allows the pilot 
occasionally to gain attitude to clear high 
buildings. 

At the bottom of the display the fuel guage 
enables you to calculate your descent to a 
nicety. Even the slightest contact with a 
building causes a graphic explosion. 

Wi th skill the spacecraft may be put down in 
a small area surrounded by buildings. Keys 1 
to 5 take the ship up, 6 to 0 take it down. B of 
course, releases bombs. At the end of each 
game, a single keypress restarts. 

To enter the machine code type: 
1 REM 109 characters 

Check the length of line 1 bv typing 
PRINT PEEK 16511 

the answer to which should be 111. I f it is not, 
then edit and adjust accordingly. Having done 
this, edit line 1 twice, changing the line 
number to 2 and 3 in turn. Now type: 

POKE 16511,85 
POKE 16512,1 
POKE 16510,0 

The last statement prevents your accidentally 

erasing the line at some later stage in the 
proceedings. Next, use the following loader 
program to enter the Starship machine-code 
dump shown in figure 2. 
10 FOR N = 16514 TO 16852 
15 S C R O L L 
20 PRINT N; 
25 FOR K = 0 T O 4 
30 IF N + K = 16853 T H E N S T O P 
35 INPUT I 
40 POKE N + K,L 
45 PRINT TAB 6 + K # 5; l ; 
50 N E X T K 
55 PRINT 
60 NEXT N 

I f you make a mistake entering the code, 
stop thc loader routine by returning an unused 
variable name to the prompt for I ; change the 
first address in line 10 to that at which thc 
error was made, and start again from the 
appropriate point in the dump. 

Finally, type in lines 2 to 4 of figure 1, delete 
the loader routine, and save the program on 
cassette. 

The second program is a zippy version of 
Breakout. It has the considerable advantage o f 
showing you at the top left of the screen how 
many o f the six available balls have been used 
up, and at the same time displaying at the 
bottom left the running score. 

Scoring is at the rate of one point per outer 
brick of the double wall, two for cach o f the 
inner bricks, giving a maximum score of 108. 
any key, 1 to 5, wi l l move the bat down, while 
any of 6 to 0 moves it up. The score is updated 

with cach new ball. As in the case of Starship, 
a single keypress restarts at the end o f a game. 

To type in Breakout, use the same technique 
outlined for Starship to prepare the large 
Rem statement for the machine code. On this 
occasion, however, line 1 should contain 120 
characters, giving 122 as the result for 

PEEK 16511 
Having copied this Rem statement into lines 2 
and 3, type the following statements: 

POKE 16511,118 
POKE 16512,1 
POKE 16510,0 

Use the same loader routine to enter thc bytes, 
changing the second address in line 10 to 
16885, and the terminating address in line 35 
to 16886. When thc dump o f figure 4 has been 
successfully entered, delete the loader again, 
type in lines 2 and 3 of figure 3 and save it. 

I n Breakout, speed o f play is in inverse 
proportion to the number stored at location 

1 R E I M 3 7 2 B Y T E S O P « C 
2 L L P R I N T 
3 PAUSE USR 16573 
Figure 3. 

16564. A value of 3 gives a very fast and 
difficult game; 12 is for beginners. 

Owners of 16K machines, incidentally, must 
first reset RAMtop before running these 
programs. The following direct statements 
would serve: 

POKE 16389,69 
N E W 
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GAMES 

Crushing programs in the 
ZX-81's 1,000-byte 
memory vice is common 
enough. But now Rod 
Hopkins turns it into a 
virtue wi th his fast 
machine-code games. 

Figure 4. The Breakout machine code. 1 6 6 9 9 2 5 1 1 4 1 6 2 5 1 2 2 5 

15514- 113 1 1 8 1 9 7 24-5 2 0 5 1 6 7 0 4 6 3 2 5 1 3 3 2 

1 5 5 1 3 24-5 8 4-2 14- 64 1 6 7 0 9 2 5 2 5 4 1 3 3 2 5 1 6 

1 6 5 2 4 33 24.1 2 1 5 133 201 1 6 7 1 4 2 5 1 2 0 5 1 7 3 5 4 2 3 7 

1 5 5 2 3 1 7 5 1 9 0 3 2 3 52 1 5 7 1 3 f vJ 1 2 3 6 4 1 7 S 1 8 5 

15534- 5 2 2 0 1 5 3 53 231 1 6 7 2 4 4 0 7 2 2 0 5 1 3 2 5 4 

1 5 5 3 9 6 2 1 1 IBS 32 1 1 6 7 2 9 1 7 1 2 4 5 4 2 5 3 1 2 5 

1554-4- 13 62 0 185 132 1 6 7 3 4 6 0 1 2 8 6 1 7 1 1 8 

1554-9 1 2 201 111 33 0 1 6 7 3 9 2 7 2 5 3 1 2 6 5 1 2 2 3 

1 6 5 5 4 229 205 24-5 8 225 1 6 7 4 4 6 1 7 9 1 8 62 52 
1 5 5 5 9 2 0 5 171 10 201 5 1 6 7 4 9 2 0 5 1 3 2 6 4 1 2 0 3 3 

15554- S 14- 2 5 5 1 3 32 1 6 7 5 4 6 0 6 4 2 5 4 1 4© 

1 5 5 5 9 2 5 3 1 6 24-9 201 62 1 6 7 5 9 6 3 2 5 4 1 2 4 0 6 4 

1 6 5 7 4 131 1 25 13 205 1 6 7 6 4 1 2 1 2 5 4 2 5 4 0 64 
1 6 5 7 3 1 3 2 64- 1 6 251 5 1 6 7 6 9 2 5 4 0 - 4© 2 5 1 2 2 

1 6 5 8 4 0 2 0 5 1 3 2 5 4 t> 1 6 7 7 4 2 5 4 1 3 3 4© 5 5 30*" 
1 5 5 8 9 1 3 2 0 5 1 3 2 5 4 1 3 1 6 7 7 9 1 2 5 4 3 4 0 5 

1 6 5 9 4 3 2 . 24-3 14- 2G 6 1 6 7 8 4 2 5 4 1 4 9 3 2 1 3 2 2 8 

1 5 5 9 9 1 2 5 2 14-9 2 0 5 1 3 2 1 6 7 8 9 2 5 3 1 2 5 6 4 1 3 1 2 5 3 

1 5 5 0 4 6 4 15 2^1 JJ 
-2» w 121 1 6 7 9 4 1 1 9 5 4 2 4 3 5 253 

1 5 5 0 9 254- 17 3 2 241 6 1 6 7 9 9 5 2 6 5 2 5 3 5 4 5 1 

1 6 6 1 4 1 2 6 2 3 2©5 1 ^ 1 6 3 0 4 2 1 7 5 2 0 5 1 3 2 6 4 

1 6 5 1 9 64 16 2 5 1 13 121 1 6 3 0 9 5 3 5 4 6 4 1 G 

1 6 6 2 4 2 5 4 1 4 3 2 2 4 1 2 5 3 163-14 1 3 1 7 1 8 2 5 5 2 1 3 

1 * 6 2 9 5 4 62 253 54 1 6 3 1 3 2 0 5 1 6 7 6 4 2 5 3 54 
1 6 6 3 4 6 5 0 5 8 5 2 54 1 6 3 2 4 1 2 3 3 2 4 1 2 205 
1 6 5 3 9 2 ^ 0 1 1 254- 2 56 1 6 3 2 9 1 4 5 6 4 2 4 1 3 7 3 5 

1 8 6 4 4 24 .7 2 5 3 1 1 3 124 5 3 1 6 3 3 4 2 0 5 1 4 5 5 4 1 9 5 2 4 

1664-9 5 2 64- 2 3 © 2 0 3 16833 6 5 4 2 1 2 54 3 5 

1 6 6 5 4 7 1 3 2 24-7 253 119 1 6 3 4 4 5 3 6 5 6 4 193 155 
1 6 5 5 9 6© 2 5 3 54. 5 1 2 1 6 3 4 9 1 1 9 2 5 4 1 6 3 194 252 
1 6 6 5 4 2 5 3 7 8 5 2 53 37 1 6 3 5 4 6 4 3 3 1 2 5 64 34 
1 6 6 6 9 54- 2 5 4 24-7 3 2 3 15853 41 64 3 3 14 54 
16674- 1 2 2 4 5 2 5 4 2 3 9 1 6 3 6 4 52 17 237 5 5 1 
1 6 6 7 9 3 2 4- 13 2 0 5 155 1 6 3 6 9 3 0 205 107 11 
1 6 6 3 4 6 4 2 5 3 113 5 2 42 1 6 3 7 4 & 155 201 4 4 38 
1 6 5 5 9 12 64 35 35 229 1 6 3 7 9 5 0 4 2 0 5 2 5 9 

16694- 6 12 17 28 0 1 6 S 8 4 4 2 5 5 • 
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N e w F D S 
f o r t h e 

S p e c t r u m 

knowledge. 
N O T E : Due t o the incredible demand for this new system new orders cannot be taken unti l JUNE. 

P R I C E (inc. vat . ) 

T h e F D Printerface 
The amazing FULLER PRINTERFACE 
is designed t o operate w i t h any serial ^ 
pr in ter o r teletype. For graphic 
displays the SEIKOSHA 250 is 
recommended, as all the sof tware 
is held in ROM t o carry ou t 
the graphic routines. The 
PRINTERFACE can also be made | | | 1 H J 
t o pr int out graphics on the Tandy I v 

DMP 100. 
Simple commands t o pr in t are used, 
t o ei ther pr in t at Sinclair pr in ter size displays 
o r normal 80 column. 
Full details supplied. 

P R I C E (inc. V . A . T . ) 

Please supply the following items: (state items and quantity) 
plesase send me @ £ 
please send me @ £ 
please send me @ £ 

please add £ for p&p 
I enclose a cheque/PO payable to FULLER MICRO SYSTEMS Total £ 
or debit my Access/Barclaycard-Card No. [ 
Signature 
Name 
Address . 

Ful le r Q u a l i t y 
Fuller Micro Systems reach 
for the highest quality in 
Research and Development, 
to make our products the 
BEST. 

Ful le r Serv ice 
In an effort t o provide the 
best service we have built a 
new MAIL ORDER dept. at 
71, Dale Street, Liverpool 2. 
Due t o come into service in 
JUNE. 

Ful ler G u a r a n t e e 
All our products are 
guaranteed for ONE YEAR. 

FOR FURTHER INFORMATION 

SEND ENCLOSED 

FOR UK (ZZL.SAE 
ABROAD C Z 1 . . . MONEY 

COUPON 

M A I L T O 
DEALERS REQUIRED FOR UK & ABROAD 
ENQUIRES WELCOME 

7 1 , D A L E S T R E E T , L I V E R P O O L 2 

D e a l e r s a n d 
S t o c k i s ts 

Bartletts Hifi & Video, 
175/177 Holloway 

Road, 
London, N7, 

(01)607 2296 

Beaver Radio Ltd., 
20/22 Whitechapel, 
Liverpool LI 6EH, 

(051)709 9898 

Brensal Computers 
Ltd. 

24 Park Road, 
Bristol, 

(0272)294188 

Cleartone Hifi, 
156/158 Blackburn 

Road, 
Bolton, Lanes, 
(0204)31423 

Computer Cabin, 
21 The Parade, 

Silverdale, 
Newcastle under 

Lyme 
ENL Audio VisuaT" 
116/118 Alfreton 

Road. 
Nottingham, 

(0602) 704631 

Erricks of Bradford, 
Fotosonic House, 
Rawson Square, 

Bradford BDI 3JR 
(0274)309266 

Fox Electronics, 
141 Abbey Road. 

Basingstoke, Hants, 
(0256) 20671 

Goodrights Ltd., 
I Friargate, 
Preston, 

Lanes, PR I 2AU, 
(0772) 57528 

JCV Hifi & Video, 
Wharfe Street, 

Warwick, 
(0926) 493796 

Radford Hifi, 
43 King Edward 

Court, 
Windsor, 

Berks. 
(0753) 56931 

Radford Hifi, 
52/54 Gloucester 

Road. 
Bristol, 

(0272) 428247 

RusfTHifi Centre, 
5/6 Cornhill, 
Chelmsford, 

Essex, 
(0245)57593 

SPI Soundvision, 
359 Greenlanes, 
Palmers Green, 
London N13, 
(01)882 5888 

elford Electronics & 
Computing, 

6A Bradford Street, 
Shifnal, 
Shrops, 

(0952) 460008 

Vision Store, 
3 Eden Walk, 

ingston on Thames, 
(07) 546 8974 

For business or 



The MASTER UNIT provides all the requirements for the serious games 
enthusiast. Containing not only the sound synthesiser and audio 
amplifier. It also contains the FULLER ORATOR and a joystick port. Al l 
contained in the standard case. 
The speech unit and sound synthesiser combine to provide exciting 
voice and sound for your games. 
The MASTER UNIT provides endless scope in applications and it allows 
access to the SPECTRUM for other peripherals via its duplicate user 
port. 

PRICE (inc. V.A.T. £ 5 4 . 9 5 plus 80p p&p. 

U p g r a d e s f o r t h e F u l l e r B o x a n d O r a t o r 

Allows you to fit your Ram Pack inside the FD42 system. Accepts most 
commercial Ram Packs. 

PRICE (inc. V.A.T.) £ 9 . 7 5 & 80p p&p. 

T h e F u l l e r B o x - T h e S o u n d S y s t e m f o r 
t h e S p e c t r u m 
The FULLER BOX added to the Z X Spectrum, improves the sound 
quality enormously. The built-in audio amplifier working well wi th all 
SPECTRUM programs. 
The FULLER BOX allows you to program your own music, explosions, 
zaps, chimes, whistles and an infinite range of other sounds. Based 
around the popular GI -AY-3-8912 sound chip. It gives you complete 
control over 3 channels of tone and/or white noise, plus an overall 
envelope control. 
Also provided wi th a joystick port, the unit gives instant command 
over all your own games programs. The port is compatible wi th 
all the commercially available joysticks eg. Atari/Commodore. 
The FULLER BOX is complete wi th full documentation and a demo 
tape which includes the type of sounds you can achieve. It also allows 
you to program your own sounds. Fitting neatly onto the back of the 
SPECTRUM, the FULLER BOX still allows access for other peripherals, 
including the new SPECTRUM Micro Drives, via its duplicate user port. 

PRICE (inc. V.A.T.) £ 2 9 . 9 5 p l u s 80p p&p 

T h e M a s t e r U n i t — T h e U l t i m a t e G a m e s 
U n i t . 

The systems can be expanded to MASTER UNIT specifications including 
the full range of controls. The upgrades can be fitted by us, at FULLER 
MICRO'S. 
PRICES (inc. V.A.T.) 

ORATOR to MASTER UNIT £ I 4 . 9 5 

FULLER BOX to MASTER UNIT £ 2 4 . 9 5 

T h e F D 4 2 K e y b o a r d f o r t h e Z X 8 I & t h e 
S p e c t r u m 
The FD42 have long been a best seller. In a sturdy, attractive case, the 
FD42 turns your Sinclair computer into a useful, professional unit. 
The case of tough ABS plastic contains the 42 key, keyboard. Providing 
either ZX81 or SPECTRUM graphic characters. The full travel 6 
keyswitches have gold plated contacts and are guaranteed for 10 
operations. 
The installation is simplicity itself. Unscrew the Z X PCB from its case, 
screw it to the FD42 base and plug in the new keyboard. N o soldering 
or technical knowledge required. 

PRICE (inc. V.A.T.) £ 2 9 . 9 5 & £2.50 p&p. 

T h e F u l l e r 
O r a t o r -
S p e e c h f o r t h e S p e c t r u m 
A smash hit at a number of recent Micro Fairs, the FULLER ORATOR 
uses an allophone system. Based on the GI-SP0256 AL voice synthesiser 
chip. Directly accessable in BASIC, it is able to say anything you 
command using the keyboard or a games program. 
It comes in the standard case complete wi th its own audio amplifier, it 
allows access to the SPECTRUM for other peripherals via its duplicate 
user port. Full documentation and demo tape included. 

PRICE (inc. V.A.T.) £ 3 9 . 9 5 plus 80p p&p. 

F u l l e r S o u n d A m p l i f i e r 
The basic sound amplifier expands your SPECTRUM'S sound. Giving 
greater enjoyment to your arcade games. ( N O N EXPANDABLE). 

PRICE (inc. V.A.T.) £ 6 . 9 5 plus 80p p&p. 

I 6 K t o 4 8 K M e m o r y 
E x p a n s i o n P a c k f o r 
t h e S p e c t r u m 
For the 16K SPECTRUM owner - upgrade your machine to 48K of 
RAM with the FULLER upgrade kit. Complete wi th full assembly 
instructions. (Model 2 or 3 only). 

I 6 K R a m 
P a c k s f o r 
t h e Z X 8 1 
Fits onto the back 
of the FULLER case. 
The 16K Ram Packs 
increases your ZX81's 
capability. 
For the I6K 
Ram Pack 

PRICE (inc. V.A.T.) 

£ 2 4 . 9 5 
& 80p p&p. 

R a m 
A d a p t o r B o a r d s 
f o r t h e Z X 8 1 

PRICE (inc. V.A.T.) 

£ 2 3 , 5 0 
plus 80p p&p. 



ORIC 1 
ON THE FACE of it both the Oric 1 and the ZX 
Spectrum have similar graphics and colour 
capabilities. Both have a similar maximum 
resolution — the Spectrum has 256 by 175, 
and the Oric 240 by 200 and both are able to 
draw lines, circles and plot points. Both can 
have a maximum of eight colours on the screen 
at the same time. What, then, are the main 
differences between these two highly com-
petitive machines? 

As far as colour capability is concerned, the 
major difference between the two machines is 
that whereas thc Spectrum uses a parallel-
attribute system, the Oric uses a serial one. In 
practice, this means that the Spectrum has a 
separate map or file of the screen's attributes. 

These attributes include its possible eight 
Paper, or background, colours; its eight Ink, 
or foreground, colours; brightness and 
flashing. The advantage of this system is that 
the attribute file is quite independent from the 
screen display itself, and can be manipulated 
independently. The Spectrum's attributes act 
over a character square on the screen eight 
pixels wide by eight pixels high. 

S e r i a l a t t r i b u t e s 
The Oric's serial attribute system means 

that a physical character square on the screen 
acts to inform thc computer what colour the 
rest of the characters on that line should be. 
An attribute square on the Oric's screen affects 
all the rest of the bytes on that line unt i l 
another attribute byte is encountered. Wi th 
the Oric is you wish to have six blue balls in a 
row followed by six red ones a character 
square gap is needed between the two sets of 
balls to redefine the attributes o f the second set 
as red rather than blue. Note, though, that the 
Spectrum is mapped in character squares, 
whereas the Oric's screens attributes are byte-
wide single-pixel width lines. T o see more 
clearly what this means Oric owners might 
l ike to type i n p rogram O r i c 1 — 
multicoloured lines — and note that each 
pencil-thin line on the screen can be a different 
colour. However, the Spectrum's colour 
resolution in this horizontal plane is much 
chunkier — even when alternating Ink and 
Paper colours are used to give coloured stripes 
on the screen: see program Spectrum 1. 

The net result o f this is that the Oric has the 
potential of having multicolour characters — 
in terms of the horizontal lines which make 
them up — but requires a whole character 
square gap between dif ferent coloured 
graphics. On the other hand the Spectrum can 
only have two colours in any given character 
square, but is not limited to having a gap 
between characters. Needless to say, one is not 
a clear winner over the other in these respects, 
although wri t ing games on the Oric may prove 
difficult i f graphics characters are not to 
overwrite the attribute characters of other 
graphics on the screen. 

Thc line drawing capabilities of both 
machines are pretty similar. They arc both 
relative drawing routines insofar as they draw 
to a new X and Y co-ordinate from the last 
point plotted. Whereas the Spectrum has a 
third parameter which can follow arc, the Oric 
lacks any such capability. For its part, the Oric 
has a third parameter which allows one to state 
whether the line should be drawn in thc 
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STARTING 
GRAPHICS 
Tim Langdell contrasts the fine potential of Oric graphics 

with the proven powers of the Spectrum's display. 

current Ink colour, the current Paper colour 
or Exclusive Or wi th what else is on the 
screen. These features are available on the 
Spectrum separately in the form o f the Inverse 
and Over features. 

The Oric features two main ways of moving 
the graphics cursor around thc screen, 
whereas the Spectrum has only one — namely 
the absolute Plot command at specified X-Y 
co-ordinates. The Oric uses Curset to achieve 
this absolute determination of a position, but 
also fcatues Curmov which allows you to 
define a specified displacement from your last 
position. The Oric also allows you to print a 
character on the graphics screen according to 
pixel Plotting X-Y co-ordinates, rather than 
according to the 24 rows and 40 columns 
usually used in the Text mode. This is not 
only useful for putting text on the graphics 

screen of the Oric but also allows subscripts, 
superscripts and high-resolution movement in 
Basic without resort to fantastic tricks. On the 
Oric the text and so-called high-resolution 
screens are separate. 

Program Oric 2 shows how the Oric can 
easily move a single character across its 
graphics screen one pixel at a time, or two 
pixels, and so on enabling you to trade ofT 
between speed of movement and smoothness 
in writ ing a game using this feature. 

S p e e d a n d s m o o t h n e s s 
To obtain similar high-resolution movement 

on a Spectrum from Basic one needs to resort 
to tricks. For instance, you can calculate how 
to Poke the necessary bytes directly to the 
screen — no mean feat with the Spectrum's 
complex screen format — or set up a column 
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of 21 user-defined graphics which are all blank 
except the first, which is the character you 
wish to move. You can then shift the bytes 
which make up the characters along one 
location in memory where the user-defined 
graphics are held and re-print them to the 
screen. The result is a smoothly-falling 
character. Horizontal movement is rather 
more difficult though. See program Spectrum 
2 for an example o f this method. 

The Oric has two character sets which are 
both in R A M , and which can both be 
redefined. This gives a total possible number 
of user-defined graphics of over 500. At first 
glance the 21 user-definable graphics on the 
Spectrum seems paltry in comparison — but in 
fact considerably more than 500 user-definable 
graphics can be created with the Spectrum i f 
the tricks to do so are known. In fact, creation 

of user-defined graphics is really only limited 
by R A M available. The Spectrum has two 
addresses in its systems variables — 23606, 
23607 — which hold the address of the 
character-set table — the numbers which the 
computer uses to create each character. By 
Poking different values into these locations 
one can get the Spectrum to read its character 
set from anywhere in R A M — and thus have 
many blocks of 256 characters. 

Creation of the UDGs themselves is easily 
done on the Spectrum i f one is wil l ing to stick 
to just 21. This machine offers a 

USR " " 
feature which allows you to program new 
characters without having to know the exact 
locations in R A M where the bytes are to be 
stored. However, when using the above 
method for many more characters then both 

machines require that you know where the 
character table starts in memory and Poke 
bytes to this table in carefully calculated 
blocks of eight bytes. 

The Oric has slightly more limited user-
defined graphics because only six of the eight 
pixels in a linC of the character can be used. 
The other two are used to tell the Oric that the 
byte refers to pattern information rather than 
attribute information. 

A l l in all, both machines ofTcr an excellent 
range of facilities to those interested in colour 
graphics, with the Spectrum having the edge 
— just — for its ease of programming and 
using the colours. T ime wi l l tell as to whether 
the Oric's serial attribute system leads to 
major difficulties in commercial games writ ing 
o f the excellence so far achieved on the 
Spectrum. 
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48K SPECTRUM 
SPEAKS 
IT IS popular belief, that to get a personal 
computer to speak requires an expensive 
hardware add-on. This program, written for 
the ZX-Spectrum wil l prove otherwise. 

Unfortunately the program wi l l only work 
effectively on a 48K machine, because a lot of 
memory is required to store any useful amount 
of speech with sufficiently high fidelity. 

The speech is recorded and generated by 
two extremely short machine-code routines, 
which take only a few moments to enter. T o 
obtain maximum storage capacity each byte of 
memory is used to store eight pieces of speech 
information as opposed to one. 

In the following routines the following rule 
applies: the longer the piece of speech the 
lower the fidelity. This means that i f the short 
phrase "Good morning" is required, then the 
fidelity wi l l be high, but i f the computer is 
required to count from one to 100 the fidelity 
wi l l be so low that the speech wi l l be nothing 
but indecipherable grating. 

The routines are designed to store speech 
above 32768 which means that i f speech is 
used the user is left with the equivalent of a 
16K machine. 

The machine code is entered by first typing 
and running the program in figure 1 which 
allows machine code to be entered in 
hexadecimal form. 

Run the program and Enter 65280 to the 
prompt, then enter the hexadecimal code line 
by line pressing Enter after each line of code. 

After you have finished typing in the 
hexadecimal code just press Enter and the 
program wi l l stop with an error. Save the 
machine code with 

S A V E " S P E E C H " C O D E 65279,100 
Then type 

CLEAR 32767 
and New; the program wi l l disappear but the 
machine code wil l remain intact. As the 
routine standard you have about six seconds of 
recording time. 

Set up your cassette recorder to record 
sounds through a microphone and record 
something clearly and plainly onto tape. It wil l 
be easier i f you make a noise before you start 
so that you wi l l be able to locate your speech 
easily. Then play your piece of speech through 
and adjust tone and volume to minimise tape 
noise. 

When you are ready type 
R A N D O M I S E USR 65280 

but do not press Enter. Plug the Ear lead 
between the tape recorder and your computer 
then start the tape playing. When you hear the 
noise that precedes your speech through the 
computer's loudspeaker press Enter. 

After about six seconds a report code should 
appear at the bottom of the screen and when 

No hardware 
add-ons, just 
your faithful 
cassette 
recorder — 
John Edwards 
makes micros 
talk. 
this happens you can stop the tape recorder. 
You can now test the speech by typing 

R A N D O M I S E USR 65308 
I f the speech is not very clear then repeat the 
process of recording with different levels. You 
wil l find that the speech sounds better i f you 
connect the Mic lead to an external amplifier. 

I f you cannot get the machine code to work, 
reload it and check it through, by Peeking the 
locations from 65280 onwards. 

Any speech recorded by the program can be 
Saved by 

S A V E " S P E E C H " C O D E 32767,65279-32767 
and Load by 

L O A D " " C O D E 
The program can also be used for realistic 
sound effects. 

Figure 1. 

10 DEF FN k(x>=C0BE "012345673 
90000000 : ;<=>?000000000000000000 
00000000 : ;<=>? "< CODE a * < x > - 4 7 ) - 4 3 

15 REM <=> a r e t h r e e c h a r a c t e r s 
20 LET a * = " " 
30 INPUT x 
40 IF a $ = " " THEN INPUT a * 
50 POKE x ,16SFN k< l>+FN k<2> 
55 PRINT x , a * < TO 2> 
60 LET a * = a * < 3 TO > 
70 LET x = x + l 
30 GO TO 40 

Figure 2. Machine-code listing 

HEX 

F 3 
2 1 0 0 3 © 
0608 

MNEMONICS 

HERR 

H L F ' l 

H I 
L D 
L I i 

H L , 3 2 7 6 8 
B , 8 

D B F E HLF '2 I N R.. < 2 5 4 > 
C B 7 7 B I T 6 , R 
2 0 0 2 J R N Z , 2 
C B F E SET 7 , < H L > 
C B 3 E S R L ( H L ) 
1 6 F 4 D J N Z HLF '2 
C B 0 E RRC < H L ) 
2 3 I N C H L 
7 C L B R , H 
F E F E CP 2 5 4 
2 0 E R J R N Z , H L F ' l 
F B E l 
CS RET 
F 3 T R L K D I 
2 1 0 0 8 0 L B H L , 3 2 7 6 8 
0 6 0 8 T L F ' l L B B , 8 
C B 4 6 T L P 2 B I T 0 , < H L > 
2 8 0 4 J R Z , 4 
3 E 0 0 LD fi,0 
B 3 F E OUT < . ' 2 5 4 ) , R 
3 E F F LD R , 2 5 5 
B 3 F E OUT < 2 5 4 } , R 
C B 0 6 RLC < H L } 
1 0 F 0 D J N Z T L F ' 2 
C B 0 6 
2 3 

RLC < H L ) 
I N C HL 

7 C L B R , H 
F E F E CP 2 5 4 
2 0 E 6 J R N Z , T L P 1 
F B E I 
C 9 RET 
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/Mailable now from: 
Gemini Electronics, 
Manchester. 
(Speedy MaM Order!). 
Catisto, Birmingham. 
Norman Audio, Preston. 
Silica Shop, Kent. 
Micro C. 
Gamer, Brighton. 
Microspot, Liverpool. 
Microchips, Winchester. 
Silicon Chip, Slough. 
Hi-Fi Weston, Bristol. 
REW, London. 
Silicon Centre, Edinburgh. 
Godfreys, Basildon. 
Games Centre, London. 
Galaxy Video, Maidstone. 
Spectrum Shops. 
Vision Store, Surrey. 
C.W. Computer Sen/ices, 
Douglas, Isle of Man. 
G.P. Video, Wrexham. 
Wootons, Crewe. 
Channel One, Essex. 
Model Shop, Stroud. 
Mr. Micro, Manchester. 
Dealers—Contact us now! 

TRADE 
D I S T R I B U T I O N : 
C A L I S T O 
CENTRE SOFT 
SOFTSEL C.P. 

A 
ATARI 

®AIRSTR1KE 
• I N T R O D U C I N G THC N E W A R C A D E G A M E FOR A T A R I C O M P U T E R S • 
• S U P E R B S C R O L L I N G G R A P H I C S W I T H D A Z Z L I N G C O L O U R S • • J00*. M A C H I N E COOE 
P R O G R A M M E FOR ONE OR TWO P L A Y E R S • • M U L T I P L E S K I L L L E V E L S F IGHT YOUF 

NS A N D T U N N E L S W I T H A T T A C K I N G M I ^ | £ F S F U E L A N D A M M O 
P R O G R A M M E FOR O N E 
W A Y T H R O U G H C A V E R __ 
O U M P S TO C O N T E N D W I T H 

3 2 K C A S S E T T E / 
D I S K 
Protect Earth's Military 
Equipment from the 
XENONS. Use your scout 
ship to attack, dock 
with the DRONE, and 
re-energise! 
100% Machine Code. 

• A V A I L A B L E N O W 
16K D ISK ) £ 1 4 . 9 5 £ 1 4 . 9 5 

•TIME WARP 

I f l 

1 C K C A S S E T T E / D I S K 
Superb Multiple Screen 
Landing Simulation—choose 
your landing site, avoid 
hazards Jand re-fuel! 
Descend, manoevre and 
seek all the landing p a d s -
progressive skill levels 
abound! 100% A f a a e 
Machine Code. 7b I * 9 

3 2 K C A S S E T T E ; D I S K 
Graphic Animated Adventure 
—seek wands, swords, 
pentacles and cups—avoid 
deathtraps and Deimos 
and Phobos! You must 
survive and escape the 
maze of tunnels. 

£ 1 4 . 9 5 

C A S S E T T E Features include: 
Names cassette-saved programs. 
Searches and loads named program. 
Displays contents ot cassette on screen. 
Verily facility. Lists variables. j 
Automatic line numbering. 
Renumbers any basic program quickly. 
Creates binary files on tape. Plus many, 
many more teatures. 
Use only 4k of memory V / O 5 
maximum! • * 

i 
( 
ME ATARI 
CASSETTE 

C A S S E T T E Features include: 
Names cassette-saved programs. 
Searches and loads named program. 
Displays contents ot cassette on screen. 
Verily facility. Lists variables. j 
Automatic line numbering. 
Renumbers any basic program quickly. 
Creates binary files on tape. Plus many, 
many more teatures. 
Use only 4k of memory V / O 5 
maximum! • * 

C A S S E T T E Features include: 
Names cassette-saved programs. 
Searches and loads named program. 
Displays contents ot cassette on screen. 
Verily facility. Lists variables. j 
Automatic line numbering. 
Renumbers any basic program quickly. 
Creates binary files on tape. Plus many, 
many more teatures. 
Use only 4k of memory V / O 5 
maximum! • * 

1 6 K C A S S E T T E / D I S K 
Real Time Graphic 
Adventure—survive through 
different levels of play to capture 
the enchanted ring. Collect 
weapons, armour and supp l ies-
banish the Time Lord forever. Lions 
and crosses will help you—follow 
the clues! Full save gamefeatures 
on both cassette 

£ 1 4 . 9 5 

m 
C A S S E T T E C A S S E T T E 
Our new character Design and save beautiful 
generator lets you re-define multicoloured sprites, and 
and shape your own character use them in your own 
sets. Full editing programmes! Full editing 
facilities and A F facilities and FFCJ' A E 
documentation. L v * 7 J documentation. 

Available now from your local Atari and Commodore 
64 dealer or direct by post. We are leading the way in 
realistically priced software for ATARI and 
Commodore 64 computers and urgently require 
programmers now. We will market your programs in 
Europe and the U.S.A. Contact us today! 

Hm ii »Kh V.»vs 

ENGLISH SOFTUARE 

ENGLISH SOFTUARE 
company Dcpt-v.Cj 

50 NEWTON STREET, 
P I C C A D I L L Y . 
MANCHESTER M l 2EA. 
Tel . : 061-236 7259 
ATARI ISA TM OF ATARI INC 
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SNAKES AND 
mmm 

mmm ms& 

'i&'Vt.viX.'j 1.Vt..l, 

Peter Donn adds a new 
mathematical twist to the 
traditional game of Snakes 
and Ladders in this two-
player version of the 
BBC Model B in mode 
2. There are six skill 

levels. 

WHAT IS THE appeal o f Snakes and Ladders? 
Does it lie in its ability to mirror the unpre-
dictable ups and downs of life — or is it a 
throwback to Biblical times when snakes could 
be relied upon to lead you astray? 

Whatever the case may be, I have developed 
a complete representation of this game on the 
BBC Model B computer which utilises its 
colourful graphics to the full potential and 
likewise the sound capabilities. One sub-
stantial feature has been added to the game. 
There are mathematical questions, the 
difficulty of which is stated at the start. This 
educational Snakes and Ladders is ideal for 
those between the ages of 2 and 16. 

The program is split up into two parts 
which are loaded one after the other. This is 

LADDERS 
simply because o f the lack of memory on the 
BBC Model B using mode 2. The first part is 
concerned mainly with the definition of 
graphics characters, and there are quite a few 
of them. 

The game is for two players and when Run 
asks them for their names. You then choose 

the difficulty level: level 1 is the easiest, and 
level 6 is the hardest. It is still possible to get 
easy questions on level 6 though, because the 
level decides on the range of values the 
computer chooses from when deciding on the 
question to give you. 

(continued on page 115) 
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32K B B C ALL O.S.'s 

P A I N T E R Written entirely in machine code this fast arcade style game features sixteen different screen pre 
sentations and six skill levels which make the game harder as you get better. £8.0( 

s c o r e t i m e h i g h P L A N E S Another A&F ^machine ^ 

action. Hi-score tables and brilliant ^ 
"SSSSSID graphics £8.00 

F R O G G E R Also written in machine 
code this is a frustrating exercise in 
crossing the road, fording a river and 

nm n i l * trying for extra points by picking up the 
lady frog. Brware of the snake and 
don't forget the crocodile! £8.00 

T O W E R O F A L O S An excellent adventure game which has the feature of saving your character if you wai 
to. Also for the Model A. £6.S 
P H A R A O H ' S T O M B The interactive^adventure game for the BEEB. Pick up the §old pieces, fight the s p i j l 
and be scared penniless by the mummy. Work out the magic words and you are on your way. 
L U N A R L A N D E R One of our old favourites and still just as difficult to get cfown in one piece. 

A T O M 
S P A C E P A N I C & P A I N T E R The best excuse for keeping your ATOM. Space Panic got a 99% review in PCT 
(Dec. 82) an d will keep you at the keyboard for hours. 

Painter — the original program — was the arcade version based on this? It got a 90% review in PCT (Jan. 83) 

B O T H G A M E S A R E £ 6 . 9 0 E A C H 

A l s o a v a i l a b l e fo r t h e A T O M : ^ P F % 

C y c l o n A t t a c k 3D arcade type space battle (87% review in PCT April 83) £ 6 . 9 0 
D e a t h S a t e l l i t e & Z o d i a c Two superbly frustrating adventure games £ 6 . 9 0 e a c h 

A T O M U T I L I K I T adds hi :speed COS and many extra commands and features (see review in December 82 
Acorn User) " . . ' • * ' ' £ 1 8 . 5 0 

S O F T W A R E 



D R A G O N 
D E A D W O O D Monopolise a western town with this multiplayer game. Up to four may play together, set their 
own time limit and look after their money knowing that when the time is up the computer will stop.the game, 
calculate t^e results and,tell who has won Wk £6.90 

4 8 K S P E C T R U M F R O G G E R Fast action arcade style game written in machine code and very addictive £5.75 • • , • • 
4 8 K S P E C T R U M P A I N T E R Another machine code addictive game. The graphics have to be seen to be 
believed £5.75 

C R A Z Y B A L L O O N S Will run on either machine (.16 or 48K). Starts off nice and easy and gets very hard £5.75 

S P E C F I L E A new DATA management system written especially for the SPECTRUM. Ideal for stock control, 
inventories, filing and data storage " £10.00 

O R I C 
T r a n s l a t e d a n d e n h a n c e d f r o m t h e o r i g i n a l A T O M p r o g r a m 
c o m e t w o s u p e r b a d v e n t u r e g a m e s fo r t h e O R I C . 
Zodiac and Death Satellite are both priced at £ 6 . 9 0 each 

t • t O O S 4 • • 
• • • • 



M r It-was dawn, I knew I shouldn' t be on the grid, but it was the only way out. 
I thought I had slipped through robot security but my car radar picked up 9 faint 

signahand then I knew, they were out t o get me. . . . 
They dicjn't care. They just wanted 'me, wanted my l ife; and no-one has ever survived 

the grid before. ' . . -
" O h we l l " , I said, changing gear, " t hey won ' t get me . . . " 

Grid run is a high-res, fast machine code game using the Spectrum sound and 
colour to full. As the game progresses; the enemy gets fapter and meaner. 

Bonus cars every 10,000 points. 
Famous .Five, Hall of Fame, it even has ahold but ton for you to get 

few y o u r b r e a t h b a c k . \ 

PQNTQtJN 
Here are just some of the features: full graphic repre-

sentation of all cards including King, Queen and 
Jack. . • 

" Intel l igent" play of cards. Special 
graphic w indow takes you step by 

^ ^ step through the games and a 
complete results analysis at 

the end of each match. 
ftfV S i m p l y T h e 

- B e s t 
- ^ ^ . Around 

Post coupon now to Arcade Limited, Technology House, 

32 Chislehurst Rood, Orpington, Kent BR6 ODG 

Pleose rush me coptesof GRIDRUN + P O N T O O N ol £5.50 each 

Please debit my Access/fcarclaycord (delete as necessary) 
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Nome , 

Address ^ v ^ 



(continued from page 111) 
As you watch the display being bui l t up, you 

wi l l see that there is a border around the edge, 
the main board on the left two-thirds o f the 
screen, and each player's dice and score on the 
top-right and bottom right o f the screen. On 
the left-hand side o f the screen, in the border, 
is displayed the current skil l level. 

A question — adding, subtraction, mult i-
plication or division — is given as someone is 
about to go up a ladder or down a snake. You 
have eight seconds to answer a question. Once 

a number is typed it cannot be deleted. Should 
you f inish before the time is up, pressing the 
space-bar wi l l continue the program. Getting 
the question right w i l l either allow you to go 
up a ladder or not go down a snake, depending 
on your position. 

Just in case the program does not make it 
clear, to roll your dice press D. Your dice wi l l 
roll a few times wi th the appropriate sound 
effects. You are then'asked i f you are ready to 
move. I f you are, press YT. I f you arc lucky 
enough to get a six on your dice, you can have 

10 REM****** SNAKES & LADDERS ****** 
20 REM****** COPYRIGHT ****** 
30 REM****** PETER DONN ****** 
40 REM*•»**» AUGUST 1982 ****** 
SO 
60 MODE2 
70 *FX11,0 
SO *FX9,10 
90 *FX10,lO 
100 ENVELOPE1,1,1,1,-1,lO,10,20,0,0,-1,-2,126,lOO 
110 ENVEL0PE2,5,10,-lO,lO,3,3,3,O,-1,-2, 3,126,126 
120 VDU23,224,0,0,4,2,255,2,4,0,23,225,0,0,32,64,255,64,32,0,23,226,126,24*,24 

9,175,3,83,255,2S5,23,227,126,159,159,245,192,202,255,255,23,229,15,15,31,61,60, 
120,96,128,23,228,240,240,248,124,60,22,6,1,23,230,0,O,0,24,24,0,O,O 

130 VDU23,231,24,126,90,219,126,102,90,129,19,0,2,0,0,0,19.2,0,0,0,0,23,232,0, 
0,0,0,0,0,24,24,23,233,24,24,0,0,0,0,0,0,23,234,0,0,96,96,96,96,0,0,23,235,0,0,6 
,6,6,6,0,0,23,236,192,192,192,192,0,0,24,24,23,237,24,24,0,0,3,3,3,3 

140 VDU23,238,195,195,195,195,0,0,0,0,23,239,0,0,0,0,195,195,195,195,23,240,49 
5,195,195,195,0,0,24,24,23,241,24,24,0,0,195,195,195,195,23,242,195,195,195,195, 
0,0,195,195,23,243,195,195,0,0,195,195,195,195 

ISO VDU23,244,24,24,0,255,0,24,24,0,23,245,66,102,36,24,36,102,66,0 
160 PRINTTAB(2,8);"PART ONE LOADED" 
170 PR INT TAB (lO, 18) ; "-for part 2" ; CHR* 1 1 ; CHR* 1 1 
180 CHAIN"Sn+La" 

LIST 
5 REM SNAKES AND LADDERS PART 2 - <C> PETER DONN 82 
10H7.=0: J7.-0:DIM A (4,65) : MODE2 
20A=0:TIME=0:CLS:MO. 1:RN"Or TR-O:RN2=0:TRl^Os POSl=0:P0S2=0:U*=CHR$8+CHR*lO:RES 

TORE 
301FH 7. >OOR J V. >0THEN80 
40C0L0UR2:GCOLO,1 
50PRINTTAB (2,8) ; "WELCOME":TAB(12,8) ; "TO" : VDU5: GCOLO , 1 : Q— INKEY < 100) 
60Y*"" S N A K E S A N D L A D D E R S":FORX =1T039:MOVEX*1280/40,<300*SIN( 

X/6) )/2+800;PRINTMID* (Y*,X,1):NEXT:GCOLO,3:INPUT ENTER PLAYERS NAMES: 
"1) "Z», "2> "Y* 

7OPR0CSK: IFRND (2 ) = 1 A*=Z*: B*=Y*ELSEA*=Y»: B*=Z % 
80VDU4 : CLS: VDl)5: GCOL3 , 1 : MOVEO,80: PRINT" WAIT PLEASE" : «f7.»0 
90VDU19,0,2,0,0,0,19,2,0,0,0,0 
IOOGCOLO,6:MOVE1OO,112:MOVE 100,912:PL0T85,980,912:MOVE980,112:PL0T85,100,112:G 

COLO,S:FORY-I13T0912STEP200:FORX-lOlT0980STEP220:PROCdraw:NEXT:NEXT 
1 IOFORY-213T0912STEP200:FORX =211T0980STEP220:PROCdr aw: Nt X T : NE X T 
1 20GC0L0 , 7: FORY=» 1 43T0942STEP200: F0RX=872T01 OlSTEP— 1 10:A=A+1:A(1 , A) -X+2: A <2, A> -

Y+35:MOVE X•25,Y:PRINTCHR*225:NE X T:A=A+8:NE X TY:A=8 
1 30F0RY 243T01042STEP200: FORX=lO1T0871STEP1 1 O: A--=A + 1 : A < 1 , A) =X+2:A(2,A) ̂ Y+'nS: MOV 

EX+25,Y:PRINTCHR*224;:NEXT:A=A+8:NEXT 
14OF0RSN=1TO12:PROCSNAKES:NEXT:FORHEAD=1T04:READHX,HY:MOVEHX,HY: PR INTCHR*226: N 

EXT 
150M0VE761,840:PRINTCHR*227:M0VE211,540:PRINTCHR*227:MOVE651,313:PRINTCHR*228: 

MOVE321,713:PRINTCHR*228:FORTA^l TO 4:READTX,TY:MOVETX,TY:PRINTCHR*229:NEXT:FORL 
A=IT07:PROCLADDERS:NE X T:GCOLO,1:PROCGAME 

160IFPV-813 Z*"A*:H7. H7.+ 1 ELSEZ*^--B«: 37. J7.+ 1 
170VDU19,0,12,0,0,0,19,2,2,0,0,0:GCOLO,2:M0VE200,450:MQVE200,750:PL0T85,830,75 

O:M0VE830,450:PL0T85,200,450:GCOLO,15:COLOUR15:VDU4:PRINTTAB(5,10):"WINNER":TAB( 
7,12):" IS": TAB <8- (LEN(Z*-) )/2,14); Z*:VDU4 

180REST0RE900: F0RM7.= 1T031 : READP7., L7., C7.: I FC7.< >0PR0CS02 
190S0UND1 ,-15,P7.,L7.»3:F0RT7.-0 TO L7.* lOOO: NEXT: NEXT : *FX 15 , 7 
200F0RZ=0T01OO:NEXT:MIN- (TIME DIV 6000)MOD 60:SEC<-'TIME DIV 100>M0D 60 
210VDU20,4:CLS:COLOUR6:PRINTTAB(2,2);"DURATION OF PLAY:";TAB(3,4);MIN;" MINS 

":SEC:" SECS" 
220C0L0UR2:PRINTTAB(3,7);"WOULD YOU LIKE"'TAB(4,9);"ANOTHER GAME";TAB(9,11); '"> 

":X*=GET* 
2301F X *<>"Y"THEN250 
240PRINTTAB (0,25) ; " Same pi ayors?" : X*«GET*: IFX*=-"Y"PROCSK: Z$=A*: Y$-Bi: GOT02 

O ELSE CLEAR: H7.=0:J7.=0: RUN 
250IFX*-r >"N"COLOUR 12: PRINTTAB (3 , 18) ; "ANSWER PROPERLY" ; TAB < 7 , 15) : "PLEASE": A • INK 

EY(200):CLS:60T0220 ELSE MODE7:PRINT'"BBC Computer"BASIC"':EN D 
260DATA415,215,424,200,439,258,452,246,452,246,452,258,312,330,304,313,848,208 

,864,I96,896,347,927,335,927,335,899,317,848,51S,868,526,653,296,666,312,174,383 
.185,405,185,405,204,402,234,518,209,533 
270DATAS19,41O,532,396,581,457,562,467,583,454,S59,454,478,678,504,682.504,667 

,484,680,765,828,782,813,748,512,760,500,818,670,795,670,818,670,804,658,746,712 
,754,724,320,700,336,712,326,824,311,815 

2BODATA261,345,811,540,701,740,261,840,371,2t3,811,213,481,413,701,513,599,189 
,639,175,801,319,775,342,167,292,194,270,464,524,441,548,611,401,638,384,688,526 
,667,544,883,472,916,495,861,740,829,716 
290DATA166,597,197,579,483,822,441,841,551,581,579,598,526,750,495,720,226,773 

.255,801,198,842,174,824,23,6,34,2,39,14,51,30,63,21,58,43,4,18,9,37,20,35,32,50 
,36,53,40,60,55,57 
300 DEFPROCdraw:MOVEX,Y:MOVEX,Y+lOO:PL0T85,X+1lO,Y+lOO:M0VEX+1lO,Y:PL0T85 , X,Y: 

ENDPROC 
3lODEFPROCSNAKES:GCOLO,1s READX,Y,X1,Y1,X2,Y2,X3,Y3:MOVEX,Y:MOVEX1,Y1:PL0T85.X2 

,Y2:MOVEX3.Y3:PL0T85,X,Y:ENDPROC 

(fisting continued on next page) 

another go. The winner is the first person to 
jump of f the last square o f the board, at the top 
right. The program then plays For He's a Jolly 
Good Fellow, and the players can decide i f they 
want another go. I f so, 1 is added to their score 
— displayed on the screen — and the game is 
restarted, w i th an option to change the skill 
level again. I f not, new players can play, and 
the game is automatically run again. 

P l a y i n g t h e g a m e 
Firstly, type in program 1. Run it to see i f it 

works — and make sure it does. A l l it displays 
is a green mode 2 screen, and some wr i t ing 
saying that the first part is loaded and the 
computer is ready for the second part. Save the 
program on cassette calling it: 

SN&LA 
Now press Break and type in the second 
program. Do not run this but save on tape 
calling it: 

SN + LA 
Now press break and type: 
PAGE = &D00 (return) 
NEW (return) 
This is to give access to a further 256 bytes o f 
memory which is not being used. Type this 
also before loading the game in future. 

Chain the first program and continue to load 
the second program which should have been 
saved on tape after the first program. Any 
errors in the second program can now be dealt 
with. Do not at any time press Break. I f you 
do this, you wi l l be greeted by 

BAD PROGRAM 

I f you do — type: 
PAGE &D00 (return) 
?&E00 = 65 (return) 
?&E01 - 6 5 (return) 
and the program can now be listed. But you 
wi l l find that after the first page o f memory 
there are two letter As, which seem to have 
appeared from nowhere. You wi l l have to 
correct that part of the program. It makes 
things that much easier i f you do not press 
Break. T o make correcting errors easier, type 
Mode 7 after the error report, and Print ERL. 
Alternatively, add the fol lowing line at the 
start, and delete it once the program is 
running correctly: 
5 ON ERROR M0DE7:PRINT'":REP0RT: 
PRINT" at line ";ERL:END 

For the sake of those people who are 
interested in the BBC features used in the 
program and some o f the techniques involved 
in the production o f the program, and also 
those people who are mad enough to want to 
try to convert the program to work on another 
computer, here is a breakdown o f the 
program. 

P r o g r a m o u t l i n e 
Program 1, line 70 sets up the delay time in 

the auto-repeat function o f the keys. Lines 80 
and 90 set up the colour flash rates. 100 and 
110 define sound effect envelopes. Lines 
120-150 store character definitions in memory 
locations &C00 to &D00 and represent 
characters 224 to 244. Most are dice numbers. 
Line 180 loads the second program. 

In program 2, lines 10 to 20 set up various 
variables used in the program. US saves space 

(continued on next page) 
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(continued from previous page) 
later in the program where it is needed to plot 
the top and bottom of the dice. CHR$8 is the 
backspace cursor, CHRS10 takes the cursor 
down one line. In line 10 an array is set up 
which stores the co-ordinates o f the corner o f 
each square. It also tells the computer i f there 
is a snake or ladder end on the square. Line 30 
checks to see i f a program has been played 
before. H % and J% are thc scores. L ine 60 
prints up thc title in a sine wave form — like a 
snake — and allows input o f the names into Z$ 
and YS. At line 70 the computer decides who 
is to go first. From 100 to 130 the screen 
display is built up and the array is fi l led wi th 
the appropriate co-ordinates. At line 140 heads 
and tails are put onto the ends o f the snake 
body. Then, at 150 ladders arc plotted and the 
game is started. Thc finale o f the game is at 
lines 60 to 250. There are options to have 
another game. The data o f all co-ordinates o f 
all turning points on snakes, and ends of sides 
o f each ladder are contained in lines 260-290. 
Line 300 is the procedures to draw thc box — 
each section o f the board, and line 310 is the 
procedure to draw snakes' heads and tails. 

C l i m b i n g t h e l a d d e r 
Line 320 is the procedures to draw rungs on 
ladders. A mathematical approach was used 
here. The distance between two points X ,Y 
and P,Q on a Cartesian co-ordinate system is 
given by 

SQR (((x-p)squared) + {(y-q)squared)} 

Since we know the coordinates o f the top and 
bottom o f the sides o f the ladder, we can now 
f ind out how many rungs there are on each 
ladder — i f the distance between the rungs on 
all ladders is the same. We then plot a rung at 
the right points up each ladder. At 340 the 
game itself starts. A 1 is put into the array 

A<4, ?> 

The question mark represents the numbers o f 
thc squares which contain the bottom o f a 
ladder or the top o f a snake. At lines 390 to 
530 the first player starts, throws his dice and 
makes his move. The second player's turn 
comes at lines 540 to 670. 690 to 740 contain 
the six routines for plott ing the dice number — 
one for each possible roll of the dice. Line 750 
is the procedure to actually go about plott ing 
dice, making a roll ing sound, and leaving a 
consecutively smaller gap between successive 
frames of the dice throw. Lines 800 to 890 
actually move down a snake or up a ladder, i f 
the question has been answered correctly. 
Line 900 contains the data for For He's a Jolly 
Good Fellow, and line 920 chooses a question. 

R a n g e o f v a l u e s 
Lines 930 to 1010 put a question on thc screen 
and check for an answer in a l imited time. 
Line 1090 gives a range of values chosen by 
the computer for maths questions. The range 
is different for division, multipl ication, 
addition, and subtraction. 

For those o f you who are just a bit lazy, and 
would like to take the easy way out, send a 
cheque or P.O. for £2.80 to the fol lowing 
address, and I wi l l send you a copy o f the 
program on a cassette, ready and working: 
Peter Donn , 33 L i t t le Gaynes Lane, 
Upminster, Essex, R M 1 4 2JR. 

(listing continued from previous page) 

•S2ODEFPR0CL ADDERS: GCOLO , 4:READX ,Y,X1,Y1,X2,Y2,X3, Y3: MOVEX , Y: DRAWX3 , Y3: MOVEX 1 , Y 
1:DRAWX2,Y2:LE= <SQR<(<X3-X>~2> + <<Y3-Y)">2) > >/40:LEX <X3-X)/LE:LEY"<Y3-Y>/LE:LEX J « 
<X2-Xl)/LE:LEYI=<Y2-Y1)/LE 
330N=X:M=Y:N1=X1:Ml=Y1:FORJ=1TOLE:N-N+LEX:M=M+LEYs N1»N1+LEX1:M1-Ml+LEY1:MOVEN, 

M:DRAWN1,Ml:NEXT:ENDPROC 
340DEFPR0CGAME:FORA=1TO13:READSNH,SNT:A < 3,SNH) «1 : A < 4 ,SNH)=SNT:NEXT:6COL3,1:MOV 

EO , 80 : PR INT" WAIT PLEASE" : COLOUR3: VDU4: PRINTTAB < 1 , 2> ; AS; " STARTS":VDUS:GCOLO,3 
350M0VE1075,813:MOVE1175,813:PL0T85,1175,913:MOVE1075,913:PL0T8S,1075,813:MOVE 

1070 ,800: PR INTLEFTS (A* ,2) ,TAB<18, 12) ; HX: GCOLO, 2 : MOVE 1075, 1 13:M0VE1 175, 113:PL0T85 
,1175, 213t M0VE107S,213:PL0TB5,1075,113 
36OM0VE1070,255:PRINTLEFT»(B*,2) ,TAB(18,18) ;JX:COLOUR4:VDU4:X*-"G A M E S W O 

N":FORZX=lTOLEN<X») :PRINTTAB<16,7+ZX) ; MID* < X» , 27., 1 > : NEXT: VDU5: GC0L3, 3: MOVEA ( 1 , 1 
V ,A<2,I):PRINTCHR*231:GC0L3,1:MOVEA(I,1)+46,A(2,1) : PRINTCHR*231 : POSl«1 : P0S2=1 

370MDVE16,512:PR INTa-48 
38OIFP0SK >1GCOLO,3:C0L0UR3:PROCL(29):PR0CL<2):VDU4:PRINTTAB<2,2);"TURN:A*:V 

DU5 
390PV=813:6COL3,3:•F X13,1 
400PRQCL <29):COLOUR3:VDU4:PRINTTAB <1,29):"KEY D TO THROW DICE":VDU5:GC0L3,2 
410D*«GET»:IFD*< >"D"THEN4tO 
4201FRN<>OPROCSUB(RN > 
430RN»RND<6):PROCDICE<RN):PROCL<29):COLOURS:GCOLO,3:VDUA;PRINTTAB<1,29);"READY 

TO MOVE?":VDUS:GCOL3,3:*FX15,1 
440M*=GET*: IFM*0"Y"THEN440 
450F0RJM1=PQS1 TOPOS1+RN:IFJM1>64 NEXT:ENDPROC 
460IFTR=10RJMI»P0S1 ORJM1 1 MOVEA<1,JM1),A<2,JM1):PRINTCHR*23l 
470TR-0 
480IFJMK >1 MOVEA < 1 ,JM1 ) , A >2 , JM1 ) : PRINTCHR*231 
490F0RZ=0T0999:NEXT 
500IFJM101 ANDJMIOPOSI+RN MOVEA (1 , JM1 ) , A (2, JM1 ) : PRINTCHR*231 
SIOIFJMIOPOSI+RN S0UND2, 1 ,A<1 , JM1) /4, 1:S0UND3, 1 ,A(2,JM1 ) , 1 
520NE X T:POS1=POS1+RN:IFA < 3,POS1> =1PROCSNORL < O,POS1) 
530IFRN=6THEN380 
540PV*113:PROCL(29):PRDCl (2):C0L0UR2:VDU4:PRINTTAB(2,2);"TURN:":B*:VDUS:»FX15, 

1 
5SOPROCL(29):COLOUR2:VDU4:PRINTTAB(1,29);"KEY D TO THROW DlCE":VDU5:GC0L3,7 
560D*=GET*:IFD*< >"D"THEN360 
5701FRN2<>OPROCSUB(RN2 > 
580RN2~RND < 6):6C0L3,7:PROCDICE(RN2 >:GCOLO,2:PROCL(29):GCOLO,2:C0L0UR2:VDU4:PR I 

NTTAB<1 ,29) ; "READY TO MOVE?" : VDUS: GCOL3 ,1: *FX 15,1 
5°0M*=GET*: IFM*< >"Y"THEN590 
600F0RJM2-P0S2 TOPOS2+RN2:IFJM2>64 NEXT:ENDPROC 
610IFTR1 1 ORJM2=POS2 0RJM2=1 MOVEA<1,JM2)*46,A<2,JM2):PRINTCHR*231 
620TR1-0: IFJM201 MOVEA < 1 ,JM2)+46,A<2,JM2) : PRINTCHR*231 
630F0RZ-0T0999:NEXT 
640IFJM201 ANDJM2< >POS2+RN2 MOVEA ( I , JM2) +46, A <2, JM2) : PRINTCHR*231: S0UND2, 1 ,A ( 

1,JM2)/4,1:SOUND1,1,A<2,JM2),1 
650IFJM2<>P0S2+RN2 S0UND2,1,A<1,JM2)/4,1:SOUND3,1,A(2,JM2),1 
660NEXT:P0S2-P0S2+RN2:IFA <3,POS2> = 1PROCSNORL <46,P0S2) 
670IFRN2«6THEN540 
680G0T0380 
690M0VE1096,77+PV:PRINTCHR*232+US+CHR*233:RETURN 
700M0VE1097,78+PV:PRINTCHR*234+U*+CHR*235:RE TURN 
71OMOVE1097,80+PV:PRINTCHR*236+U*+CHR*237:RE TURN 
720M0VE1098,80+PV:PRINTCHR*238+U*+CHR*239:RETURN ' 
730M0VE1098,80+PV:PRINTCHR*240+U*+CHR*241:RETURN 
740M0VE1098,80+PV:PRINTCHR*247+U*+CHRS243:RETURN 
750DEFPR0CDICE <DI ) : SOUND 1 ,0,60, 1 : INC-1 : FORDTH«= 1 TO lOOO: IFDTH< >lPROCSUB<RNTH> 
760INC-INC*l.5:nTH"DTH+INC:RNTH-RND(6>:PROCSUB<RNTH>:*FX15,5 
770S0UND0 ,-15,3,2: F0RZ7.= 1 TO INC* 10: NEXT: NEXT 
78OPR0CSUB(RNThO :»FX15,5 
790S0UND0,-15,3,2:PROCSUB(DI):ENDPROC 
8CODEFPROCSNORL(DIF,APOS):AR=A(4,APOS):AR1-APOS:IFA(2,AR1><A(2,AR)DIR=4 ELSET*I 

R"—4 
810PR0C0: IF <G7.=«0 ANDDIR-4 > OR <G7.= 1 ANDDIR=-4.) ENDPROC 
820MDVEA(1,APOS)+DIF,A < 2,APOS) 
830F0RD7. A (2, API > /4 TOA(2,AR> /4STEPDIR: SOUND 1 ,-l5,D7., 1 : S0UND3 , - 15 , DV.+32 , 1 : NEXT 
840PRINTCHRS231 :MOVEA(l , APt)+DIF , A (2 , AR) : PRI NTCHR*231 : IFPV=8I3 POS 1 «AR: TR= 1 ELS 

EPOS2=AR:1R1 - 1 
8SOENDPROC 
860DEFPR0CL <BAT>:VDU4:PR!NTTAB<0,BAT);SPC(20);:VDU5:ENDPROC 
87ODEFPR0CSUB(DT):ON DT G0SUB69O,700,710,720,730,V40:ENDPR0C 
880DEFPR0CS02:*FX15,7 
Sl»OSOUND2,-l 2, C7., 100-.ENDPR0C 
900DATA129,1,O,117,3,53,117,1,0,117,1,O,113,1,0,117,1,0,121,3,0,117,2,0,117,1, 

0,109,3,33,109,1,0,109,1,0.101,1,0,109,1,0,117,3,53,101,2,0,109,1,0,117,3,0,117, 
1,0,I 17,1,0,109,1,0,117,1,0,121,2,25,129,I,0,137,2,0,137,1,0,129,2,53 
910DATA121,1,0,117,2,33,109,1,0,IOl,4,53 
t?20DEFPR0CQ: PROCL (2) : PRI NTTAB <4 , 2) ; "QUESTION" : SOUND3, 2 , 100 , 1: F0RZ«»0T05000: NEXT 

: A7.=RND (4 > : ONA7.GOSUB930 , 930 , 980, 1OOO: ENDPROC 
930B7.-RND(M7.) : L7.=RND (M7.) :PROCL<29) : PRINTTAB <5,29) ;B7.; " + ";L7.; "• "; : PROCANSr N7.= B7. 

+L7.: I FF7.-N7.G7.= 1 ELSEG'/.^O 
940PR0CREM:RETURN 
9SOB7.=RND ( IX) : L7.-RND (17.) : IFL7.>B7.THEN950 
960PR0CL (29) : PRINTTAB <5,29) : B7.: M-";L7.; "-": : PROCANS: N7.-B7.-L7.: IFF7.=»N7.G7.= 1ELSEG7. 

O 
970PR0CREM:RETURN 
980B7.=RND(U7.) :L7.=RND(U7.) : PROCL (29) : PRINTTAB (5, 29 > ; B7.S CHR$24S: L7.j " = "; : PROCANS: N 

7.=B7.«L7.: IFF7.=N7.G7.= 1 ELSEG7.«=0 
990PR0CREM:RETURN 
1000B7.=»RND<R7.) : L7.-RND <R7.) : PROCL <29) : PRINTTAB (5, 29) ; B7.»L7.; CHRS244 ; LX; : PROCAN 

S: NX-BX: IFFX-BXGX-1 ELSEG7.-0 
1010PR0CREM:RETURN 
1020DEFPR0CANS : C*= " " : EX=T I ME : REPEAT: E*=I NKE Y* < O) : I FASCE*<" 48URASCE* >S7THEN 1040 
1030C*=C*+E*:PRINTE*: 
1040UNTILTI ME >E7.+800 OR ": FX=VAL <C*) : ENDPROC 
1050DEFPR0CREM:PROCL<29):VDU4:PRINTTAB(4,29);:IFGX-1PRINT"CORRECT":FORZ"-15T00: 

SOUNDO,Z,1,2:NEXTELSEPRINT"WRDNG: ITS ": NX: FORZ=-15T00:SOUNDO,Z,4,2: NEXT 
1060F0R Z=OT03000:NE X T:VDUS:ENDPROC 
107ODEFPR0CSK:PRINTTAB(O,25);"Select level (1-6)" 
1080o=GET: IFa< 4'»0R.. >54THEN 1080 
1 090M7.r INT < <o-48)^3)*5: IX«=INT( (a-48) ~3) *5- ( (a-48)^2) : UX= INT (a-48) »5: RX- INT < < <a-

48)*S)/2) 
1100ENDPR0C — 

> L.. 
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A two-minute operation 
turns your BBC Micro into the 

heart of a word processor. 
VIEW is a software program from 

Acornsoft (the software division of Acorn 
Computers Ltd., who designed and built the 
BBC Micro) that enables you to use your 
BBC Micro, together with a printer, as a fully 
operational word processor. 

View is supplied as a Rom chip that 
can easily be fitted to your BBC Micro by 
your local dealer, in a painless two-minute 
operation. 

Then,once installed,you only have 
to switch on and View is operating 
immediately. (You can easily switch back to 
normal computing with a single command.) 

Also included in the View package 
are two special books: i n t o View'that takes 
you by easy stages through all the word 
processing commands and explains the 

many ways in which View can help you, and 
the 'View Guide' which provides a quick 
reference to all View facilities. 

You'll find that View is, by any 
standards, a thoroughly professional system, 

yet still surprisingly simple for the 
beginner to master. 

The 'Spark-Jet Printer shown 
in the photograph is the ideal choice 
of printer for your word processing 
application. Extremely quiet,it offers 
high resolution graphics from 
monitor or TV. screen and is available 
now from dealers. 

I f you'd 1 i ke more i n formation, j 
write to Acornsoft, 4a Market Hill, 
Cambridge CB2 3NJ. 

Or, for details of your local 
Acornsoft dealer, phone 01-200 0200. 

>4C0RNS£Fr 



Want a rea/fight on your hands? 
Then go for CDS. the games packed with excitement challenge and 

the thrill of the unexpected. 
Fight your way across a five lane highway with the frantic frog... 

eat a path through the fiercesome fighting ghosts... face the huge ferocious 
caterpillar in the mushroom field... protect the panicky painter as he flees 
from danger... outwit and confuse your opponent with a counterattack 
on the board. 

Yes, with CDS games you get it all. 
And they only cost £5.95 each. Go get em boy. go get 'em! 

C.D.S. computer games are available from W.H. Smith. 
Boots, and other leading computer stores, and are 
produced by 

CDS Micro Systems 
Will you survive the challenge? 

• A GHOST 

GOBBLE A GHOST 
Moving around and I / 
gobbling up dotssounc 
easy. But not when 4 gf 
are constantly trying to , 7 - F M 
destroy you. Kill or be kilted , 
- the 4 power pills are you r 
answer. It's all a questiofrof 
who gets who first... 



'leapfrog 

5 PATHS TO 
EXCITEMENT 
ON THE 16K 
SPECTRUM! 

CATERPILLAR 
The giant caterpillar is 
coming to get you. helped 
by a horde of weird 
creatures. Destroy it 
segment by segment blast 
a way through the 
mushrooms, kill off the ugly 
creatures. But don't relax.. 
. there's danger everywhere! 

LEAPFROG 
A frog meets many dangers 
on his way home. Like 4 
lanes of fast moving traffic, 
a swirling log-filled river, 
plus diving turtles, frog-
eating snakes and nasty 
alligators. Do you have the 
skills to see him home 
safely? 

OTHELLO 
Two players locked in 
combat... one plays black, 
the other white. Only one 
colour will dominate. But 
which? Quick thinking is the 
key to this exciting game of 
skill and strategy. Especially 
when you challenge me 
computer itself. 

PAINTER 
The bonus score is ticking 
away as you help the 
panicky painter paint the 
3-D maze. Can you finish 
before it hits zero? Will the 
computer outwit you? And 
look out - the game goes 
faster as you get better! 

keep on 
coming 

to 
getyou! 



6 excit ing opportuni t ies to m a k e the 
most of your S P E C T R U M 

F I R S T , T H E F A M O U S 4 
1 2 

A N D N O W , 2 M O R E 

tOSMcc tractcs 

• G O B B L E 
• A G H O S T 

G O B B L E A G H O S T 
Moving around and gobbling 
up dots sounds easy. But not 
when 4 ghosts are constantly 
trying to destroy you. Kill or 
be killed — the 4 power pills 
are your answer. It's all a 

?|uestion of who gets who 
irst 

C A T E R P I L L A R 
The giant caterpillar is 
coming to get you. helped by a 
horde of weird creatures. 
Destroy it segment by 
segment, blast a way through 
the mushrooms, kill off the 
ugly creatures. But don't 
relax . . . there's danger 
everywhere! 

B O Z Y B O A 
It's hectic being a boa in an 
English country garden. If 
your lucky you'll find juicy 
beetles and snails. Quick left 
then right and in between the 
flowers. In a couple of hours 
you'll be boz-eyed like me! 

and we' l l 
keep on 

coming to 
get you! 

A L L C D S G A M E S W O R K O N 
THE 16K and 48K S P E C T R U M 

L E A P F R O G 
A frog meets many dangers on 
his way home. Like 4 lanes of 
fast moving traffic, a swirling 
log-filled river, plus diving 
turtles, frog-eating snakes and 
nasty alligators. Do you have 
the skills to see him home 
safely? 

T H E S E 
G R E A T C D S 
G A M E S A R E 
Y O U R S FOR 
O N L Y £5.95 

E A C H 
I N C L U D I N G 
P O S T A G E & 

P A C K I N G 

O T H E L L O 
Two players locked in 
comba t . . . one plays black, 
the other white. Only one 
colour will dominate. But 
which? Quick thinking is the 
key to this exciting game of 
skill and strategy. Especially 
when you challenge the 
computer itself. 

P A I N T E R I 
The bonus score is ticking 
away as you help the panicky 
painter paint the 3D maze. 
Can you finish before it hits 
zero? Wil l the computer 
outwit you? And look out 
the game goes faster as you get 
better! 

Complete and post the coupon now 
PLEASE RUSH COPIES OF THE GAMES I HAVE TICKED 

Gobble a Ghost • Caterpillar • Leapfrog • 

Othello • Painter • BozyBoa • 

N a m e 

Address 

-Post code 

I enclose cheque/P.O. for £ in full payment 
To: C D S M i c r o S y s t e m s Mail Order Dept., 

PO Box 93 Doncaster, South Yorks. DN4 5LX j 

CDS Micro Systems 
Will you survive the chal lenge? 

C D S M i c r o S y s t e m s PO Box 93, Doncaster, South Yorks. DN4 5LX 

120 YOUR COMPUTER, JUNE 1 9 8 3 



ATOM 
PLOTTING 

POWER 

458\<<< 
460NSET SHAPE VALUES 
470\<<< 
480NHERE FOR RUBOUT 
490\STAT1=B6 
500:RR1 LDY60;LDA < 2+2) 

,Y;AND 63;STA D+0 
510\STAT2=FG 
520LDA <2+2),Y;AND 68C 

4;STA D+l 
530LDA <2+2),Y;LSRA;LS 

RA;LSRA; AND 63;0RA D+l 
540JMP RR3 
550\ 
560\RTS WITH C=1 IF <> 

LIMITS 
570NLIMITS FFFFFF00-FF 
580\ 
590NSET STAT1 
600 RR2 LDY 60;LDA <Z+ 

2>/Y;LSRA;LSRA;LSRA;AND 
(23; ST A D+0 

610NSET STAT2 
620LDA <2+2)/Y;AND 68C 

7 
630:RR3 STA D+l 
640\TEST MSB X CO-ORD 
650LDY 63;LDA <2+6)>Y; 

STA W;BEQ RR4;CMP 68FF;B 
NE RR6 

660\OK 00 OR FF 
670\TEST MSB Y CO-ORD 
680:RR4 LDA<Z+4),Y;STA 

W+l;BEQ RR5;CMP 68FF;BN 
E RR6 

690\SET X & Y SI2E 
700RR5 LDA <2+2),Y;ST 

A D+2;AND 68F;CLC;ADC 61 
;STA D+3 

710LDA D+2;AND 68F0;LS 
RA;LSRA;LSRA;LSRA;ADC 61 
;STA D+2 

720\TEST SECOND DIGITS 
730DEY;LDA <2+6)/Y;CMP 

W;BNE RR6 
740LDA<2+4)>Y;CMP W+l; 

BEQ RR7 
750:RR6 SEC;RTS 
760\OK ARE 08 OR FF 
770\TEST THIRD DIGITS 
780•RR7DEY;LDA <2+6)/Y 

;CMP W;BNE RR6 

790\X CO-ORD OK 
IT 

800RR9 STA D+5 
810LDA <2+4),Y;CMP W+l 

;BNE RR6 
820\Y CO-ORD OK 
830:RR11 STA D+7 
340DEY;LDA <2+6),Y;STA 

D+4 
858LDA <2+4),Y;STA D+6 

888\<< 
890\PLOT ROUTINE 
900v< < 
910\A=SHAPE 
920\SET POINTERS 
930:VV20 JSR RR0 
940\CHECK RANGE 

' 950JSR RR2;BCS VV21 
960\DRAW SHAPE 
970JSR VV0 
980\TEST FOR CHAIN 
990:VV21LDY 60;LDA <2+ 

2)/Y;AND e«20;BEQ VV22 
1000LDY 62;LDA <2+2),Y; 

JMP W20 
1010=VV22 r t s 
1020\<< 
1030\ THE UNPLOTER 
1040\<< 
1050\SET POINTERS 
1060:VV24 JSR RR0 
1070\CHECK RANGE 
1080JSR RR1;BCS VV25 
1090\UNPLOT IT 
1100JSR VV0 
1110\CHECK FOR CHAIN 

listing continued on next page) 

Stephen Yewdall's 
graphics aid harnesses the 
speed of machine code to 
drive your games wi th 
more style. 
MANY ATOM owners have read wi th envy 
articles describing the latest computers and 
their graphic capabilities. Now help is at hand: 
whether you wish to produce text, graphics 
animation, or games, these routines wi l l br ing 
your Atom to life. 

Wri t ten in machine code for use wi th in 
Basic, these routines allow you to Plot, 
Unplot , and Move individual shapes or 
groups o f shapes on the Atom's screen in any 
o f the graphic modes. By using the Atom's 
Colour command you can draw shapes in 
different colours or shades. You can also 
generate noises while these shapes are being 
drawn. 

Anyone familiar w i th Basic and the need to 
handle large groups o f numbers w i l l have used 
arrays. These routines were developed wi th 
this in mind. By modify ing the array elements 

(continued on next page) 

The shape plotter. 
10REM 
20REM SHAPES FOR ACOR 

N ATOM 
30REM BY S.YEWDALL 
40REM THIS PROGRAM MA 

Y BE FREELY COPIED 
50REM PROVIDED A CRED 

IT LINE IS INCLUDED 
60REM 
70DIM RR<31) ,W<31) ,F 

<10) 
80Z=*9C;W=Z+8;D=W+6;S 

=D+8 
90M=*2928 

100FOR 1=0 TO 3 0 ; W < I ) 
=M;RR<I)=M;N. 

110P.$21;GOSUB 150 
120P.$6 
130GOSUB 150 
140END 
150P=M;C 
160JMP W20 
170JMP W24 
180JMP W27 
190JMP W15 
200\<SET THE POINTERS< 
210\<SAVE A< 
220:RR0 STA 2 
230N<CLEAR MSB'S< 
240LDA 60;STA 2+1;STA 

2+5;STA 2+7 

2+3;ROLA;R 
OL Z+3 

280STA 2+2 
290\SET XP C=0 A=LSB 
300ADC 8303;STA 2+6 
310LDA 2+3;ADC 831E;ST 

A 2+7 
320\SET YP 
330CLC;LDA 2+2;ADC *30 

4;STA 2+4 
340LDA 2+3;ADC 83IF;ST 

A 2+5 
350\SET AP 
360CLC;LDA 2+2;ADC 82E 

C;STA 2+2 
370LDA 2+3;ADC 8307;ST 

A 2+3 
380NSET DP 
390LDY 61;LDA <2+2),Y 
400\CALC D*8 
410CLC;ROLA;ROL 2+1;RO 

LA;ROL 2+1;ROLA;ROL 2+1 
420ADC 82EF;STA 2 
430LDA 2+1;ADC 830A;ST 

A Z+l 
440RTS 
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(listing continued from previous 

1120: W25LDY 60;LDA <Z+ 
2 ) /Y;AND 6#20;BEQ VV26 

1130LDY 62;LDA <Z+2>,Y; 
JMP VV24 

1 1 4 0 W 2 6 RTS 
1150s < < 
1160\ THE BASIC MOVER 
U70\SAVE A 
1180 W 2 7 STA S+0 
1190NUNPLOT IT 
1200JSR W 2 4 ; LDA S+0 
1210\SET POINTERS 
1220VV28JSR RR0 
1230\ADD X TO ARRAYX 
1240NLSB 
1250CLC;LDY60;LDA < Z+6 >, 

Y;ADC #339;STA <Z+6> ,Y 
1260\2ND 
1270INY;LDA <Z+6>,Y;ADC 
#354;STA <Z+6>,Y 
1280\3RD 
1290INY;LDA <Z+6>,Y;ADC 
*36F;STA <Z+6>,Y 
1300\4TH 
1310INY;LDA <Z+6>,Y;ADC 
tt38A;STA <Z+6>,Y 
1320sADD Y TO ARRAY Y 
1330CLC;LDY 60;LDA<Z+4> 

/Y;ADC #33A;STA <Z+4>,Y 
1340INY;LDA <Z+4>,Y;ADC 
»355;STA <Z+4>,Y 
1350INY;LDA <Z+4>,Y;ADC 
#370;STA <Z+4>,Y 
1360INY;LDA <Z+4>,Y;ADC 
838B;STA <Z+4>,Y 
1370\CHECK RANGE 
1380LDA S+0;JSR RR2;BCS 
VV29 
1390\OK 
1400JSR VV0 
1410\CHECK CHAIN 
1420•VV29LDY60;LDA < Z+2 > 

/Y; AND 6*20;BEQ VV30 

page) 
1430\ANOTHER 
1440LDY 62;LDA <Z+2>,Y; 

STA S+0;JMP VV28 
1450 VV30 RTS 
1460s< THE SHAPE DRAWER 
1470NYCOUNT=8 
1480VV0 LDA 68;STA W 
1490\SET Y CO-ORDS 
1500LDA D+6;STA #5C;LDA 
D+7;STA #5D 
1510\YSIC=YSIZE 
1520=VV1 LDA D+3;STA W+ 

1 
1530\DASVE 
1540=VV2 LDY W; DEY;LDA 

<Z)yY;STA W+4 
1550SXCOUNT 
1560LDA 68;STA W+2 
1570\X CO-ORDS 
1580LDA D+4;STA #5A;LDA 
D+5;STA «5B 
1590NXSIC=XSIZE 
1 "500 = VV3 LDA D+2; STA W+ 

3 
1610=VV4 LDA W+4;STA W+ 

5;ROL W+5;BCS VV5 
1620LDA D+l;AND 63;STA 

tt5E 
1630STRANS.? 
1640BIT D+l;BMI VV9;BPL 
VV6 
1650\C-SET=FG 
1660 VV5 LDA D;AND 63;S 

TA «5E 
1670\SNOW? 
16S0 W 6 ; BIT D+1;BVC V 

V8 
1690= W 7 BIT JtB002;BMI 

VV7 
1700sAT LAST PLOT IT 
1710 = W 8 JSR VV14 
1720sINC X CO-ORDS 
1730 VV9 INC #5A;BNE VV 

10;INC 858 

1740\DEC. XSIC 
1750 = VV10DEC W+3;BNE VV 

4 
1760sADJUST DSAVE 
1770ROL W+4 
1780\DEC XCOUNT 
1790DEC W+2;BNE VV3 
1800sSOUND? 
1810LDA D+l;AND 64;E0R 

«B002;STA *B002 
1820sINC Y CO-ORDS 
1830INC «5C;BNE VV11;IN 

C #5D 
1340SDEC. YSIC 
1850 = VV11DEC W+1;BNE VV 
2 

1860NDEC. YCOUNT 
1870DEC W;BNE VV1 
1880RTS 
1390sJMP TO PLOT 
1900=VV14 JMP <«3FE> 
1910\PLOT PIXEL-BLOCK 
1920\SET X CO-ORDS 
1930 = VV15STX D+4;LDX 60 

;STX D+5 
1940\SET Y CO-ORDS 
1950STY D+6;STX D+7 
1960NCLEAR MSB DP 
1970STX Z+l 
1980\SET STAT1 
1990INX;STX D 
2000\SET SIZE 
2010STX D+2;STX D+3 
2020\SET STAT2 
2030LDX 6«C0;STX D+l 
2040\SET DP 
2050CLC;ROLA;ROL Z+l;RO 

LA;ROL Z+l;ROLA;ROL Z+l 
2060ADC it2EF; STA Z 
2070LDA Z+l;ADC «30A;ST 

A Z+l 
2080NNOW DO IT 
2090J MP W 0 
21003 
2110R. 

(continued from previous page) 
assigned for shapes and then L ink ing to one o f 
the machine-code routines you can create your 
own shapes and produce your own style 
games. 

The fol lowing arrays are used in the 
routines. The X X array holds the X position -
o f each shape, the YY array holds the Y 
position o f each shape, the A A array holds the 
attributes o f each shape, and the D D array 
holds the pixel-blocks o f each shape. 

You can have up to 256 shapes, memory 
permitting. T o have 256 shapes would require 
5K o f R A M , but in practice 10 to 20 would 
normally be sufficient. Thc number o f shapes 
you require is declared in a dimension 
statement. 

T o declare one shape for program use, type 
10 DIM DD{1), AA(0), XX(0), YY(0) 

Note that in Atom Basic element 0 is valid. I 
have used the term pixel blocks to describe the 
pixels that make up what is drawn. I f you look 
closely at any normal character on thc Atom, 
you wi l l see that it is made up o f small dots or 
pixels. The prompt is a good example. I f you 
were to draw it on graph paper it would look 
like figure 6. 

You can see that it is made up o f 35 pixels 
arranged as five by seven, which is standard 
format. The pixels arc arranged in a block, 
hence the term pixel block. Figure 1 is an 
example o f a typical alien pixel block, in this 
case it is shown as eight by eight, that is, 64 
pixels. These shape routines are based on this 
eight by eight block format and this is assumed 
in future references to pixel blocks. 

A closer look at the numbers beneath figure 
1, reveals that thc pixel block can be described 
in eight bytes, one byte for each row, each bit ! 
o f each byte representing a single pixel. T o 
store this information in memory we w i l l need 
two elements o f an array; this is because cach 
element o f an array occupies four bytes o f 
memory. T o store the pixel block o f one 
shape, Dimension for two elements o f array 
D D , as in the previous example. 

By way o f example, put figure 1 into pixel 
block 0: 

Figure 2. Attribute register — four bytes. 
M S B L S B 
| M a g n i f y | C h a i n s h a p e | Pixel b iock | S t a t u s | 

M C N S 

Figure 3. Status bits — eight bits. 
M S Bit L S Bit 
T rans-
paren t S n o w Cha in Foro g r o u n d S o u n d 8 a c k g r o u n d 

1 1 0 0 1 0 0 0 

D7 D6 D5 D4 D3 D2 D1 DO 

Figure 4. Magnify bits eight bits. 
X M a g n i f y Y M a g n i f y 

0 0 0 0 0 0 0 0 

D7 D6 OS D4 D3 D2 Dl DO 

Figure 6. 

Note that for each element the order o f the 
bytes is reversed; this is to compensate for 
method o f storage o f Atom Basic which stores 
numbers wi th the bytes reversed. 

What is a shape? A pixel block is not a 
shape, merely the collection o f pixels that 
make up a shape when it is drawn. A shape has 
position and certain attributes that define how 
it is drawn. 

The position o f a shape on the screen is held 
in its X X and YY array elements; their values 
contain its position relative to the origin, 
wrhich is the bottom left-hand corner o f the 
screen. Th is origin is the same as used by the 
Atom's plot commands, normally labelled 0,0. 

For example set the shape co-ordinates at 
origin 

20 XX(0) = 0;YY{0) = 0 
Note that the values o f X X and YY describe 
the position o f the bottom left-hand corner of 
the shape. 

A shape has various attributes which are 
held in its attribute register, an element o f 

| array AA. The format o f the attribute register 
is shown in figure 2. Kach byte o f the attribute 
register has a different function and, as there 
are four bytes in the register, there are four 
functions. 

First, M — the most significant byte. The 
iVibyte is used by the machine-code routines to 
determine what size the shape wi l l appear on 
the screen. In figure 4 the eight bits that make 
up the Mbyte are shown as they relate to X 
and Y magnification. I f 

M = 0 
then the shape is drawn without magnifi-
cation, each pixel of its pixel block covering 
one pixel on the screen. I f 

M = #11 
(continued on page 127) 

30 DD(0) = # FF663C18; REM EVEN ELEMENT 
32 DDI1) = H C38181C3; REM ODD ELEMENT 

Figure 1. 
0 7 0 6 0 5 0 4 0 3 0 2 0 1 0 0 

7 

6 

5 

4 

3 

2 

Binary Hex 
00011000 18 
00111100 3C 
01100110 66 
11111111 FF 
11000011 C3 
10000001 81 
10000001 81 
11000011 C3 

even 
element 

odd 
element 
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J A B B E R W O C K Y give you the chance to become a secret 
agent! Can you reach London with the secret plans before the 
KGB reach you? 
This adventure game with Arcade Action features single key 
commands for fast, real-time excitementf Written entirely in 
machine code for the 4SK Spectrum! 

WILL YOUR AIRLINER REACH IT DESTINATION? 

CAN YOU OUT-SHOOT THE ENEMY? 

WILL YOU EVEN FIND THE GUN? 

WHO IS MRS. BORGIA? 

WANTED - M A C H I N E CODE P R O G R A M S - EXCELLENT ROYALTIES PAID 

J A B B E R W O C K Y S O F T W A R E 
610 W A S H W O O D H E A T H ROAE 

B I R M I N G H A M B8 2 H G . 
Access or Barclaycard Orders Ring 

021 326 6394 
I inclose cheque/P.O. payable to Jabberwocky total £ or debit 
Acccess/Barclaycard 

Signature 
Name .... 
Address 

dL Send to J a b b e r w o c k y S o f t w a r e 610 W a s h W o o d Hea th Road B i r m i n g h a m B8 2HG 

J A B B E R W O C K Y 



R S.S. THE FUTURE 
CREATING FANTASIES FOR 

DRAGON AND NOW 

K R A Z Y K O N G H O P P E R CENTIPEDE 
All machine code version of the 
popular arcade game. 
This program has all the features 
of the original and is every bit 
as fast. 
3 different screens make it 
difficult to beat. 
ZX8116K 3-95 

Can you help Fergy and his 
friends get across the 4 lane 
highway and back to the lilly 
pond? 
Includes Crocodiles, Logs, 
varying traffic speed etc. 
ZX8116K 3-95 
ORIC 48K 6-95 

All machine code - very fas t -
Superb graphics Better than the 
original. 
ORIC 48K 6-95 
BBC A OR B 6-95 



MAKERS 
ZX81, SPECTRUM, 
ORIC AND BBC 

LIGHT CYCLE 
All the speed and excitement 
you could want, very addictive. 
Race and block the computer or 
another player. 
SPECTRUM 16K 48K 4-95 

ATTACK 
Attack is a super fast, all machine 
code arcade style game. 
You are the Chief Security 
Officer on the prison planet 
'KOVENTRI' where all the capt -
ured space invaders are kept 
until a humane way of dealing 
with them can be found. There 
has been a major breakout and 
it is a race against time to stun 
the invaders and return them 
to the compound. After 
being in the open too long they 
mutate and become much 
fiercer. See how long you can 
keep them all locked up. 

DRAGON 7-95 

Alarms begin humming loudly as 
warning lights flash at you from 
the computer control console of 
your ASTRO-CRUISER. 
Within seconds a huge ball of 
destruction explodes outside 
your observation port, battering 
the ship violently. 
A quick check of your tracking 
screen shows you to be entering 
one of the worst space storms 
ever recorded in that quadrant. 
Your only defence is your skill 
with the laser cannon. 
We DARE you to take control 
and fight your way to safety. 
Unless you can blast a way 
through your ship will be crushed. 

SPECTRUM 48K 4-95 

INVADERS 
At last the version you have 
been looking for. Quite simply 
unbeatable. 
ORIC 48K 
BBC A OR B 

6-95 
6-95 

SEND CHEQUE OR P.O. 
TO P.S.S. 452 STONEY STANTON RD. COVENTRY CV6 5DG. 

FOR INSTANT CREDIT CARD SALES TEL (0203)667556 
TRADE ENQUIRIES CONTACT JOHN FLETCHER, COVENTRY (0203) 667556 



ComH 35. The neu world 

The new COMX 35 is the space-age answer to home computing, with a 
microprocessor that has been tried and tested by no less an authority 
than NASA and used in satellites and the space shuttle. 
Whatever the application, whether for business, home accounting, 
education or simply for fun games, the COMX 35 will prove to be an 
investment for the whole family 
Supplied with every COMX 35 come 10 free cassette programs. An 
easy- to-follow instruction manual will quickly teach you the skills of 
programming your own ideas. 

CPU 1802A, providing excellent graphic/ 
sound capabilities. 
16K ROM super enhanced BASIC 
Massive 35K of RAM (32K available to 
user) expandable to 67K 
Full-size keyboard with 55 moving keys 
Built-in joystick for easy game control 
24 rows x 40 characters, high resolution 
Teletext/Viewdata compatible graphics 
Advanced sound capability. 8 octaves, 
1024 tones, and 16 volume steps 

8 background and 8 foreground colours 
12 combinations of colours on characters 
Different output/input colour 
Easy, fast and full editing with CHANGE. 
DELETE and INSERT commands 
Peripherals available shortly: 
RS232 + Centronics; Four-colour Printer/ 
Plotter: 5'M" Floppy Disk Drive: Expansion 
box True Speech Synthesiser 
Usable with any cassette recorder 

ALSY Computers (UK) Ltd. 
Unit 133, Hartlebury Trading Estate, 
Hartlebury, Nr. Kidderminster, Worcs, 
DY10 7JB England. FOr Just £149.95 

& w ^ including VAT and delivery including VAT and delivery 

To: ALSY Computers (UK) Ltd., Unit 133, Hartlebury Trading Estate, Hartlebury, Nr. Kidderminster, Worcs DY10 7JB 
I enclose a cheque/postal order payable to 'ALSY Computers Ltd' for sets, each at £149.95, including VAT and delivery 
(UK only) 

TOTAL ENCLOSED £ 
Name: Mr/Mrs/Miss 
Address: 

Tel. No: 
(Please al low 28 days for delivery) Dealer enquiries welcome 



(continued from page 122) 
then the shape w i l l be drawn twice size, each 
pixel o f its pixel block covering four pixels on 
the screen. The shape can have a magnifi-
cation factor o f up to 15 either or both the X 
and Y directions. I f 

M = #F0 
then the shape wi l l be drawn normal height 
but 15 times as wide. 

Secondly, C, the next byte, is used wi th the 
Chain bit o f the status register to Chain 
shapes. I f , say, shape 1 was Chained to shape 0 
then whenever shape 1 was Plotted, Unplot ted 
or Moved so too would shape 0. Th is is useful 
when you need to draw something w i th a pixel 
resolution greater than eight by eight, for 
example, for 16x8 two shapes Chained would 
be required. The value o f C is the actual shape 
number that is Chained and can range from 0 
to 255 — 0 to # FF. T h i r d is N — the N byte is 
the number o f the pixel block to be used when 
the shape is drawn. I f N = 0 then DD(0) and 
DD(1) w i l l be used. Different shapes can have 
different or the same pixel blocks. The value 
o f N can range from 0 to 255. Four th is S — 
the least significant byte. 

The status register is shown in expanded 
form by figure 3, the various bits having 
different functions. 

Pixel bits that are not set in the pixel block 0 
or unshaded in figure 1 can be transparent and 
w i l l not be drawn w i th D7 = 1. Note that pixel 
bits that are set — binary 1 or shaded in figure 
1 — are always drawn. 

When data bit 6 is set to 1 screcn drawing 
occurs only dur ing flyback and hence wi l l be 
interference free. Unfortunately this slows 
down the speed o f drawing. 

Wi th data bit 5 equal to 1 followed by Chain 
the current operation is also applied to the 
shape given by C byte. Data bits 4 and 3 
determine what the pixels that are set -
binary 1 or shaded in figure 1 — in the pixel 
block do. 
D4 D3 Function 
0 0 Clear corresponding pixel on screen 
0 1 Set corresponding pixel on screen 
1 0 Invert corresponding pixel on screen 
1 1 Clear corresponding pixel on screen 
W i t h data bit 2 — Sound = equal to 1, the 
Atom speaker part bit w i l l be toggled — or 
changed — every t ime a pixel is drawn. 

Data bits 1 and 0 determine what the pixels 
that are clear — binary 0 or unshaded squares 
in figure 1 — in the pixel block do: 
D1 DO Funct ion 
0 0 Clear corresponding pixel on screen 
0 1 Set corresponding pixel on screen 
1 0 Invert corresponding pixel on screen 
1 1 Clear corresponding pixel on screen 
Here is an example: set the shape attributes for 
normal size, pixel block 0, transparency, snow 
free, no Chain, no Sound, foreground set, 
background clear: 
M =0, D = 0, C = 0, S = # C3 (Binary 11001000) 
comes out as: 

40 AA(0)= #00000008 

What can you do w i th shapes and pixel 
blocks? See figure 5. The address o f each 
machine-code routine is given, together w i th 
what the Basic variables A , X and Y should 
contain. For the Plot-a-shape routine referred 
to at the top o f figure 5, set arrays AA, D D , 
X X and YY as required. Put the shape 
number in Basic variable A then L ink 

Figure 5. Table of Link Addresses. 
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Com 
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n u m b e r 

X 
posi t ion 

Y 
posi t ion 

to # 2920. For example, Plot a shape in mode 
4. 

5 Clear 4 
50 A = 0;LINK #2920 

T o Unplot a previously drawn shape it is 
important to remember that this can only be 
done provided it has the transparency bit set in 
its status register and the background bits are 
assigned clear. In graphic modes w i th only 
two colours the background bits may be 
assigned inverter clear. Put the shape number 
in Basic variable A then L ink to #2923. So, to 
Unplot shape 0 

55 A = 0; LINK #2923 
Now for the Move a shape routine. A pre-
viously-drawn shape may be moved — 

The demonstration program. 

10DIM DD<19>,AA<9>,YY 
<9>,XX<9>,F<3> 

20P $30;CLEAR© 
30P. "demost ra t i o n " 
40P.'"YOU CAN DRAW A 

SHAPE" 
50REM**SET PIXEL BLOC 

60DD < 0)=8AA55AA55;DD< 
1>=8AA55AA55 

70REM**SET CO-ORDINAT 
ES 

80XX<0)=10;YY<0>=10 
90REM**SET ATTRIBUTES 

100AA<0>=8C8 
110REM DRAW IT 
120A=0;LINK82920 
130GOS.820 
140GOS.870;P."YOU CAN 

RUB IT OUT" 
150A=3;LINK82923 
160GOS.820 
170REM MOVE IT 
180GOS.870;P."YOU CAN 

MOVE I T " 
190REM RESET C0-0RDS 
200XX<0)=0;YY<0>=0 
210REM DRAW IT 
220X=1;Y=1;A=0;LINK829 

20 
230REM NOW MOVE IT 
240FOR 1=0 TO 30 
250LINK82926 
260NEXT I 
270GOS.820 
280REM MAGNIFY 
290GOS.870;P."AND YOU 

CAN CHANGE THE SI2E" 
300REM FIRST RUB OUT 
310A=0;LINK #2923 
320REM NOW DO IT 
330AAC0>=848;XX<0>=0;Y 

Y<0>=0 
340FOR 1=0 TO 4 
350LINK82920 
360AA< 0)=AA < 0)+8110000 

00 
370NEXT I 
380GOS.820 
390CLEAR0;GOS.870;P."A 

ND YOU CAN CHAIN THEM" 
400REM PIXEL INVADDERS 
410DD < 2)=8FF663C13;DD < 
3>=8C38181C3 
420REM SET C0.0RDS 

Unplot ted then Plotted in a new position — 
provided its attributes comply w i th the 
previous example. The new position is relative 
to its old position by the contents o f Basic 
variables X and Y. Put the shape number in 
variable A and the distances to be moved 
horizontally and vertically into variables X 
and Y respectively then L ink #2926. 

For example to Move shape 0 up 10 and 
right 20 

70Y = 10; X = 20; A O; LINK #2926 
Note that X and Y can be positive or negative 
and X X and YY arrays w i l l be updated to the 
new position. 

For the first Plot a pixel block option, your 
pixel block w i l l be plotted without magni-
fication at the position contained in Basic 
variables X and Y. Put the pixel-block number 
in variable A , and the actual position 
horizontally and vertically into X and Y 
respectively, then L ink to # 2929. Thus to Plot 
pixel block 1 at 10, 10 

90 X = 10; Y = 10; A = 1; LINK#2929 
Final ly, the demonstration program draws 
shapes on the screen and moves them about, 
showing what can be achieved wi th the Shapes 
program. 

Later it allows you to define your own 
shapes which can be manipulated on-screen 
using simple commands. 

430FOR 1=1 TO 5 ;YY<I )= 
0 ; X X < I > = I * 1 0 - 1 0 ; N . I 

440REM SET CHAINS 
450AA<1)=818C;AA<2>=80 

101AC;AA<3>=8201AC;AA<4> 
=8301AC 

460AA<5>=8401AC 
470REM MOVE THEM 
480X=0;Y=5;A=5;LINK829 

20 
490FOR 1=0 TO 5 
500LINK82926 
510NEXT I 
520GOS.820 
530REM NOW SHOOT THEM 
540REMDEFINE TANK 
550DD< 4)=0;DD < 5 > =87F3E 

1C08 
560AA<6>=82CC 
570XX<6)=0;YY<6>=0 
580REM SHOOT THEM 
590A=6;LINK82920 
600Y=0;X=1 
618FORI=0 TO XX<5> 
620IF XX<6)=XX(1>;60S. 

840;A=1;LINK82923 
630A=6;LINK82926 
640IF XX<6>=XX<2>;GOS. 

840;A=2;LINK82923 
650IF XX<6)=XX<3>;GOS. 

840;A=3;LINK82923 
660IF XX<6>=XX<4);GOS. 

840;A=4;LINK82923 
670IF XX<6>=XX<5);GOS. 

840;A=5;LINK82323 
680N.I;GOS.820 
690CLEAR0;GOS.870;P."N 

OW YOU TRY";GOS.820 
700P. ' ' "TYPE 
7 1 0 P . ' " 

I I 
P TO PLOT 

7 2 0 P . ' " R TO RUB0 
UT" 

7 3 0 P . ' n 

•I 
M TO MOVE 

740P. " " C TO CLEA 
R SCREEN" 

750P. ' " A TO CHAN 
GE ARRAYS" 

760P. '"PLUS RETURN" 
770P. ' 1 "YOU HAVE 10 SH 

APES BUT 0 -6 ARE ALREAD 
Y USED" 

780P. ' ' "PRESS A KEY TO 
CONTINUE";LINK8FE94 

790CLEAR0 
800G.900 

810REM DELAY 3 SECS 
820FORI=0 TO 100;WAIT; 

WAIT;NEXT I ; R . 
830REM PLOT LASER 
840L=XX<6>+4;MOVE L , 4 ; 

PL0T6 L <40;P.$7 
850MOVE L/4;PLOT6 L ,40 

;R. 
860REM CLEAR TOP 3 LIN 

ES 
870P.$30;FOR 1=0 TO 63 

; I ?#3000=32 ;N . I ;R . 
880GOS.870;IN."SHAPE N 

UMBER"S;IF S<0 OR S>10 G 
880 

890R. 
900GOS.870;IN."YOUR CO 

MMAND"$F 
920IF $F="C";CLEAR 0;G 

.900 
930IF $F="P";GOS.880;A 

=S;LINK82920;G.900 
9481F $F="R";G0S.880;A 

=S;LINK82923;G.300 
9501F $F="M"G.970 
960G.1010 
970GOS.880;A=S 
980GOS.870;IN."X DIREC 

TI0N"X 
9906OS.870; IN."Y DIREC 

TI0N"Y 
1000LINK82926;G.900 
1010IF $F="A"G.1030 
1020G.900 
1030GOS 880 
1040GOS.870;P.MAA ,XX , 

YY OR DD or EXIT" 
1050INPUT $F 
10601F $F="E"G.380 
1070IF $F="A";GOS.870;P 

."AA="&AA<S>;IN.N;AA<S>= 
N;G.1040 

1030IF $F="X";GOS.870;P 
. "XX=US<XX<S>; IN. N; XX<S>= 
N;G.1040 

1030IF $F="Y";6OS.870;P 
"YY="fc<YY<S>; IN N;YY<S>= 

N;G.1040 
1100IF $F="D"G.1120 
1110G.1040 
1120GOS.870;P."EVEN ELE 

MENT"&DD<S*2>;IN.N;DD<S* 
2>=N 

1130GOS.870;P."ODD ELEM 
ENT"&DD<S*2+1>;IN.N;DD<S 
*2+l>=N 

1140G.1040 
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ATARI 10 REM tttttttttttttttttttttt 
11 REM tt TIME TRIAL tt 
20 REM tt BY STAN OCKERS tt 
30 REM tttttttttttttttttttttt 
40 REM tt ALL REMS CAN BE DELETED tt 
100 DIM MK32) ,S*(8) ,P*(8) ,T(5) :OPEN «1,4,0,"K:" 
150 REM tt NEN CHARACTER SET tt 
155 REM tt ML routlnp for moving IK tt 
160 FOR 1-1 TO 32:READ A:M* (I)-CHR*(A>:NEXT I 
170 DATA 104,104,133,204,104,133,203,104,133,206,104,133,205,162,4,160,0,177,203,145,205,136,208 
,249,230,204 
175 DATA 230,206,202,208,240,96 
177 REM tt Lower RAMT0P And oove character set tt 
180 POKE 106,PEEK(106>-5:GRAPHICS 0:CS"(PEEK(106) + 1> t256:A=USR(ADR(M*),57344,CS) 
185 REM tt Change a coupl«* of characters (* and %) tt 
190 FOR I=CS+32 TO CS+47:READ A:POKE I,A:NEXT I 
195 DATA 36,109,73,146,146,73,109,36,36,102,146,73,73,146,182,36 
200 REM tt NEW DISPLAY LIST tt 
210 GRAPHICS 18:DL=PEEK(560)+256tPEEK(561):A=PEEK(DL*4)+256tPEEK(DL+5):A=A+22: B=INT(A/256):C=A-B 
t256 
220 POKE DL«-4,C:P0KE 88,C:POKE DL+5,B:P0KE 89,B:POKE DL+6,6:P0KE DL+7,6 
230 FOR 1=17 TO 19:P0KE DL+I+21,PEEK(DL+I):NEXT I 
240 FOR I=DL*8 TO DL+35 STEP 3:P0KE I,103:P0KE I+1,146:P0KE I+2,6:NEXT I:POKE DL+35,71 
245 POKE 756,CS/256:POKE 708,200:POSITION 4,0:? *6;"INITIALIZING" 
250 REM tt DATA FOR ROADWAY tt 
252 REM tt Try making your own tt 
255 RESTORE 265 
260 RW=(PEEK(106)-10)t256:F0R I=RW TO RW+512:READ A:A=A+141:P0KE I,A:NEXT I 
265 DATA 2S,5,5,5,5,5,5,5,5,5,4,4,4,4,3,3,3,3,2,2,2,2,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0.0.0 
267 DftVA 2,I,1,1,1,1,1,2,2,2,2,2,2,3,3,3,3,3,3,4,4,4,4,4,4,5,5,5,5,5,5,6,6,6,6,6,6,7,7,7,7,7,7,7 
, 7 , 8 ,8 ,8 ,8 
270 DATA 8,8,8,8,9,9,9,9,10,10,10,10,9,9,9,9,8,7,6,5,4,3,2,1,O,1,2,3,4,5,6,7,8,9,9,9,9,8,8,8,7,7 
,7,6,6,6,5 
275 DATA 5,6,6,7,7,8,8,9,9,8,8,8.8,8,7,7,7,7,7,6,6,6,6,6,5,5,5,5,4,4,4,4,3,3,2,2,1,1,0,0,1,1,2,2 
.3,3,4,4,5 
277 DATA 5,6,6,7,7,8,8,9,9,8,7,6,5,4,3,2,1,0,0,0,1,2,3,4,5,6,7,8,9,9,9,9,9,9,9,8,7,6,5,4,3,2,1,1 
,1,0,0,0,0 
280 DATA 0,0,0,0,0,0,0,0,0,0,1,1,1,2,2,2,3,3,3,4,4,4,5,5,5,6,6,6,7,7,7,8,8.8,9,9,9,9,9,9,9,9,9,9 
,9,9,9,9,9 
282 DATA 8,8,8,7,7,7,6,6,5,5,4,4,3,3,2,2,1,2,1,1,2,2,1,1,1,3,3,3,4,5,6,7,8,9.8,7,6,5,4,3,2,1,1,1 
,1,1,1,1,1

285 DATA 2,2,2,2,3,3,3,3,4,4,4,4,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,6,6,6,6,6,7,7,7,7,7,7,8,8.8,8 
,7,7,6,6,5 
287 DATA 5,5,5,6,6,6,7,8,9,8, 7,6,5,5,5,5,5,4,3,2,1,1, 1,2,3,4,5,6,7,8,9,9,8,7,6,5,4,3,2,1,2,3,4,5 
,6,7,8,9,8 
288 DATA 7,7,6,6,5,5,4,4,3,3,2,2,1,1,2,2,3,3,3,4,4,4,5,5,5,6,6,7,7,8,8,9,9,8,8,8,8,7,7,7,6,6,6,5 

290 DATA'S,5,5,4,3,2,1,2,3,4,5,5,5,5,5,5,5,5,5,5,5,5,5,5,114 
300 REM tt PA6E SIX POKES tt 
310 RESTORE 315:F0R I 1536 TO 1731:READ A-.POKE I,A:NEXT I 
314 REM tt Change VBI vector tt 
315 DATA 104,160,17,162,6,169,7,76,92,228 
316 REM tt Init. data for VBI routine tt 
317 DATA 1,1,0,0,0,0,0 
318 REM tt VERT Bt.ANK ROUTINE tt Determine scroll value tt 
319 DATA 206,11,6,208,94,173,10,6,141,11,6 
320 DATA 173,12,6,206,16,6,74,176,250,173,16,6,141,5,212,16,71 
321 REM tt Move line* down tt 
322 DATA 169,16,141,16,6,173,48,2,133,203 
325 DATA 56,233,3,133,205,173,49,2,133,204,133,206,160,37,177,205,145,203,136,177,205,145,203,13 
6,136 
330 DATA 192,10,200,241 
331 REM tt Add a new line tt 
332 DATA 230,207,208,2,230,208,162,0,161,207,201,255,208,15,173,14,6,133,207 
333 DATA 173,15,6,133,208,161,207,238,13,6,136,145,203 
335 DATA 173,0,211,72.41,8,208,2,230,209.104,41,4,208,2,198,209,165,209,141,0,208,76,98,228 
338 REM tt Screen roadway data tt 
340 DATA 4,5,4,5,4,5,4,5,4,5,4,5,4,5,4,5,4,5,4,5,4.5,4,5,4,5,4,5,4,5,4,5,4,5,4,5,4.5,4,5,4,5,4,5 

342 REM tt Remove our VBI routine tt 
343 DATA 104,160,98,162,228,169,7,76,92,228 
344 REM tt POS. AT BEG. OF RW DATA tt 
345 POKE 1550,0;POKE 1551,RW/256:POKE 207,0:P0KE 208,RW/256 
350 REM tt ROADWAY WIDTH tt 
358 POSITION 0,0:? »6;" 
360 POSITION 0,1:? *6;"ROAD WIDTH (l)NARROW TO (3) WIDE ":G£T #l,A:W=A-48:IF W<1 OR W>3 T 
HEN 360 
370 FOR I=1690-W TO 1693*W:P0KE I,0:NEXT I:FOR I=1710-W TO 1713+W:P0KE I,222:NEXT I 
400 REM tt PM GRAPHICS tt 
410 A=PEEK(106)-7:POKE 54279,A:PM=256tA:POKE 559,46:P0KE 53277,3:X=120:PQKE 53248,X:POKE 209,X:P 
OKE 53256,1 
415 RESTORE 430 
420 FOR I=PH+512 TO PM+640:POKE I,0:NEXT I:POKE 704,56:Y=90:FOR I-PM+512+Y TO PM+528*Y:READ A:PO 
KE I,A:NEXT I 
430 DATA 153,153,255,153,153,24,24,60,36,36,36,36,165,165,231,189,153 
440 FOR I -1 TO 8:READ A:P*(I,I)=CHR*(A):NEXT I 
450 DATA 106,96,85,76,63,51,40,22 
490 POSITION 0,1:? «6;"PRESS FIRE BUTTON WHEN READY TO START" 
492 IF STRI6(0)"I THEN 492 
495 A=USR(1536) 
500 REM 
502 POSITION 0,1:? #6;"TOTAL LAP ":POSITION 0,2:? »6;" AVG. SPEED AVG. LAP" 
504 REM tt RESET CLOCK - INIT. VAR. tt 
505 Z"0:POKE 18,Z:P0KE 19,r:P0KE 20,Z:LAP=0:T(0)=0:DIST=220000:DIS-12 
507 REM tt SPEED BYTES STRING tt 
510 RESTORE 520:F0R I»1 TO 8:READ A:S*(I)=CHR«(A):NEXT I:N=1:TT=30 
520 DATA 0,1,3,7,15,31,63,127 
522 REM tt CK TRIGGER - CLEAR COLL. REG. tt 
525 T=STRIG(0):POKE 53278,0 
530 REM tt TT IS ACCELERATOR RESPONSE COUNTER tt 
531 TT=TT-1:IF TT>0 THEN 560 
532 TT=30 NOTES 
533 IF T=1 AND N=1 THEN 560 
536 IF T=0 AND N̂ B THEN 560 
540 IF T=1 THEN N»N-1:IF N=0 THEN N=8 

LINE 358 CONTAINS 20 BLANK SPACES 
END OF LINE 620 HAS II BLANKS 
END OF LINE 640 HAS 9 BLAf*CS 

550 IF T=0 THEN N=N+1:IF N«9 THEN N=1 
555 REM tt SET SPEED tt 
560 POKE 1548,ASC(S*(N,N)) 
570 L=PEEK(1549):IF L>LAP THEN GOSUB 2010 
572 IF L=5 THEN 610 
573 REM tt COLLISION DETECTION tt 
575 IF PEEK(53252)=1 THEN GOSUB 1010 
577 REM tt PRINT SPEED - MOTOR SOUND tt 
580 POSITION 7,0:? #6;20tN;" " 
587 IF DIS=12 THEN DIŜ 2:G0T0 584 
583 IF DIS-2 THEN DIS=12 
584 SOUND 0,ASC(P*(N,N)),DIS,7+N 
590 GOTO 525 
600 REM tt FINISH ROUTINE tt 
610 SOUND 0,0,0,0:A=USR(1722) 
620 POSITION 0,0:? t»6; "AVG. = ";INT(TS);" 
630 IF TS>RA THEN RA=TS 
640 POSITION 0,1:? #6;"RECORD = ";INT(RA);" 
650 POSITION 0,2:? *6;"Again? Press Trigger" 
655 IF STRI6(0)«0 THEN 655 
660 IF STRIG(0)=1 THEN 660 
670 GOTO 310 
1000 REM tt COLLISION SUBROUTINE tt 
1010 FOR 1-0 TO 3:SOUND I,50+20tI,2t1+2, 

12:NEXT I 
1020 FOR I=N TO 1 STEP -1 
1030 N=I:POKE 1548,ASC(S*(N,N)):POKE 712, 

Nt16+8:POKE 704,Ntl6+10:FOR J«1 TO 
10:NEXT J:NEXT I 

1090 POKE 704,56:POKE 712,0:F0R 1=0 TO 3:S0UND 
I,0,0,0:NEXT I:RETURN 

2000 REM tt NEW LAP SUBROUTINE tt 
2005 REM tt Ck. clock for lap time - calc. 

speed tt 
2010 LAP-L:T(LAP)=PEEK(20)+256tPEEK(19)+256t 

256tPEEK(18):SP=DIST/(T(LAP)-T(LAP-1)) 
2020 POSITION 12,0:? #6;INT(SP);" ":TS=DIST 

tLAP/(T(LAP)-T(0))-.POSITION 1,0:? 
#6;INT(TS);" " 

2025 POSITION 18,0:'' *6}LAP 
2030 RETURN 

C S = display list 
D L = display list 
R W = road w a y 
V B I = vert ical blank in ter rupt 
W = w i d t h of road 
T = tr igger f ire bu t t on 
T T = tr igger tota l — accelerator 

T I M E TRIAL is a mach ine - l anguage p r o g r a m : 
i t moves t hc road w h i l e a Bas ic p r o g r a m 
creates sounds a n d checks co l l i s ions . T h e 
mach ine - l anguage p r o g r a m r u n s d u r i n g the 
t i m e that t he e lec t ron b e a m i n the T V t u b e is 
r e t u r n i n g f r o m b o t t o m t o the t o p o f t hc screen, 
w h i c h is re fe r red to as the " v e r t i c a l b l a n k " 
pe r i od . 

Basic is n o r m a l l y i n t e r r u p t e d d u r i n g t h i s 
t i m e f o r the ope ra t i n g sys tem to do ce r ta in 
u p d a t i n g chores . T h e r e is also p l e n t y o f t i m e 
fo r ou r s c r o l l i n g p r o g r a m . Because the screen 
is b l a n k e d at th i s t i m e the u p d a t i n g w i l l no t 
cause f l i c k e r i n g . 

T h e key to s c r o l l i n g is the d i sp l a y l is t a n d i n 
p a r t i c u l a r the L M S i n s t r u c t i o n — L o a d 
M e m o r y Scan. T h e d i sp lay l is t is a set o f 
i n s t r u c t i o n s fo r A n t i c , the m ic rop rocesso r 
w h i c h c o n t r o l s the screen. T h e d i sp l a y l ist fo r 
G R 18 is g i v e n i n tab le 1. T h e L M S 
i n s t r u c t i o n s p o i n t to the area i n m e m o r y 
w h e r e screen data resides. T h c i n s t r u c t i o n s 
f o l l o w i n g are s ing le by te because they just 
c o n t i n u e p i c k i n g u p data w h e r e t h e last l i ne 
le f t ofT. 

T h e rev ised d i sp lay l ist appears i n tab le 2. 
Each l i ne o f characters i n the sc ro l led reg ion 
has i ts o w n L M S i n s t r u c t i o n . T h i s a l l ows 
u s i n g p o r t i o n s o f t h e same data f o r m a n y l ines 
— t hc s ta r t i ng p o s i t i o n is d isp laced. A d i sp lay 
l is t s i m i l a r to tab le 1 w i t h s c r o l l i n g ac t i va ted 
c o u l d be used, bu t the data w o u l d have to be a 
c o n t i n u o u s c h u n k o f m e m o r y . T h u s 512 
r o a d w a y l ines w o u l d r e q u i r e 

512 x 20 = 10,240 
by tes o f data. A lot m o r e v a r i a t i o n and deta i l 
w o u l d be ava i lab le b u t tha t is a lo t o f m e m o r y . 
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For those of you who could 
not make it to the French 

Grand Prix this year, Stan 
Ockers puts you in the 

driving sea t ^o f an 

TIME 
I n lines 150-195 a new character set is 

constructed to get just two new characters. 
The whole character set is moved down into 
R A M . Doing this in Basic takes over 20 
seconds so here a machine-language routine 
stored in MS does it. Call ing is by 

A = USR(ADR(M$), ADDR1, ADDR2) 
for moving I K from A d d r l to Addr2. The 
machine-language routine takes less than a 
couple o f seconds. R A M t o p is moved down 
five pages to make room for the character set. 
Basic thinks R A M stops five pages lower. The 
extra page is because Basic wi l l actually alter a 
few bytes beyond R A M t o p i f they exist — 
normally they do not. 

After creating the new display list and 
Poking in data for the roadway, the vertical 
blank routine is Poked into page 6. The 
routine communicates wi th Basic through a 
set of locations listed in table 3. The routine 
does a number o f things. The number 
indicating how much o f a character is scrolled 
changes f rom 16 down to 0. It is then reset to 
16, each L M S pointer is shifted down into the 
next L M S pointer — moving all lines down 
screen, and the L M S pointer for the top line is 
set by referring to the next roadway data byte. 

I f the byte is 255, the pointer is set by 
returning back to the beginning of the 
roadway data. Notice that is necessary to use 

TRIAL RUN 
machine language to insert or remove our V B I 
routine. In Basic an interrupt could occur 
between changing the low and high bytes o f 
the pointer resulting in a disastrous jump. 
The OS provides a routine at &E45C to solve 
this problem. 

How rapidly scrolling takes place would 
normally be determined by the byte at 1546 — 
Count — which resets a counter — C N T D N 
— at 1547. This turned out to be much too 
slow so a one was placed in Count and some 
scrolling takes place every time through. T o 
go even faster, some positions between 16 and 
0 are skipped. The number o f positions 
skipped is found by shift ing the byte at 1548 
right unt i l a 0 bit is found. The number in 
1548 then controls the speed — Poked in at 
line 560 in the Basic program. 

The car is a P M graphics player set up in 
lines 400-430. The seven additional pages 
down f rom R A M t o p put the start o f P M area 
on a I K boundary as it must be. Even though 
horizontal movement requires only a Poke o f 
one location, it proved to be slow and jerky in 
Basic. The solution was to put this function 
into the vertical blank routine where it is 
updated every 0.016 seconds. 

The point of the program is to move the car 
around the track o f five laps as fast as possible. 
The fire button — joystick player 1 — is the 

accelerator, down to speed up, and up to slow 
down. Going o f f track w i l l slow you down. 
Table 1. Original display list. 
DL + Entry Purpose 
0-2 112'S Blank lines 
3-5 71 xx xx LMS to point to display 

data 
6-16 7's 11 more lines, 16 scan 

lines wide 
17-19 65 yy yy JMP to DL after wait for 

VB 
Table 2. Revised display list 
DL + Entry Purpose 
0-2 112's Blank lines 
3-5 71 zz zz LMS pointer moved up 

21 bytes 
6-7 6's 2 lines 8 scan lines wide 
8-10 103 aa aa LMS points to data in 

page 6 (9 sets total) 
32-34 103 aa aa 
3537 71 aa aa LMS as before but 

without Vscroll 
38-40 65 yy W JMP to DL after wait 

Table 3. 
1546 060A Count 

47 060B CNTDN 
1548 060C Skip Char, lines skipped 
1549 060D Times Lap counter 
1550 060E Low, Low-byte roadway pointer 
551 060F High High-byte roadway pointer 

1552 0610 VShadow copy of VScroll • 
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Hand this voucher 
in at the door 

Z j X J ^ J O T T 'per person) 

e x h i b i t i o n a d m i s s i o n p r i c e 

Name 
BBC 
MICRO 
USER 
SHOW 

Address 

Phone number 

THIS VOUCHER NOT VAUO 'MTHOUT ABOVE DETAILS 
Renold Building. UMIST, 
Sackville Street, Manchester 

June 24 26. 1983 

When it's open, 
and what it costs 

Don't miss it... the biggest ever 
get-together for SBC Micro users 
* INSPECT the latest hardware devices for the BBC Micro 
* TRY OUT the yet-to-be-re/eased summer crop of BBC games 
* MEET some of Britain's leading experts in BBC computing 

AT LAST - a nat ional show exclusively for 
users of the BBC M ic ro ! An act ion-
packed. three-day event that has one 
main a im . . . t o ensure users f rom all over 
the country are brought ful ly up to date 
w i t h all the exci t ing deve lopments in th is 
most remarkable machine. 

Vis i tors w i l l be able to ask all the ques-

t ions they w a n t about the vast range of 
accessories on show, f rom t iny program 
chips and memory expansion devices to 
disc drives, moni tors, modems and the 
many other ways of l inking the BBC Mic ro 
to the outs ide wor ld . 

It 's an event no user of the BBC Mic ro 
w i l l wan t to miss ! 

R e n o l d B u i l d i n g , U M I S T , 
S a c k v i l l e S t r e e t , M a n c h e s t e r 

J u n e 2 4 - 2 6 
BBC Micro User has been able to 
negotiate exceptionally favourable 
rates for bed and breakfast at hotels 
within easy reach of the Show. Single 
bed prices per night are: 

FIVE STAR HOTEL: £21 
FOUR STAR HOTEL: £19 

In addition, UMIST are making avail-
able student accommodation in single 
studies for £17 a night (this includes 
bed, breakfast AND an evening meal). 
For an accommodation application 
form send a stamped addressed 
envelope to: BBC Micro User, Europe 
House, 68 Chester Road, Hazel Grove, 
Stockport SK7 5NY. 

EXHIBITION 
Friday, June 2 4 - 9 . 3 0 a m - 7 p m 

Saturday, June 2 5 - 9 . 3 0 a m - 5 p m 
Sunday, June 2 6 - 9 . 3 0 a m - 4 p m 
A d u l t s : £ 1 . 5 0 ; U n d e r - 1 2 : £ 1 

(50p reduction per person 
with voucher alongside) 

WALK-iN FORUM 
Two-hou r sessions each 
morn ing and af ternoon 

1 0 . 3 0 a m - 1 2 . 3 0 p m 
2 p m - 4 p m 

A d m i s s i o n p e r s e s s i o n : £ 1 

SUPER - S P E C T R U M GAMES 

MORIA QUINCY NEW 
For 48K £4.95 inc. 

A c h a l l e n g i n g a d v e n t u r e s e t i n 
t h e M i n e s o f M o r i a . 

C a n y o u s u r v i v e e n c o u n t e r s w i t h 
t h e m o n s t e r s o f M i d d l e - E a r t h ? 
W i l l t h e w i z a r d h e l p y o u ? 
A r e y o u f a t e d t o d i e b e s i d e t h e 
s e a l e d d o o r s o r h a v e y o u t h e 
p o w e r t o o p e n t h e m ? 
U n l e s s y o u f i n d D u r i n s R i n g y o u 
w i l l n e v e r l e a v e t h e m i n e s a l i v e ! 
A g a m e t o t e s t y o u r c h a r a c t e r . 

JOGGER NEW 
For 48K £4.95 inc. 

S u p e r a r c a d e a c t i o n -
H e l p y o u r j o g g e r c r o s s t h e 
m o t o r - w a y a n d t h e r i v e r . 

• R o a d , C a r s , L o r r i e s , R i v e r , 
C r o c s , L o g s & M o r e ! 

• I n c r e a s i n g S k i l l L e v e l s . 
• F a s t M a c h i n e C o d e . 
• S m o o t h F u l l C o l o u r G r a p h i c s . 
• S o u n d E f f e c t s . 
• H a l l o f F a m e 

For 48K £4.95 inc. 

A n e x c i t i n g r o l e - p l a y i n g 
a d v e n t u r e . 

W h e r e i n t h e C a s t l e P e r i l o u s is 
t h e H o l y G r a i l ? 
G a t h e r a r m o u r a n d w e a p o n s t o 
f i g h t m o n s t e r s . 
S e l l t r e a s u r e t o a t r a d e r i n 
e x c h a n g e f o r s t r e n g t h p o t i o n s 
a n d w o u n d o i n t m e n t . 
W h e r e w i l l t h e w a r p t a k e y o u 
t o ? 
T h e K n i g h t s o f t h e R o u n d - T a b l e 
u n d e r t o o k s u c h q u e s t s a s a t e s t 
o f t h e i r K n i g h t h o o d . 
F o r y o u i t w i l l p r o v e a t e s t o f 
s k i l l , l o g i c , i n t e l l i g e n c e a n d l u c k . 

For 48K £4.95 inc. 

S u p e r b g r a p h i c 5 - d i c e g a m e f o r 2 
t o 6 p l a y e r s 

• Y o u c a n w i n b y s k i l f u l 
p l a y i n g . 

• E a s y t o l e a r n b u t t o t a l l y 
a b s o r b i n g . 

• F u l l C o l o u r G r a p h i c G a m e 
D i s p l a y s . 

• R o l l i n g D i c e . 
% D i c e C o n t r o l . 
• I n d i v i d u a l S c r e e n S c o r e 

C a r d s . 
• F u l l C h o i c e o f S c o r e C a r d 

E n t r i e s . 
• H o l d & C l e a r F a c i l i t i e s f o r 

D i c e S c o r e s . 
• W r i t t e n b y T o n y C h u r c h e r 

*We guarantee to replasce any 
cassette sold by us that fails to load 
on receipt. 

*Ask for Severn Software at your local 
computer store. 
"Dealer enquiries welcome-excellent 
trade terms. 

Please send me your program. 
For my Spectrum 

NAME 

ADDRESS 

Post Code. 

SEVERN SOFTWARE SEVERN SOFTWARE 
5, School Croscont Lydney. Glos. GL15 5TA. 
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KEYBOARDS-ZX81 Spectrum. 
Features include 
ZX81 Repeat key and Spectrum Double shift key. 
Al l keyboards are 'electr ic t y p e w r i t e r ' qua l i t y , fu l l size and are f u l l y bu i l t and tested. 
T h e y a l l o w y o u t o use all o the r add-ons. N o ex t ra p o w e r is needed. Fu l ly guaranteed. 
A f i t t ing service is available for all our keyboards and costs £4.00 including postage 
and packing. Send for details. 

Kayde Standard Keyboard 
This is used for both computers, but does not 
accomodate them inside the casing. Open your 
computer and plug in the connector. (The ZX81 
requires two simple solder connections).The 
keyboard comes complete with high impact 
black plastic case and full f i t t ing instructions. 
The ZX81 has a repeat key. £37.95 

N E W ! N E W ! N E W ! N E W ! N E W ! N E W ! N E W ! 

Kayde ZX81 16K RAM Pack 
Low power feature allows you to use all other 
add ons including ZX81 printer without wobble, 
overheating or memory loss. You should only 
have to buy one RAM Pack for your ZX81 so 
buy the best at the beginning and save yourself 
unnecessary problems. £19.95 

V A L U E ! V A L U E ! V A L U E ! V A L U E ! V A L U E ! V A 

K a y d e Super Plug-in K e y b o a r d 
This is the ultimate keyboard for your 
Sinclair computer, you simply plug it 
into the user port at the back. No 
disassembling. Complete wi th full size 
space bar and ZX81 repeat key. £49.95 

N E W ! N E W ! N E W ! N E W ! N E W ! N E W ! N E W ! 

KAYDE DELUX KEYBOARD 
This keyboard is only available for the spectrum. It 
will allow you to fit your computer inside. It also 
has a full sized space bar and double shift key. 
No soldering required. £45.00 

N E W ! N E W ! N E W ! N E W ! N E W ! N E W ! N E W ! 

Kayde ZX81 64K RAM Pack 
Totally the same design as our 16K but giving 
you a massive 64K turning your machine into 

! a very powerful computer £59.95 
Kayde Spectrum 32K RAM Pack (Issue II) 
This brings your Spectrum up to a full 48K. 
It is easily fitted, and comes as a kit w i th RAM 
chips that slot into existing connectors. 
No soldering necessary. £35.95 

Kayde Spectrum 32K Plug^in RAM Pack 
The same design as our 32K RAM pack kit, but 
simply plugs in the back of your Spectrum. 
No need to open your machine. £44.95 

N E W ! N E W ! N E W ! N E W ! N E W ! N E W ! N E W ! 

Kayde 4K Graphics ROM Pack 
This comes complete with a pre programmed 4K Graphics 
ROM to give you an extra 450 graphics. The board has 
facilities (or either 2K of RAM (for user definable graphics) 
4K of RAM or our 4K Tool Kit. The entire board fits 
neatly inside your computer. 
A free fitt ing service is available on request. 
4K Graphics Board £19.95 
4K Tool Kit £9.95 
2K UDG ROM and Character 
Generator Cassette £10.95 
16K Graphic Software Peckman £5.95 

RAM Packs 
RA All Kayde RAM Packs use state of the art 

technology and feature top-quality, low power 
memories. Housed in high-impact polysterene, 
they look good and are fully tested and 
guaranteed. 

V A L U E ! V A L U E ! V A L U E ! V A L U E ! V A L U E ! V A L 

Kayde Spectrum Sound Module 
This module fits neatly inside your Spectrum 
and lets the sound come through the more 
powerful speaker on your television rather than 
the Spectrum. No soldering required. £9.95 

N E W ! N E W ! N E W ! N E W ! N E W ! N E W ! 

Kayde Keys (VIC 20) 
This program runs on just 300 bytes and yet 

( gives you the use of function keys and 
characters on a VIC 20, and there are over 25 
commands at your disposal. £6.95 

Design/Restore (VIC 20) 
A complete system to enable you to create your 
own characters. Also includes restore program to 
load characters into your VIC. Three character 
sets included. £9.99 

Kayde Software 
The Valley 
Available for 

A 1 6 K V I C 2 0 , 
l ^ ^ ^ ^ j f l P r Dragon 32, 

New Brain, 
^ ^ Oric 48 and 

> . 3 M L 48k Spectrum 
This is an exciting real t ime adventure. You can 
be a wizard, thinker, barbarian, warrior or cleric 
depending on your mood. Each character has its 
own strengths and weaknesses. You fight 
fearsome monsters, meet exciting challenges, 
solve mind- bending riddles in the most involving 
adventure game yet. £9.95 
SOFTWARE WRITERS WANTEO 
If you want the best deal for your original programs then 
send a copy to us for review. Wc offer highest royalties, 
security and marketing. Don't forget to include a 
description of the proqram and for what machine it is 
intended. 
Mail Order Lists 
For full mail order lists write to the address bolow. 

W e o f fe r the fastest de l ivery t i m e of all t imes. 
Mail Order + Showroom New London Showroom 
Kayde Electronic Systems Ltd., Kayde Home Computers Ltd 
The Conge Great Yarmouth 1 Station Approach 
Norfolk NR30 1PJ Tel:(0493) 55253/57867 New Eltham London SE9 Tel: 01-859 7505 

Dealer Enquiries t o r -
Zone Distribution Ltd. 
13 Old Court Long Mel ford 
Sudbury Suffolk Tel:(0787)312234 

A L L M A I L O R D E R S 

TO: K A Y D E E L E C T R O N I C S Y S T E M S L T D , 
D E P T . Y C 6 T H E C O N G E , G R E A T Y A R M O U T H , 

N O R F O L K N R 3 0 1 P J 

P L E A S E P R I N T A N D STATE TYPE OF C O M P U T E R 

Please allow £2 00 P&P (or all Hardware 50p for all software 

DON'T FORGET YOU CAN ALWAYS ORDER 
ON THE TELEPHONE WITH YOUR CREDIT 
CARD. DEALERS WELCOME. 

•Please delete/complete 
as applicable. 

• I enclose a cheque/postal order oayabie \o KA YDEElectronic Systems Ltd, for 

£ . "Please charge to my Access/Sardaycard/Trusicard account no 

I I I I I I I I I I I I I I I I I 
Signature 

Name: Mr/Mrs/M.ssl I I I I I I I I I I I I I I I I I I I I I 

A °dress I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 



I T A ^ 
P R O G R A M S 

K&VAL 

* * 

tKUt t* SWbRtA €5.95 

Probably the most addictive 
game vet for the 16K or48K 
spectrum. Can you survive three 
waves of hypnotic, brain jerking 
Uenzy as the Aliens set on you in 
a i n ^ ^ ^ ^ t t l e ^ untold fear? 
If you reach th^'third wave wi l l 
vou be skilled enough to outwit 
the SWARMERS? These sit 
behind force fields laying eggs 
wh ich hatch into the most 
deadly of weapons. These 
become homing bombs wh ich 
seek you out. High energy 
bombs wh ich explode to form a 
deadly shrapnel fallout and the 
"dreaded eyes" which hover 
abbve you and unleash a bolt of 
energy wh ich ^ f f l e l s ^ t 
Superhuman speed. Squadrons 
of SWARMERS attack in turn 
and each Squadron is faster 
than the last. You have t o be 
quick and agile to save Earth 
f rom these, the most evil of 
Aliens. 
When you are eventually over-
w h O ^ w d how many of the 
S W A R M wil l you have 
destroyed? 
Features: Fast action - Sound 
effects - full use of colour --
Hi-Score {Plus ful l name feature) 

G/\lfi»,CT\Cf\MDERS £4.95 
I 'm trapped in a brain 
tearing Supanova. They're 
everywhere; screaming, 
3woo)$fr^j, twist iryj my 
nerves into oblivion. 
Every ounce of energy, 
every last gasping breath 
must be thrust into my final 
attack. My-\azer base is all 
but destroyed, I can't go on, 
this is blowing my mind! 
The Raiders are h e r e . . . a 
heart stomping game for 
spectrum owners 
everywhere. Play it if you 
dare! 

MISSILE PANIC £6.00 

Never in the wor ld of 
computer games has such a 
game been produced for 
such a machine. The panic 
starts when you take 
delivery. First the panic to 
unpack, then the panic in 
play. 
You wil l capture Crossoids 
and Will have to stav clear of 
the missiles venomous oath 
in the 'Maze of Death'. See 
it to believe i t ! ! 

ROADRUNNER £5.00 

In this remarkable game vou 
must control Eric, the Road 
Runner, through the "space 
warp of vehicle molecular", 
and safely into the gravity 
space lanes. W i th ever-
increasing levels of play, a 
super-cooi head is needed 
to conquer this addictive 
machine code game. For 
arcade enthusiasts 
everywhere. 

NAVAL ATTACK £5.00 

Wi ths tunn ing Graphic 
display of mountains, 
golden beaches and deep 
blue seas, you are assigned 
to attack a vehicle convoy. 
Your on board gun has a 
quite unique sight which 
allows you to destroy your 
:nrQQivj\ih incredible 
precision. A totally addictive 
game that wil l leave you 
trembling wi th excitement. 

STAR WARS II £5.00 

Only the Force can save 
you! l ! In this perilous 
journey through time and 
space, haying conquered 
the evil empire, you must 
now fol low Luke's steps and 
destroy as many of Xatar's 
ships as possible. Your arms 
are limited and w i th a short 
supply of fuel, time is of the 
essence, only the fit can 
survive; that is if the Force 
of Titan is w i th you! 

SPACEHOPPER £5.00 

Once there was Invaders, 
then Packmen, now there's 
Space Hopper. Can you 
gtiide your Space Frog 
through the hustle and 
bustle of space traffic 
wi thout being crushed by 
intergalactic space trains? 
Can you avoid being shot by 
hidden laser guns and are 
you able to hop through the 
space warp. If you think you 
can order it today! 

SPP<CEV^MS/ £5.00 
BATTLE ZONE 

Two very exciting, 
hi-resoluiion, fast action, 
two player games that can 
be played simultaneously; 
for the price of one. Space 
wars (like the arcade game) 
is a typical dog f ight. In 
Battle Zone, a cool, tactical 
head is needed to outwi t 
your opponent. 

ANDROID fKU/\CK £5.00 

The Androids of Jupiter (an 
ever growing race) are on 
your path in the maze of the 
lost Isle. They look more 
menacing as each second 
passes and wil l attack 
wi thout mercy. Run tos tay 
alive. 

tea iHt 
ONtXPAK 
VIC-20 



J 
J ft 

p g a G R A M S 

Jupiter 
ACE: 

T I T A * * 

TITAW 
T E X A S 

I N S T R U M E N T S 

GROUND FORCE ZERO £5.00 

The Ground Forces have 
been destroyed so the air 
attack must begin and 
you're in control! 
A superb Arcade Game tor 
the 16K or 48K Spectrum. 

CAVERNS £6.00 

Enter the wor ld of space 
adventure w i th this totally 
addictive, arcade game that 
will take a long time to 
outgrow, and one that does 
not cost the earth. Navigate 
your spaceship through rock 
caverns, past lazer fields, 
through rock valley and into 
the unknown. You wil l have 

i to see it to believe it!! 
Supplied on cassette with 
full instructions. 

ACE INVASION " . 0 0 

The name says it all. 
Invaders as you've never 
seen them before. A fas; 
action arcade game for the 
sensation (unexpanded) 
Jupiter Ace-

To: TITAN PROGRAMS LTD.. THE COMPUTER PALACE, 
46 MARKET PL/KCE, CHIPPENHAM, \N\LJS. SN15 3HU 

PRICE 
£5.95 

No. OROERED TOTAL PRICE 
ALIEN SWARM 
GAj.ACT^C RAIDERS 
MISSILE PANIC" 
ROADRUNNER 
NAVAL ATTACK 
STAR \NARS II 
SPACE HOPPER 
SPACE WARS^BATTLE ZON£ 
ArODROlD ATTACK 
GROUND FORCE ZERO 
CAVERNS 

THE COMPUTER PALACE, 46 M A R K E T PLACE 
CHIPPENHAM, WILTSHIRE SN153HU 

MISSION 99 
ACE INVASION 
Name .. 
Address 

PostCode 
I enclose Cheque/ P.O. for or please debit my 
Access No. . Barclaycard No. 
Expiry Date • Dealer's Discount Available 
Access, Barclaycard. Orders welcome on 24 hour Ansaphone 0249 653SP.4 



105 
110 
120 
130 
140 
150 
160 
170 
180 
190 

10 P 0 K E 5 9 9 2 , 2 3 = P 0 K E 5 9 9 3 , 1 1 1 
20 GOSUB2000 
100 Q$=INKEYS! IFGl$< >" "THhNCLS 

IFQ$a"S"THENGOSUB1600 
IFG*=" I "THENGOSUB1400 
I FQ»«= "D " THENGOSOB 1200 
IFGS="T"THENGOSUB1000 
IFQf="P"THENGOSUB600 
I FQS« •• c "THENGOSUB200 
IFQf="Q"THENGOSUB800 
IFQS»"M"THENGOSOB1300 
IFQ»="H"THENGOSUB2000 
IFQ»="W"THENGOSUB2200 

135 IFQ$="Z"THENGOSUB2600 
139 GOTO100 
200 INPUT"CERTRIN < Y ) " ; R $ 
210 I F R $ = " Y " THEN EXEC5966 
220 RETURN 
400 H«JOYSTKC 0 > « V*JOYSTK<1) 
410 H=H/2 ' 'V« INT< V / 4 ) 
420 CU=<1024+32*V+H>POKECU,159 
430 CR=6000+ (SC- 1 > * 5 1 2 + U J - 1 0 2 4 
440 P O K E 5 9 9 0 , I N K C f i / 2 5 6 > = P0KE5991,CH-C PEEK<5990 >*256> 
445 GOSUB1610 
44? L I »256*PEEK< 5 9 92 >+PEfc.K< 5993 > 
4 5 0 IF I N K E Y i « " R " THEN RETURN ELSE GOTO 4 W 
600 INPUT"STRRT PRINTING RT BEGINNING OF SCREEN N O . : " ; N 
605 N » 6 0 0 0 + 5 1 2 * < N - 1 ) 
610 P 0 K E 5 9 8 2 , I N K N / 2 5 6 > = P 0 K E 5 9 8 3 , N - < P t E K X 5 9 8 2 > * 2 5 6 > 
620 INPUT"NUMBER OF SCREENS I SHOULD PRINT " ; N 
630 POKE5984,N*2=POKE5983,0 
640 EXEC565? 
650 RETURN 
800 FR-1 'PRINT"OVERWRITE" 'GOSUB1000 
810 GOSUB 1600 : GOSUB400 : 1F C H > " L I THENGOSUB2400!RETURN 
820 EXEC5941 
830 FR«0<f l»»""=RETURN 
1000 R $ = " " : L I N E INPUT " T E X 1 : " ; R $ 
1005 I F flfB"" THEN 1000 
1010 L *LEN(R$ ) : I F L>160 THEN PRINT«PRINT"TOO LONG" RETURN 
1020 R-VRRPTR<Hi )+2 = B=VHRPIR<HS >+3 
1030 P0KE5986/ PEEK( R ) = P0KE5987, PEEK< B ) • P0KE5998,U = PUKE3999 ,L 
1035 I F FR=1 THEN RETURN 
1040 EXEC5736 
1050 RETURN 
1200 INPUT"NUMBER TO DELE I E " ; N : I F N = 0 (HEN N=1 
1205 GOSUB1600 
1210 P 0 K E 5 9 9 8 / I N K N ' 2 5 6 > 'P0KE5999 >N-< P E E K C 5 9 9 8 ) 
1220 GOSUB400 
1225 I F CR>=LI THEN GUSUB2400=RETURN 
1226 I F N>"*(CR-6000 ) THEN GOSUB2400 = RETURN 
1230 EXEC5837 
1240 RETURN 
1400 FR«1 - PRINT" INSERT" =GOSUB10kl0 
1410 GOSUB 1 6 0 0 ' GOSUB400 > IF L K - C R I HEN GOSUB2400 RETURN 
1420 EXEC5772 
1430 P0KE&y9tf* 0 : P U K t 5 y » 9 / L tXEUDy41 
1440 F R " 0 : R $ = " " : R E T U R N 
1600 INPUT "SCREEN1 " ; S C : IFSC B 0 THEN * C = l 
1610 SPa6000+< SC-1 ) * 5 1 2 : P0KE5988 • I N K S P ' 2 5 6 >«P0KE5989 . SP-« PthK<Jj93K >*256 > 
1620 EXEC5588 
1650 RETURN 
1800 INPUT "MOVE HOW MANY1."; N 
1810 P0KE5998, I N K N / 2 5 6 >: P0K.E5999, N-< PEbKC 599H > 
1820 PRINT"SET CURSOR FOR SOURCE"=GUSUB1600 GOSUB4H0 
1830 P0KE5996, PEEKC 5990 > = P0KF159V7, PEEKC 5991 > : CLS 
1840 PRINT"SET CURSOR FOR DESTINRTION" ;GUSUB16H0:MJS' iB4Hy 
1850 P0KE5994, PEEK< 5990 ) P0KF:5995, PEEKC 5991 > 
1860 EXEC5916 
1870 RETURN 
2000 CLS 
2010 PRINT"C TO CLEHR MEMORY":PRINf"T TO LORD I EX I " : PRIN r " P TO PRINf OUT" -PRINT ' 
S TO DISPLAY" : PRINT "W FOR CURRENT SCREEN" : P R I N T " ! TU INSEK f " : PR IN I "D TO DELF.TE" 
PRINT"M TO MOVE B L O C K " : P R I N T " 0 TO OVERWRITE"=PRINl"H FOR HELP" •PR(NT" Z FOR COOE" 
2020 PRINT=PRINT"R TO RETURN FROM CURSOR" 
2030 RETURN 
2200 IF SC=0 THEN SC=1 
2210 GOSUB1610 
2220 RETURN 
2400 CLS 'PRINT"YOU CRN'T" RETURN 
2600 INPIJT " CODE ' " ; C • RS«CHR.S< C ) 
2610 FR=1=GOSUB1010 FR=0 
2620 GOSUB810•R$="" :RETURN 
T h i s i s t h e a l t e r n a t i v e l i s t i n 9 f o r l i n e s 4 0 0 - 6 5 0 f o r c o n t r o l l i n g 
t h e c u r s o r w i t h t h e a r r o w k e y s . P l e a s e n o t e t h a t i t i s -necessary 
t o a l t e r t h e P r i n t e r P r o m P t s i n l i n e s 6 0 0 and 6 2 0 a s shown t o f i t 
t h i s s u b s t i t u t e r o u t i n e i n t o a v a i l a b l e Memory . 
4 0 0 Q*»INKEY$ : IFQ$=' "V"RNDV>0THENV"V-1 
405 IFQS°CHRS<10>RNDV<15THENV=V+1 
410 IFQ«»CHR$<9)RNDH<31THENH»H+1 
415 IFQ«-CHR«<8 >RNDH>0THENH=H-1 
420 C U - < 1 0 2 4 + 3 2 * V + H > P O K E C U , 1 5 9 
430 C R a 6 0 0 0 + ( S C - 1 > * 5 1 2 + C U - 1 0 2 4 
440 P O K E 5 9 9 0 , I N T ( C R / 2 5 6 ) ' P 0 K E 5 9 9 1 , C R - ( P E E K < 5 9 9 0 ) * 2 5 6 > 
445 GOSUB1610 
4 4 ? L I»256*PEEK< 5 9 9 2 >+PEEK<5993) 
450 IFQf«"R"THENRETURNELSE400 
6 0 0 INPUT"BEGIN SCREEN: " ;N 
605 N « 6 0 0 0 + 5 1 2 * ( N - 1 ) 
6 1 0 P 0 K E 5 9 8 2 , 1 N K N ' 2 5 6 ) •P0KE5983,N-< PEEKC5982 ) * 2 5 6 ) 
620 I N P U T " * OF SCREENS^";N 
630 P0KE5984 >N*2 : P0KE5985 >0 
640 EXEC565? 
650 RETURN 

Disassembled listing of the machine code. 

00100 ORG 5588 
00110 COUNT EQIJ 5338 
00120 SOURCE EQU 5396 
00130 DESTIN EQU 5934 
00140 LIMIT EQU 5992 
00150 CflDDR EQU 5990 
00160 SSTRRT EQU 5988 
00170 TSTftRT EQU 5986 
00180 PCOUNT EQU 5984 

(listing continued on page 139) 
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DRAGON WORD 
PROCESSOR The real keyboard on 

the Dragon just begs 
to be used with a 

word processor. 
With John Nash's 

software it need 
beg no more. 

THIS SIMPLE word-processor program for the 
Dragon 32 provides the fol lowing functions: 
text load, display and pr int ; insert, delete and 
overwrite; code input and block-move; double-
size, new line and paragraph. 

The program has been designed to leave the 
max imum available memory , so fur ther 
refinements were not included. It leaves the 
addresses from 6000 decimal, to the top o f 
memory clear, allowing storage of 26,768 
characters, say 5-6,000 words. 

Put in the machine code first. Either use a 
machine-code assembler, or input the decimal 
codes directly f rom a data statement. In either 
case, the code should be loaded f rom 5588 
decimal. After this, save the code on to tape — 
CSaveM — type PClear l , and load the Basic 
program. Please do not add any spaces or 
Rems as memory is very t ight. When the 
program is running, less than 250 bytes are 
left for the Basic system. Final ly, save the 
Basic on to tape. Th is is the procedure to 
follow for first-time loading. For subsequent 
loading, type PClear l , load the Basic program, 
then load the machine code. Before running, 
type 

CLEAR 192,5588 
to set the system l imi t . 

When using the word processor, the 
program allows the input o f lower case using 
the ShiftO convention. For double size use the 
up-arrow to open, and Shift up-arrow to close. 
New lines are put in wi th the Shift down-arrow 
key, while paragraphs are available on the 
Shift right-arrow key. Be careful to change 
back to upper case at the end o f a line before 
entry, because the program wi l l accept key 
commands only in upper case. I t wi l l not crash 
wi th a lower-case command, but you w i l l get a 
blank screen, and have to type ShiftO before 
the program w i l l respond. 

T o start the program, type Run. Th is starts 
storing f rom 6000. I f you need to Break, 
restart w i th Goto 100 to continued from the 
current location, as Run w i l l always re-
initialise. The program w i l l display a menu 
init ial ly, and i f H is pressed while running. 
Pressing T allows the storing o f text in the 
memory, up to five lines or 160 characters at a 
time. The S key w i l l display a screen o f text, 
asking which one you want. Also included is a 
quick command, W , which displays the screen 
most recently requested. 

The I key w i l l insert text under cursor 
control, asking for the text, screen and 

(continued on page 139) 

The decimal codes. 

5588 142 
5596 2 
5604 129 
5612 129 
5620 129 
5628 129 
5636 167 
5644 39 
5652 239 
5660 190 
5668 38 
5676 18 
5684 51 
5692 32 
5700 15 
5708 10 
5716 15 
5724 189 15 

5732 134 
5740 23 
5748 253 
5756 98 
5764 131 
5772 252 
5780 51 
5788 195 
5796 23 
5804 167 
5812 39 
5820 0 
5828 16 
5836 57 
5844 23 
5852 31 
5860 0 
5868 252 
5876 102 
5884 160 
5892 2 : 
5900 l ; 
5908 179 
5916 254 
5924 23 
5932 17 
5940 57 
5948 190 
5956 95 
5964 242 
5972 128 
5980 57 

32 32 201 254 23 110 190 
104 252 23 104 243 23 110 

23 104 48 1 16 130 23 
166 160 16? 128 51 95 17 

0 0 39 2 32 242 57 
23 104 173 23 102 31 3 

65 190 23 104 252 23 104 
0 1 253 23 104 16 190 

104 48 1 49 33 166 130 
162 51 95 17 131 0 0 

2 32 242 252 23 110 
1 253 23 110 204 0 0 

179 23 110 39 2 32 
252 23 102 195 0 1 

131 

102 252 
3 51 66 

1 253 23 
23 102 
16 190 23 
51 95 17 

32 242 252 

23 104 179 
252 23 104 
104 190 23 

131 0 1 253 

192 
2 5 3 

23 102 
131 
1 0 2 

23 
167 

253 
23 
23 

1 0 6 
131 
254 

23 
17 

23 110 
110 39 
110 190 
166 128 
0 0 39 
23 110 
98 166 

131 0 0 
57 142 23 
140 127 255 

0 23 112 2 

102 166 128 
131 0 0 39 
23 110 131 0 
204 0 0 16 

2 32 187 57 
23 108 16 190 
167 160 51 95 
2 32 242 

190 23 102 16 
160 167 128 51 

39 2 32 
112 134 32 167 

36 2 32 247 
0 21 179 
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Any of these games for just 

£550 
^ j ^ r # E A C H 

including first class post, 
packing, VAT and an 
UNCONDIT IONAL 
LIFETIME GUARANTEE 

(for a n y C o 
or a n y i 

When you buy Imagine Software you buy it for life. If an 
Imagine Software product EVER fai ls to load first time 
simply return it to Imagine for an instant free replacement. 
A l l o r d e r s d e s p a t c n e d b y f i rs t c l a s s p o s t w i t h i n 
2 4 h o u r s o f receipt. Sub jec t t o s tock a v a i l a b i l i t y . 
Why not put a first class stamp on your envelope and you wi l l 
receive your order within 3 days of posting. Avai lable f rom 
W.H. Smiths, Boots, John Menzies, Dixons and al l good 
software outlets. 

Dealership enquiries contact: P. J. Finnegan on 051-236 0645 Imagine Software, Masons Buildings, Exchs 



e VIC-20 
> # c t r u i T i ) 

Post coupon now to Imagine Software, Masons Buildings, 
I Exchange Street East, Liverpool, Merseyside L2 3PN. 

Please rush me copies of (tick box) 
] • A r c a d i a • Schizoids 
I I • Ah Diddums 
[J • Mo la r Mau l 
I (for any ZX Spectrum) 

I 

• Arcadia • Wacky Waiters 
• Catcha Snatcha 
• Frantic 
(for any Commodore VIC-20) 

Please debit my Access/Barclaycard (delete as necessary) 

Card 
Number 

.the name 
i the game 

11 I enclose Cheque/PO for £. 

| Name 

* Street East, Liverpool, Merseyside L2 3PN. 

1 V C J 

L f L 
S U P E R F A S T C R E D I T C A R D S A L E S U N E : 

051236 6849 (24hrs) 



( £ S O F T W A R E - -

U P E R C H E S S I I 
— c - . n r l a i r 4 8 K S P E C T R U M 

T H E B E S T A T £7.95 

iO^ 

F o r Sinclair 48K SPECTRUM a v a r i e t y o< V 4 

9 5 & p f a v s a o p , , o n -
end-game play -

Ift^l^CHESS £ 6 9 5 
q 5 

O R I G I N A L S U P E R C H E S S 
10 levels of play, plus many features 
1 6 k Z X 8 1 £ 4 . 9 5 4 8 k S p e c t r u m £ 4 . 9 5 

* srop PRESS.1 

£Ol_OSSAL. C A V E S 
/ "Adv f i n+uK f i 

£7 35 

Z X D R A U G H T S 
10 levels of play, very fast 
4 8 k S p e c t r u m £ 5 . 9 5 

B A C K G A M M O N 
Very popular 
4 8 k S p e c t r u m £ 5 . 9 5 

S N A I L L O G O 
An implementation of turtle style graphics. 
Regardless of age. SNAIL LOGO is an ideal 
way to explore the concepts of form and 
design and to learn the associated 
programming procedures, or just to have fun 
creating interesting patterns. 
SNAIL LOGO supports standard Logo 
commands, e.g. Procedures, Repeat. 
Parameters, Replace, it includes syntax 
checking and an editor plus other detail 
features. 

S P E C T R U M F O R T H 
FORTH - 10 t imes faster than Basic, much 
easier than machine code. If you want to 
discover the advantages of Forth or are 
already converted. Spectrum FORTH is the 
ideal package. It is cassette based and 
includes Spectrum Forth, a sample Forth 
program and comprehensive user 
documentation. It has all Forth structures and 
allows full use of the Spectrum's colour, hi-res 
graphics. Specify 16k or 48k when ordering. 

16k version, about 114 new words can be 
d e f i n e d 1 6 k S p e c t r u m £ 9 . 9 5 
48k version, about 1000 new words can be 
d e f i n e d 4 8 k S p e c t r u m £ 9 . 9 5 

S P E C T R U M B R I D G E T U T O R 
Improve your Bridge with Spectrum Bridge 
Tutor. Uses the Acol bidding system including 
Blackwood and Stayman conventions. Each of 
the 40 hands illustrates a particular aspect(s) 
of the bidding and play. Following the card 
play is an explanation of those aspects 
highlighted in the hand. The correct bid and 
play must be made in order to progress but a 
help feature is included. 

For 16k and 48k Spec t rum-
B e g i n n e r s ( 4 0 h a n d s ) £ 5 . 9 5 
A d v a n c e d ( 4 0 h a n d s ) £ 5 . 9 5 

S p e e c h f r o m t h e S p e c t r u m 
48k 
S O F T A L K I M u l t i w o r d s ' 7 0 p l u s w o r d s £ 5 . 9 5 

S O F T A L K II ' S p a c e g a m e s ' 8 0 p l u s w o r d s £ 5 . 9 5 

B E E P E R A M P L I F I E R 
Plugs directly to the Spectrum's EAR or MIC 
socket. Battery powered (not supplied) 
£ 5 . 9 5 
or SAVE £1 when ordered with any program 
Please add 35p for p&p. 

UK Prices include post & packing. Despatch within 48 hours of receipt of order. 
(For orders outside UK add 80p for postage). Send SAE (8"x4") for catalogue 
Send cheque or postal order to: 

CP SOFTWARE, Dep t . 3YC , 17 Orchard Lane, Prestwood, Bucks. HP16 ONN 
Also available from: Buffer M ic roshop - Streatham, London 

Philip Copley - Ossett, West Yorks 
Georges - Bristol 
Screen Scene - Cheltenham 

WH Smith - Computer Branches 
ZEDXTRA- Kinsen, Bournemouth 
Computers of Wigmore Street, London 
Fal-Soft Computer - Falmouth 

T O P R A T E S P A I D F O R H I G H Q U A L I T Y P R O G R A M S -
S E N D Y O U R M A T E R I A L F O R E V A L U A T I O N A N D P R O M P T R E P L Y . 
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(continued from page 135) 
position. It is l imited to 160 characters per 
operation. T o delete the specified number o f 
characters, again under cursor control, use the 
letter D. 

The O key w i l l overwrite up to 160 
characters per operation, asking for the new 
text. Th is is also under cursor control. M w i l l 
move a block o f the specified number o f 
characters, both the source and the destination 
being under cursor control. The P key prints 
out on the line printer, asking for the starting 
point and number o f screens to pr int . I f you 
want to interrupt this, you wi l l have to press 
Reset, as the machine code is otherwise non-
interruptible. T o clear the text memory, press 
C. 

The Z key allows the input o f special 
characters not available from the keyboard, 

codes 160-222. which include some useful 
symbols. You can list these by typing 

PRINT* 2,CHR$(X) 
This is best done w i th a For-Next loop.. Th is 
routine asks for one code, and then- calls 
Overwrite. Pressing H w i l l display the 
instructions. 

The cursor is under joystick control for 
speed o f operation. When it is Correctly 
positioned, press R to return to the main 
program. Insert and Overwrite work to the 
right f rom the cursor, while Delete works to 
the left. After an alteration, press W to display 
the new version on the screen. The program is 
designed to use a joystick, but could be 
modif ied for keyboard control, using the 
arrow keys. A separate listing is shown for this 
purpose at the end o f the main program. 

Text can be stored in the form of machine-

code cassette files, allowing 512 bytes per 
complete screen used. For example, for two 
screens, type 

CCSAVEM'TEXT",5588,7023,1436 
Th is w i l l store the machine code and text, but 
the Basic must be stored separately. 

How does it work? The Basic waits in an 
InkcyS loop, and sets the relevant machine-
code pointers and data addresses before trans-
ferr ing control to the appropriate machine-
code subroutine. The machine code is very 
simple, consisting o f routines to move blocks 
o f character codes to the left or right as 
approriate. The printer commands could be 
easily adapted to other printers than the 
Seikosha GP-100A for which the program was 
wri t ten, but see your handbook to check 
whether the double-size codes are the same: 14 
to enlarge, and 15 to revert to normal. 

(listing continued from page 134) 00730 NEWLIN LDR #10 01280 STD CRDDR 
00130 PSTRRT EQIJ 5982 00740 BRR PRINT 01290 DELET2 LDD L I M I T 
00200 SCREEN LDX #1024 00750 PRRRGR LDR #10 01300 SUBD CflDDR 
00210 LDY SSTRRT 00760 JSR »800F 01310 TFR D,IJ 
00220 LDU #512 00770 LDR #32 01320 LERU 2 , U 
00230 VLOOP LDfl t Y+ 00780 JSR *800F 01330 LDD L IM IT 
00240 

VLOOP 
CMPfl #32 00790 LDR #32 01340 SUBD #1 

00250 BEQ CCH 00800 JSR S800F 01350 STD L I M I T 
00260 CMPR #33 00810 LDR #32 01360 LDX CRDDR 
00270 BEQ CCH 00820 JSR »800F 01370 LDD CRDDR 
00280 CMPH #39 00830 LDR #32 01380 SUBD #1 
00230 BEQ CCH 00840 JSR 9800F 01390 STD CRDDR 
00300 CMPH #44 00850 LDR #32 01400 LDY CRDDR 
00310 BEQ CCH 00860 BRR PRINT 01410 DLOOP LDR ,X+ 
00320 CMPR #46 00870 STORE LDU COUNT 01420 STR Y+ 
00330 BEQ CCH 00880 LDX L I M I T 01430 LERU - 1 , U 
00340 CMPR #58 00890 LDD L I M I T 01440 CMPU #0 
00350 BEQ CCH 00900 HDDD COUNT 01450 BEQ DNEXT 
00360 CMPR #59 00910 STD L IM IT 01460 BRR DLOOP 
00370 BEQ CCH 00920 LERX 1 /X 01470 DNEXT LDD COUNT 
00380 CMPfl #63 00930 LDY TSTRRT 01480 SUBD #1 
00390 BEQ CCH 00940 SLOOP LDfl ,Y+ 01490 STD COUNT 
00400 CMPR #37 00950 STR ,X+ 01500 LDD #0 
00410 BHS CCH2 00960 LERU - 1 J J 01510 CMPD COUNT 
00420 VBHCK STR 00970 CMPU #0 01520 BEQ DOUT 
00430 LERU - 1 .• IJ 90380 BEQ SOUT 01530 BRR DELE T2 
00440 CMPU #0 00990 BRR SLOOP 01540 DOUT RTS 
00450 BEQ VOUT 01000 SOUT RTS 01550 BMOVE LDU COUNT 
00460 BRR VLOOP 01010 INSERT LDD L I M I T 01560 LDX SOURCE 
00470 VOUT RTS 

VLOOP 
01020 SUBD CflDDR 01570 LDY DEST1N 

00480 CCH RDDR #64 01030 TFR D,U 01580 MLOOP LDR t X+ 
00430 

CCH 
BRR VBHCK 01040 LERU 1,IJ 01590 STR ,Y+ 

00500 CCH2 3UBR #96 01050 LDX L I M I T 01600 LERU - 1 , U 
00510 

CCH2 
BRR VBRCK 01060 LDD L I M I T 01610 CMPU #0 

00520 PRINTO LDU PCOIJNT 01070 RDDD #1 01620 BEQ MOUT 
00530 

PRINTO 
LDX PSTRRT 01080 STD L I M I T 01630 BRR MLOOP 

00540 PLOOP LDR 01090 LDY L I M I T 01640 MOIJT RTS 
00550 

PLOOP 
CMPR #93 01100 LERX 1,X 01650 OVERWR LDU COUNT 

00560 BEQ PRRRCiR 01110 LERY 1, Y 01660 LDX CRDDR 
00570 CMPH #91 01120 I LOOP LDR t - x 01670 LDY TSTRRT 
00580 BEQ NEWLIN 01130 STR , - Y 61680 0WL00P LDR .. Y+ 
00590 CMPR #94 01140 LERU - 1 , I J 01630 STR .• X+ 
00600 BEQ BIGST 01150 CMPU #0 01700 LERU - 1 , I J 
00610 CMPR #95 01160 BEQ I NEXT 01710 CMPU #0 
00620 BEQ B IGF I 01170 BRR IL00P 01720 BEQ OWOUT 
00630 PRINT JSR 5800F 01180 INEXT LDD COUNT 01730 

OWOUT 
BRR OWL.OOP 

00640 
PRINT 

LERU - 1 1 U 01190 SUBD #1 01740 OWOUT RTS 
00650 CMPU #0 01200 STD COUNT 01750 CLERRM LDX #6000 
00660 BEQ POUT 01210 LDD #0 01760 LDR #32 
00670 BRR PLOOP 01220 CMPD COUNT 01770 CLOOP STR ,X+ 
00680 POUT RTS 

PLOOP 
01230 BEQ I OUT 01780 CMPX #$7FFF 

00690 BIGST LDR #14 01240 BRR INSERT 01730 BHS COUT 
00700 

BIGST 
BRR PRINT 01250 I OUT RTS 01800 BRfl CLOOP 

00710 B I G F I LDR #15 01260 DELETE LDD CHDDR 01810 COUT RTS 
00720 BRR PRINT 01270 RDDD #1 01820 END • 
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DELIVERING THE VERY 
LATEST SOFTWARE 

THROUGHOUT THE U.K. 
ABSOLUTELY FREEH 

Who else wou ld p a y the 
p o s t a g e both w a y s for you? 

All the very latest, best selling quality Software you'll ever 
need, delivered direct to your door, promptly a n d 

conveniently a n d at no extra cost from Software Express. 

V I C - 2 0 
New Gcmes 
Paratrooper 
Antimatter Splatter 
The Catch 
English Invaders 
Pakacuda 
Escape M.C.P. 
Critters 
Cyclons 
Race Fun 
Best Sellers £ 5 . 9 9 
Skramble Each 
Myriad inc. VAT 

ZX 81 
Mazogs 
Dictator 
Invaders! 
Adventure 
ZXAS 
ZXDB 
ZXTK 

ZX SPECTRUM 
Spectral Invaders £5.00 
Spectres £6.00 
Aspect Editor/Assembler £9.00 
The Castle (48k) £8.00 

£10.00 
£9.00 
£4.00 
£8.00 
£5.00 
£6.50 
£6.00 

B.B.C. MICRO 
Space Pirates £8.0( 
City Defence £7.5( 
Galaxy Wars £7.5( 
Music Synthesiser £9.5( 
Sea Lord £7.5( 
Space Invaders £7.5( 
Chess (0.1 ROM only) £8.0( 

BUSINESS P R O G R A M 
FOR C O M M O D O R E 6 4 
Infomast - on floppy disk 
# Database 
# Programmable Calculator 
-sCr Word Processor 

to Software Express for 
Of pk>cso cnarge 
my Oocrt Cord f-to 

N a m e . 

A d d r e s s . 

aSUPERFAST CREDIT CARD S 

051-5482020 

£79 
+ VAT 

p r o g r a m «UANTIIY PRICE 

I enclose cheque-'P.O. T O T A L WCE L£ 
M1 "V-ViJ » »r\i VJI ivi y 

Access Barclay card only please m i r I i i ; n 111 

Mai l to: SOFTWARE EXPRESS FREEPOST (No siamp RWgulr«Ki| 
Gores Road, Kirkby Industrial Estate. Kirkby. Liverpool L33 7UA. 

SUPERFAST CREDIT CARD SALES U N E : 

2 4 H O U R 
I 

Software Express is o tracing .vjrrve 01 DAMS Onict Eq^ip.tei a .ited 



Listing 1. 
10 REM GAME1 
2 0 
30 REM J Simpson 28/01/B3 
40 
50 REM Loader for a mixed BASIC/ 
60 REM Machine code type program 
70 REM for DISC System use. 
80 
90 REM 
iOO M0DE7 
H O REM Relocate this program to high 
120 REM memory and restart it. 
130 
140 IF PA6E-8.1900 THEN PA6E-8<6000s 

CHAIN"GAMEi" 
150 
160 REM 
170 
ISO REM This is where the game's 
190 REM initialisation code goes. 

200 
210 REM •»»*•»*•••*«•«••«•»•••••••* 
220 
230 REM Load the game machine code... 
240 
250 *L0AD"Gamelobj" 1900 
260 
270 REM and move it to &EOO <• in 
280 REM a TAPE filing system. 
290 
300 PROCMOVE 
310 
320 REM The next line starts the game 
330 REM machine cod*. 
340 REM The actual Hex number in 
3SO REM Line 390 is the EXECUTION 
360 REM address given by the TAPE 
370 REM filing system. 
3BO 
390 CALL 8.8000 
400 
410 REM **»»*•*»»*»*•****»*•*»«•»**• 
420 
430 REM This procedure assembles 
440 REM machine code to move the gam* 
4SO REM code down to where it would 
460 REM be in a TAPE filing system. 
470 
480 DEFPROCMOVE 
485 REM I.Birnbaum*s mover routine 
490 SIZE-Sc70tS0URCE-&72«DEST-8c74 
500 DIM STARTMOVE 40 
510 FOR IV.-O TO 2 STEP 2i P7.-STARTMOVE 
520 COPT IX 
530 LDY £0 
540 LDX SIZE+1 
550 BEQ LOOPI 
560 .LOOP 
570 LDA (SOURCE>,Y 
580 STA (DEST>,Y 
590 INY 
600 BNE LOOP 
610 INC SOURCE-*-1 
620 INC DEST+1 
630 DEX 
640 BNE LOOP 
650 .LOOPI 
660 LDX SIZE 
670 BEQ DONE 
680 .LOOP1 
690 LDA CSOURCE),Y 
700 STA (DEST),Y 
710 INY 
720 DEX 
730 BNE L00P1 
740 .DONE 
750 RTS 
760 3tNEXT 
770 
780 
790 REM The Size value in Line 830 is 
800 REM also obtained from the TAPE 
810 REM filing system. 
S30 !SIZE-?<3000« ' SOURCE1900: 

!DEST-&OEOO 
840 CALL STARTMOVE 
850 ENDPROC 

IN TIED 
TRY A 
BBC 

KNOTS ? 
DISC 

THE BBC COMPUTER has an extensive 
operating system resident in a chip. The OS 
oversees all the low-level functions o f the 
machine, including supporting the currently-
selected f i l ing system. In early versions o f the 
OS not all o f the present OS functions were 
available. You could not run a disc operating 
system. In upgrading your BBC to include 
discs one o f the first things to do is get a new-
operating system chip — currently version 1.2. 

Generally the differences between the OS 
versions w i l l not be noticed and existing 
software w i l l function correctly. But there are 
some important differences and one o f these is 
a reduction in R A M space available to the user 
wi th the new OS. 

In version 0.1, the start o f user R A M — that 
is, the address pointed to by Page in Basic — 
was &0E00 giving a user R A M space o f 27.5K 
in Mode 7. The 1.2 OS sets Page to &1900, 
reducing user R A M by 2.75K to 24.75K in 
Mode 7. Th is means that very long programs 
wri t ten for the old OS may not f i t into R A M 
under the new version. Th is can be overcome, 
i f using cassette, by just setting Page back to 
&0E00 after power up or Break. Programs wi l l 
then load in as though the old OS was in 
control, and run normally. 

A more serious problem occurs i f discs are 
used. The R A M between &0E00 and & 
1900 is used by the disc-fi l ing system for 
buffer space dur ing disc reads and writes. 
O b v i o u s l y th is space cannot be 

John Simpson unravels 
the red tape and illustrates 
methods of transferring 
cassette-based programs 
from tape to disc. 
overwritten by a program being loaded i f the 
disc system is sti l i expected to function 
correctly. 

Why not just load a program at the new 
Page address then? Th is is acceptable for pure 
Basic programs as they are ful ly relocatable in 
memory and w i l l function anywhere in R A M . 
Machine code is another matter. In general, 
machine, code is " located" at assembly time to 
a particular address and must be loaded there 
to run correctly. The same problems occur 
wi th Basic programs that have a piece o f 
" inv is ib le" machine code appended on to the 

(continued on page 143) 
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systems 
THE VERY BEST IN M A C H I N E CODE 
FOR THE Z X S P E C T R U M & Z X 8 1 

All programs supplied double-recorded and moiled 
Ist class by return Puces include VA T and postage 

within Europe. SAE lor lull list 

for 48K Spectrum | \ / f A C T | ? n 1 7 1 1 I ? 
1> 1 7 \ 0 I F 1 1 j £ j business domestic f.ilinq 

and reporting system. So flexible that it is equally usable tor your mailing lists. 
catalogues, stock control, text extracts applications are endless. Fully user 
defined data and report display formats, dynamic variable length file, records 
and data items. Fully menu driven with powerful search facilities, sorting, total 
average, update, multiple independent files, printing. Yes. we aim to support 
microdrive when Uncle delivers. Nearly all the 8K we use is machine code, so 
yoy get 32K per file. Comes wi th example file and 22 page manual. £ 15.00 

m Masterfile-K) for 16K Spectrum owners. 
We have produced a subset version of MASTERFILE called MASTERFILE-16. 
f t has most of the features of big MASTERFILE, wi th 7 predefined report 
formats and 6 pre defined fields e.g. name, address, et<f., and we have found a 
useful 4500 bytes of file space. MASTERFILE and MASTERFILE-16 are fully 
'file-compatible,' and wil l happily process each other's files, so that 16K owners 
who upgrade to 48K can use their old files immediately. Complete wi th 12 page 
manual, priced at £12.00. 
PLEASE REMEMBER TO STATE CL'EARLY WHICH VERSION OF 
MASTERFILE YOU REQUIRE, 

~ G U L P M A N 
"J siame of the ' ...man' variety 

with 15 mazes. 4 chasers, laser defence, 9 grades, 9 speeds, demo mode, choice 
of |Oystick control. " A n extraordinarily good program" raves Boris Allan lor 
Popular Computing Weekly. We think you wi l l agree. £5.95 

16KZX81 QULP2 almost identical spec to GULPMAN £ ^ 7 5 

16 6 4 K Z X 8 1 T H E F A S T O N E is the predecessor to 
MASTE RFI LE and is in use ail over the world now. Specification is very similar 
to MASTERFILE. £12.00 

C a m p b e l l S y s t e m s , D e p t . ( Y C ) , 
15, Rous Road . B u c k h u r s t Hill , 
Essex . I G 9 6 B L , E n g l a n d . 
Te lephone: 0 1 - 5 0 4 - 0 5 8 9 

Business Bank Account : this program enables you to make 
debits under 11-15 subheadings. Statements include totals of all 
subheadings. 
ZX81 £8.75 ZX SPECTRUM 48K £10.75 

Sales Day Book: for all your invoices this program will enable you 
to prepare statements of outstanding invoices. Program will also 
cdlculdtc VAT 
ZX81 £8.75 ZX SPECTRUM 48K £10.75 

Purchase Day Book: keeps a complete record of all your 
purchases under 11-15 subheadings. This program will also 
calculate and deduct VAT. 
ZX81 £8.75 ZX SPECTRUM 48K £10.75 

• A l l the programs have ful l search facil i t ies • 

Business Packs: incl. Bank Account, Sales, Purchase & 
Quarterly Analysis programs. 
ZX81 £25.00 ZX SPECTRUM 48K £30.00 

* NEW * 

Stock Control: handles 900 lines, includes details of supplier. 
Program has full search facilities enabling you to search 8- update 
all lines from one supplier. 
ZX SPECTRUM 48K £10.75 

Please specify memory size when ordering for your 
ZX81 or ZX SPECTRUM 

All prices include VAT post 8- packaging, for details send SAE to: 

T R A N S F O R M L T D 
4 1 K e a t s H o P o r c h e s t e r M e a d B e c k e n h a m , K e n t . 

T e l : 0 1 - 6 5 8 1 6 6 1 -

Computers 
rorExport 

Sinclair 
Spectrum 
Sinclair 
ZX81 
0RIC-1 
Dragon 32 
Jupiter Ace 
Commodore 
VIC-20 

Commodore 
64 
Commodore 
500 
Commodore 
700 
Atari 400 
Atari 800 

Epson 
HX-20 

Plus Printers, Disc Drives, Memory Expansion, Software 
Quantity discounts available 

No tax charge for equipment shipped abroad 
Write for our price list or call our 24hr answer phone 

0 1 - 5 4 9 8 2 2 9 
Galaset Ltd, 30 Bayford Road, 
Littlehampton, West Sussex, 

England. Telex. 8954018 Acurat G 

ffl D R A 
A r e a l l y p o w e r f u l a n d v e r s a t i l e c o m p u t e r s p r e a d s h e e t 
p r o g r a m f o r t h e Z X 8 1 - 1 6 K . W i l l r a p i d l y g i v e y o u t h e 
a n s w e r s t o a l m o s t a n y t y p e o f r e p e t i t i v e c a l c u l a t i o n s o n 
l is ts o r t a b l e s o f n u m b e r s , e .g . m a t h s h o m e w o r k , d o m e s t i c 
a c c o u n t s , s c h o o l g e o m e t r y , m o r t g a g e s / i n s u r a n c e , t r a d e 
d i s c o u n t s e t c . C l e a r p r a c t i c a l s t y l e q u i c k l y r e s o l v e s l e n g t h y 
a n d t e d i o u s c a l c u l a t i o n s . E n d l e s s l y u s e f u l a t h o m e , c o l l e g e 
a n d w o r k . 

Up to 8 0 co lumns or l ines o f data, 

i l T e x t , fo rmu lae , constants and data all f u l l y l istable. 

H Proper ' repor t generator ' displays any c o m b i n a t i o n o f 
co lumns on the screen or f o r p r in t ing . 

H Range o f 21 calculat ing func t i ons : A r i t h m e t i c , Average, 
Percentage, G r o u p T o t a l , £0 .00 jus t i f i ca t i on and all the 
keyboard sc ient i f ic and t r i g o n o m e t r i c f unc t i ons . 

^ A l l reports and l ist ings dup l i ca ted o n the Z X pr in te r as 
con t i nuous c o p y . 

^ I D R H F T f i les can b e ' s a v e d ' e i t h e r f u l l o r e m p t y bu t 
s t ruc tu red f o r repet i t ive later use. 

^ Deta i led i ns t ruc t i on manual covers all facets o f t he 
program. 

The I D R H F T cassette and manua l toge ther ar^ £ 7 . 5 0 
f r o m M y r m i d o n So f tware , PO Box 2, Tad w o r t h ; Surrey 
K T 2 0 7 L U , o r send a s tamped/ self addressed envelope f o r 
f u l l detai ls. 
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{continued from page 141) 
end. Here the Basic program must be loaded at 
the correct address to ensure that the machine 
code is also properly located. 

Several solutions have already appeared in 
magazines; for the most part proving slow, or 
cumbersome, or have only worked wi th pure 
Basic programs. I have developed solutions 

which allow fast loading o f Basic, machine 
code or combinations o f these, without using a 
function key. 

There are fundamentally three types o f 
program that require the use o f a loader to 
operate w i th the disc system. I w i l l consider 
each separately. I have used for examples the 
program structure found in some commonly 
available popular programs for the model B. 
The loaders presented can be used for other, 
similar programs. 

Firstly the required program must be loaded 
from cassette on to disc. Some additional 
information to that normally given by the 
tape-filing system must be obtained about the 
program being loaded. Luck i ly , this can be 
obtained by fol lowing the information given 
on page 398 of the User Guide. Here, almost 
hidden from sight is how to f ind the Length, 
Load and Execution Addresses for any tape 
file. 

By typing 
*OPT 1,2 

the tape-filing system wi l l give the required in-
formation as the tape is loaded. It is best to use 

'LOAD " " 1900 
to load the program — Basic or machine code 
— from tape. You then know where the data is 
and can be sure that the disc-fil ing system wi l l 
not overwrite anything. After loading, the 
screen w i l l display a row o f hexadecimal 
numbers in the fol lowing format: 
filename BB LLLL SSSSSSSS FFFFFFFF 
EEEEEEEE 
The meaning o f these numbers is: 
BB Number of blocks — a block is 

256 bytes long 
LLLL length in bytes 
SSSSSSSS Start address of data - if 

'Loaded with no over-ride 
address 

FFFFFFFF Finish address of data 
EEEEEEEE Execution address — this will 

usually be FFFF801F for a Basic 
program 

Note that only the right-hand four 
hexadecimal characters need to be used in 
dur ing a subsequent "Save to disc; all eight 
characters represent a 32-bit address needed 
for future BBC system expansion. 

T o store the data on disc switch back to the 
DFS by typing 

• D I S C 
followed by 

•SAVE filename 1900 + LLLL EEEE 
using the numbers obtained dur ing loading. 
See page 392 o f the User Guide i f unsure of 
this procedure. 

I f the program is so long that it w i l l not f i t 
into memory from &1900 it is possible to load 
it at & 1100 instead. However make sure that 
you do not use any DFS function other than 
"Save or "Load unt i l you have the program 
safely wri t ten to disc. Even the use of 'Ca t 
wi l l overwrite some bytes between &1100 and 
&1900. 

We can now turn to the techniques involved 
in running the program from disc. Programs 
generally fall into one o f three types, each o f 
which is given in the fol lowing examples. 

The short Basic plus machine-code type o f 
program has a short piece o f Basic to, for 
example, set up Envelopes for the Sound 
function, or to define user graphics characters. 
The main machine code is then 'Loaded and a 
Call is made to the machine code's Execution 

address. Many arcade-type games use this 
technique. T o use this type o f program wi th 
discs some modifications are made to the short 
Basic program as shown in listing 1. 

There are six main points to note f rom this 
listing. First, line 140 relocates this program 
up into high memory, well clear o f the 
machine code to be * Loaded from disc. 
Second, lines 160 to 210 are where the original 
arcade game initialisation code was. You wi l l 
have to replace these statements from your 
own tape version o f the program. Th i r d , line 
250 "Loads the machine code starting at 
&1900 which is clear o f the disc I /O buffer 
space. Point four is that line 300 calls a 
procedure to move the game machine code to 
the place it would normally occupy in a tape-
based system. Note that after this point the 
disc system cannot be used again without 
corrupting the relocated machine code. Next, 
line 830 sets up the number o f bytes to move 
and the source/destination addresses. This 
"number o f bytes" data is obtained when the 
original program is loaded from tape as 
explained earlier. Finally line 390 starts the 
main machine-code program. Th is line was in 
the original Basic loader program but it could 
also be obtained from the Execution address 
field from the tape-filing system. 

For my next example, long machine-code 
programs are typif ied in several Adventure 
games. The program is a very long machine-
code program — over 6 D F F bytes — and 
almost fills up all available memory in Mode 
7, using the tape-filing system. It would thus 
appear impossible to load and run this type o f 
program from disc. However a small quirk in 
the disc-fil ing system allows everything to fit 
into memory. Refer to l ist ing 2 to see how this 
loader works. 

The key to the solution is that, i f using discs 
just for "Loading programs, memory upwards 
f rom &1100 can be used for user programs, 
rather than &1900 as is the case when other 
disc functions are performed. The other 
important point can be seen in line 60 o f 
listing 2. 

Here a similar tr ick to that used in l isting 1 
is used to relocate the loader program into a 
safe area o f memory. In this case, however, the 
Basic program o f listing 2 is moved into the 
unused RS-423 buffer space. H imem is set to 
the end o f this space which prevents Basic's 
stack destroying any o f our large machine-code 
program, before it is moved to the correct 
place in memory. You should also note that 
line 70 clears screen memory and sets up a text 
window near the bottom o f the screen. Th is is 
required because the machine-code program 
being read f rom disc is so large that it 
temporarily lies wi th in the screen memory 
area; you w i l l see it flash on to the screen for a 
couple o f seconds before it is moved down in 
memory. 

L ine 100 sets up parameters for the actual 
mover program which is called by line 110. 
Because o f space limitations, the routine 
which was Procmove in listing 1 has been 
separately assembled and is saved on disc as a 
program called Movr . The assembly is 
accomplished by listing 3 which produces a 
small machine-code mover located at address 
&0C00 — the user-defined character buffer. 

(continued on next page) 

Listing 2. 
l O REM GAMG2 
2 0 REM L o a d w i o r « L o n g 
3 0 REM m j i c h i n v c o d s p r o g r u 
4 0 REM J S l a p s o n 2 8 / 0 1 / 8 3 30 
& 0 I F P A G E - 8 . 1 9 0 0 T H E N P A G E - * . 9 0 0 i 

M I M E M - t D O O l C M A I N - G A M E 2 -
7 0 C U S t V O U 2 8 , 1 , 2 2 , 3 8 , 1 0 
HO P R I N T C M R * 14 1 " A D V E N T U R E " I P K I N I O H K * 1 4 1 

- A D V E N T U R E - " C H R « 1 3 A - L O A D I N S . . . " 
9 0 • L 0 A D * G a m r 2 o b J * 1 l O O 

l O O ' l . 7 0 - ! . & D F F i ! V 7 2 - l l l O O t ! « . 7 4 - » K * - 0 0 
H O « R U N - » . HOVR-
1 2 0 V 0 U 2 6 . 1 2 
I S O C A L L L 8 0 0 0 

Listing 3. 
lO REM MOVER 

2 0 
30 REM This program assembles a 
40 REM machine code "mover" which 
SO REM allows TAPE based programs 
60 REM to run on a DISK system 
70 
80 REM The mover program executes 
90 REM from the Uoer Defined 
lOO REM Character buffer space. 
1 1 0 
120 REM J Simpson 28/01/83 
130 
140 
150 REM 
160 
170 REM Variables; 
180 
190 SIZE~&70iREM NUMBER OF BYTES TO MOVE 
200 SOURCE-«<72:REM SOURCE POINTER 
210 DEST=t<74: REM DESTINATION POINTER 
220 REM I.Birnbaum's novrr routine 
230 REM •«••••»•«•*••• 
240 FOR I7.-0 TO 3 STEP 3xP*/.-8<COO 
250 COPT 17. 
260 LDY £0 
270 LDX SIZE+1 
280 BEQ LOOPI 
290 .LOOP 
300 LDA (SOURCE),Y 
310 STA <DEST),Y 
320 INY 
330 BNE LOOP 
340 INC SOURCE*1 
350 INC DEST+1 
360 DEX 
370 BNE LOOP 
380 .LOOPI 
390 LDX SIZE 
400 BEQ DONE 
4 lO .LOOP1 
420 LDA (SOURCE),Y 
430 STA (DEST),Y 
440 INY 
450 DEX 
460 BNE LOOP1 
470 .DDNE 
480 \ Restore HIMEM It PAGE to normal 
490 LDA £0 
500 STA &06 \ HIMEM-&7C00 
510 LDA £tc7C 
520 STA tc07 
530 LDA £&OE 
540 STA &18 \ PA6E-8.OEOO 
SSO RTSx 3NEXTIX 
S60 
570 END 

N E W Y - C . f i / A m o 

PRIVES OUT THOS& 

6(<U89Y LOADING, 

PROBL&MS/ 

%G 
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(continued from previous page) 
Page zero memory locations &70-&75 are used 
as before for storing the size, source, and 
destination variables as used by listing 1. 
M o v r should be #Saved on the same disc as 
the main program to be laoded. Th is is 
accomplished by typing 

•SAVE MOVR 0D00 4 30 
after running listing 3. 

Once thc target machine-code program has 
been moved to the correct place in memory it 
is run by line 130. As before this address can 
be obtained by using the Tape-fi l ing system 
Execution Address data. 

The last type o f program, the long Basic 
program is seen in several Adventure games. 
Thc method required here is similar to the 
previous case, w i t h a few changes to ensure 
that the Basic interpreter has its pointers set 
up correctly, before the final relocated 
program is executed. 

The program in listing 4 is used to load and 
relocate thc Basic code. Lines 10 to 100 
perform identical functions to those in listing 
2. In lines 120 to 190 repeated use o f 

"FX138 
is used to load 

O L D <C R >R U N <C R > 
into the keyboard buffer. Then the machine 
code mover program is run to shift the long 
Basic program down in memory. When a 
return is made from the mover the keyboard 
contents are sent to the Operating System as 
though directly typed in. Old resets Basic's 
pointers which w i l l now refer to the large 
program located at &0E00. Run then executes 
that program. 

The techniques used in listings 1 to 4 can be 
adapted to run virtually any program on a 
disc-based BBC computer. 

Bear in mind that when the program has 
been moved down in memory the disc system 

wi l l no longer be able to operate as its I /O 
buffer space is overwritten. Any use o f disc 
functions w i l l overwrite some of the program 
and w i l l require that a Break be done to restart 
the computer. 

Listing 4. 

10 REM 
20 
3 0 

4 0 

5 0 

60 

7 0 

80 

9 0 

l O O 

1 1 0 
1 2 0 

1 3 0 

1 4 0 

1 5 0 

1 6 0 

1 7 0 

1 8 0 

1 9 0 

200 

REM 
REM 
R E M 

G A M E 3 

L o a d e r f o r a ' L o n g ' 

p r o g r a m - f o r D I S C 

D S i m p s o n 2 8 / 0 1 / 8 3 

B A S I C 

I F P A G E = & 1 9 0 0 T H E N P A G E = & 9 0 0 : 

H I M E M = & B O O : C H A I N " G A M E 3 " 

C L S s V D U 2 8 , 1 , 2 2 , 3 8 , 1 5 

P R I N T C H R * 1 4 1 " A D V E N T U R E " s P R I N T C H R * 1 4 1 

" A D V E N T U R E " : P R I N T ' C H R $ 1 3 6 " L O A D I N G 

* L O A D " G a m e 3 o b j " 1 9 0 0 

! & 7 0 = & 6 4 0 0 : ! & 7 2 = & 1 9 0 0 s ! & 7 4 = & O E O O 

R E M P U T " O L D R U N " i n k e y b u f f e r 

* F X 1 3 8 , O , 7 9 

* F X 1 3 8 , 0 , 7 6 

* F X 1 3 8 , O , 6 8 

* F X 1 3 8 , O , 1 3 

* F X 1 3 8 , O , 8 2 

* F X 1 3 8 , O , 8 5 

* F X 1 3 8 , O , 7 8 

* F X 1 3 8 , O , 1 3 

* R U N " * . M O V R " 

smcim owitetts R£AD THIS FROM 
v o u V* p ' O b M j y aeouc V A C w \ £ C O C X D "ROGRAVS t n o ^ t t o w f x x l MOW iff xrry hep 

WeV n o w you (An fK-vrt o t x t.««e tne very real at le<e ixe c y pu r< r \ »nK j ow i<Ke« MACHINE C O C E D 
( x o y w . i The ie e-nu'JCr (eMwrl o l the m o n <n&}nn f c ' t w o r j i c o m p u t e ' ! [12 year* w i r i n g e v K h o c 
<ocJe<J p rograms for I8M. < U W W A C a n d S*x * r r - e an w r k n o w w n « w e r e t M o n g . tbout j 

AjW f f . v ! the ^ e a f K M i o n y o u f j w w r a ; w f me to 

MACHINE CODE TEST TOOL 
I ' * u t - n u : e P 'O 'es i - c i . ' l l u t e Or-Cog program. w e w r c * e t M to he 'p u i w r < e oo> o w n p r o g r a m ; 

• T C S T .»n<f t f t i p u y n v c r v i e c o d r i n u r g c o o m a t 0 * y >e w r i t t e n 
• I D E A L for Ootft the r o v K e a n d (he e«£*C 
• F U L L Y documen ted w * h .» 32 p j g e tu tO". ' 1 

• H E X : D E C I M A L <c>ve<fOn a j st^«3J>'0 
• C H A R A C T E R G I N I R A T O R — o f unt>e r . » > e CuaKy 

V j p p i f d tree w i t h i ne SpeOfijr< v r r f o 

A v j i W for tr ie l&K 2X61 j n d le>-<«< SpecKuT 

SPECTRUM CHESS DareyOo face The Turk 
The S " 2 « v J T u « w . i j a n cencofy a u t o m a t o n . . » i f e - w c m e t h a n o l t t f j ' e reip<er«3en: m Jur ied* 
c o t t o n * t r w j yr.«-.»J &rf»-v3 * wooOen <.>t>net o n wtv>ch t c n e t i DOM a and p»ecet w r r r p laced 

OCP n o w o f fe r ytv the t w t W i century e q o v . v e n t ol tha t Tunc — .1 C h e n - p l a y . ^ computer pi-ogra-n Tht TiirN eMailWMfM you to a f i m of iIkmJ : Spectrum *SX only) 
M A N Y O P T I O N S I N C L U D C i 
• o l e v e l s O f t w c u i r v • DEMONSTRATION MOOE • t»OARc Euro* 
• O A V E S PfcNTCOT fAC*.JT« 
• tt.:T* CMESS A G A J W f « t C l O C x 
• T V / O PtAYER W O O £ 
• U N f JMSHEO O A V E S C A N Bfc STOe tD • ffeCC^'VEI^XO VOVf FULL INrTRUCTIONJ PITOVIOCD 

ADDRESS MANAGER 
W c r t i o n t K - 16X w} 48K S p r a r ^ . i . »• »t w l l HOT. tie. w < M a-vJ ieti-e-.r over MX) h i " (Over 
IS00 •rvJ'/xJua' n .w r * i j . 0>-n.»-n< V c m o y V ^ ' v j r f n p r r j m J c r v n p ' f i w i t « h r * } u c v n w r i thr t poiioir *r>0 Ve<e i * KX mote 
• F U L L S C R E E N I N P U T a n d E D I T I N G vr < j i .» a*ge *i < " v p p ^ n s i n j r a . C t W C J**1 * A 0 

Convrvrvli 
• M U L T I P L E I N D E X I N G — 3 w a y • • ">» r n ^ t u n y»xj CO ' . f W O f f j e . K M « n d p 

entnrj j i neeaeiJ I n s w x i ^ l for s i * rncxf j t c o jpp<K.<i>om > 
• I N S T A N T R E S P O N S E — yn. tn .1 J K 0 9 . 1 w f l y -.*<y f.«i! 

• S U P E R F R I E N D L Y — (1*91-prOOf. < « t f f m r l y MJy t< WW .I'VJ . a faASC f * v e » OC 

M A N Y LIJBJ 
• A T H O M E — |KO""-<} pfV-CrJJ Out * m « CM<3 k i t t r t t 1 
• A T W O R K — lo< ri.>i .0"Jer w c k rfitffnjl t r f v y k w o i r r a o f y vy.trv) < u i l o ^ * f 1 -nto t y p f i , j f j i u t r 

y o u <r>ooie 
• C L U B S — p t n t - o t * n v f r o r ' i H I , l o t Otteiern <Meqof.e\ et< 

MACHINE COM., f T MAKES Alt THE DIFFERENCE. 
P o a w d e f to O x ? « e C<y~vxx f P u o i ' t f t r ^ L td . P O Box 99. O x f o r d 

f u i n n * A d t f r a n M » n » o » r x 189$ e * n Spertrom on ly 
Ch*a Ttt* T u r V .k 18 9S r . v n 48K Spectrum o n y 
M a c h i n e C o d a T e « T o o l X t " «S e.Kh 

r<X DO f c eooor Z*£l Sp«VuT 
Seoa c f * 0 u e p o i W < * o ? » ACCESS N o :o J t a r O telephone o r d r w t ' i ACCESS N o t o 

N A M E 

AOORESS 

FOSICOOE 
A v * U t t e T o m m o « o l wr H S M I T H myJ other 'euueii 

uiik Jcl jboarcl 

Installed in 3 easy steps . . • 
1. Peel o f the t o u c h sensit ive key pad. 
2. Plug in K l i k - K e y b o a r d ( n o so lder ing) and place in pos i t ion . 
3. A p p l y self adhesive t w o - c o l o u r legends t o t he keys. 
This ful l 4 0 key k e y b o a rd has a pos i t ive c l ick feel as t he keys are 
depressed bu t as i t replaces t he or ig inal t o u c h pad i t becomes a 
p e r m a n e n t par t o f t he Z X 8 1 w i t h o u t bu lky boxes o r t ra i l ing wi res . KEmpiTon 

MICRO " ELECTRONICS 
D e p t YC4 , 180a Bed fo rd Road. K e m p s t o n . B e d f o r d M K 4 2 8 B 

ljsJ 
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.! "it?..Hi.. I Hit.H.•'• • ' '"•"'•' '' " M 

• I S ^ C U I B 
MEMBERSHIP INCLUDES: 2 0 % OFF FIRST TAPE 
15% OFF NEXT THREE TAPES. 10% OFF ALL FUTURE TAPES AS MEMBER 
* Special offers during membership * Forthcoming free offers 
* Occasional very special hardware offers * Regular Newsletter and Lists 
* Only the best software by the most respected houses stocked 

ZX81 SPECTRUM • DRAGON 32 • ORIC 1 • JUPITER ACE • B.B.C. 
TWO SCHEMES 
* MAIL ORDER MEMBERSHIP: £ 8 . 0 0 • SHOP MEMBERSHIP: £ 5 . 0 0 • OPTIONAL LIFE M E M B E R S H I P £ 5 . 0 0 EXTRA 
* SPECIAL SCHEMES FOR 15-YEARS-OLD AND UNDER • O.A.P.s • UNEMPLOYED 
TELEPHONE ACCESS/BARCLAYCARD/VISA ACCEPTED OR S.A.E. FOR FULL DETAILS. 

FREE DRAW FOR JUPITER ACE COMPUTER ON APRIL 30th FOR ALL MEMBERS! 
You knuw us! We die genuine! Full refund of fee it not satisfied 
when membership details arrive 01 anytime in f i ist six months if ) " T H E FRIENDLY IU U S E R " STflRF 
genuine complaint is not resolved within 30 days. ^ r POD-in to t h e c h n n a n H h o V e a c h a " a b o u t 

5 ST. PETERS LANE, LEICESTER. TEL: 0533 29023 " w , i > f l - no o b l i g a t i o n 

V 

THE FIRST MIDLANDS REGION SHOP 
SPECIALISING IN SINCLAIR COMPUTER 

ACCESSORIES AND HOME 
COMPUTING GENERALLY. 

THETRIENDLY 
TO USER STORE" 
STOCKING: SINCLAIR ZX81 and SPECTRUM, DRAGON 32, ORIC 1 and 
JUPITER ACE. FULL RANGE OF HARDWARE and SOFTWARE. 
Possibly the widest range of software available in the Midlands. BBC software now available! 

SPECIAL MICROWARE S OWN SOFTWARE FOR THE ZX SPECTRUM. 
ALIEN C O M M A N D 1 6 / 4 8 K SPECTRUM ONLY £ 4 . 7 5 
BACKGAMMON 1 6 / 4 8 K SPEC I RUM ONLY £ 4 . 5 0 
YAHTZEE 1 6 / 4 8 K SPECTRUM ONLY £ 4 . 5 0 
Please include 50p post & packaging wi th software orders. 

5 ST. PETERS LANE 
LEICESTER 
TEL: 0533 29023 
Open 9.30-5.30 
closed Monday 

SEND S.A.E. 
FOR FURTHER DETAILS 

ICROWAH 
glazier 
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John Menzies 
WH SMITH 

and our 
Nationwide Independant Dealer 

Network 
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rectified. Th is useful program can also be used 
to enter the text for the str ing array C$. 
Remember that whatever you enter via the 
entry program is contained in B$ and must be 
re-allocated by direct command, to 

T$(LET T$ = B$) 
in the case o f the graphics, or for text to 

C$(x) 
Now f ind your destiny in the Cards o f Fate. 

S10 PRINT RT 21,i 
E TO LERRN MORE.'1 
520 INPUT H* 
525 CLS 
550 PRINT RT 9.Q 

570 FOR 1=1 TO 32 
580 LET R ( I) ctl 
590 NEXT I 
595 CLS 
597 FOR -J= 1 TO 2 
600 FOR XmX TO 
610 LET R = INT ( <RND*32) + 1) 
620 LET X =A(I) 
630 LET fl(I) =fl(R) 
64.© LET R (R) »X 
650 LET U=R(I) 
6 S S P R X N T W W C % U .. TO 

6 8 8 I P I " 2 1 OR 1=32 THEN CLS 
670 NEXT I 
660 NEXT <J 
700 PRINT RT 6 , 0; " W P T P ^ n 

PRINT RT 31, Q

LERRN MORE" 
INPUT H$ 
CLS 

5Q PRINT 
i^SiittfiSlffiBSiBBiiiXN CARTOMRNCY -THE FE 
CHNICRL NFLHEFOR DIUINATION SY PL 
W I N G CARDS-WE U5E THE PCE5.-PICT 
UFTE CARDS AND RLL SPOT CARDS U 
RLUED RT SEVEN OR OVER . 

LT THE CARDSPLERSE MENTRLLV CHOO 
SE R CARD." 

51 PRINT "IT MAY BE RNY CARD. 
CF RNY SUIT.BUT IT MUST BE R SEU 
EN OR HI 
, R M M M A W ^ A M R R E S S NEWLINE U H E N Y 
OU HRUE OECIOEO UPON YO'-I£LN£? 

1360 PRINT 
1370 PRINT. 

1330 PRINT RT 2 
E TO LERRN MORE 
1390 INPUT H$ 
14-00 CLS 

PRINT 
PRINT 

LET Refill) 
LET 6=-.R (2) 
LET C=A(3) 
LET D=A<4) 
INPUT H $ 

1510 PRINT C$(C, TO 17) 
1520 PRINT C$<D, TO 17) 
1530 Pt I I I I • • • • • • • i f ' 

154-0 PRINT C $ (C , 33 TO 96) 
1550 PRINT ",,»,.„„,.•,. - mm 

S r W W ' S i l t P . a S TO 96) 
1570 PRINT " • • • — a a g 

IW WE MUS 
FIRMLY X t FIX THRT 

N Y Q U R M I N O 

YOUR CRRD 
WING LISTS 

1600 PRINT C 
1610 PRINT "jj 

PRESS NEWLIN 1620 PRINT RT 21,0 
E WHEN READY." 
1630 INPUT H* 
164-0 CLS 
1650 PRINT RT 5.-0; 

THEN PRESS NEWLINE 1060 PRINT 
1070 INPUT 
1060 PRINT 
1090 PRINT 
TO 17) 
1100 PRINT 
1110 INPUT 
1120 PRINT 
1130 PRINT 
TO 17) 
1140 PRINT 
114-6 INPUT 
1150 PRINT 
1160 PRINT 
TO 17) 
1170 PRINT 
1175 PRUSE 
1180 PRINT 
WLINE TO" 
1190 PRINT 
CARDS" 
1200 INPUT 
1205 CLS 
1210 PRINT 

1670 INPUT H$ 
1675 IF THEN GOTO 1640 
1660 CLS 
1690 IF URL H* = L THEN GOTO 1205 
1700 IF URL HF>2 THEN GOTO 1 
1710 IF URL. H $ THEN PRINT RT 1 

IF!©'PRINT RT 19., 0.; "THIS PROGRAM 
ME IS FOR AMUSEMENT ONLY.UE HO 
PE YOU HRUE BEEN 
AMUSED . " 

6999 STOP 
700Q PRINT RT 6 ., 0.: " GJFFMBWWMIKM 
RNMBTIATIOBBMWNIFFWHFLFFLIMUA.^ YOUR CRPD 

RN ODD NUMBER 

l i i i i i i i w i i m 
70L6PRI^T^PLERSE^E.NTEP. YES OP 
NO.. AND T HENPRES5 NFULXN'E . X 

235 PRINT "YOU SHOULD HRUE YOUR 
CHOSEN CRRDFIRMLY IN HIND NOW." 
54-0 PRINT "jraww^msaRBft^ 

24.5 PRINT "THE CRRD YOU RRE TH 
KING OF IS KNOWN RS THE 

360 CLS 
370 PRINT 

THE " 
380 PAUSE 
390 PRINT 

YOU RRE THINKING OF 

NOU PRESS NE 

INPUT HH 
IF H*="" THEN GOTO 7000 
IF CODE H$=62 THEN LET POT= 

IF CODE H»=51 THEN LET POT» 

CLS 
RETURN 
STOP 
CLS _ 
SRUE 
GOTO 5 (continued on page 143) 

4.20 PRINT 
E TO LERRN 
4-30 INPUT 
4-4-0 CLS 
4-50 PRINT 

4-60 PRINT THE SIGNIFICPT0P 
ICBTES THRT " 
4-70 PRINT C$ (POT, 33 TO OS) 
4-80 PRINT "WILL PROVE OF IMi 

RNCE TO YOU ESPECIALLY IN " 
4-90 PRINT Ct (POT . 97 TO 160) 

THE CARDS 
OF FATE Chris Somerville 

and his ZX-81 
delve into the 
occult mysteries. 

THE GYPSY TELLS is a fortune-tell ing program 
w i th a bit o f mind-reading thrown in. It has 
proved very popular at parties, and not only 
w i th the ladies. The text is based on genuine 
cartomancy and is held in a str ing array, CS. 
Th i s can be altered at any t ime without inter-
fering wi th the listing. Thus you can change 
or personalise the data as you wish. 

The program lines are typed in as usual. 
Since graphics characters are not easily read 
f rom a l isting, the title graphics are il lustrated 
as they appear. These should be entered using 
the entry program — lines 9100 to 9203. The 
picture w i l l gradually bu i ld up on the screen. 
Mistakes can be quickly spotted and easily 
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In t roducing t h e AG.F 

for 

Sinclair Z X 
ABOUT OUR JOYSTICK INTERFACE 
F o l l o w i n g i n t he f oo t s t eps o f o u r extremely-
p o p u l a r o r i g i na l i n te r face , w h i c h has so ld 
over 1 ,000 w o r l d w i d e since O c t o b e r last 
year, we have i m p r o v e d i ts p e r f o r m a n c e . 
The In te r face M o d u l e I I has been spec ia l ly 
designed t o p lug on t o thc rear c o n n e c t o r 
o f y o u r Z X S p e c t r u m o r Z X 8 1 and a l l o w 
y o u t o c o n n e c t any s tandard A t a r i t y p e 
d ig i t a l Joys t i cks . A l l o f t he c o m p u t e r ' s 
connec t i ons are d u p l i c a t e d o n an ex tens i on 
c o n n e c t o r s o tha t y o u can s t i l l use any o t h e r 
devices i n t e n d e d f o r use w i t h y o u r c o m p u t e r . 
The In te r face M o d u l e I I resides in the same 
m e m o r y space as the k e y b o a r d , w h i c h re-
mains f u l l y f u n c t i o n a l at a l l t imes , t h e r e f o re 
i t w i l l n o t i n t e r f e re w i t h a n y t h i n g else 
connec ted . 
W h e n a su i tab le j o y s t i c k is p lugged i n t o 
'P layer 1' socket i ts a c t i o n w i l l m i m i c pres-
s ing t he cursor keys, up " 7 " , l e f t " 5 " and so 
on. The f i r i ng b u t t o n w i l l s imu la te key 
This u n i q u e fea tu re guarantees the best so f t -

ware s u p p o r t . 
Take a l o o k at t he se lec t ion o f c o m p a t i b l e 
games w e have l is ted. More are be ing added 
all t hc t i m e as a resul t o f o u r c o n t a c t w i t h 
t he va r ious s o f t w a r e compan ies . 
A second J o y s t i c k may be c o n n e c t e d in the 
'P layer 2 ' p o s i t i o n w h i c h s imu la tes in a para-
l le l f ash ion keys T -Y -U- I -P . T h i s w i l l a l l o w 
y o u t o p lay a w h o l e n e w gene ra t i on o f t w o 
p layer games. 
A n added advantage o f using o u r J o y s t i c k 
In te r face is t h a t y o u rel ieve y o u r k e y b o a r d 
o f t he k e y - t h u m p i n g s t ra in o f game p lay ing 
w h i l s t increas ing the e n j o y m e n t . 
Us ing j o y s t i c k c o n t r o l in y o u r o w n p rog rams 
is as easy as read ing keys. E igh t d i r e c t i o n s 
and Fire are a l l read by s i m p l e B A S I C . W i t h 
every o rde r there comes a free d e m o n s t r a t i o n 
p r o g r a m ca l led ' V i d e o G r a f f i t i * p lus a f u l l 
set o f i ns t ruc t i ons . 

FROM: MR/MRS/MISS 
ADDRESS 

KEY FEATURES 
* Proven cursor key simulation for 

maximum software support 
* Accepts Atari, Competition Pro, Wico, 

Starfighter, Le Stick, etc Joysticks 
* Second Joystick facility 
* Eight directions programmed in simple 

BASIC 
* Rear extension connector for all other 

add-ons 
* Free demo program, 'Video Graf f i t i ' + 

ful l instructions 

S p e c t r u m 
81 

A SELECTION OF COMPATIBLE SOFTWARE 
ZX SPECTRUM 
Abersoft 
Axis 
Campbell Ststems 
DK 'Tronics 

ICL 
New Generation 
Software 
Psion 

Silversoft 

ZX81 
Artie 
J.K. Greye 
P.S.S. 

Silversoft 
NB 

Mazeman 
Labyrinth 
Gulpman 

• 3D Tank £4.95 
Meteroids 

B
Star Trail (Man. Dock) 
Escape £4.95 
3D Tunnel £5.95 

* Flight Simulation 
V U - 3 D 
Ground Attack 

• Cyber Rats £5.95 

Galaxians 
3D Monster Maze 
Krazy Kong 
Ghost Hunt 
Maze Drag Race 
Asteroids 

n A yailable from us, please tick 
* Not suitable for original interface 

ATARI 
CONTROLLERS 

FOR USE WITH OUR INTERFACE 
Module I I or VIC 20, Commodore 64, 

Atari VCS, Atari 400. Atar i 800 
If you require extra Joysticks for our 
original interface module mark order 

'OLD' Joysticks 
ONLY £7.54 inc VAT + P&P 

SEND C.W.O. ONLY TO: A.G.F. HARDWARE, DEPT. YCR 
26 VAN GOGH PLACE, BOGNOR REGIS, WEST SUSSEX P022 9BY 

QTY ITEM ITEM PRICE TOTAL 
INTERFACE MODULE I I 20.95 
JOYSTICK(S) 7.54 

SOFTWARE AS TICKED ON LIST 
SOFTWARE AS TICKED ON LIST 

ZX81 • ZX SPECTRUM • Please tick F INAL TOTAL 
DEALER ENQUIRIES WELCOME EX FOR T PRICES ON A PPLICA TION 
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(continued from page 147) 

T TRST DIM C*(3S.. 160V 
THEN ENTER TEXT BY 
DIRECT COMMflfWD 

CS f . l ) = 
RCE OF HERRTS. 
GOOD NEUS. ROMANTIC RNO/OR 
DOMESTIC HRPPINESS. 
THE EMOTIONS RND AFFECTIONS. 
FRIENDSHIP.. FAMILY RND MARRIAGE 

C$53) = 
KING OF HERRTS. 
A HANDSOME MAN OF GENEROUS 
NATURE. PROBABLY FAIR. 
THE EMOTIONS AND AFFECTIONS. 
FRIENDSHIP,FAMILY AND MARRIAGE 

C $ £ 3 ) = 
QUEEN OF HEARTS. 
A KIND GENEROUS AND LOVING 
WOMAN.PROBABLY FAIR COMPLEXION 
THE EMOTIONS AND AFFECTIONS. 
FRIENDSHIP.. FAMILY AND MARRIAGE 

C» £il 1 = 
•JACK. OF HEARTS. 
FRIEND OR LOVER. PERHAPS NOT 
ENTIRELY TO BE TRUSTED"? 
THE EMOTIONS AND AFFECTIONS. 
FRIENDSHIP,FAMILY AND MARRIAGE 

C$ £5) = 
TEN OF HEARTS. 
SUCCESS. HAPPINESS. UNEXPECTED 
GOOD FORTUNE. 
THE EMOTIONS AND AFFECTIONS. 
FRIENDSHIP.. FAMILY RND MARRIRGE 

C$ £6) = 
NINE OF HEARTS. 
A HAPPY OUTCOME. HOPES COME TO 
FRUITION. 
THE EMOTIONS AND AFFECTIONS. 
FRIENDSHIP,FAMILY AND MARRIAGE 

EIGHT OF HEARTS. 
DOMESTIC CONTENT. AN INVITATION. 
A JOURNEY. A VISIT. 
THE EMOTIONS AND AFFECTIONS. 
FRIENDSHIP.. FAMILY AND MARRIAGE 

C$(S)= 
SEVEN OF HEARTS. 
A FEELING OF CONTENTMENT. 
CONTENTMENT IN MARRIAGE. 
THE EMOTIONS AND AFFECTIONS. 
FRIENDSHIP,FAMILY AND MARRIAGE 

C» £9) = 
ACE OF SPADES. 
A LOVE OR BUSINESS PROPOSITION. 
LEGAL MATTERS. 
MISFORTUNE.UARNINGS.ENEMIES. 
SCANDAL.SUFFERING.BETRAYAL.LOSS. 

C* t 1 0 ) -
KING OF SPADES. 
A MAN OF THE LAU. HIS ADVICE 
MAY NOT BE TO YOUR ADVANTAGE. 
MISFORTUNE.UARNINGS.ENEMIES. 
SCRNDRL.SUFFERING.BETRAYAL.LOSS. 

CS £11) = 
QUEEN OF SPADES. 
A CRAFTY LADY. SUBTLE. A WIDOW 
OR DIVORCEE PERHAPS"? 
MISFORTUNE.UARNINGS.ENEMIES. 
SCANDAL.SUFFERING.BETRAYAL.LOS5 

CT(12)= 
•JACK OF SPADES. 
A DARK YOUNG MAN. DEVIOUS. 
COULD BE CAPABLE OF TRERCHERY. 
MISFORTUNE.UARNINGS.ENEMIES. 
SCANDAL.SUFFERING.BETRAYAL.LOSS 

CS < 13) = 
TEN OF SPADES. 
A LETTER CAUSES WORRY. A 
•JOURNEY. CONFINEMENT OF SORTS? 
MISFORTUNE.UARNINGS.ENEMIES. 
SCANDAL.SUFFERING.BETRAYAL.LOSS 

CS 1 * ) a 
NINE OF SPADES. 
FAILURE 
MISFORTUNE. 
MISFORTUNE.UARNINGS.ENEMIES. 
SCANDAL.SUFFERING.BETRAYAL.LOSS 

C $ ( I B ) a 
SIGHT OF SPV7DE6. 
BAD NEUS. 
SORROU. 
MISFORTUNE.UARNINGS.ENEMIES. 
SCANDAL . SUFFERING . BETRAYAL . LOSS 

c s < IS) = 
SEVEN OF SPRDE5 . 
QUARRELS AND FRICTION. 
UNWANTED ADVICE OR CRITICISM. 
MISFORTUNE.UARNINGS.ENEMIES. 
SCANDAL . SUFFERING". BETRAYAL . LOSS 

c s I 1 " ) = 
ACE OF DIAMONDS. 
IMPORTANT DOCUMENT /"LETTER . 
UEUELLERY -COULD BE A RING*? 
WORLDLY AFFAIRS. GENERAL 
MATTERS-NO PERSONAL CONTROL. 

C$ <16) a 
KING OF DIAMONDS. 
A MAN OF AUTHORITY. POUERFUL 
AND STRONG. 
WORLDLY AFFAIRS. GENERAL 
MATTERS-NO PERSONAL CONTROL. 

CS I 19> = 
QUEEN OF DIAMONDS. 
A SPITEFUL UOMAN. POSSIBLY 
GOOD-LOOKING. BUT UNDERNEATH? 
WORLDLY AFFAIRS. GENERAL 
MATTERS-NO PERSONAL CONTROL. 

CS £20) = 
JACK OF DIAMONDS. 
A UNIFORMED MRN. 
A MESSENGER OR MESSAGE. 
WORLDLY AFFAIRS. GENERAL 
MATTERS-NO PERSONAL CONTROL. 

C$(21) = 
TEN OF DZRMONDS. 
A CHANGE OF SOME KIND UHICH 
COULD INUOLUE R JOURNEY -
UORLDLY AFFAIRS. GENERAL 
MATTERS-NO PERSONAL CONTROL. 

C $ (22) = 
NINE OF DIAMONDS. 
NEUS. CONCERNING MONEV OR THE 
LATEST ENTERPRISE*? 
U3RLDLY AFFAIRS. GENERAL 
MATTERS-NO PERSONAL CONTROL. 

C$ -23) = 
EIGHT OF DIAMONDS. 
SHORT JOURNEYS. USUALLY 
PLEASANT. 
UORLDLY AFFAIRS. GENERAL 
MATTERS-NO PERSONAL CONTROL, 

C $ i 2 x 5 = 
SEVEN OF DIAMONDS. 
SURPRISING ..HURTFUL CRITICISM. 
AN UNEXPECTED GIFT. 
UORLDLY AFFAIRS. GENERAL 
MATTERS —NO PERSONAL CONTROL. 

C * € 2 5 ) = 
ACE OF CLUBS. 
FINANCIAL SUCCESS. 
SUCCESS IN OTHER FIELDS. 
FR IENDSH IP .. LOYALTY .. MONEY . UORRY . 
ANXIETY .. BETRAYAL . 

C$i25/= 
KING OF CLUBS 
A HELPFUL .. FRIENDLY MAN . 
PROBABLY DARK. RN OLDER MAN. 
FRIENDSHIP .. LOYALTY .. MONEY . UORRY .. 
ANX IETY.. BETRAYAL . 

C $ = 
QUEEN OF CLUBS. 
AN AFFECT I ON ATE .. HELPFUL UOMAN . 
POSSIBLY A UIDOU. 
FRIENDSHIP . LOYALTY .. MONEY . UORRY .. 
ANXIETY,BETRAYAL. 

C$ LZB'i = 
JACK OF CLUBS. 
A YOUNG MAN. POSSIBLY DARK. 
SINCERE IN MATTERS OF AFFECTION -
FRIENDSH IP . LOYALTY .. MONEY . UORRY .. 
ANXIETY .. B ET R AY A L . 

£ 2 9 * = 
TEN OF CLUBS 
UNEXPECTED MONEY. A PRIZE? 
LEGACY? A RISE? 
FR IENDSH IP . LOYALTY .. MONEY . UORRY .. 
ANXIETY.BETRAYAL. 

C $ 130) = 
NINE OF CLUBS. 
A GOOD MARRIAGE. 
FINANCIAL ADUANTAGE. 
FR IENDSHIP . LOYALTY MONEY . UORRY . 
ANX IETY .. B ET RAY AL . 
C$ (31) = 
EIGHT OF CLUBS. 
JOY.GOOD FORTUNE. OFTEN BROUGHT 
BY YOUNG GIRL OR UOMAN. DARK. 
FR IENDSH IP .. LOYALTY .. MONEY . UORRY .. 
ANX IETY.. BETRAYAL . 
C'^F SS'SfV = 
SEVEN OF CLUBS. 
A SMALL CHILD.. PERHAPS SOME 
ASSOCIATION UITH MONEY. A GIFT. 
FRIENDSHIP .. LOYALTY , MONEY . UORRY , 
ANXIETY,BETRAYAL. 

91Q0 REM TEXT OR GRAPHIC ENTRY 

ROUTINE.INCOMPLETE 
LINES MAY BE ENTERED 
AND UILL BE MADE UP 
TO COMPLETE LINES UXTH 
SPACES.FINAL GRAPHIC 
OR TEXT HELD AS B$. 

94,01 REM UHEN ENTERING TEXT USE 
"ENTER" AS THE RETURN KEY 
ON A TYPEURITER. 

94*02- REM ENTER "ERROR" TO DELETE 
INCORRECT LINES 
ENTER "STOP" UHEN GRAPHICS 

ARE COMPLETE / 
CLS 
LET B$ = "" 
INPUT A$ 
IF A$="STC«P" THEN GO TO 9*'2 

91>03 
9 * 0 4 . 
3 105 
9 105 
0 

3106' 
9109 
2) THEN 
9 110 IF 

IF ft$="ERROR" THEN GO TO 9t 

PRINT ft$? 
IF LEN A $/32< >INT 

LET ft$=A$*" " 
LEN A $/32< >INT 

a> THEN GO TO 9.109 
9'12.1 LET B$=B$+A$ 
9.112 GO TO 9105 
9-J 13 PR INT AT 21.0; 
NY LINES?" 
9'ri4.-. INPUT X 
9*1 15-
9a 16 CLS 
9'117-':lET B$=B${ TO 
9:1 IB . PR INT B $ 
9*119'"GO TO 9105 
9120- CLS 
»t21 PRINT AT 10,0; 
E TEXT OR GRAPHIC 
LED BV; PglNHFej 

9023 STOP 

I LEN A 

1 LEN A 

ERASE HOU MA 

LEN B $ —32 irX 5 

"YOUR CONPLET 
CAN BE RECft; -
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Experience Laser Zone-an ut ter ly 
NEW, TOTALLY ORIG INA L MASTER 
PIECE of V ideo Games Design!! 

The BIGGEST ADVANC E in V ideo 

Games design since Defender hit 

the Arcades! 

Learn to cont ro l t w o spaceships 
at once. FEEL THE EXHILARATION 
as, after long hours of practise, you 
contro l the two ships so that they 
func t ion as a S M O O T H , CO-
OPERATIVE TEAM!! 

LASER ZONE. Q u i t e s imply the 
§ BEST V IC-20 Game in existence!! 

Feel the RAW POWER as you lunge 
£$3 for the Electro But ton and BLAST 
:-:-:':• your enemies i n to expand ing c louds 
§j:j:jof SPACE JUNK!! 

Laser Zone requires a Joystick, 8 or 

16k. and DEDICATION! ! 

FEEL THE H U M I L I A T I O N as a 
carelessly -a imed BLAST SLAMS in to 
the side of your last remaining ship!! 

ifljfi Designed and Programmed by 
vjx-Jeff M i n t e r for the VIC-20 w i th 8 or 

16k Ram Pack. If you don ' t yet have 
| | t h e memory . LASER ZONE IS THE 
M ONLY EXCUSE YOU NEED TO BUY IT! 

ijjjf; A C O M M O D O R E 64 version w i l l 
*>.•:] be available soon. 

LLf lmf lSDFT^ AWESOME GAMES SOFTWARE 
FROM * LLAMASOFT * 'MORE THAN JUST A PRETTY PACKET! 

I H N E W F R O M T H E D E S I G N E R O F ' G R I D g ^ 

^^U^^^^MSOWodTT W I L L ' B L O W Y O U R M I N D ! ! 

A W A Y ! ! | 

* LLAMASOFT * NOT JUST A PRETTY PACKET 
VIC 2 0 J = J O Y S T I C K C O N T R O L 

K = K E Y B O A R D 
L A S E R Z O N E ( 8 K + ) = 4 7 1 j 
Des t roy the o n c o m i n g A L I E N S w i t h your T W O i n d e p e n d e n t l y cont ro l led laser bases! l u n g o 
for t h e E L E C T R O b u t t o n a n d blast your enemie s in to e x p a n d i n g c loud s of S P A C E J U N K ! A n 
exhi lara t ing a n d tota l ly original g a m e w i t h a u n i q u e s y s t e m of cont ro l f r o m a s t a n d a rd 
joyst ick . A m e r o £ 6 . 0 0 *• 5 0 p P & P . 

A B D U C T O R J 
A c lass ic n e w s p a c e g a m e ' Z A P the swir l ing a l i e n h o r d e s b e f o r e they r a m y o u — a n d 
a b d u c t your h u m a n o i d s * S u r v i v e the a s s a u l t for long o n o u g h a n d you' l l ge t a n e x t r a s t a g e on 
your s p a c e s h i p w i th d o u b l e f i r e p o w e r ' A w e s o m e u n e x p a n d e d V i c Act ion. £ 6 . 0 0 • SOp 
P & P . 

G R I D R U N N E R j 
F ina l ly , t rue a r c a d e qual i ty o n the u n e x p a n d e o V I C ' S h o o t d o w n t h e s e g m e n t e d D R O I D S 
i n v a d i n g t h e g r i d B e w a r e of t h e p o d s a n d z a p p e r s 1 T h e a w s o m e s p e e d , s o u n d a n d 
g r a p h i c s g i v e s y o u the best Wast ava i l ab le for u n e < p a n d e d Vic £ 6 . 0 0 + SOp P & P . 

A N D E S A T T A C K ( 8 K ) J 
Y o u r s p a c e c r a f t m u s t a t t a c k t h e descervding a l i e n s a n d f rustrate their evi l intent. F fy your 
R a m j e t f ighter o v e r the A n d e s m o u n t a i n r a n g e a n d protect your l l a m a s f r o m k i d n a p by 
host i le U F O S . F e a t u r e s 5 k inds of U F O . cont ro ls inc lude up. d o w n , r e v e r s e fire, thrust a n d 
s m a r t b o m b . Ent i re ly m m a c h i n e c o d e R e q u i r e s 8 K e x p a n s i o n a n d joystick. £ 8 . 0 0 + SOp 
P & P . 

T R A X X M / C ( 8 K + E X P A N S I O N ) J 
T h i s is V I C 2 0 c r o s s b r e e d b e t w e e n t h e n o w f a m e d P a c k m a n ' a n d t h e g a m e Quix". All in 
m a c h i n e c o d e fast a n d fun with joyst ick cont ro ls u s e s H i - R e s colour g r a p h i c s 8 K or larger 
e x p a n s i o n n e e d e d O n l y £ 6 . 0 0 • SOp P & P c o m p l e t e w i t h i n s t r u c t i o n s . 

T H E V E R Y F I R S T C O M M O D O R E 6 4 G A M E S 
A T T A C K O F T H E M U T A N T C A M E L S J 
P l a n e l e a r t h n e e d s y o u ! Host i l e a l i ens h a v e u s e d g e n e t i c e n g i n e e r i n g t o m u t a t e c a m o l s 
f r o m normal ly h a r m l e s s b e a s t s into 9 0 foot h igh , r .eut ron ium sh ie lded , laser-spi t t ing d e a t h 
c a m e l s " C a n y o u fly y o u r t iny, m a n o e u v r a b l e l ighter over the m o u n t a i n o u s l a n d s c a p e to 
w e a k e n a n d d e s t r o y the c a m e l s b e f o r e t h e y i n v a d e t h e h u m a n st ronghold! Y o u m u s t 
w i ths tand wi ther ing laser f ire a n d a l i en U F O s G a m e ac t ion s t r e t c h e s over 10 s c r e e n 
l e n g t h s a n d f e a t u r e s s u p e r b scrol l ing, s c a n n e r . 1 /2 p l a y e r a c t i o ns a n d u n b e l i e v a b l e 
a n i m a t i o n ! P l a y this g a m e a n d you M n e v e r b e a b l e to visit a z o o a g a i n wi thout get t ing a n 
itchy tr igqer f inger1 A w e s o m e m ' c ac t ion ' £ 8 . 5 0 5 0 p P & P . 
R O X - 6 4 K 
R o x is a c h a l l e n g i n g g a m e involv ing the d e f e n c e of your lunar b a s e f r o m a d e a d l y m e t e o r 
s h o w e r R o x - 8 4 inc ludes a m a z i n g sprite g r a p h i c s d isp lay s a n d s p a c y s o u n d ef fects , a n d a n 
a w e s o m e m o t h e r s h i p d isp lay if y o u w i n t h e g a m e . T o p 10 s c o r e s a r e t a b l e d a l o n g wi th their 
n a m e s . Th ;s p r o g r a m s h o w s just w h a t c a n b e a c h i e v e d us ing only C o m m o d o r e - 6 4 basic . 
S t u d y I h e listing a n d l e a r n h o w to u s e spr i tes a n d s o u n d o n this ou ts tand ing m a c h i n e . 

£ 4 . 9 5 + SOp P & P . 

h 

G R I D R U N N E R 6 4 j 
T h o N o . 1 best g a m e for tho V i c h a s b e e n i m p r o v e d for your C O M M O D O R E 6 4 ! G r i d r u n n e r 
IS a s m a s h hit in t h e U S A . N o w e x p e r i e n c e t h e l ightninq-tast c h a l l e n g e ot t n e q n d o n tne 6 4 
F e a t u r e s 3 1 skill l eve ls a n d exce l len t s o u n d a n d g raph ics . S o r e tr igger f inqer free w i th e v e r y 
g a m e ! £ 8 . 5 0 + 5 0 p P & P . 

S P E C T R U M 
G R A P H I C S C R E A T O R ( 1 6 K ) 
N o t just a n o t h e r c h a r a c t e r edi tor ! A l l o w s y o u to de f ine not only t h e 2 1 user de f inab le 
c h a r a c t e r s A lso a l l o w s you to c h a n g e t h e ent i re 9 6 c h a r a c t e r A S C I I s e t . C r e a t e s B Y T E S 
files r e a d y for y o u to l o a d into y o u r o w n p r o g r a m s . Inc ludes a d v a n c e d Re f lec t . Invert . F ie ld 
c o m m a n d s etc. C o m p l e t e wi th full d o c u m e n t a t i o n . B i n t h e B I N s t a t e m e n t a n d u s e G r a p h i c s 
C r e a t o r wi th its e a s y o n - s c r e e n cursor edit ing. £ 2 . 9 5 - 5 0 p P & P . 
B O M B E R ( 1 6 K ) K 
Y e s . a full foa ture v e r s i o n of t h e popu la r g a m o Blitz", s u p p l i e d for tho 1 6K or 4 8 K S p e c t r u m 
F o r o n l y £ 2 . 9 5 - 5 0 p P & P .  

H E A D B A N G E R ( 4 8 K ) ES2S K 
Colour fu l n o w g a m o s l a r r i r g C h i o o t h e h e a c b a n g e r w h o y o u m u s t g u i d e to riches t h r o u g h 
a n i n c r e a s i ng s h o w e r of h o a v y m e t a l G a i n b o n u s e s for h e a d b a n g i n g but bo s u r e to t a k e a n 
aspi r in w h e n t h e pa in g e t s too m u c h ! 8 a s i c + m / c to s p e e d u p act ion. G r e a t g r a p h i c s , n ice 
a n i m a t i o n . Wi l l e v e n d r i v e W i l l i a m Stuar t s y s t e m ' s v o i c e synthes iser t o p r o d u c e s p e e c h 
output . C a n v o u a t t a m t h e o r a d e of R o c k e r C l a s s O n e ' or will v o u b e Barry M a n i l o w " C l a s s 
5 " ? S ta r t h s a d b a n g i n g t o d a y a n d f ind o u t £ 4 . 9 6 .  
S U P E R D E F L E X ( 4 8 K ) E B 2 1 K 
B o u n c e S i d . t h e s p a c e i n v a d e r , a r o u n d t h e s c r e e n into tho p o w e r p o d s , k e e p i n g a w a y of 
c o u r s e f rom t h e devi l w h o c h a s e s y o u a r o u n d t h e s c r e e n . S t e e r w i th y o u r De f lex sh ie lds , but 
b e w a r e the m i n e s or y o u m a y b e b u n e d a l ive ! S u p e r b g r a p h i c s a n d fantast ic s o u n d o n t h e 
4 8 K S p e c t r u m only . 6 n l y £ 4 . 9 5 o n c a s s e t t e - SOp P & P . 

A T A R I 4 0 0 - 8 0 0 
G R I D R U N N E R W S I W M J 
N o w play t h e best sell ing V I C / C 6 4 g a m e o n your A T A R I 4 0 0 / 8 0 0 . A n y m e m o r y size ( 1 6 - 4 8 K ) . 
Basic car t r idge not requi red - 1 0 0 % m a c h i n c c o d e a u t o b o o t t ape . Play this a w e s o m e l y fast 
a n d add ic t ive g a m e o n your Atar i . F o r o n l y £ 8 . 5 0 . 
T U R B O F L E X K 
S u p e r b ultra-fast a n d totally n e w ba l l g a m e U s e s A T A R I ' S u n i q u e f e a t u r e s to t h e full. 
I ncorpora tes s u p e r b colour s o u n d e f fec ts a n d u s e s P l a y e r M i s s i l e g r a p h i c s T a b l e s t o p 10 
score s a l o n g with S c o r e r ' s n a m e . £ 6 . 0 0 - S O p P & P . 

Z X 8 1 
C E N T I P E D E ( 1 6 K ) 
the O R I G I N A L g a m e from t h e O R I G I N A L author . 
Th is is t h e identveal p r o g r a m to that be>ng sold by 
othor c o m p a n i e s for t h r e e t i m e s our price. T h e 
g a m e h a s r e c e i v e d ecsta t ic r e v i e w s in tho c o m p u t -
ing press. P r o g r a m has 2 0 spcod levels a n d ever 
increas ing C e n t i p e d e hordes . T a b l e s top 10 
s c o r e s a n d n a m e s . W h y wai t to p a y m o r e ? O n l y 
£ 1 . 9 5 + SOp P & P . 

LLAMASOFT SOFTWARE 
Dept YC, 4 9 M o u n t P l e a s a n t . T a d l e y , 
Bas ings toke . H a n t s . R G 2 6 6 BN 

Tad ley 0 7 3 5 6 447 8 
t S * TRADE ENQUIRIES W E L C O M E 



A SPECTRUM CONSOLE 
THAT EVERYONE CAN AFFORD! 

For a b o u t t h e cost o f t h e a v e r a g e games casset te you can For instance: i t is m a d e of d o u b l e - l a m i n a t e d c o r r u g a t e d 
n o w have a t r u l y professional console f o r your z x SPECTRUM! b o a r d w i t h a f ina l l a m i n a t e of t o u g h , spongeable^high 

A t on ly £ 7 . 5 0 it's an incred ib le barga in , a n d w i l l m a k e gloss vinyl , 
your p r o g r a m m i n g or p lay ing so m u c h easier. W h e n assembled ( a b o u t 10 -15 minutes ) i t is c o m p l e t e l y 

HOW d id w e do it? r ig id a n d t o u g h e n o u g h t o t a k e years o f useful w o r k ! 
By des ign ing a un ique m e t h o d of self-assembly, a n d using. Of course, w e des igned in t o i t all t h e faci l i t ies y o u w o u l d 

re la t ive ly inexpensive mater ia ls ! n e e d f o r ease of use a n d p e r f o r m a n c e . . . m a k i n g i t nea t , 
The resul t is a console tha t 's t o u g h , l ight , professional ly t i d y a n d g o o d looking, 

des igned a n d very h igh ly f in ished! So w h y pay m o r e f o r a ZX SPECTRUM console? Send t o d a y ! 

Power Pack 
internal or external! 

bugged 
double-laminated 
corrugated construction 
assembled in m inu tes -
lasts for years! 

Rigid base for stability! 

Fully illustrated instructions 

Ideal position for ZX PRINTER 
or alternative storage for cassettes! 

Ergonomic Keyboard angle — 
ideal for typing or playing games! 

Full ventilation for 
Computer and Power Pack! 

Complete access 
to rear of machine! 

ONLY
£7-50 

(plus 75p post + pocking) 

Post t o d a y to Print'n'Plotter Products'. 19 Borough High Street. L o n d on 
SE19SE or p h o n e 01-660 7231 tor c red i t c a r d sales. 

Please s e nd m e Conso les £8.25(inc Post & Pack ing) 
Please send m e i l lust rated leaf le t o t Print'n'Plotter p roduc ts (p lease 
e n c l o s e stamp). 
Remi t t ance e n c l o s e d £ 
Please b i l l my Access /Barc laycard i 'V isa 'Mas te rca r d No: 

N a m e : 

Address 

YB 
Pleose not© Overseas orders please add £1.00 postaoe for additional surface mall 

SEE US AT THE ZX MICROFAIR 
ALEXANDRA PAVILLION JUNE 4th 

AND THE COMPUTER FAIR 
EARLS COURT JUNE 16-19th 



CAMBRIDGE LEARNING 
SELF-INSTRUCTION COURSES 

MICROPROCESSORS & 
Microelectronics £6.50 

Now you can learn a l l about microprocessors -
their construct ion, des ign, and operation - us ing 
our programmed learn ing technique. Sui table . for 
a l l ages, a l l levels of interest , th is course has 
been designed for ease of unders tand ing . It 
assumes no pr ior knowledge other than ar i thmet ic; 
and at the end you wi l l know what that piece of 
"b lack p l as t i c " in your computer is ac tua l l y do ing . 

Contents inc lude: algori thm design, programmable 
logic, microcomputer archi tecture, a microprocessor 
fami ly , semiconductor technology, number systems, 
ar i thmetic - integer and f loat ing point , data 
representation and sca l i ng , programming, micro-
processor development system. 

GSC SUPERKIT £19.90 
CAMBRIDGE LEARNING 

CSC 
SUPERKIT 

ttMsstractiw 

to h |wi 

Learn the wonders of d i g i t a l 
electronics without the 
problems of solder ing. 

This pract ica l beginners ' 
kit comes complete with 
instruct ion manua l , comp-
onents, and EXP300 bread-
board to teach you a l l the 
basics of d i g i t a l electronics. 
The only extra you need to 
buy is a bat tery. 

This self-instruction course 
teaches ga t i ng , boolean 
logic, R-S and J-K f l ip f lops , 
shift registers, r ipp le coun-
ters, and hal f-adders . DIGITAL 

COMPUTER DESIGN £8.50 
This up-to-date theory course covers the design of 
d i g i t a l computers, both from their i nd i v i dua l logic 
elements and from integrated c i rcu i t s . You are 
f irst shown the way in which simple logic c i rcu i ts 
operate and then, through a series of exercises, 
a r r i ve at a design for a working machine. 

Please send for our free booklist for further 
information on these and our other courses. 

GUARANTEE No r i s k t o y o u . I f you a r c not c o m p l e t e l y 
s a t i s f i e d , y o u r money w i l l be r e f u n d e d u p o n r e t u r n o f 
t he i tem i n good c o n d i t i o n w i t h i n 28 d a y s of r e c e i p t . 

CAMBRIDGE LEARNING LIMITED, UNIT 87. RIVERMILL SITE. 
FREEPOST. ST IVES, CAMBS. PE17 4BR. ENGLAND. 
TELEPHONE: ST IVES (0480) (>1U(>. VAT No 313026022 

A l l p r i c e s i n c l u d e w o r l d w i d e p o s t a g e ( a i r m a i l i s e x t r a -
p l e a s e ask fo r p r e p a y m e n t i n v o i c e ) . G i r o A / c No 2789159. 
P lease a l l o w 28 d a y s fo r d e l i v e r y i n UK. 

.SUPERKIT(S) % £19 -90 

. D I G I T A L COMPUTER DESIGN(S) $ £ 8 . 5 0 
•M ICROPROCESSORS & M I C R O E L E C T R O N I C S @ £ 6 . 5 0 

I e n c l o s e <i * c h e q u e / P 0 p a y a b l e t o C a m b r i d g e L e a r n i n g L t d 
f o r C ( • d e l e t e w h e r e a p p l i c a b l e ) 

. P l e a s e c h a r g e m y : 

• A c c e s s / A m e r i c a n E x p r e s s / B a r c l a y c a r d / D i n e r s C l u b 
E u r o c a r d / V i s a / M a s t e r c h a r g e / T r u s t c a r d 

E x p i r y D a t e C r e d i t C a r d No 

S i g n a t u r e . 

T e l e p h o n e o r d e r s f r o m c a r d h o l d e r s a c c e p t e d o n 0 4 8 0 6 7 ^ . 4 6 
O v e r s e a s c u s t o m e r s ' i n c l u d i n g E i r e ) s h o u l d s e n d a b a n k d r a f t 
i n s t e r l i n g d r a w n o n a L o n d o n b a n k , o r q u o t e c r e d i t c a r d 
n u m b e r . 

N a m e . . . 

A d d r e s s . 

Cambridge Learning Limited, Unit 87 Rivermlll Site, 
FREEPOST, St. Ives. Huntingdon. Cambs, PE17 4BR, England. 
(Registered in England No 1328762). 

c o R ! 
Level S 

_ P I C A D V 6 N T U R 6 <3* 

a r e n o w a\>ai(.ai>te f o r 
(or m o r e ) v e r s i o n s o j -

f \ T f i R \ 4 0 0 / 8 0 0 

c o n n o D O R f c 
L V N X 

a s w « U o s " f o r 

6 
N A S C O M 

* S P € C T * U * A 

ATAKJJJO/QOOl \ C0M\JUJDRE 64 
BBC LYNX I )OM SPECTRUM 

GIANT Ad^-*4TURE GAMES 
1 ) C O L O S S A L A D V E N T U R E : The classic mamlrame game ' Adventure 
with all the original treasures S creatures • 70 extra rooms. 

2 ) A D V E N T U R E Q U E S T : Through forest, deserl. mountains, caves, water, 
l ire, moorland and swamp on an epic quest vs Tyranny. 

3 ) D U N G E O N A D V E N T U R E : The vast dungeons of the Demon Lord have 
survived His fall. Can you get to their treasures first? 

Every Level 9 adventure has over 200 individually described locations and is 
packed with puzzles - a game can easily take months to complete. Only 
sophist icated compression techniques can squeeze so much in! Each game 
needs 32K and costs £9.90 

FORTH, FORTH TOOLKIT 
"t 0 FORTH" runs on 16K or 32K 8BC Level 9 Computing are pleased to 
micros and costs £15. It: announce a new toolkit for 
* fol lows the FORTH-79 STANDARD "r q FORTH" on 32K BBC micros, 

a n d has fig-FORTH facilities. It costs only £10 and adds the follow-
* provides 260 FORTH words: ing tacilities to FORTH: 
* is infinitely extensible: * a 6502 assembler, providing 
* has a ful l-screen editor. machine-code within FORTH; 
* al lows full use of the M.O.S: • turtle graphics, giving you 
* permits use o< all graphic modes. easy-to-use colour graphics: 

even 0 - 2 (just!): * decompiler routines, al lowing the 
* provides recursion easily: versatile examination of your 
* runs faster than BBC BASIC: compiled FORTH Programs: 
* needs no added hardware. • the full double-number set: 
* includes a 70 page technical • an example FORTH program, and 

manual and a summary card: demonstrations of graphics: 
* has hundreds of users. • other usetui routines 

•
A A / f O f f l A s t e r o i d s m/e.g £7.90 

• • V W I 1 1 G a l a x y I n v a d e r s m/e.g £5.90 
E x t e n s i o n B a s i c £ i 5 / £ 3 0 R O M M i s s i l e D e f e n c e m/e.g £7.90 
Adds 30 new keywords to BASIC S u p e r G u l p eb.g £4.90 
C o m p r e s s i o n A s s e m b l e r 2 £12 S - g a m e s c a s s e t t e misc £5.90 

Small Source • high speed (FULL RANGE IN CATALOGUE) 
A L L P R I C E S I N C L U O E P & P A N O V A T . A l l p r o g r a m s a r e in s t o c k a n d w i l l b e s e n t w i t h i n 

2 d a y s of r e c e i p t P l e a s e s e n d o r d « r o r S A E f o r c a t a l o g u e , d e s c r i b i n g y o u r m i c r o , t o : 

LEVEL 9 COMPUTING 
O e p t Y . 2 2 9 H u g h e n d e n R o a d . H i g h W y c o m b e . B u c k s . H P 1 3 S P G 
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Darryl Mattocks looks 
at the compare 
functions in his series 
on 6502 code. 

Figure 4. 
sun 

Clew jcr«en 

Colour »cre«i 

X = 6.<J« 

1 
Unplol 

USING VARIOUS BRANCH c o m m a n d s we can 
f ind the Basic equivalent of: 
BEQ - IF A = 0 OR A = 256 THEN . . . 
BNE IF A O O A N D A<256 THEN . . . 
BPL - IF A<128 THEN . . . 
B M I - IF A > = 128 THEN . . . 
But what i f we need numbers other than 128 
— such as the machine-code equivalent of: 

IF A < = 13 THEN . . . 
or 

IF A = 57 THEN . . . 
Obviously using the techniques described so 
far this is not possible. Consider then the 
effect of a subroutine in this Basic program. 
10 INPUT A 
20 INPUT B 
30 C = 1: Z = 0 
40 D - A - B 
41 IF D < 0 THEN C = 0 
42 IF D = 0 THEN Z 1 
50 IF Z 1 THEN PRINT " A = B " : R U N 
60 IF C = 0 THEN PRINT " A < B " : R U N 
70 IF C = 1 THEN PRINT " A = > B " : R U N 
80 IF Z - 0 THEN PRINT " A O B " : R U N 
Notice how by first subtracting the A, 
operations are all now possible using the carry 
and rero flag jumps - BCS, BF.Q, BNK and 
BCC — already available. 

Th is is what the C M P function does . . . it 
takes the operand away from the accumulator 
and sets the N , negative, 7., zero, and C, carry, 
bits depending on the result which it then 
discards. The operand and the contents o f the 
accumulator remain unchanged After a 

e q u i v a l e n t 
IF A = D THEN 
IF A O O THEN 
IF A > = D THEN 
IF A < D THEN 

command the following branches can be used: 
Bas i c 

B r a n c h d e t e c t s 
C M P > BEQ . . . . A = D A T A 
C M P - > BNE .. . . A O D A T A 
C M P > BCS .. . . A > = D A T A 
C M P -> BCC A < D A T A 
C M P > BNE > 8 C S A > D A T A I F A > D THEN 

In some cases we do not wish to use the 
accumulator so we have CPX and CPY 
commands as well. These operate in exactly 
the same way as the C M P command except 
that thc data is compared wi th the X and Y 
registers respectively. 

T o deal wi th machine-code For-Next loops 
we use the immediate mode of addressing to 
check whether the contents o f an ever-
increasing register are equal to a set value, 
such as using the X register and comparing 
w i th 15. 

O p - c o d e M n e m o n i c 
A 2 04 
8E 05 90 
E8 
E0 OF 

LDX # 4 
STX 36879 
INX 
CPX # 1 5 

DO F8 BNE 

60 RTS 

Bas ic 
10 X = 4 
20 POKE 36879,X 
30 X X + 1 
40 C 1:Z 0 :D - X 
43 IF D - 0 THEN Z 
46 IF D<0 THEN C 
50 IF Z 0 THEN 20 
55 R E M " * I F X < 1 5 
THEN 20 
60 RETURN 

15 
1 

0 

All of these could be replaced less literally 

(continued on page 155) 
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^ ^ ^ computer books 
^ ^ month 

New and best-selling computer books published by Prentice-Hall and its associated imprints— 
Brady, Reston, Reward and Spectrum—will be on display throughout the country in June. 

FEATURING- T h e z x Spectrum—Your Personal Computer 

Ian McLean, Simon Rush brook Williams Et Peter Williams 
Written in an informal, friendly style, this practical guide to the ZX Spectrum is ideal for 
first-time users. Clear diagrams show you how to master the Spectrum's keyboard 
and press the correct keys for various functions. Storing information, making 
calcu lations, sound, and graphics are carefully explained, and there is a special 
section on making music on the Spectrum. 
£5.95 240 pages 13-985028-7 May 2 6 t h ' 8 3 

A l s o o n d i s p l a y w i l l b e b o o k s o n t h e B B C M i c r o , I B M P C , 
C o m m o d o r e 6 4 , A T A R I , V I C , Z - 8 0 , 6 5 0 2 , C P / M , U N I X , 
I n t e r f a c i n g U C S D P a s c a l . . . 
V is i t P r e n t i c e - H a l l c o m p u t e r books d isplays a t 
Aus t i cks , Cookr idge Street, Leeds J o h n Smi th , St. V incent Street, Glasgow 
B lackwe l l s , Broad Street, Oxford M o d e m Book Co.. Praed Street, London 
Di l lons, Malet Street, London Smi ths , London Street, Reading 
Foyles, Charing Cross Road, London Thorn 's , Percy Street, Newcast le 
Georges, Park Street, Bristol W i l l s h a w s , John Dalton Street, Manchester 
Haigh ft Hoch land, Oxford Street, Manchester and ma jor b ranches of W . H. S m i t h 
Hef fers. Trinity Street. Cambridge as w e l l as lead ing c o m p u t e r dealers. 

VJ 
SPECTRUM 
-YOUR PERSONAL COMPUTER 

Smcyi Ruŝ tyco* WiiltofW PMerWilboms 
Prentice/Hall International 

66 W o o d Lane End, Hemel Hempstead. Hertfordshire HP2 4RG, England. 

SPACE ADVENTURE {Mode 1) Machine Code 32K £7 .95 

E x c e l l o n t h i g h r e s o l u t i o n c o l o u r g r a p h i c s and n o s t a m a z i n g 

a n i m a t i o n I n t r i g u i n g mix o f I n v a d e r s . A d v e n t u r e and Maze . 

S e a r c h t h e a l i e n s h i p f o r Power C r y s t a l s . E l e c l r o n i c Keys and 

Power P a c k s b u t s h o o t t h e A n d r o i d s b e f o r e t h e y s h o o t y o u ! 

MIDDLE KINGDOM (Mode 7) Bas i c and Machine Code £7 .95 

U n i q u e r e a l - t i m e g r a p h i c a d v e n t u r e * i t h o v e r 300 r o o n s and 6 

s c e n a r i o s . D e f e a t t h e l o n j i c r s w i t h n ag i c s p e l l s o r by b r u t e 

s t r e n g t h and r e t r i e v e t h e l o s t a a g l c o l t r e a s u r e s o f H y l c a . 

SPACE INVADERS (Mode 5) Machine Code C7 95 

O u t s t a n d i n g c o l o u r g r a p h i c s and s u o o t h n o v e n e n t F u l l a r c a d e 

f e a t u r e s i n c l u d e 1 o r 2 p l a y e r s . 3 d i f f e r e n t 1 n v a d e r s . b o n u s . 

6 l e v e l s . s p i n n i n g s p a c e s h i p , C a r r i e r s , h i g h s f o n , s o u n d 

WORD PROCESSOR PACKAGE (Pro Word) Machine Code £19.95 

Easy t o u s e , c o a n a n d s a s s i g n e d t o f u n c t i o n k e y s " i t h f u l l 

o n - s c r e e n e d i t i n g . F e a t u r e s i n c l u d e menu , i n s e r t . d e l e t e , 

c o p y . n o v o , j u s t i f y , t a b s e t t i n g s , LR m a r g i n s , f u l l p r i n t e r 

o p t i o n s . C o m p l e t e w i t h i n s t r u c t i o n m a n u a l S AE f o r d e t a i l s . 

A l l p r o c r a r s a r e s u p p l i e d on h i g h q u a l i t y d a t a c a s s e t t e s . 

P r i c e s a r c i n c l u s i v e , no e x t r a s O r d e r s d e s p a t c h e d by f i r s t 

c l a s s p o s t w i t h i n 3 d a y s o f r e c e i p t o f o r d e r . Buy any two 

p r o g r a a s f o r t h e HBC o r A t o n and d e d u c t £1 f r om t h e t o t a l 

SAE f o r t h e f u l l BBC c a t a l o g u e D e a l e r e n q u i r i e s w e l c o m e 

ESSE! S o f t w a r e a v a i l a b l e s h o r t l y 

ill P R O S O F T W A R E 003 ~ 
• 0 ( i ] E D E 0 ® E I 0 E ] 0 ® ® D 
• • • • ® 0 [ g ] 0 @ [ N ] ( I D [ I O 

• 0 ® ® H a 3 @ [ D ® [ o ] 0 n 

• s E E j a n E E B © ® ® © ® ® 
i n n n r i i r a m r i i n m m f i i n n r 

M A I L O R D E R O N L Y 

Battle of Britain 
By M ic rogame S imula t ions for the Spec t rum 

One day in s u m m e r , 1940. Repor ts are c o m i n g in of e n e m y 
bomber squadrons cross ing the Engl ish coas t ; target u n k n o w n . 

H o w are you t o dep loy the n ine f ighter squand rons under you r 
c o m m a n d to in tercept the i n c o m i n g threat ! 

Br i t ish and enemy squad ro n m o v e m e n t s are p lo t ted on a superb 
h igh reso lu t ion secreen m a p of sou th east England w i t h 
c o m m u n i c a t i o n s signals presented b o t h v isual ly and in morse 
code. 

Features var iable d i f f i cu l t y levels, fu l l con t ro l of squadron 
m o v e m e n t s , randomly se lected targets and bomber rou tes for 
each game , in te l l igence repor ts , refuel l ing e tc . 

A tense game of s t ra tegy for one player. 

48K St ra teg ic 
W a r g a m e 

only £5.95 
(inc. p&p) 

73 The B r o a d w a y , G r a n t c h e s t e r . C a m b r i d g e CB3 9 N Q 
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(continued from page 153) 
10 FORX = 4T015 
20 POKE36879,X 
30 NEXT 
40 END 

but whereas the Basic version is two lines 
shorter the machine code is approximately 200 
times faster. 

We have seen the delay subroutine which 
counted from 1 to 65,000 in just under two 
seconds. Compare this to the Basic time and 
you can get the idea o f just how impressive 
that is. W i th the processor counting from 1 to 
65,000 in two seconds, this means that it is 
going around the fol lowing loop 32,000 times 
every second. 
LDX #255 
LDY #255 
DEY This is carried out at an average once 
BNE every 1/30.000 seconds 
DEX 
BNE 
RTS 
This is fine when wr i t ing to slow down a 
program, but what o f a text editor which needs 
to scan through several K o f text as fast as 
possible. 

In Basic, the speed o f each command is not 
listed but in this program changing line 30 can 
give us the times for several functions so that 
we can compare them. 
10 Tl$ = "000000" 
20 FOR I = 0 TO 100 STEP 0.01 
30 REM Function goes here 
40 NEXT 
50 PRINT Tl$ 

Total Average 
t ime t ime Function 

40 0.0040 IF I = - 5 THEN END 
39 0.0039 A = I + 2 
60 0.0060 A = I/2 

290 0.0290 A = SIN(I) 
480 0.0480 PRINT I 
490 0.0490 A = INVERSE COSH(I) 
530 0.0530 A = 2 11 

Notice how the speeds vary from 0.0040s. to 
0.0530s. It is the same in machine code, some 
commands are faster than others, but in 
machine code we can quantify this and say by 
exactly how much one function is faster than 
the other. Th is is because we know how many 
time cycles each instruction takes. 

Every processor executes its commands in 
the same manner. First it has to fetch. Th is 
means: fetch the instruction currently pointed 
to by the program counter, PC, and store it in 
a register inside the 6502 chip — the internal 
register or IR. Then it has to Decode and 
Execute. The instruction in the IR is now 
decoded and acted upon. The total time taken 
for this stage varies depending on the 
particular instructions, for instance the 
command NOP, No Operation does not access 

the R A M or R O M , but L D A ($IE00) Y does 
and thus takes longer. 

This time is expressed in cycles where 1 
cycle is the reciprocal value of the frequency o f 
clock used in the processor. 

In the Vic-20 then, assuring the fetch phase 
is very fast, each cycle is 1/32000 or 904 ns. 
long, 1 second = 1,000,000,000 nano seconds, 
the frequency o f the internal clock in the 
Vic-20 is 1.1058 M H z . The L D A # 4 5 , for 
example, take two cycles and thus 1,808 ns. 
The L D A #45 instruction can be performed 
approximately 500,000 times per second. I t is 
no wonder then that the decrement and branch 
sequence of the riming loop can be executed 
65,000 times wi th in two seconds. 

Having spent hours one week trying to get a 
particular multiplication program to work and 
failing dismally, mult ipl ication is my pet hate, 
so whenever possible I try and avoid it. Every 
so often, however, there is no escape. Th is is 
usually when using X and Y co-ordinates for 
screen positions and then using the machine 
code version of: 
Address = X + V • 22 (40 for CBM 64, Pet, etc) 

There is a way around the mult ipl ication 
problem though. When working out 7*5 we 
are actually evaluating 5 + 5 + 5 + 5 + 5 + 5 + 5 

so i f we can add in machine code, why not add 
A to itself B times to achieve A * B . 

Let us now try to get the result o f 
mul t ip ly ing A by B in a simple machine-code 
program of the form o f adding B to itself A 
times. See figure 1, where C is the carry bi t , X 
is the X register and Lo and H i are low and 
high addresses in zero page, such as 00 and 01. 

This works but there are two points to 
watch. As we are using X as a one byte 
counter, either A or B must be less than 255. 
The two-byte addition o f low and high equals 
low and high plus seven takes place A times. 
When A is small — less than 40 — the routine 
can operate in a few cycles, approximately 
0.005 seconds, but as A gets larger, the time 
needed starts to get significant and a proper 
mult ipl ication program — wc shall cover this 
next month — should be used. 

Program 1 multiplies A and B, where A is 
stored in location 0, B in location 1 and the 
result ends up in locations 2 (Lo) and 3 (Hi). 

Program 1. 

Mne-
Address Op-code monies 
1A2C A6 00 LDX $00 

Basic 
10 X = A 

(continued on page 157) 

Program 2. 
L I N E * L0C CODE L INE 
06001 0000 * = 6 7 0 0 
00002 1A2C PL0TL0 = $ 0 0 0 0 
00003 1R2C PL0THI = $0001 
00004 1A2C XP0S = $0002 
00005 1A2C YP0S = $0003 
00006 1A2C DIR = $0004 
00007 1R2C > 

00008 1R2C / 

00009 1A2C R2 00 LDX #00 10 X=256 
00010 1A2E R9 20 LDR #$20 20 A=32 
00011 1A30 9D 00 IE BRNCHl STA $1E00> X 30 POKE 7680+X,A 
00012 1R33 9D 00 I F STA $1F00 ,X 40 POKE 7936+X;A 
00013 1R36 Cfl DEX 50 X=X-1 
00014 1A37 D0 F7 BNE BRNCHl 60 I F X O 0 THEN 30 
00015 1A39 70 REM 
00016 1A39 R2 00 LDX #$00 S0 X=256 
00017 1R3B R9 00 LDR #$00 90 A=1 
00018 1A3D 9D 00 96 BRNCH2 STfl $ 9 6 0 0 , X 100 POKE 38400+X,A 
00019 1A40 9D 00 97 STR $ 9 7 0 0 ; X 110 POKE 38656+X.R 
00020 1A43 Cfl DEX 120 X=X-1 
0 0 0 2 1 1R44 D0 F7 BNE BRNCH2 130 IFXO0THEN 100 
00022 1A46 140 REM 
00023 1A46 86 03 STX YP0S 150 YPO'S-X 
00024 1R48 R2 0F LDX #$0F 160 X - 1 5 
00025 1R4R 86 02 STX XP0S 170 YP0S=X 
00026 1R4C R2 01 LDX #1 180 X=1 
00027 1R4E 36 04 STX DIR 190 DIR=X 
00028 1R50 2 0 0 REM 
00029 1R50 20 E6 1R LOOP JSR DELAY 205 GOSUB 950 
00030 1R53 R9 IE LDA #$1E 210 A=30 
00031 1R55 8 5 0 1 STA PL0THI 220 HIPL0T=A 
00032 1R57 R5 02 LDA XP0S 230 fl=XP0S 
00033 1R59 8 5 00 STA PL0TL0 240 A=L0PL0T 
00034 1R5B fi6 03 LDX YP0S 250 X=YP0S 
00035 1R5D 18 BRNCH3 CLC 260 C=0 
00036 1R5E R5 00 LDA PL0TL0 270 A=LQPL0T 
00037 1R60 69 16 ADC #$16 2S0 A=A+C+22 
00033 1R62 285 I F A=>256THENC=1:A=f l -256 
00039 1R62 8 5 00 STA PL0TL0 290 L0PL0T=A 
00040 1R64 A5 01 LDA PL0THI 300 A=HIPL0T 
00041 1R66 69 00 ADC #$00 310 A=A+C+0 
00042 1R68 S5 0 1 STA PL0THI 320 HIPL0T=A 
00043 1R6R CR DEX 330 X=X-1 
00044 1R6B D0 F0 BNE BRNCH3 340 IFXO0THEN260 
00045 1A6D A9 20 LDA #$20 350 A=32 
00046 1R6F R0 00 LDY #$00 360 Y=0 
00947 1R71 9 1 00 STA <PL0TL0> > Y ; 3 7 0 POKE <L0PL0T+256*HIPL0T+Y>,A 
00048 1R73 380 REM 
00049 1R73 R5 04 LDA DIR 390 R=DIR 
00050 1R75 C9 01 CMP #1 400 2=0 : IFA=1THEN2=1 
00051 1R77 D0 07 BNE BRNCH4 410 IFZ=0THEN450 

(listing contined on page 157) 
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Curise th rough the deepest reaches o f space in a l i fe and death 
struggle to decide the fate o f the galaxy. M a t c h wits w i th the 
m igh ty mages in the f ina l batt le fo r supremacy o f the planet 
Xa rg . Test your d r iv ing skil ls on the tracks at Mon te Car lo and 
M o n z a . Or jus t relax on a Sunday a f te rnoon w i t h a r ound or 
two at your local go l f course. 

Salamander Sof tware o f fers a wide range o f grames fo r the 
Dragon 32, B B C M o d e l B, Or ic 1 and Tandy 32K M i c r o -
computers . Whatever you r age, whatever your taste, 
S a l a m a n d e r S o f t w a r e has t h e p r o g r a m f o r y o u ! 

" W h y can ' t all so f tware come up to this 
s tandard?" —Compute r and Video Games 

BBC MODEL B: 
Dragon Rider £7.95. Tanks! £7.95. 
Games Comp B1 £6.95. Games Comp 
B3 £6.95. EDG Graphics (tape) 
£24.95. EDG Graphics (disc) £29.95. 
ORIC Is 
Oric Trek £9.95. Games Comp 01 
£7.95. 

DRAGON 32 and T A N D Y 32K (please 
s p e c i f y ) : D r a g o n T r e k £9.95. 
Salamander Graphics System £9.95. 
Wizard War £7.95. Golf £7.97. Grand 
Prix £7.95. Vulcan Noughts & Crosses 
£7.95. Games Comp D1 £7.95. Super 
Skill Hangman £7.95. Nightflight £7.95. 
Star Jammer £7.95. 

NOW A V A I L A B L E A T MAJOR BRANCHES OF: 

and spleeMigm 

Mail Order (add 50p p&p) and Catalogues (send SAE) from; 
Dept B, S A L A M A N D E R SOFTWARE, 27 Ditchling Rise, 

Brighton, East Sussex BN1 4QL. Tel: 0273 771942. 
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(continued from page 155) 
1A2E 
1A30 
1A32 
1A34 
1A35 

1A37 

A9 00 
85 02 
85 03 
18 

A5 02 

65 01 

LDA # 0 
STA $02 
STA $03 
CLC 

LDA $02 

ADC $01 

1A39 
1A3B 

85 02 
A5 03 

1A3D 69 00 

1A3F 
1A41 
1A42 

85 03 
CA 
DO FO 

STA $02 
LDA $03 

ADC #0 

STA $03 
DEX 
BNE 

20 AC = 0 
30 POKE 2, AC 
40 POKE 3, AC 
50 C = 0 
60 AC = PEEK 

(2) 
70 AC = AC 

+ C + 
PEEK (1) 

75 IF A 0 2 5 5 
THEN AC = 
AC - 256: 
C = 1 

80 POKE AC,2 
90 AC = PEEK 

(3) 
100 AC = AC 

+ C 
110 POKE 3, AC 
120 X = X - 1 
130 IF Y <> 0 

THEN 50 
140 RETURN 

program for this 
1A44 60 RTS 

Line 100 in the loader 
reads: 
100 DATA A6,00,A9,00,85,02,85,03,18,A5,02, 

65,01,85,02, A5 
105 DATA 03,69,00,85,03,CA, DO, F0,60 
After running this loader program press New 
— do not turn o f f — and try the fol lowing 
program — program 2. 
10 INPUT "First number" ;A:A = (A and 255): 

POKE 0,A 
20 INPUT "Second number" ;B:B = (B and 
255): 

POKE 1,B 
30 SYS 6700 
40 PRINT " A times B = " ; 
50 PRINT PEEK (2) + 256 * PEEK (3) 
60 GOTO 10 

Th is program just takes all the hard work 
out o f Poking and Peeking and should give the 
right answer. 

Program 2 demonstrates the compare func-
tion and the pseudo-multiplication. The main 
aim of the program is to set a ball bouncing 
around the screen. 

Figure 2 is the generalised flowchart and as 
we can sec. the program is in three distinct 
sections. 

For the ball to appear to bounce, it should 
move in straight lines, changing direction each 
time it reaches the edge o f the screen. By using 
X and Y co-ordinates o f the position, where X 
= 0 and Y = 0 at the top left-hand corner o f 
the screen, checking i f an edge has been 
reached is then a simple case o f caring X wi th 
0 or 22 and Y wi th 0 or 21. 

The code o f directions is: 
(X = X 1, Y = Y + 1) 4 top left 
1 (X = X + 1. Y = Y + 1) top right 
(X = X 1, Y = Y 1)3 bottom left 
2 (X X + 1, Y = Y 1) bottom right 
The variable Direction can contain any 
number between 1 and 4 — figure 3. 

Here it is handy to remember that 
theoretically for each edge there is only one 
direction o f the ball w i th which that edge can 
be hit, and hence, only one direction wi th 
which the ball can leave. Whenever the ball 
strikes edge A, although its position on edge A 
may change, it wi l l always strike edge A wi th 
the direction 2 and leave wi th direction 3, so as 
the ball bounces around the screen, the 
direction f the ball repeats as 1 - > 2 - > 3 - > 4 
- > 1 - > 2 - > 3 - > 4 - > 1 etc. Th is makes life 
easier when programming. [~J 

(listing continued from page 155) 
00052 lfi79 E6 02 IMC XP0S ;420 XP0S=XP0S+1 
00053 lfi7B E6 03 INC YPOS ;430 YP0S=YP0S+1 
00054 ifi7D 4C 9fi l f i JMP CONT ,449 GOTO580 
00055 lfi89 C9 92 BRNCH4 CMP #2 ;450 2=0 IFfi=2THENZ=l 
30056 1A82 D0 37 BNE BRNCH5 ,460 IF2=0THEN509 
00057 lfiS4 E6 02 INC XPOS ,470 XP0S=XP0S^1 
90958 lfi86 C6 03 DEC Y.-OS ,480 YP0S=YP0S-1 
00059 1088 4C 9fi l f l JMP CGHT ;490 COTO580 
09969 1R8B C9 93 3RNCH5 CMP #3 ;500 Z=0:IFR=3THENZ=1 
09061 1R8D D0 07 Eric BRNCH6 ;510 IFZ=0THEN550 
00062 IfiSF C6 02 DEC XPOS ;520 YP0S=YP0S-1 
90963 1R91 C6 03 DEC YPOS ,530 XP0S=XP0S-1 
00064 1R93 4C 9fi I f i JMP CCNT ,540 GOTO580 
00065 1R96 C6 92 BRNCH6 DEC XPOS j 550 XPQS=XP0S-1 
00066 1R98 E6 03 INC YPOS ;560 YP0S=YP0S+1 
09067 IRSfi ;570 REM 
00068 lfl9fi R9 IE CONT LDfi #$1E ,580 fi=30 
09969 1R9C 35 91 STfi PLOTHI ;590 HIPL0T=fi 
90070 lfi9E R5 02 LDfi XPOS ,600 R=XP0S 
00071 lfifi0 85 90 STfl PLOTLO ;610 L0PL0T=R 
00072 lfifi2 fi6 03 LDX YPOS ;620 X=YP0S 
00073 ififi 4 18 BRN.CH7 CLC ,630 c=0 
00074 1RR5 fi5 00 LDfi PLOTLO ;640 fi=L0PL0T 
00075 
/- • i—~ * 

lfifi7 69 16 fiDC #$16 ;650 R=fi+C+22:IFfi>=256THENfi=fi-25 
O • v - I 
90076 lfifi9 85 00 STfi PLOTLO ; 660 L0PL0T=fi 
00977 IfifiB R5 91 LDfi PLOTHI ;670 fi=h'IPL0T 
0007S lfifiD 69 90 RDC #$00 ;630 fi=fi+C+0 
00079 IfifiF 85 01 STR PLOTHI ;690 HIPL0T=fi 
00080 1RB1 Cfi DEX ;693 X=X-1 
90081 1RB2 D0 F0 BNE BRNCH7 ;696 IF XO0THEN630 
00082 1RB4 fi0 00 LDY #$00 ;700 V=0 
00083 1RB6 R9 51 LDR #$51 ;719 0=81 
00984 1RB8 91 90 STR <PLOTLO>,Y ;720 POKE < L0PL0T+256*HIPLOT+Y),fi 
00085 lfiBR ;730 REM 
00086 lfiBfi fi5 02 LDfi XPOS ;740 R=XP0S 
90087 IfiBC D0 07 BNE BRNCH8 ;750 IFRO8THEN790 
00088 1R3E R9 02 LDfi #$02 ,760 R=1 
000S9 lfiC0 85 94 STR DIR ;770 DIR=fi 
00090 !fiC2 4C 50 1R JMP LOOP ;780 GOTO150 
00991 1RC5 09 14 BRNCH8 CMP #$14 j 790 Z=0IFfi=21THEHZ=l 
00992 1RC7 D0 97 BNE BRNCH9 ,800 IFZ=0THEN840 
00993 lftC9 fi9 04 LDR #$04 ; 8 i 0 fi=2 
00094 IfiCB 85 04 STR DIR J820 DIR=fi 
00095 1RCD 4C 59 If i JMP LOOP ;830 GOTO150 
00996 1RD0 R5 03 BRNCH9 LDR YPOS ;840 fi=YP0S 
90097 1RD2 D9 07 BNE BRNCHfi ;850 IFRO0THEN890 
00098 1RD4 fi9 01 LDfi #$01 ;860 R=4 
00099 1RD6 85 94 STfi DIR ,870 DIR=fi 
00100 lfiD8 4C 59 l f i JMP LOOP ,880 GOTO150 
09101 IfiDB C9 14 BRNCHfi CMP #514 ;890 2=0 IFR=22THEN2=1 
00102 1RDD D0 94 BNE BRNCHB ;909 IFZ=0THEN930 
00103 1RDF R9 93 LDR #$03 ;910 fi=2 
00104 1RE1 85 94 STR DIR ,920 DIR=R 
>00195 1RE3 4C 50 IP. BRNCHB JMP LOOP ;939 GOTO150 
90106 1RE6 ;940 REM DELAY 
00107 1RE6 fi2 2F DELAY LDX #S2F ,950 REM SEE 
00108 1P.E8 R0 7F BRNCHC LDY #$7F ;960 REM PREVIOUS 
99199 IfiER 88 3RNCHD DEY ,970 REM ISSUES 
00110 •REB D9 FD BNE BRNCHD ;980 REM 
00111 IfiED CR DEX ;990 REM 
99112 IfiEE D9 F8 BNE BRNCHC ;1000 REM 
00113 ifiF0 60 RTS ;1010 RETURN 
00114 I f iF l , 
00115 IRFl 
TOtli 16 1RF1 J 
39117 i f i r i .END 
SYMBOL TfiBwE 
SYMBOL VftL'JE 
BRNCHl 1A39 BRNCH2 1A3D BRNCH3 lfi5D 3RNCH4 1AS9 
BRNCH5 IfiSB BRNCH6 1A96 BRNCH7 1RR4 BRNCH8 lfiC5 
BRNCH9 lfiD9 BRNCHA 1ADB BRNCHB lfiE3 BRNCHC 1AE8 
BRNCHD IREfi CONT 1A9R DELAY 1AE6 DIR 0004 
LOO" lfi59 PLOTHI 0001 PLOTLO 0000 XPOS 0082 
VP0S 

100 DRTR 
110 DfiTfi 
120 DfiTfi 
130 BfiTfi 
140 DfiTR 
150 DftTR 
160 DfiTfi 
170 DfiTfi 
180 DfiTfi 
190 DfiTfi 

0903 

a2,98, 
9d,90, 
85,01, 
Cfl,d0, 
i a , c 9 , 
9 a , i n , 
85,00, 
s.9,02, 
87,3.9, 
3.0, 7 f , 

3.9.20, 
97,ca, 

f0 ,«9 , 
02. d0, 
c6,02, 
3.5,81, 
85,04, 
01,83, 
SS,d0i 

9d,00, 
90 , f 7 , 
85,00, 
20, -?.0, 
97,e6, 
e6,93, 
69,00, 
4c,50, 
04,4c, 
fd,C3., 

l e , 9d , 
86,03, 
a6,03, 
00,91, 
02,c6, 
3.9, le, 
85,01, 
13., c9, 
50,13, 
d0 , f8 , 

0 0 , i f , 
32 ,0 f , 
18,35, 
90,35, 
03,4c, 
85,91, 
C3,d0, 
14,d0, 
c9,14, 
60 

C3,d0, 
86,02, 
00,69, 
04,c9, 
9 3 , l a , 
35,02, 
f 0 ,30 , 
07,a9, 
d0,O4. 

n , 32,00, 
32,01,86, 
16,85,00, 
01.d0,07, 
C9,03,d0, 
85/90,36, 
00,39,51, 
04,S5,04, 
39,03,85, 

39,00,9d, 
04,20,e6, 
35,91,69, 
e6,02,e6, 
07;C6,02, 
03,18,35, 
91,00,35, 
4c ,50 , l a , 
04,4c,50, 

00,96,9d 
l a , 3 9 , l e 
09.85,01 
93,4c,9a 
c6,03,4c 
00,69,16 
02,d0,97 
a5,03,d0 
l a , 3 2 , 2 f 
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. . HAVE WE GOT A G A M E 
FOR YOU! 
A T W I N T E R S O F T W E A I M T O P I T Y O U 

A G A I N S T T H E D E A D L I E S T A D V E R S A R I E S , 

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

Y O U R C R E A T I V I T Y T O T H E L I M I T S . 

T H E R I N G O F D A R K N E S S 
T h e g a m e c r e a t e d to b e the m o s t c o m p l e t e , enthra l l ing , add ic t ive a r d de ta i l ed 
a d v e n t u r e ever w r i t t e n for t h e D r a g o n 32 . A w h o l e g r a p h i c w o r l d (of near ly 
3,(XX) t ravel d a y s ) w i t h k ings, pr incesses, m a d jesters a n d d a n g e r o u s ques t s wi l l 
u n f o l d b e f o r e y o u . A c r o s s o c e a n , river, m o u n t a i n a n d forest y o u t ravel t o t rade 
in m a n y t o w n s a n d dare t h e d e p t h s of vast d u n g e o n s ( m o r e t h a n 9 levels d e e p 
w i t h over 2 0 d i f fe rent c rea tures in hi res 3 - D graphics) , in search of f o r t u n e a n d 
t h e h i d d e n curse o f the Dark R ing . M a n y h o u r s o f m y s t e r y , s u s p e n s e a n d r a w 
e x c i t m e n t a w a i t y o u . 
" T h o m o s t i m p r e s s i v e a d v e n t u r e t e s t e d . . . s o o n d i s p l a c e d b r e a k f a s t T V 
in o u r h o u s e . " Your Computer ( A p r i l ) £ 1 0 . 0 0 
D R A G O N T R E K 
Y o u r s tarship has just e n t e r e d q u a d r a n t 6 - 8 . Y o u are s u r r o u n d e d by 8 bat t le 
cruisers o f the K l i n g o n Empi re . D o y o u f ight or run? T h e y l a u n c h a sa lvo o f 
p h o t o n t o r p e d o e s . Y o u ' r e H I T I G e t a d a m a g e report . I ts O K , t h e shields are 
ho ld ing , t h e n e x t m o v e is u p t o y o u . b u t b e q u i c k or t h e y wi l l a t t a c k a g a i n . Hi-
res graph ics , o n b o a r d c o m p u t e i a n d lag t ime in terac t ion wil l h a v e y o u z a p p i n g 
Ki ingons till t h e s ta rda te 2 4 7 7 . 
" o x c e l l o n t v a l u e f o r m o n o y . . . t h o t i t l e s e q u e n c e vvss m a g n i f i c e n t . " Your 
Computer £ 6 . 9 9 
P E P P E R ' S G A M E P A C K 
H u g e b l u e m u s h r o o m s , m a d w i z a r d s , b o u n c i n g bricks, c h e s s b o a rd s t r a t e g y , 
d o o m e d s p a c c shut t les a n d m i n d teasing c o d e s . T h e y ' r e all t o b e f o u n d o n this 
g rea t c o m p e n d i u m of six g a m e s ( M u s h r o o m M u n c h e r , N a d the N e c r o m a n c c r , 
P e p p e r ' s B r e a k o u t . C h e s s b o a r d T racker , C h a m e l e o n R u n a n d M a s t e r 8 r a i n . ) 

£ 7 . 9 6 
A R T I S T ' S D E S I G N E R 
P r o d u c e int r icate des igns in h i - res g raph ics a n d s a v e t h e m o n casse t te . Full list 
of f ea tures inc lud e text m e r g i n g , joyst ick or k e y b o a r d cont ro l , circles, pa in t a n d 
s h a p e repl icat ion. Ideal for h o m e v i d e o capt ions , e d u c a t i o n , c h a r t s a n d 
d i a g r a m s £ 6 . 9 9 
Al l pr ices inc lude p & p . V A T a n d t h e W I N T E R S O F T g u a r a n t e e of qua l i ty a n d 
reliabil i ty. 
Available from good software outlets, or send chcquo/PO tr 

S . W . W I N T E R & C o . L t d . 
(DEPT. Y) 
101 Westmins te r Bridge Road, London SE1 7HR 
Tel: 01-928 5945 01 633 9611 

DRAGON 
W I N T E R S O F T . 
P E P P E R S G A M f c S P A C K . 

OWNERS 

THE 

PROFESSIONAL 
• Hides unsight ly 

wires 
• Compact space 

saving design 
• Rigid yet mobi le 
• Correct work ing 

height 
• Business or home 

use 
• Size 560 x 660 x 

660 (base) 
(or made to order) 

the base unit is cons t ruc ted f r om high qual i ty , l i gh twe igh t box-
iron, f in ished in enamel (blue, black or silver) 'S ta te Choice ' . 
Design to be in per fect balance w h e n m o v e d around. Suppl ied 
w i t h based board, ( l e a k or Wh i t e ) . The hous ing is cons t ruc ted 
f r o m h igh densi ty cons t ruc t ion board (Teak or Wh i te ) 'S ta te 
Choice ' . Sized t o individual compu te rs and hardware. 'S ta te 
Compute r + Extras etc . ' 

BASE 
H O U S I N G 
CARRIAGE 

(colour) — (mobile) 
(colour + compute r ) 

- £49.95 
- £29.50 
- £8.00 

Sizes also made to order 
Postal orders. Cheques to: 

M I C R O P R O D U C T S 
2 S h a n n o n D r i v e , M o u n t , H u d d e r s f i e l d H 0 3 3 U L 

Please a l l o w u p t o 2 8 d a y s de l ivery 

At last . . . 
Exciting AND Challenging Computer 
Games for Two Players. 

CONFLICT A total war for two players involving both 
the machinery (armies, missiles, warships) and f inance 
(stock market, oi l . piracy) of confl ict . "I enjoyed this 
strategy game" (Computer and Video Games). 

GALAXY CONFLICT Raise a fleet of Battle Eoncruisers 
then move f rom br idge to bridge taking ful l control and 
respons ib i l i ty in th is battle for the heavens. A new 
and very exc i t ing strategy game."Galaxy battle sets new 
trend" (Sinclair User). 

Games Include — ZX81 (16K) and Spectrum (48K) 
p rog rams on ONE cassette. Full size professionally 
pr in ted board. Counters and markers. Two pads dis-
posab le m a p s . Comprehensive ins t ruc t ions/ ru les. 

• P r o f e s s i o n a l l y packaged in high quali ty attractive 
box. 

• E a c h game only £11.95 inc. Postage or £22 for both 
games. 

• Avai lab le f rom W. H. Smith, Buffer, Currys and many 
other retail out lets or mail order f rom: 

moftech 
9 Dillingburgh Road, Eastbourne 

East Sussex BN20 8LY y 
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D A T A BASE M A N A G E M E N T SYSTEMS: A Guide 
to M ic rocomputer Sof tware 
D. Kruglinski 
In this book, the author defines data bases and explains this new 
software explosion. Users and potential buyers are provided with 
standards for data base evaluation and a number of packages, some 
of which run under the CP/M operating system, are examined in 
detail and compared. It also discusses future products and trends in 
data base management. With the facts in this book, the reader can 
make intelligent decisions about data base management systems for 
his business. 
0 9 3 1 9 8 8 8 4 5 £12 .95 

Y O U R IBM PC: A Guide t o the IBM Personal 
Compute r (Osborne) 
L.J. Graham 
This book is written for both beginning and experienced computer 
users and will serve as a valuable source of reference. For novices, 
there is a functional overview of PC hardware and software, clear 
step-by-step operating instructions and where appropriate, detailed 
explanations of the computer's internal operations. For the more 
experienced PC user the book covers advanced IBM BASIC program-
ming, DOS, graphics and sound, the printer interface and the I/O 
interface. 
0 9 3 1 9 8 8 8 5 3 £ 1 2 . 9 5 

V I C 20 USER G U I D E (Osborne) 
J. Heilborn 
This book provides thoughtfully organized, practical information 
for all users and potential buyers of Commodore's VIC 20. For 
inexperienced programmers, there are tutorials in VIC 20 BASIC, 
complete with instructions for colour graphics and sound. For the 
more experienced programmer, this book serves as a reference 
manual and includes detailed coverage of VIC 20 BASIC statements 
and functions, including a chapter on advanced colour graphics. 
0 9 3 1 9 8 8 8 6 1 £10 .95 

M c G r a w - H i l l Book C o m p a n y ( U K ) L t d . , 
Shoppenhangers Road , Ma idenhead, 
Berkshi re S L 6 2 Q L . • • I I 

A T T E N T I O N 
A l l G a m e s P r o g r a m m e r s 

If you can feed our 
DRAGON w e can make 

Your Fortune 

W e urgently require top quali ty original games 
programmes, arcade or otherwise, for the 

D R A G O N 32 
Whether you are young or old, experienced or new to 
the business, yours may be just the game w e are looking 
for . . . and w e wi l l reward you by paying the highest 
royalties and featur ing your work in our national 
advert ising campaign and our latest games catalogue. 
Send your cassettes w i t h full details and instruct ions for 
immediate appraisal to: -

^ A i l l f v 
S B r s o f t w a r e ^ ^ 

7 W O O D F A L L , A S T L E Y P A R K 
C H O R L E Y , L A N C S , P R 7 1 X D . 

BBC 
MICRO 
INSTANT 
MACHINE 
CODE! 
Yes, it 's true. Instant machine code f r om a good 
subset of BBC BASIC. Type your BASIC program 
into your mode l B BBC Micro, t r igger the 
compi le r , and your p rogram is changed almost 
instantaneously into superfast machine code. 
For £34.95 you get: Cassette vers ion of the 
comple te compi le r (along w i th a vers ion of the 
compi le r for use w i th discs, ready for when you 
upgrade, the disc vers ion being dubbed on the 
cassette after the cassette version); complete 
compi le r l ist ing; extensive documenta t ion and 
instruct ions. The compi le r was wr i t ten by Jeremy 
Ruston. 

T H E B B C M I C R O 
R E V E A L E D 
By J e r e m y R u s t o n 
'. . .destined to become the bible of all BBC microcomputer 
users. . (Personal Computing Today). If you've mastered the 
manual, then this book is for you. Just £7.95 

LET Y O U R BBC M I C R O T E A C H Y O U T O 
P R O G R A M 
B y T i m H a r t n e l l 
'. . .takes you further into the cloudy areas of the BBC machine 
than anything else I've yet seen. . .' (Computer and Video 
Games). If you're just starting out in the wor ld of programm-
ing, then this book is the one for you. Forty complete 
programs, including Othello/Reversi, Piano and a host" of 
dramatic graphic demos. Just £6.45 

Interface, Dept. YC3, 

44-46 Earls Court Road, London W8 6EJ 
Please send me: 

( ) INSTANT BBC MACHINE CODE-tape and book-£34.95 

( ) THE BBC MICRO REVEALED-Ruston-£7.95 

( ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM-
Hartnel l -£6.45 

I enclose £ 

Name 

Address 
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INSTANT IMAGE TRANSFER 
TO ZX SPECTRUM 

RD DIGITAL TRACER £55.50 

Please send me RD DIGITAL TRACERS at £55.50 each 
(including P&P and VAT) I enclose cheque for £ payable 
to RD Laboratories Ltd 
Na me 

Address 

Send to: Dept. YCJ, RD Laboratories Ltd, 20 Court Road Estate, 
Cwmbran, Gwent NP44 3AS 

RD Laboratories also supply the RD 8100 SYSTEM ior economic automatic 
measurement, test and control The modular-based RD 8100 SYSTEM is 
already used widely in many applications - from scientific experimentation! 
to small-scale energy management systems Please send stamp and address 
l'or brochure. 

The high resolution colour graphics of the ZX 
Spectrum permit accurate presentation of complex 
or irregular images - maps, technical drawings, 
even personalities. But entering individual co-
ordinates for unusual shapes can be tedious and 
time-consuming. 

The RD DIGITAL TRACER cuts out tedious 
plotting. It provides instant transfer from original to 
diplay file - for screen display, ZX printer printout, 
or retention on cassette. 

The RD DIGITAL TRACER is supplied with 
tracing sheet, software cassette and full instructions 
on use. Latest software includes fast colour fill, 
audible keystroke acknowledgement, fast PAPER 
colour change and fast LOAD from saved display 
file. 

This is an invaluable tool for engineers, architects 
and other technicians, and for educational use in 
the presentation of lectures, and in computer 
training and application. Designed for the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 81, although high resolution 
colour graphics are not available on this machine. 

The RD DIGITAL TRACER is available from 
computer shops or direct from RD Laboratories. 
The direct (UK only) price of £55.50 includes 
Postage, Packing and full V.A.T. Send a cheque 
(payable to RD Laboratories Ltd.) with order for 
delivery within 28 days, or ask your local dealer for 
details. 

R D Labora to r ies L t d 

2 0 Cour t Road Es ta te Cwmbran G w m t IMP^I 3 A S 

1 0 6 3 3 3 ) 7 ^ 3 3 3 

Spectrum 48k 

M A K E Y O U R O W N T V F I L M S ! 

w i t h L I V E A N I M A T I O N 

& M U S I C 

S A V E t h e m . . . 
b A M U S E F R I E N D S A N D F A M I L Y 
W H E N Y O U P L A Y T H E M B A C K ! 

* 
'Make us walk 

^ U talk!" 

L A N I M A T I O N C A S S E T T E M C A 

S H K C I A I . M A C R O - P R O G R A M M I N G T E C H N I Q U E S A L L O W Y O U T O : -

C A L L - U P A N Y M E M B E R O F C A S T . I N C L U D I N G U F O . H E L I C O P T E R 

A N D A H O S T O F ' P E R S O N N E L ' I N A C H O I C E O F N E A R L Y 3 0 ' C A L L S ' . 

M A K E E A C H A N V C O L O U R - L A R G E O N E S C A N B E I N T W O C O L O U R S ! 

T H E Y W A L K . R U N . C L I M B U F L Y . 

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

U P T O I S M I N S . P E R ' F I L M ' , O R M O R E I F Y O U ' R E A G O O D D I R E C T O R 

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

F U L L C O M P U T E R - P R O M P T I N G T O S A V E Y O U M A K I N G E R R O R S . 

I N S T A N T P L A Y B A C K . E D I T I N G A N D D E L E T I N G A S Y O U G O A L O N G ! 

M O S T C O M M A N D S A R E A S I N G L E K E Y - S T R O K E , W I T H O U T ' E N T E R * . 

C O M P O S E Y O U R O W N T U N E S U S I N G T H E S P E C I A L T H R E E - O C T A V E 

C H R O M A T I C M U S I C C O M P O S E R . W H I C H A L L O W S Y O U T O L I S T E N , 

C O R R E C T A N D E D I T A T E A C H N O T E . . . I F Y O U N E E D T O ! 

S T O R E U P T O N I N E 9 9 - N O T E T U N E S T O ' C A L L - U P * A T A N Y T I M E 

I N A S T O R Y . . . C O M P U T E R G I V E S E A C H A N U M B E R I N M E M O R Y . 

C H A N G E T U N E S A T A N Y T I M E . E V E N W H I L S T M A K I N G A ' F I L M * . 

Y O U C A N E V E N A D D P E R S P E C T I V E T O B U I L D I N G S . R O A D S E T C . 

NO S P E C I A L S K I L L S OR C O M P U T E R K N O W L E D G E N E E D E D . . . JUST I M A G I N A T I O N ! 

1 I - t » . P 1 N C H U R S T P A R K . 

S l U O l O S W E S T
 M O O R S . W l M H O R N 

D O R S E T . B H 22 O B P 

DELTA RESEARCH 
15 Church St ree t . Bas ings toke . Han ts 
k Tel:0635 45373 

UPGRADE YOUR SPECTRUM TO 

48k 
inc lud ing 

S p e c t r u m 1 

£33 
JSJ2A 

E A S Y T O F I T C O M P L E T E L Y E N 
DELTA RAM kits utilise components from the 
world's leading supplier, an- engtneered to P'cv.de 
reliable operation and are supported by the 

DELTA CHIPCHEK. 
* Memory Diagnostic Cassette 

provided Free with cath kit giving compute' 

S p e c t r u m 2 

£26 
55 J 7B 

O S E D I N T H E S P E C T R U M C A S E 
Standard testing ol the exiting 16k RAM and the 
32k extension, searching tests for each RAM 
location ano refresh operation. 

CHIPCHEK .s suitable for all 
Spectrum*. 16k and 48k and bfings your operating 
up to professional standards. 

BEFORE O R D E R I N G PLEASE CHECK THE ISSUE N U M B E R INSIDE ON THE C I R C U I T B O A R D 
A N D W H E T H E R OR N O T I N T E G R A T E D C I R C U I T 26 IS F I T T E D 

* My Spectrum is issue 1.'issue 2 
Integrated Circuit 26 is is not fitted 

Name 

Address . 

Pleas* supply RAV K : No. SS32A SS328 £33 / £26 
CHIPCHEK Diagnostic lapeDTSb £ 3 . 5 0 / F R £ E 

Postcode 
Access Number F \ 1 

Prices ndixle p & p and VAT Make ch«ques oayab'i to Strvodata Ltd delete as applicable 
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RESPONSE FRAME 
Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 

Z X C O N V E R S I O N 
• I have just purchased a 16K 
ZX-81, and would like to know if 
it is possible to convert Spec-
trum programs for use on it. I 
am particularly interested in the 
Flight Simulator featured in 
your December 1982 issue. 

Brendan J Fischer, 
Kanagawa-ken, 

Japan. 
IN GENERAL , you cannot easily 
convert Spectrum programs con-
taining any machine code to the 
ZX-81. Programs in Basic, which do 
not use Peek and Poke can be 
converted, after a fashion, although 
the ZX-81 version may well run — i f 
it is a moving graphics program — 
too slowly to be satisfactory. You 
need to know exactly what the 
Spcctrum program does, so that you 
wil l know how to substitute for such 
things as ScreenS and Attr. I f you 
have just started programming your 
ZX-81, I would suggest you begin 
such conversions with short, text-
only output programs. 

C O D E A D V I C E 
• Last year I purchased a 
Dragon 32 home computer and I 
am very happy with its Basic 
facilities and graphics. Now I 
feel that I have gone as far as I 
can in this language. The most 
obvious next step seems to be 
machine code — a subject that I 
know very little about. I have 
read several advertisements in 
Your Computer for Dragon 
machine-code aids, such as the 
package offered by J Morrison 
Software. This is where thc 
problem arises — I have no idea 
what I should be looking for. For 
example what do I need from an 
ed i t o r , or an a s s emb l e r , 
monitor, and disassembler. Can 
you advise me? Would I be better 
off buying a R O M cartridge or a 
cassette-tape version? 

S Murray, 
Yarm, 

Cleveland. 
PR03ABLY T H E most useful item on 
your list would be an assembler. By 
allowing you to enter a program in 
assembly language mnemonics, 
rather than as a series of numeric 
instructions, an assembler makes 
wr i t ing a machine-code program 
much easier. It also enables you to 
use labels and so saves you from the 
tedious business of keeping track of 
addresses and calculating relative 
jumps. A good assembler should also 
have an editor which wi l l permit you 
to insert and delete program lines in 

the same way as you can edit a Basic 
program. The term editor is some-
times used in the same sense as the 
term monitor. As such it offers a 
range of functions which are useful 
in testing and debugging a program. 
These inc lude fac i l i t i es for 
displaying a block o f memory, 
moving sections of code, and testing 
subroutines within a program. A 
disassembler s imply translates 
machine code in to assembly 
language. You might want to use one 
to examine the Operating System or 
other people's code. Ideally you 
could do wi th all these facilities but I 
would advise you at least to buy an 
assembler. For a monitor and 
disassembler you need go no further 
than key in the two programs 
printed in Your Computer for May of 
this year. There is no reason why a 
program on tape should not be as 
powerful as one on cartridge. A 
program in a R O M cartr idge, 
however, has the advantage of being 
instantly available. 

I N C O M P A T I B I L I T Y 
• Us i ng my W H S m i t h 
computer-compatible cassette 
recorder with my ZX-81, I am 
able to Save and Reload my own 
programs. However, I cannot 
load either home-made or com-
mercial programs containing an 
Autorun. Could you please 
advise how to overcome this? 

D K Newby, 
Teignmouth, 

Devon, 

THIS IS AN odd problem. The only 
thing I can think of which could 
cause this would be programs which 
save the Display file along wi th the 
program. This means a I K program 
which was saved with a 16K R A M 
pack in place may well be 3.25K 
long — including the display file — 
and thus wi l l not reload into a I K 
machine. I assume you are correctly 
autosaving using the second to last 
line of your program as 

SAVE " N A M E " 
and the final line as Run, then 
Saving the program by entering 
Goto as second to last line number. 

T E A C H A N D P L A Y 
• I n the near future I will be 
purchasing a computer. The two 
that interest me the most are the 
BBC model B and the Atari 800. 
Please can you advise me which 
you consider is the best choice 
for education and games needs. 

Sunjoy Basu, 
Coventry, 

Warwickshire. 

T H E AVAILABLE software wi l l really 
control your decision as to which 
computer you buy. Whereas the 
BBC machine is well supported wi th 
games and educational software, thc 
Atari software is almost exclusively 
extremely good games. You wi l l 
have to decide which need is 
paramount, and i f you are not going 
to be writ ing all your own programs, 
let this need determine wh ich 
machine you should buy. 

L E A R N I N G C O D E 
• I have heard that machine 
code is much better than Basic 
for producing speedy programs 
on the Spectrum. However, I am 
finding it very difficult to make 
sense of a book on the subject I 
bought. Is there a simple way to 
learn machine code . . . or at 
least a way to learn enough to be 
able to program some machine 
code into my Spectrum games? 

Sandy Grant, 
Fareham, 

Hampshire. 
A PRODUCT which may help you is 
called Machine-code Test Tool which 
is available from most bookshops. 
The product consists of a cassette 
and a little, 32-page booklet which 
explains how to use the program in 
order to give you practical examples, 
and hands-on experience of using 
machine code. Using this program, 
you can enter and test your own 
machine-code programs, as well as 
examine the Spectrum ROM. I f you 
follow this booklet through carefully 
and carry out all the examples, you 
should be in a much stronger 
posit ion to use machine code. 
M C T T is manufactured by Oxford 
Computer Publishing Ltd. 

U . S . T R A N S L A T I O N 
• I should be grateful if you 
could tell me whether a program 
r e co r ded on a ZX-81 or 
Spectrum in Britain could be 
sent to the United States and 
work without modification on 
the corresponding machine. 

J S Coombes, 
Coventry, 

Warwickshire. 
CERTAINLY THEY CAN . The Load and 
Save aspects o f the S inc la i r 
computers have not been changed 
for the US, although the modulator 
to produce the television picture has, 
of course, been altered. The only 
fundamental difference between the 
computers here and there is that the 
TS-1000 - the US name for the 
ZX-81 — has 2K on board, rather 
than I K of R A M as here; the 
TS-1500 has 16K on board; it is, I 
have been told, basically a 16K 
Z X - 8 1 w i t h a Spec t rum- l i ke 
keyboard; and the TS-82000 — the 
US Spectrum — wi l l have some 
slightly different commands from 
thc Spcctrum. These are unlikely to 
affect your work. Full details of the 
TS-2000 keyboard were not avail-
able when we went to press. 

R O M L I N K 
• I am thinking of buying a 4K 
graphics R O M for my ZX-81 and 
I am hoping that you can tell me 
more about it to set my mind at 
rest. Could you please tell me 
how it is connected to the 
computer and how the graphics 
are used in programs? 

M Harvey, 
Harlow, 

Essex. 

THE 4K. ROM from Kayde takes about 
a quarter of an hour to fit, and needs 
a fine-tipped soldering iron. The 
R O M comes with five sheets of 
fitting instructions. There are eight 
sets of graphics, which arc accessed 
by a single machine code call — such 
as 
LET L = USR . . . or RAND USR . . . 
The graphic sets are Sinclair 
graphics, faces and bodies, space 
invaders, upper and lower case text, 
Pac-Man graphics, asteroids, planes 
and miscellaneous. Adding a 2K 
R A M chip gives you access to four 
more sets of the graphics. Several 
programs have been written for use 
with the graphics ROM. 

E X P E R I M E N T A T I O N 
• I am experimenting with the 
machine-Code routines on my 
16K ZX-81, my problem is as 
follows: I wish to use two or 
m o r e shor t mach i ne-code 
routines within a Basic pro-
gram. For thc sake of this dis-
cussion let us presume that each 
routine is 20 bytes long and I 
wish to use two of them. I 
created a Rem statement 40 
characters long and Poked both 
routines in one after the other, 
calling the first with Usr 16514 
and the second with Usr 16534. 
The result was a crash. My next 
attempt was to use two Rem 
statements in different parts of 
the Basic program, this failed as 
I could find no way of Poking 
into the second Rem — or the 
first if it was not line 1. Can you 
please help? 

Derek Harris, 
Lower Wick, 

Worcester. 

IT CERTAINLY is possible to store two 
or more machine-code routines in 
the same Rem statement or in con-
secutive Rem statements. I imagine 
there must be an error in one of your 
routines. Possibly you have for-
gotten to end each routine wi th a 
RTS (96) instruction. 

Another possibility i f you are 
using two Rem statements is that 
you have not calculated correctly the 
start of the first free location in the 
second statement. Remember that 
thc line number and Rem token take 
up five bytes at the start of the line; 
and there should also be a Newline 
character (118) at the end of the line. 
I f , -for example, the first Rem state-
ment contains ten characters the 
address of the first free location in 
the second statement is 16530. I J 
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TASWORD TWO T H E W O R D P R O C E S S O R 

6 4 C H A R A C T E R S PER L INE O N T H E S C R E E N A N D T O P R I N T E R S ! 

T A S W O R D T W O The W o r d Processor 
Your Spectrum becomes a p r o f e s s i o n a l word processor 

wi th TASWORD TWO. TASWORD TWO gives you an amazing 
6 4 c h a r a c t e r s per l ine on your screen. This is ideal for standard 
A4 paper and TASWORD TWO prints your text just as it 
appears on your screen. 

A printer interface is required to send output to printers. 
Tasword Two is available now for the Hilderbay parallel 
interface. Versions for other interfaces may be ready by 
publication date. Send s.a.e. for details or order demonstration 
cassette. Tasword Two does drive the ZX printer. 

£ 1 3 - 9 0 f u l l y inc lus ive m a i l o r d e r pr ice . 

T A S W O R D T W O £2 Demonst ra t ion Cassette 
See for yourself the powerful features of TASWORD TWO. 

Send just £2 for the Tasword Two demonstrat ion cassette. A 
voucher is included which gives you £1 off the price of 
TASWORD TWO. 

T A S M A N SOFTWARE 
D o p t Y C 

1 7 H A R T L E Y C R E S C E N T L E E D S L S 6 2 L L 

T A S W O R D The W o r d Processor 
"This package is definitely value for money." 

E d u c a t i o n a l C o m p u t i n g , A p r i l 1 9 8 3 

The first real word processor for the Spectrum and still 
great value for money. Thirty two characters per line make it 
ideal for use wi th the ZX printer. 

£7*95 f u l l y inc lus ive m a i l o r d e r pr ice. 

T A S W O R D £1 Demonstra t ion Cassette 
Send just £1 for the demonstrat ion cassette and a voucher 

giving you 50p off the price of TASWORD. 

ZX81 T A S W O R D 
"Very good value and great fun to use." 
"Unreservedly recommended." P o p u l a r C o m p u t i n g w e e k l y 1 9 a 8 2 

No demonstration cassette available but send 50p (refundable 
against your subsequent purchase of ZX81 TASWORD) for a 
copy of the manual. 

£6*50 fu l l y inc lus ive m a i l o r d e r pr ice . 

T A S W O R D T U T O R 
"an eloquent demonstration of Tasword's uses" 

Every TASWORD program comes complete wi th a manual 
and a cassette. The cassette contains your TASWORD a n d 
TASWORD TUTOR. This teaches you word processing using 
TASWORD. Whether you have serious applications or s imply 
want to learn about word processing TASWORD and 
TASWORD TUTOR make it easy and enjoyable. 

m i c R O P i u s 
SOFTWARE 

F O R A L L Y O U R N E E D S . 

Q c c o m m o d o r e 

Backgammon £6.95 
Five's & Three's £5.95 
Golf £4.95 
Othello £4.50 
Martian Attack (J) £4.50 
Galactic Mission £4.95 
Battleships £4.50 
Lunar Lander (J) £3.95 
Channel (J) £3.95 
(J) = Joys t i cks Requ i red . 

BOB 
Pilot £4.50 
Grand Prix £4.25 
Demolish £3.95 
Backgammon (32K) £6.95 
Blitz £3.95 
Five's & Three's £5.95 
Golf (32K) £4.95 
Dots & Boxes £4.25 
Galactic Mission (32K)... £4.95 

Z X 8 1 
Roadhopper (IK M/C). 
Blitz (1KM/C) 
10 - 1K Games 
Battleships (16K) 
Bank Balance (16K). . . 
Home Finance (16K) . . 
Junior Education (16K) 
Codecraka & Hilo (16K) 

. £3.95 

. £3.95 

.£3.50 

.£4.50 

. £5.25 

.£4.95 

.£4.50 

. £3.95 

I I l 771 I U9\ 1,1 I 

Convoy £3.50 
Blitz £3.50 
Pilot £5.00 
Wrap Up £4.00 
Battleships £4.00 
Golf £7.50 
Backgammon £7.50 
Dominoes £7.50 

P E T 
Carrier £3.95 
Lunar Lander £3.95 
Martian Attack £4.50 
Juggernaut £3.95 
Backgammon £6.95 
Five's & Three's £5.95 

WE PAY 25% ROYALTY ON 
TOP QUALITY PROGRAMS. 

ALL PROGRAMS SUPPLIED 
ON QUALITY CASSETES. 

PRICES INCLUDE P&P. 

ORDERS OR S.A.E. FOR 
FULL CATALOGUE TO: 

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

6 L I T T O N W A Y , L E E D S L S 1 4 2 D L 

These stylish plinths, 
in tough moulded ABS, will raise and tilt the TV for better 
viewing, and angle the computer for easier typing. 
The power supply is fixed underneath. The printer can be 
used with the Spectrum version, the RAM with the ' 81 
and the cassette player with both. Full details from: 
Peter Furlong Products, Unit5c, South Coast Rd Ind. Estate, 
Peacehaven, Sussex BN98NA. Tel (07914) 81637 
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SOFTWARE FILE, 
Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contributions for 
any home computer provided they are submitted to Your Computer 
exclusively. Please double-check your programs and specify the 
memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions published. 

The structure of the Basic program is as 
follows: Reversi 

R M Francis, 
Brentwood, 
Essex. 

WRITTEN FOR A 16K machine to provide a 
game which is very fast when the computer is 
choosing its move, this is also proof against an 
incorrect entry by the person playing. The 
speed has been achieved by a machine-code 
routine and the error prevention by a 
considerable degree o f checking by the Basic 
program. 

In addition there are two levels o f play 
available; at the lower level the computer 
mere ly maximises the n u m b e r o f i ts 
opponent's positions which it captures; at the 
higher level it also considers the relative merits 
o f the position which it w i l l occupy w i th its 
own move. 

20 subroutine to convert the current board 
positions to an address table for use 
by the machine-code routine 

30-120 subroutine to update current positions 
when a move has been selected 

130-320 subroutine to print board with current 
positions 

330-370 subroutine to initialise start positions 
380-520 introduction and initialisation 
530-630 computer's move including call for 

machine-code program 
640-800 player's move including checks on 

legality 
810-910 print result of game and restart if 

required 
Th is should be entered first and saved on tape-
using the self-start facil ity, the command 
should be 

SAVE "Reversi" LINE 10 
When this has been Verif ied the computer 
should be Newed and the command 

CLEAR 31999 

entered. The 465 bytes o f machine code 
should be entered using the fol lowing 
program: 
10 LET s = 0 
20 FOR n = 32111 TO 32575 
30 INPUT b 
40 POKE n,b 
50 LET s = s + b 
60 PRINT n; TAB 10;b; TAB 20;s 
70 NEXT n 

The purpose o f lines 10 and 50 is to provide a 
sumcheck o f the machine-code entry; when all 
the machine code has been entered the 
sumcheck total should be 56695. T o ensure 
that you are on the right track the intermediate 
checks are as follows: 

After the byte for address 32200 has been 
entered the total should be 11300 and after 
32300 has been entered the total should be 
25851. After 32400, the total should be 35956, 
and after 32500, the total should be 47032. 

When this has been entered, and the sum-
check found to be correct then save it after the 
Basic program wi th the command 

SAVE "mcode"CODE 32111,465 
Once this has been Verif ied the whole 
program can be loaded from the beginning. 
T h e sel f -s tar t ing Basic p rogram w i l l 
automatically load the machine code. From 
then on everything should be self-explanatory. 

1 L P R I N T C H R* ( 5 > l C H R « < 2 7 > s C H R » < 3 3 > | C H R » < 8 > | C H R » ( 4 > | 
2 STOP 

1 0 GO TO 3 8 0 
2 0 FOR b - 1 TO l O i FOR c - l TO l O i POKE < 3 2 0 0 0 - ( O - 1 ) • 1 0 « c > , a < b , c > « NEXT c i NEXT 

b t RETURN 
3 0 FOR b — I TO 1 
4 0 FOR c — 1 TO 1 
SO L E T <J-mi L E T o - n 
6 0 I F a ( d - » t > , o » c X THEN GO TO BO 
7 0 L E T a « a « 6 i LET • > a « c i 0 0 TO 6 0 
0 0 I F a ( d * b , e » c X > t THEN GO TO 1 2 0 
9 0 I F a < d . e > - « THEN L E T j - , + l 

10O LET a ( d , o > - t i I F » - d AND n » o THEN GO TO 1 2 0 
1 1 0 L E T d - d - b i LET e - e - c t 0 0 TO 9 0 
1 2 0 NEXT c i NEXT b l RETURN 
1 3 0 P R I N T AT O , 1 2 | " R E V E R B I " 
1 4 0 P R I N T AT 2 , O i ' I ' m p l a y i n g x ' - -
1 3 0 P R I N T TAB 1 4 1 " y o u r o p l a y i n g " o • 
1 6 0 LET z —» 
1 7 0 L E T g—Ol L E T h - 0 
1 9 0 P R I N T AT < i » l > , 1 9 | * 1 2 3 4 3 6 7 8 " 
1 9 0 FOR b - 2 TO 91 P R I N T AT ( b + z ) , 1 9 | C H R * < b * 9 5 > I 
2<K> FOR c - 2 TO 9 
2 1 0 I F « < b . c > » K THEN P R I N T " x - | 
2 2 0 I F a ( b , c > - o THEN P R I N T " o ' l 
2 3 0 I F a ( b , c > - f THEN P R I N T 
2 4 0 I F a ( b , c > ~ x THEN LET g - g » l 
2 3 0 I F a ( b , c > - o THEN L E T h - h * l 
2 6 0 NEXT c 
2 7 0 P R I N T CHR« < b * 9 5 > 
2 8 v SEX I b 
2 9 0 P R I N T AT ( z * l O I , 1 9 | " 1 2 3 4 5 6 7 8 » 
3 0 0 I F g * h - 6 4 THEN GO TO B I O 
3 1 0 P R I N T i P R I N T TAB S i " ! h a v e " t g i ' s y o u h a v e " | h i " . 
3 2 0 RETURN 
3 3 0 FOR b - t TO l O i FOR c - I TO 1 0 
3 4 0 I F b < > 1 AND C< > 1 AMD b O I O AND C O l O THEN L E T a ( b . C > - « 
3 3 0 NEXT c i NEXT b 
3 6 0 L E T a ( S . S ) - y . i L E T a ( 6 . 6 > - x i L E T « < 6 , 3 > - o i LET a ( 5 , 6 > - o 
3 7 0 RETURN 
3 0 0 CLEAR 3 1 9 9 9 t POKE 2 3 6 0 9 , 7 S I LOAD ••"CODE i CLS 
3 9 0 P R I N T AT l l , O i F L A S H t J " D o n ' t f o r g o t t o o t o p t h e t a p o " 
4 0 0 O I M a ! 1 0 , 10> i L E T I f " " l L E T * - 4 6 l L E T J - O i L E T k - 4 0 i L E T o 

- I l l l L E T r » O i L E T u - 3 7 i L E T v - k * k i L E T w « k » u i L E T x - 1 2 0 
4 l O P R I N T AT 2 0 , O l - P r o s * a n y k e y t o » t a r t " i I F I N K E Y * ™ " " T f « N GO TO 4 1 0 
4 2 0 C L S I P R I N T AT l l . O i - P l e a s e w a i t a m o s e n f i 0 0 CUD 3 3 0 i GO SUB 2 0 
4 3 0 C L E i P R I N T AT } 0 , 3 | " I n t h i s g a n e of R E V E R B I ' t h e r o a r e t w o l a v a l t o * p 

1 a y . " i A T 1 3 , 3 | " D o y o u w a n t t o p l a y t h e o a s i s r g a n e <ENTER 1) o r t h o h a r d 
o r o n e (ENTER 2 > 7 ~ 

4 4 0 I N P U T I t I F 1 < 1 OR 1 > 2 THEN GO TO 4 4 0 
4SO I F 1 - 1 THEN POKE 3 2 3 2 8 , 0 s POKE 3 2 3 2 9 , O l POKE 3 2 5 3 0 . 0 s GO TO 4 7 0 
4 6 0 POKE 3 2 3 2 0 . 2 0 5 s POKE 3 2 3 2 9 , 1 7 3 s POKE 3 2 5 3 0 , 1 2 3 
4 7 0 C L S I P R I N T AT O , 1 2 | " ' R E V E R B ] ' " 

4 8 0 P R I N T AT 2 , 2 | " Y o u m a k e y o u r a o v o b y e n t e r i n g t h e l e t t e r d o x n t h o B i d e a n d t h 
s n u n b s r a c r o s * t h o t o p , 4or o x a r p l e i ' d 4 ' o r ' b O ' " 

4 9 0 L E T z - 6 i GO SUB 1 7 0 
3 0 0 I N P U T " D o y o u w a n t t o g o « l r m t ? <Y o r N> - | q » 
S I O C L C i 0 0 SUB 1 3 0 
5 2 0 I F q « < > " n - AND q « < > " N " THEN 0 0 TO 6 4 0 
3 3 0 P R I N T AT 1 0 , 4 , - H y m o v e " i AT 1 2 , 0 l z * | A T 1 3 , O t . - * 
5 4 0 L E T « - o i L E T t - X 
3 3 0 RANDOMIZE 
5 6 0 L E T 1 - U B R 3 2 4 4 3 
5 7 0 I F l - O AND r - O THEN 0 0 TO O l O 
SBO I F 1 - 0 THEN PAUSE 5 0 i BEEP . 2 5 , 2 5 i BEEP . 2 5 , 2 0 i P R I N T AT 1 0 , S i " ! c a n t " , A T 

1 1 . 5 1 - g o - I PAUSE 7 5 l GO TO 6 4 0 
5 9 0 L E T 1 - 1 - 3 2 0 0 0 
6 0 0 L E T m - I N T C l / 1 0 > 
6 1 0 L E T n - l - m » l O l L E T m- i » * I 
6 2 0 DEEP . 2 5 . 2 5 1 BEEP . 2 3 , 2 0 s P R I N T AT (4*n>> , C n * l B > | F L A S H l | " x " 
6 3 0 8 0 8UG 3 0 i GO 8 U B 2 0 i BEEP . 2 3 , 2 3 i BEEP . 2 3 , 1 5 i GO BUB 1 6 0 
6 4 0 P R I N T AT 1 0 . 4 , " Y o u r a o v « " | A T 1 1 , 0 | Z * | A T 1 2 , 1 , " H y o u c a n t g o ' j A T 1 3 , 4 | ' o n t or r«» '» 
6 5 0 L E T •—k • L E T t - o 
6 6 0 I N P U T p * s I F LEN p * < > 2 THEN P R I N T AT 1 9 , O l F L A S H 1 , - V o u V o m o v e s h o u l d b o *t 

a d o b y " | F L A S H 0 | " F L A S H l | " o n t e r i n g 2 c h a r a c t e r n o t M | L E N p * i 0 0 TO 6 6 0 
6 7 0 I F p « - " i 9 " OR p « - " 9 z " THEN L E T r - O i OO TO 7 3 0 
6B<-1 I F (CODE p * > v AND CODE p « < w AND p * < 2 > > C H R * k AND p * ( 2 X C H R * u> OR (CODE p*"> 

^ ANO CODE p « < u AND p * < 2 > > C H f t « v AND p * ( 2 X C H R « w> THEN (JO TO 7 0 0 
6 9 0 P R I N T AT 1 9 , O i F L A S H l | p * | " i « n ' t o n t h o j o a r d i t r y a g a l n " i P R I N T z * i z * i 0 0 
TO 6 6 0 
7 0 0 I F CODE p * > k AND CODE p * < u ANO p * < 2 ) > C H R « v AND p * < 2 K C H R * w THEN L E T p « - p » 

1 2 > + p # ( ) > 
7 1 0 L E T « i -C0DE p « - 9 3 i L E T n - V A L p * ( 2 > * l i L E T r - < « - 1 ) • l O - n - I 
7 2 0 I F a t m . n X X THEN GO TO OOO 
7 3 0 L E T J - 0 
7 4 0 GO SUB 3 0 l I F J < 1 THEN 0 0 TO 7 9 0 
7 5 0 P R I N T AT 1 9 , O i F L A S H 0 » r * i z » 
7 6 0 P R I N T F L A S H 0 | x * | z « i I F r - 0 THEN OO TO 3 3 0 
7 7 0 BEEP . 2 5 , 2 5 1 BEEP . 2 5 , 2 0 i P R I N T AT < 4 « « > , < n * 1 8 ) I F L A S H 1 | " o " 
70<> 0 0 S U 8 2 0 i BEEP . 2 3 , 2 3 I BEEP . 2 5 , 1 5 i 0 0 SUB I 6 O 1 GO TO 5 3 0 
79<- LET a ( m . n ) - < 
BOO P P I N T AT 1 9 , O l F L A S H l i " V o u c a n n o t g o a t | p « l " | t r y a g a l n - | F L A S H 0 | - " i 

P R I N T F L A S H 0 | Z * | Z * l GO TO 6 6 0 
0 1 0 P R I N T AT 1 0 , 0 | Z * | A T 1 2 , 0 | Z « | A T 1 3 , 0 | Z * | A T 1 6 , 0 | z * | z * 
8 2 0 I F g - h THEN P R I N T AT 1 8 , 0 | * 1 w o n , ' j g i " - " » h 
B 3 0 I F g - . h THCN P R I N T AT 1 8 , 0 | " V o u w o n , " i h i - - " t g 
8 4 0 I F g - h THEN P R I N T AT 1 8 , 0 | ' I t m a d r a w s - j g j " - " J h 
8 3 0 INPU T " W o u l d y o u 1 1 k o a n o t h e r g a m e ? <Y o r N> - , y » 
8 6 0 I F y * - - n - OR y « - " N " THEN STOP 
8 7 0 C L S s P R I N T AT l l , O i ' P l o a a o w a i t a r o n o B f i GO SUD 3 3 0 i 0 0 SUB 2 0 
0 0 0 C L S I INPUT - W h i c h l e v e l d o y o u w a n t t o p l a y ( 1 o r 2 > 7 " i l 
8 9 0 I F H I I >2 THEN GO TO 8 B O 
9 O 0 I F 1 - 1 THEN POKE 3 2 5 2 8 , O l POKE 3 2 5 2 9 , O i POKE 3 2 5 3 0 , O l GO TO 5 0 0 
9 1 0 POKE 3 2 5 2 8 , 2 0 3 1 POKE 3 2 5 2 9 . 1 7 3 i POKG 3 2 5 3 0 , 1 2 5 I GO TO 5 0 0 

3 2 1 1 1 62 5 0 190 2 0 8 6 2 3 2 1 9 1 2 0 2 134 126 2 5 4 8 7 3 2 2 7 1 2 0 2 142 126 2 5 4 81 
3 2 1 1 6 115 190 5 6 8 5 8 3 2 1 9 6 2 0 2 142 126 2 5 4 8 6 3 2 2 7 6 4 0 126 2 5 4 8 3 4 0 
3 2 1 2 1 107 125 6 0 5 0 107 3 2 2 0 1 2 0 2 142 126 2 5 4 8 5 3 2 2 8 1 122 2 5 4 7 9 40 118 
3 2 1 2 6 125 2 0 1 5 8 106 125 3 2 2 0 6 2 0 2 142 126 2 5 4 8 4 3 2 2 8 6 2 5 4 7 8 4 0 114 2 5 4 
3 2 1 3 1 3 3 107 125 134 5 0 3 2 2 1 1 2 0 2 142 126 2 5 4 6 9 3 2 2 9 1 7 7 4 0 110 2 5 4 7 6 
3 2 1 3 6 106 125 201 6 2 0 3 2 2 1 6 2 0 2 142 126 2 5 4 6 2 3 2 2 9 6 4 0 106 2 5 4 75 4 0 
3 2 1 4 1 5 0 107 125 125 145 3 2 2 2 1 2 0 2 142 126 2 5 4 5 9 3 2 3 0 1 102 2 5 4 7 4 40 9 8 
3 2 1 4 6 111 2 0 5 111 125 6 2 3 2 2 2 6 2 0 2 142 126 2 5 4 5 2 3 2 3 0 6 2 5 4 7 3 4 0 9 4 2 5 4 
3 2 1 5 1 111 190 AO 2 4 5 201 3 2 2 3 1 2 0 2 142 126 2 5 4 4 9 3 2 3 1 1 7 2 4 0 90 2 5 4 6 8 
3 2 1 5 6 6 2 0 5 0 107 125 3 2 2 3 6 2 0 2 142 126 2 5 4 4 2 3 2 3 1 6 4 0 8 6 2 5 4 6 3 4 0 
3 2 1 6 1 125 129 111 2 0 5 111 3 2 2 4 1 2 0 2 142 126 254 3 9 3 2 3 2 1 8 2 2 5 4 5 8 4 0 7 8 
3 2 1 6 6 125 6 2 111 190 4 0 3 2 2 4 6 2 0 2 142 126 2 5 4 3 2 3 2 3 2 6 2 5 4 5 3 4 0 7 4 2 5 4 
3 2 1 7 1 2 4 5 201 125 2 5 4 8 9 3 2 2 5 1 2 0 2 142 126 2 5 4 17 3 2 3 3 1 4 8 4 0 7 0 2 5 4 4 3 
3 2 1 7 6 2 0 2 134 126 2 5 4 8 2 3 2 2 5 6 2 0 2 142 126 2 5 4 16 3 2 3 3 6 4 0 6 6 2 5 4 3 8 4 0 
3 2 1 8 1 2 0 2 134 126 2 5 4 19 3 2 2 6 1 2 0 2 142 126 2 5 4 15 3 2 3 4 1 6 2 2 5 4 3 3 4 0 5 8 
3 2 1 8 6 2 0 2 134 126 2 5 4 12 3 2 2 6 6 2 0 2 142 126 2 5 4 14 (continued on page 16l 
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S P E C T R U M 
FORTH 

A price breakthrough in quality software: 
You can now run FORTH on your ZX 
Spectrum (16K or 48K) for just £5.95!!! 
Spectrum FORTH has all. FORTH control 
structures (including four types of loop, IFs 
and recursion), has full Spectrum graphics 
facilities, and is actually FASTER than the 
Jupiter Ace on many timings. Don't miss the 
revolution — order FORTH today for 
immediate attention. 

£5.95 
Order as SP48S (48K) or SP16S (16K). Cheques/POs 

to 
M i k e H a m p s o n 

H e r e f o r d Dr ive , C l i the ro e 
Lanes B B 7 1 J P 

Z X S p e c t r u m 
16 and 48K 

ARCADE ACTION 
all at £4.95 

FAST and EXCITING NEW GAMES 

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

F o r B B C M i c r o , S p e c t r u m , u n e x p a n d e d V I C , A p p l e , P E T , 
C o m m o d o r e 6 4 a n d Z X 8 1 . 

M I C R O M A T H S 24 p r o g r a m O - L e v e l r e v i s i o n o f se l f -
t u i t i o n c o u r s e . £ 2 4 . 5 0 (excep t Z X 8 1 — £ 1 5 ) . 

ANIMATED ARITHMETIC For 3-8 years or remedial. 
M o v i n g c o l o u r p i c t u r e s . T w o p r o g r a m s , C l o w n C o u n t a n d 
A d d i t i o n E x p r e s s £ 6 . 5 0 . 

M A S T E R M A T H S ( A p p l e , C o m m o d o r e 64 a n d P E T 
o n l y ) . 50 p r o g r a m O - L e v e l s e l f - t u i t i o n c o u r s e o r t e a c h i n g 
a i d , e x t e n s i v e g r a p h i c s £ 9 0 . 

" . . . t h e p r o g r a m m i n g s t a n d a r d is h i g h . T h e p r o g r a m s a re 
r o b u s t . . . " 

Times Educational Supplement 

R e t u r n o f p o s t serv ice o n Z X 8 1 , B B C a n d S p e c t r u m M i c r o 
M a t h s a n d A p p l e M a s t e r M a t h s . O r d e r s o r r eques t s f o r f r e e 
c a t a l o g u e t o : 

LCL 
26 Avondale Avenue, 
Staines, Middlesex. 
Tel: (0784) 58771 

Accass 

Generous dealer discounts 

a t € 4 : 9 5 

I e n c l o s e c h e q u e 

or p l e a s e d e b i t m y A c c e s s c a r d n o 

Namo 

COPPER 
A very exc i t ing, all mach ine code 
act ion game. Chase your cr iminal up 
t h r o u g h the s c a f f o l d , f r an t i ca l l y 
col lect ing LOOT on the w a y . avoid ing 
barrels rol l ing d o w n on you t h r o w n by 
the henchmen on each level. The 
higher you get the narrower the 
scaf fo ld gets. 
A very fast and fur ious game . . . 
hyper-addict ive . . . that wi l l leave you 
breathless. 255 speeds . . . 10 skill 
levels . . . top ten score table. 

VEC-MAN 
H o w many sandcast les can you knock 
d o w n before the 4 deckchair at tend-
ants ca tch you? A fast and fur ious 
maze game requir ing very quick 
react ions. H igh speed mach ine code 
act ion. Mul t ip le speeds and h igh score 
faci l i ty. 

CENTIPEDE 
Earth is being invaded by a swa rm of 
v i c i ous cen t i pedes the i r n u m b e r 
increases by the minute. Can you 
alone save earth? Up to 5 cent ipedes 
on the screen w i t h 50 segments . You 
have a fast lazer base rocket . Mul t ip le 
skill levels 1-20. Mach ine code screen 
ac t ion and sound ef fects . . . super 
graphics. 

T O 
V E C T I S . 6 V i c t o r i a R o a d . S a n d o w n , I s l e O f W i g h t P 0 3 6 8 A P . 

P l e a s e r u s h m e 

24 hour service Access card Ring 0983 408133 Immediate despatch 

PONY EXPRESS 
Y o u have a mission to reach the for t 
w i t h your mai l bag. Ma raud in g 
Indians, s tampeding w a g o n trains, 
Ind ian w a r canoes and v i c i ous 
crocodi les wi l l do their u tmos t t o s top 
y o u . A fast a n d fu r i ous game 
becoming more d i f f icu l t as the game 
proceeds Mul t ip le skill levels 0-40. 
Superb graphics and sound ef fects. 
Mach ine code movement makes this 
addic t ive game . . . cons tan t score 
update. 

T H ^ ^ S t D by Ken Tindel l IBM 
cup winner . . . for 3.5K 
D E A T H MAZ E OF M A N D R A G O N 
di f f icu l t and addic t ive not for the fa in t 
hearted. 
FURTHER M A Z E M O D U L E S for the 
above. 
A S T R O DODGER and S N A K E can 
you avoid t rouble wh i ls t survey ing 
Magron IV? H o w many numbers can 
your snake swal low? 2 Add ic t ive 
games. 
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SOFTWARE FILE 
163) 

-> 3 2 4 1 6 4 3 4 5 2 3 9 161 15 3 2 4 9 6 2 2 5 2 2 9 13 2 0 5 139 (continued trom page 163) 3 2 4 2 1 5 2 5 5 2 2 4 5 2 3 2 5 0 1 125 2 2 5 2 2 9 2 0 5 156 

3 2 3 4 6 2 5 4 2 9 4 0 5 4 2 5 4 3 2 4 2 6 128 6 5 O O 128 3 2 5 0 6 125 2 2 5 2 2 9 14 1 

3 2 3 5 1 2 8 4 0 5 0 2 5 4 2 7 3 2 4 3 1 5 0 2 161 3 4 9 3 2 5 1 1 2 0 5 139 125 2 2 5 2 2 9 

3 2 3 5 6 4 0 4 6 2 5 4 2 6 4 0 3 2 4 3 6 5 6 2 0 5 162 4 5 2 3 7 3 2 5 1 6 2 0 5 156 1 2 5 2 2 5 2 2 9 

3 2 3 6 1 4 2 2 5 4 2 5 4 0 3 8 3 2 4 4 1 6 7 1 1 8 9 2 2 0 1 6 2 3 2 5 2 1 5 8 106 125 2 5 4 O 

3 2 3 6 6 2 5 4 2 4 4 0 3 4 2 5 4 3 2 4 4 6 O 50 105 1 2 5 5 0 3 2 5 2 6 4 0 4 0 0 0 O 

3 2 3 7 1 2 3 4 0 3 0 254 2 2 3 2 4 5 1 108 125 5 0 109 125 3 2 5 3 1 3 3 105 1 2 5 190 5 6 

3 2 3 7 6 4 0 2 6 2 5 4 18 4 0 3 2 4 5 6 6 78 3 3 11 125 3 2 5 3 6 31 3 2 17 2 4 5 197 

3 2 3 8 1 2 2 2 5 4 13 4 0 18 3 2 4 6 1 120 133 111 6 2 4 6 3 2 5 4 1 2 2 9 2 0 5 1 5 5 126 3 3 

3 2 3 8 6 5 8 1 0 6 125 201 5 8 3 2 4 6 6 1 9 0 3 2 LOO 2 2 9 6 2 3 2 5 4 6 O 7 8 167 2 3 7 6 6 

3 2 3 9 1 106 125 2 0 3 3 9 2 0 3 3 2 4 7 1 O 50 106 125 14 3 2 5 5 1 5 6 12 2 2 5 193 241 

3 2 3 9 6 3 9 2 0 1 5 8 106 125 3 2 4 7 6 11 2 0 5 139 125 2 2 5 3 2 5 5 6 5 0 105 125 2 2 5 3 4 

3 2 4 0 1 2 0 3 3 9 201 5 8 106 3 2 4 8 1 2 2 9 2 0 5 1 5 6 125 2 2 5 3 2 5 6 1 1 0 8 125 2 4 4 2 2 5 

3 2 4 0 6 125 6 0 2 0 3 4 7 2 0 1 3 2 4 8 6 2 2 9 13 2 0 5 139 1 2 5 3 2 5 6 6 193 2 4 1 2 2 5 16 143 

3 2 4 1 1 2 3 7 7 5 1 18 9 2 2 0 5 3 2 4 9 1 2 2 5 2 2 9 2 0 5 156 125 3 2 5 7 1 2 3 7 7 5 1 0 8 125 2 0 1 

Drawing program 
Christopher Stops, 
Bridgwater, 
Somerset. 

3M® 

H K R K IS A drawing program for the 1K ZX-81. 
Because the program is in compact machine 
code, almost the whole screen is available. 
It is not necessary for me to wri te all the usual 
advice and directions such as the machine code 
loader program. Here is some information you 
w i l l require: type in line 10 as a Rem 
statement followed by 126 Xs. Then you must 
use a hexadecimal loader to enter the code in 

Data Base 
M Maynard, 
Edinburgh. 

D A T A BASKS are used a lot, especially in 
business, but for a ful l system disc drives are 
essential. Th is program I have wr i t ten 
contains many o f the facilities o f a professional 
system, exccpt it is designed for a BBC Mic ro 
wi th cassette and a printer. 

The program wi l l run on a BBC computer 
model B. It w i l l just run on a model A, but to 
make any use o f it you would have to use mode 
7. Th is has no real disadvantage — I just 
prefer mode 6. The program uses about 7 K , 
wi th screen memory o f 8K . You can set up 
new file or add to existing file. Th is option can 
be used to crcatc a new file or add to a file in 
memory. The computer asks you i f you want 
to set up a new file. I f you answer yes it warns 
you that any file already in memory w i l l be 
erased. I f you opt to continue you are asked 
for the approximate number o f items in the 
file. The computer w i l l then add an extra 10 
percent, in case you underestimate. The next 
stage is to input thc data. The information wi l l 
always be sorted w i th the first letter most 
significant — this should be borne in mind i f a 
page number is part o f the entry. T o finish 
enter 

" $ $ $ " 

and this w i l l return you to thc menu. I f you 
want to add to an existing file it checks space 
and then tells you the maximum number o f 
items you can add. You then proceed as you 
would i f you creatcd a new file. 

The Check file memory option allows you to 
check each o f the entries and then, i f they are 
wrong to alter, or delete them. The computer 

(continued on page 167) 

to the hex listing. L ine 0 should be 20 Rand 
I ' s r 16514. The controls are 1 left, 2 down, 3 
up, 4 r ight, 5 to change printer charactcr, Shift 
IO stop the program. Thc background shade is 
set at 16527 — set as 0, or a white background. 
As the program stands the whole character set 
is available, but i f one requires the graphics 
symbols only, just 

POKE 16595,11 
and 

POKE 16601,139 
Bccause o f the way the code works, to move 
south-east, just press 2 and 4 together that is 
down and right. T o erase, select thc same 
print character as the background. Th is also 
applies to moving the cursor. The cursor's 
position is always clcar because it is printed as 
an X for a fraction o f second each time the 
program goes round. Do not pr int an asterisk 
unless you are sure you want it there, because 
these mark the border and arc erasable. The 
border is marked to stop someone pr int ing 
over the Newline characters and crashing thc 
program. 

ZX-81 drawing program 

1 6 5 1 4 . 3 E 1 7 0 6 2 0 D 7 
1 6 S 1 9 1 0 F D 0 E 1 2 D 7 
1 5 5 2 4 - 0 6 I E 3 E 0 0 D 7 
1 5 5 2 9 1 0 F D 3 E 1 7 D 7 
1 S 5 3 4 - 0 D 2 0 F 2 0 6 2 0 
1 6 5 3 9 D 7 1 0 F D 2 A 0 C 
1 5 5 4 - 4 - 4 - 0 1 1 2 3 0 0 1 9 
1 6 5 4 - 9 £ 5 C D B S 0 2 7 C 
1 6 5 5 4 - E l 4 - 4 - 4 - D C B 4 - 7 
1 6 5 5 9 C S 1 1 2 1 0 0 C B 
1 5 5 6 4 4 - F 2 0 0 1 2 3 C B 
1 6 5 6 9 5 7 2 0 0 1 ' i - 9 C 3 
1 6 5 7 4 - S F 2 0 0 4 - C b 0 0 
1 6 5 7 3 E D 5 2 C B 6 7 2 0 
1 6 5 3 4 - 0 1 2 3 C B S F 2 0 
1 6 5 8 9 1 3 3 R 2 1 4 - 0 3 C 
1 6 5 9 4 - F E 4 - 0 2 0 0 2 3 E 
1 6 5 9 9 6 0 F E C 0 2 0 0 2 
1 6 6 0 4 - 3 E • 3 0 3 2 2 1 4 - 0 
1 6 6 0 9 7 E F E 1 7 2 0 0 2 
1 6 6 1 4 - 6 0 6 9 3 6 3 D 0 1 
1 5 6 1 9 0 0 0 5 0 B 7 B B i 
1 6 6 2 4 . 2 8 F B 2 1 4 - 0 
1 6 6 2 9 7 r 0 1 0 0 1 0 0 B 
1 6 6 3 4 - 7 6 B 1 2 0 F B 1 6 
1 6 6 3 9 « 5 7 6 0 0 1 4 - 2 D 

70 PR I NT " 2 > . . 
60 PR I NT " 3 . 
90 PRINT"4>. . 

100 P R I N T " 5 X . 
110 PRI NT " 6 . 
120 PRINT"?>. . 
130 PRINT"8>. . 
140 PRINT"? >. . 

" " H i t Any t o COrtt i n u e . . . " • 

BBC data program 
10 ON ERROR IF ERR-17 GOTO 30 ELSE REPORT « PRINT" a t l i n e " ; ERL : END 
20 REM * * * * DRTR BASE SYSTEM * * * * 
30 MCDE6 
40 PRINT TAB< 10,2>"MRSTERr ILE" ;TAB< 10,3>;STRING3K 10, " - " > 
50 P R I N T ' ' " O P T I O N S ' " 
60 PRINT" 1> Set uP new f i l e / a d d t o o l d f i l e . " 

.Check f i l e i n memory . " 
• S e t UP P r i n t e r . " 
. S o r t f i l e i n memory. 
. P r i n t m e . " 
. L o a d f i l e f r o m t a P e . " 
.Save f i l e t o t a ^ e . " 
. F i n d An i t e m i n t h e f i l e . " 
.End Program. " 

130 P R I N T " " E n t e r o P t i o n " ; 
160 0P*»VAL<GET«>' IF 0PV.=0 PRINT' " INPUT ERROR! 

WAIT*"GET»;GOTO 30 
170ON OP'/. GOSUB 190 ,540,730,870, 1390. 1260, 1.490, 164*. 1340 
100 GOTO 30:REM RE-PRINT MENU AFTER OPTION 
190 REM * * * * * SET UP NEW FILE/f lOD TO OLD * * * * * * * 
200 CLS PRINTTR8< 7 ,2>"SET UP OR ROD TO FILE"TAB< 7 , 3 >STRIMG*< 2 1 , " - " ) 
210 P R I N T ' ' " N e w f i l e < Y / N > ? " j IN«=GET$ 
220 IF I N 8 - " N " THEN 410 ELSE I F IN«<>"Y" THEN P R I N T " " INPUT E R R O R ! ! " ' " H i t a ny 

key t o c o n t i n u e " ; •WRIT«=GET* GOTO 200 
230 P R I N T " "You. w i l l e r a s e t h e f i l e c u r r e n t l y i n " ' " m e m o r y - d o you w i s h t o do t h 

i s < Y / N > ? " ; > I N » « G E T » 
240 IF IN®< >"Y" THEN 30 
250 CLS'PRINT TPB<6,2>"SET UP NEW FILE"TAB<6,3>STRING»C15,"-"> 
260 CLERR 
270 INPUT " " F i l e name ' "NM$ 
280 IF LEN< NM® )< 1 OR LEN<NMt»10 THEN PRINT' " ILLEGAL N R M E ! ! " " " P r e s s any key t 

o c o n t i n u e . . " J ' W R I T » « G E T » GOTO 250 
290 INPUT"APProx:mate number o f i t e m s i n f i l e ' " , N O 
300 IF N0<1 THEN PRINT"INPUT E R R O R ! M " ' " H i t any key t o c o n t i n u e . . . " . WAIT£=GET 

••GOTO 290 
310 N0-N0-K NO/10>•REM ALLOW 10* INACCURACY 
320 DIM DT»<NO)=LGTH-0 
330 P R I N T " " I n P u t i t e m s i n f i l e " ' "Remember t h a t t h e f i l e ' , ' i l l be s o r t e d " ' " w i t h 

t h e f i r s t l e t t e r most s i g n i f i c a n t . " ' " E n t e r '*%%' t o f i n i s h . " 
340 REPERT 
350 I N P U T L I N E " I t e m ' " I N S 
360 IF IN»< > " « » " THEN LGTH=«LGTH+i > DTSC LGTH >»INS 
370 UNTIL" I N « - " « « " OR LGTH-N0 
388 P R I N T " ' " E N D ' C h e c k d a t a < e n t e r ' Y ' o r ' N ' IN*=GET$ 
398 IF I N » « " Y " THEN GOSUB 540 
400 GOTO 180 
410 REM * * * * * ADD ITEMS * * * * * 
420 CLS 1 PRINT TAB-: 1 0 , 2 >"PDD MORE ITEMS"TA8<10,3>STRING»<14/ " - "> 

(listing continued on page 167) 
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S P E C T R U M C O M P I L E R 
For bo th 16K and 48K 

Almos t any B A S I C program can be speed up, by a factor of up to 
several hundred t imes. 

It wi l l produce machine code wh i ch can be located at any address. 

Handles nearly all BASIC commands. 

S o m e of the fea tu res u n i q u e t o th is comp i l e r are: 

(1) Noise generator (explosions, gunshots) 

(2) Mini Spri te graphics 

(3) Selected Screen Scrol l ing 

(4) Special BEEP command 

(5) Special I N P U T statement + normal IN P U T statement 

(6) Fill the screen w i t h current at t r ibutes and many more, 
too numerous to ment ion 

All this for only €7.99, both versions. 

W e have a number of original machine code games under 
development, wh i ch wi l l use the full HI RES graphics and sound 
facil it ies of the compi ler. These wi l l be coming short ly . 

Send P.O./Cheque, payable to: 

WYE VALLEY SOFTWARE 
P a r t o n H o u s e , K i n n e r s l e y , H e r e f o r d s h i r e . 

,VIC-20 
The 

meanest 
game of 

space 
invaders 

you'll 
ever 
play/ 
FEATURES 

1 Three invader types 
• Written :n machine code 

Mystery scoring mother ships 
Bonus bases ever/ 2000 points 

• Hiqh score register • Full sound effects and colour 

You must defend earth from the hordes of bomb dropping space 

invaders, using your earth bound laser base. The more invaders you 

hit, the faster they come - leading to a gun-blazing shoot-out as finale. 

A great shoot-'em-up, all action arcade game, for 
the 16K or 48K ORIC-1 or unexpanded VIC-20. 

Send cheque or P.O. for £4.00 (postage paid), 
stating computer type and memory size to: -

^ W ^ ^ r J ^ S O F T W A R E 
FREEPOST. SWANSEA, SA3 4ZZ 

i immi imMi immi i i i i i i i i i imi i i 

" ^ ^ ^ ^ ^ M M / . I F Y O U H A V E A B B C M I C R O ^ ^ ^ ^ ^ ^ ^ 

T H E N Y O U N E E D 
t he news le t te r o f t he I n d ep e n d e n t N a t i o n a l B B C M i c r o c o m p u t e r Users G r o u p . I f y o u w a n t the best source o f 

i n f o r m a t i o n o n the B B C M i c r o y o u can ' t do w i t h o u t ^ ^ S S S f f i S ^ ^ ^ ^ B • N o m a t t e r w h a t y o u r in terest - h a r d w a r e , so f tware , 

business, games o r e d u c a t i o n t h e n P B 8 5 s H 3 J 8 S 5 3 8 ^ | h a s s o m e t h i n g fo r y o u . 

A l so , ava i lab le m a n y special o f fe rs i n c l u d i n g dust covers ( f o r c o m p u t e r , m o n i t o r , p r i n t e r , d isks) , cassette 

leads a n d 1.2 R O M S F O R O N L Y £5 .50 I N C L U S I V E - T H E C H E A P E S T P R I C E A N Y W H E R E ! ( M e m b e r s O n l y ) 

hooked fo r l i fe! ! ! 

Please supply me with 

Please send the goods to: 

NAME 

defies d e s c r i p t i o n - send o f f f o r a samp le copy a n d y o u ' l l f i n d t ha t i t sells i t se l f t o you . See one and y o u ' l l be 

more details about 

a sample copy for £1.00 and an A4 SAE 

1 UK 12 Month Subscription for £12.00 

1 UK 6 Month Subscription for £6.00 

1 Overseas Surface Mail Subscription for £14.00 

(air mail rates on application) 

ADDRESS 

and your special offers 

(17p postage) 

I enclose a cheque/PC for £ p made payable to LASERBUG. Please send the form to LASERBUG Dept. Y, 10 Dawley Ride, Colnbrook, Slough, Berks., SL3 0QH. 
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(continued from page 165) 
first prints OUT the title and asks you i f it is 
correct. I f it is not it w i l l then input the correct 
version. The computer then displays each 
entry and asks you i f they are correct. You can 
then press Return i f you wish it to remain as it 
is or you can press the space bar to delete it. I f 
you want to changc it you just type the correct 
version. The cursor and copy keys can be used 
for this. I f you wish to return to the menu 
before the end just press Escape. 

The set up printer option w i l l configure the 
system for the printer you are using. The 
computer asks first whether you are using a 
serial or parallel printer. I f you arc using a 
serial printer you are shown the different baud 
rates that the micro uses. You must then input 
the rate you wish to. use. Thc computer then 
performs an Osbyte call to set the speed up. 
This is because you cannot use variables in a 
* F X command. 

The next option wi l l sort the file that is 
currently in memory. It uses a bubble sort. 
This becomes quite slow i f you have many 
items in thc file, but the speed is acceptable for 
home use. You have thc option o f sorting only 
a part o f the file or all o f it. 

The Print the file option prints out the file 

SOFTWARE FILE 
in order. It asks you i f you want to use a 
printer and i f you want to use paging-. I f you 
opt to use paging the computer reminds you 
that you need to press Shift key after each 
page. The computer wi l l then print out the 
tit le, number of items and each entry. I f you 
use the printer thc instructions and questions 
wi l l not be printed. 

Thc sixth option wi l l load a data file from 
tape, or give you a catalogue o f the tape. I f you 
just want to get a catalogue o f the tape you 
press the Return key when asked for thc name 
of the file. I f you wish to load a file type its 
name when asked. The computer wi l l then ask 
you to position the tape and press Return. 
When the computer finds the file it tells you 
how many items there are in the file and asks 
you how much extra space you want. Th is is 
to enable you to save a half-finished file and to 
load it later to complete it. When loading thc 
computer prints loading so that you know all 
is well. When finished the computer asks you 
to press a key and then it returns you to the 
menu. 

The Save-a-file option allows you to save a 
data file on cassette. It tells you to position the 
cassette at a spare section and then press 
Return. The computer then places the 

information on the tape and, when finished, 
asks you to pros* nnv key to return to the 
menu. T o find out i f you have a 0.1 operating 
system tape 

"FXO 

The reason you need this program is because 
the computer may corrupt the data as it sends 
it to thc cassette. 

The eigth option enables you to list all the 
entries in thc file wi th a certain string in them. 
For instance you could have a file o f all the 
articles in a magazine. For articles which have 
a program you could add 

(Prog) 
to the entry. Then, to find all the articles wi th 
a program you enter 

Prog 

as your search string. The routine finds sub-
strings. There is an option to have the items 
that are found put on the printer, or on the 
screen. 

The End-the-session option wi l l end the 
program and return vou to Basic. I t would be 
possible to return to the program without 
losing the data, but you would have to use 

GOTO 10 
instead o f Run. 

(listing continued page 165) 
*YT :R LGTHX*? THEN PRINT - Y • M * " ••«.>»* • • ^ N 1 . . - 'PR*»» K«> 

t o c o n t i n u e t « - ; e T » GOTO m 
WBI'IT -Vou C l - 1 J J ->11/ •<C-l_GTH 

459 PRINT' -Vow W i l l h i v e t o t tO« -•.<-> »Ov • v - » o - ' v » » s ' / j B 6 f . T « f i n i t e oe»"o 
r e t h l » t vPe - » « » i t »n t n v , . 

4f-9 PRINT" 
470 LG7K-LGTH-1 
499 : N»IJTL INE " I t e * - I 

4S-? IF IH»<->*»»«- T»€N LGTH ' " I n » EL5F . r . M < f / K - ! 
IF W > - • » • - »><» CCTK'>NO THE-I *7t* 

519 I F : i « - TH»N Mf 'HT - O . K . - EL56 P R I N T I X - R . ; - . M l T * e ' t e ' e , . 
529 F R I N T ' P r e f . >' . , I>*v t o c o n t l v - e ' . . " I r«-i ;cT» 539 GOTO 39 548 PE" MMM CHECtf PILE IM •••><• 559 CCS PRINT TftjK >.2>'CHECv FRE RCJTInr T«VT. ? .r-TPJMG» i*. • M® PRINT- "This vt l l cl«c« e«ch VE-I ifir'.xr- >• t-n, P» /•». Of the f | H " " T>v» oj.vt o' '.y,+ .-J'* .1 
579 P R I N T - I- . . i i i i c o ^ e c f - / l t t t»Cr.T« 

IF IN»-HN" THEN INP1JT-•-CORRECT '.IRE •UR.T EUSF IF I M O ' V T»<N PRINT" * IL.P 
UT E»BW•»<•»*« ' f t •*> to continue.. . " - '•'GET* • GOTO ??9 5» IF L£!•'.'«/! c* >19 PRINT • H.LECV. ' I " , f * , to 

c o n t i n u e ' yOIT«-C€T* GOTO 559 
P R I N T ' ' - E j c * i t » » be > r i n t « | . ! f to-.' t o cf . ' f t^e i t t v ! « t h e c«>-

< /e r » i on . I f v o u « i » n t o d e l e t e i t ? ' « » » I t " PPS- ' . I f vou i » n t i t t o r e 
>.ii<\ » » i t i f r r-e i t ' R £ K * M ' . ' sie x-9 
126 F0«- «-: to LOTH 
n e PRINT T W I0 ,22V<PC<X> 
«U9 PRINT TH9- 19.22 X'T* 'A 

66? IN-GET IF Jvl-13 THEM 7 i ? 
*7? IF IN-<2 THEN CT« # J-CKOV ZK > GOTO "!•> 

PRINT cw»» ' IN > i n n m - i N E - :•-« * *9t OT* d -'Crtf. -a> 
7 M PRINT Tfifk « . 2 3 > S R . : / L E H ' M » < « >> 

NEXT 
t-ET'JRN 
Rf.n M M . I SET UP PR INTJ t l l l l l l l 

749 Ci .? PRINT TftS-^ i .-Ot-JNTCP $ET-yP"Ti»9"' T 3 /STRING*' 14 , - ; 
7SG INP-JT-Pr-mter Vsrie ' .enfrth kC'.-'. i i lOTH 

7C6 JOP.'T S o - i l l c< » » r . l l e l - . : n * :» ;» . I > 
r?«i JC J»J*-'F THEN RCTl»N S I S t IF •'<-- THg'l PRINT " IMPyT ' P R O P ' " H i t »n 

V l e v t o c o m j T t , * . . - :a»IT«-G':T« O ^ ' O 7 : 0 
700 PRINT ' " i J i S c ^ t>»ud r « » « ? < i > a * « i I : t> ' » • - * RtJTCRE WO FOC R-1 TO ? 6:--. Tfrv-. pf 
« N "CPE W 

INP l . lT-0 , . , - . J « , 5 ; «20 . r-.<y. 
:F K'";«Iet-*'. -KFN A-.-S X-'.«F>-, 
IF 6 0 W THfiN ve> ftH> PRINT-£SRCR-NO 1J.':H F»aTr " ,n. t . . conf : Im-CfT* 

7-if REM RC-SCT (H.L PrtPIMfTEPl M4 ti.Tfi 7 ' . j . 4 . : - . « > • • .•.\98&6.<> '•'•«> '>ys5> 
=•7(1 ftgn « . . f » . SOR- FILE IN K H O f v mil 

t L ? RRJMT TA€' 5 & < - W t C1TO PCVTILS' TfX" 5 5X?TRIMG»< 17 .---
PRIMT • -Cv5 v c • t o »or» . » ' . o f •••« M l v -»r •• 

iN»"CET» 
M O IF TMFil C O T n to?'"1 Ct-Sf IF !• .» -•«• Tur. retMT*;>»V>T ESFC-f »Y0 ' 1 -

» 
i.'.ici- -en to f t c ' . ' " » <T", 

JMPl.'T i t e r , t o r - 1 * c t I f -EMV. 

>49 «8PE"T 950 FL-? 
960 FCF- TO CM-'.-1 
*70 IF t'T«- r.-. . / . o t * . a- . . : Then 

V f l . T * ' <MS> ..[.T|. •. C'T«- P.-,. : - 1 C . J 
rexr i«R9 WFRIE. 

1 9 : 9 FOR TO LGTH 

1939 l« , :T A 
3 949 S t TV*'I 

J 979 8M5X.GTH 
IE«"9 GOTO 
I^S-0 m m PRINT F t u • » • ! ? • • 
1199 CI.S PRIOT Tft£< 7 . 2 1 'PRINT F ILE Rv J - I « J - 7 , ; >STR;«C* ' 19. J 
I I 1 9 PRINT "Oo »ov Vi:»h t o u i e tHe »-lnte<- t"H •» - . P R » . « T « 
1129 IF PR» :.••>- R0» ••! !• T-F.i P97NT- --./P.- tRROR ' • " H i t »o> K** t o eon*. 1 . 

c^tO I9t>> 
I ! . • » PRtMT ' 'C o j - » • > • • > • " • c • ' ' • •»• • ' » 
-.i.-- !• I " . • - t'fclr.T : ft. . f ^ v . i l l " +./.•. -he •.* • t"-** i 

- r e i c ^ e o . - • •••V. 14 -I.SE IF r -» . :> i. T k ' n W I n T - IMRvr " H t t ft Key t 
o C o n t i M ' e . . >caiT«.ceT« 1159IF f =•«" THCH '.W 2 

' \t,Cf P R I N T ' T F L S T ? • • T I T U .« » • • ' » W R . ' S T R I N G S R ' I F R . M • 

; . 7 9 P R I N T • • - I I " N B « R O F I U M 

i ; :=9 PRINT " I t e r j " ' ' 
i F O R TO L C ' v 

PRINTSPC2.t*-« « > 
1219 l € > T f. 
1229 IF M t - - , THE>i 
12 ?9 IF P l > « - V .I-.':-. 

FPIN- ' " r . M >«••/ ' c • » • • • t o - e w / . . . . - i H I ' l - G E T * 
: ;-*9 R e n i R n 
52^9 REM l » r r n '.Cftll - I L ? FRCr ' f * * 1 1 1 " 
1?79 C . s PRINT l f « ? . : - . ..Ofc- »*I'.C RSi j t :« -TOF- 7 > , v t » t u- . « . 1 7 . " - • 
1209 C.fY-t-
12--JS« R*;»|T Tr, o b t i j n i OF -.>i» * • ' • * . R » R ' !Tt i« i ' .W-ien f i m x n e o f i s t 

• frSClWF to retvi'ii • • '.ir- • . : i - M ' t r f : U • 
1 3 1 9 I F >• ' T H E ' I 1 3 3 0 I5Z9 •CAT 
1339 |F LKN- > m » » l 0 TMGH p r i n t • J u ?GflL ••one k t f t o z o r l i r u * 

-:F<IT«-C€T« ;0T0 1399 
1349 RRIMT T r j e f t r>ef-v'e Uv» ' : '.e RETU»>Ti-.-
1 \V> «H. I 
: " . ^ i FFRKAT .jilTIL GET.;-
13.-9 .H, 
I 3 S 9 C H M O « O P E M I W I F * 

1399 
1 4 9 9 PRINT 'Huht>er i t » i ' » " UCV- ! I * I .T*F.». » «»• - FX IF E X < 9 P®:NT«:«RUT e 

r r o r l 1 G O T O 1 4 9 9 E l ? E 1 0 - L G 1 H - F 

•. '• .9 M N T ' T « ' I J 0 > 
I 4 J 9 F R I H T ' * l o « o n v > " 
i*•<: ?CR ».- : TO L-.H 
1449 5459 NEXT 
1 4 6 * C L 3 ? 6 » C K N D 

I « 79 VDU7 PRINT •• •F)n:>>-<4-hl« . e> t o r e t- j ' . i t o i - e r o . . ' U« IT»» i iET» 
1 /-.OTO 119 

fi£M i n H I ^ S FILE TO TPPK l i o n 

1599 CL5 
151® RRIIIT -.2:-9C,f r ; ( F (Mr.-jTi!«r-r<ip'.7.3 : JTRI '«»- IT . -

t i- in- •!.-!«</•» • . . • Jrw3 i j n ' i o n .«t « t » r t o f i p j r e • « c ' . : c » . f ' / m RETLS 

il" ' 

1539 : 
1549 PEPEI^T I.HTI. OFT-: . 

IJJO IN. 
>MC->TMWT< ••"» 1579 PRINTeTWO LGT̂  J5«e =0= P-: TO t'-T* 

I S f O n t H t l t ^ u w j . M v A 

1619 CLCHE'CKiO 

• 6 2 9 PRINT- *r 1 A!«>vrd*|^lt »<••> • • ' • t u r n t o t ^ e > - r - i . F i I T t ' O E ' s 

1639 RETi.*H 
l f l 49 PFn . » . . ! .«•• ITEM ! « • • • 

•:•. • PPlrrT«e.-<» 2 F;KC- FO.'TINE TCC.«• X l S W K * ' 1? 
FPJMT "THe " I ' . ' F t o j . , cf->.» iter- e.-ei t h e r i ^ a l 

e Ol e . i t > - / . " " « . 9 . It "Ov'-O F i i FSC' : v W et-^ 
li?7® t-lFUT ' I t « ? t « 
1639 PRIMT - P r i n t c . t r « » W l r e d » 
l ^ ^ i i |C TH£|.' v w 2 El-?E IF PR«. >-N THEN UIPVT EOROR' ' 
. < / t o : o ' . t i •*•< * . W ÎT».G€T» _.0T0 I 6 W 1709 FRUIT -.ttr^n ite'i •.710 Fr.rin.sc . r?c -'/-»• •.719 T«-C-T«'Â  •.740 I R LE»KT« V L E ) T R $ R « THE" 
! 7 T - } L » 1 " 0 L E ' F T » - L E ' * - : F » • 

1769 - « . . 177* i : :c«-x« PRIM" C'T«' j» 0 ; NEXT L 
NEXT f-
I r Fr-rfr_<4; PRIHT-No l t « » « " *.•>»». « « • ' 'ou-v?" 

• 9 t 9 : f PR»--v THf.i y tO? 

P PINT "U i » , K y »o ' « • • • t o "e 'V-. . 1 

1339 «-<-»'• 
!fM<3 Rfi- • • M i l r i o M>iyy>«M • • • • > « . • 

n > : c 7 FP;».T i •**-1• = • « > w . 
• 36.-| r.. ' . 

Astrogladiator 
P Edmond, 
Driffield 
East Yorkshire. 

Y o u HAVE two minutes in which to destroy as 

many alien gladiators as possible in the cosmic-
arena. The game is intended for use wi th an 
unexpanded Vic-20. Do not insert unnecessary 
spaces into the program lines when entering 
the game since virtually all the memory o f an 
unexpanded Vic is consumed. 

Use thc ful l stop and comma keys to rotate 
your ship clockwisc and anti-clockwise, use 

the question mark key to fire and thc Shift and 
Commodore keys to move your ship at various 
speeds. Th is game is probably the first to use 
an enlarged screen window on an unexpanded 
Vic. The stellar background covers your entire 
television screen due to a memory map o f 
1,008 bytes - 28 bv 36. 

(continued on next page) 
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(continued from previous page) 
You may have tried enlarging the screen size 

by Poking locations 36866 and 36867 but 
without extra memory added to your Vic the 
memory map of the scrcen runs past 8192 and 
there is no information as to what to put on the 
screen, resulting in jumbled characters. 

In this program, though, before increasing 
the screen size, 128 is subtracted from location 
36866 so that the screen map starts at 7168 
instead o f 78680, leaving I K for screen 
memory. 

Juggling 36866 and 36867 again gives 
a screen size of 28 across by 36 down 
which is centred on the television screen by 
Poking locations 36864 and 36865. 

A user-defined graphics/character set is 
fitted between 6144 and 7168, explaining why 
the program is so short there is only 2K of" 
memory left. I f you are wondering what 

' PEEK (633) 
is in line 36, it simply determines what 
combination of .Shift, Commodore or Ctr l keys 
are being pressed. 

SOFTWARE FILE' 

Island of zombies 
A fan Fyfe, 
Edinburgh. mMvn 
THIS PROGRAM is a Dragon version o f the 
popular game where a target is followed by 
bl ind zombies. In this version, the target — a 
black diamond — moves on directional orders 
from the keyboard. On each move the 
zombies, represented by yellow squares, 
converge on the target. The aim is to lure 
them all into the pits — black squares — dotted 
all over the island. The game is one o f strategy 
rather than speed. 

Lines 60 to 130 set up the island wi th a 
random number — 21 to 30 - o f black pits. 
The R N D function does not generate true 
random numbers and a useful dodge to 
prevent the same pattern occurring on each 
" f i r s t " game is found in line 2150. The 
computer generates needless random numbers 
while waiting for a response to line 2130. Lines 

1 P0KE56,24•POKE52,24:CLR•GOSUB9000 P0KE36879,8 PRINTCHR*<3>•fi=30720 D<6>=29 
2 VS=36S7?:VI=36878•P0KEVI ,15:L=0 = D<1>«- l=D<2>=-29:B<3>=-28:D<4>=-2? D<5>=1 
3 D<?>=28;D<8>=27 M< 1 >=64:W<2)=?7:M<3)=93 W<4>=?8 M<5>=64• W<6>=?7:W<?>=93 
4 P0KE36866,28 • POKE 3686?, 72 • P0KE36864,7 • P0KE36865,19 • P0KE648,28 PR I NT "73" 
5 P0KE648,30:PRINT"!"}" :FORI=0TO5 P0KE7674+I ,32 :P0KE7674+R+I ,1 NEXT W<8>=78 
6 P=7680 :R= 1 •• U1 =32: U=7800: R1=1: FOR 1=1T099 = POKE? 168+RND< 1 ) * 1088,74+RND < 1 ) * 2 
7 NEXT P1=32 FORI = 1 TO15:POKE?168+RNDC1> *1008,76•NEXT T I$="800000" 
30 T=PEEK< 19?> : 6=0 •' IFT=29THENG=-1 :POKEVS-1,225 
32 IFT=3?THEN6=1 POKEVS-1,22? 
33 !FT=30THEN108 
34 R=R+Q IFR<1 THENR=8 
35 POKEVS-1,0-1FR>8THENR=1 
36 POKE P.- P i P-P+PEEK<653>-iTKR> IFP>81 ?6THENP=P-1008 
3? IFPC7168THENF-P+1888 
38 P1=PEEK(P) P0KEP,65+R:P0KEP+fl/7:IFP1=65+R1THEN200 
40 I F R H I K 1 » . 6THENR1 =R 1 +1 NT <RND<1>#3>-l:POKEVS,235+RND<1>*18 
42 IFR1C1THENR1=8 
43 1FR1>8THEHR1=1 
44 POKEVS,0:POKEU,U1:U=U+D<R1>:IFU>81?6THENU=U-1888 
45 IFU<7168THENU=U+1008 
46 J1~PEEK(U> •POKEU,65+Rl : POKEU+fl, 5 - IFU3 =65+RTHEN200 
49 IF TI f<"000206"THEN30 
50 PRINT"Ssfl"IME'S UP ' " j 
51 PRINT" YOU SCORED"SO:3C=0:FORI=1T03888:NEXT:WAIT197,63:G0T02 
100 IFFO0THEN110 
102 V=D tR > F1=R+65 F=P:L=0:K=R = G=PEEK < 36868 >OR128 
118 P0KEVS-1,G:'F=F+V:F1=PEEK<F):POKEF,W<K> 
i l l IFF<?1680RF>8176THENP0KEF,F1:F=0:P0KEVS-1,0:G0T034 
120 POKEVS-1,0 IFF1=R1+65THEN132 
121 L=L+1 IFL=12THENP0KEF,F1:F=0•GGT034 
122 POKEF,F1 GOTOl10 
129 POKEU, 42 • FOR I ~ 1T04 : F0RJ=1T08: POKEU+D<J>*I, RND< 1 >*2+?4 : POKEVS, 220+J#3: NEXTJ,l 
130 FORI = 1T04:FORJ=1TOS-P0KEU+D < J > * 1 , 3 2 P O K E V 1 , 1 5 - 1 • N E X T J , I 
131 POKEVS, 0 : POKE V1,15 • POKEU, 32 U=7168+1 NT C RND <1> * 2 3 > = U1=32 = F=0'R1 = I NT < RND < 1 >#8 

+!> RETURN 
132 GOSUB 129: SC=SC-+1 : FOR 1 = 1 TO 18 P0KE7168+RNDC 1 >*1008, RND< 1 ) *2+?4 NEXT G0T034 
200 G O S U B 1 2 9 : P R I N T Y O U COLLIDED";:G0T051 
9880 FORI=0TO1023 P0KE6144+I, PEEK<32763+1 > : NEXT P0KE36869,254 F0RI=8T08? • REflDfl 
901O P0KE6672+I , f t =NEXT:RETURN 
902O D H T F I O , 7 , 3 0 , 2 5 4 , 3 8 , 7 , 8 , 8 , 0 , 6 4 , 4 8 , 6 0 , 3 1 , 3 0 , 1 2 , 4 . 1 6 , 1 6 , 1 6 , 5 6 , 5 6 , 124 ,124 ,68 
9030 D R T R 8 , 2 , 1 2 , 6 8 , 2 4 8 , 1 2 8 , 4 8 , 1 6 , 0 , 2 2 4 , 1 2 8 , 1 2 7 , 1 2 8 , 2 2 4 , 8 , 8 , 1 6 , 4 8 , 1 2 8 , 2 4 8 , 6 8 , 1 2 
9840 DfiTfi2, 8 , 6 8 , 124, 124, 56, 5 6 , 1 6 , 1 6 , 1 6 , 8 , 1 2 , 3 8 , 3 1 , 6 8 . 4 8 , 6 4 , 8 , 8 . 8 . 8 , 8 , 8 , 8 , 8 , 8 , 8 
9850 D A T A 8 , 8 , 8 , 6 4 , 8 , 8 , 8 , 8 . 8 , 8 , 6 • 6 , 8 , 8 , 8 
Astrog/adiator listing 

2120 and 2140 mean that this routine is 
missed on all but the first game. 

Lines 200 to 370 set up a random number — 
12 to 16 — of zombies and a random position 
for the target. Lines 280 to 290 check that 
there are no zombies immediately adjacent to 
the target at the start o f the game. 

Lines 500 to 680 read the direction and, 
using the Instr function, move the target. I f a 
string other than a direction is input then the 
program passes to line 2500. I f the target 
moves into the sea, a pit or a zombie, the game 
ends. 

Lines 700 to 990 move the zombies. The X 
and Y co-ordinates o f the target are compared 
w:ith the position o f each zombie in turn. I f 
both differ, the zombie moves diagonally 

towards the target. I f one set o f co-ordinates is 
the same, the zombie posi t ion merely 
increments along that co-ordinate. This is 
taken care of in line 770 to 780 and associated 
subroutines. Lines 800 to 820 check to see 
whether the zombie is walking into a pit, 
another zombie or the target. I f so then 
appropriate action is taken in lines 910 and 
after. 

Line 70 accelerates the action o f the 
program by engaging the dual-rate o f the 
microprocessor. I f the game is finished 
through program control, line 1510 switches 
o f f the dual rate. I f the game is finished by the 
Break key, the reset button wi l l have to be 
pressed before saving or loading another 
program. 

1 0 ISLAND OF ZOMBIES' 4 9 9 ' M O V I N G TARGET' 8 4 0 P L A Y " T 2 O l C " : 6 0 T 0 9 8 0 
2 0 BY ALAN FYFE - MARCH 1 9 8 3 ' 5 0 0 P R I N T 3 4 1 7 , " T H E R E A R E " ; Z ; " Z O M B I E S AFTER YOU"; 8 3 0 XU«XU»1:RETURN 
3 0 D I M N ( 3 8 4 ) , X Z ( 1 6 ) , Y Z ( 1 6 ) 5 1 0 I F Z - 0 T H E N 1 2 1 0 8 6 0 RETURN 
3 8 3 2 0 P R I N T S 4 4 9 , "WHICH W A Y " ; : I N P U T W« 8 7 0 X U = X U - 1 : RETURN 
3 9 S E T T I N G I IP I S I AND' 5 3 0 X S = X T : Y S » Y T 8 8 0 Yl l= Y U + 1 : RE TURN 
6 0 CLS4 : G0SUB20CK) 3 4 0 I F I N S T R ( 1 , W * ? " N " ) > 0 THEN Y S - Y T - 1 8 9 0 RETURN 
7 0 P 0 K E * H F F D 7 , 0 5 5 0 I F I N S T R < 1 , W * , " S " ) > 0 THEN Y S = Y T + l 9 0 0 Y U = Y U - 1 : R E T U R N 
8 0 FOR 1 = 3 3 1 0 3 3 0 : N < I ) = " 1 4 3 : N E X T I 3 6 0 I F I N S T R U , W * , " W " ) > 0 THEN X S = X T - 1 9 1 0 P R I N T d 4 1 6 , S T R I N 6 * ( 6 4 , 1 9 1 ) ; : P R I N T 9 4 1 7 , " T K - R E GOE 
9 0 FOR I = 0 T 0 3 2 : N ( I ) = 1 7 5 : N E X T I 5 7 0 I F I N S T R ( 1 . H * , - E " > > 0 THEN X S ~ X T » 1 S A ZOMBIE DOWN A H O L E " ; 
1 0 0 FOR 1 - 6 3 T 0 3 5 1 S T E P 3 2 : N ( I ) - 1 7 5 : N ( I • 1 ) - 1 7 5 : N E X T I 5 8 0 I F XS=XT AND YS=YT IHEN GO TO 2 5 0 0 9 2 0 PL AY " T150O56CO46CO3GT.O2GCO 1GT50ECECECECECECECEC 
1 1 0 FOR 1 « 3 5 3 T 0 3 8 3 : N ( I ) = 1 7 3 : N E X T I 5 9 0 V = Y S t 3 2 * X S ECECECET3C" 
1 2 0 R - R N D ( I O ) * 2 0 6 0 0 P R I N T S ( Y T « 3 2 * X T ) , C H R » ( 1 4 3 ) ; 9 3 0 Z = Z - 1 : X Z ( I ) a 9 9 9 : 6 O T O 9 7 0 
1 3 0 FOR J - l T O R : P ' R N D < 1 0 ) : 0 - R N D ( 3 0 ) : N ( P « 3 2 « « > • 1 2 8 : N E 6 1 0 N ( Y T J 3 2 * X T ) - 1 4 3 9 4 0 P R I N 1 5 ) 4 1 6 , S I R I N G * ( 6 4 , 1 9 1 ) ; : P R I N T 3 4 1 7 , " O N E ZOMBI 
XTJ 6 2 0 ROSUBISOO E SQUASKED ANOTHER"j 
1 9 0 * 6 3 0 I F N ( V ) « 1 7 5 THEN 1 0 0 0 9 5 0 P L A Y - 0 1 T 2 C P 5 0 C P 5 0 C " 
1 9 9 ' Z O M B I E S AND TARGET' 6 4 0 I F N ( V ) - 1 2 8 THEN 1 0 4 0 9 6 0 Z « Z - 1 : X Z ( I ) = 9 9 9 : I F Z - 0 T1CN 1 2 1 0 
2 0 0 S = R N D ( 5 ) + 1 1 : Z " S 6 5 0 I F N ( V ) « 1 5 9 THEN 1 0 8 0 9 7 0 P R I N T 9 4 4 V , " T H E R E A R E " ; Z ; " Z O M B I E S L E F T " ; 
2 1 0 FOR K - 1 T 0 S 6 6 0 Y T = Y S : X T = X S 9 8 0 NEXT I 
2 2 0 P = R N D < 1 0 ) : Q = R N D ( 3 0 ) 6 7 0 P R I N T S V . C H R * ( 4 2 ) ; 9 9 0 GOTO 3 7 0 
2 3 0 I F N ( P t 3 2 + 4 > s 1 2 8 THEN 2 2 0 6 8 0 N ( V ) " 4 2 9 9 8 ' 
2 4 0 X Z ( K ) ^ Q : Y Z ( K ) = P 6 9 9 ' 9 9 9 ' M I S H A P S TO TARGET' 
2 5 0 N ( P t 3 2 * U ) - 1 3 9 : N E X T K 7 0 0 'MOVING ZOMBIES ' 1 0 0 0 P R I N T » 4 1 7 , - Y 0 U FELL I N THE SEA AND DROWNED"; 
2 6 0 P = R N D ( 8 ) : 0 = R N D ( 2 8 ) : U = ( P » l ) * 3 2 « 0 » 1 7 1 0 P R I N T 3 4 1 7 , " L O O K OUT! HERE COME THE Z O M B I E S " : : P R 1 0 1 0 P L A Y - T 4 0 0 5 " 
2 7 0 I F N ( l l ) < > 1 4 3 THEN 2 6 0 I N T 3 4 4 9 , " T H E R E A R E " } Z ; " O F THEM"; 1 0 2 0 FOR D - 1 T 0 4 : P L A Y " B A G F E D C 0 " : N E X T D:PLAY"BA6FEDC 
2 0 0 FOR I - 1 T 0 3 : F 0 R J - 0 T 0 6 4 S T E P 3 2 7 2 0 FOR I " 1 T 0 5 : X U - X Z ( I ) : Y U = Y Z ( I ) : U = Y U I 3 2 « X U " 

2 9 0 I F N ( U - J 4 » I * J ) - 1 3 9 THEN260 7 3 0 I F X U - 9 9 9 T H E N 9 8 0 1 0 3 0 GOTO1200 
3 0 0 NEXT J , I 7 4 0 FOR L I = 1 T 0 3 1 0 4 0 P R I N T S 4 1 7 , " Y O U STEPPED I N A B0TT0T I .ESS P I T " ; 
3 1 0 X T « Q * 1 : Y T = P + 1 7 5 0 P R I N T 9 U , C H R * ( 1 4 3 ) : : F O R L 2 - 1 T 0 2 5 i N E X T L 2 1 0 3 0 P L A Y - T 4 0 3 F E 0 4 F E 0 3 F E 0 2 F E 0 1 F T 3 0 " 
3 2 0 N ( U ) 4 2 7 6 0 P R I N T 3 U . C H R * ( 1 5 9 ) ; : F 0 R L 2 - 1 T 0 2 5 : N E X T L 2 . L 1 1 0 6 0 FOR D = » 1 T 0 2 5 : P L A Y - E C " : N E X T D 
3 3 0 5 0 U N D 2 0 0 , 5 : P R I N T » 4 8 2 , " PRESS s p a c e TO B E 6 I N 7 7 0 ON S 6 N ( X U - X T ) * 2 6 0 S U B 8 S 0 , 8 6 0 , 8 7 0 1 0 7 0 GOTO 1 2 0 0 

: S O U N D 2 0 0 , 5 7 8 0 ON S G N ( Y U - Y T ) +2 6 0 S U B 8 8 0 , 8 9 0 , 9 0 0 1 0 8 0 P R I N T 9 4 1 7 , " Y O U WALKED INTO A Z O M B I E . I D I O T " ; 
3 4 0 I * = I N K E Y » : I F I * » " THEN 3 4 0 7 9 0 P R I N T 3 U , C H R t ( 1 4 3 ) ; : N ( U > = 1 4 3 : V = Y U * 3 2 + X U 1 0 9 0 FOR D = 1 T 0 8 : P L A Y - T 1 6 0 1 G F £ F E " : N E X T D 
3 5 0 CLS3 8 0 0 I F N ( V ) = 1 2 8 THFN 9 1 0 1 1 9 8 ' 
3 6 0 FOR K * O T Q 3 8 3 : P R I N T 9 K , O R * ( N ( K ) ) ; :NEXTK 8 1 0 I F N ( V ) = 1 5 9 T I C N 9 4 0 1 1 9 9 ' F N D OF G A f C ' 
3 7 0 6 0 S U B 1 5 0 0 8 2 0 I F N ( V ) - : 4 2 I HEN 1 2 4 0 1 2 0 0 P R I N T » 4 4 9 . " A N 0 T 1 C R G O " ; : I N P U T A * : I F L E F T * ( A * , 1 
4 9 8 8 3 0 X Z ( I > " X U : Y Z ( I ) " Y U : P R I N T S V , C H R $ ( 1 5 9 ) : : N ( V ) = 1 5 9 (continued on page 170) 
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COMPUTER CENTRE 
A Member of the SPECTRUM Group. 

W e back al l computer sales wi th a comorehcnsivc rcnge of 
rsofrwore from BUG BYTE, ARTIC, RABBIT, SALAMANDER, 
PSION, IC l . ACORNSOFT. UK. M ICROGEN, KUMA, EMI, 
CENTRESOFT, M ICRODEAL I M A G I N E , ILAMASOFT. 
QUICKSI IVA onri many more 

Ail our shops hove eivhusiot'C and knowledgeable staff 
ell of whom hove completed manufacturer's training 

.courses 

MAIL ORDER 
W e specialise in fast efficient Ma i l Order Sales. Goods sent 
"By Return" a lways "Out o f Stock" positions notif ied 
immediately and money refunded Al l mc i l orders to W i g c n 

ose Access and Visa holders simply phone your cord N o 
or prompt despatch Carr iage and insurance is chargcd o l 
1 % of order volue Min imum £2 0 0 

PRICES CORRECT AT TIME OF G O I N G 
TO PRESS. " "V£ f s l 

E & o E 

£ 

W W 
Tel W.gon (0942) 44382 Cosed Wed 

B O L T O N 23 Dec*sco:e. Gtr Manchester 8LI I HH 
Tel (0204)33512 Closed all day Wed 

P R E S T O N 49 Fuliergote. Prenon. loivccshiro PR! 3BM 
Tel Prosfo-i ;0772) 554250 Closed TKindcy 

S T O C K P O R T i u»tie i w ^ f l t s-ocw. 
Cheshre SKI 1 LA Te! Siockpon 061-480 3435 Closed TK.n 

W A R R I N G T O N m 8odge Srrcet. Worric^lon. 
^Cneshre WA1 2A.R To Worr (0925) 38290 Closed T W i 

A L L M A I L O R D E R E N Q U I R I E S T O W I G A N 

DDV» ExeL V A T Int V A T 

&BC MODEL 'A* 16K . £26000 £299.00 
5fX. MODEL 'B' 32K £34695 £399.00 
MICROVITEC 14" COLOUR MONITOR £247 82 £285.00 
SANYO 14" COLOUR MONITOR £182 56 £209.95 
D»SK DRIVES £ PO A £ P.O. A. 
CASSETTE CABLE . . . . £ 343 £ 3.95 

ATARI 
ATARI 400 16K INC BASIC £173 e6 £199.95 
.-.T4.RI 400 48K INC BASIC £24343 £279.95 

ATARI 800 48K INC BASIC £34343 £394.95 
ATARI 410 RECORDER £ 4082 £ 46.95 
ATARI 810 DISK DRIVE £26000 £299.00 
48K RAM FOR 400 £ 82 56 £ 94.95 
KEYBOARD FOR 400 £ 52.13 £ 59.95 

COMMODORE 
VIC 20 5K £11300 £129.95 
COMMODORE 64 £29300 £336.95 
C2N.CASSETTE UNIT (VlC/64) £ 33 91 £ 39.00 
ViC 1515 PRINTER (VIC/64) £182.56 £209.95 
VIC 1540 FLOPPY DISC DRIVE £2o0.83 £299.95 
3 SLOT MOTHERBOARD £ 21.69 £ 24.95 
CHATTERBOX £ 43 43 £ 49.95 

ORIC, 
ORIC 1 48K INC CASS LEAD £14778 £169.95 

SINCLAIR 
SINCLAIR ZX81 IK 
ZX81 16K 9AM PACK 
ZX SPECTRUM 16K 
ZX SPECTRUM 48K 
ZX PRINTER 

LYNX 
LYNX 48K INC CASS LEAD 

IfxcLVAT Int.VAT 
£ 43 43 £ 49.95 
£ 26.04 
£10865 
£152.13 
£ 52.13 

£ 29.95 
£124.95 
£174.95 
£ 59.95 

TEXAS 
TI99/4A 16K 
CASSETTE LEAD 
JOYSTICKS 

DRAGON 
DRAGON 32 INC CASS. LEAD 
JOYSTICKS 

JUPITER 
lUP'TER ACE INC CASS LEAD 

SHARP 
SHARP MZ80 A48K 
IIVC £75 SOFTWARE PACK 
SHARP PCI25! 
SHARP CE125 CASS/PRINTER 
FOR PCI251 

£19560 £224.95 

£130 39 £149.95 
£ 10.39 £ 11.95 
£ 2 1 6 9 £ 24.95 

£173.86 £199.95 
£ 17.34 £ 19.95 

£ 73 36 £ 84.95 

£46082 £529.95 

£ 69.52 £ 79.95 
£ 8691 £ 99.95 

COLOUR GENIE 
COLOUR GENIE 16K NC CASS LEAD £173.86 £199.95 
16K RAM PACK . £ 3 2 . 1 3 £ 3 6 . 9 5 

PRINTERS 
SEIKOSHA GP1C0A £199.95 £229.95 
SEIKOSHA GP250X £230.39 £264.95 
EPSON FX80 £454.95 £469.95 
PRINTER CABLES FROM £ 10.39 £ 11.95 
PRINTER PAPER 11 x 9 5 INCH {2200 SHEETS) £ 12.13 £ 13.95 

MISC. 
PRINCE 12" GREEN MONITOR 
CI 2 CASSETTES [PACK OF 10) 

£ 82.56 
£ 3 47 

£ 94.95 
£ 4.0 Oj 

Vik ing 
S o f t w a r e 

ORIC-SOFTWARE 

L U N A R L A N D E R and A S T E R O I D S 
O N E T A P E / T W O A C T I O N P A C K E D G A M E S W I T H H I G H 
R E S O L U T I O N C O L O U R A N D S O U N D 
P L U S F u l l y e x p l a i n e d p r o g r a m l i s t i n g s - E n j o y t h e 
g a m e s t h e n l e a r n t h e t r i c k s o f t h e t r a d e ! 

£ 6 . 9 5 

o 

A S S E M B L E R a n d D I S A S S E M B L E R 
+ N O T E - P A D . 
A u t o l i n e - n u m b e r i n g ; u p t o 6 c h a r a c t e r l a b e l s ; h e x o r 
d e c i m a l n u m b e r s w i t h s i m p l e a r i t h m e t i c o n o p e r a n d s ; f u l l 
s y n t a x c h e c k i n g w i t h e r r o r r e p o r t s ; t w o p a r s e a s s e m b l e r 
m a i n t a i n s a n d u p d a t e s l is t f i l e ; c o m p r e h e n s i v e d o c u m e n -
t a t i o n A N D A 4 s i z e p a d s p e c i a l l y l a i d - o u t f o r c l e g a n d 
r a p i d a s s e m b l e r p r o g r a m m i n g . ^ 

£ 8 . 9 5 

( P a d s a v a i l a b l e s e p a r a t e l y £ 1 . 3 0 inc . p & p ) 

r 

D U R E L L S O F T W A R E 
H I G H E R C O M B E • C O M B E F L O R E Y 

T A U N T O N S O M T A 4 3 J F 

COMMODORE 64 + VIC 20 SOFTWARE 
FROM VIKING 

P O N T O O N 
£5.95 

3D E S C A P E 
£5.95 

F R O G G I T (V IC 20) 
b y C r a i g n D o u g l a s 

£5.95 
D R A U G H T S £ 4 . 9 5 
O T H E L L O £ 4 . 9 5 
' F R E N C H T E S T 1 . . . I m p r o v e y o u r b a s i c F r o n c h w i t h th is c o u r s c o f w o r d s a n d p h r a s e s 

£ 7 . 9 5 
C O D E M A S T E R £ 5 . 9 5 
• S T O C K E T T E . . . s t o c k p a c k a g e o n t a p o f o r y o u r sma l l bus ines s £ 1 4 . 9 5 

£ 1 4 . 9 5 N E W - Z X S P E C T R U M C O D E M A S T E R ( M A S T E R M I N D ) £ 5 . 9 5 
P A C K O F 10 C 1 2 B L A N K C O M P U T E R T A P E S £ 5 5 0 
N E W - V I C - 2 0 1 6 K R A M P A C K ( S W I T C H A B L E T O E I T H E R 3 , 8 O R 1 6 K ) N O W 
O N L Y £39.95 
• R E Q U I R E S A N A D D I T I O N A L 8 K O R 16K R A M P A C K O N T H E V I C 2 0 C O M P U T E R . 

C B M 6 4 O N L Y 
H O M E A C C O U N T S K e e p y o u r h o m o a c c o u n t s o n 
t h e 6 4 w i t h th is e x c e l l e n t p a c k a g e . B u d g e t , a l l o c a t e a n d v i e w y o u r c u r r e n t f i n a n c i a l 
s t a t e at a n y t i m e £ 9 . 9 5 
S T O C K A I D T h c u l t i m a t e in d isk b a s e d s t o c k 
s y s t e m s . 1200 i t e m s , w i t h o r d e r s a n d s u p p l i e rs o n a 1 5 4 1 disk d r i v e . Ful l r e p o r t i n g a n d 
s t o c k v a l u a t i o n s e t c . S e n d for f a c t s h e e t £ 7 5 . 0 0 

D E A L E R E N Q U I R I E S W E L C O M E 
P l e a s e m a k e c h o q u e s / P . O . ' s p a y a b l e t o : 

V I K I N G S O F T W A R E 
S t a t i n g m a c h i n e r e q u i r e d 

U n i t 3, M e a d o w V i e w , B r o w s t o n Lane, B r o w s t o n , 
G t Y a r m o u t h , N o r f o l k NR31 9 D P 

Tel : (0493) 600383 
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SOFTWARE FILE 
(continued from page 168) 
)-"Y" THEN60 ELSE 1310 
1210 30SUB1300 
1220 PRINTS417,"CONGRATULATIONS- YOU SURVIVED!") 
1230 GOTO1200 
1240 60SU81500 
1250 PRINT8V,CHR*(191) | 
1260 PRINT8417,"YOU MERE CAU6HT BY A ZOMBIE"| 
1270 GOTO 1090 
1498 ' 
1499 'DELETE PREVIOUS TEXT' 
1500 PRINT3416,STRING*(64,191)} I RETURN 
1510 P0KEfcHFFD6,0»END 
1998 ' 

1999 'INTRODUCTION' 2120 
2000 PRINT334,"YOU ARE MAROONED ON A DESERT"; 2130 
2010 PRINT966, "ISLAND WHICH IS COVERED WITH"; LAND1 
2020 PRINT398,"BOTTOMLESS PITS AND INFESTED"; 2140 
2030 PRINT3130,"WITH ZOMBIES. THESE HORRIBLE") 2150 
2040 PRINT3162,"CREATURES CANNOT SEE BUT CAN") 2160 
2050 PRINT3194,"HEAR VERY WELL WHEN YOU MOVE") 2170 
2060 PRINT3226,"AROUND. THE TRICK IS TO LURE") 2498 
2070 PRINT3238,"THEM INTO THE PITS. "} 2499 
2080 PRINT3322,"ENTER EACH MOVE AS A COMPASS") 2500 
2090 PRINT8354,"DIRECTION (N,SW,ETC>. ") 2510 
2100 PRINT341B," -YOU -ZOMBIE -PIT ") 2520 
2110 PRINT3419,CHR*<42);:PRINT8428,CHR*<159);sPRINT 2530 
3440,CHR*<128)) 2540 

IF KEY"1 THEN 2170 
SOUND100,3:PRINT3482,"PRESS space TO SET UP IS 
')JSOUND100,5 
KEY-1 
I*-INKEY*sI-RND(IO):IF I*-""THEN 2150 
PRINT3482,STRING*(28,191)) 
RETURN 

'NON-DIRECTION KEY PRESSED' 
60SUB1500 
PRINT3417,"SORRY- YOU MAY NOT JUST JUMP UP") 
PRINT3449,"AND DOWN ON THE SPOT!"; 
FOR F4-1T02000:NEXT F4 
GOTO 370 

Kong jump 
Graham Fitter, 
Hassocks, 
West Sussex. 

IN THIS GAME, for the 16K ZX-81 the player 
has to move his man along a black wall, 
jumping over the holes, and jumping over the 
barrels that Kong is throwing at you. A point 
is given for jumping a set o f barrels, and 25 
points are given for jumping on the home at 

the end o f the course, which changes when 
you jump on to the home. 

Use keys 5 and 8 to move the man left and 
right. These keys shifted w i l l jump the man in 
those directions, and Shifted 7 w i l l push the 
man upwards. 

7 0 

80 
5 2 

100 

120 
1 3 0 
1 4 - 0 

1 5 0 

1 5 0 

1 7 0 

1 3 0 

C L S 

G O S U B 4 3 0 

L E T O = 1 

L E T R = 1 

L E T B = R 

L E T C = 2 6 

L E T S = 0 

L E T K = C 

L E T L = R 

L E T N = L + L 

L E T P = C 

L E T T = L — L 
; T R B 2 7 ; 

3 7 0 PRXMT R T 7 , 4 - ; " G A M E G U E R " 

3 6 0 P R I N T R T 8 , 2 ; " P R E S S R N Y K E Y 

T O S T A R T " 

3 9 0 I F I N K E Y $ < > " " T H H H G O T O 3 9 5 

3 9 1 P R I N T R T 2 . 2 7 ; * * " : T R B 2 7 

" ; T R B 2 7 ; - J F J I ^ I " ; T R B 2 7 ; " J O 

_ T ; T R B 2 7 ; * * 1 ! ^ " ; T R B 2 7 ; " 

" ; T R B 2 7 ; * * " 

3 9 2 I F I N K E V ' $ < > " " T H E N G O T O 3 9 5 

3 9 3 P R I N T R T 2 , 2 7 . : " I * ; T A B 2 7 

; " U K U " ; T A B 2 7 ; " M M " ; T A B 2 7 ; " 

r T T T R B 2 7 ; " " ; T R B 2 7 ; " 

T A B 2 7 ; " 

2 0 0 P R I N T R T M , K ; " H " ; F L T N , C ; " O D 

O " ; R T R , B ; " O " ; T R B B ; " L " R N D I N K 

E Y » = " 8 " ; T F T B B ; " L " R N D I H K E Y $ = C H R 

$ l i s ; T R B B ; " L " R N D I N K E Y $ = " " ; T R 

B B ; • * U » " R N D I N K E Y $ = " 5 " ; T R B B ^ U " 

R N D I N K E Y $ = C H R $ 1 1 4 - ; T R B B ; " X " R 

N O I N K E Y » = C H R F 1 1 2 ; R T R + N , B I 

2 1 0 L E T E = P E E K ( P E E K 1 6 3 9 8 + 2 5 6 * 

P E E K 1 6 3 9 9 ) 

2 2 0 I F R = L R N D B = C O R R = L R N D B 

= C + N O R R = L R N D B = C + N + N O R R > = N 

T H E N G O T O 3 6 0 

2 3 0 I F E < > 1 2 8 T H E H L E T A = A + L 

2 4 . 0 L E T S = S + ( E = P + P ) + P * * E = 4 - 5 ) 

2 5 © I F E = 4 - 5 T H E N G O T O 3 2 0 

2 6 0 L E T C = C - 1 

2 7 0 I F C = T T H E N L E T C = P 

2 0 0 L E T B = B + A N K E Y $ = " 8 " O R I N K E 

Y * = C H R I 1 1 5 ) — ( I N K E Y $ = " S " O R I N K E 

Y S = C H R $ 1 1 4 - ) 

2 9 0 I F E = 1 2 S R N D I M K P / $ > = C H R $ 1 

1 2 T H E N L E T R = R - L 

3 0 0 P R I N T R T N . T : " " ; R T T . B 

- L ; ; ; " ; T R B B - L ; " " ; T R B B - L ; " 

3 1 0 G O T O 2 0 0 

3 2 0 L E T K = K + V V P - L A * I K = L ) I - T V P - L 

) * C K = P ) ) 

• ' 3 3 0 L E T 0 = 0 + 1 

' 3 4 0 I F O > 1 0 T H E N L E T 0 = 1 

3 5 S G O T O 1 9 0 

3 6 0 P R I N T R T 5 , 0 ; " S S H H H 1 " ; S 

3 9 4 - G O T O 3 9 0 

3 9 5 F O R R = 3 T O 2 0 

3 9 6 P R I N T R T fl/27; " 
1 2 7 ' " " 

3 9 7 ' N E X T A 

3 9 6 P R R N T A T 1 3 , 2 3 ; 

9 ; " 1 " 
W 3 9 9 F O R R = 0 T O 5 0 

4 . 0 © N E X T R 

4 - 1 0 C L S 

4 . 2 0 R U N 

4 - 3 0 D I M R $ ( 1 0 , 2 7 ) 

4 - 4 . 0 L E T A $ ( L ) = " I 

4 . 5 0 L E T R $ ( 2 ) = " | 
m m m m • § -

\WmWk i i"3} ="] 
4 . 7 0 L E T ft$( 4 . ) = " j 

v m o " ; A T A -

' ; A T 1 9 .. 2 

1 5 ) = " 1 i o ^ L E T j ^ R ^ 

4 - 9 0 L E T ft$t"6) 

S 0 0 L E T A f t ( 7 ) = " 
1 mm mam mm-
5 1 0 L E T < Q ) = " 

5 2 0 ^ L E T 

5 3 0 L E T 

5 4 - 0 R E T U R N 

5 5 0 S A V E " K O ! # ' 

5 3 0 R U N 

Time clock 
ASP Hea/d, 
Leeds. mmn 
I FOUND a decent clock program for the 
Dragon 32 computer was necessary due to the 
inadequacy o f the Dragon's timer function. 
This function is reset to zero every 21.8 
minutes, making it impractical for use as an 
ordinary clock. I t is only really useful as a 
simple timer: as its name suggests. 

The actual clock program is writ ten in 
machine code. I t is driven by the Dragon's 
analogue timer, which is linked directly to the 

6809's I R Q interrupt pin. Th is timer causes 
an interrupt every 0.02 seconds. 

The clock routine is entered when the I R Q 
is triggered. Then it increments the time by a 
0.02 seconds. The time is stored in a four-byte 
table. Each byte contains hours, minutes, 
seconds, 0.02 seconds, respectively. 

The clock program consists o f the interrupt-
handling routine, a routine to start the clock 
and one to stop it. I n order to set the time the 
stop routine should be called, then the 
required time Poked into the time-table, then 
the Start routine should be called. T o read the 
clock the time-table should be Peeked. 

The Basic program entitled Clock Loader 
w i l l put the machine code into memory ready 

for use. The routine can be located anywhere 
in memory , being wr i t t en in ent i re ly 
relocatable code, and so the loader first asks 
where the user wishes it to be positioned. 

A good place to put the code is in the first 
graphics page, so long as it is not used for 
graphics, o f course, in which case the user 
should enter 1536 as the start address. The 
machine code w i l l then be put into memory at 
the specified point. Fol lowing this the loader 
displays the entry points for the start and stop 
routines, and the locations of the time table 
bytes. These should be noted for future use. 
After this the Basic program can be deleted 
f rom memory. 

(continued on page 179) 
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UNEXPANDED 
VIC 20 

% § I + + A / N I N T E R C E P T O R 
V I C Z O SOFTWARE FROM ' / ^ I C R O S 

UNEXPANDED 
VIC 20 

i g S S S P V i c 2 0 

if ORLFIXZlim 
JO *UITA*4l «c»* THC\Ntffk*A*(&(t> >• (vwrrm M*CMIM/:OP* 

* 
v i e 2 0 

SIMTAOU »OB TMI UM "PASD1D VIC N 

INTtPClPTOft \J\C ?0 
£ Z 'gOfTWABf v £ v 

" 1 U I C H E S C J E 

*\f 

G A L A X Z I O N S — MACHINE CODE 
This is the most amazing alien game 
ever seen on the VIC 20. Galaxzions 
swarming in attack format ion to 
destroy your planet. The nearest 
program to the real arcade game 
for the unexpanded VIC 20 

. . ^ a t r ' 

NOW ONLY £5.00 

FRQG. 
An amazing version of Frogger in 
the unexpanded VIC 20. With 
diving turtles and plenty of vehicles 
to run you down. Fast action and 
high resolution graphics. Joystix or 
Keyboard control . 

. . . .£4 .00 

F A N T A Z I A — MACHINE CODE 
Star Wars was never like this, you 
are being invaded by the ult imate 
Alien force to create a most enter-
taining game of Fantazia. The 
enemy are coming in f rom all 
angles m some of the most amaz-
ing formations. The end of civil-
isation is near and the only way 
out is in your hands. May thc fear 
be in you ' I Hi-Res colour graphics 

. . . . £6 .00 

commodore 
STAR TREK - CBM 64 24K 
Your mission is to clean up the 
universe from the rebels which in-
habit the planets. Warp from galaxy 
to galaxy in an attempt to complete 
your aim. Uses sprite graphics and 
contains fu l l documentation for the 
beginner. Bravely go where no man 
has gone before! 

. . . . £7 .00 

NEW !! 
PANIC 64 

S T O P P R E S S 
FROGGER 64 N O W R E A D Y 
M / C O D E + SPRITES 

ONLY £7.00 

A L I E N ATTACK—MACHINE CODE 
You are under attack f rom an immen-
se force. This program has various 
wavs for you to battle against, 
giving an extra-terrestrial experience 
for any adventurous human being 

. . . . £6 .00 

VIC RESCUE MACHINE CODE 
Your planet is under attack by a 
fourth dimension and your only 
escape is by lunar pod to the 
mother ship. However you must 
first dodge your way through the 
Astroid belt and onto the landing 
pad before returning home. Key-
board or Joysticks control , high 
resolution colour graphics 

. . . . £5 .00 
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CRAZY KONG - MACHINE CODE 
Kong has stolen Mario's girlfr iend and 
taken her to the top of his steel fort-
ress. You must guide Mario first across 
the 'Easy Elevator' and over the cust-
ard pies onto the fortress. Up the 
ladders to your loved one, however, 
be careful not to be kil led in the 
process by the barrels which Kong 
hurls down the structure. Includes 
some of the best graphics ever seen 
on the VIC 20 

. . . .£6 .00 

PENNY S L O T 
This program is designed around a 
penny slot machine and gives true 
to life animated action. 
Try your luck to win a fortune. 
For VIC 20. With hold and nudge 
features for only 

. . . . £4 .50 

PUCKMAN - MACHINE CODE 
The old favourite back again. 
Joysticks or Keyboard control . 
Fast action. High resolution 
colour graphics on the unexpan-
ded VIC 20 

. . . . £6 .00 

TRADE ENQUIRIES WELCOME 

Tel: <07356) 71145 

Mf Mri Mm • . i i i i l l 1 i • i 1 • i 1 . • . i . . i i 
Adrireti • . . , i • i 

Quantity Item Unit Price Total 
Frogge' 64 CM864 C7.00 
Gaiaxecons Vic 20 £5.00 
Cra*v Kong vie 20 £6.00 
Frog Vic 20 £4.00 
Alien Attack Vic 20 £6.00 
Fontazia Vic 20 C6.00 
Puckman Vic 20 £6.00 
Panic CBM 64 £7.00 
Star Tfnk CBM 64 £7.00 
Penny Slot vie 20 £4.50 
Vic Rescue Vic 20 £5.00 

Postage & Packing • 50P 5UP 
TOTAL 

Send order to Interceptor Micro's. Lmdon House. 
Th« Green. Tadley. Hants 

Interceptor Micro's Lindon House, The Green, Tadley, Hants. 

WANTED ONE FULL TIME 

MACHINE CODE PROGRAMMER 6502 or Z80 

YOUR COMPUTER, JUNE 1983 1 1 
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\ W. H. Smith, and such stores . 

as John Menzies. Boots. Currys. 
and other fine softsellers ^ p 

"i throughout the world. 
'• Dealer enquiries: contact Tim Langdell 1 



and METEOROIDS. and the 16K Z O L A N ADVENTURE, and 
REPULSAR (Miss i le Command) , and. and. a n d . . .The A r c a d e A c e 
Ser ies of unsu rpassed arcade- type games . 3 D Adven tu res like the 
Dragon 's Lair, our new Ul t ima Range and SOFSYS ( the only t r u e 
s y s t e m fo r the ZX Spec t rum) all add up t o the t r u e Ul t imate in 
S p e c t r u m so f twa re . A n d Sof tek have M O N S T E R S (a vers ion of 
Panic) f o r the Dragon 3 2 t o o (£7 .99) as well as a rcade act ion f o r the 
ORIC 1 - G a l a x i a n s (£5 .95 ) . 
Send f o r detai ls of SOFSYS including our bestsel l ing Compi ler and 
t h e enhanced vers ion. S O F C O M (available soon f o r £ 2 4 . 9 4 ) . 
SOFTEK SOFTWARE 329 CROXTED ROAD LONDON SE24 

Al l Spectrum G a m e s are 
100% M a c h i n e Code a n d are 

including VAT a n d perpetual 
guarantee . 

Compi le r ava i l ab le 
f rom W.H. Smith 



For the best hardware, 
the best software. 

The BBC Microcomputer system is 

generally regarded to be the best micro in its 

price range you can lay your hands on. So, if 

you're thinking of buying one or already own 

one,you 11 want to know about the software that's 

been specially designed for i t 

Not surprisingly,it's made by Acornsoft, 

the software division of Acorn Computers Ltd., 

who designed and built the BBC Microcomputer. 

So naturally you can expect the highest quality 

software with the built-in ingenuity to fully 

exploit the BBC Micro's potential. 

Further education for everyone. 

Tree of Knowledge (£9.95) is an interactive 

program for children of all ages teaching cate-

gorisation. It illustrates some of the more 

practical aspects of computing in that the pupil 

first educates the computer, building up a 

database by answering the computer's questions, 

and the database is then used to play games of 

deduction and logic. 

Word Hunt (£11.90) is a set of four pro-

grams, each containing a list of nine words.The 

object of the exercise is to select one word and 

then try to create as many smaller words as 

/ C 0 R N S * F T / e S m E D U C A T I O N 

Word Hunt 
for the BBC Microcomputer Models A and B 
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possible from the selected word. 

Increase your business acumen. 

Graphs and Charts (price £17.45) which 

includes the book "Graphs and Charts on the 

BBC Microcomputer contai ns a set of programs 

ylCORNStFT 

WEW 
A Word Processor for Iho 
BBC Microcomputer Modol B 

to present data graphically in a wide range of 

applications. The graphs include automatic 

seal ing, label ling of axes and use of colours. 

And VIEW (price £59.80) a program that 

enables your machine, together with a printer, 

to operate as a fully operational word processor. 

For convenience the program is in ROM so that 

it can become a permanent feature of your 

machine. (It can easily be fitted by your 

local dealer). You'll find out more by 

going to your dealer or by sending for 

the free catalogue. 

Mind-boggling games. 

Castle of Riddles (price £9.95) 

is a magical adventure, with wizardry 

and hocus pocus of all kinds: 

booby traps and fiendish riddles 

to be unravelled along the tortu-

ous route to the Magic King of 

Power. Your reward is to keep the 
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Meteors 
for the BBC Microcomputer Model B 

>3C0RNS±FT GAMES 

o o 

° <\ 
o . 

treasure you find along the way. 
J C J 

Meteors (price £9.95) is a game where you 

have to manoeuvre your laser-ship through a hail 

of meteors, smashing them with your laser bolts 

JS they hurtle towards you on all sides.Complete 

with sound effects and table of Hi-Scores. 

Super Invaders (price £9.95) is a fight 

jgainsl invading aliens. The only way to resist 

jnd avoid subsequent annihilation is to destroy 

•ht4 aliens before they land. You have three 

mobile launchers w hose hyper-velocity missiles 

•ill instantly vaporise their target on impact. 

I his game includes high-score, and is fully 

• • >mpatible with either keyboard or joysticks. 

L nderstanding computers. 

Peeko-Computer (price £9.95) simulates 

the operation of a simplified microcomputer 

in order to teach the fundamentals of machine-

• ode programming. It comes complete with a 16 

pa<*e instruction manual including exercises 

and examples, and the cassette features five 

demonstration Peeko-Computer programs. 

Super Invaders 
for the BBC Microcomputer Model B 
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I low to get 

Acornsoft programs. 

If you're a credit 

card holder and would 

like to buy cassettes of 

the programs show n in 

this advertisement, or 

if you would like to 

know the address of 

your nearest stockist, 

just phone 01-200 0200. 

Alternatively, you 

can buy the cassettes directly by sending off the 

order form below to: Acornsoft, c/o Vector 

Marketing, Denington 

Estate, Well i ngborough, 

Northants NN8 2RL. 

Also use this form 

if you would like to 

receive the cu rrent free 

Acornsoft catalogue. 

Please allow 28 

days for delivery. 

® Credit Card 

Holders. Telephone 

01-200 0200. 

To: Acornsoft, c/o Vector Marketing. Denington Instate. 

Wellingborough, Northants NNB 2RL. 

Please send me the Jollowing:- (c:<.do 
\ r o r n » o f t 

P R Q F I R A M P R I C K ( ) L W I T H T O T \ I . use only) 
Tree ol Knowledge £9. 95 SBK(» 1 
Word Hum £11.90 SBE05 
Graphs & Charts £17.15 SB\02/SBI)02 
Castle of Kiddles £9.95 SBCI7 
Meteors £9.95 SBGI5 
Super Invaders £9.95 SBG16 
Peeko-Computer £9.95 SBE02 

T O T U . 

I enclose PO/cheque payable lo Vcornsoft Ltd. Or charge 

my credit card. 

Card Number ___ 
( \mex / l ) i ne rs / \ isa/Acc«»ss(Delete) 

Please send me the Acornsoft brochure • 

Please send me the V IEW catalogue • 

N a me 

Address. 

Postcode 

Si gnat ure 
Registered No. I524763 

YC6 
\ \T N<>. 215 8125 85 

jflCORNSeFT 



Selected titles available from larger branches of Boots and W.H. Smith, Spectrum, Laskys, Currys Micro-C and all goc 
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THE IMAGINATION! 
-omputer Shops. Also by mail order from Software Express. Mulberry House, Canning Place, Liverpool LI 8JB 



T H E BEST BBC M I C R O S O F T W A R E r 
P R O D U C E D BY A N I N D E P E N D E N T S O F T W A R E H O U S E 

— TOP QUALITY MACHINE-CODE PROGRAMS — 

WWm 
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SPACE FIGHTER (32K) £7.95 Cassette 
Arcade-style game based upon features 
f r om DEFENDER and SCRAMBLE. 5 
types of menacing alien fire at you and 
may at tempt to ram you. Separate attack 
phases, fuel dumps, repeating laser 
cannon, asteroids, smart bombs, hi-
score, rankings, 6 skill levels, sound 
effects. 
"A thoroughly enjoyable program, well 
worth the money..." 
... HOME COMPUTING WEEKLY. 

Fast action version of the popular arcade 
game. 4 types of Galaxian (in 3 initial 
screen formations) swoop down indi-
vidual ly or in groups of two or three. 6 
skill levels, high score, rankings, bonus 
laser bases and increasing difficulty. 
Superb sound effects and graphics. 

Superb version of the old classic arcade 
game, including a few extras. 48 march-
ing invaders drop bombs that erode 
your defences, and two types of space-
ship fly over releasing large bombs that 
penetrate through your defences. In-
creasing diff iculty, high score, superb 
graphics and sound. 

"Both . . . are well-produced, with colourful graphics, responsive controls and the 
usual bunch of extra-terrestrials."... YOUR COMPUTER 

FRUIT MACHINE (32K) £7.95 Cassette 
Probably the best fruit machine im-
p lementa t ion on the market. This 
p rog ram has it all . . . HOLD, NUDGE, 
GAMBLE, sp inn ing reels, realistic fruits 
and sound effects, mul t ip le w inn ing 
l ines. This is THE frui t machine 
p rog ram to buy. 

"The graphics are very good and with a 
little imagination you might be able to 
convince yourself you are in Las Vegas." 
... YOUR COMPUTER 

D E A L E R S . . . D E A L E R S . . . D E A L E R S . . . D E A L E R S . . . D E A L E R S . . . 
A l l o u r p r o g r a m s a r e a v a i l a b l e a t a l l g o o d d e a l e r s i n c l u d i n g : -
E L T E C C O M P U T E R S , 2 1 7 , M a n n i n g h a m L a n e , B r a d f o r d . M I C R O S T Y L E , 4 7 C h e a p S t r e e t , N e w b u r y , Berks . 
B U C O N L I M I T E D , 1 8 M a n s e l S t r e e t , S w a n s e a . S I R C O M P U T E R S L T D . , 9 1 W h i t e c h u r c h R o a d , C a r d i f f . 
W E S T C O A S T P E R S O N A L C O M P U T E R S , 4 7 Ky le S t r e e t , A y r . E L E C T R O N E Q U I P , 3 6 - 3 8 W e s t S t e e t , F a r e h a m , H a n t s . 
B Y T E W A R E L I M I T E D , U n i t 2 5 , H a n d y s i d e A r c a d e , N e w c a s t l e . M I C R O M A N A G E M E N T , 3 2 P r i n c e s S t r e e t , I p s w i c h . 
M Y C R O S T Y L E , 2 9 B e l v e d e r e , L a n s d o w n R o a d . B a t h . 3 D C O M P U T E R S , 2 3 0 T o l w o r t h R ise S o u t h , T o l w o r t h , S u r b i t o n , S u r r e y . 

+ M O R E T H A N 30 O T H E R D E A L E R S I N T H E U . K . A N D O V E R S E A S . 

W E P A Y 2 5 % R O Y A L T I E S FOR H I G H Q U A L I T Y P R O G R A M S 

CENTIPEDE (32K) £7.95 Cassette 
Incredible arcade type game featur ing 
mush rooms , snails, f l ies, spiders and 
the cent ipedes of course. Excellent 
graphics and sound. 6 skill levels, hi-
score, rankings, bonuses, and increase-
ing d i f f icu l ty as the spiders become 
more act ive and the number of mush-
rooms increases. 
"Visually this game compares well with 
the arcade version, being colourful 
and dear." 
... YOUR COMPUTER 

ALIEN DROPOUT (32K) £7.95Cassette 
Based upon the arcade game of ZYGON, 
but our vers ion improves upon the 
or ig inal arcade game itself. You have to 
shoot the al iens out of their " boxes " 
before the " b o x e s " fi l l up. Once ful l , 
the aliens f ly d o w n relentlessly, ex-
p lod ing as they hit the ground. 
Sui table for use w i t h keyboard or 
joysticks. 
"Do not be fooled by their placid 
appearance - these moths are out to 
get more than the clothes in your 
wardrobe." . . . YOUR COMPUTER 

CENTXPTOC 

2 0 » 2 3 0 1 
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T X M E 

Not just another vers ion of F r o g g e r . . . 
this is the proper high-qual i ty version 
that you ' ve been wa i t ing for. Graphi-
cal ly br i l l iant, w i t h gap ing-mouthed 
crocodi les, d iv ing turtles, and frogs 
that f lex their legs as they j ump along. 
Increasing di f f icu l ty , hi-score, respon-
sive contro ls , sound effects, f l ies and 
bonus f rogs. 
• • • NEW RELEASE • • • 

The on ly fu l l feature machine code 
vers ion of the arcade game available 
for the B.B.C. micro. Features include: 
scrol l ing screen, radar display, check-
po in t f lags, fuel gauge, smoke screens, 
6 skill levels, rankings, increasing 
d i f f icu l ty , and sound effects. 
Sui table for use w i th keyboard or 
joysticks. 
• • • NEW RELEASE • • • 

^ S U P E R I O R S O F T W A R E 
Dept. YC8 , 
69 Leeds Road, Bramhope, Leeds. 
Tel. 0532-842714 

D I S C S O F T W A R E A V A I L A B L E N O W 
A l l o u r p r o g r a m s a r e r e a d y for d e s p a t c h o n 5V4" d i s c s at 

£ 1 1 . 9 5 e a c h . 

WE GUARANTEE THAT: 
(1 )AI I our sof tware runs correctly on all current operating 

sys tems and BASIC ROMs. 
(2) Al l our sof tware is avai lable before we advertise. 
(3) Al l our software is despatched within 48 hours by first class post. 
(4) In the unl ikely event that any of our sof tware fails to load, 

return your cassette or disc to us and w e wi l l immediately 
send a replacement. 



(continued from page 170) 

Once the mach ine code has been put i n t o 
m e m o r y it can be saved us ing 

C S A V E M " C L O C K " , S, S + 84,S 
where S is the start address o f the rou t ine . T h e 
second Basic p r o g r a m , en t i t led C lock D e m o n -
s t ra t ion , is a shor t demons t ra t i o n o f the use o f 

SOFTWARE FilE 
the c lock . T h i s p r o g r a m also requ i res the user 
to enter the start address o f the mach ine code. 
T h e user must t h e n enter the t i m e i n hou rs 
and m i n u t e s as o n the 24 -hour c lock. 

L i n e 170 sets u p po in te rs to the hou rs , 
m inu tes , and seconds registers i n the t i m e 
table. 

L i n e 180 sets the t ime : here the c lock-
start r ou t i ne au tomat i ca l l y sets the seconds 
and 0 .02 seconds registers to zero, and does 
the same w i t h hours and m inu tes i f they are 
not i n the range 0 to 23, or 0 to 59, 
respect ive ly . L i n e 200 d isp lays the t i m e on the 
screen, w h i c h is c o n t i n u a l l y updated. 

1 0 0 C L S : P R I N T " C L O C K L O A D E R " 
1 1 0 P R I N T " ( C ) 1 9 8 3 B Y A . S . P . H E A L D " : P R I N T 
1 2 0 I N P U T " S T A R T A D D R E S S " ; S 
1 3 0 F O R A = S T O S + 8 4 
1 4 0 R E A D : P O K E A , V A L < " & H " ) 
1 5 0 N E X T A 
1 6 0 P R I N T : P R I N T " U S E E X E C " ; S ; " T O S T A R T C L O C K ' 
1 7 0 P R I N T " U S E E X E C " ; S + 3 0 ; " T O S T O P I T " 
1 8 0 P R I N T : P R I N T " D A T A L O C A T I O N S : " 
1 9 0 P R I N T " H O U R S A T " ; S + 8 1 
2 0 0 P R I N T " M I N S A T " ; S + 8 2 
2 1 0 P R I N T " S E C S A T " ; S + 8 3 
2 2 0 P R I N T " 1 / 5 0 S E C S A T " ; S + 8 4 
2 3 0 P R I N T 
2 4 0 D A T A 3 0 , C C , 5 1 , 6 F , 8 4 , 6 F , 8 2 , 8 6 
2 5 0 D A T A 3 B , A 1 , 8 2 , 2 4 , 0 2 , 6 F , 8 4 , 8 6 
2 6 0 D A T A 1 7 , A 1 , 8 2 , 2 4 , 0 2 , 6 F , 8 4 , 3 0 
2 7 0 D A T A C C , O B , B F , O 1 , O D , 3 9 , 8 E , 9 D 
2 8 0 D A T A 3 D , B F , 0 1 , 0 D , 3 9 , 3 0 , C C , 2 C 

2 9 0 D A T A 
3 0 0 D A T A 
3 1 0 D A T A 
3 2 0 D A T A 
3 3 0 D A T A 
3 4 0 D A T A 

1 0 0 
1 1 0 
1 2 0 
1 3 0 
1 4 0 
1 5 0 
1 6 0 
1 7 0 
1 8 0 
1 9 0 
200 
2 1 0 

C L S : P R I N T " C L O C K D E M O N S T R A T I O N " 
P R I N T " ( C ) 1 9 8 3 B Y A . S . P . H E A L D " 
P R I N T 
I N P U T 
P R I N T 
I N P U T 
I N P U T 

S T A R T O F C L O C K R O U T I N E " ; S R 

T I M E ; H O U R S " ; T H 
M I N S " ; T M 

H = S R + B 1 : M = S R + 8 2 : S = S R + 8 3 
E X E C S R + 3 0 : P O K E H , T H : P O K E M , T M : E X E C S R 
C L S : P R I N T @ 1 9 5 , " T I M E : " 
P R I N T @ 2 0 0 , P E E K ( H ) ; P E E K ( M ) ; P E E K ( S ) 
G O T O 2 0 0 

Snakman 
R S Burdon, 
Lichfield, 
Staffordshire. 

SNAKMAN for the 16K S p e c t r u m invo lves 

m a n o e u v r i n g a snake, us ing the cursor keys, 
a r o u n d the maze. T h e object o f the game is t o 
consume as m a n y eggs as y o u can w i t h o u t 
c rash ing i n to the sides o f the maze. Y o u r snake 
increases b y one segment every t i m e four eggs 
are eaten. B i t i n g y o u r ta i l is fatal and so is 
d o u b l i n g back on to yourse l f . Bonus cherr ies 
appear in the m i d d l e o f the maze and these 

have to be q u i c k l y consumed before they 
d isappear . 

T h e p r o g r a m inc ludes the top three h i g h 
scores and an arcade-style way o f e n t e r i n g 
y o u r name, operated by le f t , r igh t and u p 
cursor keys. T h r e e j ing les are p layed at 
d i f f e ren t parts o f the p r o g r a m and the score 
h igh-scorer and l ives are v is ib le at all t imes. 

1 R E M S N f i K M f l N © M C M L X X X 2 2 I 
2 R E M B y R i c h a r d B u r d o n 
3 G O S U B 9 0 0 0 : L E T h $ = u 5 N f i K M R 

N " : L E T i $ = " S N R K M R N " : L E T j $ = " S N 
R K M R N " : L E T h i = 5 0 0 : L E T h 2 = 5 G 0 : 
L E T h 3 = 5 0 0 

5 L E T n o = 0 : L E T L i v e s ^ 3 : L E T 
S = 0 : L E T d = 0 

1 0 B O R D E R 7 : P R P E R 7 : C L S : I N 
K 0 : G O S U B 4 - 0 0 0 : I N K 2 : G O S U B 
1 0 0 0 : I N K 1 

1 1 P R I N T R T 0 , 1 1 ; " S C O R E " 
1 2 P R I N T R T 0 , 2 2 ; " L I U E 5 " 
1 5 P R I N T R T 0 , 0 ; h $ 
2 0 L E T y $ = C H R $ 1 0 + C H R $ 1 Q 
2 1 L E T X $ = C H R $ 1 5 + C H R S I S 
4 . 0 L E T a $ = " » " 
4 - 5 F O R 2T = i T O l i v e s : P R I N T R T 

" • " : N E X T z 
I =2 

X = C O D E X $ 
> = 3 7 6 T H E N G O T O 1 0 

C O D E y $ ( 1 ) 

# C O D 

I ) 
L ) 

0 , ( 2 7 + 2 ) ; 
6 0 L E T 
7 0 L E T 

2 0 0 L E T 
2 0 5 I F d 

T H E N L E T y = y -

2 1 0 I F I N K E Y $ = " 3 " T H E N L E T X = X + 
1 ; L E T = 

2 1 2 I F I N K E Y $ = , , 5 " T H E N L E T X = X -
X: L E T = 

2 2 0 L E T y = C O D E y $ 
2 3 © I F I N K E Y ^ " ? ' 1 

1 : L E T a $ = " ^ " 
2 3 2 I F I N K E Y $ = " 6 " T H E N L E T y = y + 

1 : L E T a $ = 
2 5 0 I F x = C O D E x $ R N D y = C O D E y $ 

T H E N L E T x = X + x — C O D E X $ ( 2 ) . L E T y 
= y + y - C - O D E y $ (2."» 

2 6 0 I F R T T R f y , X > = 5 © O R R T T R 
j X ) = 4 - 1 T H E N G O S U B 3 5 0 0 

2 6 2 I F R T T R C y , x ; = 3 4 - T H E N L E T S 
= S + 1 : L E T d = d + l : L E T I = I + . 2 5 : B E 
EP . 0 1 , 1 

2 6 4 - I F R T T R ( y , x ) = 5 7 T H E N GO S U 
& 3 5 0 0 

2 7 0 I F R T T R C y , X ) = 4 - 3 T H E N P R I N T 
R T 0 , 0 ; F L R S H l ; " B O N U S 2 0 * " ; F L 

R S H 0 : G O S U B 6 1 1 0 : L E T S = 3 + 2 0 : 
L E T D O = 1 5 0 : P R I N T R T 0 , 0 ; " 

" ; R T 0 , 0 ; h $ 
2 9 0 P R I N T R T 0 , 1 7 ; s 
2 9 5 P R I N T P R P E R 5 ; R T 

, C O D E x $ ( l ) ; " # " 
3 0 0 P R I N T P R P E R 5 ; R T y , X , 
4 - 0 0 P R I N T P R P E R 5 ; I N K 5 ' ; 

E y $ ( l ) . . C O D E x $ ( I ) ; " " 
5 0 0 L E T X $ = C H R $ X + X $ ( T O 
5 1 0 L E T y $ = C H R $ y + y $ < T O 
6 0 0 L E T n o = n o + l 
6 1 0 I F n o > 1 0 0 T H E N P R I N T I N K 3 ; 
P R P E R 5 ; R T 1 0 , 1 5 ; " 4 4 " 
6 2 0 I F n o > 1 5 0 T H E N P R I N T I N K 5 ; 
P R P E R 5 ; R T 1 0 , 1 5 ; ~ L E T n o = 0 
9 9 9 G O T O 2 0 0 

1 0 0 0 F O R n = 0 T O 2 0 : N E X T n 
1 0 1 0 F O R n = 2 T O 2 0 : P R I N T P R P E R 
4 ; R T n , l ; " t t * t * t * * » * * * t $ * t * * # * * * 
$ * • • • • » • " : B E E P . 0 2 , n : N E X T n 
1 0 1 5 F O R n = 7 T O 1 2 : P R I N T P R P E R 
5 ; R T n , 6 ; " " : 

B E E P • 0 2 , n : N E X T n 
1 0 2 0 F O R n = 2 0 T O 1 S T E P - 1 : P R I N 
T R T n , 0 ; " • " ; R T B E E P . 
0 1 , n : N E X T n 

4 - , 1 4 . ; " W m m y % ; R T 4 . , 2 0 , _ 
1 0 4 - 0 P R I N T R T 7 , 3 , R T . . _ 

T ' ; R T 7 , 1 7 ; < ; R T 
7 , 2 8 ; 
1 0 5 0 P R I N T R T 8 , 3 ; " ® V \ ; R T © , 6 . ; " ® " 
, R T 8 , 2 5 ; ; R T 8 , 2 8 ; % W 
1 0 6 0 P R I N T R T 1 1 , 3 ; " ® " ; R T 1 1 , 6 , " 

& « ' ; R T 1 1 , 2 5 ; R T 1 1 , 2 8 ; 
1 0 7 0 P R I N T R T 1 2 , 3 ; " • " ; R T 1 2 , 6 , " 

^ • • • • • • l ' ' ; R T 1 2 , 1 7 ; " I 
R T 1 2 , 2 8 ; 
1 0 8 0 P R I N T R T 1 5 
" ; R T 1 5 , 1 7 ; 
1 0 9 0 P R I N T R T 

I S , 2 7 ; 
; R T 1 8 , ; R 

(continued on page 181) 
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ADVENTURES WITH OVER 
4,000 LOCATIONS 

• Space Adventure 
• Role Playing Adventure 
• Single Player Adventure 
Over 4 ,000 loca t ions on one adven tu r e c a n n o t be d o n e o n o n e 
tape! 

T h e f i rs t tape c o n t a i n s t he g raph ics , t he ins t ruc t ions , the 
p repara t ion fo r t ravel a n d t he f i rst adven tu re . A s s o o n as th is 
a d v e n t u r e is f i n i shed you can order the nex t par t . Please no te tha t 
every par t g ives y o u at least t w o if n o t f ou r d i f f e ren t exi ts. 

Y o u can s t o p t he g a m e any t ime y o u l ike. I t is h o w e v e r n o t 
poss ib le to skip par ts because da ta are recorded a n d y o u need 
these t o con t i nue . 

There is a lway s a n o p t i o n t o restar t w h e n y o u f o u n d an ex i t , 
t hus a l l ow ing y o u t o f i n d all t he exi ts in a n y o n e m o d u l e . 
T Y R A N T O F G R A H A M : an adven tu re in outer space. T ry a n d 
f i n d y o u r w a y t o t he p lanet Sh raha im . The app roaches are heavi ly 
g u a r d e d b u t if y o u can g e t t h r o u g h y o u w i l l f i nd eternal l i fe and the 
c o n q u e s t of t he un iverse is you rs . M a y b e (bu t w e d o u b t it) y o u w i l l 
f i nd t he w a y t o ano ther un iverse, b u t on ly if y o u enter the r igh t 
b lack ho le . . 
T R E A S U R E S O F M O S H T : a s ing le p layer adven tu re in the m o s t 
f a b u l o u s c o u n t r y ever pu t on c o m p u t e r T r y a n d s tay al ive in a 
p lace w h e r e eve ry th ing seems t o g o aga ins t y o u . . 
T R A V E L S I N R A S H A N : a ro le p lay ing adven tu re s i tua ted o n 
ear th be fo re t he ca tac l ysms w h i c h happened be fo re t he 
p r e c a m b r i u m era, s o m e 600 mi l l ion years ago . Travel t h r o u g h th is 
anc ien t c iv i l isat ion w i t h its u n c a n n y laws, stay al ive a n d ga the r 
t reasure. T h e n t ry a n d ge t back t o you r o w n t ime . . . 
Each A d v e n t u r e , M o d u l e 1: £4.50. 
Each fu r the r m o d u l e also £4.50. 
Please a d d 50p per order for P & P 

ADULT WEEKEND 
T h e g a m e is p layed in a l oca t i on w h e r e y o u m igh t g o t o s p e n d a 
w e e k e n d a w a y f r o m it all. Y o u w i l l mee t o the r coup les a n d dec ide 
w h a t y o u w a n t t o d o w i t h y o u r t ime. 
If y o u w a n t it neat and t idy t h e n th is is possible. If y o u w a n t it 
a d v e n t u r o u s a n d perhaps a b i t p r o m i s c u o u s then y o u can have 
tha t t o o Up t o y o u . . 

If y o u a p r u d i s h t h e n y o u can skip cer ta in par ts , if y o u are n o t " 
t h e n y o u can take the p lunge . T r y it, t he best g a m e f o r g r o w n ups 
ever w r i t t e n . N a u g h t y , r o m a n t i c , spo r t y , even a bit d i r t y f r o m t ime 
t o t ime . . . £ 7 . 0 0 + 5 0 p P & P 
A l l Games for S p e c t r u m 1 6 K / 4 8 K a n d A ta r i 4 0 0 / 8 0 0 w i l l be 
avai lable fo r D r a g on a n d Or ic-1 in May . 

COMMERCIAL SOFTWARE FOR 
SPECTRUM 48K 
Financial modelling, budgetting and forecasting program. 
Al l r o w a n d c o l u m n a r i t hme t i c avai lable. 13 cols. R o w s d e p e n d a n t 
o n m e m o r y used . The equ iva len t of 'Desk T o p ' or ' M i c r o m o d e l l e r " 
n o w avai lable for your 48K S P E C T R U M . 
Inc lus ive of 45 page manua l £30.00 

A s k fo r i n f o r m a t i o n a b o u t ou r ledgers (nomina l , sales, purchases) 
a n d o the r a c c o u n t s packages (pe t t y cash, bank reconc i l ia t ion , e tc 

.) w h i c h are on ly £20.00 each and c o m e w i t h a f i f t y page 
manua l . 

ASTROLOGERS 
C o m p u t e r i se n o w o n S p e c t r u m 48K. 
Ful l ca lcu la t ion p r o g r a m n o w avai lab le for S p e c t r u m 48K. 
Ephemer ides f r o m 1900 t o 2050 o n d i f f e ren t casset tes. A s k fo r fu l l 
d o c u m e n t a t i o n . 

YACHTSMEN and other SAILORS 
Coasta l nav iga t i on package n o w avai lable fo r S P E C T R U M 4 8 K . 
Celest ial nav iga t ion avai lable end of M a y . 
A s k f o r fu l l d o c u m e n t a t i o n n o w . £30.00 

V E N N S O F T W A R E 
133A High Street, Acton, London W3 6LY 

J. MORRISON (MICROS) LTD 
NEW for the Dragon 32 - B0NKA 

A c t i o n - p a c k e d M A C H I N E CODE A r c a d e g a m e us ing superb ly 
a n i m a t e d HI -RES C O L O U R G R A P H I C S & S O U N D . 
Chase u p and d o w n ladders lur ing homic ida l mean ies i n to holes 
d u g w i t h y o u r space h a m m e r . W h e n you t rap one , rush over a n d 
B O N K h i m o n the head. Bu t Hur ry ! If y o u lo i ter he wi l l c l imb o u t 
and fil l in t he hole. The s l ightes t t o u c h f r o m h i m and y o u are 
e lec t rocu ted . J u s t t o a d d t o y o u r p rob lems, y o u r o x y g e n is 
r unn ing o u t . 

FEA TURES INCL UDE: 
4 d i f fe ren t sc reen layouts . 
Score and h igh score coun te r d isp layed on screen. 
" H a l l of F a m e " h igh score record . 
4 se lectable speeds and cho i ce of u p t o 9 mean ies t o s tar t . 
M o r e po in t s sco red fo r m o r e levels " m e a n i e " fal ls. 
N o J o y s t i c k s Requ i red. 

S O L D O N C A S S E T T E £7.95 

Pr ice inc ludes V A T , Post & Pack ing . 
Cheques & POs payable to : 
J . M O R R I S O N ( M I C R O S ) L T D . 
2 , G l e n s d a l e S t r e e t , 
L e e d s L S 9 9 J J , Y o r k s h i r e . 
T e l : ( 0 5 3 2 ) 4 8 0 9 8 7 
O T H E R S O F T W A R E A V A I L A B L E F O R D R A G O N 3 2 S E N D S . A . E . F O R D E T A I L S 

Buy f r o m us w i t h con f i dence 
Full m o n e y - b a c k guaran tee on all our p r o d u c t s 

"Thank you once again for your prompt service; yours 
must be the most user-friendly company in the business!" 
G.S. Yorks 

"I must congratulate you not only on the quality of your 
goods but also on your excellent service." G. W Solihull 

Q u a l i t y s o f t w a r e 
Z X 81 S p e c t r u m B B C Vic -20 

GAMES CASSETTES 
2X81 (16K) SUPER INVADERS £<95 
On screen league tablet. animated instructions. Gar^e n m j c h n e codo "excellent 

. one of the two best . deservedty popular" <Pet». Con-p Weekly) "Great garrwt'" 
S.F. G o t . 
ZX81 (16K) LYNCHMOB C-S.95 
Exciting word »>me. 2 6 p'jyeis Excefcnt fo i the famly Great tun. educational tool 
Arvi-nation. on-screen scoring. 
Spect rum i l&K) LYNCHMOB. . £$50 
A t to- ZX8I bot with added excitement o< colour, sound and h. res animation 
VIC-20(unoxpandedl INVADERS £6.90 
Machine code, colour, eight sound effect* 
BBC ( " 8 " ) BRIDGEMAN £7 90 
The popular gobble; game Mi res. colour. sound. 

on cov5c::e APPLICATIONS SOFTWARE 
2X81 OKI GRAPHICS STARTER PACK . £4.60 
Four IK G'aphcs programs on cassette w.th 12 pp. explanatory manual, 
2X81 (16KIMULTIGRAPHICS . . . . £6 90 
A user friendly package of procedures g.vmg you fu» control of the 2X81 grapNc* 
functions to compose designs. drawings. aC.'ens etc. Incorporates advanced sketchpad. 
3 s>J« of tout (including lower coiol . animation, ph-itci output. SAVE cfeptoys etc 
8utne»wnon use >t to advertise at pomt-of iale. 20 pp Manual 
Spect rum C48K! SPECTROGRAPHS.1? Send s 9 c V dctt Is 
Another superb user-friendly graphics program - hi-res and lo res sketchpads, i rv l t&ze 
text, oic ctc 
2X81 IK STATISTICS £<CO 
Mean. SO. variance, correlation, regression, t and F lews 8 pp Manual includes Ist i rgs. 
test data etc 
Spect rum I4SKI STATISTICS ipr^e deludes maintenance) . . . £9 90 
Vean. SO, variance, correlation, regression, t tests H.-rej graphic disolavs. data 
manipu'Jtion procedures. 
EPHEMERIS 2X81 11SKI £6 90 Spect rum 116K. 48KI £7 9C 
Interested in heavenly bodies? Input dale, time and your povtion. Cphemens computes 
altitude arimuth. ptose etc etc for sun. rnoon and planeis 

16K RAM pack M e m o t e c h M o m o p a k 16 £28.50 
Send sa » for 6er*</i of our products AX-vTcfuyve /vices, first Class rtivrn-cf-post mi/i" m U.K. European customers add 30p per ntm. TOp Worldwde (Am Mad) AvaJabtf by rr-ti order or from teod.ng corrputtr stores Trade e»Qut"*s wtteome 

D e p t . Y C , 36 F e r n w o o d , M a r p l e B r i d g e , 
S T O C K P O R T , C h e s h i r e S K 6 5 B E , E N G L A N D . 

r i d g e 

o F t w a r e 
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SOFTWARE FILE 
(continued from page 179) 

1 9 9 9 RETURN 
3 0 0 ® P R I N T RT 1 0 , 1 1 ; F L A S H 1.; BR 
I G H T 1 ; " G A M E OUER" 
3 0 0 5 P R I N T RT 0 , 2 7 ; " 
3 0 1 0 FOR n 30 TO 5 0 0 : NEXT n 
3 0 5 0 I F S >h3 T H E N GO SUB 5 0 0 0 
3 1 0 0 C L S : GO SUB 5 6 1 1 
3 5 0 0 L E T l i v c s = l i v e s - l _ _ 
3 5 1 0 FOR n = 4 0 TO 1 0 STEP - 3 : BEE 
P . 2 , n : NEXT n 
3 5 1 5 I F l i v e s = 0 T H E N GO TO 3 0 0 0 
3 5 2 0 I N K 2 : GO SUB 1 0 0 0 : I N K 1 
3 5 3 0 P R I N T RT 0 , 2 8 ; " " : GO TO 
4-000 CLS : P R I N T RT 1 0 , 7 ; " * S N 
A K M R N * " ; R T 1 2 , 11.: ' ' J I H I I I H 
4-005 RESTORE 4-100 
4 .010 FOR n = l TO 1 3 : RERD a , b : BE 
EP 3 , b : NEXT n 
4.0S© RETURN 
4-100 DATA . 3 , 1 , . 1 , 1 , . 3 , 1 , . 1 , 1 , . 1 
, 1 , . a , 3 , . 4 , 4 . , . 2 , 3 , . 1 , 3 , . 1 , 3 , . 1 / 3 
, . 2 , 4 , . 3 , 6 
5 0 0 0 BORDER 3 : PRPER 5 : I N K 0 : L 
ET y = 6 : L E T X = 0 : CLS : P R I N T RT 
1 2 , 1 0 ; " H I G H SCORE" 
5 0 0 1 P R I N T RT 5 , 0 ; " A B C D E F G 

H I J K L M N O P " ; R T 7 , 0 , " © R 
S T U U U X Y Z * » < > ! . " ; RT 
3 , 0 ; " £ : 4. = + - / \ *? $ < > © 

E N D " 
5 0 0 2 L E T r>$ = " " 
5 0 0 3 L E T r $ » " " 
S005__PRINT RT * * 
*
* *

5 0 1 0 - P R I N T RT y , x ; ' V 
5 0 1 5 L E T a = y : L E T b = X 

5 0 2 0 L E T X «X + 2 * ( I N K E Y $ = " 8 " ) - 2 * ( I 
NKEY$ = " S " ) 
5 0 2 1 I F X < 0 RND y » 6 T H E N L E T X = 0 
5 0 2 2 I F X > 3 0 RND y =6 T H E N L E T X =e 
0 : L E T y ny 4-2 
5 0 2 3 I F X > 3 0 RND y = 8 THEN L E T X = 
0 : L E T y = y + 2 
5 0 2 5 I F X < 0 RND y = 8 T H E N L E T X = 3 
0 : L E T y c y - 2 
5 0 2 6 I F X < 0 RND y = 1 0 T H E N L E T X = 
3 0 : L E T y =y —2 
5 0 2 8 I F y«»10 AND x > = 2 8 THEN GO T 
O 5 2 0 1 
5 0 3 0 I F I N K E Y $ = " 7 " RND L E N r > $ < 1 0 

T H E N L E T a$«=SCREEN* ( U - 1 . . X ) : L E 
r n $ > n $ t a $ : FOR r>=30 T & O STEP -
3 : BEEP . 0 1 , n : NEXT n 
5 0 4 0 P R I N T AT 0 , 1 0 ; n * 
5 0 5 0 PRUSE 5 
5 1 9 0 P R I N T RT a , b ; " " 
S 2 0 0 GO TO 5 0 1 0 
5 3 0 0 I F S > h i T H E N L E T h 3 = h 2 : L E T 

b 2 = h i : L E T b i =S : L E T J $ = i $ : L E T 
i * « b $ : L E T h $ e n $ : GO TO 54-00 

5 3 1 0 I F S > b 2 T H E N L E T H 3 = h 2 : L E T 
h 2 = s : L E T J $ = i $ : L E T i $ = n $ : GO 

TO 5 4 0 0 
5 3 2 0 I F 3 > b 3 THEN L E T b 3 = S : L E T 
J$=N$: GO TO 5 4 0 0 
S S 0 0 CLS : P R I N T I N K 2 ; RT 1 0 , 0 ; " 

1 " ; h i ; R T 1 0 , 1 5 ; h $ 
5 5 0 5 P R I N T I N K 1 ; R T 1 2 , 0 , " 2 
" ; b 2 ; R T 1 2 , 1 5 ; i $ 
5 5 1 0 P R I N T I N K 1 ; R T 1 4 , © ; " 3 
" ; h 3 ; R T 1 4 , 1 5 ; J $ 
5 5 2 0 PAPER 5 : P R I N T I N K 0 ; R T 5 , 1 
0 ; " S C O R E T R B L E " ; R T 7 , 0 ; " R A N K " ; A T 

7 , 5 ; " S C O R E " ; A T 7 , 1 5 ; " N f i M E " 
5 5 5 0 FOR n = 0 TO 1 0 0 : NEXT o 
5 6 0 0 P R I N T AT 2 1 , 5 ; " p r e s s a n y k o 
y t o p l a y ! " 
5 6 0 5 FOR n = 1 TO 2 0 0 
5 6 1 0 I F I N 6 5 2 7 8 < > 2 5 5 OR I N 3 2 7 6 
6 < > 2 5 5 OR I N K E Y i o " " T H E N GO TO 

S612 
5 6 1 1 NEXT n : CLS : P R I N T RT 1 0 , 1 
0 ; " S N R K M A N " ; R T 1 2 , 1 6 ; " B Y " ; 
AT 14. , 9 ; "BURDON COMPUTERS" ; RT 1 6 
, 1 4 ; " © 1 9 8 3 " : GO SUB 6 0 0 0 : GO T O 

5 5 0 0 
5 6 5 0 GO TO 5 
6 0 1 0 RESTORE 6 0 5 0 
6 0 2 0 FOR n = l TO 2 0 
6 0 3 0 RERD a , b : BEEP a , b : NEXT n 
5 0 5 0 DRTR . 2 , 0 , . 1 , 5 , . 1 , 5 , . 2 , 0 , . 2 
, 5 
6 0 5 5 DRTR . 2 , 1 , . 1 , 6 , . 1 , 6 , . 2 , 1 , . 2 
, 6 
5 0 6 0 DRTR . 2 , 0 , . 1 , 5 , . 1 , 5 , . 2 , 0 , . 2 
5 0 6 5 DRTR . 1 , 1 , . 1 , 2 , . 1 , 3 , , 1 , 4 , J 
, 5 
5 1 0 0 RETURN 
S 1 1 0 RESTORE 6 1 5 0 : FOR n = l TO 1 2 
6 1 2 0 RERD a : BEEP . 2 , 3 : NEXT n 
5 1 3 0 RETURN 
S 1 5 0 DRTA 0 , 0 , 4 . , 1 2 , 1 1 , 9 , - 1 , - 1 , 2 , 
3 0 0 0 ' R E S T O R E 9 5 0 0 : FOR Z = 1 TO 7 
9 0 0 5 RERD Z $ 
9 0 1 0 FOR n = 0 TO 7 : RERD a : POKE 
USR z $ + n , a : NEXT n 
9 0 2 0 NEXT z 
9 1 0 0 RETURN 
9 5 0 0 DRTR " a " , 6 0 , 1 2 6 , 2 5 5 , 2 5 5 , 2 5 5 
, 2 5 5 , 1 2 6 , 6 0 
9 5 1 0 DATA " b " , 0 , 2 4 , 6 0 , 6 0 , 6 0 , 6 0 , 2 
4 , 0 
9 5 2 0 DRTR " e " , 14 , 5 5 , 2 4 8 , 2 4 0 , 24-8 , 
254 - , 1 2 6 , 2 8 
9 5 3 0 DRTR " C " , 1 1 2 , 2 3 6 , 3 1 , 1 5 , 3 1 , 2 
5 5 , 1 2 4 , S 6 
9 5 4 0 DRTR " f " , 2 4 , 6 0 , 1 2 6 , 2 5 5 . . 2 4 5 , 
2 2 7 , 9 8 , 3 4 
9 5 5 0 DRTR " d " , 6 8 , 7 0 , 1 9 9 , 1 7 5 , 2 5 5 , 
1 2 6 , 6 0 , 2 4 
9 5 6 0 DRTR " g " , 0 , 4 , 8 , 6© , 1 2 6 , 1 2 6 , 6 
0 , 2 4 

Life 
Andrew Diifey, 
Wit ley, 
Surrey. 

THIS LIFE p r o g r a m is fast, uses nearly all the 

screen, makes good use of colour graphics, and 

has a bit o f sound thrown in. 

The emphasis is definitely on fast, as the 

main fascination o f Life is the constantly 

changing patterns. Since Basic is far too slow 

to do this, I have used some machine-code to 

control the birth-death logic and to display the 

cells. Unfortunately, because o f the way screen 

memory moves about in the Vic when more 

than 3K o f extra R A M is fitted, those lucky 

Vic owners will need to down-grade their 

machines to use the machine code. 

The machine code is really quite straight-

forward. It looks at each character space in the 

display in turn. It then counts up how many 

" l i ve " cells surround the space it is currently 

examining, and, depending on the rules o f 

L,ife, it marks that space as either live or dead. 

It does this by changing that space's colour. 

When it has done this for the whole display, 

it goes through it again. Th is time, wherever it 

finds the colour that corresponds to a live cell, 

it puts in a cell character. Otherwise, it puts in 

a space. 

Because the p rogram uses co lour to 

distinguish between live and dying cells, some 

really interesting effects can be obtained 

depending on the choice o f colours. T o allow 

as much freedom as possible I have included 

multi-colour mode colours, which can be used 

for the dying cell colour. The colours used in 

the multi-colour graphics depend to some 

extent on the colour selected for the live cells. 

The initial pattern o f cells can either be 

randomly produced by the computer, or set by 

the user, using either the keyboard or a 

joystick. 

When the colony o f cells either becomes 

stable or dies the program will tell you how 

many generations o f cells it took, and allow 

you to either rerun thc program or end. 

10 TC"7680:CO=30720 
26 KB=197 PA"37137 PB=37152:DD=37 154 
30 POKE37139,0 
10O GOSUB1000 
110 GOSUB2O60 
126 G=0:N«128:D=2:PRINTMSTJ HIT ' F l ' TO STOP " 
130 P0KE36876,N:SYS828:P0KE36876.0 
140 N=N+D IFN=1280RN=252THEND=-D 
150 IFP£EK<0»0THEH200 
160 IFPEEK<KB>=39THEN210 
170 G=G+1 GOTO130 
197 REM 
198 REM END 
199 REM — — 
200 PR INT TOPPED AFTER"G"GOS"CHR$< 157>CHR*< 148) "E"; 
210 PRlNT"aaSRHE-RUN OR ? " 
220 GOSUB3000 
230 IFA*="R"THENlid 
240 1FA$O"E"THEN220 
250 POK E36879,27 PR I NT " rZ«i*X^0PE VOU ENJOYED IT" END 
997 REM 
998 REM TITLE 
999 REM 
1060 P0KE36879,44 
1010 PRINT"r2«"TAB<7> I F E" PRINTTAB(6.>"!7J " 
1020 PfilNT-WWa fl VERSION OF THE MCLASSIC COMPUTER GAME JOS1BV ANDREW DIL 

LEV" 
1030 PRINT"«IC8i.l LOADING MACHINE CODE" PRINTTAB<5> ">PLEASE WAIT" 
1040 GOSUB5000 
1050 PRINT"H SB R E fl D V • 
106O PRINT"e«la HIT AMY KEY TO START" 
107O GGSUB3000 RETURN 
1497 REM 
1498 REM INSTRUCTIONS 
1499 REM 
1500 PRINT'TWI USE THESE KEYS TO POSITION THE CELLS" 
1510 PRINTTABCl0>"WlLiPI'lllljMI«- PRINTTABC4)"»X1_EFT-*C >5?-RIGHT" :PRINTTAP<10>" 

X 3 down" 
1520 PR I NT"W aJFACE-BAP ,7F0R CELL" 
1530 PR I NT OR USE A JOY-STICK)" 
1540 PRINT"M MH HIT ANV KEY " 
1550 GOSUB3000-RETURN 
1997 REM 
1998 REM START 
1999 REM 
2000 PRINT"r3":F0RI=0T07:P0KE646,I :PRINT" 
2010 PRINT"»n_IVE CELL COLOUR" 
2020 INPUT"<1-8>";LC:IFLC<10RLC>8THENPRINT"T1" GOTO2020 
2030 LC=LC-1 P0KE36878,l50Rl6tLC = P0KE646,LC:PRINTTAB<11)"•MB" 
2040 FGRI=0TO1SP0KE646,I PRINT" • " ; NEXT PRINT 
2050 PR I NT "WiT DYING' CELL COLOUR" 
2060 INPUT"<1-16>",DC IFBC<1ORDO160RDC-1"LCTHEMPRINT' 11" : G0T02060 
2065 DC-DC-1 P0KE646,DC PRINTTAB<11>"•" 
2070 PRINT'JUmaDK <Y/N>?" GOSUB3000 
2080 IFA*<>"V"THEN2O0O 
2090 P«:E871.LC POK'E903,LC P0KE867, DC 
2100 PRINT'TJaaPBOSITIOH CELLS" = PRINTTAB<;5>"»r»jR- • PRlNT"*iadR5ftND0M ?' 
2110 GOSUB3000 
2120 IFA$="P"THENGOSUB2500•RETURN 
2130 IFAi="R"THENGOSUB28O0:RETURN 
2140 GOTO2110 
2497 REM 
2498 REM POSITION 
2499 REM 
2500 PRINT'MM INSTRUCTIONS SkY/N>?" GOSUB3000 
251U IFA*="V"THENGOSUB1500 
2520 PRINTTW 'F7 ' WHEN FINISHED" P0KE198,0 X=1 V=I 
2530 P=TC+22*V*X:U=PEEK<P> = UC=PEEK<CO+P> 
2535 POKEP.128+U:POKECO+P,1 
2540 K»PEEK<KB>:J1«PEEK<PA>-P0KEBD,127 J2=PEEK<PB> P0KEDD,255 
2550 IFK=63THENP0KEP,U:POKECO+P,UC:RETURN 
2560 IFK=320R<JlAND32>a0THENU=8l:UC=LC;G0T02535 
2570 H>:=X+<K=29OR<J1AND16)=0>-(K=37OR'.J2AND128>=0> 
2580 NV=V+<K-410R< J1AND4)=0>-<K=26OR<J1flND8)-0> 
2590 IFNX=XANDNV=VORHX<10RNX>200RNV<10RNV>21THEN2540 
2600 POKEP,U-POKECO+P,UC 
2620 X"HX V=NV:GOTO2530 
2797 REM 
2?98 REM RANDOM 
2799 REM 
2800 PRINT".!" 
2810 F0RVMT021 F0RX=lT02ft 

NEXT PRINT 

(continued on page 183) 
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DEPT YC, 9 TWEED CLOSE, SWINDON, WILTS 
SN2 3PU Tel: (0793) 724317 Trade enquiries welcome 
Export Orders: Please add £1.00 per tape airmail 

Z U C K M A N 
Z X 8 1 (16K) 

* A L L MACHINE CODE 
(10K) 

*FOUR INDEPENDENT 
GHOSTS 

*HIGH-SCORE 'HALL 
OF FAME' 

*AUTHENTIC ARCADE 
ACTION 

*TITLE/DISPLAY 
MODE 

O N L Y £ 5 . 9 5 I N C . P & P 

F R O G G Y 
Z X 8 1 (16K) 

*MOVING CARS, 
LOGS, TURTLES 

*ALLIGATORS, 
DIVING TURTLES 

*FOUR 'SCREENS' OF 
ACTION 

* A L L A R C A D E 
FEATURES 

*ENTIRELY MACHINE 
CODE 

O N L Y £ 5 . 9 5 I N C . P & P 

* Z X S p e c t r u m ^ 
\J FROGGY 16K or 48K 

S P E C T R U M V E R S I O N O F 
A R C A D E G A M E W I T H F U L L 
A R C A D E F E A T U R E S : -

• F a b u l o u r H i - R e s C o l o u r G r a p h i c s 
• A u t h e n t i c S o u n d E f f e c t s + 3 T u n e s 
* 3 - D L o g s . S w i m m i n g & D i v i n g T u r t l e s 
' 3 L a n e s o f M u l t i c o l o u r e d v e h i c l e s 
' O n - s c r e e n S c o r e , H i - S c o r e , T i m e - b a r 
• S n a k e . A l l i g a t o r s a n d B a b y F r o g 
" T o p 5 ' H i g h - S c o r c ini t ia ls t a b l e 
" D e m o n s t r a t i o n G a m e r o u t i n e 

Y o u r h o m e - s i c k f r o g m u s t l e a p a c r o s s a 
b u s y m a i n r o a d , t h e n o n t o l o g s a n d t u r t l es 
in t h e r iver t o r e a c h s a f e t y o f t h e r iver-
b a n k f r o g - h o m e s . 

T H I S M A C H I N E - C O D E G A M E M U S T B E 
S E E N T O B E B E L E I V E D I ! 

O N L Y £5.95 I N C . P & P 

E X P L O R I N G S P E C T R U M B A S I C £ 4 . 9 5 An ideal complement to the Sinclair manual. Over 50 games, application & utility programs 
p l u s e x p l a n a t i o n s o f p r o g r a m m i n g t e c h n i q u e s . M i k e Lore!. 1 9 2 p a g e s . 

T H E E X P L O R E R S G U I D E T O T H E Z X 8 1 £ 4 . 9 5 The book fo' the ZX81 enthusiast, now in edition 2 with 152 pages of games, 
e n g i n e e r i n g & u t i l i t y p r o g r a m s p l u s m u c h u s e f u l i n f o r m a t i o n o n m a c h i n e 
l a n g u a g e a n d h a r d w a r e . M i k e L o r d . 

W A K E U P Y O U R A T O M £ 4 . 9 5 2 0 fl'®31 p r o g r a m s t o m a k e t h e m o s t o f y o u r A t o m ; i n c l u d i n g t h e c o l o u r b o a r d ( o l d o r n a w t y p e ) i f f i t t e d . 
P l u s c o p i o u s p r o g r a m m i n g t ips . B r i a n L l o y d . 

T H E A T O M M A G I C B O O K £ 5 . 5 0 A w e a , t h © f g s m e s a o d o t h e r p r o g r a m s p l u s m u c h u s e f u l s o f t w a r e a n d h a r d w a r e i n f o r m a t i o n . . 
M i k e L o r d . 

Also available: 
W H A T C A N I D O W I T H I K ? R o g e r V a l e n t i n e £ 4 . 9 5 

G E T T I N G A C Q U A I N T E D W I T H Y O U R 2 X 8 1 T i m H a r t n e l l £ 4 . 9 5 A T O M R A M B O A R D S S - A E for de ta i ls . 
G E T T I N G A C Q U A I N T E D W I T H Y O U R A C O R N A T O M T i m H a r t n c l l & T r e v o r S h a r p i e s £ 7 . 9 5 A T O M R O A M B O A R D S £ 3 5 . 0 0 inc lus ive S o f t w a r e s w i t c h 
P R A C T I C A L P R O G R A M S F O R T H E 8 B C C O M P U T E R & A C O R N A T O M D. J o h n s o n - O a v i e s £ 5 . 9 5 b e t w e e n 3 ut i l i ty R O M s a r d 4 K R A M ( f i t ted) to l o a d y o u r o w n 

'ut i l i t ies ' f r o m t a p * or d isc . 

AH prices include U.K. P&P and VAT where applicable. Overseas customers add €1 .50 per item for surface mail. 

T I M E D A T A Ltd. Dept A 
1 6 H e m m e l l s , L a i n d o n , B a s i l d o n , E s s e x T e l : ( 0 2 6 8 ) 4 1 8 1 2 1 
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SOFTWARE FILE 
(continued from page 181) 5060 

51 OU 
RETURN 
DATA H=« JT S5.01 o3.Fi- Fi.f.le 83 FC 85 00 f&.-ee sr n . 02 63 *2 

2S20 IFRNDCl><.2THENP=TC+22*Y»X POKECO+P LC POKEF &1 02 MS 
283© NEXT NEXT 5110 CMTM 2e H3 b* ftte Fli EO rU OS EO o^.FO Oo 
2840 RETURN 5l2tf EflTA fi9 00 10,02 f»,e0.91,FB,20 CC u3 BD A2•02•C9 i5 DO c. 
3008 GETft* IFftf--THEU30O0 513© DATM 17,85 01S5.FE MS IE 85 0fi5>».'96.8S.FC 
3010 RETURN 5140 DATft Bl,FE,29/OF,C9/00 FO O4.m9.20 D© 02.A9.51 t-t HI FO 02 84 00 91, 01 20-
499? REK CC.03 
49S3 REM CODE LOADER 5150 tATA rill.h2• 02 C9 2A.D0 EC.t>0 
4999 REM 5160 DRTA 3S.A5.01.E9.ir.85 FE,A5.02 £9 00-85.ri-
seee 1=323 51 ro DATA fti 07,8-4.FD,BD.A3 02. 18,S5 FE 85 FE.98-U2-E6 FF Bl.FE 
5010 REfiDH* IFH*«-••THEN5€>58 5130 DATA C9 51-DO-02 E6FD,CA,10,£9,60 
5020 H=flSC<H*^-48 L»ftSC<RIGHT*<H*,l>>-45 51.=>0 DATA AC ftl 02.E8.EO 14.W. 14.A2-O0.EE A2.01 18 Ab 01 69-02.90 0-i E6 82 ,E6-
5030 H»H»?*<K>9> L«L«T*<L>9> CC 
5040 POKE I . IfefHH. I - I - 1 G0T0501© 5200 DATA 85 0I-85 Ki.SE.nl 02.E6.01.E6.FH L-0,64 EO 
5050 FORJ»0T07 REfiDX'P»CE6?5«J»X-NEXT 5300 DATM 1-1,20 2 20 1 1.0 

Function graphs 
Billy Wain, 
Heckmondwike, 
West Yorkshire. 

T H E PROGRAM o c c u p i e s a b o u t 2 . 5 K o f 
memory. The program itself plots any graph 
between specified points in mode 0. By 
plotting the axes and choosing a suitable scale, 
a good graph is obtained. Points are calculated 
before plott ing them, ensuring maximum 

speed when plotting. By pressing any oi" the 
function keys 0 to 7 example ploib have 
been entered for the inexperienced. Scaling for 
the axes was done by the simple expedient of 
taking logs between maximum and min imum 
values. 

t o RFM . 
2 0 REM . 
3 0 REM . 
4 0 «KEY 
SO "KEY 
6 0 * K E Y 
70 * K E Y 
8 0 »KEY 
9 0 •KEY 

l O O "KEY 

. . FUNCTION GRAPHS . . . 

. . By B . M o n 6 U S c . . . . 
Exj i iT.pl v p l o t s o n r«<f k * y « 

1M 

SM 

« i h o H n . 1 

s i n ( X ) :m o :m 6 . 2 a :m 0 . 0 2 
x-2 im -10 :m 10 :m o . j :m 
x ' 3 :m -10 im 10 im o . t :m' 
i / x :M o :M 10 IM o . 1 :M 
LOG(X) IM O . I IM 10 IM 0 . 1 IM 
1*2«COS(X> »COS<2*X) IM - 6 . 2 8 IM 6 . 2 8 IM 0 . 0 4 
COS<X> ~2 IM O IM 6 . 2 8 IM 0 . 0 2 IM 

H O • K E Y 9 DEL . 3 0 , 1 SO IMRUNIM 
120 MODE 7 
1 3 0 VDU 2 3 | 8 2 0 2 » 0 i 0 l 0 | 
1 4 0 P R I NT T A 8 < 9 , 1 2 ) i C K R * 1 1 3 0 ) j C K R * < 1 3 6 > i " P r o » » f 9 t o r u n ' 
1 3 0 VDU 2 1 1 STOP 
1 6 0 VDU 6 
1 7 0 ON ERROR GOTO 9 3 0 
ISO MODE 1 
1 9 0 VDU 1 9 , 0 , 4 j O | 1 7 . 3 . 1 2 
2 0 0 P R I N T 
2 1 0 P R I N T T A B < 1 2 > - F u n c t i o n O f » p f > » " 
2 2 0 P R I N T T A 8 < 1 2 > S T R I N S » ( 1 5 , " _ " ) 
2 3 0 VDU 2 8 , 2 . 3 0 . 3 7 , 4 , 1 7 , 1 2 9 . 1 2 , 1 7 , 3 
2 4 0 P R I N T " E n t a r t h a f u n c t i o n o f t h o g r a p h . " 
2 5 0 P R I N T 
2 6 0 P R I NT • 
2 7 0 PRINT 
2BO P R I N T ' 
2 9 0 P R I N T 
3 0 0 P R I N T " 
3 1 0 P R I N T 
3 2 0 P R I N T ' 
3 3 0 P R I N T 
3 4 0 INPUT T A 8 t 3 ) " Y - " F * 
3 3 0 I F F « - " " | V D U 1 1 | P R I N T S F C < 4 0 ) ! V D U l 1 , 1 ! : G O T O 3 4 0 
3 6 0 P R I N T 
3 7 0 P R I N T TAD ( 3 ) " I n p u t t h o r a n q o o f > - v a l u « ' 
3 8 0 INPUT" TAR MO> " F r o n x - " V l 
3 9 0 I N P U T ' T A B U O ) " T o x » " V 2 
4 0 0 I F V 2 - V 1 C - 0 THEN VDU 2 8 , 2 , 3 0 , 3 7 , 1 6 , 1 2 , 2 8 , 2 , 3 0 , 3 7 , 4 i G O T O 3 7 0 
4 1 0 INPUT ' T A D < 1 0 > " i n » t « r p * o 1 " » t e p 
4 2 0 I F V 2 — » t a p < V I OR m t v p - O P R I N T T A B ( O , 1 8 ) ; S T R I N G * ( 4 0 , " " > : P R I N T T A B < 0 . 1 7 > s i G 

0 T 0 4 1 0 
4 3 0 I F < V 2 - V l ) / « t v p > 6 4 0 « - 1 0 i P R I N T " W i t h • » t o p v a l u o o f " s « t o p | - , t h « r a « r « " 

' " t o o a a n y p o i n t * t o p i o t . - • " I n p u t a l a r g o r - s t o p v a l u o . " n t o p « 0 : 0X-J.O2O1OA t GOTO 
4 2 0 

4 4 0 P R I N T PRESS ESCAPE TO RERUN THE PROGRAM" 
4 5 0 A * - I N K F . Y » t l 0 0 1 
4 6 0 N P - I N T < < V 2 - V l > / ® t e p ) * l 
4 7 0 « X - t . 0 2 0 l 0 A 
4 8 0 D IM X < N P > , Y < N P > , Z < 9 > 
4 9 0 FOR R X - 1 TO 9 j R £ A O Z < R X > i N £ X T 
SOO X - V l i Y < 0 ) - O l Y l - 0 « Y 2 - l i M - O i N « 0 

W r i t * I t i n t a r e * o f 

a.g. Y - <X"2*2> ' "2" 

T h e n p r o u 'RETURN ' t o c o n t i n u e " 

l P r » « » f 0 - f 6 f o r e x a m p l e p l o t e ) " 

S I O X X - I 
3 2 0 X < X X > - X : Y < X X > - F V A L < F * > 
S 3 0 I F Y t X X > > 6 0 0 0 Y < X X > - 6 0 0 0 
3 4 0 I F Y I X X ) < — 6 0 0 0 Y < X X > - - 6 0 © 0 
SSO IF Y ( X X > >Y2 Y2»Y<XX> Ei .SE It- Y ( X X » < Y 1 Y 1 - Y < X X > 
3 6 0 X X - X X * H X - X « « t a p 
3 7 0 I F X >V2 THEN 5 8 0 ELSE 3 2 0 
5BO X X - X X - 1 : S X - 1 2 0 0 / < V 2 - V 1 > 
3 9 0 0 X X - A 0 B ( V l « S X ) 
fcOO S Y - 1 0 2 4 / < Y 2 - Y 1 > 
A l O 0 Y X - A R S < Y 1 » 8 Y > 
6 2 0 I F OYX>64 OX-O ELSE O X - 6 4 
6 3 0 I F 0 X X > 8 6 PX- O fiLSS P X - 8 6 
& 4 0 VDU 2 2 , 0 , 5 
6 3 0 VDU 2? .OXX«PX |OYX->OZ i 
6 6 0 MOVF. 0 , 1 0 2 4 
& 7 0 DRAM 0 . - 1 0 2 4 
6 8 0 MOVE - 1 2 8 0 , 0 i D R A W 1 2 8 0 . 0 
6 9 0 PROCSCALG < V 2 . V I ) 
7 0 0 REPEAT M - M * l 
7 1 0 » t e p - Z I M ) » Y 
7 2 0 U N T I L * t o p « 5 X > - 6 4 OR M - 9 
7 3 0 FOR X - V l TO V 2 * m t ® p STEP a t » p 
7 4 0 MOVE X » S X , 0 : D R A K X « S X , - 1 0 
7SO MOvr X » S X - 0 , - 2 0 i P R I N T ; X 
7 6 0 NEXT 
7 7 0 P R O C S C A L E t Y l , Y 2 > 
7 8 0 REPEAT N - N - l 
7 9 0 y « t o 3 " 2 < N > »Y 
e o o U N T I L S Y . y o t o p > - 6 4 OS N - 9 
8 1 0 FOR Y « Y l TO Y 2 » y » t o p STEP y n t a p 
8 2 0 MOVE 0 , Y » S Y I DRAW - 1 0 , Y » B Y 
8 3 0 MOVE - 6 4 , Y « S Y * 8 s P R I N I | Y 
0 4 0 NCXT 
8 5 0 MOVE O , Y « S Y i D R A W - 1 0 , Y « 3 Y 
8 6 0 X - l i R f c P E A l 
87 f t PLOT 7 0 , X < X ) " S X , Y < X ) • S Y 
8 8 0 X-X- . I t U N T I L X>XX 
8 9 0 GOTO 8 9 0 
9 0 0 DEF PROCSCALE < P , 0 > 
9 1 0 Y - L O G ( A 0 S < P - 0 ) > 
9 2 0 I F Y / - . 3 Y - I N T < Y » 0 . 3 ) : E N J P R 0 C 
9 3 0 Y - l O ~ < I N T < Y > > 
9 4 0 ENDPROC 
9SO REM . . . ERRORS . . 
960 I F E R R - 1 7 RUN 
9 7 0 I F E R R - 1 8 AND X X - I X - X - a t o p i K O T O 5 1 0 
9BO I F E R R - 1 8 * t a p - n t e p * ( i t o p / 1 . 3 ) I X - V l - a t c p i G O T O S I O 
9 9 0 I F E R R - 2 2 X - X . o t o p i V < X X ) - 6 O O O 1 G O T O SAO 

lOOO I F E R R - 2 0 Y t XX>"6OOO1GOTO 5 6 0 
I O I O REPORT 1 PR I NT - a t l i n o * i E R L i END 
1 0 2 0 EN&PROC 
1 0 3 0 DATA . I , . 2 , . 5 , 1 . 2 , 5 . 1 0 . 2 0 , 5 0 

Quick change 
Mark Lowe, 
Berkswe/I, 
West Midlands. 

USUALLY TO change the colour o f the Paper, 
Ink, Bright and Flash you have to clear the 
screen on a 16K Spectrum. When this 
program is executed it changes the Paper, Ink, 
Bright and Flash immediately. 

T o use the program you have to first load 
the loader supplied on the sheet and run it. 
Once the machine code is in memory you can 
delete the loader and type in your program, 
here is an example program: 
10 FOR N = 1 T O 50: LET A = INT ( R N D * 2 5 5 ) : 

LET B = INT ( R N D ' 1 7 5 ) 
20 PLOT A , B : D R A W 2 5 5 - A : P L O T A . B : 

D R A W O - A , 0 - B 
30 NEXT N 
40 FOR N = 1 T O 2 5 5 : P A U S E 50: POKE 32254,N 
50 R A N D O M I S E USR 32250: N E X T N 
A l l of the code has been adapted from a list of 
instructions printed in Kathleen Peel's 
machine-code article, in August Your 
Computer. The code is only 25 bytes long so it 
wi l l not take very long to enter. 

1 & C I E R R 3 2 2 4 3 
2 © E O R F4 = 0 T O 2 4 
3 © R E A D f=f = R O K . E 3 2 2 5 O • R B : N E X T R 

D R T R 3 3 O 3 3 ^ • S © 2 2 ^ 3 2 5 5 ^ . 1 1 2 
D R T R 3 5 1 3 - 3 2 , 2 5 1 . - 2 1 3 2 2 4 7 , 1 4 2 
D R T R 1 1 2 . , 3 5 1 3 3 2 ^ 2 5 1 ^ 2 0 1 

T O U S E = 

POKI 3 2 2 5 4 ... ftTTR 

P O K E T H E ! R T T R I B U T E I N T O L O C A T I O N 
3 2 2 5 4 T H E N T O E X E C U T E T V R E = 

R R W D O N I S E U S R 3 2 2 5 0 

C O D E M N E M O N I C S : 

3 3 

1 4 
1 l ; 
3 5 
1 3 
3 2 
2 1 
3 2 
1 4 
1 1 ; 

3 3 
1 3 
3 2 
2 3 

© 
e 
3 

2 5 1 

2 4 T = -

: 5 1 

3 3 I— D H L 
< 2 2 5 2 3 > 
I— O B < R T T R > 

5 I— D D , 3 
L D C j - 2 5 5 
I D I—II < 3 > 
I N C H L 

D E C C 
OTP* H 2 , - 5 
D E C D 
J R 
I— O C ... 2 
I — D " H I — < IE*. > 
I N C H L 

D E C D 
J R N Z , — 5 
R E T T O 
E R S I C 

Writing aids 
Julian Wood, 
Downham Market, 
Norfolk. 

T H E FOLLOWING machine-code rout ines arc a 
great aid to the Basic programmer wr i t ing and 
developing programs. The explanation o f how 
to enter and use each routine refers to the 
listings of the relevant Basic program which 
Pokes the machine code into memory. 

First a Line Block Delete: Enter a line 1 
f continued on page 187) 
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3D TUNNEL I6K 4SK S p e c u u m 
A lull ac t ion graphics game to test 
your skill and nerve W h a t l ies in the 
depths of the tunnel7 Fly ng bats, 
leaping toads, scurrying rats, c r a w l n g 
so dcrs ail appear m the depths of the 
moving tunnel The 48K version also 
holds a surprise r store' ONLY £5 95 
Compatia'c w i th Kempston and AGF 
Joyst cl-s ' 3 0 Tunnel contains some 
of the r ros t impressive graphics vou ' re 
likely to see on the Spect rum" 
Computer and Video Games 

ESCAPE 16K Spect rum 
You'll need plenty o l s ta i r na to escape 
the dinosaur infested maze You'll have 
to f ind the axe and break out o l the 
maze. but the Tnceratops w H be 
looking for you and the Pteranodon 
COu'd swoop d o w n on you at any t ime1 

ONLY £4.95 "One ol the best and most 
o> guial games w e have seen for the 
Spectrum so far* Sinclair User 

30 DEFENDER' I6K ZX81 
Fancy yourself as a spacef ighter ' ' 
Here's your chance to f ind out how 
good you w o u l d be n defending your 
home planet A fast moving machine 
code game m 3 0 w t h meteors, stars, 
explosions, plasma blasts, photon 
beams and ot course ai>en space craft 
to look out for1 Your cockp i t display 
w i l l s h o w shield strength, alt i tude, 
proximity, f o rward radar and your 
score ONLY £4 95 Another 30 w i n n e r " 
Sinclair User 

rnn iris -\/QI n II i / /\i 11 
30 MONSTER M A Z E ' l&X ZX81 
The u f tma te 30 maze game for your 
ZX81. not only do you have to f ind your 
w a y out of the rr.3ze but you' l l have to 
w a t c h out for the T Rex - it w i l l actua<'V 
run towards you w h e n it sees y c u ' 
Fast moving mach ine code graphics. 
ONLY £4.95 "If I had to choose just 
one program to impress an aud ience 
w i th the capabiMies of the ZX8I. the 
30 Monster Maze w o u l d be the one 
wi thout doubt" ZX Computing 

FULL SCREEN BREAKOUT' IK ZX81 
You've probably played breakout before 
but never w i t h the incentive of th s 
one1 See h o w much money you can 
w i n and w a t c h the pounds conver t to 
dol lars 3 speeds. 2 bat sizes and 3 
angles of rebound all in mach ine code 
ONLY £1.95 "Best o f . : « k i n d ' W h c h 
M i c r o and Sof tware Review 

'Those games have previously been 
avai lable f rom J K Greye Sof tware l t d 

Please rush me: 
• 30 Tunnel 16K-48K (a £5.95 inc. 
• Escape (a £4.95 inc. 
• 30 Defender (« £4.95 inc. 
• 30 Monster Maze (<t £4.95 inc. 
• Full Screen Breakout (a £1.95 inc. 
Please tick box Total inc. 

Cheques/PO payable to New Generation Software 

Name 

Address 

New Generation Software Freepost BS3433 Oldland Common Bristol BS15 6BR 
All games wr i t ten by Ma lco lm Evans-The 30 expert. For instant despatch phone 01-930 9232 and quote your credi t c a r d number. Freepost BS3433 Oldland Common 

Bristol BS156BR 

Linsac's ZX Companion series has received excellent press 
reviews: 

"Far and away the best" — Your Computer 

Thoughtfully written, detailed and illustrated with 
meaningful programs ... outstandingly useful" — EZUG 

T h e S p e c t r u m G a m e s C o m p a n i o n ' is the latest addition 
to the series and is aimed at the games player and 

programmer alike. Twenty-one games designed specifically 
for the ZX Spectrum are included, with clear instructions on 

entry and play. Each program is explained fully with 
complete details on how it is designed and written. 

Introductory chapters show how to set up and use the 
Spectrum and how to create your own games. Later 

sections cover number games, word games, board games, 
simulation games, dice games, card games and grid games. 
If you want to enjoy your ZX Spectrum and learn its secrets 

at the same time then this is the book for you! 

Bob Maunder is co-au thor of 'The ZX80 Compan ion ' and author of 
'The ZX81 Compan ion ' . He is a Senior Lecturer in Compute r 

Science at Teesside Poly technic , holds an M S c degree in Compute r 
Science, and is a Member of the Bri t ish Compu te r Soc ie ty . 

T h e S p e c t r u m G a m e s C o m p a n i o n is available from good 
book shops, or send £5.95 to: 

L I N S A C , ( Y C ) 68 B a r k e r R o a d , M i d d l e s b r o u g h , 
C l e v e l a n d T S 5 5 E S 

Brace yourself for a 
new generation of software 

Zauns J siY.U-

i r i f s Ziilsi.yj/a 

Postage is free within the U.K. add €1 for Europe or £2.50 
outside Europe. 

ISBN 0 907211 02 X 
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NEWNES PROGRAMMING BOOKS 
A major new series of computing titles from Newnes Technical Books specially written for micro 
users. The first book in the series is a general introduction that summarises all of the commonly used 
micro languages. Books two and three cover BASIC and Pascal and later books will deal with 
COBOL, Fortran, FORTH, Assembly Language etc. Each book contains sample programs, explains 
the fundamentals of programming in each of the languages covered and encourages readers to 
write their own programs. The first three titles in the series are now available. 

All £5.95 Softcover 216 X 138 mm 
Programming Languages for Micros Garry Marshall 0 408 01185 8 136 pages 
BASIC for Micros JeffMaynard 0 408 01224 2 128 pages 
Pascal for Micros Mikes James 0 408 01249 8 176 pages 

Also of interest 
ZX Spectrum User's Handbook Robert J Simpson and Trevor J Terrell 

This is an invaluable guide for all owners and users of the ZX Spectrum It explains the features and 
operation of the machine and gives enough information on programming in BASIC and machine 
code to enable readers to exploit the Spectrum's features in many practical applications. The sound 
facilities are described and eight colour plates illustrate the Spectrum's advanced colour 
capabilities. 
Softcover 0408 01323 0 208 pages £6.95 

Order these books from your local bookseller. For a catalogue giving details of all Newnes Technical 
Books computer titles please write direct to the publishers. 

Newnes Technical Books, Borough Green, Sevenoaks, Kent TN15 8PH. 
k * 

A MUST FOR 
ANYONE INTERESTED 
IN ZX MACHINE CODE! ^ ^ 
T h e f i nes t r ange of u t i l i ty p r o g r a m s for ZX C o m p u t e r 

Used b y p r o f e s s i o n a l s . Very use fu l ^ f f S f f S 

for b e g i n n e r s f f J t M f l f i f l ^ T ? ^ " * ^ 

S ^ f e S S p * — " rtllURESUU 

^ f e s s s p 
- U l U l l b U U M ' J 

s;«elrum Softwi'9 mJlW how Bvtln MKto Strutkaai. Mktowir* ItfCMttr MuCl&onjJ seppfers: GttNta 4 GMfg» ^ y 

CTURESQUE 
CTURESQUECTURESQUFi 

IN VOI R IIHiH 

STREET SHOPS 

S V 

Addictive Games 

for SPECTRUM 48K 
AND ZX8116K 

• V E R S I O N 

I ^ T h i s superb game is now available f rom branches of 

W.H. SMITH * and BOOTS. 
Manage your o w n team in this excit ing game of skill which 
vividly captures the drama and exci tement of real football. 

FEATURESINCLUDE: 
• 4 D I V I S I O N S * F . A . C U P * P R O M O T I O N & R E L E G A T I O N • 

• Y R A N S F E R M A R K E T * T E A M S E L E C T I O N • 
• S A V E G A M E F A C I L I T Y • • • AND MUCH MORE! • • * 

W H A T T H E P R E S S S A Y A B O U T I T : — 

HF YOU have always wanted to manage a football team, F O O T B A L L 
M A N A G E R , from Addictive Games, is for you — The game is ideal for 
a football fanatic but the most interesting thing tor us was the 3-D 
graphics used to create the goalmouth action — the game is a winnor 

S I N C L A I R U S E R F E B R U A R Y 1 9 8 3 

> Although / 'm no great football fan, / really enjoyed playing this game 
excellent use is made of colour and user-defmed graphics The game 

is very logically put together, so that the development of strategy and 
tactics has a real effect, for example, one of my teams got through to 
the fourth round of tho F.A. Cup where it was beaten by a second 
division side. This upset morale and meant that our promotion bid 
failed. Perhaps / should havo given up the F.A. Cup run and held some 
good players back — the possibilities are endless. Brian Clough had 
better watch outI 
• SPICIRUM V IBSION O N i r . Z X C O M P U T I N G F E B / M A R C H 1 9 8 3 

AlSOAVAItAtll f*OM THf /OltOWIMC SHOPS 
B U M ! * MICMO SHOf 
MICAOWAM l l m i l w l . 
ANlAOCCOMPUTIASlM©.* , S t ' . * . ' 
SUCCCSS Sf AVICIS W»1W 
TMI COVPUTIK S H O > ' N » « « j | ' i i i 
OAACON «VT« l l o d l l 
A HOOJHtn GOOD COMPUTf* SHOPS 

PMICCS 
ro» TMI SPCCTftUM 48KC6 9S.ZX81 1(K CS.95 
JU0«»»KIC5ONl> IN S»|CTRUM VIRSION 
To Order s e n d C h e q u e P . O . p a y a b l e t o 
AOOICTIVf GAMES. 0»p» 1C f O t o . 37* 
Co»«.lK»<t.v. M.I14»K«yn«i MK14 7 N I 

PI fA St S TA Tt COMPUTIP 
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ADD ON MEMORY for your 
SINCLAIR SPECTRUM 

Issue 2 with dark grey keys 

16K Bytes to 48K Bytes Upgrade 
Kit comprises 8 chips which simply push 

into sockets & come complete with 
full sinstructions 

£29-50 inc P&P & VAT 

ATARI 800

16K Bytes Memory Board 
Kit comprises printed circuit board 

which simply plugs in & comes complete with 
full instructions 

£39-50
inc P&P & VAT 

Or buy 2 
for only 

PLUS 

£69-50
inc P&P & VAT 

Superb programmers Flight 
System Gamefor Apple n D0S3-3 

• Total IFR & VFR system inc 20+ programmes for 
learners & professional pilots of real aeroplanes. 
• Real time full colour picture graphics like your 
TV picture, NOT old fashioned flickering vector lines. 
• All navigation instruments necessary for flying 
Real aircraft, in Real airspace in the Real world. 

Approaches/scenery for any world airport may be 
keyed in using SEED & PIX programmes in this 
incredible package. 
• A flight path X-Y 
plot - Naturally! 
• Cassette or X. Trade Enquiries 
Floppy Disk ( U v I %JV Welcome 

inc P&P & VAT 

PLEASE SUPPLY 

Add on Memory for Sinclair Spectrum Qty 
Add On Memory for Atari 800 Qty 
Apple II Flight System Game tape — 
or Floppy — Q t y _ 

£ 
£ 

£ 

Value of cheque enclosed payable to 
Sun Computing £ 

Or 
Please charge my Access or VISA card No: 

Off ic ial Government and Local Council orders welcomed 

Name 
Address: 

Tel No:_ 

S u n C o m p u t i n g S e r v i c e s L i m i t e d 
Concorde House, St. Anthony's Way, Feltl 
Telephone 01-890 1440 Telex 8954428 SI 

Feltham, Middlesex, TW14 ONH 
SUNCOM G 

*7<6e TiJiwtenA 

CAN BE USED ON MORE GAMES 
THAN ANY OTHER 

e * C / T / N G 
G A M E C A S S E T T E 

t ^ s s r ^ 

• The ONLY joystick to 
accurately replace the keys 
on your ZXSpectrum.Replaces 

keys "Q,A,Z,X," and keys 
"5,6,7,8," with super 
8 way arcade action 
• Interface allows A 
an extra joystick M r 
to be used for A> 

dual stick games 
•Ach ieve higher 
scores and 
attain expert j p ^ ^ r 
skill levels 

Z X S p e c t r u m 
PLEASE RUSH ME THE ITEMS T ICKED BELOW 

H A R D W A R E 
. I E 122 S P E C T R U M JOYST ICK 

TE 123 EXTRA ADD O N JOYSTICK 
S O F T W A R E 

TE 2 0 0 CASSETTE FORTH 
GAMES SOFTWARE 

TE 2 0 1 S P E C M A N 12K 
TE 2 0 2 BLITZ 12K 
TE 2 0 3 BREAKOUT 12K 
TE 2 0 4 S N A K E BYTE 12K 
TE 2 0 5 B A C K G A M M O N 4 8 K 

£ 2 4 . 9 5 

C7 9 5 

C I O 9 5 

E 4 9 5 

C 4 . 9 S 

C 4 9 5 

C 4 . 9 5 

C 7 9 5 

PLEASE S E N D ME DETAILS OF ZX81 & S P E C T R U M ADD O N S 

HAHOWAHe A O D SOp P O S " & P A C K I N G 
SOF T W A R l POST FRf E ALL PR ICES I N C L U D E V A r 

P O S * A PACKING 
TOTAL 

CHEQUES/POSTAL ORDERS MADE PAYABLE TO THURNALL ELECTRONICS 
TOPAY BY ACCESS PLEASE GIVE YOUR CARD NUMBER AND SIGNATURE 

A C C E S S C A R D NO. I I I I I I I I I I I I I I I I 

S IGNATURE 

A D D R E S S 

P l e a s e Post T o : T H U R N A L L E L E C T R O N I C S . 9 5 L I V E R P O O L RO. 
C A D I S H E A D . M A N C H E S T E R M 3 0 5 B G T E L : 0 6 1 - 7 7 5 4 4 6 1 
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(continued from page 183) 
R e m f o l l o w e d b y 9 6 cha rac te rs a n d t h e n 

POKE 23756,0 
w h i c h changes i t to l i ne 0 , so it c a n n o t be 
de le ted . E n t e r the rest o f t he p r o g r a m a n d R u n 
10, a n d t he r o u t i n e w i l l be P o k e d i n t o l i n e 0 . 
T o de le te t he n o w u n w a n t e d da ta , R u n t he 
p r o g r a m a n d en te r 10 a n d t h e n 77 fo r the 
i n p u t s . I f a l l is success fu l y o u s h o u l d f i n d tha t 
l i nes 10 t o 77 have been de le ted , l e a v i n g t he 
de le te p r o g r a m w h i c h can be Saved as a 
n o r m a l p r o g r a m . 

N e x t , a U t i l i t i e s p r o g r a m . E n t e r it a n d R u n 
i t , a n d t he m a c h i n e code w i l l be Poke d i n 
above R A M t o p , a n d can be saved u s i n g 

S A V E " u t i l " C O D E 32416,183 

SOFTWARE FitE 
W h e n l o a d i n g b a c k , i t is necessary t o C l e a r 
32415 b e f o r e h a n d . T h e s u b r o u t i n e s are as 
f o l l o w s : 

A T T R C H A N G E 
T o use t h i s , y o u s i m p l y have t o use the n o r m a l 
Basic c o l o u r c o m m a n d s a n d t h e n R a n d U s r 
32416 . F o r e x a m p l e : 
FOR a - 32 T O 255 :PRINT CHR$ a ; : N E X T 
a rPAPER 1: INK 6 : F L A S H 1 : R A N D USR 32416 
p r i n t s t he charac te r set , a n d t h e n sets t he 
w h o l e screen H a s h i n g w i t h b l u e paper a n d 
y e l l o w i n k w i t h o u t c l e a r i n g the screen. 

S E A R C H A N D REPLACE 
Replaces a n y spec i f i e d cha rac te r w i t h a n o t h e r 
cha rac te r . Poke 3 2 4 3 5 w i t h t he search 
cha rac te r code a n d 32437 w i t h t he rep lace 

cha rac te r code. F o r e x a m p l e , to c h a n g e a l l t he 
P r i n t c o m m a n d s t o L P r i n t : 
POKE 32435,245:POKE 32437.224: 
R A N D U S R 32434 

T h e n e x i U t i l i t i e s s u b r o u t i n e is 
SCREENS 

Th i s d i f f e r s f r o m the o n e i n R O M as it w o r k s 
w i t h t he p r e d e f i n e d g r a p h i c s a n d the user 
d e f i n e d g r a p h i c s , as w e l l as t he n o r m a l A S C I I 
charac te rs . T o use i t , P r i n t A t the p o s i t i o n o n 
t h e screen y o u w i s h t o c h e c k and CJII the 
r o u t i n e . F o r e x a m p l e : 

PRINT A T 10,10; :LET L USR 32477 
w i l l g i v e t he code o f the cha rac te r at p o s i t i o n 
10 ,10 . I f the re is n o s u c h c h a r a c t e r , t h e n I . 
w i l l e q u a l ze ro . 

£> 3 3 3 3 - 3 3 - 3 3 3 3 3 3 ^ 3 3 3 3 3 3 , 3 a -3- -3 
3 3 3 3 3 3 3 3 - 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
3 3 3 3 3 3 3 3 3 

1 I N P U T " F R O M t o " ; f : J 

F f < s O R s < 1 O R S > 9 9 9 9 O R f <1 U R 
f > 9 9 9 9 T H E N G O T O 1 

2 P O K E 2 3 7 2 9 ^ I N T ( S / 2 5 6 ) : P O K 
E 2 3 7 2 S , S - 2 5 5 S - P E E K 2 3 7 2 9 : R f l N D O H 
I Z E f : R f i N D O M I Z E U S R 2 3 7 6 0 

1 8 L E T I = 9 5 
1 5 F O R 3 = 2 3 7 6 0 T O 2 3 7 6 0 + 1 
2 0 R E H D b : P O K E 3 , b : N E X T 3 
5 0 DRTR 2 3 7 , 7 5 , 1 7 6 , 9 2 , 2 0 5 , 1 4 . , 9 

3 , 2 2 9 , 2 3 7 , 7 5 , 1 1 6 , 9 2 , 2 0 5 , 1 4 , 9 3 
5 5 DRTR 3 5 , 3 5 , 9 4 , 3 5 , 6 6 , 2 5 , 3 5 
6 0 DRTR 2 0 9 , 1 6 7 , 2 3 7 , 6 2 , 2 2 9 , 2 5 , 

2 3 5 , 2 2 9 , 4 2 , 1 0 1 , 9 2 , 1 6 7 , 2 3 7 , 6 2 
7 0 D S T H 6 6 , 7 7 , 2 2 5 , 2 3 5 , 2 3 7 , 1 7 6 , 

1 6 7 , 2 3 7 , 6 2 , 3 4 , 7 5 , 9 2 
6 9 , 9 2 , 1 6 7 , 2 3 7 , 6 2 , 3 4 

4 2 ^ 7 5 , 9 2 , 2 0 9 , 
L>H 1 H 4 2 , 

, 6 9 , 9 2 , 2 0 1 
7 6 D f l T R 4 2 , 

1 6 7 , 2 3 7 , 6 6 . , 9 , 
6 6 

7 7 DRTR 

1 0 F O R 3 = 3 2 4 1 6 T O 3 2 5 9 9 ; R E R D 
b : P O K E 3 .j b : N E X T 3 

5 0 R E M RTTR change 
D h i R 3 3 , 0 , 8 6 , 1 , 1 9 2 , 9 0 , 5 6 . 1 4 

2 0 1 ' 3 5 ' 1 " 7 ; 2 3 7 " - ' * ' • 2 4 6 , 
1 0 0 R E M s e 3 r c h + r e p i a c e 

* 1 ® I > R T R 2 2 0 3 © , 0 , 4 2 , 6 3 , 9 2 , 3 5 , 
3 5 , 3 5 , 3 5 , 1 2 6 , 1 4 , 1 4 , 1 6 5 , 3 2 , 3 , 3 5 , 2 
4 , 2 4 3 

5 . 4 . , 1 3 , 1 6 5 , 3 2 , 1 2 , 3 5 , 2 3 7 
' ± / I 6 7 , 2 3 7 , 6 6 , 9 , 2 0 6 , 2 4 , 2 2 
6 , 1 6 6 , 3 2 , 2 2 6 , 1 1 5 , 2 4 , 2 2 3 

1 2 5 R E M S C R E E N S 
1 3 0 DRTR 4 2 , 5 4 , 9 2 . , 3 6 , 1 7 , 1 2 6 , 3 2 , 

2 0 5 , 2 7 , 1 2 7 , 2 0 , 3 0 . , 1 4 4 , 3 3 . . . 5 6 . . 1 2 7 , 2 
1 3 2 ^ 7 u. 

2 D R T R 1 3 2 , 9 2 , 1 4 , 2 , 6 , 4 , 2 6 , 1 9 0 
, 3 2 , 1 2 , 2 0 , 1 6 , — 7 , 3 5 , 1 3 , 3 2 , -

9 2 , 6 6 , 3 5 , 9 4 , 2 3 5 , 
, 4 0 , 1 6 , 3 5 , 9 4 , 3 5 . -

. . 3 5 , 2 5 , 2 3 7 , 9 1 , 7 5 , 9 2 , 1 6 ' 
2 3 7 , 6 2 , 2 5 , 5 6 , 2 2 9 , 2 0 7 , 1 0 , 4 3 , 2 0 1 

5 CLEAR 32415 

1 6 © DRTR 1 , 6 , 0 , 2 1 3 , 2 3 7 , 9 1 , 1 3 2 , 9 
2 , 2 6 , 2 0 , 1 9 0 , 3 2 , 1 0 , 3 5 , 1 3 , 3 2 , - 9 

1 7 0 D R T R 2 0 9 , 6 , 0 , 7 4 , 2 0 9 , 2 0 1 , 9 , 2 
0 9 . 2 0 , 1 2 3 x 1 6 6 , 3 2 , - 3 0 , 2 © 1 

1 6 0 DRTR 1 5 , 0 , 2 4 0 , 0 , 2 5 5 , 0 , 0 , 1 5 , 
1 5 , 1 5 , 2 4 0 , 1 5 , 2 5 5 , 1 5 , 0 , 2 4 0 , 1 5 , 2 4 0 
, 2 4 0 , 2 4 0 , 2 5 5 , 2 4 0 , 0 , 2 5 5 , 1 5 , 2 5 5 , 2 4 
© . 2 5 5 , 2 5 5 , 2 5 5 

Matrix mover 
K J Gou/dstone, 
Wai/ington, 
Surrey. 

-jy^-jj 

T H I S PROGRAM s i m u l a t e s s o m e o f V i s i C a l c ' s 
fac i l i t i es o n t he Z X - 8 1 . T h e size o f t he m a t r i x 
i n t h i s p r o g r a m is 19 b y 4 ; h o w e v e r t h i s c o u l d 
be e x t e n d e d . 

U p p e r - c a s e n u m b e r keys are used t o c o n t r o l 
a l l f u n c t i o n s . S h i f t 1 w i l l p r i n t t he sc reen , 

S h i f t 2 w i l l save the p r o g r a m a n d D a t a o n 
tape, S h i f t 5 , 6 , 7 a n d 8 w i l l m o v e the c u r s o r , 
s h i f t 9 w i l l let y o u e n t e r a f o r m u l a a n d s h i f t 0 
w i l l reca lcu la te a l l f i gu res . 

E a c h l o c a t i o n o n t he m a t r i x is g i v e n a 
n u m b e r a n d a le t te r f o r e x a m p l e , 10A. Y o u 
m a y en te r e i t he r a n u m b e r o f a d e s c r i p t i o n i n 
each l o c a t i o n . S i m p l y m o v e the c u r s o r t o the 
r e q u i r e d l o c a t i o n a n d en te r a v a l u e , t h e n press 
N e w l i n e . 

I n y o u press S h i f t 9 y o u m a y en te r a f o r m u l a 
fo r t he l oca t i on . T h e c u r r e n t l o c a t i o n s h o u l d 
equa l t he va lue i n l o c a t i o n 0 4 C p l u s t he value-

i n l o c a t i o n 0 5 C , en te r 0 4 C + 0 5 C w i t h n o 
spaces, and press N e w l i n e . Th is f o r m u l a is 
n o w associated w i t h tha t l o c a t i o n . E n t e r S h i f t 
0 a n d a l l va lues w i l l be c a l c u l a t e d u s i n g the 
f o r m u l a s en te red . 

Y o u m a y en te r u p t o e igh t l oca t i ons i n a 
f o r m u l a a n d m a y use p l u s , m i n u s , o b l i q u e a n d 
as te r i s k . F o r m u l a s fo r each l o c a t i o n are 
d i s p l a y e d a u t o m a t i c a l l y w h e n m o v i n g the 
c u r s o r . The A S a r r a y h o l d s t he va lues a n d the 
B $ a r r a y h o l d s a l l f o r m u l a s . A l l i n p u t t o the 
p r o g r a m is b y use o f the I n k e y S f u n c t i o n . T h e 
p r o g r a m w i l l r u n a u t o m a t i c a l l y w h e n loaded . 

9 
I © 
1 1 
1 2 

21 

2 2 
R.; 

s s 
3© 

) 
35 
4© 
i l S 
SO 
SO 
"70 
S0 
©5 
6 6 

- 1 
100 

+ 1 
1 1 0 

- 1 
120 

DIM R$ (19.. 4 .. Tl 
DIM B$tl9,4.,311 
STOP 
SLOU 
PRINT RT 0.23.1 "J 
DIM D$(7) 
PRINT RT 3J_0J_ 

IF* R < 10 T H E N PRINT RT A+2,. 0 
R ; 
IF R>9 T H E N PRINT RT R+2,©.; 

FOR Bsl TO 4 
PRINT RT fltS,(Bf?) 

NEXT S 
NEXT R 
GOSU6 4000 
t_ET C = 1 
LET R JE 1 
LET M|BZNKEY$ 
IF M®="" T H E N GOTO 70 
LET OR=R 
LET OC=C 

IF CODE M$=112 T H E N LET R=R 

IF CODE M$=113 T H E N LET R=R 

IF CODE M$=114 T H E N LET C =C 

IF CODE M $ c l i 5 T H E N LET C = C 

+ 1 
125 IF CODE MS<112 OR CODE M$ >1 

15 THEN GOTO 300 
130 IF R>19 T H E N LET R=X 
14.0 IF Rvl THEN LET 
150 IF C > 4 T H E N LET C=1 
16© IF C<1 T H E N LET C«4 
2Q0 LET [>?=CHR$ (CODE R4(R.C.I) 

+ 12S) <-CHR$ (CODE fl$ (Ft , C . + l2fc) + 
CHRJ (CODE fi$(R,C,3-+128)tCHR$ ( 
CODE R$(R,C,4)+ 128)+CHR* (CODE R 
J(R,C.5)+126)+CHR$ (CODE R$(R,C, 
6)+128)+CHR$ (CODE fiJi(R,C..7» +128 
) 
205 PRINT RT OR +2 .. ( OC *7 ) -4 ; R « ( O 

R.OC3 
S10 PRINT RT R+2.. (C*7) -4; D* 
220 PRINT RT 1.. 0.: (R,C) 
230 GOTO 70 

M f = 1 1 © CODE 300 IF 0 
301 

05 
302 IF CODE 

00 
303 IF CODE 

O0 
304 IF CODE 

00 
305 IF CODE 

T H E N GOTO 37 

IF CODE K$sll9 T H E N GOTO 10 

M$=117 T H E N GOTO 

MS-21S T H E N GOTO 30 

M$x223 T H E N GOTO 10 

MS=113 THEN GOTO 70 
306 LET R$(R..C)=" " „ 
307 PRINT RT R+2. (C«7) -4. " S B B B 

310 FOR R = 1 TO 7 
313 IF CODE MS>111 RND CODE M$< 

116 T H E N GOTO 65 
315 IF CODE ri$«118 T H E N S O T O 7C 
316 IF CODE MS =26 THEN LET M =' 

320 LET R$(R,C,ft)=M* 
330 PRINT RT R+2. -5+fl.:CHR$ 
(CODE R* (R..C..R) + 126) 
340 LET M$---INKEY2» 
345 IF MS="" THEN GOTO 340 
350 NEXT P 
3 6 0 GOTO 7© 
370 PRINT RT O..©; "ENTER FORMULP 

3 7 6 P R I N T RT 1..0.; ;; 

377 LET B$CR..C)»" 

380 FOR R=1 TO 31 
385 LET M$=1NKEY$ 
3 8 6 XF MS «*"•• THEN " T O 
3 8 7 I F CODE M $ = 2 6 THEN L E T M $ « " 

400 IF CODE M$=11S THEN GOTO 4 7 
0 
420 LET B$(R,C,fi) 
430 PRINT RT 1 .. R - 1.: B$ (R , C . R i 
460 NEXT R 
470 PRINT RT 

(continued on page 189/ 
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Interactive Software People 
Goa.. Home. J8t> rtgh StfeM. GtxJoiTVv • 

- I t k A ™ Godohing 5W 

F o r r/?ose w/70 a r e regular software buyers, ISP operate a 
club. A subscription of €7.50 p. a. entitles you to discounts 
from 12'A % to 20'A on all software. Different software will 
be on offer each month covering ATARI, SPECTRUM, 
BBC, DRAGON, COMMODORE, JUPITER ACE, etc. 

S P E C I A L S U M M E R O F F E R 

PAY £10 AND YOU WILL BE MADE A MEMBER 
AND RECEIVE ANY ONE OF THE ABOVE 
CASSETTES FREE. 
Act now before this offer closes and become one of 
the Interactive Software People. 

A T A R I S O F T W A R E 

A Q U E S T I O N O F 
C H A R A C T E R 
T w o character set generators, 
one wh ich enables you to 
create mu l t i - co loured char 
acters of up to 5 co lours 
i n c l u d i n g b a c k g r o u n d . In 
a d d i t i o n a b o o k l e t w h i c h 
d i s c u s s e s c h a r a c t e r s e t 
mapp ing , w i t h examples on the 
cassette. 
Non member Price £12.50 
Members Price £9.95 

T H E T E N S E C T O R S O F 
R O T H 
Can you traverse the ten 
forb idden sectors and live to 
tell the tale? The rewards are 
h igh but so are the danagers. 
Exci t ing 3-D graphics, colour 
and sound. 
Normal Price £11.25 
Members Price £8.95 

C R A S H D I V E 
A t t a c k t h e e n e m y a n d 
penetrate his defences then 
- crash dive, l isten to the 
engines of his distroyers — 
quake to the explosions of his 
depth charges wi l l you 
survive to make a fur ther 
at tack? Super 3D graphics, 
colour and exci t ing sound. 
Normal Price £11.25 
Members Price £9.95 

D E A T H R A C E F R O M M A R S 
Can you hold o f f the invaders 
long enough to warn earth? 
Can you then escape the 
hazards the war lords have in 
store for you. Full an imated 
graphics, colour and sound. 
Normal Price £11.25 
Members Price £8.95 

J U P I T E R A C E 

M I C R O H A Z E 
Assimi late those radio-act ive 
part icles as quick ly as you can 
before the guardians get you 

S P A C E B A T T L E 
Beat o f f the hordes of f ly ing 
saucers if you can, unt i l the 
next at tack w a v e appears. H o w 
l o n g c a n y o u l a s t ? 

C A V E R N A T T A C K 
T w o speed, nuclear sub attack 
game exci t ing graphics and ful l 
sound. 

A C E I N V A D E R S 
Your favour i te game for the 
Jupi ter Ace . Fantastic graphics 
ful l sound. 

A L L AT : 
Normal Price £7.50 Members Price £6.50 

S P E C T R U M 

T O B O R ( 4 8 K ) ( E L F I N ) 
Fight the robots on d i f ferent 
levels of a maze. Amaz ing 
colour an imated graphics and 
sound. 100% machine code. 

J A W Z ( 1 6 K ) ( E L F I N ) 
A fast arcade act ion game. 
Destroy the sharks and dodge 
the poison jelly f ish. Excellent 
colour graphics. 

BOTH A T : 
Non members Price £6.95 Members Price £5.95 

All prices include post and packing and VA T. Dealer enquiries 
welcomed. 

T H E P R O F E S S I O N A L A P P R O A C H T O 

S P E C T R U M 
SOFTWARE 

W e a r e a w e l l e s t a b l i s h e d s o f t w a r e 
c o m p a n y e x p a n d i n g i n t o t h e f i e l d o f 

P e r s o n a l C o m p u t i n g . 

ENHANCE YOUR BASIC 
Now available BASIC toolkit includes: 

• Add logical arithmetic functions 
(AND, NOT, OR, XOR) 

• List all BASIC variables and arrays 
• Speed up your games with our fast 

screen output. 
• Renumber your program 

(including GOTO and GOSUB) 
• All routines in machine code 
• Easily called from BASIC 
• Fully documented 
• Runs on 16K and A8K SPECTRUM 

£6.95 inc VAT (+ 50p Postage & Packaging) 
To order or to obtain details of our other products contact: 

M a l v a L t d . 
R E A L T I M E S O F T W A R E S P E C I A L I S T S 

70 ASHCMURCM DR. 
WOllATOI 
HOTTIRBHAM 
N66 2RA 

8 
THINK TANK wi l l help you PASS 

GCE O LEVEL/CSE Cassettes for the 48K SPECTRUM 
with COLOUR and MOVING GRAPHICS 

PHYSICS 
6 Programs 
for £6 50 

* Sol ids. L iqu ids and * G r a p h s of M o t i o n 
Gssfis 

* Grav i ty . W e i g h t and 
• V e c t o r s and S c a l a r s F r i c t i o n 

• A c c e l e r a t i o n -V- N e w t o n ' s L a w s 

CHEMISTRY * Chemica l Change * Chemica l Comb ina t i on 

G Programs * Types o f R e a c t , on * a
c ~ E ^ , b r i u m 

* R a t e of R e a c t i o n * Energy Changes for £6 50 

Cheque. PO (payee T H I N K TANK) t o 

t h i n k 

* t_ a n k 

Educational 
Software 

D e p t YC(6Q) . 3 5 We l l i ng ton Road. 
W i m b l e d o n Park. London S W 1 9 8EO. 
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SOFTWARE FILE. 
(continued from page 187) 

480 goto 7© 
100© FfiST 
1O0S PRINT RT O.. 0.: "RECftLCULRTINC 

1009 FOR R = 1 TO 19 
1010 PRINT RT 0.1S;R 
1015 FOR 5 = 1 TO 4 
1020 IF B$(R,B)=" 

" THEN GGTO 1300 
1021 LET S=© 
1022 LET R$(fl..B) aSTR$ S 
1025 LET Ub0 
1030 LET L =21 
1035 GOTO 1060 
1070 LET L=CODE 6*ffl,&,Ui _ 
1080 LET JsURL B*(R,B,U+1 TO U+2 
) 
1090 LET KaCODE B$fR,B,U+3J-37 

1100 IF CODE R$ tvJ, K) <28 OR CODE 
RJ(J,K)>37 THEN GOTO 1275 
1230 IF L =21 THEN LET S=URL R$(R 
,B)fURL R$(J,K) 
124.0 IF L =22 THEN LET Ss'JPL R$<R 
.. B) -URL R$ (U,K) 
1250 IF L E23 THEN LET S=URL R$(R 
.8)tURL R$(U,K) 
1260 IF l_=24 THEN LET S=URL R$ (R 
,B>/URL R$(U,K) 
1270 LET R $ ( R , 6 ) =STR $ S 
1275 LET U=U+4 
1277 IF U =32 THEN GOTO 1 2 8 0 
1278 IF B$ (R,B..U) < >" " THEN GOTO 
1070 

128© PRINT RT R+2,<B*7)-4," 

1290 PRINT RT R+2 , < 6 *7 ) -4 , R * < R , B 
) 
1300 NEXT 6 
1310 NEXT R 
1315 SLOU 

132© PRINT RT 0,0;" 

1330 GOTO 70 
2003 COPY 
2010 GOTO "70 
300© CLS 
3010 PRINT RT 5,0;"SET TO RECORD 
THEN PRESS N,-Lr> 

302© INPUT U$ 
3030 SRUE "Br 
3040 CLS 
305© GOTO 10 
4000 REM MESSRGE 
4010 LET K! 

4020 LI 
6397 
403© FOR N=76Ci TO 7S9+LEN K $ 
4040 LET YaCODE K $ ( M 7 5 9 5 
4O50 POKE N+X,Y 
40SO NEXT N 
4070 RETURN 

New dimensions 
mm 

B D D'Si/va, 
London SW19. 

T H E LYNX PROVIDES some use fu l Bas ic 
d e b u g g i n g fac i l i t i es s u c h as T r a c e a n d Speed 
b u t lacks t he f a c i l i t y , w h i c h some c o m p u t e r s 
have , to d u m p . W i t h i t , a l l t he va r iab les a n d 
t h e i r va lues are p r i n t e d a n d also t he 
d i m e n s i o n s o f a r r a y a n d s t r i ngs . 

T h e f i r s t o f t h e t h r e e m a c h i n e - c o d e 
p r o g r a m s p r i n t s o u t t he o r d i n a r y va r iab les a n d 
t h e i r va lues . T h e second p r i n t s ou t the 
d i m e n s i o n s o f n u m e r i c a l a r rays a n d t he t h i r d 
p r i n t s o u t t he l eng ths o f t he s t r i ngs . 

A l l t h ree p r o g r a m s are re loca tab le t he re fo re 
t h e y can be loca ted i n Bas ic i n a C o d e l i ne a n d 
R u n u s i n g 

" C A L L LCTN (l ine number ) 
b u t t h i s is n o t v e r y sa t i s fac to ry s ince a l l t h ree 
p r o g r a m s s t r u n g one a f te r t he o t h e r are t o o 
l o n g t o t y p e i n t h r o u g h Bas ic . T h e w a y r o u n d 
t h i s w o u l d be to t y p e i n t he lowes t l i ne 
n u m b e r as a R e m l i n e w i t h t he l i n e f u l l w i t h 
a n y charac te rs . T h e n g o i n t o M O N a n d 
m o d i f y t h e 23 at 6 9 5 3 , w h i c h is the R e m 
t o k e n , t o 33 . N o t e these are H e x va lues . 
N u m b e r 33 is the t o k e n o f C o d e . L C T N — 
lowes t l i n e n u m b e r — g ives 6 9 4 5 H , so m o d i f y 
address 6 9 4 5 o n w a r d s w i t h the p r o g r a m s . 

A m u c h be t te r w a y t o locate t he p r o g r a m s is 
t h r o u g h M O N a n d locate i t h i g h u p i n 
m e m o r y eg 9 C 4 0 H w h i c h is 4 E 4 i n d e c i m a l . 
E X T does a ca l l t o & 6 2 2 4 t h u s D P O K E 
& 6 2 2 5 , Star t address o f code w i l l g i v e 
ex tens ions to Basic . 

PROGRAM 1 - PRINT VARIABLES 

2A 0F 62 
06 35 
23 
?E 
2B 
FE FF 
28 ID 
3E 75 
90 
FE 5B 
38 02 
C6 06 
CF 
3E 3D 
CF 
CD 2A 35 
C5 
E5 
CD B1 
CD 59 
E l 
C I 
3E 99 
CF 
11 05 00 
19 
10 D6 
3E 0D 
CF 
C9 

35 
ID 

PROGRAM 2 - PRINT ARRAY DIMENSIONS 

2ft 11 6 2 START: LD H L / < 6 2 1 1 H ) 
06 35 LD B , 3 5 H 
?E NXTONE LD fl,<HL> 
2 3 INC HL 
B6 OR <HL> 
28 2 4 JR Z,NXTVfiR 
3E 7 5 LD ft,75H 
9© SUB B 
FE 5B CP 5BH 
3 8 02 JR C,UPVAR 
C6 66 ADD ft,6 
CF UPVAR: RST 8 
3E 28 LD ft,28H 
CF RST 8 
23 INC HL 
5E LD E ,<HL> 
2 3 INC HL 
5 6 LD D,<HL> 
EB EX DE,HL 
I B DEC DE 
I B DEC DE 
C5 PUSH BC 
D5 PUSH DE 
CD C4 34 CftLL 34C4 
CD 59 I D CALL 1D59 
E l POP HL 
C I POP BC 
3E 29 LD fl,29H 
CF RST 8 
3E 09 LD ft, 9 
CF RST 8 
23 NEXTVAR •• INC HL 
2 3 INC HL 
2 3 INC HL 
10 D2 DJNZ NXTONE 
3E 0D LD ft,0DH 
CF RST 8 
C9 R E T ; o n l y i-f o t h e r 

CF 
23 
23 
23 
10 D 6 
3E 0D 
CF 
C9 

NXTVAR •• 
RST 8 
INC HL 
INC HL 
INC HL 
DJNZ NXTONE 
LD A,0DH 
RST 8 
RET 

;programs are 
; n o t a t t a c h e d 

PROGRAM 3 - PRINT LENGTH 
OF STRINGS 

2fi 13 62START: 
06 1A 

START: LD HL,<620FH>; l o c a t i o n o-f 
LD B/35H ; v a r i a b l e s 

NXTONE- INC HL 
LD A;<HL> 
DEC HL 
CP FFH 
JR Z>NXTVAR 
LD A,?5H 
SUB B 
CP 5BH 
JR CjUPVAR 
ADD A , 6 

UPVAR: RST 8 ;VDU A 
LD A,3DH 
RST 8 
CALL 352AH ;PRINT SPACE 
PUSH BC 
PUSH HL 
CALL 35B1H 
CALL 1D59H 
POP HL 
POP BC 
LD A , 9 
RST 8 

NXTVAR: LD DE,0085 
ADD HL,DE 
DJNZ NXTONE 
LD A,0DH 
RST 8 

RET ; o n l y if o t h e r 
; p r o g r a m s a r e 
; n o t a t t a c h e d 

?E 
5F 
23 
56 
B 6 
23 IE 
3E 5B 
90 
CF 
3E 24 
CF 
3E 28 
CF 
C5 
E5 
1A 
26 00 
6F 
CD C4 34 
CD 59 ID 
E l 
C I 
3E 29 
CF 
3E 09 

NXTONE-

LD HL,<6213H> 
LD BMflH 
LD A.CHL) 
LD E,A 
INC HL 
LD D,<HL> 
OR <HL) 
JR Z;NXTVAR 
LD A.5BH 
SUB B 
RST 8 
LD A 24H 
RST 8 
LD A,23H 
RST 8 
PUSH BC 
PUSH HL 
LD A;<DE) 
LD H,00 
LD L,A 
CALL 34C4 
CALL 1D59 
POP HL 
POP BC 
LD A.29H 
RST 8 
LD A, 9 

Forth surround 
A R Weaver, 
Swindon, 
Wiltshire. 

THIS PROGRAM f o r the u n e x p a n d e d J u p i t e r 
A c e is t he legenda ry S u r r o u n d p r o g r a m 
t r ans l a ted i n t o F o r t h w i t h s o u n d a n d h i g h -
r e s o l u t i o n g r a p h i c s . Y o u r task is t o c o n t r o l t he 
m a n w h o r u n s a r o u n d t he screen t r y i n g t o 
a v o i d the r a n d o m l y - p r o d u c e d b l o c k s w h i c h 
appear nex t t o h i m . Y o u m u s t a v o i d h a v i n g t o 
r u n i n t o a b l o c k f o r as l o n g as poss ib le a n d the 
c o m p u t e r keeps c o u n t o f h o w m a n y t i m e s y o u 
have m o v e d . M y best is 207 . 

A h i n t : t r y t o stay i n one area as l o n g as i t is 
safe i n o r d e r t o fill u p as m u c h o f tha t p a r t o f 
t h e screen as poss ib le . 

T h e r e are th ree var iab les : a, w h i c h is y o u r 
p o s i t i o n o n the screen; s, w h i c h is used t o 
p r o d u c e t he r a n d o m n u m b e r s ; a n d sc w h i c h 
keeps c o u n t o f y o u r moves . 

T h e w o r d s ss a n d r n d p r o d u c e a r a n d o m 
n u m b e r . Set d r a w s a b o u n d a r y a r o u n d the 
screen; fin is the e n d o f the game. 

M v moves y o u r m a n a r o u n d the screen a n d 
check t o see i f y o u have h i t a b l o c k , b k p r i n t s a 
b l o c k r a n d o m l y nex t t o y o u o n the screen. G o 
sets u p the v a r i a b l e a n d uses a B e g i n - U n t i l 
l o o p to c o n t i n u o u s l y keep the g a m e g o i n g 
u n t i l i t reaches fin. M a n s tores t he da ta f o r the 
cha rac te r ; g a m e star ts the game . 

0 variable a 0 variable s 0 variable sc 
: ss s @ 75 u* 75 0 d + over over u < - - 1 - d u p s ! ; 
: rnd ss u * s w a p d rop ; 
: set els 31 1 d o 1 i at 160 emi t 20 i at 160 emi t 
l oop 21 1 d o i 1 at 160 emi t i 30 at 160 emi t loop ; 
: f i n 20 200 d o i 100 beep - 1 0 + loop 10 1 d o 1 a 
@ c! 999 1 d o l oop 129 a @ c! 999 1 d o l oop loop 
els 10 10 at . " S c o r e : " sc @ . abor t ; 
: m v begin inkey d u p 0 = if d r o p 0 else 1 t h e n 
unt i l 100 100 beep 32 a @ c! d u p d u p d u p 53 = if 
a @ 1 - a! t h e n 54 = if a @ 32 a ! t h en 55 = if a 
@ 32 + a ! t h e n 56 if a @ 1 + a ! t h e n a @ c @ 
160 = if f i n t h e n sc @ 1 + sc ! 1 a @ c ! ; 
: bk 4 rnd d u p d u p d u p 0 = if 160 a @ 1 + c! t h en 
1 = if 160 a @ 1 - c ! then 2 = if 160 a @ 32 + c ! 
t h e n 3 = if 160 a @ 32 c ! t h en 400 50 beep ; 
: g o 9550 a I 0 sc ! set 1 a @ c! beg in bk m v 2000 
1 d o l oop 0 unt i l ; 
: gr 8 * 11263 + d u p 8 + d o i c ! - 1 + loop ; 
: m a n 24 24 60 90 219 24 36 102 1 gr ; 
: g a m e m a n g o ; 
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LOAD AND GO WITH YOUR DRAGON 
32 P R O G R A M S FOR Y O U R D R A G O N 32 

* G a m e s Pairs 

P o n t o o n 
Snakes a n d L a d d e r s 
Sk i R u n 
Cas t le W a l l s 

* H o m e w o r k he lpe rs 
S u m s Tes te r 
V o c a b u l a r y tester 

* G r a p h i c s s e c t i o n 
F u l l e x p l a n a t i o n o f a l l G r a p h i c s 
c o m m a n d s w i t h w o r k e d e x a m p l e s 

* H i n t s a n d T i p s 

* H o w t o d e b u g p r o g r a m s 

_ _ . ^ ^ ^ ^ ^ 4 ^ Dept A FREEPOST EM463 (No stamp required) 

P U T P P C A Q Q O P T A T F ^ S 99 East St, Epsom, Surrey KT17 1BR. 4 j 
1 1 1 1 1 1 ^ / l U k J W V / l / l l l j U Telephone 03727-21215. 24hr phone service. 

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £ 1.70) per item. 
Access and Bar clay card accepted 

VISA 

NOWOTNIK PUZZLE KNIGHT'S QUEST 

F o r ei ther the 16K Spcct rum or 
I 6 K Z X 8 1 , this is an o r ig ina l 

chal lenge f o r anyone. The 
screen becomes the p lay ing 
boa rd f o r this add ic t ive puzzle. 
Machine coded fo r smooth and 
instant responses, it offers fou r 
levels o f d i f f i cu l t y . The com-
puter breaks and shuff les a 
t w o - b y - t w o co loured square -
have y o u the sk i l l and menta l 
ag i l i ty to restore it? "Very 
addictive" - Z X Computing 
F e b / M a r c h 1983. 

ZX SPECTRUM 
Knight's Quest (48K) £5.95 
Nowotnik Puzzle (16K) £4.95 

A fu l l -b looded adventure for 
the 48K Spect rum using spl i t -
screen graphic pictures and 
a scro l l ing text w i n d o w . Y o u 
must find Mer l in 's lost treasure, 
ba t t l i ng elves, scorpions, drag-
ons; rescue a princess f r o m the 
evi l W i z a r d o f T r i l l - it goes on 
and on ! Over 120 locat ions plus 
a fu l l Engl ish c o m m a n d l ine 
scanner, machine coded fo r 
fast recogni t ion . T r u l y state-of-
the-ar t ! A l s o avai lable fo r thc 
16K Z X 8 1 . 

ZX81 
Knight' Quest (16K) £4.95 
Nowotnik Puzzle & Other Diversions (16K) £5.00 
ZX81 Adventure Tape (3 full 16K games) £5.00 

PHIPPS ASSOCIATES 
Prices include postage (outside Europe add £1.00) per item. 

Dept A FREEPOST EM463 (No stamp required) 
99 East St, Epsom, Surrey KT17 1BR. 
Telephone 03727-21215. 24hr phone service. 
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COMPETITION CORNER 
A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in March. The 
name of the winner, the solution, and a competition report will 
be published in the May, 1983 issue of Your Computer. 

If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 

A N D R O I D M U T I N Y O N T H E 
I N T E R G A L A C T I C H I V E - S H I P 

THE QUEEN o f an intergalactic hive-ship has a 
problem: her number one android has just 
staggered into her control-pod bearing terrible 
hand-blaster damage — mutiny! She needs to 
know quickly the identity o f its attacker, but 
has nothing more than the android's memory 
map o f the numbered ID-badge o f the 
assailant. O f course, she knows how the 
android was programmed to interpret this map 
in order to display the number. Here is the 
program. The first part reads the map, cell by 
cell and the second part interprets the map to 
produce a display for each cell. What is the 
number on the ID-badge? 

BY ANTHONY ROBERTS The grid you see below right is the 
android's memory map. Below left 
is the program that interprets the 
map, and which will reveal the 
number on the ID badge. 

1 0 D J H m r g / g - L 
1 5 F O R X = s T O g 
2 0 F O R T O b 
3 0 R E A D m i x , y j 
3 5 N E X T y : N E X T X 
4 - 0 F O R T O 3 
4 - 5 F O R y = 2 T O & 
5 0 L E T V = 0 
5 5 F O R » = X - 1 T O X + l 
5 0 F O R b = y - 1 T O y 
5 2 L E T C = 0 
5 5 X F X = # R N D THEH i-ET 

+
 T p r Tt-tE— SO T O 

6 7 I P a = 2 * i N T T H E N L E T C 

= = 1 S S I F 3 = 2 + 2 * I N T ax sat* THEH L E T 

c = 1 , 
7 0 LET V t a , b + C * 
30 NEXT b : N E X T a 
9 0 L E T t = 0 

1 0 0 L E T 3 = I N T ( V / £ ) : L E T t & t * f u 

" I L L 3 I F 3 > 0 T H E N L E T V = 8 ; G O T O 
1 0 © 

1 2 0 I F t = 2 T H E N P R I N T R T x , y ; 
«r 

1 3 0 N E X T Y : N E X T X 
1 5 0 D R T R 

1 , 3 , 1 , 3 , 4 -

C o m p e t i t i o n 
r e s u l t s 
BILL BENNETT'S review o f the Texet TX-8000 

was not overly enthusiastic which perhaps 
explains why the offer o f a Texet as a prize in 
our Apr i l competition drew only a lukewarm 
response. Many o f the entries were rather 
disparaging. 

J Morgan suggested the machine should 
have been called " H o n g Kong Phooey" while 
P Smith proposed " the Or id-1" . " N o Tex 
please, we're Br i t ish" , cried T Anderson and 
least flattering o f all was D Duffy 's " the Hong 
Kong Haemorrhoid — latest attack on the 
bottom o f the market". 

Some entries damned the Hong Kong micro 
wi th faint praise. A M i t t on offered " T h e O K 
4 K in the U . K . from H K " and from D 
Lockwood came "Venus — it's a bit blurred, 
comes from the East and not really a star". 

A Pearce was a litt le kinder to the Texet 
wi th "F i re Cracker — they've jumped out o f 
the pan and taken the biscuit" and J Metcalfe's 

"Our k id — it is small, colourful and 
internally complicated" was almost affec-
tionate. 

The Texet Poppy, the Sporcitron, the 
Wonder Wok, the Mutant , Bi l l or George, the 
Paragon, the Comic, the Phoenix — these 
were some of the other names suggested for 
the prize. 

Racked wi th indecision we finally chose the 
entry from T Hardman 16 Arabin Road, 
London SE20, as the winner. He noticed the 
palindrome and suggested the stripped-down 
"Texet — it 's a winner whichever way you 
look at i t " . 

A surprising number o f entries for the 
Pyramid o f Agpar problem gave the wrong 
answer. Some people had not realised that 
there must be a central globe inside the 
pyramid. 

The £15 book token goes to M Swain, 8 
Woodland Road, Newport, Gwent, X P T 
8LS, whose correct solution was the first out 
o f the competition bag. 

His reasoning was as follows: in 24 hours it 
is possible to break into 19 spheres. From each 
sphere you can take as many stones as there 
are connecting tubes. The central sphere has 
12 tubes; each side sphere has nine tubes and 
edge spheres have six tubes. 

Since you can break into 12 side spheres, six 
edge spheres and the one centre sphere, the 
total number o f stones that can be removed is 
156. • 
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GAMES THAT ARE 
HARD TO BEAT 

W h y ? Because e v e r y s ingle R o m i k g a m e is professional ly w r i t t e n 
in m a c h i n e c o d e t o g i v e y o u al l t h e thri l ls a n d a c t i o n o f a f a s t - m o v i n g 
a r c a d e g a m e . E v e r y o n e r e c o r d e d o n t o p q u a l i t y t a p e , most o f t h e m 
p l a y a b l e e i t h e r f r o m t h e k e y b o a r d or w i t h joyst icks. 

A lo t of t h o u g h t a n d d e v e l o p m e n t goes i n t o e v e r y g a m e - a n d w e 
g u a r a n t e e n o bugs t o d r ive y o u m a d , n o in fur ia t ing gaps t o in te r rup t 
y o u r fun. 

W h e t h e r p i t t e d aga inst invaders f r o m a l i en w o r l d s , t r a c k i n g 
h u n g r y sharks or f ran t ica l ly s ta l l ing t h e m e l t - d o w n o f a nuclear reactor 
y o u can b e sure t h a t if it's a R o m i k g a m e y o u ' l l h a v e a b a t t l e o n y o u r 
h a n d s . T h e k i n d o f b a t t l e t h a t leaves n o r o o m fo r mistakes o r hes i ta t ion . 

COMING SOON 
Romik promise at least one new game 
every month, and soon there'll be Romik 
games for the Atari, Spectrum and Lynx 
computers. 

FREE COMPETITIONS 
Every action game purchased brings a free 
entry into the national competition to find 
the Supreme Champion, and free entry 
into the annual Romik Grand Master 
competition with its fantastic prizes. 

TOP PRICES PAID! 
We're always on the lookout for new, top 
quality machine code arcade games for 
any machine. If you have what you 
consider a marketable game, let us know. 
Nobody pays higher royalties than 
we do. 
For f u r t h e r detai ls o f al l our g a m e s a n d a list o f stockists 
c o m p l e t e t h e c o u p o n a n d s e n d it t o : 
R o m i k S o f t w a r e , 2 7 2 A r g y l l A v e n u e , S lough SL1 4 H E 

ALL GAMES COST £9.99 

GAMES AVAILABLE NOW 
U n e x p a n d e d V I C 2 0 

Marxian Raider 
Sea Invasion 
Power Blaster 
Space Fortress 
Shark Attack 
Atom Smasher 
Space Attack 
Mind Twisters 
Multisound Synthesiser 

E x p a n d e d VIC 20 (3K. 8K or! 6Kj 
Time Destroyers 
Moons of Jupiter 

B B C (Model A or B) 
Birds of Prey 

D r a g o n 
Strategic Command 

Z X 8 1 
Super Nine-9 1K games on one tape. 

onrrms 
i \ui i nn 
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TIME DESTROYERS for the expanded Vic 20 (any RAM) 

A T O M SMASHER for the unexpanded Vic 20 

POWER BLASTER for the unexpanded Vic 20 

SCORE

SPACE FORTRESS for the unexpanded Vic 20 

Please send me further details of your games : 
and a list of stockists. I 

Name 

Address. 

I own a. 

.Age (If under 21J 

computer 
YC 6/83 

002 0 0 0 2 3.. 



TELEWRITER 
the D R A G O N 32 Word Processor 

TELEWRITER 
T e l e w r i t e r is t he p o w e r f u l w o r d p rocesso r 
d e s i g n e d s p e c i f i c a l l y f o r t he D R A G O N 32 
C o m p u t e r . I t c a n h a n d l e a l m o s t a n y se r i ous 
w r i t i n g j o b a n d is e x t r e m e l y easy t o use. I t 
has a l l t h e a d v a n c e d f ea tu res y o u need t o 
c rea te , e d i t , s t o r e , f o r m a t a n d p r i n t a n y 
k i n d o f t e x t . W i t h T e l e w r i t e r y o u c a n 
q u i c k l y p r o d u c e p e r f e c t , f i n i s h e d c o p y f o r 
le t te rs , r e p o r t s , t e r m pape rs , a r t i c l es , 
t e c h n i c a l d o c u m e n t a t i o n , s to r i es , n o v e l s , 
sc reenp lays , news le t t e r s . I t is a l so a f l e x i b l e 
a n d e f f i c i e n t w a y t o t a k e n o t e s o r o r g a n i z e 
ideas a n d p l a n s . 

51 x 24 D I S P L A Y " 
T h e D R A G O N 32 is a n i n c r e d i b l y p o w e r f u l 
a n d ve rsa t i l e c o m p u t e r , b u t f o r text e d i t i n g 
it has s o m e m a j o r d r a w b a c k s . T h e s m a l l 32 
c h a r a c t e r b y 16 l i ne screen f o r m a t s h o w s 
y o u t o o l i t t l e o f t he text a n d , c o m b i n e d w i t h 
i ts l ack o f l o w e r case le t te rs , bears l i t t l e 
r e s e m b l a n c e t o t he w a y text r e a l l y l o o k s o n 
t h e page. Reverse v i d e o i n p l ace o f l o w e r 
case j u s t a d d s c o n f u s i o n . 
T e l e w r i t e r e l i m i n a t e s these s h o r t c o m i n g s 
w i t h no hardware modifications required. B y 
u s i n g s o f t w a r e a l o n e . T e l e w r i t e r c rea tes a 
n e w c h a r a c t e r set t ha t has real lower case 
letters, a n d p u t s 24 l ines o f 51 c h a r a c t e r s o n 
t h e screen. T h a t ' s m o r e o n - s c r e e n c h a r a c t e r s 
t h a n A p p l e I I , A t a r i o r T R S - 8 0 M o d e l I I I . 
T h a t ' s m o r e t h a n d o u b l e t he D R A G O N 32 ' s 
s t a n d a r d d i s p l a y . 

FULL SCREEN ED7T6R~ 
T h e T e l e w r i t e r e d i t o r is d e s i g n e d f o r 
m a x i m u m case o f use. T h e c o m m a n d s a re 
s ing le k e y ( o r s ing le k e y p lus c o n t r o l k e y ) , 
f as t , a n d easy t o r e m e m b e r . T h e r e is n o 
need t o s w i t c h b e t w e e n inser t m o d e s a n d 
de le te m o d e s a n d c u r s o r m o v e m e n t m o d e s . 
Y o u s i m p l y t y p e . W h a t y o u t y p e is i nse r t ed 
i n t o t h e text at t h e c u r s o r , o n t h e screen. 
W h a t y o u see o n t he screen is a l w a y s t he 
c u r r e n t s ta te o f y o u r t e x t . Y o u c a n m o v e 
q u i c k l y t h r o u g h t he text w i t h o n e k e y c u r s o r 
m o v e m e n t i n a l l 4 d i r e c t i o n s , o r press t h e 
s h i f t k e y s i m u l t a n e o u s l y f o r fas t , a u t o -
repea t . Y o u can j u m p t o t he t o p o r b o t t o m 
o f t he t e x t , a n d b e g i n n i n g o r e n d o f a l i ne , 
m o v e f o r w a r d o r b a c k w a r d a page at a t i m e , 
o r s c r o l l q u i c k l y u p o r d o w n . W h e n y o u 
t y p e past t he e n d o f t h e l i ne , t he w o r d w r a p 
f e a t u r e m o v e s y o u c l e a n l y t o t he n e x t . 

Y o u c a n c o p y , m o v e o r de le te a n y size b l o c k 
o f t ex t , sea rch r e p e a t e d l y f o r a n y p a t t e r n o f 
c h a r a c t e r s , t h e n i n s t a n t l y de le te it o r r ep lace 
it w i t h a n o t h e r . T e l e w r i t e r g ives y o u a t a b 

. . truly a state o f the art word 
processor . . outstanding in everv respect 

The RAINBOW. Jan. 1982 

The only one with all these features 
for your DRAGON 32 

51 column x 24 line screen display 
Sophisticated full-screen editor 

Real lower case characters 
Powerful text formatter 
Works with any printer 
Special MX-80 driver 
Requires absolutely 

no hardware modifications 
• Tandy colour version 

also available 

k e y , te l ls y o u h o w m u c h space y o u have le f t 
in m e m o r y , a n d w a r n s y o u w h e n t h e b u f f e r 
is f u l l . 

FORMAT FEATURES 
W h e n it c o m e s t i m e t o p r i n t o u t t he f i n i s h e d 
m a n u s c r i p t , T e l e w r i t e r lets y o u s p e c i f y : l e f t , 
r i g h t , t o p , a n d b o t t o m m a r g i n s , l ine s p a c i n g 
a n d l ines per page. These p a r a m e t e r s c a n be 
set b e f o r e p r i n t i n g o r t he y c a n be 
d y n a m i c a l l y m o d i f i e d d u r i n g p r i n t i n g w i t h 
s i m p l e f o r m a t codes i n t ex t . 
T e l e w r i t e r w i l l a u t o m a t i c a l l y n u m b e r A 4 
pages ( i f y o u w a n t ) a n d c e n t r e l ines. It c a n 
c h a i n p r i n t a n y n u m b e r o f text f i les f r o m 
cassette w i t h o u t user i n t e r v e n t i o n . Y o u c a n 
te l l it t o s tar t a n e w page a n y w h e r e i n t h e 
text o r pause at t he b o t t o m o f t h e page. 
Y o u c a n p r i n t a l l o r a n y p a r t o f t he text 
b u f f e r , a b o r t t he p r i n t i n g at a n y p o i n t , a n d 
(here is a " T y p e w r i t e r " f e a t u r e w h i c h a l l o w s 
y o u t o t y p e s t r a i gh t t o y o u r p r i n t e r . Because 
T e l e w r i t e r lets y o u o u t p u t n u m e r i c c o n t r o l 
codes d i r e c t l y ( e i t h e r f r o m the m e n u o r 
d u r i n g p r i n t i n g ) , it w o r k s w i t h a n y p r i n t e r 
( T a n d y , S e i k o s h a , M X - 8 0 . O k i d a t a . N E C 
8023 , C . It o h 8510 . C e n t r o n i c s , G E 
T e r m i n e t , S m i t h C o r o n a T P - 1 , e t c . ) . 
T h e r e ' s even a spec ia l d r i v e r f o r t he E p s o n 
M X - 8 0 tha t lets y o u s i m p l y select a n y o f i ts 
12 f o n t s a n d d o u n d e r l i n i n g w i t h a s ing le 
u n d e r l i n e c h a r a c t e r . 

CASSETTE INPUT/OUTPUT 
Because the T e l e w r i t e r m a k e s u s i n g casset te 
a l m o s t pa in less , y o u can s t i l l h a v e a 
p o w e r f u l w o r d p rocesso r w i t h o u t t h e m a j o r 
a d d i t i o n a l cost o f a d i s k . T h e a d v a n c e d 
cassette h a n d l e r w i l l search i n t he f o r w a r d 
d i r e c t i o n t i l l it f i n d s t he f i rs t v a l i d f i l e , so 
t h e r e ' s n o need t o keep r e t y p i n g a l o a d 
c o m m a n d w h e n y o u a re lost i n y o u r tape . 
T h e V e r i f y c o m m a n d c h e c k s y o u r casset te 
save t o m a k e su re t h e y ' r e g o o d . Y o u c a n 
save a l l o r a n y pa r t o f the text b u f f e r t o 
casset te a n d y o u c a n a p p e n d p r e - e x i s t i n g 
f i les f r o m those y o u have in t he b u f f e r 
a l r e a d y . 

ASCI I COMPATIBLE 
T e l e w r i t e r t u r n s y o u r D R A G O N 32 i n t o t h e 
m o s t p o w e r f u l , l owes t c o s t , w o r d p rocesso r 
i n t he w o r l d t o d a y . B u t t h a t ' s n o t a l l . T h e 
s i m p l e A S C I I c o n v e r s i o n p r o g r a m p r o v i d e d 
w i t h T e l e w r i t e r m e a n s y o u c a n use t h e f u l l 
p o w e r o f t h e T e l e w r i t e r e d i t o r f o r c r e a t i n g 
a n d e d i t i n g B A S I C a n d a s s e m b l y l a n g u a g e 
p r o g r a m s . I t m e a n s y o u c a n use T e l e w r i t e r 
t o p r e p a r e o r ed i t text f i les used w i t h a n y 
d a t a c o m m u n i c a t i o n s p r o g r a m . 

T e l e w r i t e r cos ts £49 .95 o n casset te a n d is 

AVAILABLE FROM 
DRAGON 32 

DEALERS 
NATIONWIDE 

OR DIRECT FROM 

4 1 TRURO ROAD, ST. AUSTELL, 
CORNWALL PL25 5JE 

24 HOUR ORDERLINE 0 7 2 6 6 7 6 7 6 . 

ma 
_*C£tSS 

SEND FOR OUR FREE 
SOFTWARE LISTS FOR 
DRAGON 32 & TANDY 

RANGE OF COMPUTERS 
PLEASE STATE WHICH 
COMPUTER YOU OWN 
Name 

Address 

Make / type of computer 

|Please include a 1st Class StampJ 

one of the best programs for the Color 
Computer / have seen . 

Color Computer News. Jan. 1982 

Apple II is a trademark of Apple Computer. Inc.. Atari is a trademark of Atari. Inc. TRS-80 is a trademark of Tandy Corp.. MX-80 is a trademark of Epson America. Inc 
DRAGON 32 is a trademark of Dragon Data Ltd. 
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THE M A P L I N T A L K - B A C K 
for Z X 8 1 and V I C 2 0 
N o w your c o m p u t e r c a n talk 
• A l l o p h o n e (ex tended phoneme ) sys tem g ives 

un l im i ted vocabu lary . 
* C a n be used w i th u n e x p a n d e d V IC20 or ZX81 

— does not requ i re large areas of memory . 
* In V IC20 vers ion, speech o u t p u t is d i rec t to 

TV speaker w i t h n o add i t i ona l amp l i f i ca t i on 
needed . 

* A l l o w s speech to be easi ly i nc luded in 
p rog rams. 

C o m p l e t e ki ts O r d e r As: 
LKOOA (VIC20 Ta lk -Back) . Pr ice £24.95. 
LK01B (ZX81 Ta lk -Back) . Pr ice £19.95 
Full cons t r uc t i o n deta i ls in Map l in Pro jec ts 
Book 6. Pr ice 70p Orde r As X A 0 6 G 

S O U N D S GENERATOR 
FOR Z X 8 1 
3 - P r o g r a m m a b l e tone genera to rs w i th 
p rog rammab le a t t enua to rs tu rns you r ZX81 
in to a min i -synthes iser . 
No ise gene ra to r w i t h 3 p i t ch levels enab les the 
c rea t ion of most specia l e f fec t sounds . 
S ing le address access via B A S I C w i th PEEK 
a n d P O K E C o n n e c t s d i rec t ly to e x p a n s i o n 
por t socket o r mo the rboa rd . 
C o m p l e t e kit. O rde r As LW96E. Pr ice £10.95 
Full c o n s t r u c t i o n deta i ls in Map i in Pro jec ts 
Book 5. O r d e r As XA05F. Pr ice 70p. 

Z X 8 1 I N P U T / O U T P U T P O R T 
T w o b i -d i rec t iona l por ts for a tota l of 16 i npu t or 
16 o u t p u t l ines. 
Inc ludes o n e bu f fe red o u t p u t w h i c h can 
in ter face d i rec t ly to C M O S . 
O n b o a r d address se lec t ion a l lows for 
expans ion to 6 por ts w i t h t w o boards . 
C o m p l e t e kit. O rde r As L W 7 6 H Pr ice £9.25. 
Full c o n s t r u c t i o n deta i ls in Map l i n Pro jects 
Book 4. Orde r As XA04E. Pr ice 70p. 

M O D E M 
A C C I T T s tanda rd m o d e m that c o n n e c t s 
d i rec t l y to you r t e lephone l ine via a B.T. 
a p p r o v e d t rans fo rmer . T ransm i t s a n d receives 
s imu l taneous l y o n E u r o p e a n s tanda r d 
f requenc ies at 300 baud. May be used to talk t o 
any o the r 300 b a u d European s tanda rd m o d e m 
i nc l ud ing the Map l in C o m p u t e r S h o p p i n g 
m o d e m on 0702 552941 a n d any 
Br i t ish T e l e c o m Datel 200/300 Serv ice m o d e m 
The m o d e m ' s c o m p u t e r in ter face is 
RS232 compa t ib le . 
A c o m p l e t e kit e x c l u d i n g case isavai lable. Order 
As L W 9 9 H Price £39.95. 
Full c o n s t r u c t i o n deta i ls in Map l i n Pro jec ts 
Book 5. O rde r As XA05F. Pr ice 70p. 

K E Y B O A R D wi th 
E L E C T R O N I C S for Z X 8 1 
• Ful l size, fu l l travel k e y b o a rd that 's s imp le t o 

a d d to y o u r ZX81 (no so lde r ing in ZX81) . 
• C o m p l e t e w i t h e lec t ron ics to make "Sh i f t 

Lock" , " F u n c t i o n " a n d " G r a p h i c s 2" s ing le 
key se lec t ions. 

• Powered (w i th adap to r supp l ied) f r o m ZX81 's 
o w n s tanda rd power supp ly . 

Full de ta i ls in Pro ject B o o k 3 (XA03D) . Pr ice 70p 
Comp le te kit (excl . case) £21.90. 
Orde r As LW72P. 
Case £4.95. Orde r As XG17T. 
Ready bu i l t - in case £29.95. 
Orde r As XG22Y. 

Z X 8 1 T V S O U N D 
ZX81 s o u n d on y o u r TV set. 
V ideo revers ing sw i t ch for no rma l or inverse 
v ideo d isp lay . C a n be used w i t h the Ta l k -Back o r 
S o u n d s Genera to r kits. 
C o m p l e t e kit. O rde r As LK02C. Pr ice £19.95. 
Ful l c o n s t r u c t i o n deta i ls in Map l in Pro jec ts 
Book 6. O rde r As XA06G. Pr ice 70p. 

Z X 8 1 E X T E N S I O N B O A R D 
O u r ZX81 Ex tend iboa rd p lugs d i rec t l y in to the 
ZX81 expans ion port a n d wi l l accep t a 16K R A M 
pack a n d three o ther p l ug - i n m o d u l e s 
s imu l taneous ly . Parts are so ld separate ly as 
fo l lows: 
P C B Orde r As G B 0 8 J Pr ice £2.32. 
Edge C o n n e c t o r s (4 needed) Order As RK35Q. 
Price £2.39 each. 
Track p ins (1 pack needed) . O rde r As FL82D 
Price 85p per pack of 50. 

I N T E R F A C E S for M O D E M 
In ter faces for most popu la r h o m e c o m p u t e r s 
w h i c h d o no t have RS232 por ts w i l l be avai lab le 
shor t l y . A n in ter face fo r the ZX81 that i nc ludes 
a c o m p l e t e Mach ine C o d e C o m m u n i c a t i o n s 
P rog ram is avai lable. O rde r As LK08J (ZX81 
M o d e m Inter face Kit) . Pr ice £24.95. 
Ful l c o n s t r u c t i o n deta i ls in Map l in Pro jects 
Book 7. O rde r As X A 0 7 H Pr ice 70p 

IffilliPILIlim 
Maplin Electronic Supplies Ltd.. Mail Order P.O. Box 3. Rayleigh. Essex SS6 8LR. 
Tel. Southend (0702) 552911 (Sales). 

159-161 King St.. Hammersmith. W6. Tel. 01-748 0926. 284. London Road. Weslclilf-on-Sea. Essex. 
Tel. (0702) 554000. Lynton Square. Perry Barr. Birmingham. Tel. (021) 356 7292. 
All prices include VAT & carriage. Please add a SOp handling charge to orders under £5 total value. 

YOUR COMPUTER, JUNE 1 983 1 57 



W E A R E A U T H O R I S E D D E A L E R S 
| F O R A C O R N A T O M , B B C M I C R O 

fc-.^-^fy^ & D R A G O N 3 2 

L I H « * 4 U K A « * J H 8 / 8 A R E G E N T S T R E E T . 

C H A P E L A L L E R T O N . 

B ^ ^ g ^ g g g B j p T e l : ( 0 5 3 2 ) 6 8 3 1 8 6 o r 6 9 6 3 4 3 

P l e a s e a d d 5 5 p o r d e r P & P - V A T at 1 5 % w m m . m. ^ VISA 
Please N o t e : r \ i mmm 
All programs are now available at all good 
dealers or direct f rom MICRO POWER LTD. 

O t h e r B . B . C . p r o g r a m s a v a i l a b l e : S w o o p ( B ) ^ 
£ 6 . 9 5 / C r o a k e r (B) £ 6 . 9 5 / C h e s s ( B ) £ 6 . 9 5 / ^ f l 
L a s e r C o m m a n d ( 8 ) £ 6 . 9 5 / G a l a c t i c 
C o m m a n d e r ( B ) £ 6 . 9 5 / A I » e n D e s t r o y e r s ( B ) ^ ^ H 
£ 6 . 9 5 / A d v e n t u r e £ 6 . 9 5 / C o w b o y S h o o t - O u t W B 
( B ) £ 5 . 9 5 / F i l c r £ 8 . 9 5 / M i c r o B u d g e t £ 6 . 9 5 / 
W o r l d G e o g r a p h y (B) £ 5 . 9 5 T i m o t r e k ( 8 ) £ 6 . 9 5 / • 
S p a c e m a z e ( 8 ) £ 5 . 9 5 / M a r t i a n s ( 8 ) £ 5 . 9 5 / ^ 
A s t r o N a v i g a t o r (B) £ 4 . 9 5 / S t a r T r e k £ 4 . 9 5 / M 
M u n c h y m a n £ 5 . 9 5 / S e e k £ 5 . 9 5 / E l d o r a d o G o l d f f ^ 
(B) £ 5 . 9 5 / C a t a n d M o u s e £ 4 . 9 5 / M a s t e r m i n d 
£ 3 . 9 5 / R e v e r s i 1 £ 4 . 9 5 / R e v e r s i 7 (B) £ 4 . 3 5 / 
R o u l e t t e ( 8 ) £ 4 . 9 5 / G o m o k u £ 3 . 9 5 / Z o m b i e s £ 3 . 9 5 / 
D i s s a s s e m b l e r £ 5 . 9 5 / C o n s t c l l a t i o n (B) £ 5 . 9 5 / 
J u n i o r M a t h s P a c k ( 8 ) £ 5 , 9 5 / W h e r e ' ( 8 i £ 5 . 9 5 . 

W r i t t e n a n y P r o g r a m s ? W e p a y 20% R o y a l t i e s 
fo r D R A G O N . S P E C T R U M . B . B . C . P R O G R A M S 

v' 

R R O G A M P C R O P O 

OL 

Y o u ' r e f l y i n g a h i g h l y m a n o u e v e r a b l e 3 2 K S p a c e F i g h t e r a r m e d t o t h e t e e t h w i t h a 
r a p i d - f i r e laser c a n n o n a n d t h e l a t e s t T r y e x b o m b s . Y o u r m i s s i o n is t o p e n e t r a t e t h e a l i e n 
m o o n d e f e n c e s . A g a i n s t y o u a r e se l f - f i r ing r o c k e t s , n u c l e a r A c k - A c k g u n s , s p a c e m i n e s , 
f i z z e r s ' , a n d m e t e o r s , n o t t o m e n t i o n t h e n e t w o r k of n a r r o w p a s s a g e w a y s w h i c h m u s t b e 

n e g o t i a t e d . Y o u h a v e o n l y l i m i t e d f u e l w h i c h n e e d s t o b e r e p l e n i s h e d b y e i t h e r b o m b i n g 
t h e e n e m y f u e l d u m p s or d o c k i n g w i t h t h e r e f u e l l i n g 
s t a t i o n . T h e r e a r e 6 p h a s e s t o g e t t h r o u g h a n d 4 l e v e l s of 

d i f f i cu l ty . T h e g a m e can b e s t a r t e d 
a t a n y p h a s e a n d o n a n y leve l . T h e 
c o n t r o l s a r e e i t h e r f r o m j o y s t i c k s o r 
f r o m s t a n d a r d o r u s e r - d e f i n e d k e y s . 
T h i s e x c i t i n g p r o g r a m o n l y £ 6 . 9 5 ! 
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Spectrum Price 

NEWS 
from SPECTRUM 
Sensational 

TEXAS 
OFFER! 

Fantast ic reduc t ions & 
of fers on the TEXAS Tl-
99 /4A see our ad. on next 
doub le page fo r deta i ls . 

PRESTEL 
See PRESTEL Page 600181 
for up to date information 
from SPECTRUM 

N E W S P E C T R U M 
M E M B E R S 

C h e c k o u r a d d r e s s p a g e ! - t h e r e a r e 
m a n y n e w S P E C T R U M d e a l e r s 
t h r o u g h o u t t h e U K s o t h e r e ' s a g o o d 
c h a n c e t h e r e ' l l b e a S P E C T R U M 
c e n t r e n e a r y o u . 

SHARP MZ-80A O R I C - 1 
I N T R O D U C I N G 

S P E C T R U M FACTS! 

AFTER SALES CARE 

COMPUTER DEALERS 

N e x t t o m a n y o f o u r o f f e r s , y o u ' l l f i n d a f e w 
l i n e s t a g g e d S P E C T R U M FACTS . W e p r i d e 
o u r s e l v e s o n p r o v i d i n g y o u . t h e c u s t o m e r , 
w i t h a g e n u i n e se rv i ce a s w e l l a s s upe r 
L O W pr i ces , a n d w e w a n t y o u t o k n o w 
t h a t w h e n y o u b u y f r o m a S P E C T R U M 
d e a l e r , y o u ' l l g e t exac t ly the r ight m i c r o 
for your n e ed s . S O L O O K O U T F O R 
Y O U R S P E C T R U M F A C T S ! 

S P E C T R U M s e r v i c e c e n t r e s w i l l e n s u r e t h a t 
s h o u l d y o u r m a c h i n e "go d o w n " w e w i l l g o t it 
r u n n i n g a g a i n a s q u i c k l y a s p o s s i b l e . W e 
a l s o o f f e r e x t e n d e d w a r r a n t i e s a t r e a s o n -
a b l e p r i c e s t o o ! • a s k y o u r S P E C T R U M 
H O M E C O M P U T E R C E N T R E for ful l d e t a i l s . 

T h e S P E C T R U M d e a l e r l i s t i s v i r t u a l l y c l o s e d . If 
y o u r a rea is f r ee a n d y o u ' d l i k e to j o i n the w a i t i n g 
l i s t , p lease w r i t e t o M I K E S T E R N . S p e c t r u m ( U . K . ) 
L t d . B u r r o w f i e l d s . W e l w y n G a r d e n C i t y . H e r t s . 

1 1 9 6 Y O U R C O M P U T E R . J U N E 1 9 8 3 

FREE! \ 
£ 7 5 W O R T H j 
o f s o f t w a r e 

rt.thf.f, M 1 3 0 A 

D e s k t o p g e n i u s l t h e a l l - i n - o n e S H A R P M Z - 8 0 A . R e a d y t o r u n t h e 
m o m e n t y o u g e t i t h o m e . B u i l t - i n k e y b o a r d . CRT. 9 " d i s p l a y a n d cass-
e t t e d a t a s t o r a g e w i t h 4 8 K R A M . The BASIC w i t h e x t r a use fu l a d d i t i o n s , 
o f f e r s qu i t e a p o w e r f u l m i c r o for t hc h o m e or bus iness . H 4K By te R O M 
4 8 K B y t e R A M 2K 8 y t e V ideo R A M • ASCI I p r o f i l e d k e y b o a r d • n u m -
er ic p a d • 2page V ideo R A M a l l o w s sc reen t o be s c r o l l e d up or d o w n . 
• C P / M a v a i l a b l e . 

S p e c t r u m 
Price 

F l o p p y D i s k s a n d A c c e s s o r i e s 
f o r M Z 8 0 A 
T w i n F loppy D isk un i t ( i n c . 1 / 0 

Card . D i sk . Cab le ) £ 8 5 6 . 7 5 
T w i n Oisk Un i t ( o n l y ) . . . £ 6 7 8 . 5 0 
S i n g l e f l o p p y D isk U n i t . . £ 4 6 0 . 0 0 

£ 5 4 6 2 5 
Cable for F / 0 Dr ive £ 2 9 . 7 9 

P r i n t e r s a n d A c c e s s o r i e s f o r 
M Z 8 0 A . M Z 8 0 B & M Z 8 0 K 
80 Col T r a c t o r F e e d P r i n t e r inc . 

Cab le . 1 / 0 Card & Rom £ 4 7 7 . 2 5 

A superbly designed and engineered micro and great value-for-money 
from S P E C T R U M . Offering 4 8 K R A M C o l o u r - (8 foreground and 8 
background can be displayed at same time) H i g h r e s o l u t i o n 
g r a p h i c s U s e r d e f i n a b l e G r a p h i c s . F u l l s o u n d (6 octaves of con-
trollable sound) E a s y t o u s e k e y b o a r d w i t h m o v i n g k e y s . 
S t a n d a r d C e n t r o n i c s p a r a l l e l i n t e r f a c e a l l o w s easy connect ion to 
a wide range of printers etc 

S p e c t r u m 
P r i c e £ | U U v a t 

SPECTRUM FACTS 
M a x i m u m u s e r R A M 4 7 , 8 7 0 B y t e s 
T e x t s c r e e n 2 8 x 4 0 
H i g h R e s o l u t i o n 2 4 0 x 2 0 0 
C a s s e t t e L e a d I n c l u d e d 

Not all t totn cony M i y ailvartrted itrm.plcaje phone before making a journey - P»cor rcc t at time of QO>ng «o pr*w E. & O.E. 

B B C 'B* w i t h D i s k I n t e r f a c e 

£470.50 
B B C D i s k I n t e r f a c e K i t 

£95 .00 
B B C S i n g l e D i s k D r i v e l O O K 

£265 .00 
B B C D u a l D i s k D r i v e BOOK 

£ 8 0 3 . 8 5 
B B C T a p e R e c o r d e r 

£29.90 
B B C A c o r n S o f t w a r e C a s s e t t e 

b a s e d f r o m 

£9.05 
B B C D i s k b a s e d s o f t w a r o 

£11.50 

Please Note! 

INC. VAT 

W e r e g r e t t h a t t h e r e i s a t r e m e n d o u s s h o r t a g e o n a l l B B C 
e q u i p m e n t — p l e a s e p h o n e y o u r n e a r e s t s t o r e b e f o r e m a k i n g 

a j o u r n e y t o c h e c k s t o c k p o s i t i o n . 

Y e s . t h i s t o p s e l l i n g M i c r o s y s t e m is n o w 
a v a i l a b l e f r o m y o u r l o c a l S P E C T R U M d e a l e r 
- t h e B B C M o d e l ' B ' o f f e r i n g 3 2 K R A M p l u s a 
f u l l b a c k - u p o f p e r i p h e r a l s & s o f t w a r e t o o ! 
I t ' s a n I n f i n i t e l y e x p a n d a b l e m a c h i n e , i d e a l 
f o r t h e h o m e o r b u s i n e s s a n d is a l r e a d y 

w i d e l y u s e d f o r e d u c a t i o n a l p u r p o s e s i n 
s c h o o l s - s o t h e c h a n c e s a r e y o u r c h i l d r e n 

m a y a l r e a d y b e w e l l f a m i l i a r w i t h i t s 
o p e r a t i o n , w h i c h m u s t m a k e it t h e I d e a l 

c h o i c e f o r t h e h o m e t o o ! S o if y o u ' r e 
t h i n k i n g o f b u y i n g a m i c r o y o u m u s t t a k e a 

l o o k a t t h e B B C a t y o u r l o c a l 
S P E C T R U M d e a l e r N O W ! - b u t j u s t o n e 
w o r d o f w a r n i n g , i n i t i a l l y s t o c k s w i l l b e 
l i m i t e d a n d d e m a n d i s b o u n d t o b e 
g r e a t , s o p l e a s e ' p h o n e t o c h e c k t h e 
s t o c k p o s i t i o n b e f o r e m a k i n g a j o u r n e y . 



SINCLAIR 
ZX SPECTRUM 

- j s t l o o k a t t h i s s u p e r n e w L Y N X M i c r o - a n i n c r e d -
b l e 1 6 K & 3 2 K v i d e o r a m a n d t h a t ' s e x p a n d a b l e u p 

l o or b e y o n d 9 6 K . F o r j u s t £ 2 2 5 . 0 0 I N C L U D I N G 
V A T t h e L Y N X i s e x c e p t i o n a l l y v e r s a t i l e . A l l 
- Y N X ' s ' a d d - o n ' c o n n e c t i o n s a r e s t a n d a r d t y p e s . 
" i e h i g h d e f i n i t i o n c o l o u r g r a p h i c s m a k e it a t o p 
v a l u e c h o i c e f o r t h e h o m e o r o f f i c e (w i t h e x p a n -
sion, t h e L Y N X c a n b e c o m e a n 8 0 c h a r a c t e r s - p e r -

- e w o r d p r o c e s s o r ! ) T a k e a l o o k a t t h e L Y N X - a 
~ e m o r a b l e b a r g a i n f r o m S P E C T R U M . Bu t p l e a s e 
: l o n e t o c h e c k s t o c k p o s i t i o n b e f o r e m a k i n g a j o u r -
ney a s t h i s m a c h i n e is b o u n d t o b e in g r e a t 
d e m a n d . 

S p e c t r u m P r i c e 

e 2 2 5 ? ° 
. S C O U N T - T e a c h y o u r s e l f L Y N X B A S I C £ 6 . 9 5 
S P E C T R U M F A C T S 
M a x i m u m u s e r R A M 1 3 , 7 0 0 B y t e s ( a p p r o x ) 
~ext S c r e e n 2 4 x 3 0 
- g h R e s o l u t i o n 2 6 5 x 2 4 8 
C a s s e t t e L e a d I n c l u d e d 

OKI MICROLINE Printers 

COLOUR GENIE 

SMITH CORONA EPSON 

A t r u l y r e l i a b l e m i c r o a n d h i g h l y r e c o m m e n d e d b y 
S P E C T R U M f e a t u r i n g p o w e r f u l a n d s o p h i s t i c a t e d C O L O U R 
G R A P H I C S , a l l o w i n g y o u t o c r e a t e f u l l 8 - c o l o u r G a m e s . 
D i a g r a m s a n d c h a r t s q u i c k l y a n d s i m p l y . P o w e r f u l 1 6 K K R A M 
m e m o r y ( e x p a n d a b l e i n t e r n a l l y t o 3 2 K ) f o r F U L L C O L O U R 
v i d e o g a m e s a n d P O W E R F U L C O M P U T I N G w i t h a f u l l r a n g e 
of i n e x p e n s i v e a c c e s s o r i e s : 1 6 K R A M p a c k . J o y s t i c k s f o r T V 
g a m e s . L i g h t P e n . D i s k D r i v e a n d a P r i n t e r . T h e s u p e r b C o l o u r 
G e n i e i s a t S P E C T R U M n o w - c h e c k it o u t a n d s e e t h e G e n i u s 
a t w o r k l _ _ 

S p e c t r u m O O A l n c V A T 

P r i c e £ £ £ 4 . 4 8 
L O U R Q E N I E A C C E S S O R I E S 
s t i c k s £ 4 9 . 4 9 

R A M £ 3 8 . 5 0 
h n t e r I n t e r f a c e £ 3 9 . 9 5 

X ) U N T T e a c h y o u r s e l f C o l o u r 
l i e B a s i c £ 6 . 9 5 
• C T R U M F A C T S 

s x i m u m u s e r R A M 1 4 , 2 0 0 B y t e s ( a p p r o x ) 
»xt s c r e e n 2 4 x 4 0 
j h R e s o l u t i o n 1 6 0 x 9 0 
s s e t t e L e a d I n c l u d e d 

T h e 
n e w E P S O N 
R X - 8 0 and FX printers now avai l -
able—check wi th your local S P E C -
T R U M dealer N O W ! 
F X - 8 0 Spectrum Price £ 5 0 3 . 7 0 
R X - 8 0 Spectrum Price £ 3 3 2 . 3 5 

GP-1QOA 
N o w a t o p q u a l i t y g r a p h i c p r i n t e r a t 
a p r i c e y o u c a n a f f o r d . C o n t r o n i c s 
i n t e r f a c e c o n n e c t s e a s i l y w i t h 
m o s t m i c r o s . 
S p e c t r u m p r i c e £ 2 2 9 . 9 4 I n c 
V A T C a b l e s & I n t e r f a c e s a v a i l a b l e 
f o r m o s t m i c r o s 

Model TP-1 
M i c r o p r o c e s s o r c o n t r o l l e d , h i g h 
q u a l i t y d a i s y w h e e l p r i n t e r a t a L O W 
c o s t f r o m S P E C T R U M . S e r i a l . 
P a r a l l e l o r I E E E I n t e r f a c e . 
S p e c t r u m L O W p r i c e £ 5 5 7 . 7 5 
I n c . V A T 

SELECTION FROM THE COMPUTER 
BOOKSHOP 
30 Hour Basic foe the B8C Micro 
Let your BBC Micro Tcach You to [xogramrre . . 
BBC Micro Restated 
Over the Spectrum 
6 0 Games and A pp! cations lor the ZX Spectrum 
Programming the 6 5 0 2 
Programming you* ZX Spectrum 
ZAP Pow Boom tor the Vic 2 0 . 
The ZX Spectrum Explored. . . . 
Vic Inovative Computing 
Mastering Machine Code on your ZX81 . 

£ 5 9 5 
£645 
£ 7 9 5 
£6.95 
£ 4 9 5 
£ 9 9 5 
£6.95 
£7.95 
£5.95 
£6.95 
£7.50 

B O O K S 
The ZX Spectrum and tow to get 
the most from it 
Easy Programming for Ihe ZX Spectrum . 
30 Programmes for Ihe BBC M i a o 
CPM Handbcck 
Programming the Z80 
20 Best Programmes lor the ZX Spectrum 
Getting aquairted with your Vic 2 0 
Machine code and Better B3Sic 
The Cambridge Colour Cdtectcn (Spectrum). 
Vic Revested 
De RE Atari 
ATARI Operating system listing 

£5 .95 
£5.95 

. £4.95 
£11 .50 
£11 .95 
. £5 .95 

£6 .95 
. £7 .50 

£6 .95 
£10 ,00 
£17 .00 
£ 1 0 4 3 

M O R E S P E C T R U M L O W P R I C E S ! 
Spectrvm Computer C e n t m hove no connect ion whatsoever w i t h the 2X-Sp«c tn im Computer manufactured by Sinclair Re»eefCh L i d . ^ / v u n i i T r o . . . . . . , o o o 

r U U R C U M P U I c n , J U N t l y o J 

N o w f r o m S P E C T R U M - t h i s t o p s e l l i n g r a n g e o f 
p r i n t e r s r e n o w n e d t h r o u g h o u t t h e w o r l d f o r 
t h e i r q u a l i t y a n d r e l i a b i l i t y . If y o u ' r e t h i n k i n g o f 

a d d i n g a p r i n t e r t o y o u r m i c r o t h e n y o u m u s t 
t a k e a l o o k a t t h e M I C R O L I N E r a n g e a t 

m>,. S P E C T R U M - N O W ! t h e y ' r e f a n t a s t i c v a l u e -
f o r - m o n e y 

M o d e l s a v a i l a b l e 

MICROLINE Model 80 £259 90 

MICROLINE Model 82A £455 40 

MICROLINE Model 92P £585 35 

The powerful and 
infinitely expandable 

LYNX Y e s , t h i s t o p s e l l i n g m i c r o i s n o w a v a i l a b l e f r o m 
S p e c t r u m in b o t h 1 6 K a n d 4 8 K R A M . S o n o w 
t h e r e ' s n o n e e d t o s e n d b y M a i l O r d e r - j u s t c a l l 
i n t o y o u r l o c a l S P E C T R U M d e a l e r a n d p i c k o n e 
up . B u t j u s t o n e w o r d o f w a r n i n g : w i t h t h i s a d d e d 
a v i l a b i l i t y a d v a n t a g e , s t o c k s a r e b o u n d t o s e l l 
f a s t - s o m a k e it s o o n ! 

SINCLAIR ZX SPECTRUM 16K - £99.95 
SINCLAIR ZX SPECTRUM 48K - £129.95 

S p e c t r u m C o m p u t e r C e n t r e s h a v e n o c o n n e c t i o n w h a t -
s o e v e r w i t h t h e Z X - S p e c l r u m C o m p u t e r m a n u f a c t u r e d b y 
S i n c l a i r R e s o a r c h L t d . 

S INCLAIR ZX 
16K RAM p a c k 
ZX Pr in te r 
C o m p u t e r B o o k s h o p INC. 
S o f t w a r e f o r S i n c l a i r V A T 
C o m p u t e r s 
Bumper 7 1K 2X81 £6 .95 
1 K Super Trio 2X81 £7 .95 
L a b y n n i h l 6 K Z X 81 £5.95 
Nightmare Park/Mus.c 16K ZX81 .£6.95 
Computacalc 16K 2X81 £7.95 
Personal Banking Sv'-tem 
1GK 2X81 £11.44 
Space Invaders/Hescuo 
16K2X81 £6.95 
Breakout 16K 2X81 £5.96 
Mugsy 16K2X81 £5.95 
Mergatroyds 16K 2X81 £5.95 
Progmerge 16K ZX81 £5.95 
Football Manager 16K 2X81 £7.95 
C a s s o t t o s f o r 2X81 Type—10 
6 Game's £3.95 

£ 4 9 . 9 5 
£ 2 9 . 9 5 

- £ 3 9 . 9 5 
Junior Education £3.95 
Business (t Household. .£3.95 
Skil l & Judgement Gamos £3.95 
Junior Education £3.95 
Family Qmz £3.95 
T y p o — 2 0 
Fantasy Gamos £4.75 
Space Raiders £ Bombors. . . . .£4.76 
Typ«—30 
Super Programs Nos. 1 -8 £4 .95 
T y p « — 4 0 
Backgammon £5.95 
Flight Simulation £5.95 
T y p o — 5 0 
English Literature 1 £6.95 
English Literature 2 £6.95 
Geography £6.95 
History 1 £6.95 
Maths. 1 £6.95 

Z X - P A N D A 
1 6 K R A M P A C K 
ONLY £24.95 



A truly a m a z i n g o f fe r o n th is 
e x p a n d a b l e & C o m p r e h e n -
sive top -o f - the - l in e M i c r o . 
Yes, now from S P E C T R U M the f a b u l o u s T E X A S T I - 9 9 / 4 A 
Home Micro at a s u p e r N E W L O W P R I C E - P l u s ! a super 
F R E E ! offer too! When you return your F R E E O F F E R 
V O U C H E R obtainable at time of purchase to T E X A S 
I N S T R U M E N T S they will send you a b s o l u t e l y F R E E ! a P A I R 
O F J O Y S T I C K S - w o r t h £ 2 4 . 9 5 . A b e g i n n e r s B A S I C T U T O R 
P R O G R A M - W o r t h £ 9 . 9 5 and a C O N N E C T 4 P R O G R A M -
W o r t h £ 1 5 . 9 5 . T O T A L V A L U E £ 5 0 . 8 5 (which means you're 
effectively o n l y p a y i n g £ 9 9 . 1 0 for your T E X A S T I - 9 9 / 4 A 
m i c r o . ) A f a n t a s t i c o f f e r - H U R R Y to your local S P E C T R U M 
dealer N O W and see for yourself just what g r e a t v a l u e t h i s 
r e a l l y is. Offer closes June 30th. 

S u p e r N E W L O W P R I C E S o n 

TEXAS SOFTWARE 
f r o m S p e c t r u m t o o ! 

C o n n e c t F o u r £ 1 5 . 9 5 
Z e r o Z a p £ 1 5 . 9 5 
A t t a c k £ 1 5 . 9 5 
8 l a s t o £ 1 5 . 9 5 
H u s t i t e £ 1 5 . 9 5 
Y a h t z e e £ 1 5 . 9 5 
H a n g m a n £ 1 5 . 9 5 
T.I . I n v a d e r s £ 1 9 . 9 5 
A - m a z - i n g £ 1 9 . 9 5 
W u m p u s £ 1 9 . 9 5 
C a r w a r s £ 1 9 . 9 5 

i M i m ^issi 

T h e S p e c t r u m t o p 3 0 
O l d i e s b u t G o o d i e s £ 1 2 . 9 5 
S o c c e r £ 2 4 . 9 5 
T o m b S t o n e C i t y . . . £ 2 4 . 9 5 
M u n c h m a n £ 2 9 . 9 5 
C h e s s £ 3 9 . 9 5 
P a r s e c £ 2 9 . 9 5 
A l p i n e r £ 2 9 . 9 5 
EDUCATIONAL GAMES 
D r a g o n M i x £ 2 7 . 9 5 
A l . - g a t o r £ 2 7 . 9 5 
ADVENTURE PROGRAMS 

A d v e n t u r e & P i r a t e . 
A d v e n t u r e L a n d 
M i s s i o n I m p o s s i b l e 
V o o d o o C a s t l e 
T h e C o u n t 
S t r a n g e O d y s s e y . 
M y s t e r y F u n h o l e . . . 
P y r a m i d of D o o m . 
G h o s t T o w n 
G o l d e n V o y a g e 

£ 2 9 . 9 5 
£ 1 9 . 9 5 
£ 1 9 . 9 5 
£ 1 9 . 9 5 
£ 1 9 . 9 5 
£ 1 9 . 9 5 
£ 1 9 . 9 5 
£ 1 9 . 9 5 
£ 1 9 . 9 5 
£ 1 9 . 9 5 

PLUS! 
SPEECH SYNTHESISER 

or 

Tl CASSETTE RECORDER 
e a c h w o r t h £ 4 9 . 9 5 

When you buy any 6 Texas Software modules. 
An add i t iona l B O N U S O F F E R f rom S P E C T R U M ! Purchase 6 (or more) T E X A S 
s o f t w a r e m o d u l e s - s e n d y o u r r ece ip t to T E X A S I N S T R U M E N T S a n d you ' l l r e c e i v e 
a F R E E S P E E C H S Y N T H E S I S E R or a T E X A S T l C A S S E T T E R E C O R D E R each 
w o r t h £ 4 9 . 9 5 -ask your local S P E C T R U M for deta i ls NOW! 

f FREE I * 
Goods worth £50.85 

FREE! Pair o f J o y s t i c k s 
w o r t h £ 2 4 . 9 5 

FREE! Beg inne rs BASIC 
Tu to r p r o g r a m w o r t h 

£ 9 . 9 5 
FREE! C o n n e c t Four 

p rog ram w o r t h 
£ 1 5 . 9 5 A 

With every TEXAS T I -99 /4A 
purchased. See opposite tor detai ls 

T E X A S TI-99/4A 
j u s t p a r t o f a 
c o m p l e t e s y s t e m . 
The T E X A S T 1 - 9 9 / 4 A is just part of a 
c o m p l e t e system which can be expan-
d e d s imply & easi ly with op t iona l 
per iphera ls (disk drives, pr inters 
e tc . ) and easy-to-use Sol id S ta te 
S o f t w a re m o d u l e s . A system which 
wil l m e e t your n e e d s today & 
t o m o r r o w - a system you can g row wi th 
as and when the needs arise. It can use 
up to 4 d i f fe ren t p r o g r a m m i n g 
l a n g u a g e s and more than 6 0 0 
sof tware programs are available 
worldwide. Last but not least-it comes 
from the people with the g r e a t e s t 
e x p e r i e n c e in microprocessors- the 
inventors themse lves : so if you're con-
sidering buying a home micro you m u s t 
take a look at the T E X A S T I - 9 9 / 4 A at 
your local S P E C T R U M dea le r N O W - it 
really is a terr i f ic buy! 
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Unbelievable but true! 

TI-99/4A Micro Offer! 

S p e c i f i c a t i o n s -
for TEXAS TI-99/4A. 

SPECTRUM SENSATIONAL 
PRICE - NOW ONLY 

M O R E S P E C T R U M L O W P R I C E S I K T 

C o n s o l e C P U : 9900 Family, 16-bit microprocessor, plus 
256-byte scratchpad RAM. 
M e m o r y : Total combined memory capacity: 110 KBytes. 
Internal ROM memory supplied: 26 KBytes. External ROM 
memory: (Solid State Software"' command modules) up to 
36 KBytes each. 
R A M m e m o r y s u p p l i e d : 16 KBytes (Expandable to 48 
KB). 
Keyboard: 48 key QWERTY with contro l and funct ion keys 
(user definable), full upper and lower case capabil i ty, alpha 
lock, auto repeat. 
S o u n d : 5 octaves, 3 s imultaneous tones plus noise 
generator. Each tone controlable in 1 Hz steps from 110 Hz 
to beyond the audible range. 
C o l o u r s : 16 foreground and background colours. 
V i d e o r e s o l u t i o n : 192 x 256 (24 x 32 characters). 
Power : 240V - 50Hz - 25W in seperate power supply 
unit. 
I / O : UHF modulated PAL colour signal for UK TV 
receivers. 
I / O : UHF modulated PAL-Colour signal for connect ion to 
your own T.V. Interface for up to 2 domest ic audio casset te 
recorders. 44-pin peripheral connector-up to 3 peripherals 
at tached simultaneously. System memory and address 
signals available at peripheral connector . Interface for 2 
Wired Remote Control lers. 
B u i l t i n S o f t w a r e : 14 KByte BASIC interpreter. Internal 
Graphics Language interpreter, not user accessible. 
Internal 4.4 KByte monitor (not user accessible). 

INC. 
VAT 

S d « : t n i m Computer O i m h i ve no connect ion w h e o o e v i r w i t h the ZX-Spec tn jm Computer manufactured by Sinclair H — » r c h L t d . 
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A few examples f rom our 

SOFTWARE 
S e l e c t i o n 

f r o m i n d e p e n d e n t s o f t w a r e h o u s e s 
THORN EMI 

Software for ATARI Inc. VAT 
Su6m»«f vommander . . . £34.44 
Jumbo je t Pilot € 3 4 4 4 
Soccer . . . £29.84 
Kickback £29 84 
Home Financial 
Management . . . £ 1 9 . 4 9 
Darts £ 1 9 4 9 
Snooker & Bi l l iards. . . . £19.49 
Pool . £19.49 
Cribbage 4 Don* noes . £19.49 
Cupute 4 & Reversi. . £14 89 
Mutant Herd . . £24 25 
Software for Commodore 
River Rescue £25.24 
Vic Music Con poser . £25 24 | 

GEM 

DuncBuQOy K4.9S 
Super Wixm. £4.99 
Jungle M . 9 9 
Cosmic Battle £4.99 
Frogge«<3K) £4 99 
Rabtxt Functions £4.99 
Code Breaker £4 99 
Night Fight (3K) £4.99 
R3Mxt Writer 
(16K Cassette) £19 99 
Rabbit Base (16K Cassette) £14.99 
Myriad (3K) £9 99 
Charset/20 (3K> £4 99 
Skramble £9.99 
Space Phreeks £9.99 
Night Crawler £9-49 
Hopper £9.99 
Tank War £ 7 9 9 

Software for ZX81. Dragon 
and Spectrum Inc. VAT 
Monster Mine (for 2X81) . £4.95 
Monster Mine (lor Speclrum). 4.95 
Monster Mine (for Dragon). . . . 7.95 
Space Mission (for ZX&l) £4.95 
Spacc Mission (for Spectrum). £4.95 
Space Mission (for Dragon) £7 95 
Dragon Goll £7.95 
Dragon Character Generator . . . £9.95 

\ SALAMANDER 

Games for Dragon 32 
Dragon Trek 
Waard War 
Vuscan 0 
Games Compendium 01 
Golf 

Inc. VAT 
. . £9.95 

. . £7.95 
£7.95 
£ 7 9 5 

. £7.95 

RABRIT 

Software for Commodore 
VIC20 Inc. VAT 
Space Storm 
Ski Run 

£6.99 
£4.99 

Plus many more at your local 
SPECTRUM dealer 

-call in now and see' 

ACCESSORIES 
S A N Y O C o l o u r M o n i t o r 

C D D 3 1 2 5 N 
c 2 2 8 . e s 

SANTO Inc. VAT $>ngle part 11" x9%" printer 
SANYO i r green monitcr £90 85 Paper, bo* 01 2.000 SfteetS £13.05 
Sim 3G Cassette Recorder £29.95 V)C Accessories fromV.aaunt 
C12 Cassettes £0 50 Motherboard wrthocit Buffer . £24.95 
S.ngte srfed double density Motherboard with Buffer £29.90 
asks (BOX ol 10) £21 25 16K RAM Pack £43.95 
Double skied. douWe derttrty 32K RAM Pack £66.95 
<*sks (Box of 10) £ 3 3 8 1 M K RAM Pack £114 94 
Disk head cleaner £ 1 6 1 0 Currah Ctattert>oxVo<ce Synthesiser £57.45 

^ ^ N o w w i t h ^ 

48K \ 
I 

KUMA 

Softwaie tor Sharp 
Electron 22622 £9.20 
Cnbtwge £12.08 
Adventure £ 1 2 0 8 
Chess £ 1 6 6 8 

AUDIOGENIC 

Programs lor ViC-20 Inc.VAT 
Arn<* . £6.95 
Alien Blitt . £ 7 9 5 
Golf . . £7.95 
Spiders of Mars £19.95 
Sattelite & Meteorites £ 1 9 9 5 
8orizo . . £7,95 
Trashman £19.95 
Boss £14.95 
Tank Attack . £19.95 
Word Cratl 
Word Processing package. £125.00 

ATARI 400 
1 6 K R A M 

• ; » A»SJ M ; 

ATARI 800 
Now this proven and tested machine has been upgraded to a massive 4 8 K RAM 
and its still at the amazing L O W price of£399.99 from S P E C T R U M . It's an idea 
Home Micro for graphics, educational and personal finance etc. use it and it wil 
take you from learning up to a small business use. You can add printers, program 
recorders, disk drives and more, to expand your micro as and when you want, to 
suit your needs. So if you're looking for a top of the line micro you must see the 
A T A R I 8 0 0 with 4 8 K at S P E C T R U M • N O W ! 

S p e c t r u m P r i c e 

£399" 
1QDEPTRIIM Maximum user RAM- 37-899 Bye O r L l l I n u n T e x t S c r e e n 2 4 x 4£ CAPTC H i f l h R e s o l u , i o n 3 2 0 X 192 lAulu C a s s e t t e L e a d N e e d s o w n Recorder 

ACCESSORIES, ROOKS ft GAMES for ATARI 

N O W O N L Y 

£ 1 5 9 1 * 
B A S I C c a r t r i d g e e x t r a 

£39.99 inc. VAT 
( £ 3 4 . 7 7 e x . V A T ) 

SPECTRUM FACTS 
Maximum user RAM 13.323 Bytes 
(with basic Cartridge) 
Text Screcn 24 x 40 
High Resolution 320 x 192 
Cassette L e a d . . .Needs own Recorder 

ATARI DISK DRIVE 
£ 2 9 9 . 0 0 vaCT 

Accessories I N C VAT 
Thermal Printer £ 1 9 8 . 9 5 
16K RAM P a c k . . . £ 6 5 . 0 0 
400 Keyboard £ 5 9 . 9 5 
32K RAM board (400/800) £ 7 5 . 0 0 
48K RAM board (400/800) £ 9 9 . 0 0 
Paddles (Pair) £ 1 3 . 9 9 
Joysticks (Pair) £ 1 3 . 9 9 
1/0 Cable £ 1 2 . 9 9 
Printer Cable £ 2 8 . 5 0 
Monitor Cable £ 2 5 . 0 0 
Thermal Paper £ 4 . 0 0 
Pointmaster Joysticks £ 1 4 . 9 5 
Guickshot Joysticks £ 1 4 . 9 5 
Keyboard for Atari 400 £ 0 0 . 0 0 
Books & M a n u a l s 
Wiley Manual No VAT 
Basic Reference Manual No VAT 
0 0 S . 2 Manual No VAT 
Operating System Listing No VAT 
DOS. Utilities Listing No VAT 
Home Computer Programs - Home Office 
Word Processor (Oisk) £ 9 9 . 9 9 
Mortgage & Loan £ 1 4 . 9 9 
Microsoft Basic (Diskette) £ 5 9 . 9 9 
Home Study (Casset te except where s ta ted) 
INV. to programming 1 £ 1 9 . 9 9 
INV. to programming 2 £ 2 2 . 9 9 
INV. to programming 3 £ 2 2 . 9 9 
Conversational French £ 3 9 . 9 9 
Conversational German £ 3 9 . 9 9 
Conversational Italian £ 3 9 . 9 9 
Conversational Spanish £ 3 9 . 9 9 

I N C VAT 
European Countries & Caps £ 1 4 . 9 9 
Hangman £ 1 4 . 9 9 
Kingdom £ 1 4 . 9 9 
States & Capitals £ 1 4 . 9 9 
Touch Typing £ 1 9 . 9 9 
Music Composer (Cartridge) £ 3 5 . 9 9 
Home Enter ta inment (Car t r idge except 
where s ta ted) 
Galaxian £ 2 9 . 9 9 
Oefender £ 2 9 . 9 9 
Asteroids £ 2 9 . 9 9 
Basketball £ 2 4 . 9 9 
Blackjack (Cassette) £ 1 4 . 9 9 
Caverns of Mars (Disk) £ 2 9 . 9 9 
Centipede £ 2 9 . 9 9 
Computer Chess £ 2 4 . 9 9 
Missile Command £ 2 9 . 9 9 
PAC Man £ 2 9 . 9 9 
Space Invaders £ 2 9 . 9 9 
Star Raiders £ 2 9 . 9 9 
Cribbagc & Domino £ 1 9 . 9 5 
European Scenic Jig-saw £ 1 9 . 9 9 
Programming Languages & Aids 
Assembler Editor £ 3 9 . 9 9 
Atari Basic Cartridge £ 3 9 . 9 9 
Macro Assembler (Disk) . . . . £ 5 9 . 9 9 
Pilot |Ccnsuner) £ 5 9 . 9 9 
Pilot (Educator) £ 8 9 . 9 9 
Entertainer Kit (Star Raiders Missile 

Command & Pair Joysticks) £ 6 9 . 9 9 
Programmer Kit (Basic Cartridge & 

Manuals) £ 3 9 . 9 9 

D R A G O N 

199.05 
VISCOUNT Teach yourself Dragon 8asic. £6.95 

U n b e l i e v a b l e v a l u e f r o m S P E C T R U M ! E x t e n s i v e 
fac i l i t i es i n c l u d e h i g h l y a d v a n c e d c o l o u r 
g r a p h i c s . P o w e r f u l s t a n d a r d 3 2 K R A M ( e x p a n d -
a b l e t o 6 4 K B y t e s ) . * 9 C o l o u r 5 r e s o l u t i o n Dis-
p lay • E x t e n d e d M i c r o s o f t c o l o u r B A S I C ( a s 
s t a n d a r d ) • A d v a n c e d s o u n d w i t h 5 o c t a v e s - 2 5 5 
t o n e s S P E C T R U M F A C T S 

M a x i m u m u s e r R A M 2 9 , 6 7 9 B y t e s 
T e x t S c r e e n 1 6 x 3 2 
H i g h R e s o l u t i o n 2 5 6 x 1 9 2 
C a s s e t t e L e a d I n c l u d e d 

J U P I T E R A C E 
SPECTRUM 

FACTS 
• Maximum 
l A V l V l V l user RAM 

• • • • • • • • • a 1,000 Bytes • a p p r o x 

O u t s t a n d i n g v a l u e - f o r - m o n e y ! T h e 
J U P I T E R A C E u s e s e a s y t o u n d e r s t a n d 
F O R T H l a n g u a g e . 3 K R A M E X P A N D A B L E t o 
1 9 K . F u l l m o v i n g k e y b o a r d w i t h a u t o r e p e a t 
a n d c a p s lock . F u l l s o u n d a n d c h u n k y 
g r a p h i c s . 

S p e c , r u m £ 8 9 9 5 

HI-TECH S o f t w a r e t o r JUPITER 
M e m o r y S t a r s E 5 . 9 9 
C a v e r n A t t a c k £ 5 . 9 9 
M i c r o M a z e £ 6 . 5 0 
S p a c e B a t t l e £ 4 . 5 0 
A c e I n v a d e r s £ 5 . 5 0 
G r e e n C r o s s F r o g £ 4 . 8 0 

C O M M O D O R E 6 4 

. . . . . . . . ...... . . : . , . . \ 

P o w e r f u l 6 4 K R A M 
4 0 - c o l o u r d i s p l a y s t o m o n i t o r TV. 
H i g h r e s o l u t i o n g r a p h i c s a n d 3 -
d i m e n s i o n a l e f f e c t c a p a b i l i t y , m u s i c 
s y n t h e s i s e r . Z 8 0 a d d i t i o n a l 
p r o c e s s o r o p t i o n . 

S p e c t r u m P r i c e 

€345.00 
I N C . V A T 

V I C 2 0 
S p e c t r u m P r i c e C 1 2 9 . 9 0 

SPECTRUM 
Special! 

A M A Z O N 
Business 

Software for 
A T A R I 8 0 0 

at less than 
H A L F P R I C E ! 

Key Account 
O N L Y £ 6 9 . 0 0 

Key Word 
O N L Y £ 6 9 . 0 0 

2 0 0 Y O U R C O M P U T E R , J U N E 1 9 8 3 Sc*c i rum Camput»< Cantrw Pwrvo no co r rec t i on v ^ i . n x x r w vwth tfto ZX Spoctium Comport r m * i u f * r t u r r < l by S ^ c l . i r Rcwarch Ltd. 



There 's a Spec t rum Cent re near you . . . 
A B E R Y S T W Y T H 
A b s r O a t a a t G a l l o w a y s . 
23 Pier St . 0970 6 1 5 5 2 2 

A B I N G D O N 
Ivor F i e l d s C o m p u t e r s . 
21 Ster t St . 0235 2 1 2 0 7 

A C C R I N G T O N 
PV C o m p u t e r s , 3 8 A Water St . 
0254 3 6 5 2 1 / 3 2 6 1 1 

A L D E R S H O T 
D a v i d S a u n d e r s C o m p u t e r 
C e n t r e , 51 Stat ion Rd. 
0252 2 0 1 3 0 

A L F R E T O N 
G o r d o n H a r w o o d . 6 9 / 7 1 High 
St. 0 7 7 3 8 3 2 0 7 8 

B A N B U R Y 
C o m p u t e r P l u s . 2 Church Lane. 
(0295) 5 5 8 9 0 

B A R R O W I N 
F U R N E S S 
B a r r o w C o m p u t e r C e n t r e , 
96 Church St. 0 2 2 9 3 8 3 5 3 

B A S I L D O N 
G o d f r e y ' s . 2 8 - 3 2 East W a l k . 
Town Centre. 0 2 6 8 2 8 9 3 7 9 

C H E L M S F O R D 
M a x t o n H a y m a n L t d . . 
5 Broomfield Rd. ( 0 2 4 5 ) 3 5 4 5 9 5 

C H E S H A M 
Reed P h o t o g r a p h y & 
C o m p u t e r s , 113 High St . 
0494 783373 

C O V E N T R Y 
C o v e n t r y M i c r o C e n t r e , 
33 Far Gosford St . ( 0 2 0 3 ) 58942 

C R E W E 
M i c r o m a n , 123 Nantvvich Rd. 
T e l . TBA 

C R O Y D O N 
C a d c o m L t d , 96 Whi tg i f t Centre 
( N e x t door to MacDona ld 's ) 
0 1 - 6 8 6 8 3 9 3 

D A R L I N G T O N 
M c K e n n a & B r o w n , 
102 Bondgate. ( 0 3 2 5 ) 5 9 7 4 4 

D E R B Y 
C T E l e c t r o n i c s , at C a m e r a 
T h o r p e , The Spot. 0 3 3 2 4 4 7 6 0 

D U M F R I E S 
V e n n a l s , 71 English St . 
0 3 8 7 4 5 4 7 

B A S I N G S T O K E l l D U N S T A B L E 
F i s h e r ' s , 2 /3 M a r k e t Place. 
0256 2 2 0 7 9 

B A T H 
S o f t w a r e P l u s , 12 York St . 
0 2 2 5 6 1 6 7 6 

B E D F O R D 
S t a n n d L t d . . 115 Mid land Rd. 
0234 4 9 3 4 1 

B E L F A S T 
A r t h u r H o b s o n L t d . , 

O o r m a n s . 7 - 1 1 Broad Wa lk . 
0 5 8 2 6 5 5 15 

E D G W A R E 
B r e a k e r 1 - 4 . 130 High S t ree t , 
01 -952 7 4 8 8 / 8 8 6 0 

E D I N B U R G H 
E d i n b u r g h C o m p u t e r s - a t 
E d i n b u r g h C a m e r a s . 
51 -57 Lothian R d . . 0 3 1 2 2 9 441 6 

E D I N B U R G H 
37 Great Victoria St . 0 2 3 2 2 4 6 3 3 6 The S i l i c o n C e n t r e . 6 - 7 Antigu3 

St . 031 557 454 6 B I R M I N G H A M 
S h e r w o o d s , Great Western 
Arcade. 021 236 7211 

B O S T O N 
F o t o s o u n d C o m p u t e r s . 
19 Dolphin Lane. 0205 64781 

B R A D F O R D 
P h o t o s a v e . 18Cheaps ide . 
0274 308598 

B R I G H T O N 
C a p r i c o r n , 1 Queens Rd. 
0 2 7 3 2 9 6 3 4 

B R I S T O L 
B r e n s a l C o m p u t e r s L t d . . 
24 Park Row, 0 2 7 2 2 9 4 1 8 7 

B U R N L E Y 
I M O C o m p u t e r C e n t r e . 
39 -43 Standish St . . 0 2 8 2 5 4 2 9 9 

B U R Y (Lanes.) 

M i c r o - N o r t h . 7 Broad St . 
Tel . 0 6 1 - 7 9 7 9764 

B U R Y 
S T . E D M U N D S 

Bury C o m p u t e r C e n t r e . 
Tel. 0 6 1 - 7 9 7 9764 

C A N T E R B U R Y 
C a m e r a A r t s (Micro Computer 
Division). 36 High St . 
( 0 2 7 6 ) 6 5 8 4 8 

C A M B R I D G E 
KP L t d . , 12a Kings Parade. 
0 2 2 3 68087 

C A M B E R L E Y 
K e n t M i c r o S y s t e m s , Conquest 
House. 17 Palace St . 0 2 2 7 5 0 2 0 0 

R a n d a l l C o x . 1 8 - 2 2 High St . 
Arcade. 0 2 2 2 3 1 9 6 0 

E V E S H A M 
T e c n i c a r e . The Lodge. 
Brickiln St. , 0386 4148 4 

E X M O U T H 
O p e n C h a n n e l . 30 The Strand, 
03952 4 4 0 8 

G L A S G O W 
V i c t o r M o r r i s L t d . . 3 4 0 Argyle 
St. 041 221 8 9 5 8 

G L O U C E S T E R 
The M o d e l S h o p . 7 9 - 8 1 Northgate 
St . ( 0 4 5 2 ) 4 1 0 6 9 3 

G R I M S B Y 
R. C . J o h n s o n L t d . . 
22 Friargate, Riverhead Centre. 
0472 4 2 0 3 1 

G U E R N S E Y 
G r u t ' s . 3 -5 The Pol let . 
St Peters Port. 0481 24682 

G U I L D F O R D 
T h e M o d e l S h o p , 23 Swan Lane. 
( 0 0 7 7 2 ) 0 4 8 3 39115 

T o m D i c k s o n C o m p u t e r s . 8 -12 
Cadzow St. 0 6 9 8 2 8 3 1 9 3 

A R R O W 
C a m e r a A r t s (Micro Computer 
Division). 24 St . Ann's Rd. 
0 1 - 4 2 7 5469 

H A T F I E L D 
M i c r o w o r l d , 2 Crawford Rd. 
( 0 7 0 7 2 ) 6 4 1 3 7 

HEMEL HEMSTEAD 
F a x m i n s t e r L t d . C o m p u t e r & 
E l e c t r i c a l D i s c o u n t C e n t r e , 
25 M a r k e t Square. 0442 55044 

H E R E F O R D 
M e l g r a y H T - T e c h L t d . 49 Broad 
St . 0 4 3 2 2 7 5 7 3 7 (Just Opening) 

H E S W A L L 
T h o r n g u a r d C o m p u t e r S y s t e m s 
46 Pensby Rd. 051 -342 7516 
(Opening Soon) 

H I T C H I N 
C a m e r a A r t s (Micro Computer 
Division). 68A Hermi tage Rd. 
0 4 6 2 5 9 2 8 5 

T h e C o m p u t e r C e n t r e 
( H u m b e r s i d e ) L t d . . 26 Anlaby 
Road ( 0 4 8 2 ) 2 6 2 9 7 

L F O R D 
P r o t E n t e r p r i s e s , 1 Centreway. 
(next to Sainsburys) 
High Rd. 0 1 - 5 5 3 0144 

P S W I C H 
B r a i n w a v e , 24 Crown St. 
0 4 7 3 5 0 9 65 

I S L E O F M A N 
T . H . C o l e b o u r n L t d . . 57 -61 
Victoria St. , Douglas. 0 6 2 4 3 4 8 2 
(Just Opening) 

J E R S E Y 
A u d i o & C o m p u t e r C e n t r e 
7 Peter St. . 
St . Hel ier . 0534 7 4 0 0 0 

K I L M A R N O C K 
V e n n a l s , 49 Foregate 
0 5 6 8 3 2 1 7 5 

K I R C A L D Y 
R. K i l p a t r i c k , 254E High St. 
Tel . T.b.a. (Opening soon) 

L O N D O N N 1 4 
Y o u n g s E l e c t r o n i c t / a 
F i e l d m a s t e r , 19 The Broadway . 
The Bourne. Southgate 
0 1 - 8 8 2 5 5 7 9 

L O N D O N N . 2 0 
C a s t l e h u r s t L t d . . 1291 High Rd. 
0 1 - 4 4 6 2 2 8 0 

L O N D O N N W 9 
M o v i e s c o p e . 4 5 9 Kingsbury Rd., 
London N W 9 . 0 1 204 6352 

L O N D O N W 1 
D e v r o n . 4 Edgware Road. 
0 1 - 7 2 4 2 3 7 3 

L O N D O N W 1 
C o m p u t e r s of W i g m o r e S t r e e t , 
87 Wigmcre St. 0 1 - 4 8 6 0 3 7 3 

L O N D O N W 3 
C o l o r m a t i c C o m p u t e r s . 44 
High St . . Acton. 01-992 7611 

L O N D O N W 1 1 
E l e c t r o l c i s u r e , 120 Not t ing Hi l l 
G a t e . 0 1 - 2 2 1 7 0 2 9 

L O U G H T O N 
M i c r o & M o v i e C h a n n e l 
3 0 9 High Rd. 
01 -508 1216 

L O W E S T O F T 
J o h n W e l l s . 44 London Rd. 
North. 0 5 0 2 3 7 4 2 

L E A M I N G T O N S P A l L U T ° N 
IC C o m p u t e r s , 43 Russell St . 
0 9 2 6 3 6 2 4 4 (Opening Soon) 

L E E D S 
B a s s & B l i g h , 4 Lower Br iggate. 
0 5 3 2 454451 

I M H f r f r H i l 
Y o u n g s , 4 0 - 4 2 Be lvo i rS t . 
0 5 3 3 544774 

T e r r y - M o r e . 49 George St., 
0582 2 3 3 9 1 / 2 

M A C C L E S F I E L D 
C a m e r a & C o m p u t e r C e n t r e , 
118 M i l l S t . 0 6 2 5 2 7 4 6 8 

N O R T H W I C H 
C a m e r a & C o m p u t e r C e n t r e . 
3 Town Sq. (0606) 4 5 6 2 9 " 

N O R W I C H 
S o u n d M a r k e t i n g . 
52 St Benedicts St. 0 6 0 3 6 6 7 7 2 5 

N O T T I N G H A M 
C a m e o C o m p u t e r s . 8 / 9 / 1 0 
Tr ini ty W a l k . 0 6 0 2 4 2 9 1 2 

N O T T I N G H A M 
B a s i c 
39-41 Trent Boulevard, 
West Bridgeford 0602 8 1 9 7 1 3 

O L D H A M 
H o m e & B u s i n e s s C o m p u t e r s 
L t d . , 54 Yorkshire St. . 
0 6 1 - 6 3 3 1608 

O X F O R D 
Ivor F i e l d s , 7 St Ebbes S t ree t . 
0 2 3 5 2 1 2 0 7 

P A I G N T O N 
O e v o n C o m p u t e r s , 81 Upper 
Manor Rd. ( 0 8 0 3 ) 5 2 6 3 0 3 

P E M B R O K E 
R a n d a l l Cox , 19 Ma in St. . 
064 66 8 2 8 7 6 

P E T E R B O R O U G H 
P e t e r b o r o u g h C o m m u n i c a t i o n s 
91 M i d l a n d Rd. 
0733 4 1 0 0 7 

P E T E R H E A D 
N o r t h E a s t C o m p u t e r s 
1 - 3 Ellis St . 0779 79900 

P O R T S M O U T H 
C o m p u t e r C o r n e r . 261 
Commercial Rd. 0705 8 3 3 9 3 8 

M A N C H E S T E R | P O R T S M O U T H 
W a t e r l o o v i l l e L o m a x L t d . , 8 Exchange St . , 

St . Ann's Sq. 061 8 3 2 6167 

LEIGHTON BUZZARD ( M A N C H E S T E R G T 
I GB M i c r o l a n d , 7 Queens Prde 

7 ) 0 7 0 1 4 59911 
T h e C o m p u t e r Cent re a t 
M i l t o n K e y n e s M u s i c . 
17 Bridge St. 
0525 3 8 2 5 0 4 / 3 7 6 6 2 2 

M r . M i c r o L t d . . 69 Part ington 
Lane. Swinton . 061 7 2 8 2 2 8 2 
open Thurs. -Fr i . -Sat . t i l l 8 p.m. 

A l a n C h a s e L t d . , 39 High St. 
09064 5 6 7 4 / 4 5 4 5 

L I V E R P O O L 
B e a v e r R a d i o . 
20 -22Whi techapp le . 
051-709 9898 (Opening Soon) 

P O R T T A L B O T 
M i c r o G e n , 6 Royal 8ui ldings. 
Talbot Road, 0 6 3 9 8 8 7 7 3 0 

H T T L E H A M P T O r i M A N C H E S T E R G T * l P R E S T O N 
P A S E . 2 1 3 - 2 1 5 M a r k e t St . , Hyde. 
0 6 1 - 3 6 6 5935 T e l e x : 6 6 5 8 4 5 W i l d i n g ' s , 49 Fishergate. 

, 0 7 7 2 5 5 6 2 5 0 
M A N C H E S T E R G T R 

W i l d i n g L t d . . 2 3 Deansgate . 
Bolton. 0204 3 3 5 1 2 

R E A D I N G 

J M A N C H E S T E R G T R . 
L I V E R P O O L ( A i n t r d E c c i e s 

H a r g r e a v e s , 3 1 / 3 7 Warbreck 
M o o r . 0 5 1 - 5 2 5 1782 

L O N D O N E 8 
M c G o w a n s , 244 Graham Rd. 
Hackney. 0 1 - 5 3 3 0935 

L O N D O N E C 2 
D e v r o n C o m p u t e r C e n t r e , 
155 Moorgate . 0 1 - 6 3 8 3 3 3 9 / 1 8 3 0 

L O N D O N S E 1 
V i c O d d e n ' s , 6 London Bdg.Walk 
0 1 - 4 0 3 1988 

L O N D O N S E 9 
S q u a r e D e a l , 375 Footscray Rd.. 
N e w Eltham. 0 1 - 8 5 9 1516 

L O N D O N S E 1 5 
C a s t l e h u r s t L t d . , 152 Rye Lane. 
Peckham. 0 1 - 6 3 9 2205 

H o m e & Bus iness C o m p u t e r s 
( M / C A A) . 4 Northway. 
Eccies Precinct. 061 -707 2004 

MARKETHARBOROUGH 

H a r b o r o t i g h H o m e C o m p u t e r s , 
7 Church Street . 0805 3 1 5 7 2 

M I D D L E S B R O U G H 

D a v i d S a u n d e r s C o m p u t e r 
C e n t r e , 8 Yield Hal l Pice. 
0734 5 8 0 7 1 9 

R O C H D A L E 
H o m e & Bus iness C o m p u t e r s 
<R,'D L td ) . 75 Yorkshire St . 
Tel . T.b.a. (Opening Soon) 

M c K e n n a & B r o w n , 
150 Linthorpe Rd. 0642 2 4 8 3 4 5 

N E W C A S T L E - O N - T Y N E 
N e w c a s t l e C a m e r a 
& C o m p u t e r M a r t . 16 Northum-
berland Ct. 0 6 3 2 3 2 7 4 6 1 

lil'MHiliMi 
K e n n e t h W h i t e h e a d . 
2 M a r k e t St. 0 7 0 9 6 2 5 9 4 
R U G B Y 

The R u g b y M i c r o C e n t r e , 
9 -11 Regent St . 0788 7 0 5 2 2 

S E V E N O A K S 
E r n e s t F i e l d e r C o m p u t e r s , 
Dorset St . 0 7 3 2 4 5 6 8 0 0 

N E W M A L D E N I I S H E F F I E L D 
S u r r e y M i c r o S y s t e m s , 
31 High St . 0 1 - 9 4 2 0478 

S u p e r i o r S y s t e m s L t d . , 
178 West St . 0742 755005 

i W I - H i ' H i l 
N E W P O R T (Gwent) I I S K I P T O N 

C h e l s e a M i c r o s L t d . . 
1 4 J e r d e n Place. 0 1 - 3 8 5 8494 

L O N D O N N 1 
A S P M i c r o S y s t e m s , 185 Upper 
St. . Isl ington. 0 1 - 3 5 9 9095 

R a n d a l l C o x , 118 Commercial 
St . 0 6 3 3 6 7 3 7 8 

N O R T H A M P T O N 
B a s i c C o m p u t e r s & S y s t e m s 
L t d . , 72 Kingsthorpe Ho l low. 
0604 710740 

L o o k & S e e , 45 Belmont Bridge. 
0756 6 0 0 7 8 

S O U T H A M P T O N 
R . J . P a r k e r & S o n L t d . , 
11 Portsmouth Rd.. Woolston, 
Southampton. 0703 4 3 4 1 3 7 / 8 

S O U T H P O R T 
C e n t r a l C o m p u t e r s , 
575 Lord St . 0704 31881 

S T A F F O R D 
C o m p u t e r a m a , 59 Forgate St . 
( 0 7 8 5 ) 4 1 8 9 9 

S T E V E N A G E 
D . J . C o m p u t e r s 
11 T o w n Sq. 
0 4 3 8 65501 

S T I R L I N G 
R. K i l p a t r i c k . 58 Port St . 
0786 5 5 3 2 

S T O C K P O R T 
W i l d i n g L t d . . 1 Litt le Underbank. 
Stockport . 0 6 1 - 4 8 0 3435 

C o m p u t e r a m a . 11 M a r k e t Sq. 
Arcade. Hanley. 0782 2 6 8 6 2 0 

S T . A L B A N S ( H e r t s 
C l a r k s C o m p u t e r C e n t r e , 
14 -16 Holywel l H i l l . 0 7 2 7 5 2 9 9 1 

S T . A U S T E L L 
A B & C C o m p u t e r s . 
Duchy House. 6 Lower Aylmer Sq. 
0 7 2 6 6 4 4 6 3 

T A U N T O N 
G r a y s . 1 St James St. 0 8 2 3 7 2 9 8 6 

T E D D I N G T O N 
T e d d i n g t o n C a m e r a C e n t r e . 
Broad St . 0 1 - 9 7 7 4 7 1 6 

T H E T F O R D 
T h e t f o r d C B & M i c r o s . 
21 Guildhall S t ree t . 0 8 4 2 6 1 6 4 5 

W A L L I N G T O N 
S u r r e y M i c r o S y s t e m s L t d . . 
53 W o o d c o t e R d . 0 1 - 6 4 7 5 6 36 

W A R R I N G T O N 
W i l d i n g s . I l l Bridge S t . 
0925 3 8 2 9 0 

W A T F O R D 
S R S M i c r o s y s t e m s L t d . . 
94 The Parade. High St. 
0 9 2 3 2 6 6 0 2 

W E S T B R O M W I C H 
Be l l Si J o n e s , 39 Queens Sq. 
021 553 0 8 2 0 

W E S T O N - S U P E R 
M A R E 

K. & K . C o m p u t e r s , 32 Al f red 
St . Tel. TBA 

W H I T E H A V E N 
P . D . H e n d r e n . 15 King St . 
0946 2 0 6 3 

W I D N E S 
C o m p u t e r C i t y . 78 Victoria Rd. 
051 4 2 0 3 3 3 3 

W I G A N 
W i l d i n g L t d . . 11 Mesnes St . 
0942 4 4 3 8 2 

W O K I N G 
H a r p e r s . 7 1 - 7 3 Commercial Way . 
0 4 8 6 2 61061 

W O R C E S T E R 
D a v i d W a r i n g L t d . , 1 Marmion 
House. High St. 0905 27551 

W R E X H A M 
T E R o b e r t s , 26 King S t ree t . 
0978 3 6 4 4 0 4 / 3 6 4 5 2 7 

G T . Y A R M O U T H 
T o n y H o o d E l e c t r o n i c , 
26a M a r k e t Gate Shopping Centre 
0 4 9 3 3143 

Y O R K 
Y o r k C o m p u t e r C e n t r e , 
7 Stonegate Arcade. 0904 641862 

Not al l ttortt carry every Klvenieed ct»m. pleaee phona before making a iournev - Prices correct at t ime oi go i r f l t o prow E. ft O .E. 
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S P " " * " " * d ^ T O and g g O , 

EARIS COURT 
116-19 JUNE 1983 

y ADMISSION REDUCTION << 
VOUCHERS FOR READERS OF 

(omputer £1 Voucher \ 
• Cutoutthis voucher arid submitafFhe 

door for a reduction against the full ticket prices. 

"Opening times , 
Thursday: 1pm-6pm 

Friday and Saturday: 10am-6pm 
Sunday: 10am-5pm 

I Admission - Adults £3.00 
Children (under 16)_andSeniorCitizens£20Q 
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RETURNING BY 
POPULAR DEMAND 
BRITONS BIGGEST 
MICRO SHOW 

The Computer Fair gives you an 
unequalled opportunity to see and 
compare first-hand the enormous 
range of personal and home 
computers, small business systems, 
software programmes, cassettes and 
scores of computer games - decide for 
yourself how much or how little it takes 
to build up your own personal 
computer system. 

Featuring* • • The Sinclair Village • Micro Mouse Contest - Club Avenue 

Arrangements h a v e b e e n m a d e with British Rail w h o offer a spec ia l 
t icket which includes e n t r a n c e to the exhibit ion a n d return travel to a 
London B.R. terminal station a n d your county. All inclusive t icket prices 
a r e : -

Adult Child Adult Chi ld Adult Chi ld 
Avon £14.50 £7.75 Hereford & Worcester £13.00 £7.00 Shropshire £17.00 £9.00 
Bedfordshire £7.40 £4.20 Hertfordshire £520 £3.10 Somerset £16.00 £850 
Berkshire £7.00 £4.00 Isle of Wight £13.50 £7.25 Staffordshire £15.50 £8.25 
Buckinghamshire £7.40 £4.20 Kent £8.00 £4.50 Suffolk £10.00 £5.50 
Cambridgeshire £8.50 £4.75 Leicestershire £12.50 £6.75 Surrey £6.00 £3.50 
Cornwall £28.00 £14.50 Lincolnshire £1650 £8.75 Sussex £8.00 £4.50 
Devon £22.00 £11.50 Greater London £5.00 £3.00 Warwickshire £13.50 £7.25 

5. Dorset £1450 £7.75 Norfolk £14.50 £7.75 West Midlands £14.00 £750 
Essex £5.80 £3.40 Northamptonshire £9.00 £5.00 Wiltshire £12.50 £675 

c Gloucestershire £13.00 £7.00 Nottinghamshire £14.50 £7.75 Greater Manchester £2100 £11.00 3 Hampshire £10.00 £5.50 Oxfordshire £8.50 £4.75 

-~ner details from: The Travel Centre, Kings Cross Station, London NW19AP Tel: 01-278 2 4 7 7 
Or fill in and return the coupon below 

H O W T O G E T THERE 

. n d e r g r o u n d : - Earls Court Underground Station is adjacent 
to the Exhibition Centre. The station is 
on the District and Piccadilly lines. 

tTjmputer 
fair=~i 

"ease send 

- adult tickets at £ 
- child tickets at £ 

^om station. 

Cheques made payable to British Rail, 
pccess, Barclaycard or Amex Card No 

Name 
Address 

S e n d to: The Travel C e n t r e 
Kings Cross Stat ion 
London N W 1 9 A P 

1 

By Bus Northbound 31 and 74 buses pass 
(London the main Warwick Road entrance to 
Transport ) : - the Centre. Southbound 30 and 74 

buses pass the West Brompton entrance. 
C a r Park: - There is space for1,300 cars in surrounding 

carparks. 

A d v a n c e Party Bookings 
For groups of 20 people 
or more 
Adults: £ 2 . 0 0 . _ , + 

Children: £100 adult tickets 
(Plus o n e f ree t icket per 20 sold Child tickets plus one free 
for the organiser or teacher). ticket p e r 20 ordered. 

Enclosed remittance of £ made payable to 
Reed Exhibitions. 

Name 
Address 

Return to: The C o m p u t e r Fair Tickets, 
R e e d Exhibitions, 
Surrey House, I T h r o w l e y Way, 
Sutton, Surrey SM14QQ. 
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^ Y o u r e still staggering • / / 
through the computer jungle / / 

anc* n o t getting sensible answers to ^ ^ 
y ° u r questions, we have some good news: 

Now you can turn to professional people who c ^ ^ ^ ^ K 
are capable of giving you sound advice on practically \ \ 

^^ all aspects of popular computing. V ^ ^ ^ L 
They all have one thing in common: 

p ^ ^ . They are COMPUTERS FOR ALL 
A dealers. A Computers for All 

- g dealer is different from the normal Computer 
x W V ^ ^ ^ ^ ^ ^ ^ retailer. Not surprisingly he won't try to sell 

you things like cameras or cosmetics; stationery 
^ ^ ^ or sealing wax. He will, however, be capable of answering 

sensibly almost any question you have on computers 
and computing, and have readily available a wide 
range of popular computers, hardware, software, 

books, and peripherals. 
^ ^ ^ ^ ^ ^ ^ ^ ^ So why not call in at your local /Z? 

COMPUTERS FOR ALL dealer today? / j E j ^ / 
^ ^ He can lead you in the direction 

you want to travel. 

The shops where people matter 
AVON 
JAOE COMPUTERS 
Cwmbend. Radstock. Bath. 
0761 32570. 

•MERCATOR COMPUTER 
SYSTEMS 
3Whiteladies Road. CliHon. 
Bnslo. 0272 731079 
MOBILE MICROS 
2 Castle Street. Thornbury. 
Bristol. 0454 -J 18383 
BERKSHIRE 

•KENNETH WAR0 COMPUTERS 
Verve House. London Reed. 
Sunmngdale. 0 9 3 0 25025 
CHANNEL ISLANDS 
MEGA LTD. 
7Anley Street. St. Heiic^. 
Jersey. 0534 72263 
CORNWALL 

•FAL-S0FT COMPUTERS 
8 St. Geo^e's Arcade. 
Falmouth. 0 3 2 6 314663. 

DEVON 
• A & D COMPUTERS 

ComputerLand. 6 City Arcade. 
Fore Street. Exeter. 
0392 77117. 

• 8 I T S & BYTES 
44 Fore Street, niracombe. N. 
Devon EX349JD. 0 2 7 1 6 2 8 0 1 
COMPUTER SYSTEMS 
(T0RBAY) 
PumpS'.ree:. Brixham 
0 8 0 4 5 6 5 6 5 / 6 . 

•CRYSTALCOMPUTERS 
2 0 9 Union Street. Torquay 
0 8 0 3 2 2 6 9 9 
DORSET 
0ENSHAM COMPUTERS 
329Ash!ey Road. Parkstorve. 
Poole. 0202 737493. 
ESSEX 

•AKHTER INSTRUMENTS 
Unit 19. Arlinghyde Estates. 
South Road. Harlow 
0 2 7 9 4 1 2 6 3 9 

•COMPUTERS FOR ALL 
72 North Street. Romford 
0 7 0 8 7 5 2 8 6 2 

•EMPRISE LTO. 
58 East Street. Colchester 
0 2 0 6 8 7 0 3 5 3 

•EMPRISE LTO. 
3a Baddcr.v Road. Chelmsford 
0 2 4 5 3 5 6 8 3 4 . 
HANTS 
MICRO VIDEO STUDIOS LTO. 
17Turks Street. Alton 0 4 2 0 
82055. 
HERTS 
MICROWORLO 

4 5 - 4 7 Fishers Green Road. 
Stevenage 0 4 3 8 5 3 8 0 8 
KENT 

•APHR0SSOFTWARE CO. 
83 Canterbury Road. Westbrook. 
Margate. 0 8 4 3 2 3 6 2 7 . 

•ME0WAY COMPUTERS 
141 New Road. Chatham. 
0634 8 2 6 0 8 0 

• B B C M I C R O S T O C K I S T S 

•MICRO MAGIC 
128 Erith Road. Bexieyheath 
0 3 2 2 5 2 3 0 5 2 
LEICS 
DIMENSION 
2 7 - 2 9 H-ghStree:. Leicester 
0 5 3 3 5 7 4 7 9 
LONDON 
EUR0CALC 
224 Tottenham Court Rd.. 
LomJonW'. 01-631 4139. 
KAY0E HOME COMPUTERS 
1 Station Approach, New El-ham 
London SE9. 01 -859 7505 

•KELLY'S COMPUTERMARKET 
227 Dartmouth Road. 
Sydenham. London S E 2 6 4 0 Y . 
01 -699 4 3 9 9 / 6 2 0 2 
MIDDLESEX 
SCREENS 
MICROCOMPUTERS 
6 Mam Avenue. Moor Park. 
Northwood. 09274 2C664. 

•TWILLSTAR COMPUTERS 
17 Regina Road.Southail. 
01-574 5271. 

N. IRELAND 
O . V . M A R T I N LTD. 
13 BrKlgeStreet. Bel'asi. 
BT1 1LI. 0232 226434. 
NORFOLK 

•CARLTON COMPUTERS 
4 Swanstons Roac. Great 
Yarmouth. NR303NO. 
0493 58898. 
SHETLANDS 

•TOMORROWS WORLD 
Esplanade. Lerwick. Z£10LL . 
0 5 9 5 2 1 4 5 . 
SUFFOLK 
8ECCLES COMPUTERS 
5 The Ridings. Vi'orl ngham. 
Beccles 0502 715051. 
SURREY 

•ANIR0G COMPUTERS 
8 High Street. Hodsy. 02934 
2007 • 
COMPUTASOLVE 
8 Centra! Parade. St. Marks 
HJ.Surb,ton. 0 1 - 3 9 0 5 1 3 5 

SUSSEX 
THE COMPUTER CENTRE 
(BMS)LTO. 
37d & 3 / e Rooertston Street. 
Hastings. East Sussex. 0424 
439190 
S. WALES 
AUTOMATION SERVICES 
(S.WALES) 
3WermeysRoad. Penysla-,. 
Bridgend- 0656 720959. 
0AN EVANS (BARRY) LTD. 
8 ' Honon Read. Barry. South 
Glamorgan. 044 6 734242. 
MICRO-CARE COMPUTING 
18Hawarden Reed. Newport, 
Gwent 0 5 3 3 2 7 8 0 4 0 . 

•M0RRIST0N COMPUTER 
CENTRE 
37ClaseRoad, Vorriston. 
Swansea SA68DS 0792 
797572. 

STEVE S COMPUTER CO. LTO. 
Castle Arcade. Oardili. 0222 
41905. 
WARWICKSHIRE 

• IMPULSE MICROSYSTEMS 
LTD. 
6 Central Chambers. Cooks 
Alley. Wood Street, Siratlord-
upon-Avon 0 7 8 9 2 9 5 8 1 9 
WEST MIDLANDS 
JBC 
200 Earlstfon Ave. North 
Earlsdon, Coventry. 0 2 0 3 
73813 
WORCESTERSHIRE 

•DEATH VALLEY COMPUTERS 
P.O. Bex 54. Worcester WR2 
6QA 09O56434CO. 
EVESHAM COMPUTER CENTRE 
Crown Court Yard. Bridge St. . 
Evesham 0 3 8 6 4 8 6 3 5 

S T A N D S 1 3 5 , 2 3 4 , 2 3 8 , 

A U T H O R I S E D D E A L E R S 



STONECHIP 
ELECTRONICS 

16K RAM c a r t r i d g e f o r vic-20 
Nonswitchable 

w h i l e stocks last 

ZX P A N D A f o r y o u r z x s i 
The uniquely expandable 16K RAM pack 
The professionally produced 16K RAM pack 
that is expandable to 32K simply by 
plugging-in ourexpansion module. 
Start with 16K.... expand later to 32K! 
Solidly bui l t attractively cased to f l t 
perfectly on to ZX81 without wobble! 
includes LED power indicator. 
The RAM pack that won't become 
redundant when you want 
more than 16K! 

Echo - f o r y o u r ZX S p e c t r u m 
Not only more sound, but better sound and a wide range of 
otherfacilities! 
Control Volume, and adjust tone of sound! 
Load and Save without switching leads! 
Audible cuefacilityfortape programs! 
DIN compatibility! 
No additional powersupply needed! 
Attractively cased — looks good 
— SOUNDS GOOD! 

Vixen RAM C a r t r i d g e f o r V I C - 2 0 
Switchable between 16K or 8K + 3K. 
Gives you the option of full 16K RAM or 8K and 3K RAM in one 
package. When added to a standard vic-20 
gives 16384 bytes of extra memory in / f l j v y 
memory blocks 1 and 2 or - U f l p r 
3092 bytes of extra memory 
into the 3K memory block AND 
8192 bytes of extra memory 
switchable between memory 
blocks 1 and 3 
Fully compatible 
with available 
motherboards/modules. 
Simply plugs into the rear expansion port of computer. 
No re-addressing of existing BASIC programs needed. 

T a n d e m 
Expandable Expansion System for the VIC-20 
Gives 4 expansion slots for VIC-20 cartridges. 
Custom-designed case. Plugs directly into 
computer. Further expanded 
by using TANDEM System! 
ROM socket for expansion. 
No extra powersupply needed. 

P a c e r — f o r y o u r Jupi ter Ace 
The uniquely expandable 16K RAM pack 
Similar conceptto ZX-PANDAbutfor 
the incredible Jupiter Ace. 
Attractive, solidly built 16K RAM pack 
with the facility of expanding to 32K 
by plug-in module. 
For more power to faster FORTH.... 
YOU NEED A PACER! 

16K Expandable RAM 

16K Expandable Module ^ ^ ^ 

TO: Stonechlp Electronics, Unit 9. The Brook industr ial Estate. 
Deadbrook Lane, Aldershot. Hants. Telephone: (0252) 318260 

I 
Please f o r w a r d me the fo l l ow ing products: 

Light p e n f o r t h e VIC-20 
Plugs directly into the games port of 
your VIC-20, comes complete 
with software. 

All prices are Inclusive o f VAT. Post & Packing f o r U.K. deliveries 
(overseas add 15%) 

Name 

Address 

STONECHIP ELECTRONICS 
DEALER ENQUIRIES WELCOME Delivery approx 14 days 



ZXMICI 
THERE'S ROOM FOR 
EVERYONE AT THE BIGGEST 
zxmicrofmmih 
OFALLTIMEII 

Twice as big as the last show! 

Even more exhibitors and interesting new 
computer products! 

Plenty of space to move, ea t drink and 
relax! 

Biggest value from any exhibit ion — 
admission £1 (50p for kids under 14)! 

Choice of hardware, software, books, 
peripherals, programs — even a bring-and-
buy sale! 

Exhibition hall in parkland — big space — 
big car park! 

Big choice of "how to get there" — rail, 
road, bus, tube, foot - see right! 

Big day out for all the family! 

Big savings on most manufacturers' "show 
offers". 

Cometothe zxMICROMR 
bigone... ALEXANDRA PALACE. 

SATURDAY JUNE4th 1983 

C U T O U T A N D K E E P 
H O W TO G E T TO T H E 
B I G S H O W . 
By Road 
Follow signs from the A l (L inks w i th M l and Nor th C rcular). Plenty of park ing space available! 
Variety of routes f rom Central London. 

Alexandra Palace 
Wood 
Green 

Hofnsey\5 ' i ° 
V 

Kamngay1,?' 

y-\FinabufyPark i _ j By British Rail 
From London (Kings Cross or Moorgate) - about every 10 
minutes to Alexandra Palace stat ion - tree shu t t le bus or 
short walk f rom there! 
From any part of the U.K enqui re from Kings Cross Trawl 
Centre. London N1 9AP (phone 01-?78 2477) about special 
day t r ips to the ZX MICROFAIR! 

A L E X A N D R A PALACE 
Free shut t le service to Exh ib i t ion 

K I N G S C R O S S 

M O O R G A T E 

By London Transport 
Underground: Victoria Line f rom Victoria (also 
Oxford Circus. Kings Cross/St Pancras) to 
Highbury and Is l ington - change (cross 
p la t form) to BR Suburban Seivice to 
Alexandra Palace - free shut t le bus or 5 
m inu te walk f rom there! 

Al ternat ive: Piccadi l ly L ine ( f rom Heathrow 
etc) to Fmsbury Park or 'Mood Green Link 
w i th W3 bus service to the fair. 

Subu rban -

change for B.R. 
Suburban service 

Link w i t h W 3 _ , _ , 
bus to exh ib i t i on 

H E A T H R O W < 
Piccadi l ly Line 

B R I T I S H R A I L 
A L E X A N D R A PALACE 

H I G H B U R Y I S L I N G T O N 

K I N G S C R O S S 

V ICTORIA 

W O O D G R E E N 

F I N S B U R Y P A R K 

K I N G S CROSS 

OXFORD C I R C U S 

SATURDAY JUNE 4th at ALEXANDRA PAVILION, ALEXANDRA PALACE, WOOD GREEN, LONDON N22.FROM 10am to 6pm. 
Advance t ickets available from: Mike Johnston. 71 Park Lane, Tottenham. London N17 0HG. Adults £1.00. Kids (under 14) 50p. 

Please make cheques payable to ZX MICROFAIR and enclose S.A.F. 

YOUR C O M P U T E R , J U N E 1 9 8 3 1 2 0 7 



J. h. GREVE 
T E R P R I S E S L T D 
V ... is a new c o m p a n y , f r o m J.K. Greye, set up 
( * * , spec i f i ca l l y to b r i ng you H i g h Qua l i t y / Lo w 

C o s t g a m e s for your S inc la i r ZX C o m p u t e r s . 

T H E 

A(KCAO\AH 
4 Gomes plus Menu 

for t hk | 6 /48 k 
S I N C L A I R Z ^ P E C T R U M 

only £4.95 incl. 

Invasion • Kamikpze 
Minefield • UFO 

§ e w h e r e for £5 + ,£ach , G a m e s a s ' ^ ^ i ^ d s ! 
w f t y p a y r ^ r e . t S f A 
. ^ r ^ f l l l t t>»f , fpT4 

The ARCADIAN includes games to suit all ages, from 5 to 105 
I N V A S I O N : O u r v e r s i o n o f t h e C l a s s i c A r c a d e G a m e , s u r e l y o n e o f t h e b e s t 
a r o u n d . I n c l u d e s F u l l C o l o u r H i g h R e s . G r a p h i c s . S o u n d a n d i t ' s i n c r e d i b l y 
f a s t a t t h e e n d . 
K A M I K A Z E : If y o u l i k e S c r a m b l e , y o u ' l l l o v e t h i s . 1 6 l e v e l s ( l o n g o n e s a t 
t h a t ) , o f t o r t u o u s l y t w i s t i n g c a v e r n s . M i s s i l e s . S t a r m i n e s ( w h i c h m o v e i n 
b e t w e e n g a m e s , s o i t ' s n e v e r t h e s a m e n e x t t i m e a r o u n d ) , B a s e s . F u e l 
D u m p s ( w a t c h y o u d o n ' t r u n o u t o f f u e l ! ) , a n d t w o s p e e d s ( d i f f i c u l t a n d 
i m p o s s i b l e ) . D e f i n i t e l y a g a m e f o r t h o s e a m o n g s t y o u w i t h a s u i c i d a l 
t e n d e n c y , w h e n p l a y i n g g a m e s , b e c a u s e y o u c a n s c o r e e v e n w h e n y o u 
c r a s h ! ( I f y o u c a n m a k e i t p a s t l e v e l 8 . w r i t e a n d l e t u s k n o w , ' c a u s e t h a t ' s 
a s f a r a s w e ' v e m a n a g e d ! ) . 
M I N E F I E L D : A t o t a l l y n e w g a m e , i n w h i c h y o u h a v e t o l a y m i n e s i n a 
f o r e s t . S o u n d s s i m p l e d o e s n ' t i t ? B u t , o n c e y o u s t a r t , y o u c a n ' t s t o p a n d 
t h e r e l i e s t h e r u b ( o r t o b e m o r e e x a c t t h e e x p l o s i o n ! ) . G u a r a n t e e d t o g e t 
y o u r f i n g e r s I n a t w i s t ! 

U F O : D o d g e t h e A s t e r o i d s , b l a s t t h e A l i e n C r a f t a n d w o r k o f f y o u r 
a g g r e s s i v e i n s t i n c t s o n t h e k e y b o a r d . G e t s p r o g r e s s i v e l y m o r e d i f f i c u l t 
t h e l o n g e r y o u l a s t ! 

A l l o f t h o s e f o r o n l y £ 4 . 9 5 . c a n y o u a f f o r d t o m i s s o u t o n t h i s o n e ! 

Z X 8 1 G A M E S T A P E S a s p r e v i o u s l y s o l d b y J . K . G r e y e S o f t w a r e l t d . 
GAMESTAPE 1 tor IK . only £3.95 
10 Games inr.l. ASTEROIDS. UFO CODE. BOMBER. 
GUILLOTINE. KALIEDESCOPE. etc 
PROBABLY THE BEST VALUE Ik TAPE AVAILABLE. 
We've done in 1k. games which some ol our competitors re<ju>re 
16k to do! 

. on ly C3.9S GAMESTAPE 2tor I6K 
• STARFIGHTER S-Jperb machine code Space Baltic. Set 

against a background of twinkling stars, with stunning 
explosions — it you can hit the enemy! 
PYRAMID Can you move th® Pyramid? Make a mistake and it wilt 
collapse! A thinkers game 
ARTIST The ultimate Graphic Dessgners aid. 8 Directions. 10 
Memories. SAVE. COPY. RUBOUT. CLS. ctc. 

GAMESTAPE 3 tor 16K only £4,95 
• CATACOMBS A Mul t i level Graphics Adventure. Each level 

can contain up to 9 Rooms.8 Passages. 7 Monsters. Food. Gold. 
Traps. Phantoms, an Exit (to the next level), and there's an 
infinite number of levels 
NOTE This is NOT one o! Ihe necessarily limited text 
Adventurer, as sold elsewhere. 
'An excellent addictive game which will *ccp you amused lor 
hours'. COMPUTERS & VIDEOGAMES 

r: 

S e n d y o u r o r d e r t o : J . K . G R E Y E E N T E R P R I S E S L T D . 1 6 P a r * S t . B a t h B A 1 2 T E 

P l e a s o t i c k b o x e s o f r e q u i r e d t a p e s . 

T h e A R C A D I A N a t £ 4 . 9 5 • 
G A M E S T A P E 1 at £ 3 . 9 5 CZ3 
G A M E S T A P E 2 a t £ 3 . 9 5 C 3 
G A M E S T A P E 3 a t £ 4 . 9 5 • 

A l l S o f t w a r e s o l d s u b j e c t t o t h e 
c o n d i t i o n t h a t H i r i n g . L e n d i n g . 
U n a u t h o r i s e d C o p y i n g o r R e s a l e 
i s S t r i c t l y P r o h i b i t e d 

N a m e 

A d d r e s s 
Pos tcode . 

I e n c l o se a cheque /P .O. for £ 
m a d e p a y a b l e t o J . K . G R E Y E E N T E R P R I S E S L T D . 

T R A D E & E X P O R T E N Q U I R I E S W E L C O M E 
PROGRAMMERS'. Do you think you can write brilliant games 

Software for the spectrum? If 50. contact us and we'l l market 
it tor you if you don't think your games are Ihe best around, 

try the other Software Houses, because we will only soil the best! 

II you prefer to see before buying, our tar>gc ol G.imestapes 
are stocked by W.H Smith. John Menkes and good computer 

stores nationwide 

CAMEL PRODUCTS 
MEMIC-81.2 Faster than a F loppy. Easier than an E P R O M . 
A 4K C M O S memory and L i t h i um battery un i t . Saves 
programmes upto 10 years w i thou t external power. P lug it in to the 
ZX81 and f l ick a switch and your program is ready for retr ieval. A 
simple P R I N T USR . . . entry loads your program in to R A M . 
Resides in S-12K but can be moved to 12-16K. Comprehensive 
notes -f example. £29.95 

C R A M I C 81.2 
Banish the W h i r , Cl ick and T r y 
again o f Z X 8 1 Systems 
16K C M O S R A M and L i t h i um 
battery in cabled A B S case, w i t h 
expansion adaptor . 
Powers o f f the ZX81 when 
running. Resides in 16-32K. Can 
be used l ike an ord inary 16K but 
can also retain program upto 10 
years. I ngen ious h a r d w a r e / 
sof tware allows swopping o f 
R A M s f r o m program £79.95 

ROM-81 
Provides two 24 p in sockets for up to 8K o f E P R O M memory in 
the 8-16K area. Eproms are permanent memory which require 
programmers (see below) to wr i te to them. Can use 2516/32 or 
2716/32 £14.95 

PIO-81 
A n 8 + 8 l ine parallel I n p u t / O u t p u t card which lets the ZX81 
communicate w i th external systems. Rugged T T L chips used. 
Connect ions on two 8 p in sockets. £13.00 

DREAM-81 A 64K with extras 

Ful l 64K Rampack wi th l ink opt ions to disable 0-8-16K. Plus a 28 
pin E P R O M socket for 2716/2732/2764 and even the latest 27128 
f r o m Intel . Fast /s low Ep rom op t ion . Professionally bui l t and 
tested. In an ABS case w i th an L E D indicator . £69.95 

N E W C A M E L PACK NEW 
Final ly , f r o m a prestigious consultancy . . . A compact ly bui l t & 
tested I6K R A M for the 7.X81. But W O W ! Look at the'pr ice 

£17.35 

NEW PROMER-81 NEW 
At last! A low cost reliable programmer for 2516/32, 2716/32 
E P R O M S . This is the solut ion to using E P R O M s instead o f tape. 
Requires 4 x P P 3 batteries for a regulated 25 volts. Remarkably 
priced at £19.95 

NEW BLOP ROM-81 NEW 
A highly sophisticated Eprom programmer for the 2516, 2 7 X X 
single supply famil ies. Yes, even the 27128 f r o m Intel . Check, 
Read, Program + Ver i fy al l or part o f Ep rom. 
So immensely user f r iendly you ' l l hardly need thc manual. 
Designed for the beginner but includes a single key entry route for 
the professional. Supplied as f i rmware, the m / c dr iver rout ine 
alone is wor th more than the price o f B L O P R O M - 8 1 . No 
Personal i ty Cards or other addi t ions, just a ZX81 . Several inbui l t 
safety features. On-board V p p generation. 28 pin Z I F socket. 
Cabled connector and extender p lug. A B S case. 
Note: Can provide up to 36 inputs or 40 outputs as an I / O £79.95 
N E W PIO-SP N E W 

A n 8 + 8 l ine parallel i npu t /ou tpu t card for S P E C T R U M £18.50 

O T H E R C A M E L P R O D U C T S " " 
M E M I C L T w o k i lobyte battery backed C M O S R A M unit for 
2716/32 socket in any system £26.05 
M E M I C L . 2 four k B version o f above £35.95 
APPLE P A D 12 " Rainbow cabled connector for App le slots 

£5.95 

PPS Cased, switched PSU. + 5 , + 12, - 1 2 V , @ 3, 1, 0 .25A 
£44.95 

MSB M o n i t o r Stand for BBC micro. Sits over the Bccb 
17" x 12" x 3 .75" P + P £3.50 £19.95 

PSS Standard pr inter stands for 
O K I , Epson etc. 15" X 12" x 4 . 5 " 
P + P £3.50 £16.95 

PSL Large model 17" x 14.5" x 
3 .75 " P f P£3.50 £19.95 

POT Printer Output Tray for 
11" fan fo ld paper P- f -P £3.50 

£16.95 

U K , V A T extra. No V A T on exports P + P U K . Free 
Europe + 5 % — Overseas + 10%. 

£ U K & Wor ldw ide dealerships available. 

Mc/oefectroncs Ud. One MJron Rd. C841UY f Jet 10223) 314814 
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JTlEGfl 4 s ' * 
N E W 

o S P E C T R U M S O F T W A R E 
I A L L T I T L E S 

GULPMAN 
r defence, fifteen mazes, 

rr eighty levels, superfast 

hine code!! 

e 

R A N 

„ " ^ J D O M I N O E S 

The/all-time favourite is back, 

.yowr opponent is no 

merehuman! 

BRAINSTORM 
o teasers to drive you 

v J! Brainstorm and Puzzler 

i.! try your mind to the 

.its . . . and beyond. 

ROULETTE 
Devise the most complex 

system you can, then play the 

big money game! 

MONTE CARLO 
Try to beat the house at 

Blackjack or lose your shirt 

at the Craps table. 

M I C R O M E G A 
Personal Computer Division 

itec Systems & Software Ltd 
230-236 Lavender Hill 
LONDON SW11 1LE 

fc 

i M 



D E S T R O Y E R S N e w o n d o r i g i n o l a r c a d e g o i M h i r e a l t i m e . h i g h 
m a c h i n e c o d * . h i - f M g r a p h i c s . I « H c o l o u r a n d t Q u n d e f f e c t s . 

16 or 4 * k Spectrum £ 6 - 5 0 

Z X T R E K S f o r t r o k g o m i n r e a l t ime. 
W - M » g r o p h i c s , f o i l co lou r a n d s o u nd 
a f f e c t s . c on s t an t o n s c r a o n d i s p l a y of 
g o i a x y a t o p , l o ng a n d sho r t r a n g * s c a n 

p l u s i l a l u t r e p o r t . 

4 1 k S p c c t r u m £ 6 - 5 0 

G A M E S P A C K 
t l i t z k r i e g S p e e d 

Machine Code 

f H E Q U E S T o n o o f t h e m o s t e x c i t i n g a d v e n t u r e 
4 8 k S p e c t r u m D r a g o n 3 2 £ S - O O 

O R 8 e x c i t i n g m a n a d v e n t u r e w i t h v a r y i n g m o n i t o r a n d t r e a s u r e l o c a t i o n s 
4 8 k S p e c t r u m D r a g o n 3 2 V i c 2 0 • 1 6 k C S ' O O 

S T A R T R E K s a v e t h e g a l a x y f r o m t h e k l i n g o n i 
1 6 o r 4 8 k S p o c t r u m D r o g o n 3 2 V i c 2 0 b or 

3 0 M A Z E o x c i t i n g t h r e e d i m e n s i o n a l m a s o g o 

4 8 k S p a c t r u m D r a g o n 3 2 £ 5 * 0 0 

G A M E S P A C K r o a d r a c o . a l i e n . t h e i s l a n d , pontoon 

V i c 2 0 £ 5 * 0 0 

A T T R A C T I V E D E A L E R D I S C O U N T S 

P R O O R A M E R S 2 5 % R O Y A L T I E S 

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

7 0 R e d f o r d A v e 

E D I N B U R G H 

E H 13 O B W 

TEL O 31 4 4 1 4 2 5 7 

P L E A S E f • T A T E M A O 
D E S T R O Y ? RS O 
Z X T R E K O N a n 
G A M E S P A , C K © 
Q U E S T O A d r 
O R 6 
S T A R T R E K 
3 D M A Z E O 



'•J rr IN A C * 
A L M O S T 

«on» JOYSTICK 
COMPATIBLE 

Gai**eS 
ffK 48K 

i I g s g s s E s a s s -
i . 9 5 

S P E E C H A N D S P R I T E / P I X E L G R A P H I C S 

THE L I T T L E M A N S T I L L O N H I S E N D L E S S 

S E A R C H H A S W A N D E R E D I N T O T H I S 

CNSAT I ONAL G A M E . I T ' S O U R L A T E S T A N D 

G R E A T E S T . T R U E G R A P H I C A L E L E G A N C E . 

I 6 K / 4 8 K £ 5 . 0 5 

BEST 

A U E N 
P H O B I C 

favour"! 
G A W t 

m a r k e t 
SuP e r 

S o i w a r e 

SPOOKY MAN 
EXTRA MAN, ONE O R TWO PLAYER OPTION, 
H I G H SCORE , JOYSTICK CONTROL, 2 55 
LEVELS O F DIFFICULTY, D IAMONDS , 
HEARTS, CLUBS, MYSTERY SCORE. FOUR 
INDEPENDENT GHOSTS. I T 8 THE 
CLOSEST TO THE OR IG INAL AND THE 

'. 1 6 K / 4 8 K £ 5 . 9 5 

FAUST'S FOLLY GALAXIAN5 
16K/48K £ 5 . 95 . R E C O V E R FAUST'S LOST 
SOUL F R O M THE GR A S P OF SATAN AND 
HIS EVIL FIENDS. YOU'LL NEED A 
COMBINATION OF MACHIAVELLIAN 
MACHINATION AND 8UBTLE WIT TO 
OUTWIT THE CRYPTIC P O W E R S OF 
THE DARK L O R D HIMSELF . 

THIS IS IDENTICAL TO THE ORIG INAL. 
SOUND P IXEL GRAPHICS . 2 5 5 LEVELS 
OF DIFFICULTY. 2 PLAYER FUNCTION. 
FAST AND FURIOUS. R E Q U I R E D 

PLAYING F O R ANY SPECTRUM OWNER. 
16K /48K £ 5 . 9 5 

• COSMOS 

• FAUST'S FOLLY 

• ETX 

• SPOOKYMAN 

• GALAXIAN 5 

Price £5 .95 

Price £5 .95 

Price £5 .95 

Price £5 .95 

Price £5 .95 

ABBEX ELECTRONICS LTD 
2 0 A S H L E Y C O U R T , G R E A T N O R T H W A Y , L O N D O N N W 4 

Tel : 0 1 - 2 0 3 1 4 6 5 

PLEASE COMPLETE IN BLOCK CAPS 

NAME (Mr/Mrs/Miss) 

ADDRESS 

(CARDHOLDERS) 

POSTCODE PHONE NO 

Make chcques payable to ABBEX 
I enclose my cheque for£ 

I wish to pay by • CHEQUE • ACCESS 
Please debit my credltcard a/c 

Number I I I I I I I I 1 I 1 1 I I I I I 
Signed 

date . . . 



Although the NewBrain is conceived as a total 
system, the unexpanded Processor itself has a great 
deal to offer. It is available in two forms: Model AD, 
shown below, with a built-in linedisplay;and Model A 
without the line display Both models can operate 
with a monitor or a television set 

M E M O R Y 

• 24K bytes of ROM; 
• 32 bytes of RAM, at least 28K of which is available 
to the user. 

T H E S C R E E N D I S P L A Y 

• 40 or 80 characters to the line - without affecting 
the 28K bytes of RAM at your disposal; 
° 24 or 30 lines to the screen; 
• well-formed characters, with true descenders; 
• a full European character set; 
• normal or reverse video, high resolution graphics 
on screen of controllable size, 256,320,512 or 640 
horizontal resolution by 250 vertical lines; 
• a facility to set up a "page" of up to 255 lines, with 
the screen acting as a "window" to display it; 
• ability to maintain several such pages simultane-
ously and to switch rapidly between them; 
• text may be used on graphics screen as well as on 
parts of the video screen not used by graphics. 

S O F T W A R E 

Enhanced ANSI BASIC; screen editor (32 
commands); mathematics package (10 significant 
figures); graphics commands. 
. • a very friendly screen edi tor-a delight to use and 
readily adapted to text processing; 
• arithmetic to 10 significant figures; 
• very controllable output formatting of numbers -
invaluable for accounting statistics, and scientific 
applications; 
• a powerful, much enhanced BASIC; 
• a very flexible operating system, which allows any 
data stream to be opened to any device. 

I N T E R F A C E S 

• two tape cassette ports built into the processor u nit; 
• a built-in printer interface; 
• a bu i It-i n com m u n ications i nterface (V24 / RS232); 
• a video monitor interface; 
• a TV interface; 
• an expansion interface for NewBrain system 
expansion modules. 

K E Y B O A R D 

• standard typewriter pitch, action, layout and size, 
with editing control and graphics keys. 

C H A R A C T E R S E T 

• 512 characters, inciudingthefull ASCII set, all 
European accented characters, Greekand graphics 
symbols. 

G R A P H I C S 

• 20 powerful graphics commands; 
• all text characters usable on the graphics screen; 
• variable-sized graphics screen, with the rest of the 
screen available for text - for versatility and to save 
memory 

•CP/.M IS A REGISTERED TRADE MARK OF DIGITAL RESEARCH INC 

Y>u can get everything in the box on the 



If you u ndersta nd the facts a nd f igu res on 
the left you'll soon realise that NewBrainhasto 
be one of the most powerful micros around. 

However, if you find the box on the left a 
little hard to follow, don't worry 

We've got over 120 dealers nationwide 
who've got all the answers at their fingertips. 

Either way you'll discover that NewBrain 
is the kind of micro that will stop the 
competition gettinga look in. 

At £269 it starts off with twice as much 
memory as most of its competitors and can 
expand to over thirty times that amount So 
there's no chance of being left behind in the 
micro race. 

It comes with a very powerful language 
(enhanced ANSI BASIC) and ifII take CP/M; 
so if II work on the same system as similar big 
business micros, givingyou thecapacityto use 
an almost limitless variety of tried and tested 
software. 

But most of all NewBrain is a machine 
that can expand. 

Ifs designed to take disks, printers and 
memory expansion modules(upto2M bytes) 
plus a nythi ng else you'd expecta professional 
business micro to handle. 

So, whether you understand the box 
on the left or not pay a visit to someone in the 
know on the right 

They'll answerall your questionsand give 
you a full demonstration. 

A/sur^nun 
Grundy Business Systems Ltd, Grundy House, 

Somerset Road.Teddington. 

ALTRINCHAM 
PHARMACY COMPUTER SYSTEMS 
;05!-92300S? 
BARNSLEY 
SROOK OFFICE SUPPLIES LTD 
(022688916) 
BARNSTAPLE 
LANDKEY -NEWLANO <027177SS3' 
J & A CAMERAS 027! 750371 
BEDFORD 
MlCfiOPOWER (0234 2135711 
BIRMINGHAM 
CAL'STO COMPUTERS LTD 
•021632 6 4 6 8 . 
LASKYS BIRMINGHAM (02163263031 
MICRO C (BIRMINGHAM 1023-2331105) 
T YPEWRITER CEN T RES '021 62? 5385 
BOURNE 
M l C R O C (LINCOLNSHIRE. 
( 0 7 7 8 2 4 5 6 6 
BRIGHTON 
LASKYS BR-oHTO'N <0273 725625 
BRISTOL 
ELECTROPR.NT COMPUTERS 
>0272292375. 
LASKYS: BR-STOL) '0272 20421; 
MICRO C'.BRISTOL 0272 65C60;! 
COLSTON COMPUTER CENTRE LTD 
(0272 276619. 
8 R 0 M L E Y 

LASKYS:BROMLEY 01-464 7825 
BUCKNELL 
BORDER COMPUTINGS 
PROGRAMMING '.06474 363. 
BY HUNTLEY 
ICE ELECTRONICS 
046683337. 

CAMBERLEY 
ASYS" SYSTEMS CONSULTANTS LTD 
(0276 23397: 
CAMBRIOGE 
CAMBRIDGE COMPUTER STORE 
10223 65334) 
GCC:CAMBR'DGE; J D : 0 2 2 3 835330; 
CANTERBURY 
M D WRIGHT DATA SERVICES LTO 
10227 69090) 
CANVEY ISLANO 
MERC J RY M CROSYSTEMS LTD 
>0268-6%263:-
CARDIFF 
LASKYSiCARClFF:;0222 374893;• 
CHALFONT ST GILES 
PRINTIY1TY LTD 102407 4905) 
CHATHAM 
MEOWRY COMPUTERS iC634 826080) 
CHELTENHAM 
COMPUTER SHACK LTD (0242 534343; 
CHESTER 
BELLARD ELECTRONICS LTD 
10244 380123 
LASKYS (CHESTER! (0244 317667; 
COLCHESTER 
CAPRICORN COMPUTER CENTRE 
(0206 331168 
CORK 
C DSCCMP-JTING LTD i<X02 23922; 
COVENTRY 
COVENTRY MJCROCENTRE (0203 53942) 
OARLINGTON 
CARUNGTON COMPUTER SHOP 
(0325-487478. 
DERBY 
FIRST 8Y7E COMPUTERS ',0332 4%72-
DUBLIN 
THE E C L GROUP OF COS (OCOl 603497 
DUNFERMLINE 
ANORL'.V THOMSON 10383 72454U 
EDGWARE 
CITADEL PRODUCTS LTD (01-951 l&i£ 
EDINBURGH 
JOHN MENKES PLC (031-2258555: 
LASKYS EDINBURGH; (031-5562914, 
ELSTREE 
ELSTREE COMPUTER CENTRE 
101-9536921; 
GILUNGHAM 
MEDWAv MICROCOMPUTERS LTD 
:C634 57676J 
G L A S G O W 

VICTOR MORRIS 'AUDIO VISUAL, 
041-2218958 

LASKYS (GLASGOW. 04! 2263349: 

DEALER N E T W O R K 

GLOUCESTER 
MLEQUJP COMPUTERS (C452 411010: 
GREAT YARMOUTH 
KAYDL ELECTRONICS LTD 
'049357867. 
GUILDFORD 
MCOLTDiC483-574659 
HAMILTON 
STRATI-CLYDE MICRO CENTRE 
(0355222517; 
HARPENDEN 
CONSULTANTS IN OFFICE POWER 
05827 66911: 

HASTINGS 
THE COMPUTER CENTRE'.8MS. LTD 
0424 439190) 

HEREFORD 
KONEYSETT COMFUTERSLTD 
•:0432 2794CM) 
HERTFORD 
RMR COMPUTER SERVICES 
(099256160) 
HIGH WYCOMBE 
S U M ' T COMPUTER SYSTEMS t T D 
',04^4-8272381 
ISLE OF WIGHT 
VECTIS COMPUTER SERVICES 
:09S3 528345-
KIDDERMINSTER 
MICRO-MART iG562-742;42; 
KINGSTON 
LASKYS (K'NGSTON! (01-546 3271) 
LEEDS 
MICRO C iLEEDS; 10532446601) 
MICROCELL COM PUTER SYSTEMS 
0532 681366; 
LEICESTER 
TILLEY COMPUTER SYSTEMS 
(0533-553584) 
MICRO C XEICESTERH0533 =46224' 
UNGF1ELD 
SNOBEECH MICRO CENTRE 
(0342 832476) 
LIVERPOOL 
LASKYS (LIVERPOOL) !051236 2828; 
LONDON 
BEA'JCHAMP COMPUTER SYSTEMS LTD 
(01-584 8203i 
LION MICRO COM FUTERS (01-580 7383; 
MICRO-C ( . C N O O N N.vi; (01-387 9275: 
TRANSAM MICROSYSTEMS LTD 
(01-4065240) 
LASKYS (QUEENSWHY; ,01-229 6-12: 
LASKYS (TOTTENHAM COURT ROAD. 
(01-6360845) 
LASKYS (OXFORD STREET; ^014934622; 
OFFICE INSTALLATIONS LTD sOl-579 6771; 
TREND VIDEO & HI-FI LTD :0l 5216146; 
WEL8ECK VIDEO (01-486 3783: 
BERRY & BERRY EN'ERPRISES 
<017231382; 
MICRCPOWER BUSINESS APSLICS 
(01-2031465; 
AUDIO MARKETING IJK; LTD 
(01-580 2554) 
LOUGHBOROUGH 
OttA ONE SYSTEMS LTD (050$37283; 
M l C R O C (LOUGHBOROUGH i 
(050937367) 
LUTON 
LASKYS 'LUTON) (0582 38302; 
M l C R O C : LUTON i IC682 425075; 
MAIDENHEAD 
KUMA COMPUTERS LTD (0628 71773/9) 
MAIDSTONE 
LASKYS (MAIDSTONE) <C622 676165) 
MANCHESTER 
N $ C COMPUTER SF-CPS LTO 
(061-8322269) 
MICRO-C' MANCHESTER; (061-834 C!4 i ; 
LASKYS i MANCHESTER) <061-832 6C87; 
LOMAX LTD (051-8326:67; 
MIDDLESBROUGH 
M!CRO "ECl-NIC COMPUTER SYSTEMS 
(0642 221501/2) 
MILTON KEYNES 
MILTON KEYNES COMPUTER CENTRE 
•,0908 668811) 
NAILSEA 
BYTE MICRO COMPUTING CENTRE 
10272 851337, 
NEW MILTON 
SNIPE COMPUTERS LTD 
:CW25 617477; 

NEWCASTLE-UPON-TYNE 
MICROCORE COMPUTERS (0632 617077; 
NEWMARKET 
DATA BASE 1C628-667311) 
NOTTINGHAM 
MICRO C (NOTTINGHAM. 10502412455; 
LASKYS (NOTTINGHAM) <C602 415150; 
ORMSKIRK 
MALTHOUSE COMPUTERS LTD 
(069576018; 
PETERBOROUGH 
,ASKYS'.P£TER80R0LGH; 
0733313513) 

PLYMOUTH 
OISKMSE LTD 10752 267000' 
POTTERS BAR 
POTTERS BAR COMPUTERS 
(0707-59669) 
PRESCOT 
MICROSYS LTO (051426 7271! 
PRESTON 
.ASKYS1 PRESTON) <0772 59264) 
READING 
LASKYS; READING) (0734 595459) 
RICHMOND 
TANIUS MICROSYSTEMS LTD 
(01-9-40 7 299) 
ROYSTON 
ARTANGLE 
(076344766) 
RUGBY 
DEM COMPUTER SYSTEMS 
1078870522-4) 
SANDERSTEAD 
J R INSTRUMENTS(01-657 7616) 
SARISBURY GREEN 
V.ENCMORE MANAGEMENT SERV LTD 
104895 6318/9/0) 
SHEFFIELD 
T A EDUCATION LTD (0742-618539; 
LASKYS (SHEFFIELD) (0742 750971, 
SOUTHAMPTON 
MICRO-C SOUTHAMPTON) :0703-2S676) 
GODWIN ELECTRICAL LTD (0703 783322) 
STHELIER 
THE FRCCESSOR CENTRE (JERSEY) 
(0534 77070) 
DATASTREAM JERSEY; LTD(0534-71219) 
ST PETER PORT 
THE PROCESSOR CENTRE ^GUERNSEY; 
(0481-28327; 
STOCKPORT 
DTSKWSE COMPUTER SERVICES LTD 
(061-477 5931) 
STROUD 
-HE MODEL SH0P(C45 36 5920: 
SURBITON 
COMPUTASOLVE (01-390 2779; 
SWANLEY 
PE"ER RALPH '86 6323D 
TEDDINGTON 
AM PROGRAMMERS LTD (01943 2266; 
STAG TERMINALS LTD '01-943 0777; 
TEIGNMOUTH 
OUESTE- COMPUTERS (062-672258; 
THIRSK 
AM PLAN MANAGEMENT SYSTEMS 
•0845 597330; 
THORNTON HEATH 
CROYOON COMPUTER CENTRE 
(01-6891280) 
UXBRIDGE 
J 3MICRC 089557938 
WALTON ON THAMES 
PMFS 98-22895; 
KEY COMPUTER CENTRES L R 0 
(09322-42777/8) 
WAREHAM 
GAMES & COMPUTERS '.09295 51383) 
WARRINGTON 
NORTHERN COMPUTERS LTD 
(092835110) 
WATFORD 
LASKYS '".VA.TFORO) (0923 47488) 
WELWYN 
ANGELA ENTERPRISES(0138 812439) 
WENDOVER 
TARACE LTD (0296 623965 
WINDSOR 
CASTLE COMPUTERS (95-58118; 
YORK 
LASKYS (YORK) <0904 541221) 
MITRE? INCH (C«04 52995: 

left from anyone in the box on the right 



Critical 

44 The ! 6k Oric - f ighting the 16k Spectrum is 
£ 2 5 cheaper. It feels a good deal more 
'professional' than the home-appeal Sinclair. 
Oric's sound is extremely versatile, and well up 
to the standard of the £ 3 0 0 or £ 4 0 0 BBC 
mic rocompute r made by Acorn.?? 

WHICH MICRO? 

44 Oric will soon be selling a .'Modem 
so that Prestel will become available. 
Owners will be able to accept telesoftware -
p rograms loaded straight down the phone line -
eventually electronic mai l could come into the 
h o m e by the same route, and with the addition 
of a tape recorder the Oric with its Modem 
cou ld become a telephone answerer and 
message taker.?? 

YOUR COMPUTER 

44 Oric was over twice as fast as the Spectrum. 
Surprisingly perhaps the Oric. which initially 
seemed only faster when performing the 
simplest of calculations, has come back to beat 
the Spect rum by a small amount. As the 
prob lems get more complex the Oric comes 
into its own. One final point - in entering the 
benchmark tests - the Oric was certainly the 
easiest to handle.?? 

WHICH MICRO? 

44This slope coupled with the design 
of the keys makes the Oric an easy machine to 
touch-type on. All keys have auto-repeat and 
there are four keys dedicated specifically to 
cursor control. It is certainly easier to type on 
than any of Sinclair's offerings.?? 

YOUR COMPUTER 

44 Instead of the Spectrum's 28 
look-up single-character error reports, 
the Or ic has 18 self-explanatory messages. 
!f you actually want to d o computing, rather than 
just explor ing the wor ld of off-the-shelf games 
p r o g r a m m e entertainment the Oric will be a 
better buy.?? 

WHICH MICRO? 

44 One good feature of the Oric is an on-screen 
reminder in the top right hand comer to show 
that you've engaged all-capitals mode. So much 
better than the B B s variety of lights in the corner 
of the keyboard. The Oric is sound, simple to get 
a long with and offers great expansion 
potential.?? 

WHICH MICRO? 

44 When compared to the stogginess of the 
Spectrum's keyboard this is certainly an 
improvement . I can't see any Orics failing 
th rough bad assembly. If only the £ 2 4 0 0 IBM 
were so easy to use. ?? 

WHICH MICRO? 

44 A good speaker and built-in noises get the 
O r i c s sound off to a good start Typing Zap. 
Ping. Shoot or Explode produces convincing 
arcade g a m e noises which can easily be 
incorporated into any program.?? 

YOUR COMPUTER 

ORIC-1 
4 4 The m o d e m is certainly unusual in 
a machine of this price. Together with the other 
peripherals, when finally available, it should 
make for an attractive package for a small 
business.. . surely a match for machines costing 
m u c h more?? 

POPULAR COMPUTING WEEKLY 

The Real Computer System 

ORIC PRODUCTS INTERNATIONAL LTD, COWORTH PARK. LONDON ROAD, ASCOT. BERKS 

available from... WH SMITH • DIXONS • GREENS 
LASKYS • MICRO'C' • MICRO PERIPHERALS 

SPECTRUM • COMPUTERS FOR ALL 
And hundreds of independent dealers. 

44 The sound command s on the Oric 1 
are. for a computer of this price, very 
sophisticated. Three music channels, and one 
noise channel, mean that you can program 
some fairly complex sounds. ?? 

POPULAR COMPUTING WEEKLY 



For the superb ORIC-1 
The finest software, ORIC SOFTWARE 

Fast-load ac t ioa raN(mpRlCs colour, graphics and sound 
capabilities to new frontiersTc&refully designed and selectedj jpp^® 
match ORICs quality and quest fornmeless6 technology. 

The ever growing range includes programs for Business, Education and 
In-home entertainment, so whether you want a total business system or edge of the 
chair' arcade excitement, choose ORIC -The new experience i^micro-software. a 

Part of the growing selection includes:-
FOR HOME FOR BUSINESS J ^ H 
BACKGAMMON - CHESS ORIC PAY - ORICIN V ORIC STOCK - ORIC CALC -
FLIGHT- ZODIAC - AIRLINE ORIC TYPER -ACJTHQR PLUS ORiC BASE and j f k 
DALLAS ORIC FORTH languages / -
Real computer software from ^ ^ ^ / 

OR IC PRODUCTS INTERNATIONAL LTD, COWORTH PARK, LONDON ROAD-, ASCOT, BERKS 

J U S T L A U N C H E D 

ORIC TREK S P A C E A D V E N T U R E G A M E 
You are in command of the Federation's most powerful starship 
the (JSS Enterprise. Armed with your phasers and photon 
torpedoes, your task is to patrol the furthest reaches of the 
Galaxy, protecting Federation space against the forces of 
invading Klingons. Your ultimate mission is to rid the Galaxv 
entirely of the Klingon menace...before they destroy you. 
Your crew awaits you aboard the Enterprise. Starfleet Command 
wishes you Bon Voyage and Good Hunting! 

O R I C p r o d u c t s a v a i l a b l e from:-
W H S M I T H • DIXONS • G R E E N S 
L A S K Y S • MICRO'C' • MICRO 
P E R I P H E R A L S • S P E C T R U M 
C O M P U T E R S F O R ALL 
A n d h u n d r e d s of i n d e p e n d e n t 
d e a l e r s . 
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GENIE 
A much more . . . able computer for your money! 

Get in touch with Lowe Computers at Matlock for a list of your nearest Genie specialist dealers! 



-' 'H*ABLE PLEASURABLE CREDIT, 
ABLE ABLE ABLE 
3LE ABLE C ABLE 

ABLE ABLE 3 
IE VERIFIABLE VERITABLE LEARN/ 
NOWLEDGEABLE COMMENDABI 

ABLE L EABLE C 
• ABLE iABi 

^ • ^ ^ SSABLE AC.. 
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GENIE III 
£2.240.50 

ABLE ABLE 
KMLABLE PAIN TABLE SHAF 
UNTABLE ACCEPTABLE AC 
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LE ABLE UP ABLE A 

I ABLE ABLE 
IE ABLE ICR ABLE S! L 
PAIN-TABLE AGREEABLE APPLK 

ABLE ABLE H ABLE C 

ABLE 
JESSA 
:NV AE 
: AF AG COLOUR 

GENIE 
£224.48 

LOWE 
COMPUTERS 

Lowe Computers Ltd. Chesterfield Road, Bentley Bridge,.Matlock, Derbyshire DE4 5LE. Telephone ( 0 6 2 9 ) 4 9 9 5 / 4 0 5 7 Telex 3 7 7 4 8 2 LOWLFC G. 



At Men 
we realise the potei 

MEMOPAK 16K For those just selling 
oui on ihc road to real computing, this pack 
transforms ihe ZX81 from a toy to a powerful 
computer. Datastorage, extended programming 
and complex displays become feasible. 
For even greater capacity, memory packs can 
be added together (16+ 16K or 16^32K). 
The MEMOPAK 32K and the MEMOPAK 
64K offer large memories at economical prices. 

[QEmOPfiK 16K 

3 2 K : £ 4 9 . 9 5 
6 4 K : £ 7 9 . 0 0 
inclusive off VAT 

MEMOPAK Centronics l/F 
The BASIC commands LPRINT, L U S T and 
COPY are used to prim on any CENTRONICS 
type printer. All ASCII characters are generated 
and translation takes place automatically within 
the pack. Reverse capitals give lower case 
Additional facilities allow high resolution printing. 
£ 3 9 . 9 0 

ZX81 

It all adds up to an efficient/ 
modular computer system 

The Memotech approach to microcomputing is to take 
the well-proven and popular ZX81 as the heart of a modular 
system. This small computer houses the powerful Z80A 
processing unit and acts as the central processor module 
through which the Memopaks operate. 

Memotech has a reputation for professional quality, 
producing units which are designed to fit perfectly, to look 
well-balanced, and to work efficiently and reliably. 

The modular approach gives ZX81 owners the freedom to 
design the system they really need. Furthermore, the 
intercompatibility of the modules ensures that later additions 
will click straight in, to give you a system that grows with your 
ambitions and abilities. 

To ensure that your expectations arc realised, care is taken 
at every stage to design features into the system to anticipate 
your needs. For example: 
1) Memories are cumulative e.g. 16K and 32K can be added 

to the Memopak 16K or even to the Sinclair 16K RAM pac 
2) The HRG firmware allows commonly used constructions 
(such as scrolling, shading and labelling graphs), to be called 
by a few simple commands. 3) The Centronics I/F converts 
ZX81 character codes into ASCII and extends the print line 
thc width of the printer, still using the LLIST, LPRINT aa 
COPY commands. 

As one example, a system with 16K of memory and 
Memocalc is all that is required to perform the same 
sophisticated numerical projections as a computer at 10 time 
the price. The problem may be as complicated as a cash flow 
or production schedule, or as simple as household accounts 
pocket money budgeting. If your bank manager wants to set 
cash flow, then a single print instruction to the Centronics 
will give a printout which is more than acceptable. 

The example system which is shown, on the other ham 
would satisfy the needs of someone who wanted to enter dau 

How it all fits together You can see from the diagrams how various 

Memotech/Sinclair units can be combined. 



otech, 
Hal of your ZX81 

MEMOCALC The screen display behaves 
as a 'window' on a large sheet of paper on 
which a table of numbers is laid out. The 
maximum size of the table is determined by the 
memory capacity, and with a M E M O P A K 64K 
a table of up to 7000 numbers with up to 250 
rows or 99 columns can be specified. Each 
location in the table can be either a number 
which is keyed in or a formula which generates 
a number. 

£ 2 9 . 9 0 i n c VAT 

i n 
MEMOPAK HRG This pack breaks 
down the constraints imposed by operating at 
the ZX81 character level and allows high 
definition displays to be generated. All 248 x 192 
individual pixels can be controlled using simple 
commands, and the built in software enables 
the user to work interactively at the dot. line, 
character, block and page levels. Scrolling, 
Hashing and animation are all here. 
£ 3 9 . 9 0 i n c V A T 

MEMOTECH KEYBOARD 
The Memotech plug-in Keyboard plus buffer 
pack takes the effort out of data entry for ZX81 
users. The Keyboard has a light professional 
touch and is housed in an elegant aluminium 
case. The simple plug-in system means that you 
are not obliged to open up your ZX81, use a 
soldering iron or invalidate your ZX81 
warranty. 

£ 4 9 . 9 5 i n c VAT 

• .a a light-touch keyboard, construct and label graphs, and 
f ±zn copy the screen to an 80-column printer. Only 16K of 
nemory is shown here but with additional memory, more than 
:.e video page can be stored. Up to 7 pages can be displayed 
c rapid succession to give animated displays. 

Looking forward, Memotech will continue to back the 
181 through 1983 with fast storage devices, pressure sensitive 
:tronic drawing boards and more software packs including a 

"ordprocessor, an RS232 Interface and a Z80 Assembler. 

I E M O T E C H products are available from major 
ranches of W.H. SMITH'S & JOHN MENZIES 

I enclose a cheque/P.O. for 
or please debit my Access/Barc laycard account number 

I I 
Signature Date 

Name and Address 

K E Y B O A R D BUFFER PAK 
The Buffer Pak performs a "housekeeping" 
function for the Keyboard, interfacing directly 
with the port at the back of your ZX81. 

To: Memotech Limited, Witney. Oxon, 0 X 8 6BX 
Tel: Witney 2977, Telex 83372 Memtec G 

Please send me the fol lowing Memotech products: 
Please add £2.00 
per i tem to cover 
post and packing 
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Software for SPECTRUM: DRAGON: ZX 81: and Now ATARI and TANDY 

M . C . L O T H L O R I E N 
J A P A N E S E C H A L L E N G E T O S P E C T R U M A N D T A N D Y O W N E R S 

5 fe roc ious , m e d i e v a l J a p a n e s e W a r l o r d s a n d p i ra te b a n d s w h o h a v e b e e n successfu l ly invading D r a g o n 
a n d Z X 8 1 h o m e s , a r e n o w po ised t o a t t a c k t h e h o m e s of S p e c t r u m a n d T a n d y o w n e r s . Wi l l y o u b e a b l e 

t o resist this cha l l enge? T o s u c c e e d y o u m u s t marsha l l y o u r f o r c e s of war r io r s a n d S a m u r a i , bui ld a n d 
m a i n t a i n your m e r c h a n t sh ips , s a f e g u a r d i n g t h e m f r o m a t t a c k a n d plan y o u r vi l lage's f o o d s u p p l y . T o 

surv ive y o u m u s t d e f e a t al l y o u r o p p o n e n t s by a t t a c k i n g t h e m , resist ing their a t t a c k s 8 n d m a k i n g raids. S e e 
t h e results of y o u r dec is ions o n g raph ics m a p o f J a p a n for p i ra te ba t t les a n d o ther g raph ics for S a m u r a i , 

a r m y a n d persona l c o m b a t . T h e pr ice of fa i lure is h i g h . O r d e r a s W A R L O R D . 
A v a i l a b i l i t y D R A G O N 32 : S P E C T R U M 4 8 K : T A N D Y 3 2 K C O L O R C O M P U T E R : Z X 8 1 1 6K ( N o t e Z X 8 1 

o m i t s s o m e o f t h e a b o v e f e a t u r e s a n d does n o t i n c l u de graph ics) 

R O M A N E M P I R E 
Y e s A t a r i , T a n d y a n d D r a g o n o w n e r s c o n 
n o w d iscover t h e cha l lenge o f f e r e d b y our 
largest sell ing S p e c t r u m g a m e in w h i c h y o u 
a r e E m p e r o r o f R o m e a n d m u s t a t t e m p t t o 
m a n o e u v r e y o u r legions a n d a rmie s to 
s u b d u e the p r o v i n c e s of t h e Empi re . A test 
o f your genera lsh ip w i t h 3 L o v o l s o f p l a y 
a n d var iable s ta r t ing s t r e n g t h s for y o u r 
o p p o n e n t s . 
A t a r i , D r a g o n a n d T a n d y vers ions f e a t u r e 
c o l o u r g r a p h i c m a p s a n d s u p p o r t i n g 
g raph ics fo r b a t t l e results. S p e c t r u m vers ion 
uses U s e r D e f i n e d Graphics . 
A v a i l a b i l i t y A T A R I 8 0 0 a n d A T A R I 4 0 0 
( 4 8 K e x t o n d o d ) : T A N D Y 3 2 K C O L O R 
C O M P U T E R : D R A G O N 32: S P E C T R U M 
16K: Z X 8 1 1 6 K 

A L S O A V A I L A B L E 

N o t a w a r g a m e b u t a 3 p h a s e real t i m e g a m e w h i c h 
g ives y o u c o m m a n d o n a R o y a l N 3 v y sh ip a t the t ime 
of N e l s o n . Y o u r miss ion is t o in te rcep t F r e n c h 
P r i v a t o u r s w h o are o p e r a t i n g in tho Bal t ic a n d t h e 
1st p h a s e requi res y o u t o lay t h e e leva t ion a n d fuse 
for y o u r mor ta r t o k n o c k o u t a s h o r o b o t t o r y . 
P h a s e 2 a l l o w s y o u t o sail y o u r ship (us ing a r r o w 
keys) t o i n t e r c e p t t h e P r i v a t e e r s . If y o u s u c c e e d 
t h e n y o u pass t o p h a s e 3 w h e r e t h e k e y s 1 - 9 wi l l f i r e 
y o u r g u n s . B e care fu l h e d o e s n ' t e s c a p e a t this late 
po in t or , w o r s e still sink y o u . 
5 Pr iva teers to b e i n t e r c e p t e d e a c h g a m e , y o u r 
c o n t i n u e d serv ice a n d p r o m o t i o n in t h e N a v y are 
d o p e n d e n t o n your success . 
D U A L P U R P O S E C A S S E T T E O N L Y £ 4 . 5 0 c o n t a i n s 
S p o c t r u m 4 8 K a n d Z X 81 1 6 K v o r s i o n s o n s a m e 
c a s s e t t e . 

T Y R A N T O F A T H E N S 
O u r or ig inal title a n d still sel l ing w e l l o n its 
f i r s t b i r t h d a y . Y o u r c h a l l e n g e is to t u r n 
A t h e n s in to t h e m o s t f e a r e d s t a t e in the 
M e d i t e r r a n e a n . 
T h e g a m e is p l a y ed in per iods of a year a t a 
t i m e first g iv ing y o u t h e o p p o r t u n i t y t o u s e 
your f u n d s t o t ra in t roops, a n d bui ld 
w a r s h i p s a n d m e r c h a n t sh ips fo r t h e 
f o l l o w i n g y e a r , b e f o r e p rogress in g to t h e 
Bat t le P h a s e . H e r e y o u wi l l h a v e t o m e e t 
a t t a c k s b y l a n d a n d sea f r o m hosti le G r e e k 
S to tos a n d t h e vast Pers ian E m p i r e . 
S p o c t r u m vers ion uses c h a r a c t e r d e f i n e d 
graph ics . D r a g o n f e a t u r e s h i g h reso lu t ion 
g r a p h i c s inc lud ing a m a p f o r n a v a l b u t t l e s 
a n d b l o c k e d d isposi t ion of t r o o p for l a n d 
bat t les . 
A v a i l a b i l i t y D R A G O N 32: S P E C T R U M 
1fiK 7X ftl IRK 

S A M U R A I W A R R I O R ( D R A G O N 32: S P E C T R U M 16K: Z X 81 16K) 
P E L O P O N N E S I A N W A R ( Z X 8 1 16K) 

All games contain comprehensive playing instructions and they play differently at each level 
(where applicable) and on each occasion. All ZX81 need 16K Ram. 

PRICES: SPECTRUM £5.50: ZX81 £4.50: DRAGON £6.95 
ATARI £12.50: TANDY 32K COLOR COMPUTER £7.95 

ACCESS NUMBER OR CHEQUES AND PO'S PLEASE MADE PAYABLE TO: 

M . C . L O T H O R I E N 
4 G r a n b y R o a d , C h e a d l e H u l m e , C h e a d l e , C h e s h i r e S K 8 6LS 

T h e s e casset tes are so ld subject t o t h e f o l l o w i n g c o n d i t i o n s : U n a u t h o r i s e d c o p y i n g , h i r ing, lend ing, e x c h a n g i n g , publ ic p e r f o r m a n c e a n d b r o a d c a s t i n g is str ict ly p roh ib i ted . 

We teach you the 

i tomorrows 
world 

Since you appreciate the impact 
computers are making on tomorrows 
wor ld, you'll appreciate the key role 
Camp Beaumont can play in your 
future. 

Because Camp Beaumont's 
computer boff ins using structured 
courses (basic, advanced and inten-
sive) teach you the secret language 
that'll give you a head start in 
tomorrow's high-tech wor ld. 

But without tears. Because at 
Camp Beaumont (for 9 -17 year olds) 
there are over thirty physically 
stimulating activities also / 0 - " \ r v " V _ ^ 
available to help you escape ( 
f rom computer fatigue. f T ^ -

These include-, 
tennis, soccer, cricket, 

sw imming, riding, fencing, 
canoeing, golf, shooting, judo, 

archery, gymnastics, fishing, sai l ing 
w i n d surfing, the creative arts etc Al l 
under the supervision of university-
qualified directors, instructors and 
monitors. A n d uniquely-equipped 
public school or country mansion 
locations in the Lake District. Devon. 
Dorset and around London and 
Manchester. Camp Beaumont also 
run day camps for younger children 
(5-15 years) offering over thirty play-
as-you-leam activities including 
computers, robotics, and psycho-
bionics. Wri te for comprehensive 
brochure to Camp Beaumont, 

Dept. YC-6.Beaumont House. 
73 Upper Richmond Road. 

_ N11 London SW15 2SZ. 
Tel: 01-870 9866 . 

Brings out the computer in you. 

Z X S P E C T R U M & Z X 8 1 
E D U C A T I O N A L S O F T W A R E 

S p e c t r u m J u n i o r e d u c a t i o n £7 .50 
Use your Spec t rum to help your chi ldren w i t h their school w o r k . 
This cassette conta ins eight at t ract ive, easy-to-use programs fo r 
the 7 to 11 age g roup . 

Top ics include English comprehens ion , spel l ings, homophones , 
junior science, ma ths and h is tory. 

* Entering your o w n quest ions and answers a l lows y o u t o adapt 
t w o of these programs for exercises in any subject area. 

* M o v i n g colour graphics and sound are extensively used t o 
improve mot iva t ion . 

* Use the " d r a w " p rogram t o p roduce pictures, maps and 
d iagrams. 

Sui table for the 16K or 48K Spec t rum. Program notes are 
suppl ied. 
O v e r s e a s o r d e r s £8.50 
O - L e v e l C h e m i s t r y (C1) £5 .50 
This cassette conta ins four clearly presented rev is ion / tu to r ia l 
p rograms. The subject mat ter has been careful ly s t ruc tu red to cover 
the mos t impor tan t aspects o f : 

* Elements, c o m p o u n d s and mix tures. 
* S t ruc tu re , bond ing and propert ies. 
* Redox, electrolysis and the act iv i ty series. 
* Ac ids , bases and salts. 

48K Spec t rum and 16K 2X81 versions of the cassette are available. 
Please speci fy w h i c h you require. 

Professional Computer Assisted Learning materials from: 

C A L P A C C O M P U T E R S O F T W A R E 
108 H e r m i t a g e W o o d s C r e s c e n t , S t J o h n s , 

W o k i n g , S u r r e y G U 2 1 1 U F . 
Overseas orders: £6.50 ($11.60) per cassette; includes A I R M A I L 
postage. 
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C i r c u i t r y 
t o s u p e r v i s e a n d 

m a i n t a i n m e m o r y 
a d d - o n s 

F a c i l i t y t o r e s e t 
a c r a s h e d s y s t e m 
w i t h o u t p u l l i n g 

t h e p l u g 

C o n t r o l l e r 
t o c 6 - o r d i n a t e 
a l l p e r i p h e r a l s 

P o w e r d r i v e r s ' 
t o m i n i m i s e l o a d i n g 

o n Z X 8 1 . M o r e 
e x p a n s i o n w i t h 

k n o t r o u b l e s A 

f E x t r a ^ 
s o u r c e s o f p o w o r ' 

s u p p l i e s t o e l i m i n a t e 
o v e r h e a t i n g o n 

k t h e Z X 8 1 1 

E x t r a l i n e s 
f o r o n e m e g a b y t e 

e x p a n s i o n 

r D i n 4 1 6 1 2 1 
S t a n d a r d c o n n e c t o r . 
P e r f e c t c o n t a c t s f o r 

6 4 g o l d p l a t e d 
k c o n n e c t i o n s A 

G o l d p l a t e d 
c o n n e c t o r f o r 

f i r m c o n n e c t i o n 
t o t h e Z X 8 1 

4 " o f h i g h 
q u a l i t y r i b b o n c a b l e 

a t n o e x t r a c o s t 

R e l i a b l e 
p o w e r c o n n e c t i o n 

p l u s b a t t e r y b a c k - u p \ 
p o i n t s f o r f a i l s a f e 

o p e r a t i o n 

YOUR KEY 
TO THE 

TOWER 

POWER 

PERSONk ZX Y o u s imp l y choose the f o l l o w i n g modu les 
y o u w a n t and p l u g t f i em i n t o t he P E R S O N A 
and t u r n y o u r Z X 8 1 or Z X S P E C T R U M i n t o 
a t o ta l c o m p u t i n g package ... i n t o an 
O R G A N I C M I C R O . 

BASICARE 
MICRO 
SYSTEM 

P E R S O N A Z X 8 1 
P E R S O N A Z X S P E C T R U M 
R A M 0 8 ( 2 K ) 
R A M 16 
R A M 64 
M I N I M A P 
D R O M <2K) 
T O O L K I T 
P E R I C O N a 
P E R I C O N b 
P E R I C O N c 
S O N U S 

O p t i o n s : U S E R F R O N T 
A d d i t i o n a l 2 K fo r R A M 0 8 
A d d i t i o n a l 2K fo r D R O M 

£ 3 0 . 3 5 
£ 4 5 . 0 0 
£ 2 4 . 5 0 
£ 2 6 . 7 5 
£ 7 6 . 2 5 
£ 3 5 . 9 5 
£ 3 9 . 5 0 
£22.20 
£ 2 7 . 9 0 
£ 3 3 . 7 5 
£ 4 1 . 7 5 
£ 3 0 . 1 5 

£8.00 
£ 6 . 5 0 
£7 5 0 

Prices inc lude V A T , Postage and Packing fo« 
U . K . del iver ies. Overseas Orders : please add 
15% to pr ice f o r surface ma i l . 

Post t o : BAS ICa re M I C R O S Y S T E M L T D 
12 R i c k e t t St reet , L o n d o n SW6 1 RU. 
Te l : 0 1 38 5 2 1 3 5 
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I M P A C T S O F T W A R E S T O C K I S T S 

SCOTLAND 
E d i n b u r g h 
G l a s g o w 
D u n d o o 
A b e r d o e n 

ENGLAND 
S e l e c t e d B r a n c h e s 
B r i g h t o n 
C h o s h i r e 

C l e v e l a n d 
C o r n w a l l 

C u m b r i a 

D o r b y 

J o h n M c n z i e s ( H o l d i n g s ) L t d 1 0 7 P r i n c e s S t r e e t 
J o h n M o n z i e s ( H o l d i n g s ) L t d A r g y l c S t r o e t 
J o h n M e n z i e s ( H o l d i n g s ) L t d M u r r a y g a t c 
S u n r i s e S o f t w a r e . 2 5 G a i t s i d e O r i v e . G a r t h d o e 

W . H . S m i t h & S o n L t d 
G a m e s , 2 4 G l o u c e s t e r R o a d 
S y s t e m C a r e . B e e c h H o u s e , H o b h a y L a n e , C u l c h e t h , W a r r i n g t o n 
S h e r r a t t & H u g h e s , 1 0 3 P r i n c e s S t r e e t , S t o c k p o r t 
D r a g o n S o f t , 2 4 D r i f f i e l d W a y , D e a n s p a r k , B i l l i n g h a m 
F a l s o f t C o m p u t e r s , 6 S t e p h e n P a r k , B u d d o c k W a t e r , F a l m o u t h 
K o r n o w S o f t w a r o S c r v i c c s , 5 Ell iot D r i v e , S t . G e r m a n s , S a l t a s h 
P . D o w n i n g , 1 0 6 H a r r o w g a t o S t r o e t , B a r r o w - i n - F u r n e s s 
S t o k e r , 15 F o r e s h a w S t r e e t , B u r r o w - i n - F u r n e s s 
D r a g o n D u n g e o n , U n i t 4 A s h b o u r n e I n d u s t r i a l E s t a t e . A s h b o u r n e 
D . W . B i r d , 11 N e w a r k R o a d 

E s s e x 

E x o t o r 
L a n e s 

L e e d s 
L i v e r p o o l 

L o n d o n 
M a n c h e s t e r 

N o t t s 
N o r f o l k 
P o r t s m o u t h 
S o u t h a m p t o n 
S u f f o l k 
W o r c e s t e r 

C h a n n e l O n e , 17 G o l d e n C r o s s P a r a d e , A s h i n g d o n R o a d , R o c h f o r d 
C h a n n e l O n e , 1 7 4 H i g h S t r c o i . H o r n c h u r c h 
E x e t e r S o f t w a r e S u p p l i e s , 2 G u i l d f o r d C l o s e . E x w i c k 
L a n c a s h i r e M i c r o s , 5 1 Q u e e n S t r e e t , M o r c a m b e 
S w e e t o n s B o o k s h o p s , 4 8 F i s h e r g a t e , P r e s t o n 
D r a g o n 8 y t e , 4 G r e e n f i e l d s , G a r t h , K i p p o x 
K e i t h N a t h a n , 6 1 A Q u e e n S t r e e t , M o r l e y 
L y v e r s o f t , 2 5 - 3 5 E d g e L a n e 
R & A P B a r n e t l . 7 6 La rk L a n e 
R e d S h i f t , 1 2 C M a n o r R o a d 
M r . M i c r o . 6 9 D a r t i n g t o n L a n e , S w i n t o n 
E l k a n E l e c t r o n i c s . 11 B u r y N e w R o a d , P r e s t w i c h 
Ec l ipse C o m p u t e r s , 2 8 B u r y N e w R o a d , P r e s t w i c h 
S i l l ich ip , 4 N o n h w a y , E c c l e s S h o p p i n g P r e c i n c t 
S p e c e c t r o n i c s , 4 8 L i n b y R o a d , H u c k n a l l 
K a y d c E l e c t r o n i c S y s t o m s , T h o C o n g o , G r e a t Y a r m o u t h 
R . D . S . ( C o m p u t e r D i v ) . , 1 5 7 161 K i n g s t o n R o a d 
G r e e n W e l d , 4 4 3 M i l b r o o k R o a d 
B r a i n w a v e , 2 4 C r o w n S t r e e t , I p s w i c h 
M i c r o M a r t , U n i t P , G r e e n h i l l I n d u s t r i a l E s t a t e , K i d d e r m i n s t e r 

WALES 
C l w y d P e r s o n a l C o m p u t e r s , U n i t 19 , D a n i e l O w e n P r e c i n c t , M o l d , C l w y d 

EIRE 
C o m p u t e r v a l u e L t d . . 2 5 M a i n S t r e e t . B l a c k r o c k , C o . D u b l i n 

FRANCE 
J e a n B e r n a r d D u m a s , 5 1 B o u l e v a r d A u g u s t e B l a n q u e . 7 5 0 1 3 , Par is 

SWEDEN, FINLAND, NORWAY, DENMARK 
R i k o D a t a B o x 2 0 8 2 , 2 3 0 4 1 B a r a , S w e d e n 

For trade terms contact: 

I M P A C T S O F T W A R E 
7 0 R e d f o r d A v e n u e , E d i n b u r g h . T e l e p h o n e : 0 3 1 4 4 1 4 2 5 7 

Do you find that working out your 

finances makes your head buzz? 

Do you see red? 

Don't worry, now you can have 

Hilton's Personal Banking 

System on your side, giving you 

a clear head start and 

(hopefully) putt ing you back 

into the black! 

Ma in ta in permanent records 

and fully detailed statements of 

your f inances including: 

• All cheque book transactions 

and bank receipts 

• Al l standing order payments 

Automat ical ly Processed 

(monthly, quarterly, six-monthly 

or annual ly and for set number 

of payments) 

In addit ion the ability to 

search, locate, delete or 

correct previous entries. List 

by category facility is included. 

Addit ional Bank Reconcil iat ion 

module avai lable to 

automatical ly match your Bank 

Statement to your Personal 

Banking System account. 

Full instructions included and 

guaranteed after sales 

maintenance provided. 

• PBSZX81 £8.95 (16K) 

• ZX SPECTRUM £9.95 (48K) 

• D R A G O N £9.95 (32K) 
Bnnk reconciliation (for u*c with above) CS. 

Ask for the PBS at your local computerstore. 

ORDER bv POST (specifying machine) 

OR nt thc POST OFFICE usin* 

TRANSCASH ACCOUNT 302 9557 

HILTON 
COMPUTER 
SERVICES 

Hilton Computer Services Ltd 
(Dept YC) 14 Avalon Road. 
Orpington. Kent BR6 9AX 

* YOUR PBS IS NEVER OUT OF DATE * 

P A S C A L F O R T H E 
Z X S P E C T R U M 

Hisoft are pleased to announce the availability of Hisoft Pascal 4 
for the 48K ZX SPECTRUM. 
No longer do you have to put up with the slow execution speed of 
BASIC programs; Hisoft Pascal 4 produces programs that run 
between 40 and 100 (yes 100!) times faster than the equivalent 
programs written in ZX SPECTRUM BASIC. For example, a 
program to sort a 100 element array of numbers into ascending 
order takes 60 seconds in BASIC, while HP4 produces a program 
which does the same thing in 0.6 seconds! 
NOW you and your children can learn to program in an efficient 
and structured way by using Pascal, the favoured language in 
schools and universities. 
NOW you can write games programs etc. which run as fast as you 
need them to without having to resort to assembler or machine 
code. 
NOW you can use a language which requires minimal re-learning 
when you move from your SPECTRUM to another computer; 
Hisoft Pascal 4 has all the essential features of Standard Pascal as 
detailed in the Pascal User Manual and Report - by Kathleen 
Jensen and Niklaus Wirth, the man who designed Pascal. 
Hisoft Pascal 4 is a professional piece of software designed by a 
team who have been writing Pascal compilers for many years — 
you will find it to be powerful, flexible and very easy to use. 
To top it all, we are offering the package {which includes a 60 page 
manual), for a limited time, to 48K ZX SPECTRUM users at an 
INCREDIBLE price of only £25 inclusive. 
We also have a powerful assembler, disassembler and de-bugger 
package called DEV PAC. This includes a fast assembler that 
allows conditional assembly and has many assembler commands, 
a labelling disassembler and a de-bugger which is very easy to use 
and has single step facility. 
STOP PRESS: See the review in May issue of Your Computer. 
The package comes with a 40 page manual giving full details of the 
system. DEV PAC costs only £12.50 inclusive. 
Write for more details TO DA Y to: |H I 5 D F T 

Ha l l am Moor 

Liden SWINDON 
SN3 6LS 

T e l . (0793 ) 2 6 6 1 6 ( A n s w e r i n g m a c h i n e ) 
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contour gr ip-
des ign 

Convent ional 
t y p o l i r m g 
bu t ton 

R u b t x r suct ion 
c u p foo t ing fo< 
stibJ® one-hand 
operat ion 

c o n t o o ' g r o o v o 
for sure g r i p 

VIC20 DIGITAL 
ALSO 

COMMODORE 
64 

+ PET £29.99+ £1.50 
P&P 

Allow 7 Da ys Delivery 
Fully Compatible 

• Requires no additional 
Hardware 

AII Cables Included 
Simply Plug into your VIC! 

O e i u i o p o t I t i r e 
response (Ire 
bu t t on SPECTRUM 

QUICKSHOT 
JOYSTICK 
• Interfaced to plug straight 

into SPECTRUM 
• Compatible with most 

software from: Quicksilva, 
SH verso ft, Artie, New Gen 
etc., etc. ONLY 

• Other Programs 
easily modified 

• Full Instructions + £ j sq p&p 

• Interface unit only available for use £11.99 
with your own Atari type Joystick only + £1.00 P&P 

£19.99 

Extra long 
.! toot co»d 

i L l c f s n s i l c S 

27H&PESTREET. HANLEY. 
~ STOKE-ON-TRENT 

TEL: 0782 273815 

A T L A S T 
L Y N X O W N E R S ! 

Q u a z a r C o m p u t i n g 
A n n o u n c e three exc i t ing n e w 

programs for the 48K LYNX 

L A B Y R I N T H 
Our original version. Can you f ind your way 
through the many 3D mazes? Do not dispair, help 
is at hand if needed. 

O T H E L L O 
Highly addictive traditional board game in fast 
acting machine code, no more long waits between 
moves. 3 levels. 

C H A N C E L L O R 
Your chance to try and run the economy for 10 
years. Dare you unleash your ideas upon the 
unsuspecting population? Can your policies work? 
Find out in this realistic model of the UK economy. 

£4. 75 each inc. p&p. Cheque/PO to: 

QUAZAR COMPUTING, Dept. YC. 
17 Teg Close, PORTS LADE, Sussex. 

o 0 0 0 o o 0 0 0 o 0 0 g 0 0 0 0 0 0 0 
fifcSpVB o © o o © o 
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COMPUTING HOLIDAYS 

O C T O P U S are again running holiday 
computing courses. 

* 3 Age Groups (10-15, 15 + , Adults) 
* Various Levels (complete beginners to 

advanced) 
* Expert and Experienced Teachers 
* Close and Personal Supervision During 

and Outside the Course 
* Unlimited Access to our Computers 
* Evening Activities Arranged — Or Carry 

On Computing 
* Residential or non-Residential 
* From £70 Weekly 

Write or Phone for Details to: 

Oxford Computer Training Services 
St Joseph's Hall, Junction Road, Oxford OX4 2UJ 

Telephone (0865) 711829 or 52687 

S P A C E M o u s e £ 4 , 9 5 
Y o u , as a n i n t c t s t e l l a S p a c e M o u s e , 
f i n d y o u r s e l f t r a p p e d d e e p u n d e r -
g r o u n d o n a n a l i e n p l a n e t . Y o u m u s t 
w e a v e y o u r w a y u p w a r d s t h r o u g h t h e 
c r a c k s in t h e r o c k s , a v o i d i n g t h e 
s p a c e c o t s t h a t d i g d o w n f r o m 
t h e s u r f a c c . E a t a s u p e r c h e e s e a n d — 

" W O W " fo r a s h o r t t i m e y o u 
h a v e e n o u g h e n e r g y t o d i g u p w a r d 
t h r o u g h so l id r o c k . As y o u g e t c l o s e r 
t o t h e s u r f a c e , y o u w i l l f i n d m o r e 
c a t s a b l e t o d i g d o w n ! 10055 m a c h i n e 
c o d e f o r t h e u n x p a o d e d V I C 2 0 , 
K e y b o a r d or J o y s t i c k 

S T A R F R O G ^ ^ " £ 3 . 9 5 
D o n ' t l e t t h e n a m e foo l y o u — t h i s Is n o t just a n o t h e r F r o g g e r G a m e ! Y o u 
m u s t l e a v e t h e f o r t i f i e d b o s e t o e n t e r t h e a t o m i c w a s t e l a n d s a n d g e t a 
p r o v i s i o n s p o d fo r t h e f a m i l i e s in t h e f o r t r e s s — b u t a v o i d t h e M u t a n t s ! 
S T A R F R O G : T h e d r o n e s a r e o u t t o g e t y o u , a v o i d t h e m if y o j c a n . 
S P A R X : T o t a l l y u n p r e d i c t a b l e a n d d i f f i c u l t t o a v o i d . 
1 0 0 S m a c h i n e c o d e for t h e u n e x p a n d e d V I C 2 0 , K e y b o a r d or J o y s t i c k 

NOW from MIKROyLN 

S P A C E T R A V E L £ 5 , 9 5 
T r a v e l l i n g t h r o u g h s p a c e y o u a r e se t u p o n b y a f l e e t o f h u g e s p a c e b i rds . 
Whi ls t y o u ' r e z a p p i n g t h e s e b i r d s , y o u c o n t i n u e t o t r a v e l , a n d o n c e y o u ' v e 
g o n e 3 0 0 0 k m , y o u w i l l w a r p t o a n e w s e c t o r — w h e r e t h e r e a r e f a s t e r 
a n d s t r o n g e r b i r d s ! 
100SS m a c h i n e c o d e for t h e u n e x p e n d e d V I C 2 0 , K e y b o a r d or J o y s t i c k 

A L I E N ( f o r 8 K o r 1 6 K e x p a n s i o n ) £ 5 , 9 5 
O n b o a r d t h e s p a c e t u g N O S T R O M O t h e r e is a n a l i e n t h a t h a s k i l l e d a l l t h e 
c r e w , e x c e p t y o u . Y o u r m i s s i o n is t o d e s t r o y i t a n d e s c a p e ! A fu l l g r a p h i c 
a d v e n t u r e fo r t h e V I C 2 0 w i t h 8 K or 1 6 K e x p a n s i o n . 

A l l p r o g r a m s s u p p l i e d o n c a s s e t t e w i t h l i b r a r y c a s e . 
P l e a s e a d d 4 0 p p e r o r d e r fo r post & p o c k i n g 

N a m e A d d r e s s 

l ~ ~ l S t a r F r o g | | S p a c e T r a v e l j [ S p a c e M o u s e J A l i e n 

M I K R O G T N , D e p t A 2 , 2 4 A g a r C r e s c e n t , 8 r a o k n e l l , B e r k s h i r e , R G 1 2 2 B K 
A c c e s s o r V i s a C a r d H o l d e r s t e l e p h o n e ( 0 3 4 4 ) 2 7 3 1 7 ( 9 a m - 6 p m ) 
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Z X K E Y B O A R D F O R U S E W I T H / f t l S P E C T R U M 
Our new cased keyboard has 52 keys, 12 of these are used for the numeric pad. The numeric pad offers some useful features, you can cursor with 

one hand and it will be a boon for anyone who enters a lot of numeric data The pad is a repeat of the I -9 keys plus it has a full stop and a shift key. The 
numeric pad keys are coloured in red, the normal keyboard keys are grey, with the case being black which makes the whole thing very attractive. The 
case measures 15x9x21/2. The computer (either 80/81 or spectrum) fits neatly inside. You will have to remove the computer from its original case, it is 
then screwed to the base of the case. The case had all the bosses already fitted and the screw holes are marked. Also fitted inside the case is a mother 
board (81 model only) which allows I6K, 32K and 64K to be fitted in the case All the connections are at the rear of the case i.e. Power, Mic, Ear. T.V 
and the expansion port. The case is large enough for other add ons also 
to be fitted inside. One of these could be the power supply, then you 
could very quickty fit a mains switch, or a switch on the 9V line. This 
means you have a very smart self-contained unit. This case does not 
stop you from using any other add-ons that you may have e.g. Printer 
etc. We are convinced that this is the best keyboard available at 
present. It offers more keys and features than any other keyboard in its 
price range. 

N O T E 
The case can be purchased separately with the keyboard aperture 

uncut, so if you have one of our early uncased keyboards, or in fact any 
other suppliers' keyboards, these could be fitted. The keyboard is 
connected to your computer by a ribbon cable and this has connectors 
fitted which simply push into the Sinclair connectors. It is a simple two 
minute job and requires no electronic skills. This keyboard does not 
need any soldering. Please specify on order whether you require ihe ZX 
81 or Spectrum case. 

S P E C T R U M M O D E L 
This is supplied with spectrum legends, and a slightly different base 

for fitting the spectrum inside, again all the connectors are at the rear of 
the case and there is plenty of room for the power supply (and other 
add-ons). Should you want to change, we can supply both the 
Spectrum legends and details of updating your case which will enable 
modification from the ZX 81 to spectrum. PLEASE specify on your order 
whether you require the ZX 81 or spectrum case. 

K E Y B O A R D 
( S P E C T R U M / 8 1 ) 

I T 

I J 

• • 

!v t 'etmnn P-. 

ii iiimiii 

Internal f ix ing for 
Z X 81 keyboard case. 

IV [ > I K 

M ' V t C n t M rco 
CCM«HNr snf K> 

III IIKIllllllllll • I 

-X IP I 

* t 

I n terna l f ix ing for 
spectrum keyboard 
case. 

S P E C T R U M L I G H T P E N 
The pen enables 

you to produce high 
resolution drawings 
on your own televi-
sion set, saving a vast 
amount of time over 
using basic program-
ming statements, such 
as Plot, Draw etc. You 
can erase, modify and 
save drawings and it 
comes complete with 
software program. 
The superb light pen is 
available from D.K. 
tronics. 

£19.95 

1 6 K M e m o r y 
The 16K uses 
Static Ram an 
using the Sta: 
speed low pc* 
the computer 
which comes 
where. PosiD: 

6 4 K M e m o r 
All the above 
advantage lie 
56K of usable 
the use of otr 
8192-65536. 
S p e c t r u m M 
Upgrade your 
it is simply slipj 
are supplied, i 
time. The fin -
same as Sinda 
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Z X 8 0 - 8 1 Spcctrum 
I HARDWARE I 

S P E C T R U M / 8 1 T O O L K I T 
This is the toolkit which won acclaim in the feature in the August 

^82 issue (pages 29 and 30) of Sinclair User. "It is the most impressive 
program, fast in execution with clear and full instructions...it stands out 
-om the rest of the field." The ZX ED is a powerful editor for use on the 

! expanded 2X81. It is intended for use by the serious BASIC programmer 
r id offers several useful and time saving features most helpful during all 
xages of program development. The facilities provided are as follows: 
-JER. BYTES. COPY. DELETE. FIND. HELP. INSERT. KEEP, MOVE. 
—NUMBER AND VERIFY. The Spectrum Toolkit contains most of the 
matures above plus autoline numberer and append, and will run in the 

I6K and 48K spectrum. 

B o t h a t 
o n l y £ 6 . 9 5 

F L E X I B L E 
R I B B O N 
C O N N E C T O R 

If you have ever had whiteouts 
or system crashes this could be 
the answer. It stops the move-
ment between the computer and 
the RAM expansion, it is supplied 
with a ribbon, 6 inches long, with 
a male connector at one end and 
a female at the other, j j t only 

£10 

£ 2 2 . 9 5 
Ram Chips. We use the dynamic as they are much denser than 

i space. They arc also much cheaper than the equivalent product 
Ram is manufactured with high quality materials, and uses high 
; supplied ready-built and only needs to be plugged into the rear of 
iponents are fitted into holders. This massive add-on memory 

i assembled and tested is the cheapest 16K memory available any 
from 16384 to 32768. (Same as the Sinclair memory.) 

1 6 K ( U N C A S E D ) £ 1 9 . 9 5 
£ 5 2 . 9 5 

on the I6K also applies to the 64K Memory Expansion, but the 
[ giving nearly FOUR times the memory. This advanced model has 
i addition, the block from 8K to I6K can be switched out to enable 
The graphics ROM is to be used in this area. Position in Memory: 

18192-16384 is switchable. 6 4 K ( U N C A S E D ) £ 4 9 . 9 5 
m s i o n M K 1 £ 3 5 . 0 0 , M K I f £ 3 0 . 0 0 . 
: 48K of user Ram. The Spectrum memory expansion is simple to fit. 

case, and then only requires plugging in. Full fitting instructions 
tool you will need is a screwdriver andjust two minutes of your 
^electronic skills. Position in memory from 32768 to 65536. (The 
to 48K). 

4 K G R A P H I C S R O M £ 2 4 . 9 5 
The DK Graphic module is our latest ZX 81 accessory. This module 

unlike most other accessories fits neatly inside your computer under the 
keyboard. The module comes ready built, fully tested and complete 
with a 4K graphic ROM. This will give you an unbelievable 448 extra 
pre-programmed graphics, your normal graphic set contains only 64. 
This means that you now have 512 graphics and with their inverse 
1024. This now turns the 81 into a very powerful computer with a 
graphic set rarely found on larger more expensive machines. In the 
ROM are lower case letters, bombs, bullets, rockets, tanks, a complete 
set of invaders graphics and that only accounts for about 50 of them, 
there are still about 400 left (that may give you an idea as to the scope of 
the new ROM). However, the module does not finish there, it also has a 
spare holder on the board which will accept a further 4K of ROM/RAM. 
This holder can be fitted with a IK/2K/RAM and can be used for user 
definable graphics so you can create your own custom character sets. 

W H Y W A I T ? 
O R D E R T O D A Y F O R F A S T D E U V E R Y 

1 6 / 6 4 M E M O R Y 
F O R Z X 8 1 

1 6 K M e m o r y £ 2 2 . 9 5 
7 6 K ( u n c a s e d ) £ 1 9 . 9 5 
6 4 K M e m o r y £ 5 2 . 9 5 
6 4 K ( u n c a s e d ) £ 4 9 . 9 5 

The above illustration shows the casing for the I6K or massive 64K. 

j Please state type of mach.ne. which Rom memory size, quantity and place when ordering. 

Please send me (S> £ 

Please send me 

Please send me 

Please add on £ 1.25 for PIP 
In enclose cheque/P.O. payable to DK Tronics total £ 
or debit my Access/Barclaycard f~[ 

Signature 
Name . . , 
Address.. 

Send to DK tronics. Unit 2, Shire Hill Ind Est, Saffron Walden , 
Essex CB11 3AQ. Tel: (0799) 26350 (24 hrs) 5 lines. 

cK'tronics 
| N e w co lour b r o c h u r e n o w a va i l abk;. s e n d S A E f o r q u k k r e t u r n Y C 6 | 
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<&. e . b . p s t c m s 
experts in business systems now bringing professionalism into the home market for 
the SPECTRUM, ORIC, DRAGON and APPLE II micro-computers. 

U T I L I T I E S 

T H E D R A G O N 6 8 0 9 A S S E M B L E R / E D I T O R 
With this powerful software realise the full potential of this 
splendid micro by writing your own machine code 
programs and routines. Full operating instructions are 
included £6.95 

T H E O R I C 6 5 0 2 A S S E M B L E R / E D I T O R 
Probably the best ORIC program on the market. With this 
powerful software the full potential of the ORIC can be 
realised by writing your own machine code programs and 
routines. Full operating instructions are included £6.95 

S P E C T R U M M A C H I N E C O D E U T I L I T I E S 
Five specially written machine code programs to help you 
develop your software. Included are memory management 
and RENUMBER (including GOTO's GOSUB's etc.). Full 
operating instructions are included £4.95 

H O M E M A N A G E M E N T 

H O M E A C C O U N T S M A N A G E M E N T 
Plan all your financial affairs with this Q.E.D. quality 
system. 
Features include budget creation, maintenance and 
balance of all accounts (including credit cards). Full 
monitoring of expenses against budget and complete 
expense reporting. This system is supplied with full 
documentation and operating inustructions. 
S p e c t r u m , O R I C , D r a g o n £9.95 
Apple II (disc) £12.95 

G A M E S 

T H E V A R I E T Y P A C K 25 specially selected programs to 
realise the potential of your new micro. The best value 
around today! 
S p e c t r u m , O R I C , D r a g o n , A p p l e I I £4.95 

(LESS THAN 20p per program!) 

T H E V I D E O C H A L L E N G E S U I T E 
These are not just any games but Q.E.D. quality action 
packed programs. Award yourself the VC! 
S p e c t r u m V C I — Photon, Apes & Ladders, Microthello 
and Phantoms £5.95 
S p e c t r u m V C I I — Towers of Logic, Bugblaster, Link-four 
andAwari £5.95 
O R I C V C I — Photon, Link-four, Microthello and 
Phantoms £5.95 
D r a g o n V C I — Photon, Link-four, Microthello and 
Phantoms £5.95 
D r a g o n V C I I — Dragons Domain, Cards, Draxit and 
Awari £5.95 
Apple II V C I Grand National, Star Trek, Link-four and 
Microthello (cassette) £5.95 

(disc) £7.95 

D E S I G N E R S 

Calling all designers! Q.E.D. Systems pay generous 
royalities for high quality programs and routines. All 
enquiries are treated in the strictest confidence. 
Why not send your programs today (full details are 
available on request, please include s.a.e.) 

(All programs are supplied on quality cassettes, unless otherwise stated. 

Please send me on cassette/disc 

for my MICRO with memory. 

I enclose my cheque/postal order for £ (payable to Q.E.D. Systems). 

Name Telephone No 

Address 

Q . E . D . S Y S T E M S , 2 S E F T O N G A R D E N S , A U G H T O N G R E E N , O R M S K I R K , L A N C S . , L 3 9 6 R Z . 

1 226 YOUR COMPUTER. JUNE 1 983 



FOX 
E L E C T R O N I C S 
Presents Products: 

For the Spectrum, The VIC-20, The Jupiter Ace and the ZX-81 
The Fox S p e c t r u m U p g r a d e Kit (for issue 
2 machines only) takes your machine t o 
48K, 'no solder ing required and ful l in-
s t ruct ions suppl ied. 
U n b e a t a b l e v a l u e a t £ 2 4 . 0 0 

Improve your 
games w i t h 
the Spec t rum 
J o y s t i c k . 
Professionally 
built f r om 
s t rong ny lon 
and steel. 
A must for 
all games 
lovers. 
ONLY 

£25.00 
• CI.00 P&P. 

N e w Sounds 
for your 
Spec t rum 
w i t h the New 
programm-
able sound 
generator . 

£19.95 
+ 50p P&P. 

or inexpens-
ively enhance 
exist ing 
sounds w i t h 
a sound 
expansion for 
only C6.95 + 
50p P & P . 

Or let your 
Spec t rum d o 
the talk ing 
w i t h the 
C h a t t e r b o x 
phonet ic 
synthesis, 
unl imi ted 
vocabulary 
comple te 
w i t h 
speaker / -
ampl i f ier and 
housed in a 
smart black 
box . A lso for 
Z X 8 1 . 
B o t h a t 

£56.00 
incl. P&P. 

N e w f r om FOX the V i x e n R A M C a r t r i d g e 
for the V IC 20. Swi tchab le be tween 16K or 
8K + 3K gives you the op t ion of ful l 16K 
R A M or 8K and 3K R A M in one pack. 
S imply p lugs into 
rear expansion por t 
no re-addressing of 
exist ing basic programs 
needed on ly £ 3 9 . 9 5 * * * * 

Let your VIC 20 talk to you w i t h the N e w 
C h a t t e r b o x speech synthesizer w i t h an 
inf inite vocabuiary of spoken words . 
Fully programmable and s imply plugs into 
VIC or Motherboard . Includes a series of 
so f tware rout ine in Eprom to faci l i tate the 
p rogramming . £ 5 7 . 0 0 ™ 

Coming shortly f rom FOX 
T H E T A N D E M T H E P A C E R 

E x p a n d a b l e ex -
p a n s i o n s y s t e m , 
gives 4 expansion 
slots for VIC 20 
cartr idges. Cus tom 
d e s i g n e d c a s e , 
plugs direct ly in to 
computer . Further 
expanded by using 
T a n d e m s y s t e m 
R O M socket . No 
extra power supply 

Uniquely expand-
a b l e 16K R A M 
p a c k f o r t h e 
J u p i t e r A c e . 
Similar concept to 
ZX P a n d a . For 
m o r e p o w e r to 
F a s t e r F o r t h you 
n e e d a P a c e r . 
16K e x p a n d a b l e 
R A M £29.95 
16K Modu le £19.95 
incl. 

I m p r o v e y o u r M e m o r y 
wi th the ZX Panda. The 
u n i q u e l y expandable 16K R A M 
pack. S imply expanded to 
32K by insert ion of a 
p lug in module . Special ly 
designed t o el iminate wobb le , 
and complete w i t h LED power 
16K expandable R A M pack £19. 
16K expansion module £14. 
or 32 K comple te for £34. 

indicat ion 
95 inc/. P&P. 

50 inc/. P&P. 

45 inc/. P&P 

or go for the B i g B i g pack 64K only £50.00 

Z X 8 1 K e y b o a r d ( identical to Spec t rum 
keyboard opposi te again w i t h ZX81 PCB 
f i t t ing inside, again w i t h o u t solder ing. A 
great buy at only £ 2 9 . 9 5 ^ * 

Z X 8 1 K e y b o a r d N o 2 . 
Alternat ively, g o for the styl ish and eff ic-
ient, pushbut ton , precision moulded ( A B S 
as per your ZX81) 3 co loured keyboard at 
an incredibly l ow price of _ 
Unit adheres direct to ZX key- £ | 0 . 0 0 
board. No solder ing required. met. P&P. 
C o m i n g S h o r t l y Send now to FOX 
T h e S p e c t r u m 
Echo. Vo lume and 
tone contro l . Load 
and Save w i thou t 
s w i t c h i n g leads. 
L o o k s g o o d , 
sounds good. 

£23 . 50 M 
P&P. 

Electronics 141 Abbey 
Road. Popley 4. Basing-
stoke, Hants Catalogue 
available. Send SAE. 
All products guaranteed 
1 yt. Overseas cus t -
omers add a further 
£1.50 P&P to all items. 
D e l i v e r y 10-14 days. 

mm D a t a 
Program Duplicating 

on cassettes? 

500-20,000 Copies 
within 10 days? 

Short run in-cassette copying. 
High speed, volume 

duplication. On-cassette body 
printing, labels, over-

wrapping, blister carding, etc. 
All copies verified. 

Call Nigel Boyle. 
Tel: 01 -223 5955, or write to: 

BiBi Magnetics. Freepost, London SW11 2BR. 

.BiBi Magnetics Ltd, 101-105 Plough Road, 
London SW11 2BJ. Telex 917732. 

C O M P U S E N S E 
Software for Dragon 32 
STOP PRESS - by popular demand O A S M and D E M O N in one cartridge £30.45 
1. DASM D R A G O N Only cartridge £18 .95 
A true 6809 assembler for the D R A G O N Computer . Assembly statements are entered in 
B A S I C mode and can be intermixed wi th B A S I C statements. Use BASI C for load and 
save and for editing source - simple and no time wasted learning new commands. A 
sophisticated product for a demanding task. 
2. HI RES D R A G O N Only cartr idge£25.30 
Tited of that 32 x 16 display? HI -RES replaces ihe standard D R A G O N Display with a full 
51 character by 24 line display. Ten different character sets (Including most European 
languages). User definable characters. M ix High resolution graphics and text on the 
same screen. Return to the standard mode at any time. A must for the serious 
programmer and essential for business programs. W e repeat that this replaces the 
BASIC input /output routines - B A S I C runs in 51 by 24 mode! I Available end March) 
3. DECODE T A N D Y C O L O R / D R A G O N cartr idge£18.95 
This cartridge could save you a smal fortune! DECOD E converts T A N D Y C O L OR 
programs to D R A G O N format or vice versa. Load a T A N D Y COLOR tape on your 
D R A G O N , or a D R A G O N tape on your T A N D Y COLOR, and run D E C O D E to convcrt the 
program into the other BASIC! (Prove it works - convert it back agam!) N o w all you 
COLOR computer owners can take advantage of all that lovely D R A G O N software! 
4 . DEMON T A N D Y C O L O R / D R A G O N cartr idge£18.95 

Machine code Moni tor 
A complete system for entering machine code programs, reviewed in Popular 
Comput ing Weekly Vol .2 No .4 - "easy to use . . . a useful t o o l . . . reasonably prices". 
5. SPACE RACE T A N D Y C O L O R / D R A G O N cartr idge£18.95 
Machine Code cassette £7.95 
action packed arcade game. Chase around the track destroying hordes of aliens — 
w a t c h out for the mines! Uses keyboard or Joysticks. 15 skill levels, high resolution 
graphics, sound. Addictivo! 
6 . C-TREK T A N D Y COLO R 1 6 K / D R A G O N casset te£7 .95 
Super spacc adventure game, graphics sound, zap the Klingons before they got you. 
7 . DESERT GOLF T A N D Y COLO R 3 2 K / D R A G O N Cassette £7 .95 
Play the Nevada coursc. High resolution display and good sound effects. 
8. POKER T A N D Y COLOR 16K (Extended 8 a s i c ) / D R A G O N cassette £7 .95 
Fast action, excellent graphics and sound, machine code assisted for speed! 
9. PIRATES AHOY T A N D Y COLOR 3 2 K / D R A G O N cassette £7.95 
A n adventure game. Solve the puzzles to f ind all the treasure - absorbing. 
BOOKS NOW IN STOCK: 35 Programs for the Dragon 32 Langdwll 

Lawrence 

Postage on books: 

Phipps 
Carter 
Zaks 

The Working Drgon 32 
Load and Go w i t h Your 
Dragon 
Enter the Dragon 
Programming the 6800 
add 50p per book -
m a x i m u m cnarge £1 .00 

Authorised Distributors for Spectral Inc. U S A . T S C Inc. U S A . C S C Inc. U S A 
Send large S A E for catalogue 

P.O Box 169, Palmers Green, London N13 5XA 
Telephone: 01 882 0681 (24 Hour) and 01382 6936 
Offices at: 286D Green Lanes (9.45-6.00 Mon-Fri) 

£4.95 
£5.95 

£5 .50 
£5.95 

£12 50 
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CLASSIFIED 6613036 
C o n t a c t : C la i re N o t l e y 

's Biggest Selling Home Computer Magazine 

•LYNX MUSIC MASTER* 
N o w L Y N X mus ic is easy! Full 
t w o - o c t a v e stave on screen; 
c o m p o s e , c o p y , replay, c h a n g e 
t e m p o , e t c . Casset te & fu l l 
i n s t r u c t i o n s £ 4 . 9 5 

A L B A S O F T 
1 8 0 T e r r e g l e s A v e n u e 

G l a s g o w G 4 1 4 R R 
250/5 

O R l C - 1 O W N E R S T a n g e r i n e created Oric-1 
n o w T U G creates the rest. A n i n d e p e n d e n t 
Users G r o u p w i t h a solid reputa t ion for 
p r o g r e s s i v e s y s t e m s u p p o r t . M o n t h l y 
News le t te rs , S o f t w a r e , H a r d w a r e , R e v i e w s , 
A d v i c e , a n d lots m o r e . W e have a p roven 
record of p e r f o r m a n c e o n our sys tem. J o i n 
T U G . You ' l l like us , w « do ! S e n d CI .00 + 
S . A . E . ( A 4 ) for s a m p l e newsle t ter a n d detai ls. 
T a n g e r i n e Users G r o u p , 1 M a r l b o r o u g h Dr ive , 
W o r l e , A v o n . B S 2 2 0 D Q . 
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A L I S O F T 
T h e S p e c t r u m 

s o f t w a r e s p e c i a l i s t 
R U N N E R 
M a k e tho m a z e runner eat all t h e " i l l 
p i l ls" . D o n ' t let h i m e s c a p e till h e has . It 
wil l dr ive y o u b a n a n a s as you l eave a 
trail of pills beh ind y o u . 

£ 4 ( 1 6 K / 4 8 K ) 
N O A H S S P A C E A R K 
Y o u n e e d a g o o d m e m o r y to r e m e m b e r 
w h e r e y o u last s a w a f e m a l e c o s m i c 
c a m e l to pair t h e lonely m a l e y o u h a v e 
just e n c o u n t e r e d . S e a r c h t h e g a l a x y a n d 
collect m o r e pairs of rare an ima ls t h a n 
your o p p o n e n t . 

£ 4 ( 1 6 K / 4 8 K ) 
C h e q u e s ' P O s to : 

A lex M a c D o n a l d 
Mi l l H o u s e , H o g s t h o r p e , 

S k e g n e s s . Lines. 1 9 2 / 5 

D R A G O N sof tware . Six oxci t ing g a m e s 
cassettes for only £ 5 . 9 5 + 50P P & P e a c h . 
Rescuer; Rings of S a t u r n ; S p a c e Trial ; all 
three o n o n e tape. S e n d S A E for c a t a l o g u e 
a n d c h e q u e s to A l t o n , 21 Crossbanks, 
Sh ip ley , Yorks . 
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n « F 5 113/4" Davie Barnes 
f o p t h e 16 o r 4 8 k S p e c t r u m 
Y k * N O . 1 . S r,Ojramv COOD ( W YTOHLEI. HO OUCS. 
I I IMMI CANOVNAN OIMNCI OIIWHII l.t.r. m i l * 

O n , C* .<•«. P . ft O » O , » > . ?jO't TONTOW IO - D . t T.VACTT 
43 G«OMmoor CriKniK*, B-"ml'sfvjm. 07J WN. 

M Z - 8 0 A / K g a m e s £2. Ex tended Basic £12 , 
D isassemble r £12 e t c . C a t a l o g u e S A E : 
Edonsof t , 33 Broadoak R o a d , Bramhal l , 
S t o c k p o r t , S K 7 3 B L . 
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Z X 8 1 ( 1 6 K ) 
S P A C E S H U T T L E G A M E 

Fly your shut t le f r o m planet to planet , b u t 
m i n d h o w you go, a n d w a t c h your fue l , 
also includes 2 other g a m e s £ 4 . 9 5 P & P . 

S I G M A S O F T W A R E , 
4 3 S E D G E F E N . B R A N D O N . S U F F O L K 
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T E A C H E R use your S p e c t r u m ! Teachera i d 
16K. T e a c h d u ta 48K Classlists. Stat is t ics, 
Graphs , Sorts , M a n i p u l a t e s , N a m e s , M a r k s , 
G r a d e s . G e n u i n e l y u s e f u l 1 6 K - C 3 . 8 0 . 
4 8 K - £ 5 . 2 0 . M r . B Farris, 8 T h o m p s o n Rd , 
Bo l ton . ( D r a g o n version avai lable! . 
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SPECTRUM EPROM CARD 
(£19.50) 

Plugs in to a M o t h e r b o a r d . ( 2 slot £16.951. 
U s e s unused R O M space ( 1 4 5 9 2 - 1 5 6 1 5 ) 
a n d 2 5 1 6 / 2 7 1 6 (2K) a n d 2 5 3 2 (4K) 
E P R O M S . T a p e Control ler opt iona l extra . 
( + £ 3 . 4 5 ) . 
M a n y possiblo uses including Specia l 
Char . Sets , M / C & B A S I C . 6 1 1 6 (2K) 
R A M 4 A D A P T O R (£9.951 plugs into 
R O M C A R D . E P R O M 31 (2K> (£9 .95 ) 
p r o g r a m m e d w i t h R E N U M B E R ( inc. 
G O T O . G O S U B , R E S T O R E , e t c . ) . 
S P R I T E Chars , pr inted f r o m a n y start 
posi t ion, a n y magni f icat ion , ro ta ted & 
r e f l e c t e d . W O R D P R O C E S S O R for 
prepn. o f T E X T w i t h just i f icat ion. U D G 
Char . S e t s + m a n y others . 
A lso avai lable Z X 8 1 E P R O M - R E A D C A R D 
(£8 .75 ) , E P R O M 1 ( w i t h B R E A K O U T . 
LIFE a n d T O O L K I T ( £ 8 . 2 5 ) , 2 7 1 6 E P R O M 
P R O G R A M M E R (£29.751, 2 5 U P . S . (for 
P r o g r a m m e r ) (£6 .50 ) . P & P £1 ( U . K . 
only) , £2 (overseas) . 
S A E p l o a s e f o r e x t r a d e t a i l s . 

O R M E E L E C T R O N I C S 
2 B a r r l p p e r R d . , C A M B O R N E , 

C o r n w a l l 
2 8 / 3 

W A N T E D your Z X 8 1 a n d any educat iona l or 
business p r o g r a m m e s . W i l l pay £ 4 0 for 2 X 8 1 
w i t h m a n u a l a n d £ 1 5 for 16K R A M p a k plus 
half cost of p r o g r a m m e s . Y o u p a y postage . 
Of fers to E d u c o m p , box 1769. Manz in i , 
S w a z i l a n d . 
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N A Z C A S O F T W A R E 

it 2 X 8 1 1 6 K * * S p # c m , m 16/48K 

S u p e r b S o f t w a r e for the Z X Printer . 
P r o g r a m s inc lude: W o r d P r o c e s s o r , 
casset te labeler , H e x / D e c / B i n , Paint o n 
the S p o c t r u m a n d m o r e to c o m e . 
Al l p r o g r a m s in cteor modu la r Basic. Easy 
to adapt to your o w n needs. W e prov ide 
help if n e e d e d . 
Each cassetto at £ 3 . 9 5 incl. of p & p & 
c o m e s w i t h a fully d o c u m e n t e d user 
m a n u a l . 
Al l orders for N a z c a S o f t w a r e a re sent by 
first class roturn mai l . 
S e n d s .a .e . for details by return post to: 

NAZCA SOFTWARE 
4 2 A s h g r o v e R o a d , G o o d m a y e s , 

E s s o x . I G 3 9 X D 
T o l o p h o n o : 01 5 9 0 1 4 9 5 1 0 4 / 4 

W a n t e d U r g e n t l y ! A r c a d e - t y p e g a m e s 
p r o g r a m s for micros S p c c t r u m , V I C 20. 
D r a g o n , Oric. W e pay t o p royalt ies or cash 
ou t r igh t for g o o d exc i t ing g a m e s . Nat iona l 
m a r k e t i n g ensures m a x i m u m r e w a r d for your 
w o r k . P h o n e Dav id o n 0 6 1 8 3 2 9 1 4 3 or wr i t e 
N o r t h w i s h , G r o u n d Floor, Ralli Bui lding. 
S tan ley S t r e e t . Monchos tc r M 3 5 F D a n d hurry. 
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A T O M 
A c o m p l e t e s y s t e m of e x t e n s i o n s . 9K 
sta t ic R A M + 8 K R O M w i t h b a t t e r y 
b a c k - u p . E P R O M p r o g r a m m e r for 2 5 3 2 
a n d 2 7 1 6 1 6 K stat ic R A M w i t h b a t t e r y 
b a c k - u p . 1 6 K R O M m o d u l e for 2 5 3 2 
a n d 2 7 1 6 2 5 V + 5 V + B a t t e r y p o w e r 
supply all p a g e d in e x t e n s i o n R A M . 

I d e a l i o r d e v e l o p m e n t , s e m i -
p e r m a n e n t a n d p e r m a n e n t d a t a a n d t e x t 
s torage . N o t r o u b l e s o m e t a p e t rans fe rs . 
S . A . E . for de ta i ls a n d price list t o : 

C L A R E C O M P U T E R C O M P O N E N T S 
4 6 B a t h R o a d , S t r o u d , Glos. G L 5 3 J L 
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V I C 2 0 for sale, C 2 N , M a g s , Casset tes . B o x e d 
m u s t sell £130 . Longf ie ld 6 1 6 4 e v e n i n gs or 
w e e k e n d s . 
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W A N T E D Q U A L I T Y S p e c t r u m g a m e s , to 
m a r k e t in the U . S . A . H u g e marke t potent ia l 
for the right g a m e . At lant ic Express. 148 
B a r r a c k R o a d , C h r i s t c h u r c h , D o r s e t , or 
A t lan t ic Express, 8 3 0 6 Wi lsh i rc Boulevard, 
S u i t e 4 3 0 Bever ley Hills. C A 9 0 2 1 1 U . S . A . 
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ZX81 BBC VIC20 
SPECTRUM DRAGON 

T o p g a m e s for the top micros, b a c k e d b y 
our personal sorvico. 
S e n d t w o 2 n d class s t a m p s for list and 
in t roductory of fers . 

M i c r o W n y { D e p t Y C J 
3 5 G r o s v e n o r A v e n u e . A l s a g e r , 

S t o k e - o n - T r e n t , S T 7 2 B Z 
2 3 4 / 5 

S H A R P M Z 8 0 K 86K s o f t w a r e plus oxtros. A s 
n e w £ 3 0 0 o . n . o . Te l . Br ighton (0273) 5 5 0 3 8 0 
Eves. 
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SPECTRUM d o t t y 
F R O M 

16KZX81

UNIQUE 
Players mint teat their invagination

by guessing the identity ot a dotty
picture no quickly as they can.
Pictures arc choscn at randosi from

a vide selection, and a picture

plotter la supplied, ao the uocr

can change picturea at will.

Cot by Dotty, all will be revealed

State nachine and aend cheques/PCs

for only £3.40 to:-

VNXQUE COMPUTER SERVICES

Unit 6, 19 Silton Street

Boston Manchester M9 1WS 184/5

P C 1 2 5 1 S t a r t r e k l R e a l t i m e , 11 L e v e l s . 
Fascinat ing! Microcasset to , £ 5 . 9 0 . J . Rand le , 
123 W i s d e n R o a d , S t e v e n a g e , Herts . 
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M Z - 8 0 A . M Z - 8 0 K 
U T I L I T Y B U S I N E S S & 

G A M E S S O F T W A R E 
C o n v e r t e r s A K / K A £ 6 , R e n u m b e r 
/ A p p e n d £6, Invoices £6, D a t a b a n k £6 , 
Inventory £6 , Copier £4. W o r d p r o £10 , 
G a m e s £ 3 

«TO for catalogue 
D C S 

3 8 S O U T H P A R A D E . B R A M H A L L 
S T O C K P O R T 
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I N T E R E S T E D in Business a n d A d v e n t u r e 
g a m e s ? S o a re w e . In fact w e specialise in 
t h e m . Lets of t h e m . S o save t ime a n d sond for 
our c o m p l e t e , deta i led lists. S a g a s o f t , 148 
Barrack Road , Chr istchurch, Dorse t . Te l . 
(0202) 486207 . 
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K W E R T Y 
S O F T W A R E 

P r o g r a m s ava i lab le for C o l o u r 
G c m c , Z X S p e c t r u m & V i c - 2 0 
i n c l u d i n g : B a c k g a m m o n ( 5 
Levels) £ 5 . 5 0 Z X S p e c t r u m only. 
G a m e s tape 1 — Aliens. Airraid & 
Gobb le Garden . £4 .95 . 
G a m e s tape 2 Lunar R e s c u e / -
Grabi t . T a n k Race & H a n g m a n . 
£4 .95 . S e n d S . A . E . for fur ther 
details. 
C h e q u e s / P o s t a l Orders to: 

K W E R T Y S O F T W A R E 
49 S t . A n d r e w s W a y , 

C h u r c h A s t o n , N o w p o r t . 
S h r o p s h i r e 76-4 
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B L A C K 8 0 X 16K S p e c t r u m inc . B o a r d 
Pr intout faci l i ty. S u p e r b rep'.ica o f the classic 
g a m e d e d u c i n g t h e posit ions of A t o m s . 
P r o g r a m o n cassette on ly £ 4 . 9 5 . D a r r e n 
Osborne , 3 Wi tders Close , Fr imley, Sur rey 
G U 1 6 5 U B . 
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SPECTRUM GOLF 
T h e or iginal a n d best golf g a m e for t h e 
1 6 K / 4 8 K Z X S p e c t r u m . D i f f e r e n t course 
e v e r y g a m e . Plan of c a c h hole s h o w s 
f a i r w a y a n d all o b s t a c l e s . Scor ing 
rout ine ind icates birdies a n d eag les . 
D r a m a t i c d isp lay for hole in o n e . 

" I n t e r e s t i n g for golf f a n s " — Sinclair 
User February 1 9 8 3 . 

" A t t r a c t i v e a n d f u n to p l a y " - Home 
Computing Weekly 5 / 4 / 8 3 . 

T e e of f t o d a y for £ 3 . 9 5 . C a s s e t t e 
w i t h ful l inst ruct ions. 

B .S . M c A l l e y 
1 C o w l e a z e , Ch innor . O x o n . O X 9 4 T D 
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B E S C H K S O F T presents 10 g o m e s . Y u h t z e e , 
H a n g - m a n . B e r m u d a . Cr ib. C L U 0 0 Batt leships 
+ others for 16K Sinclairs £ 4 . 0 0 . Pay G . 
H o m e w o o d 2 6 Pur ley Hill, Pur ley, S u r r e y C R 2 
I A N . 
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MICRO COVERS 
Protect your c o m p u t e r f r o m accidenta l 
s p i l l a g e s , a e r o s o l s p r a y , d u s t e t c . 
Super ior qual i ty bfack w a t e r p r o o f m t l 
w i t h go ld lettering. S t a t e if D R A G O N , 
B B C , V I C 2 0 or 6 4 reqd - £ 2 . 9 5 in p & p . 
M i c r o - C o v o r s , 6 B r o o k e A v e , W e s t 
B o l d o n . T y n e & W o o r , N E 3 5 9 E S . 
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1 228 YOUR COMPUTER. JUNE 1 9 8 3 



S Y S T E M - S O F T 
B B C P R O G R A M S ( P r o g r a m P o w e r ) 

T I M E T R E K (B) J U S T £ 7 . 95 
S T A R T R E K (A) O N L Y £ 5 . 9 5 
De fea t the Kl ingons in the farthest 
quadrants of the galaxy. 

S P E C T R U M 
C A B M A N £4 .95 
C O W B O Y S H O O T O U T £ 4 . 9 5 

D R A G O N 32 
J O Y S T I C K S O N L Y £ 1 9 . 9 5 pair. 
D r a g o n so f tware - please send S . A . E for 
lists. 
All prices fully inclusive. 

S Y S T E M - S O F T 
F R E E P O S T , A c k w o r t h , 

P o n t e f r a c t , W e s t Y o r k s . 
W F 7 7 B R 

(FREE catalogue with every new order!) 
61/4 

P R O M E T H I U M Crysta' and 8 r a n a . T w o 
adventures for the 16K Z X 8 I . Both have 
stunning graphics. £ 4 . 9 9 each . M P S o f t w a r e . 
3 Pine V i e w Closo, Haslemero. Surrey G U 2 7 
1 D U . 
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SPECTRUM 
WORD 

PROCESSOR 
8 0 C o l u m n D i s p l a y 
I l o r i z o n t a l S c r o l l i n g 
U s e r D e f i n e d K e y s 

A t o n l y £ 6 y o u c a n n o t 
a f f o r d t o m i s s t h i s 

v e r s a t i l e p r o g r a m m e . 
M a n y o t h e r f e a t u r e s : 

Sc.iri.-h Rcpl.nv. Block Mow. "«>t! uh por-
tion* !»r M h di-.pl.iv .HKI output .Icl'l right .nul 
<.vntr.il fip\tific;iikHi.Nimple linking t» .nUliiton-
.il m.ichiiwcxHlo riiutiiK'v ttilumn uutput 

BADGE ELECTRONICS 
13 A l b e r t S t . 
C h e l t e n h a m 
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B R O K E N J O Y S T I C K ? 

S T R O N G E R joyst ick insert 
replacements suppl ied w i th 
fu l l f i t t ing instructions 3 
Y E A R G U A R A N T E E 
£2 . JO/'Pair inc p & p 
S O F T W A R E F O R A T A R I 
( T M ) 4 0 0 / 8 0 0 
A l l cassettes under £5 send 
s.a.c. fo r lists 
C o m p u t e r Supplies ( Y C ) 
146 C h u r c h R o a d 
Boston Lines P E 2 1 0 J X 
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BAUG 
SOFTWARE 

In t roductory o f fe r A T A R I 7 ' / i % off 
h a r d w a r e up t o 2 0 % o f f s o f t w a r e . 
C o m m o d o r e and D r a g o n 1 0 % o f f . X 8 7 
keyboard £ 2 6 . 0 0 . 
Te lephone 0 2 3 2 - 6 2 1 2 2 1 for detai ls . 
P . O . Box 1 2 3 . 8c l fas t 8 T 1 0 0 D B . 
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Q U A L I T Y dust covers for Atar i . B B C , D r a g o n , 
Lynx, V ic -20 , 64 £2 .50 , B l a c k / 8 e . g e . Vinyl 
Fone , 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 . 
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M A K E M O N E Y 
o u t of your hobby. W e urgent ly require 
qual i ty original games a n d educat iona l 
s o f t w a r e . T o p rates paid for n e w a n d 
novel ideas. W r i t e to: 

S M T ( T r a d i n g ) 
4 B e n g a l i Lane . G r e e n s N o r t o n . 
T o w c e s t e r , N ' h a n t s . N N 1 2 8 B E 
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Z X 8 1 - S P E C T R U M 
- O R I C - D R A G O N 

G A M E O F C R I C K E T - S imu la tes t h e 
play in a Test M a t c h . O p e r a t e s in real-
t ime. includes m o s t f a c e t s of cr icket . 
Z X 8 1 16 K & Z X S p e c t r u m . £ 4 . 0 0 
LAZER D E F E N S E - He lp savo t h e 
planet Capr ica f r o m annihi lat ion by 
destroying t h e missiles w i t h your iazer 
cannon . Includes K e m p s t o n Joys t ick 
version. Z X S p e c t r u m £ 4 . 9 5 

K I N G O F T H E C A S T L E - C a n y o u 
govern a count ry and i ts populat ion 
and survive? T h e n try and b e re -e lected 
af ter your T e r m of O f f i c e , but w a t c h 
out for the n e w s f l a s h e s ' Or ic -1 C 4 . 9 5 
G A M E S C O M P E N D I U M - C a t c h 4 , 
Hang- I t and Batt leships. D r a g o n £ 7 . 0 0 
ORIC C A S S E T T E L E A D S £ 2 . 2 0 
S . A . E . for u p - t o - d a t e l>st. 

M I C R O M O R 
1 El izabeth Close. Y n y s f o r g a n , 

S w a n s e a S A 6 6 R W . 2 0 4 / 5 

C O M M O D O R E 64 - Easy Spr i te . Create your 
o w n Sprites or def ined characters in standard 
or mul t i -colour . All these features. C o p y , 
D isp lay /Expand , Reverse, Mirror or Invert 
Image . Instant Data . U p d a t e . On ly £5 sent by 
return. M Gardiner, 103 H o l m e s Chapel Road , 
CongJeton, Cheshire . 
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BUF-TECH 
T h e C o m p a n y f o r 
L Y N X S O F T W A R E 

W A N T E D more g o o d qual i ty 
So f twa re on the best royal ty 
basis for the L Y N X inc lud ing 
educat ion , games, adventures 
+ ut i l i ty: Send tape w i t h 
documen ta t i on to : 

B u f - T e c h 
1 9 L a n d p o r t T e r r a c e , 

P o r t s m o u t h , H a n t s P 0 1 2 R G 
All S o f t w a r e to be so'd through Mai l 
Order or Retail outlets w i t h Professional 
Back u p + Packaging Serv ice . 

Q u e r i o s T o l 0705 735310 
2 4 9 / 5 

S P E C T R U M A r c a d e g a m e s tape , Defender , 
P a c m a n , Frogger , Invaders. Scramble + 
Lander £7 .50 . T a p e header , de-codes & 
disassembles tape £5 .00 . M a r k Morris. 37 
Seaf ie ld Drive. Wa l lsey . Merseys ide . 
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PART TIME 
A G E N T S required to p romote Pro-
G a m e s 1 0 % - 2 0 % c o m m i s s i o n . Full 
range of tapes, books, products . Z X 8 1 
and S p e c t r u m . Large S A E for details. 

PRO GAMES 
10 Leyburn Grove, Chapel town, 

Sheff ie ld S30 4ES 
2 5 2 / 5 

S P E C T R U M 1 6 / 4 8 K cassette sleeve printer 
and au tomat ic tape index program. Just play 
tape th rough on cassette £3 .50 . M Butler. 3 6 
Hornby Road , 8 r o m b o r o u g h , Merseyside. L62 
2EG. 
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IMPORTANT 
t o all 

RETAILERS 
N o w y o u c a n b u y all your top selling s o f t w a r e f r o m a single source , g rea t ly reducing 
the cost and e f f o r t s involved w i t h mul t i -order ing and this, c o m b i n e d w i t h our v e r y 
compet i t i ve prices, m a k e s u s leaders in s o f t w a r e wholesa l ing . 
W c s tock s o f t w a r e for the S p e c t r u m . Z X 8 1 . D r a g o n 3 2 . V i c 2 0 . BBC. e t c . . f r o m such 
leading s o f t w a r e houses as A r t i e C o m p u t i n g , M e l b o u r n e H o u s e , B u g - B y t e . Imagine . 
Quicksi lva . 3nd m a n y m o r e . 
For our very c o m p r e h e n s i v e price lists w r i t e or p h o n e 

S O F T W A R E D I S T R I B U T I O N S E R V I C E S ( D E P T Y C ) 
1 3 5 C L E E V E D R I V E , I V Y 8 R I D G E . S D E V O N . P L 2 1 9 D B 

T e l e p h o n e : Ivybr idge ( 0 7 5 5 4 ) 4 8 6 3 ( 2 4 hours) 
SOFTWARE HOUSES: NEW TITLES ALWAYS WELCOME 

'89/4 

SPECTRUM 
CHESS 

Dare you face 
The Turk 

The original Turk was an 
eighteenth century auto-
mation, a life-size mechan-
ical figure resplendent in 
Turkish costume and seated 
behind a wooden cabinet 
on which a chess board and 
pieces were placed. 

OCP now offer you the 
twentieth century equiva-
lent of that Turk — a chess-
playing computer program. 
T h e T u r k c h a l l e n g e s y o u 

t o a g a m e o f c h e s s ! 

M A N Y 
O P T I O N S 
I N C L U D E : 
• 6 Levels of Difficulty 
• Demonstration Mode 
• Board Editor 
•Games Printout Facility 
• Blitz Chess Against the 

Clock 
•Two Player Mode 
• Unfinished Games can be 

Stored 
• Recommended Move 
F U L L I N S T R U C T I O N S 
P R O V I D E D 

C H E S S T H E T U R K 
O N L Y £ 8 . 9 5 
Post order t o 

O x f o r d C o m p u t e r 
P u b l i s h i n g , 

P . O . B o x 9 9 , O x f o r d . 

A T O M 
B R I C K I N m a c h i ne c o d e , 1 2 K + S o u n d . 
T rap the maraud ing w o l v e s . 8 Levels 
C a s s e t t e £ 5 . 0 0 . 
DEVIL RIDER m a c h i n e code . 8K + 
Sound. Ride your l ightcyc le t o v ic tory 
over t h e c o m p u t e r . C a s s e t t e £ 4 . 5 0 . 
Both £ 9 . 0 0 . C h e q u e s to: 

M O T A S O F T W A R E 
P . O . Box 6 8 . S t e v e n a g e , 
Hert fordshire S G 2 9 N Z . 2 2 2 / 5 

BBC32K Lunar Lander , Hi -Res. M o d e 1, 
Colour Graphics, S o u n d , 5 Landing P la t forms, 
very addict ive. £4 .95 . Cheques to O Yates . 41 
Potash Road . 8i l lericay. Essex. 
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C H A T T E R B O X U S E R S 
S p e e c h p rogrammes for the S P E C T R U M 
w i t h S tuar t Chat terbox . Available N o w . 
KEY S P E A K E R Speaks all Key Entries 
including K e y words . M o d e , Changes & 
Colours. W r i t e , run, load & save basic or 
m a c h i n e code , w i th K e y Speaker running 
£6 .95 . 

S P E A K & S P E L L 
Reads plain English f r o m strings. Your 
S P E C T R U M talks to y o u like a n old 
fr iend. A d d speach o u t p u t to your 
p r o g r a m m e s w i thout using phonet ic code 
£ 5 . 9 5 . V e r s i o n s f o r o t h e r v o i c e 
synthersisers coming soon! 

S & G S O F T W A R E 
4 A l p h a S t r e e t . D a r w e n . 

L a n c a s h i r e B B 3 2 B X . 
T e l : D a r w e n 76539 
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E D U C A T I O N A L programs S p e c t r u m 4 8K 
ZX81 16K S . A . E . C o m p u t e r s for Eduction 58 
D o v e c o t e L a n e , Spr inghead . O ldham. 
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PROGRAM 
WRITERS 

READ THIS 
O C P is a fast g row ing and 
h i g h l y success fu l s o f t w a r e 
house spec ia l i s i ng i n t o p 
qua l i t y machine coded P ro -
grams fo r the Z X Spectrum. 
W e are now l ook ing to expand 
ou r catalogue o f Programs t o 
take fu l l advantage o f the 
e x p l o d i n g h o m e c o m p u t e r 
marke t . Perhaps you can help 
us and we can help you? 
We o f f e r a var iety o f Payment 
t e r m s d e p e n d i n g on y o u r 
i nd i v idua l circumstances; this 
can be as a roya l ty Per Pro-
g ram sold, st ra ight Purchase or 
some comb ina t i o n o f the t w o . 
In any case you get fu l l advan-
tage o f ou r Pack design and 
marke t i ng expertise wh ich we 
are rather p roud o f . 
So, i f you th i nk that you have 
ski l ls and Programs that set 
you apart f r o m the o rd ina ry 
and want t o share ou r p roven 
success contact us now at the 
adress be low. I f you ' re good 
you w o n ' t regret i t . 
R ing Bi l l Richardson on 0753 
888866 
or wr i te to : 

O X F O R D C O M P U T E R 

P U B L I S H I N G LET. 

P .O . BOX 99, O X F O R D , 

E N G L A N D . 1 3 4 / 4 

C A L L I N G all bargain hunters. Sinclair Printers 
£49 .95 . Z X 8 I £45. Sinclair 16K R A M £24 .50 . 
M P F I I M ic ro Processor £240. Printer £179, Full 
Size Keyboard £39 .50 . P & P £2 .00 . Crossco 
S u p p l i e s ( Y C ) , 1 4 8 B a r r a c k R o a d , 
Chr istchurch, Dorset , B H 2 3 2 B D . Te l 10202) 
486 207 . D O N ' T D E L A Y . 
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l ^ o m p s o f t 
ORIC 1 1 6 K / 4 8 K. Blitz, superb graphics 
and sound effects, colour, high score. 
£4 .95 Space Docker, graphics, sound, 
high score etc . Great addictive g a m e , 
£4.95. 48K ORIC 1 F O R T H , Teac h 
yourself F O R T H , w i th manual , only 
£6 .95 S P E C T R U M 1 6 K / 4 8 K . Fruit 
Machine . Authentic onc -a rmedband i t . 
features Hold a n d G a m b l e . Hires 
Graphics, £4,95. N>ght Raid. Addictive 
Blitz style g a m e , graphes . sound, high 
score etc. £4.95. 

C A S H W I T H O R D E R A D D 55p P.'P. 
237 ' 5 

S P R I N G F I E L D . U P P E R C H U R C H 
V I L L A G E . Nr . P O N T Y P R I D D . M I D 
G L A M O R G A N . CF3 8 1EE 

A C O R N A t o m 12K R A M 16K R O M 5 A Power 
supply Printer In ter face via buffers over £ 3 0 
so f tware £180 . Phono 051 -727 2967 . 
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Please mention 
Your Computer 

when replying to 
advertisers 
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F R E E 
4 page leaflet o n tape head az imuth 
a l ignment . . . if you order any product 
( m i s a l i g n m e n t c a n c a u s e l o a d i n g 
problems) 
• T E S T C A S S E T T E to set up h e a d 

a z i m u t h & t a p e s p e e d , i n c l u d e s 
instructions: m o n o or stereo £ 4 . 9 0 . 

• H E A O D E - M A G N E T I S E R , c a s s e t t e 
size, mains opera ted , removes residual 
m a g n e t i s m £4 .75 . 

• Z X L O A D I N G A I D for Z X 8 0 . Z X 8 1 o r 
Z X S p e c t r u m . R e m o v e s guesswork 
adjusting vo lume, plugs b e t w e e n c o m -
puter & recorder. R e d a n d Green LED's 
o n — o p t i m u m v o l u m e set; R e d L E D 
(only) o n — v o l u m e too l o w ; ye l lo w 
L E D o n — v o l u m e too high. Includes 
instructions. S t a n d a r d (EAR & 9 V leads 
only via loading aid) Z X 8 0 or Z X 8 1 
£ 1 1 . 9 5 Z X S p e c t r u m £12 .20 . De - luxe 
( E A R , M I C & 9 V leads + l o a d / s a v e 
swi tch) Z X 8 0 or 2 X 8 1 £ 1 5 . 7 0 Z X 
S p e c t r u m £15 .95; Push-but ton reset 
" K " cursor s tandard or de- luxe £ 1 . 5 0 
extra; Earphone "Vo iceovors " s tandard 
or do- luxe £ 1 - 5 0 ext ra . 

• Protect your c o m p u t e r w i t h h igh qual i ty 
w a s h a b l e D U S T C O V E R : Z X 8 1 . Z X 
S p e c t r u m , O R I C - 1 , J u p i t e r A C E or 
N e w B r a i n £1 .95; L Y N X . D R A G O N 
32. A T A R I 4 0 0 or 800, V I C 20 or 64 
£2 .95; B B C - A o r B , C O L O U R G E N I E 
O R T E X A S T I 9 9 / 4 A £ 3 9 5 ; S H A R P 
M Z 8 0 A - K £4 .95; Avai lable for most 
other micros, monitors, disc drives & 
printers. 

• Flat r ibbon cable suits "o the r k e y b o a r d " 
to Z X 8 1 o r Z X S p e c t r u m inter-
connect ion (require 5 w a y & 8 w a y ) 
avai lable any length m a x i m u m 19 w a y 
1p per 1 0 m m (e .g . 1 0 0 m m of 5 w a y 
50p) . Z X 8 1 & Z X S p e c t r u m keyboard 
connectors 5 w a y 9 5 p ea . ; 8 w a y £1 .05 
ca. 

" L Y N X parallel expansion conncctor -r 
push-but ton to reset computor £4 .95 . 

• Z X 8 1 flexible R A M pack connector 
solves w o b b l e problems £14 .95 . 

• A 3 size pad 100 Program Design S h e e t s 
suit a n y c o m p u t o r £7 .95 ; A 3 size pad 
100 H i g h Resolut ion Graphic Plann ng 
S h e e t s D R A G O N 3 2 £7.95. 

• O R I C - 1 leads D I N to D I N or D I N to 
jacks £3 .20; T E X A S T I9a ' 4 A leads 
single £7 .2 0 twin £11; D R A G O N 3 2 
leads 5 pin D I N to D I N & jack or 3 jacks 
£3 .20; B B C A or B leads 7 pin D I N to 
D I N & jack or to jacks £3 .20 . 

• Books: " V I C P r o g r a m m e s " £7 .95; " V I C 
G r a p h i c s " £ 7 . 9 5 ; " V I C R e v e a l e d " 
£10 .95; " S p e c t r u m Graph ics" £ 7 . 9 5 . 

• T -Sh i r ts £ 3 . 5 0 Sweatsh i r ts £7 .50 Black 
w i t h Red " S i n c l a i r Z X 8 1 " or W h i t e 
w i th Black " Z X S p o c t r u m " + 4 colour 
ra inbow. Very popular individually hand 
a i r -b rushed mul t i c o l o u r e d d e s i g n s 
8 l a c k T-shirts £ 4 . 5 0 & Sweatsh i r ts 
£ 9 . 0 0 " I ' M A M I C R O A D D I C T " w i t h : 
h a n d s o n m i c r o , o r 
" M I C R O C O M P U T E R S T A K E Y O U 
I N T O A N O T H E R W O R L D " against 
space scene w i t h ast ronaut . Chest sizes 
avai lable 2 4 " to 4 4 " . 

' Z X 8 1 K E Y B O A R D BLEEPER provides 
f e e d b a c k . All 2 1 0 characters b leep in 
S L O W & F A S T . Fits inside - no 
s o l d e r i n g all c o n n e c t i o n s p l u g - i n . 
Instruct ions included £ 1 0 . 9 5 O N / O F F 
S w i t c h £1 .70 extra . 

P L E A S E S E N D S . A . E . F O R F U R T H E R 
D E T A I L S . A L L P R I C E S I N C L U D E P & P 
( U K o n l y ) . 
M A I L O R D E R W I T H P A Y M E N T & 
R E Q U I R E M E N T S C L E A R L Y 
S P E C I F I E D T O : D E P T . Y C 1 . 

F U L C R U M P R O D U C T S 
14 S T E E P L A N E , F I N D O N , 
W E S T S U S S E X B N 1 4 0 U F 
T e l : F i n d o n (090 671) 2750 
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S H A R P M Z - 8 0 K 48K w i t h Q u a n t u m Hi -Res 
a n d s o f t w a r e £ 4 00 o . n . o . Phone S t o k e s (0423) 
872186 af ter 4 p . m . or w e e k e n d s . 
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P R O M S E R V I C E S 

P e r m a n e n t s o f t w a r e f o r Z X m i c r o s 
Z X 8 1 
8 K E P R O M board + E P R O M 1 or 2 £ 2 0 
E P R O M 1 4 0 toolkit rout ines £ 1 0 • 
E P R O M 2 rapid S A V E / L O A D £ 1 0 
• E P R O M 4 2 0 rout ine M / C moni tor £ 1 0 
E P R O M 5 Z 8 0 disassembler £ 1 0 
Expansion Board — 3 slot £15 
Graphics Board - inc. 4K E P R O M £ 2 4 . 5 0 
S P E C T R U M 
E P R O M B O A R D £19 
16K R A M P A C K adaptor £6 .50 
3 2 lino I / O board (also f its Z X 8 1 ) £16 
Edge connector 2 3 or 2 8 w a y £ 2 . 5 0 
Edge cord 2 3 or 2 8 v / a y 7 5 p 
• T a p e version - special price £ 5 
M a n y other Z X products . S A E for list. 

E P R O M S E R V I C E S 
3 W n d g o w o o d D r i v e . L e e d s L S 8 1EF 

(0632) 6 6 7 1 8 3 1 9 / 3 

W E wr i te programs! for the Oric-1 a n d Z X -
S p e c t r u m . S e n d detai ls and S A E for FREE 
ost iamte. Only Q U A L I T Y a l lowed. Ralphs, 1 
D u k f o r d W a l k . M o s t o n M / 1 0 9 J N 
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r BBC BASIC i 

Enjoy learning p r o g r a m m i ng in a seaside 
Hote l near Edinburgh. Detai ls f r o m 
M I C E , 14 W a r e R o a d , N o r t h B e r r i c k , -
E M 3 9 4 B N . 
T e l e p h o n e : 0620-3084. 
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WEEKENDS 
16K R A M Z X 8 1 w i t h Keyboard and Cassette 
Recorder plus Book and £14 0 w o r t h of 
p rograms, cost n e w £290 , sell for £140 o . n . o . 
A lso Z X Printer ( + 5 rolls paper) £50. Uncased 
Mon i to r £55 . Phone 0407 860781 during 
even ing . 
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To Advertise in 
Your Computer 

please phone 
C l a i r e N o t l e y 

on 
01-661 3036 

D R A G O N 3 2 / T A N D Y C o l o u r C o m p u t e r 
owners ! Lo8d a n d run each others Basic 
programs! W r i t e so f tware for tho " o t h e r " 
mach ina l C C T R A N S and D R T R A N S (fast 
mach ine code) translate any (non-disk) Basic 
p r o g r a m . Both programs o n one cassette for 
only £ 1 0 - M a k e c h e q u e or I . P . O . payable to: 
A . J . v a n Vl iot , Bi jdrop 13, 2 3 5 2 B X 
Leiderdorp, Hol land. 
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LIT P L A N P O O L S C H E C K E R P R O G R A M 
( Z X 8 1 1 6 K ) . C h o c k s Lit Plans 2 . 2 9 , 5 0 . 
8 0 . 8 1 . 1 0 0 . 8 2 . 8 3 . 2 0 0 , 8 4 . 7 9 a n d 
X p e r t . It a d d s t h c number of po in ts 
scored in e a c h line of thc Lit plan, a n d 
then c o u n t s t h e to ta l n u m b e r o f l ines 
w h i c h equal 2 4 p t s . 2 3 p t s . 2 2 ' / * p t s e t c 
d o w n to 1 5 p t s and d isplays all 1 8 to ta ls 
o n t h e screen. £ 4 . 5 0 incl P / P . P L H 
E L E C T R O N I C S , 7 0 Val l is Road, F romc . 
Somserse t B A 1 1 3 E J . 
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D R A G O N 32? Learning tables can bo f u n wi th 
'Spocotab ' (plus 'A l fasor t ' ) . S e n d c h e q ue for 
£ 2 . 2 5 to K S m i t h , S p a c o t ab Of fer , 10 Gallard 
Place, I xwor th , Bury St . Edmunds , S u f f o l k . 
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DRAGON 32 
PROGRAMMERS 

Feed T h e H u n g r y D r a g o n o n 
Damse ls Heros W iza rd s a n d o the r 
tas ty mor ta l s . He w i l l r ewa rd y o u 
we l l . For m e n u detai ls w r i t e : 

C O L L I N S O N 
88 S a n c r o f t R o a d 

D e r b y D E 2 7ET 
2 4 7 / 5 

P L A Y Acornsof t B B C gomes? N o w a d d skill 
levols, c h a n ge speed, lives, fuel, smar t b o m b s 
e tc . S e n d £ 3 for full simple to fo l low 
instructions. H . B . S m i t h . 3 3 Ropors Lane 
W a r e h a m , Dorset . 
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# # L Y N X S O F T W A R E * * 
T A P E 1 — T h c M a z e G a m e : f ind your 
w a y out of a 3 D h igh resolut ion m a z e . 
P a c - M a n : Eat t h e d o t s avo id thc g h o s t s . 
Break-Out : Knock out t h e bricks or die. 
T A P E 2 3 D Chal lenge: f ind your w a y 
out of a m a z e built inside a cube . 
D o d g e m s : A v o i d t h e c o m p u t e r s block 
car . £ 5 per t a p e f r o m : 

C L I V E C A R T E R 
1 1 0 U a n c a y o S t roo t . Bargoed . 

M i d G l a m C F 8 8 T P 1 8 0 / 4 

S P E C T R U M V I C 2 0 

S O F T W A R E 
Mikrogeo . L l a m a s o f t , S i m o n Hessol l , 
Imagine Ar t ie , H e w s o n C o n s u l t a n t s , 
N e w Genera t ion S o f t w a r e , plus m a n y 
m o r e of the t o p n a m e s in s o f t w a r e . U p 
to 2 0 % Discount . Sen d sae to : 

O I S C O U N T S O F T W A R E 
1 0 P IPP INS R A N D L E Y 

T E L F O R D , S A L O P 
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S P E C T R U M U S E R S . Mailf i le is here. M a n a g e 
your mail ing lists or cliont files w i t h this latest 
sys tem. This fr iendly database incorporates 
Passcode Secur i ty Feature and User Def ined 
Fields. C o m m a n d s include S e a r c h , Sor t , 
Crea te , Delete , A m e n d , Label. U n i q u e copy 
facil ity. S e n d £7 .50 to S o k i b y t e S o f t w a r e , 6 5 
T h o W y n d i n g , Bedl ington, Nor thumber land . 
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R E N D E Z V O U S & N y 

2002 \ 
D O C K I N G S I M U L A T O R 

mm o 
A fully Interactive, real-time, 

rendezvous and docking simulation. 
Try your hand at piloting the ORION 
4 space shuttle to a successful "soft 
dock' with SPACE STATION 3. Full 6 
dogreoa-of-fraedoni control ovor tho 
shuttlo and high resolution 3-D 
graphics with true perspective views 
of the double-wheel station give a 
realism only surpassed by tho film 
8001. Full piloting instructions for 
tho 32K BBC includod with cassette 
for only £6.98 inol. P&P. 

A S T R O D Y N A M I C S 
30, Canberra Rd. Leyland, Lance 
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V ic -20 unoxpandod g a m e s . Breakout , Deep 
S p a c e , S p a c e Chase. Rocket C o m m a n d , 
Subterranian, M a z i n g , S i m o n Sa id . D e f e n c e . 
AM eight for only £6 .95 . P. S igswor t h 16, 
A v e n u e Terrace. S tarbcck , Har roga te . N . 
Yorks. 
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A T O M O W N E R S ! build a colour m o d u l e for 
under £10 . Full technical details, including 
demonst ra t ion programs. S e n d £3. A Worra l l , 
3 Oak lands Close, Bexleyheath , Kent D A 6 
7 A P . 
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M & J S O F T W A R E 
D R A G O N C O M P A N I O N B O O K £4 .95 
Discover 7 extra graphics m o d e s . 
S tudy tho work ings o f B A S I C w i t h tho 
disassembler. 
T a k e comple te control o f vidoo m e m o r y 
m a p p i n g . 
Increase the Processor speed (not a 
h a r d w a r e m o d . ) . 
A p p e n d programs f r o m tape. 

D R A G O N f i g - F O R T H £ 1 0 
Th is is a cassette based implementa t ion 
a n d is fully d o c u m e n t e d . 

F O R T H A S S E M B L Y L I S T I N G S £ 7 
6502. 8 0 8 0 / Z 8 0 , 6809, 6800, 8 0 8 6 / 8 0 8 8 . 
6 8 0 0 0 , P D P - 1 1 . 1802. T h e s e are standard 
f i g - F O R T H assombly listings. 

I N S T A L L A T I O N M A N U A L £ 5 
Necessary for implement ing F O R T H a n d 
its editor. 

650 2 M A C R O A S S E M B L E R £ 5 
This p r o g r a m is wr i t t en in f i g - F O R T H and 
is a s tuctured one-pass assembler . It will 
w o r k o n any f i g - F O R T H implementa t ion 
w i t h o n l y o n e a l t e r a t i o n . C o n t r o l 
structures include: — 
B E G I N . E N D . A G A I N . IF, T H E N . ELSE, 
E N D I F , R E P E A T , U N T I L , W H I L E , 

Al l prices fully inclusive of postage a n d 
packing etc . Cheques a n d PO's to: 

M & J S O F T W A R E 
D e p t . 8, 34 G r a y s C l o s e , 

S c h o l a r G r e e n , 
S t o k e - o n - T r e n t S T 3 3 L U . 

T e l . ( 0 7 8 2 ) 5 1 7 8 7 6 
(Dealer enquires welcome) 
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A C O R N A t o m 12K R A M 12K R O M F.P. R O M 
Books S o f t w a r e , barga'n at £130 . Tel 01 -337 
0623 . 
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L Y N X D I S A S S E M B L E R 

Wi l l disassemble all Z 8 0 M n e m o n i c s . Also 
displays address a n d c o n t e n t s . All 
numbors in hex w i th easy convers ion to 
decimal . O u t p u t to printer if required. £5 

T T I T C H M A R S H 
21 B l e n h e i m D r i v e , S t . I v e s , 
C a m b r i d g o s h i r o P E 1 7 4 U W . 
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toks $t®www m&BsmB&Mm 
n a s o ® ( & w & w w m m . wouot 

WOOD GREEN SCHOOL, WITNEY 
ju s t o f f the A40,11 m i l e s west of Oxford 

R .A .C . s i gnpos ted 

SUNDAY 12 JUNE I I AM- 7PM 
E x h i b i t o r s f r o a a l l over England under one roof [ 

H ic rocosputer Equipment and Se r v i ce s on d i s p l a y f o r a l l Hoae, 

Bus ines s and Educat ional use - beg inners and experts a l i k e . 

Hany o f the newest and nost e x c i t i n g M ic ro s w i l l be on s a l e 

together with a wide s e l e c t i o n of computer software and books. 

( J p j p v g a m O n ^ ^ y 

Ample f ree pa rk i ng Admiss ion 75 pence Lunches a v a i l a b l e 

Fu r the r enqu i r i e s 0993 2355 

3 P 2 B U S 8bIPXgW(B3LMSHB) 2 5 5 / 5 
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To Advertise in 
Your Computer 

please phone 
Claire N o t l e y 

on 
01-661 3036 

T 0 9 / 4 A S o f t w a r e . Qual i ty g a m e s a t sensible 
prices. S A E for list to Q u a n t u m S o f t w a r e , 8 
A l c o n b u r y Close, S o u t h Beach , Blyth. NE24 
3TL-

2 1 1 / 5 

IK ZX81 

M A Z E GUZZLER 
A t last - 3 full feature IK version of the 
f a m o u s a rcade g a m e . 

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

O n tape w i t h ' S U P E R B R E A K O U T ' £ 3 . 5 0 
S E L E C S O F T W A R E 

37 C O U N C I L L O R L A N E 
C H E A D L E . C H E S H I R E 

061 -428 7425 
1 4 8 / 4 

D R A G O N S O F T : Star t rek, M a n e a t e r , S i m o n , 
Missile C o , cassette only £2 .95 . S e n d S A E for 
ist to F .P . Specia l M & l e g a a r d s v e j 9 , 9 6 2 0 

Lemvig . D e n m a r k . 
1 7 7 / 5 

A D A M A D A P T O R S el m i n a t e expans ion 
problems o n t h e Z X S p e c t r u m I 1 6 K I . 
A D A M I a l l o w s use of 1 6 K / 6 4 K R A M 
pack. A D A M II a l l o w s u s e of 1 6 K R A M 
pack, plus m e m o r y m a p p e d dev ices 
(disc, E PRO M s e tc ) up to 1 6 K . W o r k s 
w i t h Microdr ive , printer e t c on ALL 
models . Plugs in b e t w e e n R A M pack and 
S p e c t r u m . N O soldering a* g o i n g inside 
t h e case . O N L Y £ 9 inc V A T and 
pos tage . 

S T E P H E N A D A M S 
1 L E S W I N R O A D , L O N D O N N 1 6 

205/5 

007 S P Y . Lets you stop and copy any 
S p e c t r u m cassette. O n cassette, £2 .95 . 
Bobker . 29 Chadder ton Drive, U n s w o r t h , 
Bury , Lanes. 

2 2 0 / 5 

S P E C T R U M 
S O F T W A R E 

48 K 
Steve Silver adventure games. 

£7.50 
£7.50 
£5.00 

Adventure 1 
Adventure 2 
Moonlander 

16K 
Blitz + Code Breaker £5.00 

Prices include P&P 

Send Cheque/PO to: 

W a n d B S o f t w a r e 
192 S e a m e r Rd, S c a r b o r o u g h 
N o r t h Y o r k s h i r e Y 0 1 2 4 H G 

Tel : 0723 70074 
2 2 7 / 5 

4 8 K S p e c t r u m S p e c m o n o p o l y . Al l features of 
board g a m e , full instructions. S a v e G a m e 
facil ity. £5 . A H a g u e , L o w Fiat Farm, 
Bolsterstone. Shef f ie ld S 3 0 5ZF . 

2 1 5 / 5 
S H A R P M Z 8 0 K 4 8K wi th Basic, S p e e d Basic, 
Pascal, a n d Editor, Assembler , £ 3 8 0 W h a l e y 
Bridge 3294. 

1 7 3 / 4 

M Z 8 0 K / A H o r s e r a c e A n a l y s i s . W i n n e r s 
galore. Casset te £5 .75 . Other S h a r p program 
f r o m £3 . Deta i ls : P s r a g o n " M o o r s i d e " 
W o o d l a n d s , W i m b o r n e , Dorse t . 

1 4 3 / 4 

DEATH'S HEAD HOLE 
You' l l a lmost bel ieve it's true! 

I t 's skill, courage and your g rowin g 
exper ience that count in this unique 
adventure for the D r a g o n 3 2 a n d B B C 
M o d e l B, inspired by t h e real- l i fe 
chal lenges facing a c a v e rescue t e a m . 
Literally' hours of exc i tement — if you 
measure up. 

Af ter this, a n y other adventure wi l l just b e 
a g a m e . 
Onty £ 5 . 4 5 b y return of post f r o m 

W O R D S A N D P I C T U R E S 
7 H o w t h o r n C r e s c e n t , 

B u r t o n - o n - T r e n t 
4 / 3 

Bank Raid. Chal lenging n e w g a m e for Z X 8 1 
16K. Only £ 4 . 0 0 o n high qual i ty cassette . P J M 
Enterprios, 28 H a r t w o c d Road. Southpor t . 
Merseys ide . C h e q u e s to P J Morr is . 

6 5 / 4 

DRAGON 32 or 
TANDY TRS-80 Colour 

Lots of programs — lots of useful 
hints and information EVERY single 
month in "RAINBOW" an exacting 
new 200-page magazine from 
U . S . A . 

Send £1.95 (plus large 56p s.a.e.) 
for sample issue to 
ELKAN ELECTRONICS (Dept. YC), 
FREEPOST. 11 Bury New Road, 
Prestwich, Manchester M25 6LZ or 
telepone 061-798 7613 <24 hour 
service). 

4/2 

SPECTRUM -VIDEO GENIE 
SOFTWARE LIBRARY 

25 Super p r o g r a m m e s machine c o d e 
arcade g a m e s , simulat ions, compet i t ive 
g a m e s , A d v e n t u r e s , D u n g e o n s & 
Dragons , puzzles a n d ball games; plus a 
f e w educa t io n & business programmes. 
Including: Breakout , Star W a r s , A d z i n g 
3 D M a z e s , Gambl ing M a c h i n e , Corridors 
of D o o m & Trap It. A l l 2 5 o n one C48 
cassette, sent by return post for only 
£ 8 . 5 0 inclusive, or send an s .a .e . for full 
details. 

S P A R T A N S O F T W A R E I D e p t Y C ) 
9 C o t s w o l d T e r r a c e , C h i p p i n g N o r t o n . 

O x o n . To l : 0 6 0 8 3059 
1 1 6 / 4 

Z X 8 1 o w n e r s . M a z e of Hilarious Horrors; O n e 
to four players great par ty g a m e for the kids. 
Includes free g a m e . f 3 . 5 0 Coll inson, 88 
Sancrof t Road , Derby . 

1 7 1 / 4 

W A N T E D - Your Computer January 1982 
Issue - p h o n e 0 9 0 8 6 1 3 4 7 9 any t ime . 

WW6 

J U P I T E R A C E 
U S E R S C L U B 

N e w s l e t t e r , s o f t w a r e ( b o t h 
games and ut i l i t ies), adapter 
for ZX81 add-ons. 

SAE for detai ls. 
R e m s o f t , 18 G e o r g e S t r e e t , 

B r i g h t o n B N 2 1 R H 37/3 

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

Help your child to go streets ahead in maths 

Send for details of our quality programs. 
COTTAGE SOFTWARE, HEATHER COTTAGE, 
SELLY HILL, WHITBY, NORTH YORKSHIRE 2 3 / i 

WANTED URGENTLY 
Arcade-type games programmes for Spectrum, 

Vic20, Oric, Dragon , BBC Micro and Lynx. 
W e pay t o p royalt ies or buy you r copyr igh t for 
cash. Nat iona l mail order and dealer sales ensure 

y o u get the best r e w a r d for you r genius. 

Write or call into 

NORTHWISH LTD 
T H E G R O U N D FLOOR, RALU BUILDINGS 

STANLEY STREET, MANCHESTER 
M 3 5FD 

o r P h o n e 0 6 1 - 8 3 2 7 0 4 9 

- W e Pay Jlarut. G&ilt jo* Sojtw&ta—J 
B B C M X 8 0 F T 3 screen d u m p utility four 
picture sizes including s ideways £7 .00 . M Z 8 0 K 
A r m o u r e d Invasion G a m e w i t h n ine skill levels 
£7.C0. M Z 8 0 K M o r s e T u d o r Se ts Tests £7 .00 . 
S lavedr ive S o f t w a r e , 19 N e w l a y L a n e . 
8 r a m l e y , Leeds 13. 0 5 3 2 560687 . 

6 3 / 4 

16K SPECTRUM UPGRADE 
U p g r a d e your 16K S p e c t r u m (issuer) to 
48K. I .C . kit w i t h fu l l inst . £ 2 3 . 0 0 inc. P . P . 
- or send us your 16K issue 2 S p e c t r u m 
for upgrad ing - £ 2 7 . 0 0 inc. P . P . 
S P E C I A L O F F E R T O Z X C L U B S 
W e will upgrade a m i n i m u m o f 5 Issue 
S p e c t r u m s for £ 2 4 . 5 0 c a . , returned to o n e 
address. Ma i l order, b y return. 
J . C . B R E W E R ( D e p t Y C ) , 7 R o s e b e r r y 

T C E . , K I R K C A L D Y K Y 1 1 D W 
1 2 5 / 4 

S o f t w a r e Library for the Oric. T w o w e e k s hire, 
£1 .00 . Addi t ions each m o n t h . £ 5 . 0 0 annua l 
membersh ip . S e n d s t a m p for f ree list. Les 
Wi lson . Penallick T r e k n o w . Tintagel , Cornwal l 
PL34 0EJ Box N o . 8 3 / 3 . 9 7 / 4 

48K S p e c t r u m . T w o quali ty machine c o d e 
programs, Reversi a n d Fruit M a c h i n e . £4 .95 . 
J . Reale, 23 T r o w b r i d ge W a y . K e n t o n , 
N e w c a s t l e N E 3 3TE. 

1 7 0 / 4 
48K S p e c t r u m S c r e e n E d i t o r / W o r d Processor. 
P o w e r f u l s e a r c h f a c i l i t y , e s s e n t i a l fo r 
microdrive users. £3 .95 . B P Mil ls 54 Petters 
Road. A s h i e a d , Surrey . 

1 7 2 / 4 
A t a r i 4 0 0 / 8 0 0 s e c o n d h a n d s o f t w a r e 
b o u g h t / s o l d . S A E for lists. Save 3 5 % a n d 
m o r e . Jervis 19 Portree Drive. N o t t i n g h a m 
H G 5 5 D T . 

1 3 9 / 4 
A T T R A C T I V E t w o - t o n e dust covers for all 
compute rs , moni tors , printers etc. Examplo 
D r a g o n 3 2 £ 2 . 9 5 i n c l u d i n g p o s t a g e . 
C o m p u t a c o v e r s , 5 2 Wolse ley R o a d Ruge ley , 
Staf forshi re . 

2 2 6 / 5 
C O M M O D O R E 6 4 K S o f t w a r e , S p r i t e s , 
Colour , S o u n d . T e n 8as ic programs for £ 1 0 . 
T w o s imulat ion games — riding, f lying — t w o 
exercises - typing, chess — four arcade 
games; t w o adventure g a m e s P .O . Box 197. 

1 9 7 / 5 

T H A R G O N r U 
C O M P U T A T I O N S 

SPECTRUM 
SOFTWARE 

S P A C E S T U M B L E 16( 4 8 k £ 4 . 9 5 
Y o u are a n Astro Fighter Pilot of t h e Earth Galactic Federat ion, presently on duty o n t h e 
spaco s ta t ion Tharg . Y o u r task is to protect your sector of t h e galaxy f r o m al ien space 
craft , w h o are using it as a stop off point in a hyper space j u m p . T h e only w a y to destroy 
t h e m is to ram t h e m before they disappear and leave a deadly reminder of their last 
k n o w n posit ion. Featur ing machine c o d e an imat ion, this is a highly addict ive g a m e for 
childron a n d adul ts al iko. 

A I R S T R I K E 1 6 / 4 8 k £ 4 . 9 5 
Y o u are the pilot of a P h a n t o m jet, f ly ing over a ci ty, and you are l o w o n fue l . T o gain the 
relative safety of t h e g r o u n d , you have to b o m b a w a y the buildings t o b e ab le to land. 
T h e aircraft is able t o c l imb, but this dra ins your l imited a m o u n t of fuel . A lso featur ing 
m a c h i n e c o d e an imat ion and progressive skill levels. 

Prices are inclusive of V A T and postage . 

C h e q u e s or Postal Orders m a d e payable to: 

T H A R G O N C O M P U T A T I O N S 
10 F lee t R o a d , L o n d o n N W 3 . 

T r a d e e n q u i r i e s w e l c o m e . 

N A M E 

A D D R E S S 

P l o a s o t i c k a p p r o p r i a t o b o x f o r g a m e r e q u i r e d : 

S P A C E S T U M B L E 16. '48K Z 
A I R S T R I K E 1 6 / 4 8 K 

Also available at local branches of Metyclean and Buffers 
Micro Stone, Streatnam. 

1 9 5 / 5 
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A C O R N A t o m g a m e s . C h e e s e B u r g e r A t t a c k 
( 1 2 K ) a n d M o l e s U 2 K ) . 8 o t h g a m e s a r e hi res . 
S e n d £ 4 . 9 5 e a c h to S o l a r S o f t w a r e , 10 
P l a n t a t i o n R o a d , B a n g o r N . I r e l a n d . 

2 5 4 / 5 

S O F T W A R E for S h a r p M Z - 8 0 K . B a s i c , F o r t h , 
P a s c a l , F o r t r a n , M / C . - 1 5 0 p r o g s . £ 7 0 . M a y 
s e p a r a t e . J o h n C h a n . 3 1 8 G r e a t W e s t e r n 
S t r e e t , M o s s - S i d e , M a n c h e s t e r M 1 4 4 L P . 
W e e k e n d s 0 6 1 2 2 6 4 3 6 4 . 

2 4 5 / 5 

E X C H A N G E U N W A N T E D S O F T W A R E 
t h r o u g h o u r e x c h a n g e c l u b . F R E E 
M E M B E R S H I P . S e n d S A E for de ta i ls . A & P 
S o f t w a r e S e n / i c e s ( Y C ) . 1 4 2 B r o a d s t o n e W a y , 
B r a d f o r d , Y o r k s h i r e . 

2 4 8 / 5 

To Advertise in 
Your Computer 

please phone-
Cla i re N o t l e y 

on 
01-661 3036 

Please mention 
Your Computer 

when replying to 
advertisers 

C R I C K E T a v e r a g e s p r o g r a m s u i t a b l e for C l u b , 
C o u n t y , T e s t c r i c k e t . C a s s e t t e £ 4 . 9 5 f o r 16K or 
Z X 8 1 o r 4 8 K S p e c t r u m . A W e l l i n g t o n , 1 H i g h 
W a l k , F a r e h a m , H a n t s . 2 0 1 / 5 

V I C 2 0 g a m e s : T o w e r o f D o o m 3 . 5 K . S t a r f l c c t 
1 6 K , £ 6 e a c h i n c l u d i n g p & p " C a t s o f t " 7 
B c n c o m b e R o a d , P u r l e y , S u r r e y . 0 1 - 6 6 0 0 1 1 8 . 

2 0 6 / 5 

S P E C T R U M a u t o c o p y p r o g r a m . P r o d u c e 
a d d i t i o n a l c o p i e s o f y o u r p r o g r a m s 
a u t o m a t i c a l l y , fas t a n d easi ly . S u p p l i e d o n 
c a s s e t t e for £ 3 . 0 0 . " S e e B e e S o f t w a r e " 1 8 7 
L l a n t a r n a m R o o d , C w m b r a n , G w e n t . 

2 1 0 / 5 

B B C m i c r o o w n e r s — b o u n d , sets o f 1 0 , 
F u n c t i o n k e y t e m p l a t e s , f l ip o v e r d e s i g n a l l o w s 
i n s t a n t r e - l a b e l i n g o f user d e f i n e d k e y s . N o 
m o r e s c r a p s o f p a p e r ! F u n c k e y A c c e s s o r i e s , 
7 1 R h y d h e l i g A v e . C a r d i f f C F 4 4 P B ! £ 1 . 5 0 
e a c h inc l . P 8 P . 

2 2 1 / 5 

3 8 0 Z C r e a t e / A m e n d : F o r m Lists , Y e a r s L is ts , 
S e t Lists. R e s u l t s . T e s t e d , R e l i a b l e . S e n d 
l a r g e S . A . E . f o r de ta i ls . C o x , 5 S t . M a r y ' s 
P a r k , L a n g p o r t , S o m e r s e t . 

2 4 0 / 5 

BBC (32K) SPECTRUM (48K) 
IVtOT.I B« jo Alncan X—j' C*> )Ou luV M&v to« '.«* v»»v 
f i ivoJ Uv> wr»lh o< tv» VV.ich 0octo«> Cmsco^vj souV.w 
leraHhotamty C&95 

AMCU few i f i i i conxv- ol *ntf« 
J " ) A W K W H . «ludrV3 p-oViKIOT 4>I«WI « « 3» 

ur ines fou» pMgumt j>« v«c»e«!*v 

AO Jt-y-c HOW lc B»C V. SPCCTRUM 4HV art VK 
20 C0OVlul»r» lAi-ol* rol Jv».Jb!r for VICl ftcAL 
(OUCATKMAl SOT WARE FROM THE EXPJRTS SAE rot 
core*!* 10. 

S A E f o r d e t a i l s — 
. I f C L o w m o o r C o t t a g e ( Y C 4 ) , 

* T o n o d o l e , W e l l i n g t o n , 
S o m o r s o t T A 2 1 0 A L . 
0 8 2 3 4 7 7 1 1 7 

V 

A C O R N A T O M 1 2 K R A M F P o i n t A t o m c a l c 
P o w e r S u p p l y p l u s L e a d s £ 2 0 . S o f t w a r e £ 1 4 5 
o . n . o . S o u t h K i l l i n g h o l m e , S o u t h H u m b e r s i d c 
0 4 6 9 4 0 7 4 2 . 

2 2 3 / 5 

V I C a s s e m b l e r s u i t e . C a s s e t t e b a s e d Edi tor . 
A s s e m b l e r a n d D i s a s s e m b l e r . U s a b l e w i t h o u t 
e x p a n s i o n £ 8 . E d w a r d , 3 P e m b r i d g e C l o s e , 
C h a r l t o n K i n g s , C h e l t e n h a m . 

2 4 3 / 5 

S W A P y o u r u n w a n t e d s o f t w a r e . J t y n o u r 
s o f t w a r e s w a p c l u b . Free m e m b e r s h i p , S e n d 
S A E for d e t 3 i l s . D e p t Y C I , 4 3 H i l l v i e w R o a d , 
T u n b r i d g e W e l l s , K e n t . 

2 3 8 / 5 

N E W B R A I N 
S P E C I A L O F F E R 

Free Sof tware (retail £24) w i t h 
N E W B R A I N M O D E L A O R A D 

D e t a i l s f r o m : 
CORNIX MICRO 

16 Kneesworth Street, 
Royston. Herts. 

STOP PRESS 
E X T R A S A V I N G of £ 2 5 o n o r d e r s 

r e c e i v e d b y 3 1 s t M a y . 1 9 8 3 2 1 7 / 5 

D I S C O U N T 
C O M P U T E R 
S O F T W A R E 

U p to 1 5 % d i s c o u n t o n s o f t w a r e f o r : 
Z X 8 1 . S p e c t r u m . D r a g o n 3 2 . B B C . 
O M C , V i d e o G e n i e . A t a r i 4 0 0 , 
C o m m o d o r e 6 4 . V i c 2 0 , 3 n d O r i c 1 . 
Plus 5 5 4 " a n d 8 " f l o p p i e s £ 1 8 p e r 1 0 . 
Plus S p e c i a l o f f e r o n O r i c 1 4 8 K 
P lus S o f t w a r e f o r b u s i n e s s u s e r s 

For f u r t h e r d e t a i l s w r i t e t o : 
S M S O F T W A R E 

F R E E P O S T ( n o s t a m p r e q u i t e d ) 
R O T H E R H A M S 6 6 0 B R . 

T e l : ( 0 7 0 9 ) 5 3 0 5 4 9 f o r p r i c e list 
2 1 2 / 5 

Z X 801 81 C A S S E T T E 
I N T E R F A C E 

Cassettes that wore previously 
unloadabto con n o w bo loaded. S im-
plify your Z X 8 0 / 8 1 p rogram loading 
w i t h your Intorface Uni t , our Z X i Inter-
face U n i t plugs neatly b o t w e on tho 
recorder a n d tho 2 X 8 0 / 8 1 . It f i lters 
a n d shapes the j i g n a f r o m the recor-
der a n d outputs o cloan, constant 
lovol signal to iho Z X 8 0 / 8 1 . It hos an 
input lovol indicator. Z X Power o n led 
a n d a protoctod Z X Reset But ton . 
Connec t u p a n d raise tho Recorde-' 
output until th® led lamp lights, then 
'Load' as normal . 

Addit ional ly, m u c h faster 'saving' a n d 
' loading' is possible, using a short 
mach ine codc program. 

Price: *17.00p 
including V A T and postage. 

If our ZX: Intorfaco Unit does not sim-
plify your program loading, ploase 
return it to us for a refund, within 14 
days of purchase. 158''4 

J E L V A L E L T D 
1 0 4 M a r s h a l s w i c k L a n e . 
S t A l b a n s . H e r t s 
T e l S t A l b a n s ( 0 7 2 7 ) 6 9 4 3 7 Tl 

SlTITW/T 

Classified Rates 
L i n a g e : 3 0 p p e r w o r d ( M i n 15 w o r d s ) — 
p r e p a y a b l e 
imago &ct-/erusers should complete the tow 
providedtn BLOCK CAPITALS. Phone number 
counts as 2 words. Nomo and address to be 
paid for if used m advertisement. Box Number 
if required is C3.00 extra. 

Display - r a l e s p e r s e e ( M i n 2 s c c ) 
O n e l n s e r l i o n : £7.00 
T h r e e Inser t i ons £6.70 
Six Inser t i ons : £6.50 
Twe lve Inser t i ons : £6 00 
Display advertisers should provide separate 
copy and preferably reserve .space by phone 
<01-661 3036). 

Method of Payment 
C h e q u e s e t c . s h o u l d b e m a d e p a y a b l e 
to B u s i n e ss Press I n t e r n a t i o n a l L t d , a n d 
c r o s s e d . I e n c l o s e h e r e w i t h 

c h e q u e J P O f o r 

P l e o s c d e b i t m y A c c c s s - V i s a B a r c l a y 
C a r d / A m e r i c a n Express iD iners C l u b Int/ 
ias b e l o w 

CLASSIFIED 
ORDER FORM 

Please insert the following advertisement in Your Computer Classified Section 

LINAGE LINAGE 

£4.50 

£6.00 
£7.50 
£9.00 
£10.50 
£12.00 
£13.50 
£15.00 

No. of insertions requi red]^ ]Box No. required YES/NO 

NAME (Please include initials). 

A D D R E S S 

S I G N A T U R E 

Post to : 
C u t o u t t h e o r d e r f o r m a n d r e t u r n 
t o g o t h o r w i t h y o u r r e m i t t a n c e t o : 
C lass i f i ed D e p a r t m e n t , Y o u r C o m p u t e r , 
R o o m H 2 1 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 . 
( 0 1 ) 6 6 1 3 0 3 6 

Payment by credit card please state address card is registered 
Daytimetel.no 

THIS FORM SHOULD BE RETURNED BY JUNE 3 FOR JULY ISSUE PUBLICATION 
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TURN YOUR PROGRAMS INTO CASH 
W r i t t e n a good adven tu re p rog ram la te ly b u t 
go t lost in the jung le w h e n y o u t r y t o sell i t? 
Is y o u r F rog s t i l l a tadpo le w h e n i t comes t o 
sales? Is y o u r D o n k e y an ass in the 
marketp lace? 

D o n ' t jus t si t the re — get in t o u c h w i t h us at 
Microage Elect ron ics f o r the best possible 
advice. 

We've set u p a new so f twa re c o m p a n y t o l o o k 
a f ter the interests o f al l small p rog rammers 
w h o w a n t a be t te r deal o u t o f so f twa re 
w r i t i ng . 

We w a n t t o hear f r o m a n y b o d y w i t h we l l 
w r i t t e n p rograms fo r BBC, Sinc la i r , Dragon, 
L y n x , Or ic . We can then t u r n t h e m i n t o hard 
cash. 

T r y t o make i t as or ig ina l as possible. We can ' t 
he lp y o u sell p rograms t h a t are al ready on the 
ma rke t . 

OUR PROMISE TO YOU 
First , send us a cassette or d isk o f y o u r 
p rogram, registered post, t o the address 
at t he f o o t o f th is adver t isement . A l t e rna t i ve l y 
come and see us at ou r Edgware store. A l w a y s 
keep a c o p y o f y o u r p rog ram — we ma y 
need t o re ta in the or ig ina l , i f we dec ide t o go 
ahead w i t h sel l ing y o u r so f tware . 

We w i l l sit d o w n and evaluate, w i t h y o u , the 
po ten t ia l o f y o u r p rogram, and tel l y o u the 
chance we t h i n k i t has of succeding. We c o u l d 
also make suggestions on h o w y o u can 
improve y o u r p r o g r a m m i n g and w r i t i n g 
techniques. 

I f , be tween us, w e agree t o go ahead and 
pub l i sh you r p rogram, we w i l l guarantee t o : 
O f f e r y o u the best possible roya l t ies deal, 
p ro tec t y o u r c o p y r i g h t , hand le all packaging, 
d u p l i c a t i o n and adver t is ing mat ters . 

WE KNOW YOUR MARKET 
This year, Microage is spending over £ 5 , 0 0 0 
per m o n t h o n te lev is ion and c o m p u t e r press 
advert is ing, t o make sure y o u r programs meet 
the most recept ive marke t . A n d o f course, 
y o u ' l l have the back u p of one o f L o n d o n ' s 
longest — establ ished c o m p u t e r dealers, and 
the Wong's w o r l d w i d e d i s t r i b u t i o n n e t w o r k . 

The man who did go to MICROAGE' 

The man who didn't go to MICROAGE' 

A + F Software 112,113 
Abbax 211 
Acorn Computers 22,23 
Acorn Peripheries 117 
Acorn Soft 174, 175 
Active Software 39 
Addictive Games 185 
Afdec 82 
AGF Hardware 148 
Alsy Computers 126 
Am Soft 38 
Anirog 15 
Arcade 114 
Arcadia Software 166 
Aries Software 40 
Arrowsoft 159 
Artie Computing 18 
Atari 28,29 
Audio Computing Inside Back Cover 
D 
Bamby Software 48 
Basic Care 221 
Beaumont Summer Camp 142 
Bee Bug 94 
BiPak 40 
Bibi Magnetics 227 
Boots 68 
8ridge Software 180 
Buffer Micro 84 
Bug Byte 
c 

176, 177 

CTech 33,35 
Calpac 221 
Cambridge Learning 152 
Carnell Software 78 
Cascade 84 
Cases Computer 88 
Campbell Systems 142 
Castle Electronics 27 
C.D.S. 118. 119, 120 
Chromasonic 32 
CJE Micro Computing 96 
Commodore 50 
Compusense 227 
Computer Addons 8 
Computer Fair 202,203 
Computer Market Place 60 
Computer Rentals 26 
Computers For All 5. 204.205 
CP Software 1381 
Crystal Computing 
r\ 

48 
U 
DA Computing 93 

Database 
Datel 
Disking 
DJL Software 
DK Tronics 
Downsway 
Dragondata 
Dragon Dungeon 
Durrell Systems 
E 
East London Robotics 
Ecce Productions 
Electronequip 
Elephant Soft Ware 
English Software 
Epson 
Everyday Electronics 
F 
Fox Electronics 
Foilkade 
Fuller Micro's 
Furlong Products 
G 
Gemini Marketing 
Gilsoft 
Grundy Business 
H 
Hewson Consultants 
Hilton Computer Services 
Hisoft 
I 
Imagine Software 

Impact Software 
Industrial Process 
Interceptor Micros 
Interface 
ISP 
J 
J Morrison 
JRS Software 
Jabberwocky 
JK Groye 
John Wiley & Sons 
Jupiter Cantab 
K 
Kayde Electronics 
Kempston Micro 
L 
Laserbug 
LCL 
Level 9 
Linsac 

130 
223 
92 

182 
224.225 

94 
20,21 

16 
169 

17 
93 
60 
39 

110 
99 
56 

227 
188 

104, 105 
162 

10, 11 
40 

212, 213 

30, 31 
222 
222 

136,137, 146, 
Back Cover 

210,222 
84 

171 
74, 159 

188 

180 
31,83 

123 
208 

13 
57 

131 
76, 144 

166 
164 
152 
184 

Uamasofl 150 
Lowe Computers 216,217 
M 
Malva Ltd 56 
Maplin 79, 194 
Marketing Micro 85 
Martcch 158 
McGraw Hill 159 
MC Lothlorien 220 
Megabyte 40 
Melbourne House 34,41 
Memotech 218, 219 
Micro Mania 66 
Micro Deal 193 
Micro Management 52,53 
Micro Mega 209 
Micro Plus Software 162 
Micro Ware Leicester 145 
Midwich 14 
Micro Games Simulations 154 
Micro Products 158 
Minature Tool Company 56 
Mikrogen 223 
Mike Hampson 
ki 

164 
N 
New Generation 184 
Newnes Technical Books 185 
Newsiech 12 
North Wish Inside Front Cover 
u 
Oakleaf 76 
Q.C.T.S. 223 
Oric Computers 214,215 
Oxford Computer Publishing 144 
p 
PSS 124, 125 
Peaksoft 38 
Personal Computing Fair 48 
Phipps Associates 190 
Picturesque 185 
Pine Hurst 160 
Prentice Hall 154 
Print 'n' plotter 151 
Pro Soft Ware 154 
Program Direct 90 
Program Power 
A 

195 
u 
QED 226 
Quascr 223 p 
R D Labs 160 
Redditch 76 
Richard Shepherd 36 

Romik 192 
Rose Cassettes 78 
S 
S. W. Winter 158 
Saiamandor Software 156 
Severn Software 65, 130 
Servodata 160 
Silica Shop 9 
Silversoft 24,25 
Simon Software 78,94 
Sinclair Research 124, 125 
Sinclair Owner 38 
Softek 172, 173 
Software Express 140 
Software Farm 93 
Software Shopwindow 37 
Software Supermarket 71 
Spectrum Group 196,197,198, 199, 

200,201 
Start ech 42 
Stone Chip 206 
Sun Computer Services 186 
Sunshine Publishing 19 
Superior Software 178 
Swanley Electronics 96 
T 
Tasman 162 
Think Tank 56 
Thurnal 186 
Timedata 182 
Titan Programs 132, 133 
Tomorrow's World 31 
Trans Form 142 
U 
Ultimate 108 

V 
Vectis Software 164 
Venn Software 180 
Viking Software 169 
Visionstore 70, 142 

W 
Warp F3Ctor8 88 
W H Smith 6.7 
Wildings 169 
Wye Valley 166 

Y 
Yewacre 4 
Z 
ZxSAS 96 
Zx Micro Fair 207 
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THE INTEGRAL EXPANSION 
SYSTEM FOR VIC 20 

THE 
SRC 16 
The first 
cartridge 
consider for 
VIC 20 

• It's a direct replacement for the Commodore 16K RAM cartridge but it's no ordinary cartridge 
• It has space for the 40 column ROM or a programmer's toolkit ROM 
• It has space for a cartridge slot, accepting any Commodore cartridge 
• It has space for an extra 16K bytes of RAM, making a total of 37£K (28159 bytes free for basic, 8192 bytes for machine code or 

game simulation) 
© It's part of a complete system including motherboard, Eprom programmer, 16 bit second processor, etc. and is available at many 

computer stores and in most European countries 
<1 It's designed, manufactured and fully guaranteed for 6 months by: 

SOLIDISK TECHNOLOGY LIMITED 
C O M P U T E R S P E R I P H E R A L S M I C R O P R O C E S S O R D E D I C A T E D S Y S T E M S 
T e l r ( 0 7 0 2 ) 6 1 8 1 4 4 / 6 1 3 0 8 1 Trade N a m e : A U D I O C O M P U T E R S 

8 7 B o u r n e m o u t h P a r k R o a d S o u t h e n d - o n - S e a E s s e x S S 2 5 J J E n g l a n d 

IF YOU'VE ALREADY GOT A SINCLAIR RAM PACK, 
ALL IS NOT LOST! 
The Fix-A-Ram offer is for you. 

STOP TOE RAMPACK 
WOBBLING 

.-,£0.50 
p o i l «nd packing included 

Program crashes on the ZX81 are only too well known, but one of the most 
common reasons is 'wobbling'. 
The Sinclair Ram Pack is attached to the computer by a small contact area, as 
shown in figure 1. 
We have designed what is much needed: a plastic sleeve, which is sandwiched 
discreetly between the Ram Pack and the computer, called the FIX-A-RAM (see 
fig. 2). 
RESULT: a perfect match and stability. 

IF YOU'RE LOOKING FOR A 16K RAM PACK, 

F i g . 1 

The 

Special 

Ram pack 

is for you! 

• It's a direct replacement for the Sinclair Ram Pack, but it's no ordinary Ram Pack! 
• It has space for a ROM, either for games or more serious applications such as electron! 

spreadsheet etc. . . . 
• It has space for the X-ROM CARD 
• It has space for a keyboard sounder 
• It doesn't wobble! 
Available from Solidisk Technology Ltd. at the above address. 

THE M O S T PRACTICAL 

SYSTEM F R O M : 
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••the name 
of the game 

Imagine Software, Masons Buildings, Exchange Street East, Liverpool, Merseyside L2 3PN. Telephone: 051 -236 0407 
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