
C$ 3 45 
DKi 30.00 
Om 7,50 
Dra 210.00 
OFL 7.00 
L 3600 
Pis 300.00 
MO 5.00 
SFr 6.40 
$3.95 (D72163) 
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BRITAIN'S BIGGEST-SELLING HOME COMPUTER MAGA2IN 

Make ybsliself 
Football 
Supremo^ 

Plus AmstracT64K Micro: 
O , £ 2 0 0 with tape and screen 

ZX-81 Speech 
7 Dragon Gobbler 

Spectrum Skrambler 
Vic Dogfight and CBM-64 File-It 
Spectrum and Acorn games tests 

Reviews: Advance, Alphatronic and Tandy 

HH 
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The Birds and The Bees is an 
original animated cartoon-
style game, introducing, for 
the first time on screen, Boris 
the Bee. Boris must collect as 
much nectar as possible, whilst 
avoiding various nasties like 
birds, wasps, centipedes and 
Venus fly traps. Smooth, fast 

Bug-Byte Limited 
Mulberry House, 

Canning Place, Liverpool LI 8JB 

Dealers contact Ma t thew Thomas 
on 051 7 0 9 7071 

Registered Dealers can order 
direct from CBS Distribution 

on 0 1 - 9 6 0 2155 

K>R IHf XX l«CT»OJ 
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Software shortlist — page 55. 

ft .. M H H H n B B B H H 
Football supremo — page 

Advance review — page 66. 

Amstrad preview — page 69. 

SSC software survey — page 76. 

42 EDITORIAL AND YOUR LETTERS: MSX rules OK, storing from cassette to 
Microdrive, and reconfiguring your Vic-20. 

44 
49 
g 2 C O M P U T E R CLUB: Paul Bond goes 

59 

NEWS: Tatung's new home computer; at last you can get hard copy out of your Electron 
with a new printer port; Prism Movit £30 robots; political micros. 

FIRST BYTES: How to animate your characters; what is screen memory; your chance 
to practise the art of coarse computing with our bug competition. 

S O F T W A R E S H O R T L I S T : O u r 
look at latest software releases. • the rounds in Raunds. 55 

QUEST CORNER: The laddie with the lamp, brass key, and a strange gleam in his eye 
assesses new rivers to cross. 

60 BBC FOOTBALL SUPREMO: Lee Carpenter kicks off with a program that puts the 
boot on the other foot. Tactics, strategy suspense. Can you manage? 

66 A D V A N C E R E V I E W : Kathleen Peel 
looks at an I B M compatible. 

C Q AMSTRAD: £200, 64K, built-in 
O %Jstorage. Meirion Jones previews. 

70 ALPHATRONIC REVIEW: Simon Beesley peers under the hood of the Triumph Adler 
Alphatronic PC — the Z-80 based 64K micro that gives you CP/M for less than £700. 

72 
74? 
80 

TANDY COLOUR II: Son of TRS-80? Kathleen Peel takes a closer look at some aspects 
of the new Tandy colour streamlined baby with added O.S.9. 

S P E C T R U M S O F T W A R E : A l l the 
un of the software with Mike McCann. 78 Bond 

watches some BBC programs. 

SPECTRUM SKRAMBLER: Penetrate the defences of the enemy with Jason Charles-
worth in this hedge-hopping Spectrum game. 

Q I L C B M FILES: A cassette-based filing 
U^Fsystem for the 64 by David Rces. 89 On the flight deck with David Recs. 

96 
101 

VIC-20 DOGFIGHT: Curse you, Red Baron! Peter Bartley takes us back to the early 
days of aerial warfare in this nerve-tingling two-player game. 

Galaxians adopt ZX-81 GALAXOIGS: Main battle fleet destroyed, the 
a new strategy. S Greaves' excellent machine-code shoot-'cm-up. 

104 DRAGON GOBBLER: Tom Fiers enters the Dragon maze wherein dwells the 
hungry gobbler pursued by the tireless ghosts. 

Kvall with Myles Dunlop. 1 1 QORIC S M A S H : B a t t h r o u S h l h e 

119 
125 

115A T A R I BUGS: Les and 
'the day of the aphids. 

SPECTRUM QUICK LOAD: Speed up or slow down your loading with this 
ingenious utility program from Paul Rhodes. 

ZX-81 SPEECH: Unaccustomed as it is to public speaking, J N Creak coaxcs a few 
words from the ZX-81 with this speech processor. 

129 BBC SPOOLER: This facility allows ASCII files to be transferred from backing 
store to printer while the micro is being used for some other activity. 

135 MICRODRIVE FILE: Katl i Peel continues this series on applications for the 
revolutionary new Sinclair storage device. 

134 
148 

A D A M C O M P E T I T I O N : W i n the 
£700 Coleco Adam system. 

MAP PLOTTER: J°hn
 Dawson's 

Oric and BBC series. 

DRAGON EDASM: A combined editor and assembler for the Dragon 32. A R Billing-
ham's utility that allows you to change, delete and replace all parts of source code 

156 SPECTRUM ZEBEDDY: Vincent and Peter Lee thrust you on to a series of 
continuing shifting platforms. Watch out for the two-gunned extraterrestrial. 

159 CBM-64 INTERRUPTS: Using the IRQ for faster action on the Commodore 
CBM-64. T Barret helps you get some zest into your programming. 

1 C O R E S P O N S E F R A M E : T i m Har t -
0 0 Inell replies to letters 1 65SOFrWARE FILE: Programs for 

I most home micros. 

i n i R E A L - L I F E A D V E N T U R E : O 1 f ) 
I O I Competition winners. £ I U 

DATEBASE: Paul Bond rounds up 
micro events. 
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A 1 0 0 k BBC-drive for £ 9 9 + VAT 
We've done it! We've built a mass 

storage system for your BBC Micro 
with the power and convenience of a 
floppv disk drive, but at a fraction the 
price. Get to know PHLOOPY, the 
remarkable new 100k drive that costs 
only £99 plus VAT, and a further £26 
plus VAT for the interface to your BBC, 
operating system and connecting cables. 

How PHLOOPY does it 

^ PHLOOPY's special secret 
t S j - The heart of the invention 

I W ^ ^ ^ is a brilliantly designed 
"byte-wide" magnetic head, 

made by Phi Magnetronics who build 
multi-track heads for professional use. 
PHLOOPY's head records and reads 
nine tracks across the width of a quarter-
inch tape. That means the tape loop can 
be much shorter, so the typical time to 
access a file is reduced to a mere 3 
seconds. If you're used to waiting for a 
cassette tape to trundle programs into 
your BBC, you'll be amazed at 
PHLOOPY's performance. 

Getting it right every time 
In addition, we've included a 

feature we know you will appreciate. 
PHLOOPY has full error detection 
and correction, so you can be certain 
you will get back what was originally 
written onto the tape. 

Talking to your PHLOOPY 
PHLOOPY's own software, 

contained in ROM, responds to 
standard BBC filing system and Basic 
commands. Most programs written to 
run on disk or cassette should run on 
PHLOOPY without problem. 

And because PHLOOPY contains 
its own intelligent microprocessor - a 
second computer which does most of 
the hard work - PHLOOPY puts very 

PHLOOPY does not use disks to 
store data, but a 12-foot loop of 
professional - quality quarter-inch 
magnetic tape contained in a robust 
cartridge. The drive has only one 
moving part, the motor which drives 
the tape loop - hence the low price and 
high reliability. As the loop is driven 
round, each file of data it contains 
passes across the magnetic head which 
reads it or writes to it. Other people 
have produced tape loop micro- drives, 

_ v _ _ but they've not been 
very reliable. They 
lacked PHLOOPY's 
special secret. 



"On-board" 
microprocessor. 

Electro magnet 
to pull 
motor spindle 
onto tape. 

Nine track 
head. 

Tape drive 
spindle. 

Precision ground rubber 
pressure roller. 

little load 
on the BBC 
and uses much 
less RAM than most disk systems. 

Twelve foot long loop of 
tape freely packed into 
cartridge.. 

PHI.OOPY 100k cartridge, 
shown not yet 
pushed fully home. 

Installing PHLOOPY on your BBC 
You'll be amazed how simple it 

is to install PHLOOPY. Just plug 
in the interface cut two resistors (clearly 
marked in the instructions) and the 
job is done. If you should have problems 
our engineers are waiting to help you. 

Making a PHLOOPY Library 
PHLOOPY cartridges hold 

a full 100k of data or 
programs. Two of 
them come free 
with the drive 
and extra ones 
cost £3.75 each 
plus VAT. They are 
moulded of high impac t^ 
polymers for protection and store easily 
on a bookshelf. Many programs will 
be available to purchase on PHLOOPY. 

Phi Mag Systems Ltd. 
PO Box 21, Falmouth, 
Cornwall TR11 3TD. 
Telephone: (0326) 76040. 

Order Form 
• Please send me further details about the PHLOOPY 100k 
data storage system for the BBC Model B. 
• Please send me (qty) PHLOOPY starter pack(s) 
for my BBC Model B microcomputer, including PHLOOPY 
drive* BBC interface, leads, connections, operating system in 
firmware, manual, and two PHLOOPY 100k cartridges,at 
£147.75 each including VAT, postage and packing. 

Amount £ 
•Please send me (qty) packs of 5 PHLOOPY cartridges 
at £19.75 including VAT, postage and packing. 

Amount £_ 
I enclose a cheque/PO for £. 
my Access card: Number: _ 

OR Please debit 

Your order will be acknowledged within 10 days, giving a 
delivery date. 
Name 
Address : 
Town: Post code 
Send this coupon to: 
Phi Mag Svstems Ltd, PO Box 21, Falmouth, 
Cornwall TR11 3TD. Telephone: Falmouth (0326) 76040. 
14 day money - back option. YC 



Having trouble with Maths and English? 
m* 

m > . : f M fflfp 7* 

tSsQSj i :£» 

JS liOOK 1 

'. ' : Of-'.., 

Don't worry, the new educational programs from Griffin 
Software can help. Each one provides a teaching and revision aid 
tailored to the standard school syllabus up to C 'SE/O level 
Choose from Mathskills I & 11 and Englishskills 1 & II and enjoy 
learning! 
Englishskills I—four programs which cover parts of speech, similes, 
meanings and proverbs. 
Englishskills II — looks at metaphors, opposites, group terms and odd 
word out. 
Mathskills I - concentrates on long multiplication, long division, 
highest common factot lowest commo n multiple and fraction 
manipulation. 
Mathskills II six important topics are covered here: areas, 
perimeters, simple equations, percentages, sets and Venn diagrams. 

All the programs are bright and colourful, and supplied with full 
instructions. 

Available from larger branches of Boots, W H. Smith and 
other computer shops everywhere. 

Range suits 10-15 year olds. 

J) 

J . 

Only f.9.95 each to sull the ZX Spec Hum 48K 
Only CI 1.95 «»eb to «ult the BBC Model B 

# 
i .11 I ••>• VlKlfc: 

X 

-it s an education, 
Flsons pl<- Scirntifir Hquipnirnr {division 



THE TEBBIT 
Join the magical quest for the 
elusive monetarist dream, in 
which you, a humble Tebbit 
must seek the assistance of 
Magdalf and Tomkin-Gee. to 
find and defeat the ferocious 
(and balding) Scarg. 
48K SPECTRUM CBM 6 4 
ATARI {48K + ) £ 5 . 5 0 i n c p & p 

DENIS 
A zany political adventure in 
which you take the role of 
Denis Thatcher striving to avoid 
Maggie and all your favourite 
political figures to escape from 
the political jungle. 

48K SPECTRUM CBM 64 
ATARI (48K + ) £5 50 inc p&p 

A p p l i c a t i o n s S o f t w a r e S p e c i a l i t i e s , 
8 S t . P a u l s R o a d , P e t e r b o r o u g h , P E 1 3 D W . 

N o r t o n f o r m a t 4 
Re-usable graphics 
for ZX Spectrums. _ 
See us at the n,hzxwi CRO^IR
Saturday April 28th and 
save money.... 

/ , 3 7 7 7 V ; 
/ H - w / i K ' | . I T I T 1 H 

M~rri:! '••!• ; >l • 

m Pippbrook Miii london Road. Dorking. Surrey. 

Address 

Post cco 'e 
enclose1 a c h e q u e / c o s t a l orcer for p a y a b l e to KOSMOS Software 
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GENERAL' KNOWLEDGE 

I he ANSWLV BACK Senior Q i . z wi4l e d u c a t e one: fasc inate ANYONE over I 

KOSMOS SOH'A'A^L ; Pi'grims C o s e . uarl i r tgton. DUNSTABLE. Bees LU5 6LX 
Piec.se sene m e the ANSWER BACK Senior © w z for t h e BBC/ELECTRON 
c o m p u t e r 
Mr/Mr$/Mi$$ . 

7MF W / A M / F £0VC4/yO/Wl &1//Z , ' 
fO/PAGfS & & O l f f l 

BBC (32K)-EtECTRON 
The ANSWER BACK Quiz provides o n incredible adventure in educa t i on by 

comb in ing a compe l l ing A o c e - A g e g a m e with an immense seiies af 
questions on General Knowle<®e. The thought-provoking o n d well-researched 
quizzes conta in a n e n o r m o u s l o t a l of 750 questions with 3000 answer opt ions 

covering the fol lowing subjects: 

• A s t r o n o m y • Music CI Natural History U Famous People HScience LI Sport 
• History • Art a n d Architecture D Know your Language • Discoveries a n d 

Inventions • Legends a n d Mythology • Geography • Literature o 
• Films. TV a n d Theatre • Pot Luck 

The highly sophist icated control p rogram rewards o a c h correct answer with 
another tum In the colourful, an ima ted game . 

I I Multiple cho i ce answers • True or False? D Find the missing letters 
L.) "Pass" focillty CI Immed ia te correct ion of orrors • Timer op t ion 

• Performance summary n Re-run of questions passed or incorrectly 
answered C) Full facilities for creat ing a n d saving an unl imi ted number of new 

quizzes 
Ava i lab le f rom your c o m p u t e r store or by mo l l order Price £.1095 

AVAILABLE SHORTLY 
ANSWfcR BACK 

Junior Quiz 
for t h e under l i s 

Other 
e a u c o t i o n a i til los include... 

T h e French Mistress' 
" the G e r m a n Master ' 

'The Spanish Tutor' 



Thousands of Spectrum 

ST"" £6.95 Attack £6.95
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DPue? £5.95 Atac £5.50

owners know we're in 
the right game 

Last year W H. Smith sold thousands of Sinclair 
Spectrums, making us one of the leading stockists in the country 
and the ideal choice for Spectrum Software. 

With Arcade Games ranging from Jet Set Willy to Ant 
Attack we've got action and excitement just waiting for you. 

Of course, our range doesn't just stop at games. As leading 
stockists, we can also offer you an extensive choice of educa-
tional software. 

What's more, we're constantly updating the range,as new 
software is released so you can count on us having all the latest, 
most current programs. 

In fact,for the full spectrum,you can't do better than 
come to the people who know the game. 

VISA Subjec t to availability: Price* correct al l ime of going to press. At se lec ted branches only 
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BETA BASIC 
E N H A N C E D B A S I C F O R T H E 

Z X S P E C T R U M 16 /48K 
26 N E W K E Y W O R D S - 10 N E W 

F U N C T I O N S - M A N Y E X T R A F E A T U R E S 
Ktyvrf^t *«*)». 
AVTW VlSAl ««t»n»li» mmeolMivi ol IM Mtnbult* '!» AUTO - <<r 4Ut«r«*llc toiiy H Ino ru(rbt*l ClfiC.K - rantrO* m <loc* w.h Jlfn «nil < > » n i r COSt-6 

'Kilty OtlETC - ^rUXl^Iro 00 00 LCOa WJdut.. w«i WMtC. UNTR fft? l*l» P 
OPOKt tfwW.»0KC. 
CWf - "ombe UM MWi Mtn IF. TVSN OCT MM Ic Vr»t«*id OWwi l »« WitR KEYWORDS itilla betwMn raw >«vwt.<4 «M romwl 4«(C<C» OM G05UB •» 00 TO « lr» nrhi liom o In or Iro r«.i»o»" i 
ovumoft - ••»*•> intcnj / . ' CMI t . i . j t n tnnor. uwt 4><n STAT viu-i«Jet fOP - >ft~ivB»<i«»l!0m»*3K:"»u»l4 WCC ntmeo ĉeô oi rtflh Olf PftDC im:> «I0C 
O t N U M I « w m t « - M i l Of I » t v r i « i l lh t w c ' W 1 t » n n o 

»V(«1T*M rtirvlM CO TO. CIOMIB. <W, <t!C foil pint ironHtin-m ol pki n> w>:«e K'Ptfl r tc, 3id'.CA. 
wupH-n.nd SCROTI - m ROLL. feu*, WWJ1 wo»»»ji» 

SORT - tor i pe-t c< ol <.' t l i rc <r fu-»n: nur.5 ac:«dr.j to lpco'lM lobitrog a- co»j-ni SOftT t>jvf«Sl i&rt in ir.am otc»< Cv» 
limJ'K) atr<<«« can to n<M in Itout «io of a »cr*.|i 

TfiACf - Mt>«i erf li-* w<3 i t t tcnfJ rrxttort I I « t»9grn-i II 
iw io j . Z>o&*< c? vo'iifat. % ' i w j . ^ 

I««M no 0W0 pcuiVi, 
U5N3 uud VMtn PflNT; f£rm«l» f u r t » i 

functions p.-on'rfo; 
Conversion between decimal and hexadecimal - conversion between integers : i "d 
i w o cha 'oc i c sti»rvgs lollows " integer arrays") - formatt ing of numbers -
INST RING awl STRINGS equivalents - amount of free memtry - double PEEK 
current I mm. 
Features include: 
Single-entry keywords: <in graphics mode^ with syntax check on entry - seven 
new error messages compatibility w i th Spectrum BASIC program occupies 
lust 5.6K - cursor can move in all directions in a line bemg edited - Hashing 
curront Ime pointer - 9REAK gets you out o l ovon machine code lock-ups PLOT 
lets you plot string anywhere on the screen PLOT and DRAW scale and ol fsot 
values can be jo t using XRG. YRG. XOS and YOS '-6K and 48K versions on 
some tape - comprehensive manual. 

Only C11.00incbsivo' 
Plooso send me copies of Beto BASIC. 

I enclose c»M?quc/p.o. for C 
Name: .. 

Address. 

BETASOFT 
92 Oxford Road. Moseley, BIRMINGHAM B13 9SQ 

Computers 
PorExport 

Plus Printers, Disc Drives, Memory Expansion, Sof tware 

Quantity discounts available 
No tax cha rge fo r e q u i p m e n t sh ipped a b r o a d 

W r i t e fo r ou r pr ice list o r cal l ou r 24hr a n s w e r phone 
01-686 6362 

GalasetLtd, 30 Bayford Road, 
Littlehampton, West Sussex, 

England. Telex. 8954018 Acurat G 

THE ROTRONICS DR2301 
AUDIO/DATA CASSETTE RECORDER 

• Why should you need two cassette 
recorders just because YOU are a 
Commodore user? 
• The ROTRONICS DR2301 has all the 
facilities you would expect of a quality 
audio recorder and also works perfectly 
with the Vic 20 and CBM 64 computers 
without any fiddly separate boxes or 
adaptors. Simply connect the DR2301 
directly with your Commodore computer 
via the lead supplied and you are ready to 
start. The built-in interface circuitry 
ensures that SAVEIng and LOADing is 
completely reliable - even when using 
commercially produced software. 
The DR2301 also allows the computer 
to sense when the play key has been 
depressed 
• Additional features are auto-stop, tape 
counter. Inbuilt microphone and 
foldaway carrying handle. The DR23Q1 is 
also compatible with the ZX81. Spectrum 

and many 
other popular 
home computers 
• The DR2301 will take its 
power from the computer 
(Commodore only) mains adaptor 
(supplied) or internal batteries. 
Each unit carries a full 12 month 
guarantee 
• All this at a price which Is a lot less than 
you would pay for a dedicated data 
recorder - just £34 95 (p & p £2 00) Send 
your order form to (no stamp required): 
mmmmm smt f reepost Greens Norton. 
a i V I I Towcester Northants. NN12 8BR 

md CBM M are registered trademarks vf Cornmooore susiness 

Please send Rotronlcs 
audio/data recorders) at £36.95 (Inc 
p & p) each. All prices inclusive of VAT. 
Please make cheques payable to SMT 
Allow 28 days for delivery. 
Name 
Address 

Machines 
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from the producers of 
I. : .- :> 

OMMANDO 
adge by clearing the Galaxy of 

a Cosmic Kamikazes, Galactic 
Sfiazards like Space Minefields and 

PLUMB CRAZY! 
Stop the tank exploding by f | 9 B 
'using your skill and ingenuity^™ 
Ibeware the. ghost! . f I 
'Fun-action game fqrCommodore 

Available from leading computer shops 
and distributors, including: -TERMINAL SOFTWARE I 

• 28 CHUHCII LANE. PRESTWICH. 
MANCHESTER M25 5AJ. 

Telephone: 061-797 3635 or 061-773 93J3 

I N T E R N A T I O N A L . I 
WICOSOI'l'-DUSSELDORF, TIAL-ALM11U1.T. J 

AASHIMA ROTTERDAM. CARAT-KQBE'NHAVN. 
ZX AFRICA-SOUTH ATRICA. OZLSOFT AUSTRALIA. 
I ALPIKE-NEW ZEAI.ANI3. MtCKOniniTAl-H £ A 

Selected* Lewis's 
and Co-op 

Stores 
SoftShop 

International 

PCS 
BLACKBURN, 

fERRANTI AND 
DAVENPORILTD 

TERMINAL 



The MTX Series described; 
straight from the author's mouth 
MANUAL 

The first section (of the manual) is a 
basic tutorial. The grass roots 
in format ion is here and I could not find 
any major mistakes. The second part is 
on Noddy giving a good guide as to how 
it can be wr i t t en . . . . The third and 
four th sections are on graphics and 
sound. Both are quite detailed and easy 
to fol low. The f i f th section is on how to 
interface Assembler to Basic. 
Personal Computing Today Feb 84. 

The provisional manual, wh ich runs to 
some 250 A 4 size pages, has a wealth of 
detail for the machine-code specialist. 
Electronics and Computing Monthly. 

I n t e g r a t e d S o f t w a r e - a f ive to o n e a d v a n t a g e . Assembler/Disassembler, High 
resolution Graphics, Arcade style games, Noddy for easy text handling and Front 
Panel for testing and debugging machine code. 

NODDY 

INTEGRATED INTERACTIVE 
SOFTWARE 

T h e MTX R O M h a s b e e n d e s i g n e d to 
a l low t h e m a x i m u m i n t e r a c t i o n 
b e t w e e n c o m p o n e n t s of t h e s o f t w a r e . 
A s i n g l e p r o g r a m c a n b e w r i t t e n wh ich 
u s e s NODDY to d i sp l ay tex t a n d 
g r a p h i c s , a n d a BASIC c o n t r o l p r o g r a m 
w h i c h ca l l s r o u t i n e s w r i t t e n in 
a s s e m b l y code . Th i s is a f e a t u r e of 
f u t u r e g e n e r a t i o n c o m p u t e r s no t 
a v a i l a b l e on a n y o t h e r mic ro . 

BASIC 

The Basic is fast and accurate, all the 
calculations being done in f loating point 
maths, so that you don't, lose accuracy 
to gain speed. 
Personal Computing Today Feb 84. 

The la tes t addit ion to the Memotech range 
DMX80 Matrix Printer - 80 characters 
per second print speed, eight character 
formats, dot addressable graphics; £295.00 
including VAT. 

A language new to me called Noddy is 
included in the M T X wh ich is designed 
to make text handling easy, especially 
for beginners. 
Hobby Electronics. 

Also provided is the easy to use 
beginner's language (Noddy) and a child 
oriented learning language Logo. 
Practical Computing Dec 83. 

(Noddy has only 11 commands) that 
need to be mastered before some quite 
complex question-and-answer-type 
programs can be wr i t ten. 
Youi Computer Nov 83. 

Noddy s . . . main use is lor displaying 
text, and I can see applications in the 
computer assisted learning (CAL) field. 
Wr i t ing in Noddy is l ike a mixture of 
Logo and Forth. 
Personal Computing Today Feb 84. 

ASSEMBLER/DISASSEMBLER 

T h e A s s e m b l e r c a n be acce s se d 
t h r o u g h BASIC. W h e n used in 
c o n j u n c t i o n wi th t h e PANEL it e n a b l e s 
t h e p r o g r a m m e r to s ing le s t e p t h r o u g h 

a n d test m a c h i n e c o d e p r o g r a m s . This 
is no t n e w to c o m p u t i n g , bu t it is to a 
h o m e micro . 

As wel l as being able to modify and 
disassemble sections of code, you can 
set break points, examine and alter 
register values, and even single step 
through code. I hope other Z80 micro 
manufacturers (particularly in the 
Cambridge direction) take note of these 
debugging aids. 
Popular Computing Weekly Nov 83. 

The Assembler is called f rom Basic, and 
it assembles the code i n situ, as part of 
the Basic listing. 
Hobby Electronics. 

Z80 BOARD 

T h e MTX Se r i e s is a m o r e p o w e r f u l 
too l for e d u c a t i o n t h a n t h e 6502 
b e c a u s e it p r o d u c e s a m o r e p o w e r f u l 
a s s e m b l e r , a l l o w s t h e PANEL f u n c t i o n 
to b e used , and e n a b l e s i n t e g r a t e d 
s o f t w a r e to b e w r i t t e n . 

RML's 450Z has a (PANEL) funct ion but 
that is a computer which costs 
considerably more than the MTX 500. 
Hobby Electronics. 

FULLY INTEGRATED AND EXTENDED 
GRAPHICS 

T h e o n l y a spec t of t h e s e r i e s w h e r e 
e x t e n s i o n s to s t a n d a r d l a n g u a g e a r e 
a l l o w e d is in t h e m o s t c o m p r e h e n s i v e 
and I n t e g r a t e d g r a p h i c s a v a i l a b l e on a 
h o m e micro . 

32 Sprites are supported either 8 x 8 or 
16 x 16. They are easy to use and 
define and do not use extra memory as 
in the . . . because they have their 
own area of RAM. 
Personal Computing Today Feb 84. 

Graphics are very easy to create and 
manipulate, even for beginners. 
Which Micro Jan 84. 
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Inside the case is what one conies to 
expect from Memotech - a very neat 
PCB that holds al l the components 
including the main chips - namely a 
Z80A processor and TMS 9929 graphics 
chips as wel l as about 30 others. 
Popular Computing Weekly Nov 83. 

If you are famil iar w i th the ZX81 
peripherals that Memotech also make 
you w i l l know that, the company has an 
eye for good design and does not skimp 
on materials it uses. 
Electionics and Computing Monthly. 

M T X c o m p u t e r s can o p e r a t e t o g e t h e r 
w i t h o u t e x p e n s i v e n e t w o r k s y s t e m s . 
U n i t s l i n k e d v i a t h e r i ng can s h a r e 
s o f t w a r e p e r i p h e r a l s and c o m m u n i c a t e 
wi th e a c h o t h e r . M a n y o t h e r m a k e s of 
c o m p u t e r c a n be i n t e r f a c e d w i t h the 
r i ng as t e r m i n a l s . 

EDUCATIONAL USAGE 

There wi l l be many people who have 
seen a front panel display on the 380Z 
computer in secondary schools or 

MTX512 plus twin 5 1 /4" disc FDX. A CP/M based business system £1245 lnc VAT. 

colleges, and the M T X panel is very 
similar. 
Hobby Electronics. 

The new language Noddy and the Logo 
type Turt le Graphic commands would 
appeal part icularly to the growing 
education market. 
Your Computer Nov 83. 

Applicat ions are obviously going to 
suggest themselves in areas of the 
school curr iculum, the fast-training of 
personnel in commerce, and in 
adventure-game wri t ing. 
Hobby Electronics. 

The M T X expansion potential is wel l 
thought out. The key to both the MTX 
Ring system and to the Disc Drive 
systems is the communicat ions (RS232) 
board mentioned earlier. 
Electronics and Computing Monthly. 

UPGR AD ABILITY 

The MTX 500/512 is p a r t of an ex i s t ing 
r a n g e of p r o d u c t s w h i c h c a n b e b o u g h t 
s e p a r a t e l y a n d i n t e g r a t e d i n to a s i n g l e 
p o w e r f u l sys t em, n o w . 

Silicon Disc RAM Board 256K f«st 
access RAM 

There is plenty of room for expansion 
w i th the MTX and Memotech have 
planned a progression up to their small 
business machine w i th 80 column 
display (instead of the standard 40 x 24) 
Floppy discs, Silicon (or RAM) discs, and 
a hard disc under development. 
Personal Computing Today Feb 84. 

There are a mult i tude of sockets along 
the back consisting of two Joyst ick 
sockets, cassette connections, 
Centronics pr inter circuit , aerial socket, 
power socket and audio and video 
output. There is also provision for two 
RS232 sockets . . . 
Popular Computing Weekly Nov 83. 

MEMOTECH 
S t a t i o n Lane I n d u s t r i a l Es ta te 
W i t n e y , O x o n . O X 8 6BX. 
T e l e p h o n e (0993) 2977 
Te lex : 83372 M e m t e c G . 

SOUND C P / M OPERATING SYSTEM 

Input /Output Monitor, Hi-Fi, Power. TV, Centronics, Cassette Mi(;«n<l Ear, and two 
Joystick ports all come as standard; ihe twin RS232 ports are available as expansions. 

HARDWARE NODE RING 

T h e s imp l i f i ca t io n of t h e s o u n d 
c o m m a n d s fo r c a s e of p r o g r a m m i n g 
has in n o w a y c o m p r o m i s e d t h e qua l i t y 
of t h e s o u n d p r o d u c e d . 

Sound is of great importance for use i n 
games but on many microcomputers it 
is inadequate. Not so w i t h the M T X . . . 
Your Computer Nov 83. 

As wel l as good graphics capabil i ty the 
M T X boasts the same sound chip as the 
BBC micro - the Texas 76489. It has 
three tone channels and one noise 
channel, and is easily control led from 
Basic. Volume and frequency can also 
be control led, using a much easier 
method than the 14 parameters needed 
by the BBC. 
Popular Computing Weekly Nov 83. 

The commands are suf f ic ient ly complex 
to enable the computer to be used as a 
synthesizer. 
Electronics and Computing Monthly. 

T h e Se r i e s is d e s i g n e d to r u n u n d e r t h e 
C P / M o p e r a t i n g s y s t e m . Th i s is t h e 
Disc Fi l ing S y s t e m used on t h e v a s t 
m a j o r i t y of m i c r o c o m p u t e r s in 
b u s i n e s s . S ince a p r o g r a m w r i t t e n on 
o n e C P / M m a c h i n e c a n be t r a n s f e r r e d 
a n d ru n on a lmos t a n y o t h e r , t h i s 
m a k e s a v a i l a b l e 15,000 C P / M b a s e d 
b u s i n e s s p r o g r a m s . T h e p o w e r f u l LINK 
p r o g r a m c a n g i v e acces s to a n y d e v i c e 
o p e r a t i n g u n d e r C P / M . W i t h i ts 
e x c e l l e n t s o f t w a r e s u p p o r t a n d 
b e c a u s e of i t ' s m o d u l a r n a t u r e , t h e 
s e r i e s is a cos t -e f fec t ive and e f f i c i en t 
e n t r y to s e r i o u s b u s i n e s s a n d 
e d u c a t i o n a l c o m p u t i n g . 

FULL-TRAVEL KEYBOARD 

It has a professional qual i ty keyboard. 
This and its elegant styl ing make it 
suitable for word processing and 
business use. 
Your Computer Nov 83. 
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SOFTWARE FOR THE 

CHESS 
A fully comprehensive chess package. Ten 
levels of ploy, from novice to chompionship 
standard. Pitch your wits ogoinst the 
computer with this fast, versatile machine 
codo program. 

T O A D O 
The object of the game is to novigate eoch of 
five toads across a road and two river* 
without being run down or drowning (toods 
can't swim). 

——ALICE I N — 
WONDERLAND 

A ful ly interactive machine code odventure 
game set in Wonderland. You play the port 
of Alice, ond explore the foscinating world of 
Wonderland, full of excitement ond 
suspense. Delve deep intotunnels, caves and 
wells in seorch of hidden treasure. 

K I L O P E P E 
Eliminate mushrooms ond the descending 
segmented KI loped© to goin bonus points -
avoid kil ler crabs, fleas, spiders and 
|« l lyf i ih which chase you ocross multiple 
levels of increasing diff iculty. 

• • S U P E R B — 

MINEFIELD 
The object ol the gome is to get from one side 
of the minefield to the other without being 
blown up. You only get one life so be coroful 
- not oil tho mines ore visible. The only way 
you can tell how mony mines ore neorby is by 
looking at the mine detector in the top right 
hand corner of the screen. 

B L O B B O 
Run at high speed around the maze collecting 
treasure ond fruit worth bonus points - but 
don't get cought by the Blobbo-eaters! 
Toctical dodging must be employed to ovoid 
them. If you're cought or step on a skull and 
crossbones you lose one of your three lives. 

K N U C K L E S 
Move Knuckles around his maze, using a 
joystick to kick Roks ond Magic Squares. 
The object is to line up the Mogic Squares, 
using the f i re key, and so odvonce to the next 
level, gainingo level bonus. 

Please send for our free 
colour catalogue of Business. 
Education and Games Software 
Illustration: Nick Mynheer. 

Continental Software Limited. 
Unit 23, Station Lane, 
Witney, Oxon 



COMMODORE 64 HUNGRY 
HORACE Just when you thought 
computer games had nothing 
more to offer, here comes Horace 
for your Commodore 64. Hungry 
Horace creates havoc in the park 
as he picks the flowers, annoys 
the guards and steals their 
lunch. "Defining your own maze 
simply adds to the enjoyment of 
a great game. " -FCGi r« 

COMMODORE 6 4 HORACE GOES 
SK I ING The sequel to the very 
successful Hungry Horace. Our 
hero attempts winter sports. First 
of all he must get to the ski shop, 
then lumbered with a paid of 
skis, he has to dodge the traffic 
once again to reach the snow. 
Skiing is complete with slalom 
flags, trees and moguls! 

COMMOOORE 6 4 EXPOSED 
A complete and comprehensive 
guide that clearly explains every 
function of your Commodore 64 
from BASIC to Machine 
Language. Includes ful l details 
on advanced programming., 
graphics and sound. 
"A real gem. A most 
comprehensive and necessary 
publication." 

COMMODORE 6 4 GAMES BOOK 
Teach your Commodore 64 every 
trick in the book. 30 programs 
ranging from nerve-shattering 
space games to real life 
adventures. "For a Commodore 
64 games enthusiast, this is a 
must." 

Perianal Ctmpder.Sens 

COMMODORE 64 SOUND fc 
G R A P H I C S — Now enables you 
to use all of the sophisticated 
sound & graphics capabilities of 
the Commodore 64 — by 
explaining the features, 
involving you in design and 
coding or a real application and 
by providing the necessary 
general purpose machine code 
routines. 



M e l b o u r n e H o u s e 
software (or the = = = = = = = 

COMMODORE 6 4 I P 
ACOS+ 

Orders to: 
Melbourne House Publishers 
131 Trafalgar Road 
Greenwich, London S E 1 0 
Correspondence to: 
Church Yard 
Tring 
Hertfordshire HP23 5LU 
All Melbourne House cassette software is 
unconditionally guaranteed against 
malfunction. 
Trade enquiries welcome. 
~ Please send me your free 52 pace catalogue 
Please send me: 

COMMODORE 64 
Books 
• Commodoie 64 Gaines Book £5.95 
• Commodore 64 Exposed £6.95 
• Commodore 64 Sound & Graphics £5.95 
Software 
G Commodore 64 The Hoobit £14.95 
• Commodoie 64 Hungiy Horace : £5.95 
• Commodore 64 Ho.*ace G:«s Skiing £5.95 
D A C O S t- £8.95 
• Commodore 64 Classic Adventure . £6.95 
• Co/nmcdore 64 Star Trooper . . £6.95 

VIC 20 
• VIC Cosmonauts £5.95 
• The Wizard & Princess £5.95 

0RIC-1 
• 0r ic- l /4SKThe Hobb.t 

BBC 
• BBC Model B The Hobbit 

. . . £14.95 

£14.95 

SPECTRUM 
• Spectrum The HobOit 48K £14,95 
D Spectrum Penetrator 48K £6.95 
• Terroi-Daktil 4D48K ! £6.95 
[ J Melbourne Draw 4&K £8.95 
• H.U.R.G 48K £14 95 
• Abersott Forth 48K £14.95 
• Spectrum Classic Adventure 48K £6.95 
• Spectrum Mugsy 48K £6.95 

A I versions o l ' ' tic noon t are oentica: with rega-c to the 
adventure program. Due lomemoiy hrrnlattons. BBC 
cassette version does not include graonics. 

Please add 80p for post & pack 

TOTAL 

I enclose my P cheque 
• money order for 

Please debit my Access card No 

£ 

£ 

£ 

.80 

Expiry Date 

Signature . 

Name 

Address 

Postcode 
Access orders can be 
telephoned through on our 
24-hour ansafone (01) 858 7397. 

YC5A 1 

H O U S E 

THE HOBBIT Visit J.R.R. Tolkien's 
Middle Earth with The Hobbit. 
The most amazing adventure yet 
devised. "The Hobbit has been 
transferred to run on the 
Commodore 64 and what a 
success it is . " 
— Wfitch Kkro? & Software Rtvito 

"1983 wil l go down in 
microadventure history as The 
Year of THE HOBBIT." 

A .C .0 .S .+36 new BASIC 
commands for your Commodore 
64 covering the fields of cassette 
input and output, graphics, 
sound and utility commands. The 
A.C.0.S.-r program also allows 
the user to add his own BASIC 
commands. Includes a free 
demonstration game. 

CLASSIC ADVENTURE This is the 
program that started it al l ! Now 
you can discover the excitement 
of Classic Adventure on your 
Commodore 64. and if you are 
masterful enough you too could 
become a Master Adventurer. 



The Hobbit. Now the best is 
•vfiei & my s'ltfft hrrf© i fouRii i ^ t Ti 

Hobbd' was tocormng a'most 3 way of life 
father tftaitta' ga^. -a^d^ow^et) \ lavished! it 
for 1 He first tifne 1 was partly sad because ! 
tea that all the iun and adventure had 
ended, bur I was wrong. Even now i am 
discovering nawthmgf abotit-the and 
'feef that it wilt b<? some time until its 
sec-'ets ;irr-: revealed to ^ e . " 

MR. J. STERN. Herts 

"i have atTast received your 'Hobbif 
. pfggfam and would like to congratulate you 
o?v?is excellence After foui -days of sweat 

tsjars I have<p.fttpl£t£d Only -5/ .ft per 
centcf the adVehtUire The program has lived 
Up cou-pietety lo expectations, and there is 
no doubi about it being the best production 
for hie Spechum iodatcO'ou have-
surpassed all o t h e r s ^ ^ ^ ^ g i o p f a r n ^ ^ 

' Alot of tun." 
COMPUTI) 

"The excellent grii 
The exciting si.iffeir 
iithat it is possihi 
COi'tVei'Se Vv':;h aM { 
rim and their 
recommend this 

"One new Advent ufe.^ame stands nead 
and shoo te r s abiv^ 11 alone 
. almost pH pvides you v«* i t h a good enough 
reason' ?.o:.'b«ya 4j8K Sinclair:-.-.helium. Mot 
only'does The Hobbit •wro.ciuce 'If'iwingsoi 
the main scenes, but it also, uc^etstaTitfs 
proper sopten^sYathei than pa'irs.of words 
for its commands, ipcomes wltlv.Vcopy of 
) R R. Tolkio'n's-ftlassic.t^kot $he-sarn& 

fiame it is thepuuvam .withth&.most 
de ta i led a hd bes: wrl it en cioc;j men tatioci 
ever.' 

WHAT MICRO 

" I am the owner of a copy of ' the Hobbit' 
v^hich is wonderful entertainment, arid very 
challenging. I nave other tapes and • 
publication:, of yours, all of which are 
excellent." 

MR. D.J BURGH. Kent 
" Ha v 1 ng received the most excel ler it piece of 
programming I have eve? seen, we have had 
no social life whatsoever. 'The. Hobbit' has 
bejen dominating our lives since January^ nd 
many nights have been spent until 3 o'clock 
trying to conquer I I . " 

SIMON ROGERS. Avon 

'I have recently purchased your excel I en 
adventure game 'The Hobbit' T h i ^ M ^ 
greatly enhanced by the use o ^ m 
graphics. itsavaiiabil i tyjc^jB 
uakinalAf or h a v i n g * 
• h ^ H v t O j d f l i 

1 if}5 !»mi ••nitJrey.ssycly sc? 
Adveni wre>3$'he. whsT.fi makes ifped use of 
the Spechum-seolfiti' graphics; They have-
not only produd^ one 6'f the best games for 

lessonir design,'' ^ ^ ^ H 

POPULAR COMF 

'' j < r 1 wr 1 wng lo • 
'Hobbit'. ithink it^s o n e o r u « | n | H B 
ingenious pm^ranis I have. .- :«HBH8H| 

mCiiuhs. I ihink the eflort Pip n s s j s ^ 
writ • 1 & c program like this n'usf have 
enormous. The effects aie':&> iiliauttosay t' 

JEREMY CHESTER 

SINCLAIR USER 
are 

COMPUTER 

CORDON DEMPTSTER, Scotland 

for. .in excellent Same ir. -The 
• to 1 
worth out of. pkvvM K i-me C' •• gratuiat-ons:':' 

MR. P. RUSHTON i.e^ds 

I he mos* power I ul computer game, yet 
invented " 

COMPUTER WEEKLY 

•A ifchin f.'ry r.ircie of tnenc-s ti^s 
hecom-i soi^efe.irig-of an obsessfOh '̂Vy'e 
meet evtrty fri^ay rf i f t t at someone's rtoiise 
andspend i 4 hdui^on 'TheiHobfiir i ud/iy 
eight v/6V;td not be tr^e sam'e wiihout 'Tlw 
Hobbit' " . 

CHRISTINEVERCHH.D. Wilts Melbourne House 



|d for my ZX 
ou supply caller] 

! excel lent 
' h e money. I f ind 
e»y realistic, The 
ccura te . U s t icks 

e book. Which is a 
<! very compell ing 

EN CASSIDY. Essex 

h o g recent ly pu rchased a Sinclair 
S r M t r u m I d e c i d ed to buy 'The Hobbit ' 
sinol: I have been doing a l i terature project 
b a s e d on 'The Hobbi t ' with my c l a s s ol 10 
a n d ! 1 year old chi ldren Over the last 10 
weeks the chi ldren , having read the book, 
have been a t t e m p t i n g t h e p 'op /am wi thmv 
a s s i s t a n c e . Let m e congra tu la te you on a 
most en te r ta in ing p rogram." 

MR. K. REID AND CLASS 7 
Nottingham 

e t h a c a 

L K I Y I X POPULAR COMP 
most un ique fac^J 

W ^ t the usei i r a - j ^ ^ l ® 
comple te ly o t ^ i r i ^ B y ^ ^ i 

i S O i J J t v 
g a m e , a n d 

to me 
Th 

O W L E Y Trent 
• ' T h e t i W o ^ i S j l j K of th^eat' jres 
which m a k e s w M B ^ B f t o o a ! . 1 h e 
addi t ion of g raph ics a s good a s t h e s e a d d s a 
'whole new d imens ion to the Adventure. H is 
certainly a marvellous n a m e , winch should 
set t h e s t anda r d for fu tu re Spec t rum 
a d v e n t u r e s . " 

7.X COMPUTING 

Postcode 
Access orders can be ycnT 

m Lar f telephoned through 
• r j on our 24-hour ansafone /nn tKi lorn 

available for: 

£ 

Please add 80p for post and pack £ .. .'.8Q 

TOTAL £ . . . . . . 

I enclose my • cheque 
• money order for £ 

Please debit my Access card No. 

Expiry Date 

Signature 

Name 

Address .. 

Orders to: 
Melbourne House Publishers 
131 Trafalgar Road 
Greenwich, London SE10 
Correspondence to: 
Melbourne House 
Church Yard 
Tring 
Hertfordshire HP23 5LU 
All Melbourne House cassette software is 
unconditionally guaranteed against 
malfunction. 
Trade enquiries welcome. 

• Please send me ywr free 52 page catalogue. 
Please send me: 

COMMODORE 64 

All versions ol TheHoOOit' are identical with regard to the 
adventure program, Due to memory Imitations. 3BG 
cassette version does not include graphics. 

'The Hobbit' i6 a beautifully con-
structed, frantically-maddening, 
tortuous, gloriously inconsistent, 
thoroughly spooky adventure — far 
better than I could have hoped for and 
certainly the finest of the dozen or so 
adventure programs I have. In short, I 
congratulate the four who sweated for 
a year and a half." 

MR. p T E K JONES, Sour.h Glam 
Nothing is certain in this Adven-

ture, but uncertainty! Add to this the 
brilliant graphics that are used to 
describe many of the locations and we 
have an Adventure that is going to 
become a classic for the Spectrum." 

POPULAR COMPUTING VMEtKLY 
. . .we are not eat ing food.. .we 

are losing sleep...and it's great! We 
are lost, in the Hobbit program." 

UP, JOHN HARRIS, Kuwait. 
The children were immediately en-

thusiastic about the program (even 
dedicated footballers gave up some 
playtimes to use Itl). Many children 
borrowed copies of 'The Hobbit' from 
the library to read for themselves," 

. JUNIOR EDUCATION MAGAZINE 

'The Hobbit' arrived and single-
handedly se t the s tandard for 
adventure games to come, with its 
sophisticated mixture of advanced 
language analysis and beautifully 
detailed graphics." 

MICRO ADVENTURER 

. £5 95 

. £5.95 

.£14.95 

BBC 
C BBC Model B The Hobbit £14.95 

• Commodore 64 Games Book . . . 
• Commodore 64 Exposed 
• Commodore 64 Sound 4 Graphics 

Software 
Commodore 64 The Hobbit . . . ' . . . 

D Commodore 64 Hungry Horace . 
O Commodoie 64 Horace Goes Skiing 
QACOS4- : . . . , . . . . - . 
• Commodore 64 Classic Adventure 

Commodore 64 Star Trooper X . ' . . 

ORIC-1 
• Oric-l/48K The Hobbit 

SPECTRUM 

"I a m the proud owner of you? eXcelU 
program 'The Hobbti and have 
many happy , res t fuh reiaxij^ 
hour s trymg to solve its 

VIC 20 
G Vic Cosmonauts . 
D The Vtaard 4 Princess 

r Spectrum Ttie Hobbit 48K 
: £ j Spectrum Penetrator 48K . . . , . 
C Terrw-Oaktl! 40 48K 
• Melbourne Oraw 48K 
• H.U.R.G.48K . . 
• Aberwtt Forth 48K . . . . . . . 
• Spectrum Classic Adventure 48K 
"(x) Spectrum Mugsy48K 

£14.95 
. £6.95 
. £6.95 
. £8.95 
£14.95 
£14.95 
. £6.95 
. £6.95 

If my sof tware library, you? program 'The 
Hobbi t ' takes first p l a c e . " 

DAVID MAXWELL, London 



Spectrovldeo SV 318: Memory - 32K ROM expandable to 96K, 32K RAM expandable to 144K: Keyboard - calculator type, 71 keys, 
lOfunctionkeys^uiltinjoystick/cursorcontrol: Graphics — 16colours/256xl92highresolutiongraphics/32sprites: Sound-3 channels, 
8octavesperchannel: CP/M* compatibility- over3000 existing software packages: Storage- cassette drive,256K disc drive capacity: 
Suggested retail price - £186. 

Spectravideo SV 328: Memoiy - 32K ROM expandable to 96K, 80K RAM expandable to 144K: Keyboard - full word processor type, 
87 keys, 10 function keys, built in cursor control: Graphics- 16colours,256x192 high resolution graphics,32sprites: Sound-3 channels, 
8 octaves per channel: CP/M' compatibility - over3000 existing software packages: Storage - cassette drive,256K disc drivecapacity: 
Suggested retail price - £262. 

A full range of peripherals are also available. «• v/lwh MuaHuijAU'tt aSiie - SpiO>oiSei» SV 318 •<*> CM* s o«>;>:)er«d w j to- , j i fatal i x 

Choosing a home computer is a bit like 
playing a video game. The more you play, the 
belter you get. So you'd expect people who 
spend their working life choosing computers 
to be pretty good at the game. Quick to shoot 
down a fault. Pleased when they find an 
improvement. 

Recently Which Micro? and What Micro? 
tested the Spectravideo SV 318. Here's what 
they had to say: 

"The first cheap, high performance 
computer..." 

"Double precision numbers... are ideal 
for companies with turnovers under 
£999,999,999,999.99." 

"Every home computer coming on the 
market tends to be hailed as revolutionary. 
For once this really has to be true with the 
Spectravideo SV 318." 
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.. a far belter job with its keyboard than 
anybody else using soft keys." 

1. . most people will notice how easy it is 
to produce graphics with the Basic." 

"This is a BBC class machine." 

"As a computer for the enthusiast it is well 
nigh perfect." 

"A good micro for tomorrow." 

Obviously they had more to say And we 
think you should have a look at the reports for 
yourself to prove that we haven't exaggerated 
their independent opinions. 

Fill in the coupon today and we'll mail 
you the reports as well as a full technical 
specification brochure in colour of this 
amazing new personal computer or see the 
Spectravideo for yourself at most leading 
computer stockists. 

SV-318 SV-328
PERSONAL COMPUTERS 

Spectravideo Ltd, 165 Gartti Road, Morden, Surrey SM4 4LM 
Telephone: 01-330 0101. Telex: 28704 MMH VANG 

r To: Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LM 

I a m Interested in Spectravideo computers ond peripherals. Please 
send m e the latest reports together with a full technical specif ication 
brochure. 

Name:. 

Address:. 

Tel. No.:. .STDCode:. 
YC5/e4 



H A V E Y O U T H E SKILL T O FLY 
A N D L A N D A N A I R L I N E R ? 

From take off to touch down you're in control. Flight control 
is totally in your hands. Keeping your aircraft in full flight 
will be as complex as controlling the real thing. 
You'll be able to take off, manoeuvre, navigate, and land 
the aircraft using realistic aircraft controls. You'll chart 
your present position on a map or view the runway as 
you land without losing sight of vital instruments. 
In fact, you'll hardly be able to tell the difference 
thanks to 'Airliners' range of features. 
Have you got what it takes to be a high flyer? 

- f ro tak-
SKCHMKU 

See the complete range of action packed computer 
games from Protek at your local computer store. 

VISA Protek Computing Ltd, 1A Young Square, 
Brucefield Industrial Park, Livingston, West Lothian. 0506 415353. 
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Immediate export quotes available - Maintenance or insurance available on all equipment. 

S i Z J J r i a Y i 111 -s a . 1 L £ £ . r j 
BROTHER HR1 4-19.00 
BROTHER HR15 345.00 
TRACTOR 65.00 
SHEETFEEDER 190.00 
KEYBOARD 1 <10.00 
BROTHER HR25 555.00 
DAISY STEP 2000 (20cps) 2-16.00 
DIABLO 620 (RO) 675.00 
DIABLO 630 (API) . 1320.00 
DIABLO 630 TRACTOR 1 <19.00 
JUKI 6100 . ' . . . . . 335.00 
TRACTOR 89.00 
SHEETFEEDER 199.00 
QUME 11/40 (RO) 1190.00 
QUME 11/55 (RO) 1375.00 
OUMb 9/45 (HO) 1590.00 
QUME 9/55 (RO) 1940.00 
RICOH HP 1300 (P or S) 899.00 
RICOH FLOWRITER 1300 999.00 
RICOH HP 1600 \P or S) 1239.00 
RICOH FLOWRITER 1600 1299.00 
ALL OTHER PRINTERS AVAILABLE: 
FUJITSU, NEC, OLYMPIA.TEC, UCHIDA, 
SILVER REED, SMITH CORONA, OLIVETTI. 

JLJSL 
7 * J 
J i l l , •. r . T3 ^ . : : . e = . r- = 

ANADEX DP 9000 799 00 
ANADEX DP 9620 949.00 
ANADEX 9725 (Colour) . . . 1099.00 
COMMODORE MTS 801 1/5.00 
EPSON RXflOT . . . . . . 215 00 

EPSON HX80F/T 240.00 
EPSON FX80 325.00 
EPSON MS 100F/T III 370 00 
EPSON FX100F/T 425.00 
HERMES 612C (inc. Tractor) 1650.00 
OTHERS AVAILABLE 
MANNESMANN TALLY MT 80 200.00 
MANNESMANN TALLY Ml 160 399.00 
MANNESMANN TALLY MT 180 599.00 
OKI MICROLINE 80A 199.00 
OKI MICROLINE 8?A 259.00 
OKI MICROLINE 83A 399.00 
OKI MICROLINE 84|P) 635.00 
OKI MtCROLINE 84(S) 709 00 
OKI MICROLINE 92(P) 399 00 
OKI MICROLINE 92(S) 449.00 
OKI MtCROLINE 93(P) 499.00-
OKI MICROLINE 93(S>. 549.00 
OKI MICROLINE 2350(P1 1449.00 
OKI MICROLINE 2350(S) 1499.00 
OKI MlCROLINfc 2<S10(P) 1549 00 
OKI MICROLINE 2410(S) 1599 00 
RAOIX 10(NLO) 449 00 
RADIX I5(NLQ) 549.00 
SEIKOSHA GP100A 179 00 
SEIKOSHA GP100VC 1 /5.00 

SEIKOSHA GP250X 215 00 
SEIKOSHA GP700A (Colour) . 369 00 
SHINWA CP80 F/T 185 00 
SHINWA 40 (Colour) I 19.0C 
STAR GEMINI 10X 209.00 
STAR GEMINI 15X 309 00 
STAR DELTA 10 319.00 
SIAR DELTA 15 425 00 
TEC 1550(P) 469.00 
lfcC 1550(S) 499.00 
MANY OTHERS AVAILABLE: 
DRE-NEWBURY, I.D.S. MICROPRISM, 
RITEMAN. TEXAS, TOSHIBA. 

» < « T T r J T TJTT? 

Spa House. 1 1 - 1 7 Worp le Road, 
Wimbledon. London S W 1 9 4JS Tel: 0 1 - 9 4 7 - 8 5 6 2 

• 
A L L PRICES ARE E X C L U S I V E OF V.A.T . 
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APRICOT 256K 1x315K D/D+MON . 
APRICOT 256K 2X315K Q.-'D+MON . 
COMMODORE VIC 20 
COMMODORE VIC 20 STARTER PACK 
COMMODORE 64 
EPSON OX 10 
ORIC AT MOS 4BK 
SINCLAIR ZX81 
SINCLAIR 2X81 16K 
SINCLAIR SPECTRUM 1GK 
SINCLAIR SPEC I HUM 48K 
SIRIUS T 128K 1.2MB 
SIRIUS V256K 2.4MB 
SIRIUS T 256K 1.2+10.6MB 
TELC VIDEO 1605 
TELEVIDEO TS802 
TELEVIOEO TS800A 
MANY OTHERS AVAILABLE. 

1400.00 
1550 00 

78.25 
108.69 

. 152.17 
1649.00 
. 145.00 

33.00 
53.00 
80.00 

100.00 
1650.00 
2150.00 
2950.00 
2245.00 
2875 00 
1075 00 

Telex: WOWICO 8 9 5 5 8 8 8 

Two great games on one tape 
DEFUSION T ' m e i s running o u t . . . you are only 

seconds from an explosive experience. 
A live bomb ticks menacingly as you try to get near enough 

to defuse it. Unfortunately your path is littered with Booby 
Traps. To say nothing of a very determined Hit Man, who 

follows your every move as you race to stop havoc and 
devastation. 

To further confuse you. you may only use each path once. 
So take care you don't get trapped. In the direst emergency it 

is possible to make a new path, but that will take the one thing 
you haven't got . . .time! 

W O R M S What's slimy and nasty and ties i t se l f . . . 
and you in knots? 

You control the worm as it grows and grows, relentlessly filling 
the screen with its segments. Take care to keep clear of your own 
tail, as contact means certain doom.. 

Only by exactly locating the Black Segments can you cross your 
own path. But watch out for the Bluebottles. You must eat one to 

avoid crushing yourself to death.. . 

DDUBLESIDEf l 
CtK-tel 

NOW AVAILABLE FROM YOUR MAIN 
SOFTWARE RETAILER. 

48K SPECTRUM 
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A n a r c a d e a d v e n t u r e of a w e -
s o m e propor t ions . T h e evi l 
p o w e r s o f hel l have s c a t t e r ed 
t h e signs of Z O D I A C in t h e 
4 0 0 c h a m b e r s o f T H E A B Y S S . 
Y o u h a v e to f i n d a n d recover 
t h e s e m a g i c a l c r e a t i o ns and 
f ight all t h e w a y by annihi lat ing 
all t h o s e w f % s tand in y o u r 

C O M M O D O R E 

TRADE ENQUIRIES A N I R O G S O F T W A R E t t O T 2 9 W E S T ' H i r r D A R T F O R D KENT ( 0 3 2 2 ) 9 2 5 1 3 / 8 
MAIL ORDER 3 HIGH STREET HORLEY SURREY 24 HOUR CREDIT CARD SALES HQRLEY.(02934). 
PAYMENT B î CHEQUE P O ACCESS VISA 50p POSTAGE & PACKAGING 



Best Prices on the 
Star or Juki Printers 

P R I N T E R B A R G I N S 
C207 00 INC VAT 
C235.00 INC VAT 
C390 00 INC VAT 
C368.00 INC VAT 
C420.00 INC VAT 

S I AH DP 8480 
STAR GEMINI 10X 
STAR GEMINI 15X 
STAR DELTA 10.. 
JUKI 6100 

Ring l c s a m p l e Pr - i i o u : r all S p e c a m i l a i e s l P:i<: 

Secu r i co r de l i ve r y f 8 0 0 

C a b l e s ro i BBC One D r a g o n e t c f 1 0 . 0 0 

BBC Packs ava i l ab le i nc l udes : 
Pr inter Cab le , S c r e e n D u m p . S o f t w a r e 

d e l i v e r y , f a c t s h e e t , p o p e i a n d V A T 
f 2 0 . 0 0 tor ai l a b o v e or n te r s 

BBC M o d e l B 
BBC M o d e l B • D l 
ELECTRON . 

Phone Cw'.til and oro'dtx wat'.:or >r 
CJE MICROCOMPUTERS 

Dept YC. 78 Brighton Rd. Worthing, 
West Sussex. 

(0903) 213900 

CALLING ALL 
AQUARIUS 
USERS! l i l t 
Nov/ there's a User Group especially for i y \ \ 
you. For iust £6 or £12 you can join Ihe ^ I A f\NA 
AQUARIUS USER club and get a monthly / W \ 
magazine which gives you all the latest on 
your Aquarius, news, facts, and features. /QJARIUS USER 
AQUARIUS USER is packed with information written by experts. It 
covers details on new products, and peripherals, reviews on the 
latest software, general news about home computers, user ti ps. 
reader offers, competitions, letters and much more. 
If you're part of the dawning age of AQUARIUS join AQUARIUS USER 
now: AQUARIUS USER LTD. 66 Wymering Road. London W9. 

Name. 
' Address 
I Postcode 
| Please enrol me as a member of AQUARIUS USER. 

I I enclose £6 subscription for 5 issues i or £10 for one year • • 
payab le to Aquarius User Ltd. 66 Wymering Rd. London W9 

A c c e s s C a r d h o l d e r s ring 0 1 - 2 8 9 2 1 8 8 ( 2 4 hours) 

Stations! 
rh€ fate of millions 
is in your hands... 

NOW AVAILABLE FROM YOUR MAIN 
SOFTWARE RETAILER. 

COMMODORE 64 ((iK'tel 

You are the Defence Commander of a major 
city under attack by unknown hostile forces. 
Desperately you try to locate their position 

and destroy the enemy in the air and the 
squads of Urban Commandos trying to 
penetrate your ground defences. 

Suddenly another menace appears, a roving, 
swirling ball of neutrons defended by a guided 

fireball. The only way to save your Command 
Centre and the city is to score a direct hit from 

above on its vulnerable centre point. 

But watch the airborne attack. Every second they 
come closer to your Command Centre, every second 
brings the city closer to obl ivion.. . 

CITYATTAK is an all new, fast action, machine code 
game. It features superb graphics, fourteen levels of 

play and seven screens. 

YOUR COM^t 'TCR. MAY 19ft'. / ' :, 
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Q U A L I T Y A R C A D E A C T I O N G A M E S F O R THE b i U M L I I I M K V ^ M U C A ^ I I U I N OMIVICO l U l x m C ^ i & ^ j j f r ^ I 

COMMODORE 64/£7.95 
QflLf.XIOnS

The earth is be ing 
invaded by an al ien 
force, the GALAXIONS have 
arr ived from a dy ing planet, determined 
to destroy civi l izat ion as we know it. 

They c o m e in formation, swooping and 
div ing towards the p lanet earth. You and 
you a lone can save mankind from the 
ter r i fy ing destruction the aliens threaten 
us with. 

^ ^ uvula ataa 44 
A fantastic version 

of this popular 
^ ^ ^ ^ a r c a d e game. 

Guide Thomas the cat 
a long the 13 walls of SOLAR 

street to his lady friend, 
who awaits him on the end 

wall, but beware of 
the f ly ing boots, 

bot t les and mops, which are 
just a few of the hazards you will encounter. 

A i o b h t t o d p d i r c c i i c 
In days of o ld when 
knights were bo ld and 
the sheriff was in power, 
to p lay this g a m e gu ide Robin Hood, 
to Marian locked up in the tower. 

Guide Boris up the ladders, to col lect a coin 
from the top of the screen, but beware! the 

bogy men are out to get you. He must return 
to the bot tom of the screen, avoiding the 

bogy men and insert the coin in the electr ic 
meter. The lights will 

J K W 9 JF come on enabl ing you 
to see the pitch fork, and 
after retrieving it, kill the 

bogy men 

UNEXPANDED VIC 20 
G U N F I G H T £ 5 * 0 0 
nSTEROL/DS £ 5 - 0 0 

£6-00 
a & 16K EXPANDED VIC20 

(••acta m«« £5*0 0 
QflLflXIOnS £ 5 - 0 0 fic&amjh/efc 

£7 .95 

£ 5 0 0 
£ 5 - 0 0 

51 Meadowcrofi Radcliffe. Manchester. M26 OJP England. 
All our games are available mail order P&P included from the above address. 

Orders sent by return post. 
Also available from all good computer shops. 

'Distribution, RC.S. Darwen. CENTRE SOFT West Midlands. ALPHA TAPES Merseyside/ 
TIGER Cheshire. LIGHTNING London. LEISURESOFT Northampton, 

Rfl COMPUTER GAMES Barnsley, SOFTWARE DISTRIBUTION SERVICES South Devon. 
FIVE D SOFTWARE East Harling. 

20 YOUR COMPUTER, WAV ' 9 8 4 



Learning is fun with Ollie Octopus 
# 

Ollie Octopus' 
Sketchpad 

Top quality 
educational 
software 

Widely used in 
schools 

Ideal for 4-8 year 
olds 

BBC Model B 
and 16K/48KZX 
Spectrum 

FREE badge with 
every program 

b 

Amazing Ollie 
(Lcainins ahoul Nurnhrri) 

5 + 7 = 

storm 

Ollie Octopus' 
Sketchpad. Drawing 
tablet to stimulate 
children's creative 
abilities, 8 colours. 8 
directions of movement. 
Build triangles, squares 
and circles to enlarge, 
reduce and shade in. 
With simple On-Screen 
instructions. 

Amazing Ollie. 
Entertaining program to 
improve numerical skills 
and hand-eye co-
ordination. Move Ollie 
Octopus through maze 
to catch lish, with 
options for basic 
recognition and counting 
of numbers, addition and 
"Beat-the-Clock!" 

storm Available from selected branches of Boots, and all 
leading computer shops. Trade availability from 
Websters Software Directory. In case of difficulties, 
order direct, at £6.95»40p P&P (inc. VAT), from: 

Storm Software, 
Winchester House, 
Sherborne, Dorset. 
0935 813528 

Dreamer or superstar., 
you can prove it 

Do you have the talent and drive 
to be a Rock 'n* Roll i do l . . . 

You've got a lot of energy, a bit of money and 
a great future. But can you stay the course, 
stand the heartbreaking disappointments, 

fraud, scandal, even arrest? Can you capture 
the hearts and wallets of the public and make it 

to the top? 

How would you start? Go busking for a month or 
hire a manager? 

O K . . . But do you really want to give a fat 
percentage to a manager? Will he look after your 

interests or his own? 
Why not try a t ou r . . . Not enough cash? You don't 
even have any popularity. Better be careful, at this 

rate you won't even make a 'has been'. 
Rock 'n' Roll is the new Commodore 64 version of the 

famous Spectrum game. But times change and now it's 
even harder to succeed in 'Showbiz'. 

MAIN 

C * R t e l 
NOW AVAILABLE FROM YOUR 

SOFTWARE RETAILER. 

COMMODORE 64 

YOUR COMRUFfcR MAY 5984 27 



WWWWa 

For The First Time Ever 

PINGO 

Battle in the ice maze with 
Pingo to destroyJh&£ne*bees. 
Ifyojjj^Jast^nough you may 
survive! 
ZX Spectrum 48k 5 . 9 5 

JANGLER 

Telor only the most skilful 
joystick adepts. Has to be 
experienced to be believed. 

ZX Spectrum 48k 5 . 9 5 

• fully editable 
* synthesizer^ 

'pectrum 48k 

MUSI 

SPACE MISSILE^CQMfVtAND 

1ng waves of missiles 
and only you between the earth 
and destruction. 
ZX Spectrum 48k 

* 3 channel composer 
* professional musical notation 
* correct phrasing 
* 5000 notes 
* music^beeVScrolled across 

or printer 

Available from your software dealer 

7 3 7 TRAFALGAR ROAD, LONDON 

Dealer enquiries contact 
Germany 



'THE' MIDDLESEX A T SCREENS 
COMPUTER CENTRE MICROCOMPUTERS 

APPLE. ACORN. 3BC. 
<*R>MDHTCFTC C O M M O D O R E . DRAGON. GENIE. 
COMPUTERS MEMOTECH. ORIC. SPECTRUM 

A N D OTHERS 

SEIKOSHA, EPSON. JUKI . STAR. 
PRIMTPRC; « Y

 0 R I C - BROTHER. SINCLAIR. 
1 T K B B Y C O M M O D O R E , BIT, RICOH. QUME. 

DIABLO. NEC, UCHIDA etc 

COMMODORE, BBC, rORCH. 
DISK DRIVES BY C U M A N A TEAC. DRAGON. 

MITSIBUSHI , H ITACHI . APPLE etc 

NOVEX. FIDELITY. C O M M O D O R E. 
MONITORS BY N O R M A N D E . MICROVITEC A N D 

OTHERS 

D A T A CASSETTES BY S H A K P ' B B C " O M E G A . FERGUSON. CASSETTES BY B U $ H P H | L | P S A N D OTHERS 

Dl I IC f > a c ^ s - Ois^ettes, CasMsncs Dust Covets. L ( p i Pacts. 
r L U o Jov;.M">s. Books. Fvun.isi'f Cloiuiin:j Ktis. Monitor Bases. 3.iw incl ov-riv'h.nq f« tue coinpiiiur owner 

M O W C o m m o d o r e S X 6 4 Portable. 
1 , - r j i C I The M e m o t e c h M T X / 5 0 0 and M T X / 5 1 2 . 

T h e D r a ( J o n 6 4 K c o m p u t e r 

Personal Shoppers : Open 6 days per week . Easy park ing 
outside. 
Mai l Order: Reliable wo r l dw id e fast service. Check P&P 
costs. Tax Free for overseas orders. 
Trade: No m i n i um order . A c c o u n t faci l i t ies avai lable. 
S c h o o l s : Of f ic ia l Orders F i iqu i r ies .Quota t ions we l com e 

SCREEOS HiCROCOmPUTERS 
iA DIVISION O c V.AYFAlR COMPUTER SERVICES LIMIT ED I 

6 M A I N AVENUE, MOOR PARK. N O R T H W O O D . MIDDLESEX 
TEL: N O R T H W O O D <09274) 2 0 6 6 4 

A a . ' l S S ISARCLA vCARD AMEX . IJIW-RS CLUB INSTAND CREDIT 

RAINBOW'S SPECTRUM 
PROGRAMMABLE 

JOYSTICK INTERFACE 
WITH SOUND 

NOW IMPROVED 
* The keyboard is NOT disabled when using the Joystick, 

* You can have a Through Port - See Below. 
As oefoie its features are 
PROGRAMMABLE — Allows any jcysiic* fX>sl't»n to -ep'OSO".: any ksy on 

the Board - wttiout wires. o« leads, c tapes' 
UNIVERSAL — ENABLES use ol ALL SOFTWARE 
AMPLIFIED SOUND — ntemal micro-cmp amp'il e< boosts Spectium's 

been vwtn sn ipe conncctio-> toea' U* :»KC socket 
EASY TO USE — AH joystick positions are programmed smiply by 

selecting joystick position, pusNny dewed key or, 
spectrum, releasing jeyst ck. and :rnn the <ey 

ADAPTABLE — Accepts diagonal portions 

This IS a l o p quality product with guarantee 
Send Cheque or P.O. to: R a i n b o w E l e c t r o n i c s 

Glebe House,South Leigh,Witney,Oxfordshire 0X8 6XJ 
Tel. Witney (0993) 5432 

ONLY £ 2 4 
Extra for 
Through Port 
plus £1 p&p. 

The journey 
of your life... 
or death! 

NOW AVAILABLE FROM YOUR MAIN 
SOFTWARE RETAILER. 

commodore 64 f j M H eI

Like the explorers of old, your path lies 
through an uncharted world. A forbidden 
land, ridden with Plague Pests, guarded by 

lethal Robo Crabs and defended by a powerful 
Alien fleet. 

You stand alone against these evils, your only 
defence your trusty, fast firing laser gun and raw 

courage. 
This is your mission, there is no turning back. For 
you, survival lies in victory alone. 

Have you got what it takes to face this lone quest 
and complete your mission against all the odds? 

Odyssey is an all new, fast action, machine code 
game. It features superb graphics, twenty one levels 

of play and five different screens. 
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Will you 
accept this 

mission? 
• • • • • • K N O W Y O U R E N E M Y In your 75 Luna Hover Fighter ^ 

you must penetrate the 3 
successivc Seiddab defensive zones 
and destroy their command base. 

The state of your fighter and its 
armaments along wi th status 
reports of the Seiddab defences is 
given below. 

Good luck! May the power be 
w i th you. 

i-lithium powered. Combat 
power level. Status all green 

i • i D i A 1 B ] • I T I A I IM I K I s I • 
•fc obotically controlled. Ytsan 

™ missiles - armed. Susceptible to 
laser strikes. 

Long range propeluene tanks. 
Status full. Combat shielded. 

Hull temperature status low. s e i D : H [ 0 V | E | R H 
H F I I I G I H I T I E I RI S I * I " 

high power, low manoeuvrability 
strike craft Plodium missiles -

armed. Susceptible to missile 
or laser strikes. 

H L 1 A jS | E | R | S | * I 
% hort range weapon system. 
J Iridium powered. Powered up 
and operational. 

A E 1 R 11 J A 1 L • M | 11 N I E S 

Contain proximity fuses, 
explodes on detecting 

hoverfighter. Susceptible to 
laser strike. 

L
H M l l l S l S l l l L I E l S H 

ong range weapon system. 
Radar homing duodec warhead. 

Armed and ready to fire. ™ his is the latest and most 
^ difficult mission in the long 
running struggle against Seiddab 
aliens are you prepared to accept 
this mission? [ • I ' A D A J R • 

Long range, over the horizon 
sensors. Tuned to the plasma 

output of Seiddab hover fighters. 

j M 11 S | S 11 | L ! E »' S 11 L j O 

J inal line of defence - self 
I activating. Hewstron 
Warhead. Susceptible to laser strike 

Available for 48K'Spectrum from all leading 
software dealers including Boots. John 
Menzres. Spectrum Computer Centres, etc 

A v a i l a b l e for other p o p u l a r h o m e m l e r o j s o o n . 

• | N | A ; v [ l I G A T I P I N j j 

Locked on to the Serddab 
command base. Head up path 

display. 

C O M ; M I A I N P i l B A S E ] 
our objective heavily 
defended requires many strikes 

to destroy - you must not fail. 

Hevvson Consultants 
56B Mi l ton frading Estate. 

Wilton. Abingdon. Oxon OX 14 4RX, 



To Advance Technology UK Ltd., 8A Hornscy Street, London N7 8HB 

c Please send Model 86A, Micro computer & Keyboard I enclose E405.99 including VAT & Delivery. 
• Please send Model 86B which includes Model 86A plus Expansion Box & Software. I enclose £1304.34 plus £195.64 VAT plus £10 Delivery 
• 128K expansion E125 + VAT Cheque/Barc laycard /Access N o . 

N a m e C o m p a n y 

A d d r e s s A d d r e s s 

For home or business the 
IBM compatible ^ 

yfldyance 

The business user can upgrade to Model B by adding 
the Advance Expansion box containing 2 * 5 .25" disc 
drives providing 720K storage at £956.52. 
The Advance 86 Model B offers the business micro-
computer buyer an IBM compatible disk-based system 
wi th twin drives, wi th Perfect writer, Speller, Calc, Filer 
software (MSIDOSI for only £1304.34 plus VAT & 
Delivery. 

Advance 86 Models A & B are designed and marketed 
by Advance Technology UK Ltd. 
128K expansion £125 + VAT 
Delivery within 30 days from receipt of payment. 
•Ex VAT. 

Advance Technology UK Ltd. 
8A Hornsey Street, London N7 8HB 

01 609 0061 

16 Bit Micro-Computer 

Under £350 

For the h o m e user start w i t h Mode l A 
w i t h its mass ive 144K R A M . 64K R O M and 

ou ts tand ing typewr i te r sty le keyboard that 
f i ts w i t h i n the base uni t f o r por tab i l i t y and s to rage. 

No te the large re tu rn key and pos i t i on of the n u m e r i c keyboa rd . Fast retr ieval f r o m 
s to rage and fas t ac t ion on g a m e s is ach ieved by the use of the Intel 8 0 8 6 16 bit 
m i c r o p rocesso r r u n n i n g at 4 . 7 7 M H z . 
The A d v a n ce 8 6 A runs I B M PC so f twa re . 
Specification 

CPU Type 
RAM 
ROM 
ROM Contents 
Languages Included 
Type of Keyboard 
Keyboard Facilities 
Character Set 
Method of Display 
Display Facilities 
Text 
Graphics Resolution 
Colours Available 
Graphics Facilities 
Cassette Recorder 
Interfaces Included 
Sound 
Operating System 
Printers 
Comments 

16-bit 8086 running at 4 .77 MHz. 
128K or 256K with parity plus 16K video 
64 K. 
Diagnostics. Basic. Cassette O-'S 
Basic 
Full 84 keys tactile 
10 programmable keys 
2 5 6 in ROM 
TV. RGB, Comp/Sync colour or monochrome monitor 
Fuil screen handl ing, 4 screen paged 
80 x 25 or 40 x 25 
320 x 200 or 640 x 200 
16 
Scrol l , reverse image 
Audio 
Cassette port, l ight pen, joystick. Centronics 
Built- in speaker 
Built- in ROM 
Any using Centronics parallel interface 
Hardware and software compatible wi th IBM PC IJsnr-upgradeanle 
to Model B Provision for 8087 Ar i thmet ic Processor 
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10 Viscount S.Sided S.Density Disks in case 
10 Viscount S.Sided D.Densi ty Disks in case 
10 Memorcx S.Sided S.Density Disks 
2 Pack M e m o r e x S.Sided D.Density Disks 
10 M e m o r e x S.Sided S.Density Disks 
2 Pack Memorex D.Sided D.Densi ty Disks 
10 Memorex D.Sidcd D.Densi ty Disks 
Empty Plastic Disk Cases takes 10 Disks 
Leda Disk Care Kits 
C12 Data Cassettes (Single) 
10 C12 Data Cassettes in carrying Case 
C15 Computapc (Single) 
C15 Data Cassettes (Single) 
C15 Data Cassettes (5 wrapped) 
Leda Cassette Care Kits 
Viscount Cassette Recorder 
2000 Sheets of 11"x 9 " Listing paper 
The Plug Power Filter 
Dccca 12" Black & Wh i te T V. ( few only 
left) £64.50 

Pheonix Amber Mon i to rs ( few only left) £126.50 
£ 4 9 . 9 5 £14.55 
£ 7 9 . 9 5 £46.55 

HURRY? l im i ted stock* only first tome first served. Must end May 5th 

Fantastic Value from Spectrum! 

SUPER SAVER 
CASSETTE RECORDER 

For COMMODORE 64 & VIC-20 ONLY £19.95 

LATEST 
up-t 

& offers from SPECTRUM • see PRES-
TEL page 600181 for full details. 

COMPUTER 
DEALERS 

(or prospective Computer dealers!) 
if you would like to know more about 
becoming a SPECTRUM APPOINTED 
DEALER on an exclusive area basis, 
please wri te to MIKt STERN or 
DUDLEY LANGMEAD Spectrum (UK) 
Ltd.. Burrowfield. Welwyn Garden 
City. Herts, or Telephone (07073) 
34761 

U P TO £1 ,000 
I n s t a n t Cred i t 

W i t h y o u r S p e c t r u m 
C h a r g e c a r d 

C H A R G E C A R D 

• There's up t o £1,000 w o r t h o f 
Instant Cred i t avai lable on a 
Spcct rum Chargccard. So« your 
local SPECTRUM dealer for 
w r i t t e n detai ls ( U K main land 
on ly ) Typical APR -29.8% 

T h e s u p e r b 

ATM OS 

• Lots of exciting programs 
available 
• Built-in Centronics printer 
interface (no RS232 needed - just 
plug in your printer) 
• Full-featured keyboard with 

sculptured keys 
• Seperate keys for cursor 
control 
• Built-in speaker 
• Special sound effects for 
game programmers 

The ATMOS has taken a remarkable step fo rward in home compute r technology. But 
how? 

Mos t Micros 'waste' a large amoun t of memory on opera t ing funct ions l ike graphics, colour 
and sound. Or ic saw that by running these tasks f r o m a R O M memory, a huge amount of the 
ATMOS's valuable 48K RAM capacity cou ld be freed for more advanced operat ions. 

So the colour capabi l i ty (8 graphics, 8 background) , power fu l sound synthesis and high-
resolut ion graphics of the ATMOS are achieved w i t h fewer demands on compu t i ng power than 
its compet i to rs . 

So w h a t else makes the ATMOS so exci t ing? There's now a typewr i ter -s ty le ful l - response 
keyboard: i t 's d i rect ly compa t ib le w i t h most domest ic cassette players; and there's a w i d e 
choice of sof tware. The ATMOS is designed for convienience, too - i t uses ex tended Microsof t 
BASIC; your p r in te r plugs in w i t h o u t an RS232; and i t comes comp le te w i t h leads and everything 
you need to get going. 

We 've a 4-colour Or ic p r in te r (wh i ch accepts no rma l paper) at a terr i f ic va lue- for -money 
price. Soon, a 3" Microd isc Dr ive w i l l be available, too, to comp le te the system. Take a look at 
the superb new ORIC ATMOS, in its highly d is t inct ive black-and-red t r im, at your Spect rum 
dealer N O W ! 

SPECTRUM PRICE 

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 t 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 e a r c h Ltd. 



Just Arriving! It's the new, superb 
COMMODORE SX64 PORTABLE 

BUSINESS PACKAGE 
C o m m o d o r e 

1520 PRINTER 
- PLOTTER 

Now from Spectrum - a 
complete business computer 

system for under £900 

The 1520 
printer plotter draws 
in 4 colours, and prints 
characters and numbers. 

W I T H 
MPS80I 
Printer 

COMMODORE VIC-20 
Super Va lue ! 

S T A R T E R 
P A C K 
A complete Home 
Computer system 
including the VIC-
20 Computer. .1 
Cassette Unit, int-
roduction to BASIC 
part 1 -a simple explanation of 
computer programs - Blitz. Type-A-
Tune. Race & Hoppit. A fantastic 
deal!! and great value-for-money. 
But HURRY! offer only while 
stocks last. 

SPECTRUM PRICE 

Also available 

Commodore 
VIC-20. SOFTWARE PACKS 
at HALF PRICE 
• Multipack 1: Omega racc. Voodoo castlc. Cosmic crunch 
Avenger • Multipack 2: Goif. Adveniurel.mil Raid on Fort 
Knox Mole Attack. • Multipack i: Sargon Chess. The Count. 
Mission Impossible. Cosmic Cruncher. • Multipack 4: 
Sargon Chess. Pirate Cove. Rat Race. Super Lander. • Mul-
tipack 5: Omega Race. The Count. Menagerie. Mole 
Attack. 

£19*98 WHILE 
STOCKS 
LAST 

SPECIAL OFFER! 
on Commodore 64 

R O M G A M E S 

COMMODORE 1526 
PRINTER 

A C C E S S O R I E S 
FOR COMMODORE 

Turn the page for more super 
offers from Spectrum . . . 

BIG NEWS from Spectrum -
stocks are just arriving of the 
incredible new Commodore 
SX 64 Portable Colour Com-
puter • a dream come true for 
the travelling executive! This 
superb, compact Micro incor-
porates all of the top-selling 
Commodore 64"s functions, 
and features a detachable, 

full function keyboard 
plus built-in colour 
monitor AND single 
disk drive. We're very 
excited - you can see 
it at your local Spec-
trum dealer now! 

SPECTRUM PRICE 

correct at time of going to pre** E&OE 

C O M M O D O R E 6 4 

Not all stores carry every advertised item, please phone before making a |ourncy - pricct 

Alphacom 42 Printer w i t h 
Vic 20 I n t e r f a c e . . . . £99.90 
Stack Light P e n . . . . £28.75 
Plus 8016K RAM. . . . £ 3 7 . 9 9 
Viscount 64K RAM . £69.95 
4 Slot Mo the rboa rd £24.95 
Adman Cha t te rbox . £49.95 
Stonechip 16K swi tchable 
RAM £34.95 

V I C - 2 0 
Spectrum Price 

• Extremely simple to use - no 
computer experience required 
• Complete & ready to run wi th 
Sales/Invoicing & purchase ledger 
programs. • Complete end-of-
month reports at the touch of a but-
ton - including Creditors/Debtors 
lists Sales & cash lists, statements. 
VAT balances etc. 

I n c l u d e s • COMMODORE 64 
• DISK DRIVE • COLOUR 

MONITOR • COMMODORE 
PRINTER • PURCHASE LEDGER 

PROGRAM • SALES LEDGER 
PROGRAM 

• EASY SCRIPT PROGRAM 
Plus! • FREE! GAMES DISK WITH 

SIX GAMES 

FROM ONLY Superb D o t M a t r i x (near 
l e t t e r q u a l i t y p r i n t e r ) 

£ 3 4 5 . 0 0 

• FREE w i t h each SX64 Portable three 
superb programs - Easy Script, Future 
Finance and Easy Stock. 

£ 9 9 . 9 5 
Including: 

4 FREE R O M G A M E S 
W O R T H 

£ 3 9 o 9 6 

SAVE £9.99 when you buy any of the 
following Multipacks: 
MULTIPACK 1: Mus i c C o m p o s e r . Lazarian & 
C l o w n s M U L T I P A C K 2: V is ib le Solar System. 
Jup i t e r Lander & Le M a n s MULTIPACK 3: Vis-
ib le Solar System. Lazarian & Sea W o l f 
MULTIPACK 4 : Jup i te r Lander , C lowns & 
Lazarian MULT IPACK 5: Jup i te r Lander. 
O m e g a Racc & C l o w n s 

FREE! FREE! FREE! 



T h e T o p 5 0 

SOFTWARE 
TITLES 

S e l e c t e d b y B r i t a i n ' s l e a d i n g S o f t w a r e D i s t r i b u t o r 

MICRO DEALER UK 

S P E C T R U M P R I C E 

DRAGON SHARP 

Superb value-for-money! 

MEMOTECH 
MTX SERIES 

MACHINE PRICE 
Spectrum £ 5 . 9 5 
Spectrum £ 7 . 9 5 
Spectrum £ 6 . 9 0 
Spectrum £ 5 . 9 5 
Spectrum £ 6 . 9 5 
Spectrum £ 6 . 9 5 
C8M 64 £ 6 . 9 0 
C8M 64 £ 7 . 5 0 
Spectrum £ 5 . 5 0 
CBM 64 £ 7 . 9 5 
CBM 64 £ 7 . 9 5 
Spcctrum £ 5 . 9 5 
Spectrum £ 5 . 9 0 
Spectrum £ 5 . 5 0 
Spcctrum £ 5 . 9 0 
Spectrum £ 5 . 9 5 
Spectrum £ 5 . 5 0 
CBM 64 £ 7 . 9 5 
Spcctruni £ 5 . 9 5 
CBM 64 £ 6 . 9 5 
Spectrum £ 5 . 9 0 
Spectrum £ 6 . 9 5 
Spcctrum £ 5 . 9 5 
Spectrum £ 5 . 9 5 
Spectrum £ 5 . 9 5 
CBM 64 £ 7 . 5 0 
BBC £ 7 . 9 5 
Spcctrum £ 5 . 5 0 
C3M 64 £ 6 . 9 5 
VIC 20 £ 6 . 0 0 
CBM 64 £ 6 . 9 5 
CBM 64 £ 6 . 9 0 
CBM 64 £ 7 . 9 5 
Spcctrum £ 7 . 9 5 
Speci/um £ 5 . 5 0 
Spectrum £ 9 . 9 5 
CBM 64 £ 9 . 9 5 
Spcctrum £ 6 . 9 5 
CBM £ 5 . 0 0 
Spectrum £ 5 . 9 5 
Spcctrum £ 5 . 9 5 
Spcctrum £ 5 . 9 5 
CBM 64 £ 7 . 5 0 
Spectrum £ 5 . 9 5 
Sp««l l l l l l £ 6 . 9 5 
BBC- £ 7 . 9 5 
BBC £ 7 . 9 5 
CBM 64 £ 7 . 9 5 

F D X D I S K D R I V E 
Up to eight Floppy Drives • Colour 80 
Column Board (optional) Fait Access Silicon 
Discs • Powerful Floppy Disc Controller 
Board CP/M 2.2 Supplied • Teletext 
Compatible 

SPECTRUM PRICE £ 9 9 5 . 0 0 
Memotech 32K RAW Expansion £50 
Memotech 64K RAM Expansion £85.00 
Memotech 128K RAM Expansion.. . . £160.00 
Memotech RS232 Communication 
Port £60.00 
SEPERATE EXPANSION ITEMS 
Silicon Disc (256K) £385.00 
80 Column Colour Board £100.00 
Floppy Disc Controller 8oard £230.00 
7 Way Bus & Support Software 
for S.O £50 00 
MEMOTECH SOFTWARE 
Backgammon (Cassette) £8.95 
Chess (Cassette) £9.95 
Blobbo (Cassette) £6.95 
Kilopcde (Cassette) £6.95 
Super Minefield (Cassette) £6.95 

PROGRAM 
Jet Set Willy 
Fighter Pilot 
Hunchback 64 
Blue Thunder 
3 -D Ant Attack 
Fred 
Chinese Juggler 
Revenge of Mutant Camels 
Atic Atac 
Sp3CC Pdot 
8togger 
W-.oole 
Hunchbac* 
Ale lur mist 
Eskimo Eddie 
Mamc Miner 
Jut PiK 
Ouest of Merravid 
Pinball Wizard 
Sccoba Dive 6-1 
Pogo 
Chequered flag 
Android Two 
Horace and the Spiders 
Birds and the Sees 
H o w e r 8ower 
Fortress 
Sconkcrs 
Zylogon 
MeiagnUctic Llamas 
Plumb Crazy 
Mr Wimpcy 6-« 
Sting 
Hunter Killer 
Podro 
Rebel Star Raiders 
Colossus C^css 
Skull 
Hcllgacc 6-1 
TribWe T i b b i e 
Pool 
Trashman 
Laicrronc 64 
Scuba Dive 
Code Name Mat 
Penguin 
Amaze-irv-Spacc 
Oinky Deo 

SUPPLIER 
Safiwaic Projects 
Digital 
Occan 
Ricliard Wilcox 
Quicksilva 
Quieksilv.i 
Ocean 
Llamasoft 
Ulumatc 
Amrog 
Al|i£3t3 
Microsphere 
Occan 
Imagine 
Occan 
Software Projects 
Ult imate 
Ourrci l /Manech 
C P. Software 
Durrel l /M.utek 
Ocean 
Psion/Melbourne House 
Vortex 
Psion/Melbourne House 
Bug-Byte 
Llanusoft 
Anvcom 
Imagine 
Big G Software 
Llamasoft 
Terminal 
Ocean 
Quicksilva 
Pi<Jt«;l< 
Imagine 
Red Sh.lt 
C O S 
Games Machine 
Llamasoft 
Software Projects 
CDS. 
New Generation 
Llamasoft 
Durrell/Martech 
Micromcga 
H Soft 
Opus 
Software Projects 

DRAGON 
32 

Check w i th your local 
SPECTRUM dealer for 
our LOW price 

DRAGON 64 £ 2 2 S . O O 

SHARP MZ-7II 
(MZ-700 Series Computer) 

The super new colour compute r f rom SHARP. 
N o w available in l imned ()ii<in(it>cs 

SPECTRUM PRICE 

£ 2 4 9 . 9 5 
with FREE Cassette Recorder 

and 10 FREE Games 
Total Value of Package 

over £320.00 
SHARP PRINTER £129.95 
CASSETTE RECORDER £39.9S 

MEMOTECH MTX 512 
64K RAM 

16 User definable Function Keys • 12 Key Numeric Pad 
• Z80Aat4MH7 • 24K ROM containing MTX BASIC o 
MTX NODDY FRONr PANEL DISPAY • ASSEMBLER/ 
DISASSEMBLER Video Display Processor with 16K 
video-RAM • 64K User RAM Twin RS232 Communica-
tions Board ROM Expansions: Node Systems • MTX 
PASCAL • MTX FORTH Eight User Definable Virtual 
Screen-, m Up to 32 SPRITES 

Also available MTX 500 
32K RAM £275 

H o t a l l s t o r e s c a r r y e v e r y a d v e r t i s e d I t e m , p l e a s e p h o n e b c l o r c m a k i n g a J o u r n e y • p r i c e s c o r r e c t a t t i m e of g o i n g t o p r e s s E & O E 



Sensational 
PRINTER OFFERS 

from Spectrum 

Other Printer 
Bargains 

S T A C K L I G H T R I F L E 

spectrum 

Incredible 
Value! f r om 
Spectrum 

A T A R I 8 0 0 X L 
• P o w e r f u l 64K R A M • Fu l l - s t r ok e SPECTRUM PR I CP 
k e y b o a r d • Fu l l s o u n d w i t h 3V» o c t a v e ' ' W f V t L 
range • 11 G r a p h i c D isp lay m o d e s • Fu l l C M 
co lou r (256 C o l o u r s • 128 c o l o u r s can be * » ^ V H j 
d i s p l a y e d a t o n e t i m e ) Ask t o see th is ^ ^ B F 
super n e w m i c r o at y o u r l oca l SPECTRUM ^ ^ m m ^ K I ^ ^ M 
dea le r N O W ! • • • M w 

A T A R I 6 0 0 X L £159.99 
TRACK BAIL £: 

1010 CASSETTE RECORDER £49.99 SOFTWARE 
1050 DISK DRIVE £299.99 DIG DUG £, 
1027 LETTER QUALITY PRINTER £299.99 LONE RAIDER £ 
1020 PRINTER PLOTTER £199.99 And many more 

Commodore Model 1701 
A superb Co io i / i Mon i to r w i th sound 

NEW! 
S E I K O S H A 
Model GPIOOA Mkll 

SPECTRUM LOW PRICE CS100E 
C S 1 0 0 . 
CS200E 
C S 2 0 0 . 

'.y.'ICT.MHIIW • Printing speed SO C P S. 
• Full Graphics capability 
• Double width character output under 
software control 
• Centronics type parallel interface 
• Paper w id th is adjustable up to 10 
inches 

s
P£cTU M £ 2 3 < 

P H O E N I X A m b e r i 
F I D E L I T Y C M I 4 Colou.' .... ..t 
S A N Y O 1 4 " Colour TV (iceal as a 
monitor). £ 
S A N Y O C D D 3 I 2 5 N B Colour 
Monitor t 
S A N Y O 1 2 " Green Monitor 

£ 1 2 6 . 5 0 
£ 1 9 9 . 9 5 FOR DRAGON 

CDS250 . 
C D S 5 0 0 . 
C D S 1 0 0 0 
C D D 5 0 0 . 

SEIKOSHA GPIC0 V C £ 1 9 9 . 9 5 
SFIKOSHA GPIOO AS. £ 1 9 9 . 9 5 
SEIKOSHA GP25C X £ 2 4 9 . 9 5 
EPSON FX 80 £ 4 9 5 . 9 5 
EPSON RX 80 £ 3 1 4 . 9 5 
EPSON RX 80 F/T £ 3 6 6 . 8 5 
A l P H A C O M 4? for V I C 20. C o m m o d o r e 64. 
Dragon. A u n , BBC w i t h required 
interface £ 9 9 . 9 0 
A L P H A C O M 3 C for Z X Spectrum £ 5 9 . 9 5 
Bit Princ 24 tor the BBC £ 8 9 . 9 5 

Model B 
a \ S P E C T R U M PRICE A L P H A C O M 4 2 For DRAGON. BBC. ' 

COMMODORE. ATARI (Interfaces extra) 
Spectrum pricc £ 7 9 . 9 5 

A L P H A C O M 3 1 For ZX SPECTRUM 
Spectrum Price £ 5 9 . 9 5 

Paper Rolls for Alphacom printers 
Box of 5 Rolls £ 6 . 0 0 

Sensational Offer 
O P U S D I S K 

D R I V E 
for BBC Model 'B' 

An inexpensive quality printer for the BBC "B" 
Just look at our fantastic low pricc on this super 
Dot Matrix printerl The ideal machine tor the 
home user, the Bit Printer combines practicality 
with low cost now you can list program', tor 
debugging without spending a three-figure sum 

The BitPrinterinter 
• ••V- lacei directly with 

' ^ the BBC 0 . See it at 
A . \ your local 

C N ^ f i S ^ \ Spectrum 
niyw' 

For Commodore 
64, VIC-20 & 
ZX Spectrum 

K . i Mbl' tor INe SPtCTKUV. V K — ^ 
>n tntl The- C O w . i O O O « t 
(Aiimnc No*') r o » f t <Cir>plft<* 
with 12 fttl of ctbit anil shife 
f x a . r i ; Mhvn toltwirr gamrl ir r Itdiif; Hlf.M 
NOON S i t oo rou r wilt. M l sound r l f n l i 

£ 2 9 . 9 5 
Including 3 
FREE Games SPECTRUM 

PRICE 
ONLY 

SPECTRUM L O W PRICE 

£189 
for BBC O w n e r s 

Including: MANUAL 6 UTILITIES DISC 

U P T O £ 1 , 0 0 0 
I n s t a n t C r e d i t 
• The re ' s u p t o £1,000 w o r t h o f I n s t a n t C r e d i t 
a v a i l a b l e o n a S p e c t r u m C h a r g c c a r d . Sec y o u r l oca l 
S P E C T R U M dea le r f o r w r i t t e n de ta i l s ( U K m a i n -
l a n d o n l y ) Typ i ca l A P R - 2 9 . 8 % 

RRC Dual Disk Driver 
BBC BUGGY 
RC DIGITAL TRACER for the BBC 

£750.00 
£189.00 

£55.50 
Acorn Software Cassette-Based from . . . £9.95 
Acorn Disk-Based software £11.50 

GRAf PAD Graphics Tablet £143.75 
PROLINK Joystick Intcrfacc £9 95 
HIT PRINT ZX Printer <89 95 
BBC Single Disc Drive £265.00 
BBC Oisk Intcrfacc Kit (inc fitt ing) £97 00 

BBC Disk-Based software from £9.95 
BBC BUGGY Spectrum Price £18900 
BBC Disk Manual & Util it ies Disc . . . . £34.50 
QUICK-SHOT JOYSTICK Especially for the 
BBC - Spectrum Price £19.95 

Turn the page for more super 
offers from Spectrum . . . 

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 t 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 e a r c h L t d . 



DK'Tronics KEYBOARD 

New & exclusive to Spectrum! 

INDESCOMP 
Superb qual i ty add-on's for t h e ZX SPECTRUM 

B O O K S 

Everything you've ever wanted for your 

Superb Z X add-on's from your local Spectrum dealer 
Z X S P E C T R U M 

I 6 K 
£99.95 

Z X S P E C T R U M 
4 8 K 

£129.95 
Spectrum C o m p u t e r Centres have no 
connect ion whatsoever w i t h the ZX 
Spect rum Compu te r manufac tured 
by Sinclair Research Ltd. 

For Z X SPECTRUM 
SPECTRUM PRICE 

Now from SPECTRUM a Disk Drive for the ZX 
SPECTRUM. The VISCOUNT 5%" DISK 
DRIVE with interface system and complete 
with all leads. JOYSTICK 

Interface 
DOMESTIC 
C O N T R O L L E R O N L Y 

£39.95 
KEMPSTON 

Joystick 
Interface (Joysticks opt extra) 

CURRAH Speech Synthesiser. £29.95 
DK'TRONICS Lightpen £19.95 
DK'TRONICS DUALPORT Joystick 
interface £14.95 
STACKLIGHT Rifle w i t h 
3 FREE GAMES £29.95 

S inc l a i r Z X I N T E R F A C E 2 
The new R O M Cart r idge/Joyst ick interface. 
Loads programs instant ly! Takes t w o joyst icks! 
Just p lug io and play. O N L Y £ 1 9 . 9 5 

Plus N e w R O M cart r idge sof tware. 

ALPHACOM Thermal printer for ZX SPECTRUM 
NOW DOWN TO £59.9!

NOW. YOUR ZX SPECTRUM IS YOUR KEY TO THE 
WORLO w i t h the incrcd ib le PRISM VTX MOO 

M O D E M 
• Versati le m o d e m for ZX Spectrum (16K or 48K) 
versions • Sl im design f i ts easily, matches your 
micro • Instant access to Prestel" & M ic rone t 800 
in fo rmat ion services • Instant commun ica t i o n 
w i th o ther ZX Spect rum users • Use Ihe Prism VTX 
5000 w i t h a Sinclair pr in ter - and pr in t Prestel 
frames 

SPECTRUM PRICE 

F r o m R D Labs 
f o r t h e Z X 1 

S p e c t r u m 

£99,95 
S P E C I A L O F F E R S T O N E C H I P 

A C C E S S O R I E S 
For the Z X SPECTRUM 

ECHO AMPLIFIER 

£ 1 9 * 9 5 
PROGRAMMABLE JOYSTICK 

INTERFACE £ 2 4 * 9 5 
C o m i n g s o o n . . . . 

SPECTRUM KEYBOARD W I T H 
SOUND N O NEED TO TAKE 

YOUR SPECTRUM APART 

Introducing the BBC Mlc io £5 . 9 5 
S U N S H I N E 
m e Working Spectrum £5 .95 
Functional Forth for the BSC £5 .9 5 
The Working Dragon 32 . . . £ 5 . 95 
Dr jgon i ? C.ames Master £1 .9 5 
The Working Commodore 6-1 CS.9S 
Commodore Machine Code 
Master . CA.9S 
The Working Dragon . £5 .9 5 
The Working Spectrum £5 .95 
The Working CDM 64 £ 5 . 95 
Dragon 32 Games Master £ 5 . 9 5 
J O H N W I L E Y 
Atari Basic. £ 9 . 7 S 
Using 0GC Basic £6 .95 
Winning games on the Commodore 64 £5 .9 5 
Hot programs to feed your Dragon £6 .9 5 
ZX Spectrum explored £5 .95 
Mastering th ZX Spectrum £5 .95 
Mastering the V.c 20. £5 .95 
Small business computer , for the first t ime 
users £ 7 . 95 

G R A N A D A P E R S O N A L C O M P U T I N G 
T I T L E S 
The ZX Spectrum and how to get (he most from 
't £ 5 . 95 
The Spectrum Programmer £ 5 . 95 
Tile Spectrum 8ook of Games £5 .95 
introducing Spectrum Machine Code £7 .95 
The Apple l i Programmer's Handbook £10.95 
Programming wi th Graphics £5 .95 
Ihe Dragon & how to make tne most o l It £5 .9 5 
Computing (or the Hobbyist & small 
Business £ 6 . 95 
Simple Interlacing Projects £ 6 . 9 5 
The BBC Micro: to enpeit gu:de £6 .95 
Commodore 64 Computing £5 .95 
The Oric-1 and how to gel the most Irom 
"t . . £ 5 . 9 5 
The Dragon iz book ol games £5.95 
Cumputer languages and Iheir uses £ 5 . 95 
lynn Computing. £6 .95 
21 Games for the B0C Micro £5 .95 
Choosing a Microcomputer £4 .95 
Databases for lun & profit £5 .95 

If you bought your Z X Spectrum 
from a Spectrum dealer listed 
opposite . . bring in your sales 
receipt and we wi l l sell you a 

PRISM VTX5000 Modem 
for only 

But H U R R Y ! Offer must end 
Sth May '84 or while stocks last. 

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 t 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 e a r c h L t d . 



There's a Spectrum Centre near you. . 
AVON 

BATH Software Pius. 12 Y«k Si 
Tel. (0225) CI676 
WESTON-S-MARE K & K Computers. 
32 Atlrefl Si Tel: 10934(119324 

•UNSTABLE Ootmans ? - U Broad Wafc 
Te: (0582) 65515 
LEI6HT0N B U 2 2 A R 0 Tne Computer Clr 
at Mi:lon Keynes Muse. 17 Bri<lo» St 
Tc; (0525;37fif>2? 
LUTON Teiry-Moie. 49 fifir/g* Si 
I d (0562) 23391/2 

BRACKNELL Computer Centre. 44 Ihe 
8roadway Tel 103441 4??3t7 
SLOUGH MU Gam« and Computers 245 
HigJiSt Te) (062851 27194 

BLETHCLEY Rants Ccirpuler Centre. 
117 Queensway. Tel. I09031647744 
CHESHAM Heod Pliotcgiaphy S Comp-
uters. 113 High SL leL (0494) /833 /J 

CAMBRIDGESHIRE 
CAMBRIOGE K P Computers LtO 19.-20 
Va-kel St Tel 10223) 312240 
(Own 6 Days) 
PETERBOROUGH Ptrbcgh Communications. 
91 Mijlj. ' id Rd i'0733} 4100/ 

CHANNEL ISLANDS 
GUERNSEY GrulS. 3-5 The PclfcU. 
St Pete- POM Tel (0481} 21682 
JERSEY Audio & Compiler Centre. 
/Peter St. Si Hdicr. Te! (0534) 74000 

CHESHIRE 
ALTRINCHAM Mi Micro 29 llitjn Si 
Tel 10611 941 6213 
CHESTER Oak'eai Computus Lie. 
100 Bouofiton Ten (0244) 310099 
CREWE Microman Unit 2. 
128 Nanlwich R i Tel 102701 216CI4 
ELLESMERE PORT RFR Computers, 1 
Poollwn Ro Whitby. Tel 051 356 4150 
MACCLESFIELD Camera & Compiler Cen 
ire 11B Mill SI. Tel (0625)27463 
STOCKPORT '.Viking Lid. 
1 little Undcrbai* TCI. (061) 430 3435 
WARRINGTON Wildings. I l l Bidge St. 
k 10925)38290 

WIONES Computer City. / a v i c t t r a Hoad. 
lei 10511 420 3333 
WILMSLOW Swill ol Wilmsiow. 4-6 St 
Anftss Parage Tel (0625) 526213 

CLEVELAND 
MIOOLESBOROUGH VtcKcima iUs-.v: . 
206 Lmlhoipe Ru. Tel. (0642) 222368 

CORNWALL 
ST AUSTELL A 8 4 C ComputdS. Duchy 
Ho^se. 6 lower Avimer Sq 
Td 10726) 67337 

CUMBRIA 
BARROW-IN-FURNESS Batrow Computer 
Ccnuo 96Church Si. fcl (02291 3B353 
CARLISLE The Computer Slap. 5E-58 
LowlhCf Si Tel; (0228) 27710 
PENRITH Penriir Commun; calicos. 
14 Castlegate. Tel: (0768) 67146 
Oten Mon-fr; till 6pm 
WHITEHAVEN P 0 Hendren 15 Kmc St 
Tel 109461 2063 

DERBYSHIRE 
ALFRETON Goidsn HaiWOOfl 69 /1 High 
St Tel. {07/3) 332076 
CHESTERFIELD The Computer Cenlre. 
14 Steorervson Place Tel: (02461 208802 
DERBY C T Eecvoncs. ai Camera Trorpe. 
The Spct Te:: (0332) 360456 

DEVON 
EXETER Savin Cainlies (Computers) Ltd., 7 
Pans Street, lei (0392) 211212 
EXMOUTH Open Channel. 30 The Strand 
I d (0395) 264408 
PLYMOUTH Syntax Ltd 76Ctxiwva 
St. Tel (0752128705 
TIVERTON AEUW M>:ro Computers, 
3/ Dampton St Tel l0884| 252854 
TORQUAY Devon Computers 8 Torhii Rc. 
Castle Circus Td (0803) 526303 

DORSET 
BOURNEMOUTH Lansdmme Ccmpvtcr Ctr 
I LansCOivre Crescent. Id . (0202) 20165 

DURHAM 
OARI INBTON M t K w f. Bro/.n, 
102 Bonrfgaie Tf (0325) 459744 

ESSEX 
BASILOON Godfrey* 26-32 East Walk. 
Tel (02681 2B937L' 
BASILDON Gadlrey's Coinpulci Centre. 3 
Lam-Jon Maui Centre Lanidoii. I d (02681 
416/4 / 
CHELMSFORD Maxlcn HWinar Lid. 
5 BiOornhtM Rd Id . (02451 354595 
COLCHESTER Colchester Computet Ctr. 
16 SL BoiolphS St. Tel. 10206) 4/242 
GRAYS H Reynolds / 9 Or sell Hd 
Tc! (03/5i 5948 
ILFORD Woolfmans. 76 more Lane 
Tel (0I| 4 76 1307 
ROMFORD Conrouter Centre. 72 North St 
Td 0708 752662 

HAMPSHIRE 
ANDOVER Andwur .'••.idic. 105Hiuli SI. 
Tel. 10264} 58251 
BASINGSTOKE fiShCIS 2-3 M-Jikei 
Placc. Tel. (0256) 22079 
PORTSMOUTH Cy ru s Computers Ltd 
261 Commercial Kc . Ic-I (0705) 833938 
PORTSMOUTH |Water loov l l lB ) f i R 
Mictoiano. 7 Queers Parade 
Tel (0/0141 59911 
SOUTHAMPTON PJ Parker K Snn Ltd., 
11 West Frcl Rd. Bittern? 
Tel |0703l 445926 
WINCHESTER WinOitSltr Camera & 
Compiler Centre 75 Parchment St 
Tel' (0962) 539B2 

HEREFORD 
HEREFORD Mdgray H lech Ltd.. 
49 Bioad St. Td (U432) 275737 

HERTFORDSHIRE 
BOREHAMWOOD Master Micro. 
36 Stanley Rc Tel: (OH 953 6368 
HITCHIN Came-a Ans (Hero Compiler 
Orvisiw}. 65A Hermitage Rd.. 
Tei |0462l 59285 
POTTERS BAR The Computer Shop 
157 High St Tel (0707) 4441/ 
ST ALBANS (Her ts ) Clarks Computer 
Centre 14-16 Hollyaell Hill. 
Td (0727) 52391 
STEVENAGE D J Computers. 11 Town 
ScuaiL- Tc: (0438J 65501 
WATFORD SRS Maosystems Ltfl . 94 Ine 
Paiadfc Hwh St Td. 10923) 2660? 
WELWYN GARDEN CITY OJ Computers. 40 
Frettarw Rd Tel (070731 28435.28444 

HUMBERSIDE 
BEVERLEY Compjj.ng World. 10 Swaby's 
Va-d Dyer l a m Tel (0482 881831 
GRIMSBY RC Johnson Ltd.. 22 Fiiargatc. 
Rtverhcad Centre. Id . (0472)42031 
HULL it>e Corocutci Centre 
2b Anlab,-Rd Tel: (04821 26297 

ISLE OF MAN 
DOUGLAS T h Coletaurn Ltd 
57-61 Victoria St Tel: f0624| 3482 

ISLE OF WIGHT 
COWES 8eken Sor. 15 Bath R,1 Te; 
(0983) 297181 

KENT 
BROAOSTAIRS ViJeO Visxjn 19/20 Wilkw. 
Court. Si Peters Park Road Tel (08431 
63284 |No Early Closing Day) 
DOVER Ken! Photos «Comcjters. 4 King SI. 
Tel (0304) 202020 
GRAVES END Marshails Compulers & 
Cameras. 3 Windrm SI lei: (04/41 65930 
ORPINGTON Ellis Marketing Ltd.. 25 Sta-
tion Sq.. Polls Wood Td (0689) 394/6 
RAINHAM Vicroway Computers L ID . 39 
High St. Medwsy Tcr«ns. 
Tel. (0634) 3 /6 /02 
SEVENOAKS £rrest Fieder Cc<routers, 
Dorset St. Tel (0732) 456800 
S i n i N G B O U R N E Computers PhjS. 65 High 
S: Te: |0795) 25677 
TUNBRIOQE WELLS Mofl.jta Cmptrs l t d 
?ft-.1!i St .loins R<1 Tel (089?. 41555 

LANCASHIRE 
A C C R I N 6 T 0 N PV CompjIe S. 
3W Waier St. Tel 10254} 3652 i ;326n 
BLACKBURN Tempo Comp.itors, 9Ranvay 
Hd. I d : (0254) 691333 
BURNLEY IMO Computer Centre 39/43 
Standish SI 88 n lAP Tel-102821 54299 
BURY ( L a o c i ) Mictc-North. / Broad St. 
Tei I'OGl) 797 57G4 
PRESTON WridinjS. 49 FiSltttgaie 
Tel: (0772) 556250 

LEICESTERSHIRE 
LEICESTER Younps. 40/42 M m Si 
( d 105331 544774 
MARKET HARBOROUGH Harborcmgti Hone 
Co.ntpi.lers, 7 Church Si 
Tel. (0858) 6305$ 

LINCOLNSHIRE 
GRANTHAM Oak cal CoiipLlerS LLC. t21 
Uufliey Rd. Td: (0476) 76394.-60000 
LINCOLN MKO Comouters. 24 Ne/'iancs. 
Te: (0522) 2590/ 

LONDON 
EB Pcicnrals. 85 H«gh St. Moilh. fci;^: Ham. 
Tel (01) 4 / 2 6941 
E17 Firt Computers I id . 125 H gh Streal 
Wa thamstcw Tel. (01) 520 7763 
EC! Sidney Levy. 17-19 Leaner lane, 
rel . {Oil 242 "3456 
ECL Pedro Compter Services Ltc 47 
ClotKenvrt R a a a Tol (Oil 251 8635 
EC2 Dcwcn Ccnipulci Cenlie. 155 V.coigasc 
"el lOi) 636 3339/1330 
N14 icO"' S m . ' 9 8roac«vay. Trv P/w/ne 
SouthMte. Id . (Oil 882 4 942 
N 2 0 3astiehursi l td . 1291 Ihqh Rd 
le (01) 446 2260 
NW4 Da Vinci Computer Sine 112 Been! 
SI Mercian Tol (01) 202 2?72 
SEL Vic Odcen's 6 lonxin Bridge wa» 
Te (01)403 1988 
SE9 Square-Deal. 373-375 Fooistray Rd 
New t l l lum I d (01)859 1516 
SEL5 Castlenurst Ltd . 152 Rye lane 
Peckham Tel |Ol) 639 2205 
SE25 b r.i Marketing, 79 h«ul' S i . Soulti 
Norviood.rel (01)653 4224 
S W 1 6 8u1fe- Micro Step. 310 Streatr.nm 
High Rc Id. (01) /G'J 288/ 
S W 1 9 Erocom. 31 H.ghSt.. Wimttedon I d 
(01) 947 7678 
Wi Comcoiers ol Wigmore St . 87 Wicmore 
Si. Tel (01) 48G 0373 
w i GK Photo & Computers, 92-94 Waitfou-
St. Tei (01)437 0162 
W I S ine rftlr. f, Micio Cftnlro, 256 
Tulleniiam C<K,-I Hd. I t 101} 58C- 5826 
W2 Uevron, 4 Edgware Rd 
Te: (01) 724 2373 
W3 Thames Computing 169Htgrt Si. Acton 
Td 101)952 6368 
W7 IK tiectiomcs. 11/13 Bosio^ fid 
Hanwell Tel: (01) 579 2642 

MANCHESTER 
GREATER 

BOLTON '.Vild-no l td 23 UCSMSjatt 
Tel. (02041 33512 
MANCHESTER I rvnax L tn 6 Fxchange St 
St Ann's Square. Id. (061) 832 61b/ 
OLDHAM Home & Ou&ness Compateis l i d . 
54 Yoikihiie St Tel (061| 6331608 
ROCHDALE Home & Busintss Computers 
75 Yoikshlie Si. Tel (0/06) 344654 
SWINTON Mi Micro Ltd. 69 Pjrl'Xiton 
lane. Tei: (06 M 723 2232 
late Night Friday 
WIGAN Willing Ltd. 11 McsnCS SI 
T d I 0 9 4 2 I 4 4 3 8 2 

MERSEYSIDE 
BIRKENHEAO Fans Cameras&Hi*Fi. Dartre 
Mill, Rock Fe«ry Td. (05l i 645 50C0 
HESWALL "hornyjard Computer Systems 
46Penstry Rd Tel (051) 342 7f.tf> 
HUYTON Ian Huughtui 5 Huyton Hey Hd 
Tel: (051) 439 5705 
LIVERPOOL Bearff Radio. 20-22 Wtule-
::lHpei. Tel. (051) 709 9898 
LIVERPOOL (Alntree) llargieaves. 31-3/ 
WarbreckMocr Tei (051) 525 1/82 
SOUTHPORT Central Computers. 575 loid 
Si. Id : (07041 31681 
ST HELENS SluflO 55. 55 Omsk * St 
Tel: <0744) 39496 

MIDDLESEX 
EOBWARE GK Photographic A Computers 
106 High St Te . (011 951 1000 
HARROW Cameia Arts. (Micro Computet 
Division} 24 Si Awes Rd 
Te (01) 427 5469 
STAINES Spdlhorra Microsystems l td 2 
Kingston Hd lei (0784) 55659/55554 
TEODINGTON Andrews Otoad St 
Te: (01)977 4716 
UXBRIDGE J K I Compters. 7 Windsor SI 
Tet (0895) 51815 

NORFOLK 
FAKENHAM FasWie*. 12 Norwich Rd 
TeL (0328) 51319 
NORWICH Sound Marketing. 5? St. 
Benedicts SL Tei (0603) 667/25 
THETFORD C B fi Micros. 21 GuxthaJ St 
Td |0842) 61645 

NORTHAMPTONSHIRE 
NORTHAMPTON Doimans.22 Princes Walk 
Gcosvenor Cenlre Tni (0604) 37031 

NOTTINGHAMSHIRE 
NOTTINGHAM c3C0t)S Carraulers. 13 
Viodlesate Newark TU I&636) 72594 
(Just Opening) 
WORKSOP Coinpulergra|>lBji. 132 BndgL-
St Tel .0909} 472248 

NORTHERN IRELAND 
BELFAST Artnur hotisor l rc 37 Great Vic-
lo»ia SI Tel (02321 246336 
PORTSDOWN Pcdlows, 16 Varkt l St.. 
Craiflavoo Co Aimagh Te (0762! 332265 
LONDONDERRY Foyie Compuier Systems 
3 Bishop SI Tel (05041 /fifi.137 
NEWRY Newry Cconpuier Cerilit 34 
Vonaghan St. Te (0693) 66545 

OXFORDSHIRE 
ABINGDON Ivar F eids Cnirfiulcrs. 21 Stuil 
St. 5el 10235! 2120/ 
BANBURY Compter Plus 2 Church Lane 
Tê  (0295) 55690 
OXFORD Iww Fii-ds, 7 St Ebbes SI 
I t : (0865) 24/082 

SCOTLAND 
ABERDEEN NorthEasl Compulers. 1-36IHS 
Si.. Peterheac Tel: (0779) 79900 
AYR '.'ennats 6A Nftiv P/iflg.- Sl 
l t l (02921264124 
DUMFRIES Vermis, 71 English SI 
Te: (0337) 54547 
EOINBURGH iho Sibcwi Cenlie. 
6-7 Antigua Sl. Tel (0311 5S7 4546 
GLASGOW View Moms Ltd. 340 Argyle Si 
Tel: (041) 221 8958 
HAMILTON lorn Dickson Computers. 8-12 
Cadzow St Te (0698) 283193 
KILMARNOCK '/tnnais. 49 Foregate 
Tel- (0563) 32175 
KIRCALDY Kirkaldy Pnultyiaylw; Seivces. 
254E High SI f.fe Tel: 10592) 204734 

SHROPSHIRE 
S H R E W S B U R Y COMPUTERAMA, 
13 Castlogate lei 10/43) 60526 
TELFORD Computer Village. 4 Ha/eidiw 
House I d l e d Tcwn Centre T6 |0952i 
5067/1 

SOMERSET 
TAUNTON Grays. 1 Sl Janes St 
Tel (08231 /2'J85 

STAFFORDSHIRE 
STAFFORD Compuierama 59 lorgaic St. 
Id. (0/85)41899 
STOKE-ON-TRENT Ccmcuterama. 11 Mkl 
Sguarc Aicade Haniey. (0/82) 268620 
STOKE-ON-TRENT Mciocftip. 3 / Sla-
tk f l Rd ftddulph Tel (0782) 5 i 1559 

SUFFOLK 
BURY ST EOMUNDS Bury Compiler 
Centre. 11 GutWhall si. 
Ic: 10284} 705/72 

IPSWICH Brainwave, 24 Crown Sl 
Tel (0473) 50965 
LOWESTOFT John Wells. 44 londc-n Rd 
Nr.rth Td: 10502 3742 

SURREY 
CAMBERLEY Camera Arls (Micro Compute* 
Division). 36 High Sl. Tel (0276} 65648 
CHERTSEY Chertsey Cwpj ier Centre. 1 
Windsor St Tel (09328) 64663 
CROYDON Classic Cameras 16 St. Georges 
Walk I d (01) 68b '2012 
DORKING Dort<ir»3 Comfoter Centre 16 
West Str Tel (0306) 881557 
EPSOM liie Micro Wcikshcu. 12 Staiun 
Approach Tel: (03727) 21533 
HASLEMERE Haslemere Compmeis 25 
Junction P. (Aij| Re* cinema) 
Te.: (0428) 54428 
NEW MALOEN Surrey Mere Systems. 31 
High St Tel: (01) 942 0478 
R I C H M O N D Crest ConputerServices, 8 Hill 
SI. Id. (Oil 940 6635 
WALLINGTON Suiity M«:ro Systems Ito.. 
53 Wocdcote Rd Tel (01) 647 563f. 
WOKING Harpers. 71-73 ComTercial Way 
Tel (04862) 61061 

SUSSEX 
BEXHILI-ON-SEA Computeware. 22 St 
Lwoards Rd Tel (0424) 223340 
CRAWLEY GatttCk Cumoutcr Serv.cea 62 
Houfevard. Tet (02931 3/842 
UTTLEHAMPTON ABan Clase Ltd. 35 High 
SI Tel (09064) 5674 

WALES 
ABEROARE Inkey Computet Services Ltd. 
70 Mill St Ihe Square Tiecyron. 
Tel i0685| 661826 
ABERYSTWYTH AoerData at Galloways, 23 
Pier Sl Tel (09 70) G15522 
CARDIFF Roiwa" Con. ' 8-22 Hign St 
A/Clde Tel: (0222) 31960 
LLANOUDNO (Gwynedd) Computer r^jS 
Diswunl. 15 Ctoitmcl SI. Tel 104921 /9943 
NEWPORT ( G w e n l ) Randall Cox. 118 
Commercial St Tei (0633) G7378 
PEMBROKE Randall Cox. 19 Mam St. 
Id: (064) 682876 
W R E X H A M T E Rntwris. 26 Kirq St 
Tel (09731 364404/364527 

WARWICKSHIRE 
LEAMINGTON SPA IC Computers 13 
Russell St I D 109261 36244 
NUNEATON McfoCdy 1A0ue«nsRoadTd 
(0203) 382049 
RUGBY I ho Huuly MKIU CenirO, 9-11 
Pesenl Sl Tel (0786) 70522 

WEST MIDLANDS 
B I R M I N G H A M Slwrwocrts Gt Western 
Aicade. Tel (021) 236 7211 
COVENTRY Gltens. 22 Market Way. 
Ic' (02031 2834? 
DUDLEY Central Computers. 35 Church Hill 
Precinct Tel (0384) 238169 
W E S T B R O M W I C H 3el l8Jo»» 39Cu«ns 
Square. Tel i02l) 553 0620 

WILTSHIRE 
SALISBURY Whymark CompterCenli? 20 
V llord St. Tc! /0722) 266B8 

WORCESTER 
KIOOERMINSTER C»ri:ial CfliiipiHers 20-
21 Black^l l St. Td: (0562) 746941 
WORCESTER DavdWanng ltd.. 1 Mjrmion 
house Ugh St Tei (0905; 27551 

YORKSHIRE 
BRADFORD Erricks ?otosonc House Rav» 
son Square T*l (0274) 309266 
OEWSBURY Hcme& Business Cwrouttrs, 
59 Oa>sy Hill Tel I0924| 455300 
DONCASTER The Soil Centre 6 Qiyjtns-
gale Walerdak Centre U (0302} 20088 
HUDOERSFIELO R^naics (forme'iy 
lau^es) 12 Oueen St. Tei i04R4i 25334 
H U H Carputer Centie 26 Ar atiy Hd Id. 
(0462) 2629/ 
LEEOS Oass 4 U oh. 4 lower Uriggate 
Tci (0532) 454451 
YORK Ycrk Computer Cenlre 7 Stoncgate 
Arcadt Tel (0904) 641862 

BEDFORDSHIRE 

BERKSHIRE 

BUCKINGHAMSHIRE 

N o t all i t o r e t c a r r y e v e r y a d v e r t i s e d I t e m , plc.atc p h o n e beTore m a k i n g a j o u r n e y • p r l c c t c o r r e c t a t t i m e o l g o i n g t o prc«» B * O f 



PROGRAMMING FOR THE 
MICRO AND 33S 

K n o w l e d g e i s w o r t h m o r e 
t h a n g o l d — a d d t o y o u r 
r i c h e s w i t h b o o k s a n d 
s o f t w a r e t h a t g i v e y o u 
m u c h m o r e . . . 
INTERFACING THE BBC 
MICROCOMPUTER 
C o l i n O p i e 07 084724 X 
Everything you could want to know about interfacing 
the BBC Micro to the real world. From the general 
and theoretical to the specific - including five major 
hardware projects. Build a motherboard, user port, 
analogue port, 1 MHz bus board and a light pen. All 
m/c software included. Hardware, Pcb's 
available! £ 8 . 9 5 

BBC MICROCOMPUTER 
INTERFACING ROUTINES 
07 084725 8 
Software to accompany the above book. Cassette 
tape. £ 9 . 9 5 inc V A T 

INVENT & WRITE GAMES 
PROGRAMS FOR THE ELECTRON 
N o e l W i l l i a m s 07 084719 3 
Learn the professional games programmers' 
techniques! Four complete adventure games 
incorporating artificial intelligence - for the Electron, 
described and annotated. Styles of games, design 
and structure explained. £ 7 . 9 5 

THE BBC MICRO AND ELECTRON 
BOOK 
G a v i n H a i n e s 07 084742 8 
The ultimate programmers' reference! You could 
spend months searching manuals and magazines, 
and only find half the information included here in 
quick-reference form. Valuable facts about the BBC 
and Electron ROM's, systems, and programming, 
help you make the best use of your Acorn computer 
for fun. education or profit. £ 8 . 9 5 

BBC/ELECTRON ROUTINES 
07 084764 9 
Useful programs from the book, plus a 
Disassembler/Monitor. £ 9 . 9 5 inc V A T 
Coming shortly, please tick box for details, and send 
to address below with your name and address. • 

The McGraw Hill Computing S e r i e s . . . 

SILVER COVER: WORTH ITS 
WEIGHT IN GOLD 
Get them at your local book or computer 
shop or direct from: 
McGraw Hill Book Company (UK) Limited 
Shoppenhangers Road, Maidenhead. 
Berkshire SL6 2QL 

ftnl 

S p e c t r u m 4 8 k 

M A K E YOIJU O W N T V F I L M S ! 
with L I V E A N I M A T I O N 

& M U S I C 

SAVE t h e m . . . 
£ A M U S E F R I E N D S A N D F A M I L Y 
wires Y O U P I . A Y T H E M H A C K : 

A P M •.'<!! ur. - i l l ; 
/. m i l l ! " 

II A N I M A T I O N C A S S E T T E M C A 

S P E C I A L 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 YOU T O : -

C A L L - U P ANY ME.MDBR O F C A S T . I N C L U D I N G V K O . U E M C O P T E R 

A N D A HOST o r ' P E R S O N t f E L ' I K A C H O I C E OP N E A R L Y 30 ' C A ' - . L S ! 

M A:CK E A C H ANY C O L O U R - L A R G S O N E S C A N RE IN T W O C O L O U R S ! 

T H K V W A L K , H I I N . C L I M B & F L Y . 

B U I L D H O U S E S , C H U R C H E S F . T O . IN A F L A S H - £ E R A S E T H E M 

U P T O 1 0 M I N S , PTLL ' 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 AS 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 TO S A V E YOU M A K I N G E R R O R S . 

I N S T A N T P L A Y R A C K , E D I T I N G A N D D E L A T I N G AS YOU GO A L O N G ' . 

MOST 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 : LSI*. 

C O M P O S E YOUR OWN T U N E S USING T H E S P E C I A L T II R t 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 YOU 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 . . . IK YOU N E E D TO' . 

S T O R E I P T O N I N E H O - S O T B T U N E S T O ' C A L L - U P ' A T A N Y | | W K 

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 ' t 'MR EH IN M E M O R Y . 

C H A N G E T U N E S AT 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 1 . 

YOU C A N E V E N A D D P E R S P E C T I V E TO B l l I L I )1 N US . R O A D S E T C . 

NO SPECIAL SKILLS OR COMPUTER KNOWLEDGE N E E D E D . . . JUST IMAGINATION'. 

E l l U R S ' P A R K 
(XI US . W1 M i l OR NX . 

D O R S E T . H H 22 0 R P 

. I - Uif . P IN . studios » 

62 YOUR COMPUTER, MAY 1 9 8 4 



T H O U G H T S & C R O S S E S 
37 MARKET STREET, HECKMONDWIKE, WEST YORKS. 

Telephone 0924-402337 
COMPUTERS 

So«i<;r«i'Vt -JBK 
S i * " ( i v ) i i 
OUC 8 
.-. . i l l I " 0 MiU'.v.;ii 
i t lo| i ;o 
C n riiitc.Oi: 
Cl»!'>l'!ll<1li 
ftv!.i;t«li-i 
W T X 0 0 0 
f-.'TX b ' 2 

C. i s s ' - i i i 

MONITORS 
fii!i,'!."v 14 M I I IMKM • V 

C1 9 9 
L 120 t i . i f v w I - ' C» » S e v e n . . lO'J 

l " 9 " 
i 399 DISK DRIVES 

. o i l C u w a n a Single Drives 
1 0 0 K S / S 1 0 Track C ' 6 5 

1 - 9 9 2 0 0 K S."S 8 0 T r a c k f 2 0 5 
•tOOK D.'S 8 0 9 Track f ? 3 0 

t ' i O Cunv ina Double Dr ives 
( 2 0 9 2 0 0 K S /S 4 0 Track I " l b h 
t 2 9 9 *400K S.-S 8 0 Track C 3 9 9 

8 0 0 K O . - S 8 O l r . i K l : f 4 6 9 
C o m m o d o r e 100K S/S 1 5 4 1 
w i t h f ree softv.-are C 2 I 0 
3 " Min i Dr«ve S:S 1 0 0 K C175 
To rch Disk Peck C 8 0 0 

CLLL'TLL'.L-'lO*.' 
P " it>." Pl 'oitcr 
C o w n n x a o . 
R ^ S O I I R X H O - r 
C;>S<: • F X 8 0 . 
Ciysc" M X 1 0 0 III 

PRINTERS 
5 2 0 

CDS 
I 2 7 9 
T . 3 I 9 
I 3 9 0 

.£•150 

L| isw» I X 100 
One Co'«»i ' Pr imer . 
Sl i iclHi i ° r in ie r 

L 5 3 0 
f 1 2 0 

. -J39 

JOYSTICKS 
Kontpsto in In te r face 
S|M*olrintt l ' 2 3 
SUI.J S ^ o l - i n te r face 
S p o c i i i " " I ' 3 7 
Sure S h o i DOC . . . f 15 
SI-I S'HJI COMWHO<IO«I? 6-4 
•Ac 2 0 . I" 15 

P)i> A: i i i m m i l u ' i ! (Sii. 
Vi, 20 
C' i in i t "<l : | i ; C o t n p l o i c l 
SLTEBI' M I 
C . r r : . l l ' .ur ?*r:i;u:Ui<n-;i3 
i iHO 
C I 5 C<ISS.-: IOS TO "or C4 SC 
V\\ils;ish Disk;. b ' 
S 5 S O 40T 
S ' S O D 4 0 1 
O 5 I) O 4 0 T . 
s $ o r> fior 
3 " Disks Sir m -

i r> 
1 3 3 

C I V 

••o lor n ? 
10 lo- l?20 
1 0 lor £ 2 2 

. 1 0 lor C2S 
... 1 GO 

SPECTRUM W OK 
n-.r» 

ll.Slv.r i Of. 
« <>', 5 2 = 

0 70 
JO Sfitefv a.-srvK c 8,3» 

ll.Slvtr JS S.2S 
C*>HI <.»•»>*• Q-Jlvn 0 
A'M C.'SWK *• H 31 
DFH^OMTLK* A-SI-XY •f as 8.2» 
IMUM U'l t. -it. li JO 
r»« 6 ah II.3> 
Oinir.«>:n l . l i l Ani: 5 9C- 5 
ro-.ii ol 0MTU An.- r. ;n. II JO 
CC*->T DLLLM Am: i . Ob 4.40 
Sfis 0* 0n:<i /•m: CO 00 c.:5 
(•piyvM'i 
VU« Clll.ll 

Am-
Ail.: 

n at. 
3 06 

It J1 
8 CO 

CJIC An-: 0 00 C 20 
in A.t.: « as 
C-HI* 11 Ail.: 5 00 0 55 
ItadDlfl Am: f sr. •1 40 
(IOMM *:<«• A/li- ^ as M >S 

. lulw A.lil 0 05 e 2i 
MVJ!»-> Ariit < as .1 <5 
ln.isShl. i l A/1.1 4 01 •1 4V 

Aii.: 4 50 4 40 
fwlb Arte -4.3S 13.0D 
Ci«». Art.i «a-i •1 <0 

f«vit» A»W 6.S5 < 5*5 
JrCOl'f Artie 4 35 iSS 
HI*M« SlXUi- IV0» ' •I » 
Cvu» S Cl*.» Si Kill. S 30 
siglil jmuiKfln Sivui- f.Si ; i s 
llft'ia-* A » a- 0 H 
HUM:* Cua* Sk«i; Sr<lii- vso 0 30 
"gnpr,- Konte 5IXUI- s s r I S S 

SlMUi* 4-rt 5 30 
ChffcwataJ " i - i Si-.-.liii r, 7-. 

CMKWI r»;k SlT.Ul. s •:•> 
t M H 1|||II» ILXLL" 
Vu C|i: y.viu- nor. 
Vtl 1 Ir Si-.:'<i- 8 50 
v.. 30 Siv.WI" ^ 11/.VM/.-1* Miwbn ^ 4 4?. 
Elillli-.IV «»> lull Si.;iM 1.95 4 45 
Srnil M w t A.'v •JIM!:.I ' 1 06 AI.: A'W II-.-.1I.1 S ro 4 as 
IH| Llli-ull- 5.50 4 05 
T...V. Am U-r-j ic t (It 
luftK J«iiM.i r>j 4 ah 
P.S.S S I U ..-jl« 5.50 4 95 
CHOI* U .̂̂ -Jio 6 < M{. 
I'vM.'.l VW, lyfVI'.l E :/J S Mh 
-Jl» T|.|-.;x C-v.ul 7 50 0.T5 
TM C'VlMl « :/.• Si l l 
CytiM C-i-H.ll ; W 4 -J; 

. Pcaamjil C-vml (. "XI 5.85 
I3D««-> •! Xi n.JC 

C'lllt:. O411 GI (jo i ->i 5 it-
•• •J 31? 

M- Wi-nv OIIJ-I 1 XI i. ac Ob&n T » 5.2c (tt.ir.-t ffl^.i LLT'AN • WI sar-
l-J.'. Ol- S V. tVi. •i n s OI 
I'l-ul-.! S '.V ; AS 5.2! 
Mint V.nf. !'.'.%• tVn - as s :i-
>•1 s»i •/:<', S'F. P S VJ 5 35 
T10111 0KT 95 5 35 
3p«-J O.01 nc- ; ?(. s:i5 
MrMwt l i o»:- 4 4 AS 
Al l ry OK- 5 05 005 
F^'VAII CKI 5 as H 
W-Mt l :<» ft 90 c 

cos 5 95 1 5 » 
-.Vrij..-. . v n OIK 4 ah 
>•«->:»• i« COS 0 00 5 30 

COS 0 9* T 35 
M S s a-. 
COS 090 5 30 

VJFL VU-oje 25 V.>J U|<ll>f ' WTWQPC var, I-
OtMl 5 -.10 i 30 
Oolu-.w 0.95 •J20 

rhAi* :III M O M I V I KM-. 
•IJi. H,.....|« V.>:m-<jt S.9I c-ro 

Sl-!«ho d 5.0C- I S5 
:i«t\u fli :>>r .1 r. no 
4.11 "10 V SIM.I..-J 0MJ S 55 
S-.|i«» Sl.ltAcd 4 SC- i SO 

n nn r. ns 
VIllM-. Sliisl-i. J 9 50 5 55 
VK-SMFTULF lets 5 90 i 30 
I.XM -.- lr,;-> % so •1 "-is 

Ul". 5 SO 1 H 
.LO-.VR, P n l . Ul-. i.eo -I 
'.im a lo l i S! l ! S if. 

SAfh l l i n ' f n ^ •• 1". 
" . A H " 4 9 i : 

Mp-'lfclf 1 K: A'Y.N 095 5 35 

M.Hi.l M I3CO 
tr.tium. e ->s 

l."»i.|- A<> 5 25 
Mi'&j.i t ev. PCO 
AO rune* Dll 11 r. « 
llxrMl A'lH'. 0-i-a) 5.M 

11.10 
<-?5 

St/M O'.C (tUI«l 
5.M 
11.10 4!}-. 

j . n j l j -rli OlUHl 5 CO 455 
ll.l..^.- S-S11I1 S >i 5 3s 
I'.-IJ-PJ A|IJL» 9-Soli 5 « 0 35 
>/.••-:''1 • S-Son S JS 
!."l/l*l|l SOSuli 5 >5 5 35 
9 l w r v 5.1 S>Soil 0 15 
C.t»: ll«« S'Sufi 5 35 
frfi DMtl4C SSoll 5 M 5 30 
* • « • ; « : < « S!lolJ B 910 • AO 
IV»OI Ho S S.1I1 5 35 
S*-. SpKv- S-S«ls 5>5 5 35 
r .-^.'nf.jfrti f.Knll ••3b 
l A w n i-piuxt^. i-Scli 5 35 
F-Ml Bl-Ji :• K C- 35 IVJ, S (V*.. >•; ' ! .•» 0 V, • .10 
C)»»'i i-yi ir- a..: S,;. 5 3a 
r/»-,i V1r«- 9.-; 3.:< 5 » 5 35 
Cmk 1.; 3 i« r.-r, r. !', 

n JO 5 3S 
3C TUMIII 5 >5 35 
Pv^-.d •*nlMv soc 4 -IS Pv^-.d 

- j-ilMir 5 50 4-35 
2-i 7JP O K 4?r. 
AlfWK 5 B 4*JS 
Van Ur>i 5 55 4 55 
/.I. r-..nnr } W 4 
SlMln'i . ' .l.i I't sos; 4 as 
2^.1. 5 5C 4 55 
jii-eif.; :.i:k r j a n . s tc 4 as 

05: 4 i o 
s u : 4 90 

rAi'siui iv lwl 5 >5 5 35 ««••.) ia i ' d »? 5 35 
b so r. ."A 

A5: O K C 
iti.-.-o « *5 < 

I'.-V.* AlIl.Tt V Mm c .a 
r . y Itor i -rs r m 

f 11 C i'.i.v V1 6 >0 0 Jl. 
&:<» i-t'.- C-.e:'. 5 5: 4 9 5 
l'l-."Al CF o .70 
lli.>J. W//II- * >\ 0 00 
TMI- 5.55 6 35 

'T 5 35 
II" AWA 8 » 5 JS 

553 
M> el •>» f t 5 W A 95 
•904 $ 9 W 4 -J5 

M o 5 35 
t iUnf t ) 5 » 0 35 
Bi'W O./ cm n 01 530 

C.U SMI O'JS 
'W i - l l A>10 13.CO >co 
OuMlfiKl A. 0 95 5 J-i 
C> •.:.!> l>:ic .-ar. > 10 
w <!«• • 0 95 6 9S 
TM«>4l4 5- 'Mmw 1390 •2 00 .'.cl;.->ii. A.lv uv«l 9 !IJ» n a:: 

Uvtl P 9 50 5 92 
l^v.l « 1195 JO 

V»F»I» l«arm 14 ur. 
S'.'i 9 95 S 35 

«!.««• Kl<l r^omr r »: > ir. 
V j f * 1 Sr-s^l 3 as .• as 
A Vv.: 5 95 6 J5 

M»\.i« 
'A..Mr.3 95. 

5 W i 8 v. « Jft M»\.i« 
'A..Mr.3 95. UV.-i 59: e .-h 
Sl»- KlMo 0.-IV-.-I « S-. C 25 
0' > tu ig ' l s s i J 90 
V j . i -o lwn i - i 1 5 95 5 3b V.-t rq 1 J HM> s a-. 35 
0»>-«ll» 5 9V 0 30 
ftl l i -q l^ 5 95 5 35 
C«<X|lv.il K 1 3 - . " T a*. 7 in 
Tl« OH.I C-r.nli 14 !>* 1300 

'.o&iu. Kiirp 4 » l iOJ 
I'lotAlv 1 -.111" Wlirp M 13 00 

c-... .. C..Ui||.« M >4 iaco 
1 mi|i/4 0 1.1.0 C 55 025 
!>>•*•••. ( i w y * 1.1 i . i r n 
AW An< c. R . 0 70 
- i r j u ii:«.!* 1-1.90 1JCO 
S I T K I I W 
Mill 

l>nnl 
l i t 

<••:•> S25 S I T K I I W 
Mill 

l>nnl 
l i t O.'O 4»". 

l u ' J - C<KT r. >5 0 J5 
Sin* lw« XWCi CKl 4 55 t 5 5 
l.ll-l cm i» H Il-i0 
M n u m V.11 l/i:ninnrii r. VS B2S 
loufttl MaMjMi M i W t l 6 55 C- 25 
r-c«>ii 

An»;k 
Hvvn 
tv . I . l I S 

4-JS 
535 

.V«fOfl 5 »:- 5.35 

<.m»- B.V/ rm. 
1 
• ns 

4 95 
s as 

IH-VIMSVV. IF.lMMt 
IftlHIW s -:o 

7 ir, 
4 9S 

CrfH.i C . ^ l 7.5-3 9.TS Fcl'V.i A-RCU-. n «• OTO 
;•« u>:< 
Cu.ilHilia r 

Cji/«l 
IJIR.H 

4 35 
= :is 

4.CO 
s:is COMMODORE 6 4 <S.. 

yet 5lJ li « 0-1 CI-MII 5 95 5.35 0' 14-.C 

<S.. 
yet 

I)./*>.«'> Cs.r«l : 03 4,co 0' 14-.C 
a » 9 CO VllUillr PI.; R.-.lt r. as K J-, ML-.M ' Cy-i-fU'C 5.53 9.CO MSMl P.lHJi HS4l! 25 03 22 CO Ml-M J 

Cy-i-fU'C 
'1 * I acq 

9 CO t w «•••> a 14 <1:1 i2,;o GK. IMI . - I / Cu^r'^ii iu 9 9> 
acq 
9 CO 

llaWY 120 C<MI 5 9> 9.CO 
!L«L BRC P'-.»C» •J at 
9.CO 
!L«L BRC On-

PIS; fli IM ' IR 
9 V» a CO 

w our* PIS; fli IM ' IR O'SRVI- 5-35 8 55 
VuC4< 

cs><» •4 as 1.1 CO Au«ipUiii C'3iva* 7 9? 7 ir. 
V.i 1 ll ! • * « • « 90 13.CO Puv« Q-ll'.O- 7 !>» ? is 
•••-IUS-. > as S 5S IS.aii- -AWlrtfil c i i i . i t - 7 95 ? 15 

>95 S 05 5:—j r.« O 5l».f 7 «r 7 is 
•VV4- li 90 U W W . asii.» 14.95 IJOO 

V - . l , - . A-.a.- ).-35 i 9S Ilila-a AUica A-i'oa 5.95 5 35 
1-|«<«»H Ogpji • \ : < ' - i P5 C«"l< C>-.1'»-.K A-HOp -. 10 
t|r.-|.' M.1.1 Ars," a 30 « 30 13 * wt Ire. A-||.)0 7.9 S J IS 
" j l l ' r vl ftilm A-.a.- 555 5 95 > ir^ 1". .r An/Of 5.95 5 35 

>01 4 >5 Hv<K«.l 7 90 7 10 
•ii.[,-.•< •Vf P 90 Ouyj. Va.rtfl 7.90 7 IS 

A-.v- >45 8.95 (May A-.lCtt 7.5? 5 IS 
•'ihiic »I».1 >55 ; 95 r.ss : is 
I'ftUAMln SAIIipOl 1.30 1 10 7.95 7 15 
—«Hll Sullipul 755 ; 15 5-.s ui G.CO 5 95 

PACC 17 f5 i t OS Irf-V AUfM 11 V) a-. 
..If,. . Mil osc 6*5 I ' * ..K'.-iin Tv̂ aa- 11-Wil *" l l),!0 OHO 
Cv:i*i-.'<" IAI I IUI P-L-a PUAVC 7 9 5 > IS •cUnniDU' E'.tisc 5.55 5 35 
Jiin- 7 55 7.IS r.fth'c 0 •• I-, 

l-IAA /9S 1 V/ls:ow. Htvn-.iM S,9> 5 31 
<.li. <3,11, 7.55 J IS >L.rk III' FI.55 5 25 
r.K'faor /«d/fi.' ' r Tic? 0 55 C-2S . ' l lo. i l* 1.1 11CIJ 
SA-KJI L-riM/i /•Jr. r >0 i».^.|iv i«»-or» lMli i . i l . S.M 5 3-. 

P-OJ Pi>««* >05 i 95 Hi-.̂ -.̂ o <t M Ld>n>U'l 7 53 5 75 
im. P-nj v 95 A.'ira M.ilA-.' 1 .a-nia-'l .' WJ r. ,-i 
<*-vui 1 Pir.f PIIV.II iOJ r. yr. M.l'.a I IjilUW'l 7 SO « >4 

PiC-4 7 55 7 15 ion- Zos: J.:O 5.76 
UIIHM AIM! I'iro r.ta IV.'.ir 1 . IU 'V I VI . ' i 
Allo-co Sl<«" l-lcu Pown 7.05 / I S Lamiw^.l 5 03 4 50 
-.1WS-/, -,-.:.-r.-..i l'l<5 0v." 755 T IC- C'I-V; •••'OlCtt'J- 7 03 0 30 

T'OV P0*<< 7,57 7 15 ::iw>-> 5M» -Mtr.if-rv / OS E3o 
I'lAll I'AMYl ; »f. r 10 ::.->,. I>;..'nl.| T^miiriil 7 >5 J . ' l 

'.Jl>r--il V PlOjl Puwa. 7.-J5 7 IS V.K.Hi 0 »5 0 20 
I '111 "i Ml!,'. 1-109 7 55 7 10 Voir'.-r r. 15 «: JS 
I'.niiaCictfu.ia'i. l-ir.fi 1 nv.'ii ft I!»a AMI.;! Alina-.i 7 y . 7.10 
i-.. •//.<! 4.55 4.45 AKJC Ar.C'iIo* AIIO".: 7 » 7.15 
CnSil4* I'ics roAti •• ? : • 7 15 tli/Ad« 41 lip J IS 
rtIK-: (--up ft ys Sv.-*..».''VJ 411.JC. 7 »S 7.15 

P'OJ 5 55 v 25 Wr-;.jf 7 7.15 
..irir Cvrmri l I'.no r n w i 7 1? IIUM.1 VKVIO'- S W S3S 
3J0I-UW P1C9 l-llaMf s 4>. At|.. 4 VitvJDP 7 03 C 76 

• t. MnnifiH PlOJ fOaa-f 7 15 .V(Ml:m 5 53 ' 5 5 
r«U r- tMI-.^s I'-I.a I'liavn .VJ5 7 10 futta 0 v~ 4 lis 
JJI:O SAI.1 Pics 705 7 IS T.M. Ai.i i.talHv'1 »»5 *co 
1 AMI VK l.-, Una IM ' e 53 C'MV $ X ( l » ' l r 7 10 
>V»C<-i Sail-ii.ii 795 J IS Onaii 6 « fc JO 

'JuM.O. 7.51 7 15 H»-«ilihK< Cvvn. 0 » t :o 
:'.;li'.rt Cinciit Snpiri-i 79% 7 15 R«Kib«n C<M« e >: R JO 
Jlj ' 3v|t>M 7.55 7 10 l>.iai .1 ...iiil':- « < • • ' • 6. K 8 20 
0"l l f» SupKCI 7.55 7.16 PI<« (14 A-Pr. 7 50 0 TO 
Z)02 f t l i w f 7S-. 7 10 r e Cjm>> 7 7 IS 
lo l l Stipiraji 795 7 15 S^t f FT:<IIH- ' lU lKI 590 * 20 
'M l VJIMII SvMXi 7 91 « 15 e :o 

I I T ' " hiipi' n /I lr. 1 IS Caoxal Ail.«n»ir« .'.Hi 9 9 90 P-X> 
Svi-l* a;i 7 55 7 15 U-.C » 5 »: e<o 

Hold O.1.111. Snpt/Ol M ' , •5 95 OA1 a v . •)•, 
Cc'.lc<J: SLF.II 1:1 .•as ) is M n c Mr*' S-W P-;, 7 95 7.15 
C.U.11MI 5v|H« aj. 75:. 7 15 Ouo-J Vi.-iic 4-.oi:-;<'.c 17 55 IC00 
Alain 0-MIM-. KliMUli r a j < H MlVI Vl'^.a A.IL.VAAI- »9* PI*. 
v n w C>j. OiSt'd 5 9 ; : 3s ^ . . i l i 'J 95 t :-5 

."B- 7 15 0 25 
Vl01'M<k II OAK. 791 95 III.-. VP* i ir. 
Ce.t D:«:r 5e4i 705 J.IS lM<ntf«. M rmir*»Mi 7 CO 0 3C Allml II*I Achii £ f.nl! in.- .- a-, 7 10 1 to »3S 
Voitl. Suit l-i. 7.9* > is • W I W 7 CO 0 30 
Ooolljr: 0>.-5 595 6 55 i IM;H- JCO 0 33 InlK r. an r JO Hif-jo y itup i-wicexo- 7 CO 8 31> 
^iiitnii •.0 SO •) CO " " ' ( ' V ' V .-co 0.33 
3> AUY Son n . J.05 7.15 l / i ^ M i n •R>«r<.J-.- J.to 0 /s 
VANLM <>1 ' - .VL.M.H-F. ; aw / 10 Ai»r«i J.JLH .' IS 
Kfill* A âaanluSi 7.95 > IS- W 4i'«4>j •y. 7 ir. 

.Vr.ay.IUH- ' 95 7 15 A<x>-N 
3 0 Spin ! C.ILL 

OH 0 0S1 C* 20 
IT IIS 5 10 

A<x>-N 
3 0 Spin ! C.ILL «il» TT JS RUN' «9» JO Ca.«l ol V.I.N.*J 7 01 7 10 

>I0'M<1« i>iM»i« 5.0S C 25 Sra 1195 8 0 3 A.; r an 1 i s 30 Gi:«w. i x i - . j ' i H95 8011 r.j.i. i f j w n 4 30 C'kfr n»i»:aii ' . \V P >_ 7 91 7 10 
lu-i lr. 1.,1'n SM<« 0 90 C 25 U.T uyim i\9> 7 15 
M4KM V II-. •4 !lh t:i M »SS J55 } lb 

6 09 7.20 K'.a-lll «J /AH} 7*0 7 10 
(djetoom: 1 Gelt*- t 03 7.20 ul Ti™ La',ll 9 9.9; 8X1 
c w n - y j ' 2 Cclir- 6 M .• ;o Tavi- K.'OIC.' VJftJ. E-.'J e»« 5 5 i t 50 
OlUMlSlI* 0 95 0.30 IICIW U iixr 0 90 0 30 
Ciiu-i Al-.act AM r J.io «95 e JO 
<••<••! E-J9 A4f ; 9& J.10 C"«v Ox SAN » ^ 7.95 7 15 

Large range of programs available for Dragon, One, ZX81, Electron MTX, Vic 20 at discount prices - please send tor list. 

To; Thoughts & Crosses, 37 Market Street. Heckmondwike, West Yorks. 
Please accept my order for: 

Despatch to : 1. 

2. 

! ; 
I 4 

I 5 

P.O./Cheque No. 

Signed 

for € 

Name 
Address 

enclosed. 

Al l prices include Postage, packing & V A T . Overseas orders we lcome. 
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r * FIFTH has the following 
NEW Commands&functions 

All, Attr, Break Key Disable, Colours, 
Column, Current, Direction, Disable, 
Enable, Erase, Fill, Find, Get, 
Interact, Intparam, Jumps, Large, 
Let, Limit, Line, LMTPARAM, Mask, 
More, No, Object, Print, Put, 
Replace, Remove, Screen, Sound, 
Speed, Status, Temps, Use, Vector, 
Velocity. 

* Personal Computer News 
said: 

"F i f th provides an excellent set of 
commands for programming arcade 
type games and makes it easy for 
you to write fast moving games in 
Basic." 
The packages come wi th an 
extensive manual, a demonstrat ion 
program and the f i f th interpreter. 
The commands are entered as 
words into your program and give 
you INTERRUPT, driven, fast, high 
resolution SPRITE graphics wi thout 
losing the simpl ic i ty of Basic. 
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THE REVOLUTION 
IIS H E H ^ H 
A new and. 
incredible 
extension 
to basic BY r i c h a r d t a y l o r 

that lets you write fast moving 
Arcade games (For t h e 48K S p e c t r u m ) 



B u y F i F T H a n d g g a 
City BomberFREEi 

Just TYPE in this program by 
Richard Taylor wi th your Fifth 
Interpreter. 

2 R E M • B O M B E R * 
3 R E M * B y R I C H R R D T A Y L O R * 
•1 R E M * © C R L S e p t e i b e r ' 8 3 * 
3 R E M + * # * # * » • * * * * * « • * * * * * « • * * * » 
C. R E M 

1 0 R A N D O H I Z E 1 0 0 0 
2 0 R A N D O H I Z E U S R 6 1 0 3 0 
3 0 R A N D O M I Z E : B O R D E R 6 
4 0 O U E R 0 I N U E R S E 0 : F L A S H 0 
S O B R I G H T 0 . I N K 0 : P R P E R 7 
6 0 C L S 
• » 0 G O S U B 9 0 0 0 
3 0 G O S U B 8 0 0 0 
S O L E T H i L E T 2 = 1 . L E T S c o r 

£. = 0 
1 0 0 C L S . P R I N T " H I : " ; H i ; T R B 

" S C O R E . s c o r e 
1 1 0 P L O T 0 , 1 6 3 : D R R U 2 5 5 , 0 
1 3 0 L E T a « 4 0 © 0 : R E M L I M I T a 
1 3 d L E T a = 6 0 0 0 : R E M I N T E R A C T a 
1 4 0 G O S U B 3 0 0 0 
I S O L E T X - - 0 . L E T y = 5 0 : R E M M O U E 
P U n e , x , y 
1 6 0 L E T > : » 2 5 S : L E T ft » 3 © ; R E M M O 

v E E n e m y , x , a 
1 7 0 G O S U B 2 0 0 0 : G O T O 1 7 0 

1 0 O 0 L E T 3 = 0 . L E T b = 1 7 6 
1 0 1 0 R E M M O U E P l a n e , a , b > . E N A B L E P 
l a n e 
1 0 2 0 R E M R L L Bonn b \ H O U E B o a b , a , b 
1 0 3 0 R E M E N A B L E B o » b 
1 O 4 . 0 R E M M O U E E n e « y E N A B L E E 
n e a w 
1 0 S & C L S 
I O 6 0 F O R « a 0 T O 7 
1 0 7 0 P R I N T P A P E R a , : R E M F I L L 
1 0 6 0 B E E P . 1 , 3 * 5 : N E X T a 
1 0 9 0 P A U S E 2 5 F O R a = 6 0 T O 0 3 T E 
P - 1 : DEEP . 0 0 5 , » . N E X T a 
1 1 0 0 F O R C = 0 T O 1 0 0 0 S T E P 2 0 
1 1 1 © L E T a a 1 0 : L E T b = 3 L E T d = S 0 
1 1 2 0 R E M S O U N D J,b,C,d 
1 1 3 0 N E X T C 
1 1 4 0 L E T a * - " S C O R E ; " + S T R * S c o r e 
1 1 5 0 L E T x s 0 : L E T y - » 5 0 . L E T t = 2 : 

L E T u> = 3 
1 1 6 0 R E M T E H P S \ L A R G E 
1 1 7 0 I F M i > S c o r e T H E N G O T O 1 2 0 0 
1 1 8 0 L E T H i = S c o r e : L E T a $ = " A N e w 

H I G H S C O R E " 
1 1 9 0 L E T X = 6 0 . L t l T y - 1 0 0 : L E T 1 = 
2 : L E T « = 1 : P R I N T I N K 1 ; : R E M L A r.-oe 
1 2 0 0 P R I N T » © , F L A S H l i " A 

N e w L e v e l ? t y / n 3 
1 2 1 0 I T I N K E Y * < > " " T H E N G O T O 1 2 

1 2 2 0 I F I N K E V 4 a " n " O R I N K E Y $ = " N " 
T H E N G O T O 1 5 0 0 

1 2 3 © I F I N K E Y $ < > " y " A N D I N K E Y $ < > 
" Y " T H E N G O T O 1 2 2 0 
1 2 4 . 0 I N P U T "New L e v e l ? " ; L e v e l 
1 2 S 0 I F L e v e l < 0 O R L e v e l > 3 O R L e 
v e l o i N T L e v e l T H E N G O T O 1 2 4 . 0 
1 2 6 0 G O T O 9 0 
1 5 0 0 I N P U T I N K E Y * : P R I N T 8 0 , F L A 
5 H 1 , " A n o t h e r G a » e ? l y y n l 

1 5 1 0 I F I N K E Y * < > " " T H E N G O T O 1 ! ? 
1 0 
1 S 2 0 I F I N K E Y * w " y " O R _ I N K E Y * 

> r e = 0 : 
3 1 0 0 

T H E N L E T S c O i L E T z « l : G O T 

i . 5 3 0 I F I N K E Y $ < ."> " f > " A N D I N K E Y * < 
N " T H E N C O T O 1 5 2 0 

1 5 4 0 L E T o * - " O K " : L E T w = 1 6 : L E T 
•v = 2 2 
1 5 S 0 C L S 
1 3 6 0 L E I x 0 : L E T y - 0 : R E H T E M P S 
x L A R G E 
1 5 7 0 L E T a = 2 1 : L E T b = 3 1 . R E M G E T 

1 5 & S ' f 6 R ' a = 0 T O 2 1 : L E T b = a * . 6 B 7 
5 
1 5 9 0 R E M P U T a , b . a s 
1 6 0 0 P A U S E 5 N E X T a 
1 6 1 0 L E T a = I N T C R N D + 8 J : P A P E R a : 

B O R D E R .» C L S : B E E P 1 . . - 1 0 
1 6 2 0 G O T O 1 6 1 0 
2 0 0 0 L E T a * = I N K E Y * : I F a $ = " " T H E 
M R E T U R N 
« 2 0 1 0 IF - a * = " 6 " T H E N L E T y = y + l + ( L 
e v e I < 2 > : L E T s c o r e = S c o r e - 2 
2 0 2 0 I F a * = " 7 " T H E N L E T y = y - l - ( L 
e w e l < 2 J : L E T S c o r e = 5 c o r e - 1 0 

. 1 9 2 S P R I N T A T 0 , 2 6 ; S c o r e ; " 
2 0 3 0 I F y ( 2 0 T H E N L E T y - 2 0 
2 0 3 2 i r y > 1 6 8 T H E N L E T y = 1 6 8 
i ' 0 3 5 R E M M O U E P l a n e , C O L U M N P l a n e 
• y 

2 0 4 0 I F a * < > " 0 " T H E N R I f T U R N 
2 0 5 0 R E M U S E B o ® b , Z 
2 0 6 0 L E T I F Z = 4 T H E N L E T 
Z 
2 0 7 0 R E H L E T a = L I N E P l a n e \ L L T b -
C O L U M N P l a n C"N L E T C = L I N E B o a b 
2 0 7 5 I F C O 1 7 6 T H E N R E T U R N 
2 0 S 0 L E T a = a + l © : L E T C = < I N T l i d 
i ) / 8 ) ) - 3 2 i ( C > 2 B 0 ) ; R E H M O U E B o n b 
, b , a 
2 0 9 0 R E T U R N 
3 0 0 0 F O R a = 2 T O 3 1 : L E T b = I N T < R 
N O • 1 0 ) + 1 : I F R N D > . S T H E N G O T O 3 
0 4 0 
3 0 1 0 L E T d I N T ( R N D * 5 J > : F O R C = 2 1 

T O 2 1 - b S T E P - 1 
3 0 2 0 P R I N T A T c , a ; I N K d ; B R I G H T 

R N D , " 8 0 " : B E E P . 0 0 S . C + 2 S . N E X T c 
3 0 3 0 P R I N T A T C , 3 , I N K < i , " A " 
3 0 4 0 N E X T a : R E T U R N 
4 . 0 0 0 R E M L M T P A R A M 
4 0 1 0 I F h * = " p i a n e " T H E N G O T O 5 0 
00 
4 0 1 5 I F h + = " e n e » y " T H E N G O T O 4 5 
3 0 
4 0 2 0 L E T O = 1 7 6 : R E H L E T P S C U R R E N 
T h * \ U S E b $ , b \ H O U E h * , C O L U M N b * , 
o \ E N A B L E h » \ U S C h » , P 
+ 0 3 0 C O N T I N U E 
4 . 5 0 0 R E M L E T o = L I N E e n e a y 
4 5 1 0 L E T O = 0 + 1 1 » I N T < R N D * 6 > : I F 
O > = 1 5 0 T H E N L E T O = 1 5 0 
4 5 2 0 i r 0 < 2 0 T M C N L E T o = 2 0 
4 5 3 0 L E T p = 2 5 5 : R E M M O U E e n e m y , p 
, o s E N A B L E e n e m y 
1 5 4 0 C O N T I N U E 

S 0 O 0 R E M L E T y s L I N E P l a n e 
S 0 1 0 L E T P = 0 : L E T y = y < 4 : I F y > = l 
3 3 1 H E N G O T O S S 0 0 
S 3 2 0 R E M M O U E P l a n e , P , y s E N A B L E P 

5 © 3 ® L E T 5 « V » - < » S V V > i - « - l . P R I N T A T 
0 , 2 6 , S c o r e , " 

5 0 4 0 B E E P . 0 0 5 , 6 0 C O N T I N U E 
5 5 0 0 L E T a - 1 7 6 . L E T b « 0 : R E M M O V 
E P i a n e , b , a s E N A B L E P l a n e 
5 5 1 0 A E M M O U E E n « » » y , b . a s E N A B L E E 
il-BV 

5 S 2 0 R E M A L L B o * b \ H O U E B O B b , b , a \ 
E N A B L E B O B b 
5 5 3 0 P O K E 2 3 6 8 1 , 0 . C L S 
3 S 4 0 L E T a$s"YOU M A U E L A N D E D " 
5 5 5 0 L E T i f = 2 : L E T t » l . L E T : < - © 
L E T y » 0 
5 5 6 0 P R I N T I N K 2 , R E H L A R G E 
5 5 7 0 L E T S c o r e = S c o r e + 2 0 0 
S S 8 0 G O T O 1 0 9 © 
6 0 0 0 R E H I N T P A R A M 
6 0 1 0 I F h * a " b o c i b " O R 1 $ = " b o a b " T 
H E N G O T O 7 0 0 © 
6 0 2 0 I F H * = ' - P l a n e " O R i $ = " p l a n e " 

T H E N P O K E 2 3 6 8 1 , 0 : G O T O 1 0 0 0 
6 0 3 0 L E T p=255: L E T O = 5 0 . R E H M O 
U E e n e a y , p , O N E N A B L E e n e m y 
6 0 4 0 C O N T I N U E 
7 O 0 0 I F b * = " e n e a y " O R i | " " « n e « y " 

T H E N G O T O 7 S 0 © 
7 0 0 5 I F i * = " b o a b " T H E N L E T b = i 
7 0 1 0 L E T O = 1 7 6 : R E M L E T p"CURREN 
T B O » b \ U S E B O » b , h \ L E T q = L I N E B o n 
b \ L E T r o C O L U M N B O « b S M O U E B O M b , C O 
L U M N B O » b , O N E N A B L E B O » b \ U 5 E 0 O B b 

7 0 2 0 L E T < * = I N T ( q y 8 ) . L E T r • I N T 
i r / B ) : I F r > 3 1 T H E N L E T r = 3 1 
/ 0 2 5 i r q > 2 1 T H E N L E T < J » 2 1 
7 0 3 0 L E T p = q + - l N T < R N D * S > * 1 : I F P 
> 2 1 T H E N L E T p = 2 1 
7 0 3 5 F O R O - q T O 1 0 S T E P - 1 : P R I N 
T A T o , r - i * t r « 0 ) , " " , A T o , r , " " ; 
A T o , r + l - ( f " 3 1 ) ; " " : B E E P . 0 1 , o « 
3 0 . N E X T O 
7 0 4 0 F O R 0 = q T O P : P R I N T A T O . f -
l i ( r s 0 ) ; " " ; A T o , r ; " " ; A T o , r + - l -
f r = 3 1 J ; " • • : B E E P . 0 1 , 0 + 3 0 : N E X T 
O 
7 0 7 0 L E T 5 c o r e = S c o r e + 8 - ( L e v e U 2 . ' 
. P R I N T A T 0 , 2 6 ; S c o r e ; " 
/ 0 8 0 C O N T I N U E 
7 5 0 0 L E T o = 5 8 : R E M M O U E E n e n y . C O 
L U M N E n c u y , O N E N A B L E E n e » y 
7 5 1 0 I F H * = " b o a B " T H E N L E T i « H 
7 5 2 0 A E M L E T p " C U R R E N T B O M b s U S E 
B O » b , i \ M O V E B O » b , C O L U M N B O M b . O N E 
N A B L E B O S b S U S E B O a b , P 
7 5 3 0 C O N T I N U E 
8 0 0 0 L E T a * - " B O M B E R " : L E T x = 8 
8 0 1 0 L E T y = 0 : L E T t « 2 : L E T w « 5 
8 0 2 0 P R I N T P A P E R 5 ; B R I G H T 1 ; " 

O W L 
Available from Boots, Menzies, selected 
branches of HMV, Selfr idges and all good 
computer shops, or f rom CRL. CRL House, 9 Kings 
Yard, Carpenters Rd, London E15 2HD. Dealers 
enquires welcome. 

3 0 3 0 R E M L A R G E 
3 0 4 0 P L O T 0 , 1 6 0 : D R R U 2 5 5 , 0 
£ > 0 5 0 L E T a * » " R G a « e u s i n g " 
8 0 6 0 L E T X = 0 : L E T y = 2 5 
8 0 7 0 L E T t =»1. L E T ¥ « 2 
3 0 8 0 R E M T E M P S S L A R G E 
S 0 9 0 P L O T 0 , 0 : D R A W 2 5 S . 0 
6 1 0 0 D R A U 0 , 1 7 5 : D R A U - 2 5 5 , 0 
3 1 1 0 D R A U 0 , - 1 7 5 : L E T 1 = 3 
3 1 2 0 L E T w a 6 : L E T X = 8 
3 1 3 0 L E T y = 3 S . L E T a * = " F I F T H " 
v l l 4 0 P R I N T I N K 2 ; : R E M L A R G E 
3 1 5 0 L E T t » 2 : L E T 
8 1 6 0 L E T X = 5 5 : L E T y = 6 5 
8 1 7 0 L E T a * = " B y R I C H A R D T A Y L O R " 
8 1 8 0 P R I N T I N K 1 , : R E M L A R G E 
3 1 9 0 P R I N T R T 1 2 , 5 ; " K e y 6 I o s o v 
e d o w n " 
8 2 0 0 P R I N T A T 1 4 , 5 ; " K e y 7 t o B O V 

8 2 1 0 P R I N T A T 1 6 , S ; " K e y 0 t o d r o 
p a b o n b " 
3 2 2 0 P R I N T A T 1 8 , 3 ; " Y O U o u s t C 
l e a f a p a t b t o " ; A T 1 9 , 3 ; " l a n d o n 

3 2 3 0 L E T a = 3 : R E M O B U E C T B O » b , a 
3 2 4 0 L E T a » l . R E M O B J E C T p i a n e , a 
8 2 S 0 R E M O B J E C T E n « > a y , a 
3 2 6 0 R E M P R I N T B o » b , » 
8 2 7 0 R E M P R I N T P I a n e , P R I N T E n « ; 
® y 
8 2 8 0 L E T a = l : L E T d 2 . L E T b » 3 : 
L E T C = 6 
O 3 - Q 0 R E M S P E E D B o t » b , b , C 
3 3 0 0 R E M S P E E D P U n e , J , A 
3 3 1 0 R E M S P E E D E n e » y , d , a 
3 3 2 0 P R I N T I N K 2 ; R E M C O L O U R B o 
M b 
3 3 3 0 P R I N T I N K 1 ; ; R E M C O L O U R C n 

3 3 4 0 L E T o s 7 : R E M U E C T O R B o a b , a 
3 3 S O L E T a = 4 : R E M U E C T O R P l a n c , . i 
3 3 6 0 L E T a = 1 2 : R E M V E C T O R E n e « y , 

8 3 7 0 F O R C = 3 T O 1 3 S T E P 1 0 
3 3 8 0 F O R a = 0 T O 5 0 0 S T E P 1 0 
3 3 9 0 L E T b = 5 . L E T d = 8 © 
3 4 0 0 R E M S O U N D b , C , d , 0 
8 4 1 0 N E X T » . N E X T C 
3 4 2 0 P A U S E 1 0 0 
8 4 3 0 B E E P . 2 , - 1 2 ; B E E P . 2 , - 1 0 E 
E E P . 2 , - 8 B E E P . 2 , - 1 2 B E E P . 2 . 
- 1 2 : B E E P . 2 , 1 0 B E E P . 2 , - 3 : B E 
E P . 2 , - 7 : B E E P . 2 , - 5 B E E P . 2 , - 2 
: B E E P . 2 , - 8 : B E E P . 2 , - 7 : B E E R . 
J , - 5 B E E P . 3 , - 5 
3 4 4 0 P A U S E 3 0 
3 4 5 0 FOR a = 0 TO 7 : P A P E R J 
3 4 6 © I N K 9 : P R I N T P A P E R 3 - 1 + 3 * > a 
s O l , I N K a , R E M R E P L A C E 
3 4 7 0 L E T b - 4 0 : L E T c - 5 L E T d - 0 

L E T e = 9 0 + a 
3 4 3 0 R E M S O U N D b , C . d , e 
3 4 9 0 N E X T a . P A P E R 7 . I N K 0 
3 5 0 0 L E T a * = " P r e s s a n y k e y t o 

c o n t i n u e 
3 5 1 0 P R I N T a © , A T 1 , 0 , B R I G H T 1 ; U 

V J S 2 0 P A U S E 5 ; L E T a $ = a * C 2 T O ) + a 
$ ( 1 ) 
8 8 3 0 I F I N K E Y $ s " " T H E N G O T O 8 5 1 
0 
3 5 4 - 0 C L S 
3 S S 0 P R I N T A T 1 7 , 0 ; F L A S H 1 , B R I 
G M T i ; " S E L E C T L E V E L : " 
3 5 6 0 P R I N T " 0 - E a s y " 
3 5 7 0 P R I N T " I - M e d i U D " 
3 5 8 0 P R I N T " 2 H a r d " 
8 5 9 0 P R I N T " 3 - H e r y H o l d " 
3 6 0 0 I N P U T " P l e a s e S e I e c t : " ; L c v c 
1 
8 6 1 0 I F L e v e I < 0 O R L e v e i > 3 O R L e 
y e i o I N T L e v e l T H E N G O T O 8 6 0 0 
3 6 1 5 R E H E R A S E P l a n e 
3 S 2 0 R E T U R N 
9 © 0 0 R E S T O R E 
9 0 1 0 F O R a = U S R " a " T O U S R " a " + 4 7 
8 0 2 0 R E A D b : P O K E a , b . N E X T d 
3 0 3 0 R E T U R N 
• 3 0 4 0 D A T A 0 , 0 , 0 , 0 , 5 6 , 1 2 4 , 1 2 4 , 5 6 
i 0 5 0 D A T A 2 5 5 , 1 S 3 , 1 5 3 , 2 5 5 , 2 5 5 , I S 
3 , 1 5 3 , 2 5 5 
9 0 ^ 0 D A T A 2 4 , 6 0 , 1 2 6 , 2 S 5 , 2 5 5 , 1 S 3 , 

9 O 7 0 C D A T A © , 1 5 2 , 1 4 5 , 1 5 9 , 2 2 3 , 1 5 3 , 
1 5 3 , 2 5 5 
9 O 8 0 D A T A 0 , 0 , 2 4 9 , 3 5 , 2 5 5 , 2 S S , 1 6 , 
0 
9 0 9 0 D A T A 0 . 0 , 1 S 9 , 1 9 6 , 2 5 S , 2 5 5 , 4 , 
0 
9 5 0 0 S R U E " B O f t b e r " L I N E 9 9 9 0 : S A 
U E " D a t a " C O D E 6 1 0 3 0 , 4 3 3 3 
9 9 9 0 C L E A R 6 1 0 2 9 : L O A D " " C O D E 
9 9 9 9 R U N 

Just an example of the power 
of FIFTH CRL, CRL House, 
9 Kings Yard, Carpenters Rd, 
London E15 2HD 
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wun LETTERS.
FRUSTRATED SINCLAIR OWNER 

/
was very interested to read in your magazine abode the new-
Japanese MSX series of computers — it sounds as if they will 

provide just the type of machine I will need when I get rid of all my 
Sinclair bits and pieces and breathe a sigh of relief. 

Don't misunderstand me — I am firmly committed to the idea of a 
strong, healthy British electronics industry, have a very high 
opinion of Sinclair achievements in breaking price barriers and 
brin^j&l computers within the budget of ordinary mortals like 
myself, and would 'bund over backwards' to buy British., whenever 
I had the choice. I even have a perverse liking for Sinclair hardware 
when I am using it. 

And there lies the nub of the 
problem — when I spend several 
hundred pounds on equipment I 
expect that it should be available 
to be used for a fair proportion of 
the time after I have paid for it. 
This of course entails prompt 
efficient servicing, reasonable 
periods of time between buying 
new accessories and having 
delivery and, when problems 
arise, as they invariably must, 
some form of explanation in the 
form of a card or phone call. 

Alas my experience over the 
past few years has proved that 
this firm gets worse in its customer service, not better — I will not 
bore you with details as the catalogue is far too long, but try for an 
example a 12 month wait for a ZX-81 kit last year. 

Now with the latest batch of problems my patience has finally 
given out. I cannot take any more from this infuriating company, 
and don't really see why I should any more. 

Any oilers for a 48K Spectrum — when I get it back, a Micro-
drive, Interface and tapes — when ihe outer Mongolian Pos! Office 
finally releases them, a ZX-S1 with RAM pack, ZX printer, etc? 

Anthony Ti Buxton, Derbyshire. 

M TOOLKIT SAVE 
y p r o g r a m pub l i shed in the 
April edition of Your Computer 

conta ins an e r r o r w h i c h will s t o p -he 
p r o g r a m w o r k i n g o n i he 16K 
S p e c t r u m . I 'he Toolk i t p r o g r a m pub-
lished o n page 15! is listed correct ly 
but ilu m e t h o d o f sav ing i: on the 
16K S p e c t i u m is w r o n g . T o save t he 
p r o g r a m o n the I6K S p e c t r u m tvpe: 

SAVE "TOOLKIT' ' :SAVE "RYTES " 
C O D E 31276 .1330 
Von shou ld also note that afiei 

us ing :my or the rou t ines d ie c o m p u t e r 
may give a N o n s e n s e in Basic e r ro r . 
I g n o r e n as u is just one of the 
id iosyncras ies o f the p r o g r a m . 

Ji/ion C/iurlivstvrth, 
King* Lynn, 

Norfolk. 

PROGAID AID 
M M - Ol ive ra ' s excellent p r o g r a m 

I 'rogaid pub l i shed in the M a r c h 
issue of Ytwr Ct»npHh*r con ta ins an 
e r ror in The p r i n u d c o d e which pre-
ven t s the " I ' n R e m " section f r o m 
w o r k i n g . If the by te at address 16759. 
I I . wh ich d i sassembles as R S T 0 0 * 8 
is replaced w i t h HB w h i c h dis-
assembles as HX D U , H L the 
p r o g r a m will r u n correc t ly . T h e full 
l int of code s tar t ing at address 16754 
shou ld read: 
16754: A F E D 5 2 2 8 E C E B E 5 2 3 = 1269 

A faulty p r o g r a m a l ready 0:1 t ape 
can be cor rec ted b y loading it us ing 
•.he rou t ine bas t , R a n d U S R 836, 
w h i c h will load a n d s t o p the p r o g r a m 

before it m o v e s above R A M t o p , 
enter ing Poke 16759, 2 3 5 and re-
saving t he p r o g r a m be fo re tes t ing. 

M. Bernstein, 
Derby. 

TRUE TOP 20? 

/
read w i t h s o m e cyn ic i sm the 
seller f r o m Nige l S i m o n - Apri l 

1984 — c o n c e r n i n g the c o m p i l i n g of a 
list of the t o p 2 0 games for a n u m b e r 
of h o m e mic ros . 

T h e accuracy of th is s u r v e y rests on 
rhe a s sumpt ion that t he m a n y lists 
received will each be a represen ta t ion 
of t he personal chotcc o f the s ende r . 
T o w a r d s t he end o f the letter h o w e v e r 
\ l : Su t ton sugges t s that a prize may 
be given to t he pe r son w h o s e 
individual t o p 2 0 is mos t s imilar to 
that pub l i shed . 

How many people . I w o n d e r , will 
treat th is " s u r v e y " as a compet i t ion? 
11 wou ld not b e difficult for a dedi-
cated games player to cons t ruc t the 
most p r o b a b l e top 20 games for his/ 
hci m i c r o — easier ih .m the poo l s I 
wou ld imagine! Is ibis really a s o u n d 
basis for a statistical su rvey? C o u l d 
M r S i m o n he t he hera ld o f the Top of 
t he P o p s menta l i ty of live c o m p u t e r 
wor ld , and t he d a w n i n g of a s o f t w a r e 
u n d e r g r o u n d ? Roll o n M i c r o - p u n k 
revolu t ion! 

Ma reus (hwin, 
Bristol. 

GOING KRAZY 
# i n e n u m b e r 10030 in m y g a m ? 

L Krazy Ape, s eems to he c o n f u s i ng 

some readers . It s h o u l d read: 
10030 DATA # A 2 , WOO. ff BD. ft C8. 
» A F . s 9D. r" F0, n AF. » E8. # FO, 
f f F . WD0, tt F 5 

Alternatively I a m wil l ing t o supp ly 
the g a m e o n tape for £2 i nc lud ing post 
ami packing . T h i s shou ld he sent to: 
G r a h a m Bailey, 77 Gi lbe r t Road , 
Fr imlev I 'ark, C a m b e r l c v , Su r r cv 
G U I 5 2 R D . 

QL OR NOT QL 

Congra tu la t ions to M r Sinclair for 
his new Q L b u t , and lu-rc c o m e s 

the p r o b l e m , w h e r e does Q I . leave us 
S p e c t r u m o w n e r s ? I am o n e of those 
t h o u s a n d s w h o has b e e n Sinclair ised. 
1 s ta i ted wi th a Z X - 8 0 w h i c h w a s a 
barga in at that t ime but s o o n after-
wa rds , I had to p u r c h a se his Z X - 8 1 
w h i c h was a great i m p r o v e m e n t b u t . 
and it s eems when you menr ion Sir 
Ci ivc the b i n s keep p o p p i n g u p , the 
keyboard was a piece o f dead flesh, 
and no H R G . and no co lour and 
sound . But it seems it was w o r t h ir, at 
least the m o n e y not t he wai t , and at 
that i l ine t he ZX-81 was a revolu t ion. 

I used to imag ine that Sir G i v e 
wou ld he a nice gen t l ema n a nd give us 
s o m e e x u a s , chang ing the ZX-81 into 
a nice piece o f h a r d w a r e like the 
SjHxtMim. But instead he launched a 
new m a c h i n e — the S p e c t r u m . It had 
every th ing in it, co lour , H R G , s o u n d , 
be t ter keyboard a n d a fantast ic 
barga in price. S o I said to myself I 
migh t as well pu rchase a S p e c t r u m 
because I am s u r e thai Sinclair will be 
d r a w i n g a ful l s top here , a n d will only 
be using h is e n e r g y to e x p a n d o u r 
S p e c t r u m in to a d r e a m mach ine . 

But 1, l ike t h o u s a n d s of o thers , am 
still wait ing for a Sinclair typewr i te r 
qual i ty keyboard and a s o u n d c h i p 
which would g ive us s o u n d , not a 
beep. At least he was kind e n o u g h to 
issue a Joyst ick In ter face which 
ar r ived , as usua l , late. I have a r o u n d 
30 p r o g r a m s , all commerc ia l , b o u g h t 
at an average price o f £ 5 each which 
makes t h e m w o r t h m o r e than the 
S p e c t r u m , bu i they a r e not c o m p a t i b l e 

wi th Inter lace 2 . 
I wou ld like to send on ly t he o n e 

message to M r Sinclair . 1 h o p e y o u d o 
not expect m e to p u r c h a s e y o u r Q I , so 
I cou ld have a decen t mach ine , un less 
you are k ind e n o u g h to exchange my 
ZX-80 , ZX-81 and S p e c t r u m for y o u r 
Q L . 

Joe Cilia, 
S/knia, 
Malta. 

MEMOTECH MEMO 
f j ^ i t h r e f e r e n c e to m y ar t ic le 

M e m o t e c h M e m o r y — page 99, 
M a r c h issue — 1 w o u l d like to d r a w 
y o u r a t tent ion to the fo l lowing pr in t -
ing e r ro r s in t he m a i n p r o g r a m : 
L i n e s 40 & 50 — C H A R S s h o u l d r e a d 

a s C H R S 
Line 130 — t h o s y m b o l is a > s i g n 

I wou ld also like to poin t out that 
the p i o g r a m s will also ope ra te o n a 
M T X - 5 1 2 if all addresses marked 
3 8000 (32768 dec.) are al tered to 
ff 1000 (16384 dcc . ) t o al low for the 

extra R A M iu the 6 I K vers ion . 

David J. Miles, 
IjKnestoft, 

Suffolk. 

LANGUAGE SCOPE 

/
am wr i t ing in a very agitated 
state o n t he subjec t of S c o p e 

c o m p u t e r g raph ics language. T h e 
review in y o u r Apri l 1984 magaz ine 
w h i c h e n c o m p a s s ed Scope was bo th 
unfa i r a n d mis leading . 

Scope is a l anguage , not a " g a m e s 
d e s i g n e r " or a " c o m p i l e r " and as s u c h 
s h o u l d not be l ikened to t h e m . Scope 
has one very bin advan tage over the 
cur ren t ly available Compilers for the 
4 S K S p e c t r u m , speed! It docs , in bo th 
its present and soon to be released 
i m p r o v e d states, r u n a g o o d deal faster 
than c u r r e n t l y available compi le r s , 
and the new Scope w h i c h is soon to be 
available has t he added advantage o f 
p r o d u c i n g i n d e p e n d e n t l y r u n n i n g 
p r o g r a m s , which means that Scope 
will not be requi red in R A M to r u n a 
p r o g r a m wr i t ten us ing Scopc . 

RECONFIGURING YOUR VIC-20 

/
n several occasions I have seen writers in your magazine 
suggest that it is possible in reconfigure a Vic-20 with 8I< or 

more extra memory to 3K extra lor the purpose of entering in 
machine code programs that would themselves run in an 
unexpanded machine. However as the 3K RAM area runs from 
1024 to 4096 and 8K or more RAM runs from 8192 onwards this 
can not be done. 

Reconfigurations of the type: 
POKE64i.0:POKE642.4:POKE643.0:POKE644,30:POKE648.30: 
SYS64824 ' 
will result in only 3.5K of memory available although the computer 
will report 6.5IC. The computer doesn't know that the memory 
chips aren't there but you can prove that this is false by trying the 
above reconfiguration, Poking some numbers into locations 
between 1024 and 4096 and then try to retrieve them. 

However this difficulty is easily overcome by using the following 
reconfiguration: 

POKE648,30:POKE642,32:PC)KE641,0:SYS64824 
This puts the screen into the uncxpanded position and Basic onto 

the other side of it, ie screen runs from 7680 to 8191 and Basic starts 
at 8192. This leaves the whole of the unuxpanded memory area free 
and safe from Basic. 

Some plus 3K games can be run this way but make sure to delete 
any reconfiguring pokes before running. 

M.J. Curtis, Stalbridge, Dorset. 
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As a co-author o f litis new Scope, 
anil being involved in programming 
with the old Scope, I feel very upset at 
the abuse which is being dealt to 
Scope by reviewers who have not used 
it, and are therefore not qualified to 
comment upon it! 

By the way, please stop insult inn 
Fifth as well which, though it is pro-
duced by a rival company, is again a 
very good utility which is being 
unfairly reviewed also. 

M/uthcio Prober I, 
Hasfcmcrc, 

Surrey. 

• I am at a loss to understand 
why Mr Probert is so het up 
Anyone who turns to the article 
in question will see that I wrote 
quite favourably of Scope. I was 
indeed impressed with Scope's 
speed and said as much in the 
review. Far from likening it to a 
games designer I explicitly con-
trasted it with the games 
designers reviewed earlier in 
the piece. 

As for Fifth I rated it very 
highly. In fact I suggested that it 
was just as cffectivc as Scopc 
but easier to use. 

INPUT ITEM 
^According to your problem Input 

f f I tems — February — Response 
F rame I must give a little 
correction. It is quite s imple to enter 
Input items at different screen 
locations. Just try the following 
example: 

10 INPUT AT 22.0: ATI.10: "ENTER 
A NUMBER";a 

T h i s will produce an Input item at 
the top of the screen. 

Hubert $urrer, 
Gtielftesir. /5, 

Germany. 

CORRECTIONS 
There was an error in tne text 
accompanying Mark Jones' 
Multi-Programming facility in the 
April issue. To change the 
program you are currently 
handling you should pross 
Symbol Shift and Space and not 
Cap Shi It as given. 

The last line of the machine 
code dump in April's ZX-ftt 
game. Laser Duel, should not be 
entered unless you have created 
a Hem statement larger than 
1 100 characters. When you nave 
entered the line starting at 
address • 7604 input the Stop 
statement to bring the loader 
program to a hall 

Anyone still having trouble 
with February's Interceptor 
game (or the Dragon could Uy 
inserting the following line: 
476 POKE&H6EC1.12: 

POKE&H6E2.12: 
POK6&HGEC3.12 

This removes the code which 
speeds up the processor. 

We have been asked by Mine 
of Information Ltd.. to point out 
that they are the proprietors of 
the registered trademark 
-Othello" in respect of printed 
matter relating to computer 
programs. 

EDITORIAL
O N C E YOU HAH FINISHED b u i l d i n g y o u r S c r u m p i 
or K im l back in the pioneering days of 1978, you 
could experience the joy of pounding machine code 
in through their full hexadecimal keypads. Ir was 
rather like buying a car in kit form, assembling it 
and then being expected to refine its fuel as well. 

By last year we were a little luckier. Home 
computers were more or less complete. O f course a 
cassette player had to be snatched away from junior 
and the household television switched over from 
Crossroads to channel 36. 

The motoring equivalent of this would be having 
to supply your own seats for the family's new 
limosine. l i p and down the country three-piece 
suites would be dividing their time between living-
rooms and garages. 

1984 is the year of the system. In January we 
published the first review of the Coleco Adam. Its 
package of computer, printer, high-speed tape 
storage and built-in word processor goes some way 
towards the. concept of a complcre system that the 
public seems to want. 

In that same month Sinclair revealed the QL. 
Again, although no printer, mass storage and 
bundled software are two of its main selling points. 

Now Amstrad's CPC-464 has arrived with its 
monitor and built-in cassette player for £200. Even 
Commodore is building software into its new 264. 

Each of these machines falls short of the ideal of 
total computing in one way or another. The 
Amstrad is supplied without software, the QL has 
no printer, the Adam no monitor, and so on. 
However, all these micros do underline the trend 
towards the complete home computer system. 

Of course some of the latest arrivals on the home-
computing scene seem to go against this tide. For 

example, whatever the merits of the £200 
Electron's excellent BBC Basic, you would have to 
spend a good deal of money on Acorn's computer 
to bring ir up to the Amstrad specification. 

The results of our Design a Micro competition 
published in last month's edition showed that what 
many of you want is a system that can be set up and 
run immediately, that is packaged up with its main 
peripherals and which will not lead to family 
squabbles over the use of the television. 

This wonder-machine would cost less than ioOO, 
and offer discs, printer, screen, Modem and 
software — word processor, a filing system and 
graphics package — as standard. 

But this idea of a complete system is nothing 
new. It has always been the norm in the business 
market and has been tried before without success in 
home computing. Sharp's 1981 MZ-80K had a 
built-in screen and tape recorder but failed to make 
its mark because of a shortage of commercial 
software. 

Manufacturers of business computers are going 
out of their way to make their machines more 
accessible to a wider audience with the use of touch 
screens, icons and mice. The move towards more 
complete systems may be home computing's 
equivalent of this but it is still overlooking the 
obvious. Very little has been done to make pro-
gramming easier. 

Resident program-writing programs could be the 
answer although they might not be in the manufac-
turers' best interests: people might spend more 
time writing their own games rather than buying 
them. But as things stand at the moment, you are 
still expected to be a fully-qualified mechanic as 
well as the driver. 

H o w to w r i t e for Your Computer 
W e called this magazine Your Computer precisely because we welcome your 
views, tips and hints and even your criticism of machines and software in general. 
If you would like to see your name in print, whether on a Software File program or 
a ful l-blooded article, here is how to go about it. Ideally, all articles should be 
typed double-spaced on one side only of uni form sheets of paper. If listings can 
be dumped directly f rom a printer — you can always use a friend'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 own 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. 
W h y not give it a try? You have nothing to lose but your postage. 
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NEWS

mm 
TOP 20 

Game M a c h i n e 
• A s t e r o i d s Z X - 8 1 

•At«; Atac SDGCtrum 
• C n e q u e r f t d S p e c t r u m 

Flog 

• C h u c k i e Egg D r a g o n 

• C o l o n y 7 A t o r i 

• C r o r y K o n g V i c 2 0 

• E i g h t ba l l 

• f l i g h t 0 1 S 

• F o r t r e s s 

• H u n c h b a c k 

• H u n c h b a c k 

• J o t Sot 
W i l l y 

D r o g o n 

V ic 2 0 

BBC 

CBM 64 
S p c c t r u m 

S p o c t r u m 

i L u n a r Rover D ragon 
Pot ro l 

i M n n i c M ine r C B M G4 

• R e v e n g e of 
the M u t a n t 

Comets 
•Scramble 
•Scuha l Oive 
• 3 0 A n t 

A nock 
• T w i n 

Kingdom 
V/illuy 

•Zuxxori 

C B M 6 4 

Z X 8 1 

Oric 

S p e c t r u m 

BBC 

A t a r i 

C o m p a n y 

QutCksllva 
Ultimate 
Psion 

AfiF 
System 3 . 

I n te rcep t -
or M i c e 

M i c r o d e a l 

f-'errentl/ 
D a v e n p o r t 

Pace 

Oc«»n 

O c e a n 

S o f t w a r e 
Pro jec ts 

D r a g o n 

Software 
Projects 
S o f t w a r e 
Pro jec ts 

Qu lcks t i va 

Purnol l 

Quccksi lvo 

B i t g b y i o 

C o n t i e s o f t 

Austin Rover Montego talks 
even more than a Maestro 

T a k e your pr ivacy c a s e t o t h e 
H o u s e of Lords — Clif f wi l l pay 

V i d e o nast ies Bill includes 
c o m p u t e r g a m e s for f irst t i m e 

1.—(1) T h e provisions of this section shall have effect for the Interpretation 
interpretation of terms used in this Act. of terms 

(2) 14 Video work " means any series of visual images (with or 
without sound)— 

10 (a) produced electronically by the use of information con-
tained on any disc or magnetic tape, and 

(b) shown as a moving picture. 

i?) " Video r e c o r d i n g " means any disc or magnetic tape 
containing information by the use of which the whole or a part 

15 of a video work may be produced. 
(4) " Supply " means supply in any manner, whether or not 

for reward, and. therefore, includes supply by way of sale, 
letting on hire, exchange or loan ; and references to a supply 
are to be interpreted accordingly. 

C L I F F S T U R T is not sel l ing l icences to 
kill pirates - yet — bu t he is of fe r ing 
lo pay 9 5 per cent of your costs if you 
want to drag t h e m t h r o u g h every 

P R E S S U R E C . K O U I ' S are keep ing a close 
watch on c o m p u t e r games in case 
they become rhe next video nasties. 

O K I - . V I : A K O N f r o m the launch of the 
Maes t ro , Br i t a in ' s first ta lking cat., 
Aust in Rover releases the Monrego 
at t he end of Apr i l . T h e M o n t e g o is a 
Maes t ro wi th a boot and a bigger 
vocabulary. Ra the r t han just warn ing 
of low oil pressure , iike the Maes t ro , 

courl in the land. 
As a lways , there are a few catches . 

First you need to find £75 .75 to 
register your p rogram with newly 

A l r e a d y M a r y W h i t c h o u s e ' s 
N a t i o n a l V i e w e r s and l i s teners 
Association has had compla in t s . 

the M o n t e g o tells you to pul l in to the 
side of the road and have the oil 
checked . T h e Moto ro la 6805-based 
sys tem buil t into the dashboa rd (also 
has a l iquid Crystal Display to 
spclloui s imple w a r n i n g messages in 
ease you are wear ing a W a l k m a n . 

fo rmed Sof tware Registry. Along 
with the c r i spy fivers you must 
p roduce 3 program listing on paper 
and sign a guaran tee that it is your 
own copyr igh t and not p i ra ted f rom 
elsewhere. 

T h i s will lie held for five years at a 
secure location not far f r o m the law 
cour t s in L o n d o n . N o w you can 
app roach a sof tware house o f fe r ing 
that p rogram wh ich you are sure is 
going to make your fo r tune , safe in 
t h e k n o w l e d g e t ha t y o u have 
independen t evidence of w h e n you 
wro te the p rogram — so they can ' t 
t u r n round and say it was the re all 
a long. 

For the first yeat the Sof tware 
Regis t ry will pay most of y o u r costs 
if you decide to take someone to 
court for s teal ing your p rog ra m 
even if it goes all t he way to the 
House of L o r d s wi th d o d d e ry o ld 
m e n in wigs t ry ing to work out wha t 
Henry VII I 's lawyers would have 
though 3bout Space Invaders . 

Cl i f f ' would have preferred the 
government t o register all p r o g r a ms 
ra ther like the Amer ican sys tem " b u t 
in the absence of the G o v e r n m e n t 
d o i n g it w e ' r e go ing to do it 
i n s t ead" . 

N V L A spokesman J o h n Beyer says 
" w e arc ge t t ing letters f rom anxious 
pa r en t s " . A Buck ingham vicar is 
c i rcu la t ing w a r n i n g s to schools about 
the damage violent c o m p u t e r games 
might do. Yet M . P . J o h n Br igh t ' s 
video nasty Bill cu r r en t ly going 
t h r o u g h P a r l i a m e n t s p e c i f i c a l l y 
men t ions video games . 

Sof tware houses have reacted in 
d i f fe ren t ways to the pressure . Artie, 
whose S h ip of Doom has been 
at tacked as a c o m p u t e r nasty denies 
the charge . Ar t i e says the p rogram is 
" n e i t h e r obscene , nasty, gr is ly , sick 
or c o r r u p t i n g " a l though admi t t i ng 
that ccr tain bits of the text " c o u l d 
give rise to o f f e n c e . " 

Brian Bandcy of Al l r ian which has 
sold thousands of S t r ip Poker games 
on disc for the Art ie says " i t s such a 
difficult ques t ion w h e n you th ink 
a b o u t m o r a l i t y a n d c o m p u t e r 
g a m e s . " N o w Allrian is p roduc ing 
C o m m o d o r e 64 St r ip Poker which 
allows you to "expe r i ence the heady 
de l ights of Suzi or Mell isa in a g a m e 
of thri l ls , skills and e x c i t e m e n t . " 
Brian Bandey descr ibes it as an 
" a d u l t " game but a d m i t s " t h e r e is no 
way you C3n say to dealers you mus t 
not sell it to people unde r I S . " 

At £17 for a pair these Strike 
Control joysticks for the 
Dragon and BBC are some of 
the cheapest around. Contact 
Consumer Electronics on 061-
662 2339 tor more information. 

RD Laboratories Tracer for the Spectrum has already sold by the 
thousand. Now the Tracer, which allows you to trace out shapes or 
maps from a piece of paper straight onto screen is available for 
the BBC micro for £70 including software. RD Labs is on (0633) 
74333. 
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Pr ism's robot m o n k e y business 
wi l l m a k e for cheaper tur t les 

O . A I ' YOl.'K h a n d s a n d t h e M o v i t 

Y O U R C O M P U T E R . M A Y 1 9 8 4 -15 

Mid-range Rabbit and Tatung 
top end micro from East 
T w o NEW h o m e m i c r o s f r o m the Fa r 
East hit Br i ta in th is m o n t h . O n e is 
the £ 5 0 0 T a t u n g h o m e c o m p u t e r and 
the o ther is t h e £ 2 5 0 Rabbi t f r o m 
H o n g K o n g . T h e Rabbi t is an 8 0 K 
Z - 8 0 based mic ro . It uses :hc 

s t anda rd T e x a s g r a p h i c s c h i p to give 
16 co lou r s , 2 5 6 by 192 reso lu t ion 
and 32 spr i t es . W i t h an adap to r it 
will take C o l e c o v is ion g a m e s 
car t r idges . 

Sing le d isc h o m e o f f i c e 
o n BBC M i c r o 

Peripheral makers like Broad-
way Electronics are setting up 
a whole industry based on the 
inadequacies of the Electron's 
interfacing capabilities. This 
£40 printer and user port from 
Broadway comes complete 
with drive software and screen 
dump routine. Joystick, 
cartridge and disc drive inter-
faces are under development. 
Broadway is on (0234) 58303. 

Just because this screen shot from a Sinclair shov/s a 64-column 
display don't be fooled into thinking it might be a QL. This is Hi-T, 
a shorty machine code program which costs £6 from Timcdata. 
running on a Spectrum. Hi-Tallows you lo display up to 32 lines of 
64 characters instead of 24 lines of 32 characters as well as giving 
you the ability to create windows. Timedata is on (0268) 418121. 

W H I L E EPSON p r e p a r e s lor t h e t o p 
secret l a u n c h of i ts n e w por t ab le 
c o m p u t e r the c o m p a n y has s h o w n 
th ree new p r in t e r s , i n c l u d i n g t h e 
P -40 po r t ab le 40-cq l i imn the rma l 
pr in te r w h i c h can pr in t condensed 
8 0 - c o l u m n lor a r o u n d £ 1 0 0 and a 
po r t ab le 8 0 - c o l u m n , the £ 1 8 0 P - 8 0 
w h i c h uses t he rma l t r a n s f e r casse t tes 
like the Bro the r does to p r in t on 
pla in A - t p a p e r . Third in the list is 
the J X - 8 0 c o l o u r dot ma t r ix which 
c o n v e r t s to m o n o c h r o m e at t h e t o u c h 
of a b u t t o n if y o u have £ 6 0 0 to 

M a s t e r t r o n i c g a m e s : 
pr ice w a r re tu rn s 
A t i-AST the pr ice war s eems to be 
b r i n g i n g d o w n s o f t w a r e p r i ces . 
M a s t e r t r o n i c , on 01-186 3-178, is 
c h a r g i n g £ 2 a t ime for i ts g a m e s 
casse t tes w h i c h will be avai lable f r o m 
c o m p u t e r g a m e s s to res in i t ia l ly . T h e 
p r o g r a m s w h i c h are ma in ly 
va r ian t s o f t h e old f avour i t e s Pac-
M a n , D u c k s h o o t a n d so on arc be ing 

desc r ibed as the equ iva l en t o f M u s i c 
for P leasure a l b u m s . But I m a g i n e 
w h i c h t r ied to b r i n g its pr ices d o w n 
ro £4 last m o n t h has h a d to pu t t h e m 
back u p to £6 a f t e r dea le rs com-
p la ined abou t low m a r g i n s . C a n 
M a s t e r t r o n i c succeed w h e r e I m a g i n e 
has fai led? 

F I L M M A K F . R P e t e r A r m s t r o n g 
w a n t e d a word p rocessor , a d d i e s s 
da ta base and sp readshee t all o n one 
d isc for his B B C m i c r o . I n t h e end he 
dec ided to wr i t e his own w h i c h has 
n o w been re leased u n d e r the n a m e 
O n e Disc H o m e OtTicc w h o are on 
(0903) 2 0 6 0 7 6 by D o c t o r So f t . T h e 
c o m p a n y does not p r e t e n d t ha t t h e 
so f twa re is as p o w e r f u l a s i nd iv idua l 
w o r d p rocessor s a n d sp readshee t s o n 
disc bu t the w h o l e package cos t s £20 . 

Epson prints 
portable 

M o n k e y will s c a m p e r a long the l ine 
n hangs f r o m . W h i s t l e , a n d the 
M o v i t P i p e r M o u s e will w h i z z across 
the l loor . 

M o v i t s are s i m p l e , c h e a p do-it-
yourse l f robots f r o m P r i s m w h i c h 
range fo rm t h e £ 1 0 M o n k e y w h i c h 
only accep t s t w o c o m m a n d s — G o 
and S t o p — to t h e rad io-cont ro l led 
Ci rcu la r a n d the p r o g r a m m a b l e 
M e m o c o n n C r a w l e r w h i c h will 
execu te a ser ies o f 2 5 0 s teps — le f t , 
r igh t a n d f o r w a r d — whi le flashing 
i ts l ight a n d b e e p i n g to i tself . 

P r i s m is w o r k i n g on an in te r face 
so that t h e £ 3 5 C r a w l e r w h i c h ai 
present is con t ro l l ed by a h a n d - h e l d 
keypad can be ope ra t ed f r o m a 
mic ro , r a t he r like a B B C B u g gy or a 
t u r t l e . S p c c t r u m , C o m m o d o r e and 
B B C ve r s ions arc p l a n n e d . 

S o far S tuar t Ba rna rd , P r i s m ' s 
robot ics c h i e f has f o u n d tha t a d u l t s 
f ind it d i f f i cu l t to put the Movi r 
cons t ruc t i on k i t s w h i c h r equ i r e n o 
so lder ing — toge the r . But the 
teenagers a n d ch i l d r en w h o the 
p r o d u c t s are a i m e d at h a v e had no 
p r o b l e m s . 



Coming soon, a new Modem 
that's four times as fast 

you've been looking at 
Introducing an exciting new concept in computer communications—the Protek 1200 Modem. Specially 

designed to establish a two way computer Ijnk-up via the telephone, the Protek Modem transmits and 
receives information four times faster than any other 
model currently available at the price. 

With so much to offer at such a competitive price, the 
Protek Modem is well worth waiting for. But don't worry, 
you won't have to wait too long. 

T w o opera t in g speeds: • Ba t te ry powered (40 hours 
M o d e 1 1200/1200: 
M o d e 2 1200/75 
Accoust ic coupl ing 
F lex ib le design for 
perfect acoustic 
connections 

f r o m 4 A A 1.5V b a t t e r y ) 
• L E D indicator 
• Ava i lab le for del ivery 

1st June 1984. 
Protek 1200 
M o d e m — £59.95 

C O N N E C T S T O A N Y 
R S 2 3 2 C C O M P A T I B L E C O M P U T E R 

S P E C T R U M (INTERFACE REQUIRED) 

O R I C (INTERFACE REQUIRED) 

B B C (CABLE REQUIRED) 

E L E C T R O N (INTERFACE REQUIRED) 

V I C 20 (CABLE REQUIRED) 

C O M M . 64 (CABLE REQUIRED) 

VISA " Protek Compu t ing Ltd, 1A Young Square, 
Brucefield Industrial Park, Livingston, West Lothian. 0506 415353. 
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L O R D S O F T I M E 
J o i n s our r a n g e of a c c l a i m e d p u r e - t e x t p u z z l e a d v e n t u r e s , a t £9 .90 , for: 

BBC 32K COMMODORE 64 SPECTRUM 48K LYNX Am NASCOM 32K ORIC 48K ATARI 32K 

ADVENTURE 
REVIEWS 

Adventures which have a fast 
response time, are 
spectacular in the amount of 
detail and number of locations, 
and are available to cassette 
owners .. Simply smashing!" 

- Soft. Sept 83 
"Colossal Adventure is 
included in Practical 
Computing's top ten games 
choice for 1983: "Poetic, 
moving and tough as hell." 

PC. Dec 83 
"Colossal Adventure .. For 
once here's a program that 
lives up to its name . a 
masterful feat. Thoroughly 
recommended' 

- Computer Choice. Dec 83 
"Colossal Adventure is one of 
the best in its class. I would 
recommend it to any 
adventurer." 

Acorn User. Feb 84 
"Adventure Quest This has 
always been one of the best 
adventures for me as it seems 
to contain the lot. In all it took 
me about eight months to 
solve.' 

- PCW. 18th Jan 84 
"To sum up. Adventure Quest 
is a wonderful program, fast, 
exciting and challenging. If you 
like adventures then this one 
is for you ' _ N / L U G i s s i j e 1 3 

"Colossal Adventure is simply 
superb .. For those who want 
to move onto another 
adventure of similar high 
quality. Dungeon Adventure is 
recommended. With more than 
200 locations. 700 messages 
and 100 objects it will tease 
and delight!" 
- Educational Computing. Nov 83 

•.v.vi.v. .1. ir n i m it! mrmi 

M I D D L E E A R T H A D V E N T U R E S 
1: C O L O S S A L A D V E N T U R E 
A complete, full size version of the classic mainframe game 
"Adventure" with 70 bonus locations added 
2: A D V E N T U R E Q U E S T 
Centuries have passed since the time of Colossal Adventure 
and evil armies have invaded 7 he Land. The way is long and 
dangerous; but with cunning you can overcome all obstacles 
on the way to the Black Tower, source of their demonic 
power, and destroy it. 
3: DUNGEON ADVENTURE 
The trilogy is completed by this superb adventure, set in the 
Dungeons beneath the shattered Black Tower A sense of 
humour is essential! 

T H E F I R S T S I L I C O N D R E A M A D V E N T U R E 
1: SNOWBALL 
The first of Pete Austin's second trilogy The giant colony 
starship. Snowball 9. has been sabotaged and is heading for 
the sun in this massive game with 7000 locations. 

A D V E N T U R E 
R E V I E W S 

"Colossal Adventure.. 
undoubtedly the best 
Adventure game around. Level 
9 Computing have worked 
wonders to cram all this into 
32K .. Finally Dungeon 
Adventure, last but by no 
means least. This is the best 
of the lot a truly massive 
adventure - you'll have to play 
it yourselves to belive it." 

CBM 64 Users Club Newsletter 
"The puzzles are logical and 
the program is enthralling. 
Snowball is well worth the 
money which, for a computer 
program, is a high 
recommendation." 

- Micro Adventurer. Dec 83 
"Snowball. As in all Level 9"s 
adventures, the real pleasure 
comes not from scoring points 
but in exploring the world in 
which the game is set and 
learning about its denziens .. 
this program goes to prove 
that the mental pictures 
conjured up by a good textual 
adventure can be far more 
vivid than the graphics 
available on home 
computers." 

- Which Micro?. Feb 84 
"Lords of Time. This program, 
wnten by newcomer Sue 
Gazzard. joins my favourite 
series and is an extremely 
good addition to Level 9's 
consistently good catalogue.. 
As we have come to expect 
from Level 9. the program is 
executed with wonderful style 
- none ol those boring "You 
can't do that" messages! 
Highly recommended." 

PCW. 1 st Feb 84 

THE L O R D S O F T I M E S A G A 

7: LORDS OF TIME 
Our congratulations to Sue Gazzard for her super design 
for this new time travel adventure through the ages of 
world history. Chill to the Ice-age. go romin' with Caesar's 
legions, shed light on the Dark Ages. etc. 

Price: £9 .9 0 e a c h ( inc lus ive ) 
Level 9 adventures are available from good computer shops, 
or mail-order from us at no extra charge. Please send order, 
or SAF. for catalogue, to 

LEVEL 9 COMPUTING 
Dept Y, 229 Hughenden Road. 
High Wycombe, Bucks HP13 5PG 
Please describe your computer 
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Only 
£6.99 

each 

each are available for your sho t gun. Specially 
scored mus ic with f reeze f r ame ability, and for the 
technically minded 10 spr i tes (yes, tha t ' s right, 

on the 64). 

Thrills and spills is what you'll get in this highly 
addictive motor racing game . You'll be driving 

over s o m e pretty haza rdous terrain having to cope 
with lakes, is lands , rock fo rmat ions and, not least, 
o ther ca r s which are Intent on making you c rash . 

Luckily you can vary your speed and line and you 
have o n e ace up your s l eeve - when you maintain 
a sufficient spee d you can jump over obs t ac l e s to 

help you out of trouble. The track g e t s progressively 
more difficult with 20 different pa t te rns and 

you have to c o p e with driving condi t ions 
in the four s e a s o n s of the year . 

Like most bubble b u s c lass ics , Bumping Buggies 
h a s its own specially s co red mus ic and is in 

bubble bus 
software 

magical products 
for your 

Commodore 

the fish. Two different m e t h o d s with 4 skill levels 

Bumping Buggies 

For details of our complete range of products 
for entertainment, home and business 
send a stamped, addressed envelope. 

If you have any trouble buying our products, 
you may order direct from: 

bubble bus sof tware 
8 7 H igh Street , T o n b r i d g e 

Kent T N 9 1 R X Tel: 0 7 3 2 3 5 5 9 6 2 

We're looking for top quality 
programs for Spectrum, 
BBC, Dragon and all makes 
of popular micro's - send 
yours in today for a speedy 
evaluation. 

Bubble Bus products available from: 
B o o t s , L a s k y ' s , G r e e n ' s , W . H . S m i t h , 

L i g h t n i n g & S p e c t r u m d e a l e r s , G a m e s 
W o r k s h o p s , C e n t r e s o f t & P . C . S . 

s t o c k i s t s . 

In this highly original g a m e you are the gamekeeper 
on the lake trying to s top greedy eag les taking all 



I could 
do 

that... 
Seen any interesting bugs 
lately? If so we would like 
you to send them in. This 
month's competition offers 
£15 to the program with the 
most subtle and hard to 
spot bugs. Nothing too 
obvious please. We are 
looking for quality not 
quantity. 

The program should be 
no more than 15 lines long 
with no multi-statement 
lines. It should have a 
single clearly defined task 
which we would like you to 
explain in your 
accompanying letter. To 
make the job of our 
competition judge easier 
you will also need to 
indicate why the program 
does not work. 

J. Burgess, Greenslates, 
Bexton Lane, Knutsford, 
Cheshire, is the winner of 
March's competition. His 
program runs on a 
Spectrum and prints a 
message around the 
circumference. 

10 INPUT M* 
I S LET R - 1 0 
2 0 FOR TO 8 
3 0 FOR 1 - 0 TO 2 S T E P 2 . 1 / R 
4 0 FOR N=1 TO LEN M* 
3 0 LET A " < I • N / 2 0 ) « P I 
6 0 LET X«16-»R»SIN A 
7 0 LET Y « t l - R * C Q S A 
8 0 PRIN T AT Y,XjM#<N> 
8 5 NEXT N: CLS : NEXT I 
9 0 LET R=R—SGN S I N < V « 0 . 7 > 
1 0 0 NEXT Vi 6 0 TO 1 5 

Starting out in home 
computing? First Bytes 
is for you. Just write to 

Your Computer with any hardware or software 
problems, no matter how small or simple. 

S c r e e n 
m e m o r y ? 
"What does the term 'screen 
memory' mean?" 
THE SCREEN m e m o r y is s o m e t i m e s 
ca l lcd t he v ideo R A M or t he sc reen 
m a p . As t h e word m a p s u g g e s t s it 
c o n t a i n s a c o p y of t he i n f o r m a t i o n o n 
sc reen . T h e c o m p u t e r a l locates a 
reg ion o f R A M speci f ica l ly fo r th i s 
p u r p o s e a n d s ince it is in R A M it is 
accessible t o t he u s e r . 

By dea l ing d i rec t ly w i t h t he sc reen 
m e m o r y — P e e k i n g a n d P o k i n g to u 
- y ou can m a n i p u l a t e g r a p h i c s a n d 
text o n s c r een . T h i s is o f t e n qu icke r 
t h a n u s ing P r i n t or Plot c o m m a n d s 
f r o m Basic. A n d it" y o u wish t o wr i t e 
a g a m e in m a c h i n e code it is 
gene ra l ly t h e o n l y way of h a n d l i n g 
g r aph i c s . 

T h e r e are v a r i o u s ways of repre-
s e n t i n g t he i n f o r m a t i o n o n sc r een in 
m e m o r y . T h i s m o n t h w e wil l con-
c e n t r a t e o n t he s i m p l e s t m e t h o d , the 
c h a r a c t e r m a p p e d s c r e e n , l i a c h 
cha rac t e r o n sc reen is r e p r e s e n t e d in 

t h e sc reen m a p b y i ts A S C I I c o d e . 
Kach takes u p o n e by t e so a 10 b y 2 5 
sc reen needs 1000 by tes for its 
m e m o r y m a p . 

W h e n the c o m p u t e r p r i n t s l o t he 
s c r een it f irst nore t h e c o d e s to red in 
R A M a nd t h e n c o n s u l t s t he charac te r 
g e n e r a t o r in R O M . T h e c h a r a c t e r 
g e n e r a t o r a lso k n o w n as t he 
cha rac t e r font — h o l d s t he p a t t e r n of 
d o t s w h i c h m a k e u p t he cha rac t e r s . 

T h i s p roces s takes p lacc m a n y 
t i m e s a s c c o n d : t h e h a r d w a r e 
r e p e a t e d l y s c a n s t h e R A M , c o n s u l t s 

(continued on page 51) 

C o m p u t e r a d d - o n s 
O M \ i> i n A V I ill i s u s i n g 
c o m p u t e r s lor a wh i l e you start to 
look r o u n d .it t he bi ts o f h a r d w a r e 
ihat you can use w i t h your m a c h i n e 

i.e. what a d d o n s :ne avai lable . 
O n c e you have e x h a u s t e d rhe list o: 
no rma l t h i n g s dis<. d r ives , casse t t e 
un i : s . p r i m e r s , m o n i t o r s a n d t h e l ike 

you no t i ce a w h o l e g r o u p of 
ur .c lass i i iables - t he m o r e u n u s u a l 
ihi; -.:v tha t can b e p l u g g e d in t o y o u r 
mic ro . 

S ince mos t m i c r o s are used as 
games m a c h i n e s t he m o s t o b v i o u s 
c o n t e n d e r s lor t h e un l ike ly a d d - o n 
. u . i ' d u r c u n u s u a l games con t ro l l e r s . 
, \ i t he s i m p l e e n d of t h e scale t h e r e 
are biz/ .are joyst icks. N o t a b l e a m o n g 
rhe.se :s I .e S e h n c k . w h i c h has what 
looks like a n o r m a l h a n d l e , bu t ha s 
n o base against w h i c h 10 m o v e it -
i.e. .1 IreC h a n d l e w i t h a lead c o m i n g 
out ol" t he b o t t o m . 

A n o t h e r o d d g a m e s c o n t r o l l e r is 
t he T r i cks t i c k fo r t h e S p e c t r u m f r o m 
l-asi I o n d o n Robot ics . T h i s senses 

t he b lood r u n n i n g t h r o u g h y o u r 
h a n d , a n d has six b u t t o n s to con t ro l 
t he g a m e . . . r u m o u r has that y o u 
e i ther love i' or ha te it. 

( i v l l i n g m o r e p o p u l a r In t h e 
m i n u t e , and m o r e so s ince t he release 
ol l he new Atar i m o d e l , a re bull 
con t ro l l e r s . T h e s e a r e mean t t o 
m i m i c t he m o v e m e n t o f t he h a n d , 
a n d wi th t he rL'hi s o f t w a r e can be 
dev ices that m e a s u r e b o t h speed a n d 
acce lera t ion d e p e n d i n g o n h o w 
last t he bal l is s p u n . At t h e m o m e n t 
:hc qua l i ty o f these d e p e n d s a lot on 
h o w m u c h vou pay . In t h e f u t u r e 
these ball c o n t r o l l e r s m a y well be 
used in k e y b o a r d s as r e p l a c e m e n t s 
lor t h e c u r s o r kevs, s i n c e t h e y e n a b l e 
you n> con t ro l pos i t ion s i m p l y , 
i ju icklv a n d accura te ly . 

I 'his b r i n g s us 0:1 t o m i c e . A 
m o u s e is any d e v i c e that uses t he 
concep t of r u n n i n g a l o n g s o m c t h i n u 
to ind ica te m o v e m e n t t o a c o m p u t e r . 
In pract ical t e r m s it m e a n s a ball 

(continued on page 51) 
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_ experts in business systems n ow bringing professionalism 
L S > p S f l E t n S i into the home market for the SPECTRUM, ORIC, 

DRAGON and APPLE II micro-computers. 
GAMES 
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LESS THAN Eifryam" 

^ P ^ H L OR THE SPECTRUM] 

ORIC and D R A G O N 

Q.E.D. TOOLKIT 

A M U S T FOR EVERY SERIOUS 

DESIGNER. T H E TOOLKIT 

CONTAINS A HOST OF 

INVALUABLE MACHINE COOfc 

ROUTINES TO A S S I S T YOU WITH 

YOUR PROGRAM DEVELOPMENTS 
£5.951 

^ FORTHESPECTRUM 
100% M A C H I N E CODE| 

MILLIPEDE 

THE BEST VERSION OF THIS 

EVER POPULArt ARCADE GAME. 

| SOFTWARE YOU W I L L MOT BE 

DISAPPOINTED WITH! ) £6.95 

HOME MANAGEMENT 
KOMI ACCOUMS VANAC.I MINI ' .>. o-alw 
irtK" 
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UTILITIES 
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(All programs are supplied on quality cassette, unless otherwise stated) 

Please send me on cassette/ disc 

for my MICRO with memory. 

I enclose my cheque/postal order f or £ payable to Q. E. D Systems. 

Name Telephone No 

Address 

Q.E.D. S Y S T E M S , L IVER H O U S E , 96 B O L D ST. , L I V E R P O O L , E N G L A N D . 

S I L V E R L I N D L T D . 156 Newton Road. Bur ton on Tront 
Staffs. DE15 OTR. Tel (0283) 63987 

TOWNTEST BBC/B £6.50 
A very useful did for teaching Geography in p r ima iy schools, 
tins program lests pupi ls ' knowledge o( ihe locations o l 
major towns and cit ies in England, Scotland and Wales. Well 
presented, w i t h a high-resolut ion map. 

B I O L O G Y BBC/B £12.50 
A suite o; piograrns usinii text , an imated diagrams, examples, 
and questions 10 assist m the understanding of Bio logy to 
CSL, "O' and 'A ' Level standaids. Most suited to indiv idual 
use by students, these programs also conta in material teach-
ers can .extract lot classroom demonstrat ion. Topics covered 
include ihe Eye. Ear. Hear;, B lood and Circulat ion. Skeleton. 
Female i eproducn^n, Genetics. Biochemistry and the Cenual 
Nervous System 

ENJOY M A T H S 48K Spectrum £8.00 
A suite o l 4 h ighly mot iva t ing progiams lo i the 8 14 age 
rang'.;, tabes, simple equations. polygons and areas The 
programs combine exp lanat ion w i t h tests and make good 
use of co lour and sound. 

M A S T E R D I E T P L A N N E R 48K Spect rum £11.95 
The u l t imate in diet programs, the MASTER D I E T P L A N 
NER contains details of calories, p ro te in , v i tamins and other 
nutr ients l o i §£1 foods ' The MASTER DIET P L A N N E R wi l l 
help you plan a well balanced diet, including opt ions to 
restrict tats, cholesterol and salt, oi lo inaease f ibre in take-
ai ihe same tune o f fe r ing m a x i m u m choice of foods. Instruc-
tions' and Recipe Book included. 

A L L PRICES INCLUDE POST & PACKING & V A T 

We require good programs to increase our catalogue 
and pay high royalty rates for published material. 

1 ENFIELD HOUSE 

4SWARDESTON 
v , NORWICH 

NORFOLK 
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S c r e e n 
m e m o r y ? 
(continued from page 49) 
t he cha rac t e r font a n d r e f r e s h e s the 
sc reen . 

In add i t i on t o t h e code for each 
cha rac t e r t he c o m p u t e r also needs to 
s tore i n f o r m a t i o n a b o u t i ts c o l o u r . 
O n t h e Vic -20 a n d C B M - 6 4 co lour 
codes are s to red in a s e p a r a t e co lour 
m e m o r y w h i c h m i r r o r s t he sc rccn 
m e m o r y , m a t c h i n g u p co lou r codes 
wi th cha rac t e r c o d e s by t e fo r by te . In 
T e l e t e x t m o d e o n t he B B C co lou r 
codcs arc s to red in t he sc rccn 
m e m o r y in f r o n t o f t h e cha rac t e r s 
w h o s e c o l o u r t h e y d e t e r m i n e . 

T h e a d v a n t a g e o f h a v i n g a 
cha rac t e r m a p p e d sc reen is tha t it is 
e conomica l on m e m o r y . T h e d raw-

back is that by c o n f i n i n g you to a 
p r e d e f i n e d c h a r a c t e r set it u sua l ly 
ru l e s ou t what is genera l ly u n d e r -
s tood b y c o m p u t e r g r a p h i c s — 
ind iv idua l p ixel p l o t t i n g . 

S o m e c o m p u t e r s , h o w e v e r , a l low 
y o u to d e f i n e y o u r o w n cha rac t e r s . In 
e f fec t they e n a b l e y o u to red i rec t t he 
h a r d w a r e to a n e w c h a r a c t e r fon t in 
R A M . 

By e x p l o i t i n g th i s fac i l i ty yo u c a n 
g ive a m i c r o w i t h a c h a r a c t e r m a p p e d 
sc reen a l imi ted deg re e o f h igh - r e s 
g r a p h i c s . The m e t h o d invo lves 
d e a l i n g d i r e c t l y w i t h t h e n e w 
c h a r a c t e r font r a the r t h a n t h e sc reen 
m e m o r y . Kach cha rac te r d e f i n i t i o n 
takes u p eight by tes ro desc r ibe t h e 
cha rac t e r o n an eight by e igh t g r i d ; 
by a l t e r i n g these by tes y'ou are e f fec-
tively p l o t t i n g or u n p l o t t i n g t h e 
p ixe ls w i t h i n a c h a r a c t e r spacc . Y o u r 
c h a r a c t e r m a p p e d sc reen h a s n o w 

C o m p u t e r a d d - o n s 
(continued from page 49) 
con t ro l l e r used u p s i d e d o w n . M i c e 
arc u s e d to i nd i ca t e pos i t ion fo r t he 
m a i n pa r t , bu t a r e a l so used lor 
t r ac ing — m a p s . d i a g r a m s e tc . — a n d 
.is educa t iona l .r .Js. M i c e a r e p o p u l a r 
vu ih b u s i n e s s m e n because they are 
easy t o use . 

M i c e are m u c h t h e s a m e as s i m p l e 
robo t s . T h e m a i n d i f f e r e n ce is that 
:ob»*\ are u sua l l y c o n t r o l l ed b y t he 
c o m p u t e r , r a the r t h a n the robot 
g iv ing t he c o m p u t e r i n f o r m a t i o n . 
R o b o t s are c u r r e n t l y o n e o f t h e most 
e x p e n s i v e a d d - o n s i: is poss ib le to 
buv for youi m i c r o , bu t w a t c h out lor 
t h e m .is ihey will be wide ly used in 
the f u t u r e . 

A n o t h e r odd add-on thai is f i n d i n g 
its way in to m o r e an d m o r e m i c r o s is 
speech l o r t he t i m e be ing ih:> is 
m o s t l y reserved to h a v i n g y o u r 
c o m p u t e t talk to y o u , b u t in t he 
f u t u r e it s e e m s l ikelv that vou will be 

able t o talk t o it . At t he m o m e n t 
s p e e c h r e c o g n i t i o n s y s t e m s a r e 
incredibly e x p e n s i v e , bu t t h e p r i ce is 
ta i l ing fast . S p e e c h syn thes i se r s 
• he ones tha t talk to you — are e i t he r 
m a d e to w o r k by h a v i n g ' a set oi 
w o r d s it knows , or h a v i n g a set of 
s o u n d s ".hat can be buil t u p i n t o 
w o r d s . At t h e m o m e n t b o t h t y p e s 
s o u n d m o r e oi less like c o m p u t e r s in 
f i lms — wi th the no tab le e x c e p t i o n of 
2 . 0 0 1 ' s H A L o f c o u r s e or robo t s . 

Light p e n s a n d g r a p h i c s p a d s art-
t w o m o r e a reas w h e r e t e c h n o l o g y has 
vci 10 ca tch u p wi th t he po t en t i a l 
d e m a n d . Both a r e a p p l i c a t i o n s that 
c a n be used for f u n or fo r se r ious 
ar t i s t ic w o r k . As t h e reso lu t ion of 
s c reens inc reases t h e r e will be m o r e 
a n d more g r a p h i c art t y p e a d d - o n s o n 
t he m a r k e t . Ii is m u c h m o r e 
e n t e r t a i n i n g to be ab le t o d raw o n the 
sc reen , r a t h e r t h a n hav ing 10 des ign 
a n d plot p i c t u r e s p ixe l b y pixel . 

mm 

b e c o m e a bit m a p e d sc reen in w h i c h 
each pixel is r e p r e s e n t e d b y a bi t in 
R A M . 

Bit m a p p e d s c r e e n s wi l l be 
d i scussed in nex t m o n t h ' s Firs i 
Bytes . If yo u w a n t to inves t iga te y o u r 
cha rac t e r m a p p e d sc reen y o u m u s t 
first f i nd ou t w h a t pa r t of m e m o r y it 

o c c u p i e s . L o o k u p t he s c r e e n 
m e m o r y ' s start a d d r e s s in t h e m a n u a l 
a n d Poke 6 5 to it . 

You s h o u l d see t he le t lcr A in t h e 
t o p l e f t - hand c o r n e r . P o k i n g c o n -
s e c u t v e loca t ions wil l p lace le t ters 
a long t h e f i r s t r o w . C o m m o d o r e 
o w n e r s s h o u l d r e m e m b e r a lso t o 
P o k e co lour codcs t o t h e co r r e spond-
ing loca t ions in t h e c o l o u r m e m o r y 
m a p . 

A n i m a t i o n t e c h n i q u e s 
"I am writing an arcade-style 
game in Basic. Can you tell me 
the best way to animate 
characters on screen?' 

Till-: i 'KiNCli ' l .K b e h i n d m o v i n g 
ob jec t s a r o u n d t h e sc reen is s t ra igh t -
f o r w a r d e n o u g h : it is s i m p l y a m a t t e r 
of p r i n t i n g a c h a r a c t e r an d t h e n 
de l e t ing it . But the t i m e raken to d o 
th i s , in Basic , c a n be excess ive , 
especia l ly if y o u w a n t t o m o v e m o r e 
t h a n one c h a r a c t e r at a t i m e . If y o u r 
p r o g r a m has o t h e r lasks t o a t t e n d to 
b e t w e e n p r i n t i n g y o u r u n t h e risk of 
e n d i n g u p w i t h a r a t h e r s lugg i sh 
g a m e . So it is i m p o r t a n t t o f ind t he 
fas tes t w a y o f a n i m a t i n g y o u r 
c h a r a c t e r s . 

P e r h a p s t h e s imp le s t t e c h n i q u e is 
to p r in t a cha rac t e r an d t h e n de le te it 
at t he s a m e p o s i t i o n . T r y th i s o n e 
l i n e p r o g r a m , s u b s t i t u t i n g a n 
e q u i v a l e n t f u n c t i o n if y o u r ve r s ion of 
Basic lacks T A B : 

10 FOR X = 1 TO 20:PRINT 
TAB(X, 10);"A":PRINT 
1 AB<X,10);" " :NEXT 

T h e t r o u b l e wi th th i s m e t h o d is 
that it g ives a r a t h e r u n s a t i s f a c t o ry 
f l i cker ing e f f ec t . W e can i m p r o v e o n 
th i s b y p r i n t i n g a cha r ac t e r a nd t h e n 
de l e t ing it at t h e p r e v i o u s p o s i t i on . I f 
y o u s u b s t i t u t e X - 1 fo r X in t h e 
s e c o n d P r i n t s t a t e m e n t yo u wil l 
no t i ce tha t t he image is s t ead ie r . 

As it s t a n d s th i s is ce r t a in ly last 
e n o u g h a n d you m a y w a n t t o s low it 
d o w n b y i n s e r t i n g an e m p t y Fo r 
N e x t l oop af te r t he first s t a t e m e n t . 
B u t r e m e m b e r tha t y o u r p r o g r a m 
wiU on ly r e t u r n t o t he p r in t r o u t i n e 
w h e n it ha s dea l t w i t h i ts o t h e r 
c h o r e s — p e r f o r m i n g c a l c u l a t i o n s , 
r e ad ing t he k e y b o a r d , c h e c k i n g for 
co l l i s ions , a n d so on . T h e m o r e 
speed w e c a n find t he b e t t e r . 

C l ea r ly o n e Pr in t s t a t e m e n t is 
fas ter t h a n two , so a f u r t h e r i m p r o v e -
m e n t w o u l d he to i n c o r p o r a t e t h e 
le t ter A a n d t he d e l e t e cha rac te r — in 
th i s case a space — in o n e s i r i n g . T o 
d o t h i s r e m o v e the second P r i n t 
s t a t emen t a n d insert a spac c be fo re 
t he le t ter A in t he f i rs t s t a t e m e n t . 

W h a t if w e n o w w a n t to m o v e a 
cha rac t e r u p a n d d o w n o r r ight t o 

le f t? T h e p r o b l e m he re is t ha t com-
p u t e r s p r in t f r o m left to r i gh t b u t t h e 
cha rac t e r to be de l e t ed is n o longer 
i m m e d i a t e l y b e h i n d . O n e so lu t ion 
w o u l d be to r e i n t r o d u c e a s e c o n d 
P r i n t s t a t e m e n t . A be i i e r m e t h o d , 
h o w e v e r , is t o i n c o r p o r a t e c u r s o r 
con t ro l c h a r a c t e r s in t he s t r i n g to b e 
p r i n t e d . 

If you look at y o u r c o m p u t e r ' s 
cha r ac t e r codes y o u s h o u l d f i n d fou r 
c u r s o r c o n t r o l c h a r a c t e r s . T h e s e have 
t he effect o f m o v i n g t h e p r in t 
pos i t ion one spac c in each d i r e c t i o n . 
F o r e x a m p l e , if 8 a nd 1 are t he codes 
for t h e c u r s o r u p a n d c u r s o r left 
cha rac t e r s t h e n P R I N T " A " + 
C H R $ ( 1 1 ) + C H R S ( 8 ) + " B " wil l 
p r in t t he le t ter B a b o v e A. 

It is eas ier t o a s s ign t h e s e 
c h a r a c t e r s to a s t r ing va r i ab l e f i r s t . 
I b i s is i l lus t ra ted in t h e fo l lowing 

p r o g r a m w h i c h m o v e s a c h a r a c t e r 
f r o m top to b o t t o m : 
10 DOWNS = " A " + CHR$<8) + 

CHR$(11) + " " 
20 FOR Y = 1 TO 20 
30 PRINT TAB(20.Y):DOWNS 
40 NEXT 

If yo u adop t ih i s t e c h n i q u e y o u 
will need io set u p f o u r va r iab les , o n e 
fo r e a c h d i r ec t ion . It is a lso some-
t i m e s a good idea to w r i t e four 
s c p c r a t c s u b r o u t i n e s to h a n d l e 
m o v e m e n t . As wel l as p r i n t i n g t he 
r equ i s i t e var iab les t h e s e can c o p e 
wi th u p d a t i n g t h e d i r ec t ion co-
o r d i n a t e s . 

T h u s eve ry t i m e y o u r p r o g r a m 
e n t e r s t he D o w n s u b r o u t i n e t he Y 
var iab le will be inc reased by o n e . 
O n c e aga in speed is at a p r e m i u m 
he re an d you m a y f ind tha t e x e c u t i n g 
G o s u b c o m m a n d s i m p o s e s a heavy 
t ime pena l ty in y o u r vers ion of Basic. 

T h e r e a re , of c o u r s e , several o ther 
a n i m a t i o n t e c h n i q u e s . If y o u r m i c r o 
h a s a cha rac t e r m a p p e d sc reen it may 
be fas ter to P o k e c h a r a c t e r codes 
d i rcc t ly in to t h e s c r ccn m e m o r y , 
l i i lhcr way yo u have to be c o n t e n t 
w i t h m o v i n g o b j e c t s a cha rac t e r 
space at a t i m e . F o r t h e s m o o t h e s t 
a n i m a t i o n y o u n e e d to m o v e 
cha rac t e r s a p ixel at a t i m e . But t o d o 
th i s y o u will have to m a s t e r m a c h i n c 
c o d e . 
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EVERY 
RENAULT 9i 

Buy any new Renault 9 
between April 1st and May 31 st 
and we will give you a Sinclair 
Spectrum 48K home computer, 
complete with software pack.t 

It's a gift that perfectly 
complements the high-tech 
features of the new Renault 9 
GTX. Like aerodynamic styling 
and a five speed gearbox to 
save fuel. And infinitely 
adjustable monotrace seating 
to make driving more of a 
pleasure. 

Electric front windows, 
centralised door locking and 
all-round tinted glass are 
available as an optional Custom 
Pack. 

There are six Renault 9s 
from 1100 cc to the new 1.7 
litre model, including diesel and 
automatic versions, plus the new 
Special Edition Renault 9 Avenue. 

All you have to do is choose. 
And, if you choose soon, the 
chips are on us. 

FROM £4,645.* WITH 
FREE SINCLAIR SPECTRUM 
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If you have 
anything of 
interest to tell us 
about your 
computer club 
why not contact 
us on 
01-661 3144. 

Local 
news 
Gloucester 
A congenial evening at 8 
Linnet Close, Gloucester. 
This is the promise of the 
Midweekly Spectrum User 
Group, Gloucester. The 
group has its own cassette 
magazine and is dedicated 
to the mutually rewarding 
exchange of ideas. 
Telephone Barry Ledbury 
on 0452-23816. 

North 
Staffordshire 
Amateur Computer Club of 
North Staffordshire has 
now moved to the Frank 
Jordan Centre, Stone. This 
informal group of 10-20 
persons meets on the first 
Tuesday of each month. 
Computers include 
Nascoms, Video Genies 
and the more common 
varieties. Contact Ken 
Cope on Ash Bank 5244. 

Bristol 
Format 40/80 BBC Disc 
User Group offers goodies 
like a four-disc pack for 
£5.50. Tapes are out says 
club organiser Peter 
Hughes. 

For further information 
about the group, write to 5 
Marsh Street. Bristol BS1 
4AA. 

Stratford 
If Shakespeare had been 
into microcomputer 
hardware, would he have 
been a printed circuit bard? 
However this may be, the 
Stratford Computer Club 
meets once monthly at the 
Wesley Hall from 7 to 9pm. 
Contact Chris Parry, 
16 Sackville Close, 
Stratford-upon-Avon, 
Warwickshire. Telephone 
0789-68080. 

COMPUTER 
Paul Bond goes back to 
school to learn about 
micros in 
Northamptonshire and 
meets Doris and Oscar 
the paranoid computers. 
T l U i SOMBKl: OST1NATO o f Black 
S a b b a t h ' s " P a r a n o i d " p u l s e d I r o m 
the rec rea t ion area o f K a u n d s M a n o r 
School as I a r r i ved o n a chi l l N o r t h -
a m p t o n s h i r e e v e n i n g to visit t h e local 
c o m p u t e r c l u b . T h e s choo l is ve ry 
aware o f its i m p o r t a n c e as a com-
m u n i t y asset c l u s t e r ed u n d e r t he 
h u d d l e d e v e n i n g roof s of t h i s 
expans ive e d u c a t i o n a l e s t a b l i s h m e n t 
you wi l l find p e o p l e f r o m all wa lks o f 
life: h o u s e w i v e s s t u d y i n g needle-
work : i n s u r a n c e m e n d a b b l i n g in 
wa te r - co lou r s ; m o d s , motor -cyc l i s t s 
a n d , need less to say , c o m p u t e r 
b u l l s . 

W h i l e local p r ed i l ec t i o n for h e a v y 
meta l m i g h t lead o n e to th ink tha t 
l i t t le h ad c h a n g e d in t he last decade 
of school l ife, neve r the l e s s t he 
m i c r o p r o c e s s o r ha s pu l l ed R a u r . d s 
M a n o r S c h o o l out o f t he S tone 
Age . 

Bryan Reed — an cx-P lcsscv m a n 
is H e a d of C o m p u t i n g at t h i s go-

a h e a d g r o v e o f A c a d e m e . " W e u s e d 
to be c o n n e c t e d to an I C L 2 9 0 3 
m a i n f r a m e in N o r t h a m p t o n , " h e 
e x p l a i n e d , " b u t t he p h o n e bi l ls 
p r o v e d too e x p e n s i v e . " 

C a r e f u l m a n a g e m e n t o f f u n d s 
s e e m s to nave p r o v e d benef ic ia l an 
ups ta i r s r o o m is c r a m - f u l ! o f well 
over a d o z e n re sea rch m a c h i n e s . T h e 
e v e n i n g sess ions , he ld eve ry T u e s d a y 
f r o m 5 . 3 0 to 9 .30 . a re spl i t i n t o 
s e r i o u s a n d g a m e s s e c t i o n s . 
O u t s i d e r s o f all ages a n d sexes arc 
w e l c o m e y o u d o n ' t have t o be a 
p u p i l . 

T h e a t m o s p h e r e u p s t a i r s is 
r cmin i s ccn t of a s t a r s h i p c o m i n g 
d o w n t h e c u r v e , g a t h e r i n g 
m o m e n t u m for i ts h y p e r s p a c c j u m p , 
a s y o u n g m e m b e r s sit p u r p o s e f u l l y 
m o v i n g the i r h a n d s ac ross key-
boards . E l e m e n t s o f H i t c h - h i k e r ' s 
G u i d e to t he G a l a x y a l so c r e e p in as 
L e e Varga . a c t i ng t r e a s u r e r , p r o d s 
one o f t he R M L s in to a n n o u n c i n g in 
a M a r v i n e s q u c voice: " I a m a 
c o m p u t e r . " W h e t h e r or no t it w a n t s 
to g r o w u p to be a p a r a n o i d a n d r o i d , 
or to have a b ra in t h e s ize of a p l a n e t , 
you c o u l d s p e c u l a t e that its mus i ca l 
taste wou ld be well in l ine w i t h that 
of t he Black S a b b a t h fans . T h e pro-
g r a m i tse lf was w r i t t e n b y G a r y 
Fe lse , a p u p i l ; t h e syn thes i se r hard-
w a r e a n d m e g a p h o n e a m p l i f i e r are 
t he h a n d i w o r k of M r Reed a n d a 
co l l eague . 

All t he c o m p u t e r s a n d m o n i t o r s in 
t he " q u i e t r o o m " rc jo icc in p e r s o n a l 
n a m e s , lov ingly D y m o e d o n b y the 
H e a d of C o m p u t i n g one a f t e r n o o n 

" a s a f o r m of l ight r e l i e f . H e n r y , 
M y r t l e , C e d r i c a n d H e n r i e t t a t o 
n a m e b u t a few — arc eas ier t o relate 
to t h a n a b a t c h o f serial n u m b e r s . " I t 
m a k e s it less h a d for t he k ids to get 
i n v o l v e d w i t h t h e m a c h i n e s " 
exp la ined M r R e e d . But w a t c h out 
for D o r i s a n d Osca r . T h e s e t w o have 
got s o m e p r o b l e m s . 

All t he c o m p u t e r s are h o o k e d u p to 
a 20 m e g a b y t e h a r d d i sc s y s t e m a n d a 
C h a i n n e t w o r k s e rve r . As local a rea 
n e t w o r k s g o i t ' s smal l just o n e 
room — b u t p l a n s arc afoot to sp read 
rhis p a r t i c u l a r L A N all a r o u n d t h e 
school . 

C l j v c P a c k e r , t h e ac t ing sec re t a ry 
— b o t h sec re t a ry a n d t r e a s u r e r arc 
p u p i l s — p o i n t e d ou t t ha t s incc , t he 
ins ta l la t ion o f t h e L A N , p u p i l s at t h e 
school have i n v o l v e m e n t in com-
p u t i n g right f r o m t h e w o r d go . 
F o r m e r l y it w a s v e r y m u c h the 
p r o v i n c e of those s t u d y i n g O- lcvel 
c o m p u t e r sc i ence . 

" A lot o f p e o p l e arc a n t i - B a s i c , " 
sa id M : Reed , " b u t 1 feci t i t ' s not 
fair to a n y b o d y if t h e y d o n ' t l ea rn 
Some Basic. S o m e a c h i e ve th ings 
u s i n g o n e l a n g u a g e tha t t h e y 
c o u l d n ' t ach ieve u s ing a n o t h e r . " 

Asked a b o u t t he m e r i t s o f r e sea rch 
m a c h i n e s , C l i v c Packe r o p i n e d that 
in s o m e respec t s t h e y w e r e no t as fast 
as t h e B B C M i c r o w h i c h , l ike t h e 
S p e c t r u m an d t h e R M L , is recog-
nised b y t he I ' K g o v e r n m e n t as a 
m a c h i n e w h i c h e d u c a t i o n a l es tab-
l i s h m e n t s c a n ge t g r a n t s f o r 
i n s t a l l i n g . U n d e r T V E I , t h e 
T e c h n i c a l Voca t iona l E d u c a t i o n a l 
In i t ia t ive , M a n o r S c h o o l ' s T e c h -
no logy D e p a r t m e n t wil l be rece iv ing 
five B B C M i c r o s . 

An i n t e r e s t i ng p ro j ec t w a s on 

d i sp l ay d o w n s t a i r s in t he not-so-
qu ie t r o o m , w h e r e g a m e s a r e t he 
o r d e r o f t h e e v e n i n g . W e l l , a lmost o n 
d i sp lay . T h e c o m p u t e r - c o n t r o l l e d 
ra i lway layout h a d p r o v e d v e r y 
p o p u l a r s ince C h r i s t m a s a n d was also 
used by a p u p i l w o r k i n g on an O-
level p ro j ec t . L e t t i n g t h e t ra in take 
t he s t r a in h a d , h o w e v e r , p r o v e d fatal 
to t he l i t t le g reen locomot ive , w h i c h 
lay s m o k i n g bes ide t he N - g a u g e 
t rack. 

W h e n s e r v i c e s a r e r u n n i n g 
n o r m a l l y , D a r l i n g t o n t r a n s i s t o r s 
f u n c t i o n as l ight s e n s o r s in t h e t r ack , 
just in f r o m ol t he po in t s . T h e y 
swi tch t he po in t s just b e f o r e t he t ra in 
ar r ives ai t h e m . T h e y can be c o n -
t ro l l ed e i the r a u t o m a t i c a l l y , b y 
c o m p u t e r p r o g r a m , or m a n u a l l y by 
u s ing t he f u n c t i o n keys . 

I t ' s not all r e s ea r c h m a c h i n e s at 
R a u n d s . G r o u p e d u n d e r a pos te r 
p r o c l a i m i n g . " I t t akes a c o m p u t e r to 
R E A L L Y foul t h i n g s u p " arc t h r e e 
A c o r n A t o m s , c a n n i b a l i s e d , it t r ans -
pires , f r o m live d u d ones sent back to 
Acorn in those h e a d y p ionee r days o f 
h o m e c o m p u t i n g . S o m e b o d y ' s dad 
w o r k s for A c o r n , so these rel ics f r o m 
a bygone era w e r e r e s c u e d f r o m t h e 
s c r a p - h e a p to f .ght o f f a few m o r e 
waves o f Space I n v a d e r s . C o n t e m -
pora r i es of t he A t o m in t he s h a p e of 
r u g g e d S h a r p M Z - 8 0 A s were to be 
seen g l o w i n g g r e e n l y in t he half-
l ight . 

All th is wil l soon c h a n g e : t h e area 
is des igna ted to b e c o m e a " c l e a n 
r o o m " for t he T e c h n o l o g y D e p a r t -
m e n t ' s con t ro l p r o j ec t s . You roo can 
wear a wh i t e c o a t , ai least if y o u ' r e a 
p u p i l . F o r m o r e de ta i l s o f t he c l u b , 
w h i c h has a r o u n d 50 m e m b e r s a nd 
costs £ 1 . 5 0 per yeai p l u s I Op an 
e v e n i n g to jo in , t e l e p h o n e Bryan 
Reed at R a u n d s M a n o r Schoo l , on 
0 9 1 3 - 6 2 3 9 2 1 . 
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P R I N T E R E X T R A V A G AN 
We challenge you to find a better deall 

EPSON PRICE CRASH THE FABULOUS 

STAR 
PRINTERS 

EPSON RX80 (DOT MATRIX) £ 1 9 9 + VAT £ 2 2 8 . 8 5 
EPSON RX80FT (DOT MATRIX) £ 2 2 9 + VAT = £ 2 6 3 . 3 5 
EPSON FX80 (DOT MATRIX) £ 3 1 4 + VAT = £ 3 6 1 . 1 0 
EPSON P X 1 0 0 (DOT MATRIX) £ 4 1 7 + VAT - £ 4 7 7.25 
DAISY STEP 2 0 0 0 o r UCHiDA DWX 3 0 5 
(new low cost - high quality Datsywheel) £ 2 7 9 + VAT = £ 3 2 0 . 8 5 
JUKI 6 1 0 0 £ 3 7 9 i VAT - £ 4 3 5 . 8 5 
CCP 4 0 (New amazing portable 4 colour prin(er/plotter) 

£ 1 0 9 + VAT = £ 1 2 5 . 3 5 
BROTHER H R I 5 . - £ 3 8 9 + VAT - £ 4 4 7 . 8 5 
NEW LOW P R I C E S 
MT 8 0 (DOT MATRIX) £ 1 9 4 + VAT = £ 2 2 3 . 1 0 
OKI MICRO LINES NEW LOWER PRICES — CALL 
FIDELITY 14" COLOUR MONITOR 6t COMPOSITE VIDEO 

£ 1 8 9 + VAT = £ 2 1 7 . 3 5 
MANY MORE PRINTERS AVAILABLE - OVER 2 0 0 SCl(UK) BARGAINS 

SEND n o w FOR OUR FAMOUS CATALOGUE 

2-V HOUR SECUKICOK OtXIVERY £9.50 plus. VAT • UAIKt.KS ORDERS, BUILDIiiO SOCIETY CHEQUES, POSTAL ORDERS - SAME DAY 
AU. ORDERS COVERED BY THE MAIL OR{.M;K PROTECTION SCHEME • NATIONWIDE MAINTENANCE CONTRACTS ARRANGED 

WE WILL MATCH ANY GENUINE PRICE. SCI(UK) IS NEVER BEATEN ON PRICE 

STAR GEMINI l O x £ 1 9 8 + VAT = £ 2 2 7 . 7 0 
STAR DELTA 1 0 £ 3 2 5 VAT - £ 3 7 3 . 7 5 
STAR GEMINI 1 5 x £ 3 2 5 - VAT = £ 3 7 3 . 7 5 
STAR RADIX 1 0 £ 4 9 9 + VAT - £ 5 7 3 . 8 5 
STAR RADIX 1 5 £ 5 9 9 + VAT = £ 6 8 8 . 8 5 
We h a v e i n t e r f a c e s for al l t y p e s o f 
c o m p u t e r s , i n c l u d i n g CBM 6 4 , VIC 2 0 , 
APPLE, TRS 8 0 . IBM, BBC. SPECTRUM, QL, e t c . 

D I M I K I .M i l IKIEs 
ttl U ONI 

UKII1 IOROI I AH *» SCI (UK SCI (UK) FREEPOST (No Stamp needed) 
PETERSFIELD HANTS GU32 2BR 0730 63741 

For the lowest Prices of Printers In the UK consult this Advert isement 

EXPORT I.NOl IKIES 
NO I AN 

DELIVERY A1 I OS I 

THE 
MICRO WORKSHOP 

MICRO COMPUTER 
SPECIALISTS 

(Spcctrum Group Member) 

Software and hardware over the counter lor 
Sinclair Spectrum, ZX-81, BBC,. Vic-20, CBM-64, 
Memotech, Atari, Adam, etc. 
* C O M P U T E R S * R A M P A C K S 
* JOYSTICKS * BOOKS 
* KEYBOARDS * DISCS 
* T A P E S * L I G H T PENS 

" C O M P O N E N T S * 
Business/Serious Programs available 

Located directly opposite Epsom Main Line 
Station. Visit us or ring for friendly service. See 

and try before you buy. 

Overseas/Export orders welcome 

12 STATION APPROACH 
EPSOM, SURREY. 

EPSOM 21533 

C0FT1PUTER Lir iH 
CONNECTORS IOC 

IO-«v*y 
14 W4) 
1 6-way 
70 »•*( 
26 way 
3'1 way 
40way 
50-way 
CO-M4V 

C«0 
£<Mo 
f 1 .20 

Ci 60 
f l 1X> 
CJ 40 
C3.10 
C3 '10 
ca.es 
£4 80 

PCB 
CO 85 
£1.20 
€1.30 
t l .M 
f i as 
£2.00 
£2.25 
f2.eo 

2 How 
Socket 
CO 60 
10.90 
£1.00 
CI.20 
C 1.45 
f 1.60 
f 1.86 
£2.00 
£2.25 

IOC SHROUDED HFAOERS 
Willi (JlCHNU 
lOCKINf. ARMS 

IOC 0 CONKICTOHS 

Sl'nigh' IUJM Aiv̂ o 
10 way 85 90 
l l way £1.00 CI 70 
16 way £1.25 CI 45 
7 Of,-A; £1.40 £1 GO 
70'way CI 70 £1 95 
34 wav C2 00 £2.30 
40'way C2.15 £2.45 
{O-way C2.30 £2.65 
Sd'Wiy C2.45 £2.85 

9 way £2.70 
IS-way C3.20 
25-w»r £3.80 
3 'v. j . CO.30 

Camito 
f 3 20 
C 3.70 
£4.45 
£0.80 

IOC AVPKfNOl PLUGS 0 C0NNICTORS 
iCoivucili»] 

36-«vay C5.20 
RIE80N CABlf |P«c pci III 

Orry RanbOW 
9-way .13 .24 

1U «ay .15 28 1 
M-wa y .10 .32 
15-wiiy 20 .36 
IT. way 2? 40 1 
20 way .30 so 1 
24-way .36 60 
2Gwnv .40 .65 

46 .70 
60 .80 

J/ 65 86 
50 way 70 .00 
50 '.ay 95 £1.26 
fiO-rtjy £1.10 £1.40 
<14 wily £1 15 £1.60 

r.ol.1»'flii(V«1 Mala 
ii way 7b 

IS way OS 
25-wsy Ci.SO 
37w»y C2 40 
MOC3S .96 

FMIIMIM 
C1.00 
C1 .w 
£ 1.90 
£3 25 

IOC WAV 0 CONN 
J'j'ntxit l««l ftcibon C->bld 

WS2MI A».«mbly 
'8" long Sinpc Eftfl Mftle £4.65 
'5"lvi>jS. Cnofcrj't- £5 10 
•JC MuojO ftvJctfM.M C3 75 
M lar^D f..Jp«F,f ClO.OO 
36" torn0 MdadM.'F CD.Sr. 

OH PIUC IHewtenl roc 
Pins 
1! 
16 
24 
40 

CO 30 
£1 00 
£1.40 
£2.16 BBC o n SPECTRUM 

JOYSTICK IDC JUMPERS 36" SINGtC INOEO 
INTERFACES 

PRINTER IFAOS 
(IUC PRINTER IFAO 

1 MURE - £10 40 
2 MCTflE - £ 11 7R 

DRAGON OR ORJC 1 
1 MITRE £10.40 
2 Mb I RE - £11.76. 

COMPUfCR HADS 
r pin DIN Rvj Iti 2«3.5rim 

1*2.1m Jaefc iiK.y 
£2.25 

5 ('In I! in l-v,i lo 2*3 5mm 
I*? 6T.TI Jac piuif< 
£2 20 

6 Pin DIN f«nj lo 6 Pn DIN 
"lUQ £1.95 

2«3.5«nri Jack Pujn li> 
2< 3 yrm Jack Plug* io 
£1.25 

> F'.n OIN Pl.y <t> 5 Pin OIK 
F1..M £ 1.95 
t Mr. OIN' P'-iiJ lu 3 Pi'i DIN 

i U.j S. 2.i«T»m Jack P<.U 
C2 26 

7 Pli> DIN P.J3 10 7 Pn O N 
R..0 £2 25 

5 Pin Domno Pop lo 6 Pn 
Ocmro Pî g C I .H 

Pikijti? Hog :o Coaxial TV 
An- - C.ijj .9Sp 

FOK USt WITH 
AMY ATARI 
T VP? 

JOYSTICK 

ONI Y CI 1.25 
FOfrf CONNCCTOKS 

2«23 niyUXS\: £1.35 
2>20/.a, IUt<vlti'»i £2.10 
>>6-*«y VIC20/04 £1.20 

D0UIU.C 5IULO PIUQ 
HOARDS 

IXW. XtvMy £1.25 
Ssecitun £l !XJ 

CUSTOM ASSFMflllfS 
AWV COMBINATION 01 
IDC & RIBBON CARl C 

Lf AOS I.1A0C TO 0«nf« 
COMPUTER CASSETTFS 

GCIAUi 
C. 12 460 C16 4'p 

Oi* 103 r.l' 39p 

Way* 
10 
1-1 
16 
20 
26 
3'I 
•10 
SO 
eo 

2 Row 

£1.35 
11.70 
£1.90 
£2 20 
£? 96 
£3 40 
£4 «i0 
£5.25 
£6.26 

Cntrf 
£<)Ro 

Trjnjfl'On 
PC ll 

£1 95 £1 4S 
£2.45 
£2.95 
£3.85 
£4.35 
C6.65 
C6.85 
CB.25 

£1.75 
£ * .96 
£2 9b 
£3 35 
£4.20 
£6.20 
£6.20 

UIU PLUG HEADERS 
>.'-rt>t' Lci<J-. « W&i CabV A'i'.rriulv 
Single trvieO lo»Ui: 
l«»0ih 14 lln :(,Fln Z4P«> 40 Pin 
24" £13$ CI 66 £2.30 £3 30 
Double cr>3t<3 Inftd.: 
£" £ 1 .BO C2IX) £2 DO £3 26 

'••}• £1.90 £2.10 £3 10 C4.65 
24 ' C7.00 £2 25 £3 40 fS 30 
-TO' £2.2$ £246 £3.<if. C6.8S 

6Pn Dor.ns Klin 
6P».DlNPioj 
7Pri Di'l P1l>j 
BP.) OlNWuj 

SOj. 
50p 
BOp 
60p 

JOYSTICKS 
A(UOQh 
•iiiJ'/rJ 'lipli mou(! ir"-
loraiaiyifl, i«g 
hf. j.'ion 
'•r« bvitens 
Amu ivp» 
pyiiifli w> 
Vlfili-.n 
ONLY C8.7S 

litfit Per tm 
SPECTRUM <M Hpf. 
mvsblt's you 10 
picdnc.i I'ii/i « fu iv ilu/wings 
C" yOJI Ortli "V 
5<-«n 

Plenso add - a . ... iC"--. 
15% VAT Free p&p C.W.O. or use 

COMPUTER LINK. Dept. YC5. PO Bo* 1. Wore. Herts. 
Telephone: 0920 5285 
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Star* 
chart 
City Attak 
Commodore CBM-64: 
Shoot-'em-up: 
£6.95 
K-Tel: 
• • 

The invaders are coming. 
They give no quarter. You 
fight a lost battle. Do not 
weaken. This is a 
combination of Space 
Invaders with elements of 
Defender. You fly through 
the city until you find a 
forward advancing horde. 
Down below, urban 
commandos advance on 
mission control. 
Periodically a big ball of 
neutrons rolls you flat. 
Every so often your flying 
saucer bursts into flames. 
A good idea but rather 
sloppily implemented. 

Fire Ant 
Commodore CBM-64: 
Maze game: 
£7.95 
Phoenix: • • 

Tedious maze game. You 
are the lone ant battling 
against an overwhelming 
tide of scorpions who lay 
eggs all over the shop. You 
eat the eggs and are 
rendered strong enough to 
lift the key to get away 
from the porous arachnids. 
Eight screenfuls of this and 
you see the queen ant. 

North Sea Oil 
Dragon 32 
Strategy 
£5.75 
Shards Software • • 
A simple text and graphics 
game of the finance-your-
operation variety. As an oil 
installation manager you 
allocate resources then 
navigate the supply vessel 
to the rig. 

You then pick a place or 
two to drill and operate the 
platform until you have 
collected 100m dollars. 
Explanations of hitches 
and hold-ups in drilling are 
realistic, making up for in 
educational terms what the 
game lacks in graphic 
excitement. 

Teachers who want their 
kids to do projects on the 
North Sea might do well to 
have a look at this. 

to travel ou t s ide the b o r d e r s o f your 
h o m e l a n d to S t o n e h e n g c w h e r e y o u r 
mates are locked u p — a heavy 
n u m b e r in fact , s ince t he d e m o n i c 
servants are as o p p o s ed to yo u m o v i n g 
abou t as the police force is to f lying 
pickets. 

C a n y o u f ree y o u r f r i ends before the 
ear th is p lunged into eternal darkness? 
By press ing Q to g o lef t , 'A to go right 
— not the best choice of ke.vs — and 
zero to fly, yo u can get past muscle-
m e n ratt l ing their cha ins and grue-
s o m e skull-like figures. You m o v e 
t h r o u g h mag ic d o o r s to get f r o m 
screen to screen. O n m a n y of the 
screens you will find objects w h i c h 
m a y or may not be of use to y o u . Only-
one of the objects in the g a m e will 
des t roy the N e c r o m a n c e r . Stick the 
w r o n g o n e o n the altar at S tonchcnge 
and you will die. You could say this 
was a so rce ry o f end less f u n . 

Dinky Doo 
• Commodore CBM-64 
M £7.95 
• Software Projects • • • 

" W I L L YOI: STILL need me , will y o u 
still feed me , w h e n I ' m 6 4 . " T h u s the 
wit ty t h e m e m u s i c for D i n k y Doo . 
Another Your Computer c o n t r i b u t o r 
D a m i a n M c C o m b goes o n to greater 
th ings wi th th is whimsica l odyssey 
t h r o u g h a h o u s e beset wi th ho r ro r s . 
At the core o f th is g a m e is a w a r n i n g 
against the ha l luc inogen ic p rope r t i e s 
o f cheese. Lit t le D i n k y - D o o has been 
d o i n g s o m e late-night scof f ing of the 
aforesaid subs tance in s a n d w i c h f o r m 
with the result that he awakes to a 
n i g h t m a r e scene — snakes , skul ls and 
all m a n n e r of undes i r ab le s are d r i f t i n g 
t h r o u g h his domic i le . T h e on ly way to 
allay the d e m o n s is t o d r ink a nice 
glass of mi lk . All p re t ty w h o l e s o m e 
s tu f f , huh? 

D i n k y - D o o appea r s o n scrccn as a 
(continued on page 57) 

Chinese 
Juggler 
• Commodore CBM-64 
M£6.90 
• Ocean Software • • • 
THKKK AKK FLYING saucers an d f ly ing 
saucers — the objec t ive in th is g a m e is 
not so m u c h to keep ' e m f lying as to 
keep t h e m sp inn ing . You k n o w the 
k ind of t h i n g y ou see o n T V w h e n the 
Pau l Danie l s s h ow reachcs a low e b b 
a n d they b r i n g o n th is g u y w h o rushes 
a r o u n d t ry ing to keep s p i n n i ng plates 
balanced o n the tops o f poles? Wel l , 
now y o u c a n swi t ch o f f , p l u g in y o u r 
64 and have a go at it yourse l f w i thou t 
dec imat ing y o u r pa ren t s ' priceless 
collection of D r e s d e n ch ina . 

T h e cu r t a in literally goes u p o n one 
o f the great myster ies of the cast — 
w h y d o peop le ba lance plates o n 
poles? P e r h a p s it is IO keep t h e m away 
f r o m insects. Y o u m o v e a little 
C h i n e s e m a n a b o u t the stage, taking 
saucers f r o m their e labora te oriental 
rests at the f ron t a n d ba lanc ing t h e m 
o n t op o f a ver i table avenue of poles 
s t re tch ing in to the backclo th . T h i s is 
all d o n e b y judic ious use o f the joy-
stick a n d fire-button. You can even 
p e r f o r m tr ick-shots like c h u c k i n g the 
saucer over the juggle r ' s head and 
catching it by s p i n n i n g a r o u n d . T h i s 
also changes t he plate co lou r . 

L ike m a n y a g o o d C B M - 6 4 pro-
g r a m , th is one is really m a d e b y the 
mus ic . T h e non- s top carnival back ing 
has a man ic appeal . T h e way that the 
plates sp in o n t op o f the poles is very 
conv inc ing as well — y o u have to rush 
f r o m pole t o pole, g iv ing each o n e a 
bit of extra sp in b y p res s ing t he fire 
b u t t o n to keep the c rockery gyra t ing . 
T h e on ly g r ipe I have a b o u t th is is 
that the plates d o n ' t actually shat ter 
w h e n they fall — they just d i sappear . 

T h i s g a m e is a pleasant d e p a r t u r e 
f r o m the r u n o f the mil l shoo t - ' em-up , 
and is a re f resh ing ly or iginal u se of 64 
g raph ics capabi l i ty . 

• • • 
A ONE-DIMENSIONAL Atic Atac — but 
no bad t h ing for all that . Vi rg in are , it 
m u s t be said, p r o d u c i n g a lot of good 
so f tware n o w ; they had a somewha t 
shaky s ta r t . T h i s has a t t ract ive 
g raph ics , is a cha l l eng ing test o f y o u r 
co-ordinat ion , a nd is a fairly or iginal 
idea. It might s o u n d like an a d v e n t u r e 
g a m e , bu t it ha s e l emen t s of , if not 
cxactly s h o o t - ' e m - u p , keep out of their 
way . 

T h e ear th has fallen in to the D a r k 
Ages. As is their w o n t , the evil Necro-
mancer and h is d e m o n i c se rvan ts have 
c o n q u e r e d the lands ens laving the 
people — w h i c h a lot of people w o u l d 
p robab ly say was actually an improve -
men t o n th ree and a ha l f mil l ion 
u n e m p l o y e d . 

But be ing a naive idealist , y o u as the 
last of t he great sorcere rs feel obl iged 

Sorcery 
• Spectrum 48K 
M £5.95 
• Virgin Games 
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DARE YOU 
TRY AND BE&T 
THE SYSTEM? 

F e i r a n t i & : ( > « ! > • 
DISTRIBUTION DIVISION 

PRESENTS 

System15000, the very first 
real time investigation program 

isnowavailable 
from all good software stores 

o 

Runs on the BBC MicroB'and Commodore 64. 
Spectrum version available soon. 



Star* 
chart 
Cosmic 
Bounce 
Commodore 
Novelty: 
£6.95 
Calde Software: • • • 

Elements of breakout in 
this game which puts you 
in control of a plasmobile 
defending the vital energy 
source from attack by 
doovries, odd-looking 
fellows, wearing caps with 
propellers on their heads. 
You fire a ball of plasma 
which bounces around the 
screen destroying 
everything in its path. You 
can't fire again until you 
recapture it. Instructions 
come in French and 
German. 

3D Space Wars 
Dragon 32 
Shoot-'em up 
£6.95 
Hewson Consultants • • • 
An excellent Dragon game. 
Okay it's in black-and-white 
but the hi-res graphics are 
excellent, and controlling 
your spacecraft really 
tricky as you nose through 
the void trying to push the 
Seiddab backwards into 
oblivion. 

To every action there is 
an equal and opposite 
reaction and killing the 
inertia of a fast swing to 
the right with your port 
trusters is the first trick 
you learn. Once again, 
there is some very good 
stuff around for the 
Dragon. 

Stargate 
Dragon 32 
Shootem-up 
£7.95 
Abacus Software • * 
Too much money for 
something that just doesn't 
compare with the new 
generation of hi-res and 
perspective programs that 
some of the more creative 
software houses have 
struggled to come up with. 

You squat in a square at 
screen-centre, blasting 
away at aliens trying to 
leave the galaxy via the 
stargate. 

Not a patch on 3D Space 
Wars by Hewson, or Pedro 
by Imagine. 

(continued from page 55) 
spherical b l o b w i t h a fixed g r in 3nd 
slowly b l ink ing eyes. T h e lovcablc 
little be rk needs to be gu ided t h r o u g h 
the maze wi thout t o u c h i ng the walls 
or b u m p i n g i n t o a n y o f t h e 
u n w e l c o m e gues ts . 

T h e object o f his quest is the ho t 
milk on the o p p o s i t e s ide o f t he 
screen. O n c e d o w n e d , the crea turcs 
t u r n into ha rmless cher r ies . G u l p 
these for ex t ra po in t s . If you g u l p 
t h e m all, yo u can head for a d o o r 
w h i c h appea r s o n t he screen. T h i s 
ushe r s you in to the next part o f the 
game . Accord ing to the d o c u m e n t a -
t ion , th i s may he m u m ' s r o o m . M o r e 
of ten , it i sn ' t , a n d you are p lunged 
into faster a n d m o r e complex may.es. 

In all fairness, w h e n y o u c o m p a r e 
this g a m e wi th s o m e o f the g raph ic 
p r o g r a m s n o w b e c o m i n g available for 
the C B M - 6 4 , t he g a m e itself is no t as 
visually appea l ing as s o m e S p e c t r u m 
p r o g r a m s the des ign s eems ra ther 
wa te ry . In te res t ing little t o u c h e s , Ijke. 
the s imula t ion of a S p e c t r u m loading 
pa t te rn have , howeve r , been 3dded. 
T h i s is a good idea — t h e r e is some-
thing very inscrutable a b o u t the 
C o m m o d o r e 64 ' s p resen ta t ion of a 
b lank b lue screen w h e n it is loading. 

Beach-head 
• Commodore CBM-64 
• £8.95 
• Access Software 
• • • 

K U H N - L I N is T H E ob jec t ive o f y o u r 
forces in th is shoo t -em-up . It has 
impress ive ly g o o d graph ics — aircraft 
s w o o p overhead and peel off , accom-
panied b y the roar of engines and your 
big g u n p o u n d s heavily awa y at t h e m . 

T h e open ing sequence s imula tes an 
3er ia l r e c o n n a i s s a n c e o f e n e m y 
ter r i tory . You can choose ci ther to 
take y o u r IG-ship fleet t h r o u g h a 
h idden passage and ca tch the e n e m y 
o f f g u a r d , or t ry a f ron ta l assaul t . T h i s 
is d o n e by s teer ing y o u r fleet — repre-
sented by mob i l e cross-hairs o n t he 
screen — in the di rect ion yo u wish t o 

go-
T h e h i d d e n passage is m ined — 

steer a r o u n d these — a n d avoid 
t o rpedoes z ipp ing across the screen. 
C o n t r o l s a re a little s t range at first 
because the s h i p m o v e s t h r o u g h a 
three-quar ter v iew ra ther than a 
s t ra ight plan view - th is can lead to a 
few disasters . I f y o u get t h r o u g h the 

SOFTWi 

•Spectrum 48K 
• Auto mat a 
U£6.00 • • 
CASHING IN ON THE w a v e o f a p a t h y 
s w e e p i n g t he c o u n t r y as r ega rds t he 
1984 O l y m p i c g a m e s in L o s Ange les 
th i s year . A u t o m a t a h a v e r u s h e d o u t 
a n o t h e r P i - g a m e . T r a c i n g its l ine o f 
descen t f r o m g a m e s like J u m p i n g 
J a c k , t he P i - m a n c o m p e t e s in all f ive 
e v e n t s o f t he O l y m p i c G a m e s . H e 
raccs agains t t i m e to ach ieve w o r l d 
records in t he P i J u m p , t h e A l p i ski-
i n g , t h e S t ccp i chase , t he P i t 3 th Ion , 
a n d t h e B u t t e r p i . 

All o f t h e s e e v e n t s cons is t o f 
j u m p i n g o v e r t h i n g s . In t he first 
g a m e , h e is j u m p i n g o v e r p i - s igns , in 
t he s e c o n d g a m e , he s k i - j u m p s over 
p ine - t r ees , i n t he S t e e p i c h a s e over pi-
s i g n s , o v e r m u s c l e m e n in t he 
P i t a t h l o n . T h e r e is o r i g i n a l 
d e p a r t u r e f r o m t h i s in t h e B u t t e r p i 
w h i c h is a s w i m m i n g race v i e w ed 
f r o m o v e r h e a d . 

T h e r e is an o c t o p u s in y o u r l ane , 
a n d y o u have to p u n c h 8 t o d ive , 
l eav ing a swir l o f r i p p l e s o n t he 
s u r f a c e . L u r c h t h e o f f i ce p a r r o t — at 
least t h e y t h i n k h e ' s a pa r ro t — 
m a k e s a s u d d e n a p p e a r a n c e in s o m e 
of t he g a m e s d r o p p i n g s t e ro ids o n t he 
t rack — at least t h e y t h i n k t h e y ' r e 
s t e ro ids . O t h e r s p o r t s m e n arc a lways 
e l b o w i n g y o u ou t of t he w a y , a n d 
even a l l iga tors s h o w u p in t he 
s w i m m i n g p o o l a s t h e g a m e 
p rog res ses . 

T h e wors t t h i n g a b o u t th i s latest 
p r e s e n t a t i o n is t h e P i L a n d In t e r -
na t iona l A n t h e m o n t h e back . W h i l e 
w e m a y look f o r w a r d to a f u t u r e f r ee 
f r o m tse tse f l ies , p i l e s a n d h a n g o v e r s , 
u s i n g a M a r t i n L u t h e r K i n g voicc-
ovcr is just p la in b a d tas te in th i s 
con t ex t . I t ' s a n ave rage ly e n j o y a b l e 
g a m e b u t as r e g a r d s c o m m e r c i a l 
p o p u l a r i t y we suspec t M a l c o l m X ' s 
" N o S e l l - o u t " w o u l d h a v e b e e n a 
be t t e r t r ack t o p u t o n t h e b a c k . 

s t ra igh ts w i t h o u t too m u c h a t t r i t ion , 
y o u then c o n f r o n t an a t tack f r o m 
car r ie r -borne a i rcraf t , as desc r ibed . 
H a v i n g su rv ived this a nd establ ished 
y o u r bcach-head , y o u are then 
presen ted wi th a s ide view o f y o u r 
tanks lined u p on the seashore . You 
s teer t h e m o n e b y o n e a r o u n d the 
tank- t raps a nd anti- tank defences unti l 
you arc c o n f r o n t e d by the e n e m y ' s 
final b ig g u n . T h i s is p resen ted in a 
head-on view w i t h wh i t e spo t s appear-
ing on it to indicate the vu lne rab l e 
areas. 

You get abou t three or fou r K O C S , 

before the g u n t ra ins o n y o u a n d 
inevitably des t roys y o u . As w i t h all 
s t ra tegy, success in th is g a m e is abou t 
hav ing e n o u g h of a force at all t imes to 
be able to wi ths tand a certain 
p e r c e n t a g e o f a t t r i t i o n . G e t t i n g 
t h r o u g h the ant i- tank c o u r s e is no easy 
n u m b e r , and if you on ly have o n e t ank 
left b y the t ime y o u reach the big g u n 
stage, y ou arc never g o i n g to see that 
bit of the p r o g r a m w h e r e a h a nd 
emerges f r o m the t o p of the tur re t 
w a v i n g a whi te flag. 

T h i s Amer ican-or ig ina ted p r o g r a m 
is cer tainly o n e o f t he bes t uses of the 
C B M - 6 4 ' s ines t imable s o u n d and 
g r a p h i c capaci ty I have seen to da t e . 
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% W l M ^ i South London's Largest Specialist 
V I o m N O l U K t M i c r o Computer Centres Offer 

INTEREStFREE 
CREDIT Micro Computers 

and Peripherals _ 
In addit ion to offer ing computers and 
peripherals at low, low prices. Vision 
Store now offer interest Free Credit i.e. 
paying over 6 or 9 months wi th no 
Interest charge. To take advantage o f 
our Interest Free Credit Scheme come 
to one of our stores where our friendly 
staff w i l l help you complete the form. 
Then subject to status, after paying the 
deposit, you can take the goods away 
wi th you. i f s as simple as that! 

C O M P U T E R S 
C O M M O D O R E 

I P r i c e I D e p o s i t ' P a y m e n t s 
C B M 6 4 B u s i n e s s P a c k a g e 
including 1541 disk drive. 
801 do i matrix printer and 
£205 worth of FRFF software 

£ 6 2 9 . 9 5 
interest Free 
Deposit £77.95 *• 6 monthly 
payments ol £92.00 

CBM 64 £204.95 £24.95 6xE30.00 
CBM 64 w i th C2N 

Cassette £249.95 £33.95 6x £36.00 
CBM 1541 Disk Drive £219.95 £27.95 6x£32.00 
CBM 801 Dot Matrix 

Printer £225.95 £30.95 6x£32.50 
CBM 1526 Letter 

qt/ality dot printer £339.95 £39.95 6x £50.00 
CBM 1701 Colour 

Monitor £229.95 £31.95 6x£ 33.00 

S X 6 4 Portable Computer 
including Disk Drive and 
Colour Monitor plus 
£210 of FREE Software 

£ 8 9 5 . 9 0 
Interest Free 
Deposit £89 59 -r 9 monthly 
payments of £ 8 9 59 

VIC 20 PACKAGE inc 
VIC 2 0 C 2 N 
Cassene Joystick 
5 Game Cassette 
Game Cartridge 
Usual Price £ 169.95 

A T A R I 
£149.95 £ I 7.95 6x£22.CO 

A t a r i 8 0 0 X L 64 K computer 
wi th FREE Software 
£ 2 4 9 . 9 9 
Interest Free 
Deposit £33.99 - 6 monthly 
payments of £36.00 

600XL wi th 10)0 
Cassette Deck 

SOOXLwuh 1010 
Cassette Deck 

800XL wi th 1050 
' disk drive 

1050 disk drive 
1020 Colour printer/ 

plotter 
1027 Letter quality 

printer 

£209 90 £23.90 6x£3 ! .00 

£299.90 £35.90 6x£44.00 

£549.90 
£299.90 

£57.90 
E35.90 

6x£82.CO 
6x £44.00 

£199.90 £19.90 6x£ 30.00 

£299.90 £35.90 6x £44.00 

D R A G O N Price D e p o s i t l P a y m e n t s 
D r a g o n 3 2 32K Computer 
w i th f-RfcE Software 
£ 1 6 9 . 9 5 
Interest Free 
Deposit £ 19.95 + 6 monthly 
payments of £25.00 

Dragon 64 
Dragon Disk Drive 

inr Controller 

B B C 

£274.95 

£279 95 

£29.95 

£39.95 

6x£32.50 

6 x £40.00 

B B C M o d e l B + computer 
cassette deck and cables ^ I f c s . --
£ 4 3 9 . 9 5 
Interest Free ^ H s B S r ^ 
Deposit £49.95 f- 6 monthly 
payments of £65 00 

B8C 8 w i th Disk l/F 
plus I00K Cumana 
Disk Drive £689.95 £95.95 6 x f 9 9 09 
C u m a n a C S 1 0 0 Disk Drive 
£ 2 1 9 . 9 5 
Inrerest Free 
Deposit £77 95 — 6monthly • ; 
payments of E32.C0 • • ' 

CUMANA lx209K 
Disk Drive CS200 

CUMANA 2x1 OOK 
Disk Drive CD200 

CUMANA 7x?OOK 
Disk Drive CD4 00 

CUMANA 2x400K 
Disk Drive CD800 

£259.95 

£399.95 

£44995 

£539.95 

L 3 7.95 

£39.95 

£53.95 

£ / l . 9 5 

6x£ 37.09 

6x £60.00 

6x£66 00 

6x£ 78.09 
M l c r o v l t e c C u b RGB 
Colour Monitor P" 1 1 
£ 2 4 9 . 9 5 I 
interest Free 
Deposit £33.95 - 6 monthly k . J f 
payments of fciO.UO 

SANYO 14" RGB 
Monitor Std £249 95 £33.95 6x£36.09 

TORCH Z80 Disk Racx 
inc C/PM Programs 
Perfect Speller 
Perfect Writer 
Perfect Filer £859 95 £259 95 6x£ 100.09 

1 PR INTER S 
D O T M A T R I X 

E p s o n R X 8 0 
Dot Matrix Printer 

£ 2 7 9 . 9 5 
Interest Free 

m' I i ' , 

Deposit £39.95 + 6 monthly ^ 
payments of £4 0 00 '•" v m k u m * 

EPSON RX80F/T 
EPSON FX80 
EPSON MX 100 F/T 
EPSON FXI00 h/T 
SEIKOSHA GPI00A 
SEIKOSHA GPI00VC 
SEIKOSHA GP750VC 
SEIKOSHA GP700A 
SHINW\ CP80 
STAR DP510 
STAR DP5I5 
STAR GEMINI I OX 

£319.95 £13.95 
£43995 £49.95 
£<189.95 £57.95 
£579.95 £63.95 
£199.95 £19.95 
£209 95 £23.95 
£25995 £37.95 
£419 95 F4 79S 
£279.95 £39.95 
£279 95 £39.95 
£319.95 £13.95 
£299.95 £3595 

D A I S Y W H E E L LETTER Q U A L I T Y 
I P r i c e i D e p o s i t l P a y m e n t s 

S m i t h - C o r o n a T P I 
Daisy Wheel Printer 
£ 2 5 9 . 9 5 
Interest Tree 
Deposit £37.95 I 6 monthly 
payments of £ 3 / 0 0 

JUKI 6100 
BROTHER HRI5 

£439 95 
£455 9b 

£49.95 
£5395 

6x£65.00 
6x£6AOO 

M e m o t e c h M1X500 32K 
C 7 7 a A C 'oteiesi Free Deposit £34.95 • 

6monthly paymentsof£«0.00 

M e m o t e c h MTX512 61K 
r j t « q p Interest Free Deposit £44.95 + 
X 3 l « f . 6 monthly payments of f.45 00 

N e w A d d i t i o n s — J u s t I n 
L y n x L a u r e a t 128K CP/M Systeminc perfect 
speller, perfect writer, perfect frter. perfect cakr. 
c o o n o n Interest Free Deposit £99.99 • 
t y ' A U U 9 monthly payments of f.99 99 

C o l e c o A d a m Wbrd Processor inc Printer 
CffCi oc ' n t e f e * t Free Deposit £ 75 95 +-
t o o / D 6 r r w o l», jy payments of £99.00 

S e l k o s h a G P 5 0 0 A Dot Matrix Printer 
o Q r Interest Free Deposit £29.95 +• 

y : > 6 monthly payments of £35 00 

S e i k o s h a G P 5 5 0 A Correspondance quality 
Dot Matrix Printer 

Interest Free Deposit £43.95 +• 
6 monthly payments of £41.00 £ 2 8 9 . 9 5 

S i h / e r R e e d E X P 5 0 0 Daisy Wheel Printer 
c 9AO o c 'nterest Free Deposit £49.95 -
t , * * * ! . ! * 6 monthly payments of £50 00 

6x £46.00 
6 x £65.00 
6 x £ 7 2 0 0 
6 x £86.00 
6 x £30.00 
6x£3 lOO 
6x £37.00 
6 x £ 6 2 0 0 
6 x £40.00 
6 x £40.00 
6x £46.00 
6x£44 CO 

C a s h Sales O n l y 
Sinclair Spcctrum 48K 

inc. 2 Free Games Programs £ 1 2 9 . 9 5 
B8C Model B 

inc 2 Free Games Programs £ 3 9 9 . 9 5 
Acorn Electron £ 1 9 9 . 9 5 
Commodore Vic-20 

inc. 4 Games Cartridges (worth £39 96J £ 9 9 . 9 5 
Oric Atmos -18K 

In Stock N o w £ 1 5 9 . 9 5 

A l s o w e a r e m a i n A p p l e a g e n t s 

S O F T W A R E 
Don i f o rge t -
W? are London's largest stockist of Micro Computer 
Software. Over 1.000 programmes »n stock for games, 
educational arid business. Continuousderronstrations 

E X P O R T 
All our ha/dwareand software is available Tax-Free to 
overseas customers, please send for our comprehensive 
list. Pk-ase contact cur Croydon office. 

Interest Free Credit available to Mail 
Order Customers. Phone or wri te for 
details. 

M A I L O R D E R 
We send our whole range anywhere in the UK by FREE 
Insured Securicor Delrveiy Please contact our Croydon 
office. 

A l l P r i c e s I n c l u d e V A T VISION STORE 
VISIONSTORE KINGSTON VISIONSTORE CROYDON 
3 E d e n W a l k Precinct, Kingston, 9 6 - 9 8 N o r t h End, Croydon, 

Surrey. Tel: 01 - 5 4 6 8974 Surrey. Tel: 01 -681 7 5 3 9 
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NEWS 
oaeo 
r s s u 
11 t t 
h h 
The crystal ball 
M P S o f t w a r e are marke t ing 
three highly enjoyable 
Adven tu res for the BBC B — 
F i r ienwood, Blue Dragon and 
Surv ivor . Pure t ex t , they 
o f fe r p lenty of puzzles t o 
tes t your Adven tu r i n g 
abi l i ty . 

Gi lsof t , W e l s h w izards of 
The Quil l , have b rough t ou t 
their Gold Co l lec t ion for the 
48K Spec t rum. A series of 
Adven tu res all w r i t t en w i t h 
The Quil l by d i f fe ren t 
au thors , the co l lec t ion 
inc ludes A f r i ca Gardens. 
Magic Cast le, M indbender , 
Barsak and D w a r f . Dev i l ' s 
Island, D iamond Trai l , and 
Spyplane. Gi lsof t are also 
br inging out The Quil l for 
t he C o m m o d o re 64 . 

A helping hand 
In case you have a l i t t le 
d i f f i cu l t y in f inding out h o w 
to s tar t t ime t ravel l ing in 
Level 9 ' s Lords of T ime, t ry 
th is t r io of h in ts . They ' re 
w r i t t en backwards , as usual. 

To get inside the t ime 
mach ine: 

Nl NEHT KCOLC DNIW 
To v is i t , say, t ime zone 3: 

3 GOC NRUT 
To leave the t ime 

mach ine: 
HTRON NEHT MULUDNEP HSUP 
For those hav ing 

d i f f i cu l t ies w i t h In te rcep tor ' s 
Heroes Of Karn, here 's a bit 
of adv ice. 

Can ' t get at the pirate 
because he hides in a 
c rev ice in the cave wal l? 
NAC OUY - ITI TEGROF 
HSINIF EHT TA MIH TEG YLNO 

Blocked by a Bar row 
Wigh t? 

ELBIB HTIW THGIW KCATTA 
Stuck in the dungeon? 

DRAUG OT GAB EVIG 
Tha t ' s all the help for this 

t ime f r om, yours in 
Adven tu re advers i ty . 

Our man w i th the 
brass lamp and 
the key to a 
thousand 
myster ies sheds 
l ight on new 
adventure 
programs. Lost? 
Never fear, Hugo 
North is here. 

Lords of Time 
• BBC B/CBM 64/Atari 
• €9.90 
M Level 9 Computing 
THE NUMBER NINE looms large in 
rhis orginal adventure f rom those 
masters of the art at Level 9 
Comput ing . N o oniy do you have to 
collect nine rather s t range objects — 
a dragon ' s wing, a teardrop and a 
jester 's cap are hardly household 
articles — you must also travel 
through t ime, searching in nine 
different periods to find them. 

Evil has arisen in the shape of a 
conclave of T i m c l o r d s — guess how 
many — who arc trying to remould 
history in their favour, Fa ther T i m e , 
a pic turesque figure, allots to you the 
awful responsibil i ty of journeying 
through T i m e to collect n ine , vital 
symbolic objects. Only with these 
can the rent fabric of History be 
repaired. 

Prepare yourself for a race th rough 
the ages — the sands in the hourglass 
arc runn ing away. You won ' t suffer 
f rom jet lag but you might f ind your-
self dazzled as you search in the Ice 
Age, the Stone Age, th rough Roma n 
and Viking t imes and on to 
Mediaeval and T u r d o r Periods. 
Catch your breath in the Present 
before experiencing the Fu tu re and 
the Far Fu tu re . 

As with all Level 9 adventures , 
what you gel is an engaging and 
a tmospher ic plot and beaut iful ly 
detailed text with bags of locations, 
objects and puzzles. T h e r e are well 
over 200 places to explore, 750 
messages to en joy , and 80 objects to 
play around wi th . T h e vocabulary is 
similarly extensive, over 200 words. 

If you think with all that lot you ' r e 
going to get a slow response, think on 
— response to your every command 
is immediate , the whole program 
having been wri t ten in machine 
code. 

T h e adventure was conceived and 
designed by Sue Gazzard of Har row 
and it 's the first she 's produced. All I 

can say is — more , please, Sue. T h e 
actual p rogramming was done by 
Pete Aust in , Level 9 ' s machine-code 
wizard. 

Play Lords of T i m e and get nine 
t imes the pleasure! 

Legion 
• BBC B 
• C7.95 
I Software Projects 
LEGION SETS YOU down in Roma n 
times. Your a im is to obtain warrior 
status from Caesar in order to go off 
a ' h u n t i n g for t r easu re in t he 
pyramids of Egypt . 

T e x t only, Legion kicks off in a 
centur ion 's house. First problem is 
overcoming the rats whose bite will 
infect you with the Black Dea th . 
Once in the street, you' l l have to 
watch where you ' re heading — 
ending u p in the gladiatorial arena 
with no weapon is not likely to 
increase your chances of winning 
Caesar 's acclaim. 

A fairly s imple bur enter taining 
adventure , one probably more suited 
to the apprent ice traveller. 

Altair 4 
• CBM 64 
M £5.99 
• Voyager Software 
ALCATRAZ, DEVIL'S ISLAND a n d S i n g 
Sing are not likely to be top of your 
list of ideal holiday resorts. Altair 4, 
a remote planet , won ' t be either since 
for generations every other planet in 
t he galaxy has sent its most 
dangerous criminals there. 

Imagine your feelings then when 
your strato-cruiser is disabled in an 
argument with a meteor storm and 
your computer tells you the nearest 
place for an emergency landing is the 
dreaded penal planet , Altair 4. 

T h i s text-only adventure starts 
with your having landed on the 
planet . Now you must find how to 
get out of your craft and go in search 
of the necessary equipment to make 
the vital repairs. The quest ion is — 
will you manage to avoid Mekon 
Monsters , Bug-Blvte Beasts and 
other marauding bands of the most 
unpleasant beings in the galaxy? 

Exploring your ship , you will soon 
come across a s trange, hairy creature 
s lumped across a control consolc and 
snor ing loudly. Fr iend or foe? If you 
can arouse it, you'll likely find an 
ally for this tu rns out to be none 
other than a giant fu r ry Wookic. 
Nearby , you might find a cage of 
white mice but what purpose do they 
serve? — they definitely don ' t seem 
to want to comc out of their cage. 

Ge t t ing out o f the ship is no 
doddle — there are four but tons 
controll ing the airlock and these 
must be mastered before you can 
alight on the p lanet ' s surfacc. Having 
descended, you may be dismayed to 
find you ' re soon on the lip of a 
volcano, in which boiling, liquid 
mud bubbles and pops alarmingly. 

Wi th luck, you may find such 
obvious essentials as a lamp, phascr 
3nd rocket pack. 
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50*FX200,1
60M0DE7

70PRDCstart
80REPEAT:REPEAT:REPEA T
90PRQCmenu

100IF H7.=65 PROCsel 1
11 OIF H?.-66 PROCloan
120IF H7.-67 PROCtabl e
130IF HV.=68 PROCscor..'*
145IF MX"69 PROCstatur,
146IF H7.«70 PROCkeep
150UNTIL H7.-90
160PR0Cchoose.
170PR0Cgamc

180IF L7.-I PROEresults: PROCtabl«?
190PR0Cpaymnnt
200PR0Cbuy
210UNTIL 17.-30 AND M7.=0
220PR0Cendseason
230UNTILFALSE
240DEFPR0Cstart

250CLS:VDU23;8202;0|Os O;
255DIM A*(64>TB*<24),CS(30>,D*(2>,A(24),8(24),C(24),

D(14),E(16>,F <16),G(16), H (2>,J(16) ,V <16)
260*KEY0 ZCM
270C*="DMFI SP":G(0)=—1

280PX®RND (-T I ME) : FOR H » 1 TO 24: READ B*(H7.) : NEXT

290PX= 131: FOR HX=1 TO 2:PR1NT CHR$ (141) ; CHR$ (P7.) ; TAB
(10) ; "FOOTBALL SUPREMO" : P7.-P7.-l: NEXT

300PRINT' ' TAB <5) ; CHR* 129; "Do you wish to *turt."
• 'TAB(5> ;CHR$129; "irom e, new posi tion" ;CHR*130; " (N) "
• TAB (5) ;£!(*< 1129: "or a saved poai tion"; CHR* 131; " <S) "

310REPEAT: UX=<GET AND &DF>:UNTIL U7.=78 OR U7.=83
320IF U7.=83 PR0C1oad:GOTO 430
330N7.=4: F0RH7.= IT064: READA* < H-/. >: NEXT: F0RH7.= 1T024: A (H7.

)=RND<5> :B(H7.)=INT <RND(5)+15> : NEXT

N40I7.«0:M7.«1 :W7.-150000: Y7.-0: Z7.-0: KX-15: R7.-20: B17.«l
350F0RH7.= 1T012
360PX=INT(RND<24)> : IF G<P7.)=0 C(P7.)=4 ELSE 360
370NEXT:C(P7.)=3
380H7." 1
3901F H7.-65 THEN 380

400CLS:PRINT'TAB(9);CHRt131:"CHOICE OF TEAMS"':FOR P
7.-H7. TO H7.+ 7: PRINT TAB(4) ;CHR* (133) jFNF <P7.); " "STRING*
(8,''. "); A*<P7.) ': NEXT:PRINT 'CHR*131;" Which team do y
•u wish to chooof.-":CHR*130: "fO" CHR$131; "-for further c
hoi ce. "

410PRINT -CHR1 1 L'4: : INPUT""A»: IFA*="Z" THEN H7.=HX+8:G0
TO 390 ELSE Q7.=VAL<A*): IF Q7.<H7. OR Q7.>H7.+7 THEN 400

(49) : ( 4 9 ) <07.) : A*«37.) "Ai: 07.«49: FORH7.= 1TO
16: J (H7.)=1:NEXT: J (1) =6

430ENDPR0C

440DEFPR0CmenLi: *FX13
450CLSJ PRINT" CHRJ133; "KEY" ; TAB (22) -."ACTION" ' '

You ' l l be " o v e r t he 
moon, Dav id" w i th Lee 
Carpenter's game. 
T H I S PROGRAM ALLOWS you to take charge of 
any one of 64 teams, and hopefully steer them 
to the top of the League, while winning as 
many FA cups as possible. This is achieved by 
putting together a balanced team, that is 
strong in both defence and attack. You can 
strengthen your team by plunging into the 
transfer market and buying players with high 
skill levels. 

You arc initially given the choice of starting 
from a previoius position that has been saved 
on tape or starting from a new position. I f you 
start from a new position you are given the 
choice of which team you want, and then your 
team is sent to division 4 and the beginning of 
a new season. You are randomly given a 12 
man squad — 11 players, and one substitute — 
which wil l play your first game. 

After the information has been loaded into 
the computer — either from tape or generated 
by the computer — you are given a menu and 
a choice of what you want to do next. The 
choices are to sell players, where you can sell 
an unwanted player — or just see your squad. 
You can obtain a loan from the bank — 
interest = 20 per cent — print out your 
current status — 0 until at least one season has 
been played — print out all the scores of 
matches played so far on the season, see the 
current league table — these last two only 
available when at least one match has been 
played in the season — and the chance to save 
the game so that you can continue the game 
again at a later date. 

Shocked and stunned 
When you wish to continue the game, you 

press it) and your next opponent is chosen. 
You only play each team twice in a season — 
once at home and once away. You then go on 
to the main part of the game, where you 
choose your team, and play the game. A set of 
statistics are shown, for both you and your 
opponents, and these are what contribute 
directly to the score of the match. The values 
are in five categories, energy which is the total 
energy of the team divided by 11; morale 
which changes with the scores of previous 
matches, defence, midfield and attack, which 

is commanded by the total skill levels of each 
playing player in that position. In some 
football manager games on the market, these 
are compared directly, and these determine 
the score, but sometimes give an unlikely 
score. 

For example, i f defence of the teams is 19 
and 20, and attack in 4 and 5 then it would be 
likely that there would only be one goal, i f any 
in the match, regardless of other values, but 
some games could give a four or five goal 
game, as defence is not compared with attack. 
This is a major fault, but with this F M game, 
they are compared, and I will show how they 
are compared later. To change your team, 
press 'C' and your squad will be shown. 

The letter to the far left is that player's 
unique player number, and that is what is 
used to bring him into the team, drop him, or 
sell him. The next letter is his position — D = 
defence, M = midfield, A = attack — there is 
also a colour scheme that allows you to what 
position they are in with ease. The energy of 
the player is headed, and so is the skill, and 

the value of the player that you should except 
for the player i f you were selling or buying 
him. 

The last column is what status the player is 
in — key at the top of the screen. To bring a 
player into the team, you press his player 
letter, and the screen wil l be changed. I f there 
are more than 11 players in the team, you wil l 
have to take a player out, in the same manner. 
When you have a team that you are satisfied 
with, you press fD and then you are asked for 
the substitute. A sub is not a necessity, but is 
handy for a change at half-time, i.e., i f the 
substitute was a defender, i f you were winning 
at half time, by bringing on a defender wil l 
help to try to preserve that lead. 

You are then given the new statistics, and i f 
you are satisfied that you do not want to 
change your team again, press ft), and the 
match will start. The latest score is shown, 
and any score is shown, and the score 
changed. There is a half-time, where you wil l 

62 YOUR COMPUTER, MAY 1 9 8 4 



4oOPr<INTCHR*131 : " A " : S T R I N G * ( 1 6 , " . "> ; " s e l 1 or l i s t p 

l a y e r s C H R * 1 3 1 ; " B " ; S T R I N G J ( 1 6 , " . " ) ; " O b t a i n a l o a n " 

' ' C H R $ 1 3 1 ; " C " ; S T R I N G * ( 1 6 t " . " ) ; " P r i n t l e a g u e t a b l e " ' 

470PRINTCHR4-131 ; " D " ; S T R I N G * ( 1 6 , " . " ) ; " S e e p r e v i o u n a 

cprc.-s C H R * 1 3 1 ; " E " ; S T R I N G * ( 1 6 , " - " > ; " S e e s t a t u s C 

H R 4 1 1 ; " F " ; S T R I N G S ( 1 6 , " . n ) ; " S a v e g a m e " ' ' ' T A B ( 1 0 ) ; C H R S 

i ; 5 1 i "Dr -fO t o c o n t i n u e . : H X « G E T AND ?<DF 

480ENDPR1JC 

4901>EFPRDi:riel 1 

S O O C L S : PR0CI J » t 

5 1 0 P R I N T ' C H R £ l 3 l ; " W h o d o y o u w i s h t o s e l 1 " ' C H R « 1 3 1 ; " 
< * 0 t o cori 11 nut.*) " : R E P E A T : A * ' C H R * ( S E T A N D M J F V s I I N T I I A * 
> » " A " A N D A * < = " X " O R A S = " Z " 

5 2 0 I F A F = " Z " T H E N E N D P R O C 

5 3 0 U X = A S C (A$> - 6 4 : Ct.S: IF C ( U X ) « 0 THEN PRINT ' CHRt 1 3 4 ; 

" Y o u do not h a v e " ; B f (UX) C H R C 1 3 4 ; " In you t e a m " s G O T O 5 

7 0 ELSE IF n<U/.> 1 THEN P R I N I ' C H R » 1 3 3 ; " T h e r e a r e no o 

f-fers for " : Et* <U7.) • CHR*1 $ 3 ; " D u e t o t h e -fact t h a t h e i s 

i n j u r e d . " : G O T O 5 7 0 

540PX=>5000* <5-NX1 +SOOO«A (IJX) t P7.~ I NT (P'/.+RND < P X / 1 0 ) -RN 

Dxpy./io)) 
5 S 0 P R I N T ' CHRA'l 3 1 ; " Do you t-xcopi ' " s P X ; " f rom " ; A « ( R 

N D ( 6 4 > > ' C H R S 1 3 1 ; "t or your p l a y e r " ; BS (U7.) ' ' C H R $ 1 3 3 ; " P I 

e a s e answer <Y /N>" 

5 6 0 R E P E A I «A* C H K . K G E T AND & D F ) : U N T I L A * = " Y " OR A * = " N 

" : I F WX^WX+PX : C (UX) = 0 : PR INT ' ' C H R 4 1 3 3 ; 8 $ (U7.) ; " h 

a s b e e n u o l d . " ELSE C (U7.) ^ R N D ( 2 ) + 1 : P R I N T CHRt 1 3 3 ; B * (U7. 

> ; " i s s t i l l a " ; M ( 07 . ) ; " p l a y n r . " 

S 7 0 P R I N T ' 'CHR1 1 2 9 ; " P r e s s " ; C H R * 1 3 1 ; " R E T U R N " ; C H R * 1 2 9 ; " 

t o c o n t i n u e . " : R E P E A T : U N T I L G E T = 1 3 : E N D P R O C 

5QODEFFNA IF L'/.<>1 THEN =FNI E L S E IF G ( A 1 X ) » 0 AND 17. 

< >0 I HEN -RND( 10 ) + 1 0 E L S E IF G ( A 1 X ) » 0 THEN " R N D ( 1 0 ) * 6 

ELSE =RND (G < A I'/.) / 17.* 3 ) ±10 

S90DEFFNI1 < HX ) =D (1 ) +B (H7.) 

60pDEFFNG<HX> - D ( ( ( H X - 1 ) D I V 8)+3>.+A(H7. ) 

6 1 O D E F F N D <H7.) - I NT (D (H7.) +D(H7 .+1) / 2 + D (H7 .-2 ) / 2+D (H7.-1 ) 

/ 2 ) 
6 2 0 D E F F N E (HX) -INT <D (HX) M ) ) (HX-1 > ) / 2 + ( D ( H X - 4 ) ) / 2 + (D< 

HX T . ) ) / 2 ) 

6 3 0 D E F F N F ( H X ) A $ = S T R * ( H X ) 

6 3 5 =STRING"£ <3-(LEN (A$ ) ) " ) +A f 

6 4 0 D E F F N I H X « INT (RND ( 1 X / 3 ) + 15) : IF H X < = 2 0 THEN ««HX EL 

SE =HX 

6 6 0 D E F F N G IF ( I X D I V 4 X 7 I HEN • S T R S d X D I V 4 ) E L S E 

IF I X = 2 8 = " S E M I - F I N A L S " ELSE - " F I N A L S " 

6 7 0 D E F F N H IF L'/. 1 THEN = " L e a g u e m a t c h " E L S E = " F . A . C 

u p match " + C H R * 1 3 3 + " r o u n d : " +FNG 

6 8 0 D E F P R 0 C g a m e 

A90PR0Lr« ;db 

7 0 0 F 0 R P X = 8 TO 1 2a D (PX> •-1 MT (FNA) + 2 : IF D ( P X ) > 2 0 D ( P X ) 

=20 
7 0 1 N E X T 

7 1 0 D ( I 3 > = F N D ( 1 0 ) : D ( 1 4 ) = F N E ( 1 2 ) 

7 2 0 P R 0 C n e w v a i ue-9 (continued on next page) 

you and D(13) and D(14) — for your 
opponents. 

These are for the total defence and total 
attack, and arc compared with the oppo-
sition's opposite i.e. your defence is compared 
with your opponents attack and vice-versa. 
The defence is the whole of the defence and 
half of the energy, morale and midfield. 
Attack is calculated on the same format — 
attack plus half energy, morale, and midfield. 
During the game these are compared and i f 
you attack is much greater than the other 
team's defence, you arc likely to score, but i f 
your attack is a lot lower than his defence, it is 
unlikely that you wil l score. 

get the opportunity to bring on yoiur chosen 
substitute. You then play the second half, and 
then the result wil l be shown. I f it was an FA 
cup, the outcome is shown, and i f a replay is 
needed the game wil l be replayed, and you 
wi l l have the chance to change your team. I f it 
was a league match, other league matches wi l l 
be displayed, and then the new league table 
wil l be displayed. 

I f you have less than 16 players in your 
squad, you wi l l get the opportunity to buy a 
player. His position wil l be shown, along with 
your bank balance, his skill, energy and value. 
You then have the chance to bid for him. I f 
your bid is refused, or you type tD, you wil l 
return to the menu at the beginning of the 
program. If, however, your bid is accepted, 
your bank balance is adjusted, and that player 
is included in your squad. 

At the end of the season — when 30 league 
games have been played, and you are either 
out of the cup, or have won it outright, all 
your league game results wil l be displayed 
(opponent, venue, score with your score 
first.) 

We was robbed 
Any necessary changes in divisions wi l l be 

made (Top two go up except in division one 
and bottom two go down except in division 
four), and hopefully you wil l be one division 
nearer that first division title. 

The scores in the matches that you play are 
dependent on the five categories and that of 
your opponents. Al l this information is split 
down into two values — held in D(7), D(8) for 
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(continued from previous page) 
7 3 0 G L B i P R I N T C H R * ( 1 3 4 ) ; TAB ( 13> ; A* (Q7.) ; T A B ( 2 5 ) ; A * ( S X ) 

' ' C H R J 1 3 1 ; - E N E R G Y " , T A B < 1 5 ) : F N F ( D ( 1 > ) ; T A B ( 2 5 > ; F N F ( D ( 8 > ) 
C H R * 1 3 1 ; "MORALE";TAB(15) ; F N F ( D ( 2 ) ) ; T A B < 2 5 ) : F N F ( D < 9 ) ) 
7 4 0 P R I N T ' C H R * 1 3 1 ; " D E F E N C E " ; T A B ( 1 5 ) : F N F C D ( 3 ) ) ; T A B < 2 5 ) 

: FNF ( D U O > ' 'CHR* I 3 1 ; "MI DFIELD" : TAB ( 1 5 ) ; FNF (D ( 4 ) ) ; TAB < 
2 5 ) ; FNF (D< 11 > ) ' Cf jR* 1 3 1 ; "ATTACK"; TAB< 15) ; F N F ( D ( 5 > ) ; TAB 
( 2 5 ) ) FNF < 1) < 1 2 > > 

7SOPR1NT • C H R * 1 3 0 ; " T h e r e h a v e b e e n "•,%'/,;" p l a y e r s p 
i e k e d , " : IF U'/.=0 THEN P R I NT CHR* 1 3 0 ; " a n d n o s u b s t i t u t e ? 
" ELSE P R I NT C H R * 1 3 0 : " a n d a l s o a s u b s t i t u t e " 

7 6 0 P R I N T C H R * 1 2 9 ; " C ' t o c h a n g e t h e t e a m , " ' C H R * 1 2 9 
; " a n d - f o - t o p l a y t h e g a m e . " : *F X13 

770REPEAT: A*=CHR*<GET AND M ) F ' : U N T I L A * = " C " OR A * » " Z 
" : I F A*=»"C" P R O C c h a n g e : GOTO 7 2 0 

7 8 0 A * " " 1 s t h a l f " : C L S : H < 1 > = 0 : H ( 2 ) -«0J P R O C s h e e t : PROCwai 
t 

790REPEAT: IT RND<H7.)>9 P R O C c h a n c e 
G00UNT1L R N D I H X X 3 
G l O P R Q C h a l f 
8 2 0 A * = " 2 n d h a l f " : C L S : P R O C s h e e t : P R O C w a i t 
Q30REPEAT: I F RND(HX>>10 P R U C c h a n c e 
B40UNTIL RND(H7.)<4 
050X7.-A17. : U17.=H ( A 3 X ) i P 1 X ~ H ( A 4 X ) 
Q60PRDCend 
8 7 0 I F L X - 2 ROTO 9 1 0 
8 8 O F ( 1 ) = F ( 1 ) +U17.l i t ( 1 ) ~ E ( 1 ) + P 1 7 . : F (At7 . ) - F (A 17.) * P 1 X : E < A 

1 X ) = E < A1X > +U1 •/.: 17. a 17.+1 
3 9 0 I F IJ1 X»P1 7. 6 < 1 > = G ( 1 ) • 1 :G (Al7 . ) =G<A17.) +1 ELSE IF HI 

7.>P 1X G ( 1 ) = G ( 1 > + 3 ELSE G (A1X> =G<A17.) > 3 
9 0 0 G G T 0 9 6 0 
9 1 O I F F I X U 1 X PRINT "You o r e o u t o f t h e c u p " j 

M7.=0: TX= < I X+2 > D1V 4 : GOTO 9 4 0 
9 2 0 IF P l X - l J I X PRINT " T h e r e l a a r e p l a y : - " : H7.=A37.: A3 

X=A4X:A4X=HX:A*=DS« 1 ) : (1 ) = D * ( 2 ) : D * < 2 > » A * : H ( 1 ) = 0 r H < 2 > 
= 0 : A * = G E T I : G O T O 6 9 0 

9 3 0 I F 17 . -30 PRINT "You a r t - t h r o u g h t o t h e n e x t r o u n d 
• ELSE FOR A27.= 1 T 0 2 : PRIN T TAB (4 , 1 0 + A 2 7 . ) ;CHR*I 3 1 : CHR*15 
7 ; C H R * 1 3 2 ; C H R * 1 4 1 : C H R * 1 3 6 ; " Y O U HAVE WON THE CUP " ; C 
H R S 1 5 6 : N E X T : M X « 0 

9 4 0 « F X 1 5 
9 5 0 A * = G E T * 
960ENDPR0C 
9 7 0 D E F P R 0 C c h a n c e 
9 8 0 I F R N D < 2 ) = 1 THEN 1 0 1 0 
9 9 0 1 F RND (O < 1') > ) -RND (D ( 6 > ) >0 H (A4X) =H(A47.>• 1 : P R O C g o a 

1 
IOOOGOTO 1 0 3 0 
1 0 1 0 1 F RNl)(D< 7) > -RND (D< 13 ) ) >0 H(A37.) •H(A>7.) • 1: P R O C g o a 

1 
1 0 2 0 * F X 1 S 
1030ENDPR0C 
1 O t O D E F P R O C t a b I e : I F I X = 0 P R O C n o m a t c h : E N D P R O C 
1OSOCLSlPRlN J ' C H R * 1 3 0 ; " T E A M " ; T A B ( 2 2 ) : " F " ; T A B ( 2 6 > ; 

" A " : T A B ( 2 9 > ; " P t s " ; T A B ( 3 5 ) ; " G D " ' 
IO6OF0RU7.= l TO 1 6 : V <U7.) " 0 : NEXT 
107OFORLI7. I TO 16 : XX=0: FORP'/.~ 1 TO 16 
1 0 8 0 1 F (G<P7.) >G(X7.) OR (G <PX) =G <X7.) AND ( (F (P7.) -H <P7.) 

> ;• ( F ( X X ) - E (XX) ) > > ) AND VXPX) = 0 THEN X7.-P7. 
1090NEX 1 : V ( X X ) = U X : P R I N T C H R * 1 3 1 ; F N F ( U X ) ; " " ; AXXX-MNV. 

- 1 » - ! 6 > ; T A B ( 2 0 ) ; F N F ( F ( X X ) > ; T A B ( 2 4 ) ; F N F ( E < X X > ) ; T A B ( 2 8 ) ; 
FNF ( 6 ( X X ) ) ; T A B ( 3 4 ) ; FNF (F (X7 . ) -E < XX) > 

1 1 0 0 N E X I : P R I NT C H R S 1 3 4 ; " Y o u r p o s i t i o n i s " ; V ( 1 > ; " a * 
l«?r " ; 17.; " m a t c h e s . " : »FX 1 5 

I 11OA*=GET*:ENDPROC 
1 l 2 0 U E F P R 0 C : c h o o s e 
1 130A2X--0: IF (17. MOD 4 = 0 AND I X > 0 AND MX«1 AND L.X -1 > 

OR ( I X=30 AND MX=1 > THEN L7.=2 ELSE L7.= l 
1 1 4 0 I F L7.--2 THEN GOTO 1 1 7 0 
1 1SOREPEAT: P7.=RND ( 2 ) + 1 : S 7 . - R N D ( 1 6 ) : UNTIL J (SX) MOD PX< 

>0: J (SX> = J (SX) *PX: A17.-S7.: S7.= ( N 7 . - 1 ) * 16+SX 
1 1 6 0 G 0 T 0 1 1 8 0 
1 1 70SX= ( 9 - I X / 4 ) * 8 - R N D ( 8 ) : I F S7.=QX THEN 1 1 7 0 
1 1 8 0 I F P X » 2 A 3 X U 1 : A4X—2: D* ( 1 > =A* ( Q X ) : D* ( 2 ) =A* (SX) ELS 

E A 3 X = 2 : A4'/.--1 : D* ( I > A* (SX) : D* ( 2 ) =A* (07.) 
I 1 9 0 C L S : P R I N T ' ' T A B ( 8 ) ; C H R * 1 3 3 ; " T h i s i s A " ; C H R * 1 3 4 ; F N 

H ' T A B ( 4 ) ; C H R * 1 3 1 ; D * ( 1 > : T A B ( 1 9 ) ; " v . " ; D * ( 2 ) ' ' : I F LX=1 
AND I X > 0 P R I N T C H R H 3 1 : "Who i s " ; V < A i X > ; " i n d i v i s 1 0 n 

" ; N X 
1 2 0 0 P R I N T ' C H R * 1 3 1 " Y o u <\rr p l a y i n g " ; : I F P X - 2 P R I N T " h o 

m e . " ELSE P R I N T " a w a y . " 
1 2 1 0 * F X 1 5 
1 2 2 0 A * - G E T * : C L S 
1230ENDPRDC 
1 2 4 0 D E F P R 0 C 1 o a n 

I 2 5 0 C L S : PRINT ' C H R * 1 3 1 ; "You h a v e a t o t a l o f ' " : W7.1 CHR 
* 1 3 1 ; " A n d a " ; Y X j " I o a n . " " C H R * 1 3 3 ; " H o w m u c h d o y o u w 
i - , h t o b o r r o w " * CHR* 1 3 3 ; " P l e a s e e n s u r e t h a t i t i s 1 0 0 0 
' s " ' 

1 2 6 0 P R I N T CHRi'l 2 9 ; : INPUT""XX: I F X7.C0 OR XX MOD 1 0 0 0 0 
O THEN 1 2 5 0 

I 2 7 0 I F XX=0 THEN 1 3 2 0 
1 2 8 0 I F X X + Y X > 1 0 0 0 0 0 » ( S - N X ) PRIN T * ' C H R * 1 3 0 ; " T h e b a n k 

w i l l n o t a l l o w a l o a n o f " ' C H R * 1 3 0 ; ; X X + Y X ; " . T h e m o s t 
i n d i v i s i o n " ; N X ' C H R * 1 3 0 ; " t h a t t h e y w i l l l e n d i s ' " ; 1 

0 0 0 0 0 * ( 5 - N X ) : G 0 T 0 1 3 1 0 
1290Y X - Y X+X X» 1 . 21 Z X<= YX/ 2 0 : W7.=W7.+X X : P R I N T ' ' C H R * 1 3 0 ; " T h 

c b a n k h a s a g r e e d t o y o u r r e q u e s t f o r " ; C H R * 1 3 0 ; ; X X ; 
" w h i c h m a k e s y o u r l o a n " " ; Y X ' C H R * 1 3 0 ; " a n d y o u r w p p k l y 

r e p a y m e n t s o f ' " ; Z X 
1 3 0 0 P R I N T ' C H R * 1 3 1 ; " Y o u now o w e ' ";W7. 
1 3 1 0 A * » G E T * 
1320ENDPR0C 
1 3 3 0 D E F P R 0 C 1 i s t 
1 3 4 0 P X = 0 : UX=0: A7.=0 
1 3 5 0 F 0 R X 7 . « 1 T 0 2 4 : I F C ( X 7 . ) > 0 AX-AX+l 
1360NEXT 
1 3 7 0 VDU28 , 0 , 2 4 , 3 9 , A7.+4 : CLS: VDU26 
1 3 8 0 P R I N T T A B ( 0 , 1 ) ; C H R * 1 3 1 ; " < I = I N J U R E D , S - S U B S T I T U T E 
, P = P L A Y I N G ) " ' 
I 3 9 0 P R I N T C H R * 1 3 3 ; T A B ( 1 6 ) ; " e n e r g y s k i l l 
1 4 0 0 F 0 R X X = 1 T 0 2 4 : I F C ( X 7 . ) = 0 THEN 1 4 3 0 
1 4 1 0 P R I N T C H R * 1 3 4 ; C H R * ( X X + 6 4 ) ; C H R * ( 1 2 9 + ( ( X X — 1 ) DIV 8 ) 

>5" " ; M I D * ( C * , ( ( X X - 1 ) DIV B ) + l , l ) ; " " ; B * ( X X ) j T A B ( 1 7 ) ; F 
N F ( B ( X X ) ) ; T A B ( 2 5 ) ; A(XX) ; T A B ( 2 9 ) ; 5 0 0 0 * ( 5 - N X ) + 5 0 0 0 » A (X7.» 
} T A B ( 3 5 ) ; M I D * ( C * , (C (XX) •+3) , 1 ) 

1 4 2 0 I F C(XX> = 3 THEN P7.=PX+1 ELSE I F C ( X X ) - 4 THEN UX-U 
X+l 

1430NEXT 
1440ENDPR0C 
1 4 5 0 D E F P R 0 C r e d o 
1 4 6 0 F 0 R H X = 1 T 0 2 4 
1 4 7 0 I F C < H X ) B 0 THEN 1 S 3 0 
1 4 8 0 I F C(HX> < 3 THEN B ( H X ) = B < H X ) + 1 0 
1 4 9 0 I F C<HX)=4 THEN B ( H X > = B ( H X ) - 1 
1 5 0 0 I F B ( H X ) > 2 0 THEN B ( H X ) » 2 0 ELSE I F B ( H X ) < 1 THEN B( 

HX) = 1 
1 5 1 0 I F C<HX) = 1 AND B(HX) > R N D ( 1 5 ) THEN C<H7.)=2 
1 5 2 0 I F B (HX) < 12 AND RND (B (HX) ) < = 2 THEN C(H7. )=1 
1530NEXT:ENDPROC 
1540DATA S h i 1 t o n , C I e m e n c e , N e a l , H a n s o n , O n m a n , B u t c h c r , M 

c Q u e e n , K e n n e d y , K e e g a n , R o b s o n , W h e l a n . D a l g l i a h , S o u n e s s , L 
e e , H o d d l e , R i x . R u s h . S t a p l e t o n , D a v i s , W i t h e , B r a z i 1 , C r o o k s 
, N i c h o l a s , F r a n c i s 

1 5 5 0 D A T A L i v e r p o o l . A r s e n a l . T o t t e n h a m , I p s w i c h , M a n . U t d , 
L u t o n , C o v e n t r y , S t o k e , 0 . P . R . . N o r w i c h , W o l v e o , L e i c e s t e r , W 
a t f o r d , A s t . V i 1 1 a , W e s t H a m , E v e r t o n 

1560DATA Br i g h t o n , M a n . C 1 1 y , F u l h a m , C h e l s e a , S h e f f . W e d , C 
a m b r l d g e , D e r b y , N e w c a s t l e , S w a n s e a , C . P a l a c e , C a r d i f f . C h a r 
1 t o n . L e e d s , B 1 a c k b u r n , B a r n s l e y , 0 1 d h a n 

1570DATA W i m b l e d o n , B u r n l e y , B o l t o n , C a r l i s t r . W a l s a l 1 . A i d 
r - r s h o t ,Mi 11 w a l 1 , 0 x f o r d , S o u t h e n d , H u l 1 . R e a d i n g . R o t h e r h a m 
, B r a d f o r d . E x e t e r , G r i m s b y , P 1 y m o u t h 

1580DATA S o u t h p o r t , B r e n t f o r d , H a l i f a x , T r a n m e r e , T o r q u a y 
, R o c h d a l e . S w i n d o n , P o r t V n l e , W r e x h a m , O r i e n t , P r e s t o n . N e w 
p o r t , C r o w e , Y o r k , B u r y , W i g a n 

1 5 9 0 D E F P R 0 C c h a n q e 
1 6 0 0 C L S 
1 6 1 0 P R 0 C 1 i s t 
1 6 2 0 P R I N T 'CHRf 1 3 3 ; " T h e r e ar«- " ; U X ; " p l a y e r s p i c k e d " : I 

F P7.= l THEN PRINT C H R * 1 3 3 ; " a n d a s u b s t i t u t e . " ELSE P R I 
NT C H R * 1 3 3 ; " b u t n o s u b s t i t u t e . " 

1 6 3 0 I F U ' / . > 1 1 THEN GOTO 1 7 7 0 
1 6 4 0 P R I N T C H R * 1 3 4 ; " W h o t o i n c l u d e i n t e a m " ; C H R * 1 3 1 : " f o 

" ; C H R * 1 3 4 ; " t o c o n t i n u e . " 
1 6 5 0 A I - - G E T * : I F A * - " Z " THEN GOTO 1 6 9 0 
1 6 6 0 H X = A S C ( A * ) - 6 4 : I F HX<1 OR HX>24 THEN GOTO 1 6 5 0 
1 6 7 0 1 F C ( H X ) < 2 OR C ( H X ) = 4 THEN 1 6 5 0 
1 6 8 0 C ( H X > = 4 : G 0 T 0 1 6 1 0 
1 6 9 0 P R 0 C 1 i s t 
1 7 0 0 P R INT "CHR* 1 3 4 ; " E n t e r s u b s t i t u t e s n u m b e r • " C H R * 1 3 

4 ; " o r " ; C H R * 1 3 3 ; " f o " ; C H R * 1 3 4 j " t o c o n t i n u e . 
171OA* G E T * : IF A * - " Z " THEN G 0 T 0 1 7 9 0 
1 7 2 0 H X « A S G < A * > - 6 4 : I F H7.< 1 OR HX>24 THEN GDTO 1 7 1 0 
1 7 3 0 I F C ( H X ) < 2 THEN GOTO 1 7 1 0 
1 710F0RP7. ' 1 T 0 2 4 : I F C ( P 7 . ) » 3 THEN C ( P X ) = 2 
1 750NEXT:C<H7.) - 3 
1 7 6 0 G 0 T 0 1 6 9 0 
1 7 7 0 P R J N T C H R * 1 3 4 : " W h o d o y o u w a n t t o t a k e o u t o f t h e 

t e a m " : 
I780REPEAT j A * - G £T * : H X ~ A S C ( A * ) — 6 4 : U N T I L H X > 0 AND H X < 2 5 : 

IF C<HX><>4 THEN 1 7 8 0 ELSE C ( H X ) = 2 : G O T O 1 6 1 0 
179OFNDPR0C 
18.0 ODEFPROCsh e e t 
18 I OF0RPX-' 1 T 0 2 : PR I NT TAB ( 1 0 , 2 + P X ) ; C H R * 1 4 1 ; CHR* 1 3 4 ; "MA 

TCH IN PROGRESS C H R * l 3 l ; C H R * 1 4 1 ; D * ( 1 > ; T A B ( 2 0 ) ; H ( 1 ) 
I .HR* 131 : C H R * 1 4 1 ; D* ( 2 ) ; TAB ( 2 0 ) ; H ( 2 ) 

1 8 2 0 P R I N T • • T A B ( 4 , 1 8 + P X ) ; C H R * 1 4 1 ; C H R * 1 3 4 ; A * : N E X T : E N D P R 
OC 

1 8 3 0 D E F P R 0 C h a l f : * F X 1 5 
1 8 4 0 C L S : P R I N T • C H R * 1 3 1 ; " A t h a l f - t i m e t h e s c o r e i s : 

' C H R * 1 3 3 ; D * ( 1 > ; " " H ( l > ; " " ; D * ( 2 ) ; " M ; H ( 2 ) 
1 8 5 0 P R I N T - ' C H R * 1 3 4 ; " I f y o u w i s h t o b r i n g o n y o u r " - C H 

R U '34: " s u b s t S t u t - e p r e s s S ' o t h e r w i s e " ' C H R * 1 3 4 ; " P r e s s 

f o t o conti nue" (continued on page 65) 
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SEE US ON STAND E24 
AT THE MIDLAND 

COMPUTER FAIR - BIRMINGHAM. 

Some games you can buy were produced before 
joysticks were avai lable lor the ZX Spectrum. With the a id oS 
Kempston conversion tapes these games car. now be 
played with any ol 
the Kempston 
range ol 
joysticks. 

CONVERSION TAPE I 
-Converts: Horace Goes Skiing, Hungry 
Horace. Flight Simulation (Sinclair). 
Arcadia. Peneirator. Spectres 
CONVERSION TAPE II 
- Converts Orbiter, Escape. Tanx 
Centipede. Speclral Invaders, Cruising 
on Broadway. Frenzy 
CONVERSION TAPE III 
-Converts Ah Dlddums, Jumping Jack. 
Molar Maul Androids. Horace And the 
Spiders, Space Raiders. Winged 
Avenger, Muncher 
ALL £4 05 each 

KEMPSTON JOYSTICK INTERFACE FOR THE 
ZX SPECTRUM 

1 ."<0 . 

With the vast range oi games now available for 
heme computers each holds a different challenge Now 
there are three Competition-Pro Joysticks in the Kempston 
range thai wi l l come to your aid and improve your 
playing capabilities Your movements wil l become 
quicker, with finger poised over Ihe fire button at Ihe 
ready, your scores wil l be out of this world. Playing wil l be 
so much easier! If you're serious about the challenge your 
computer presents then ycu shouldn't be without a 
Kempston Competition-Pro Joystick 

j S ^ f ^ PRO 1 0 0 0 
Economically designed handle and base * 8-way 

^ ^ ^ a r c a d e quality leal switches lor precision control * 5 fool 
cable to allow mere comfortable playing positions» 

Rubber return for smooth control * Rubber protector pads 
cn base * Base 'ire bar lor ieft or nght hand control * 

PRO 3 0 0 0 
All the winning features oi the Pro 1000 plus 
top fire button lor precision one handed 
play • trigger Sire button for true arcade 
realism * 

PRO 5 0 0 0 
Again all :he winning features oi the Pro 1030 

but incorporating true craftsmanship plus large 
1 'A" control knob lor comfortable plav * Unique tapered 
shaft for maximum sensitivity * Dual independent fire 
buttons • Nylon covered steel shaft for maximum robustness 

Allows the use of any Atari/Commodore type joystick with 
the popular ZX Spectrum computer. With well over 100 games 
on the Spectrum now compatible with the joystick this is a must 
for any Speclrum owner who wants *he power of a joystick 
added to ihe power of the Spectrum. Simply plugs into the 
edge connector at the back of Ihe Spectrum. No modifications 
necessary 

TRADE Most items are avai lable from W H Smith. Boots, 
ENQUIRIES Spectrum Computer Centres and good 
WELCOME computing shops or direct from: K E m p s r o n 

MICRO1 ELECTRONICS LTD 
Unit 30 Sir.gor Way. Woburn iioad Industrial Estate. Kempstor.. 3edford, MK42 7AF. Tel (0234) 856633 Telex 826078 KEMPMIG 



COMMODORE 64 43K SPECTRUM JEW RELEASES! 

r: Anton Hlnxmsn 
Hive-cave action! 

> Bee needs help 
' the hive. Fight off 
j swarms, battle 

i bees arid defend your 

UGABOO (THEFLEA) RAYMOND BRIGGS 
7.95 THE SNOWMAN £6.95 

Author: Indescomp 
Itchy action! 

Jump your way out of the 
caves with Bugaboo the flea 
but beware of the fearsome 
Dragon as you jump around 
the exotic vegetation. 

Author: David Shea 
An enchanting game based 

around episodes of Raymond 
Briggs' amazingly successful 
book. 
48K SPECTRUM 

Battle the Ants in the soft 
solid 3D city ofAntescher. 

48K SPECTRUM 
F j f c T j T f f P j j t t E w g ^ ^ 
Authors: M.Preston, 
P. Hunt, R. Rose, D. Moore. 

A mythical graphic 
adventure in the dark and 
deadly halls of Earthstone 
Castle. Battle Dragons, 
Vampires, Sphinx, Zombies, 
Skeletons, Gryphons and 
other legendary beasts to 
rescue the beautiful Pn'ncess 
Paula. 

4SK SPECTRUM 
FRED £6.95 
Author; Indescomp 

Action beneath the 
Fyramldsl 
Fearless Fred the Intrepid 
Archaeologist searches the 
creepy catacombs below the 
torrid tomb of 'Tootiecarmoon' 
for the terrible treasures 
amidst monstrous mummies, 
ghastly ghosts, bats and rats! 

48K SPECTRUM 
COMMODORE 64 

VfC 20 -f 3Kor, 
DRAGON 

BBC MODEL 

TjZAuthor: John Hollls 
\uthors: Mark & Richa, 

J Authors: Steve Lee/Chartect5 
thors: I & C Andre's/Incentive 
SM^Aulhor: Dave Mendes 

All titles available from Qulcksilva Mail Order 
P.O. Box 6, Wlmbome Dorset BA21 7PY. 

QuicksII va programs are available from: Boots, W.H. Smiths. J. Menzies, Mlcrodeater, 
HMV, Hamleys, John Lewis. Computers tor All and all reputable 

specialist computer stockists. 

£7.95 
.95 

£5.95 
£5.95 



(continued from page 62) 
1 8 6 0 R E P E A T : A * = G E T * : U N T I L A * - " Z " O R A * - " S " : I F A * - " Z M T 

H E N G O T O 1 9 3 0 
1 8 7 0 C L S : P R Q C 1 i a t : P R I N T ' C H R * 1 3 4 ; " W h o d o y o u w i s h t o t a 

k e o f f ? " ' C H R * 1 3 4 ; " o r f O i f y o u d o n o t w a n t t o b r i n g " ' 
C H R * 1 3 4 ; " o n y o u r s u b s t i t u t e " 

1 8 8 0 R E P E A T : A * " G E T * i P X " A S C ( A * ) - 6 4 : U N T I L ( P X > 0 A N D P X < 2 
5 ) O R P X - 2 6 : I F P X - 2 6 T H E N G O T O 1 9 3 0 

1 8 9 0 I F C ( P X ) < > 4 T H E N G O T O 1 8 8 0 
1 9 0 0 F O R U X - 1 T 0 2 4 : I F C < U X ) = 3 T H E N C O J % > ~ 4 
1 9 1 0 N E X T x C < P X ) - 3 
1 9 2 0 P R O C n e w v a l u e s 
1 9 3 0 E N D P R 0 C 
1 9 4 0 D E F P R 0 C n c w v a l u e s 
1 9 5 0 F C J R P X = 1 T O 7 : D ( P X ) - 0 : N E X T : X X - O i U X - O i D ( 2 ) - K X 
1 9 6 0 F 0 R P X - 1 T O 2 4 i I F C ( P X ) - 4 T H E N D ( 1 ) - F N B ( P X ) i D ( ( ( P 

X - l ) D I V 8 ) + 3 ) = F N C ( P X ) : X X — X X + l E L S E I F C ( P X ) - 3 U X - P X 
1 9 7 0 N E X T : D ( 1 > = I N T ( D ( 1 ) / 1 1 ) : F O R P X - 2 T O 5 : I F D < P X ) > 2 0 

D ( P X ) - 2 0 
1 9 8 0 N E X T 
1 9 9 0 D ( 6 ) - F N D < 3 ) : D < 7 ) - F N E ( 5 ) 
2 0 0 0 H X » D ( 7 ) - D ( 1 3 ) + D ( 1 4 ) - D ( 6 ) s I F H X C 1 0 T H E N H X - 1 3 
2 0 1 0 E N D P R 0 C 
2 0 2 0 D E F P R 0 C o n d 
2 0 3 0 C L S : P R I N T " C H R * 1 3 1 ; T A B ( 1 0 ) ; " F I N A L S C O R E " ' ' C H R * 1 3 

3 { D * ( 1 ) } " " ; H ( 1 ) ; " " ; D * ( 2 > ; " " ; H ( 2 ) " 
2 0 4 0 I F U 1 X > P 1 X T H E N K X - ( 2 0 - K X ) / 2 + K 7 . E L ^ E I F U 1 X < P 1 X T 

H E N K X = I N T ( K 7 . / 2 ) + l 
2 0 3 0 I F V ( 1 ) — 0 T H E N V ( 1 ) » R N D ( 1 6 ) 
2 0 6 0 I F L X = 2 T H E N A 2 X = A 2 7 . + R N D ( 5 0 0 ) + 5 0 0 * I X / 2 E L S E A 2 X - ( 

1 7 — V < 1 ) ) * R N D ( 4 0 0 ) + 5 0 0 * ( 3 — N X ) 
2 0 7 0 P R I N T C H R * 1 3 0 ; " G a t e R e c e i p t s =• ' " » A 2 X " 
2 0 8 0 I F LX=>1 T H E N C * ( I X + 1 ) = S T R * ( S X ) + " , " + S T R * ( A 3 X ) + " . " + 

S T R * ( H ( A 3 X ) ) + S T R * ( H < A 4 X ) ) 
2 0 9 0 E N D P R 0 C 
2 1 0 0 D E F P R 0 C r e e u l t s : * F X 1 5 , 0 
2 1 1 0 F 0 R P X = l T 0 1 6 t V < P X ) = 0 : N E X T 
2 1 2 0 V ( 1 ) - 1 : V ( A 1 X ) - 1 : F 0 R P X - 1 T 0 7 
2 1 3 0 R E P E A T : X X - R N D ( 1 6 ) i U N T I L V ( X X ) - 0 : V <X7.> - 1 
2 1 4 0 R E P E A T : H X - R N D < 1 6 ) : U N T I L V ( H X ) = 0 x V ( H X ) - l 
2 1 S O I F G ( X X ) < I X * 1 . 5 S X - R N D ( 2 * I X ) E L S E B X - G ( X X ) 
2 1 6 0 P 1 7 . « I N T ( R N D ( S X / I X - * 3 ) ) 
2 1 7 0 I F G ( H X ) < I X * 1 . 5 U X = R N D ( 2 * I X ) E L S E U X - G ( H X ) 
2 1 8 0 U 1 X = I N T ( R N D ( U X / I X + 3 ) ) 
2 1 9 0 V ( H X ) - l : V ( X X ) - 1 
2 2 0 0 P R I N T ' C H R * 1 3 4 ; A * ( ( N X - 1 ) * 1 6 + X X ) ; T A B ( 1 8 ) ; P 1 X | « A 

* ( ( N X - 1 ) * 1 6 + H X ) ; T A B ( 3 6 ) j U l X 
2 2 1 O F ( H X ) - F ( H X ) + U l X x F ( X X ) - F ( X X ) + P l X s E ( X X ) — E ( X X ) • U l X l E 

( H X ) - E ( H X ) • P 1 X 
2 2 2 0 I F P 1 X M J 1 X G ( X X ) - G ( X X ) + 3 E L S E I F U 1 X > P 1 X T H E N G ( H 

X ) — G ( H X ) + 3 E L S E G ( X X ) - G ( X X ) + 1 : G ( H X ) - G ( H X ) - H 
2 2 3 0 N E X T : A * = G E T * : E N D P R O C 
2 2 4 0 D E F P R O C b u y : U X - 0 : F O R P X - l T D 2 4 i I F C ( P X ) > 0 T H E N U X - U 7 . 

+ 1 
2 2 5 0 N E X T : I F U X = 1 6 T H E N E N D P R O C 
2 2 6 0 R E P E A T : P X - R N D ( 2 4 ) : U N T I L C ( P X ) - 0 
2 2 7 0 C L S : F 0 R U X = 1 T 0 2 : P R I N T T A B ( 2 , U X ) ; : V D U 1 3 1 , 1 5 7 , 1 2 9 , 1 4 1 

: P R I N T " T R A N S F E R M A R K E T " j C H R * l S & x N E X T 
2 2 8 0 X X - 5 0 0 0 * ( 5 - N X ) + 5 0 0 0 * A ( P X ) : * F X 1 5 
2 2 9 0 P R I N T ' C H R * 1 3 1 ; " Y o u r b a n k b a l a n c e i s ' " ; W X ' 
2 3 0 0 P R I N T ' ' : V D U 1 3 1 , 1 5 7 , 1 2 9 , 1 4 1 i P R I N T T A B ( 4 ) | M I D * ( C * , ( 

( P X - 1 ) D I V B ) + 1 , 1 ) ; T A B ( 1 0 ) ; C H R * 1 3 2 ; B * ( P X ) : V D U 1 3 1 , 1 5 7 , 1 
2 9 , 1 4 1 : P R I N T T A B ( 4 ) ; M I D * ( C * , ( ( P X - 1 ) D I V 8 ) + 1 , I ) ; T A B ( 1 0 
> ; C H R * 1 3 2 ; B * ( P 7 . ) 

2 3 1 0 V D U 1 3 1 , 1 5 7 , 1 3 2 : P R I N T " s k i 1 1 : " ; A ( P X ) ; T A B ( 1 0 ) ; " E n e 
r g y : " ; B ( P X ) ; T A B ( 2 2 ) ; " V a l u e : ' " ; X X 

2 3 2 0 P R I N T ' " " " ; C H R * 1 3 2 ; C H R * 1 5 7 ; C H R * 1 3 1 ; " W h a t i s y o u r 
b i d ( f o t o c o n t i n u e ) " ; C H R * 1 5 6 ; C H R * 1 3 2 ; C H R * 1 5 7 ; C H R * 1 
3 1 ; : I N P U T " Y o u r b i d 1 " A * : I F A * » " Z " T H E N G O T O 2 3 9 0 

2 3 3 0 H X » V A L ( A * > : I F H X < = 0 T H E N 2 2 7 0 
2 3 4 0 I F H X > W X T H E N 2 2 7 0 
2 3 5 0 U X = I N T ( X X + R N D ( X X / 1 0 ) - R N D ( X X / 1 0 ) ) 
2 3 6 0 C L S 
2 3 7 0 1 F H X < U X T H E N F O R U X - 1 T O 2 i P R I N T T A B ( 4 , U X ) ; C H R * 1 3 0 

; C H R * 1 4 1 ; " Y o u r b i d f o r B * ( P X ) ' ' T A B ( 4 ) ; C H R * 1 3 0 ; C H R * 1 4 
1 ; " h a s b o o n r e f u s e d . " : N E X T : A * » G E T * : G 0 T 0 2 3 9 0 

2 3 8 0 F 0 R U X = 1 T 0 2 : P R I N T T A B ( 4 , U 7 . ) ; C H R * 1 3 1 ; C H R * 1 4 1 ; " Y o u r 
b i d f o r " ; B * ( P X ) ' ' T A B ( 4 ) ; C H R * 1 3 1 ; C H R * 1 4 1 ; " h a s b e e n a c c 
e p t e d . " ; B * ( P X ) ' ' T A B ( 4 ) ; C H R * 1 3 1 ; C H R * 1 4 1 ; " i s n o w " ; A * ( Q X 
> ; " p l a y e r . " : N E X T : C ( P X ) = 2 : W X = W 7 . - H X : A * = G E T * 

2 3 9 0 E N D P R 0 C 
2 4 0 0 D E F P R G C e n d s e a s o n 
2 4 1 0 C L S : F O R P X - 1 T 0 2 : P R I N T T A B ( 6 ) ; : V D U 1 3 1 , 1 5 7 , 1 3 2 , I 4 1 i P R 

I N T - E N D O F S E A S O N . " ; C H R * 1 5 6 x N E X T 
2 4 2 0 P R I N T ' ' C H R * 1 3 3 ; " P r e s s a n y k e y t o c o n i t n u e " i A * - 8 E T 

* : P R O C o c o r c n : P R O C t a b l e : C L S : P R I N T ' ' 
2 4 3 0 R X - R X + ( 8 - V ( 1 > ) * 5 + T X * 5 : B 1 X = B 1 X + 1 : F 0 R P X - 1 T 0 1 6 
2 4 4 0 I F V ( P X ) < 3 A N D N X O l T H E N P R I N T C H R * 1 3 1 ; A * ( P X * ( N X 

— 1 ) * 1 6 ) ; " h a v e b e e n p r o m o t e d . ' " : A * = A * ( ( N X - 2 ) * 1 6 + P X ) x A * 
( ( N X — 2 ) » 1 6 + P X ) = A * ( ( N X - 1 ) * 1 6 + P X ) : A * ( ( N X - 1 ) * 1 6 + P X ) = A * 

2 4 5 0 I F V ( P X ) > 1 4 A N D N X < > 4 P R I N T C H R * 1 3 4 ; A * ( P X * ( N X - 1 ) * 
1 6 ) ; " h a v e b e e n r e l e g a t e d . " ' t A * - A * ( N X * 1 6 + P X ) : A * ( N X * 1 6 + 
P X ) " A * ( ( N X - 1 ) " 1 6 + P X ) : A * ( ( N ' / . - l ) * 1 6 + P X ) = A * 

2 4 6 0 N E X T 
2 4 7 0 I F V ( I ) < 3 A N D N X O l T H E N N X = N X - 1 E L S E I F V ( l ) > 1 4 

A N D N X < > 4 T H E N N X - N X * 1 
2 4 8 0 P R I N T C H R * 1 3 1 ; " N E W S E A S O N " ' ' C H R * 1 3 3 ; " D i v i s i o n " ; N 

X : Q X = ( N X — 1 ) * 1 6 + 1 
2 4 9 0 F O R P X = 1 T 0 2 4 : A ( P X ) = R N D ( 5 ) : B ( P X > - 1 5 + R N D ( 5 ) t N E X T : F O R 

P X = 1 T 0 1 6 : V ( P X ) = 0 : J ( P X ) = 1 : E ( P X ) = 0 : F ( P X ) - 0 : G ( P X ) - 0 : N E X T : 

J ( 1 ) = 6 : K X - 1 5 : I X - 0 : « F X 1 5 
2 5 0 0 A * = G E T * : E N D P R O C 
2 5 1 O D E F P R O C k e e p 
2 5 2 0 C L S : F O R P X " 1 T 0 2 : P R I N T T A B ( 1 0 , 3 + P X ) ; C H R S 1 3 1 | C H R # 1 4 1 

; " S A V I N G " : N E X T : P R I N T ' ' C H R * 1 3 0 ; " P L E A S E P R E S S " | 
2 3 3 0 H X - O P E N O U T ( " F M " ) 
2 5 4 0 F O R P X - 1 T 0 6 4 : P R I N T # H ' / . , A * ( P ' / . ) : N E X T 
2 5 5 0 F 0 R P X = 1 T 0 1 6 : P R I N T H H X , E ( P X ) , F ( P X ) , G ( P X ) , J ( P X ) , V ( P 

X ) , C * ( P X ) : N E X T 
2 5 6 0 F 0 R P X = 1 T 0 2 4 : P R I N T # H X , A ( P X ) , B ( P X ) , C ( P 7 . ) i N E X T 
2 5 7 0 P R I N T » H X , I X , K X , M X , N X , O X , W X , Y X , Z X , R X , T X , B 1 X 
2 5 B O C L O S E # H X 
2 5 9 0 E N D P R O C 
2 6 0 0 D E F P R Q C 1 o a d 
2 6 1 O C L S : F 0 R P X = 1 T 0 2 « P R I N T T A B ( 7 , 5 + P X ) ; C H R * 1 3 1 ; C H R * 1 4 1 ; 

" L o a d i n g i m f o r m a t i o n C H R * 1 4 1 ; C H R « 1 3 1 j T A B ( 9 ) ; " f o r F 
O O T B A L L M A N A G E R " : N E X T 

2 6 2 0 H 7 . = O P E N U P ( " F M " ) 
2 6 3 0 F 0 R P X = 1 T 0 6 4 : I N P U T * H X , A * ( P X ) x N E X T 
2 6 4 0 F 0 R P X = 1 T 0 1 6 : I N P U T * H X , E ( P X ) , F ( P X ) , G ( P X ) , J ( P X ) , V ( P 

X ) , C * ( P X ) : N E X T 
2 6 5 0 F O R P X = l T O 2 4 : I N P U T # H X , A ( P X ) , B ( P X ) , C ( P X ) i N E X T 
2 6 6 0 I N P U T M H X , I X , K X , M X , N X , O X , W X , Y X , Z X , R X , T X , B 1 X 
2 6 7 0 C L 0 S E # H X 
2 6 8 0 E N D P R 0 C 
2 6 9 0 D E F P R O C p a y m e n t 
2 7 0 0 F O R P X = 1 T 0 2 4 : I F C ( P X ) > 0 T H E N X X * X 7 . + 7 0 + ( 5 - N X ) * l p 
2 7 1 0 N E X T 
2 7 2 0 H X = X X + 5 0 0 * ( 5 - N X ) + Z X 
2 7 3 0 C L S : P R I N T ' ' C H R * 1 3 4 t " W E E K L Y P A Y M E N Y S : - " ' ' T A B ( 5 ) ; 

C H R * 1 3 1 | " W a g e B i l l - * " ; X X " T A B ( 5 ) j C H R « 1 3 1 j " G r o u n d R 
e n t = ' " ; 5 0 0 * ( 5 — N X ) ' ' T A B ( 5 ) | C H R * 1 3 1 ; " L o a n R e p a y m e n t s 
= ' " ; Z X ' ' C H R » 1 3 3 ; " T o t a l P a y m e n t s t h i s w e e k = ' " j H X 

2 7 4 0 P R I N T ' ' T A B ( 6 ) ; C H R $ 1 3 0 { " G a t e R e c e i p t s - " | A 2 X ' ' C H R 
• 1 3 4 ; " W e e k l y B a l a n c e ( e x c l u d i n g s e l 1 i n g " ' C H R « 1 3 4 ; " a n d 

b u y i n g o f p l a y o r s ) « ' " ; A 2 X — H X x W X = W X + A 2 X - H X 
2 7 5 0 I F W X < 0 T H E N P R I N T ' ' C H R * 1 3 3 ; " L o a n i n c r e a s e d t o p 

a y b i l I s . " 
2 7 6 0 I F W X < 0 T H E N W 7 . = W X + 1 0 0 0 : Y X = Y X + 1 2 0 0 : Z X = Y 7 . / 2 0 : G 0 T 0 2 

7 6 0 
2 7 7 0 Y X = Y X — Z X x I F Y X - 0 T H E N Z X - 0 
2 7 8 0 P R I N T ' C H R * 1 3 1 ; " Y o u h a v e ' " ; W X " , a n d o w e • " ; Y X x * F 

X 1 S 
2 7 9 0 A * = G E T # » E N D P R O C 
2 8 0 0 D E F P R 0 C o c o r e s 
2 8 1 0 I F I X - 0 P R O C n o m a t c h i E N D P R O C 
2 8 2 0 C L S : P R I N T ' C H R » 1 3 1 ; T A B ( 6 ) ; " S C O R E S S O F A R T H I S S E A S 

0 N ' " C H R » 1 3 0 j " P r e s s " ; C H R * 1 3 3 ; " S H I F T " ; C H R * 1 3 0 ; " i f s c r e e 
n s t o p s s c r o l l i n g " 

2 8 3 0 V D U 2 8 , 0 , 2 4 , 3 9 , 4 , 1 4 
2 8 4 0 F 0 R H X - 1 T O I X 
2 8 5 0 P X = I N S T R ( C * ( H X ) , " , " ) 
2 8 6 0 A * ® A * ( V A L ( M 1 D * ( C * ( H X > , 1 , P X - 1 ) > > 
2 8 7 0 X X = V A L ( M I D * ( C * ( H X ) , P X + 1 , 1 ) ) 
2 8 8 0 P R I N T T A B ( 2 1 * ( ( H X — 1 ) MOD 2 ) ) ; C H R * ( 1 3 3 ) ; A * ; T A B ( 1 1 + ( 

2 0 * ( ( H X - 1 ) M O D 2 ) ) ) ; C H R * ( 1 3 4 ) ; 
2 8 9 0 I F X X = 1 P R I N T " h o m e " ; E L S E P R I N T " a w a y " j 
2 9 0 0 A * - R I G H T * ( C * ( H X ) , 2 ) 
2 9 1 0 P R I N T C H R * ( 1 3 4 ) ; M I D * ( A * , 1 , 1 ) ; " - " j M I D * ( A * , 2 , 1 ) ; 
2 9 2 0 N E X T 
2 9 3 0 V D U 1 5 , 2 6 
2 9 4 0 * F X I S 
2 9 5 0 A * - G E T * 
2 9 6 0 E N D P R 0 C 
2 9 7 0 D E F P R 0 C g o a 1 x P R O C s h e e t : F 0 R P X = 1 T O B : F O R X X - l T 0 2 : P R I N T 

T A B ( 1 3 , 14 -4 -XX) | x V D U 1 4 1 , 1 3 1 , 1 5 7 , 1 3 2 : P R I N T T A B ( 0 ) | " G O A L ! 
" ; C H R * 1 5 6 : N E X T I T I M E - O J R E P E A T U N T I L T I M E = 1 0 : F O R B X - 1 T 0 2 » P R 
I N T T A B ( 1 3 , 1 4 + B X ) ; x V D U 1 4 1 , 1 3 2 , 1 S 7 , 1 3 1 x P R I N T T A B ( 0 ) ; " G O A L 
! " ; C H R * 1 5 6 x N E X T 

2 9 8 0 T I M E - 0 1 R E P E A T U N T I L T I M E = 1 0 : N E X T : R E P E A T U N T I L T I M E - 3 0 
: P R I N T T A B ( 0 , 1 4 ) ; S P C ( 1 4 0 0 ) : P R O C w a i t z E N D P R O C 

2 9 9 0 D E F P R 0 C w a i t : T I M E = 0 : R E P E A T U N T I L T I M E > 3 0 0 + R N D ( 3 0 0 ) t E 
N D P R O C 

3 0 0 0 D E F P R 0 C n o m a t c h 
3 0 1 O C L S x P R I N T T A B ( 3 , 3 ) ; C H R * 1 3 0 ; " T h e r e h a v e b e e n n o m a 

t c h e s " " C H R * 1 3 0 ; M p l a y e d s o f a r t h i s s e a s o n . " x * F X 1 5 
3 0 2 0 A * = G E T * x E N D P R O C 
3 0 3 0 D E F P R o f c s t a t u s 
3 0 3 5 I F B 1 X = 1 T r t E N P > ^ » 2 0 E L S E P X « R X / ( B 1 X - 1 ) 
3 0 4 0 C L S : P R I N T * C H R * 1 3 4 | " T e a m p i c k e d a - " ; A * ( Q X ) ' ' C H R * 

1 3 0 ; " M a n a g e r i a l s t a t u s ( m a x l O O ) = " ; P X ' C H R * 1 3 1 j " S e a m 
o n s p l a y e d = " ; B 1 7 . C H R * 1 3 3 ; " M o r a l e = " ; K 7 . ' C H R * 1 3 3 ; " P 
o s i t i o n " ; V ( 1 ) ; " i n d i v i s i o n " ; N X * ' C H R * 1 3 0 ; " Y o u o w n ' " 
; W X ; " a n d o w e " ; Z * 

3 0 6 0 * F X 1 5 
3 0 7 0 A * » G E T * i E N D P R O C . 

> 
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Figure 1. 

TEXT COLOUR f . b . bdr O black 8 grey 
0 - 3 1 0 - 7 0 - 1 5 1 blue 9 l ight-b lue 

2 green 10 l ight -green 
f lashing 1 6 - 31 3 cyan 11 l ight -cyan 

4 red 12 l ight-red 
5 magenta 13 l ight -megenta 
6 b r o w n 1 4 ' l i g h t - b r o w n 
7 wh i t e 1 5 b r igh t -wh i te 

Figure 2. M e d i u m Resolu t ion 
Palette O Palette 1 

O background background — any of 16 co lours 
1 green c y a n 
2 red magen t a 
3 b r o w n w h i t e 
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m a r ^ W M S l t m s M I f i S H i t 

T H E ADVANCE 8 6 A is an I B M - c o m p a t i b l e 
computer with a 16-bit 8086 processor 128K 
RAM, 64K ROM and colour, and costs £400. 
The computer is upgradable to the Advance 
86B for another £900, which is compatible 
with the disc version of the I B M PC. There is 
also built-in provision on the main PCB for a 
further 128K RAM, £144, and the 8087 
Arithmetic Processor. 

The processor board is housed in a large 
dark-grey box — 530cm x 420cm x l lem — 
which contains a deep recess behind a smoked 
glass Perspex cover in which the keyboard is 
stored when not in use, giving the unit a very 
modern hi-fi look. 

At the rear of the processor are the interface 
and power connectors — the front panel 
houses the keyboard connector and an on/ofF 
switch. 

The model supplied for review was a pre-
production version assembled by Ferranti. 
The PCB had one very minor change on it, 
and the quality of construction looked very 
good. 

The top of the processor box became warm 
above the power supply, but not excessively 
so. A monitor can be placed on top of the 
processor and reduce the very large amount of 
desk area taken up by the system. I would 
have preferred the processor on its side in a 
stand on the floor like the DEC Professional 
rather than lose this amount of space. 

The separate keyboard is plugged into the 
box via a five-way D I N plug on the end of a 
coiled lead. It has two fold-away legs at the 
rear which enable it to be placed at a more 
convenient angle for typing. 

The feel of the keyboard is good and the 
layout is the IBM standard with a separate, 
slightly-spaced numeric/edit keypad. The 10 

function keys on the left-hand side of the 
keyboard are user-definable and can be 
switched to show their current application on 
the bottom line of the display. 

The processor board contains no fewer than 
nine Ferranti ULAs as well as the 8086 main 
processor and its support devices — 8253, 
8255 and 8259. Sockets provide for the 
addition of the extra RAM and the Arithmetic 
Processor. 

The Advance has a full range of display 
connections — TV, video and RGB. The 
cassette interface is via a five-pin D I N socket 
with pins 4 and 5 taking the signal In and Out 
respectively. The Centronics printer interface 
uses a 25-way D-Shell connector, for which I 
had to disable pin 15 before getting print 
output. Once this was done there were no 
fu r ther t roubles. T h i s prob lem is 
symptomatic of the vast range of standard 
connectors. 

The 80-column display was very clear and 
even the lower-case characters can be easily 
read. The display overscanned slightly on 
both edges, so it would be wise to check this 
point i f you intend to purchase a monitor to 
provide the display. 

A connection is provided for joysticks, 15-
way D-shell, and a very useful mains 
extension socket for a peripheral device — say, 
a printer or monitor. 

At switch-on, the computer performs a 
diagnostic check to see i f everything is 
working, and faults are signalled either 
through the loudspeaker as a series of tones 
on the screen in the form of error messages. 

There is 62.57K free for Basic programs, 
but this may be increased for machine code to 
make better use of the 128K RAM. 

Program debugging is very easy thanks to 

the full-screen editor and keypad, and the fact 
that you can list the faulty line quickly for 
correction. It is a shame therefore that the 
program data is space-sensitive because this is 
usually a major source of difficulty. 

Editing is achieved by moving the cursor to 
the position in a listed program where the 
correction is to be made, and either typing 
over the old text or inserting and deleting by 
use of the keypad arrow keys. Pressing the 
Enter key puts the newly corrected line into 
the program. 

The editor can also be used to re-enter a 
direct command by placing the cursor over 
some portion of the command and pressing 
enter again. 



CONCLUSIONS 
• T h e Advance 86A is aimed at the 

expanding IBM PC compatible 
market and costs just £400. This 
can be upgraded to a tw in disc-
based system for an additional 
£900 giving MS-Dos compatibil i ty. 

• T h e Advance 86A is equivalent to 
the basic American IBM PC wi th 
c o l o u r b o a r d , and as s u c h 
represents a considerable saving in 
money . Being IBM-compat ib le 
means there is a vast range of very 
high-quality professional business 
software available for the upgraded 
MS-Dos version. 

|The lack of sophisticated graphics 
and sound facilities prevent the 
Advance from becoming a first-
class games machine, but then it 
was always intended for more 
serious uses. 

|The Advance 86A represents good 
value today. It remains to be seen 
whether the coming Japanese IBM 
look-alikes are competit ive and 
offer a challenge in the next few 
months. 

|My only crit icism — which applies 
equally to the IBM PC - is that it 
takes up a huge amount of desk 
space. I 

The cassette interface is via a five-pin D I N 
socket which can also be used to switch the 
cassette motor on and off. File names are of up 
to eight characters but can be extended by 
adding a full stop and then up to three 
characters. 

The Basic was quick: the simple speed tests 
that I normally run took only four and 93 
seconds respectively. Benchmark tests show 
the Advance to be much quicker than the 
IBM PC. 

PC Basic is now widely accepted as the 
standard. It has a wide range of commands 
with reasonable structure. In general, PC 
Basic is not wildly exciting, but it reached the 
top of the heap by being born with the name 

IBM. Four data types are supported: 
•Single-precision ! Up to seven digits 
•Double-precision # Up to 16 digits 
•integer % - 32768 to 32767 
•Str ings $ Up to 255 characters 

long 

There are four modes of screen display 
stored in the 16K video RAM: 

4 0 x 2 5 text eight screens. 16 colours 
8 0 x 2 5 text four screens, 16 colours 

320x200 four colours two palettes, 
medium resolution 

640 x 200 black and white, high resolution 
In text mode 16 colours are available, 0-15, 

flashing 16-31 for the printed character, f, and 
eight colours for the background, b, with 15 
colours for the screen border 0-15, bdr. This 
is specified by the command 

COLOR f,b,bdr 
— see figure 1. 

Medium resolution gives the choice of two 
palettes of four colours — figure 2. A palette 
change instantly changes the screen colours 
and can be used to create special effects. The 
graphics commands are limited to PSet, 
PreSet and Line, although Line can box and 
fill. 

In text mode the user can write to any of the 
eight/four screens and display another. 
SCREEN mode, b/w or col, active scrn, 

visual scrn 
The Advance also has the ability to produce 

a screen copy using the PrtSc command. 
Obviously the graphics can only be 
reproduced on the correct type of printer. 

Sound may be generated by either Beep, 
usually called bell, Chr$(7) or Sound 

frequency time. 
A program will continue to 

execute while the sound is playing 
unless another sound command is 
met. Then it will wait until the first 

command terminates before 

The documentation provided was 
the final version. In general the 

text was fine but the figures were 
There will be an obvious need for a 

beginners' guide, but they already exist in the 
guise of I B M PC introductions. 1 liked the 
idea of the single reference document — it was 
not too large and was easily read — even i f half 
referred to the Advance 86B. One minor 
moan — I like an index at the back; the index 
preceded user notes on the software supplied 
with the Advance 86B. 
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The TRS-80 Colour Computer 2 
see she wasn't askina the 
riaht question. The 
f i rst step in JS 
soluina 3 n y

 / J S J M 

problem is to 
ask yourself: A V 

16K 
Colour 

Standard 
Compi iter 2 What 

question 
must I 
answer? 

26-3026 

Features a Smart White Case and 
Low Profile Typewriter-Style Keyboard! 

64K Extended BASIC Colour Computer. Gives 32K RAM, 
or 64K with optional OS-9 Disk Operating System. 
26-30036 £269.95 

TRS-80 16K Standard Colour Computer 2. Easily 
attached to any TV - Program Pak cartridges let you battle 
starships in outer space - and lots more. But playing 
games is only the beginning. Your children can leam 
maths or typing, enjoy literary classics or make glorious 
computer "paintings". Our entertaining instruction 
manuals will have you writing programs with colour 
displays and sound in no time! Colour BASICs simple 
commands let you quickly produce drawings, diagrams 
and charts. Choose from eight brilliant colours, create 
musical tones, solve problems, analyze data and much 
more, then save your work on tape with an optional 
cassette recorder, you can easily and quickly add a pair of 
joysticks and a printer. The standard colour BASIC 
language includes data and string handling, dimensioned 
arrays, maths functions and 9-digit numeric accuracy. 
Includes comprehensive manual. 
26-3026 £159.95 
16K Extended Colour Computer 2. All the features of 
Standard BASIC, plus advanced programming capabilities 
to create high-resolution colour graphics using simple 
one-line commands. 26-3027 £199.95 

Who Is The Colour Computer For? It's ideal for 
anybody who wants to enjoy video games in a system 
that can be used for many other household, business 
and educational tasks. It's great for beginners who 
want a computer that's easy to leam on - but not 
limiting - and it's perfect for hobbyists who want a full-
features system with the opportunity for advanced 
graphics and programming expansion. 

Over 3 5 0 Stores 
And Dealers 
Nationwide 

Tandy Corporation (Branch UK), Tameway Tower, Bridge St 
Walsall, West Midlands. WS1 1LA. Tel: 0922-648181 



PREVIEW 
AMSTRAD 

With 
64K, screen 
and tape for 
£200, the new 
Amstrad looks a 
bargain. Previewed 
by Merion Jones. 
WHEN A COMPANY like Amstrad, which 
smashed open the hi-fi market with low-price 
audio equipment, starts making micros the 
Sinclairs, Acorns and Commodores had belter 
watch out. 

On paper the CPC-464 looks like it is going 
to give the Electron and the Commodore-64 a 
very hard time, not to mention the Oric, Atari 
and even the Spectrum. It has as much memory 
as any of them — nominally 64K, in practice 
42K free. The Amstrad has a numeric keypad 
as well as a real typewriter keyboard, and in 
high resolution mode has 80 character display 
and 640 x 200 resolution. 

What's more Amstrad is promising that the 
CPC-464 will be in the shops by June. On 
these grounds alone the Amstrad would be a 
strong contender but for £200 it includes a 
built-in tape recorder and a monochrome green 
screen monitor in the price. For £100 more you 
can have a colour monitor. 

The power supply unit is in the monitor 
because Amstrad see the CPC-464 being used 
as a system. A word processor will be one of 
the first programs released for the machine and 
a disc drive with CP/M is planned tor release 
later in the year. 

The built-in tape recorder, which was a 
popular idea in our "Design a Micro" competi-
tion, has alternative IK and 2K baud rates for 
loading and saving programs. The Amstrad 
also has a Centronics compatible printer port 
and a joystick socket. There are RGB and 
stereo sound outputs, although it also has a 
small internal speaker. 

Amsoft, which hopes 
to have 50 programs 
ready for the launch 

of the CPC-464 including 
games and more 

educational ofFerings like 
Happy Numbers. Since Alan 
Sugar set the company up in 

1968 Amstrad has taken a 
third of the hi-fi market and its 

sales this year will be in the region of £100 
million. 

x\mstrad plans to sell hundreds of thousands 
of its CPC-464s by Christmas — way up in the 
Sinclair and Commodore league. The company 
has spent 16 months developing the project and 
is already working on a new range of micro-
computers to take up where the CPC-464 
leaves off. 

At first glance the CPC-464 looks like a 
winner but can a company with no experience 
of making computers come straight into the 
micro market? 

Appearances can be deceptive so we will be 
putting the Amstrad to the Your Computer test. 
Read what our reviewer thinks of the CPC-464 
compared to its rivals in these pages next 
month. 

The CPC-464 is Z-80A based with the 
standard three-voice AY-3-8912 sound chip. An 
Uncommitted Logic Array handles graphics 
which offers you three modes. In low-
resolution, 160 x 200, you can use 16 colours 
on screen out of a palette of 27. Top mode is 
any two colours from the palette in 640 x 200, 
80 character resolution. Default mode is 320 x 
200, 40 charactcr resolution in four colours. 

32K of ROM includes a fast Basic including 
two new commands — After and Every. Crude 
windowing allows you to put up to seven text 
windows and a graphics window on screen. 
The keyboard is colour coded — red for escape, 
blue for enter and so on and 32 of the 74 keys 
can be redefined as function keys. 

Amstrad is taking home computers very 
seriously and has also set up a software house, 
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FOR THE LATEST generation of home 
computer owners the initials CP/M are not 
especially resonant. Although CP/M is a 
household name in the world of business 
micros it rarely appears in the pages of Your 
Computer. One reason for this is that most 
home computers do not require disc drives. 

CP/M is simply the disc operating system 
which the microcomputing world has come 
nearest to accepting as standard. Because it 
has been running on 8080 and Z-80 based 
micros since 1975, a vast range of software has 
been developed for it. Well over 2,000 
programs are available on CP/M and there 
probably are as many different hardware con-
figurations which run them. 

Once you have got a micro which takes 
CP/M you can enjoy a choice of packages 
which range from software classics such as 
word processors like Wordstar and spread-
sheet programs like SuperCalc to language 
compilers, adventure games and a host of 
business applications. 

You can now buy a CP/M based system for 
less than £700 — in the form of Volkswagen 
subsidiary Triumph Adler's Alphatronic PC. 
This is a 64K computer built around a 4 MHz 
Z-80A processor. The interest in reviewing 
this machine in these pages is that it is also 
claimed to be a dual-purpose computer, one 
that can provide equally well for games and 
business applications. 

As a stand-alone cassette-based system the 
PC costs £347. To run CP/M you will need to 
buy the disc drive for £330 and a CP/M disc 
for £29, with a second drive costing £270. 
These are 40-track double-sided, double-

REVIEW 

density drives which give 320K storage per 
5JA inch disc. 

Triumph Adler's fully-fledged business 
machines are built like tanks and some of the 
same principles of construction appear to have 
been employed in the design of the PC. It is 
an extremely sturdy machine which makes 
most home computers look distinctly flimsy. 

As you might expect from a typewriter 
manufacturer the keyboard is excellent. In all 
it boasts 86 electric typewriter style keys 
which include a separate numeric keypad and 
six programmable function keys. 

At power-on the function keys are already 
assigned commands which are displayed in a 
panel at the bottom of the screen. These can 
be reprogrammed with up to 15 characters. 
Pressing the shift key gives you a further six 
commands. 

At the back and the side of the computer are 
all the I/O pons and interfaces you are likely 
to need: a cassette port which loads and saves 
at 1,200 baud, an RS-232 serial interface 
together with a Centronics type parallel inter-

face, an expansion bus interface to connect 
two disc drives, and as well as a normal TV 
signal both RGB and composite video 
outputs. In addition there is a slot to take 
ROM cartridges. 

All these features make the PC good value 
as a low-cost business machine. On top of the 
range of CP/M software Triumph Adler is 
converting a number of programs written for 
its larger machines — accounting packages 
and suchlike. Many of these run on the 
company's own disc operating system which 
is supplied with the drives. 

A further point in favour of the PC's 
business capability is that Triumph Adler is 
adapting its local area network, the Micromite 
File Server, for the PC, making it possible to 
link up to 254 machines together. 

In its role as a home computer, however, the 
PC is not quite so impressive. By today's 
standards the graphics are poor. There are 
two text display formats, 40 by 24 and 80 by 
24. Corresponding to these are two graphics 
modes which give pixel resolutions of 80 by 
72 and 160 by 72. Eight colours are available 
in the lower text and graphics resolution but 
switching to the 80-column screen translates 
these into shades of grey. 

In respect of its graphics facility the PC is 
very similar to the Sharp MZ-700. Like the 
MZ-700 it also offers a set of predefined 
graphics characters which can be accessed by 
pressing the Graph key. But there is no 
provision for user-defined characters. 

This means that there is little scope on the 
PC for writing interesting games. Certainly 
you could not achieve the spectacular graphic 
effects found in games on much cheaper 

70 YOUR COMPUTER, M A Y I 'JB4 



it 

l L i . l u t l i i . l L H L L l U . l L l . l G . f a V 
J J 

Sturdy as a Beetle, 
but what chance 

does Alphatronic's 
PC have of 

becoming the 
people's home 

computer? Simon 
Beesley moves 

into top 
gear to 

find out. 

„ R T 

V 
M M ^ m i S i 

U U U t Z Z A 
•v.. • •—; - i 

I 

— 
_ ^ _ _ _ 

machines. Sound is equally limited and 
consists of a single beep, emitted from a piezo-
electronic buzzer. Triumph Adler says that it 
will be commissioning games from leading 
software houses but it is doubtful that many 
will find the PC promising material. Consider 
how little software support the Lynx and the 
Memotech — machines with far greater games 
potential — have received to date. 

Unusually for a micro at this price the PC 
not only has a full 64K of RAM but also a 
further 28K of ROM containing the Basic 
interpreter and monitor. I f a disc drive is 
attached with CP/M on disc the monitor reads 
in CP/M leaving about 49K R A M spare. 
Otherwise it transfers the Basic interpreter to 
RAM. 

The Basic interpreter is standard issue 
Microsoft Basic and consumes a si/.eable 24K 
RAM. Once the monitor and video RAM 
have taken their share the user is left with 
around 28K. Microsoft Basic could be called 
the grandfather of all micro Basics. There is a 
version of it on the Dragon and most home 
computer Basics share some of its features. 

For a manufacturer it has the advantage of 
being instantly available. No need to spend 
months developing your own Basic and then 
more time ironing out bugs, when you can 
buy Microsoft Basic virtually off the shelf. Its 
disadvantage is that it is beginning to show its 
age. 

When your consider that in 16K BBC Basic 
offers more features, includes an assembler, 
and is substantially faster, you begin to 
wonder how efficient Microsoft's code is. 

Still, in comparison with, say, Spectrum 
Basic the Triumph Adler version is quite a 

powerful one. It includes a number of pro-
gramming aids such as Trace, Delete, Auto 
and Renumber; error-trapping is catered for 
by ERR, ERL which respectively report the 
error code number and error line, while 
Resume and On Error Goto enable a program 
to carry on after an error; and I f Then Else 
and While Wend make a gesture towards 
providing a structured programming facility. 

Several other of its features will be new to 
most home computer owners. As well as 
defining a function, you can use Def to 
declare that variables beginning with specified 
letters wil l be of a particular type — either 
integer, single or double precision, or string. 
With Swap you can exchange the values of 
two variables, while VARPTR returns the 
address at which a variable is stored. 

On the graphics front the range of 
commands is limited, in keeping with the 

CONCLUSIONS 
• The Alphatronic PC's chief merit 

is as a cheap CP/M based system. 
Given the large range of CP/M 
software available it would be 
suitable for the home computer 
owner who wants to graduate to 
more serious applications. 

• Its other virtues are sturdiness 
and reliability. It boasts one of the 
best keyboards on any computer 
under £1,000. 

• Lack of high resolution graphics 
and sound renders it unexciting 
from the point of view of the 
owner who is interested in games 
and other leisure pursuits. 

machine's low resolution. Pset and Preset 
switch on pixels in a specified colour — 
although all the six pixels in one character 
space must share the same colour. Line, as on 
the Dragon, is used to draw lines, rectangles 
and blocks, and Point tests whether a pixel has 
been set or not. 

To format the text display Console and 
Width are available. Console lets you set the 
height — but not the width — of a screen 
window. Width gives either a 40 or 80-column 
display. In ihe 80 column format text is not 
easy to read on a standard television so most 
owners wil l need to buy a monitor; 
particularly since this is the format used by 
CP/M software. 

Triumph Adler has supplemented Micro-
soft's line editor with a full screen editor 
similar to that found on Commodore's micros. 
This is a welcome addition. Full screen 
editors are always preferable: correcting a 
program line on the Dragon with the Edit 
command is a cumbersome business; compare 
the ease and speed with which the CBM-64 
lets you move directly to the line at fault using 
the cursor keys. 

All in all the PC's Basic could be described 
as dull but worthy. And this judgment could 
be extended to the machine as a whole. 
Triumph Adler has produced a well-
engineered machine largely lacking in any 
innovative features. 

I f you arc looking for a genuine work and 
play computer you would do better to 
consider Memotech 's M T X - 5 1 2 or 
Camputer's 128K Laureate. Both of these run 
CP/M as well as offering sound and high-res 
graphics. Both however cost more. T; 
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T A N D Y has joined the current fad for putting 
a proper keyboard on an established 
computer. In this case it is the Colour 
Computer 2 which sports a new ofi-white 
livery and 64 K of memory. 

The CoCo 2 is about 15 percent faster than 
the original CoCo and costs £160. Consider-
ing that the CoCn 2 provides a colour and 
pixel resolution virtually the same as 
computers costing half the price, it does not 
appear to be competitive. 

What makes a very ordinary computer a 
little bit special is the new software. The OS-9 
operating system is designed by Microware 
System Corp. for Motorola, and based on the 
Bell Telephone Laboratories U X I X operating 
system, to be used on their 6809L processor. 
This costs £70 from Tandy. 

The software is supplied on a 5.25in. disc 
and comes complete with a very comprehen 
sivc set of manuals. To use the OS-9 operating 
system requires a minimum of one disc drive, 
this adds a further £350 to the already not 
insubstantial cost. 

The operating system may be enhanced by 
the addition of Basic-09 costing another £70, 
and requir ing a min imum hardware 
configuration of two disc drives, a further 
£250 for the second drive. Fortunately, the 
user can start at the bottom with just the basic 
computer and progress from a modest 
beginning to a system with many of the 
features more usually found on a 
minicomputer. 

A restyled version 
The CoCo 2 is a restyled version of the old 

Tandy Colour Computer that has been 
around for a long time now, with 64K of 
memory. What is interesting is the software 
for the computer. OS-9 removes the existing 
minimal operating system and Basic language 
and substitutes a full operating system. The 
new operating system has limitations placed on 
it by the inadequacies of the hardware. 

The operating system has hierarchical 
directories and files, multi-user, multi-tasking 
capability and device independent input 
output. The hierarchical directory structure 
permits the user to group files in logical 
blocks and sub blocks. 

This is organised like a family tree, starting 
with you and finishing with your ancestors'-
directories', each directory containing files on 
each of the people concerned. Access to every 
file is governed by properties called owner-
ship and attributes. These are Read, Write 
and Execute for owner, the person who 
created the file/directory, and public, 
everyone else. 

The other two attributes are Directory/File: 
on for directory, oil' for file. Shareable, 
governs whether more than one person can 
access the file at the same time. 

Multi-user infers that more than one person 
can access the system simultaneously. Unfor-
tunately the hardware limitations of the CoCo 
2 limit usage two users or one user and one 
printer. Multi-tasking entails that more than 
one task may be active at the same, time, tasks 
may be sent to sleep and activated after a pre-
determined time. 

The timesharing is achieved by using a 
facility called timeslicing. The proportion of 

time given to each process being set by the 
priority allocated to each process. Each 
process can have one of the three states: 
Active; a process using CPU time; 
Waiting, a process waiting for termination of 
an existing process; and 
Sleeping, a process suspended for a specified 
time interval. Usual state of processes waiting 
for input or output. 

Device independent I/O refers to the ability 
of the operating system to transfer data in a 
neutral manner not specific to any device. To 
move data, a path of logical devices is given, 
such as P for printer, DO for disc drive 0 and 
so on. Where possible default devices are 
assigned, the screen for List and disc drive DO 
for Save, but these can be overridden by 
specifying an alternate path. 

Besides the operating system there is a high 
level language which acts as a command 
interpreter shell. The shell is automatically 
entered on startup and has commands like 
ASM, Exbin/Binex, and Login. ASM is 
assembly language programming which has a 

number of limitations. The code must be 
written in position independent code as the 
system determines where the code wil l be at 
Runtime. 

The code must not be self-modifying and 
must use the standard OS-9 memory module 
format. All I/O should use OS-9 system calls. 
Bin ex converts a binary file into an S-Record 
file, Exbin does the reverse. An S-record file is 
a type of text tile that contains records 
representing binary data in hex format. This 
format is often directly acceptable by 
commercial programmers and emulators that 
are RS-232 interfaced. 

Three attempts are allowed . 
Login provides for system security and asks 

for a user name and password, three attempts 
are allowed before the process is aborted. An 
acceptable entry is assigned predetermined 
file and directory access. 

The username and password may be of upto 
32 characters including spaces and each user 
may be given an individual user number of 0 

Real keys, a white 
case and the special 

OS9 operating 
system — Kathleen 

Peel sees how 
the new Tandy 

shapes up. 
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to 65535. The number is allocated to super-
user and is used to identify all processes 
started by the user. Each user has a priority 
and an initial pathlist for execution and data 
directory. There is even a message file which 
will be displayed on successful login. There 
are a tremendous number of facilities 
available. 

Basic09 is the first language to be produced 
that will run under the OS-9 operating 
system. It is an interactive compiler that 
produces very fast and very short, packed, 
memory-saving code. It is not really Basic but 
a very much enhanced, highly structured 
language, not requiring line numbers, with 
many of the features of Pascal and Basic 
incorporated. 

The programming system as Tandy call it 
consists of: 
text editor, 
multi-pass compiler, 
runtime interpreter, 
high level interactive debugger and 
system executive. 

Basic09 also contains a Graphics Interface 
— GFX providing access to the CoCo 
graphics functions and a Runtime package — 
RUNB that is a condensed version of Basic09. 
It occupies half the space, but has no file 
editing or debugging facilities and only 
executes packed modules. It is difficult to 
know what one would do with Basic09. 

Programs written in Basic09 require 
compatible systems to run, OS-9 discs arc not 
readable by the normal Tandy DOS. I also do 
not know of a similar implementation of 
Basic, so learning this does not appear to have 
any long term viability. That said, it is 
certainly one of the most powerful Basics I 
have seen on a micro. 

CONCLUSIONS 
•Un fo r tuna te l y the hardware hardly 

does the software justice, the 
limitation on the number of users 
suggests that the CoCo is really the 
lowest level at which such an 
o p e r a t i n g s y s t e m c a n be 
implemented. 

• l doubt very much whether there is 
any real potential use as a business 
system because of the 64K limita-
t ion in memory , lack of 8 0 
character width option and no 
monitor facilities. 

• T h e r e is no doubt that for someone 

who loves his CoCo this represents 
a natural extension which wil l be 
very well received. This is not 
simple old Basic but a real operating 
system which is not only very 
comprehensive, but very complex 
and not at all suitable for the 
occasional user, 

• i t will be of use to those who want 
hands on experience of a Unix 
type operating system and wish to 
learn on a computer setup that 
enables the experience to be gained 
in easy stages, but that does 
require a similer set ot instructions. 
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Si MCI .AIR'S /.X SPECTRUM is the most c o m m o n 
home computer in Britain, with well over a 
million in use today. In spite of its short-
comings — keyboard and interfaces, to name 
just two — its vast numbers give it a 
tremendous advantage over its competitors. 
The software companies obviously want to 
sell as many of their programs as possible, so 
they write them for the best-selling machine. 
The result is that there is more, better and 
cheapcr, £5-7, software for the Spectrum than 
for any other home computer. 

Having said that, however, Spectrum users 
will be well aware that there are plenty of run-
of-the-mill games programs around as well. 
Perhaps because the Spectrum has heen with 
us for so long and so many programs have 
been written for it, it is increasingly difficult 
to come up with a good games idea. Many 
games are depressinglv familiar -- there must 
be at least 57 varieties of Space Invaders and 
P a c - M a n . 

There is far too much software in which the 
main challenge to the user is to co-ordinate 
finger movement over the keyboard with the 
movement of the assorted nasties on screen. 
The action may be fast or slow, the sound 
fantastic or non-existent, and the graphics 
may be hi-res or dire, but running the 
programs is a mechanistic process. Once you 
have mastered them you hardly have to think 
what you're doing, especially i f you have a 
joystick. 

One way to overcome this drawback is to 
market your programs not merely as a game, 
but as a comedy show, with optional song. 
Automota are past masters at this, remember 
Groucho, Your Computer December 1983?, 
and the latest in their Pi-Man series is called 
Pi-Eyed. It uses an idea that has been around 
for almost as long as the human race: alcohol 
and its well-documented side effects. You play 
the Pi-Man in his most bucolic form, cleverly 
avoiding the traffic by going into pubs. Once 
you're in the pub, the doors arc locked and 
you are told that you can't leave until you 
have finished every pint on the bar. 

As the Pi-Man's beer consumption 
increases, he gets more difficult to control, 
and he staggers around the room, bouncing 
off his fellow drinkers, slipping on crisp 
packets and losing you ten points per bounce. 
He also has the endearing habit of facing the 
wrong way and you have to plan around with 
the controls as he reels and lurches about. 

In between dodging cars and downing 
beers, the Pi-Man causes havoc by going into 
some other shops on the high street, as well as 
the Police Station and Automata's Head-
quarters. His beery presence draws forth a 
joke, even mine are better than theirs, and our 
hero is sent on his way — to another pub, of 
course. One of the friendlier features of this 
game is that, like a real pub crawl, it lasts 
quite a long time. 

A novice can keep the Pi-Man alive for five 
minutes, which is a welcome change from the 
killed-t hree-times-in-five-scconds space 
invaders. 

An essential part of Automata's package is 
the "free hit record" on the flip-side of the 
program tape. Naturally enough, the Pi-Eyed 
song is about drinking to excess, and it won't 
be a hit. 

The Pi-Man is a durable character, too. He 
crops up again, though not looking at all like 
his former self, in Pi-Balled, which is also 
from Automata. As the sleeve savs: "Free 
Musical Mess by Clair Sinclive", but this 
time the song is better than the program. You 
have to hop around a 28 block pyramid, 
avoiding the Pi-Man and his five accomplices 
who, is familiar style, try to kill you. Apart 
from the song, the only link with Pi-Eyed is 
the scoreboard, which is displayed above a 
picture of a bar. 

Possibly the best of last year's Spectrum 
programs was Manic Miner, written by 
Matthew Smith of Software Projects. Jet Set 
Willy comes from the same team, and is 
written around the sort of story everybody 
had heard and nobody can believe. William is 
extremely rich and extremely brash. He lives 
in an enormous mansion and has jast thrown 
an enormous party. Now he's got to clear up 
an enormous mess before his housekeeper will • 

allow him to crash out. So off you go: left a 
bit, right a bit, jump and collect as many 
glasses as you can. As with a thousand other 
games there are hazards all over the place, 
most of them fatal. 

Some of the rooms in Willy's pied-a-terre 
are a little bizarre, to say the least: in the 
Nightmare Room, for example, our hero turns 
into a flying pig, and has to avoid bats, broom-
sticks and a large right foot before collecting 
the glass. At least there are plenty of different 
rooms — you can be killed by the beastie of 
your choice. 

Software Project's marketing ploy is not a 
free hit record (though the Spectrum does 
emit a beep version of " I f I were a Rich Man 
to accompany Willy on his quest for glasses). 
Oh no; they've hit on the idea of running a 
competition. A case of Dom Perignon 
champagne (they don't say what vintage) and 
a helicopter trip over your home will be yours 
if you can find out how many glasses Willy 
has to collect before he can go to bed. 

SPECTRUM 
Mike McCann negotiates 
an obstacle course, 
collects glasses, shoots 
theinevitablealiens, 
catches mice and gets 
involved in high finance. 
Enough to make you take 
to the bottle — and he 
does that too! 
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GAMES 
game in which you have to use your brain 
rather than your fingers. You are presented 
with a picture of a Vogue magazine cover, 
which is then divided into a grid. The size of 
the grid depends on the difficulty level which 
you set at the beginning, between one and 
four. Level one gives you a 4X3 format; level 
four is 32x24, and is the one the competition 
uses. The grid is then shuffled around the 
screen in the same way as the cheap and nasty 
plastic puzzles you used to win at fun fairs. 

The object of the exercise is to get back to 
the original picture in as few moves as 
possible. Level four should take up most of 
your time between now and the end of 
October, when the competition closes. 

You can save your solutions or part solu-
tions on tape, and go back to them time an 
time again. And, i f you get bored with the 
Vogue cover, you have a choice of two other 
startlingly realistic pictures — a fast car and a 
fast motorbike — to load up. All the graphics 
are drawn with paintbox graphics software. 
First prize is a colour monitor for the 
Spectrum. 

Accountancy and finance might not be your 
idea of games, hut Cases Computer Simula-
tions have come up with three programs: 
Stock Market, Oligopoly and Manage, which 
are good fun to play, though can be time-
consuming. Each game is a model of the 
"financial world", and the object is to make as 
much money as possible, usually at the 
expense of someone else — see how life-like it 
is? You type in production levels, price, 
marketing tactics and so on, the computer can 
prompt you if you want, or you decide how 
many shares to buy and sell. 

The results are then neatly displayed in 
tables and graphs on the screen or, in the case 
of Oligopoly and Manage, on a printer. CCS 
say that these two programs are suitable for 
teaching business studies or lot real 
management training, so the printer option is 
useful. In Stock Market the computer give 
you an assessment of your performances, 
picking out mistakes and congratulating your 
strong points. This is in fact the most 
entertaining of the three. 

A basic knowledge of accounts is obviously 
more useful than a joystick for these 
programs, but even so, I managed to make an 
after tax profit of i.1.950 in a week's trading 
on the Stock Exchange — by exchanging guns 
for butter. 

Finally, a computer game for the under 
fives. Caesar the Cat comes from Mirrorsoft, 
alias Mirror Group Newspapers, and has one 
of the most attractive displays of any game. 
The screen is more of a picture rather than 
plain old graphics, and the animation is 
almost up to Tom and Jerry standards: Caesar 
runs, turns and jumps in a pretty realistic 
way. 

I l is aim in life, as with any other cat, is to 
catch the mice which continually raid the 
larder, and deposit them outside. He loses 
marks for banging his head, and loses one of 
his feline lives i f he breaks a storage jar. flj 

seven, even if you can't reach it in a proper 
game, and the instructions are displayed on 
t h e s c r e e n . 

Orwin Software also score highly for 
presentation, putting larger companies to 
shame with their Centipoid Plus Three, 
which is a brightly coloured space invaders 
type game with six different screens. Patience 
is a quality which is sorely tried by computer 
games. It is also a card game which Haven 
Hardware has translated into a computer 
program, faithfully reproducing the original. 

The computer shuttles the cards fot you, 
but it is your skill and judgement thai wins 
the game (yes, really!). Picking up the rules 
and mastering the controls takes a couple of 
minutes. Because it is a familiar game, 
Patience could well introduce more people to 
computers. It will be interesting to see if the 
real ace which Haven holds is a range of card 
games as good as this. At least there are no 
aliens in this one — even the knave of Hearts 
is harmless. 

Competition time again, with Flix from 
Softricks. This is a brilliant but simple puzzle 

Software Projects uses a clever security 
system for this program, presumably to 
prevent anyone reading the competition 
answer from a listing, as well as to prevent 
illegal taping. You have to enter a code before 
the program wil l run. 

Speaking of security, imagine stealing your 
way rhrough the corridors and lifts of the 
Secret Police Headquarters and turning oil' 
the power supply of the main computer. 
Visions Software claim it's got nothing to do 
with 1984, the book or the year. They say it 
will all happen in 1994, which is the name of 
their new maze and obstacle course game. 
With seven different levels to negotiate, and 
all the usual paraphernalia of security to evade 
— robots, plasma bolts and the odd chainsaw, 
you might have your work cut out. 

The advantage 1994 has over other similar 
games is in presentation: a menu lists a range 
of options, including a "panic button" which 
holds the action so you can take the dog for a 
walk without losing the game. There is also a 
practice mode — you can practice at level 





away the cobwebs. 

You know the story, the Micro you • J 
thought would give endless hours of fun soon 
becomes a live minute wonder. You get bored 
and dump it on the shelf to gather dust. 

With the introduction ot Micronet 
800 you now have access to a vast mouth-
watering menu of facts, figures and tun. 

II we said it was a major breakthrough 
in microcomputer technology we won Id n't 

be going over the top. 
Just recently at the Which 

Computer Show we picked up 
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Systems Innovation of the Year. 
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computer industry. Judged and 
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N O S T A L G I A T I M K at Your Computer. Here 
they come crawling down the screen, but by 
swift manipulation of the Z and X keys and a 
few stab's of the Return key we despatch a few 
more alien intruders to the great cathode ray 
tube in the sky. 

Yes, there is a perverse pleasure is using a 
relatively highly-priced and sophisticted 
microcomputer to play Space Invaders deriva-
tives. Of course, it is a sophisticated business 
and educational tool, but Space Invaders is 
the micro equivalent of the company cricket 
or squash team. I f you don't cut any ice there, 
you can forget it, regardless of how good you 
may be on paper. 

Purists and connoisseurs will always find 
fault. It has been said to me of Beebugsoft's 
Alien Destroyer — the "classic arcade game 
for the BBC Micro Model B" - that the 
aliens descend rather too quickly and are the 
wrong colour and wrong shape. But control of 
the laser base is extremely responsive, 
allowing the player to continue his defence 
effectively, while dodging the falling bombs. 

Enjoyable but somehow staid in comparison 
with Program Power's Position. This should 
be sub-titled Mondrian with Machine Gun, as 
the strange cubes and patterns come sliding 
down at your beleaguered earth-station. This 
emits a truly nerve-shredding phaser sound as 
you blast away, mowing down the advancing 
hordes like the Czar's soldiers do it to the 
masses in Battleship Potemkin. That's a film, 
not a game by the way. 

Zarm, from the same company, moves us 
away from casual genocide to another old 
arcade fovourite, Lunar Lander. Sufficient 
exposure to these games leaves you with an 
inordinate amount of admiration for Neil 
Armstrong and Buzz Aldrin. You wonder how 

SURVEY 
Paul Bond saves the 
galaxy yet again. 
they managed to get as far as bashing the 
contact wires into the lunar surface, let alone 
remembering speeches. 

On seeing a gap in the space rocks press the 
release key — the Shift button — and you are 
on your way into thne hurtling mass. Weaving 
from left lo right, pressing the thrust button 
to slow your descent, you land gently on one 
of the give landing sites to rescue a stranded 
astronaut. Same thing in reverse, soft-dock 
with the orbiter and the quicker you do it, the 
more bonus points you get. Easy as crashing 
the cat in your own garage. 

Rocks and TIE fighters 
Still dodging the rocks, Vortex from 

Software Invasion plunges us into unknown 
space. You are rather unscientifically being 
drawn into the black void presumably a 
black hole is the real culprit. Of course the 
fascinating thing about black holes is that 
some physicists believe that a state of 
singularity may exist within them. Should 
your spacecraft fall into one, since the laws of 
physics no longer apply, ii could turn into 
anything from a tube of toothpaste to a packet 
of Daz. And the list of possibilities is not 
limited to products connected with domestic 

hygiene. Sadly, all this speculation is 
irrelevant to the actual game which presents 
you with the usual onslaught of TIE fighters, 
followed by roeks, followed by TIE fighters, 
followed by rocks, zzzzzz. 

Uh — what was that? Blast, crashed into an 
asteroid. Always keep your etheric radio on, 
or chew gum when flying this kind of long 
monotonous space mission. On earth, long-
distance lorry drivers combat boredom by 
winding down their windows. This is a very 
silly thing to do in a spacecraft. 

Well, what was supposed to be so good 
about Vortex was that it was apparently in 
3D. So is 3D Space Ranger, from Microbyte. 
It makes up in colour what the previous game 
lacks, and the spaceship banks. 

You have to locate and destroy the Death 
Star approaching the Federation sector — 
interesting confusion of Stars Trek and War, 
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this — and it is protected by kamikaze cohorts 
that keep crashing into you. Oh, and don't 
forget the asteroids. You zip through space 
resolving the moronic marauders into their 
component atoms. 

A little delta-vee down to the planet's 
surface, vroom over a multicoloured plain 
being assailed by more of the same aliens, 
duck down into a trench and chuck a bomb 
down the proverbial maintenance shaft, fight 
your way back through the previous screens 
and knock off for a glass of Lucazade and an 
oxygen pill. All in a day's work, cap'n. 

Zaxxonesque Defender 
Pretty as it is, all this pales into insigni-

ficance, however beside Pace Software's 
excellent Fortress. This Zaxxoncsquc game is 
a kind of 3D Defender. You must pilot your 
starfighter through the enemy defences, 
bombing fuel dumps to boost your own 
energy supply and keep you airborne. Your 
craft casts a shadow on the ground, and you 
arc presented with a three-quarter view of the 
action, rather than head-on as in the previous 
two programs. 

The first obstacle you encounter is a brick 
wall which you can only fly over at maximum 
altitude by shooting through a slight dip in 
the centre of it. Once you've got the hang of 
this you have to dodge round missile silos, 
which inevitably spew out a rocket as you pass 
over them, at the same time as you avoid the 
remorselessly accurate fire from things which 
look like hostile liquorice allsorts. The game 
looks good. But here we must pause, and 
furrow our brows. Is it playable? 1 sent some 
of my best men into the breach here and they 
were doing well i f they got as far as the stage 
where hostile aircraft start attacking. Surely it 

wouldn't hurt a game as good as this to have a 
couple of easy levels, i f only to get people 
hooked when they play it in the shop? 

Aerial traffic is the theme of Microdeal's Air 
Traffic Control Simulator. Ignore the silly 
picture of a Harrier crashing into the control 
tower on the cassette packaging. This is what 
we call negative marketing. Normally 
cassettes are designed to make the game look 
better than it is — this one is designed to make 
the game look worse than it is. 

The aircraft in question are not Harriers but 
RPVs — remotely piloted vehicles. 

You have control of five aircraft, scoring 
points for each successful landing. The screen 
display is in black and white. The centre 
section shows — initially — a radar picture of 
your control area with the runway across the 
centre and the runway outer markers shown as 
doited lines. 

The RPVs are re-plotted on the screen every 

two seconds, so it's not exactly smooth 
scrolling. Once you have steered an aircraft to 
less than 2000 feet, within 50 pixels of the 
runway centre line (count them, 50) and 100 
pixels of the dotted runway approach markers 
and you are heading into the wind, not to 
mention having a bearing within 10 degrees of 
the runway centre line, you get a different 
display showing a view of the horizon, the 
runway and the rear of the plane. 

2002 is another landing problem — this 
time you're in command of a Pan-Am. 
Lockheed Orion space clipper of the kind 
popularised in Kubrick's move 2001. You 
have to soft-dock with the Space Hilton as it 
cartwheels in the outer reaches. Like ATC 
Simulator, this is in black and white, plots 
every two seconds and is pretty user-hostile. 
Even skilled space-shuttle pilots were 
scratching their heads over this one. 

A subterranean scenario 
In contrast, down The Mine, from Program 

Power, pitches us into a subterranean scenario 
of firebreathing dragons, red monsters, deadly 
mushrooms and falling rocks. It's like Dig-
Dug and what the poor miner is doing down 
there, one can only guess. Perhaps he is a 
Hying picket and this is the only way he can 
get out of his home county without being 
harassed by the police. 

You steer your man through the bowels of 
the earth, seeking treasure, timing it so that 
the beasties following you get crushed by 
falling rocks and so on. You can pump 
creatures up to kill them, but you have to be 
aligned correctly. An addictive little number, 
this. From the depths of the earth to the thril l 
of the open road in Program Power's hell 
Driver. No relation to the wonderfully awful 
old British movie starring everybody from 
Patrick MacGoohan through to Sean Connerv 
as truck drivers working for a highly dubious 
firm. Apparently the object of the game is to 
get to all of the check points on the sheet 
before your fuel runs out or you are stopped 
by a police car or fire engine. 
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Listing 1. 
1 DEF FN x(a)»10»INT (a/16)+a 

-16»INT (a/16) 
10 BORDER 0: INK 7: PAPER 0: C 

LEAR 27099: LOAD ""CODE 
11 LET SP=5 : LET ac»13230: LE 

T h$="J.Char1esworth" 
20 POKE 23675,16: POKE 23676,1 

27: POKE 23500,SP*10: INK 7J CLS 
: PRINT AT 0,3; BRIGHT 1;"";AT 

1,3;"NjAT 0,27;"";AT 1,27;""; BR 
1GHT O;AT 0,11; INK 5;"Bomb Alle 
y" 

30 LET a=ll: PRINT AT 5,a;"Q 
Up";AT 7,a;"A Down";AT 9,a;"0 
DeccelGrate";AT ll,a;"P Acceler 
ate";AT 13,a;"Sym.Sft Fire LafiB 
r ";AT 15,a;"M Bomb" 

40 PRINT INK 4;AT 17,a;"H Hal 
t on";AT 19,a;"S Halt off";AT 2 
I,a; INK 2;"0 Abort game": PAUS 
E 200: BEEP .1,0: CLS : PRINT AT 
0,13;"Menu" 
50 PRINT AT 5,10; INK 6;"1 PI 

ay game"; INK 5;AT 7,10;"2 Trai 
ner mode";AT 9,10; INK 4;"3 Dem 
o mode";AT 11,10; INK 3;"4 Chan 
ge Speed"; INK 2;AT 13,10;"5 In 
formation"; BRIGHT 1; PAPER 1; I 
NK 7;AT 21,5;"Please type your o 
ption" 

60 LET a*=INKEY»: IF a*>"5" OR 
aS<"1" THEN GO TO 60 
70 GO TO 100»VAL a* 
100 POKE 27366,61: RANDOMIZE US 

R 27100: PRINT AT 17,20;" 
": IF PEEK 23335 THEN GO TO 115 
110 PAUSE 1: BEEP 1,0: BEEP 1,0 

: BEEP .1,0: BEEP 1,0: BEEP 1,3: 
BEEP .5,2: BEEP 1,2: BEEP 1,0: 

BEEP. .5,-1: BEEP 1,0: GO TO 130 
115 BEEP .3,0: BEEP .15,2: BEEP 
.15,4: BEEP .3,7: BEEP .3,5: BE 

EP .4,7: BEEP .4,4 
120 LET a=FN x(PEEK 23298>+100» 

FN x(PEEK 23297)+10000»FN x(PEEK 
23296)+FN x(PEEK 23301)+100*FN 
x(PEEK 23300)+10000*FN x(PEEK 23 
299): INK 7: CLS : IF a>sc THEN 
LET gc-a: PRINT AT 5,0;"You have 
beaten the High scare": INPUT " 

What is your name ";h$ 
130 CLS : PRINT AT 5,3; INK 5;" 

The High score is held by";AT 7, 
9; INK 3;h*;AT 9,5; INK 2;"With 
a score of ";sc: PAUSE 200: GO T 
0 20 
200 POKE 27366,0: RANDOMIZE USR 
27100: BEEP 1,0: GO TO 20 
300 POKE 23500,00: RANDOMIZE US 

R 27104: BEEP 1,0: PAUSE 1: GO T 
0 20 
400 CLS i PRINT AT 0,5; INK 5;" 

Old speed was "; INK 4;sp: INPUT 
" Now speed please (0®Fast T 

0 9=Slow) ";a: IF a>9 OR a<0 THE 
N GO TO 400 
410 LET sp=a: GO TO 20 
500 CLS : PRINT PAPER 1; INK 7; 
BRIGHT 1;" Information 

W 

510 PRINT AT 5,5; INK 4;"";AT 7 
,5; INK 3; BRIGHT 1;"";AT 9,5; I 
NK 2;""; INK 7;"/"; INK 4;"";AT 
II,5; INK 6; BRIGHT 0;"";AT 13,5 
; BRIGHT 1; INK 5;"";AT 15,5; IN 
K 6;"" 
520 LET a=9: PRINT AT 5,a;"Fizz 

er = 90 points";AT 7,a;"Radar = 
30 points";AT 9,a;"Fuel = 50 poi 
nts";AT 10,a;"+ 50 fuel units";A 
T 11,a;"Hut = 10 points";AT 13,a 
;"Rocket - BO points";AT 15,a;-A 
steroid - Cannot be";AT 16,a;"de 
stroyed" 
530 PAUSE 0: GO TO 20 

Listing 2. 
10 DEF FN x(a*)-(CODE a*-48-<3 

9 AND a* <1> >"9H)) * 16+CODE a*(2)-
48-(39 AND a*(2>>"9") 

20 CLEAR 30766: PRINT "Program 
2 poking in data"'"PIease wait" 
30 LET x=30767: FOR a=100 TO 3 

40 STEP 10: READ a*: LET t=VAL a 
*( TO 5): LET a*=a*<6 TO ): IF L 
EN a*< >160 THEN GO TO 60 

40 FOR b=0 TO 79 
50 LET z=FN x(a*(b#2+l TO b»2+ 

2)): POKE x,z: LET t=t-z: LET x= 
x+1: NEXT b: IF NOT t THEN NEXT 
a: PRINT "Finished,no errors": S 

TOP 
60 PRINT "Error in line ";as S 

TOP 
100 DATA "09178cd2b6ac9cd046bcd 

ef6ecd636a01feefed78e601fe01c03a 
245b f e0028e9c921055b 7ed601277730 
0e2b7ed601277730062b7ed601277797 
cdad707efe00c0237efe00c0237efe00 
c03e0132245bc9cd" 
110 DATA "10637046bcde86fcdf26b 

cdef6ecd536ccde86fcd636acdfb6901 
f eef ed7Be601f eO1c03a245bf eOOc 473 
6a3a065bfe00c83a275bfe00c018cb3a 
ccSbfe00c847c5060010fec1lOf8c906 
32cdb36ecdd26el0" 

Jason Charlesworth with 
a hill-hopping Spectrum 
game. 

SKRAM 
THE ALIENS have been defeated thousands of 
times and have decidcd to now live out in the 
open. Now the aliens are seeking revenge for 
their previous defeats and have built a massive 
missile with which they intend to destroy 
earth. Your mission is to fly past all their 
defence systems and destroy the missile. 

Your space ship is equipped with photon 
torpedoes — you can have five torpedoes 
flying at anyone time — bombs and also a 
terrain mapping system. This produces a 
small picture of what the landscape is like — 
the left hand half — and what the next section 
of landscape wil l be like — the right hand half. 
Spread across the land are huts, radar posts, 
missiles, fuel dumps, tizzers and asteroids. 

The game has four phases. In phase 1 there 
arc lots of missiles and a few huts etc. spread 
across the relatively fiat land. I f you shoot a 
fuel dump you gain 50 fuel units, but i f you 
run out of fuel, you wi l l crash. Phase 2 gets 
very hilly and to make it even more difficult 
there are asteroids which unfortunately for 
you can not be shot down. Phase 3 is slightly 
less hilly than phase 2 and it is here you meet 
the fizzers, small animals which bounce up 
and down to get in your way. Phase 4 is a 
mixture of phases 1-3 and hidden somewhere 
in phase 4 is the missile which you must 
destroy. 

The game features: 
A high score — To get on this you must 
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destroy the missile. I f you miss the missile 
your game is over. 

A trainer mode — In this you have an 
infinite number of lives and so can die as 
many times as you like. To get out of trainer 
mode use the 0 key which acts as an abort 
key. 

A demo mode — This shows all the terrain, 
to get out of demo mode use the abort key. 

A speed change option — The speed of the 
game can be changed from 0 lo 9 — beginners 
speed. It starts off at speed 5. 

An information option — This prints out 
the values of all the objects you can destroy. 

To set up the game type in listing 1 and save 
(continued on page 83) 

120 DATA " 05534-f 8cd-f 26b210e5b06 
193600231Oib21000022035b2e102204 
5b062021a473114473c57efe00281536 
00237ec6084-f23463e04328f 5c 3e03c d 
7b742b2b2323231aie0028169712131a 
c6084f131a471blb" 
130 DATA " 060933e45328-f5c3e07cd 

7b74131313c11Oc19732245bcdad703a 
065b3d32065b-f e00c4cB6b21107f 227b 
5c1e040100003e17cd76750c1 d20f 9c9 
062b21005b36002310-f b3e0332065b21 
1077220a5b213-f 77 " 
140 DATA "06534220c5b3e1032045b 

97328d5ccd6b0d060021005a36072310 
ib062021005011e05736f i3efi122313 

10374360023a7ed52 
ii 

150 DATA "067005c219f6ble297efe 
lcd7675 

11160c 
14140a0f 11 f i Oc 11100+ 1 BOc 15-f i Oc 13 
150b I2140c-f f Oc 15" 
160 DATA "063140dl70cl0f+011613 

OeOa 150c21107-f 3e07328f 5c227b5c3a 
065b0114115f97cd76753c0ccd76750c 
Oc ld20f 23«? 17cd76750ccd7675c92110 
7-f 227b5c21145b0605c5e57ef e002810 
234e2346cdb1753e" 
170 DATA "0705507ae77cdc4753600 

e1c123232310e221105b237ef e00280e 
472b4e3e07328-f 5c3e02cd7b7423237e 
•f e00280d4-f 23463e07328f 5c3e02cd7b 
743e07328-f 5ced4b0e5b97cdda74c921 
107-f 227b5c3e0732" 
180 DATA "086248-f 5ced4b0e5b97cd 

da74cd096dcd6d6cc901fe7fed78e604 
5-f 3a 105bf e0020197bf e0428141 e04ed 
4b0e5b78e6f 8c 60B4779c6104+ esd4310 
5b3a125b+e0020173e04bb2812ed4b0e 
5b78e6+8c6084779" 
190 DATA "08103c60B4+ed43125b21 

105b0602c54a23462b97b82842e5cdb1 
757i?e 1 + e002811 f e07280de5c d a36de 1 

36002336002b182778c60847e5cdb175 
7ee1f e002804f e0720e17123703e0732 
8+ 5c11107+ ed537b" 
200 DATA "066845c3e02cd7b742b23 

23c110b0c93a265b+e0028069732265b 
181001fe7f ed 78e602ie0228053e0132 
265b21145b0605c57e+e0020243a265b 
+ eO120643ef i32265b3e0177cdb36e23 
ed4b0e5b04040404" 
210 DATA "0902179c6184f23702b71 

2b234e2346e3cdb1757ee1 ie00280* ie 
07280bo5cdai6del2b2b3600182a79c6 
084-f i ei838062b 2b3600181 c702b 712b 
e5cdc4757ee1ie0020c7e5cdb1753e07 
ae77cdc47536ffel" 
220 DATA "09599232323c11089c9c5 

21107-f 227b5ccdd26ecdb 1755e7bf e46 
cab16e3a0B5bbbcab16e3a095bbbcab1 
6e3o43bb2015328f 5c 79e6f 84-f 78e6f 8 
473e04cd7b743e30c 3a16e328f 5c 7bfe 
06201b78e6-f 84779" 
230 DATA "07971e6-f84-fcdb 1753600 

97328-f 5c3e06cd7b743e 10c3a 16e+1»04 

(continued on page 83) 
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THE HOTTEST GAMES IN TOWN 
FROM LLAMASOFT 

MATRIX 
Joff Mfrt»f has taken Gridrunner - the game thet 
lopped bestseller charts in USA and UK - and 
ctoatco at> awesome sequel. 
Graphically suporb. it features multiple s e t em. new 
al*ns and attack waves. mystery bonuses. renegade 
humanotds. deffexor fields. diagonal tracking 
countdown,1'panic phase and much, much moro ... 
Packed into 20 mmd-zappng zones and 
accompanied bv incredible sonic*. 
8K expansion rqutted. 
Available foe Commmodoro 6-V £ 7 . 5 0 and V)Ct20 £6 . 

HELL GATE 
HEU. GATE on t ho 64 is cortrunly no REVENGE ot 
HOVER BOVVER, being the VIC 20 cod* tweaked 
to run on ihta system However we era offering It at 
s bargain price to those who Wee en unusual shoot-
em-up. fans of Gridmnoer and Matrix should enjoy 

themselves and the game Is chaltenqlno to sit. 
Available for Comrnmodore 64 £ 5 . 0 0 and V5C-20 £8 . 

LASER ZONE J 
Experience Later Zone - an uttarty NEW totally 
ORIGINAL masterpiece of Video games design. 
Loam to control two spaceships at once, foel 
the EXHILARATION as. after long hours of 
procticc. you control the two ships so that thoy 
function as a smooth, co-operative team! Feel 
the raw POWER as you lunge tor the electro 
button and BLAST your enemies «n:o expanding 
clouds of SPACE JUNKIi F«<-l the humiliation as 
a carelessly aimed BLAST slums into the side of 
your laat cememing ih ip l ' 8K expansion required. 
Available for Commodore 64 £ 7 . 6 0 and V1C-20 

METAGALACTIC LLAMAS BATTLE AT 
THE EDGE OF TIME 
A fast and original game for ihe unexpended VK. Choiienjiing 
and colourful, with good sondes and a unique game action and 
design, this promise* to b« the moat exciting new 3.6K VIC 
game Mnce the introduction of GRIDRUNNER nearly a year age 

ACK of the MUTANT CAMELS 
t earth needs you! Hostile alien® have used geneti 

of tight spots and don't 
ennoy III® gerdener Try 
no*, to plough through the 
»ool fKiwtM bod a or 
overheat your.mower? 

REVENGE OF THE 
MUTANT CAMELS 
At Inst the long await«l sequel to Atiack of 
the Mutant Camels is available. You am 
controlling a ninety foot high, MuUonlum 
shielded laror spitting death camel, leading 
e robeHMonafleiixst your cvJ 2ryaxian 
overlord* The g « m features beautiful 
smooth scrolling grai>i»ie a<vj no i « s than 
42 diffgrortt ottack waves, mort than any 
gamo in video hHtory. The ohoilonge ol 
Rtey w l l Inst lor months as you bolUe to 
what's on the noxt wave, Awesome Games Software 

49 MOUNT PLEASANT 
TADLEY, HANTS. RG26 6BN. 

TELEPHONE: TADLEY (07356) 4478 
I orders add 
)p postage and packing 

L L A M A S O F T G A M E S N O W 
L A S K Y S A N D M A N Y O T H E J 



(listing 2 continued from page 81) 
202d2la47379e6*8a7l fIf 1*5*038503 
3001246f3600234e23463e0432B*5c79 
c6084* 3c03cd 7b743c901071* e422B04 
*p44203d3o50cd*d" 

240 DATA "001137011107*edS37b3c 
21 P47279P6* 8 A71+1* I f 5f8383853001 
246* 3600234 tr2346039732B* 3c02e 1 c3 
78o6*84779cr6*84*3ii05cd7b743o5018 
2c f &43202d2144 7379e6* 0a71 * 1 f 1 *S* 
03038S3001246* 36" 

230 DATA "0955700234e23463e4332 
8*5c79c6084*3e07cd7b743o80cd9c70 
c lc9*e47200732275b3e0010*0clc9e3 
dSc5fS0614110500218c00p5d5c5cdbS 
03c 1 d 11:1 a7trdS21 Of 2* 1 c 1 d 1 e 1 c 9e3<J3 
cSf5061421960011" 

260 DATA "093050s00»3d5c5cdbs03 
c l d l c l l 9 1 0 * 4 f I c ld l c ; l c9cdc670cd57 
6*cdc26*crt*c6Pe921 a4731 1 107*pd53 
7b5c0620c57efe002B42e6*05*7ee60f 
3/234e23463e04328*3c3«»03cd7b7476 
f t; 10280d05030305 " 

270 DATA "0663728031320101o 1018 
0c04040404147«*e0920021e203e03cd 
7b7470792bd608772b7ab377c1232323 
10b2c921447311107*cd337b3c0620c3 
7e* e002836* eO J 200ee3cdae6* 7dp 1 <>6 
0 f * e07202d360223" 

280 DATA "063824o23463o4S328*5c 
3ir07cd7b740303030320062D2b3600l8 
0acd7h74702b79d608772b232323c1lO 
bec9237ed60B772bl8*I2a765c2929?9 
29ed Sb 785c1911 134dl922765cc921e4 
7206207tr* e002B16" 

270 DATA "08342235o23S62b2b*r>42 
20043e4418023t?427712231d732b2323 
2310p0c9cd68701 1000001 * »b* t>d78o6 
10* t;00200l>01 f e*dt-d78e602*ti0020* 5 
01 *pfbpd78p601 f«0020021 pf dO1 * p f d 
ed7Ge601*e002002" 

300 DATA , ,08770t«0301*«d*od78o6 
02* t '00200216f f e d 78u601 f e00200216 
0297ba7002bhr8od4h0o5b21107*2276 
3c 3o07320f 5c7902 * oQ03G0192577003 
*fcB03B0l935*97cdda74434aed430e3b 
cdda74c9t?d4b0c5b" 

310 DATA "077041e03cdbl757e*e00 
20O4fp.O72Olc78c6O747cdbl7S7p*pOO 
2804* e07200c7Bd6074779c6074*Id20 
d9c93«?0132245br9?1005b5*3p07328f 
3c7b01!413cdd * 75c9eSd5c5*521033b 
5* 3«f07328f 5c7b01 " 

320 DATA - 0 9 1 6 6 l 4 1 3 c d d * 7 S * i r l d l 
eIc9eSd5c5*3cd4d71cda672cd717led 
db70*lcldlolc92a0ASba711<»07oodS2 
193B083u0132063032245b114876ed33 
7!i5r."?i»0732fl*5t:3a07St>010816cd767S 
11030ded53083b3e" 
330 DATA -06630013207St>11I079a7 

ed32I908J10l29t;d3308Sb3e0232073b 
I 1 107ba7odS:>19dRl l020AedS30B5b3«? 
0332073b11I07d37ed52l9d81lOSISpd 
S300Sb3pij43207Sbc92a0c5t>7po60*e6 
98470(?477B*ea82B" 

34O DATA •'0763306cdS* 740418*523 
7e*e8030C'I23220c5bcd0474c9cdld74 
21107* 227bSc 2a0*Sb 7ee60« 4/OP 1 * 
7ee6/0o7l-» i f 1*c60e0*3a08Sb32BfOL 
7bcd767S3.i095ti328*Sc0478*e 102825 
7b3ccd7675c!50ofG" 

{continued from page 81) 
it on to tape using SAVE "Bomb Alley" 
L INE I. Now Comes ihc difficult bit, typing 
in the machine code. Because of the data used 
in ghe game — 2K of data for the scenery and 
VaK of data for the characters — the program 
is long the machine code and data together 
take 5.6K. 

The machine code is put in three programs, 
listings 2-4. First type iti listing 2 and run it. 

I f any error is found in the data the program 
will tell you which line needs changing. When 
the data is all poked in correctly, save it 
with / 

SAVE "CODE 1 "CODE 30767.2000 
Repeal this for listing 3 and listing 4 saving 
them with 

SAVE "C0DE2"C0DE 30767.2000 
and SAVE "C0DE3"C0DE 30767.2000 
respectively. Now rewind the cassette and 

t y p e 
CLEAR 27099:LOAD"CODE 1 "C0DE27100: 
LOAD "CODE 2 " CODE 29100: LOAD" CODE 
3"CODE31100 

When this has finished loading all the code, 
save the whole block directly after Bomb 
Alley with 

SAVE "CODE"CODE 27100.5667 
The game is now ready to play. To play it 

rewind the cassette and type LOAD | 

Listing 3. 
10 D€F FN K <A * > = 16MC0DE a * -48 

<39 AND A* <t>>"9-> >«-CODF a i<2>-
40-<39 AND a»<2)>"9"> 

20 CLEAR 30766: LET x-30767x P 
RINT "Program 3 pok ing i n d a t a " ' 
"Plcaatr w a i t " 

30 FDR <1-100 TO 340 STEP 10: R 
EAD a«t LET t«VAL a*< TO 3>s LET 
A * = A * < 6 TO I t IF I EN a«<>160 TH 

EN GO TO 60 
40 FOR b - 0 TO 79 
50 LET z=FN x<a*<b»2* l TO b»2« 

2>>s POKE x,zi LET x°x*11 LET t " 
t - z : NEXT b: IF NOT t IHEN NEXT 
at PRINT " F i n i r-hed,no i r r r o r t i " : 3 
TOP 

60 PRINT " E r r o r i n l i n p " j a 
100 DATA ~0836204a7cblOcb1Ocb10 

cdb 173i: 13«093b4*0478*el02807711 1 
2000191B*3el23220d3b7e«;6G0*e00c0 
OS7PP60*470P1*7oa6*0a71 * IF 1 * 1* *E 
0Sd26t»72* P0020213o15320174c Sa7cb 
1 Oc b 1 Oc. b 1OOw* 8pd" 
110 DATA "O776343O2743eO4320*3c 

c 13u03ud7673u 3u072f c-01200d 3c4332 
8f5c3u04cd7675c3a072*c0220203e42 
328f3c3p03cd7675a7cblOcbIOcb1OOe 
* 8cdb1733e42324173224273183P* P03 
2OO«3eO6320* Seed-

120 DATA "07250767518503c45320f 
Sc3o07cd7675*7cbI0cbl0cbl00o*8od 
43a2733eO132a1731832* e0520130d3p 
46320* 3c 3tr08cd76730c3«r09cd7673l8 
Ib3n47328*3c0d3ti0diid76733c0ccd76 
753c040dcd76733c" 

130 DATA ,,068660ccd767flp 123220a 
3bc92lw7721 I«?472013d0097«db03243 
733242733241732la7731Ia473013d00 
cdb0320374320274320l742147731144 
73015d00pdb032*37332*27332al73c9 
OOOOOOOOOOOOOOOO" 

Listing 4. 

10 DEF FN X<a#>=16*<C0UE a* -48 
-<39 AND a*<1)>"9"))+CODE **<2>-
4B-<39 AND d«<2>>"9"> 

20 CLEAR 30766t LET x-30767i P 
RINT "Program 4 pok ing i n d a t a " ' 
"Plp.mo wa i t " 

30 FOR a=100 TO 300 STFP IOt R 
EAD rt*: LET t-VAL n»< TO 3>: LET 

a*~a*<6 TO > : IF LEN a l O l i O TH 
EN GO TO 60 

40 FUR O=0 TO /9 
30 LET z-KN x <o» <b»2»I TO b*2* 

2>>: POKE x , z : LET t - t - 2 : LET x= 
x+ I t NEXT bs IF NOT t THEN NEXT 
a: PRINT "F in i shod ,n o o r r o r a " i B 
TOP 

60 PRINT " E r r o r i n l i n * " ; a 
100 DATA "12737c92G80«03407«7c7 

46c7Sld6d5c54.1d4c4l3c4c4o5c6b753 
97c0c817«8<>9p.'iobbe * caccc4bcc518b 
ab03cb4<jjd<ii.<il9ed32i;b4addd988<s8c8 
•17cBd7d6c623d332c344c314c344c0c6 
35i?6c736c736o7c8-

110 DATA "1238231r93Bc938P999ra 
49raeaeb34ecbd9dce4dce2d8d36*dad 
cd4ccdlc8c32acdbcb2ocb2acb2«dd34 
d9d0d7c746d651B5a5d4c4b494b595c6 
45c631c645B5*3c314p5«6o732bB90c9 
3Bc9c93Bb999t;aUb-

120 DATA "120B6339b33cc2bcrLtrdce 
2dcccc2ddd55dcBbabcb4acb2abb9b33 
cc2ndhd.iri9Sld887a7c736a6aAc61 !!0S 

140 DAIA "004020000000000000000 
oooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooo 
00000000000000000000000042t>33900 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
000000000000004.1" 

ISO DATA "012363c39423d39443e39 
00b B2000000000000000000000000000 
oooooooooooooooooooooooooooooooo 
00000000005804oooooooooooooooooo 
00000000000000000000906800000000 
OOOOOOOOOOOOOOOO-

160 DATA -0028000b8600000000000 
oooooooooooooooooooooooooooooooo 
oooooo«x>oooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooo 
OOOOOOOOOOOOOOOO" 

170 DAJA "038490000000000000000 
oooooooooooooooooooooooooooooooo 
00000000000000000000000000000000 
06980p47cScdc 4 75a706087c17772b10 
fac 1043f?a8b820f>cc93c80110040626b 
23011*00udb02b36" 

180 DATA "091270023133d20*23pl0 
1100S8626b23011*00odb02b360023l3 
3d20*2c9oScScdc475fe00200B477ea7 
1 /10*ClB017»..^680clPlc9o5cS*Scdc4 
73fe00280d473e80a71*I0fdb618037e 
f 6 0 O 7 7 f I c l o l c 9 * 3 " 

190 DATA "0B066e3d3c3ed5b7b5c87 
8787833001 143*cdu475«j57c0f 0*0* c6 
O3*638673aB*5cae7722b05cel3e0B0a 
looc770B3d2B«00B137c.043co6072004 
cdc473232418e97c0*0*0*e603f65867 
3ab03cbd20063abI" 

200 DATA "097525cbc2003338*3cae 
77c Id1»I* 1C9f3c3d3pS2a7b3c 870707 
B03001246*e3ddelcdc47S32815ce57e 
0*0* O* u603* 630673a0* 3cS*22b03c.*p 
77237fab77237t;db77irl3e080Bc33a81 
5criri3o00dri560n47" 

50a5d4c423c4c44383a3c312P5C433P4 
r551 rS34bSf S95b696tr731c847e8c9l8 
c9c938b999paS4rh" 

130 DATA "123302aobeccd2c8c31ac 
dbcb4adaco39d9d8d7S3c736c78696r.7 

6d6QS aSc53404 * 494r 314 h39Sp6o 752 
bB98c948b999ca49ea31ca29c^C.»49ra 
5Sca'/9b^9acb2acbcb4obb9b33cc lbdb 
d,idyHB32d8d/86*6" 

140 DATA "12B19a6c 62SdSd4d 3c 342 
c3c312c3c4bS93c633c630c613U69652 
c74686.iftc64585a3d4t.41 Jc48393«4p6 
P632p7»»0«>9«apb56ccli d9dcc4 d u eO»32 
ce4dllddccc Uif1brb4ada54ca29d9c94B 
dQ«B47d7Slc746d6" 

150 DA IA -11734e643c6c613c6b696 
b/97b898c928c9c910b999ba9a04cb3A 
cbcb4d8addca19Oa9abb049bbc9ccd2c 
c«I06cdlcBcac03cc4bcccc2b8b06ab0a 
04aad9dBd7c716d6c6d3c334cSc534B4 
94b393b696f7o8o9" 

160 DATA "I1786eaeb0Sbc9c04cd4c 
0caecclbce03cc3bBh04ab8aaaca29cd 
04ca2989a9d0d7d683a"c334rSbS95c6 
«.-/»»B»>904brt9acl>4aOa* o«oca29c Acaha 
049abt>9l>06PCPdcoldce04ce4riBdad8c 
ac07dbduca49ca09" 

170 DATA "12S7104a9cV48c9bW9ca 
39d9dfM7«J6B3a5cS24c3c544b393»6»>7 
p8p9cabb049bcc4bbi :9ccd 1 ccdcd 4cHc 
*«cdbd.i04H9a9r9^f)RBaBi:8<rUc''ba9dt;b 
2«Cbcb4Abh9Otic9rO4bd9dccldci;0Bt.i.-
3d0daddcdbdori 'Ki4 " 

180 DATA -121 t8c9!Bd8d>-d<vc61S85 
d5d4d.'.c342b393c4b494c344c3B4.>4c4 
13b4V4b395ofap7c0o9b a049ocb2acbc b 
4abb9bbi:039ccd4ccd2ccd4c8cac02cc 

210 DATA "O/766a*b8ZBO0d7cblbcb 
l a l * I0*92323dc772b7caa772b7i?ab77 
083d 2B1508dd237cc13ce607200604cd 
C4750323240418c3cI7c0* O* Of e603*6 
S0673ab03cbd20063db13cbc280e3«8* 
5c5*ap77237oab77" 

220 OAIA "09333237eab77clo ld lc1 
* Ic9t.'3d3c3f 3a7cb l0cb l0cb l0cbJ leb 
I Serb 1 1 171717ed3b7USc033OOl 143*Cd 
c 47506081a77132410* a257c0* Of O f e6 
O3*6S8673aB*3c77*lcldlPlc90fl78tr6 
*826166f292979^6" 

230 DATA "00717*01f1f1*036*0Bc9 
7Ba71*371*a71 + a8p6f8a86779070707 
aBo6c7a0O7O76*79®6O7c9o3dScS*Sll 
4B76pd537b3c I«-03e32323862777300p 
2b7ec601277730062b7ec6012/77»17p 
* 3 e 6 * 0 1 * l * l * l * c d " 

24O DATA "0461276750c*Ie60*cd76 
750c231d20o9*1rtd1PIc9d1P1C90000 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
000000003c 7e666666667e3c183B1818 
10103c3c7c 7e063e" 
2S0 DATA "072127c607e7e7c7e061e 

Io067o7c0cIc3e6e7o7o0c0c7e7c607c 
7e067e7c3e7e607c7B667®3c7e7»060c 
1B3030303C 7u66 /•• 7e667fe 3c 3c 7e667P 
3D067C7C3C 7t;667«;7c6666663K7e6060 
60607e3e3e7«6078" 

260 DATA "0799678607e3e3e7e607c 
7e6060606666667e7c6666667e7f1818 
18I87c7o6060606060607c7c6666767e 
6«6666663C7P666666667P3C7C7P6666 
7e7c60607c7e66667e7c6c663e7e607c 
3eO67c7c7o7cl010-

270 DATA "111121818181866666666 
66667c3c6666666666663cl8c*c*cfc* 
c fc * lpc* lpc* lp8oap8dadcd4ccd4ccd 
4c«»ricp2ddddcdbdrtd9c918c9l8p9ca49 
edcb4acb4acb4adaca49caca4989*999 
eacb2acb2acb3aeb" 

1b8bdbBd*ac-39Ca04ca1909a9BB«8d7 
dAclEd483a3c342c3" 

190 DAIO "1I533c322b393b494c5c6 
b797c827b898c918b90499ca19ba9acb 
4abb039bcc2bbc9ccd4cbdvd07cp2dcp 
I dRri.iri048cac8b06abdad904d887d7B6 
A685aSc5r54484a4c423b494b59So6o7 
b090c910c9c930b9" 

200 DATA "114B99904eo19caea39b« 
9abb9b05bc9c04cdlcbd9d06ce3d8dad 
8caccc4bcc06cc2bBbab038aaaca49ca 
Cd49B9dV04da<J7d6c643c6c623d3d4c4 
23c4cSb696c746b797c847cBl8478797 
b Ha887n 7c 726c 7c 7 " 

210 DATA " I 174616b797b898h90499 
ba9ocb4abb9bbc9c05cdlccdcd3cbd9d 
ccldco06cc3dBdadedlccd06cd2c8cac 
dbdad904d88797c847cBc847d7e7cGe9 
ba529acb4achcb2a8aaa04d988aBc817 
e8e9c a29c ac a 3989•• 

220 DATA -13190a904d8d786a6c633 
8Sa5845294cSc635d5cS44tr5i:6e7c847 
d7S 1 r 736c7i?8o9ca49d9c938o933cat:b 
4acb03ch2adad9d8cBl7d731d6d5d4d3 
c312c3«*4c334d4c423«?4»t!>i.6e746d6c6 
35o6e7e0c930d8d7" 

230 DATA "11B40d6c64Sc6c716b797 
b8V8t>99952cA29caca49ba9abb9b05cc 
4bcccc Hibc9c04cd3ccd3ccd3cbd9dco 
3dut;2ULir3dBd04adScdCdbdaca39cac:a 
39d9c91Bd0cB47d7d632d3d4t423c4c4 
43h494c544p5c645" 

240 DATA -1?106P6C736C7C837C8C9 
16e?ca49eac»»4aebcclbbc9ccd2ccd05 
cd3cbd9dce3dee07«:e3d8dddcd3cbd04 
9dcp4d8daddcSldbdad904c930dBd7d6 
83a3c34484a4c433c433c433b494eSe6 

280 DATA " 1204O«a0ddd89.»9c938P9 
ca49co49eaebecedce2dct-4dce4dBdad 
cd4e8cacce4bcc4bcclbdbdad9d0c047 
e8eVeacb4aebpccd4ccd2ccd3ccdlccd 
lc8cdc8bdbcbl.t8r«.4.ical9«Acb4aobcc 
bc9ccd4ccddcdbtb~ 

290 DATA "122911 ac.-bbc9ccdlccd4c 
pdcp4ddddccc4bcclbBbabcblabb9bcc 
4bbc9ccdlcodco4dcec*2cdcceldcc4d 
8dfdadCd4cbd9dcpldBdadcd4c8caccc 
4b8bdbbb9bcc4bcccc1bbc9ccd4cbd9d 
co4dcoco4dcecc4d" 

300 DATA "1271lcocc4dceeoc*4ec* 
df?8dadcd4c8caccclb8babcb4acb0a9a 
bb9bcc4bccIb8bdbcblabb9bbc9ccd4c 
bd9dce4dbc*cacculd8dadcd4ccdlc8c 
ac8babcb4acbc:b4aebcct;dce4dce4d8d 
a<idcdbcb4adaca49" 

310 DATA "1261 leal9ha9acb1aflaaa 
cal9ba9acb4abb9bbc9ccd4ccd8caccc 
Ibcc4bocodco4ddddcdbdacal9cdba9a 
cb4acb4abb9bcc4bpccd4ccdcd4ecdcd 
4cbd*d9dce4dc«c«ldeoco4dBdad8cac 
c i; 4 be uc c 3b C C4b 8t) " 

320 DATA "12416abcb3a8addca29cd 
ha9acb4ahb9bcchc9ccd3ccd3cbd9dcL-
2dcocP4f1Bdadcd4c8c.'»c8hab8aaa49ca 
89a<?c928c9l>{^9ca29ba9Acb4aphcc4b 
cc0biibcb4acbcb4aebechd9dcp4dcoco 
Idcoccld0dadcd4c'* 
330 DATA *I2366cdcd4c0cdccclbee 

cc2bdbcb4aPhcc4bcccc4bbc9cedlebd 
9dce4dceceld8dadcd2c8caccc2bbc9e 
cd2tcdcd4cbd9dcc-ldceceBdAdcd4ccd 
bd9dce2dBdud8c<jc.et:3bcccc lbBbabSS 
8aaad9S2ri0d7c7c7" 

'40 DATA " |306554i77c847c8eBc94B 
P9CAI9paft3cb3apb52cc2bpccd2ccdcd 
4eed54c(?2d0daddccc4bdbd.i52cari9dB 
d7d&c645c6c6c7eBl>93299ca29fl9a9riB 
d 7d6dSd 4D3S0a3c 322b393c443e4«: 34 4 
c3u'6e732b898c920" 

P/P852C928C9C94B" 
230 DATA "11200e9c948b99904cal9 

ca49co29cd49ctilV8V04aVcV28c948c9 
4BH89852b999ba9dcb3ac.bcb3a8ddaca 
39ca29ca39ca29ca39ba9acb04ccbd9d 
ct34dCP4rirp4drp4dcc4dBd0Sadcd4ccd 
4ecd4cdedb34d«»d9" 

260 DATA •l3609e94BdBB7a7c716c7 
c736b797c027c827c027b098c9cacb04 
cL>Iacbebcc52eced3ccd2ccd2ccd3cdc 
0bcb03<J/>c«i39d9dBd 7c 7c 7c 7c 7c 7«7pB 
c9c 967dBd 7c 7t 7c7c 7c 7c 7c 7c Jr. 7c 7c 7 
c7c7e7c7c7e7c7c7" 

270 DATA "13393c7c7c7e7c7c7c7c/ 
r 7c 7c7c 7c7c 7c 7c 7c 7c 7c 7c 7C 7c 7c /c 7 
C 7c 7c7c 7r7c 7c 7c7c 7c 7c 7c 7c7c 7c 7c 7 
C. 7c 7c 7c 7c 7c 7c 7c 7c7c7c 7c 7c7c 7c 7c 7 
c7c7c7c7c7e7c7c7c7c7c7c7c023e31* 
l*«323c0c0*Bcc*7" 
280 DATA "07280*7cc*8c0000000l0 

3B1OOOOOl87P7P«* f f 7o7o18084B3830 
c80B3e7*3ce3efe7e*3c42aS00183c7c 
* f 6666661B1 B3c3cbddb010109343t«* 6 
Se741900008B64 01d8B0380000000001 
0l030206008080r0" 

290 DATA "10233c060a0b02727?*33 
21202020* 2* 21ae6c202020200000t"'0 
031* 7** * #** * * f f f fccOBOOOOOOOOOOO 
cOfQfe** * * f *•***3«070100031 * 7* * * 
* * * * * * * ffceOBOOOOOOOOOOOcOf 8*of * 
* * * * * # * f ^ f 0 7 0 1 0 0 " 

300 DATA "OR16000000000f** f•*** 
* * * * * * * f 0fk>0000000000000030*If3* 
7 * 7 f f * f * * c * OeOe080BOOCKiOeOf Of 84 c 
» o * e * f ( f Tf O*07030101000000000000 
4f***ff(*ff*'f**ooooocoooooooooo 
OOOC'OOOOOOOiX'OOO " 

YOUR COMPUTER. MAY 198<i 8 3 



1 REM»«»**»»«»»*»»» 3420 
2 REM* CODE DATA • 3430 
3 REM* BY » 3440 
4 REM« OAVJO REES » 3458 
3 REM»*»»*#*«»»»»»* 3490 
10 FORN-OTO 14: FOHM-0TO233: RFTAOA I IFA"-1THEN30 3300 
20 P0K849 132 «N»64 «M,AIC"C*AI NEXTW 33JO 
30 KCXTN 3388 
30 FORN-0TO233 t POKE16384 «N,233' MIX I 3330 
SO POKE IB 128,1201POKE1G129,64 3340 
70 POKE3I,230«P0KE33.230lPDKE32,62:POKE36,R? 3338 
00 PR INT'CHECKSUM SHOULD BE: 07914- 3368 
30 PR INT"THEN CHECKSUM IS:"C 3370 
3000 DATA 1 7 3 . I , 6 3 . 1 3 3 . 2 3 2 .133 ,234 3630 
5010 D A T A I 7 3 , , 6 3 , 1 3 3 , 2 5 1 , 2 4 , 1 0 3 . 3 2 , 1 4 4 , 3 37©8 
3020 0 A T A 2 4 . 2 3 0 . 2 3 4 , 1 3 3 . 2 3 3 . 1 7 3 . , 63 3710 
3030 O A T A 2 0 3 , 2 , 6 3 , 2 0 0 , 9 , 1 7 3 , I , 6 3 , 2 0 5 , 3 , 6 3 3720 
3033 D A T A 2 0 8 . I , 9 6 , 1 6 0 , . 1 7 7 . 2 3 1 3730 
3040 UATA145.253.200,192 ,32 ,208 ,247 3740 
3030 DATA I C S , 2 3 1 , 3 6 , 2 3 3 , 3 2 , 1 7 6 , 2 , 1 9 0 , 2 3 2 3730 
3060 0 A T A 2 4 , 1 3 3 , 2 3 1 , 1 6 3 . 2 3 3 , 3 6 . 2 3 3 . 3 2 3760 
3070 D A T A I 7 6 . 2 , 1 9 8 . 2 3 4 . 2 4 , 1 3 3 . 2 33 3770 
3080 D A T A 8 0 5 . 2 , 6 3 , 2 0 O . 2 I G , 1 6 3 . 2 3 4 , 2 0 3 , 3 . 6 3 S 7 B f > 

3090 D A T A 2 0 8 , 8 0 3 . 1 7 3 . , 6 3 . 2 4 . 1 0 3 , 3 2 , 1 4 4 , 4 3730 
3100 DATA24,238 , I ,63 ,14 1 . , 6 3 , 3 6 , - 1 , 1 3880 
3200 0 A T A I 7 3 . 3 , 6 3 , 1 3 3 , 2 3 2 , 1 3 3 . 2 34 3018 
5210 0 A T A 1 7 3 . 2 . 6 3 . 1 3 3 . 2 3 3 . 2 4 . 1 0 3 , 3 2 , 1 4 4 , 3 3890 
3220 D A T A 2 4 , 2 3 0 , 2 3 ? , 1 3 3 , 2 3 1 , 1 7 3 , , 63 3900 
3230 D A T A 2 0 5 , 2 , 6 3 . 2 0 8 , 9 . 1 7 3 . I . 6 3 . 2 0 3 . 3 , 6 3 3 9 1 0 

3233 OATA208 .1 ,96 .160 , . 177 .231 3920 
3240 OATA143 ,233 ,280 ,182 ,32 .200 ,24 / 393" 
5230 D A T A ! 6 3 , 2 3 1 , 2 4 , 1 0 3 , 3 2 , 1 4 4 . 3 . 2 4 . 2 3 0 , 2 3 2 S940 
3260 DATA133 ,231 .163 ,833 .24 ,103 ,32 3930 
3270 0 A T A I 4 4 , 3 , 2 4 , 2 3 0 , 2 3 4 , 1 3 3 , 2 3 3 3960 
3200 O A T A 2 0 3 , , 0 3 . 2 0 8 , 2 1 6 . 1 6 3 . 2 3 4 , 2 0 3 , 1 , 0 3 3970 
3290 O A T A 2 0 8 , 2 0 9 , 1 7 3 , , 6 3 , 3 6 , 2 3 3 , 3 2 , 1 / 6 , 3 6000 
3300 O A T A 2 0 G , 1 , 6 3 , 2 4 , 1 4 1 , , 6 3 . 9 6 . - 1 , - 1 

3400 DATA 1 6 0 , , 1 7 7 . 2 5 1 • 1 3 3 . 2 , 1 7 7 , 2 3 3 BIOS 
3410 0ATA197 ,2 ,20n , f i , 200 ,192 ,1G,208 ,241 61 10 

DAT A y U , 3 6 . 2 8 3 . 2 . 1 4 4 , 2 . 2 4 . 9 6 , 1 6 0 , 
DATA 177,23 I , 1 3 3 , 2 , 1 7 7 . 2 3 3 . 1 4 5 , 2 3 1 
DATA 1 6 3 , 2 , 1 4 5 , 2 3 3 , 2 0 0 . I S & . 3 2 
DATA208.239,96,-1 
REM 
OATA169, ,133 .831 ,169 ,64 
O A T A I 3 3 , 2 3 2 , 1 6 2 , , 2 2 0 , 7 3 , 2 0 8 , I , 9 6 
0ATA1SO, ,177 ,231 ,201 ,255 ,240 ,13 
DATA 163,231 . 2 4 , 1 0 3 , 3 2 , 1 4 4 , 3 , 2 4 
OATA230 ,232 ,133 ,231 ,24 ,144 ,233 
DATA23&,228.73,208,236,163,231 
0 A T A S 4 , 1 0 3 . 3 2 . 1 4 4 , 3 , 2 4 , 2 3 0 , 2 3 2 
DATA133,23I ,96 , -1 
REMiSORT (NIT* 
OATA32,64 ,193 ,230 ,75 ,163 ,232 
OATA133,77,133,79 
DATA 1 6 3 , 2 3 1 . 1 3 3 , 7 6 . 2 4 , 1 8 3 , 3 2 , 1 4 4 , 3 
U A T A 2 4 . 2 3 0 . 7 0 , 1 3 3 . 7 0 , 3 2 , 6 4 , > 9 3 
O A T A 1 6 3 , 2 5 2 , 1 3 3 , 8 1 . 1 6 5 , 2 5 1 , 3 6 , 2 3 3 , 3 2 
DATA 1 / 6 . 2 . 1 8 8 . 8 1 , 2 4 , 1 3 3 , 8 0 , 1 6 3 , 7 6 
DATA 133,23 I , 1 6 5 , 7 7 , 1 3 3 . 2 3 8 . 1 6 5 . 7 8 
DATA 1 3 3 , 2 3 3 . 1 6 3 . 7 9 . 1 3 3 , 2 3 4 , 1 9 7 , 8 1 
D A T A 2 0 8 , 3 , 1 6 3 , 7 8 , 1 9 7 , 8 0 , 2 0 0 , 3 , 1 6 9 
DATA 1 3 , 9 S , l f i 3 , 7 G , 1 9 / , 8 0 . 2 0 8 , 9 
0 A T A I B 3 . 7 7 , 1 9 7 , 6 1 , 2 0 8 . 3 , 2 4 , 1 4 4 , 2 3 8 
DATA 1 6 9 , , 9 6 . - 1 , - 1 
REM 
0 A T A 3 2 , , 1 9 3 , 1 6 3 , 2 3 1 . 2 4 , 1 0 3 , 3 2 
OATA144 ,3 ,24 ,230 ,232 ,133 ,23J 
DATA 1 6 3 , 2 3 3 , 2 4 , 1 0 5 , 3 2 , 1 4 4 , 3 , 2 4 
DATA230 ,234 ,133 ,233 ,197 ,80 ,208 ,323 
DATA 1 6 0 , 2 3 4 , 1 9 7 , 8 1 , 2 0 0 , 2 1 9 , 1 6 3 , 8 0 
D A T A 3 6 , 2 3 3 , 3 2 , 1 / 0 , 2 . 1 9 8 , 8 ! . 2 4 
OATA133 ,80 ,197 ,78 ,208 ,203 ,163 ,81 
OATA197 ,79 ,208 ,198 ,96 . -1 
D A T A 3 2 . 1 2 8 , 1 9 3 . 2 4 0 , 1 , 9 6 , 3 2 , , 1 3 4 , 3 G , - I 
REM»SORT SIlORTa 
0 A T A 3 2 , 1 2 8 , 1 0 3 , 2 4 0 , I , 9 6 . 3 2 1 9 3 , 1 6 3 , 2 3 I 
(1ATA24, 103 ,32 , 1 4 4 , 3 , 2 4 , 2 3 0 , 2 5 2 

6120 flATA 133 ,23 1 , 163 ,233 .24 , 103 .32 
6130 O A T A 1 4 4 , 3 , 2 4 , 8 3 0 , 2 5 4 , 1 3 3 , 2 3 3 , 1 9 7 , 80 
6140 OATA208 ,223 ,163 ,234 ,197 ,01 ,208 ,219 
6130 DATA36, I 
6199 REM»S/L« 
6800 O A T A 1 7 3 , I , 6 3 , 1 3 3 . 2 5 4 , 1 7 3 , , 6 3 , 2 4 
6210 O A T A 1 0 S , 3 2 , 1 4 4 , 3 , 2 4 . 2 3 0 , 2 5 4 , 1 3 3 , 2 3 3 
6220 O A T A 1 6 9 , , 1 3 3 . 2 3 1 . 1 6 9 , 6 3 , 1 3 3 , 2 3 2 
6230 OATA162 ,1»160 ,233 ,38 ,106 ,253 ,169 , 
6240 OATA32 ,109 ,£33 ,169 ,231 ,166 .233 
623© DATA 164 ,254.,32 ,216 ,233 ,96 
6260 O A T A 1 6 2 , I , 1 6 0 , 2 5 3 , 3 2 , 1 0 6 , 2 3 3 
6270 0 A T A 1 6 9 , , 3 2 , 1 8 9 . 8 3 3 , 1 6 2 , 2 5 5 , 1 6 0 , 2 33 
G280 D A T A 3 2 . 2 1 3 , 2 3 3 , 9 6 , - 1 , - 1 
6299 REIUQET* 
6300 O A T A 3 2 , 8 4 . 1 9 3 . 1 6 0 . , 1 7 7 , 2 3 1 , 2 0 1 , 2 3 3 
6310 D A T A 2 0 B , 4 , 1 4 1 , , 2 0 4 , 9 6 , I 0 5 , 6 4 , 6 3 , 2 4 0 , 1 7 
6320 OATA177 .231 ,37 ,96 ,63 ,133 , 2 
6330 O A T A 1 8 5 . 3 2 , 6 3 , 3 7 , 9 6 , 6 3 , 1 8 7 , 2 , 2 0 0 , 0 
6340 OATA20O,192 ,32 ,200 ,219 ,76 ,188 ,193 
6350 O A T A I 6 3 , 2 3 1 . 2 4 , 1 0 3 . 3 2 , 1 4 4 , 3 , 2 4 
6360 OATA230 ,232 ,133 ,231 .24 .144 ,199 
6370 OATA-I 
6399 REM 
$408 DATA 169, . 9 6 , 1 6 3 . I , 4 1 , 2 3 4 , 9 , 6 . 1 3 3 . 1 , 9 6 
6410 O A T A 1 6 3 , 1 , 2 3 4 , 9 , 7 , 1 3 3 , I , 9 6 
6420 0ATA32,131.I 9 3 , 3 2 . 1 8 8 , 1 9 3 . 3 2 , 1 4 0 , 1 8 3 , 9 6 
6430 D A T A 3 2 . 1 3 1 , 1 3 5 , 3 2 , . 1 3 2 , 3 2 , ! 4 0 . 1 9 3 , 3 6 
R440 D A T A 3 2 , 1 3 1 . 1 9 3 . 3 8 , 1 2 8 , 1 9 4 . 3 2 , 1 4 0 . 1 9 3 , 96 
6430 D A T A 3 C . 1 3 1 , 1 5 3 , 3 2 , 6 4 , 1 9 3 , 3 8 , 1 4 0 , 1 9 5 , 06 
6460 0ATA32.131 , 1 9 3 , 3 2 , 6 6 , 193 .32 , 140 , 193 ,36 
6470 UATA32,I 3 1 . 1 3 5 , 3 8 .64 , 192,32 , 140 , 133,96 
6400 D A T A 3 2 , 1 3 1 , 1 9 3 . 3 2 . 1 9 2 , 1 9 4 , 3 2 , 1 4 0 , 1 9 3 , 9 6 
6430 0 A T A 3 2 , 1 3 1 , 1 9 3 , 3 2 , 2 4 0 . 1 9 4 . 3 2 . 1 4 0 . 1 3 5 . 9 6 
6300 0 A T A 3 2 . 1 3 1 , 1 9 3 , 3 2 . 6 4 , 1 9 3 , 3 8 , 1 4 0 , 1 3 3 , 9 G 
6310 0 A T A 3 2 , 1 3 1 . 1 9 5 , 3 2 , 1 0 9 . 1 9 3 , 3 2 . 1 4 0 . 1 3 3 . 3 6 
6320 0 A T A 3 B , 1 3 1 , 1 9 3 . 3 2 , 1 2 8 . 1 3 2 . 3 2 . 1 4 0 , 1 9 3 , 3 6 
67O0 OATA- 1 
READY. 

David Rees 

micro fil ing syste 

CBM FILES 
THK FOLLOWING program is a cassette-based 
filing system for the Commodore 64. It cati 
accommodate up to 1,000 different entrys, 
and, after the file has been loaded, allows very 
fast and easy manipulation of the data. 

The reason that it is so fast is that the data is 

stored byicwise in memory, all routines 
having to access this being in machine code. 
As none of the file is stored as space wasting 
variables and part of it is stored in the 8K or 
RAM hidden by the Basic ROM - 40960 to 
49512 — a large number of entries can be 

1 REM«MA1N PROGRAM* 
2 I F P E E K < 4 9 1 3 2 ) < > 173THENPR INT "NO MACH IKE CODE " : Er-C 
4 V » 5 3 2 4 8 iP0KEV + 3 2 , 8 s P O K E V + 3 3 , 0 
8 E * r - i CANNOT FIND T H I S OATA" 
18 D !»•*»< 14 J ,Z <32 ) < 16 > ,AN*< I 3 > : P R « 0 
12 S N » ^ " " : C N * = " ' : S E = 0 « S X = 0 
14 O * < 0 > = " X " : 0 S < 1 > = - M - : S X * ( 0 ) = - M - : S K * < 1 > = " F " 
16 O f < 3 > • " S * t 0 * < 3 > » " G ' 
18 0 $ < 4 ) » " R " i O * < 5 > « " M " 
2 8 O J < 6 > » " S - : 0 S < 7 > = ~ G - i O * < 8 > = " R " 
2 2 F $ < 3 ) = » " H * : F * < 1 ) < = " C " : F * < 2 > « " S " 
2 4 F S < 3 > = " B ' : F * < 4 > = - L ' : F S < 3 > = " W 
2 6 A N * < 8 > • " S U R N A M E " « A N * < 1 " C H R I S T I A N h M f E " 
2 7 ANt < 2 > = "FORM"1AN*< 3 ) = "SEX" 
2 3 F 0 R N = 8 T 0 3 : AN* <N»8 ) = " 0 P T 1 ON NO . " +STR$<N+ 1 > '• NEXT 
3 0 S N S " " R E A S * : C N « » * O A V I D " i Y " 2 « S E = 3 : S X - 1 
4 0 Z <0 ) =0 : Z < 1 ) ° 8 > 2 <2 ) - 0 : Z < 2 6 > =0 
9 6 YY*<2>«"ND" : YY*< 3 > = * R 0 " ! YYS<4 > • "TH * I V Y * ( 5 > = ' T H " 
SB S U S <0 > " "MATHS " I SU*< I ) c "ENGL ISH " : SU'4-12 ) • " " t S U * < 3 > ' 
9 9 F0RN=8TO3 s AN$<N+4 > » " S U B J E C T SET "+SU*<N>:NEXT 
1 8 0 P R I N T " i i a K 3 P T 1 0 N S CHOICES" 
102 PRINT"flDfll > DISPLAY A GIVEN SET OF DATA' 
104 PR I NT" gE > ADD NEW P U P I L S TO A YEAR GROUP* 

CHANGE P U P I L S OATA" 
DELETE A P U P I L " 
LOAO F I L E S ' 
SAVE F I L E S " 
CHANGE 0 - 2 ; 2 - 3 ? 3 - 4 ; 5 - 0 T H YEAR• 
END* 

1 2 0 G E T A S : A « V A L < A * > i I F A - 0 T H E N 1 2 0 
122 I FA =8THEN930 
124 IFA=9THEN120 
126 O N A G O S U B 2 0 0 . 4 0 0 , 3 0 0 , 7 0 0 , 8 0 0 , 8 3 0 , 0 6 0 
1 2 8 GOTOIO0 
2 0 0 PRINT-^ f lBCHOlC E OF DATA TO BE OISPLAYED" 
2 0 1 P R I N T " D I S P L A Y : " 
2 0 2 PR INT " M i l > A GIVEN SUBJECT SET" 
2 0 4 P R I N T " 3 E ) AN OPTIONS SUBJECT GROUP' 

A GIVEN FORM" 
A GIVEN YEAR BY FORMS" 
A GIVEN YEAR BY SUBJECT S E T S " 
RETURN TO OPTIONS" 

2 1 4 GETA*:A=VAL<A*>«IFA=0THEN214 
2 1 6 IFA"6THENRETURN 

3 0 6 PR 1 NT" MP > 
106 P R I N T " « 4 > 
1 10 PR I N T " ® ) 
1 1 2 PR 1 N T " I P > 
I 14 PR INT "MP ) 
1 16 PRINT"M8> 

2 0 6 P R I N T " l f 3 ? 
2 0 0 PRINT"SH> 
2 1 0 PRINT"MS> 
2 1 2 PRINT"MB> 

2 1 8 IFA >5THEN214 
2 2 0 PRINT"Jt tCCREEN< 1 ) OR PR INTER <2 ) OUTPUT" 
2 2 2 G E T P * « P R a V A L < P S > ! I F P R < I O R P R > 2 T H E N 2 2 2 
2 2 6 P R - P R - I 
2 2 8 P R I N T ' ^ J r l t C H DATA I S TO BE DISPLAYED <ANSIJER Y OR N>U" 
2 3 0 FDRN°0TO13 
2 3 2 PRINTAN*< N > , 
2 3 4 GETA*: IFA*< >"Y"ANOA*<> 'N"THEN23 4 
2 3 6 P < N ) » - < A * » * Y " > : P R I N T B S 
2 3 8 NEXT 
2 4 0 GOSUB940 
2 3 0 O N A G 0 T O 2 5 2 , 2 7 2 , 2 9 0 , 3 0 2 , 3 2 6 
2 3 2 P R I N T ' L i a n r O DISPLAY A GIVEN SUBJECT SETU" 
2 3 4 PR INT'JSPLEASE INPUI THE SU8JECTU" 
2 3 6 INPUTS* 
2 3 8 F 0 R 0 - 0 T 0 3 
2 6 0 I F S * « S U * < 0 ) T H E N 2 6 6 
2 6 2 NEXT 
2 6 4 P R J N T ' U I N V A L I D S U B J E C T " : G 0 T 0 2 3 4 
2 6 6 P R I N T ' l F L E A S E INPUT THE SET CRAN3E 0 - l 5 > a * 
2 6 7 DD = 2 7 + I N T < 0 / 2 >:KK n 1 3 : I F I N T < 0 / 2 > < > 0 / 2 T H E N K K = 2 40 
2 6 f i INPUTSE s IFSE<0ORSE> I S U I E r ^ R l N T " T R Y AGA IN" : G 0 T 0 2 6 8 
2 7 0 S <0 > =SE '• GOTO380 
2 7 2 P R ^ r r ' a m r O DISPLAY AN OPTIONS SUBJECT GROUP" 
2 7 4 PRINT-HPLEASE ENTER OPTIONS NUfBER < l - 6 > " 
2 7 6 G E T A * S A = V A L < A * ) I F A < 0ORA >6THEN276 
2 7 8 0 » A - 1 
2 8 0 P R I N T - P L E A S E ENTER SUBJECT" 
2 8 2 GETAiCs I F A * " " "7MEN282 
2 8 4 F O R N = 0 T O 1 3 : I F A * « 0 * < N ) T H E N 2 8 8 
2 8 6 N E X T : 6 0 T 0 2 8 2 
2 8 7 0 0 = 2 9 + I NT < 0 / 2 > :KK- 1 3 : I F I N T < 0 / 2 > < > 0 / 2 T H E N K K = 2 4 0 
2 8 8 GOTO380 
2 9 0 P R I N T ' O f l D D I S P L A Y A GIVEN FORM" 
2 9 2 PRINT-HPl .FASE ENTER FORM LETTER" 
2 9 4 G E T A * « I F A H - " * T H E N 2 3 4 
2 9 6 F O R S E ' 0 T O 5 : I F A * = F * < S E > T H E N 3 0 0 
2 9 8 f^JEXTs G 0 T 0 2 9 4 
3 0 0 O D " 2 6 J K K " 3 6 : G O T O 3 8 0 
3 0 2 t FPR= 1 THEN0PEN1 , 
3 0 3 PRlNT-LSgaTO DISPLAY YEAR * Y ' BY FORMSU" 
3 0 4 FORN»0TO31» 2 ( N ) » 0 s NEXT 
3 0 6 Z < 2 6 ) = 3 6 
3 0 8 FORKK =0TOS 
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Figure 2. One Entry (32 bytes) 
BYTE NO.: 2526 2(527 2829 31 

Description: 

E.g. 

Surname Christian 
Name 

Bits 0-2 Year (Y) 

3-5 Set (SE) 

6 Sex (SX) 

0-3 5(0) 

4-7 5(1) 

0-3 5(2) 

4-7 5(3) 

0-3 0(0) 

4-7 0(1) 

0-3 0(2) | 0-3 0(4) 

I 
4-7 0(3) j 4-7 0(5) 

HALL CLARE Y = 5 SE = 2 SX = 1 
(Group 4). H (F) 

3 
5 

2 
1 

History 
Music 

Geog ! Phys 
Chem I Biol 

stored. An added bonus is that the Basic 
program can be stopped — e.g., as a mistake 
or to check the listing — and the file wil l 
remain unaffected. You can simply start the 
program again to find everything intact. 

The whole program can be thoughi of as 
being in four parts. Part 1 is the machine 
code, loaded from Basic data in listing I. 
Please be careful when entering this data, as 
one mistake could cause the whole program to 
crash. The check sum is there to help, but it is 
not inlallable e.g., i f one number is too high, 
and one too low the checksum could stay the 
same. Thus, it is always best to save the 
program before you try it out. 

Parts 2 and 3 in the main program wi l l 
probably be the most important parts to you. 
Part 4 is your own file, loaded and saved by 
the earlier programs. The Basic part is set up 
as an example of use for a school, with four 
years, six forms per year, and numerous sets 
which cross form, but not year, boundaries. 
Name, sex, year, form, subject and options are 
stored in the file. 

The great advantage of putting main 
program control in Basic is that it is easily 
changed. To simply adapt the program, all 
you have to do is change variable limits, 
strings at the beginning, and text — e.g. 

'office number". To 
1 gives a list of 

replacing "year" with 
help with this, table 
variables. 

The program itself is fairly complete, 
allowing diverse manipulation of data, 
deletion, alteration and printouts — on a Vic 
1525 printer. Each action — except saving 
and loading — takes less than two seconds, so 
there are no annoying delays. There is even a 
check number, incremented with each file 
save. 

Saving and loading are fast for the 
Commodore 64, taking roughly two seconds 
per three entrys. Even i f you are not satisfied 
with three facilities, there is still anoter 5K of 
room for more Basic routines. Al l the above 
has been to do with Part 2 — everything up to 
line 997. Even this is no the end of the 
program flexibility. Figure 2 shows the 
present structure of each enry, and figure i 
shows how it lies in the main file. I f you are 
not satisfied with this layout — e.g., you want 
less options, but longer names — you can 
change the entry structure by altering Part 3 
— lines 998 onwards. 

Lines 1070 to 1210 and lines 1600 to 1690 
respectively enter and read entries, so by 
altering these you can change the layout of 
figure 2 - see table 1 for which variables do 

Figure 1. 
ENTRY 1 — 

ENTRY 2 

I | 
GROUP 1 

-(Year 2 in example) 

ENTRY 93 
ENTRY 94 

MARKER ENTRY. 
ENTRY 1 - GROUP 2 

(Year 3) 
GROUP 4 
(Year 5) 

END 

ENTRY 2 I 

| MARKER ENTRY -

GROUP 2 
(Year 3) 

GROUP 4 
(Year 5) 

END 
what. Also the limits of Y — see lines 1000 to 
1020 and others — can be changed to provide 
more or less groups up to a maximum of 
seven, so changing figure 1. 

Table 1. 

Y Year, or group number. 
SN$ Surname string. 
CN$ Christian name string. 
SE Set number 
SX Sex 
0$(16) Options strings for each 

number <0-15). 
F$(7) Strings for each form. 
Z(31) Anding number for sorting 

entrys. 

mr-

3 10 A<£ = "MFORM- • S T f t $ ( Y ) » F K K K ) t " a " :SE=KK 
3 1 2 I F P R = O T H E N T R I N T A S : G Q T 0 3 1 6 
3 1 4 P R I N T H 1 , A * 

3 1 6 G O S U B 1 5 0 0 : I F E = 1 T H E N 3 2 0 
3 1 8 3 O S U B 2 1 0 0 : I F E < > I T H E N 3 1 8 

3 2 0 E " 0 : S N £ = " " : C N « - " * : N E X T K K 
3 2 2 I F P R = ] T H E N C L O S E 1 * P R = 0 
3 2 4 G 0 T 0 3 9 2 

3 2 5 P R I N T " J A C F T O D I S P L A Y Y E A R N Y " B Y S U B J E C T S E T S " 
3 2 8 P R I N T N M B - J H I C H S U B J E C T D O Y O U U J I S H T O C H 0 0 S E 7 Q * 
3 3 0 F O R N ° 0 T O 3 1 P R ! N T * J I " N * 1 , S U * < N > : N E X T 

3 3 2 P R 1 N T - E G E N T E R N U H G E R * 
3 3 4 G E T S U * « S U - V A L < S U S > : I F S U 4 1 O R S U > 4 T I I C N 3 3 4 
3 3 6 8 U * 3 U - I 

3 3 - 3 F O R N - 0 T O 3 1 : Z < N > = 0 : N T X T 
. 3 0 0 K K = 1 3 : I F I N T < S U / 2 ) < > S U / 2 T H E N K K < - 2 4 0 
3 4 2 Z < 2 7 + ! N T < S U / 2 > > - K K 
3 4 - 1 I F F R = I T H E N O P E N 1 , 4 
3 4 6 F O R K K = 0 T O 1 5 

3 0 3 S < S U > = K K : A * = - M " T - S U S C S U > • " S E T " + S T R S < K K ) • " M " 
3 5 0 I F P R = 0 T H E N - ' R I N T A £ : G O T 0 3 5 4 

3 3 2 P R 1 N T I U 
3 5 4 G O S U B 1 5 0 0 : I F F 1 T H E N 3 5 S 
3 5 6 G O S U B 2 1 0 0 : J F E O 1 T H E N 3 5 S 
3 3 8 N E X T K K 

3 6 8 I F P R = I T H E N C L O S E I : P R = 0 
3 6 2 G 0 T O 3 3 2 

3 8 0 I F P > * I T H E M 3 P E N 1 , 4 

3 8 2 F 0 R N - 9 T 0 3 H 2 < N > - 0 S H E X T 

3 3 3 ! F P R * 1 T H E N 0 P E N I , 4 
3 8 4 Z < D D > » K K : P R I N T * : J " 
3 8 6 G O S U B I S O O : I F E * 1 T H E N R E T U R N 
3 8 8 G O S U B 2 1 0 O : 1 F E < > 1 T H E N 3 8 8 
3 9 9 I F P R = 1 T H E N C L O S E I I P R = 0 
3 3 2 P R I N T ' M J P R E S S A N Y K E Y T O R E T U R N T O O P T I O N S ' 
3 9 0 G E T A * : I F A * - " " T H E N 3 9 4 
3 3 6 R E T U R N 
4 0 9 P R I N T - ^ A C R R O A D D N E W P U P I L S T O A Y E A R G R O U P -

4 0 2 G O S U B 3 4 0 

0 0 6 F O R N = 0 T O 1 3 : P C N ) = 1 S N E X T 

4 0 8 P R I N T - H O W M A N Y P U P I L S A R E T O B E A D D E 0 L T 
4 1 0 I N P U T F T S I F A < I T H E N R E T U R N 

4 1 2 P R I N T " 1 H - A " P U P I L I S • ; : I F A > 1 T H E N A R I N T " U U B 5 A R E * F 
0 1 4 P R I N T * D E A D D E D T O T H E " Y J Y Y $ < Y > " Y E A R " 

4 16 
4 1 8 
4 2 0 
4 2 2 
4 2 6 
0 3 0 
4 4 0 
4 0 6 
4 3 0 
4 3 2 
4 3 4 
4 3 6 
4 3 8 
4 B 0 

4 6 1 
4 6 2 
4 6 4 
46G 
0 6 8 
4 7 0 
4 7 2 
4 7 4 
4 7 6 
4 7 8 
4 8 0 
5 0 0 
3 0 2 
506 
5 0 7 
3 0 8 
5 1 0 
3 1 6 
3 2 2 
3 2 4 
3 2 8 
5 3 0 
5 3 1 
5 3 2 

5 3 3 
5 3 4 
535 

G O S U D 9 0 0 : I F C = 0 T H E N P R I N T " J T R Y rtGAIN":GOTO402 
FORNN-1TQA 
P R I N T " U a 3 U P I L NUMBER"NN-U* 
G0SUB5G2 
GOSUB568 
GOStJBSTO 
G0SUB3S6 
PR I NT "B5UB J E C T S E T NUMBER:ENTER 0 IF NO SET" 
FORN=0TO3 
P R I N r - I E N T E R " S U a ^ N ) * SETU" 
IN^UTS <N> : I F S ( N X 0 O R S < N > > 15THEN452 
NEXT 
PR INT"UFUBJECT WITHIN AN OPTION" 
PRINT"ENTER ' X ' IF NO SUBJECT I S REQUIRED-
FORK --8T05 : PR I N T ' U D P T I O N NUMBER"K+ 1 "U* 
G E T O P * : I F O P * « " " T H E N 4 6 2 
FORM=0TO15» 1 F O P * « O « ( M ) T H E N 4 70 
N E X T M 
P R t N T " S U B J E C T NDT PRESENT:TRY A G A I N * : G 0 T 0 4 6 2 
0<K >=M:PRINTOP*:OP$<K>=OP4. iNEXTK 
P = 0 : G O S U B 1 7 0 0 
G0SUBS08 : I F C ^ O T H E t ^ R INT "iJTRY AGA I N " l G 0 T 0 4 2 2 
GOSUB1000 
f ^ X T N N 
RETURN 
P R I N T * j a C C H A N G E A P U P I L S ' DATA* 
GOSUB940 
F O R N = 0 T O 2 5 « Z < N > = 2 5 5 : N E X T 
Z < 2 6 ) = 6 4 
PR INT "HPLEASE ENTER THE P U P I L S ' : " 
G0SUB562 
GOSUB56Q 
G0SUB586 
F O R N = 0 T O 1 3 : P < N ) = 1 : N E X T 
PR1NTSN*" "CNS" *SX*<SX> 
G O S U B 9 O 0 : I F C = 0 T H E N ' R I N T " T R Y A G A I N " : G O T O 5 0 8 
PR i f - r r - a * 
GOSUB1300 : 1 F E • 1 T H E N P R I N T " P UP IL NOT PRESENT: 
TRY AGAIN"«GOTO508 
PR I NT "U" 
GOSUB900 : IFC=0THEt>*»R INT " TRY AGA IN" : GOTO50B 
GOSUB2200 

(listing continued on next page) 
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(listing continued from previous pege) 8 8 0 FORN»0TO3ISPOKE16384+N,233 s NEXT 
3 3 6 PRINT, • r r t i t r r n n i B i i — T I — * 8 8 2 F0R2 «0TO I 3 > 2 <N> " 2 3 3 :r-£XT 
5 3 8 PRINT* THIS ENTRY HAS 8EEN REMOVEO FROM THE* 8 8 4 FORN=14T031s2 <N)=0:NEXT 
3 4 0 P R I N T - F I L E . STOPPING THE PROGRAM WILL RESULT* 8 8 6 S N » - ' 4<4444 4 4*4 
5 4 g P R I N T ' I N THE ERASING OF THIS ENTRrjjU" 8 8 8 Y=4 
3 4 4 GOSUB1700 3 9 0 GOSUB1300:A=A + 3 2 • IFA>235THENA=0:B = B+I 
3 4 6 PR 1 NT * ISftJHAT DO. YOU WISH TO CHANGE?" 8 9 2 POKE 16128,A:POKE 1 6 1 2 9 , 8 
3 4 8 PR INT"0sABORT 1iSURNAtE 2:CHRISTIAN NAME" 8 9 4 RETURN 
3 4 3 PR]NT * 3« FORM 4SSEX 3 i S E T NUM9ER* 9 0 0 P R I N T ' H I S THIS CORRECT <Y/N>" 
5 5 e PR 1NT"6 s OPT ION SUBJECT" 9 1 0 GETA*:IFA«-"Y"THENC-1:RETURN 
5 3 2 GETASSIFA*-" 'THEN532 9 2 0 IFA®<> *N* THEN310 
3 3 4 IFA*="0*THEN640 9 3 0 C=0:RETURN 
3 3 6 A=VAL<A*)t IFA >6THEN352 3 4 0 PR INT'jUiPLEASe ENTER THE YEAR < 2 - 5 ) * 
3 3 8 OWGOSUB362.568 . 3 7 4 , 3 8 6 , 3 9 2 , 6 1 0 9 4 2 GETA»» Y^VAL <AS): IFY<20RY>5THEN342 
5 6 0 G0TQ336 9 4 4 PRINT*a-Y*U' :RETURN 
3 6 2 PRINT'BSURNAMF <14 LETTERS hWX>U" 9 3 0 PR INT : V - 5 3 2 4 8 
3 6 3 ir^»UTSN«! IFLEN<SN*> > 14THEN362 9 5 2 POKEV+32 ,14sP0KEV»33 ,6 
5 6 4 SNS-SN**" 9 3 4 PRINT-BTHAf^; YOU.U" 
3G5 SNS = LEFT*<SN*,14 ) 9 5 6 END 
5 6 6 RETURN 3 9 7 END 
3 6 8 PR I N T ' C H R I S T I A N M^ME <12 LETTERS MAX>0" 9 9 6 REM*INSERT A NAME« 
5 6 9 INPUTCN*1 IFLEN<CN5 > > 12THEN3B8 1000 IFY >5THENY = 3 
3 7 0 CN*-CN*»" 1010 IFYX2THENY-2 
571 CN*=LEFTS<CN«, 12 ) 1020 P 0 K E 7 5 , Y - 2 : S Y S 5 0 1 4 8 s PR INT"tf "PEEK < 7 3 > 
3 7 2 RETURN 1030 A"PEEK <231) s B=PEEK <232) 
5 7 4 PR INT'HiNTER FORM tH ,C ,S , 8 ,L ,W>IJ" 1040 POKE 16130.AiPOKE 1 6 1 3 1 , 8 
5 7 6 GETA*: IFA*=""THEN576 1050 SYS30078 
3 7 8 FORSE »0TO3 s 1FA*-FS<SE)THEN384 1060 I»A+8*236 
5 8 0 NEXT 1070 L=LEN<SN*>:IFL<1THEN1100 
3 8 2 6 0 T 0 3 7 6 1080 FORN=IT0L«M*«MIDS<SN»,N,1>IV = ASC < M*) 
584 PRINTA*sF*-STR*tY)+F»<SE>:RETURN 1030 POKE I+N-1.VsNCXTi IFL- I3THEN1110 
3 0 6 PR 1NT"HENTER SEX <M/F)CI' 1100 FORN=LTO13 t POKE I+N,321NEXT 
3 8 8 GE Trt*: 1FA*< >'M"ANOA*< >"F"THEN588 1110 L=LEN<CN»>: 1FL< 1THENU40 
3 9 0 SX - - <A*- "F ' > J PR INTA*i SX*=A*:RETURN I 120 FORNrlTOLiM«.«MID«:<CN»,N,l>:V-ASC<M») 
3 9 2 F0RN= 1 T04 J PR I N r j I J - N , S U * < N - 1 > : f-CXT 1 130 POKEI+N* 13,VSNEXT: I F L - 1 1THENI 130 
3 9 4 PR INT"INPUT SUBJECT NUMBER * 1140 F0RN-LT011tPOKE1•14+N,32«NEX T 
5 9 6 GETA*:A=VAL<A»>:IFA<lORA>4THEN596 1150 B<0>-<YAM37)»<SEAND7)»8*<SXAMD1)*64 
3 3 8 A-A- l :PRINT"U"SU*<A> 1160 B < 1 ) - < S <0 >AND15 ) • <S <1>ANDI5>*16 
6 0 2 PR I NT* S U B J E C T SET NUMBER <0 IN NO S E T ) J " 1170 B<2>"<S<2 >AND15)+<S<3 >AND13)* 16 
6 0 6 INPUTS <A): 1FS(A > <0ORS(A > > I5THEN606 1180 FORN-0TO2 
6 0 8 RETURN 1 190 B <N+3> - <0 <N*2 >ANO 13) • <0.<N»2+ 1 >AN015>»16 
6 1 0 PR INT* S U B J E C T WITHIN AN OPTION" 1200 NEXT 
6 1 2 PRINT"BCHOOSE OPTION I DUMBER < l - 6 > " 1210 FORN=0TO3I POKE I + 2 6 +N,B <N>:NEXT 
6 1 4 GETA*«A-VAL<A»): IFA<I ORA >6THENB 14 1220 IF I< >16160THEI*»OKE73,Y-2iSYS30088 
6 1 6 PRINT"U"A:A=A-I 1230 RETURN 
6 2 0 PRINT-USU8JECT WITHIN THIS OPTION- 1499 REM»REAO IST FILE NRME* 
6 2 2 PRINT-ENTER ' X ' IF NO SUBJECT IS REQUIRED" 1300 FORN-0TO311POKE 16224+N,2<N> tNEXT 
6 2 4 G E T S S : I F S * » *"THEN624 1510 FORN-0TO311 POKE 16 192+N, - <2 <N) < >0 ) :I-1EXT 
6 2 6 FORN-OTOIS: lFS#aO#<N> THEN632 1320 I 16 160«GOSUB 1070 
6 2 8 NEXT 1330 IFY>3THENY»3 
6 3 0 PRINT-SUBJECT NOT PRESENT: TRY ADA I N ' t D 0 T 0 6 2 2 1540 IFY<2THENYc2 
6 3 2 0 < A ) - N : P R I N T " U " S * " U ' :OP»<N>»S«:RETURN 1330 P O K E 7 5 , Y - 2 s S Y S 3 0 1 4 8 1 E - 0 • N L » 0 
6 4 0 FORN=0TO13«P<N>=1SNEXT 1360 SYS30038«X-PEEK<780> 
64 4 PR INT"k":GOSUB1700 1370 A - P E E K < 2 5 1 > : 8 » P E E K < 2 5 2 > i I = A + 2 3 6 *B 
6 4 6 GOSUB300: IFC- 1THEN1000 1373 I F P E E K ( I ) - 2 3 3 T H E N P R I N T E * i E - 1J RETURN 
6 4 8 G0T0546 1380 A=PEEK<251)«B-PEEK<232)1I=A+256* B 
7 0 0 PR INT'^ iSPELETE A P U P I L ' 1599 REM"*TRANSLATE* 
7 0 2 GOSUB940 1600 SNS"* * i C N * ^ " " 
7 12 G0SUB362J G0SU8368 1610 FORN=0TO13:X»PEEK < N+I> ®SN*=SN*+CHR*<X >:NEXT 
7 1 8 FORN»0TCM 3 IP <N> I sNEXT 1620 FORN-14T025:X-PEEK <N*1)1CN*«CN*+CHR*<X > J NEXT 
7 2 0 FORNx0TO23:2 < N > - 2 5 5 : NEXT 1630 X = P E E K < I + 2 6 ) : S E - < X / 8 ) A N 0 7 
7 2 2 FORNB26T031 r 2 <N) =0 : NEXTJ PR INT "£J' 1640 SX-<X/64)AN01:FS=STR*<Y>+F*<SE>:SX*=SX*<SX) 
724 GOSUB1500 1630 X * P E E K < 1 + 2 7 ) : S < 0 > - X A N D I 3 i S < 1 > - I N T < X / 1 6 ) 
7 2 8 PRlNT-yDO Y01J WANT TO ABORT <Y/N>7" 1660 X=PEEK<1+28)«S<2>=XAND 13 IS<3> = INT<X/16) 
7 3 0 GFTA»:1FA**"Y'THENRETURN 1670 FORN=0TO2 s X=PEEK <I+28+N)10<N»2>-XAND15 
7 3 2 IFAS< >'N*THEN73E> 1680 0 <N*2•1>• INT<X/16 ) :0P*<N»2>«0*<XAN013) 
734 IFE-ITHEN700 1690 0P*<N«2+1)=0*<X/16>SNEXT 
7 3 6 PR INT* JOIS THIS THE CORRECT F I L E ? ' 1700 P R * - " " 
738 PR INT"D"DELETE" 1710 I F P < 0 ) = irHEf>ff,R*pPR*+SN* 
7 4 0 PR I NT *F »F I NO ANOTHER F I L E " 1720 IFP <1) - ITHENPRS-PRi+CN* 
7 4 2 GETA*t IFA*="F 'THEN700 1730 IFP<2)a lTHENPR*-PR*+F* 
7 4 4 IFA*< >"D'THFN712 1740 IFP <3 ) » 1THENPRS=»PRS+ " "+SX» 
7 4 6 GOTO22 10 1730 FORN-0TO3 
8 0 0 PRINT-Oaa-OAD OATA' 1760 1FP<4+N)«1THEM=R*=PR«+STR»<S<N>) 
8 0 2 PR1NT-UIS THE TAPE IN THE CORRECT POSITION?* 1770 f ^ X T 
0 0 3 PRINT-PRESS ' Y ' WHEN IT IS" 1780 fORN»0TO3 
8 0 4 GETAffS IFAsK >"Y"THEN804 1790 IFP<8*N) = ITHE1«*>R*-PR»+0P»<N> 
8 0 6 SYS50130 1800 hCXT 
8 0 8 X-PEEK ( 16320 > '• Y^PEEK < 1632 1> 1810 IFPR-0THENPRINTPRfflGOTO 1830 
8 1 0 X=X< 1 1 SFX >233THEN*I "-0 s Y=Y+ 1 1820 PRINTH1,PR* 
8 1 2 A»X + Y«236•POKE 16320,X:POKE 1 6 3 2 1 , Y 1830 RETURN 
8:<3 P R I N T ' F I L E HAS BEEN SAVED *A 1 T I ME * r : IFA > I THEfvPR INT" 5 " 1999 REMiSTORE BACK AFTER CHANGES* 
8 1 6 PR 1NT:A-PEEK<16128> »256*PEEK<I6129> 2 0 0 0 GOTO 1070 
8 1 8 X - < 4 R 8 9 6 - A > / 3 2 2 0 3 9 REMtGET NEXT NWME* 
8 2 0 PR I NT * jflYOU HAVE SPACE FOR'X'MORE PUPILS* 2 1 0 0 P 0 K E 5 2 2 2 4 , 0 
0 2 2 G0T0392 2 1 1 0 SYS50138S IFPEEK <32224 >"235THENE »1»RETURN 
8 3 0 PRINT-uBSBAVE DATA" 2 1 2 0 E'08GOSUB1580:RETURN 
8 3 2 PR INT'SJIS THE TAPE IN THE CORRECT POSITION?" 2 130 END 
8 3 3 PRINT-PRESS ' Y ' WHEN IT IS" 2 1 9 3 REM«DELETE MA^E» 
8 3 4 GETA*:IFAJ< >-Y*THEN834 2 2 0 0 GOSUB1300SIFE^lTHEfRETURN 
8 3 6 A'/.= <PEEK< 1 6 1 2 8 ) » 2 3 6 » P E E K < 1 6 1 2 9 > - 1 6 1 2 8 ) » 2 1 / 1 0 2 4 2 2 1 0 POKE 16130 ,A s POKE 1 6 1 3 1 , B 
3 3 3 PR INT'SAVING WILL TAKE APPKUX "A/."SECS " 2 2 2 0 SYS30168 
8 4 0 SYS50128iRETURN 2 2 3 0 RETURN 
8 6 0 PRINT'OMMOVE PUPILS UP 1 YEAR ,REMOV JNG 3TH YEAR' 10000 XX=16*1024 
8 6 8 POKE 16130 ,0 :POKE 1 6 1 3 1 , 6 4 10010 FORN«0TO3I « X-PEEK <XX *N> i PR INTCHR»<X ) J s ^ X T 
87© SYS30079 10020 XX=XX*32•GOTO10010 
8 7 8 FDRNr-BTO I3:P<N>»0:rvEXT READY. 
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MAKE MONEY WITH 
YOUR MICROCOMPUTER 

Most people buy a micro either to play 
games, like'Invaders', oq it . . . or to learn 
more about computers . . . or as an 
educational aid for their children. But now, 
there is another — potentially far more 
exciting — way to use your microcomputer. 

The fact is, your micro can do the same 
amount of work it took several people many 
hours to do only a few years ago . . . in a 
matter of minutes. What's more, most of 
your expenses are already covered — 
electricity, rent, rates and even the computer 
itself . . . they 're all paid for. So any money 
you bring in with your micro should be 
almost pure profit. All you need now is the 
'inside track' on who needs which services 
where, how to get them to sign on with you 
and what to charge. 

New Guide fells All 
" Make Money With Your Micro" is a new, 

working manual that answers all these 
questions . . . and a lot more besides. Like 
how to set up a small computer business . . . 
what books to keep . . . when to call in 
professional help . . . how to arrange your 
workspace to maximum advantage . . . why 
the right micro based business can be 
unusually profitable, and what you need to 
climb on the bandwagon . . . before it really 
gets rolling. Here is a brief sampling of what 
else you can expect to learn from this special 
report: 

What You Will Learn 
* Where to find customers . . . and what to 

offer them. 
* Why word processing is different. . . and 

some rather surprising, little-known, 
ways to make it pay big. 

* How to save businesses money . . . and 
make yourself a small fortune in the 
process. 

* Which number services pay b e s t . . . and 
how to perform them efficiently. 

* Where to get referrals . . . and why they 
matter. 

* Managing your time . . . always 
important, but vital if you plan a part time 
operation. 

* Preparing mailing lists . . . why this is 
potentially one of the most profitable 
services you'll be offering. 

* And much, much more. 

Where Do I Find Customers? 
In addition to taking you through the very 

necessary' steps that precede any truly 
successful microcomputer-based business, 
"Make Money With Your Microcomputer" 
gives you the low-down on exactly which 
businesses want what services, and how best 
to get these firms as big paying customers. 

Working from this profession-by-
profession section, you can find several 
openings available right now to suit your 
circumstances — areas where you, with your 
micro, can really coin money . . . giving 
people and businesses in your part of the 
country what they want and need to become 
more efficient . . . and, therefore, more 
profitable. 

Do I Need Capital? 
You don't require any 'capital' as such to 

get started in this microcomputer business 
. . . remember, what we are talking about here 
is primarily a service industry. You can work 
from home, in your own time at your own 
pace . . . starting with just a couple of 
evenings a week only, if you like. There's no 
need for ' s t a f f ' . . . your micro does the hard 
work for you . . . and your 'office' is already 
paid for because this, more than any other 
business in the world, takes very little space 
. . . almost any quiet corner will do. 

Must I Be An Expert? 
It really doesn't matter if you don't know 

a lot about computers, because there are 
plenty (almost too many!) 'ready-made' pro-
grammes already on the m a r k e t . . . most of 
them with built-in instructions . . . covering 
just about every and any computer job you 
are likely to encounter in your new business. 
But, naturally, if you can design your own 
programmes, and that is what you enjoy, 
there's nothing to stop you doing so — 
although, frankly, the chances are there's a 
better, less expensive programme already in 
existence. 

Which Micro Do I Need? 
Almost any modern micro will do. because 

most programmes these days are — or can be 
made — compatible with just about any 
other microcomputer. If you haven't yet 
bought your own micro, you'll find the cost 
surprisingly l ow. . . and certainly very small 
compared to its earning potential. However, 
either way, you may need a few 'add-ons' . . . 
although, again, these cost very little when 
you consider how much money they can 
make for you. 

An Alternative Service 
If you prefer offering a service direct t 

the public, you'll also find in this new manu< 
a special section devoted to areas where yo 
can do just that. But. it's only fair to tell yo 
now, you are likely to make muck mor 
money helping companies and the profe: 
sions (e.g. Doctors. Architects, etc. etc.) tha 
you ever could selling services direct to th 
public. 

Get There First 
As with any other business, to b 

successful you must find a need and fill ii 
Right now, there are literally dozens c 
companies and professions in your area tha 
urgently need micro based help. The bi, 
money in this field will be made by those me: 
and women, young or old, who are first t 
sign these businesses on as customers, an 
then grow with them. 

Your Guarantee 
44 Make Money With Your Mien 

computer", the practical, working manui 
that can guide you into this exciting ne' 
field, costs just £10, post paid. There is a 3 
day sa t i s fac t ion-or-your-money-bac 
guarantee, so all you are risking to find oi 
more about what could be the fastes 
growing part of our economy over the ne> 
few years is a few postage stamps. 

How To Order 
To order your copy now, just complete th 

form below and return it here. An« 
remember — the sooner you get it, the soonc 
you too can "make money with YOUR mien 
computer!" 

© Chartsearch Ltd 1984 • 11 Blomfield Street. London. EC2M 7AY 

"MAKE MONEY WITH YOUR MICROCOMPUTER" 

To: Chartsearcli Ltd., 11 Blomfield Street, London, EC2M 7AY. 

Please send me one copy of 44 Make Money With Your Microcomputer" 
as soon as possible for which I enclose payment of £10 
(includes postage and packaging) 

• Cheque-Postal Order of £10 enclosed 
~ Please charge my Credit Card as follows: 

A/C number 
From: 
Name 

i i 

Address 

(Access/Visa/I )iners,'Amex) 

BLOCK 

CAPITALS 

PLEASE 

Signed. 

Postcode. 

Date 
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own (light simulator. Calculations are located 
at lines 2301) to 2375 and 2500 IO 2999. Table 
I gives variable meanings so you can convert 
the program more easily. 

Careful w i t h machine code 
When entering the program, be especially 

careful with machine-code data, and save the 
program before running it as one mistake 
could crash the computer. The code gives the 
simulator its speed, controlling sound effects, 
almost all key input, turn rate, power, 
elevation, altitude arid sprites. These are 
updated twice per second, with the rest of the 
display being updated once per second. 
However, it is important to remove all Rems. 
as these slow the program down. 

To use the simulator, you must first select 
two airports in order of present location to 
destination. A choice of nine locations is given 

and their data is stored at lines 6100 to 6180. 
You are given bearing to destination and 
distance, as well as wind velocity and hearing, 
and you are asked to choose the amount of 
fuel you will need. After this, you can begin to 
lly the simulator. 

To work it, you must first know the controls 
and readouts of the simulator, and these are 
listed as follows: 

Bearing: direction of desired motion — in 
degrees — of your aircraft, excluding wind 
e fleets. 

Turn late: rate of change of your bearing 
degrees per second. Xote that i f you exceed 
the range of +2 to - 2 the turn will be so 
sharp that turn rate will increase of its own 
accord. Controlled by keys + and - . 

Dest inat ion bear ing: d i rect ion of 
destination from your present position. 

(continued on page 91) 
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HAVF YOl' r.Vl-.R W A N T E D to fly a 747? Now 
you can — almost — if you have a 
Commodore 61. What it lacks is detail it 
makes up for in safety - no hospital bills i f 
you crash. It has no runway display, as the 
basic CBM-64 has no high resolution graphics 
commands, but it is detailed and fast enough 
so anyone who wants to fly by instruments 
can become engrossed in the program. In case 
you do have an extended Basic, a gap has been 
left in the display, and using the *64s mixed 
mode feature, you could put high resolution 
graphics here. 

I have also tried to make it possible for the 
program to be useful for other computers by 
separating calculations from the display 
section of the program. These should be very 
useful, as it is very difficult to build a 
simulation model that wil l behave like the real 
thing, and can be treated as a core for your 



ZEAL 
SOUND BOOSTER 

FOR SPECTRUM 

• Plug in and use No internal connections 
• No batteries needed 
• Good clear sound 
• Output control 
• Load/Save facility built in 
• Fully guaranteed 

BRING THE SOUND OF 
YOUR GAMES TO EXCITING 
LIFE FOR JUST £ 1 4 . 9 9 

( Including V A T t P&P) 

A A A A A A A A AAA 4k 
NEWSFLASH! 

14" MICROVITEC 
COLOUR MONITOR 

SPECTRUM COMPATIBLE 
£285 (INCL VAT & CARRIAGE) 

16K RAMPACK FOR ZX81 

£17 .50 (INCL. VAT & P/P) 

Please send me {enter quantity in box) 

Sound Boosters @ £14.99 

Colour Monitors (Spectrum 

Compatible) £285 .00 

• Rampacks for ZX81 @ £17 .50 

Above prices include VAT/P/P/Carriage 
N A M E 

ADDRESS 

I enclose cheque/P.O. for £ 

ZEAL MARKETING LTD 
VANGUARD TRADING ESTATE, ST0RF0RTH LANE 

CHESTERFIELD, DERBYSHIRE S40 2TZ 
Telephone: (0246) 208555 

VIC TAPE BACK UP 
I C T A P E B A C K 

R E W I N D A N D R E M O V E : 

mm . , ' f A i . - t r r . ' ^ c 
m m I N S E R T B A C K U P T A R E 

• i B A C K U P C O M P L E T E 

V I C T A P E B A C K U P is a n e w a n d u n i q u e m a c h i n e - c o d e 
p r o g r a m w h i c h c a n p r o v i d e s e c u r i t y b a c k u p c o p i e s o f m o s t 
V I C - 2 0 p r o g r a m s c u r r e n t l y a v a i l a b l e . 

• w i l l b a c k u p m o s t t y p e s o f p r o g r a m , i n B A S I C or m a c h i n e - c o d e 
• D e t a i l e d i n s t r u c t i o n s p r o v i d e d 
• V e r y e a s y t o u s e . w i t h a u d i o v i s u a l p r o m p t i n g s y s t e m 
• N o r i s ks t o o r i g i n a l t a p e s 
• W o r k s w i t h a l l m e m o r y c o n f i g u r a t i o n s 
• A l l o w a n c e for l o a d e r r o r s 
• E x p a n d e d V I C m a y b a c k u p C o m m o d o r e 64 p r o g r a m s 
• W r i t t e n f o r R a e t o W e s t , n o t e d e x p o r t i n C B M , ' V l C p r o g r a m m i n g 

P r i c e C 7 . 9 5 ( i n c l u d e s V A T . p o s t a n d p a c k i n g — n o e x t r a s ) 
S e n d o r d e r s w i t h C h o q u e / P O c r o s s e d ' a / ' c p a y e e ' m a d e o u t t o L e v e l S o f t -
w a r e L t d t o t h e d i s t r i b u t o r s : 
L E V E L S O F T W A R E L T D . P . O . B O X 5 5 . S H I R L E Y . S O L I H U L L B 9 0 4 S L . 
T E L : 0 2 1 - 6 4 3 6 7 2 8 
I Ins. |:'i:ur:im is sold siricity on concision !f\6*. puicKoseis use it only to laKe security 
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(continued from page 89) 
IAS: inert ial air speed, giving aircraft's total 

speed in knots including climb rate. 
VSI: vertical speed indicator, in feet per 

minute. 
Distance: distance to destination, in miles. 
Height: altitude in feet. 
Gear: status of undercarriage. Up or down 

— use keys U and D. 
Flaps: status of flaps. None — no effect; 

M id — gives extra lift; Full — slows speed 
dramatically. Use F key for none to mid to 
full, and shift F for full to mid to one. 

Power: percentage power. Gives actual 
power being produced by the engines. Linear 
dial below gives optimum power — i.e., at 
zero feet — desired and is directly controlled 
by right (higher)Zleft (lower) cursor key. 

Tips and condi t ions 
ELL: elevation. Gives rate of change of 

attitude e.g. i f it is positive attitude increases. 
Controlled by down (higher)/up (lower) cursor 
key. 

A T T : attitude. Gives an indication of 
desired angle of ascent/descent. 

Fuel: gives fuel remaining in tons. 
Stall: during take-off this gives the speed 

that must be reached to start climbing in 
altitude. After this, it gives the speed above 
which the engine functions efficiently. 

Time: gives flight time. 
All controls mentioned above have auto 

repeat. One other control exists, given by key 
T . When pressed, all distances and bearings 
are changed as i f 10 minutes had elapsed. 

To help you start, here are some tips and 
conditions. When taking off, always make 
sure you have a high climb rale — e.g. high 
A T T and Flaps set to Mid — or you will crash 
when you leave the ground. Also, when you 
(continued on page 93) 

Table r. HH arbitrary constant (100000). 
F fuel VS vertical speed in metres per second. 
AP% actual power input by keys. AT% attitude. 
AP resulting actual power. GS speed parallel to the ground. 
HA maximum altitude in metres. XF x position of aircraft. 
L your altitude in metres. YF y position of aircraft. 
AS inertial airspeed (KmPH). WV wind velocity. 
SL stall speed (KmPH). BC wind bearing in radians. 
TR% turn rate input by keys. D distance to destination. 
BE your bearing. XT x position of destination. 
FL% flaps status: 0 = nine, 1 =mid,2 = full. YT y position of destination. 
G% gear status 0 = up. DB destination bearing. 

'Wwm! 
* I 

1 REM*FLIGHT SIMULATOR* 7C0 1 W»UTA» < T'VAL < A» >-1 1 ISU WKM«(UI'*8) 
2 REM* BY DAVID REC6 • 770 IFT<CORT >0THEN730 t 160 PR IHT *!TTITTTTI1' 
4 REM* RECEIVE HEMS ( 780 IFT»FTHEN7©3 1 169 REM* fLEFT*31 
3 AIM* FOR USE • 799 REM»(CLS) : 170 F0ftN-OTO10>RCM)A*lPR INT. . "IBOT*A*iM'XI 
e OX-I lCLX-OiKLX-0iTRX-O"PX-Oi*PX'®inTV.»a 800 PRINT'ilrOU ARC PLY1N0 • 1 189 REM«(H3»E)(CYMI) 
7 POKE3«27G.O"A9X-0'G'O 803 REM* 101*4]. . CRVS ON] 1 130 fRINT"^.* 
li POXr.34S»OI5 . 31P0KE34277 .231 P0KE34276 810 PRINT'lFflOM S*»A«<f> l.lftft POKfvi'i 
8 P0XE34276.ieaiP0KC94ff73,© 819 REM»(OUM]. . CRVS ON) 1800 BE'90 >SL'2721BC'B *//SeO 
10 P0KE31.0IP0KE33,© 820 PR1NT-JPO fl->A*<T> 13 10 T 1 • - - OOflOOO " 1 Kll -100000 
20 POKE32,6OIPOXE3G.G0 fJVU HCMt(OUN) 1920 CI-16384 ICS-16870:03-10001:HA-30C»0 
30 V-33B48iPOKCV»3li.OlPO»:EV*33.fl A3« PRINT'lfilSTiW.r ISl ' l 2000 PF'/.-PLXi GGX-OXIS YSC 1 I SYSC2 : S YSC 3 
40 POK«:?84O.234"POKE20«l ,2331P0KEEO42.233 833 0*< < <XX<T)-XX VF)> t2*<YXiT)-YX<F>))T©.3) Rt HMIIOMOItlUIN). (LEFT). . CLEF 7 I 
30 POKCV.ftl.O 040 PRINTINTCO/.10©B>/1©»"MILES* Anno PRINT'M'Ot'*• " . ,T»X.'I0» * 
GO POKEV,I81POKEVI.17ft e«3 XF-X/XF)»YF»YX<F> 2039 REM*..CLEFT] 
70 P0KEV2 .203 • PCKEV*3,104 O«B XT-XV.< r > I Y » YX» T > 204C PRINT,.00/'• ' 
60 P0KEV-4,2491POKEV*3,184 83© XI •XX<F >IX2-XX<T> 2049 REK»tOMv;«3)CRIGHT>4). . CLEFT) 
1It) I'OKEVOO. 1 IPOKEV'4©. 1 1 POKCV'4 t . 1 OOO Y t «'YX.<P ) 1YS»YX < T > ftflsn I 'lC'ir 'sgggdMH' INT(A3/].7> "II ' 
498 REM* C CYAN )(CLGJ..IRCGHT) 07© 005UH 40C0I08-AN J.T34 HEM* CUP 1..CLEFT) 
300 PRIMT'kU* .'IH-10HT ftIMJLATOR• 879 REM* f OUfWI. . CLEFT) 3033 PRINT*D'TAII<:*4>» IN't CV3I3.20 > "• * 
309 ftCM*{DUN) 88© PRINT"»BEARING i *»AN» *B'* !!©39 REM*..CLEFT) 
310 PRINT'S'.'BY OAVIO RCCC <1003>* no© UV- l©« INT<RNO< 1 >* I9>I(I'INT<RW( 1 > *3G0 > QOGO PR)NTTA0<9>» !l-IT<D/0 . i«033>/'ID-a ' 
318 REKtCOUN) 909 REM*C0fc*Jl i»t:i REM* CUP 1..CLEFT] 
320 PRINT** YOU WILL PILOT A PLMC OCTUECN 2 * 81© PRlffT'JUlND VELOCITY l*JCNT<UN/l . 7» •KNorr.- 2©62 PRINT'a*TA0<l!7»l INT<l.*3.a0>'S • 
330 PRINT'AIRPOHTS OF YOUR CHOICE" 919 RCMdObNI. . CLEFT) 2119 R£K*C01JS*4). . CLEFT) 
330 REKtCOfcHi . . :RVR ONI 92© PRINT'S9EARING*>B» *B' " 2 ISO PRlNT'SMi' . INT<A«>>"B • 
340 PRINT'S' , '»®TE' REMHObN) 2129 RE"*CDl^*3)CR10HT«3l..CLEFT) 
330 PRINT-TO LAfC YOU MUST DC 1 * 93© PRINT*#40U MICH FUKI. (ftS-HO T0»«>7' 2130 I T ' I W M H H ' INT<F « 10 ).-':0 ) "U * 
3&0 PRINT-1. UTOER 13© FT" 96© INPUT FtIFF<22 OR F >9© THEN 96© 1» 1 :I:I REM* ..CLEF T) 
363 PRINT'S. UMSCR COO XMJTG" 97© F - INTtP * 10 >/" 10 2140 PR INT'STALl. I ' » INT<SL/1 . 7 »1 "B " 
370 PRINT'3. VS BELOU 3«0 I'T/NIN* 979 REM* ICVT.'J 2130 IPL'OA(«TA«0TKENT!«i-'i:a0Caa" 
380 PRINT'4. LEGS THAN ©.4 MILES FROM THE • 1 SJIJ© PR INT"STAKE OFP WEIGHT 19 i"»220 -F; •TONS' 2133 IFL< >OTHKNTA-I 
383 PRINT* AIRPORT' Oftfl l(CM*(0UN)(RV8 ONI 2139 REM* coin: 
380 HCM* I i)ur;*2 ) f GREEN3 330 PRIhTT'lBSPRESS ANT KEY TO START* JMP.O PR INT 'ST ir*r 1 'TIS 
390 PN!Nr*MumE CHOICE OF AIRPORTS ISi* 903 GETA«iJFA^'-'THnfOOS 8300 f'F-A.'X/llKnMWI 1(1 < -©TlfENF «0 > PX«0 
610 FORH-I6236TOIB8O0 939 REM*ICLS) 2310 AP'A»X*<HA-L)/60COO 
020 REAOAlIPA--1THEN660 ICOO PR INT'^EARING*. , "TURN RATE' MI3 1P AS < Gl^hCl. >01HEf t̂ P - AP * < AS/SL > 
623 IFA--2TWEN7B0 in»9 R£M«f<)UT<) 2320 TRX.TRX-TRVC-20 - < TRX-'O > 
1130 PCKCN.A 1010 PRlNT'»>CfiTINMT:CIN peak su) • III «IH IH'/.KI. >O>/M0i ir0E>'3Oe?MEr«E-8E-3eO 
640 NEXTH 1048 REM*C0KN*3) 2340 IF BE < 0 THENOC - HE « 
SCO fiEA0AiF0RX«NT0AIPOKrX,eiNr.XTXIH-X<flOTO64e 1C30 pRtNT-aaaatiAiti • . . 'vsi • • 2330 8L-27e*<HA«L)/HA 
708 FO»»N«0TO8IREADA»<N> ,XX<N> ,Yy.(N> < HE XT 1050 PRINT'DISTANCE"*,."HEIGHT:1 A1?.AG-<< 1 - <FL>C*2 > 1 ) > *AS/"10 > * <HH-L )/HH 
703 FORN-OTOO 1 PR CNTN* 1 ,A9<N) • NEXT ICOO HtMIIPWLtl C303 AS-AC«AP* 1 .2-r.L/IOO-V8/lCOO 
7©!l RE«*COWO 1070 PRINT'S, ^ ' 237C AS'AS•<AS<SL>«<L>D>/ie»SIN<ATX/ie£.fi> 
710 PRlNT'JfcJICCII AIRPORT 00 YOU WISH TO • 1 ICOO PR INT* 1 OCAS 1 OOkNIFLAPS I fJOM" | • 1».'I7» «i;-nj;-<;vn«T >/ioeoo-TP/io-AOS<TRX> 
713 PRINT* FLY FROM f 1030 PR I ITT' ' • " 2439 REM* CHOM: 1 IRvJNt'l 1 
718 RCMtCOkM) 1093 REMKBWJI COREEN) 84 CO P»: H7 " M M I M H ' 
720 PRINT'MI^UT THE NU.*CER .PLEASE 1 • 1100 PRINT-JBJPOWER <%>!' 2483 3YOC1 ISYSC2•SYSC3 <IFL'OArOGX-OTHEfCX-t 
730 IP#-UTA«IF.VAL<A»>-1 1109 RCK* fPURPLE 1 24GG PR INTi IFOX-OQXTHEhC403 
?aa iff <oopf>b™ew72© 24G9 RE"*..CR1GHT»6).CUP) 
738 REM* C0l*4> 24 70 iFM^.-mxrrr'PiNr'MBUM.-? •" IOOTO2489 
740 PR1NT*»*4CCH AIRPORT DO YOU Ulftll TO FLY T07" 1129 REM*CGftEEN) 2479 REM* . . Cft IGHT*ft 1. CUP 1 
749 REM* COUN) 1130 PRJWT'HO 3© 100* 2400 P B I W i m P D W C 
73© PRINT-MI^UT THE MJM3ER .PLEAGE i - 1 140 PRINT'PCULt - (listing continued on page 93) 
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(listing continued from page 91) 4041) AN-90-ATN<Z > • lUO/rf 5*130 OATAi:i:i lt:« ,43 ,4 1 ,224 ,201 ,224 
2 4 8 3 :FFI.X»FF>'.IHC»*'RlNrinOTri.''!U1« 4030 :F SO•?. THEN AN-IQO-AN 30 40 OA7A200.29,I60,253, 3C. ,8811,231 
2*389 PRCWTTABCI?) J 406© ir SG-3 THEN AN«)8©«AN 3G43 DATA2-1 .133.231 . 177 ,43,36 ,829 ,8a 1 
2.190 IPFLX-0TI«6f*>RJNr*N0KE" ICOT02300 4070 i f s o - i THEN ANOOO-ttN 3650 DATA 170,0.I 70,I3G.IGO.233.143.43 
2494 t FFLX» 1 TMENPR ! NT" M ! 0 • iQOTOftSBO •1080 AN-)NT<AN« 1 0 > / 1 C 3660 OATAl38.eOO,£4,1C3,43,24,144.18 

PIICNfrUU.* 4030 R E T U R N M.S7H IIATA 177,43 ,24 , 101 .231, 144,9,24, 17© 
2300 VS«AS<< - (PL.V.- 1 >/l0»i:iN< 1 .flTSO/IOi!. U> ) 3 0 0 0 36flfl DATAI3C, llitl, , 145 ,43. 138,2C©, 143 ,43 
2 3 0 3 VG-VS»2*<L>O>»80»<I-3<<AS<S0)>«VS/>.3 3 0 1 0 CATAS53 -1.16385 3530 0 A T A 1 6 C . 3 1 . 1 7 7 . 4 3 . 2 0 1 , 2 5 4 , 8 0 ( 1 , 4 
es io If AS<3L AND L-© THEN vs-e 3100 ( M T n l t l O , 31 ,J77,43, ini l ,233,2«8,4 3700 3ATA163,.143,43,163.10.177,43,24 
2 3 2 0 L«L*VS/S©: JFL<OTHEfJ10OC© 31 10 DATA168 . 143,43.201 . 102 .208,4 37 1C 0ATA103.194,24.141.0.CCB.IGO.43 
j&es 03«COS<-ATX/162.0> »AS 3 1 2 0 DATA 1 6 3 10©.143.43,177.43 . 133 .231 3720 OATA177,43 ,24 ,103 ,128 ,24 ,74 ,74 
2330 X F - » X F * < O B t S ) N < n i » < / l U 3 > « W V * S ( N < B C > J / 3 G 0 0 5 1 3 0 DATA 1 6 0 3 8 . > 7 7 . 4 5 . £ 4 , 7 4 , 2 4 57 .10 0ATA84 . ! 113 . ,14 1 ,3 ,208,36 
2 3 4 0 i r >yf« <os«cos<8c « d o ><Mv<cof.«ic> >yor.on 3 1 3 3 OATA 197 2 3 1 , 2 4 0 , 2 4 , 3 6 , 2 2 9 , 2 3 1 3790 OATA160.44,177.43.?©!,833,84©.13 
2 3 3 0 D - < < X T - X C > t 2 » < r T - y F > f 2 > t 0 . 3 31411 OA TO 1715 ! 1 . > ' 7 , 4 3 , 2 4 , ) C 3 . 1 , 2 4 3000 OATAcOC.1?7 .43.36 .233,127.176.1,98 
C 3 6 0 d e - i n t < o c h o > / i o 3130 On7A 1 4 3 4 3 , 8 4 , 1 4 4 , 0 . 1 7 7 , 4 3 , A C 3910 3ATA*4.103.120,143.43,96.200.177,43 
233© JF D<0.6 AM) L(JO THEN 3030 3150 0ATA233 1 , 2 4 . 1 4 3 . 4 3 3320 0 ATP 2 4 , 1 0 3 , 1 2 7 . 1 4 4 , 2 , 2 4 , 9 8 , I G 3 . ; 2 8 
2GOO xi-xr «xr»XTiYi»Y!'iyk-yt 3200 0 A T A 1 0 3 137.201.30.200.7.160,3 s o : I B nATll 143,43,05 
26)0 G 0 S U E 4 C © 0 i O B » ) N T t A N » ; O > / I B 3c !C 0ATAS89 ,143.43,96,201 .10,808,7 393C 0ATA96 
2 6 4 0 IF AOISOS THCN 11000 321!© oATftie© •J, 169, 1 ,143.43 ,00 ,CC: ceoc O A T A - 2 
2 8 3 © GETA»IIPA*-*T"TMEN3700 3230 oATAeoa <4 , >60.31 ,173, 14 1 , y . 4 ) , 1 6: tie OATA'l^u/ YORK ' , - 3 3 0 4 , -1020 
2 9 3 9 OOTOBCOO 3«4C 0 A T A I 0 1 .JMO , 0 , 177 , 43 , 30 ,233 , >.. 84 0110 OATA'ftl.AfiClOW ,39,033.3 
300© IF AS<300 AW ABS<VS><100THEN 3020 3230 DATA 144 6 . 177 .43.24 , 103,2 .24 G120 OATA "EC If-CJRGH * , 136,663 
3©:© G0T0t«et)rt 52C« RATA 143 43,84,103,10 .<'4 ,14 1, .200 I'. 13B nrtT>i*W.NOMC«TE« •,103,373 
302© I F G X ' C T H E N 3 0 4 0 357C DATA55,233,13 .24,74,24,141.1,216 6 14© CATA "B IRMIfJLjHrtM- .22 I ,87fl 
3 0 3 0 G O T O i 0 6 0 0 S.'tlH o a t a e h i 0 5 30 OATA•MKATHflOU'.310.104 
3 © » e F0RN-.0T0999l.M-XT 3200 OnTA163,197,201 ,7 ,880 ,43 , jr. 6 :6C OATA 'OATUJICK * ,342,123.3 
-J030 P 0 K E 3 4 2 B G . O ' P O K E V - 2 I , 0 3 3 1 © DATA 1 7 3 1 4 ) . 2 . 4 1 . 1 . 2 0 1 . 0 . 2 4 C , 1 9 It t VO IIATA-JTAMSTEO- ,338.200 
.lass RCMalCLSIIRVS ONJIOREEN) 3320 0ATAI77,43,84.103,1.24,143.43 610© 0ATn • ORK.Y <»'A« 1:! > * ,328, -183 
306© M B **' 1 DONE 1 * 333© D A T A 2 0 1 . 2 4 0 . 1 ,36 ,136 ,169 . , 1 4 3 . 4 3 6 9 9 8 P E H » c g r e e n ; 
307© PR I NT *YOU LA*-CEO AFTER *M1D»<T!». ) .2>J 9:««« 0ATA1M". 700© OATA-IE A * . *L T * , *L T* 
3073 P R I N T * HOURS. - M ) C « < T ) * . 3 , 2 > * M . ' f O A M ) * 3330 DATA 1 7 7 4 3 , 3 6 , 2 3 3 , 1 . 8 4 , 1 4 3 . 4 3 7009 REM* C L E F T < 2 ) . C P U H P U E 1 • C O R C G N ) . C P U R P L C ) 
3000 PRINTM!0»<T!».3,2)- SECONDS * 3 3 6 0 CATA201 233.240.1,66,136,165,833 701© OATA"Hp2«H H32W1 ' 
3030 P K I N T ' O F F L I O H T * 3 3 7 0 DATA 143 4 3 . 3 0 708O l ! A 1 A * l | I I * , * l | | | " 
3 6 6 0 EMJ 3 4 0 0 C n T A E O l 2". , 2 0 8 , 4 I , 100,)? , 5 73,14 1 ,2 7 0 2 5 REM<CL£FT)C6Rtl N). CPUKPI.C 1. CGREEN) . tPURPLE) 
37C0 A«-T)»tB»"MI0»<A»,3.1 ) :C»"MI0KA«, 1 ,2) »4)0 C0TA41,) ,201,1,240.13.177,43 ,24 7030 oATA-BHoai una I " 
3710 B«VAL<fl*>»lI:PO>3THCM)-OIOOSOB3300 = 4 2 © Cnlnu-.r, 1 , 8 4 , i > n i , : i . ) i ; « , 2 7039 RENtCLEFT) 
3720 e « - B T K « < B ) 3 4 3 © DATA143 43,96,177,45.36,233.1 .84 7040 OATA'BH | "1 | • 
3783 T I « - C S . M I C I S < l l « , I * , 1 > < N I O « A * , 4 . 3 ) 5 4 4 0 D A T A E © I 233.209.2 .169, ,143,43 7 0 3 » o m x ' i i 1 1 * . * | 1 | | * 
3730 F»F-APX/iaC 3 4 3 0 C A T A 9 8 7036 REM< ILEFT»3 11 llRCCNI. 1 PURPLE ) . CGREEN). 
3740 L - L * V S « 1 © 3 4 6 0 0ATAI60 24,20 I ,40,200,20,177,45,24 7039 REM<CPU«PLE1 
3 7 3 0 x f - x r » < o s « s : n < b e « < / ) g o > » ; . v * s i m < 8 C > ) / ' 6 » 4 7 » UAIA103 1,24,143,43,20) ,126 70GO C A T A * — 1 32W | g - 3 c « U * 
3 7 0 0 Yl'>Yp. <QS<COO<OC •4/">00>«MV<COS<OC>>/G 34110 On rA80l) , 3 , w u , >:;/. u s , 4 s , n r . 9999 R E M . C C L 3 ) 
. 1 7 / 0 K 0 T 0 2 3 0 © "•ISO GATAHOI .24e.1,S6,136,145,45 m o w P R ! f 4 T * J - R A S H -
3093 END 3300 DATAOC in i i l r i ! 1'O.f 3 4 j ; ; h i . » « i ' 0 K E V » 2 1 , 0 
3 8 0 0 C*«MlO»<A*,2, l>iC»VAL<C»>H 3 3 1 0 D A T A i i C l . 4 3 . 2 4 0 , I . 3 6 . 1 7 7 , 4 3 . 3 G 10040 FORN«OTOl51)9JKXI 
3910 0»-STR«<C> 3 3 2 © 0 A T A 8 3 3 1 . 2 4 . 1 4 3 , 4 3 , 2 0 1 , > 2 0 . S © 0 . 3 1003C PR 5NT * YOUII UREAXiVOE 16 APRCnO IIWEM • 
3920 C»'MIO»<A»,1,I>-HCD»<0»,£,I> 3330 DATA168 1 2 3 . 1 4 3 . 4 3 . 3 6 , 2 0 1 , 2 3 3 10C6C P R ! N T A S » 1 C © / A B S < V S > 
003© RC TURN 3 3 4 0 0ATA340 1 , 06 ,130 ,143 .43 I 0 0 7 C PR I N T " Y A R D S ' 
3999 RE.M< ANOIX t 3 3 3 0 0 A T A 8 5 10000 LI<J 
•>000 0 X * X 2 - X I I 0 Y - Y 2 - Y 1 3 3 9 0 REN 10999 Ri:M<!C«.») 
4 0 1 0 GG--f0X<0>-<DY<©>»2 3 6 3 0 0ATA160 1 0 , 1 7 7 , 4 3 , 4 1 , 9 6 , 2 0 1 , 3 2 11C3C PR INT*'.'J YOUR WIMiS HAVE BEEN RIPPED OFF • 

4 0 2 0 ) F D X - 0 T H E N A N - H © 1 O O T 0 4 0 3 © 3 8 1 0 OA TABOO . 4 , 1OO , 3 1 , 1 4 3 . 4 3 , 2 0 1 , 1 : 4 11100 POKEV'2I.0 
4030 Z»ABS<OY/OX> 3 6 2 0 O A T A 2 0 8 . 4 , 1 6 9 , 2 2 4 , 1 4 3 , 4 3 , 1 7 7 , 4 3 READY. Bfl 

anything short of a crash. 
When you have landed, you are given the 

time it took you to complete the journey, so 
that you can repeat the trip to try for a record 
time. Finally, all Print control characters have 
been Reined in case they do not reproduce 
clearly. 

(continued from page 91) 
are flying, do not let your speed exceed 650 
knots, as your wings may be ripped off. 

To land, certain conditions must be 
observed. As there is no high resolution 
display, runway direction is discounted. 
Instead, when you are less than 0.4 miles from 

the runway centre and less than 160 feet 
above it, it measures the following features: 
gear, which must be down; IAS, which must 
be less than 290 knots; and vertical speed, 
which must be less than 328 feet per minute. 
Details given in the program are for ail 
acceptable landing, limits here being for 
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Peter Bartley takes to the 
air in a duel to the death 
for two players. 

Program 7. 
1 0 P 0 K E 3 B 8 7 8 , 1 3 I P O K E 3 8 , 2 6 « P 0 K E 5 2 , 2 6 « P O K E S 1 . 0 I P 0 K E 3 3 , 0 t F O R A - 1 T O 3 0 i R E A D S , C « N E X T 
2 0 P 0 K E 3 6 8 7 9 , 8 I P R I N T ' i J H M H H A R A C T E R L O A D I N G " F O Q R E S S " 
3 0 F 0 R A - 6 6 3 8 T 0 6 7 0 6 I R E A 0 B I P O K E A , B I N E X T I F O R A - 7 1 7 6 T 0 7 3 3 I « R E A D B « P O K E A , B « N E X T 
4 0 F O R A - 0 T O 7 « P 0 K E 7 4 2 4 • A , 0 • P 0 K E 7 I 6 8 * A , 0 i l " C X T I F 0 R A * 7 3 3 2 T 0 7 6 3 1 I R E A D B t P O K E A , B I N E X T I R 

E S T O R E 3 0 P O K E 3 B 8 7 8 , 2 0 4 i P O K E 7 l 7 5 , 2 5 3 i P O K E 3 6 8 6 8 , 2 3 3 i B » « ' « A M P A M B V A A M m m m m A 

6 0 P R I N T ' J K W I T A N Y K E Y TO L O A D B t ^ ' 

7 0 F O R A - 1 T O 3 0 i R E A D B , C i P 0 K E 3 6 8 7 6 , B I F O R D - 1 T O C » 1 0 0 • N E X T I P 0 K E 3 6 8 7 6 , 0 i G E T A » 

7 3 I F A * " * * A N D A < 3 0 T H E M S £ X T 8 0 I F A « < > • " T H E N P R I N T " J " I P O K E 3 B 8 6 8 , 2 4 0 I G O T O 3 0 0 
B 3 F O R A " 1 8 T 0 2 S T E P - 1 • P R I N T T A B < A ) B * i P O K E 3 6 8 7 4 , 1 3 0 • A • N E X T ! R E S T O R E 

9 0 P 0 K E 3 6 8 7 4 , 0 ( G O T O B 0 
8 3 R E M « * » T U N E O A T A » » * » 
J O 0 D A T A 2 2 3 , 4 , 2 3 2 , 2 , 2 2 3 , 2 , 2 2 3 , 2 , 2 2 1 , 1 , 2 1 9 , 1 , 2 2 I , 2 , 2 2 3 , 2 

1 1 0 O A T A 2 1 9 , 4 , 2 2 8 , 2 , 2 1 9 , 2 , 2 1 8 , 2 , 2 1 3 , 1 , 2 0 9 , I . 2 0 7 , 2 , 2 1 3 , 2 , 2 0 9 , 2 , 2 1 3 , 2 , 2 1 9 , 2 , 2 2 8 , 2 

, 2 2 3 , 4 

1 2 0 D A T A 2 1 9 , I , 2 2 3 , 4 , 2 1 3 , 4 , 2 2 8 , I , 2 3 1 , 1 , 2 3 2 , 2 , 2 3 1 , 4 , 2 2 8 , 1 , 2 2 3 , 4 
1 3 0 R E M * • M / C O D E 0 A T A « » 

1 4 0 D A T A 1 6 9 , 1 2 7 , 1 4 1 , 3 4 , 1 4 3 , 1 7 3 , 3 2 , 1 4 3 . 4 1 , 1 2 8 , 1 4 1 , 2 4 0 , 2 9 , 1 6 8 . 2 3 3 , 1 4 1 , 3 4 , 1 4 3 , 1 7 3 , 3 

1 , 1 4 3 , 4 1 

1 3 0 D A T A 8 , 1 4 1 , 2 4 1 , 2 8 , 1 7 3 , 3 1 , 1 4 3 , 4 1 , 1 6 , 1 4 1 , 2 4 2 , 2 9 , 1 7 3 , 3 1 , 1 4 5 , 4 1 , 4 , 1 4 1 , 2 4 3 , 2 9 , 1 7 3 

, 3 1 , 1 4 3 
1 6 0 D A T A 4 1 , 3 2 , 1 4 1 , 2 1 4 , 2 9 , 9 6 
1 7 0 R E M * « t C H A R O A T A * » * 1 8 0 D A T A 0 , 1 2 3 , 4 1 , 1 9 1 , 2 3 3 , 1 9 0 , 4 0 , 1 2 4 , 1 6 . 1 0 4 , 1 1 6 , 3 6 , 8 3 , 4 7 , 2 3 , 2 

1 9 0 O A T A 8 , 8 , 1 2 7 , 1 2 7 , 6 2 , 8 , 2 8 , 8 , 8 , 2 2 , 4 6 , 2 9 , 1 8 6 , 2 4 4 , 2 3 2 , 6 4 , 0 , 1 3 0 , 1 4 8 , 2 3 3 , 2 3 5 , 1 2 3 , 2 

0,62 
2 0 0 D A T A 6 4 , 2 0 8 , 2 0 0 , I 1 6 , 1 8 6 , 9 2 , 4 4 , 1 6 , 8 , 2 8 , 8 , 6 2 , 1 2 7 , 1 2 7 , 8 , 8 , 2 , 1 I , 1 9 , 4 6 , 9 3 , 5 0 , 3 2 , 8 
2 1 0 D A T A 3 6 , 1 2 4 , 6 8 , 4 0 , 1 6 . 3 6 , 1 6 , 4 0 , 0 , 0 , 0 . 0 , 1 6 , 1 6 , 0 , 0 , 2 3 5 , 1 7 , 2 3 8 , 1 7 0 , 2 3 8 , 1 7 , 2 3 3 , 0 , 2 3 2 . 1 6 8 
2 2 0 D A T A 2 3 6 , 1 4 0 , 2 0 4 , 2 0 6 , 0 , 2 3 3 , 2 2 9 , 1 6 3 , 2 4 7 . 1 7 9 , 1 7 9 . 1 7 9 , 0 , 2 3 3 , 1 1 3 , 6 9 , 1 1 9 . I 0 2 , 1 0 2 , 

I 1 8 , 0 

2 3 0 D A T A 2 3 3 , 8 , 4 0 , 1 7 2 , 1 4 0 , 1 7 2 , 1 7 2 , 0 , 2 3 3 , 1 4 , 4 2 . 1 6 2 , 1 4 2 , 1 7 2 , 1 7 4 . 0 , 2 5 3 , 1 6 , 1 6 , 3 2 , 3 2 , 3 

2 , 6 4 , 6 4 2 4 0 0 A T A 3 2 . 1 4 5 , 1 8 , 3 2 , 2 4 8 , 2 3 . 4 6 , 8 , 1 3 7 , 8 , 6 3 . 0 , 2 0 , 8 , 1 0 6 , 2 8 , 1 3 7 

2 3 0 D A T A 7 , 2 , 2 , 3 , 3 , 3 , 0 , 2 3 3 , 7 9 , 7 4 , 1 0 6 , 1 0 6 , 1 0 6 , 1 0 6 , 0 , 2 5 5 , 1 3 6 , 1 4 3 , 2 2 1 , 2 1 6 , 2 1 7 , 2 2 1 , 0 . 

2 3 5 2 6 0 D A T A I 3 . 9 , 1 3 , 1 3 , 1 3 , 1 3 , 0 , 2 3 3 

2 7 0 D A T A 2 , 2 , 3 , 3 , 3 , 3 . 0 , 2 3 5 , 1 5 , I , 1 3 , 1 2 , 1 3 , 1 5 , 0 , 2 3 3 , 1 3 , 1 , 1 3 , 3 , 3 , 1 3 , 0 , 2 5 3 . 9 , 8 , 1 4 , 1 3 , 

6,6,0 
2 8 0 0 A T A 2 3 5 , 1 3 , 8 , 1 3 , 3 . I 1 , 1 3 , 0 , 2 5 5 , 1 2 , 8 , 1 5 , 1 3 , 1 3 , 1 5 , 0 , 2 5 5 , 1 5 , 1 , 3 , 3 . 3 , 3 , 0 . 2 5 3 , 7 , 3 , 

1 3 , 9 , 9 2 9 0 D A T A 1 3 , 0 , 2 3 5 , 1 5 , 8 , 1 5 , 3 , 3 , 3 , 0 , 2 5 5 3 0 0 P O K E 1 B 8 , 7 i P 0 K E B 3 1 , 7 6 « P 0 K E 6 3 2 , 2 Q 7 i P 0 K E 6 3 3 , 1 3 I P O K E 6 3 4 , B 2 1 P 0 K E 6 3 5 , 2 1 3 : P 0 K E 6 3 6 , 13 j 

J r s r FOR A CHANGE, here is a two-player 
game for the unexpanded Vic-20, based on 
that arcade veteran. Dogfight. You'll need a 
joystick bin that is all. 

The objects of the game are to stay alive and 
make points by shooting the other player 
down oi by causing him to crash. There are 
lotir ways of losing a life. 
• Hitting the runway — usually caused by 

attempting to take of f downwards, or 
coming out of a dive too late. 

• Flying too high and stalling your engine — 
in effect, hitting the time/scores display. 

• Being shot. 
• Collision with the other player. 

When the time reaches 1 minute 30 seconds 
the game ends and a new game can be started 
by hitting any key. Player one operates the 
keyboard and the red plane, while player two 
has the joystick and the blue plane. The keys 
used are: O, up; comma, down; K and L, left 
and right. 

Movement of the planes is fairly easy to 
master. Simply move the joysiick/hit the key 
in the direction you want to go and keep it 
pushed/depressed until you have reached the 
desired position your plane will turn, but 
not on the spot. Taking your finger off the 
key/releasing the joystick wil l stop the turn 
and keep you going in the current direction. 

The only difficulty lies in changing 
direction to the opposite of what it was — 
reversing is a close approximation to this 
definition — going from a right-leit direction 

{continued on page 99) 
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Program 2. 
9 0 V - 3 8 8 7 B I W - V - 4 I X - W * ! I P O K E V * ! , 6 3 8 i P 0 K E V - e , 2 3 S i P 0 K C V , 1 3 i F R I N T " y ^ U V # a e e e L * W D e e * L 

S B ft< l > - - i • * < £ > — 8 3 l A < 3 ) - - a e i « < 4 > — S l « f t < 3 > - 1 » A < 8 > - i S i « < 7 > - 2 £ « A < 8 > - * l « T I » - " 8 e » 0 0 0 • 

a e A - 3 i 8 i - - i i s e - - i 
8 3 P 0 K E J , 3 8 I J - 8 i e e i H - I « 8 1 - 8 1 * l » I F f t < > 3 T H E N 1 0 3 
t N P 0 K E K / 3 8 I K - « 1 4 3 « l - a « 8 8 » 8 e * l 
I B S F O R f t - e T O R I ( P 0 K K 8 1 8 4 + A , 1 1 f P O K E 3 8 8 8 4 « A , B « I F S 1 > 8 T H E N P R I h f T ' l 
1 1 8 P R I N T ' M M M B M a a i ' R I O H T » < 6 T R « < S I > , 1 > ' H a W I ' R I G H T » < S T R » < S 2 ) , 1 > 
1 1 3 I F 6 2 > 8 T H E N P R I N T * C M B M " 
1 8 8 8 Y 8 8 6 B 8 1 P - P E E K < 7 8 8 4 > 4 P E E K < 7 6 8 3 > + P E E K < 7 8 8 8 > + P E E K < 7 6 6 7 > 
1 2 3 I F P E E K < 7 6 8 8 > - 0 f l N D L " 0 T H E N L - J • * < « > ! M - A < H ) » Z - L * M » 3 » P O K E V - 1 , 2 8 0 
1 3 0 1 F P - 1 3 6 T H E N E - H « G O T O 1 7 3 
1 3 3 I F P - 1 4 0 T > I E M > 1 
1 4 0 I F P - 1 3 6 T H E N E - 2 
1 4 3 1 F P - 1 3 2 7 M E N E - 3 
1 3 0 I F P - 2 4 T H E N E - 4 
1 3 3 I F P - 2 8 T H E N E - 3 
1 8 0 I F P - e 0 T H E N E - 6 
1 6 3 I F P - 4 4 8 T H E N E - 7 
1 7 0 1 F P - 1 3 E T H E h E - 8 
1 7 3 C - P E E K < 1 8 7 ) 1 I F 0 6 4 T H E H ) - I I 3 O T O B 0 3 
1 8 0 I F C - 2 0 A N 3 N - 0 T H E W K * f t < I ) i O - f t < I > I Y - N * 0 * 3 i P 0 K E V - i , 2 0 0 
1 8 3 1 F C - 4 4 T M E M J - 1 
1 8 0 I F C - 3 B T H E N 0 - 3 
1 8 3 I F C - 2 9 T H E N D - 7 
8 0 0 I F C - 2 l T K E h C - 3 
B 0 3 l F H < E f t N 3 E - H < - 4 T H E W - H + l 
B 1 0 , F H < E « N 3 E - H > 4 T H E W - H - . • . F H - 0 T H E N H - 8 . O O T O 8 2 0 continued On PaifC 99) 
2 1 3 1 F H > E f l N O H - E < » 4 T H E N W " H - 1 

OGFIGHT 
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Its wealth of detail is amazing. One of the busiest games for a long time The graphics are really excellent, well drawn and 
animated. A complicated, demanding game which I can't see losing its appeal for a long time Krakatoa is both addictive and 
hard to play. It takes ages to get any good and the scope for getting better scores each time is enormous — very good, highly 
recommended. Game of the month. "Crash Micrcf' 

An amazing piece of programming, a great program. A year ago we would not have believed it was possible to do this. 
"Software Supermarket — 

Tno only review SQIQ 
"Speech Is effective and 
must be at (ho Hnvt ol spec 
trvm capabilities, graphics 

superb A combination of 
graphics, adventure maze 

makes 
fascinating 

addictive program 

um-b 
100% 

£5.95 

Fantastic cbm 64 
Flight Simulation 

A fabulous end realistic 

hazards and detail. 20 
different analog end digital 
controls reviewed by a 
professional pilot os 'a very 

and challenging 
the 

skill of pilots of any 
i giy 

. . . • . . . 
recomr this game to 

m ' 

£7.50 -

Avai lab le at W . H . S m i t h s 
Mai! order and trade enquiries to: 

Abbex Electronics. 34-36 Bromham Road Bedford 0234-213571. 



ELECTRO 
...this is the add-on you have 
been waiting for. 
A switched Joystick interface 
for the Electron user. 

Compatible with all "Atari-style' 
9-pin joysticks 
Plug in cartridge design 
Tough plastic casing 
Does not interfere with keyboard operation 
Available from your dealer or 
direct by mail order 
12 month guarantee 
Games coming soon from most 
software houses 
Extends the versatility of your 
Electron computer 

STOP PRESS - Now available * 
for use with our interface 
"Cylon Attack" by A&F Software 
^ ^ ^ ^ ^ ^ ^ F i r s t B y t e , D e p t . Y C . 
I ] 1 1 J l O , C a s t l e f i e l d s , 

I " I I J ' ' 
I J • D E I 2 P E T o l : D e r b y / ' 

J J J J ( 0 3 3 2 ) 3 6 S 2 8 0 / „ & c 

A Genuine First Byte Add-on 

to a left-right one. Pushing the stick in 
opposite direction will cause the plane 
move in this direction, but ii will always turn 
in the same direction. This is unless you 
specify that you want to turn in another 
direction by pushing the stick in that direction 
and then in the actual direction you want to be 
going in. So, i f you want the plane to turn 
downwards, yon would push the stick down 
first, and then hard right. 

The bullets have a range of six plane lengths 
after which they become ineffective. It is 
impossible to shoot the other player i f his 
plane is directly in front of you — in an 
adjacent character space. 

Arcade freaks may remember that the 
original game Dogfight had the screen edged 
with flak. Partly due to screen size, and partly 
to do with speed — although the method of 
Poking directly to character memory is very 
quick the flak has been omitted from this 
version. Hence full-screen wraparound 
operates — you can leave the screen on one 
side and come back on the other side. But 
beware — so do the bullets! 

The program is in two parts. Program I 
defines the characters, sets up a machine-code 
routine to read the joystick and produces a 
title screen — animated — with music. 

The Print statement in line 80 must be 
typed in exactly as listed to produce the 
correct display. 

Lines 95 and 100 may seem to be in an odd 
position, but they come into their own in 
conjunction with the On-Goto statement in 

(listing continued from page 97) 
3 2 0 I F H > E A t * ) H - E > 4 T H E N M " H + l I 1 F H - 9 T M E N H - 1 
2 8 3 I F K 0 A M 3 0 - K - 4 T H E N I - I + 1 2 3 0 I F 1 < D A N O D - I > 4 T W E N I - I - 1 1 I F I • C T H E N 1 - 8 i G O T O 2 4 0 

2 3 3 I F I > O A N O I - D < - 4 T H E N 1 - I - 1 
a«»0 I F 1 >OAt"C I - D > 4 T H E N 1 • I • 1 I I F I - 9 T H E N I - 1 
2 4 3 I F L > 0 O R N > 0 T H E N P O K E V - 1 , 8 

3 3 0 F - P E E K C L + M ) i I F L > 0 « N O L < > 2 f t h C F - 3 2 7 H E N P 0 K E L , 3 2 « L - L + M i P O K E L + 3 0 7 8 0 , 0 1 P O K E L , 1 0 i G O T 

0 8 3 8 
2 3 3 P O K E L , 3 2 i L " 8 • M " 0 
2 6 0 I F F > 0 f l M 3 F O T H E N 3 6 0 

2 6 3 B - P E E K < N * 0 ) » I F N > 0 « N D N < > Y f l N C B - 3 2 T H E t * » 0 K E N , 3 2 « N - N + O I P O K E N + 3 O 7 2 0 , 0 i P O K E N , 1 0 1 G O T 

0 2 6 3 2 7 0 P O K E N , 3 2 I N - 0 I O - 0 
8 7 3 I F B > 0 A N D B < 8 O R K + A < I > < 7 7 0 2 O R K + A < I > > 8 1 8 3 O R J + r t C H ) < 7 7 0 2 O R J + A < H ) > 8 1 6 3 T H E N 3 8 0 
2 8 0 P O K E K , 3 2 « P O K E J , 3 2 • K - K + A < 1 ) I J • J + f t CH > I P O K E K + 3 0 7 2 0 , 2 I P O K E K , I « P O K E J + 3 0 7 2 0 , S 8 6 3 P O K E J . H i I F J » K T H E N 3 0 0 
8 8 0 P O K E W , 1 3 3 + H • P O K E K , 1 2 7 * I i I F T I » > - " 0 0 0 1 3 1 ' T H E f ^ O K E 1 8 8 , O i P O K E V , 0 « G O T O 3 6 3 

2 8 3 P R I N T " M M l i - R 1 0 H T * < T I * , 3 > I 6 O T O 1 8 0 
3 0 0 T - 1 3 0 • P O K E V + 1 , 2 3 4 I T « - T I * « I F J • A < H > > 8 1 6 3 T H E f < # » 0 K E J , 1 8 1 P O K E J + 3 0 7 e 0 , 0 1 f i • 1 I G 0 T O 3 3 3 
3 0 3 l F K + r t < I ) > 8 1 6 3 T H E t « * » 0 K E K , 1 9 » P O K E K + 3 0 7 2 0 , 0 « A - 8 i G 0 T 0 3 3 3 
3 1 0 ! F F ' > 0 f i W J F < 8 O R K + A < I > < 7 7 0 8 T H E ^ - K « A - 8 3 1 3 I F B > 0 « M 3 B < 8 O R J + R < H > < 7 7 0 2 T H E N B - J * A - 1 3 8 0 I F J - K T H E h » - J i f t - 3 

3 2 3 P O K E W , 0 I P O K E X , 0 1 P O K E S , I B i Q - B I F O R R - 2 3 0 T O 1 8 0 S T E P - 1 • P O K E B + 3 0 7 2 0 , R t O < 1 > * 1 4 « P 0 K E V 

- 1 , R 3 3 0 N C X T i P O K E V - 1 , 0 
3 3 3 P O K E B + 3 O 7 8 0 , 0 i P O K E B , 1 7 1 P O K E W , T » » « * + * 2 « T - T + 1 « 1 F P E E K < B > • 1 I T H E N 3 4 3 
3 4 0 P O K E B , 7 t P O K E B +307e0 , R N D < 1 > ( S ^ O M - 1 T O 3 0 1 h C X T I G 0 T O 3 3 3 

3 4 3 P O K E W , 0 1 F 0 R 8 - Q T 0 B - 2 a 6 T « P e e i P O K r t , 3 2 I N E X T f P O K E B - a a , 1 8 1 P O K E V - 1 , 1 3 3 « F 0 R 6 - Q T 0 B - 2 

2 8 T E P 8 8 

3 8 0 P 0 K E 6 , 8 I F O R U " 1 T O 1 0 0 I N E X T ! G 1 < 1 > « 4 - 8 1 P O K E V - 1 3 , 3 8 + G l I P O K E 3 0 6 8 8 + 8 , 2 + G 1 • P O K E S 

, 3 8 l N E X T 

3 3 3 P O K E V - I , I B B 1 F 0 R 8 - 1 3 T O 0 8 T E P - . 0 4 I P O K E V , 6 « N E X T « P O K E V - I , 0 i P O K E V , 1 3 " P O K E V - 1 3 , 3 8 
3 0 0 P O K E V + 1 , « » I T I 0 - T » « O N A O O T O 8 3 , 1 0 0 , 8 3 3 6 3 n t I N T ' M M M W f l M M < . W M B M I I O n M E O V E R I 
3 7 0 F O H A » I T O 1 9 0 0 i N E X T I H O K E 1 8 8 , 0 
f 7 8 3 T T « » i I F r t ^ O - ' T X E h W J N 
» M 0 O T O 3 7 3 
R t A O Y . 

line 360. This saves repeated definition of the 
plane positions both at the start of a game and 
after a crash/collision. 

The trouble with two-player games like this 

is the need to repeat the control sequences 
which use up a lot of the Vic's already short 
memory. Conceivably the game could be 
enhanced if memory expansion is a 



BfficB 
P r o t e k C o m p u t i n g L t d , 1A Young Square , 

Brucef ie ld Indust r ia l P a r k , L iv ingston, W e s t L o t h i a n . 0506 415353. 

GET TO GRIPS 
WITH 

ARCADE 
ACTION! 

B B C J O Y S T I C K 
S E T £19.95 
Concents: .Quickshot I Joystick • 
Protek BBC Joystick Interface • 
In an attractive Gift Box. 

Z X S P E C T R U M J O Y S T I C K 
S E T £24 .95 

Contents: Quickshot I Joystick • 
Protek Joystick Interface • Airliner 

—A Full Flight. Simulation 
Program (16K) • In an attractive 

Gift Box. 

QUICKSHOT II £11.95 
N e w i m p r o v ed design • i r igger » Top Fire B u t t o n • A u t o Fire • Built in 
Stabil izing Suc t ion C u p s • For use w i t h any c o m p u t e r w i t h a ' 9 pin D ' 
t y p e c o n n e c t o r . (Atar i C o m p a t i b l e ) . 

QUICKSHOT I £9.95 
N e w i m p r o v ed styl ing • 3 Fas: ac t ion f i re b u t t o n s • 4 ' foot l o r g c o r d • 

A r c a d e C o n t r o l • For use w i t h any c o m p u t e r w i t h a "9 Pir 
D ' Type c o n n e c t o r . (Atar i C o m p a t i b l e ! . 

B B C J O Y S T I C K 
I N T E R F A C E £11.95 

Simply plugs in • Compatible 
with any Atari type Joystick, 

e.g. Quickshot arid Games 
Master * Suitable for use 

with all standard BBC 
Software. 

Z X S P E C T R U M 
S W I T C H A B L E 
I N T E R F A C E £19.95 
No programming required • Simply 
plugs in • No additional software • 
Compatible a: the flick of a switch 
with Protek (Cursor Keys) Keir pston 
•iixj Sinclair jor,nek Software. 
Compatible with any A w n Type 
Joystick, e.g. Ouicksrot or Games 
Master. 
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Hex loader L E T Z = 0 
Q O R E M + + S . H E X L O A D E R * * * 2 5 0 FOR K = 1 TO L E N S T E P 2 

1 0 0 C L S 2 5 0 L E T C = ( C O D E H i K ) - 2 8 5 * 1 5 + C 0 ' 

1 3 0 P R I N T S T R R 
:: TTDDHIIC R" D C H $ T K + 2 J - 2 8 

J . 4 - : f-.l ; r - 5 L E T T = T + C 

1 5 0 P R I N T ' F I N I S H i P D D R E S S 2 5 0 P H K F M - i . 7 * 

1 5 0 IHPUT 2 9 0 L E T Z = Z l i " 

1 3 0 FOR N = 5 T O F STEP 8 3 0 0 N E X T K 

1 9 0 
: T * 

= 0 3 1 0 I ' r I O T = T THEN GOTO 3 4 - 0 
2 0 0 P R I N T N ; " -

1 • . 
3 2 0 PR 1 NT •'•' E R R O R - P L E H 5 E ZNPuT 

£ 1 0 I M P ! I T P,$ P G R I N " 

2 2 0 P R I N T " = 
• i . 

3 . 3 0 G O T O 1 2 0 

2 3 0 I N P U T TOT 3 4 0 N F C X ' L N 

2 4 0 PRXbiT T- i - t "T-
} r = : ;7j w w u 1 S t o p 

GALAXOGS 
FF.I) IT WITH ihe annihilation of their main 
battle fleet the Galaxians have returned, this 
time with a completely revised battle strategy. 
Instead of trying to invade our planet in an 
orderly formation and being blasted out of 
existence the main fleet hovers just out of 
range of your gun. But, waves of iighteis arc-
Hem in 10 try arid soften up the opposition. 

Your task is to destroy as many of ihe aliens 
as you can. You score 10 for hitting stationary 
starships and 20 lot each moving fighter. As 
you progress the number of fighters in the 
bailie area will increase thus making stronger 
waves of attack and life more hazardous for 
you as the defender. You will have to dodge 
bombs and decide your priorities as you play 

the game. 
Now for the boring part of the whole thing, 

entering the machine code for the program. 
First make :i Rem statement line 1 of 100 

characters and edit it seven times to make 
lines 1 to 8 each of 100 characters. Then add 
line 9 Rem followed by another 34 characters. 
To check that all is correct type in as a direct 
command: 

PRINT (PEEK 16396 + 256 x PEEK 
16397), NEWLINE 

I f everything is correct you should be 
rewarded by the number 17397 appearing in 
the top left corner of your screen. I f not check 
and ad jus t your Rem s ta tements 
accordingly. 

When all is well enter the following as 
direct commands: 

POKE 16511.116 N/L 
POKE 16512.3 N/L 
POKE 16510.0 N/L 
POKE 16514.1 18 N/L 
POKE 16515.118 N.'L 

You should now have a Rem line 0 with 
nothing after it. 

I f all is well enter the hex loader and reader. 
You will find that the computer will keep 
listing line 0 so after entering line ID as direct 
commands: 

LIST 10 N/L 
POKE 16419,10 N.'L 

(continued on next page) 
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(continued from previous page) 
ihen enter I he rest of ihe program. On 
Running the program you will be asked to 
enter the starting address for the machine 
code to be put. This is 16516. I f a code has 
been wrongly entered stop the program by 
pressing X'ewline then rerun and enter the 
address at the start of the line you made the 
mistake in atid reenter all of the codes on that 
line. 

You can enter as many codes at once as you 
like but. please note each code is two 
characters long. 

When you have entered all the codes, save 

the complete program on tape a couple ol" 
times. 

Direct command 

USR 16549 

will test the machine code. Use key 5 to move 
left, key 8 to move right and key 0 to tire. 
After losing one life the program should stop 
with report code 0/0. 

I f the program crashes or stops with any 
other report code, reload and Run 200 of the 
hex loader program. When Running this 
program you will be asked to enter the start-
ing address of the code you want to read. If a 

mistake is found you can correct it in a 
manner previously discribed. 

When the machine code part oi'the program 
is correct delete the loader program line by 
line do not use new — then enter the Basic 
program. 

On Running the completed program you 
will be offered the opportunity of changing 
both speed and difficulty. This is set initially 
at five and five by the listing. 

Anybody with suicidal tendencies might 
like to try entering the highest choices 
available. Whichever combination you choose 
you will have three lives to lose so good luck. 

5 REM 
5 P.EM 
7 REM 

1 0 P R I N T 

C O P Y W R I G H T S . G R E P U E S 
2 5 D E C 1 9 8 3 

H B 4 ; 

1 5 P R I N T 
2 3 P R I N T "YOUR M I S S I O N I S TO F 

I G H T OFF THE I N U R D I N S R L I E N S . " 
3 0 PRItiT "YOU HRUE 3 L I U E S , " " 

USE KEYS " " 5 " " L E F T , " " S " " PIGhT 
RND " " 0 " " TO F I R E , " , " P R E S S KEY 

t o c n m s E t h e d i f f i c u l t y . " 
3 5 P R I N T 

' a a a e m i " 

S O 
5 5 
"7 

t» It St 
X " " = 1 0 P O I N T S " 

M" "= 20 P O I N T S " 

" " " § f e ' " = P O I N T S " 

4 0 P R I N T 
4 5 PRINT 
5 3 P R I N T 
5 5 P R I N T 

PRINT 
PRINT 
PRINT 

7 5 PRINT 
8 0 P R I N T » » » J | » » - 2 0 P O I N T S ' 1 

3 5 P R I N T 
9 0 P R I N T 

3 5 L E T H I = 0 
1 0 0 . G O T O 1 7 0 
1 S 0 PRINT R T 1 1 . 4 : " j 

1" ; P T 1 3 , 9 ; " I 

3 £ 4 0 C ' S 
3 0 5 P R I N T " E N T E R D I F F I C U L T Y <1 

T O 1 0 ) ' = " 1 = E R 3 Y " , , " 1 0 = H R R D " 
3 1 3 I N P U T H 
3 1 5 I F P, < 1 O R P, > 1 0 T H E N G O T O 3 1 0 
3 2 0 P O K E 1 6 3 5 9 . { P . * 1 8 > 
3 2 5 P O K E 1 6 6 4 1 , 
3 3 3 P R I N T 
3 3 5 P R I N T ENTER S P E E D ( 0 T O 9) 

" . " 0 = S L O U " , • " 9 = F H S T " 
3 4 0 I N P U T H 
3 5 3 I F R < 3 O R P. >9 T H E N GOTO 3 4 0 
3 6 3 P O K E 1 6 S S 5 , ( 9 - f i ) 
3 9 0 G O T O 1 6 0 
4 0 0 L E T P $ = " " 
4 1 0 LE~ P. = P E E K 1 7 2 3 2 + 2 5 6 * P E E K 1 

" J O S ' ? 
4 2 0 F O R N = 1 T O 4 
4 3 3 L E T R $ = C H R $ ( P E E K fi-128)+ P $ 
4 4 3 L E T H = H - 1 
4 5 3 N E X T N 
4 6 0 L E T S = U R L P $ 
4 7 0 I r 5 > H I T H c N G O S U B S 0 0 
4 6 0 R E T U R N 
5 0 - 0 L E T H I = 5 
5 1 3 L E T H = 1 7 2 7 5 
5 2 3 F O R N = 1 T O 4 
5 3 3 P O K E R , ( C O D E H = ( N J + 1 2 6 ) 
5 4 3 L E T P , = H + 1 
5 6 0 N E X T N 
5 7 3 R E T U R N 

1 7 3 I F I N K E Y $ < > " " T H E N G O T O 1 7 0 6 0 - 0 L E T L = P E E K 1 6 5 4 5 
1 6 0 I F I N K E Y 5 = " " T H E N G O T O 1 6 0 6 1 0 L E T P = P E E K 1 7 2 6 2 + 2 5 6 -if P E E K 
1 6 5 I F I N K E Y $ = "C" TfiEN G O T O 3 0 0 7 2 6 3 
1 9 0 - L E T L = U 6 R 1 6 5 4 9 S k ! 0 P O K E I H + 9 ) , i L + 1 5 6 ) 
1 9 5 G O T O 6 0 - 0 6 3 0 I F L = 0 T H E N G O T O 2 0 0 
2 0 3 P R I N T R T 9 , 9 ; " ^ E f e m ^ B m j a j ^ j s I g S 6 4 0 L E T L = U 6 R 1 7 1 6 5 

6 5 0 G O T O 6 0 0 
2 1 0 G O S U B 4 0 0 - 1 0 0 3 S P U E " R O T S " 
2 2 0 G O T O 1 6 0 1 0 - 1 0 R U N 

1 5 7 3 3 4 2 7 E F E 0 0 2 0 0 3 C 3 0 2 = 6 7 6 1 7 0 9 2 ' 1 8 F 7 3 6 O 0 C D 6 f l 4 2 2 f t = 7 7 6 
Machine code. 1 5 7 9 5 : 4 1 3 6 0 0 C D 2 4 4 . 3 C 3 1 6 — 5 4 5 1 7 1 0 0 S 2 4 3 7 E 3 C t ? £ f l S C f t 4 S • 1 0 ~ 4 

1 5 3 0 4 : i 3 C S E 1 0 5 3 D C 9 2 1 2 1 t? A 3 "2 1 7 1 0 3 : 4 3 7 7 £ B C 9 0 0 0 i = i E 5 2 1 = 53a 
1 5 S 1 2 : 0 0 1 9 0 5 3 0 C 9 2 O 7 B 4 0 = 559 1 7 1 1 5 : 3 - 5 4 2 - 7 £ l C 9 2 f l 0 C 4 0 r 9 4 5 

E D 5 B 3 2 . 1 C 5 3 2 E F C . 7 H - 9 6 2 1 6 6 2 0 C 3 2 3 3 6 0 2 2 1 2 2 0 0 a 9 = 2 1 3 17124• 1 1 5 4 0 2 1 9 1 1 2 1 0 0 0 E - 265 
1 5 3 2 4 - : E 7 0 5 B O E 3 S 2 9 6 E D 5 2 = •a 7 0 1 5 3 2 3 0 6 3 1 3 E 0 0 C 9 2 P 7 B 4 O 6 2 7 1 7 1 3 2 1 4 0 5 2 0 7 E F E 1 B C C F C - 9 2 2 
1*532: 9 6 5 F 5 0 £ 3 5 2 3 0 0 1 2 3 = 7 3 0 1 5 5 3 5 2 3 2 3 3 6 0 3 2 1 2 0 0 0 1 9 c 2 1 7 i"714i* 4 2 2 3 1 O F 7 2 B 0 D 2 0 F 1 - 7 0 1 
1 6 S 4 0 - 2 2 3 2 4 0 7 3 C 9 0 0 0 0 9 0 = 6 2 5 1 5 3 - - 0 5 8 2 3 E 0 0 C 9 2 1 0 0 0 0 = 4 3 2 1 7 1 4 3 C 9 1 9 7 E F E O 0 - 2 O 0 9 3 5 s 7 0 0 
1 6 5 4 6 • •a-CZlr" 1 4 3 3 5 0 3 2 O O C s 4 4 ? 1 6 5 6 2 : : 9 t > S E 5 C C 3 4 4 0 C 6 3 2 s 1 2 9 2 1 .71« i l B f i 7 E D 5 2 3 6 0 0 C 9 F E = 1 0 2 2 
1 5 5 5 6 . 4 3 1 1 9 6 0 2 1 9 1 1 6 2 4 - 3 - - " 15360• 3 O 0 O E 1 E 5 1 1 2 1 0 0 1 9 = 1 7 1 6 4 O 5 C C D H 4 2 F E O 4 - C C 0 R — 1 1 7 a 
1 5 5 5 . 0 5 2 0 1 0 7 7 2 3 1 3 1 0 F 0 - 5 0 3 1 5 3 5 3 7 5 F £ 1? C 2 3 0 2 3 6 1 B E 1 • 7 2 0 l ~ l - 2 . 4 2 0 3 0 3 4 3 2 1 1 3 1 4 0 7 E B 7 1 7 
1 5 5 7 2 : 1 1 1 5 O 0 O 7 E 3 S 2 2 2 3 2 553 1 5 5 7 6 : D 1 C 9 2 O O - 3 4 0 2 2 7 B 4 O Q 0 C 1 7 1 5 0 : 3 D F E 0 C 7 - C . 9 C 3 C 5 4 0 — 1 0 9 1 
15560- 4 0 2 f l 0 C 4 . O O E 1 5 2 3 3 5 - 3 0 9 1 5 3 5 4 : 1 1 0 1 0 4 1 3 7 B B 2 2 0 F 6 s 5 3 3 1 7 1 5 5 : 1 6 0 f l 5 f l 0 C 4 O 2 3 0 E 1 6 s 2 2 1 
I f 5 3 2 0 5 2 3 0 6 1 £ 3 6 0 £ 5 2 3 1 0 = i S J. 1 6 6 9 2 E B 2 2 2 5 4 0 7 E F E F 7 C C = 12 3 3 1 7 1 9 6 - 0 5 2 O 7 E C 6 6 O 7 7 2 3 1 O - 653 
1 5 5 9 5 : F53S35230r'20E"2A a TOO 1 5 9 0 0 9 B 4 2 F E E 7 C C 9 6 4 2 2 1 s 1 1 6 4 1 7 2 0 4 F 9 2 3 0 D 2 0 F 3 1 5 2 0 E ^ = s 3 5 9 
1 5 5 0 4 : 0 C 4 0 2 3 3 E 0 3 0 6 2 0 7 7 = 3 3 5 1 6 9 0 5 2 5 4 0 7 5 F 5 F 7 C C S E 4 2 = 1 1 4 1 1 7 2 1 2 1 1 C 3 C 5 1 B 7 B B 2 2 0 F B = 1 0 2 3 
1 5 5 1 2 : 2 3 1 0 F C 2 * = 3 2 4 3 i l i 5 = 5 5 9 1 5 9 1 5 - E F S C C 3 E 4 2 2 A 7 B 4 C s i i 4 0 1 7 2 2 3 "9-3 5 9 C 2 B E S 2 1 D 9 4 2 = 9 9 9 is&ev O O O 7 E D S 2 2 2 O 3 4 0 2 1 = 7SC l o 9 2 4 : 3 5 0 0 2 3 3 6 O G E B 3 6 0 5 s 4 3 5 1 ^ 2 2 ? - E 3 C F E 1 5 2 0 O 2 3 E 1 - = 
1 5 5 2 3 3 ^ 4 3 0 6 4 0 3 6 0 0 2 3 1 0 — 37<, 15 9 3 e 2 3 3 5 0 4 2 B 2 2 O 3 4 0 2 1 a. 4 3 0 1 ~ 2 3 5 7 7 P - 3 C 3 C 5 4 3 3 6 0 0 C 3 — 3 4 3 
1 5 6 3 5 • " 3 2 1 3 9 4 2 3 6 0 O C D E E = 10"74 1 5 9 4 0 . 2 6 4 0 7 E F E F C - C C 7 6 4 2 - 1 1 2 3 1 "244 3 3 4 2 0 9 0 0 0 0 0 0 3 0 3 3 = 6 5 1 
1 6 6 4 4 : - 1 2 1 3 9 4 2 4 E 2 1 3 4 . 4 . ; . - 591 1 5 9 4 5 : = r E F 5 C C 7 r i 2 F E 3 D C C n 1 5 5 5 1 7 2 5 2 B 3 f l 3 B 4 B 7 f c A 9 4 9 C 9 G — 134 .3 
1 5 5 5 c 2 2 7 3 4 0 2 3 7 E F E 0 0 C 2 = 3 3 0 1 5 9 5 6 : 7 6 4 2 £ f i C 2 4 3 7 C F £ 0 O - 5 6 5 1 ^ 2 5 0 3 C 5 C 9 C 5 0 5 1 _ C ^ r- - - 1304 
1 5 5 6 0 3 f l * l d & 8 4 4 0 E S ® F C 6 - 9 6 7 1 6 9 6 4 • ^ 5 2 L 360011210007 = 3=5 1 7 2 6 6 - B 8 9 4 9 F 5 0 M 3 P E 9 4 3 C • 1270 
1 6 5 5 5 . S3i600SF£ft0C4.ei5 3 0 1 1 5 9 7 2 B r / 5 2 " £ F E 3 C ' C C f t 5 4 2 = 1 — 9 5 1 7 2 7 6 9 C 9 C 9 C 9 C 3 0 3 0 B 3 4 C - 1 1 4 0 
1 5 5 7 5 : E 5 2 0 7 B 4 0 7 3 2 3 7 2 2 3 = 7 6 3 1 5 9 6 0 - - E 3 0 C C C 4 4 3 F E S 1 C C = 1 . i 1 7 2 5 4 2 9 4 . 3 0 0 2 5 i r t 0 0 2 3 4 H B 3 4 ? 
1 5 5 5 4 : E 3 e C ' 5 4 4 C E S 0 3 E i 7 7 = 1 2 0 7 1 5 2 5 5 :•» 43F2323.CC443FE = 1 3 5 6 1 7 2 3 2 : 0C 0 2 - 4 3 0 2 2 5 4 0 0 0 2 4 - 2 2 5 
1 6 5 9 2 : 230D20E'4-1304.2323 - 3 9 0 1 6 9 9 - f 1 5 C C 5 9 4 . 3 F E 0 0 C 4 6 « = 9 7 3 1 7 3 0 0 • 4 ^ 0 3 3 9 4 6 0 2 9 4 4 R 0 2 m 575 
1 5 7 0 0 1 d-P 7 - 3 0 E E 4 1 2 1 0 9 4 2 = 1095 1 - 2 3 5 1 7 2 2 5 2 4 3 3 3 2 i s 6 6 3 17303 i r i C O 3 2 3 4 f l 0 0 0 O 0 0 - 2 7 2 
15705: 4 E 2 1 3 4 4 3 2 2 7 B 4 0 5 E = 5 2 5 1 " 0 1 2 4 2 C 9 2 0 C 2 4 3 7 C F E 0 0 - 946 1 -7^'. 5 3 0 0 0 0 0 0 0 0 0 0 0 O O O C — 0 
1 5 7 1 5 : 2 3 5 5 2 3 7 E F E 0 O C C P 5 = £ 0 5 1 7 0 2 0 . 2 0 2 ^ ^ 3 4 0 1 1 2 1 0 0 A 7 r 6 7 3 1 7 3 2 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 = 0 
16-/24 • 4 1 F E 0 i C C 0 f l 4 1 F E 0 2 = 1 0 1 5 1 7 3 2 3 : E D 5 2 2 2 C 2 4 3 C 9 2 1 0 O = 5 4 6 1 7 3 3 2 . 0000000000000000 = 0 
1 5 7 3 2 C C S I 4 1 F E 0 3 C C C 1 4 2 s 1 1 5 S 1 7 0 3 6 - O 0 C 9 1 3 6 2 5 5 2 3 7 E F E a 5 4 0 1 ^ 3 4 0 : 3 0 0 0 0 0 0 0 O O 0 C O C 0 0 s 0 
1 6 7 4 . 0 . 3 E 0 O 1 2 7 E F E 0 5 C C 5 1 r 543 1 7 0 4 4 . 0 0 2 5 0 1 1 S 3 E 0 O C 9 1 B = 3 5 3 1 7 3 4 5 C 0 f i 5 4 2 C 3 3 5 4 2 C 9 2 1 = 1140 . 
1574 -5 • 4 1 F E 3 5 C C C 1 4 1 F E 0 5 s 1 1 7 4 1 7 0 5 2 : l f i F E 0 k > 2 3 0 1 1 3 3 E 0 0 402 1 7 3 5 5 3 4 4 3 0 6 1 4 2 3 2 3 3 5 0 1 = 3 5 0 
1 5 7 5 5 : C C D 0 4 2 F E 1 B C 0 3 1 4 1 - 1 1 6 5 17060: r 9 5 5 0 7 E D 4 B D 9 4 2 0 5 = 563 1 7 3 6 4 : 2 3 i 0 F 9 E 1 3 3 C E 4 2 F E — 1 2 4 6 
-.676.1. F E 0 0 C 4 D B 4 3 7 0 C 3 D S = 1 2 5 6 •i 7 0BS 7 3 5 1 0 F D E B 2 1 6 4 4 3 s 7 5 5 1 - / 3 7 2 1 7 2 0 1 l C r - C B 4 2 C D C B s 9 5 4 

4 1 E B 2 P 7 S 4 0 7 3 2 3 7 2 = 7 9 3 1 7 0 7 p • 7 £ 5 S 2 0 0 5 2 3 7 E S f i 2 6 = 743 1 7 3 3 0 - 4 2 2 P C 2 4 3 3 5 0 0 2 1 0 0 — 4 3 6 m 
1573$• 2 3 2 3 0 D C 2 4 6 4 1 2 1 D S = 6 6 ? 1 7 0 3 4 O 9 2 3 2 3 O D 2 0 F 2 C 9 2 3 = 6 0 2 1 7 3 3 3 . 0 0 2 r J . C - 3 2 1 0 O O O C 9 = 5 2 ? • 
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Unlock Your 
TtilS REMARKABLE PRODUCT 

Will revolutionise.programmin 
on the Commodore 64. By using 
the simple plain English commam 
you can now write and publish yo 
own gaitvafi to compete with the 
professionals. Powerful ye(t easy t< 
use SCOPE will benefit beginner • 
and fcompetent programmer. 
you will handle a I Inspects of 
Graphtes, Spr i tes, Co lour , . 
S o u n d , M u s i c & A n i m a t i o n . 
A l l in or ig ina l super- fast 'yjjm 
. m a c h i n e cede.* ' , J 

COMMODORE 64 ^ f i l ^ H J 

WITH SCOPE YOU CAN WRITE TRULY 
ORIGINAL MACHINE CODE ACTION! 

Comprehensive Instruction 
P ^ M a n u a l * Tape Demo Routines 
* Free Membership of SCOPE User's 

Club * Programmer's Hot-Line phone 



GOBBLER 
Tins GAMH !S totally written in machine 
language and allows either keyboard or 
joystick control. It features PMode 1 high 
resolut ion colour graphics, smooth 
movement, more than 10 different sound 
effects, multiple screens, high score, 
increasing difficulty and best of all an 
incredible speed! 

The four powerpills are blinking in the 
corners of the maze; i f you gobble one of them 
the ghosts can be eaten. The six keys control 
the doors of the tunnel and the walls that hide 
the fruit. Swallowing the appropriate key wil l 
give access to a tunnel entrance, but you still 
can't use it as both sides must be open. And 
do not forget the ghosts too can make use of 

the tunnel! 
Your score is indicated on the screen as are 

your level and remaining lives you get an 
extra one at 10,000 points. 

There isn't a fixed score which you can 
attain in one level. The point range runs from 
1,000 to 22,000. Each time as you eat 
something, the minimum points of that object 
are multiplied by the multiplier, a part of the 
scorecounter. This multiplier normally 
contains a 1 so that a pill — worth 5 points — 
is still worth 5 points. But i f you eat a ghost, 
then the multiplier is doubled. 

The random bonus, which has the shape of 
a wafer and appears from time to time, has the 
same effect. 

Press any key i f you get the Game Over 
message. Just change the addresses given in 
table 1 i f you want to set some of the main 
variables to your own playing standards. I f 
you do not have a colour TV you will have to 
do these Pokes to see the difference between 
an edible and a normal ghost: 28974,150 
26315,192 26140,207. 

To enter the game, type in Basic listing 1 
which will construct the maze. Check 
carefully for any error after running it. Make 
a copy of it i f it seems alright with 
CSAVEM"PACSCRN",&H2A00.&H35FF,0 
Do also make a copy of the Basic version to be 
safe in case of a crash. Now you can enter the 
game itself with listing 2. Run it, give in the 

MO CITIM2. 1 2 6 , 8 4 . 2 2 , I M , 164.-.-?. I " , 139,734,176 230 »«T/l30.l76.WJ,:/6,6t. l / / . .74,17A,07.l7A.90,l76,«>,» 
Listing 1. ISO »O* 1-T lO4iR£4©X,VlW<*«*IW«0T'l»»<X>»-,'«tY»»»<*l-'» 76,110.176 Listing 1. • I M I T HOOTCH 7A 260 »»-• C«174u:i7HAt»7ft74C>4LS4U6-i M6M-««24.1 I* - 'Z t * • • BM 

ItO OATAI4.1*2,14.34,239,162.2:41,34 176,114**04 
170 FOR l - S to B7I«COC»,VII-«AM-9«--aiR«<i>»-,••ARIT»<vi 770 ftfADX.V.JIl .Y l l I f 1-VV) row 330 EL££ LiNfc IX.Y> - 1X1 

RRN FRCFS E'irefc .'^TEH P I I F I I B I . , 4 . , 1 1 I N L I N I ICO. HAK •C«»'jerv »si f t«cl37-n»* . "«s i r !» {vnr» iNctT t i f jnTOj^ . '11 . n t l .B lL l -«- |734- l ,VI - (734-Xl .Vl l ,f^sr.»i03»0270 I N - N O ERNBT RR A *FU U H E 100 t->rA14,I4.J».34.34.24.42,24.30.24.62.24.VO,2'I.IO». &»r/>24,34.34,40.*6.34, 110,49,0, 12,7T17,110,4.14,730 TO > I X •VKIVVH T4,1 !4,74,i7ft,24,4?,?fe.6e.,i6,12o.3o ,ino,4,16,248,186 WXE«I4NJ!CU'.«N:C<O,R4OCO IW OOTAM. 48.26. 48,34,40,42, 41),3U.<0, 67.4D, 74, 40,06,4 7«0 MT072.16,/0.40.6.Sll134,A4,77.3B.78.96.?6.5e.l02.7 no rancci.7iPR<)CT?Mi,liPCL9 e.»(l.411.) 10,40. 126.40,42.to.04.49. 110, AO 2.120.SO,134,72 •SO Wrtw,c«M4,OM»sMft6<Mr4.ttW'>»(sLo<6»iMiii;e»i£.ooM.6e»<«u 209 04TAK.,6t l , l l0,J1, l*,77,?/,,72,?B,77,&>,T2,*,1,7?,ll/,, 300 &ar*74,(l7,30,?6,*6,90,102.120,120,»o,134,ti4,120,9 
• O i M i M . I lo.no. 122,BO «.. 134. 170.6, 139.30.144 

toa I W I M . I ' . I V I i r c r i CIA,t,,M ir«4ii-f»ii44,c»«M>nnM.HM.? 710 OATAI4l l l4,30,e4,62.e.4,I4,V2.36lt2,62,72,b6,*2,t lO. 310 &4TA4D, 13d,34,144 ,Y6,130, ISO, 144,72,136,7b. 162,24. CRiinAMSJuiRMflfftiWRT^SHli^aRJIsWwrttut.-^^uiiKi- i r a t <2,2a, l0«.la.:U4.4,2,i">» 1*2,102.168 i W T ! i » t , ( , ) i n o o«OM^sni2«.:<>:ci«(,:eor-rcr 229 04 rA74 , IO4 .O6 . l04 ,MO. lO4 , |4 , l | * , aA . l t * , l l 0 . l l * , 26 320 ft»rA120.167.134,1 Ml, 120,:»«,) J4, IIM.,W*,0.0,0 
KIUIVSIY.-^.-IIL-IR.TI-U-SVA.I/VEMVCVRRTCTJMIW <.tcii.fl?! ?- i i o ion i - i rn 4iRCA0x.viPA£ser<x.y>iNMTiiLiM;<i4o.o> 
129 «73L 7JFC-1M- ,CFSI4F2C4G2L<>4ILJ<E2C? 230 0ATAi2,l28,74,l2«.86,)2U.'ft9.r..<U,llO.12t),2a. 14J.62. -<|49. I2> ,PSETlLlrC£l206.0> <i"0*.17> 
rrti MN"TC*>*CAR7OA.3U7" S40,04.140,14,152.2*. 132.SO. 132 

240 OATASO, I37./.7,137.H1, 132, 1 tO,132, 172,132, 110, Ifc4, 1 
"40 IV.TA74.162.76, 163,170.1*7,100,162 

U 0 rc* L - I 10 FCIVT/IUI.YIIIVYM-TRI-.ANTKIIF.-'SIMOO' 
S40,04.140,14,152.2*. 132.SO. 132 
240 OATASO, I37./.7,137.H1, 132, 1 tO,132, 172,132, 110, Ifc4, 1 350 I f INKfcY*-'* "tl«7l 530 e».l€*Tl,eOT0l20 4, 176,26,176, 34, 176.42.176 JiO LISiPNO 
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DRAGON 

Hexloader. 
5 REM HEXLOADER 
10 PCLEARB 
100 'COMPARE ADDRESS AND ENTER LINE 
110 'WITH CHECKSUM AND NUMBERS AS PRINTED 
115 'EG. TYPE FOR ADDRESS 26000 TYPE IN THE ENTIRE LIN 
E FROM 7E TO 505 WITH SPACES BETWEEN THE NUMBERS 
120 CLS:CLEAR2000,26000 
130 INPUT"ENTER START ADDRESS";A 
140 R=0 
150 CLS:PRINT"ADDRESS ";A:PRINT:PRINT"ENTER LINE:":PRI 
NT 
160 LINE INPUT A* 
170 IF A*="END" THEN END ELSE IF A*«"NEW" THEN 130 
175 'ENTER END TO END AND NEW TO CHANGE START ADDRESS 
180 FOR X=1 TO 10 
190 Z=VAL("&H"+LEFTS(A*,2)) 
200 POKE A,Z 
210 A=A+1:R=R+Z 
220 A$=MID$(A$,4) 
230 NEXTX 
240 R1=VAL("&H"+A$) 
250 IF R1=R THEN 270 
260 PRINT "DATA ENTRY ERROR"xR=0:SOUND1,4:A=A-10:FOR T 
=1 TO 1000:NEXTT:G0T0150 
270 R=0:G0T0150 
280 END 

s t a r t a d d r e s s a n d s t a r t e n t e r i n g t h e p r o g r a m 
l ine b y l i n e . 

A n e r r o r c h e c k is i n c l u d e d . I f y o u t y p e it in 
in p a r t s , t h e n s ave e a c h pa r t as 

C S A V E M " P A C M A N ' \ 2 6 0 0 0 . X , 0 
w h e r e X is t h e a d d r e s s y o u r e a c h e d . D o n o t 

f o r g e t to load it b e f o r e e n t e r i n g a n e w p a r t , 
a v e t h e c o m p l e t e p r o g r a m a f t e r 

" P A C S C R N " 
w i t h X = 3 2 7 6 0 . T o p l a y it t v p e : 
P C L E A R 8 : C L E A R 1 0 0 , 2 6 0 0 0 C L O A D M : 

C L O A D M : E X E C 2 6 0 0 

Table I. 
Funct ion 

Lives 
Prog ram Delay 
Pacman Delay 
Time Ghosts 

Address Value Defaul t 

26264 
26644 
26697 
26290 

115 
1-10 
10 255 

3 
5 
20 

Listing 2 Hex code. 

2606© 76 66 00 60 7F E l 66 7 f 07 Ct. 303 
2 6 0 1 0 20 30 Ml 71 •«i CC 01 CO BJ 7E 4C6 
2602© 50 C.1 II I <>i> l '3 ti 1 1 It ov HI: 4f.3 
2/.OSO A4 1:1 nv o:> t o 11. AV CO 0 2 if i" 30* 
26040 09 oo 1 V •yt OO 11 F r FF oo OO 4A1 
77,050 26 03 71 71 1 4 71 /.i 1 1 oo 71 4 73 
26060 7C M IO OA 77 no no 1 2 3 7 Oft 4DC 
26070 OS 00 07. 31' tl/ » r V3 7F r r VO 43C 
26060 £6 A 4 IV. 71 O 7 4tl 117 IT. VA /.*. *i ta 
26070 FF 2 0 7C 7 £ /A 06 7E VA 46 V/. 4 1 1 
76IOO I I ) iv. 1 1 07. 117 1 1 2 3 3V 3311 
2 6 1 1 0 OO lrA no 6 3 CO ft o* 711 1* OO 463 
2612© 00 in 71! 7.3 nti •ro 1 3 OF 03 7.3 r,vo 
'//,: .10 in OO IV1 III 70 40 110 70 E3 86 3 3 2 
2 6 1 * 0 11 11 IT/ ME o* OI) EO 9 1 EO 8« 3 I O 
2 6 1 3 0 •II 1 I I .VI OV O l i>2 OC 0 1 2 3 2 7 1 
V7.17.Q 1 1 30 117 r r r r EO 84 30 89 OO 502 
2 6 1 7 0 VO m: l » i n 2 3 F 3 *F »C OE 7C 4 1 4 
V/.1IIO i:o Sf 04 A4 EE Al EF 8 l 4C 81 SEA 
261*70 OC 2 3 1 7 30 07 00 00 4F OC ©3 2 C ? 
V7.700 OS 2 3 1 I) oi: OS C* OF 00 00 OC 441 
2 6 V 1 0 7i: CO 00 •59 E 3 DO BO E 3 2 7 FB 6FA 
26720 o i 4P 2 6 03 TF 7F =C 2 0 05 BS 37C 
V6230 ot 07 71 FC OE ZA OO 10 8E IE 3A7 
26VAO OO EC III EO A4 EO A7 F4 OO ED 6 7 5 
V/.730 AV CO OO 3 1 A7 00 ©2 t o I1C 2A 3 3 3 
2626© OO 7T> CA 06 ©3 P7 7F 5 3 66 01 3A5 
26270 D7 rt 41 10 OC 00 OO 1 0 f* 7F 3 7 0 
262U0 77 LO III 7F 2 7 10 PF 7F 20 86 3 7 0 
26250 70 07 71 <KI 117 I I - C3 07 r r C2 7>AI 
2 6 3 0 0 n/ I I t:o 117 I I i :v 117 1 1 W IV. 0 2 0 
2 6 3 1 0 FF 7 2 04 n I I * I:II 117 i r 2 2 06 6 2 4 
26320 OF 11/ 7 r 3 / CC 01 01 1 0 3 3 4011 
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A rubbish bin for your old 
has been. 

H Believe it or not, computers often suffer from amnesia. 
99% start off with large enough memories, but operating 

functions like text, colour, sound and more particularly high 
resolution graphics, take large bytes out of them. Leaving very 
little "useable" memory for programming and games. 

Not so the new Oric Atmos 48K. 
This is the one home computer that takes these normal 

working functions in its stride. 
Unlike other home computers it uses the highly sophisticated 

serial attribute handling method used by Viewdata and Teletext, 

Yet more money ffor y 
bolt 

in which the attributes are stored on the screen alongside the data, 
instead of taking up space in the memory. 

Thus the Oric Atmos never offers less than a healthy 37K 
of useable memory - even when the new colour printer and disc 
drive unit are attached. (Technical buffs see details overleaf). 

So it rivals the performance of the supposedly larger, more 
expensive Commodore 64K, which unfortunately loses 26K of its 
"elephantine" memory in high resolution graphics. 

It beats its immediate competitors like the Sinclair Spectrum, 
Dragon 32K, Vic 20 and Atari 600. 

ons. 

yet 
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Micro" (November issue) to comment...Its sound facilities have 
more in common with those of the £400 Beeb, than the rather 
pathetic beep of the Spectrum. At full volume it can compete with 
most arcade games.." 

Yet the Oric Atmos 48K costs a mere £170, including all the 
leads and adaptors you need to get it going. 

So if you're buying a computer, remember our name. We 
could save you a fortune on bolt-ons... or wastepaper bins. 

T h e n e w O r i c A t m o s 4 8 K 0 R I C 

It beats the Lynx 48K,which costs over a third more, 
yet loses 34K. 

It even beats the Acorn Electron and the BBC Micro which 
costs more than twice as much, yet loses 23K in high resolution 
graphics. 

And while this may surprise you, its totally in keeping with 
a company recognised in the computer industry for performance 
and innovation. 

Like its predecessor, the Oric-1, the Oric Atmos has the 
powerful loudspeaker and amplifier unit that prompted "Which 



Now we've whetted your appetite, 
here's something to get your teeth into. 

Printer 
Technical Specifications 

Printer/ 
Plotting 
system 
Plotting speed: 

(vertical) 
Printer 
Speed 
Resolution 
Effective 
plotting 
range 
Characters 
per line 
Characters 
per line 
Accuracy 
(repetition) 
(move men!) 
(distance) 

Pen life 
Parallel 
interface 
Temperature 

range 
storage 

Humidity 
range 
Power 
supply 

Dimensions 

Ball Point Pen,4 colour 

52 mm/sec (2.05ips) 
73 mm/sec (3.08ips) 
12 characters per second 

0.2 mm/step (0.00787 inch) 
96 mm (3.804 inch) x axis, 
divided into 480 steps. (No limit 
in y direction) 
80 or 40 text mode (determined 
by software in graphics mode) 
INT (480/n+l) *6) 
f o r0=n = 15 

0.2 mm max 
0.3 mm max 
0.5% max (x-axis) 
l%(y-ax is ) 
250 metres (825 feet) 
8 -b i t parallel UsesSTROBE 
and ACKNOWLEDGE 

18.3 to 35°C (65 to 96°F) 
- 40 to 71 °C (.40 to 160"F) 
10% to 80% relative non-
condensing 
Switching power supply input 

200 - 240 VAC 
10%" wide 
67/e"deep 
2 W high 

Atmos 
Technical Specifications 

CPU 6502 A 
Memory Choice of 16K or 48K RAM 
Memory Minimum 48K RAM, max 64: 
(48K Model) 16K ROM external control 

signals allow use of full 64K 
RAM or maybe used externally 
to increase ROM/RAM 

Language Extended Microsoft basic 
Keyboard Typewriter style and pitch,57 

keys,standard computer layout, 
additional cursor control keys, 
autorepeat facility, tactile and 
acoustic feedback 

Display O utout for B&W or colour TV, 
RGB output for colour monitor. 

Text format 40 line x 28 rows 
Character Si milar to Tel etext format, 
set standard ASCII double height, 

flashing, 80 user definable 
characters 

Graphics 240x200,8 colours 
Graphic Points, lines, circles 
Facilities 
Sound Internal loudspeaker and 

amplifier. 3-Cncnnei sound 
synthesiser envelope control, 
amplitude control 8 octaves, 
noise channel 

Storage Most cassette recorders via 
DIN socket 300 or2400 BAUD. 
Disc Drive. 

Interface Cenlronics,expansion port, 
Hi-fi, RGB Monitor, UHF TV, 
cassette recorder 

Other Warm reset to regain control 
without clearing program or 
data 

Micro Disc 
Technical Specifications 

160K bytes per side (double 
density as standard) 
40 {80 available as option at a 
future date) 
16 

256 

250K Bits/Sec 

Formatted 
Capacity 
No. of 
Tracks 
No. of 
Sectors 
Bytes per 
Sector 
Transfer-
Rate 

Supports up to 599 files per side,four drives single 
or double sided, 40 or 80track. User definable 
configuration allows mixing of drive types 
including 5 rA" (five and a quarter inch) 
Extensive wild card facilities 
Copy allows merging of basic and machine 
code files 
Utilities 
The Utilities are as follows: 

1. Backup Copy a whole disc 
2. Copy Copy a file to another 
3. Del Delete a file allowing wildcards 
4. Dir Display directory listing 
5. Drv Set the default drive number 
6. Format Format and initialise a disc 
7. Load Load a file (code data or basic) 
8. Protect Change protect status of file 
9. Recall Recall a basic array from a file 

10. Ren Rename a file 
11. Save Save a file (code, data or basic) 
12. Store Store a basic array as a data file 
13. Sys Change system configuration 

r V k w a n d & k > correct o i Sme of g o ' * g toiiiess. 
Spftdficaikmsoa ihii above modeUmcry change v*ihou<t lOlifi;. 

Available at Allders, Currys, Dixons, Greens, Harrods, Laskys, Rumbelows, Spectrum and Zappo 
Computer Centres. 
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procedure 

Cursor r. 
g a m e rn 

M 2 , A U T O 
' l u t ' > n ) u i k j ) l v 

Listing 1. 
1 0 REM * * M A C H I N E C O D E L O A D E R * * 
2 0 F O R I = # A 0 0 0 T O # A 6 4 C 
3 0 R E A D J 
4 0 P O K E I , J 
5 0 N E X T I 
6 0 E N D 
1 0 0 0 D A T A 1 6 0 , 0 , 1 8 5 , 4 0 , 1 6 0 , 1 5 3 , 3 2 , 1 8 5 
1 0 1 0 D A T A 2 0 0 , 1 9 2 , 2 4 , 2 0 8 , 2 4 5 , 1 6 9 , 0 , 1 6 8 
1020 D A T A 1 5 3 , 0 , 4 , 2 0 0 , 1 9 2 , 6 , 2 0 8 , 2 4 8 
1 0 3 0 D A T A 1 6 9 , 0 , 1 4 1 , 6 , 4 , 1 6 9 , 1 0 , 1 4 1 
1 0 4 0 D A T A 1 0 6 , 2 , 3 2 , 6 4 , 1 6 0 , 7 6 , 2 8 , 1 6 1 
1 0 5 0 D A T A O , 1 2 , 3 0 , 6 3 , 6 3 , 3 0 , 1 2 , 0 
1 0 6 0 D A T A 3 1 , 6 3 , 6 3 , 0 , 0 , 0 , 0 , 0 
1070 D A T A 6 2 , 6 3 , 6 3 , 0 , 0 , 0 , 0 , 0 
1 0 8 0 D A T A 1 6 9 , 1 2 8 , 1 3 3 , 6 4 , 1 6 9 , 1 8 7 , 1 3 3 , 6 5 
1 0 9 0 D A T A 1 6 9 , 0 , 1 3 3 , 6 6 , 1 6 9 , 1 6 7 , 1 3 3 , 6 7 
1 1 0 0 DfiiT(^\60,0, 1 7 7 , 6 6 , 1 4 5 , 6 4 , 2 4 , 1 6 5 
1 1 1 0 D A T A 6 6 , 1 0 5 , 1 , 1 3 3 , 6 6 , 1 6 5 , 6 7 , 1 0 5 
1 1 2 0 D A T A O , 1 3 3 , 6 7 , 2 4 , 1 6 5 , 6 4 , 1 0 5 , 1 
1 1 3 0 D A T A 1 3 3 , 6 4 , 1 6 5 , 6 5 , 1 0 5 , 0 , 1 3 3 , 6 5 
1 1 4 0 D A T A 1 6 5 , 6 4 , 2 0 1 , 2 2 4 , 2 0 8 , 2 2 0 , 1 6 5 , 6 5 
1 1 5 0 D A T A 2 0 1 , 1 9 1 , 2 0 8 , 2 1 4 , 3 2 , 1 2 8 , 1 6 0 , 9 6 
1 1 6 0 DATA 1 6 0 , 5 , 1 6 2 , 0 , 1 8 5 , 0 , 4 , 2 4 
1 1 7 0 D A T A 1 0 5 , 4 8 , 1 5 7 , 1 3 7 , 1 8 7 , 1 3 6 , 2 3 2 , 2 2 4 
1 1 8 0 D A T A 6 , 2 0 8 , 2 4 1 , 1 7 3 , 6 , 4 , 2 4 , 1 0 5 
1 1 9 0 D A T A 4 8 , 1 4 1 , 1 6 6 , 1 8 7 , 9 6 , 1 6 9 , 0 , 1 6 8 
1 2 0 0 D A T A 1 5 3 , 0 , 4 , 2 0 0 , 1 9 2 , 6 , 2 0 8 , 2 4 8 
1 2 1 0 D A T A 1 6 9 , 5 , 1 4 1 , 6 , 4 , 1 6 9 , 2 0 , 1 4 1 
1220 D A T A 7 , 4 , 3 2 , 6 4 , 1 6 0 , 1 6 9 , 1 , 3 2 
1230 D A T A 4 4 , 1 6 2 , 1 6 9 , 2 1 6 , 1 4 1 , 1 1 , 4 , 1 7 4 
1 2 4 0 D A T A 7 , 4 , 2 0 2 , 2 2 4 , 5 , 2 0 8 , 1 , 2 3 2 

1 2 5 0 D A T A 1 4 2 , 7 , 4 , 1 6 9 , 1 9 , 1 4 1 , 8 , 4 
1 2 6 0 D A T A 1 6 9 , 2 6 , 1 4 1 , 4 , 1 7 2 , 1 1 8 , 2 
1 2 7 0 D A T A 1 8 5 , 2 1 6 , 1 9 2 , 4 8 , 8 , 1 6 9 , 1 , 1 4 1 
1 2 8 0 D A T A 1 2 , 4 , 7 6 , 2 3 4 , 1 6 0 , 1 6 9 , 7 , 1 4 1 
1 2 9 0 D A T A 1 2 , 4 , 2 3 4 , 1 7 3 , 1 1 8 , 2 , 4 8 , 8 
1 3 0 0 D A T A 1 6 9 , 1 0 , 1 4 1 , 1 0 , 4 , 7 6 , 2 5 3 , 1 6 0 
1 3 1 0 D A T A 1 6 9 , 3 2 , 1 4 1 , 1 0 , 4 , 3 2 , 1 1 7 , 1 6 1 
1 3 2 0 D A T A 3 2 , 1 8 9 , 1 6 3 , 1 7 3 , 1 1 , 4 , 2 4 0 , 9 5 
1 3 3 0 D A T A 2 0 1 , 2 5 5 , 2 4 0 , 9 1 , 2 3 8 , 1 3 , 4 , 1 7 2 
1 3 4 0 D A T A 7 , 4 , 1 6 2 , 0 , 2 3 2 , 2 0 8 , 2 5 3 , 1 3 6 
1 3 5 0 D A T A 2 0 8 , 2 5 0 , 2 4 0 , 2 2 5 , 1 6 0 , 0 , 1 8 5 , 6 4 
1 3 6 0 D A T A 1 6 1 , 1 5 3 , 1 8 9 , 1 8 9 , 2 0 0 , 1 9 2 , 1 3 r 2 0 Q 
1 3 7 0 D A T A 2 4 5 , 1 6 0 , 0 , 1 8 5 , 7 7 , 1 6 1 , 1 5 3 , 2 0 4 
1 3 8 0 D A T A 1 9 0 , 2 0 0 , 1 9 2 , 2 6 , 2 0 8 , 2 4 5 , 1 7 Z , Q 
1 3 9 0 D A T A 2 , 2 0 1 , 1 3 2 , 2 0 8 , 2 4 9 , 7 6 , 1 5 7 , 1 6 0 
1 4 0 0 D A T A 7 , 8 , 7 1 , 6 5 , 7 7 , 6 9 , 3 2 , 7 9 
1 4 1 0 D A T A 8 6 , 6 9 , 8 2 , 9 , 3 , 7 , 8 , 8 0 
1 4 2 0 D A T A 8 2 , 6 9 , 8 3 , 8 3 , 3 2 , 3 9 , 8 3 , 8 0 
1 4 3 0 D A T A 6 5 , 6 7 , 6 9 , 3 9 , 3 2 , 8 4 , 7 9 , 3 2 
1 4 4 0 D A T A 8 3 , 8 4 , 6 5 , 8 2 , 8 4 , 9 , 3 , 2 0 6 
1 4 5 0 D A T A 7 , 4 , 2 4 0 , 3 , 7 6 , 1 7 8 , 1 6 0 , 2 3 8 
1 4 6 0 D A T A 7 , 4 , 7 6 , 1 7 8 , 1 6 0 , 1 7 4 , 8 , 4 
1 4 7 0 D A T A 1 7 3 , 8 , 2 , 2 0 1 , 1 7 2 , 2 4 0 , 3 1 , 2 0 1 
1 4 8 0 D A T A 1 8 8 , 2 4 0 , 3 9 , 2 0 1 , 1 5 7 , 2 4 0 , 4 6 , 1 6 9 
1 4 9 0 D A T A 3 7 , 1 4 2 , 8 , 4 , 1 6 0 , 2 7 , 3 2 , 2 0 9 
1 5 0 0 D A T A 1 6 1 , 1 6 9 , 3 5 , 2 3 2 , 3 2 , 2 0 9 , 1 6 1 , 1 6 9 
1 5 1 0 D A T A 3 8 ^ 2 3 2 ^ 3 2 , 2 0 9 , 1 6 1 , 9 6 „ 3 2 , 1 8 9 
1 5 2 0 D A T A 1 6 1 , 2 0 2 , 2 2 4 , 2 , 1 7 6 , 1 , 2 3 2 , 7 6 
1 5 3 0 D A T A 1 3 5 , 1 6 1 , 3 2 , 1 8 9 , 1 6 1 , 2 3 2 , 2 2 4 , 3 8 
1 5 4 0 D A T A 1 4 4 , 2 4 5 , 2 0 2 , 2 0 8 , 2 4 2 , 1 7 3 , 8 , 2 
1 5 5 0 D A T A 2 0 1 , 1 8 6 , 2 0 8 , 2 4 9 , 9 6 , 1 6 0 , 2 7 , 1 3 8 

C O M P U T E R . 
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C A M E L P R O D U C T S 
Firm up your S / w a r c with an 

E P R O M P R O G R A M M E R 
A I L A S T ! f o r t h e S p c c t r u i n u s e : . P u t y o u r p r o g r a m s , u t i l i t i e s . 
A s s e m b l e r s i n t o E P R O M s f o r i n s t a n t l o a d f r o m t h e u n i q u e R O M - S P . 

R O M - S P N E W f o r S p e c t r u m 
I n g e n i o u s u n i t f o r S p c c t r u m . w i t h 2 x 2 8 p i n s o c k e t s a n d a Reset b u t t o n 

a l l o w s u p t o o f Bas ic or M C p r o g r a m t o R U N o r L O A D 
i n s t a n t l y f r o m E P R O M S . C a b l e d c o n n c c t o r a n d f u l l e x t e n d e r c a r d . 
N O T E : D o c s n o t d i s a b l e S i n c l a i r R O M . £ 2 9 . 9 5 

P R O M E R - S P N E W f o r S p e c t r u m 
[ A b r a n d new S p e c t r u m p r o g r a m m e r f o r 2764 128. 7 c r o i n s e r t i o n 

f o r c e s o c k e t & s o f t w a r e o n t a p e . £ 2 9 . 9 5 

P K O M E R 8 1 . S N E W f o r S p e c t r u m 
I h e v e r y p o p u l a r P R O M E R - 8 1 f o i t h e 7 . X 8 I l i as been a d a p t e d t o 

t h e S p e c t r u m , a n d t h e p r i c e k e p t l o w . £ 2 2 . 9 5 

R O M - 8 1 f o r 7 .X 8 1 
P r o v i d e s t w o 24 p i n s o c k e t s f o r u p t o 8 K o f E P R O M m e m o r v i n 

t h e 8 - 1 6 K a r e a . C a n use 2 5 1 6 32 or 2 7 1 6 / 3 2 £ l ' 4 . 9 5 | 

P R O . M K K - 8 1 
A t l as t ! A l o w c o s t r e l i a b l e p r o g r a m m e r 

E P R O M S . R e q u i r e s 4 x P P 3 b a t t e r i e s 
for 

f o r 7 . X 8 I 
2 5 1 6 3 2 . 2 7 1 6 / 3 2 

£ 1 9 . 9 5 

vr. i »o v m m -MO 
UV —4M4 
in>»w I ' A X * - l i l t 

M l M t a - m i ik* — ix:i 
m a u u » v s u * » TOM 

v.: (ni:«r.ar[Mou<scj&" *i »i<J> « eeiiwiu t*tK*i MIO 
Yl t.'.fi « IMtN 0«'« IHM WD 
t, »wrv svjir II«ON ruu a t * um I a I« MM CKO.i" «T4»ls:*»r-

WlCWliWWc! » > »vr? 
7X81. Several inbuilt safeiv 

7.1V stH'kvl. C abled 
£ 7 9 . 9 5 

D H O B I I U V E R A S E R 
C o m p a c t . M a i n s p o w e r e d . S a l e , b u l l y eased. L p i o 3 F . P R O M S £ 1 8 . 9 5 

D H O B I 2 W i t h a u t o m a t i c r i m e r £ 2 2 . 9 5 

B L O P R O M - 8 1 
A uniquely sophisticated 
ICPROM PROGRAMMER 
I n use at v a r i o u s l a b s i n c l . S i n c l a i r 

P . p r o m p r o g r a m m e : f o r t h e 2 5 1 6 . 
2 7 X X s ing le s u p p l y f a m i l i e s , 
yes , e v e n t i n : 27128 f r o m I n t e l . 
C h e c k . R e a d . P r o g r a m i V e r i f y 
a l l o r p a r t o f l - p r o m 

S o i m m e n s e l y use r f r i e n d l y y o u ' l l 
h a r d l y neeci t h e m a n u a l . D e s i g n e d 
f o r t h e b e g i n n e r b u t i n c l u d e s a 
s i n g l e k e y e n t r y r o u t e f o r i h e 
p r o f e s s i o n a l . S u p p l i e d a s 
firmware, t h e n v c d r i v e r r o u t i n e 
a l o n e is w o r t h ' m o r e t h a n t h e p r i c e 
o f B l O P R O M - 8 1 . N 'o p e r s o n a l i t y 

C a r d s , o r o t h e r a d d i t i o n s , j u s t 
f e a t u r e s . O i i - h o a r d V p p g e n e r a l i o n . 2 8 p i n 
c o n n e c t o r a n d e x t e n d e r p l u g . A B S cast- . 

D r e a m - 8 1 
I t i l l 6 4 K R a m p a c k w i t h l i n k o p t i o n s t o d i s a b l e 0 - 8 - 1 6 K . P i l l s ; i 28 

P i n E P R O M s o c k c t l o r 2716 . 2 7 3 2 ' 2 7 W a n d even t h e latest 27128 
I r o m I n t e l , Hast s l i m [ p r o m o p t i o n , p r o f e s s i o n a l l y b u i l t a n d t es ted . 
I n a n A B S case w i t h a n I . F . D i n d k a t o i £ 5 9 . 9 5 

M K M K - 8 1 
A 4 k C M O S R A M a n d l i t h i u m b a t t e r y u n i t . Easy S A V P i n g , ! 0 y r | 

s t o r a g e a n d i n s t a n t r e t r i e v a l o f p r o g r a m s . Res ides i n 8 - I 2 K o r I 2 - 1 6 K 
o f 2 X 8 1 . £ 2 9 . 9 5 1 

< R A M K - X I 
I n g e n i o u s h a r d w a r e / s o f t w a r e a l l o w s t h i s 16K C M O S R A M w i t h I 

l i t h i u m b a t t e r y l o C O - e x i s t i n s a m e m e m o r y a rea as o r d i n a r y R A M . 
7 X 8 1 . an m u l t i t a s k o n t w o c o m p l e t e l y i n d e p e n d e n t p r o g r a m s . £ 7 9 . 9 5 1 

P R I N T E R M O N I T O R A C C E S S O R I E S 

M S B M o n i t o r S t a n d l o r BBC m i c r o . 
Si ts o v e r t h e Beeb 1 7 " x 1 2 " x 3 . 7 5 " 

P & P £ 3 . 5 0 £ 1 9 . 9 5 
P S S S t a n d a r d p r i n t e r s t a n d s f o r 

O K I F p s o n e tc . 1 5 " x 1 2 " x 4 . < " . 
P - P £ 3 . 5 0 £16 .95 

P S I . l a r g e m o d e l 1 7 " x 1 4 . 5 " x 3 . 7 5 " 
P & P 1 3 . 5 0 £19.95 

I P S C - 3 l o r E p s o n M X - l f i O e t c . 
I e t c . 21 " x 1 4 " x 3 . 7 5 " 

P & P £ 3 . 5 0 £ 2 2 . 9 5 
C L S T O M P R I N T E R 

S T A N D S f o r l a rce r p r i n t e r s 
P . O . A . 

P O T P r i n t e r O u t p u t f r a y f o r 
I I " f a n f o l d p a p e r P & P £ 3 . 5 0 

£16 .95 

\tr U K . V A I e x t r a . N o V A T o n e x p o r t s P + P t K . F r e e . 
E u r o p e 4 5n/o — o v e r s e a s f I 0 * o T L X 8 1 5 7 4 C M L 

<GEtf> ^DFTmSr LTD 
^?IMEW RELEASES FOR EASTER 

DISCO DAN For SPECTRUM 48K £4 .95 
C a n p o o r D a n d e c o n t a m i n a t e t h e a t o m i c f u e l r o d s i n t i m e 7 In t h i s n e w 
3 0 m a c h i n e c o d e g a m e , y o u c o n t r o l D a n D a n T h e A t o m i s e r M a n . 
j u m p i n g huv. f r o m d i s c t o d i s c , t r y i n g t o r e d u c e t h e e v e r i n c r e a s i n g 
r a d i a t i o n l e v e l s i n a n a t o m i c p i l e . H o w e v e r . U p ' n ' A t o m A r r y a n d h i s 
g a n g o f v a g r a n t p a r t i c l e s a r c t h i r s t i n g f o r t h e e n e r g y i n y o u r b a c k p a c k , 
w h i c h m a k e s l i f e a b i t a w k w a r d a t t i m e s . T h e n t h e r e ' s R o n t h e 
R a p a c i o u s R o b o t n o t t h e s o r t t o m e e t i n a d a r k a l l e y ( o r a n y w h e r e e l s e 
f o r t h a t m a t t e r ! ! ! 

GALACTIC EMPIRE For BBC-B (O.S. 1.0+ )..£9.95 
A g a m e o f i n t e r - s t e l l a r l o g i s t i c s . t r a d e a n d b a t t l e . Y o u a n d y o u r f e l l o w 
g a l a c t i c w a r l o r d s m u s t w a g e w a r a c r o s s t h e G a l a x y , u n t i l o n e o f y o u 
a c h i e v e s t o t a l s u p r e m a c y . Y o u m u s t b a l a n c e y o u r r e s o u r c e s t o f u e l 
c o ' n m s a t i o n p r o g r a m s . s t 8 r s h i p p r o d u c t i o n . b a t t l e c a m p a i g n s a n d a 
h o s t ' o f o t h e r e n t e r p r i s e s w h i l s t f i g h t i n g o f f a t t a c k s f r o m o t h e r w o r 
l o r d s , a v o i d i n g f a m i n e , p l a g u e s a n d n a t u r a l d i s a s t e r s s u c h 3 s s u p e r 
n o v a e , b l a c k . h o l e s a n d a c c i d e n t s i n h y p e r s p a c e . 

DIGGER MAN For LYNX 48/96K £7 .95 
T h e n a s t i e s a r e o u t t o g e t y o u . a s y o u r u n a r o u n d t h e l e v e l s a n d l a d d e r s 
o f t h e f o u r d i f f e r e n t s c r e e n s i n t h i s n e w a n d e x c i t i n g m a c h i n e c o d e 
<J0 m e I ! Y o u r o n l y d e f e n c e i s y o u r t r u s t y s p u d e ! Y o u m u s t d i g h o l e s i n 
t h e l e v e l s s o t h a t t h e n a s t i e s f a l l i n . t h e n b o s h t h e m o n t h e b o n c e , s o 
t h a t t h e y f a l l a " t h e w a y t h r o u g h B e w a r e t h o u g h , g i v e t h e m t i m e t o 
c r a w l o u t o f t h e h o l e a n d t h e v t u r n p u r p l e w i t h r a g e b e c o m i n g t w i c e a s 
o i f f i c u l t r o d e s t r o y " 

TWINKLE For LYNX 48/96K £ 7 . 9 5 
W a v e u p o n w a v e o f s w o o p i n g , d a r t i n g , a l i e n r a m s h j p s , d i v i n g f i r e b a l l s , 
p e r i l o u s e n e r g y b a n d s ' a n d m o v i n g s p a c e d o c k s a l l c o m b i n e w i t h 
i n c r e d i b l e s o u n d a n d t e c h m c o i o u r g r a o h i c s . t o m a k e t h i s o n e o f t h e b e s t 
a n d f a s t e s t g a m e s e v e r l i k e l y t o b e s o o n o n y o u r L y n x . W i t h c h o i c e n f 
j o y s t i c k o r k e y b o a r d c o n t r o l s . 

Available (mm al! good computer shops, or by mail order 
All tapes despatched within 48 hours of receipt of order. 

Access ordes welcome. 

GEM SOFTWARE 
Unit D, The Malt ings, Stat ion Road, 

Sawbr idgewor th , Herts. Tel: (0279) 7 2 3 5 6 7 

COMPUTER 
PARK '84 

For a h o l i d ay 
y o u wi l l n e v e r f o r g e t 

J o i n o t h e r c o m p u t e r e n t h u s i a s t s f o r a w e e k f u l l o f e x c i t i n g a n d 
i m a g i n a t i v e c o m p u t e r a c t i v i t i e s . A t C o m p u t e r P a r k w e g a t h e r 
t o g e t h e r i n o n e p l a c e m o r e e q u i p m e n t a n d e x p e r t i s e t h a n y o u 
a r e l i k e l y l o c o m e a c r o s s a n y w h e r e e l s e . Y o u w i l l h a v e t h e 
o p p o r t u n i t y t o u s e : a v a r i e t y o f c o m p u t e r s , r o b o t s , t u r t l e s , 
g r a p h p l o t t e r s , l i g h t p e n s , g r a p h i c s t a b l e t s e t c . 
H e r e a r e j u s t a f e w o f t h e C o m p u t e r P a r k f e a t u r e s : 

• M o r e c o m p u t e r s t h a n p e o p l e ! 

• C o m p u t e r r o o m s o p e n f r o m 9 a m t o 1 0 p m . 
• P rogramming techn iques : u t i l i t ies ; games ; expert sys tems 
etc. 
• R a n g e o f c o m p u t e r l a n g u a g e s : F o r t h . L I S P , P a s c a l , m a c h i n e 
c o d e e t c . 
• Ac t i v i t i es sui table for beginners t h rough to exper ts (more 
act iv i t ies than y o u wi l l have t ime for ! ) . 
• Excel lent superv is ion ( lots of en thus ias t ic , ta lented s ta f f ) . 
• C o u n t r y H o u s e l o c a t i o n ' . 
C o m p u t e r P a r k i s a h o l i d a y d e s i g n e d s p e c i f i c a l l y f o r t h o s e 
i n t e r e s t e d i n c o m p u t e r s . I t i s N O T s i m p l y a n a c t i v i t y h o l i d a y 
w i t h a c o m p u t e r o p t i o n . W r i t e o r p h o n e f o r y o u r f r e e b r o c h u r e 
a n d j u d g e f o r y o u r s e l f . 

Compu te r Park ' 8 4 
2 5 Bridge St ree t . Ro thwe l l , Ke t te r ing , No r than t s N N 1 4 2 J W 

Te lephone ( 0 5 3 6 ) 7 1 2 6 2 7 
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I E l * EE 
BUGS IS A SIMPLE game which I hope will 
show that some good games can be written for 
your Atari even if you do not understand some 
of the more advanced programming tech-
niques. No player-missile graphics, no VBI 
routines, all of the action is achieved by Pokes 
to the screen. By level 9 the action gets quite 
fast. 

You plav the part of a ladybird who has to 
harvest a whole host of aphids by collecting 
them into one of four 'nests' on each side of 
the screen. Dotted around the place are 
several mushroom looking things which, if 
you touch them, will hatch out into more 
aphids. These arc poisonous to a degree and 
will sap your strength but strength can be 
made up by pushing the aphids right into the 
nests and killing them. There are some aphids 
which are deadly — the orange ones — and 
touching these will mean instant death. These 
will multiply i f you are not quick enough in 
collecting the green aphids. I f your strength 
falls to zero, you die and you must have a 
certain strength ratio to progress to the next 
level. 

In order to achieve the maximum speed 
possible in Basic, the main game loop has 
been kept short and all routines which may be 
needed during the course of play are at the 
beginning of the program. Routines which are 
used only once or infrequently are put at the 
end of the program. 

Line 10 sends the program immediately to 
the initialisation and titles. 

Line 20 is a simple delay loop with the 
variable D L set at different points in the 
program. By putting this loop at the begin-
ning of the program more accurate timing can 
be achieved. 

Lines 30-50 maintain the score. The 
variable SC keeps track of the points scored 
by killing aphids less points deducted for 
hatching them out. CSC is the maximum 
score at any one point during the game and 
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Score is only updated i f the points gained 
exceed the maximum so far. 

Thus hatching an aphid puts you back a 
number of points and you must kill more to 
get to a stage where you can increase your 
score. STR is a measure of your strength and 
if this falls IO 0 the program jumps to the 
death routine. Line 50 stops the 'attract' 
mode. 

Lines 60-150 are the main subroutine to 
determine if the aphids you are collecting 
collide with anything. The variables M and 
M2 hold the next location to which the aphid 
will be pushed. I f that location is a 'mush-
room' then the routine jumps to line 150 
which hatches out the mushroom and 
decreases your score. I f the aphid is going to 
collide with anything else — line 70 — then 
we must determine if it is possible for the 
aphid to move aside. 

Death routine reached 
This is determined in lines 95-110 which 

search an array for all possible locations of 
escape. I f none can be found, the program 
exits the loop to line 115 which kills the aphid 
by Poking the ladybird into the aphid's 
position.The score is increased in line 120 
and this line also resets the timer and checks 
to see if all the bugs have been killed. I f there 
is room for the aphid to escape then line 105 
jumps out of the loop and returns to line 75 
which places the aphid at the next available 
blank position. 

Lines 200-255 are the main game loop. Line 
200 reads the joystick and i f it is nor being 
used, moves your ladybird to a new position 
chosen randomly from the array MPOS. This 
line also contains a delay routine according to 
the level of the game. 

Line 210 determines the position you are 
trying to move to i f the joystick is active and 
the following lines determine i f something is 
in that position. 

Line 240 contains a delay loop to set the 
action at a speed commensurate with current 
level and line 245 moves your ladybird to the 
next position. 

Lines 500-580 determine bonuses and take 
you to the next level when all the bugs have 
been killed. Note that line 500 will skip the 
bonus and next level i f you have failed to 
improve your score in a particular level. 
These lines are fairly simple and merely give 
you 5 bonus points for each remaining mush-
room and then increase the level (LV). 

Lines 600-665 are the death routine reached 
either by hitting the killer bug — line 230 — 
or bv losing all your strength — line 45. Line 
600 simply Pokes your position with all the 
characters available accompanied by some-
sound before going on to give an end of game 
message. 

Lines 800-820 are the sounds used when an 
aphid is killed. Note that the routine is used in 
different ways by jumping to the beginning — 
line 530 — or entering part way through — 
line 115. By entering a subroutine at different 
points, one routine can serve several 
purposes. 

Lines 900-930 add a new orange bug i f a 
certain time has elapsed without killing an 
aphid — line 235. It simply Peeks the screen 
to find a blank position and then Pokes in the 
character representing the orange bug. I f you 
want more killer bugs to appear reduce the 
figure 3 in line 235. 

Lines 1000-1100 are the titles and options 
and are quite straightforward. Note again the 
sound subroutine being used at different 
points. 

Lines 1200-1280 initialise things. The array 
ST holds the amount by which various 
positions of the joystick will move your 
character. By reading this array in line 210 
much greater speed can be achieved than by 
using I f . . . Then statements. MPOS holds 

(continued on next page) 
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(conhnucd from previous page) 
the eight possible positionsof movement from 
a given poini. I .inc 1250 lowers RAM top to 
make way tot the rcdcl'mcd character set. 

C h a r a c t e r C o d e U s e 
// 3 Mushroom 
S 5 Aphid 
% 5 Border 

' 7 Killer Bug 
Lines 1 "500-1790 draw the surrounding 

border and Poke in all the characters of the 
display. The various numbers in ihe loops and 
in the data statements are olTsets Irom the top 
leti position of the screen. Lines 1650-1660 
Poke in ihe mushrooms and lines 1700-1730 
Poke in iIn- bugs provided that nothing 
already occupies the space. 

Lines 2000-2050 alter the display list to give 
two lines of Graphics I followed by 21 lines of 
Antic mode \ (Graphics 12) and one line of 
Graphics 1. Lines 2500-2595 change the 
(JJJJhicter set. 

Listing 1. 
10 C0T0 1888 
19 REM XI DELAY SUBROUTINE » 
28 FOR 0=1 TO Dt:NEXT 0:RETU«N 
29 REM XX UP-DATE SCORE ETC XX 
38 IF SO CSC THEM CSOSCiSCOflE-CSC*6SC 
35 STft-lwr(SC)/3:tF STR<0 THEN STR-8 
48 POSITION 28,0j-» "223 • |INT<STR) |* 
'sPOSlTlQN 29,0s? *SCORE 'tSCOREj 

45 IF STR<«e THEN P0? iOOTO 488 
38 POKE 77,8iRETUflN 
59 REM XX CHECK FOR COUtSICNS ETC XX 
69 M«Z2:M2»Z2-Z 
65 IF PEEK<M»M2)-3 THEN 158 
78 IF PEEK<M*M2>=4 OR PEEK(H»H2)=5 OR 
PEEK<M,M2>»7 THEN 95 
75 POKE M,8:POKE H*M2,4 
88 SOlND 1,10,8,6JSOINO 1,0,0,8sRETUFN 
95 FOR I"0 TO 7:H2"HP0SU> 
105 IF PEEK(H«H2>=0 THEN POP :G0T0 75 
110 NEXT I 
115 POKE 2,8;P0KE H,6iG0SU8 815 
128 8J0S-BUGS-1«SC-SC* J 8:SCORE-SCORE* 2 
«CSC«CSC*21POKE 28,0:POKE l9,8slF BUGS 
<«8 THEN POP sGOTO 590 
125 :H2«0:G0SU8 38 
138 RETURN 
138 POKE M»H2,4 :BUOS*flUGS* 1 :TS=TS-1 :SC 
•SC-(< LVK6*6>-TS)X4:G0SU9 39:GOTO 48 
199 REM XX MAIN CWlC ROUTINE XX 
208 S=ST1CK(0) : IF S-M5 THEN 22-Z+MPOSC 
tNr<WD(8)X8)) iFOR D=l TO 72-LVX8:NEXT 
0:G0T0 215 

2'.0 Z2«Z«ST<$) 
215 IF P£EK<22)-5 THEN 208 
22e IF PEEK<22>»3 THEN GOSUB 158 
225 IF PE£K(22)"4 THEN GOSUB 60 
236 IF P£EK<22)"7 THEN GOTO 688 
235 IF PEEK<19)>3 THEN GOSUB 903 
240 FOR D»l TO 45-LVX5:NEXT 0 
245 POKE 2,0:Z=Z2:POKE 2,6 
258 SOUND 0,12,10,4 :SO>.NO 8,0,8,8 
255 C-OTO 200 
499 REM XX LEVELS BONUSES SX 
500 IF SC<CSC THEN 538 • 

528 GRAPHICS 17:P0SIT1CN I6;*LEV 
EL ' ;LV 
525 FOR 1=1 tO 2&-<aVI6*6)-TS):POSITI 
ON 1-1,11:? i<J;'I':B0NUS=BflKUS+5 
53d U=2:G0SU8 818:V=I 
535 IX=18:G0SUB 28 
548 POSITION 4,13:? »6;'BONOS ';BOWS 
515 NEXT I:BSOBSC*BONUS 
558 0L=5i8:G0SU8 28 
555 LV=LVM:IF LV>9 THEN L<$"9 
568 ? <6;CHR*(I25):P0SITICN 6,9:? «6; ' 
LEVEL *;LU:SOLNO 8,255,18,8:S01M> 1,25 
4,18,8 
565 FOR I"8 TO 255:P0KE 788,1 jNEXT 1 
575 0L=588:GOSU0 28:G0SU8 828 
588 6CNJ$=8: GRAPH ICS 8: POKE 755,8: POKE 

718,8:GOTO 1268 
599 REH I I END Of G#€ ROUTINE IX 
688 FOR 1=255 TO 8 STEP -5-.S01KD 8,255 
-1,18,8:F0ft D»1 TO 5iNEXT DtPOKE Z,I:N 
EXT I 
618 FOR 1=1 TO 3:G0SUB 815:HEXT I 
628 GRAPHICS 18:POSITION 5,8:? I 6 ; ' ( £ l 
L M E * 
625 IF SCORE>HI THEN Hl=SCORE 
638 POSITION 2,2:? » 6 j ' » » » » < « « « 

635 POSITICN 5,4:? I6;'SC0RE ';SCORE 
648 POSITION 5,6:? Mj'HI-SC ";Ht 
645 POSITION 2,8:? 8 6 j ' » » » » < « « « 

658 POSITION 3,18:? «6; 'press s ta r t to 
play again* 

655 POKE ?11,P£EK(28) 
668 IF PEEK<53279)06 THEN 655 
665 G5WHICS 9:PCK£ 718,8:P0KE ?55,8:S 
C=18:CSC=8:BSC=8:LV=!:GOTO 1268 
888 REH IX SOtNOS ETC I I 
818 FOR Sa14 TO 8 STEP -V:S01ND 8,SI 18 
, 12, S: NEXT S 
815 FOR $=14 TO 8 STEP -V:SONO 8,158-
SI18,12,S:®CT S:SOUN> 8,8,8,8:R£TURN 
828 SftJNO 8,8,8,8:S01W> 1,8,8,8:RETUFN 
899 REH II ADD NEN KILLER BUG I I 
988 X=SCREENMNT(RND(8)I799)»48 
916 IF PEEK(X)<)8 THEN 988 
928 POKE X,7 
938 POXE 19,8:P0KE 28,8:RETUSN 
1888 REM I I TITLES I I 
1885 GRAPHICS 18:U=1 
1818 FOR 1=1 TO 17 STEP 2:POSITION 1,8 
:? 16;'=,:P0S!T1CN 1,11:? M - . ' ^ N EX 
T I 
1828 FOR 1=1 TO 8:P0$ITICN 1,2:? W j ' b 
^POSITION 1-1,2:? »6;' '-.POSITICN 19-
1,2:? #6; V:POSITICN 28-1,2:? 16; ' ' 
1825 80SU6 88:NEXT I 
1829 OLa588:GOSU8 28 
1838 POSITION 9,2:? «6;'ug* 
1835 GOSUB 818 
1848 POSITICN 9,5:? I6;'hjj':POSITION 4 
,7:? *6; ' les ellinghan' 
1845 GOSUB I288:DL=758:G0SU8 28 
1858 POSITICN 2,5:? 16; ' select level ' 

jLV 

1855 POSITICN 1,7:? J f j ' p r e s s staM to 
play' 

1868 IF PEEK(53279)=5 THEN GOSUB 815:L 
IttAHIiIF LV>9 THEN Utel 
1862 POSITICN 15,5:? «6;LV 
1865 IF PEEK(53279)=6 THEN 1258 
1888 P=PEEK<788):POKE 783,PEEK(718)iPO 
KE 718,P 
1898 OL-258:GOSUB 28 
1188 GOTO 1868 
1288 REH I I INITIALISE I I 
1218 DIM ST(14) ,W0S<7> 
1215 LVfcl:SC=18:0=l 
1228 FOR I«1 TO M:READ A:ST(I)=At«XT 
I 

1225 OATA 8,8,8,8,41,-39,1,8,39,-41,-1 
,8,48,-48 
1238 FOR 1=8 TO 7:READ A:HPOS(l)=A:NEX 
T I 
1235 OATA 1,"1,39,-39,48,-48,41,-41 
1245 RETURN 
1258 POKE 186,PtEK( 186) -5:GRAPHICS 8:P 
OKE 718,8:P0KE 755,8 
1255 GOSUB 2588 
1248 tt=«:H2=8:2=8:Z2=8:BUGS=LVI3:TS=LV 
16*6 

1265 POKE 756,CS/256:G0SU8 2888 
1278 POKE 718,18 
1275 SCREE)^PEEK(88)t256IPEEK(89) 
1288 GOSUB 1588:GOSUB 38:P0KE 19,8:P0K 
E 28,8:GOTO 288 
1499 RcH I I DR4( SCREEN II 
1588 FOR 1=48 TO 79:P0KE SCREENM ,5:NE 
XT 1 
1518 FOR 1=88 TO 839 STEP 48:POKE SCRE 
ENH,5:P0KE SCR£ENH»39,5:NEXT I 
1528 FOR 1=848 TO 879-.POKE SCREEN+1,5: 
NEXT I 
1545 RESTORE 1568 
1558 FOR 1=1. TO 5:REAt> A:POKE SCREENS 
85*I,A:HEXT I 
1568 DATA 44,37,54,37,44 
1578 POKE SCREEN»892,LVM6 
1688 ROi 
1618 RESTORE I628:F0R 1-1 TO 24:R£AD A 
:P0KE SCREENS,5:>€XT I 
1628 DATA 361,362,363,441,442,443,98,1 
88,138,148,178,188,476,477,478,556,557 
,558,748,742,788,732,828,822 

I 16 YOUR COMPUTER. MAY 19R4 

1638 FOR 1=1 TO LW6+6 
1648 X=SCREENHNT(FND(8)I799)«48 
1659 IF PEEK<X)=5 THEN 1648 
1668 POKE X,3:NEXT I 
1788 FOR 1=1 TO LVI3 
1718 X=SCREEN+INT(fWD(8)I799)f48 
1728 IF PEEKOO-5 OR PEEX(X)=4 THEN 17 
18 
1738 POKE X,4:NEXT 1 
1748 2=SCRE£N^588»IiIF PEEK(Z)<)8 THEN 
1=1*1:GOTO 1748 

1745 POKE 2,6 
1758 X=SCREEN+INT(RND(8)I799)*48 
1768 IF PEEK(X)=5 OR PEEK(X)=4 OR PEEK 
(X)=3 THEN 1758 
1778 POKE X,7 
1798 RETURN 
2888 REH I NEW DISPLAY LIST I 
2885 POKE 559,8 
2818 DL=PEEK(568)*256IPEEK(561> 
2828 POKE DL*3,78:P0KE DL+6,6 
2838 FOR 1=7 TO 27:P0KE DL+I,4:NEXT I : 
POKE 0L*28,6:P0KE 0L*29,65 
2848 POKE 01*38,PEEK(568) iPOKE DL*31,P 
EEK(561) 
2845 POKE 559,34 
2858 RETURN 
2588 REH I 0W1GE CHARACTER SET I 
2585 RESTORE 2538 
2515 CS=(PEEK(186)*1)1256 
2528 DIM MCK32) :FOR 1=1 TO 32:REA0 A: 
HC$(1,I)=CHR$(A):NEXT I :A=USR(ADR(HCi) 
,57344,CS) 
2538 DATA 184,184.'33,284,184,133,283, 
184,133,286,184,133,285,162,4 
2535 DATA 168,8,177,283,145,295,136,28 
8,249,238,284,238,286,282,298,248,96 
2558 RESTORE 2588 
2568 READ A:IF A*-l THEN RETURN 
2578 FOR J=8 TO 7'.READ B:POKE CS*AI8*J 
,B:«XT J:G(JTO 2568 
2588 DATA 6,8,28,65,213,81,213,68,28 
2585 DATA 4,138,48,178,178,178,48,48,1 
38 
2598 OATA 3,68,255,255,169,48,48,48,17 
8 
2592 DATA 7,65,28,85,85,85,28,23,65 
2595 DATA - 1 . H 



Commodore 
International Computer 

Art Challenge. 

£150,000in prizes to be won/ 
> a r e p l eased to 

a n n o u n c e the i r first I n t e r n a t i o n a l C o m p u t e r A r t C h a l l e n g e , a n d invi te 
e n t r a n t s t o s u b m i t the i r w o r k f o r j u d g i n g b y J u n e 1st, 1984. 

E n t r i e s f o r this i m p o r t a n t n e w c o m p e t i t i o n m u s t b e g e n e r a t e d 
o n C o m m o d o r e 64 or Vic 20 c o m p u t e r s , a n d m a y cons is t of e i ther a still 
p i c t u r e o r of d y n a m i c g r a p h i c s of n o m o r e t h a n 60 s e c o n d s d u r a t i o n . 

l l i e r e a r c t h r e e a g e ca tegor ies : u n d e r 12; 12 t o 17; a n d 18 y e a r s 
o r over. Al l e n t r a n t s m u s t b e a b l e t o d e m o n s t r a t e the i r skill o n 
C o m m o d o r e e q u i p m e n t a n d exp l a in thei r m e t h o d s a n d d e v e l o p m e n t 
of the i r e n t r y if r e q u i r e d t o d o so b y t h e p a n e l of j udges . 

P r i z e s i n e a c h of t h e 3 a g e g r o u p s a n d t h e 4 e n t r y c lass i f ica t ions 
( e x p l a i n e d in the leaflet) a r e as fo l lows : 

1st P r i ze . £1 ,500 w o r t h of C o m m o d o r e e q u i p m e n t to t h e 
winner ' s choice . 

2 n d Pr ize . £1 ,000 w o r t h of C o m m o d o r e e q u i p m e n t . 
3 rd Pr ize . £ 7 0 0 w o r t h of C o m m o d o r e e q u i p m e n t . 
I n a d d i t i o n , w i n n e r s will h a v e t h e o p p o r t u n i t y to see t he i r 

w o r k in a ser ies of u n i q u e e x h i b i t i o ns ac ross t h e wor ld , a n d a specia l 
s c h o l a r s h i p w o r t h £ 5 , 0 0 0 will h e a w a r d e d t o o n e w i n n e r in e a c h 
p a r t i c i p a t i n g c o u n t r y to f u r t h e r h is o r h e r a r t e d u c a t i o n . 

All e n t r a n t s will r ece ive a ce r t i f i ca te of entry . T h e r e a r e n o c a s h 
a l t e rna t ives t o a n y of t h e se pr izes . 

H o w to enter. Lea f l e t s w i th fu l l de ta i l s o f the C h a l l e n g e a n d 
t h e e n t r y form; a r e ava i l ab l e a t C o m m o d o r e dea le rs . C o m m o d o r e 
U s e r C l u b s , m o s t m a j o r retail c o m p u t e r s h o p s a n d at s tores wi th a 

c o m p u t e r d e p a r t m e n t I n c a s e of d i f f i cu l ty o r fo r a d d i t i o n a l cop ics , 
p l ea se wr i t e t o : 

T h e C o m m o d o r e I n t e r n a t i o n a l C o m p u t e r A r t C h a l l e n g e , 
C . r a n a r d C o m m u n i c a t i o n s , 4 B a b m a c s Street, L o n d o n S W l Y 6 I I D , 
u s i n g t h e c o u p o n p r o v i d e d . 

ft commodore 
^ Number One 
in the world of microcomputers. 
P l e a s e ru sh m e a leaflet a n d e n t r y f o r m f o r T h e C o m m o d o r e | 

| I n t e r n a t i o n a l C o m p u t e r A r t C h a l l e n g e . 

N a m e — 

A d d r e s s 
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MPIRE5 
When a Galactic war breaks out 

there is only one winner -
make sure it's you! 

Empires is a s e e n b e f o r e . l t isa fully player 
interactive s t ra tegygame f o r i i n d an-vji^M^rhe basic sot 
contains three-placers1. ExpansionseVonc c o n t a i n s t h r e e more. Each player 

controls a unique rape-struggling to take^ovei- the galaxy. Mining companies, space 
fleets and sound strategy allcoritribHt<Mo' the snccessof your race; but beware the 
other players will be tiding.tQ tea^your empire apart. The skill required to organise 

your empire as it grows is enormous. To assist you galactic maps and data cards 
are provided. Soon further expansion sets will be available to give you an 

advantage over the other players. Move information is transferred via cassette to 
the umpire who analyses it with his program and returns the new data to (He-

players. Messages can be sent to other players in the same way. 

THIS IS A NEW CONCEPT IN STRATEGY 
GAME PLAYING. 48K SPECTRUM 

CONTENTS: * THREE PLAYER CASSETTES, ONE UMPIRE CASSETTE, 
4 GALACTIC MAPS, 81 DATA CARDS, 1 FULL SET OF RULES, 3 PLAYER INSTRUCTIONS 

Price £19.95. Send order to: 
IMPERIAL SOFTWARE 

Please send me copy/copies of Empires Basic Set IMPERIAL HOUSE 
, , 153 CHURCHILL ROAD 

Total cheque/P.O. enclosed PARKSTONE 
Cheques payable to Imperial Software. POOLE 

DORSET 
Name 

Address 

Age 
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QUICK LCAD 
Paul Rhodes with a 
program to stop you 
pulling your hair out! 
TAPBSYS IS A machine code program for the 
48K ZX Spectrum designed to alleviate 
loading frustration. Its main purpose is to 
decrease loading lime, but it can also be used 
to save and load at a slower, more reliable rate 
than normal. The program also includes a head 
reader routine. 

The program can be loaded to any location 
nnnnn in the top 32K of memory — from 
32768 to 63663. Before Loading, type 

CLEAR nnnnn - 1 
This protects Tapesys from the Basic 

system and the New command. Then load 
with the line: 

LOAD "TAPESYS" CODE nnnnn 
Once the code has been loaded, enter the 

command 
PRINT USR nnnnn 

This will return the address from which the 
program can be run with either: 

RANDOMIZE USR (run address) 
or 

RANDOMIZE USR USR nnnnn 
followed by a colon, and one of the commands 
Pause, Save, Load, Verify, Merge or Cat. The 
syntax for these commands is the same as in 
Sinclair Basic, including the use of Line, 
Code, Screen$ and Data as described in the 
Spectrum manual, the only exception being 
Cat — under key 9 — which is used with no 
parameters. Commands can be strung 
together, separated by colons, as in Basic, for 
example 
RANDOMIZE USR USR nnnnn: PAUSE 4: 
SAVE ' Program" LINE 10: CAT 

This line will call the machine code, set it to 
run at speed 4, Save the program to auto-run 
on loading from line 10, and finally enter the 

head reading section of the program. 
PAUSE: This command is used to select 

one of 10 operating speeds, numbered 0 to 9. 
The syntax for the command is: 

PAUSE (required speed option) 
.The approximate baud rate will then be 

displayed at the bottom of the screen — see 
table for more accurate figures. Pause 1 is 
equivalent to the normal Spectrum load/save, 
while Pause 9 is nearly 2.5 times as fast. Pause 
0 is a special low speed, giving greater 
reliability when loading. Note that a program 
or other data block can not be loaded at a 
different speed to that at which it was saved, 
so commercial software cannot be loaded 
using Tapesys — except at pause 1 — unless 
you make a high or low speed copy of the 
program. The Pause command can be used in 
conjunction with any of the other recognised 
commands. 

SAVE, LOAD, VERIFY, MERGE: All 
these commands are used in exactly the same 
way as in Basic. They must follow a Rand 
USR statement, as shown above, and, i f the 
speed is to be changed, a pause n command, 
as already described. l*or example 
RANDOMIZE USR USR nnnnn: PAUSE 
3: SAVE "name" DATA a$(): VERIFY 
" " DATA aS() 

Approximate baud rates taking normal 
speed at 1500 baud. 

Pause Baud Rate 
O 1431 
1 1500 
2 1860 
3 1929 
4 2747 
5 3 0 4 8 
6 3 2 3 6 
7 3 3 0 4 
8 3 4 7 4 
9 3 6 3 5 

I f you wished to save something else, say a 
screen, at the same speed, then the pause 3 
command would not have to be repeated, so 
the line might read: 

RANDOMIZE USR USR nnnnn: SAVE 
"screen" SCREENS 

The program has two other features worth 
mentioning here. First, when the item to be 
loaded is found in the tape, it is indicated on 
the screen by a flashing asterisk alongside the 
name. Secondly, if an error occurs during 
loading, other than Break, the program will 
instruct you to rewind the tape to the 
beginning of the program and will start the 
loading process again. 

Now to the built-in head reader, which is 
called via the Cat command. This routine will 
load headers from the tape — provided that 
they were saved at the current operating speed 
— and will display the information contained 
in them. This information consists of the type 
of data on the tape — Basic program, "bytes" 
file, character ($) or number (# ) array; the 
filename; the auto-run Line number — for a 
Basic program, the start address — for a 
"bytes" file — or the array name; and the 
length of the data block. To exit from Cat, 
press Break. 

The Tapesys program returns to Basic on 
encountering any character it does not 
understand. The character could be a CHR$ 
13 signifying the end of the line, a command 
other than Save, Load, Verify, Merge, Cat or 
Pause, or perhaps a colon placed immediately 
after a separating colon. This last method can 
be used ro return to Basic in the middle of a 
line. For example 

RANDOMIZE USR USR nnnnn: LOAD 
" " CODE::BEEP 1,10 

To enter the program, tvpe 
CLEAR 49999 

load your favourite hcxioadcr, or type in and 
(continued on page 121) 

Y O U R C O M P U T E R , M A Y 1 9 0 4 1 1 9 



ONLY THE BEST BECOME A.... 

(c 
ai 
ki 
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inc. V A T & p. & p. 
Joys t i ck C o m p a t i b l e 

(Kemps ton . A G F , S inc la i r 
In ter face 2. Protek etc.)* 

'DGftn'ely the oes: 
Si'r<liin!iOa tOi 
Spccirum.. 
- Crash Micro / / 

O T H E R 
A M A Z I N G FEATURES 

« Land ing and take o i l 
I rom J runways p lus 
s teer ing o n the g r o u n d 
* Ful ly Ac roba t i c 
Per fo rmance 
* A i r i i o i c at tack By the 
enemy 
« Cross w inds . 
Tu rbu lence and 
land ing in l o g 
* 4 P i lo l ra l ings . 8 
Beacons, g r o u n d 
features and map 
* A r t i f i c ia l hor izon , 
radar and f l ight 
compu te r . 
* ILS. Flaps. U / C and 
sys tem fa i lures 
* 10D& mach ino c o d e 
w i th comp le t e 
ins t ruc t ions and p i lo t 
no tes 

DIGITAL 
INTEGRATION 

Watchmoor Trade Centre. 
Watchmoor Road. 

Camberley. Surrey GU15 3AJ 
Selec ted p roduc t s avai lao le f rom: 
Roots w o o l w o i I h s , H.M.V. . Menztcs. 
Greens L f S K y s Cur rys . Ri imOelOws Sel f r id f tes S p e c t r u m 
Dealers. V ideo Palace 2 a p p o . and a l l g o o d C o m p u t e 
shops 

F O O T B A L L 
£7 .95 

4 8 K S p e c t r u m 
League Analys is -
Easy to use Pools 
P r e o p t i o n 
With 9 me thods o ' 
tea?r pe r f o rmance 
analysis • le i your 
Spec t rum g u i d e you to 
your p o o l s select ion. 

N I G H T G U N N E R 
£ 6 . 9 5 

4 8 K S p e c t r u m 
Joys t ick Compa t i b l e * 

The air ba t t le who r e 
on ly ncor. survive -
w i th enem y f igh te rs 
a t tack ing f r o m all 
d i rec t ions , fluns 
b la r i ng . oxp los ive 3 0 
g r o u n d at tack sor t ies -
and there 's st i l l »ho 
f l ight home. 

T A X I 
£ 5 . 5 0 

A n y S p e c t r u m 
Bocome a Tax i Driver 
and test your sk i l ls - W I Z A R D S O F 
but bowaro the C O M P U T E R G A M E S 
Reckless Dr ivers ' S O F T W A R E 
Fun for al l t he larmly 

P e a s e s e n d m e : h e 

f o l l o w i n g g a m e s f o r t h e 

Fighter Pilot 48K 
Night Gunner 48K 
Football 48K 
Taxi (Any Spectrum) 
V A T a n d p . & p. i n c l u s i v e w i t h i n U K 
( O v e r s e a s i n c 5 5 p p e r c a s s e t t e ) 

Speclrum 
H £7.95 
• £6.95 
• £7.95 T r a d e a n d 
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e n q u i r i e s 
w e l c o m e . 

L i f e t i m e G u a r a n t e e C h e q u e s p a y a b l e t o D i g i t a l I n t e g r a t i o n 

I enclose a cheque'P.O. for Total. 
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Address. 

Or debit my Access/ Account No. 

Tclo Sales Camber ley <0276) 6 8 4 9 5 9 

Please send to Digital Integration. Dept 
Watchmoor Trade Centre. Watchmoor Road. Camberley. Surrey GU15 3AJ 



Listing 1. 
10 REM hexloader 
20 DEF FN h*<a>-CHR* (INT (a/1 

6>+4B+7*(a>159> >+CHR* (a-16*INT 
(a/16> +48+7*(<a-16*INT (a/16>>>9 
) ) 
30 DEF FN h(h*)=C0DE h«-48-7*( 

hl>"9") 
40 INPUT "START ADDRESS:";* 
50 INPUT "FINISH ADDRESS:";f 
60 FOR n-o TO f STEP 8 
62 PRINT n;": 
65 LET tot=0 
66 REN input the whole line of 

eight hexidecinal figures from 
the? first digit to the laet with 
space* between 
67 REM eg. at address 50000 in 

put the line from C5 to 42 
70 INPUT a* 
75 IF a*-"END" THEN STOP 
77 PRINT a* 
SO FOR b°0 TO 7 
90 LET z=FN h(a*>*16+FN h<a*<2 

> > 
95 LET tot=tot+z 
lOO POKE <n+b>,2 
110 LET a*=a»(4 TO ) 
120 NEXT b 
130 PRINT " = 
13S REM enter total 
140 INPUT t 
150 tOtot THEN PRINT "DATA 

INPUT ERROR": GO TO 62 
160 PRINT t 
170 NEXT n 

(continued from page 119) 
run listing 1. Enter 50000 decimal as the start 
address and 51S71 as the end address. Then 
enter the bytes from listing 3. 

Once it has all been typed in, save it with 
the command 

SAVE "TAPESYS" CODE 50000,1872 
and save the Basic hcxloader, in case it is 
needed to rectify any mistakes. Verify them 
both, enter New and type in and run listing 2. 
This should produce a screen picture, save it 
at a speed you specify, then clear the screen 
and attempt to reload it. I f you get an error 
during loading, remember: " I f at first you 
don't succeed . . 

I f however, the computer does not act as 
expected, then pull the plug to clear the 
computer, type 

CLEAR 49999 
and reload the code and the hexloader. Add 
the line in listing 4, and then type 

RUN 100 

Check the bytes 
The computer wil l then list the bytes for 

you to check against listing 3. Write down the 
address of any errors you see, and when the 
listing has finished the computer wil l allow 
you to correct these mistakes. When finished, 
type in $ as the address, and the corrected 
code wil l be saved. Finally, enter New and go 
back to listing 2. I f you cannot afford the time 
to type all the hex in, perhaps you can afford 
to send £3 to me at 104 Ventnor Gardens, 
Luton, Beds., LU3 3SW for a copy of the 
code on tape. 

Finally, I shall mention a few interesting 
sections of the program. Most important are 
the SABTS - SAVE bytes - and LDBTS -
LOAD bytes — which are almost directly 
copied from the equivalent ROM routines. 
Other major sections equivalent to ROM 

routines are pointed out within the listing, 
and for further details you should refer to Dr. 
Ian Logan's excellent Complete Spectrum 
ROM Disassembly, which was invaluable 
during the development of the Tapesys 
program. The major extra routines I have 
added are those dealing with relocating the 
program, decoding the Basic line, changing 
the speed, and the head reader. I wi l l now deal 
briefly with each of these. 

The RELOCAT E routine at the beginning 
o f the program first works out the 
displacement of the routine from the address 
to which it was originally assembled — note 
that i f you change the Org, you must also 
change the L D BC,C350 at the beginning of 
the program to te new address. On entry, BC 
always holds the number in the USR 
statement. The start of the table of addresses 
to be altered — RELCD — is then calculated 
using this displacement. 

The routine fetches in turn all the 2-byte 
addresses until it comes across a 0000 at 
which point it returns with the Run address — 
PSTRT - in BC. 

It adds the displacement to find the enw 
address, fetches the 2-bytc number from this 
address, adds the displacement to this 
number, and replaces it in the program, then 

Listing 2. 
1 0 B O R D E R 0 : P R P C R 1 : I N K 7 : C L a ? _ 
2 0 T O R f - 0 T O 1 7 4 . S T C P 2 ; P L O T 

0 , / ; DRAW O O E R l ; f . 2 . 7 4 . - f : P L O T 
2 S S , t : D R R U O U f f » 1 ; - f , 1 7 4 . - f ; H E X 
T f 

2 6 F O R f o 0 T O 1 7 4 S T E P »-• P L O T 
0 , / . - D R R U O U E R l ; l 7 4 - / , - F : P L O T 
S m ® , f : D R R U O U E R 1 ; - 1 7 4 + f , - f : N 

e r x r f 
3 0 PCJR f a l T O 7 : P R I N T P R P E R f 

- t f o l J ; R T 7 + f ,9; •• 
: N E X T f 

4 0 I N P U T " P R U S E C0 T O 9 ) : " ; p 
4 C L E T P * I N T P : XT p < » -OR p > 9 

T H E N CO T O 4 0 
S 0 R R N D O H X Z E U S R U S R E M M : P R 

U S E P : S A U E " p i C - P R U B E ' * » S T R * p S C 
R E E N * 

6 0 C i - S R R N D Q H I Z J ! U S R U S R S 0 B 
0 0 .* L O R D " " S C R E E N * 

7 0 OO T O 4 0 

jumps back to fetch the next address for 
alteration. The routine modifies itself, so 
running it a second time will have the same 
effect, except to return and Run address, 
which is wahy Randomize USR USR nnnnn 
works. 

Decoding the Basic line is much simpler. It 
involves getting the next character in the line 
after the colon and comparing it to each of the 
six recognised comands in turn. I f it matches, 
the correct routine is activated, then the next 
statement is considered. Otherwise, a return is 
made to Basic, with CH A D D holding the 
address of the character that does not match. 
Basic expects either a colon or Enter, so any 
other character wil l give error C — Nonsense 
in Basic. 

The changing of the speed involves altering 
the lengths of the delay loops in SABTS and 
LDBTS. The eight values for each speed are 
stored near the end of the program at 
PAUSD, the current speed number in 
PAUSNO and the 'nnnn BD' messages at 
MSGP. The nubmer o possible values 
recognised is limited to the value in the CP 
instruction near the beginning of the Pause 
routine. .]" 

Alter speeds easily 
You can add your own speeds, or alter those 

included fairly easily, mainly by trail and 
error — the methods for calculating the exact 
values are too complicated to go into here, 
except chat the fourth and seventh numbers 
should be identical, and the fifth number two 
greater. Remember, i f you add a speed, you 
must also add a message to the MSGP list, 
terminated by 8D hex, and alter the CP 
instruction mentioned above. The routine 
that modifies the SABTS and LDBTS 
routines works on a table of displacements at 
PAUSD2. For example, the second number 
goes six bytes after the first, and the third, 14 
bytes after the second. I f you modify the 
program at all within the SABTS, LDBTS or 
T D E routines, you may have to alter those 
bytes too. 

The CAT routine repeatedly loads a header 
from the tape and prints out the type and 
name as usual, then jumps to the relevant 
routine for the type to print out the line 
number/start address/arry name, before 
returning to the next header ont he tae. 

I hope the program saves you much time 
and, perhaps, gives you ideas o f your own to 
develop. 

Listing 3. 
a o o o o s C 5 E l 0 1 so C 3 A 7 E D 4 2 K 1 1 6 8 
5 0 0 0 8 : E S C l 2 1 10 C A 0 9 5 E 2 3 • 8 1 1 
5 0 0 1 6 s 5 6 2 3 7 A B 3 2 8 O F E 5 E B m 9 4 1 
S 0 0 2 4 : 0 9 5 E 2 3 5 6 E B 0 9 E B 7 2 m 8 1 7 
5 0 0 3 2 : 2 B 7 3 E l 1 8 E 9 0 1 7 9 C 3 m 9 5 7 
3 0 0 4 0 : C 9 C 3 B B C 4 2 1 A 4 C 4 E 3 • 1 4 0 1 
3 0 0 4 8 : 2 1 8 0 I F C D 7 F 2 B 0 3 2 1 m 5 9 8 
5 0 0 5 6 : 9 8 O C 0 8 1 3 D D 2 B F 3 3 E = 7 6 0 
5 0 0 6 4 : 0 1 4 7 1 0 F E D 3 F E E E O B m 1 0 S 6 
5 0 0 7 2 : 0 6 A 4 2 D 2 0 F 5 0 5 2 5 F 2 m 7 7 6 
3 0 0 8 0 : 9 2 C 3 0 6 2 F 1 0 F E D 3 F E m 1 1 2 9 
5 0 0 8 8 : 3 E 0 8 0 6 3 7 1 0 F E D 3 F E c 8 6 6 
3 0 0 9 6 : O l O C 3 B 0 8 6 F 1 8 0 9 7 A • 3 4 6 
5 0 1 0 4 : B 3 2 8 O B D D 6 E OO 7 C A D S3 8 5 8 
5 0 1 1 2 s 6 7 3 E O l 3 7 1 0 1 7 6 C 1 8 = 4 0 0 
5 0 1 2 0 : F S 7 9 C B 7 8 1 0 F E 3 0 0 4 m 1 0 1 1 
5 0 1 2 8 : 0 6 1 A 1 0 F E D 3 F E 0 6 1 5 m 7 9 4 
3 0 1 3 6 : 2 0 E F 0 5 A F 3 C C B 1 3 2 0 m 7 6 7 
5 0 1 4 4 : E B I B D D 2 3 0 6 0 8 3 E 7 F m 7 2 1 
3 0 1 3 2 : O B F E I F D O 7 A 3 C 2 0 C 7 a 1 1 2 S 
3 0 1 6 0 t 0 6 3 B 1 0 F E C 9 1 4 0 8 1 5 a 5 8 5 
5 0 1 6 8 : F 3 3 E 0 9 D 3 F E 2 1 A 4 C 4 = 1 1 7 2 
5 0 1 7 6 : E S D B F E I F E 6 2 0 F 6 0 2 1 2 4 3 

2 l 
< 3 O - Of 

5 0 1 8 4 : 4 F B F C O C D 8 3 C 4 3 0 F A - 1 2 9 4 5 0 3 7 6 : 3 2 9 E C A 1 8 3 4 F E E F 2 0 - 1 0 1 1 
3 0 1 9 2 : 2 1 1 5 0 4 1 0 F E 2 B 7 C B 5 •B 6 7 6 5 0 3 8 4 : 0 7 3 E 0 1 3 2 9 E C A 1 8 2 9 m 5 4 5 
5 0 2 0 0 : 2 0 F 9 C D 8 1 C 4 3 0 E B 0 6 S 1 1 0 0 5 0 3 9 2 : F E D 6 2 0 0 7 3 E 0 2 3 2 9 E = 7 7 9 
5 0 2 0 8 : 9 C C D 8 1 C 4 3 0 E 4 3 E C 6 = 1 2 2 2 5 0 4 0 0 : C A 1 8 I E F E D 5 2 0 0 7 3 E • 8 2 4 
3 0 2 1 6 i B 8 3 0 E O 2 4 2 0 F l 0 6 C 9 • 9 7 2 3 0 4 0 8 : 0 3 3 2 9 E C A 1 8 1 3 F E C F • 9 1 7 
5 0 2 2 4 : C D 8 5 C 4 - 3 0 D 3 7 8 F E D 4 = 1 3 8 1 5 0 4 1 6 : 2 0 0 7 3 E 0 4 3 2 9 E C A 1 8 = 5 3 9 
3 0 2 3 2 : 3 0 F 4 C D 8 5 C 4 D O 7 9 E E m 1 3 9 3 3 0 4 2 4 : 0 8 F E F 2 C O C D B O C B 1 8 m 1 3 0 1 
5 0 2 4 0 1 0 2 4 F 2 6 O O 0 6 E 2 1 8 I F m 4 0 6 3 0 4 3 2 : B A 0 1 1 1 0 0 3 A 9 E C A A 7 = 7 8 9 
5 0 2 4 8 : 0 8 2 0 0 7 3 0 O F D D 7 3 0 0 m 4 4 8 5 0 4 4 0 : 2 8 0 2 O E 2 2 F 7 D 5 D D E l = 9 9 6 
5 0 2 5 6 : 1 8 O F C B 1 1 A D C O 7 9 I F = 7 7 6 3 0 4 4 8 : 0 6 O B 3 E 2 0 1 2 1 3 1 0 F C » 4 1 6 
3 0 2 6 4 : 4 F 1 3 1 8 0 7 D D 7 E 0 0 A D = 6 4 9 3 0 4 3 6 . D D 3 6 0 1 F F C D 9 F C 8 2 1 o 1 1 2 8 
5 0 2 7 2 : C O D D 2 3 I B 0 8 0 6 E 4 2 E m 7 6 3 3 0 4 6 4 : F 6 F F O B 0 9 0 3 3 0 O F 3 A m 6 4 3 
5 0 2 B 0 : 0 1 C D 8 1 C 4 D O 3 E E D B S a 1 2 2 2 5 0 4 7 2 : 9 E C A A 7 2 0 0 2 C F O E 7 8 m 9 0 2 
5 0 2 8 B : C B 1 3 0 6 E 2 3 0 F 3 7 C A D m 1 0 4 4 3 0 4 8 0 : B l 2 8 OA 0 1 OA 0 0 D D E S - 6 8 8 
5 0 2 9 6 J 6 7 7 A B 3 2 0 C B 7 C F E O l m 1 0 1 8 5 0 4 8 8 : E l 2 3 E B E D B O D F F E E 4 = 1 6 1 3 
5 0 3 0 4 i C 9 C D a s C 4 D O 3 E 0 7 3 D = 1 0 7 3 3 0 4 9 6 : 2 0 4 1 3 A 9 E C A F E 0 3 C A 9 7 4 
5 0 3 1 2 : 2 0 F D A 7 0 4 C B 3 E 7 F D B m 1 0 6 4 5 0 5 0 4 : B A 1 C E 7 C D B 2 2 8 C B F 9 1 2 7 2 
5 0 3 2 0 : F E I F D O A 9 E 6 2 0 2 8 F 3 JC 1 2 0 7 3 0 5 1 2 : 3 0 O B 2 1 0 0 O O 3 A 9 E C A — 5 1 0 
5 0 3 2 8 : 7 9 E E F A 4 F E 6 0 7 F 6 0 8 - 1 1 7 9 3 0 3 2 0 i 3 D 2 8 1 0 C F O l C 2 B A 1 C m 6 8 5 
5 0 3 3 6 : D 3 F E 3 7 C 9 F 3 3 A 4 8 5 C = 1 1 8 8 5 0 5 2 8 : 2 3 7 E D D 7 7 O B 2 3 7 E D D = 8 9 4 
5 0 3 4 4 : E 6 3 8 O F O F O F D 3 F E 3 E m 8 5 8 3 0 5 3 6 : 7 7 O C 2 3 D D 7 1 O E 3 E O l m 3 7 7 
5 0 3 5 2 : 7 F D B F E I F F B 3 8 0 2 C F 33 1 1 4 7 3 0 5 4 4 : C B 7 1 2 8 0 1 3 C D D 7 7 0 0 m 7 5 7 
5 0 3 6 0 : O C F l C 9 C D E 7 C 8 D F F E • 1 5 6 7 5 0 5 5 2 : E B E 7 F E 2 9 2 0 D F E 7 E B - 1 4 8 2 
5 0 3 6 B : 3 A C O E 7 F E F 8 2 0 0 6 A F 1 1 9 6 (Listing 3 continued on next page) 

ff 
A 

' fc - -<ti 
c ^ i 

Y O U R C O M P U T E R . M A Y 1 9 8 4 1 2 1 



(Listing continued from previous page) 50992: 7E 00 FE 03 28 OC 3A 9E _ 651 51432: 64 C9 3A B5 C9 F5 D5 3E 1261 
50560i C3 31 C6 FE AA 20 1C 3A = 984 51000: Cfl 30 CA 99 C7 FE .02 CA a -1275 51440: OO CD Ol 16 3E 16 D7 AF a 702 
30560: 9E CA FE 03 CA 8A 1C E7 - 1216 51008: 47 CB E5 DD 6E FA DD 66 • 1404 51448: D7 AF D7 21 OO Ol 11 OO •» 656 
50376: DD 36 OB 00 DD 36 OC IB - 600 51016: FB DO SE OB DD 56 OC 7C = 1020 51456: 01 CD B5 03 D1 Fl CD OA a 1035 
30584: 21 OO 40 DD 75 OD DD 74 - 785 51024: B5 28 OD ED 52 38 28 28 a 689 51464i OC C9 FF OD 12 01 10 02 a 516 
50592i. OE IB 4A FE AF 20 4C 3A = 707 51032: 07 DD 7E 00 FE 03 20 IF — 674 51472: 1 1 06 13 01 20 4C 4F 41 a 295 
50600: 9E CA FE 03 CA BA 1C E7 « 1216 51040: El 7C B3 20 06 DD 6E OD m 912 31480: 44 49 4E 47 20 20 45 32 m 505 
5060B: CD 48 20 20 OC 3A 9E CA = 771 51048: DD 66 OE E5 DD El 3A 9E a 1228 51488: 32 4F 32 20 2D 2D 20 52 - 479 
50616: A7 CA 8A 1C CD E6 1C 18 - 1022 31056: CA FE 02 37 20 01 A7 3E a 775 51496: 45 57 49 4E 44 20 20 54 • S23 
30624: OF CD 82 1C DF FE 2C 28 - 939 31064: FF CD F5 C3 DA BE C4 11 m 1521 51504: 41 50 45 20 BD OD 3E 42 - 528 
50632: OC 3A 9E CA A7 CA 8A 1C - 963 51072: OA C9 AF CD OA OC DD 2A a 876 313121 41 53 49 43 BA OD 23 41 m 38/ 
50640: CD E6 1C 18 04 E7 CD 82 = 1057 51080: 98 CA 2A 9A CA ED 7B 9C a 1268 51520: 52 52 41 59 BA OD 24 41 a &.18 
5064B: 1C CD 99 IE DD 71 OB DD = 982 51088: CA CI E5 01 11 00 C3 49 a 910 S1328: 32 52 41 59 BA OD 3E 42 a 645 
50656: 70 OC CD 99 IE DD 71 OD a 859 51096: C6 DD 5E OD DD 56 OC ES a 1072 51536: 59 54 45 53 BA 80 20 42 a 737 
30664: DD 70 OE 60 69 DD 36 00 - 823 31104i 7C B5 20 06 13 13 13 EB a 635 51544: 59 54 43 53 8D 4E 4F 20 s 633 
50672: 03 18 3E FE CA 28 06 DD - 012 51112: 18 OC DD 6E FA DD 66 FB = 1 191 51552: 4C 49 4E CS BD 31 34 30 - 714 
30680: 36 OE 80 18 14 3A 9E CA = 658 51120: EB 37 ED 52 36 09 11 05 m 696 51560: 30 20 62 64 8D 31 35 30 a 569 
50688: A 7 C2 BA 1C E7 CD 82 1C - 1121 31128: OO IV 44 4D CD 05 IF El a 636 51568: 30 20 62 64 BD 31 38 3S • 577 
50696: CD 99 IE DD 71 OD DD 70 - 1068 31136: DD 7E 00 A7 28 3E 7C B5 a 921 31376: 30 20 62 64 BD 31 39 30 a 573 
50704: OE DD 36 OO 00 2A 59 5C - 512 51144: 28 13 2B 46 2B 4E 2D 03 a 339 51584: 30 20 62 64 8D 32 37 35 a 577 
50712: ED 3B 33 5C 37 ED 52 DD o 1098 51152: 03 03 DD 22 5F SC CD E8 m 885 51592: 30 20 62 64 8D 33 30 33 B 571 
50720: 75 OB DD 74 OC 2A 4B 5C - 686 31160: 19 DD 2A 5F 5C 2A 59 SC U 698 31600: 30 20 62 64 8D 33 32 35 - 573 
50728: ED 52 DD 75 OF DD 74 10 - 1025 SI 168: 2B DD 4E OB DD 46 OC C5 a 853 51608: 30 20 62 64 OD 33 33 30 a 569 
50736: ER 3A 9F CA A7 CA 6B C8 - 1329 31176: 03 03 03 DD 7E FD F5 CD a 1059 31616: 30 20 62 64 80 33 35 30 - 571 
50744: E5 Ol 11 OO DD 09 DD 22 = 732 51184: 55 16 23 F1 77 D1 23 73 a 861 51624: 30 20 62 64 BD 33 36 35 a 577 
50732: 98 CA 22 9A CA ED 73 9 C ® 1232 51192: 23 72 23 E3 DD El 37 3E a 976 51632: 30 20 62 64 8D 09 46 41 « 563 
50760: CA DD E5 1 1 1 1 00 AF 37 a 916 51200: FF C3 79 C7 EB 2A 59 SC a 1228 51640: 34 AC AE C8 AC 16 43 3E a 921 
30768: CD F5 C3 OD El 30 F2 3E - 1443 51208: 2B OD 22 5F SC DD 4E OB a 795 51648: 31 BO B? CB BO 16 3S 30 a 905 
50776: FE CD Ol 16 FD 36 32 07 = 878 S1216: DD 46 OC C5 CD E5 19 CI f 1152 51656: 23 C2 C4 DO C2 15 33 2E a 953 
50784: OE 80 DD 7E OO DD BE EF = 1139 51224: E5 C5 CD 55 16 DD 2A 5F •» 1096 51664: 21 C5 C7 DA C5 15 23 IE a 930 
50792: 20 02 OE F6 FE 04 30 D9 = 817 31232: 3C 23 DD 4E OF DD 46 lO at 748 51672: 11 D8 OA E6 DB OC IF 1A - 966 
50800: 11 34 C9 C5 CD OA OC CI = 887 51240: 09 22 4B 3C DD 66 OE 7C a 671 51680: OD DC DE E9 DC OA ID IB - 971 
30808: DD E5 D1 21 FO FF 19 06 - 1218 51248: E6 CO 20 OA DD 6E OD 22 • 842 51688: OB DF El EB DF 09 1C 17 « 977 
50816: OA 7E 3C 20 03 79 80 4F - 559 51256: 42 5C FD 36 OA OO D1 DD a 905 51696: OA EO E2 EC EO 08 IB 16 = 977 
30824: 13 1A BE 23 20 01 OC D7 - 530 51264: El 37 3E FF C3 79 C7 DD a 1333 51704: 09 El E3 EC Fl 08 IA 15 a 977 
50832: 10 F6 3A 9E CA FE 04 C2 = 1132 51272: 4E OB DD 46 OC c s 03 F 7 a 839 51712: 08 E2 E4 EO E2 07 06 OE a 952 
50840: 1A C7 C5 E3 D5 DD E5 3E - 1376 S12BO: 36 80 EB D1 ES E5 DD El • 1530 31720: 60 21 OB 03 13 FE OO EF - 654 
50848: 17 D7 3E 03 07 3E 20 D7 = 829 51288: 37 3E FF CD F5 C3 38 03 a 1076 51728: 76 C3 C9 C4 D4 C4 DF C4 a 1537 
50856: DD 7E 00 FE 00 20 22 DD - B89 31296: C3 7F C7 El ED SB 53 SC a 1249 51736: EA C4 F5 C4 71 C6 F2 C6 a 1622 
50664: 7E OE E6 CO 20 11 3E CA = 875 51304: C3 D2 OB E5 3E FD CD 01 m 1163 51744 r 7A C3 7D C3 6A C4 82 C4 a 1265 
50872 : D7 DD 4fc OD DD 46 OE CD - 1037 S1312: 16 AF 11 Al 09 CD OA OC — 611 51752: 32 C6 ID C7 7A C7 7D C7 • 1121 
50080: 2B 70 CD E3 2D (8 1A 3E - 677 51320. FD CB 02 EE CD 04 15 DD a 1355 31760: 80 C7 02 CB 81 CS 43 CB - 1124 
50888: 01 1 1 55 C9 CD OA OC 18 = 535 51328: E5 1 1 11 00 AF CD 7C C3 a 962 51768: AO C3 FE C3 36 C6 97 C7 a 1406 
30BV6: 10 FE 03 20 24 DD 4E OD = 633 51336: DD El 06 32 76 lO FD DD - 1 110 51776: !B C4 22 C4 OC C4 31 C4 a 906 
50904: DD 46 OE CD 2B 2D CD E3 - 1030 51344: 5E OB DD 56 OC 3E FF DD s 962 51784: 3B C4 FD C4 ID CS 31 C6 » 1209 
50912: 2D 3E 2C I>7 DD 4E OB DD - 897 51352: El CD 7C C3 C3 BE C4 01 9 1331 51792: 5C CO 61 CO 86 C8 9A C8 » 1277 
50920: 46 OC CD 28 2D CD E3 2D » 052 51360: OO OO 3A 9E CA FE 04 CB — 876 51800: 05 c s 28 CS 43 C5 40 C6 a 965 
50928: AF 11 55 C9 CD OA OC 18 • 729 51368: E7 CD 8C IC CD F1 2B C9 m 1294 51808: 43 06 37 C7 6F C7 88 C7 • 1 164 
50936: 1A DD 7E OE E6 7F F6 40 = 1054 51376: E7 CD 82 1C CD 99 IE 79 a 1103 51816: 8B C7 47 C6 3B C7 40 C7 a 1128 
50944: D7 DD 7E 00 FE 02 20 03 - 853 31384: FE OA DO 32 BS C9 DD 21 «• 1 138 31824: 8F C7 A3 C8 CO C8 C3 CB w 1492 
50952: 3E 24 D7 3E 28 D7 3E 29 - 733 51392: B6 C9 21 D1 C3 11 06 CA a 1045 51832: C6 CB 56 C5 88 CS A8 C5 a 1379 
30960: D7 18 CE DD El D1 El CI • 1318 51400: A7 CB 21 CB 21 CB 21 06 •» 881 51840: B6 CS CA CS FE C3 93 C6 a 1374 
50968: OE FF CD 79 C2 49 C6 3E - 1120 51408i OO DD 09 06 08 C5 DD 7E a 788 51848: 98 C6 90 C8 BC CA E8 CB a 1523 
50976: 20 07 3E 12 D7 3E 01 D7 - 820 51416: 00 77 06 OO EB 4E EB 13 - 692 51856: EB CB DC C8 33 C3 00 OO a 1 101 
50984: 3E 2A D7 3E OD D7 El DD = 1055 31424: 09 DD 23 CI lO EF C9 11 931 51864s 01 5F 00 40 36 C3 01 FF " 663 

MORE MONITOR 
FOR THE MONEY 
DOUBLEMODE RGB 
MONITOR 20", 22", 26" £ 9 7 EACH 

Carriage £7.00 including free lead to suit 
BBC or Electron 
The Doublemode RGB colour monitor 
cuts the cost of computer nardware to 
the BBC and Electron user. A top 
quality recycled TV. originally 
developed for educational use, factory 
reconditioned and tested to BSI 
standards, including mains isolating 
transformer with 5 year guarantee. 

3 MONTH 
FULL REPLACEMENT GUARANTEE 
Educational and computer club discounts 
available. Trade enquiries welcome. 

n n i IDI C DOUBLEMODE LTD. 
UUUDLL 16 McAdam Place. 

South Newmoor Industrial Estate 
Irvine, Ayrshire. 
Scotland KA11 4HP. 
TeJ: Irvine fO?94| 216339 

MODE! 
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At last, the first joyst ick that puts the f ir ing button 
where it should have been in the f irst place. 

THE TOP 
AMERICAN 
JOYSTICK 
IS NOW 
AVAILABLE 
IN THE U.K. 

TfciGA 
Extra responsive 

action 

Trigger / 
Fire A ; 

Button " N i l 

Diamond 
Cut 'Arcade' 

k Style Grip 

--•i'-irMW 

IS HERE! Extra long 
4 f t Cord 

*M 
y 

w m / / a 

^NLYfiq SPE CTR UM 
• Including Interface to plug straight into the Spectrum. 
• The first Joystick to give you "Arcade" feel and control. 
• "Jet Style" heavy duty, diamond cut grip. 
• Fire Trigger placed under your index finger. . . the finger with the fastest 
reflex action. 
• Self centreing, 360° action. 
• Compatible with most of the latest Software including: 
I J Manic Minor LI 3D Tunnel I I Slippery Sid 
• Jetpack • Cosmos Li SS Enterprise 
• Cookie Cl Cyber Hats • Nite FUte 
• PSSST • Galnxians • Mcteoroids 
• Timegate • Spooky man f~ Gulpman 

NOTE: THiS IS ONLY A SMALL SELECTION OF THE MANY COMPATIBLE GAMES 

Also available for Commodore I Atari I BBC I 

I ' Cosmic Guerilla 
LI Kong 
• Armageddon 
U Mission Impossible 
I AtikAtak 

• Brain Damage 
• Lost Sunset. . . 
• Mazeman 
i I Galaxians 
• ETX 

L. Frenzy 
• Astroblaster 
i . Knot in 3D 
, Joust 
• Spectres 

• Jetman 
• Froggcr 
• Blind Alloy 
LI Galactic. 

Jailbreak 

Rubber 
Suction 

\ Cups for 
One Hand Operation 

U Transam 
• Robotics 
• Armageddon 
[_ Exterminator 
• Detective 

SPEECH 
SYNTHESIZER 
WITH BUILT 
IN JOYSTICK 
INTERFACE 
FOR THE SPECTRUM 

• Simply plug into an exciting new world of computer speech synthesis. 
• Latest State of the Art Electronics. • Uses the Allophone system. 
• Produces any word or phrase from an unlimited vocabulary. 
• Speaks directly through TV speaker. 
• Also Amplifies Spectrums own sound through TV speaker! 
• Built in Joystick Interface accepts any Atari type joystick for full 

games control. (Kempston compatible). 
• Complete with Demo Cassette. • Full Instructions. 

• Triga Command Spectrum £19.99 
• Triga Command Atari £12.99 
• Triga Command Commodore £12.99 

• Triga Command BBC £19.99 
• Vox Box, Spectrum £29.99 
• Vox Box andTriga Command £39.99 

TRADE ENQUIRIES WELCOME ALLOW 7 DAYS Postage Please A dd £1.50 
UNIT8, FENTON INDUSTRIAL ESTATE 

_ DEWSBURY ROAD, FENTON, 

s C ? 5 f l 5 TEL: 0782 273875 

24 HR CREDIT 
CARD LINE 

•A»CLAVCA»0 • 

VISA 



WXaOtD COLLECTION • GOLD COLLECTION • GOLD COLLECTION • 

The Quill is a major new utility written in machine code which allows even 
the novice programmer to produce high-speed machine code adventures Q 
of superior quality to many available at the moment without any O 
knowledge of machine code whatsoever. 
Using a menu selection system you may create well over 200 locations, 
describe them and connect routes between them. You may then fill them O 
with objects and problems of your choice. Having tested your adventure P 
you may alter and experiment with any section with the greatest of ease rn 
A part formed adventure may be saved to tape for later completion. When 

you have done so The Quill wil l allow you to produce a copy of your Q 
adventure which will run independently of the main Quill editor, so that - Z 

£14.95 you may give copies away to your friends. The Quill is provided with a • 
detailed tutorial manual which covers every aspect of its use in writing Q 
adventures. O 

T h e Q u i l l f 
48K Spectrum 

From The Golden Nib Of 
T h e Q u i l l 

Comes a Gourmet Feast 
for 

Hungry Adventurers 
Vo lume 1 

of the 
G O L D C O L L E C T I O N 

D e v i l ' s I s l a n d 
Escape from the infamous prison 
maybe impossible, but what 
alternative have you? 

( j M a g i c C a s t l e 
UJ Rescue the Princess from the Magic 
j Castle but beware of Vampires and 
O Booby Traps. 

B a r s a k T h e D w a r f 
Help Barsak recover the treasures of 
his ancestors from the underworld of 
mythology. 

S p y p l a n e 
Can you survive and complete your 
mission high in the sky over enemy 
territory? 

M i n d b e n d e r 
Only you alone can save the world 
f rom the terrible power of the 
Mindbender. 

A Superb collection of adventures for the 48K 
Spectrum wri t ten wi th the Quill. 
From the fertile imaginations of many authors, we 
have selected this fine volume of adventures for 
you to collect. Each adventure is complete in itself 
and is presented in the distictive livery of the 
series to grace your software shelf as you build up 
the collection. 

The adventures are priced at only £5.95 each. 

A f r i ca Gardens 
What is the secret of the deserted 
Hotel and where are all the guests?. 

Credit Card Order Line m 
Personally Manned for 24 hours O 

S : 0222 41361 Ext 430 ^ 

Dealer enquiries welcome 



Listing 1. 
L E T T = 0 
F O R H = 1 6 5 1 4 . 
I N P U T X 
P O K E P . j X 
S C R O L L 

5 0 P R I N T fiv 

1 0 
2 0 
30 
4 0 
5 3 « 0 

70 
C 0 
9 0 

T O 1 5 8 5 5 

L E T T = T + X' 
N E X T P 
I F T r > 3 2 6 2 1 
" E P P 
I N D H T P " ; Q 

1 0 0 F O R 3 = 1 6 6 6 7 
1 1 0 P O K E P ; 7 0 
1 2 0 N E X T ft 

J N Creak gets 
into conversation 
with his ZX-81. 

PR IN 

1 6 9 l i 

Listing 2. 
ltf PRINT " P R E 5 3 ANf KEY TO CON 

T . " 
I S P R U S E I £ 4 
2 0 BAND- U 5 R ' i 6 5 1 A 
2 S P R 8 3 E 4 E 4 . 
3 0 - O K E 1 6 5 4 2 , 1 0 4 
3 5 P O K E 1 5 5 6 6 , 1 2 3 
5 0 Ci_3 
6 0 PflNC USR 16S4.0 
7 0 I F I N K E F ' 4 ; > " " T H E M G O T O 1 5 0 

0 
3 0 F O R R = 1 T D 5 0 
9 0 N E X T R 
9 5 G O T O 5 0 

1 0 3 G O S U B 3 0 0 0 
1 0 S G O S U B 1 0 0 0 
1 1 0 » R I N T " U H R T N F I M E 
1 1 3 I N P U T A $ 
1 2 0 cus 
1 3 0 P O K E 1 3 6 7 0 , CODE A t 
1 4 0 P O K E 1 5 6 7 1 - J - 0 + 3 

P O K E 1 6 6 7 2 - 0 + 1 0 ? 
L F T R = I N T J 3 R 1 5 6 7 O / 2 5 F 
r r R = I T H E : - . G O T O 2 1 0 0 
I F R = 2 T H E N G O T O 2 2 0 0 

1 9 0 R E T U R N 
2 0 0 GCSUS 3 0 0 0 
2 3 5 P R I N T " U H P T L R L E P 7 " 
2 1 0 I N P U T R 5 
C ' 1 5 C L 5 
2 2 0 P O K E 1 6 6 7 0 . C O D E R S 
£ 3 0 I F U S » 1 6 ^ 4 1 : 2 5 5 T H E ' - . G O T O 

1 3 0 
160 
17© 
•.! 3 0 

2 3 0 0 
£4.0 
=0© 
5 1 0 
5 2 0 
5 3 0 

1000 

1010 
1020 
10O0 
1 0 4 0 
1 = 00 
IS . IO 
0 
1 5 2 0 
0 

1 3 4 0 

1 = 5 0 
2000 

f o i l 
2 J i r 
2020 
£ 0 2 5 
£ 0 3 0 
£ 0 3 ? 
2 3 4 6 
£ 5 0 0 
£ 0 5 0 

RETURN 
G O S U S 1 0 0 C 
P O K . E 1 6 5 4 2 , 1 0 3 + 0 
P C . 5 1 5 5 5 6 . 1 0 1 + U 
R E T U R N 
P R I N T " U H R 7 S T A R T ' 1 T O 

INPIJT o 
PR I N " "PNC' END i l TC 
INPUT 
RETURN 
I F INKE 3> = T " THEN PLN 
I F I N K E V $ = " 1 " THEN GC3U3 SO 

I F INKE7 % - ' £ ' THEt. G0SU3 10 

I F I N K E V » = ' V THEM GOTO 2 0 0 

I F INKEV$="C" "HEM GOSUS 2 0 

GOTO 3 0 
POKE : 
G3SU8 

2 0 6 0 I F I N K £ V » < > " T H E N G O T O 2 4 0 
0 
2©~0 NEXT R 
2 0 8 0 GOTO 206.0 
2 1 0 0 P R I N T " N O R O O M - M E M . F U L L . 
" " T H I N K R G R I M 
2 1 1 0 P A U S E 1 0 0 
2 1 2 0 R E T U R N 
2 2 0 0 P R I N T ' O R - R _ I S T B O L L , •• T 

H I M K P G R I N " 
£ 2 1 3 P A U S E 1 0 0 
2 2 2 0 R E T U R N 
2 3 C 0 PRINT "NO SUCH PHONEME: • " ' 
. ws : " 
2 3 1 0 = > F I L 5 £ 1 0 0 
2 3 2 0 RETURN 
2 — 0 0 CLEPP 

POKE 1 3 5 4 1 , 1 3 4 . 
I 3 0 0 0 

2 - 1 0 GOTO l l O O 
2 S 0 0 PRINT "PHONEME 
N O . ' 
2 - 3 ' I . T F P A U S E - 0 0 
2 5 2 0 G O T O 2 - 0 0 
3 0 0 0 P R I N T " P H O N E M E 

•Iflt-E "JOT f - : l j 

"LENGTn 
P R I N T E N T E F L E T T E R S N C U 
C-ERP 
MM R 3 ' 2 5 
•INPUT 

L E T R $ = 3 I - ' £ " 
I " USR 1 6 5 7 0 < 2 5 6 "HEN GOT 

3 0 1 0 LET AsPEffK 1 6 c 7 3 - 2 5 5 + PEE". -
56"'4. 
•?020 I F R«163< THEN GOTO 3 0 6 0 
3 0 3 0 ~CR R =15:35" TO - - 3 STEP 

FOR R a l 140-

3 c : 0 P k i n - t o e 
15 ;PEEK • A + 2) 

3 0 5 0 NEXT w 
3 0 6 0 PRINT 
30""3 " e t j r n 

2 , CHRB PEE 
3 
r p s 

USING THE excellent 48K Spectrum Speaks 
article in the June 1983 edi t ion o f Your 
Computer, it is possible to make an actual 
speech processor on a 16K ZX-81 . 

T h i s program uses a " Z X - 8 1 isat ion" o f 
that rout ine as its basis. Man ipu la t i on o f the 
data is, however, made far easier. 

T h e sounds can be stored and retrieved so 
that it is possible to construct whole sentences 
phonetical ly by jo in ing together the stored 
sounds. 16K R A M is very l im i t i ng for the 
amount o f data necessary to make useful speed 
possible, but the program uses it to its best 
possible advantage. 

T o enter the program first set R A M t o p to 
19712 in the usual way by: 

POKE 1 6 3 8 9 . 7 7 
N E W 

Next type in the hexadecimal loader 
program — l is t ing 1 — and enter the machine 
code. When this is complete delete the loader 
program l ine-by-l ine and enter l is t ing 2. 

I suggest you now save it several t imes in 
case the machine codc crashes when executed. 
A single error w i l l generally cause a complete 
system reset, delet ing everything, inc lud ing 
any data above R A M t o p . 

Set up tape recorder 
T h e next th ing to do is to set up your tape 

recorder and ZX-81 as in f igure 1. T h i s works 
on the pr inc ip le that almost all portable tape 
recorders have a moni to r funct ion du r ing 
recording. T h i s means that what is being 
recorded through the microphone can be put 
to an external loudspeaker or, in this case, to a 

computer. I f you have no separate micro-
phone but your tape recorder has a bu i l t - in 
one, then use that. 

Set up the equipment , insert a fa i r ly long 
blank tape — or one that can be overwr i t ten — 
and start recording. Al ternat ively, you can 
play a recorded tape in to the computer 
direct ly, w i thou t speaking, at about 1 lA t imes 
normal loading volume. 

Set to Fast mode. T y p e Run and you w i l l 
get a prompt . Decide what to say into the 
machine first, press Ncw l ine , and say i t . I f 
you make a mistake or over-run the t ime l im i t , 
hold down T when the p rompt reappears. 
When it reappears for a second t ime it is ready 
to go again. I f you have said the word 
correct ly, just press Newl ine. T h e T V screen 

(continued on next page) 

YOUR COMPUTER. MAY 1 984 \ 1 5 



(continued :. om previous page) 
should then show a black screen w i t h small 
whi te lines, wh i ch arc the speech. I f not, no 
sound is reaching the computer , in wh ich 
case, check everyth ing and rerun by pressing 
T . 

Assuming the lines are there, disconnect the 
equipment and reconnect as in f igure 2. A n 
external loudspeaker is usually only necessary 
w i t h tape recorders w i t h bu i l t - in micro-
phones. I f Record is again actuated then the 
voice — or other sound — should be heard. I f 
not, you have equipment problems. 

Once this stage is reached, one can move on 
to the more interesting aspects o f the 
program. T h e complete sound input can be 
div ided into 24 parts and they can be used 
singly or i n groups, for hearing, storing and 
retr ieving. 

Press 1. You w i l l be asked for a start-part — 
1 to 24 inclusive is al lowed. T h e end-part is 
similar but must be more than or equal to the 
start-part. I f the end is the same then only that 
one part is ou tput . Na r row down the parts, by 
inpu t t ing smaller and smaller sections o f the 
sound, un t i l you only hear the sound you wish 
to store, e.g., the B in Bal l . Consonants are 
usually two parts long and vowels four parts 
long. I f i n doubt make consonants longer and 
vowels shorter. 

T o store a sound press S. You should input 
the l imits you found to be the best and give it 
a single letter name. I f stor ing a sound l ike P at 
the end o f a word —• as in help — store only 
the actual noise and not the silence wh ich 
preceeds i t , as this can be added later and is a 
waste o f valuable memory. T o delete a stored 
phoneme at any t ime, press D . 

When you have stored all the sounds you 
want f rom a part icular word in memory, press 
T to input another word — to gel more sounds 

f rom — or, al ternatively, press V to synthesize 
some speech. 

T h e str ing input should consist o f sets o f 
named phonemes to make the words up. 
Separate the words by spaces — to ge»wrate 
the sound and to make a long delay — and you 
can use the numbers 1 to 9 to make short, 
t imed delays at any point . 

Example answers to the synthesis input : 
"FLS SWIM QICLIF" - 'eels sw im quickly' 
" H W NW BRWN C W " ' how now brown 
cow ' 
"TEL MF HF TIM PLFZ" - 'tell me the t ime 
please' 
"CELIP IS SLJM1F" 'kelp is sl imy' 

Note the repet i t ion o f sounds to save 
memory, the use o f E and F as soft and hard 
E, and the use o f 1 as a short delay. I f a word 
overruns the memory 3 tone is generated. 

F rom these basic pr inciples large, complex 
words and phrases can be synthesized, w i t h i n 
the confines o f the memory. For example, 
using the fact that A , B, C, D etc. end in " e e " , 
it can even say a large part o f the alphabet, i f 
correctly programmed. 

T h i s program does al l it can w i t h the R A M 
ava i l ab le , b u t is s t i l l ve r y l i m i t e d . 
Nevertheless, it gives a good demonstrat ion o f 
what can be done on a small microcomputer. 

Machine code. 1 8 6 3 9 ft •5 2 0 3 2 3 7 j. 
1 6 5 1 4 ft ft 0 1 0 4 6 ft •\ ftfto.4 ft ft ft ft 3 3 1 6 6 6 
1 6 5 1 9 2 1 9 2 b 4 2 5 4 2 5 5 3 2 1 6 6 9 9 1 6 7 2 3 7 3 2 6 • : 

1 6 5 2 4 i=! 2 0 3 2 5 4 2 0 3 wC. 1 6 7 0 4 2 0 0 3 3 3 0 6 5 / 
1 6 5 2 9 1 6 2 4 4 2 0 3 1 4 1 6 7 0 9 1 6 0 5 3 w w 6 5 1 3 
•l ft ft 3 4 1 2 4 2 5 4 1 2 6 3 2 2 3 4 1 6 7 1 4 1 9 2 3 7 1 6 0 2 3 7 3 3 
1 6 5 3 9 2 0 1 3 3 0 1 0 4 6 1 6 7 1 9 3 3 6 b 2 7 2 6 7 1 
1 6 5 4 - 4 S 2 0 3 7 0 4 0 4 1 6 7 2 4 1 4 ,-y 1 0 2 4 5 0 
? R R 4 . Q ft 2 0 2 1 1 • b f t f t © . -7 -JJ Q 2 7 E.' b 3 7 3 0 0 
1 6 5 5 4 0 2 1 9 2 5 4 2 0 3 5 1 6 7 3 4 2 3 7 1 7 6 1 2 2 5 0 3 5 
1 6 5 5 9 1 6 2 4 0 2 0 3 b W V 1 6 7 3 9 b b 2 0 1 1 7 3 0 
I ' o b S i 1 2 4 2 5 4 -i. w w d. 2 3 0 1 6 7 4 4 5 3 ' 3 0 6 5 

.n : w •-:•-:-7 f 
1 6 5 6 9 •-s fji T e . -L A V-C. 1 6 6 4 •i 1 6 7 4 9 ft ft 6 1 f t 1 9 0 2 5 
1 6 5 7 4 w 0 9 1 7 0 1 6 7 5 4 4 0 3 1 6 2 5 0 2 0 1 
I o S 7 9 1 8 4 3 5 7 0 1 2 0 2 5 4 1 6 7 5 9 6 2 7 0 1 9 0 4 0 3 3 
1 6 5 3 4 1 2 2 0 0 2 5 4 0 1 C 7 c 2 3 5 4 2 3 3 6 5 1 6 7 
l b b 3 9 3 2 2 5 1 2 2 5 0 1 3 2 1 5 7 6 9 2 3 7 3 2 2 2 9 2 1 3 
1 6 5 9 4 6 4 2 0 5 1 5 6 6 4 6 2 1 6 7 7 , 4 3 0 6 0 4 
1 5 5 9 9 1 6 0 6 0 4 2 0 _ 1 6 7 7 9 1 6 7 2 3 7 3 2 O c 2 5 0 
1 b b © 4 0 4 i= : 0 0 1 6 1 6 7 3 4 2 2 5 2 2 9 w w 7 3 5 3 
1 8 5 0 9 2 4 3 ft I 3 2 2 4 3 2 2 5 1 6 7 3 9 3 5 6 5 1 4 5 1 9 7 "7 -1 t j. 
1 6 6 1 4 2 4 2 1 7 2 5 4 2 9 5 6 1 6 7 9 4 1 6 7 2 3 7 3 2 3 6 9 7 
1 6 6 1 9 2 0 2 5 4 3 3 4 6 1 5 1 6 7 9 9 1 4 0 3 9 1 0 . 7 •-: - -7 d f 
1 6 6 2 4 2 1 4 2 3 7 1 1 4 0 1 6 3 0 4 1 7 6 1 2 2 5 0 - 3 5 5 5 
I R R O Q 1 1 9 3 1 0 7 1 9 5 4 1 ft ft 0 Q 1 9 3 2 2 5 4 3 7 3 3 4 

1 6 6 3 4 0 2 3 7 1 7 6 2 2 5 2 4 1 6 3 1 4 9 3 3 5 2 7 2 7 2 4 1 
i b b b y 1 9 6 3 3 2 2 7 6 5 o 1 6 3 1 9 1 9 7 2 4 b 1 9 3 0 0 
1 6 6 4 4 1 5 7 3 1 3 5 4 0 i i U O c i 0 2 1 3 2 3 7 1 7 6 2 3 7 
1 6 6 4 9 ft ft ft ft 3 5 1 6 2 4 7 1 6 3 2 9 3 3 3 3 6 5 2 0 9 1 9 3 
l b 6 5 4 2 2 5 2 0 1 3 5 3 5 7 0 1 6 3 3 4 1 9 2 6 1 4 5 1 3 1 9 
1 6 6 5 9 1 4 0 4 3 1 0 2 4 6 1 6 3 3 9 1 9 1 6 2 4 6 6 2 7 0 
1 6 6 6 4 S 2 3 7 1 7 6 2 2 5 O A 1 8 3 4 4 1 3 y. 2 0 1 1 6 7 1 0 -7 C. f 
1 6 6 6 9 1 6 6 0 0 0 2 2 7 1 6 3 4 9 3 2 119 3 4 3 3 6 5 
1 6 6 7 4 6 b 7 7 1 4 0 5 3 1 6 3 5 4 3 5 3 5 7 3 5 3 3 5 
1 6 6 7 9 o W -i. 6 5 7 1 5 3 3 5 1 6 6 5 9 6 5 1 4 5 5 0 3 5 6 5 
1 6 6 S 4 6 5 1 2 6 3 3 1 0 5 is 6 1 6 3 6 4 6 1 2 0 1 
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"IT'S THE 
WOOLUP! 

TUBE WAY 
ARMY 

Written by: Martin Builer Written by: Rainbow Software 

From Ihe creators of 'Hal ls of the Things,' 'Invasion of Ihe body snatchos,' 
and many other software classics come these exciting new games. 

Games to tax your judgement and puzzle and frustrate you for months on end. 
Don' t forget our other titles, which have attracted enthusiastic reviews like 

"Spectacular, one of the best games I've seen". . . POPULAR COMPUTING WEEKLY and 
Excellent, dangerously addict ive, could change the Spectrum games scene overnight" . . .SINCLAIR USER. 

t- F C K t f S H K I I All titles for 
^ ^ m ^ m ^ J a 48K Spectrur 
E f l ^ f f l ^ J u n / e s s 

- —- -•• l| feffi % ; :: -'^j otherwise 
R O M M E L S T H E D U N G E O N Stated 
R E V E N G E M A S T E R 

Written by: Martin Horsley Written by: Graham Stafford 

P R O G R A M M E R S I WRITTEN A N Y SOFTWARE THAT COMES UP 
T O OUR STANDARDS? IF SO SEND IT T O US FOR EVALUATION. 
WE OFFER GENEROUS ROYALTIES. 

H A L L S O F T H E I N V A S I O N O F T H E 
T H I N G S B O D Y S N A T C H A S 

Written by: Neil Mottershead, Written by: Simon Brottel 
Simon Brand end and NeilMottershead 

Martin Horsley 

Selected li l ies ava i lab le f r o m : - P ^ ^ W P W i P P P ! 

Written by: 
Graham Stafford 

Please supply: I N V A S I O N O F T H E B O D Y S N A T C H A S D £ 6 . 5 0 
H A L L S O F T H E T H I N G S D £ 7 . 5 0 T H E D U N G E O N M A S T E R • £ 7 . 5 0 
I T ' S T H E W O O L U F • £ 6 . 5 0 R O M M E L S R E V E N G E D £ 6 . 5 0 
T U B E WAY A R M Y • £ 7 . 5 0 Z E U S 6 4 £ 9 . 9 5 
C A T A L O G U E O F LATEST S O F T W A R E • 

other large department stores and a l l g o o d major 
sof tware retailers. Alternatively, send the coupon to 

N A M E 

ADDRESS 
CRYSTAL COMPUTING, 2 ASHTON WAY, 
EAST HERRINGTON, SUNDERLAND SR3 3RX. 
T R A D E E N Q U I R I E S W E L C O M E : - T e l : 0 6 1 - 2 0 5 6 6 0 3 . 
CRYSTAL COMPUTING IS THE TRADING NAMfc OP CHANDK6X LTD. 
The ro'~n C 'y jwl iv ./u-r. (,nrk-< l iccno 

I enclose cheque/p.o . for 
P & P included. Overseas orders, please ad d £1.50 per item. YC4 



M U M M Y , M U M M Y 
Woken from eternity by a 
madarcheologistand 
armed only with a spade 
you must bury the spirits 
in the masoniy of the 
Pyramid if you are ever to 
read the cartouches and^ . 
return to your golden 

V 
S p e c t r u m 4 8 K £5 .9 5 

' 'Graphics are excellent. 

PERSONAL COMPqTCRNEW! 

A n y S p e c t r u m 



redirects screen output i n an unusual way. 
Once installed in memory the rout ine is 

activated by a cal l to its load address plus hex 
1A — & D 1 C in the page & 0 D version. I t can 
also be installed on disc and accessed w i th a 
* Spool command — see your disc manual. 
T h e rout ine w i l l clear the screen announce 
i tsel f and await input o f the f i le name and the 
number o f copies. 

T h e spooler w i l l only cope w i t h A S C I I 
files. T h a t is Basic l istings w h i c h have been 
Execed — see user guide page 402 — or text 
files wh ich have been saved in a formatted 
state as in Wordwise opt ion 8. 

Non-user-friendly 
In order to fit the rout ine in to one page o f 

memory some degree o f user-friendliness has 
been sacrificed. T h e number o f copies to be 
spooled and the name o f the file to be spooled 
have to be given in one command. T h e first 
character is interpreted as the number o f 

copies, and the remain ing characters up to a 
max imum o f 10 as the filename. T h e one 
character determin ing the number o f copies is 
interpreted by subtract ing &30 f rom its 
A S C I I code. Convenient ly this gives one copy 
for the character " 1 " , two copies for " 2 " etc. 
I f more than nine copies are required then the 
alphabetic characters 

: ; < = > ? @ A B C . . . . 

onwards have to be used. No t f r iendly or 
convenient to use but it d id save a few 
bytes. 

For tape users the cassette relay w i l l become 
active as the CFS — cassette filing system — 
looks to open the file on the tape; th is could 
take some t ime and wou ld require the tape to 
be rewound after each copy o f the document 
had been spoiled. For disc users, the file — i f 
it exists — w i l l be opened; otherwise the Spool 
Error message w i l l be output to the pr inter . 

Once the file has been opened, one 
(continued on next page) 

PROFESSIONAL MICROS and dedicated w o r d 
processors have the abi l i ty to p r in t a 
document " i n the background" , whi le the 
machine is actually being used for some other 
act iv i ty. I have always regarded the B B C as a 
professional machine and have produced this 
u t i l i ty wh ich allows A S C I I files to be trans-
ferred f rom backing store to pr inter w i thou t 
causing too many problems for the machine's 
user. 

T h e rout ine is wr i t ten in machine code and 
assembles into just 253 bytes o f memory, 
a l lowing it to be fitted in to the cassette filing 
system's reserved page ( & O D ) , or any extra 
page o f memory for the disc system. T h e code 
is non-relocatable and w i l l have to be 
reassembled i f its locat ion is to be moved. T h e 
routine has been wr i t ten to Acorn 's publ ished 
standards lor adding ut i l i t ies and should cause 
no problems for other such systems. Unfor -
tunately i t appears to be incompat ib le w i t h 
Wordwise. Possibly this is because Wordwise 

100*FX 5,2 
110*FX 8,5 
120WRCHV = &20E 
1300SW0RD = &FFF1 
1400SFIND = &FFCE 
1500SBGET = &FFD7 
1600SWRCH = &FFEE 
1700SBYTE = &FFF4 sREM operating system locations 
180f orm_feed'/. = &OC 
190C0DE7- = &D02 sREM address of machine code 
200temp7. = CODE7. 
21OSTORE VECT = CODE7.+ 1 s REM new vector location 

(listing continued on next page) 
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(continued from previous page) 
character w i l l be sent f rom the fi le to the 
pr inter every t ime a character is sent to the 
screen. I f you are not going to be us ing the 
micro for a per iod o f t ime and want the 
spool ing to cont inue, put in a d u m m y list or 
preview command. Spool ing w i l l slow the 
system down. T h i s is especially noticeable for 
tape users every t ime an inter-block gap is 
met. T h i s is not too much o f a problem, as 
whi ls t spool ing the mic ro can run faster than I 
can type. A f te r each copy o f the document has 
been spooled, a form-feed w i l l be executed. 
Af ter the last copy has been spooled the 
routine w i l l disable i tself and can be called 
again in the same way. 

For those who have no wish to delve in to 
the mysteries o f the operat ing system or 
assembler code then al l that needs to be noted 
about the l is t ing is that the location o f the 
routine is determined by the value o f the 
variable Code% in l ine 190 o f the l ist ing. 1 
have used Basic 1, the early part o f the l is t ing 
can be s impl i f ied by using the H Q U assembler 
commands available in Basic2. 

Af ter the spooler has been installed by 
runn ing the assembler program the u t i l i t y can 
be saved d i rect ly by using the command: 
6 * S A V E " S P 0 6 L " > P P P + F F ( P P P P + & 2 7 ) 

where PPPP is the hex page address o f the 
code, + F F gives the length o f the code and 
(PPPP + &27) is the execution address hex 27 
bytes higher than the value o f Code%. When 
assembling in to page & 0 D the first two bytes 
should be left unused as this area is pol led by 
O.S. 1.2 and the Econet f i l i ng system. I t is 
usually safe to start at the beginning o f a page 
in other locations. 

Vectored through RAM 
T h e most obvious method to implement 

such a system wou ld be to use the vectored 
interrupts o f the B B C operat ing system. T h e 
spooler wou ld then act total ly independently 
o f the f ront end o f the system. For example, 
every second tenth o f a second or so — wh ich 
is no good for this appl icat ion, as the in ter rupt 
rout ine must return w i t h i n one to two mi l l i -
seconds. When dealing w i t h peripheral 
devices, even discs, this t ime l im i t cannot be 
guaranteed and other methods have to be 
used. 

T h e other method o f d iver t ing the micro 
f rom its usual path is to use the vectored 
routines; the two most obvious are the Read 
character vector and the W r i t e character 
vector. These are not t ime cr i t ical , and w i l l 
cope w i t h the long delays o f the tape system. 
F.very t ime the keyboard is read or a character 
is output to the screen the operat ing system 
and any other system wh ich has been 
correctly wr i t ten uses O S W R C I I for w r i t i n g 
and O S R D C H for reading. 

T h e obvious place to put the rout ine wou ld 
be via O S R D C I I . But th is wou ld only send 
characters to the pr inter every t ime a key is 
pressed — wh ich is slower than i f it were 
every t ime a character was sent to the screen. 
T h e problem w i t h using O S W R C I I is that 
the rout ine i tsel f should use O S W R C H to 
send characters to the pr in ter . 

Both these routines are vectored through 
the machine's R A M space, a l lowing them to 
be changed. I f they exited solely in R O M then 

(continued on page 133) 

(listing continued from previous page) 

220channel7. = C0DE7.+3 : REM channel number location 
230count7. = CODE7.+4 : REM number of copies location 
240name7. = CODE*/.+5 : REM name o-f -file location 
250F0R OFT7. = O TO 3 STEP 2 
260P7. = C0DE7. 
270C0PT OPT7. : .data7. : 3 
2807P7. = (count7. MOD 256) 
290P7.71 = (count7. DIV 256) 
300P7.72 = &OB 
310P7.73 = &20 
320P7.74 = &7E : REM set up OSWORD data block 
33C)P7.=P7.+ 16 
340COPT OPT7. : . emess7. : 3 
350?P"/.=&0D : $P7. = "RORRE LOOPS" 
360message*/. = PV. + 5 : REM spooler messages 
370P7. = P7. + 12 
380C OPT 0PT7. : . SP00L7. 
390 LDA #&0C 
400 JSR OSWRCH \ clear the screen 
410 LDX #5 
420 . mout7. LDA message*/! 
430 JSR OSWRCH 
440 DEX 
450 BPL moutX \ output prompt 
460 LDY #(C0DE7. DIV 256) 
470 LDX #(C0DE7. MOD 256) 
480 LDA #0 
490 JSR OSWORD \ input spool command 
500 LDA count 7. 
510 SEC 
520 SBC #&30 
530 STA count V. \ correct count to ab 

solute 
540 LDA #0 
550 STA channel'/. \ clear channel number 

560 JSR store_vect7. \ store original v 
ectors and activate spooler 

570 RTS \ end of spooler initi 
ali sati on 

580 . entryV. PHA \ entry to main routin 
e 

590 TXA 
600 PHA 
610 TYA 
620 PHA \ stack processor statu 

s 
630 JSR reset*/. \ deactivate spooler 
640 LDY channel 7. 
650 BNE mai n'/. \ branch if channel act 

i ve 
660 LDX count'/. 
670 BEQ al t_ex i tV. \ branch if finished 

680 DEX 
690 STX countX \ decrement count 
700 LDY # (name'/. DIV 256) 
710 LDX # (name'/. MOD 256) 
720 LDA #&C0 
730 

1 o 
JSR OSFIND \ attempt to open fi 

i e 
740 STA channel 7. \ store channel numb 

er-
750 • CMP #0 
760 BEQ err or 7. \ branch if file uno 

penable -

770 .exit7. JSR setvecX \ exit with spooler 
active • 

780 pil t_e;< i t ' / . PLA \ exit eith spooler 
i nacti ve 

790 TAY 
800 PLA 

(listing continued on page 133) 
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Joystick and 
Interface 
f o r S i n c l a i r S p e c t r u m w i t h t h e s e 
f e a t u r e s t o g i v e y o u e n d l e s s h o u r s 
o f e n j o y m e n t . 

1 . S u p e r p o s i t i v e r e s p o n s e f i r e 
b u t t o n . 

2 . Firm s u c t i o n c u p s f o r s t a b l e 
o n e h a n d o p e r a t i o n . 

3 . S n u g f i t h a n d m o u l d e d g r i p . 
4 . A d d i t i o n a l f i r e b u t t o n . 
5 . E x t r a l o n g 4 f t l e a d . 

T h e i n t e r f a c e s u p p l i e d w i t h t h e 
Q u i c k S h o t (TM) h a s a t w o j o y s t i c k s 
f a c i l i t y . ^ 

T h e f i r s t p o r t s i m u l a t e s 6 7 8 9 & 0 
k e y s . T h e s e c o n d p o r t s i m u l a t e s I n 
| 3 1 ) c o m m a n d . I t w i l l r u n a n y 
S o f t w a r e . 
1 . U s i n g k e y s 6 , 7 , 8 , 9 a n d 0 . 
2 . H a v i n g r e d l f l n a b l e k e y 

f u n c t i o n . 
3 . U s i n g I n | 3 1 ) I . e . K e m p s t o n . 
4 . A n y S o f t w a r e y o u w r i t e 

y o u r s e l f . 

T h e L I G H T P E N e n a b l e s y o u t o 
p r o d u c e h i g h r e s o l u t i o n 
d r a w i n g s o n y o u r o w n T V 
screen s i m p i y b y p l u g g i n g i n t o 
t h e e a r s o c k e t o f y o u r 
S p e c t r u m . T h e c o n t r o l l i n g 
s o f t w a r e s u p p l i e d w i t h t h e 
l i g h t p e n h a s 1 6 p r e - d e f i n e d 
i n s t r u c t i o n s . Y o u c a n c h a n g e 
c o l o u r (Border , P a p e r , I n k ) , 
d r a w circles, arcs, b o x e s , l ines 
a n d I n s e r t t e x t o n t o t h e s c r e en 
a t a n y c h o s e n p lace , y o u c a n 
a lso d r a w f r e e h a n d . T h e r e Is a 
f e a t u r e t o r e t a i n t h e screens 
a n d a n i m a t e . O n t h e 4 8 K 
S p e c t r u m y o u c a n r e t a i n 5 
screens. Y o u c a n a lso u s e t h e 
m a c h i n e c o d e o n its o w n in 
y o u r o w n p r o g r a m s , f o r 
se lec t ing o u t o f a m e n u etc . 
T h e L I G H T P E N is s u p p l i e d 
w i t h a c o n t r o l i n t e r f a c e , t o 
a d j u s t t h e s e n s i t i v i t y / p e n 
a l i g n m e n t . 

Keyboard for 
u s e w i t h a S p e c t r u m 

o r Z X 8 1 / 
Our cased keyboard has 52 / 
keys, 12 of which form a flr 
numeric pad. The 12 keys 
comprise 1-9 numeric plus full 
s top and shift keys, all in red, to 
distinguish from the main 
keyboard keys which are in 
grey, the keys contrast with 
the black case to form a very 
attractive unit. The case has 
been designed to take a ZX81 
or Spectrum computer. 16K, 
32K or 64K can also be fitted 
to the motherboard inside 
the case (81 model only). . t 
The case is also large 
enough for other add-ons , 
like the power supply to , 
be fitted, giving a very 
smart self-contained j 
unit with which other 
add-ons e.g. printer if | l l 
etc. can still be used. 
Our ZX Professional 
keyboard offers more / 
keys and features t han / / 
any other model in its/- J— 
price range making / / 
it t he best value j r / 
keyboard / / 
available. / / 

Spectra- " —4 
Sound 
T h e s o - c a l l e d s p e a k e r I n y o u r 
S p e c t r u m Is r e a l l y o n a b u z z e r ' . 
W i t h t h e O K T r o n l c s " S P E C T R A 
S O U N D " y o u c a n g e n e r a t e f u l l y 
a m p l i f i e d s o u n d t h r o u g h t h e 
s p e a k e r o n y o u r T V s e t . S P E C T R A 

S O U N D Is a v e r y s i m p l e b u t 
h i g h l y e f f e c t i v e a d d - o n . T h i s 
m e a n s t h a t y o u n o l o n g e r h a v e a 
f a i n t b e e p b u t a h i g h l y a m p l i f i e d 
s o u n d , w h i c h c a n b e a d j u s t e d - • 

Iw i t h t h e T V v o l u m e c o n t r o l . 
T h e S P E C T R A S O U N D f i t s 
c o m p a c t l y a n d n e a t l y I n s i d e t h < 
S p e c t r u m c a s e a n d is c o n n e c t e i 
b y t h r e e s m a l l c r o c o d i l e c l i p s . 

d U r o n i c s O K T r o n l c s L t d . . U n i t 6 , S h i r e H i l l I n d u s t r i a l E s t a t e . 
S a f f r o n W a l d c n . Essex C B 1 1 3 A Q . 

T e l e p h o n e : ( 0 7 9 9 ) 2 6 3 5 0 ( 2 4 h rs ) S l i n e s 

H i J L L L l L L M 
11 r r r r r r n T T i T i 

n i i > i l l l 
H11 -4 ii li 1 1 1 1 1 

I j l I U l l i i i i l i y 

I W e < " n p . H W , 

Please send me <® £ . . . . 

Please send me 
Please add on £! .25 far post and parking 
I enclose cheque/PO payable to DK Tronics coral Z 
ordebl tmy Access/Bardaycard No. 

Signature 

Name . . 

Address 
Send to: DK Tronics Ltd.. Unit 6. Shire Hill Ind. Est.. Saftron 
Walden. Essex CB11 3AQ. Tel: (0799) 26350 (24 hrs) 5 lines 



Free software,only £225. 
Ii you own a BBC Micro, you can 

now download, store and run programs 
(transmitted free of charge via Ceefax) 
with the new Teletext Adaptor, priced 
£225 inc. VAT. 

These programs make up the BBC 
Telesoftware Service (which is intended to 
become a computer software broadcasting 
channel) and although primarily educat-
ional, they will soon develop 
into general interest and 
business areas. 

And, as they will 
change ever)' two weeks, 
you'll soon be able to build 
up a vast bank of top qual-
ity software without ever 
having to put your hand in 
your pocket. 

But that's not all 
the adaptor has to offer. 
It also enables you to 
gain access to the 
normal teletext store 
of data.This is differ-
ent to simply having 
a teletext TV 
because it means 

this data can now be transferred to 
memory and manipulated in any way you 
wish (making graphs or bar charts for 
instance). 

It's yet another development in our 
programme to help you fully realise your 
BBC Micro's potential. 

If you're a credit card holder you 
can order the Teletext Adaptor by ringing 

01-200 0200 at any time or 
0933-79300 during office 
hours. 

(You can also find 
out the address of your 
local BBC Micro dealer by 
calling the same numbers.) 

Alternatively, you 
can order it by sending off 
the coupon below. 

Technical Specifications 
Access to Teletext and Telesoftware Services broadcast on 
U.H.F. channels E21 to E69. 
Speed of max. data capture rate approx. 128k baud. 
(8 lines of Teletext, per frame.) 
Height 70mm. Width 210mm. Depth 350mm. Weight 2kg. 
Colour: BBC Computer cream. 
Construction: Moulded top and bottom to match BBC 
computer profile. ABS injection moulded plastic. 
Controls: Four tuning potentiometers on rear panel. 
Mains on/off switch on rear panel. 
Power in 240v, 50Hz, 15w. 
Operating Temperature: 10° to 35°C. 
Designed and manufactured lo comply with BS415 Class 1 
standard. 

lo: BBC Microcomputers, c/o Vector Marketing, 
Deiiington Estate. Wellingborough. Northants INN8 2RL. 
Please send me. BBC Teletext Adaptors at £225 
each, inc. VAX and delivery. I enclose PO/cheqne payable to 
Readers A/C, Acorn Computers Ltd. or charge my credit card. 
Card Number 
Amex/Diner^Vjin/Acccsi8(Dclelo) 

Name 

Address 

Postcode 

Signature 
Registered No. 140 3810 VAT No. 215 400220 

The BBC Microcomputer System. 
Designed, produced and distributed by Acorn Computers Limited. 



(continued from page 130) 
any changes would be impossible. By 
changing the address given in the R A M part 
the rout ine can be redirected to the spool 
rout ine before being al lowed to cont inue w i th 
its or ig inal task. 

T h e code i tsel f is in two parts. I w i l l not 
give a complete descript ion as the code is 
annotated. It is in two sections. T h e first part 
initialises the system by clearing the screen 
and then ou tpu t t i ng the message Spool. I t 
then uses Osword to input the command in to 
its own memory space. T h e number o f copies 
now stored at location C o u m % is converted 
f rom A S C I I to absolute. T h e current channel 
number is set to zero, the vector stored and 
the vector set. 

T h e O S W R C I I rout ine vectors through 
location &20E /&20 F usually labelled as 
W R C I I V . T h e contents o f this location are 
copied to a location labelled Storevect. 
W R C I I V can now be changed to point to our 
own routine labelled by the variable En t ry%. 
W i t h the vector set O S W R C H w i l l indirect to 
our own rout ine wh ich w i l l terminate w i t h a 
j ump to the address stored in Storevect. 

1'he in i t ia l is ing rout ine now returns control 
to the host system. T h e next t ime O S W R C H 
is used the actula rout ine which performs the 
spool ing w i l l be activated. 

This routine commences by stor ing the 
accumulator, X and Y registers on the stack, 
and terminates by unpack ing the in format ion 
and jump ing to the main O S W I C H routine 
via Siorevect. In the in te r im O S W R C H w i l l 
have to be used to output characters to the 
pr inter . I f the vector was sti l l active then it 
would reenter the spool rout ine. A recursive 
si tuat ion wh ich wou ld never terminate !. T o 
cope w i th this the vector is restored after the 
registers have been stacked and in most cases 
is set before exit. I f the spool ing is finished or 
an error has been detected then the exit is 
made wi thout sett ing the vector, leaving the 
spooler inoperative. 

T o per form the spool ing the rout ine first 
establishes i f a file is active by examin ing the 
current channel number. Zero indicates that a 
fi le is not active and any other number should 
indicate an active file. I f no file is active then 
one is opened, using Osfiel the channel 
number stored and the document count 
decremented. I f the counter reaches zero then 
all copies have been spooled and the vector is 
left unset on exi t . 

I f a file is active then the routine labelled 
M a i n % w i l l obtain the next character using 
OSBGF.T and send it d irect ly to the pr in ter . 
Error condit ions can occur i f the file cannot 
be opened or a character cannot be obtained 
f rom the file these are delt w i t h in the rout ine 
labelled Er ro r%. 

T h e end o f file is determined by O S B G E T 
return ing w i t h the accumulator containing 
& F E and the carry bi t set. T h i s causes 
Channel% to be set to zero indicat ing no file 
is open and a fo rm feed is sent to the 
pr in ter . 

Errors detected by the spooler w i l l result i n 
the message "Spoo l E r r o r " being pr in ted by 
the pr in ter and a form-feed. T h e spool rout ine 
is exited w i thout the vector being set so the 
spooler is left inactive. Operat ing system 
errors are met w i t h the vector reset also and 
w i l l display an operat ing system error message. 
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(listing continued from page 130) 

810 TAX 
820 » PLA \ unstack processor 

status 
830 JMP (STOREVECT) \ jump to usual OS 

WRCH routine 
840 .main*/. JSR OSBGET 
850 STA temp"/. \ get and store one 

byte 
860 BCS qerrorV. \ carry set indicate 

s error 
870 JSR print_on7. 
880 LDA temp'/. 
890 JSR OSWRCH \ send one byte to p 

rinter 
900 JSR pr i nt_p-f-f */ 
9l0 JMP exit'/. \ exit with vector s 

et 
920 . qerror*/. CMP #&FE 
930 BNE error"/. \ branch i-f not EOF 
940 JSR pri nt on'/. 
950 LDA #form_f eed*/. 
960 JSR OSWRCH \ print form -feed 
970 JSR pri nt_p-ffX 
980 LDY channel'/. 
990 LDA #0 
1000 STA channel'/. \ clear channel numb 

er 
1010 JSR OSFIND \ close -file 
1 0 2 0 J M P e x i t ' / . 
1030 .error7. JSR print on'/. 
1040 LDA #&0D 
1050 JSR OSWRCH \ print channel numb 

er 
1060 LDX #&0C 
1070 .emout*/. JSR print_on'/. 
1080 LDA emessX,X 
1090 JSR OSWRCH 
1100 DEX 
1110 BPL emout 7. 
1120 JSR print_o-ff7. \ print error 
message 
1130 JMP alt_exit7. 
1140 .prin1_on*/. LDA #02 
1150 JSR OSWRCH 
1160 LDA #01 
1170 JSR OSWRCH 
1180 RTS \ send next OSWRCH c 

all to printer 
1190 .print_of*7. LDA #03 
1200 JSR OSWRCH 
1210 RTS \ wally trap 
1220. store_vect'/. LDA WRCHV 
1230 STA STOREVECT 
1240 LDA WRCHV+1 
1250 STA STOREVECT+1 \ store original v 

ector and 
1251 \ continue by sett 

ing vector 
1260 . setvec'/. LDA # (entry*/. MOD 256) 
1270 STA WRCHV 
1280 LDA # (entry*/. DIV 256) 
1290 STA WRCHV+1 
1300 RTS \ set vector -for spooler 
1310 .reset*/. LDA STOREVECT 
1320 STA WRCHV 
1330 LDA STOREVECT+1 
1340 STA WRCHV+1 
1350 RTS \ restore original 
1360 1 
1370 NEXT 
1380 STOP 
1390 CALL SP00L7. 
1400 STOP • 



[rnl Commodore 64 and |i-pj|tDUi LWdr ei spectrum Programs 

SUPERCHESS 3 .0 

OTHER S P E C T R U M 

Superchcss 3.0 ha3 been developed to bring you the strongest chess program yot for 
the Spectrum computor. 

At the tournament level Superchess 3.0 has a look-ahead ot live to seven ply 
(movosi in the middle name, and ten to twelve ply In the end game. This gives 
Superchess 3.0 a substantial advantage against other chess programs and 
promises the experienced pluyur an interesting and challenging game ol chess. 

Unllkeother chess orograms. Superchess 3.0 is not just a brutc-forcc calculator, 
but employs artificial intolligonce techniques to allow deeper searchir>g along the 
main linos of play. 

Non-sexist, non violent, 
satirical, sprite graphic 
all-action arcade adventure. 
Featuring: 

• Iron Lady 

• Ronnie. Raygun 

• Old Bill 

• Squaddies 

• Gutter-press photographers 

• Pcace women 

FEATURES: 
• 10 levels—all play within tournament time 

liinils. 
• First lovol mode especially easy :or beginners. 
• Easy to uso—help moriu5 provided 
• Recommenced move option. 
• Change sidos a"d level during game, 
e Sell play mode. 
o Sot uprchunge position. 
• Technical inlormation—now the procram 

thinks" 
ft Program's internal score tor position 

displayed 
• Num&er of evaluated positions displayed 
• Library of opening moves. 
• Select your own cctOur scheme for 

graphic board display 
• Solve mating problems—up to mote m lour. 

and maybe the end 
of the world! 

4 8 K S P E C T R U M — £ 5 . 9 5 48K 
SPECTRUM 

4 8 K S P E C T R U M — P r i c e E8 .95 
f o r 1 6 K a n d 4 8 K S p e c t r u m 

This is a superior machine code tool kit wi th one hundred machine 
code routines that are relocatable for use in your own BASIC and/or 
machine code programs, the combined user friendly BASIC program, 
48k Spectrum only, gives easy access lo all routines: • Index of 
routines. • Call up details of each routine including all information 
required to tailor the routine to your needs. • Demonstration of how 
the routine works under software control, the demonstration is 
repeatable. • Save and verify individual routines. • Comprehensive 
user guide. Dealing—the program shuffles, deals and sorts the cards to produce randomly dealt 

hands. An almost Infinite number of hands aie therefore possible, with all kinds of 
distributions. 
Bidding is in the familiar ACOL system. Including Stayman and Blackwood 
conventions. You bid your hand while the Spectrum bids the other throe hands. 
Card Play—you play from your own and dummy's hands, which are displayed as 
they would be at the bridge table, with the program playing the other two hands. 
Scoring—at the end of each hand the score is calculated, including honours, slam 
and rubber points. Both the old and new scores are displayed in the usual manner. 
Replay—at the end of each hand, all four hands can be displayed and. if desired, the 
hand replayed. 

Sci-Fi Cnaracier Set 
Vrv&y Available 
Luc K<i-Kiirit>c' 
Ufti-Note Ssuml-Gen 
Ciuni Now Saunrt Gen 
Uni-Beep Simulate 
Vj;h-So«o SirouUIC-
S-.ietrr Fi' 
Srtfler. Sic.ro 
Sneer Cxchsnge 
P'OteCt 
Bwck Coey 
Contract 
Exr-ano 
C>c-ano fieri 
Awwa 
Count Pioyiam 
rape H fader fleas?-
/.ddrcis 
Remove Colour*. 
OiSOtty Menofy 
Men LoaCnr 

Ulor.k Meixory Insor 
Sleek Unv Cv >!«• 
ChrS. S//n|> 
ChrJ. Scramble 
Suee<-R«ftufflbe< 
2 Byts Comeriei 
nor. • Hpi Cnn.-ertnr 

«<-> 0*C Conoerl*r 
Hom» :l ConcJP-it' 
On Eircr Goto 
On QctO 
frccSerdc-
NcnDeielJtiie tines 
florrtrr Hleelr. 
Screen Sei-ch 
VariAWcs Soarc '̂l.iK 
24-Liiw PiMitiiyj 
Sl8f O'K'A 
'i.i6n Swicr 
Oriulfl Swiicli 
l'«irl Slfl|K> 
Pecoitf Scxj'iU 
KiKX9r Sound 

•V.M-K-y 
Slrvngt to Uopei COty 
Strings to Liv,ei Case 
frtxra/n ic Upcc fas? 
I'<03'j»!i lo Lu<v<-.- Cast-
Contuse 
Cwifjr 
Space Savr-
Sr.rn<HtOvfi(nrTi 
S(i«n Invert 
OWi All 
Ink Clu'iyt-
Papiy t'.h.in«jr! 
flam On 
Fl»$t< OH 
Bfttyht On 
8/igni 01' 
Screen-Print 
ftandn/i Number Generate* 

4 8 K S P E C T R U M 
B R I D G E P L A Y E R — £ 8 . 9 5 
An ideal complement to the Bridge 
Player Program: 

Br idge T u t o r (Beginners)—£5.95 
Br idge T u t o r (Advanced)—£5.95 S U P E R C O D E £ 9 . 9 5 

Plus lor 48K Spectrum unless otherwisestated: 

FLOATING POINT FORTH with E0IT0R £13.95 
INTEGER FORTH £9.95 PINBALL WIZARD 

S P E C I A L O F F E R : 

B r i d g e P l a y e r a n d b o t h 
B r i d g e T u t o r s — £ 1 8 . 9 5 

BRIDGE PLAYER 

Seno SAE lor Catalogue. 
AvailaWo at most gooc compute' stores. 
DELIVERY: 

UK—prices include VAT and postage A packing. 
EUROPE—add 80p per program 
ALL OTHER PLACES—for air mall add £2 tor the first program and 50p for 
each subsequonl program. Surface delivery add 80p per program. 

Send Cheque. Postal Order or Access No. to: 
^ I C P S O F T W A R E , Dept YC1 

e p s o r e w a r e | 2 G l e b e Road, U x b n d g e 
M i d d l e s e x U B 8 2 R D 

SUPERCHESSII 
SUPERCHESS I (16KZX81) 
16K SUPERCHESS<1t>KSpectr.im) 
REVERSI 

SPECIAL OFFER: 
LOGO and Floating Point Forth 
SUPERCODEand EXTENDED BASIC 
DRAUGHTS and BACKGAMMON 

£5.95 <48K Spectrum) £5.95 
£4.95 PINBALLWIZARD 
£6.95 (Commodore 64) £6.95 
£6.95 DRAUGHTS £5.95 

BACKGAMMON £5.95 
£20.95 SNAIL LOGO(TuitlcG.'aoniCS! £9.95 
£17.95 GOLFING WORLD £5.95 
£9.9S SPECTRUM EXTENDED BASIC £9.95 

W A N T E D : 
I n t e r e s t i n g p r o g r a m s f o r S p e c t r u m , 
C o m m o d o r e 6 4 a n d Q L 

E S P E C I A L L Y W A N T E D : 
Q L f C o m m o d o r e 6 4 B r i d g e P l a y e r 
Q L / C o m m o d o r e 6 4 B a c k g a m m o n ANY OFFERS? 

/ 
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\ MICRODRIVE 
FILE 

M Y P L A N S F O R 1 . A . S T month 's M ic rod r i ve Pi le 
were th rown into confusion when i became 
aware o f another version oi' the M ic rod r i ve 
R O M . 

At the t ime, it was assumed to be the 
finished R O M wh ich wou ld supersede the 
E P R O M o f the early Microdr ives and remove 
some o f the bugs. As you can imagine, I was 
not too keen to cont inue w i th the possibi l i ty 
o f changes to calls in the programs depending 
upon wh ich version o f the M ic rod r i ve the 
reader had. 

Fortunately in one way, the new R O M was 
in fact, meant for an ent irely new product , the 
Q L . T h i s in i tself has raised a new set o f 
d i f f icul t ies, the problem now becomes one oi" 
non-interchangeabi l i ty between cartridges 

' formatted' and 'wr i t ten to ' by the dif ferent 
R O M operating systems. 

Do we just ignore the prob lem and accept 
that the files, data programs etc. can not be 
mixed or do we take the m in ima l step o f at 
least w r i t i ng the new commands in such a way 
as to enable programs to be networked? 

T h i s means that the rather long winded 
Mic rodr i ve save routines could be changed 
f rom: 

S A V E * ' m ' ; 1 ; " f i l e - n a m e ' 
to ei ther, 

* I S ' f i l e - n a m e ' 
or 

SAVE MDV1 file-name 1 
for the Q I , the M D V 1 is not necessary, but i f 
left out the command wou ld refer to a cassette 

Kathleen Peel with more 
on Sinclair's Microdrive. 
save on the Spectrum. 

T h e use o f the later style o f command 
completely negates the reason for w r i t i n g new 
commands in the first place, i.e., to s impl i fy 

(continued on next page) 

Figure 7. "Free memory" program listing. 

1 P R I N T A T 1 0 , 7 J " R E f l O U E C A R T R I D G E ' ' • P 

A U S E 1 5 : L E T D I N K E Y S : I F I N K E Y $ = ' " ' T H E 

N G O T O 1 

2 C L E A R 6 5 5 3 5 : GO 9 9 3 J 

1 0 0 F O R < x = C P E E K 2 3 7 3 5 + 2 5 6 * P E E K 2 3 7 3 6 3 - 5 

T O 6 5 5 3 5 : P R I N T a , P E E K N E X T S T O P 

5 0 0 E R A S E " m " n j " u p r o 9 " : S A U E * ' > " J K " t J 

p r o g " : C A T 1 : S T O P 

9 9 3 1 D E F F N t C s > P E E K s + 2 5 6 * P E E K C s + i ) : 

L E T s - 2 3 7 3 0 : L E T n t ^ F N U s 3 - 8 0 : C L E A R n t 

• R E S T O R E 9 9 3 4 : L E T s = 2 3 7 3 0 : L E T p t - F N t 

f . s ) : L E T r t = n t + 8 0 : L E T h - I N T C n t / 2 5 6 3 : L 

E T l = n t ~ 2 5 6 * h : I F r t < = F N U s + 2 3 - 2 T H E N 

I F P E E K C r i + 2 3 = 4 2 A N D P E E K C r t + 3 3 - 4 2 T H E 

N P O K E C r t i - 1 0 3 , 1 : P O K E C r t + ] l 3 , h : G O T O 

9 9 3 3 

9 9 3 2 P O K E 2 3 7 3 6 , h : P O K E 2 3 7 3 5 , 1 + 4 

9 9 3 3 P O K E C s + 1 3 , h : P O K E s , l : F O R < x = \ T O 

8 0 : R E A D d : P O K E C n t + & 3 , d : N E X T a : R E T U R 

N 

9 9 3 4 D A T A 4 2 , 4 2 , 0 , 2 1 5 , 2 4 , 0 , 2 5 4 , 2 4 5 , 1 9 4 , 2 

4 0 , 1 , 2 1 5 , ^ 2 , 0 , 2 5 4 , 4 2 , 4 0 , 2 , 2 3 1 , 0 , 2 1 5 , 3 2 , 0 

, 2 0 5 , 1 8 3 , 5 

9 9 3 6 D A T A 2 1 5 , 2 6 , 3 1 , 4 2 , 1 7 8 , 9 2 , 2 3 7 , 6 6 , 6 8 , 

7 7 , 2 1 5 , 4 3 , 4 5 , 2 1 5 , 2 2 7 , 4 5 , 1 9 5 , 1 9 3 , 5 

9 9 3 7 D A T A 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 

9 9 3 8 D A T A 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 

9 9 9 5 C L O S E # 3 F O R f l A T " l " j 6 0 0 : O P E N # 3 ; ' ' 

t " : R E T U R N 
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Figure 2. 
* " N O P 4 2 4 2 0 R o u t i n e M a r k e r DEF W 0 N o n sense in Bas ic 
C A L L N N 2 1 5 2 4 0 Get Char r o u t i n e o ld R O M C A L L N N 2 1 5 3 2 0 C h e c k last e x p r e s s i o n 
CP ' P R I N T ' 2 5 4 2 4 5 Is cha r 'PR INT ' C A L L N N 2 0 5 1 8 3 5 S Y N T A X CHK r e t u r n 
dP NZ ERR 1 9 4 2 4 0 1 No J u m p or ig ina l v e c t o r C A L L N N 2 1 5 2 6 3 1 By tes in Use in BC 

a d d r e s s . LD HL ( R A M T O P ) 4 2 1 7 8 9 2 Get R A M T O P 
C A L L N N 2 1 5 3 2 0 ca l l n e x t cha r r o u t i n e o f SBC HL BC 2 3 7 6 6 Get Spare in HL 

R O M LD 8 H 6 8 t h e n i n t o BC 
CP 2 5 4 4 2 Is char L D C L 7 7 
JR 2 DIS 4 0 2 J u m p C A L L S T K - B C 2 1 5 4 3 4 5 Place o n s tack 
RST 3 2 2 3 1 Cal l n e w R O M Error C A L L PRNT-FP 2 1 5 2 2 7 4 5 PRINT 

R o u t i n e J P END 1 9 5 1 8 3 5 EXIT OK m e s s a g e . 

(continued from previous page) 
data entry. 

In w r i t i ng this month 's art icle, it has 
become apparent that ccrtain precautions 
need to be taken when w r i t i n g machine code 
routines for use w i t h the Mierodr ives. 

T h e problem lies in the fact that i t is 
possible to erase all your hard work by a 
couple » f accidental Pokes. I have therefore 
amended the Basic program to include a 
warn ing to remind you to remove the micro-
drive cartr idge before testing a new routine. 

Th i s mon th I have produced a very simple 
"memory f ree" command that w i l l enable me 
to explain two o f the problems encountered in 
producing this type o f command as opposed 
to the graphics command o f the previous 
article. 

Figure 1 is the Basic program l ist ing and 
figure 2 the annotated l ist ing. I have chosen 
the command 

PRINT ' 
to provide the 'memory left funct ion ' . 

T h e items o f note are as fol lows: 
T h e last j ump used in the run t ime section 

is the new R O M O ' K error message. W i thou t 
this, all sorts o f messages can be pr in ted 
which are irrelevant when the command is 
used in the direct mode. 

Changing the format to 
*f 

w i l l provide a value o f free memory, but it is 
pr in ted in the last used p r in t posit ion, wh ich 
i f the command is typed in d i rect ly , is the 
input area and so it is overwr i t ten by the next 
system message. 

One way round ths is to use the command 
in a l ine i.e. 

10 PRINT AT 0,0. ' ' : * f :STOP 
As you w i l l have noticed, this part o f the 

Mic rodr i ve Fi le is rather short, so I w i l l add a 
couple o f points o f more general interest. 

I have lately seen a number o f solutions to 
the moni tor problem o f the Spectrum. These 
generally involve making the V id l ink on the 
PCB near the modulator, inval idat ing the 
guarantee. 

One o f the side eiYects o f making the l ink on 
the Spectrums I have is a reduct ion in output 
level through the normal T V out let , this 

generally shows up as loss o f colour on the 
more sensitive T V ' s . 

A n alternative solut ion you might like to t ry 
is the use o f the OV and Y connections — Page 
180 o f the manual. These work wel l on my 
monochrome moni tor and a M K 2 Spectrum 
and do not affect the normal T V output . T h e 
connection can be made on a rear expansion 
plug wh ich does not entail opening the 
Spectrum and inval idat ing the guarantee. 

A l l program development is done on the 
moni tor and the program run on a normal T V 
to check colour operation. I t 's a lot easier on 
the eyes wi thout ghosting, shimmer and dot 
crawl. 

Interface 2 docs not take the video con-
nections though. T h i s means that to get video 
qual i ty f rom the cartr idge software, i t is 
necessary to use a double ended connector 
between the Interface and the computer, 
further increasing the l ikel ihood o f the 
dreaded wobbles. 

T h e M ic rod r i ve wallet is expected to be 
available sometime in the summer, at present 
there is no indicat ion o f price. I 

The Key to Spectrum Machine Code Success 
Plcturesques MACHINE CODE SYSTEM is used and recommended by professional software writers, vet the excellent 

documentation and the friendly, easy-to-use programs have been highly recommended for beginners. 

Ybu mllontybuyone Machine codeSystem.so buy the best,the one the professionals use. 
N E W I M P R O V E D P R O G R A M S — M I C R O D R I V E C O M P A T I B L E 

ASSEMBLER. 

5YST0* - ^ s ^ e * * * 

Completely self-contained 
with its own line editor, giving 
an easy-to-read 40 column 
tabulated listing. Auto line 
numbering, line renumbering 
and auto tabulation make this 
one of the fastest and easiest 
Assemblers to use. 5-
character label names. 
Dec ima l , Hex o r ASCII 
c o n s t a n t s , SAVE/LOAD/ 

( VERIFY both the listing and 
Machine code to cassette/ 
MICRODRIVE/NETWORK. 
Assemble from cassette or 

Microdrive into memory for very 
large programs, customise to most Centronics 

printer interfaces, or RS232 (with interface 1) for 8 0 column 
printout. FAST ASSEMBLY — 1k of code in 7 seconds. 
Assembler Directives:- ORG, END, DEFB. DEFW, DEFM, EQU, 
DEFL. (Microdrive and Centronics facilities o O r A 
only operate with 48K machines.) j j l l 

INCL. VAT &P&P. 
Prityl.itrKMIpplirilait&MttMewlthOPtHHIIC&lveOfliOMlCIOafiV*ICJftfidOC " Dl WSIM'CO 

MONITOR 
The ideal tool to help the 
beginner get started, yet it 
contains all the commands for 
the experienced programmer 
to run and de-bug machine 
code programs, inspect and 
alter memory contents in 
Hex or ASCII. Breakpoints and 
full Register display. NOW 
WITH SINGLE STEPPING 
through RAM or ROM. 
Disassemble any part of 
memory, RAM or ROM. Dec-
Hex-Dec number converter. 
Printer output to ZX 

printer or via RS232 (with 
interface 1) or customise to 

most Centronics printer interfaces. General memory 
management commands include Hex dump, insert, 
Delete. Fill and Move. Can reside in memory with the 
Assembler (48K machines only) to give a complete 
Machine Code programming system. 5 0 

Jssr ****** 
^ K ^ O ^ - - ^ 

INCL. VAT &P&P. 
Existing owners can obuin Che new uroqran-.s by returning Che cassette only to Picturesaue along with a cheQuc/PO for 

l C1.SO p«r program nnc v>vi & psm h^a .-,Torres •/. i i n? suppled ny return of post. 

Available from the "SPECTRUM" chain of stores, branches of John Menzies and all good computer 
shops, or by mail order by sending cheque/ PO to: 

PICTURESQUE, 6 Corkscrew Hill, west wickham. Kent. BR4 9BB. Send SAE for details. 

U U K R S U U L 

CTURESQUE 
CTURESQUE 
CTURESOUP 
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BC BASIC (Commodore 64) £57.50 
At last the ultimate has arrived under the name of BC Basic. This 
is a complete 9K Extension supplied in a Rom pack. Over 97 new 
or modif ied commands wihtout affecting thespeed or operation. 
Main areas of enhancement are: Hi-res, Sprites, Text Graphics, 
UDG, Sound, Machine Code Aids, Structured programming, I/O 
and more. 

i inczlair- s 
SPECTRUM ^ 

LOGO £9.95 
The Tur t le ' Graphics language 
ZEN Editor/Assembler £12.50 
A must for the serious programmer 
SUPERCHESS 3.0 £8.95 
The strongest Chess program yet 
FOOTBALL FORECAST £15.00 
Writ ten by Professor Frank George 

HOME BUDGET £6.95 
Home Accounting System 
MAP OF U.K. £11.95 
Educational U.K. Geography 
HORSE RACE FORECAST £15.00 
The Serious Punter's Aid 
HISOFT PASCAL Compiler £25.00 
Compi l ing Pascal 
VEGETABLE CRASH £6.95 
Exciting Arcade game in M/C 
FROG SHOOTER £6.95 
Exciting Arcade game in M/C 
PINBALL WIZARD £5.95 
Fast-action graphics and sound 
BRIDGE PLAYER £8.95 
Pit your wits against the Spectrum 
BACKGAMMON £5.95 

f l commodore 
~ 64 

HOME BUDGET £9.95 
Home Accounting System 
DATABASE £24.50 
360 pages at 10 lines/page 
BC BASIC £57.50 
Complete 9K Extension in ROM 
pack 
SIMPLE ACCOUNTS £24.50 
Non-VATaccounting system 
PAINTPIC £19.50 
Drawing/Painting using multi-
colour bitmap 
HORSE RACE FORECAST £19.95 
The Serious Punter's Aid 
POOL PERM £17.25 
Improve your pools winning 
chances 
FOOTBALL FORECAST £19.95 
Writ ten by Professor Frank George 

£6.95 

£5.95 

• GUNMAN ' £6.95 
Fast arcade game in M/C 
• COSMIC SCRAMBLE £5.95 
Space Adventure Game 
• CHESSMAN 
Save the chessmen from 
destruction! 
• BREAKTHROUGH 
Fast arcade game 
• SUPER SPACE INVADERS £6.95 
A new version of the arcade classic 
• QUADRAX £5.95 
Line up the counters and foil 
opponents 
• PINBALL KING £6.95 
Colourful fast-action game in M/C 
• PELMANISM £5.95 
Game of memory 
• MOONLANDER 11 £5.95 
Land the lunar module on the moon 
• ATHLETE £5.95 
Fast, colourful maze game 
• STARTREK PLUS £6.95 
The adventures of the starship 
'Enterprise' 
• CURSED CHAMBERS £6.95 
Testing adventure game 
• SPEECH SYNTHESIS £14.50 
Over 60 different sound building 
blocks 
• TYCOON £6.95 
Stock Market game 
• XANAGRAMS £9.95 
Challenging word game in M/C 
• BIORHYTHMS PLUS £6.95 
Program generates biorhythrns 
• DISASSEMBLER £12.50 
Zen compatible 
• KUMA COMPILER V2.0 £29.50 
Get the best out of your MZ700 
• HU-BASIC £34.50 
220 Commands + D.P. 
• HU-CAL £34.50 
Spreadsheet Calculator in M/C 
• EASIDATA £19.50 
Fast information storage/retrieval 

TERMS: Please add C1.00 post and packing to Hitlers 
under"£20.00 carriage free on all cash, cheque or credit 
card orders over £20.00 in the U.K. Telephoned creoitcaic 
orders accepteo on our 24 hour imsapbonc service. 
All prices include VAT 

E P S O N HX-20 
D E S K M A S T E R 2 £ 3 3 . 93 
Word Processor 

1 D E S K M A S T E R 2 / D £56 .93 
Word Processor for disc TF-20 
D E S K M A S T E R 3 £33 .93 
Spreadsheet Calculator. 16K 
D E S K M A S T E R 3 .5 £ 4 5 . 4 3 
Spreadsheet Calculator for 
expanded HX-20 
D E S K M A S T E R 5 £45 .43 
The Editing Terminal 
D E S K M A S T E R 6 £22 .43 
Decision Maker 
D E S K M A S T E R 7 £22 .43 
Editor Assembler 
D E S K M A S T E R 8 £22 .43 
Mail Lister 
D E S K M A S T E R 9 £33 .93 
RAM Database 
D E S K M A S T E R 10 £22 .43 
Labeller 
D E S K M A S T E R 17 £56 .93 
Pert and Critical Path Analysis 
D E S K M A S T E R 2 0 £68 .4 3 
Viewdata 
P A S C A L C o m p i l e r £45 .4 3 
True object code 
F F O S S W R I T E R £109 .25 
Wordprocessor 
C A S H E X C H A N G E £22 .43 
U S E R D E F I N G R A P H I C S £20 .13 
A useful asset for the HX-20 user 
H O M E B U D G E T £ 2 2 . 43 
Home Accounting System 
H O R S E R A C E F O R E C A S T £28 .1 7 

sinus i 
apricot 

PAKMAN/MILLIPEDE 
Superb sound and graphics 

£9.95 

KUMA FORTH £207 
Full Fig Forth 
BASIC TOOLKIT £97.75 
Ten major subroutines 
ISLES OF ARTUAN £22.43 
Extensive adventure game 
OTHELLO £22.43 
With fine graphics 
MAZE RUNNER £16.68 
Thinking Mans' Maze Game 

PHONE NOW (073 57) 4335 or SEND FOR DETA lLS^s^ P 

I 
I 
I 
I 
• 

I 
I 

i 
i n f o r m a t i o n required, 

and send c o u p o n to: 

K u m a C o m p u t e r s , 
L t d . i 

12. Horseshoe Park, 
Horseshoe Road, 
Pangbourne. 
Berks RGB 7 J W 

HKdWKf Scilwate "If tout S>lllNtXt 
• SHARP PC-5000 • • SHARP 3541 • 
• SIRIUS • • SAGE • 
• SHARP PC 1500 • • APRICOT • 
• SHARP 700 • • EPSON HX-20 • 
• SHARP A • • EPSON QX-10 • 

Hirfom Soltwrc 
• NEWBRAIN 
• COMMODORE 64 
• ELECTRONIC MAIL 
• PRINTERS • 

SPECTRUM • 

NAME ADDRtSS 
POST CODE 

I use a . microcomputer. 
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s / w N r ; u , n — 

FOX «= 
' ELECTRONICS 

141 \HHK> R O M ) . H \ S I N ( ; S T ( ) K K . H A M ' S . TCI.: 0256 2*W»71 

S P E C T R U M 
U P G R A D E S 

I N T E R F A C E S 

A N D FOR T H E V I C - 2 0 

I enclose £ 

P R O D U C T S FOR T H E V I C - 2 0 + S P E C T R U M 

S P E C T R U M O W N E R S ! 
N O W A V A I L A B L E 
T H E U L T I M A T E I N J O Y S T I C K 

THE FOX PROGRAMMABLE INTERFACE -
A N INTERFACE WITH: 

• C o m p l e t e c o m p a t i b i l i t y w i t h a l l p r o g r a m s . 
• I n - b u i l t m e m o r y t o s t o r e u p t o 16 d i f f e r e n t * 

g a m e s k e y s e t s a t o n e t i m e . * 
• B a t t e r y b a c k - u p s o n o loss o f m e m o r y a f t e r * 

p o w e r o f f . ( B a t t e r y r e c h a r g e d d u r i n g u s e s o n o * 
r e p l a c e m e n t s a re r e q u i r e d ) . 

Fu l l c a s i n g . 
T h r o u g h p o r t f o r f u r t h e r e x p a n s i o n . 
P r o v e n c o m p a t i b i l i t y w i t h t h e m i c r o d r i v e 
B u i l t - i n p s e u d o R o m f a c i l i t y w i t h r o o m f o r 
p e r s o n n e l t o o l k i t . 
C o m p a t i b l e w i t h al l A t a r i - t y p e j o y s t i c k s . r O n e s w i t c h o n l y f o r s i m p l i c i t y o f use . * 

T h e s u p e r i o r i n t e r f a c e w i t h o u t a w k w a r d t r a i l i n g leads , j u s t p l u g in a n d s t a r t y o u r g a m e . 

LAUNCH PRICE ONLY £34.95 i i m c l 

" > v o ^ £ 2 1 0 0 
FOX ELECTRONICS LTD. ,NCLUS.VE (SUE 2 machines only) FOX ELECTRONICS LTD. 

A h i g h q u a l i t y k i t a t a n e w l o w f l o w p r i c e w h i c h s i m p l y p l u g s i n t o e x i s t i n g s o c k e t 
w i t h i n y o u r S p e c t r u m , n o s o l d e r i n g is r e q u i r e d a n d s t e p b y s t e p i n s t r u c t i o n s a r e 

s u p p l i e d . T a k e s y o u r 16K t o 4 8 K in s i m p l e s t e p s . 
P R O B A B L Y T H E B E S T K I T A V A I L A B L E A T D E F I N I T E L Y T H E L O W E S T P R I C E 

Vixen RAM Cartr idge 
Swi tchable between 16K or 8K + 3K. 

G i v e s y o u t h e o p t i o n o f f u l l 16K R A M o r 8 K a n d 3 K 
R A M in o n e p a c k a g e . W h e n a d d e d t o a s t a n d a r d 
V I C - 2 0 g i v e s 16384 b y t e s of e x t r a m e m o r y in 
m e m o r y b l o c k s 1 a n d 2 o r 3 0 9 2 b y t e s o f e x t r a 
m e m o r y i n t o t h e 3 K m e m o r y b l o c k A N D 8 1 9 2 b y t e s 
o f e x t r a m e m o r y s w i t c h a b l e b e t w e e n m e m o r y 
b l o c k s 1 a n d 3 
• Fu l l y c o m p a t i b l e w i t h a v a i l a b l e 

m o t h e r b o a r d s / m o d u l e s . 
• S i m p l y p l u g s i n t o t h e rear e x p a n s i o n p o r t o f 

c o m p u t e r . 
• N o r e - a d d r e s s i n g o f e x i s t i n g B A S I C p r o g r a m s 

n e e d e d . 

Only £34.95 
Please send me: — 
Joystick interface N a m e . . . 
Spectrum upgrade Z . , 
Vixen Ram • A d d r e s s . 
Catalogue • 
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Ideally a home computer 
should allow you to play 
high speed arcade 
games, have a mass 
storage system and also 
double up as a word 
processor. 
The Adam, from Cabbage 
Patch kid makers 
Coleco, comes close. 
Win one from Your 
Computer. 

R U L E S 
• The w inner of the compe t i t i on w i l l be 

t h e p e r s o n w h o e n t e r s t h e b e s t 
s o l u t i o n t o t h e puzz le a n d , in t h e 
v i e w o f e d i t o r , c o m p l e t e s t h e 
u n f i n i s h e d s e n t e n c e in t h e m o s t 
i n t e r e s t i n g w a y . 

• The name of the w inne r wi l l be p r in ted 
in t h e J u l y i ssue o f Your Computer. 

• A l l entr ies mus t arrive at t he Your 
Computer o f f ices by the last w o r k i n g 
d a y in M a y 1 9 8 4 . 

• E a c h p e r s o n m a y e n t e r t h e 
compe t i t i on on ly once . 

• Entries t o the compet i t i on canno t be 
acknow ledged . 

• No employees of Business Press 
Internat ional or their relatives may 
enter the compe t i t i on . 

• The decis ion o f the edi tor is f inal . 
• No cor respondence o n the result of 

the compe t i t i on wi l l be entered in to . 
BLisiness Press Internat ional assumes 
no responsib i l i ty or l iabil i ty for any 
c o m p l a i n t s a r i s i n g f r o m t h i s 
compe t i t i on . 

CQLECQ, 
Start on any square and, moving one square 
vert ical ly, horizontally or diagonally in any 
direction, step onto four squares, one of 
each shape. Then continue to step f rom 
square to square on shapes in the same 
sequence of shapes as your f irst four steps. 
How many steps in total can you take before 
the sequence is broken? No square can be 
stepped on more than once. Draw out your 
solution on the grid and complete the 
fol lowing sentence in 12 words or fewer and 
send this coupon to Coleco Adam 
Competi t ion, Your ComputerL.2'\3l 

Quadrant House. The Quadrant, Sut ton, 
Surrey SM2 5AS. 
" W i t h arcade fun and word processing in one 

Name 

Address. 

• • 
c •n • • • • • 
c • • n • 

- r • n • • • • • • • •n m • • • • • • • • • • 
• • • • 
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AESF 
PROGRAMMABLE 

JOYSTICK 

Works with 
QUICKSHOT II 
TRACKBALL 
Recogn i sed as t he on ly t r u e H a r d w a r e 
P r o g r a m m e d j o y s t i c k i n t e r f a c e t h i s p r o d u c t 
o f f e r s all t h e f e a t u r e s assoc ia ted w i t h such 3 
design. 
You can use any A t a r i - c o m p a t i b l e j o y s t i c k 
c o n t r o l l e r w i t h any s o f t w a r e f o r y o u r Sinc-
lair S p e c t r u m or Z X 8 1 , n o t jus t t h o s e wi th a 
joys t i ck o p t i o n . 
M o v e m e n t o f t h e j o y s t i c k is r ecogn i sed b y 
the c o m p u t e r exactly t h e s a m e as press ing 
the a p p r o p r i a t e c o n t r o l keys , a n d can the re -
f o r e give t h e mos t i m m e d i a t e r e s p o n s e t o 
tha t m o v e m e n t . T h e h a r d w a r e p r o g r a m m e d 
design w o r k s wi th all poss ib le k e y - r e a d i n g 
m e t h o d s , b o t h BASIC and Mach ine C o d e . 
Eight d i r ec t i ona l m o v e m e n t , w i t h o r wi th -
o u t t h e fire b u t t o n be ing p ressed , can b e 
achieved b y on ly p r o g r a m m i n g t h e l e f t , 
right, u p , d o w n and fire k e y s r e q u i r ed b y 
the game . 

P r o g r a m m i n g is ach ieved by a t w o - d i g i t c o d e , 
which is l o o k e d u p o n t h e P r o g r a m m i n g 
Chart s u p p l i e d , f o r each d i r e c t i o n and f i r ing 
b u t t o n . T h e s e t w o n u m b e r s a r e t h e n sel-
ec ted o n a pair o f leads w h i c h are c l ipped 
o n t o a p p r o p r i a t e l y n u m b e r e d s t r ips 011 the 
in t e r f ace . 
O n c e c o n f i g u r e d this can b e m a r k e d o n t o a 
Quick R e f e r e n c e P r o g r a m m i n g Card f o r 
s t o r i n g w i t h t h e g a m e . As t h e p r o g r a m m i n g 
is not p o w e r d e p e n d e n t t h e i n t e r f a c e can be 
i m m e d i a t e l y used w h e n n e x t s w i t c h e d o n . 
The k e y b o a r d r e m a i n s fu l ly f u n c t i o n a l and 
can b e used s i m u l t a n e o u s l y w i t h t h e joy -
s t ick. 

An in tegra l rear e x p a n s i o n c o n n e c t o r m e a n s 
t he re is n o need t o r e m o v e t h e i n t e r f a c e t o 
c o n n e c t o t h e r pe r iphe ra l s . 
NB. A r e c e n t design i m p r o v e m e n t n o w 
m e a n s t ha t t he A G F P r o g r a m m a b l e In t e r f ac e 
w o r k s w i t h t he n e w Q u i c k s h o t II rap id 
" A u t o F i r e " f e a t u r e . 

0 , 0 

o r Z X 8 1 PACK CONTENTS 
SUPPLIED 
• P r o g r a m m a b l e In t e r f ace M o d u l e as illus-

t r a t e d , c o m p l e t e wi th c l ip -on p rogram-
ming leads. 

• Self adhes ive p r o g r a m m i n g char t de ta i l ing 
h o w to d e f i n e w h i c h key is s i m u l a t e d by 
UP, D O W N , L E F T , R I G H T , and F IRF-

O n e pack of ten Q u i c k R e f e r e n c e Pro-
g r a m m i n g Cards fo r at-a g lance s e t t i ng 
t o y o u r games r e q u i r e m e n t s . 

/ A I : C I > « . 
AliF S — 

P r o g r a m m a b l e design gives T O T A L s o f t -
w a r e s u p p o r t . 
A c c e p t s Atar i , C o m p e t i t i o n Pro , Wico, 
S t a r f i g h t e r , Qu ick S h o t , Le S t ick e tc . 
Rear e x t e n s i o n c o n n e c t o r f o r all o t h e r 
add -ons . 
Free d e m o p r o g r a m a n d i n s t r u c t i o n s . 

12 m o n t h s g u a r a n t e e a n d fu l l w r i t t e n 
i n s t r u c t i o n s . 

A 
O N L Y 

1 1 . 9 5 

Quickshot l i e J O Y S T I C K 
N E W I M P R O V E D GRIP : BUILT IN STABILIZING S U C T I O N C U P S j 

TR IGGER FIRE B U T T O N : R A P I D A U T O FIRE S W I T C H : T O P F IRE-"BUTTON 
A G F H a r d w a r e , Bognor Regis. West Sussex P 0 2 2 9 B Y . T e l e p h o n e : ( 0 2 4 3 ) 8 2 3 3 3 7 . 

F R O M : M R / M R S / M I S S Please allow up t o S 8 days for delivery. 

A D D R E S S 

SEND C.W.O. (NO STAM P NEEDED) TO: A .G.F . H A R D W A R E , DEPT.YC„ 

F R E E P O S T , BOGNOR REGIS, WEST SUSSEX, P 0 2 2 9BR. 

Q T Y I T E M I T E M P R I C E T O T A L 

P R O G R A M M A B L E I N T E R F A C E 2 7 . 9 5 

JOYSTICK(S) 1 2 . 9 5 

PACK(S) Q U I C K R E F E R E N C E C A R D S 1.00 

Z X 8 1 • Z X SPECTRUM • Please t i ck 
DEALER ENQUIRIES WELCOME EXPORT PRICES ON APPLICA TION 

F I N A L T O T A L 
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C H U R C H F I E L D 

8 / 3 / 8 4 

• B l a c k Ba 
> © M M ' « H 

• p o s t 

•Rffo to , 

wmm&i 

T H E PROGRAM listed in figure 1 w i l l plot a 
chart or map f rom a series o f bearings. I have 
rewr i t ten and extended the plane tabl ing 
program, given last mon th , to use the Or ic 
four-colour pr inter w i t h the BBC micro for 
map p lot t ing. T h e program can be used w i t h 
other X Y plotters w i t h some modif icat ions. 

Before you can plot anyth ing on the Or ic 
p lot ter /pr inter using the BBC M i c r o you w i l l 
have to overcome the pr inter 's non-standard 
socket. I decided that 1 wanted to be able to 
use the pr inter w i t h a number o f micro-
computers and so I separated the case by 
removing five Phi l ips screws f rom the 
underside. 

T h e ma in p r in ted-c i rcu i t board has 
connections for two sockets and it is not 
d i f f i cu l t to disconnect the Or ic socket and 
replace it w i t h a standard Centronics one. You 
w i l l have to unsolder the o ld socket and solder 
in the replacement so don ' t start unless you 
are sure it w i l l go smoothly — the conversion 
w i l l invalidate your guarantee. 

The Or ic pr in ter w i l l work as a normal 40-
co lumn pr inter w i t h ihe BBC when you have 
finished ihe conversion, and you should check 
this by l ist ing a program in the usual way. 
Other equivalent versions o f the pr in ter — the 
T a n d y f ou r - co l ou r p r i n t e r / p l o t t e r , for 
example — may wel l not need modi fy ing. 

T h e program works by accepting up to 50 
entries in to the array DBS. Rath entry 
consists o f ihe name o f the object, the 
bearings f rom two observation points, and a 
• 'Cha in l i nk " entry. I w i l l describe the 
Cha in l ink entry later on. T h e name o f the 
object is stored in OB$ (0,n), the first bearing 
in OBS ( l . n ) and so on. 

T y p i n g Q or q when you are asked for an 
object exits f rom this part o f the program and 
you are asked i f you wish to save the array on 
tape. PROCtapesave stores the array on tape 

and PROCtaperead w i l l recall its contents. 
T h e funct ion to add bearings to the array 

does not clear the array; it appends the 
readings that you enter to anyth ing thai is 
already in the array. PROCclear checks thai 
you really wish to erase the current contents 
and then makes a fresh start. 

W h e n you have entered a series o f bearings, 
you can list them to the screen or to a pr in ter . 
D i f ferent procedures are used for each 
purpose and PROCl is t uses a For — Next 
loop inside a Repeat — U n t i l loop to page the 
entries in the array — 20 items are displayed 
and the program stops and says "Press any-
key for the next page" in l ine 1250. W h e n a 
key is pressed the screen is cleared and further 
entries are displayed. T h e procedure to pr int 
the array to a pr inter outputs the Cha in l ink 
entries as wel l as any in format ion entered. 

Figure 2 shows a typical array pr in tout . T h e 

first co lumn is the posit ion o f the i tem in the 
array; the second is the name o f the object; the 
th i rd is the bearing f rom the first observation 
point , the four th is the bearing from the 
second observation point and the final co lumn 
is the Cha in l ink entry. 

You can sec that some o f the items are 
l inked by letters in the final co lumn. W h e n 
the map is plot ted, lines w i l l be drawn l ink ing 
the objects that have a common letter in the 
Chain l ink entry. Objects 6, 15, 16, 17 and 19 
are all l inked by the letter g for example. T h e 
l ink l ine is d rawn f rom the lowest numbered 
entry lo ihe next highest number and so on. 

I wanted the " r " l ink to include the point ai 
i tem 14 but it was more convenient to re-enter 
the point at i tem 25 than to t ry to edit the 
array. T h e procedure for edi t ing the array is 

(continued on next page) 

1 50 YOUR COMPUTER. MAY 1984 



(continued from previous page) 
very pr im i t i ve and cou ld be improved 
enormously by using some o f the procedures 
listed in ihe Hearts iop series. You have to 
enter .E. to escape from the edi t ing routines 
when the program asks you for a new entry — 
lines 2520 and 2530. 

T h e fo l lowing Or ic pr in ter commands are 
used in this program: 

V D U 1,17 sends a control charactcr to make 
the pr inter output text. T h e manual in-
correctly says that the number o f characters 
per l ine is fixed by an internal swi tch in the 
pr inter . T h e swi tch is wired permanently 
inside the case and the number o f characters 
per l ine is altered by the S code in graphics 
mode. T h e sett ing you establish in graphics 
mode remains in force on return to text 
mode. 

V D U 1,18 sends the control character 18 
decimal to the pr inter to swi tch i i into 
graphics mode. 

C — Change the pen colour. T h e four 
colours arc designated 0-3; 0 - Black; 1 -
Blue; 2 = Green; 3 = Red when the pens are 
correctly installed. 

D — D r aw a l ine f rom the present posit ion 
to another absolute set o f X Y co-ordinates. 

H M o v e the p lo t t ing head to the present 
Home posit ion. 

1 — Set ihe present posi t ion o f the p lot t ing 
head as the Home posit ion — in other words 
init ial ise the plot ter. 

J — Draw a line f rom the present posit ion to 
another posit ion which is calculated by adding 
or subtracting the co-ordinates fo l lowing the 
command to the present posit ion. 

M — M o v e to the absolute posit ion set by 
the co-ordinates fo l lowing the command. 

0 J o h n ' s H 
\ Knight'* h 
2 G r a n t - , H 

3 P 
6 P 
7 P 

® : t r o o n 
v f e n c e 

^ f e n c e 
1 1 f e n c e 

t r e e 
f e n c e 

M f e n c e 
13 y p w 

1 6 t r e e 

IB Gr*V°« 
19 

JO l o g 9 

22 B i g h r ' F * r « i l f 1 " ^ Born 

** P o s t 
2 5 
26 

Current, items 

2 6 0 3 2 0 
2 3 9 3 0 4 
2 3 0 2 9 7 
2 2 3 2 9 0 

2 2 5 3 0 1 
3 2 0 3 2 6 
2 7 8 3 2 3 
2 3 5 3 1 2 
2 2 6 275 
2 0 6 2 9 7 
164 2 0 2 
1 * 5 3 6 
1 3 0 3 0 
110 21 

8 5 , 
* 8 9 3 2 3 
1 6 2 3 2 S 
1 3 6 3 4 3 
' 3 5 3 3 2 
» 2 6 3 4 6 
ISO 281 
1 8 3 2 3 9 
*70 2 1 0 

e 3 3 4 5 

3 0 7 
8 5 1 

^ 2 0 3 2 6 ; 

the bearing 

P In graphics mode, pr int the lext 
fo l lowing the command. 

S — Set the size o f the letters pr in ted using 
the P command. SO is very small — 80 
characters per l ine. 

T h e map parameters may change i f you use 
a di f ferent plot ter , the baseline found in l ine 
1-130 may be much larger i f you are using an 
A4 flat-bed plotter. PROCp lo t , PROCnor th 
and PROCmakel inks ;ill use commands that 
are specific to the Or ic pr inter /p lot ter . 
However the important procedure is PROCxv 
and this is plotter- independent. 

PROCxy takes the two bearings for each 
object f rom the O B $ array and turns the 
strings into real numbers — lines 1870 and 
1880. T h e bearing o f Base 1 f rom Base 2 has 

been stored previously in ND i rec t i on and this 
is subtracted to br ing the bearings to a correct 
magnetic nor th or ientat ion. 

Lines 1890 and 1900 use the bearings and 
the length o f the baseline to calculate the X 
and Y co-ordinates o f each object relative to 
Base I. These figures are then converted into 
absolute X and Y co-ordinates by L ines 1910 
and 1920. F ina l ly , the results are stored in 
two further slots in the array in the same 
lines. 

L ine 1780 takes the absolute X Y co-
ordinates and outputs them to the Or ic 
plotter. L ine 1790 marks the posit ion w i th a 
+ and prints the name o f the object 
im mediat el y a ft e r w aids. 

T h e baseline lies across the map because 
angles near the line between the two bases are 
d i f f icu l t to calculate and tend to produce 
inaccurate results. A very smal l alteration in 
the bearing makes a very large difference in 
the apparent posit ion o f the object. 

T h e scale o f the map w i l l depend on the 
distance f rom the base stations o f the objects 
that you measure. T h e field shown in f igure 3 
is about 300 yards across the long axis and it 
was plot ted w i t h the scale set to 0.9. 

I f you attempt to set the scale so that the 
baseline is longer than the X axis o f the map 
ihe program w i l l clear the screen and ask you 
to input the scale again — lines 1410 and 
1420. 

When you set up the Chain l inks that you 
want before p lo t t ing a map, you are asked for 
the l ink , wh i ch must be the same character as 
you have entered in to the array, and then the 
colour wh i ch is to be used for the plot . You 
should enter 0, 1, 2. or 3 to select the colour 
that vou want. 

Figure 1. 470 END 
10 480 
20 490 OEF PNUO I I I J 1 s : 
30 5 0 0 FDR Z = 0 TO 5 
40 REM MAP PLOTTING PROGRAM - ST«> l-Orv 7.7. - O TU 
5 0 REM STARTED 11 MARCH 1984 5 2 0 0B6 < Z. ZZ i = " * " 
60 5 3 0 NEXT X 71 Nfcxi / 
70 J> 1 r-l OB* < 5 . 5 0 ) : DIM HELP* < 10) 5 4 0 N=0 
80 DIM LINK* (9.1> 5 5 0 ENDPROC 
90 P - 2 0 : 1.-1: NN«0: NDIRECTION - 0 5 6 0 

lOO XN = 0 : YN = 0 : NORTH - 0 5 7 0 DEF PROCtype in 
1 10 NORTHLINE - 7 5 : LSI - Ot L&2 O 5 8 0 CLS 
120 BASELINE - 0 : BASE - 300 590 ENDF = FALSE 
1 30 A - 0 : B = 0 : X = 0 : V » •> 600 PR1N7 "Type i n o b j e c t name and b e a r i n g s " 
1 4 0 610 PRINT " E n t e r ' 0 ' o r 'q- ' t o f i n i s h p n t n r i n t j d a t a " 
150 • KEY 9 "LISTO 7 s 1-1 MODE 7 !M !N LIS1 6 2 0 Y* = INKEY*(500) 
160 4 KEY 0 "RUN :M" 630 REPEAT 
170 •KEY 2 "VOU 2 IM *FX6 , n IM" 6^0 CLS 
180 •KEY 3 "VDU 3 !M" 650 PRINf " O b j e c t " ; N + l : 
1 9 0 HEI-PKOt - "A Odd b e a r i n o s t o t h e a r r a y " 6 6 0 INPUT " " OB*<O.N) 
2 0 0 HELP*(1> = "C C l e a r t h e a r r a y f o r a f re - sh s t a r t " 6 7 0 IF OB*<O.Ni - " 0 " THEN ENDF = TRUE: GOTO 7 7 0 
210 HELP* < 2) "E E d i t .-.n i 1 ™ i n t n e a r r a y " 6 8 0 IF OB* ( 0 , N) = "q" THEN ENDF - TRUE. : GOTO 7 7 0 
2 2 0 HELP* (3) - " L i t ? t h e i t e m s i n t h e a r r a y " 6 9 0 IP 08«<0,N> " " " 1 HEN OBi(0 .N> = " " 
2 3 0 HELP*<4> B "F- P l o t a map " 7 0 0 INPUT " B e a r i n g 1 " OB*U.N> 
240 HELP'S (5? = "O " ,n i l MAP PLOI 1 ER t o BASIC" 710 IF O B t ( l . N ) = " " THEN 7 0 0 
2 5 0 HELP»'<S> "R Keod b e a r i n q s a r r a y f r o r t a p e " 7 2 0 INPUT " B e a r i n g 2 " 0B»(2.M) 
2 6 0 Hf:lt-«<7) ^ " ? HELP - D iop ' tcy t h i s s c r e e n " 730 IF 0B» <, . N) "" I HEN "ZO 
2 7 0 V40 •NPLM " C h a : n l i n l " 0 B f ( 5 , N ) 
2 Q 0 "'ROCj n j t i d l i SO 7 SO IF 0 0 * ' 5 . N > - "" THEN 0B*<5.N> ' " . . " 
2 9 0 7 6 0 N'-NM 
300 REPEAT 770 UNTIL N>®50 OR ENDF TRUE 
3 1 0 CLE! 7 8 0 ENDPROC 
3 2 0 PRINT TAB ( 7, 2«.») ; "MAP PLOTTING PROGRAM" 79B 
3 3 0 PRINT TABCO,22): "Prowo ? f o r Mflp or e n t e r command B O O i)EF PROL'atld 

" ; 810 PROCtype in 
340 REPEAT 8 2 0 PRINT TAB (O. 1 0 ) : " S a v e t h e a r r a y on topi* Y ' : 
3 5 0 I I. - INKEYt < 10) 8 3 0 INPUT " " Y* 
360 UNTIL K* <> 8 4 0 I F Y* = "Y" THEN PROCfc o p e s c i v t ELSE ENDPROC 
3 7 0 IF h* = "A" THEN PBOC.jdii 8 5 0 ENDPROC 
" B O IF »:* - -C" fHEN PROCc 1 e a r 860 
J90 IF K* "E- THEN PROC'Jdi t s r r ^ y 8 7 0 DEF PROCc1 e a r 

4 0 0 IF K* = "'.." THEN Pf iCICl is t 8 8 0 CLS 
4 JO IF l l- •• "1 THEN PROGp 1 o tmap Q90 INPUT " A r c von 6URfi you want t o " ' " w i p e o u t t h e a r r a y 
4 2 0 IF K* = " ? " THEN PRDCbf lp / 1 \ •• Y* 
4 3 0 IF tip ~ "T" THEN PRCICto ibp lo t 9 0 0 IF YS <> " ! " THEN ENDPROC 
' M O II I t "R" 1 HEN PRO'Ctopurijiftd 9 I f PROCir.i t J ^ l i s e 
•I A O l.:Ni IL KS = "[}" 920 PROCadd , 
•16o CLS 9 3 ' > EMDPROC (continued on page 144) 

R 

% 
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ATARI commodore ^ 

• C r o s s - C o u n t r y 
N a v i g a t i o n 

v ia L a n d m a r k s , 
V O R S t a t i o n s 

a n d D e a d 
R e c k o n i n g . 

• E m e r g e n c y 
P r o c e d u r e P rac t i ce . 

A i r M a i l de l i ve ry 
g a m e t o t e s t y o u r 
flying s k i l l s . 

L a n d i n g r a t i n g s 
fo r s m o o t h n e s s a n d 
s p e e d . 

• F o r a l l A T A R I 
c o m p u t e r s , 
C O M M O D O R E 6 4 
D i s k a n d C a s s e t t e . 

• E x t e n s i v e f l i g h t m a n u a l 
i n c l u d i n g B a s i c F l y i n g , 
I n s t r u m e n t F l y i n g , M a p s 
a n d C h a r t s . 

• T h r e e g e o g r a p h i c a l a i r 
n a v i g a t i o n a reas e a c h 
w i t h m u l t i p l e a i r p o r t s 
a n d m u l t i p l e r u n w a y s . 

• D u a l R a d i o N a v i g a t i o n 
( V O R ) a n d I n s t r u m e n t 
L a n d i n g S y s t e m ( I L S ) . 

O n s c r e e n f l i g h t 
p a t h rev iew b e t w e e n 
f l i g h t s . 

M u l t i p l e L a n d i n g 
A p p r o a c h C h a r t s 
a n d D e s i g n - y o u r -
o w n a p p r o a c h 
fea tu re . 

• T a k e - o f f s a n d 
L a n d i n g s u n d e r 
a l l w e a t h e r 
c o n d i t i o n s . 

S O L O F L I G H T is an advanced s i m u l a t i o n 
tha t uses real ist ic three d imens iona l terra in 
graph ics , ac tua l con f igu ra t ion i n s t r u m e n t 
panel, mu l t i p l e air nav igat ion maps , and 
accura te aircraft pe r fo rmance charac ter is t ics 
to prov ide the chal lenge, thr i l l , exc i temen t , 
and j o y of the flight exper ience. 

S O L O F L I G H T is a qual i ty p r o d u c t f r o m 
MicroProse S o f t w a r e 

THE ULTIMATE IN AMERICAN SOFTWARE 
FOR YOU ON U.S. GOLD 

( I S . Go ld is s tocked by all leading compute r stores 
including: 

WH SMITH 
DEALERS! For in format ion on how to become a U.S. 
Gold S tock is t wr i te to: Centresoft Ltd. , Uni t 2 4 , T ip ton 
Trading Estate. B loomf ie ld Road. T ip ton, West Mid lands 
DY4 9 A H . Telephone: 0 2 1 - 5 2 0 7 5 9 1 . 
Overseas enquir ies welcome. All American ScfWJare 



(continued from page 142) 1 4 4 0 PR I N T • iNPU > L I N E E n t e r t i t l e " T I T L E * 
9 4 0 
9 5 0 

1 •! SO P R I N l ! I NPU I b e a r i f i a o f B a s e i f r o m B a s e 2 " 9 4 0 
9 5 0 PEP P R C C h e l p NDlBjECTION 
96.0 
97.0 

CLS 
PRINT I AO < 0 . 5 > • "HELP- INSTRUCTIONS ' 

1 4 6 0 PR; NTs INPUT " D o y o u w a n t C h a i n l > f t f ' <Y> " Y * 96.0 
97.0 

CLS 
PRINT I AO < 0 . 5 > • "HELP- INSTRUCTIONS ' 1 4 7 0 CP Y * - "Y" IHEN P R O C c h a i n ] i n f 

9 8 0 PR I N T : P R I N T 1 4 8 0 ENDPROC 
9 9 0 FOR H" 0 TO 1 0 1 4 9 0 

JftOO P R J N I H E L P * * H > 1' il.'O DEF P R O O p l o t 
1 0 1 0 NEXT H 1 5 1 0 W U 
1 0 2 0 Y * - I N K E Y * < iOOOi 1 5 2 0 VDU 2 
1 0 3 0 I F • i " THEN P R O C h e l o I'JSO VDU 1 . 1 8 
1 0 4 0 ENDPRCIC i s # PR I iMT " S I " 
1 0 5 0 1 5 5 0 VI)U 1 . 1 7 
1 0 6 0 DEF R R U C l i - . t 1 s:.60 1 R I N I 
l ' " 7 0 CLS J g f p PR INT T I f L E * 
1 0 8 0 P R I N T TA0?;6', 10> ; IhJBO VDU 1 . 1 0 
1 0 9 0 INPUT " D i s p l a y on p r i n t e r <Y> " Y * 1 5 9 0 P R I N T "CO• 
1 1 0 0 I F Y * <> " Y " THEM 1 1 3 0 1 6 0 0 H U N - "DO. - 6 0 0 " 
1 1 1 0 PROCpr l n t < i r r n y 1 6 1 0 P R I N T " I " 
1 1 2 0 ENDPRUC 1 6 2 0 PRINT " 1 ) 4 / 9 , 0 " 
1 1 3 0 ENDF = FALSE 1 6 3 0 P R I N T "04 7 9 , 
1 1 4 0 CLS 1 6 4 0 P R I N T " D O , 6 0 0 " 
1 1 3 0 P R I N T "CURRENT M F M S I N IHfe BEARINGS ARRAY" 1 6 5 0 PRINT "SO" 
1 1 6 0 N N - 0 1 6 6 0 PRCICnor t h 
1 1 / O REPEAT 1 6 7 0 PRINT " (.' 2 " 
1 1 8 0 FOR L» 2 TO P 1 6 H " PR 1 NT " M " ; S I R * < 2 3 0 - ( B A S E L I N E / 2 > > : " . 3 0 0 " 
1 1 9 0 P R I N T rAB(O . L ) O B * ( 0 . N N ) : 1 6 9 0 P R I N T "P2-*" 
1 2 0 0 P R I N T T A B < 2 5 , L ) O B M I . N N M 1 vni> PRINT " H " ; S T R 4 ( 2 4 0 - ( B A S E L I N E / 2 ) > ; " , 3 0 0 " 
1 2 1 0 P R I N T TAB>' ;;>,i > ( i n n . ; . N M > : 1 7 1 0 PR INT "..I" ; S T R * ( l lASI- l . INK > ; " , v " 
> 2 2 0 IP NN N - l •HEN ENDF = TRUE: GOTO 1 2 6 0 1 7 2 0 P R I N T 'P+1" 
I V NN -- N N + I 1 7 3 0 XRI:F L ' 4 0 - < B A S £ ' . l N E / 2 ) 
1 2 4 0 NE&T L 1 7 4 0 YREF = 3 0 0 
1 2 S 0 P R I N T T A D ( o , 2 3 > : " P r e s s a.nv I f o r n o t t pacjt- " i 1 7 5 0 P R I N T ••CO" 
1 2 6 0 REPEAT 1 ' 6 0 FOR NN - O 10 N - l 
1 2 7 0 Y * - I N K E Y * • 111 > 1 7 7 0 PR0C>:y 
I t 'Ht i U N T I L Y * <•> " " 1 7B0 P R I N T " f V ' : 0 B * ( 3 . N N > : " . " 0 B * ( 4 . N N > 
1 2 9 0 CLS 1 7 9 0 P R I N T " P + " : 0 D * « ' . N N ) 
1 3 0 0 U N T I L ENDF * TRUE 1 8 0 0 NEXT NN 
1310 ENDPROC 1 8 1 0 PROCmaPel i n k s 
1 3 2 0 I S 2 0 PRINT "H" 
1 >30 DEF P R p C p l o t m a p 1 8 3 0 VDU 3 
IT-10 i p.ocr>* p a r a m e t e r s I I 3 4 0 fcNDPRUC 
1 3 5 0 P R O C r I o « 1 8 5 0 
1 3 6 0 F.MDpRni 18 i :0 D t F PR0C::y 
1 i .'0 1 0 7 0 A - E V A L ( ! ) & * < 1 , N N ) ) - N D I R E C T I UN 
1 3 H 0 DEF P R O G m e p p a . ' " o w s • I w J O & - E V A L ( O B * ( 2 . N N > ) - N D I R E C T I O N 
1 3 9 " CLE 1 8 9 0 Y » (BASEL IN E * S I N < R A f t < A ) ) * H I N (RAD (B) > > / 
1 4 0 0 PR I N I t A& t o , i 0 > : " E n t p r «sc«l«?"1 S I N ( R A D • 1 8 0 - 8 - < I 8 0 - A ) > > 
14 I o INPUT 1 " SCALE 1 9 0 0 X - V * 1 / TAN (RAD ( A ) ) ) 

. 1 -v.'O 1- BASE » SCALE > THEN 139 0 191«.) 0 8 * 1 3 , N N . a 3 T R -M I N T ( X R E F - X > > 
1430 BASEL INE = BASE » SCAUE 'continued on page 146) 

INTERFACE 
With Music 
O p e n the d o o r to new musical hor izons w i th 

the Siel M i d i Computer Interface. 
Use any M I D I e q u i p p e d synthesizer to 

exchange d a t a a n d store in fo rmat ion 
w i th your Sinclai r ZX Spectrum, 

Sinclair ZX 81, C o m m o d o r e C B M 6 4 , 
A p p l e II or i ndeed any other M I D I 

e q u i p p e d musical instrument v ia 
the Siel M I D I Compute r Interface. 

A R A N G E OF SOFTWAR E IS 
A L S O AVAILABLE. 

For f u r t h e r de ta i l s 
p l e a s e w r i t e to : 

Siel (UK) Ltd. 

Suffolk House, Massetts Road, Horley, Surrey RH6 701. 

D e a l e r e n q u i r i e s w e l c o m e 
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p u i a r games 
THE ULTIMATE IN BATTLE ACTION... 

BEACH - HMD 
— — J ^ c o m m o d o r e ^ 

L ^ " Incredible 3-D Graphics 
I ' r Unbelievable Sound 
I ' ' E £ f e c t s 

H Unique Gaines Concept ' , Multiple Screens 

m ^ ^ ' II—r-^1*/ High Resolution 
| . Scenario 
Ml v 100Z Machine 

magazine as tn a n d 

" S l & l tor 

C o m m o d o r e 

Its a unique arcade experience in 
sound and vision and a stunning 
display of Commodore 64 
capabilities. 
Another quality product from 

Software. 

Available on £ A*9S 
CASSETTE JJ BISK £ ] £ 9 5 
THE ULTIMATE IN AMERICAN SOFTWARE 

FOR YOU ON U.S. GOLD 
U.S. Go ld is s tocked by all leading compute r stores 
i n c l u d i n 3 : ' H ^ WHSMITH 
DEALERS! For in format ion o n how to become a U.S. 
Gold S tock is t wr i te to: Centresoft Ltd. , Unit 2 4 , T ip ton 
Trading Estate. B loomf ie ld Road. T ip ton, West Mid lands 
DY4 9 A H . Telephone: 0 2 1 - 5 2 0 7 5 9 1 . 
Overseas enquir ies welcome. 
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icoramued from page 144 

197'" OP* < . NN) - STR* <IN1 < VREV . 19; . . I-NDPRGC 1 

1950 DEF PROCpr In t« r r«v 
• '60 VDU 2 
I 970 *FXo.O 

19B0 PRINT T0E<'!S>! -CURRENT ITEMS IN THE l i | 990 PRINT S T R f N R t I / 0 . " '» 2000 FOR IJN - 0 10 N - l 

2010 PRINT NN; - QBJMO.NN): 
2020 PR1NI TAB < 35) : OB* ( I . NN) , &B* ( 2 , NN), 0 2030 N'fi X I NN 20*10 VDU 3 

2050 ENDPROC 2060 . ' 

2070 DEF PPOOnorMi 

208f t I I SCALE >= 1 . 0 THEN 2100 
2090 NORTH ^ NQRTHLINE » SCALE 2 1 0 0 F T ' I NT " C 3 " 

23 iO1 PRINT "H" :STR*( 1.StNORI « > » " , " » STR*(600rr( l 2120 PRINT "PS" 
2130 XN = INT(NORTH * CDS(RAD(NDIRECTION) > > 
2 i i r . YN - INMNHRIH * S IN (RAD (NDIREC" r n M " 2150 PR I NT " " s ST R+ < X N ) $ " , " ; S f ° * 2160 PRINT "PN" 

i 1 7 0 ENDPPnr 

OlT>0f»t „ * "r>t 
*K> « 

. i/tiF PRl)Ch.->pt"-tfrtd 2300 I:LB 
2 3 ) 0 PRINT TAB---. !•»> ! 2320 - N 

".: 530 <•"PKNiN< "BEARINGS" •TO RE PEA I 
'350 FOR K • 0 TO 5 
360 INPUTS'!, 0B1- <K . -I ' T70 NEXT K 
>90 J » •} - 1 
90 UNTIL EOFIIX fi(. • l 'JSrW* > 

B I G t ^ v e 
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DY4 9AH. Telephone: 0 2 1 - 5 2 0 7 5 9 1 . 
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EDITOR AND 
ASSEMBLER 

A R Billir.gnam explains 
his program which 
provides the Dragon 32 
with a combined editor 
and assembler which, 
although written entirely 
in Basic, is reasonably 
fast and will assemble 
all of the opcodes that 
he has encountered. 

EDASM IS A COMBINED e d i t o r a n d assembler 
for the Dragon 32. The assembler is reason-
ably fast and assembles all the opcodes and 
addressing modes I have yet encountered. 

I i is wr i t ten in Basic so you only need to 
type ir. the single l isting given here. Remove 
the Pokes in line 210 i f your machine does noi 
have a double speed capabil ity. I f the program 
crashes w i th an O M error whi le running 
change line 80 to 

CLEAR 7100.28999 
When run the editor w i l l immediately 

prompt you w i th 00011 and is ready for input 
o f source code. 

The syntax o f assembly is: 
LABLE (I OPERATION 11 DATA 
ie. LOOP 11 LDX (] #S400 
or | | LDX (| #$400 
where 11 indicates a space. Th i s means that i( 
an instruction has no lablc it must be 
preceded by a space. I f the space is omitted 
then the operation is assumed to be the label 
and the Data w i l l be considered to be the 
operation. T h e editor/assembler wi l l stop at 
faults o f this nature w i th 

OPCODE LINE N 

where N is the offending line. T o type in a 

i a.no 
1? FOB J«O TO 6 
vo » a « i « o ?o r a a s t e p 32 
•JO P B ) M r n * J . < 5 2 * J l . S T R I M 5 « < 2 4 . 1 4 3 - 1 6 » I . J * 1 6 > > ; 
«o *r*Te 
n o >CW 1 - 2 3 1 TO 3 0 0 STEP 3 2 
1,0 fitIHTtI , 8 T R t s O « < 2 4 , 3 2 l i 
70 » « X T I 
n tuiKTcrMJ. 'OftAOOH 32 
73 PRlNTC29fl.*EDITOS I ASSEhBLER'; 
74 PRINT9369, ' W " i 
73 PR1NT0393.-A.R.»!U.!M>VU1-| 
76 PRIWT8440, m y • ' • v ' l 
7V IF INKCVt-'-TXN 79CL9C CUB 

P t X E A f i l i C L E A R 7 1 0 0 , 2 W V / 
9 0 O I H L * <300} 
100 O I H A C * ( 3 0 0 l 
l J O D I N L B M 1 0 0 ) 
120 D IM 2 Z * < 6 > 
130 ODM 
140 PRINT RlGHT*<"0000"«Htt>»<S»R«<OOI .V>.41jILINE INPUT 
" 3 ' | L » 
130 P O E 6 3 4 9 4 . 0 
140 IF Lt- 'FDITMX'M W3MI0 440IIOTOI40 
170 IP l_«-*SAvn-'K!H GOSUb 240:0010140 
100 IFL4-'LOAD*THEN IIORLHI JSOiOOrOMO 
190 tP Lt-'fAVtH'THRN LINE INPUT" NAI1E Cf PILE TO 6AVE 

? • j M PI»: C li AST MW1» . SA. OL, 6 T i GOTO MO 
200 ip l«-'loai>»i-ti«:n l i n i . i w u t - nr*c op p i l e t o l o a d 
7" I NM»: CL 0ACK»»t« 10010140 
2 1 0 I P L * - " A a S H * r » « N r e n t t * * F D 7 . 0 l G 0 8 U B 1 0 9 0 l P O K E 6 3 4 9 
4.0i00TOI4O 
220 IP L « - ' T E 3 f M « N l*.XCC < ST > I GO TO MO 
230 L*<0O)M.«i0U-OO«li(lOT0I4O 
240 'SAVE 
2 3 0 L I » E 1HPVT' NA»» Cir p i l e TO 6AVE " ' • i h M * 
260 OP»N-0-.»-I.MH» 
270 FOR 1-1 TO 300 
2 9 0 I F L » « I » - " - T M E N 3 2 0 
2 9 0 I f H F T I I L K I M ) - " T H E N A » - > X " « t 1 I D » < L » < I > , 2 ) E L S E 
O I - L K I ) 
300 PKINT«-I,A* 
310 NEXTI 
320 QD-liCHKa •-IiWTURN 
330 LlNeiNPUT" NAME OF FILE TO LOAD 
340 INPUT'MCRC€ FILE ir/H>'i«» 
330 IP M4--N-1HCN G-HCOT0370 
360 FOB 1-1 TO 3001 IF L» < 1)»-"THEN S»1 i60T037C€LBE « X TI 
370 0PCN"1*,»-1,NH» 
300 FOR I-S TO 300 
390 IP COT<-l>THEN 430 
400 IM»vr»-»,L*<Ii 

4 1 0 I F L £ F T * < L « ( | I , l > - ' X " T » l £ H . * I I I « - • • r l l O * ( L « 11» , 2 1 
4 2 0 JCXT-I 
4 3 0 C Q ^ I i C L O S t * l ^ R L I I M I 
4 4 0 E D I T 
430 l iNv iwuT-coMn*w>--|Cm 
4 6 0 i F L E F T » i C n * , i > - - f - n n N H I H I I N 

4 7 0 I P L X r r » < c m , D - - L - I » « l < o o s i r t l 33Oi0OSUBA4Oi00TO43O 
40O I F L E F T t ( C N » . l » " - D - T » C H eOSUE" 3301GOSUB 68O iB0TO4 3 
0 
4VO i r LETTS < r 7 4 * , l i > " A - T C W GOSUS 3 J O i GOSUB 8 0 0 i 8 0 T 0 4 3 
O 
3 0 0 I P L E T T S < C * 4 , 1 >-~R*THEM OOSUO 33O1OOSLW 8 7 0 1 0 0 1 0 4 3 
O 
3 l O I F L X P T i < c n « , : ) - - } - r u t x 0OUA)9(K> i00TO430 
3 2 0 PRINT*C0»»««D'>- |GOTO43O 
3 3 0 L S > H I D « ( ( ? < » . 2 1 
3 4 0 S L - O i E L - O 
3 3 0 I F 9 L - 0 T « * I F I N 9 T R < L * . - . - > " 0 T K I I SL -VAL < L S > l t l 
a 

3 6 0 I F L * - - • T H E N 3 L - l i E L - 3 0 0 
3 7 0 I F L £ F T * < L « . 1 ) « " . - T H E > ( 3 L - 1 1 E L - V A L I H I D * <L* ,2> > 
3 0 0 I P ftlOMT«<L*,l>-".-THEN E L - 3 0 0 i S L - V A L a t P T S U S . L E N 
< L 9 > - 1 > 1 
3 9 0 IF CL-O AKO 3 L - 0 T t * N 600ELSC RETURN 
6 0 0 P P - I N 9 1 R < L » . " . * I 
6 0 1 I F PP-O THEN RETURN 
6 1 0 6 L - V A L ( L e P r * I L f . P P - S I > 
6 2 0 EL -VAL < N 1 D S < L * , P P 4 1 > I 
6 3 0 RETURN 
6 4 0 POR I—SL TO EL 
630 IP LS < I)-"IMtN fit 11M* 
6 6 0 r R I N T R I O M T » < " 0 0 0 0 " « f l l D » ( 8 T R « ( J > I 2 ) , 4 t | TAD(61 | L S < t l 
670 K X TIJ RE TUPN 
600 POR 1-ttL TO rt. 
6 9 0 IF LS < ! > • " • " THEN 7 3 0 
7 0 0 L » < ! I - " -
7 1 0 0 9 - 0 0 4 ) 
720 NEXT! 
7 3 0 I P C L - 3 0 0 THEN RETLWN 
7 4 0 PCW 1 - 1 TO 3 0 0 - E L 
730 I P L S < I « 6 L » — • THEN RETURN 
7 6 0 L » i i - B . - 1 > 1 4 I ! » E L > 
770 L4 C I - E L ) - * * 
7 0 0 « X T I 
7 9 0 RETURH 
9 0 0 PCR t - S L TO EL 
6 1 0 IP L « < I ) " " T » C H RETURN 
B 2 0 POINT R I G H T * COOOO~*HIO* <8TR» 11) ,2> , 4 1 : T A S < 6 ) sL»< I 
> 
9 3 0 L I f C I N P U T - f l O E R f t A » 
9 4 0 I F A t - — T H E N 8 6 0 
8 3 0 L H J » « A » 
8 6 0 NEXT I t RETURN 
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source program 
RUN (Enter) 

and to each 000N I prompt reply w i th your 
code wi th syntax as above. There are several 
assembler directives: 

O R G 0 Location (when used as the first 
creative code line it w i l l locate the m/code w i l l 
be assembled to locations) 
Lable (1 Equ I) Value (wi l l assign the value 
"Va lue " to the lable " L a b l e " n.b only 
locations work) 

E X E C IJ Location (wi l l define the user entry 
post for the m/code routine i f not the first 
instruction) 

* A l l characters fo l lowing are ignored 
Editor directives: ASSM w i l l assemble the 

source code to 29000 unless otherwise 
specified. 

SA VE w i l l save your source file to tape. 
SA VEM w i l l save your assembled code to 

tape. Keep two separate tapes labelled 
"Source" " C o d e " or something similar. 

LOAD w i l l load a source fi le into memory. 
I f merge is used two files w i l l be merged. 

TEST w i l l execute the file i.e., E X E C 
29000 or as specified by Exec (] Location. 

EDIT allows you to change, delete, replace 
etc. all or parts o f the source code — see 
below. 

Editor directives: I . : — Lists whole pro-
gram; L I •— lists line 1; L I , 10 — list lines 1 to 
10 inclusive; L10, — lists lines 10 to end o f 
program; L , 10 — Lists to line 10. 

The first character indicates editor mode 
and the other character are Data. 

Other directives: D Delete line/lines; h List 
line/lines; A Al ter line/lines; I Insert, lines 
before — terminated by " e n d " : R Replace 
l ine/l ines — the strings are inputted 
separately; E End Edit and return to normal 

mode. 
EXAMPLES (1) 
000I II LDX 11 #$400 
0002) Loop I) COM ||. X + 
0003I II CMPX (I =#$600 
00041 | | BLO II LOOP 
00051 II RTS 
00061 ASSM 

When assembly is completed type " T E S T " 
(Enter) and observe the results. Th i s is 
equivalent to the Basic program. 
1 X = &H400 
2 POKEX, (256 - PEEK(X)):X = X + 1 
3 IF X < SH600 THEN 2 
4 END 

Now i f we want to change the program to 
fill the screen wi th spaces. Instead o f 
rewr i t ing the whole routine we can edit it. 
Type " E D I T " and you w i l l be prompted 
w i t h "Command — " 
Then we want io Insert line 2 " L D A =#0". 
Alter line 3 " L O O P STA , X + " so type 12 
Enter 
And then " II LDA ! l # 0 " 

to leave Insert type " E N D " and you are 
prompted w i th " C o m m a n d " now list the 
program by typ ing L Enter. You should now 
see: 
00011 LDX # $400 
0002) LDA # 0 
00031 LOOP COM ,X + 
00041 CMPX *S600 
00051 BLO LOOP 
00061 RTS 
Command: We want lo " A " h e r line 3 so type 
" A 3 " you w i l l see " A L T E R ] " and the line 
you desired. ( I f you press Enter without 
typing in any data the line w i l l be unchanged). 
Type in " L O O P (] S T A (1, X + " Enter. 
You should now have " C O M M A N D " — T r y 
l ist ing it L and then Type E to return to 
Editor. You should see "0007J" . 
Wh ich is asking you for the next line and type 
" A S S M " Enter. Then test it as before 
described. 

You can write your own editor which w i l l 
work as long as the syntax is the same and is 
stored in LS. 

S 7 0 C I N E T M N R R * S E A R C H S T R I N G ? - S 3 S * 
OBC" L I N E I M M I R - nr.rn.acE U I T M ? " I R R * 
8 9 0 F O R : - 8 U T O E L 
<>00 I F L * < L > - ' - M £ N R E T U R N 
9 1 0 W - I H 3 T R ( L « ( S > . M * > 
9 2 0 i r P P - 0 THEN 9 7 0 
" 3 0 F F * - L C F T * ( L * ( I I 1 
9 4 0 A A F - M I D * ( L * < L > . F F « L E H ( S S * I I 
9 3 0 L * I P - F F * - F f t * * A f t * 
94.0 FR1NTR1GKT* ( ' O O O O " " H I D * M U l f i U > , 2 1 , 4 1 1 TAI«<6> ( L « < I> 
9 7 0 HEX T l (RETURN 
9 0 0 O L - V r t f c l H I O * I C » 1 » , 2 > l 
9 9 0 P R l N l f t J G M T * < * 0 0 0 0 - ^ I O * < 9 T f i * < « . > , 2 1 , 4 > | - - | i L ( N E 
I M P U T ' 3 - j A A * 
IOOO I F ( W l f - - £ N O ' T » C M f £ 1 M N 
1010 OU-<K!M 
1020 row 1-1 TO 300 
1030 I F L * < I ) » " T > « N ( X - l t O O T O l O S O 
1040 N E X T l l P R I N T ' N O SPACC 9 - H 1 * ItJKW 
1030 FOB I - E L TO S L * I H i p ' - I 
IOAO L » < I > T L » < 1 - I I 
1070 Nf .XTl 
1060 L » ( S L > >-AA* i £ l - S l . . 11GOTOWO 
1090 REX • • • 3TA«T A t . n r N S cv • • • 
1100 H»-»I»Lf—U***-! 
V I 1 0 S T « 2 9 0 0 0 
1120 L 0 - 2 9 0 0 0 
1130 EC>29000 
1140 P A - 2 9 0 0 0 
U 3 0 I f I f c f I * I L * ( I P > , 4 ) < > - O R O ' T t C N 1 2 1 0 
1160 I F n l ( » ( L « ( I P > , 6 . 1 > " * * " T H e N L O - W C I • U 4 " » H I D * I L » < I 
P> ,7> I CLUE l O - V / ¥ _ ( N I O * ( L * ( I P > , 6 1 ) 
1170 M 
1100 Ek oOA 
N ' / o O T - L O 
1200 I P - I P M 
1210 • 
1220 I M T - • • « • » • « • • A S S t K O L ING • • » « • » » • • • • • • • ' I 
1 2 3 0 K K * - C * ( I P ) 
1240 IF KK»« - -TMEM 1400 
12SO I F L E F T * < K K « , 11 • - T H E N I P - I P . U S O T 0 1 2 3 0 
1260 I F L E F T • < * » : « . I I - T H E N 1530 
1270 S P - I N S T R C K X * . - " 1 
1290 IF BP-O THEN PRINT-CVNTAX I K L I N E " I I P l R C T l K X 
1290 LL*-L£FT*(OC*.a*-l» 
1300 P P * " f U 8 H T « < - 0 O 0 O - . H E * * ( L 0 > , 4 ) 
1310 L l l t < U , > - L L « . - . " « P f » i U * - L » ' » l 
1 3 2 0 KK « - M I D * ( •» ' - * , 6P) 
1 3 3 0 I F K K * « - - T » « N 1400 
1 3 4 0 AS»>*«IOf < K K * , 2 ) i O O S U 9 1 9 3 0 
1 3 3 0 I F H O * - " . . "1VCN « « - • • 
1360 IF C R » - - * T t « N 1370 C L S t P t t l N T i l K I N r t K * | - I N L t » « 
" I I P i RETURN 
1370 PRINT»CX*<10> n I F K M 0 " T ) 0 < A C « ( A r > - H | : x * { L O » * -
- H M l M M ^ ' l 
1300 I F L E F T * < L « ( I P ) , 1 > < > * "THEM P f t lNTTAI I (6> i L E F T » « C * C 
I P ) , I M M T R < L * < I P > , * " > - l l | 
1390 PR I NTT AO < I6> I I N * | T A B I 2 2 I 1 A 0 * 
1 4 0 0 I F l H 9 T R < H D * . ~ C ' > - 0 OMO I M 3 T R ( l ® * , " * - > - 0 IMEH L O 
L 0 * L £ N I K 3 9 > / 2 i I P - I P * l l 8 0 T 0 1 2 3 0 
1 4 1 0 I F R I Q H T « ( K O « , l > - * 3 - T H E N 1450 
1 4 2 0 P f » - I M 3 T R ( M 0 » , - * - ) 

14 JO P P - <P f> - l ) / 2 • 
1 4 4 0 P f » f P * l i L O » L O » f f « I I— 1 P * | | G O T O I 2 3 0 
1 4 3 0 P P - I N S T R I K O » , - C - > 
1460 W ' - < W - l l / 7 
1470 P P - P P » 2 i L O - L I U W r I P - ) P » l i GOTO 1230 
l«BO 
1490 FOR l - l TO A f 
1300 IF 1NSTR(AC*< I> , ' » - > - 0 T H - N I 7 1 0 
1310 P * - 1 N 8 T R ( A C * < ! ) , - • - > 
1320 OD*«MI 0 * I AC* (1 > , I T U , L E N I f tC* ( I > 1 - P P - 1 1 
1330 FCR J « l TO LP 
1340 I F L B * < J > « - " D « N 1300 
1330 P O » l M & T « I H I * ( 0 > , - , ~ > 
13oO If l . l # r * I L U » I J > , P O - l l - O I > * T > i e N 1 3 9 0 
1 5 7 0 NEXTJ 
134IO I K I N T - 1 N O L A D L E - " | 0 0 * l R C T U R N 
1 5 9 0 T T - V A t . ( - U r « M I D * ( L B * < J > , P D » 1 > ) 
1600 r r - v A C . < - m - * c E F T « < a c * < l > . 4 » ) 
1610 D > - T I - » r 
1 6 2 0 I F N I D * ( A C * ( 1 > , 6 . 2 > - - L 0 - T I « > L 0 D - D D - 3 H J C - 4 E L 3 I : O D 
- D 0 - 2 > L K - 2 
1630 I F H I D » ( A C * ( 1 > . 6 , 2 ) — 1 7 " 0 R M 1 0 * ( A C * I I I , A , 7 ) - - J 6 - T 
I t ' .N D I > - T T - F F - 3 l U < » 4 
I M O I F LK«4 [>(KO 1HCN D 0 - 0 & * 6 3 5 3 6 
1 6 3 0 IFl_K=c2AND OIKO I X N DI>-0D»236 
1660 I F L K - 2 THEN D O * - « I O H T » C O O - . M E X * (DOI ,2> 
1 6 7 0 1 F L K - 4 THEN OD*-f l IG»«T» ( " O O O O - t C X * < 0 l » , 4 1 
J 6 * J 0 P O - I « T R < A C » I I I . " • • > 
1 6 9 0 A C » < I > « L E F T * I A C * ( 1 > . P I > - I ) . M > » 
1 / 0 0 GUT01820 
1710 11 IW>TR<«C*« I» , - C - l - O THEN1020 
1 /TO O P - I N S T R < « : « ( I ) . " C I 
I /so R K > » - » M > « ( A C « < I ) , O P » I , U ; N < A C < < I ) ) - W » - I > 
1 7 4 0 FOR J « 1 TO LP 
1 / 4 3 I F L B « { J > - - - T H E N 1 7 0 0 
I / S O J J » I N ! 1 T R ( I I I * < J » , - , - ) 
1760 I F L £ F T « ( L B * < J 1 , J J - 1 ) - 0 0 * T H E N 1 7 9 0 
1 7 7 0 NEXTJ 
1700 P R I N T - > N 0 L A O L C - ' 1 0 0 » l R E T U R N 
1790 D D * ~ N I O * C L O * < J ) , J J * 1 > 
IOOO J J - I N ! l T f < < A C * « I > , - l - ) 
1810 A C ( ( I ) H i J T « ( M > I I ) , J J - I I * D O * 
1020 NEXTI 
1030 P R I N T * . . . . . . . . . . F I N I 6 M E 0 
104O FOR 1 - 1 TO 3 0 0 
1 0 3 0 i r A C « I I ) - - - T > « : N A C T U M 
1860 «!*-«;* <1> 
1070 P f t t K K K I * 
I U O O P P - I N 0 T R ( ( K 3 « , - - I 
I ( W O 1 X 5 * - M I D * CGG* , P P - L I 
IVOO TOR H - t TO U C M ( 0 l l * ) / 2 
1910 I F B L < 2 9 0 0 0 OFI B L > 3 7 / 6 6 T H E N P R I N T " 3 N 0 M E M O R V I F E 
TL*»H 
I 9 3 0 W E B L , V A 4 . < " t H " » f l ! l > * ( t * i * , ? « M - l , 2 ) > i B L « E C . l 
I V 3 0 N E X T H . l 
1940 RETURN 
1930 T M - ' " | F * . - - - : M 0 * - - . . • i L H « 0 i E R * * - - s 9 Y * - " " 
1960 E P - I N 6 T R I A S * , * ' ) 
1970 I F SP-O THEN 1 M * - A 3 * H V » - I N « I A O * » " - E L S E I N * - L C F T * 
( A : ; * , S P - 1 1 1 P K » » I N * T A O * - « I O * («r.», 11 
ITOO IF LCH( IN* I<3T IU->J I N I - I N * . - " i O O T O l 9 B O 
1 9 9 0 2 2 * ( 0 ) - - A B I 3 . . A . . 1 A D C A 8 9 A B . . . 9 . . I A 0 C S C O E F 
. . . 9 . . I A D O A IRVOII . . . 1 1 . . 1 A D 0 P C O C F . . . O . . I A O O O C O G F . . . 3 . . 

TATiUA IIVAII. . . 4. . I ANDJJ COO". . . 4. . 1/MDCCl C..1ASLA 
4..0..1AGL0 . . . . 5 . .8. .1A& -067-. .8. .2AERA 4. 

.7..1A8R0 3..7..1A0R .067.. . 
2000 <1)«*8ITA 89AB...3..20ITB COEF...3..2CLRA . . . . 
4. . F . . 1I3.IHI 3..F..1CLR . 067... T, . 2CNPA 89AB.. . 1. . 
I C H I D r .orr. . . I . . I C H P O 0 9 A * . . . 3 I O 2 C M » O own. . . C M ? O « ' I J 
IIVAII. ..3112CM°X 89AB..-C. .2CH^V B?A8.. .CI02CCWI 4. 
•3..1COKP ....3..3..1COM .067. . .3 . .2-
2 0 1 O Z 2 * « 2 > A - C U A I 3 C . . I P A A 1 . . 9 . . 1 D C C A 
4 . . A . . I D E C B . . . . 3 . . A . . 1 K C . C 4 F T . . . N . . 2 E 0 R A O 9 A U . . . 0 . . 
iKom c o t r . . . o . . i t * o ....;..C..11KCA 4..C..UNCH 

3 . . C . . 1 1 N C -067...C..2J«» .067...E..2JSa» 
• 0..2L0B B9AB...6. .1L0D C W . . . 6 . . ! ' 
2020 Z Z » ( 3 > « - - D D COF.F. . .C.. 2L08 COEF.. .I1I02LOU COEF 
...E..2LDX 89A8. ..E..3LDV 89AB.. .E102LEAB . . 3 2 . . 
2LEAU . . 3 3..2LCAX . . 3 0 . . 2LEAV . . 3 I. . 2L0LA 

4. . 8 . . ILSLB 3..8..1L6L .067.. .8. .a.8f«A 4. 
• 4..1I.IWS . . . .3 . . 4. . 1L5R .0*7. . . 4 . . 2" 
2030 22*l4l-*nUL ....3..0..1HEGA ....4..0..1NE6B 
3..0..1NC0 .067...0..2NOP 1..2..10RA 89AB...A.. 
i c m i C W : R . . . A . . i c « c c I A . . I P O M B 3 4 . . 1 1 1 1 H 1 / 
3 6..1PUL6 3 5..1PLLU 3 7..IR0LA . . . . 4 . 
. 9 . , 1 R 0 L B 3 . . 9 . . I R I X . 0 6 7 . . . 9 . . 2 " 
2040 Zr»t3>»-f?0«A 4. .9..1R0RB . . . . 3. . 6. . 1RCR .067 
. . . 6 . . 2 R T I . . . . 3 . . B . . I R T 0 3 . . 9 . . 1 S B C A 8 9 H B . . . 2 . . 
188C» C 0 C F . . . 2 . . 1 S E X I . . 0 . . 1 S T A . 9 A B . . . 7. . 23T8 
. D£F.. . 7 . . 2GTD . C€F.. . D. .2BT0 .C€F.. .FI028TU . t t f . . 
.F..2fltX .9A»...F..2«TV . 9 « . . . H 0 2 ' 
2 0 3 0 Z Z # I 6 > - - a U B A 8 9 A B . . . 0 . . 1 0 U B B C O E F . . . 0 . . l S U t t 0 9 A P 
...3..28MII 3..F..10MI2 3..F101BMI3 3 . . r i l 
18YNC .. . .1. .3. .1TPR . . . . l . .F . . lT8rA ....4..D..1T8T9 
... .3..D..1T8T .067...D..2" 
2 0 6 0 r c « M - O T O 6 
2070 PK-1N8TWCZZ«1HM) ,JN«> 
20«0 IF PK<>0 T»«N 2170 
2090 f£XT >61 
2100 IN«"fK* 
2110 00TO 2100 
2120 PK«"HID»«ZZ»IHM) ,PK+3,1U 
2130 TP#-CEFT«<PK*,6>cPK*W1I0»<PK».7> 
2140 KD*K.£FT*<PK»,2) |PK*^1ID*(PK*.3> 
2130 F»-LEFT*IPK«,2)iPK*^1I0»(Pt<«.3> 
2160 IF F«~'.."TKEN F*---
2170 LN»V*.IPX*> 
21 BO IF IM- ' tWTXN JN*»-pCC-
2190 IF !N*-'L«HO*T>CN IN»«'L8CC' 
2200 IF lK«-«a.0-TMEN INM'BCS" 
2210 IF IN*-"LftLO'T>«N INI.'LKO' 
2220 IF KE«<>-,.-T>€N 2440 
2230 IF LEFT»<IN«,1)--B"0R LEFT#<IN*,2I—"LP 'TXN 2240 
ELBE 2300 
2240 TP*— 2* 
2230 OP*--CCC«OOiaTNILei.OLTNINtPU«RMVCVl* 
2260 fift*--.4.3.7.C.E.2.F.3.D.».6.A.0. 
2270 FOR II-I TO 16 
2200 IF RIOMT*I IN*,2)"HIS*(OP*,S X*2-L,2) THEN MO*«N10* 
IRR*,H«2-I,21i00r02300 
2290 HEXT1! 
2300 IF JN«--WR-7>EN TP*»* B"lHD*-".0'iOOT02440 
2310 IF JN«--LBO«-THEH TP*«- I • i HM-*. 7"iOOTO2440 
2320 IF 1N«-"LBRA-THEN TP*-" 1 • iHW--.6"LF*"M"iflOT 

(listing continued next page) 
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(listing continued from previous page) 
0 2 4 4 0 
2 3 3 0 I F L E F T * ( I N * , 2 ) = "LB"THEN F * = " 1 0 " 
2 3 4 0 I F H D * 0 " . . " T H E N 2 4 4 0 
2 3 5 0 ' 
2 3 6 0 I F I N * O n Q R G " AND IN*< > " E Q U " A N D I N * 0 " F C C " A N D IN*< 
> " F C B " AND I N * < >"RMB" AND I N X >"EXEC"THEN E R * = " 3 0 P C 0 D E " 
:RETURN 
2 3 7 0 E R * = " " 
2 3 8 0 I F I N * - " E X E C " A N D L E F T * ( A D * , 1 ) < > " * " T H E N S T = V A L ( A D * > 

2 3 9 0 I F I N * * " E X E C " A N D L E F T * ( A D * , 1 ) = " * " T H E N S T - V A L ("8<H" 
• M I D * ( A D * , 2 ) ) 
2 4 0 0 I F I N * = " E Q U " T H EN L B * ( L P - 1 ) - L E F T * ( L B * ( L P - 1 ) , I N S T R ( 
L B * ( L P - 1 ) , ' V ^ - I X " , " 
2 4 1 0 I F I N * - " E Q U " A N D L E F T * ( A D * , 1 ) « " * " T H E N L B * ( L P - 1 ) - L B 
* ( L P — 1 ) + R I 6 H T * ( " 0 0 0 0 " • + M I D * ( A D * , 2 ) , 4 ) 
2 4 2 0 I F IN*="EQU"AND L E F T * f a D * , 1 X > " * " T H E N L B * ( L P - 1 ) » L 
8 * ( L P - 1 > + R I G H T * ( " 0 0 0 0 " + H E X * ( V A L ( A D * ) ) , 4 ) 
2 4 3 0 RETURN 
2 4 4 0 ' 
2 4 5 0 ' 
2 4 6 0 AMODE-O 
2 4 7 0 I F L E F T * ( I N * , 3 ) " " P S H " O R L E F T * ( I N * , 3 ) = " P U L " T H E N AM 
= 1 
2 4 8 0 I F L E F T * ( A D * , 1 ) A N D I N S T R ( A D * , " , " ) = O T H E N AM=1 ' 
IMMEDIATE 
2 4 9 0 I F INSTR ( A D * , " (DP) " X X ) THEN AM=2 ' D I R E C T PAGE 
2 5 0 0 I F AM=0 AND ( L E F T * ( A D * , 1 ) = " * " OR I N S T R ( A D * . " . " ) = 0 
) THEN AM-4 
2 3 1 0 I F A D * = " " O R I N * = " T F R " O R I N * - " E X G " THEN AM=5 
2 5 2 0 I F M I D * ( T P * , 6 , 1 X > M . " T H E N AM=6 
2 5 3 0 I F AM=0 THEN AM-3 
2 5 4 0 I F M I D * ( T P * , A M , 1 ) - " . " T H E N E R * = " 3 A D D R E S S T Y P E - " : R E 
TURN 
2 5 5 0 H E * = F * + M I D * ( T P * , A M , 1 ) + R I G H T * ( H D * , 1 ) 
2 5 6 0 H D * - H E * 
2 5 7 0 I F AM< >1 THEN 2 6 5 0 
2 5 8 0 I F L E F T * ( I N * , 3 ) • " P S H " O R L E F T * ( I N * , 3 ) = " P U L " T H E N 3 3 
4 0 
2 5 9 0 I F M I D * ( A D * , 2 , 1 ) = " * " T H E N D D * = M I D * ( A D * , 3 ) 
2 6 0 0 I F M I D * ( A D * , 2 , 1 ) < > " * " A N D A S C ( M I D * ( A D * , 2 , 1 ) ) > 5 8 TH 
EN HD*=HD*+" C "•••MID* ( A D * , 2 ) • " 3 " I RETURN 
2 6 1 0 I F M I D * ( A D * , 2 , 1 ) < > " * " T H E N D D * « H E X * ( V A L ( M I D * ( A D * , 2 
) ) ) 
2 6 2 0 I F L E N ( D D * ) < > L N » 2 THEN D D * = " 0 " + D D * : I F L E N ( D D * ) > 4 
THEN E R * = " 1 A D D R E S S " : R E T U R N ELSE G 0 T 0 2 6 2 0 
2 6 3 0 HD*=HD*+DD* 
2 6 4 0 RETURN 
2 6 3 0 I F A M 0 2 T H E N 2 6 9 0 
2 6 6 0 R R * = M I D * ( A D * , 6 ) 
2 6 7 0 I F L E F T * ( R R * , I ) = " * " T H E N HD*«=HD*+MID* ( R R * , 2 ) : RETUR 
N 
2 6 8 0 H D * = H D * + R I G H T * ( " 0 0 0 " + H E X * ( V A L ( R R * ) ) , 2 ) : R E T U R N 
2 6 9 0 I F AM<>4 THEN 2 7 3 0 
2 7 0 0 I F MID* (AD* , 2 , l ) - " # " THEN D D * = R I G H T * ( " 0 0 0 0 0 " + H E X * ( 
V A L ( M I D * ( A D * , 3 ) ) ) , 4 ) : H D * = H D * + D D * : R E T U R N 
2 7 1 0 I F MID* (AD* , 1 , 1 ) < > " * " THEN H D * - H D * + " C " . •AD*+" 3 " : RE 
TURN 
2 7 2 0 H D * - - H D * + R I 6 H T * ( " 0 0 0 0 " + M I D * ( A D * , 2 ) , 4 ) : RETURN 
2 7 3 0 I F A M O S THEN 2 7 6 0 
2 7 4 0 I F I N *< >"EXG"AND I N * < > " T F R " T H E N RETURN 
2 7 S 0 GOTO 3 2 0 0 
7 7 6 f ) I F AM-6 THEN H D * = H D * + " @ " + A D * + " @ " : RETURN 
2 7 7 0 REM INDEXED 
2 7 8 0 DD*«=" 0 0 0 0 0 0 0 0 " : A B * = " " 
2 7 9 0 I F L E F T * ( A D * , 1 ) = " C " T H E N A D * = M I D * ( A D * , 2 , L E N ( A D * ) - 2 
) : C N = 1 E L S E C N - 0 
2 8 0 0 I F L E F T * ( A D * , 1 ) - " , " A N D M I D * ( A D * , 2 , 1 ) < > " - " A N D RIGH 
T * ( A D * , 1 ) 0 " + " T H E N A B « 0 : A B * = " " : DD*=" 1 " + R I G H T * (AD* , 1) • 
" 0 0 0 1 0 0 " : G O T 0 3 0 4 0 
2 8 1 0 I F L E F T * ( A D * , 2 ) = " A , " T H E N D D * - " 1 " • R I G H T * ( A D * , 1 ) + " 0 
0 0 1 1 0 " : A B = 0 : A B * = " " : G O T 0 3 0 4 0 
2 8 2 0 I F L E F T * ( A D * , 2 ) = " B , " T H E N D D * = " 1 " • R I G H T * ( A D * , 1 ) + " 0 
0 0 1 0 1 " : A B * « " " : A B = 0 : G O T 0 3 0 4 0 
2 8 3 0 I F L E F T * ( A D * , 2 ) = " D , " T H E N D D * = " 1 " + R I G H T * ( A D * , 1 ) + " 0 
0 1 0 1 1 " : A B - 0 : A B * » " " : G D T 0 3 0 4 0 
2 8 1 0 I F I N S T R ( A D * , " , " ) > 1 AND R I G H T * ( A D * , 1 ) < > " + " A N D LEF 
T * ( A D * , I X >"A"AND L E F T * (AD* , 1 X >"B"AND L E F T * CAD*, 1 X >" 
D" AND INSTR (AD* , " P C R " ) = 0 AND M J D* ( A D * , 2 X > " - " T H E N 2 8 5 0 
ELSE 2 9 2 0 
2 8 5 0 I F L E F T * ( A D * , 1 X > " # " T H E N D D * = " 1 " + R I G H T * ( A D * , 1 ) + " 0 
0 1 0 0 1 " : A B * ° " C " • L E F T * ( A D * , I N S T R ( A D * , " , " ) - 1 ) • " 3 " : A B - O : G O 
T 0 3 0 4 0 
2 8 6 0 I F MID* ( A D * , 2 , 1 ) = " * " T H E N NN-VAL ( "8 tH"+MID* ( A D * , 3 , I 
N S T R ( A D * , " , " ) - 3 ) ) 
2 8 7 0 I F M I D * ( A D * , 2 , 1 ) < > " * " T H E N N N - V A L ( M I D * ( A D * , 2 , I N S T R 
( A D * , " , " ) - 2 ) ) 
2 8 8 0 I F N N > — 1 6 AND N N < = 1 5 THEN A B = N N - 3 2 * (NN<0) : A B * - " 
" : D D * = " 0 " + R I G H T * ( A D * , 1 ) + " 0 0 0 0 0 0 " : G 0 T 0 3 0 4 0 
2 8 9 0 I F N N > a - 1 2 8 AND N N < M 2 7 T H E N N N = N N — ( N N < 0 ) * 2 5 6 : A B * = 
R I G H T * ( " 0 0 " + H E X * ( N N ) , 2 ) : A B = 0 : D D * = " 1 " • R I G H T * ( A D * , 1 ) + " 0 0 
1 0 0 0 " : G 0 T 0 3 0 4 0 
2 9 0 0 I F NN<0 THEN NN=NN+8cHFFF 

B Y - B Y + 3 2 
BY—BY+16 
B Y - B Y + 8 
BY-BY+4 
BY-BY+2 

2 9 1 0 A B * = R I G H T * ( " 0 0 0 0 0 " + H E X * ( N N ) , 4 ) : A B = 0 : D D * = " 1 " + R I G H T 
* ( A D * , 1 ) • " 0 0 1 0 0 1 " : G 0 T 0 3 0 4 0 
2 9 2 0 I F L E F T * ( A D * , 2 ) » " A , " T H E N D D * = " 1 " + R I G H T * ( A D * , 1 ) + " 0 
0 0 1 1 0 " : A B - 0 : A B * = " " : G 0 T 0 3 0 4 0 
2 9 3 0 I F L E F T * ( A D * , 2 ) = " B , " T H E N D D * = " 1 " + R I G H T * ( A D * , 1 ) • " 0 
0 0 1 0 1 " : A B - 0 : A B * = " " 
2 9 4 0 I F L E F T * ( A D * , 2 ) = " D , " T H E N D D * = " 1 " + R I G H T * ( A D * , 1 ) + " 0 
0 1 0 1 1 " : A B = 0 : A D i = " " : G 0 T 0 3 0 4 0 
2 9 5 0 I F R I G H T * ( A D * , 2 ) = " + + " T H E N D D * = " 1 " • M I D * ( A D * , 2 , 1 ) • " 
0 0 0 0 0 1 " : A B - O : A B * « " " : G 0 T 0 3 0 4 0 
2 9 6 0 I F R I G H T * ( A D * , 1 ) » " + " T H E N D D * = " 1 " + M I D * ( A D * , 2 , 1 ) • " 0 0 0 
0 0 0 " : A B = 0 : A B * = " " : G 0 T 0 3 0 4 0 
2 9 7 0 I F M I D * ( A * , 2 , 2 ) - " — " T H E N D D * - " 1 " + R 1 G H T * ( A D * , 1 ) • " 0 
0 0 0 1 1 " : A B = 0 : A B * = " " : G O T 0 3 0 4 0 
2 9 8 0 I F I N S T R ( A D * , " P C R " ) - 0 AND M I D * ( A D * , 2 , 1 ) = " - " T H E N DD 
* - " 1 " + R I G H T * ( A D * , 1 ) • " 0 0 0 0 1 0 " : A B - 0 i A B * - " " i G 0 T 0 3 0 4 0 
2 9 9 0 I F L E F T * ( A D * , 1 > < > " # " T H E N A B * - " ® " + M I D * ( A D * , 1 , I N S T R 
( A D * , " , " ) - 1 ) • " 6 " : A B - 0 : D D * - " 1 0 0 0 1 1 0 1 " : F * - " " : G 0 T 0 3 0 4 0 
3 0 0 0 N N ® V A L ( M I D * ( A D * , 2 , I N S T R ( A D * , " , " ) - 2 ) ) 
3 0 1 0 I F N N > = - 1 2 8 A N D N N < = 1 2 7 THEN D D * = " 1 0 0 0 1 1 0 0 " : A B * - R I G 
H T * ( " 0 0 " + H E X * ( N N - 2 5 6 * ( N N < 0 ) ) , 2 ) : AB-Os GCJT03040 
3 0 2 0 I F NN<0 THEN NN-NN+J/HFFFF: A B * = R I G H T * ( " 0 0 0 0 " + H E X * ( 
N N ) , 4 ) : D D * = " 1 0 0 0 1 1 0 1 " : A B = 0 : G O T 0 3 0 4 0 
3 0 3 0 A B * ° R I G H T * ( " 0 0 0 0 " + H E X * ( N N ) , 4 ) : D D * = " 1 0 0 0 1 1 0 1 " a A B - 0 
: 6 0 T 0 3 0 4 0 
3 0 4 0 BY=0 
3 0 5 0 I F L E F T * ( D D * , 1 ) - " 1 " T H E N B Y - B Y + 1 2 8 
3 0 6 0 I F M I D * ( D D * , 2 , 1 ) = " 1 " T H E N BY=BY+64 
3 0 7 0 I F M I D * ( D D * , 3 , 1 ) = " 1 " T H E N 
3 0 8 0 I F M I D * ( D D * , 4 , 1 ) 1 " T H E N 
3 0 9 0 I F M I D * ( D D * , 5 , 1 ) 1 " T H E N 
3 1 0 0 I F M I D * ( D D * , 6 , 1 ) = " 1"THEN 
3 1 1 0 I F M I D * ( D D * , 7 , 1 ) 1 " T H E N 
3 1 2 0 I F M I D * ( D D * , 8 ) = " 1 " T H E N BY-BY+1 
3 1 3 0 BY-BY+AB 
3 1 4 0 I F M I D * ( D D * , 2 , 1 ) — " Y " T H E N B Y - B Y + 3 2 
3 1 5 0 I F M I D * ( D D * , 2 , 1 ) = " U " T H E N B Y - B Y + 6 4 
3 1 6 0 I F M I D * ( D D * , 2 , 1 ) = " S " THEN B Y - B Y + 6 4 + 3 2 
3 1 7 0 I F CN=1 THEN B Y - B Y + 1 6 
3 1 8 0 H D * = H D * + R I G H T * ( " 0 0 0 " + H E X * ( B Y ) , 2 ) + A B * 
3 1 9 0 RETURN 
3 2 0 0 'EXG / T F R 
3 2 1 0 C P = I N S T R ( A D * , " , " ) 
3 2 2 0 F F * - L E F T * ( A D * , C P - 1 ) 
3 2 3 0 T T * = M I D * ( A D * , C P ^ 1 ) 
3 2 4 0 P B - 0 
3 2 5 0 FOR L - 0 TD 1 
3 2 6 0 I F L = 0 THEN G * = F F * E L S E G * = T T * 
3 2 7 0 I F G * = " D " T H E N P B - 0 
3 2 8 0 I F G * ~ " X " T H E N P B ^ l E L S E I F G * 3 " Y " T H E N P B = 2 E L S E I F G * = " U 
" THENPB-3EI .S E IFG*<="S"THENPB=4ELSE I F G * - " P C " T H E N P B = 5 E L S E 
I F G * - " B " T H E N P B - 9 E L S E I F G * = " C C " T H E N P B = 1 O E L S E I F G * = " D P " T H E 
N P B = 1 1 
3 2 9 0 I F 
3 3 0 0 
3 3 1 0 
3 3 2 0 
3 3 3 0 
3 3 4 0 
3 3 5 0 
URN 
3 3 6 0 I F I NSTR" (AD* , " , " ) = 0 AND ASC (LEFT T (AD* , 1 ) X 5 8 THEN 

H D * - H D * ^ R I G H T * ( " 0 0 0 0 " + H E X * ( V A L ( A D * > ) , 2 ) : R E T U R N 
3 3 7 0 P B « 0 
3 3 8 0 C P = I N S T R ( A D * , " , " ) 
3 3 9 0 I F C P = 0 THEN CC*~ADJ ' : LA= 1ELSE C C f = L E F T * ( A D * , C P - 1) 
: l . A - O : AD*-M IDJ ( A D * , C P + 1 ) 
3 4 0 0 I F C C * = " P C " T H E N P B - P B + 1 2 8 

P B - P B + 3 2 
P B = P B + 1 6 
P B - P B ^ 8 
P B = P B * 4 
P B = P B + 2 

C C * - " C C " T H E N P B « P B M 

I F 
I F 

G * = " A " T H E N P B - 8 
L = 0 THEN FF 1 6 * P B : P B = 0 
L = 1 THEN F F « F F + P B 

NEXTL 
HD*,"HD*+R|GHT* ( " 0 0 0 " * H E X J ( F F ) , 2 ) : RETURN 
REM PUSH PULL 
I F L E F T * ( A D * , 1 > = " * " T H E N H D * = H D * + R I G H T * ( A D * , 2 ) : R E T 

3 4 1 0 
3 4 2 0 
3 4 3 0 

. 4 4 0 
3 4 5 0 
7 -460 
3 4 7 0 
3 1 8 0 
3 4 9 0 
3 5 0 0 

CC*=-"S" 
r r * = " Y " 
rCI:"*" 

« ••DP' 
C C * = " B " 
C C * - " A " 

I F 
I F 
I F 
I F 
I F 
IF 
I F 
I F I A ~ 0 THEN " " 3 0 
HD*=HD< IGHT* ( " 0 0 0 " +HEX* ( P B ) , 2 ) 
RETURN 

THEN 
THEN 
THEN 
THEN 
THEN 
THEN 
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Can you survive 

Your cas t le is under s i e ge \ V 
f rom t h e vi le Ore hordes. 

They moun t a f renz ied at tack, * ^ 
sca l ing t h e cast le wa l ls 

w i t h ladders, f i r ing the i r 
lethal c rossbows . 

To d e f e n d yourse l f , y o u hur l rocks f rom 
the parapet o n t o the Ores below. 

If an Ore reaches you , d a g g e r in hand, y o u 
g rab your b roadsword a n d leap to the 

at tack. Your u l t imate w e a p o n is a h u g e vat of 
boi l ing oi l t ha t y o u merc i less ly pour over 

the hapless Ores. 

This br ings but a br ief respi te . . .out of th in 
air a Sorcere r appears a n d you have to pit you r 

w i ts aga inst his evi l spir i ts. On ly a f ter f ight ing 
the l iving dead, t h e S ton e War ts a n d t he D e m o n Trolls 

wil l y o u be safe. 
Ore At tack is avai lable for the S p e c t r u m 4 8 K a n d a n y 

Atar i computer . You shou ld f ind Ore A t tack in a n y 
major so f twa re retailer. (And it car r ies an of fer of a f ree 
poster of t h e or ig inal oil pa in t ing fea tu red o n t h e pack.) 

FOR SPECTRUM 48K 



• Europe's No 1 g r o u p of reta i l out lets 
• C h e c k our mul t i -na t iona l n e t w o r k 

for your neares t d e a l e r 
• B a c k e d b y a n af ter -sa les serv ice 

s e c o n d to n o n e 
• Up to £1 ,000 instant cred i t 

Wr i te for de ta i ls 

This month's specia l fea ture 
from the BIG = = = 

Commodore 64 Pack 

This special package will include a 
Commodore 64 computer with its colour 
sophisticated ROM/RAM user, full business 
applications, sound, UHF/composite video. 
Proven basic language, high resolution 
graphics, disk drive MPS PRINTER, easy script, 

easy file, Introduction Part 1 basic 
on disk plus a 6 games disk. 

Micro M a n a g e m e n t H e a d Office: 
16 Princes Street, Ipswich, Suffolk. Tel: 0473 219461 



BBC Hardware 
A full colour 32K ROM computer with 
text and graphics modes up to 640 x 
256 graphics and 80 column text 
screen, extended Microsoft basic, 
built in assembler 1 MHZ and tube 
Interface, sideways ROM, RS 423, AID 
converter. 

The Apple He Business 
Package 

^ IBBP 

Panasonic 3" Disk Drive 
Panasonic 3" Micro drive, the industry 
standard, accepts sealed disk media. 
The latest technology from Japan virtually 
incorruptible now being introduced by all 
major manufacturers in the world. 

5V4" compatible, limit-
ed supplies, check 
with your local dealer 
for availability. The 
drive ahead of the 
rest. 

Son oi BBC at selected 
BIG ===• dealers now! 
Manufactured by the 
same company as the 
BBC, who have used their 
experience and 
knowledge to great effect 
to produce another 
winning computer. Many 
BBC programs are 
compatible with the 
Electron. 

The heart of the system is the Apple lie 
Microcomputer. This package includes 
Disk Drive with Controller plus a second 
Disk Drive, a suite of Business Software 
which includes Sales Ledger. Sales 
Invoicing, and Purchase Ledger by 
Peachlree Software International, TV 
Modulator, £25 Apple Software Rebate 
Voucher, Certificates. Micronett'Prestel 
Discount Software Certificates and a 
catalogue of Hardware and SoUware. 
N o r m a l r e c o m m e n d e d re ta i l p r i c e £ 2 6 6 8 

£ 199 

Atari 60QXL SOOXL 

A fully expandable home computer. 
Ideal for the first time user. With 
cassette recorders, disk drives, 
printer, joysticks and other add-on 
peripherals. 2000 software titles 
readily available. All peripherals for 
the Atari 600XL are completely 
compatible with 
the Atari 400 and 
800 machines 
already on 
the market. 

I S 

c 

GIFT VOUCHERS 
Want to buy a present 
but don't know exactly 

what to get? 
Big EM' Gift Vouchers a r e 
t h e answer , in £5, £ 1 0 a n d £ 2 0 
denominat ions . A v a i l a b l e a t 
your loca l Big 'M ' d e a l e r 
— c h e c k out list for your 

loca l store. 

£1 OFF 
/PURCHASES OVER £2C 

r Use this coupon to get even better value at your local 
Big 'M' dealer. Check our list for your nearest dealer. 

This coupon can be used at any official Micro 
Management dealer. The bearer is entit led to a £3 

reduction on purchases over £75. Only one coupon per 
person c a n b e redeemed. 

Val id until January 30th 1984. 
Micro Management 16 Princes Street, Ipswich, Suffolk. 
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ASTRON MCP40 

The No 1 Colour Printer 
Uses four different colour pens 

^ to achieve plotting facilities 
^ a n d giving four colour 
J m drawing capabilities. 
\ m Standard Centronics 

^ parallel interface 
compatible with almost 

^ every micro on the market. 
Price £171.00 

COMMODORE 64 
Portable Computer, 

Sinclair ZX 
Spectrum 

TORCH Z80 
DISK PACK 800K. 

Dual disk drive comp le te with 
Z80 second processor a n d CPM 
to run on the BBC. Gives BBC 64K 
of usuable RAM. Ideal for a small 
business m a c h i n e with CPM 
giv ing access to a huge . kA 
range of software v ^ J ^ * V 
currently ava i l ab le 
on CPM machines. 

7 headline 9" full colour 
screen, Commodore 64 
compatible. Built in Disk 
drive, Easy Scrip, Future 
Finance, Easy wWWj 
File and ^ 
High Flier £89: 

16K and 48K basic, colour 
and text a n d graphics. 
Vast range of software, 
including educat ional . 
Many add-ons now 
avai lable. 

16K £99.95 48K £129.95 

DISK DRIVES L 

DISK DRIVE 100KSINGLE 
DISK DRIVE 200K SINGLE 
DISK DRIVE 400K SINGLE 
DISK DRIVE 800K DUAL 
1 DRIVE CABLE FOR ABOVE 
2 DRIVE CABLE FOR ABOVE 
TORCH Z80 DISK PACK 

£201.25 
£241.50 
£396.75 
£711.85 
£12.65 
£17.25 

£839.50 



The Big, International Dealer Network 
Altringham 
Pharmacy Computer Systems 
Copeland 
37 Stamford New Road 
Altrlngham 
Cheshire WA41EB 
061 928 0087 

Bevertey 
Beverl&y Computer Centre 
1 Windmill Passage 
56 Lairgate 
Beverley 
N. Humberstde 
0482 881911 

Birmingham 
The Micro Centre 
1756 Pershore Road 
Cotteridge 
Birmingham 
021 458 4564 

Bishops Stortford 
Computus (East Anglia) 
3 Church Street 
8lshops Storlford 
Herts. 
0279506802 

Botton 
Selecta Video 
5 Belmont Road 
Astley Bridge 
Bolton 
Lanes. 
0204 52804 
Bridgend 
Automation Services 
42 Dunraven Place 
Bridgend 
Mid Glam CR31 4NS 
0656 3550 
Brighton 
Gamer 
24 Gloucester Road 
Brighton 
Sussex 
0273 698424 
Bristol 
Brensal Computers Ltd 
24 Park Road 
Bristol 
0272294188 
Brlxham 
Computer Systems fTorbay) 
Pump Street 
Brlxham 
Devon 
08045 6565 
Bromley 
Data Store 
6 Chatterton Road 
Bromley 
Kent BR2 90N 
01-460 8991 
Bury 
Entertainment In Leisure 
88 The Rock 
Bury 
061 797 3463 
Cambridge 
GCC Cambr idge Ltd 
66 Hiah Street 
Sawston 
Cambridge 
0223 835330 
Canterbury 
Canterbury Software Centre 
9 The Friars 
Canterbury 
Kent 
0227 53531 
Cardiff 
Steves Computer Centre 
Castle Arcode 
Cardiff 
022241905 

Chelmsford 
Essex Computer Centre 
216 Moulsham Street 
Chelmsford 
Essex 
0245 358702 

ChesteMLe-Street 
Knowledge Computer Centre 
15 Northburns 
Chester-Le-Street 
Co. Durham 
0385 881014 
Colchester 
Anglia Newsagents 
Braintree Computer Centre 
193 Lexden Road 
Colchester 
0376 24922 
Colohester 
Capricorn Computers Ltd 
32 North Hill 
Colchester 
91 68471 

County Antrim 
Everyman Computers 
80 Charlotte Street 
Bailymoney 
Co. Antrim 
N. Ireland 
02656 62116/62658 
Dartford 
Anirog Computers 
29 West Hill 
Dartford Kent 
0322 92513 
Derby 
First Byte Computers 
10 Casflefields 
London Road 
Derby 
0332 365280 
Dover 
Dover International 
Computer Centre 
18.'19 The Charlton Arcade 
High Street 
Dover Kent 
0304 212433 
Dyfed 
Business Information System 
Computer Centre 
18 Riverside Market 
Haverford West 
Dyfed 
0437 2776,-68228 
Evesham 
Evesham Micro Centre 
Crown Courtyard 
1 Bridges Street 
Evesham Worcs. 
0386 49641 
Hastings 
The Computer Centre 
37 Die Robertson Street 
Hastings 
East Sussex 
0424 439190 
Harpenden 
Hobbyte 
153 Grove Road 
Harpenden 
Herts 
0587 3542 
Heckmondwike 
Thoughts and Crosses 
37 Market Street 
Heckmondwike 
West Yorkshire 
0924 402 337 
Hemel Hempstead 
Faxmlnster Ltd 
25 Market Square 
Hemel Hempstead 
Herts. . 
0442 55044 

High Wycombe 
South Bucks Computer Centre 
c/o Hull Loosley 8i Pearce 
12'123 Oxford Road 
High Wycombe 
Bucks. 
0494442311 
Hornchurch 
Comptel Computer Systems 
112a North Street 
Hornchurch 
Essex 
04024 46741 
Horsham 
Micro Store 
13b West Street • 
Horsham 
W. Sussex 
0403 52297 
Horsham 
Orchard Business Systems Ltd 
34 East Street 
Horsham 
W. Sussex RH121HL 
0403 68461 
Ipswich 
Brainwave 
24 Crown Street 
Ipswich 
Suffolk 
Ipswich 50965 
Lancashire 
Blackpool Computer Stores 
179 Church Street 
Blackpool 
Lancashire FY1 3NX 
0253 27091 
L e r w i c k 
Tomorrow's World 
20 Commercial Road 
Lerwick 
Shetland Isles 
05952145 
London 
Computers of 
Wigmore Street 
87 Wigmore Street 
London W1H9FP 
01-486 0373 
London 
CLM t.'a Matmos 
14,'16Childs Place 
Earls Court 
London 
01-373 5000'6607 
London 
Cubegate Ltd 
301 Edgware Road 
London 
01-836 9373 
Maidenhead 
Chiswick Organs 
45 Nicholsons Walk 
Maidenhead 
0628 31765 
Martow 
City bench 
2r4 Eton Place 
Marlow 
Bucks 
06284 75244 
Merseyside 
Source Computers 
4 Cross Lane 
New-Le-Willows 
Merseyside 
092 524394 

Milton Keynes 
Landmark computer Ltd 
Micro Land 
Lietherburn Court 
Brunei Cenlre 
Bletchley 
Milton Keynes 
0908 368018 

Norwich 
Abacus 
12a Pottersgate 
Norwich 
Norfolk 
0603 614441 

Peterlee 
General Northern Computing 
8 Whitworth Road 
South West Ind. Estate 
Peterlee 
Durham 
0783 860314 

Preston 
Format Computing 
67 Friar Gate 
Preston 
Lanes. 
0772561952 

Rye 
Tollgate Video 
Tollgate Garage 
New Winchelsea Road 
Rye 
E. Sussex 
Rye 223106 

Scunthorpe 
Ashby Computer Centre 
186 Ashby High Street 
Scunthorpe 
S. Humberside 
0724 871756 

Southend 
Esluary Software 
261 Victoria Avenue 
Southend 
Essex 

0702 43568 

Southall 
Twillstar Computers 
17 Regina Road 
Southali 
Middx. 
01-574 5271 
St. Ansfell 
Computavislon 
4 Market Street 
St. Anstell 
0726 5297 

Stirllna •?. , 
Micro Store 
38 The Arcade 
King Street 
Stirling 
Central Region 
078664571 

Stoke On Trent 
Town Computer Centre 
30 Town Road 
Hanley 
Stoke On Trent 
0782 287540 

Stoneleigh 
Diamond Duel Records 
75 The Broadway 
Stoneleigh 
Surrey 
01-393 4944 

S t o u r b r i d g e 
Interac Systems 
Marchlll House 
151 Worcester Road 
W. Hagley 
Stourbridge 
W. Midlands 
0562 885456 

Stroud 
The Model Shop 
22 High Street 
Stroud 
Glos. 
04536 5920 

Surblton 
Compulasolve Ltd 
8 Central Parade 
St. Marks Hill 
Surbiton 
Surrey 
01 390 5135 

Taunton 
Sinewave Computer Services 
Corporation Street 
Taunton 
Devon 
0823 57526 

Tewkesbury 
Sabre Consultants Ltd 
103 High Street 
Tewkesbury 
Gloucester 
0684 298866 

Truro 
Truro Micro Ltd 
Unit 1 Bridge House 
New Bridge Street 
Truro 
Cornwall 
0872 40043 

Uxbridge 
J.K.L. Computers 
7 Windsor Street 
Uxbridge 
Middlesex UB81AB 
089551815 

Welling 
North Kent Computer Centre 
52'54 Bellgrove Road 
Welling 
Bedley 
Kent DA16 3DY 
01-301 2677 

Whitley Bay 
Video & Home Computers 
Centre 
3 Roxburgh House 
Park Avenue 
Whitley Bay 
Tyne & Wear 
0632 534725 

Wolverhampton 
Wolverhampton Computer 
Centre 
17/19 Lichfield Street 
Wolverhampton WV11EA 
0902 29907 

Worthing 
Worthing Computer Cenlre 
32 Liverpool Road 
Worthing 
W. Sussex 

For your nearest European 
Dealer telephone Belgium or 
Holland 
Belgium 
Micro Management 
Belgium 
Ballaerstraat 75 
2018 Antwerp 
Belgium 
03-238 9264 
Holland 
Micro Management 
Nederlands 
Raad Huisstraat 98 2406 
Ah Alphen-aan-den-rijn 
01720 - 72580 

C H E C K WITH YOUR LOCAL DEALER FOR SPECIAL BARGAINS A N D NEW PRODUCT RELEASES 
(All products normally in stock but to prevent a wasted journey phone your local dealer first before calling. All prices Inclusive ol VAT) 



Figure 3. 

32000: 6 8 213 213 225 35 197 1 
32008: 31 0 26 237 176 43 119 35 
32016: 35 19 193 225 17 O 1 25 
32024: 229 209 16 230 201 O O O 
32032: 6 8 213 213 225 43 197 1 
32040: 31 O 26 237 184 35 119 43 
32048: 43 27 193 225 17 O 1 25 
32056: 229 209 16 230 201 0 243 17 
32064: 64 64 205 O 125 17 191 64 
32072: 205 32 125 17 O 72 205 O 
32080: 125 17 127 72 205 32 125 17 
32088: 192 72 205 0 125 17 63 80 
32096: 205 32 125 O 205 154 125 197 
32104: 6 8 203 30 23 16 251 119 
32112: 35 193 16 243 205 154 125 203 
32120: 56 203 56 203 56 72 17 7 
32128: O 25 17 16 O 6 8 126 
32136: 245 43 16 251 25 13 32 245 
32144: 205 154 125 241 119 35 16 251 
32152: 251 201 6 24 33 128 127 201 

Figure 1. 
1 0 R E N Z E B B S £ > Y 

R«M >I> V I N C E N T : 
i_I _ E E ) 1 5 3 3 

LOR:- " c c r - s CI_ERP 0 2 0 0 0 
LOAD " " CODE 

L E T t r i :=0i : 3 0 S U B 5 1 3 
5 0 L E T r N K E Y S = " l " - I N K S 

$ = 3 
6 0 i f : 0 T H E ; : L E T 3 0 
7 0 I F - 3 0 THEN L E T = 3 
3 0 P R I N T AT - " ; R T - i • ? 
5 3 P R I . . T AT 3 0 . INK. 2 . - Q - P.T 

3 . 1 IN!" 
1 2 3 Rfl 'ND-SMIZS J S R 3 2 0 6 2 

J r P E N e n t e r i e t t e ' s - b * •. - e e r : 
q u C *. a i or . i n o - 3 o h : C = 
* Gae-

l i c P R I N T RT 2 1 , a ; I N K 4..S.C 
1 2 0 I . - ON: ̂ = 1 THEN P R I N T A 

* v . 1 ; 5 R T G H T .. INK 4.; S E E P 
. 3 3 , 5 0 L c ~ ; : = S C + 5 c 0 £ t =5 
- 1 SC SUB 8 3 3 I F • t a S T t t E N 3 1 

* y + 2 < j 
X + i = " 

THEN 
"HEN 3 

S= 0 " THEN I F J G R E E 
THEM I F S C R E E N ? 

t y - I .>5+1; : • ' ' " H E N 5 3 3LIB 3 3 © 
1 S 3 I F I N ' . S Y i = 0 " THEN P R I N T AT 
y , X ; " " R T y t 1 X . " " L E ~ y =u 

- 3 : ^ E T s =f •: + 5 0 
1 7 0 —ST =y : _ E T £ = -
1 8 0 _ 5 T 3 = 6 - 1 I F a =— i THEN !_E~ 
5 = 1 " 
1 3 3 I F J. - =£ THEN GO ""0 2 3 3 
£ 3 3 I F c. t THEN GO TO 3 0 3 
2 1 3 I F 5». THEN GO T 3 4-20 
2 2 0 GO TO 3 0 
2 3 0 POKE 3 2 ^ 3 5 , S i POKE 3 2 1 3 " * 1 

2 3 I F : ; 0 OR •: > £ 7 - H E N L E T i = - d 
^.ET q = I M T . P N D v S - P N P * 3 - 3 ' : _E T 

1= £ : 0 OR = 1 3 THEN LET 
i. =e - c 

2 4 0 :_ET c = C + d 
2 5 0 P R I N T AT t I N K S ; " F G H " 

L E T L E T K-C B E E P . 0 0 3 3 . 5 3 
2 6 0 I F A T " - l : - = 6 THEN 3 3 3 

UB 5 3 0 
2 7 0 I F OTTR ( y , . + 2 ) = 6 THEM GO 3 

OB 5 3 0 
2 8 0 =>R I N T AT j , r. , " 
2 9 0 GO TO 5 0 
3 0 3 RANDOMIZE - E T = I N T RNDf 

2 ) 
3 1 3 - OKE 0 2 i 5 5 2-1 r POKE 3 2 1 3 ? . 1 

S 2 
3 2 0 I F c < 3 3 R C > 2 7 THEN L E T c=C 

- d : LE"r 

3 3 0 I F = 2 THEN L E T 
3 4 0 I F 1 = 1 OR ». = 0 THE"' !_ET : = C ~ 

" 3 5 0 I F e < 3 OR e > 1 3 THEN _ E T i 
-»*: L E T f e - f . 

3 6 0 P R I N T A~ i" , C . INK a . " " + C H R 

Figure 2. 
10 REM Machine Coda Loader ' 
20 LET a=32000 
30 INPUT b 
40 PRINT a,b: POKE a,b 
50 LET a=a+l 
60 IF a<32160 THEN GO TO 30 

Key 2 to move Zebbedy right 
Key 0 to jump 
In i t ia l ly , you are assigned five Zcbbedies to 

amass a high score. For every successful or 
attempted jump you are awarded 50 points. 
A n extra 500 points are gained as bonus every 
t ime you succeed in str ik ing the bell. 

A Zebbedy is lost every t ime you fail to 
avoid the holes in the platforms or the 
obstacles. The game wi l l end when all your 
men have been used up. 

The program comes in three parts: Basic, 
user-defined characters and machine code. 

The order o f programming is as follows: 
1. Type in the machine code loader in 

ZEBE 

T H I S PROGRAM is a m i x t u r e o f m a c h i n e code 
and Basic and runs on the 16K and 4 8 K Z X 
Spcctrums. 

The object o f the game is to move your 
Zebbedy up a series o f continuously shift ing 
platforms. Th i s is done by jumping through 
the holes which appear. T o avoid fal l ing 
through them and suffering an agonising 
death, you can move h im either left or r ight. 

At the beginning o f the game you wi l l have-
only to jump the platforms. When you reach 
the top platform you should proceed lo strike 
a bell on the top left-hand corner o f the screen 
w i th the provided hammer. Th is wi l l gain you 
bonus points and entry into the next round o f 
the game where you w i l l encounter a U F O — 
which, like all the obstacles in the game, you 
must avoid — fly ing across any one o f the 
platforms. T o enter the next round you sound 
the bell again. 

In this round you avoid, not another U F O , 
but a swooping robot which can lose you some-
lives if you are not careful. 

I f you get to enter the last round you' l l be 

He wishes he were back 
on the Magic 

Roundabout now that 
he's met Vincent and 
Peter Li's Spectrum 

UFOs. 
up against a two-gunned extra-terrestrial, 
bobbing op and down in the centre o f the 
screen, f i r ing plasma beams'in either or both 
directions between the platforms. 

These rounds are repeated, i f you're lucky 
to survive through the first. 

Key 1 to move Zebbedy left 
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figure 2. R u n a n d e n t e r code f r o m figure 3 . 

2. U s i n g t h e U D G loader i n figure 4 , en te r 
t h e code f r o m figure 5. 

3. W r i t e i n t h e m a i n p r o g r a m i n figure 1. 
4 . F i n a l l y , Save t h e l o t b y e n t e r i n g : 
S A V E " Z E B B E D Y " L I N E 10 
S A V E " G R A P H I C S " C O D E U S R " A " , 168 : 
S A V E " Z E B C O D E " C O D E 3 2 0 0 0 . 160 

a n d v e r i f y t h e m . 
T h e m a c h i n e c o d e used i n t h e g a m e cons is ts 

o f t w o s e l f - w r i t t e n r o u t i n e s . T h e first s c ro l l s 
w i t h w r a p - a r o u n d spec i f i c l ines b y one 
cha rac te r e i t h e r l e f t o r r i g h t a n d t h e second 
adds a n i m a t i o n to se lec ted u s e r - d e f i n e d 
g r a p h i c s . 

U B B H A M ^ ^ 

Figure 4. 
1 0 R E M G r a p h i c s L o a d e r 

2 0 L E T a = U S R " a " 

3 0 I N P U T b 

4 0 P R I N T a , b s P O K E a , b 

5 0 L E T a = a + l 

6 0 I F a < ( U S R " a " + 1 6 B ) T H E N G O T O 3 0 

Figure 5. G R A P H I C 

A s 7 , 1 5 , 1 7 , 2 1 , 1 7 , 6 3 , 2 3 9 , 7 1 , 

B : 2 2 4 , 2 4 0 , 1 3 6 , 1 6 8 , 1 3 6 , 2 5 2 , 2 4 7 , 2 2 6 , 

C : 3 , 1 2 , 3 , 0 , 3 , 1 2 , 1 9 5 , 2 5 2 , 

D : 1 9 2 , 0 , 1 9 2 , 4 8 , 1 9 2 , 0 , 1 9 5 , 6 3 , 

E s 6 0 , 1 2 6 , 2 1 9 , 1 2 6 , 2 4 , 2 4 , 1 8 9 , 6 3 , 

F : 0 , 0 , 1 1 3 , 1 3 9 , 1 4 3 , 1 3 9 , 1 1 2 , 0 , 

G : 6 0 , 2 5 5 , 1 5 9 , 1 5 9 , 2 4 3 , 2 4 3 , 1 2 6 , 2 3 1 , 

H : 0 , 0 , 1 2 8 , 2 0 6 , 2 4 1 , 2 0 6 , 0 , O , 

I s 0 , 0 , 1 , 1 , 3 , 7 , 1 5 , 1 5 , 

J s 6 0 , 1 2 6 , 2 5 5 , 2 5 5 , 1 6 4 , 2 3 1 , 0 , 2 5 2 , 

K : 0 , 0 , 1 2 8 , 2 2 4 , 2 5 2 , 2 5 4 , 1 5 , 2 4 0 , 

L s 1 2 7 , 8 5 , 1 2 7 , 8 5 , 1 2 7 , 2 8 , 8 , 6 0 , 

M s 2 0 , 8 , 8 , 8 , 8 , 2 8 , 8 , 6 0 , 

N s 0 , 2 3 8 , 1 7 0 , 1 7 0 , 1 7 0 , 1 7 0 , 1 8 7 , 0 , 

O s 0 , 2 4 , 6 0 , 6 0 , 6 0 , 1 2 6 , 1 2 6 , 2 4 , 

P s 0 , 2 8 , 2 8 , 2 8 , 8 , 8 , 8 , 8 , 

Q s 0 , 3 2 , 1 1 2 , 2 2 4 , B O , 8 , 4 , 2 , 

R s 1 4 , 2 4 , 6 3 , 4 9 , 2 5 3 , 1 8 1 , 1 9 1 , 3 1 , 

S s 1 1 2 , 2 4 , 2 5 3 , 1 4 1 , 2 3 9 , 1 7 2 , 2 5 2 , 2 4 8 , 

T s 2 8 , 1 3 4 , 1 6 3 , 1 7 1 , 2 5 5 , 1 6 9 , 1 6 0 , 1 2 8 , 

U s 6 0 , 9 7 , 1 9 7 , 2 1 3 , 2 5 5 , 1 4 9 , 5 , 1 , 
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S ( 1 5 5 - t ) ) ; P"" e , C B R I G H T 1 . I N 
•-. 5 ; " W K " : - E T j =e L E T • = c 

3 7 0 SEEP . 3 0 0 5 . 6 0 
3 8 0 I F P T T P (y + 1 - W = 5 S THE: . G 

3 5UB 5 3 0 
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0 SOB 530 
4 . 0 0 P R I N T P ~ j j K " AT 

4 1 0 GO TO 5 0 
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4-30 P R I N T P ~ e , i S B R I G H T 1 I " . 

K 2 . " R 5 " PT e + 1 , I S "TL1 ' . L E T „ =£ 
L E T j , s l 5 

4-4.0 I r I S i OP t s 2 " H E N SEEP . 0 0 
1 5 0 . O P I N T PT £ + 1 3 I N - ~ 
I F PTTR tfy + l , =7 THEN <50 S'.S 
5 3 0 

4-50 P R I N T PT £ + 1 . 3 , 0 5 
4-50 IF ' . = 0 3 P T. =2 " H E N 3 S E P . 0 3 

1 5 0 P R I N T PT e + i 1 7 ; I N * 7 . 3 5 
I F P T T P y + 1 , - 1 1 = 7 THEN 3 3 5 U 5 
5 3 0 

4 . 7 0 P R I M " P T £ - 1 , 1 7 " 3 
4 - 3 0 L E T 5 = e + -
4-3C I r a - 3 OP >15 " H E N L E - f = -

5 0 0 P R I N T P T ; I . ; " P T 

5 1 0 I F £ = . PNO = 1 5 " H E N 3-3 5 U B 
0 5 3 0 
5 2 0 5 0 TO 5 0 
5 3 0 - O R y =y TO 15 STEP 3 . - P I N T 
RT •» . x . IN K 4- P B " . PT y + 1 I N 

- 3 " " C D " BEEP , 0 0 7 . 4 - P R I N T PT 
y " ; fl~ y + l . : : •• N E * T y 

5-10 <=0R 0 = 1 TO 5 : FOP - =7 ~ 3 0 
STEP - J BEEP . 0 l 3 f e , P * 2 EEeP . 0 0 
5 . p P R I N T PT y.j-j; I N K ? . " C D i i f t T 

u + 1 , . • INH p . - q S " N E ' ~ P .EXT 
0 
5 5 G _ 5 T rr,«r. - 1 P P I N - P T 3 1 . 

" ' " S F I E H : I F FEER. = 0 T H E N P R - I 
: F L A S H 2 ; I N K A , 2 0 " 

. . . . _ 5 0 T O 5 7 0 
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n 7 " ; o 5 
5 3 0 I - £ -C>n; THEN - E T h : =« C 
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0 0 TO 5 0 
5 0 0 GO TO 9 9 9 9 
5 1 0 BORDER 0 P P P E - 0 . 
3 2 0 FOP 3 = 2 TO 13 : ~ E P ? PC 
PT 5 , 3 : I N K 5 - 'NNN^NNNNNNNNNr.r ; - , 
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The very best in arcade action-
is brought to you by Tansoft - the specialists of the Oric-1 

and Atmos Computers. 

The games that people are fighting for are:-
A Defence Force: 

i) y j < 0 Pilot your space-craft 
through alien territory and f igh f 

off the enemy approaching from_ 
both sides. 48K. £ 7 . 9 5 , 

Tltima Zone: 
Shoot the Walkons, avoid the 

bouncing Brunes and battle 
your way through the 

satellite zone. 48K. £8,50. 
gma 

\t R a t S p | a t 

A revolting game. 
Splat the rats in the sewer before 

p ^ K J K ^ they consume the cheese, and destroy the monsters ^ 5 before they consume y°u! 48K. £7.95. ^ 

or let's get down to business! 
Tansoft produce a wealth of business and utility software to cater for 
every interest. The 'not so' games-minded people may be •(? 
coming to grips wi th: -
Author : A powerful word-processor program which ^ ^ ^ 
includes word-wrap and word-count. Ideal for letters and 
reports. 48K. £14 .50 . 
Or ic Calc: A full spread-sheet program allows you to sum 
columns or rows and apply complex formulae. 48K. £14.50 . 
Or ic Cad: A computer aided design program for displaying, 
rotating, enlarging and shading objects on the screen. 
48K. £9.99. 
For the full range of Tansoft software - which currently 
numbers over 20 titles - pick up a catalogue in your local 
Computer Store or contact Tansoft at Unit 1, 
The Techno Park, 645 Newmarket Road, Cambridge. 
Tel. Teversham (02205) 2261. 



T Barrett shows you how the 
IRQ can speed up your games 

INTERRUPTS 
T H I S ARTICLE DESCRIBES h o w t o use t h e I R Q 
for faster action on the CBM-64 . First, what is 
an IRQ? Wel l , for those who are unfamil iar, 
an IRQ is a routine that is normally used for 
keyboard scanning, updat ing the internal 
clock, etc. However, it can be used to great 
advantage to the user because, by changing a 
couple o f pointers, you can get the I R Q to 
deal w i t h your routine and then pick up where 
it left off. 

The two pointers in question are 788 
($0314 hex) and 789 ($0315 hex). These two 
addresses hold the 1.0 and H I byte respec-
tively o f the start address o f a particular 
routine, which is referred to as a wedge. 

T o get a better idea o f how to set up an I R Q 
wedge, you w i l l need a machine code monitor , 
but i f you do not have one, you w i l l have to 
make do wi th ihe Basic loader. 

The fol lowing example shows how to set up 

an I R Q wedge using a monitor : 

COOO 78 SEl 
C 0 0 1 A 9 0D LDA n $0D 
C003 8D 14 03 STA $0314 
C006 A9 CO LDA # $C0 
C008 8D 14 03 STA $0315 
C00B 58 CLI 
C00C 60 RTS 
COOD (Your routine starts here) 

(continued on next page) 

270 
?75 

53© 
335 13 REM • » ASTRO/DODGE ** 

270 
?75 PR If^TiRRlNT 

53© 
335 

L»l 1 'ItTJU , CCO , ,o 
OATA0873:REM»CHECKSUM* 

20 REM a* • • 280 PR1NTTAB<3)'«»« SORRY YOU'VE RrrN HIT" 340 REM - GET UP SPRITES 
53 REM »» <C )C0PYRIGHT 1984 •* 283 PRINT!PRINT 343 FORK- 0TO2 
30 REM *» •» 290 PRJNTTAB<3)'»M -OAME OVER- 330 FOR) =BT06PiREAOJ 
33 REM «• T.BARRETT. »• 233 PR INT! PR IWT 533 POKt1+<64*<13*K)).J 
40 REM •» «• 300 PRIMTTAB<3>-»»« ANC7WER GC7 <Y/N) 2S0 r fXTI ,K 
«5 REM *4****«**t****»*«««(a*»**4**** 383 PR I NT • PR C NT 565 POKC2840,13 
30 PR1WTCHKS<147)CHRS<129) 3 !0 PRINTTAB <5 ) ' » < « * » * * * f » l t t » > t l ( l i i i i i » t i l ' 570 FOR 1 0TO4!P0KE284I*I,14:NEXT 
33 P0KE33281,0!P0KE332B0.O 313 OETK»iIFK*< >'Y'ANDK«<> *N'TMEN313 373 VC-33248 
60 GOSUB475:REM SET UP M/C & SPRITES 328 1FK»-'Y*THENOOSUB365IGOT073 380 P0KEVC»28,6?:P0KEVC*37,7 
65 OOSUB348IRCM TITLE PAGE 323 P0KE49134.48'P0KE49137,234 383 POKEVC•30.1iPOKEVC»39,12 
70 SYS <49132> 330 SYS <49 132 ) 1PR 1NTCHRX 147)CHR«< 134 ) 390 POKEVC*40,8'P0KFVC*41,8 
73 PR1MTCHR*<147)«SP-33!SE»«'088000- 333 POKE33200.14 «P0KE332B1,6tPOKE36323,42 I END 393 POKEVC *42,8:POKEVC*43,8 
80 P0KEVC*21,63:SC*0 340 REM T1TLF PAGE Gp© POKEVC*44 .8 
03 PY< 1 >-VC*3«PX< 1 )-VC*2 343 PR1NTCHR»<I9>; GC5 POKEVC*23,62iPOKEVC *29,62 
90 PY<2)=VC*3»PX<2>-VC*4 330 PR INTTAB< 12) * ,—, ,—, —, ,— 6 10 POKEVC,I55iPOKEVC*1,150 
33 PY<3)BVC*7IPX<3)»VC«6 333 PRmrr«B< i a > - 1 i i I I 11 i* 613 POKEVC*2,95iPOKEVC*3,170 
100 PY<4>-VC*91PX<4)-VC*8 368 PRI NTTAB <12 > * I I I I I II 1" 620 POKFVC *4.401POKEVC*3.240 
103 PRINTCHRK19 )TA8<13> *• ASTRO/OODOE «• 365 PR I NTT AB < 12 > " 1 II 1 1 11 I* 625 P0KEVC*6,1801POKEVC «7,200 
I 10 PR»NTCHR»<138) 378 PR INTTAB <12 > * 1 II 1 1 II 1" 630 POKEVC *8.2001POKEVC *9.80 
I 13 REM W I N LOOP 373 PRINTTAB<12>" | | | 1 1 II I* G35 POKEVC«10,60'POKEVC * 1 I , 3 0 
120 SC-SC*1IS*-STR«<SC> 380 PR INTTAB <12 > * I I I 1 1 II I" 640 OflTA B . 2 4 . 0 . 0 . 2 4 , 0 , 0 
123 Sl«»RIGHT*<S»,l.EN<S»)-l » 333 PR I NTTAD < 12 > * 1—I » I K - M I " 643 DATA 2 4 , 0 , 0 , 2 4 . a , 0 , 6 0 
130 SC»«l.EFT»<SE*.6-<l.CN<SI«> )>*S1» 390 PRI NTTAB <12 > * I I 1 1 1 S 1 1" 630 OflTA 0 , 0 , 6 0 , 0 . 0 , 6 0 . 0 
133 IF6C)HITKFm!-6ClHI*«SC« 393 PR[NTTAD<12>" 1 1 1 1 1 II 1* 633 CATA 0 , 1 2 6 , 0 , 2 , 2 3 1 , 6 4 , 3 
140 POKEVC»3B,0 400 PRINTTAB<12)" 1 1 1 1 1 II 1* 660 OflTA 2 1 9 , 1 9 2 , 3 , 2 3 3 , 1 9 2 , 7 , 2 3 3 
143 PRIHTCHR*<19)-SCORE:*SC« "SOS PR I NTTAB < 12)" 1 I 1 "1 1 1 1 1* 665 DATA 2 2 4 , 1 5 , 2 5 3 , 2 4 0 , 1 5 , 2 3 5 , 2 4 0 
130 PR1NTCHR*<19)TAB <29^"HIOH 1"Hl« 410 PR INTTrtB <12 >" 1 I 1 1 1 II 1* 670 DATA 1 5 , 6 0 , 2 4 0 , 1 4 , 6 0 . I 12,12 
153 SP-SP- .1 i :FSP< 10THENSP-10 413 PR INTTAB <12)" 1 1 1 1 1 II 1* 675 DATA 2 4 . 4 8 . 8 . 6 0 . 1 6 . 0 . 1 2 6 
160 O-PEEK<VC»30) 4?B PR ! NTTAB < 1P ) " 1 | ' 1 1 1 ' " 680 DATA 0 . 0 , 2 1 9 , 0 , 0 , 0 , 0 
163 1FO-30RO-3ORD-9ORO-170RD-33THEN285 423 PR INT-TAB< 12)" • 683 1 
170 P0KC3032S,INT(SP) 430 PRINTTAB<12)*»• D 0 0 G E ** 630 OATA 0 . 0 , 0 , 0 , 1 6 , 0 . 0 
173 POKEVC *37,INT<RNO<1>«13*1> 433 PR IWrTAB < 12 > " * 693 OATA 1 3 2 . 0 . 0 . 1 3 2 . 0 . 0 . 1 3 2 
180 POKEVC*38, INT<RN3< 1)«15*1) 440 PRINTipRINT 700 OATA 0 , 0 , 1 3 2 , O , 2 , 1 3 4 , O 
183 FOR 1•IT04 445 PRINTTAB <4 > *(C)COPYRIGHT T.OARRFTT. 1004* 703 DATA 2 . 8 8 , 0 , 2 , 8 6 , 0 , 2 
130 1FPEEK<PY<1))>23BTHENP0KEPXCI),INT<RNO<1)«210*40» 430 PRINTIPRINT 710 DATA 8 6 , 0 , 2 , 8 6 , 0 , 9 , 1 1 7 
193 NEXT ] 433 PR 1NTTAB<B>" * * PRESS TRIGGER TO 6TART »» * 713 OATA 1 2 8 , 9 , 1 1 7 , 1 2 8 , 9 , 1 1 7 , 1 2 8 
200 G0TD120 460 IFPEEK <36320)< >111TMEN460 728 DATA 1 0 , 8 6 , 1 2 8 , 2 , 8 6 , 8 , 2 
203 REM SORRY YOU'VE Bf EN HIT 463 RETURN ?25 OATA 1 5 4 , 0 , 2 , 1 7 0 , 0 , 0 , 1 6 8 
210 S "3*1272 s FOR t -0T024 : POKES * I ,0 INEXT 470 REM SET UP MACHINE CODE 738 OATA 0 , 8 . 0 , 8 , 0 . 0 . 0 
213 POKES+3,31!P0KES*6,l3!PflKE8*4,189 473 FOR 1-4913ET049228 735 i 
220 POKEVC*23,S3:POKEVC*S9.63 480 READJICC-CC*J 740 OATA 0 . 8 . 0 . 0 . 0 , 0 . 0 
225 P0KEPB48,13!FORK-13TO0STEP".2 483 POKE I,J!NEXT I 743 OATA 6 8 , 0 , 8 , 2 5 3 , 0 , 3 , 0 7 
230 POKEVC *2B,63:POKEVC *39,INT<RM)<1)«13) 490 REAOJ11FCC<)JTWENCNO 730 OATA 2 4 0 , 1 3 , 8 9 . 1 2 4 , 1 3 ,169 .132 
235 POKES*24,K!POKES,1BO'POKES*],3 433 DATA 1 2 0 , 1 6 9 , 1 3 , 1 4 1 , 2 0 , 3 . 1 6 9 . 1 9 2 755 OATA 1 5 , 9 8 , 1 2 4 , 3 , 0 9 , 2 5 2 , 3 
240 POKEVC*37,I NT<RNO (1>*13*l > 300 D A T A 1 4 ] , 2 1 , 3 , 8 8 , 9 6 , 2 3 8 , 3 , 2 0 0 , 2 3 8 , 3 760 OATA 1 0 6 , 1 1 2 . 1 3 . 1 3 3 , 1 3 6 . 1 3 , 2 1 3 
245 POKEVC*3B,INT<RMJ<1)*I3*I) 503 DATA2H8,238,7,208,238 ,9 . 2 0 8 , 2 3 8 , 1 1 763 OATA I 1 2 , 8 , 2 4 7 , 1 9 2 , 0 , 6 3 , 0 
230 NEXTK 310 DATA288 ,173 ,0 ,220 ,201 .123 ,240 ,7 770 OATA 0 , 0 , 0 , 0 . 0 . 0 , 8 
P.-iS POKEG»4,0iPOKEVC*21,0 515 D A T A 2 0 1 , 1 1 9 , 2 4 0 , 1 6 , 7 6 , 4 3 . 2 3 4 , 1 7 3 , 0 773 OATA 0 , 0 , 0 , 0 , 0 , 0 , 0 
260 PR1NTCMR*<19) 320 DATA208 ,201 , 3 0 , 2 4 0 , 3 ,20F. , 0 ,208 ,7G 780 OATA 8 , 8 , 0 , 0 . 0 . 0 , 0 
265 FORJ"1T04I PR INT I rCXTJ 325 D A T A 4 9 , 2 3 4 , 1 7 3 , 0 , 2 0 3 , 2 0 1 . 2 3 3 . 2 4 0 . 3 783 RETURN 
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D A T A 1 1 2 7 9 s R E M * C H E C K S U M * 
F O R I = 4 9 1 5 2 T 0 4 9 2 3 8 
R E A D J : C C = C C + J 
P O K E I , J : N E X T I 
R E A D J s R E M * C H E C K S U M * 
I F C C O J T H E N P R I N T " D A T A E R R O R " 
S Y S ( 4 9 1 5 2 ) 

1 0 R E M C O M M O D O R E 6 4 
2 0 R E M I R Q I N T E R R U P T 
3 0 R E M D E M O N S T R A T I O N P R O G R A M 

1 0 0 D A T A 1 2 0 , 1 6 9 , 1 3 , 1 4 1 , 2 0 , 3 , 1 6 9 , 1 9 2 
1 1 0 D A T A 1 4 1 , 2 1 , 3 , 8 8 , 9 6 , 1 7 3 , 0 , 2 2 0 , 2 0 1 
1 2 0 D A T A 1 2 6 , 2 4 0 , 1 5 , 2 0 1 , 1 2 5 , 2 4 0 , 2 4 , 2 0 1 
1 3 0 D A T A 1 2 3 , 2 4 0 , 3 3 , 2 0 1 , 1 1 9 , 2 4 0 , 4 2 , 7 6 
1 4 0 D A T A 4 9 , 2 3 4 , 1 7 3 , 1 , 2 0 8 , 2 0 1 , 2 5 , 2 4 0 , 3 
1 5 0 D A T A 2 0 6 , 1 , 2 0 8 , 7 6 , 4 9 , 2 3 4 , 1 7 3 , 1 , 2 0 8 
1 6 0 D A T A 2 0 1 , 2 2 0 , 2 4 0 , 3 , 2 3 8 , 1 , 2 0 8 , 7 6 , 4 9 
1 7 0 D A T A 2 3 4 , 1 7 3 , 0 , 2 0 8 , 2 0 1 , 2 0 , 2 4 0 , 3 , 2 0 6 
1 8 0 D A T A O , 2 0 8 , 7 6 , 4 9 , 2 3 4 , 1 7 3 , 0 , 2 0 8 , 2 0 1 
1 9 0 D A T A 2 5 5 , 2 4 0 , 3 , 2 3 8 , 0 , 2 0 8 , 7 6 , 4 9 , 2 3 4 

(continued from previous page) 
The next routine w i l l allow you to move a 

sprite around the screen under joystick 
control; however, this does not include move-
ment on the extreme right o f the screen. 

Included in ihe routine is a short demo that 
sets up a sprite to show o f f its potential. 

After typing it in and saving i t , type Run 
and, after a few seconds, Ready w i l l appear on 
the screen plus a square sprite in the centre. 
Now plug in a joystick in port 2 and move the 
joystick in ail directions. Hey Presto, faster 
movement. You wi l l notice that this routine 
runs independent o f any Basic program. 

The IRQ can be speeded up even faster 
by 

POKE 56325, (0 50) 
The lower the number, the faster the action. 

The main program is a complete game that 
can be very enjoyable. The idea o f the game is 
to fly your spacecraft as far as you can through 
a storm o f rather large fireballs that fall 
relentlessly from the top o f the screen, build-

ing up speed as they go, unt i l it is near on 
impossible to avoid them. The game uses 
multi-color sprite characters for greater 
effect. 

The l ist ing has been heavily Remed for 
maximum clarity although there is no need to 
enter them. I f you look through the l ist ing, 
you w i l l not f ind any o f these usually un-

readable control characters, instead, I have 
used C H R $ functions in their place which 
goes to show that you don't really need them. 
The program contains a sl ightly different 
version o f the code than that which is to be 
found in the demo. 

Qual i ty ZX SPECTRUM Sof tware 
H I S O F T P A S C A L 4 T 

"I n a v e n ' I M P H a n y ot^F*- COINP LW i l ia : CO'JM m a t c h Hisnf t ' S P a s c a l l " Using the Spectrum Micro - Av(vmt> !9$S 
" T h i s "9 .1 v e i y i m p r e s s i v e p r o d u c t . . of b»r i«<i i t o . m y S p u c u u r t i p i o g r a m m o r . " Dh-nti Ho/hu: /X COMPUTING Aiig:Sop( t983 
J u s t t w o c o m m e n t s f ront lull l<;r:)in r e v i e w s of o u - o o w e i f o l a n c vir iual ly * . II i m p l e m e n t a t i o n o * S t e n o t i c P a s c a l . T h e a d v a n t a g e s y* u s i n g i ' a s t j l a r c w c I k n o w n -asi . se l f -
d o c u m e n t i n g . a n d «l»ov« .«U. s u u c ' v t o d p r o g r a m s a n d n o w . .villi Hif.nti I';isiyil, y o u c a n ' c a p ail thes-e b c n c l ' t s o n a w i d e r a n g « ul h o r n * e c m p u i o h s . inc luding t h c 4 8 K Sinclair S p e c t r u m ' 
Hisoft P a s c a l p i o d u c e s p-t io i&ins that 'tir. tvpicaSv 4 0 t i m e s fas te t i l tan t>ginva'-?w ? X B A S I C p r o o a m s a n d . s o m e t i m e s . u p t o 1 000 l i n w s f a s t e r 

M^scli I 'pscoh- s u p p o n s FO?i . . D O . W H I L E . . . UMTIL. C A S S O F . I N T E G E R * . " F A I s . C H A R u c t e i s . R E C O R O s . P O I N T E R * . SET?,. A R R A Y S ore . e t c . il u . r i o t a I m y P a s c i U b u i .1 
virtual ly foil i m p l e m e n t a t i o n o l i h e a n g i i o g o a l low rig Ihe u s e t to d e v e l o p n u t ; h i g h lovel l a n g u a g e slui s v i h i ' e a t t a i n i n g e x e c u t i o n s p e e d ctos<; t o 'hat til m o c l i l n c c o d e . C o m p l o w w i l h p 
/IJ pyi] '" m»nui>l 

H i s o h 3 a s c a i is a l s o a v a i l a o le iri a v a r i e t y ol disk f o r m a t s . i n c ' a c i n o s e q u e n t i a l FILE Imitdlinji 

H I S O F T D E V P A C 3 
. D E V P A C ii m o s t r>iijhly r e c o m m e n d e d . T h e d o c u m e n t a t i o n is hrst 1 : 1 5 5 " Your Computer -Way !C*33 

ii y o u w r i t e p r o g r a m s i r m d c h i n o c o d o . b u y D E V P A C . n 11. tin? (test cvm.-nt ly on t h e m a r k e t . " Adnm Qtttntng. ZX SOrT <tt V/lttch Micro Seittombor >'963 
T w o c o m m e n t s f r o m r e v i e w s o ' earlier v e r s i o n s of D E V P A C n o v / w o h a v e O E V P A C 3 ava i lab le : a p o w e r f u l Z8C a s & e m b f e r w i t h u o n d i i i c n a l a s s e m b l y , a s s e m b l y f r o m r a p e Ito t n a l r - e 
g e n e r a t i o n o l v e r y l a r g e C o d e li losl. O R G E Q U . D E F R , O F F S . D 8 F W , O E r M . l o b e ' s ol a n y l o n g i h in f a c t .ill v o n n w i d l u ' las t '3 .000 lino per m i n u t e ; a n d p o w e r f u l . issimili v 
p ' o g r a m m i n i : . f in- ii d o e s n ' t s t o p t h e ' e : D E V ^ A C 3 a l s o mcl iHic s m i n c r e d i b l e d e b u g g e r - d i s - a s s e m b i e r y v u g y o u ,1 "(rem p a n e l - d i s p ' a y 0 ' t h e ZBD s y s t e m a n d a l l o w i n g e*i*n>,v<r 
d e n u o f i r,i| o f yn.ir f i a c h i n c c o d o p i o g i a n i , inc lude 11 s i n g l e (i lrnp'tij i program:- EVEN iN ROM!! O p e n u p ihe i i e c r i i s o f l o w level p r o g i a m n v n g with O c V - : > A C 3. 
Prices: 
Hlsoft Pnscol 4T (ZX SPECTRUMI f25 inclus.vn 

(NowBtaia SHARP MZ700 eiul f35 plus VAT 
Hisoft Pascal 10. many disk fornuits C4B inc 

Hisoft OEVPAC 3 (ZX SPECTRUMI f l 4 inclusive 
(NowBiain) C2S indusivo 

• • •STOP PRESS*'* Hisoft P a s c a l fn- f i e S P E C T R U M n o w ixirncs c o t i p ' e t e v.-itn a Turtle G i a j i h l c s p a c k a t j e a l l o w i n g l a s ; a n d e a s y p r o d u c M n o l c o m p l e » g i a p l u c dis-i^avs 
Hisult Pnnryil nnd Hisoft Dovpoc nlso nvriilnblo on ZX Microdrivo plonao writo for dotaila 

-?and others 

HISOFT 
13 GooiMcro, Cheddhgton 

Lelglrton 8uzzerd. Bsdi. LU7 OSR 
Til: (0296) 5M9S5 
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L O O K I N G FOR A H O M E C O M P U T E R ? O 

A L L R O A D S L E A D T O © 
MICRO POWER 

B B 

@ 
B ® 
® H 

i s * * A n exce l len t cho i ce for bo th the 
beg inner a nd the S p e c t r u m o w n e r 
w i s h i n g t o upgrade. 
Features: 3 2 K, Z 8 0 A processor , 
S N 7 6 4 8 9 A sound ch ip (the s a m e as 
in t h e BBC Micro) , 2 5 6 x 1 9 2 graph ics 
reso lu t ion, 16 co lours . 3 2 spr i tes 
(easi ly p r o g r a m m e d moveab l e ob jec ts t o m a k e g a m es 
w r i t i n g easier), t w o A ta r i - t ype j oys t i ck ports, c o m p o s i t e 
v ideo s o c k e t n u m b e r pad. Soph is t i ca ted ut i l i t ies t o aid 
p r o g r a m m i n g inc lude bui l t - in A s s e m b l e r / D i s a s s e m b l e r 
and mon i t o r . 

C o m p l e t e w i t h 5 casse t tes inc lud ing Draughts , Toado and 
a Head Cleaner. 

B B C M O D E L B £ 3 9 ? J 
M a d e by A c o m and usedd 
ex tens ive ly in schoo l s 
and co l leges. 

m S P E C I A L OHFER: 
F O U R FREE P r o g r a m P o w e r 

tapes ( w o r t h up t o £ 3 9 . 8 0 ) _ 

Features: 3 2 K , BBC B A S I C ( the fas tes t o n any h o m e 
compute r ) , 8 d isp lay modes , 16 co lours , 6 4 0 x 2 5 6 h igh 
reso lu t ion graph ics , 3 vo ice sound p lus noise channel , 
R S 4 2 3 and Cen t ron i cs pr inter in ter faces, j o y s t i c k p o r t 
bu i l t - in Assemb le r , 1 0 user de f inab le f u n c t i o n keys. 
C o m p l e t e w i t h a 1 6 p rog ram casse t te and 5 1 2 page 
User Gu ide . 

O R I C 1 £ 1 2 9 . 9 5 

© 

M E M O T E C H M T X 5 1 2 
Th is c o m p u t e r has 
t h e same spec i f i ca t ion as the 
M T X 5 0 0 , bu t has 6 4 K R A M 
( R a n d o m A c c e s s Memory ) . 

FREE Or ic S o f t w a r e Pack (cons is ts of 
F l ight S imu la to r . Mult .games H o m e 
Finance. — T M c h Yoursel f BASIC) . 

© @ © 
B 

C O M M O D O R E 6 4 £ 1 8 4 . 9 5 
Features: 6 4 K , M i c r o s o f t BAS IC , 16 co lours , 8 mul t i -
co loured spr i tes, s o u n d syn thes iser (p roduc ing the 
bes t sound o n any micro) , 3 2 0 x 2 0 0 g raph i cs reso lu t ion 
fou r f unc t i on keys, t w o A ta r i - t ype j o y s t i c k por ts , 
car t r idge slot, paral le l pr in ter inter face. 

C O M M O D O R E Casse t te Recorder on ly £ 3 9 . 9 5 (Only 
avai lab le w i t h compute r ) . 

C A S S E T T E R E C O R D E R S 
(All have an index counter and come complete with cassette lead. 

A c o m Recorder £ 3 3 . 9 0 
Datex/L loytron Recorder £ 2 9 . 9 0 
Ferguson Recorder £ 3 8 . 9 5 
MAIL ORDER ADDRESS: 
MICRO POWER LTD. 
8/8a REGENT STREET 
CHAPEL ALLERTON 
LEEDS LS7 4PE 
Tol: (0532) 683186 or 696343 

Features: 
4 8 K, 
Ex tended 
M i c r o s o f t • 
BASIC , 8 colours . 2 4 0 x 2 0 0 graph ics resolut ion, 
3 vo i ce s o u n d p lus no ise channel . 

ACORN ELECTRON £ 1 9 9 * 2 £ 5 
The scaled d o w n version of the BBC Micro. 

Features: BBC BASIC. 32K . 7 display modes ( inc lud ing 8 0 
co lumn text mode and 6 4 0 x 2 5 6 graphics resolution). 
16 colours, 9 octave sound plus noise channel , bui l t - in 
Assembler. 
Comple te w i t h an Introductory 
Cassette conta in ing 16 
programs, a 
User Guide, and 
a book: "Star t 
Programming o n 
the Electron". 

B © 

T 3 
r \ 
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L O R D S O F T I M E 
Jo ins our range of a c c l a i m ed p u r e - t e x t puzzle adven tu res , at £9.90, for : 

BBC 32K COMMODORE 64 SPECTRUM auk LYNX W NASCOM 32K ORIC ASK ATARI 32K 

ADVENTURE 
REVIEWS 

"Adventures which have a fast 
response time, are 
spectacular in the amount of 
detail and number of locations, 
and are available to cassette 
owners . . Simply smashing!" 

- Soft, Sept 83 
"Colossal Adventure is 
included in Practical 
Computing's top ten games 
choice for 1983: "Poetic, 
moving arid tough as hell." 

- PC. Dec 83 
"Colossal Adventure . . For 
once here's a program that 
lives up to i js name. . a 
masterful feat. Thoroughly 
recommended" 

- Computer Choice, Dec 83 
"Colossal Adventure is one of 
the best in its class. I would 
recommend it to any 
adventurer." 

Acorn User, Feb 84 
"Adventure Ques t . . This has 
always been one of the best 
adventures for me as it seems 
to contain the lot. In all it took 
me about eight months to 
solve." 

-PCW. 18th Jan 84 
"To sum up, Adventure Quest 
is a woncJerful program, fast, 
exciting and challenging. If you 
like adventures then this one 
is for you"' NILUG issue 1.3 
"Colossal Adventure is simply 
superb . . For those who want 
to move onto another 
adventure of similar high 
quality, Dungeon Adventure is 
recommended. With more than 
200 locations, 700 messages 
and 100 objects it will tease 
and delight!" 

Educational Computing. Nov 83 

MIDDLE EARTH ADVENTURES 
1: COLOSSAL ADVENTURE 
A complete, full size version of the classic mainframe game 
Adventure" with 70 bonus locations added 

2: ADVENTURE QUEST 
Centuries have passed since the time of Colossal Adventure 
and evil armies have invaded The Land The way is long and 
dangerous; but with cunning you can overcome all obstacles 
on the way to the Black Tower, source of their demonic 
power, and destroy it. 
3: DUNGEON ADVENTURE 
The trilogy is completed by this superb adventure, set in the 
Dungeons beneath the shattered Black Tower A sense of 
humour is essential! 

THE FIRST SIL ICON DREAM ADVENTURE 
1: SNOWBALL 
The first of Pete Austin's second trilogy. The giant colony 
starship. Snowball 9. has been sabotaged and is heading for 
the sun in this massive game with 7000 locations 

ADVENTURE 
REVIEWS 

"Colossal Adventure. . 
undoubtedly the best 
Adventure game around. Level 
9 Computing have worked 
wonders to cram all this into 
32K .. Finally Dungeon 
Adventure, last but by no 
means least. This is the best 
of the lot - a truly massive 
adventure - you'll have to play 
it yourselves to belive it." 

- CBM 64 users Club Newsletter 
"The puzzles are logical and 
the program is enthralling. 
Snowball is '.veil worth the 
money which, for a computer 
program, is a high 
recommendation." 

Micro Adventurer. Dec 83 
"Snowba l l . . As in all Level 9's 
adventures, the real pleasure 
comes not from scoring points 
but in exploring the world in 
which the game is set and 
learning about its denziens . 
this program goes to prove 
that the mental pictures 
conjured up by a good textual 
adventure can be far more 
vivid than the graphics 
available on home 
computers." 

Which Micro?. Feb 84 
"Lords of Time. This program, 
writen by newcomer Sue 
Gazzard, joins my favourite 
series and is an extremely 
good addition to Level 9's 
consistently good cata logue.. 
As we have come to expect 
from Level 9. the program is 
executed with wonderful style 
- none of those boring 'You 
can t do that" messages' 
Highly recommended." 

PCW. 1st Feb 84 

THE LORDS OF TIME SAGA 
7: LORDS OF TIME 
Our congratulations to Sue Gazzard for her super design 
for this new time travel adventure through the ages of 
world history. Chill to the Ice-age. go romin' with Caesar's 
legions, shed light on the Dark Ages. etc. 

Price: £9.90 each ( inc lus ive) 

Level 9 adventures are available from good computer shops, 
or mail-order from us at no extra charge. Please send order, 
or SAE for catalogue, to. 

LEVEL 9 COMPUTING 
Dept Y, 229 Hughenden Road, 

High Wycombe, Bucks HP13 5PG 
Please describe your computer 

ir 

ir 
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RESPONSE FRAME 
D o y o u h a v e a p r o b l e m ? Y o u r m a n u a l is 
i n c o m p r e h e n s i b l e o r y o u j u s t c a n n o t g e t t h e 
h a n g o f t h a t p r o g r a m m i n g t r i c k y o u t r i e d — 
w h a t e v e r i t is, T i m H a r t n e l l w i l l d o h is b e s t t o 
a n s w e r y o u r q u e r i e s . P lease i n c l u d e o n l y o n e 
q u e s t i o n pe r l e t te r a n d m a r k t h e m " R e s p o n s e 
F r a m e " . 

Q L O R B B C ? 
• I was p l a n n i n g to buy a B B C 
M i c r o , to u p g r a d e f r o m m y 1CK 
ZX-81. H o w e v e r , n o w that I h a v e 
s e e n a d v e r t i s e m e n t s lor the 
S i n c l a i r Ql . , and h a v e r e a d 
severa l r e v i e w s , 1 think I will get 
a Ql . in s tead . I kno w that 
a l t h o u g h yo u could not load ZX-
81 p r o g r a m s d irec t ly in to a 
S p e c t r u m , m o s t of t h e m w o u l d 
work fairly well if just typed in. 
Is this true for the QI.? I w o u ld 
hate to lose all the h o u r s I 've put 
i n t o w r i t i n g m y Z X - 8 1 
p r o g r a m s . 

Graham \i'Mi brook. 
Timage/. 

Till- Q I . I M S A I ,'iN'i it'A<.1 which 
I r.cle Sir Clive and his crew have 
billed SuperBASIC. I suspect that 
i he name was given only to reassure 
people who know how to program in 
Basic. SO I hey wouldn' t get ihe 
reeling tlicy were going lo have lo 
'.cam a new language. Sinclair 
Research have iried to, in the words 
of d i v e ' s sidekick Nigel Searle. 
"make right all ihe things which were 
w:ong with Basic', h is a brave 
al iempi , and one which should he 
a p p l a u d e d , g iven t h e i m m e n s e 
impact any compu t ing decision made 
lw Sinclair can have. 

.Voir , tried it w u h ihe Atom ami 
produced a s t range language which 
was strongly defended hv ihose who 
learned to use it. It proved to be very 
lUwible. and formed the basis of t he 
Basic supplied with the BBC Micro . 
But it did not evei really take oil". 
SuperBASIC. will ea ioy wide use. 
simply because of the zillions of Q l . s 
which will be sold. However , 
all hough you will be able lo transfer 
some of you: ZX-81 knowledge, 
there i-» no real quest ion of typing in 
programs direct , and hoping they 
will run . <3/ 

v . . fr 
I he Q I . user guide is a f r ightening 

document , much lugger than the 
coinpute i . 1 lowever, once you realise 
that half of it refers to ihe software 
supplied with the machine Qui l l . 
Abacus, l-asel and Archive — it 
seems to become more manageable. 
You'll recognise m a n y of the 
commands such as Beep and C'.I.S 
— though others — like Baud, Block 
lor window definit ion and CSizc (or 
selling ihe character size — will be 
new, all hough not par t icu la r ly 
difficult lo unders tand . Howeve i , 
like BBC Basic (but going beyond its 
somewhat modest lesting-the-waier 
a p p r o a c h ) S u p e r B A S I C is a 
d isc ipl ined, s t ruc tured language, 
making much use of defined pro-
c e d u r e and funci ions. 

Its numerical range is extra-
ord inary (10 to I d ' 1 ' ) and m 
contrast to Mime Basics which gei 
excited ai s t r ings more than 128 or 

_'•)•> characters tong. Supe rBASIC is 
understood to accept str ings u p to 
>2K lone! 

The str ing handl ing — using T o 
instead of the I.eftS, M i d $ and 
K'jtihtS of most o ther Basics — is ihe 
same as with the ZX machines. In 
conclusion, then, you'll f ind qui te a 
bit you can lake with you from the 
ZX computers , and a hell of a lot 
you'll need to learn from scratch if 
you 're going to make the most of t he 
Ql . ' s capabilities. 

1 6 K / 4 8 K D I F F E R E N C E 
• I h a v e a I8K S p e c t r u m . W h i l e 
t y p i n g in p r o g r a m s w h i c h 
c o n t a i n m a c h i n e - c o d e r o u t i n e s , 1 
h a v e e x p e r i e n c e d d i f f i cu l ty in 
ge t t ing t h e m to run if it w a s 
s ta ted that the p r o g r a m was for 
the 1GK S p e c t r u m . T h o s e that 
arc for the <18K S p e c t r u m run 
p e r f e c t l y . Is there a difTercncc 
b e t w e e n the m a c h i n e s w h i c h 
w o u ld c a u s c this , and h o w c a n 
ihe p r o b l e m be s o l v e d ? 

AhJi-cx Tony, 
Harare, 

Tin i 'H.A l i o s o i r o u t i n e s i:i 
machine code is vital, as is t he 
destination of relative jumps. As has 
been shown by the large amount of 
correspondence by people w h o have 
succeeded in getting rout ines wri t ten 
tor 18K machines to work on 16K 
Spcci :ums. there is no single answei 
which will app ly for every rout ine. 

On a I8K compute r , for example, 
vou may well be storing you machine 
code above address fiMV) whereas 
the equivalent address on voiu 16K 
machine may he 28r>; I. 

P R I N T E R F O R Z X - 8 1 
• I a m at tracted by the v ir tues 
of the T a n d y C G P 1 1 5 c o l o u r 
pr inter w h i c h was g l o w i n g l y 
r e v i e w e d about a y e a r a g o in 
Y,'ur Computer. C a n this pr in ter 
bo in ter faced with the ZX-81? I 
wish to use the pr in ter for word 
p r o c e s s i n g . 

T C Hanson, 
South 

irv.w Siifscx. 
T i n S U O K I \ N S \ M : K i s Y e s . A l m o s t 

anvihsng can be interlaced with 
almost anything else ;l you can be 
boiheied 10 d o so. and can atVord lo 
do so. However, before you start 
down the load to jury-rigged con-
nections. it would be best to ask 
youi'self a few questions. How 
important will this word processing 
be to you"' l l ' you ' re doing a lot of it. 
start ing wi th a ZX-81 is hardly ideal. 
Is it worth buying a pr in ter such as 
the one von mentioned (with colour!) 
to cr ipple it by joining it to a limited 
machine such as the ZX-81? Would 
it not be better to examine vour 

needs, and then spend your money 
on a system which is — in the end — 
likely to produce far better results for 
vou. Like the man who got confused 
when giving another man directions, 
1 feel like ending u p bv saying ' I f 
that 's where you want to go, I 
wouldn' t star: f rom here . ' Coup l ing 
a quality colour pr inter IO your poor 
little ZX-81 is not a route guaranteed 
to -lead you where you want to end 
up . 

V I C - 2 0 S O U N D 
• I o w n a Vic-20, and a m v e r y 
i n t e r e s t e d in u p g r a d i n g a 
n u m b e r of p r o g r a m s I h a v e 
wri t ten by a d d i n g to the s o u n d . 1 
have used all of the r o u t i n e s in 
the m a n u a l — the " w h i s t l i n g 
b i r d s " and the " e x p l o s i o n " and 
the rest — but want to be ab le to 
p r o d u c e s o u n d s w h i c h arc m o r e 
l ike real s y n t h e s i s e r s . C a n you 
tell m e how to do that? 

Pew Dascoign, 
Anstcy, 

fxiccstcr. 
T I M . . \ \ S \ V I : R r o that quest ion would 
possibly take u p the whole of this 
issue of Ytuif Computer. However , 
Phil ip Campbel l , au thor of Driving 
l\\'pcr into your I ic-20, suggests you 
could try a technique of rapidly 
switching the sound registers or 
the volume register — on and off , or 
from one pitch to another . Th i s is a 
ver> useful technique, he says, for 
sounds like motors or laser beams. A 
sample toutii>e I o show ibis is: 
10 REM LASER 
ZO S l 3 6 8 / 4 : S 2 S 1 ~ 1 : S 3 S1 

- ?:M S 1 - 3 : V S 1 + 4 
POKEV. 15 

3 0 rOH 7. 1 TO 15 POKE S 3 . 2 3 5 
- 7 POKE S 2 . 2 3 8 - Z 

4 0 POKE S3,0:POKE S2.0:NEXT 

C O M P A T I B I L I T Y 
• I h a v e had an Oric now for 
just o v e r a m o n t h . It is m y first 
c o m p u t e r . I h a v e s e e n user-
d e f i n e d g r a p h i c s o n t h e 
S p e c t r u m and u n d e r s t a n d that it 
is poss ib le to do the s a m e th ing 
on the O r i c . H o w e v e r , I c o u l d n ' t 
m a k e the ins truc t ions f r o m a 
S p e c t r u m hook work on the 
Oric . A r e the c o m p u t e r s t h a t ' 
d i f f e r e n t ? I m a n a g e d to m a k e 
s e v e r a l of the p r o g r a m s work 
fairly we l l , s o w h y a m 1 h a v i n g 
trouble with g r a p h i c s ? 

Brett llaie. 
Cha{font St Gila. 

Pi RitArs vol wj-Rii just lucky with 
tlie programs you chose. M a n y ol the 
veiy standard elements of the Basic 
I an i age are almost identical f rom 
compulcr to compute r . Oilier parts 
ol the language, such as those 
<. or. t rol l ing graphics , are wildly 
different . On the Spec t rum, for 
example, the graphics are on an eight 
by eight grid, while those on the O n e 
— contrary to the claims made in one 
GranaJa book on the subject — arc-
on a six by eight grid. T h e Oric 
characters are held in memory f rom 
locations -.61)81) to 18120, and you 
van Poke a new shaj>e into place so 
thai each t ime you would normally 
get. saw the *X', vou get instead a 

tierce alien. Al though the tech-
niques, in general , are ihe same for 
creating graphics on the Spect rum 
and the Oric , their implementa t ion is 
qui te different . 

G O T O S T A T E M E N T 
• I h a v e a B B C M i c r o M o d e l B 
and I h a v e wr i t ten a n u m b e r of 
g a m e s on it in B a s i c . I p r e v i o u s l y 
o w n e d a ZX-81. A fr i end of mine-
was looking at m y p r o g r a m s — 
w h i c h all run pret ty wel l — a n d 
b e c a m c qui te cr i t ica l o f the w a y I 
had wri t ten t h e m . H e sa id that 
us ing G o t o w a s bad p r o g r a m -
m i n g prac t i ce , a n d sa id I s h o u l d 
use the B B C ' s p r o c e d u r e s . Apart 
f r o m the fact that I don ' t k n o w 
how to use p r o c e d u r e s — there 
aren ' t a n y o n the 7.X-81, o n 
w h i c h I l e a r n e d to p r o g r a m — I 
can' t s e c a n y t h i n g w r o n g wi th 
Goto . If the p r o g r a m works we l l , 
isn't that e n o u g h ? 

Simon Ross, 
S'cirpori, 

C rttsetu. 
Ti l l . \ x s ru is partly yes. and partly 
no. The real a rgument against the 
use of ( io to an a rgumen t , by the 
way, which makes some people very. 
\ ery excited and angry arose in the 
"old days' when Basic only allowed a 
Goto alter an I f -Thcn . 

Th i s means you could not do If 
something Then Let A = 1 0 or If 
something then Print " ' s t r ing" . As a 
result , p rograms used to leap all over 
the place, creating what was known 
poetically as spaghett i code. T h e 
programs were a n ightmare lo follow 
and debug. 

However , now that we can follow 
an l l?Then with practically anything, 
(tot (is are of ten used to send 
programs round in endless loops, 
rather than lo jump back and for th . 
A Repeal /Unti l sequence is much 
belief for this on the BBC Micro . 
And you really should examine 
procedures, as they are qui te s imple 
to use. But. and this will surpr ise 
you r cr i t ica l f r i e n d , in m a n y 
programs a procedure is stoswr than a 
G o t o on the BBC Micro . 

C O R R E C T I O N 
Andrew Gallon from Waimer. 
Deal. Kant, writes to correct a 
recent printing error in Response 
Frame: 
In the answer you gave to a 
question about how to tell the 
d/tterence between a 48K 
Spectrum and a 16K one, you 
suggested entering directly DIM 
A$(40.000). on the assumption 
tf>at a computer which accepted 
it (without an out of memory 
error message/ was a 48K. The 
Spectrum will not accept the 
comma in the number, so it 
should rend D/M A $(40000). 

Another program to do this, 
which was supplied by Sinclair 
Research, is to enter PRINT PEEK 
23733-4 15.75;"K". This 
will print 48K at the top of the 
screen if it is a 48K machine, and 
J 6K at the top ot the screen (or # 
I6K machine. 
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Rt Mast! 
MASTER MACHINE CODE 

o n y o u r S p e c t r u m 
MASTERING MACHINE CODE 
ON YOUR ZX SPECTRUM 
Toni Baker £9 .95 
This 315 page book is designed to 
teach you the essential elements of 
programming in machine code. 
Written by Tom Baker, author or 
the highly successful 'Mastering 
Machine Code on the ZX81this 
new book assumes absolutely no 
previous knowledge ol machine 
code whatsoever, and yet 

i promises to lake you lo a level 
I of proficiency beyond your 
\ wildest dreams. Starling will; 

simple addiion and subtraction 
you'll be slowly guided through 
Ihe entire sub;ect ol machine 

code-. The book explores and utilises the 
incredible speed ol machine code, giving you real time 
graphics games like BREAKOUT and leads you up to a full 
working DRAUGHTS program. Among other- useful skills 
you'll acquire the ability to create music in real time 
(impossible in BASIC) and to plot in high-resolution graphics 
taster than you would have believed possible. 

SPECTRUM MACHINE CODE ^ 
MADE EASY 
Volume One — James Walsh 
Volume Two — Paul Holmes 
These two books provide a graduated 
course m machine code programming 
on the ZX Spectrum. Book one starts 
of: with the basic concepts of 
machine code, followed by an 
explanation ol binary maths, 
hexadecimal and base conversion, 
leading as quickly and painlessly 
as possible onto the rules and types 
ol addressing the Spectrum's 

powerful Z80 microprocessor. Book 
two is designed for those who already 
understand the rudiments of machine 
code programming, and now wish to 
increase their skills. 
Each book is just £5 .95 

THE SPECTRUM MACHINE 
CODE REFERENCE GUIDE 
Microdrive, Interface 1, and 
ROM Disassembly 
Richard Ross-Langley £4 .95 
This 170-page reference work 
for Spectrum machine code 
programmers contains a full 
disassembly of the Spectrum 
ROM, with details of the 
Microdrive and Interface 1. 
Features ot the disassembler 

include: Zilog mnemonics are 
used, eg LD A. (HL) instead of MOV A, M, 

relative jumps show the signed decimal offset and the 
result; hex values are default and are printed without suffix; 
decimal values are preceded by a plus or minus sign; and 
some restart instructions are followed by data bytes. The 
absolute addresses of all system variables and several 
important routines have been named, using Where possible 
lhe standard names shown in the manual. The chapter 
headings in the Microdrive/Interface 1 section of the book 
include the RS232 Interface; Microdrive Channel data; 
Local Area Network; Network Algorithms; System 
Variables; and a summary of functions This book is a 
must reference work for serious Spectrum machine 
code programmers. 

Interface Publications, Dept. YC, 9-11 Kensington High Street, London W8 5NP. 
Please send me the following books. I enclose L _ Instant Spectrum Programming (tape and book) TimHarmell 

£4.95 
• 20 Simple Electronic Projects lor the Spectr um — Stephen Adans 
_ - £6.45 
_ Giant Bopk o: Computer Games — Ism Harlnell £7.95 

Name: 

Address: 

• Mastering Machine Code on your ZX Spectrum — Tor.; Baker 
- £9.95' 

• Scectrum Machine Cede Made Easy, Volume One for becinners — 
James Walsh £5.95 

• Spectrum Machine Code Made Easy, Volume Two for advanced 
programmers — Paul Holmes — £5.95 

• Tne Spectrum Machine Code Reference Guide 
Richard Ross;Langiey £4.95 

• Creating Adventures on your ZX Spectrum — Peter Shaw ar.d 
James Mortleman — £4.95 

U Putting Your Spectrum to Work (includes 15 major programs, 
including a word-processor and spread'Sheet calculations) — 
Chris Caller,der - £4.95 

IJ Creating Arcade Games or. the ZX Spectrum Daniel Hayv/cod 
- £ 3 . 9 5 

• Programming Your ZX Spectrum — Hartneil'Jcnes — £6.95 
IJ 60 Gaines and Applications for the ZX Spectrum - David Harwood 

- £ 4 . 9 5 
• Beyond Simple BASIC Delving Deeper into your ZX Spectrum 

Dilwyn Jones - £7.95 
All books available Irom computer and book stores, including W11 Smiths, Menkes, and Dixons. 

MTERRKE 
PUBLICATIONS 

We're the experts! 

Trade supplied by: The Computer Bookshop. 30 Lincoln Read, Olton. Birmingham 327 6PA (021 707 7544. telex 334361). 



SOFTWARE FILE 
S o f t w a r e File g i v e s y o u t h e o p p o r t u n i t y t o h a v e y o u r p r o g r a m s , 
i deas a n d d i s c o v e r i e s p u b l i s h e d . W e w i l l a c c e p t c o n t r i b u t i o n s f o r 
any h o m e c o m p u t e r p r o v i d e d t h e y are s u b m i t t e d t o Your Computer 
e x c l u s i v e l y . P lease d o u b l e - c h e c k y o u r p r o g r a m s a n d s p e c i f y t h e 
m e m o r y t h e y r e q u i r e b e f o r e s e n d i n g t h e m , p r e f e r a b l y o n c a s s e t t e . 
W e p a y b e t w e e n £ 6 a n d £ 3 6 f o r c o n t r i b u t i o n s p u b l i s h e d . 

T i Ack-ack 
A M Tucker, 
Charminster, 
Dorset. 
THE GRAPHICS animation in this game is very 
smooth, through the use of the excellent 
machine-code routine by Robert Newman, 
Your Computer, Apr i l 1983. This is used for 
nearly all the graphics, including the 
introductory title. 

In the game, a spaceship descends slowly in 
a series of diagonal slants across the screen. 
You have an ack-ack gun wi th controls for 
range and elevation. The shell travels in a 
parabola, making aiming more di f f icul t , 
especially at extreme range. Also, the 
spaceship has only one vulnerable spot: a hit 
elsewhere is quickly repaired. I f you succeed 
in destroying the spaceship, your score wi l l 
depend maiftly on the height at which you did 
it. 

The secion 1000-1120 should be entered 
first and saved, together wi th the bytes. Then 
the rest of the program can be entered, and 
saved, using 

SAVE "name" LINE 1 
The bytes are then put on the tape after the 
main program, using the name and code 
details as in line 410 of the main program. On 
loading, the program should load the bytes 
and self-run. 

The first address in the machine code must 
be the address immediately fo l lowing 
RAMtop, which wi l l have to be set in a 16IC 
Spectrum to not more than 32399. The 
machine code would then start at 32400, and 
the calling addressd wi l l be Rand Usr 32411. 
The various Poke addresses wi l l also have to 
be changed. 

10 REM Ack Ack 
by A.M.Tucker, 

Charminster. 

20 CLEAR 61149: GO SUB 410s IN 
K O: CLS 

30 PRINT TAB 10; "» ACK ACK «"* 
Use n & m for range.M'u 

Use a Ii Z for elevation.""' Us 
e x to fire." 

40 PRINT AT 10,0;"To destroy t 
he spaceship,it must be hit oxac 
tly in the centre: damage -from 
other hits will be repaired." 
"50 INPUT "To start choose sing 

le shot or automatic (s/a) 
-

60 CLS : PLOT 255,15i DRAW -25 
5,0: DRAW 18,0: DRAW 0,10: DRAW 
25,0 

70 RESTORE BO: FOR n-61150 TO 
61155: READ a: POKE n,a: NEXT n: 
PRINT INK 0$ 3 RANDOMIZE USR 611 

61 
80 DATA 120,27,32,12,1,13 
90 PRINT INK 0;AT 19,30;"S": R 

EM graphics S 
100 LET hit=0: LET rd=0: LET e= 

32: LET r«16: LET s=5: LET t=0 
110 FOR n«=0 TO 670: LET x-(230-

n)*(n<231> + (n-230)*<n>230 AND n< 
461)+(690-n)* < n >460) 
120 LET y-INT <170-n«.225>r IF 

y<24 THEN LET y«24 
130 RESTORE 130: FOR p=61150 TO 
61155: READ q: POKE p,q: NEXT p 

: DATA x,y,24,9,1,1: PRINT INK 0 
;: RANDOMIZE USR 61161 
140 IF n>600 THEN NEXT n 
150 IF INKEY*="x" AND s=6 AND f 

$="s" THEN GO TO 270 
160 IF s<5 THEN GO TO 240 
170 IF (s/4+t)>48 THEN LET t=0: 
POKE USR "a",0: POKE USR "a"+l, 

O 
180 LET e=e+(INKEY*="a")*<e<35> 

-(INKEY$="z")» <e>l) 
190 LET r=r+<INKEY*«"m")*(r<24) 

-<INKEY*="n")»<r>3> 
200 PRINT AT 21,21;"E:";e*2+20; 

" "R:";r*4i LET f-r».33 
210 LET b»INT ((s<e>-2.7*f>*f+1 

5.5): IF b>l75 THEN LET b=175 
215 IF b<33 THEN LET b«33 
220 LET a=245-INT (c<e)*f + .5>: 
IF a<0 THEN LET a=0 
230 IF b>4 AND INKEY*-"x" THEN 
INK 2: LET s-0: POKE 61155,9: GO 
TO 300 
240 IF s<4 THEN INK s+2: POKE 6 

1155,9+s: GO TO 330 
250 IF s=4 THEN LET s=5: POKE 6 
1154,0: GO TO 330 
260 LET s=s+l 
270 LET t=t+l—50*(t=50): NEXT n 
280 PRINT INK 0;: RANDOMIZE USR 
61161 

290 DRAW 1,0: FOR n«l TO 10: DR 
AW 0,-1: PAUSE 6: NEXT n: GO TO 
370 
300 IF a=x+8 AND b=y THEN GO TO 
350 
310 IF a>x+l AND a<x+15 AND b=y 
THEN POKE USR "a"+(a>x+8),3: LE 

T hi t=hi t + 10 
320 BEEP .05,-56: LET rd=rd+l 
330 POKE 61150,a: POKE 6U51,b: 
POKE 61152,8: POKE 61153,8 
340 RANDOMIZE USR 61161: INK 0: 
GO TO 260 
350 POKE 61155,5: PRINT INK 2;: 
RANDOMIZE USR 61161: BEEP .1,-4 

O: BEEP .1,-48: BEEP .1,-56 
360 FOR p=l TO 80: NEXT p: POKE 
61154,0: RANDOMIZE USR 61161: L 

ET hit=hi t+20 
370 INK O: PRINT AT 21,0;"Score 
= ";hit+y-24;TAB 14;"Rounds fir 

ed = ";rd 
380 INPUT "Another game'' (y/n) - ";q* 

390 IF q*="y" THEN CLS : POKE U 
SR "a",0: POKE USR "a"+l,0: GO T 
O 30 
400 STOP 
410 LOAD "ackack"CODE 61156,200 

: CLS : PRINT AT 10,8;"Switch of 
f tape" 
420 DIM s(36): DIM c(36): FOR n 
10 TO 45: LET s(n-9)=SIN <n*.03 

5)*45: LET c<n-9)=C0S <n*.035)*4 
5: NEXT n 
430 CLS : BORDER 5: PRINT PAPER 
4;AT 21,0,, 
440 POKE 61152,8: POKE 61153,8: 
POKE 611S4,1 
450 INK 2: LET a=l: FOR i=0 TO 

2: POKE 61155,a 
460 PRINT AT 70,8;"A" AND i<l;T 

AB 14;"C" AND i <2;TAB 20;"K" AND 
i<3: PAUSE 30: BEEP .07,-48 
470 FOR n»0 TO 80: POKE 61150,6 

4+i*48-n/2.5*i: POKE 61151,n+15: 
RANDOMIZE USR 61161: NEXT n 
480 PRINT AT 20,8;"A" AND i<l;T 
AB 14;"C" AND »<2;TAB 20;"K" AND 
i<3: PAUSE 30: BEEP .07,-48 
490 FOR n«0 TO 80: POKE 61150,6 

4+i *48+n/2.5*(2—i): POKE 61151,n 
+ 15 
500 RANDOMIZE USR 61161: NEXT n 

: LET a=3+8*i: NEXT i 
510 PLOT 60,84: DRAW 0,14: DRAW 
112,0: DRAW 0,-14: DRAW -112,0 
520 RESTORE 530: FOR n=USR "a" 

TO USR "a"+159: READ a: POKE n,a 
: NEXT n: RETURN 
530 DATA 0,0,0,3,-1,192,15,-1,2 

40,9,36,144,15,-1,240,63,-1,-4,6 
3,-1,-4,4,0,32,14,0,112,0,0,0,0, 
O 
540 DATA 0,145,0,4,82,32,2,0,64 
,0,76,0,28,1,56,0,200,0,2,0,64,4 
,82,32,0,145,0,0,0,0,0,0 

550 DATA 0,0,20,56,28,40,0,0,0, 
16,4,64,2,32,8,0,24,66,1,128,1,1 
28,3,84,8,64,2,128,0,65,0,36 
560 DATA 56,28,0,0,84,42,8,0,18 

6 , 9 3 , 2 8 , O , 8 4 , 4 2 , a , 2 8 , 1 8 6 , 7 3 , 2 8 , 4 
2,84,8,42,93 
570 DATA 16,62,28,42,16,-1,42,9 

3,19,-1,136,42,63,-1,200,8,127,-
1,a,-4,-1,a,a,a 
580 DATA 128,64,32,16,14,30,60, 

-1,0,112,80,112,0,0,0,0 
998 
999 REM * Hex loader 8c code * 
1000 LET a=10: LET b-11: LET c«l 
2: LET d=13: LET e=14: LET f=15 
1010 FOR n=0 TO 9: READ a$: FOR 
i = l TO 20 
1020 POKE 61155+n»20+i,VAL a*<i» 
2-1) * 16+VAI. aS<i«2>: NEXT i: NEX 
T n 
1030 DATA "0000000000dd2ab25cdd2 
32a7b5cdd5e0Sldcb23" 
1040 DATA "cb23cb23160019ebdd4e0 
0dd460ldd7e03f5c5dd" 
1050 DATA "7e02dd7706cdaa22dd770 
7dd34072fe6073cdd77" 
1060 DATA "08d5e5cddb0beldlddcb0 
44620050100001805eb" 
1070 DATA "46234ocbdd360908dd360 
a097edd3507280907dd" 
1080 DATA "350add350720f7cb21cb1 
017dd350add35062013" 
1090 DATA "dd350a280607dd350a20f 
a77c1f1033d209bc9dd" 
1100 DATA "3509200addcb04462804e 
b231825dd350820ccdd" 
1110 DATA "350a280607dd350a20fa7 
723dSc5f 5cddt)0bf lei" 
1120 DATA "dldd360808dd360701189 
94eebdd36090818d300" 

Bomb squad 
D. Green, 
Ash ford, 
Kent. 

T H I S PROGRAM is a fast flicker-free m a c h i n e -
code game for the 16K 7.X-81. The idea 
behind the game is original, and in it you have 
to get to several bombs that are lying around, 
represented on the screen by flashing 
numbers. I f a bomb reaches zero then it wi l l 
explode, destroying everything next to i t , and 
one or two more bombs wi l l appear to replace 
it. You lose a l ife every time you get caught in 
one of these explosions, but get an extra one 
for every 10000 points that you score. Scoring 
for each bomb reached is proportional to how-
near it is to exploding. When all o f the bombs 
have been defused you get some bonus points, 

(continued on next page) 
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game gets 

(continued from previous page) 
m o r e b o m b s a p p e a r , a n d rhc 
fas te r . 

T o enter the program you w i l l need a l ine 1 
Rem statement at least 640 characters — five 
complete lines — and then to Ed i t it to make 
four lines o f this length. T h e n type in, as 
direct commands: 

SOFTWARE FILE. 

Poke 16510 ,0 
Poke 1 6 5 1 1 , 1 4 6 
Poke 16512 ,2 

T h i s w i l l make them into one b ig l ine. 
Nex t you w i l l have to type in a hex loader, 

preferably one w i t h a checksum. T h e n enter 
(lie machine code shown i n l is t ing 1. D o not 
include any spaces. T h i s should not take too 
long as the program has been made as short as 
possible. When you have f in ished this, type in 
the Basic program in l ist ing 2 that displays the 
instruct ions and sets up the data for the game 
— the instruct ions are opt ional but make sure 

Name: Function: Start: 
1. Bombprint Subroutine to print a bomb at a random position. 16514 
2. Set Sets various variables (score etc. l . 16580 
3. Borderprint Draws border and prints bombs by calling Bombprint. 16636 
4. Bombscan Counts down all bombs on screen — if any bomb has got 16675 

to zero then prints explosion and new bomb. 
5. Move Moves the player and checks if hit by explosion. 16768 
6. Erase Erases all explosions on screen, wai ts for a short 16849 

t ime, and then jumps to Bombscan. 
7. Explosion Prints a hi-res explosion and subtracts a life. 16907 
8. Endgame Prints " G a m e Over " and returns to Basic. 16954 
9. Al lgone Prints " A l l Bombs Defused e t c . " and starts new wave. 16975 

10. Score Subroutine to add 10 to score and to check for o 17096 
bonus life. 

that the first-declared variable is the str ing AS 
w i th at least 66 characters in i t , otherwise the 
machine code w i l l crash when you call i t . Save 
the completed program on tape and then t ry 
out the game. 

I f the program does not work or you want to 
modi fy i t , then the fo l low ing table should 
come in useful. I t shows what every section o f 
the machine code docs. So i f , for example, the 

program only gets as far as drawing the border 
then the error is probably i n the Bombpr in t 
rout ine, and you w i l l only have to check the 
hex codes from 16514 to 16579, instead o f the 
whole program. 

Usefi.il addresses that you can Poke are 
16605 w h i c h is the number o f bombs at the 
start o f the game and 16610 wh ich is the 
speed o f the game. 

Listing 1. The machine code. 
18514.: ED 58 4-0 4.0 13 1A E6 IF 

=762 
16522: 3C 3C FE IE 30 FS 2A OC 

=752 
18530: 40 23 87 28 04 23 3D 20 

=454 
16538: FC 13 1A E6 IF 3C 3C FE 

=932 
1654.6: 13 30 F6 D5 11 21 00 B7 

=759 
16554-: 28 04- 19 3D 20 FC D1 7E 

= 749 
18562: 87 20 D1 13 1A E6 03 B7 

=885 
16570: 28 F9 C6 R2 77 ED 53 40 

= 1152 
16S78: 40 C9 2R 0C 40 11 SA 01 

=491 
16586: 19 22 3C 40 3A 34. 40 5F 

= 4 52 
16594 3A 35 40 E6 07 57 ED 53 

= 819 
16602: 4.0 40 3E 05 32 3F 40 3E 

=434 
16610 0A 32 3E 40 2A 10 40 11 

= 325 
16618 03 00 19 E5 01 01 15 CD 

=48S 
16626 FS 08 E5 01 El 01 IE 00 

= 947 
16634-: ED 80 2R 0C 40 3E 80 06 

• 727 
16642- 20 23 77 10 FC 11 IF 00 

= 502 
16650: 06 13 23 23 77 19 77 10 

= 374 
16658 F9 23 06 20 23 77 10 FC 

=744 
16666 3A 3F 40 47 CD 32 40 ie 

-671 
16674. FB 2A 0C 4.0 06 14 C5 23 

=.627 
16682 7E FE 76 28 4E E6 7F FE 

= 1227 
16690 1C 38 F4 FE 26 30 F0 7E 

= 1034 
16698 FE 80 30 05 C6 7F 77 18 

= 903 
16706 E6 06 80 77 FE 1C 20 DF 

= 1228 
16714- ES 11 22 0O AF ED 52 3E 

=636 
16722 08 77 23 77 23 77 11 IF 

=483 
16730 00 19 77 23 23 77 19 77 

= 477 
16738 23 77 23 77 CO 82 40 ED 

= 944 
1674-6 5B 40 40 13 1A ED 53 40 

=648 
16754. 4.0 E6 0F FE 0F CC 82 40 

-976 
18762 El 18 AC CI 10 A8 2A 3C 

=900 
16770 40 7E FE 08 CA 0B 42 11 

=748 
16776 00 00 3E EF DB FE CB 67 

= 1080 
16786 20 03 11 21 00 CB SF 20 

= 415 
16794. 03 11 DF FF CB 57 20 01 

=821 

16802: 13 3E F7 DB FE CB 67 20 
= 1139 

18810: 01 IB 36 00 19 7E FE 08 
o495 

16818: CA 0B 42 FE 80 20 04 2A 
=739 

16826: 3C 40 AF 57 28 OC E6 7F 
=891 

16834: 47 3E 26 90 47 CD C8 42 
»8S7 

16842: 10 FB 36 3D 22 3C 40 16 
=562 

168SO 00 2 A oc 40 »6 14 23 7E 
=305 

16858: FE 76 28 1A FE 08 20 02 
= 734 

16866. 36 00 FE 1C 20 02 36 00 
=424 

16874: 7E E6 7F FE 1C 38 E7 FE 1C 
= 1306 

16882. 26 30 E3 14 18 E0 lO DE 
=819 

16890. 7A B7 CA 4F 42 3A 3E 40 
=836 

16898. 47 0B 78 81 20 FB C3 23 
= 892 

16906: 41 01 00 19 38 BD 08 78 
= 465 

16914. ED 47 36 3D B1 20 FS 3£ 
=939 

16922 IF ED 47 36 00 01 16 15 
= 437 

16930 CD F5 08 7E 3D 77 FE 1C 
= 1046 

16938. CA 3A 42 2A 0C 40 11 5A 
= 551 

16946. Ol 19 22 3C 40 C3 D1 41 
• 653 

16954. 01 0A 0A CD FS 08 E5 2 A 
= 750 

16962 10 40 11 3C 00 19 Ol 01 
= 392 

16970 09 00 ED B0 C9 ©1 07 0A 
• 641 

16978 CD F5 08 E5 2A 10 40 11 
= 826 

16986 21 00 19 D1 01 11 00 ED 
= 522 

16994 80 E5 01 0B 0C CD F5 08 
• 887 

17002 EB El 01 0A 00 ED B0 06 
= 890 

17010 84 CD C8 42 10 FB 3A 3F 
»959 

17018 40 C6 05 FE 9B 20 02 D6 
=924 

17026 05 32 3F 40 3A 3E 40 06 
= 580 

17034 03 FE FE 20 02 CB 03 32 
= 796 

17042 3E 40 01 00 00 0B 78 B1 
"435 

17050 20 FS 01 IE 15 CD F5 08 
= 793 

17058 7E 3C FE 26 20 02 
* 

3E 1C 
• 602 

17066 77 2A 0C 40 E5 11 SA 01 40 11 
• 574 

17074 19 22 3C 40 El 06 14 23 
= 469 

17082 7E FE 76 20 0S 10 F8 C3 
• 994 

17090 FC 40 36 00 18 Fl CS ES 

17098 2A 0C 40 11 BF 02 19 46 
>423 

17106 ES 23 23 23 7E 3C FE 26 
=812 

17114 20 03 36 1C 2B 18 FS 77 
=350 

17122 El 7E B8 28 09 01 16 IS 
=628 

17130 CD F5 08 7E 3C 77 3A 35 
= 874 

17138 40 SF 3A 34 40 E6 0F 57 E6 
• 66S 

17146 ED S3 40 40 El CI C9 1C 
= 1095 

Listing. 2. The Basic program. 
• • • M A C H I N E C O D E . 

6 ; " B O M B S O U A D " ; T A 
T A B 4 ; •• ( C ) O . D R e 

I t 
8 6 . . 
EN 1984." 

SO PRINT ,,"YOU HHUE TO GET TO 
THE 8GMBS BEFORE THEY COUNT 

OOUN TO ZERO RND EXPLODE(BE UER 
Y CAREFUL NOT TO GET CAUGHT IN A 
NY EXPLOSIONS)" 

3 0 PRINT .."YOU SCORE ACCORDIN 
G TO HOU NEAR THE BOMB IS TO GDI 
NG OFF. (E-10 POINTS,B«9® 
POINTS)" 

A© PRINT ,,"YOU START OFF U1TM 
3 LIUES/AND OCT AN EXTRA ONE F 

OR 10O00 PTS•" 
50 PRINT , ,TR8 Si"USE ARROW KE 

YS TO MOUE" 
,,TAB a; "I 

?© I F I N K E Y * < > • • " T H E N G O T O 7 0 
S O I F I N K E Y * - " " T H E N G O T O 8 0 
9 0 C L S 

1 0 0 L E T X " U S R 1 8 8 8 0 
1 1 0 G O T O 7 0 
3 4 . 0 S A U E " 3 Q U A a " 
3 8 0 R U N 

The hex loader. 
1 0 P R I N T " S T A R T A D D R E S S 7 " 
3 0 I N P U T S 
3 0 P R I N T " F I N I S H A D D R E S S 7" 
4 . 0 I N P U T F 
3 0 F O R N » S T O F S T E P 9 
6 0 L E T T a 0 
7 0 S C R O L L 
8 0 P R I N T N ; " - " ; 
9 0 I N P U T A S 

1 0 0 P R I N T 
1 1 0 I N P U T 
1 3 0 P R I N T T O T 
1 3 0 L E T Z = © 
1 4 . 0 F O R K * 1 T O L E N A $ S T E P 2 
1 5 0 L E T C = ( C O D E A $ C K > - 2 G ) » 1 8 t C O 

D E A * < K • 1 ) - 2 8 
1 6 0 L E T T = T + C 
1 7 0 P O K E N + Z . C 
1 8 0 L E T Z=Z+1 
1 9 0 N E X T K 
2 0 0 I F T O T = T T H E N G O T O £4 .© 
2 1 0 S C R O L L 
a a © P R I N T " E R R O R - P L E A S E E N T E R 
A G A I N " 
2 3 0 G O T O 6 0 
3 4 © N E X T N 
2 5 © S T O P 

Moving s p r i t e s 
David Angier, gp^gsag^ 
Leamington Spa, ^ S M M X ^ , : ! 
Warwickshire. W ^ ^ m i m ^ n 

USING SPRITES on the Commodore 64 is a 
very easy way o f gett ing mov ing graphics, but 
i f a Basic program has lo contro l more than 
about three sprites then everyth ing gets very 
slow and the arcade qual i ty o f the game drops 

rapidly. Instead o f having to change the co-
ordinates o f a sprite cont inual ly , this program 
allows you to supply x /y velocities and let a 
machine code program looks after the rest. 

Just type in program 1 — a loader program 
— to get the machine code added to a 
program. 

T h e program is control led by poking in to 
locations 688 to 719. T h e first 16 locations arc 
the x/y speeds, they are in the same order as 
the V I C registers so 688 is sprite it 1 x Speed 

and 691 is sprite # 2 y Speed. Then locations 
704 to 719 are the x/y d i rec t i ons : - 255 is 
lef t /up, 0 is stationary, 1 is r ight /down and 
again they arc in the same order as the V I C 
sprite registers. 

Example: I f you want sprite # 2 to move 
down rapidly and left s lowly to give a diagonal 
spued, then the fo l low ing commands w i l l do 
the job: 
POKE 690 ,4 : REM SPRITE £ 2 X SPEED 

SLOW 
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SOFTWARE FILE 
POKE 691,1 : REM SPRITE£2 Y SPEED 

FAST 
POKE 706,255: REM X DIRECTION LEFT 
POKE 707,1 : REM Y DIRECTION DOWN 

Also i f the sprite is not to move in the x 
direction then set its direction to zero. The 
lower the speed value the faster it w i l l go. 

Program 2 is an example showing all eight 
sprites moving at once wi th a reasonable 
speed. 

For technical buffs the source code is also 
shown w i th a few crypt ic comments to help 
you understand. The general principle is re-
directing the routine that updates the clock 
every 60th o f a second to my own routine that 
decrements timers, and when zero moves the 
corresponding sprite in the right direction. 

Variable list 
Neil Canham, 
Colchester, 
Essex. m m s m 

T H I S MACHINE-CODE PROGRAM fo r t he 1 6 K 
or 48K Spectrum lists all the variables so far 
defined by a Basic program, w i th the 
exception o f arrays, to provide a feature often 
found on larger micros, but rarely present on 
those such as the Spectrum. 

T h e name and contents o f each numeric or 
string variable are pr inted and the name o f 
each control variable only printed, in inverse 
video. 

There are several methods o f entering the 
code: 

I f you have an assembler then the opcodes 
can be entered. Note that the assembler used 
required line numbers — th i rd column o f 
l isting. The final machine code should be 
stored at address 65195 for 48K Spectrum, or 
32427 for 16K Spectrum. Alternatively, the 
hex codes in column 2 o f the assembler l ist ing 
can be entered using a standard hex-loader. 
Again, the code should be stored at, and run 
f rom the relevant address mentioned above. 
Hither way, the code should be saved using 
48K - SAVE "Var iables" CODE 65195,1 73 
16K - SAVE "Var iables" CODE 32427,173 

I f you find any o f this confusing, then enter 
the Basic program, which w i l l lower R A M t o p 
by the required amount, and Poke the code in 
automatically. T h e program wi l l stop i f it 
detects an error, using a bui l t in check-sum. 
Final ly, the code w i l l be automatically saved 
to tape. 

Whichever method o f entry is used, the 
code should be loaded using 

Program 1. 
1 0 F O R I S 0 T O 9 0 : R E f l D R : P O K E 1 2 * 4 0 9 6 + I / Fl : NEXT 
2 0 S V S 1 2 * 4 0 9 6 
1 0 0 0 D f l T f l l 2 0 , 1 6 9 / 1 9 2 . 1 4 1 / 2 1 / 3 , 1 6 9 / 1 3 / 1 4 1 / 2 0 / 3 / 8 8 / 9 6 / 1 6 2 / 1 5 / 1 6 9 / 1 2 8 
1 0 1 0 D f l T A 1 4 1 , 6 1 , 3 / 1 4 1 / 6 0 / 3 / 2 2 2 / 2 0 8 / 2 / 2 0 8 / 4 4 / 1 8 9 , 1 7 6 / 2 / 1 5 7 / 2 0 8 / 2 
1 0 2 0 D R T R 1 8 9 / 1 9 2 / 2 / 2 4 0 / 3 3 / 1 6 / 1 2 / 1 8 9 / 0 / 2 0 8 / 8 / 2 2 2 / 0 / 2 0 8 / 4 0 , 2 4 0 / 7 
1 0 3 0 D A T R 2 0 8 , 1 9 , 2 5 4 , 0 , 2 0 8 / 2 0 8 / 1 4 / 1 7 3 , 6 0 , 3 , 2 0 8 , 9 , 1 7 3 , 6 1 , 3 , 7 7 , 1 6 
1 0 4 0 D R T R 2 0 8 , 1 4 1 , 1 6 / 2 0 8 / 1 7 3 / 6 0 / 3 / 2 0 8 / 3 , 7 8 / 6 1 / 3 / 7 3 / 1 2 8 , 1 4 1 , 6 0 , 3 
1 0 5 0 D R T R 2 0 2 , 1 6 / 1 9 1 / 7 6 / 4 9 / 2 3 4 
Program 2. 
5 V * 1 3 * 4 0 9 6 

1 0 FOR I " 0 T O 9 0 : R E f l D R : P O K E 1 2 * 4 0 9 6 + I / f l : N E X T : R E M E N T E R M A C H I N E CODE 
2 0 F O R I " 0 T O 6 2 : R E f l D R : P 0 K E 8 3 2 + I / fl = N E X T : R E M S E T UP S P R I T E 
2 5 F O R I » 0 T O 3 1 : P 0 K E 6 8 8 + I / 0 : NEXT : R E M C L E A R M / C R E G I S T E R S 
3 0 FOR I » 0 T O 7 : P O K E 2 0 4 0 + I / 1 3 : N E X T : R E M S E T S H A P E S T H E SAME 
4 0 P O K E V + 2 1 / 2 5 5 : F O R I = 1 T 0 3 : F 0 R J » 1 T 0 3 : R E M E N A B L E S P R I T E S 
5 0 S " ( I * 3 + J - 4 ) * 2 : I F S > 9 T H E N S » S - 2 : R E M G E T S P R I T E NO I N S 
6 0 P O K E V + S / < I - 1 ) * 1 2 0 : P O K E V + S + 1 / < J ~ 1 ) * 1 1 5 : R E M G I V E A P O S 
7 0 I F J » 1 - T H E N P O K E 7 0 4 + S + 1 / 1 
8 0 I F J - 3 T H E N P O K E 7 0 4 + S + 1 / 2 5 5 : R E M AND A 
9 0 I F I - 1 T H E N P O K E 7 0 4 + S , 1 :REM D I R E C T I O N 
1 0 0 I F I - 3 T H E N P O K E 7 0 4 + S / 2 5 5 
1 1 0 N E X T J / I 
1 2 0 F O R I " 0 T O 1 5 : P 0 K E 6 8 8 + I / 1 NEXT : R E M S E T A L L S P E E D S AT 1 
1 3 0 FOR I * 0 T Q 7 ; P 0 K E V + 3 9 + I / 8 + I : N E X T : R E M S E T U P C O L O U R S 
1 3 5 P O K E V + 2 3 / 2 5 5 : P O K E V + 2 9 / 2 5 5 : R E M E N L A R G E THEM 
1 4 0 S Y S 1 2 * 4 0 9 6 = R E M A L L S V S T E M S GO 
1 5 0 L I S T : R E M AND L I S T PROG AT SAME T I M E ! ! 
9 9 9 REM M A C H I N E CODE 
1 0 0 0 D A T A 1 2 0 / 1 6 9 / 1 9 2 / 1 4 1 / 2 1 , 3 , 1 6 9 / 1 3 / 1 4 1 / 2 0 / 3 / 8 8 , 9 6 / 1 6 2 / 1 5 / 1 6 9 / 1 2 8 
1 0 1 0 D A T A 1 4 1 / 6 1 / 3 / 1 4 1 , 6 0 , 3 / 2 2 2 , 2 0 8 , 2 / 2 0 8 / 4 4 / 1 8 9 / 1 7 6 / 2 / 1 5 7 / 2 0 8 / 2 
1 0 2 0 D A T A 1 8 9 / 1 9 2 / 2 / 2 4 0 / 3 3 , 1 6 , 1 2 , 1 8 9 , 0 , 2 0 8 , 8 , 2 2 2 , 0 , 2 0 8 , 4 0 , 2 4 0 , 7 
1 0 3 0 D A T R 2 0 8 / 1 9 / 2 5 4 , 0 / 2 0 8 / 2 0 8 / 1 4 / 1 7 3 / 6 0 / 3 , 2 0 8 , 9 , 1 7 3 , 6 1 , 3 , 7 7 , 1 6 
1 0 4 0 D A T A 2 0 8 , 1 4 1 , 1 6 , 2 0 8 , 1 7 3 , 6 0 , 3 , 2 0 8 , 3 / 7 8 , 6 1 , 3 , 7 3 , 1 2 8 , 1 4 1 , 6 0 , 3 
1 0 5 0 D A T A 2 0 2 , 1 6 , 1 9 1 / 7 6 / 4 9 / 2 3 4 
1 9 9 9 REM S P R I T E D E F I N I T I O N 
2 0 0 0 D A T A 0 / 1 2 7 / 0 / 1 / 2 5 5 / 1 9 2 / 3 / 2 5 5 / 2 2 4 / 3 / 2 2 7 / 2 2 4 
2 0 1 0 D A T A 7 / 2 1 7 / 2 4 0 / 7 / 2 2 3 , 2 4 0 / 7 / 2 1 7 / 2 4 0 / 3 / 2 3 1 / 2 2 4 
2 0 2 0 D A T A 3 , 2 5 5 , 2 2 4 , 3 , 2 5 5 , 2 2 4 , 2 , 2 5 5 , 1 6 0 , 1 , 1 2 7 , 6 4 
2 0 3 0 D A T f l l , 6 2 / 6 4 / 0 / 1 5 6 / 1 2 8 , 0 , 1 5 6 , 1 2 8 / 0 / 7 3 / 0 / 0 / 7 3 / 0 
2 0 4 0 D A T A 0 / 6 2 , 0 / 0 / 6 2 / 0 / 0 , 6 2 / 0 , 0 / 2 8 , 0 

48K - Clear 65194 : L O A D " " CODE 
16K - Clear 32426 : L O A D " " CODE 

and called when required using 
48K Randomise Usr 65195 
16K - Randomise Usr 32427 

The Spectrum manual contains quite a lot 
o f information about variables, hidden away 
in Chapter 24. There are six different types of 
variables, each stored in a different way. First , 
the code o f the first letter o f the variable name 
has 96 subtracted f rom it, so as to leave bits 5, 
6 and 7 as zeros. These three bits are then 
used to identi fy each type o f variable w i th its 
own unique code. 

The contents o f the next byte wi l l depend 
upon the type o f variable in question. I f it is a 
numeric variable w i t h a one-character name, 
then the next 5 bytes after the letter w i l l 
contain the number, in 5-byte f loating point 
form. I f however, the numeric variable has a 
name o f more than one character, then the 
first character is stored as mentioned, using 
code 101 for bits 5, 6 and 7. Then comes the 
second character, w i t h bit 7 reset, up to the 

last character o f the name, which has bit 7 set. 
Th i s is fol lowed o f course by the number, in 5 
byte f loating point form again. 

Contro l variables for For-Next loops have 
code 111, and are followed by 18 bytes of 
information about line number, present value, 
step etc. Strings are easiest to handle. First, 
the character o f the name is stored, using code 
" 0 1 0 " as bits 5, 6 and 7. Th i s is followed by 2 
bytes containing the number o f characters o f 
the string, followed by the text itself. 

The way in which arrays are handled is 
sl ightly more complex. However, anyone 
wishing to add their own array — handling 
routines to my program wi l l find the 
necessary information on page 167 and 168 o f 
the Spectrum manual. 

The program first checks to find out what 
type o f variable it has found, then calls the 
relevant rout ine to either pr int the name and 
value o f the variable, or just the name, in 
inverse video, of control variables for For-
Next loops, or to jump over the correct 
number o f bytes to find the next variable. 

10 REM variables list code ,b: NEXT n 
20 REM N-R-CANHAM 70 DATA 62,2,205,1,22,205,107, 
30 LET a=(PEEK 23730+256*PEEK 13,42,75,92,126,254,128,200,203, 

23731)-173 127,32,6,203,111,40,52,24,85,203 
40 CLEAR a ,119,32,6,203,111,32,115,24,6,20 
45 LET s=0 3,111,40 
50 LET a=PEEK 23730+256*PEEK 2 80 DATA 2,24,8,35,94,35,86,25, 

3731 35,24,218,229,62,2,205,1,22,225, 
55 FOR n=l TO 173 62,20,215,62,1,215,126,238,160,2 
60 READ bs LET s=s+b: POKE a+n (continued on page 169) 
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[3«P] BBC MICRO 
REGISTERED REFERRAL CENTRE FOR THE BBC PROJECT 

BEEBUG ffll B C MICRO 
BRITAIN'S LARGEST SINGLE MICRO USER GROUP 

MEMBERSHIP NOW EXCEEDS 20,000 
2 0 , 0 0 0 m e m b e r s c a n ' t be w r o n g — B E E B U G p r o v i d e s t h e b e s t s u p p o r t for t h e BBC M i c r o . B E E B U G M a g a z i n e n o w 
6 4 p a g e s inc lud ing n e w p r o d u c t g u i d o s u p p l e m e n t — d o v o t o d e x c l u s i v e l y t o I h o BOC M i c r o , P r o g r a m s H i n t s & T i p s 
- M a j o r A n i c l o s N e w s R e v i e w s C o m m e n t a r y . P L U S m e m b e r s d i s c o u n t s c h e m e w i t h N a t i o n a l Reta i lors . P L U S 

m e m b e r s S o f t w a r e L i b r a r y . 1 0 m a g a z i n o s a Yoar . f i r s t Issuo Apr i l 1 9 8 2 . R e p r i n t s of all i s s u e s a v a i l a b l e to 
m e m b e r s . 
J a n / F o b issue: P r o g r n m ' f e i i t u r o s . S l o c V f i l i t i , an" e x c e l l e n t a r c a d e jttylft g a m e . A D i s a s s e m b l e r for t h e 8 B C m i c r o , ( l i e 
R a y 8 o x ganve to tes t your p o w e r s o f d e d u c t i o n . L a r g e O ig i ta l D i s p l a y s in M o d e 7 . D a n c i n g L ines , a n i n t e r e s t i n g v isua l 
d e m o n s t r a t i o n of r t n d o m n u m b e r s . Plus u m c l e s o n M a c h i n e C o d e G r a p h i c s , :iw> fus t o f a n i n t r o d u c t o r y ser ies . T e l e t e x t 
M o d e (Par t 4 ) w i t h a s e i of u s e f u l p r o c e d u r e s . P r o t e c t i n g y o u i o w n p r o g r a m s , a n d a n I n t r o d u c t i o n to f o r t h . P:us 
r e v i e w s o l D o u b l e D e n s i t y D isk C o n t r o l l e r s . G r a p h i c s T a b l e t s , n e w S o f t w a r e . P r o d u c t n e w s . Post b a g . H i n t s And 
T i p s . 
M . i r c h I ssue : P r o g r a m f e a t u r e s : K r t t j y F o o t b a l l O g u m i : , (h i : M a n h o l e y. i i inr. r i i ( |u iung q u i c k t h o u g h t a n d fas t r e a c t i o n . 
E x t e n d i n g A S T A A D . our popular C o m p u t e r A i d e d D e s i g n P r o g r a m . T h e S t o n e m a s o n . M u l t i p l e D i s c C a t a l o g u e s , a 
p i n g r a i n v e r s i o n o l B a c h ' s C n n t . i t * N o . 1 4 7 . .1 p r o g r a m for Pr in t ing Y o u r O w n F u n c t i o n K e y L a b e l s . P lus a r t ic les o n 
A c o m s ' s L a t e s t D e v e l o p m e n t s . T e s t i n g O u t Y o u r M i c r o ( S i d e w a y s R O M s l . M a c h i n e C o d e G r a p h i c s I p a ' t 2 ) . C o m p a c t 
F u n c t i o n K o y D e f i n i t i o n s . Plus R e v i e w s of F O R T H I n i t h e B B C m i c r o . M e m o r y E x p a n s i o n B o a r d R a v i o w . S o f t w a r e 
R e v i e w s . H i n t s a n d T i p s . 
Apr i l I ssue . P r o g r a m F e a t u r e s : E l e v a s i o n a fas t a c t o n g a m e . D a n b o a r d g a m e , w i t h j o y j t l c l or k e y b o a r d c o n t r o l 
D o m e s t i c A c c o u n t s - A n n u a l B u d g e t s , for t h e h o m e u s e r . C o l o u r f u l 3 D Bar C h a r t s I n d e x i n g P r o g r a m s o n C a s s e t t e , a 
. i s o f U u t i l i ty . M o v i n g T e x t D isp lay a n c our o w n A p r i l Foo l p r o g r o m Plus a r t ic les o n T o s t l n g O u t Y o u r M i c r o ( th is m o n t h 
the V i d e o U L A i M a c h i n e C o d e G r a p h i c s «Part 31 Plus R e v i e w s of A c o r n ' s T e l e t e x t A d a p t o r B o o k s o n D i s c S y s t e m s , 
i m d H e I n i o s t C o m p u t e r G a m o s . P lus N o w s of n e w p r o d u c t s , P o s t b o g . H i n t s nrwl T ips 

SPECIAL ANNIVERSARY OFFER 
Join by April 1 5th for your 

£ 1 V O U C H E R 
Exchangable for sof tware & hardware. 

I In- v o u c h e r w i l l be m a i l e d to a l l m e m b e r s w i t h t h e M a y issue o l B E E B U G m a g a z i n e 

3D Su'faces October 1983 

S e n d £ 1 . 0 0 S> 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 e y e a r . 

O v e r s e a 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 £ 1 9 . 0 0 , A m e r i c a s & A f r i c a £ 2 1 . 0 0 , O t h e r C o u n t r i e s £ 2 3 . 0 0 
M a k e c h e q u e t o B E E B U G D e p t 4 , P O B o x 1 0 9 , H i g h W y c o m b e , B u c k s 

F o r e d i t o r i a l m a t e r i a l t o : T h e E d i t o r . B E E B U G , P O B O X 5 0 , S t A l b a n s , H e r t s A L 1 2 A R 

SIMULATION 
B U S I E S 

^MdlJBC^Omh 
* : PROGRAMS 

M/C C0MPttf& 
EDUCATIONAL' 

- f&OM OV&2 
coropsuppu^ 
' A l l - / 

P2PHIS&0*'' 

[FcrrortySacUir Uwnets' S'*ar« l.Drir,-] 

7 r e v i e w s 
} Discoun t OFffAS < 

PLUS 
**fj@P{ 

' Of SCO&£S ^ 

JOM 

yl 

Mow R£AD Thte F A C T S 
W e w e r e I h e l irst Sinclair l ib rary , and n a v e since 
hul l ! up ii vast s t o c k — a p a r t I rom over 200 d i f ferent 
p r o g r a m s costing u p lo £15 ooch. w e m a i n t a in a 
s u p r e m e service w i t h up lo 3 0 copies ol tho most 
popular ones . W e ' r e run mi l f r o m a bosk-room but 
I r o m Our o w n shop a n d oll icos which m e m b o r s can 
visit or phone . Six s t a l l g ive p r o m p t , f r i e n d l y h e l p 
Plus o u r f ree m a g a z i n e a n d g u a r a n t e e d sat isfact ion; 

WHY SCTTIS f&z L£SS ? 

To: SOFTWARE LIBRARY. Farnham Road. West l iss. Hanis GU336JU. 
NAME Machine 

'ADDRESS. 

Special offer from this issue: LIFE MEMBERSHIP £6 
(normal ly C9.50) . Ovorseos ( E u r o pe only) £ 1 0 , or join a local branch: 
Scandinavia: Pcdcr Lykkesvej 33 . 230 0 C o p o n h o o e n S. Bene lux : 
J a c o o i m l t s i a a n 7 5 . B - 2 4 0 0 M O L . Bo lg ium. W . G e r m a n y : Postlach 
7809 . 480 0 Oie i le ld . S .A I r ica : P O Box 17C9. M a n z i n l . S w a z i l a n d . , 
E i re : 122 South Ci rcu lar R d . , Dub l in a. Y C 
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SOFTWARE FILE. 
(continued from page 167) 

15,62,13,215,17,19,0,25,24,192,2 
29,62,2,205,1,22,225,126,215 

90 DATA 62,36,215,62,61,215,62 
,34,215,35,70,35,35,126,215,35,1 
6,251,62,34,215,62,13,215,24,157 
,229,62,2,205,1,22,225,126,203,1 
75,215,62,61,215,35,126,35,94,35 
100 DATA 86,35,78,35,70,35,229, 

205,178,42,205,227,45,225,62,13, 
215,24,216,229,62,2,205,1,22,225 
,126,238,224,215,35,126,203,127, 
32,3,215,24,247,203,191,215,24,2 
04 
110 IF s<>18235 THEN PRINT "Err 

or has occured. Please check cod 
e": STOP 
150 SAVE "variables"CODE a+1,17 

3 

Hopit 
Andrew Watson, 
Gtossop, 
Derbyshire. 

m m m 

THIS IS A GAME program for the Dragon 32, 
written largely in Basic, wi th machine code 
subroutines and controlled by the riglu-hand 
joystick. 

The game is formed by a pyramid of green 
cubes over which the hopper can roam under 
control of the joystick in an attempt to avoid the 
red bounding ball which can only move down-
wards. When a ball reaches the bottom of the 
pyramid, a new one is introduced at the top. 
The hopper, in avoiding the bouncing ball, must 
hop from cube to cube changing each green-
topped one to blue, until all are changed, when a 
new game is started, and a bonus is added to the 
score. 

I f the hopper fails to avoid the ball, then a life 
is lost, the screen is refreshed and the game 
restarts. This process wil l continue unti l all 
three lives are lost, when the game wil l end. 

Line 1500 contains a Poke which alters the 
machine speed. On certain versions of the 
Dragon 32, the program will crash, i f the 
machine speed is altered, and therefore the 
Poke should be removed from line 1500 on 
those machines. 

The program listing shows a symbol, this is 
printer interpretation of a hash Save the 
program under the name H O P I T Ixrfore 
running it, as an error in the machine code 
could cause the program to crash. 

The game is loaded and operated as 
follows: 

Type CI .OAD " I I O P I T " . On completion 
of successfiil load — screen display OK, then 
type RUN. The program wil l be activated, a 

screen display of the program name and 
H O P I T symbol wi l l appear on the screen for 
eight seconds while the program constructs the 
high-resolution screen, after which the display 
changes to ask whether the inbuilt program 
instructions are to be displayed, before 
proceeding with the game. 

The program description is as follows: 

150-690 Draw hi res screen. 
700 Program variables. 
710 1120 Main instruction sequence. 

1130-1200 Life loss and screen refresh. 
1210 1430 Game over and high score table. 
1440-1520 Completed screen, bonus update. 
1530-1660 In-built instructions. 
1670-2020 title screen. 
2020-2070 Machine code. 

To alter the degree o f difficulty, the variable 
LK in line 700 should be altered in steps of 50. 
Increasing the value reduces difficulty, and 
conversely decreasing LH increases difficulty. 

110 CLS 580 N* (0) "C1BM+O , -1FR2EU4HL2GD4 " 
120 CLEAR500,31999:PCLEAR8 590 N*(l)="C1BM+1,+0U6G" 
130 DIMA(IO) ,A*(10) :F0RF»1T010J A(F)«10000-(F*1000) :A*< 600 N* (2) «="C1 BM+4, +0L4EUR2EUEHL2G" 
F) =' HOPIT"JNEXTF 610 N*(3)-"C1BM+O,-1FR2EUHL 2R2EUHL2G" 
140 60SUB1670 620 NS(4)«"C1BM+3,0U6G3R4" 
150 DIMQQ(3),WW(3),EE(3),RR<3> 630 N*(5 >-"C1BM+O,-1FR2EU2HL3U2R4" 
160 PMDDE3,1j PCLS 640 N$(6)«"ClBM+0,-2ER2FDGL2HU4ER2F" 
170 DRAW"BM108,20;C 3;E1SF15G15H15F1SE15D15G15U15D15H15 650 N* (7) « " C1 BM+2, 0U2E2U2L4 " 
U15* 

DRAW"BM108,20;C 3;E1SF15G15H15F1SE15D15G15U15D15H15 
660 N$(8)="C1BM+1,•0R2EUHL2HUER2FD6L2GDF" 

ieo DRAW"BM108,35;C3j G15F15E15D15G15U15D15H15U15" 670 N* (9) =»" C1 BM+O, -1FR2EU4HL2GDFR3 " 
190 DRA W " BM93, 65; C3-, G15F15E15D1 SB 15U15D15H15U15 " 680 S*="ClBM+0,-lFR2EH4ER2FBM+4,+5HU4ER2FHL2GD4FR2EBM+ 
200 DRAW"BM78,95;C3;G15F15E1SD15G15U15D15H15U15" 4, + 1R2EU4HL2GD4FBM+6, +0U6R3FDGLRF3BM+4,+0R4L4U3R4L4U3R 
210 DRAW"BM63,125;C3;G1SF15E15D15G15U1SD1SH15U15" 4" 
220 DRAW"BM138,35;C3;F15G15H15D15F15U15D15E15U15" 690 GOSUB1530 
230 DRAW"BM153,65;C3;F15G15H15D15F15U15D15E15U15" 700 SC=0: LI-3: LE=250: T=0r A=0» B-<0: C=0: E=0: D«0 
240 DRAW"BM168,95;C3;F1SG15H15D1SF15U15D15E1SU15" 710 CLS:PRINT6266," R E A D Y ":PLAY"02V31TSL8GAA£B03C 
250 DRAW"BM183,125;C3;F15G15H15D15F15U15D15E15U15" 02GAGE01C03C" 
260 DRAW"BM123,65;C3;F15G15H15D15F15U15D15E15U15" 720 PM0DE3,1:SCREEN1,0:X=118:Y=20:TF=0:SX=118:SY=80 
270 DRAW'BMl08,95;C3;F15G15H15D1SF15U15D15E15U15" 730 GET(X,Y)-(X+10,Y+10),WW,G 
280 DRAWBM93,125; C3;F15G15H15D15F15U15D15E15U15" 740 GET(SX,SY)—(SX+10,SY+10),RR,G 
290 DRAWBM138,95; C3; F15G15H15D15F15U15D15E15U15" 750 DRAWS8" 
300 DRAW"BM153,125;C3jF15G15H15D15F15U15Dl5E15U15" 760 DRAW"BM180,20"+S» 
310 DRAWBM48,155; C3; G15E15F15E15F15E15F15E15F15E15F15 770 QQaJOYSTK(0):WW=JOYSTK(1) 
E15F15G15H15G15H1SG15H15G15H15G15H15G15H15" 780 PUT(X,Y)-(X+10,Y+10),WW,PSET 
320 DRAW"BM123,125;C3;F15G15H15D15F15U15D15E15" 790 IFQQ>60THENX«X + 15:Y=Y+30: G0T0B30 
330 C0L0R2,1 800 IFQQ< 3THENX=X—15JY=Y-30:GDT0B30 
340 CIRCLEdS,14),4 810 IFWW<3THENX=X+15:Y=Y-30:GOT0830 
3SO LINE(11,20)-(19,20),P8ET 820 IFWW>60THENX=X—15:Y=Y+30 
360 PAINT(15,14),2,2 830 1FPPOINT(X,Y+10)=4THENG0T01130 
370 LINE(10,12)-(20,12),PSET 840 I FPPO I NT (X -1, Y-1) --1 T HENPAI NT (X , Y) ,3,3: SC=SC+100: TF 
380 LINE(14,11>-<16,11),PSET =TF+1:C=C+1 
390 PSET(15,lO,4) 850 IFX=SX ANDY=SY THEN1130 
400 LINE(13,17)-(13,20),PSET 860 GET(X,Y)~(X+10,Y+10),WW,G 
410 LINE(17,17)-(17,20),PSET 870 PUT(X,Y)—(X+10,Y+10),QQ,PSET 
420 PSET(15,14,4) 8BO IFLE>OTHENFORF=1TO LE:NEXT 
430 PSET(15,20,1) 890 IFTF-21THEN1440 
440 GET(10,10)-(20,20),QQ,G 900 PUT(SX,SY)—(SX+10,SY+10),RR,PSET 
450 CIRCLE(30,30),5,4iCIRCLE(30,30),2,4 910 IFT-0THENSY=SY>30 
460 GET(25,25)-(35,35),EE,G 920 IFSX=X THENR»RND(2) ELSE960 
470 PAINT(0,0),4,3 930 IFR=1THENSX^SX+15:IFPPOINT(8X-1,SY-1)=4THENSX=SX-3 
4SO DRAW"BM5,5;C1;D20U10R10U10D20" 0 
49Q DRAW"BM20,5;C2;BM+3,+0;Q3D14F3R4E3U14H3L4" 940 IFR=2THENSX»SX-15:IFPPOINT(SX-1,SY-1)=4THENSX=SX+3 
500 DRAW"BM3S,5;C1;D20U17E3R4F3D4G3L4H3" 0 
510 DRAW"BM50,5;C2;R10L5D20R5L10" 950 GOT0980 
520 DRAW"BM65,5;C1;R10L5D20" 960 IFX<SX THEN SX=SX—15:IFPPOINT(SX-1,SY-1)=4THEN SX" 
530 DRAW"BM80,5;C2;BM+2,+0;G2D10F2E2U10H2;BM82,20R1F2D SX+30 
1G2L1H2U1E2" 970 IFX >SX THENSX=SX+15: IFPPOINT(SX-I,SY-1)o4THENSX=8X 
S40 PM0DE3,5:PLLS -30 
550 PCOPY1TD5» PCOPY2T06:PC0PY3T07: PC0PY4 T08 980 GET(SX,SY)-(SX+10,SY+10),RR,G 
560 SCREENO,1 990 PUT(SX,SY)-(SX+10,SY+10),EE,PSET 
570 DIMN*(11) (continued on page 171) 
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Find out why 

is Britain's biggest selling 
computer magazine — 

subscribe 
i TO -

today! 

mm 
D 

Forget the crowds 
clamouring at the 

newstands to buy the latest 
copy of Your Computer; 

forget that frustrated feeling 
when you discover the last copy 

in your newsagent has been sold. 
Instead take some positive steps 

to avoid disappointment. 
Take out a year's subscription to 

Your Computer today and enjoy the 
privilege of receiving your favourite home 

computer magazine every month in the comfort 
of your own home. Simply fill in the form below 

and return it to the address stated, today. 
- > 4 . . 

SUBSCRIPTION ORDER FORM 
NAME: 

Please send me YOUR COMPUTER each month for 12 
months 
A. I enclose cheque/PO to the value of £10.50 (UK), £17.00 

(Overseas). Cheques should be made payable to 
Business Press International Ltd. Air mail rates available 
on request. 

B. Please debit my credit card account: 
Enter number: 
(please tick) 
Access Barclaycard/Visa Diners Club American Express 

P • • • 

ADDRESS: 

i n 

Job Title (if any) 
Type of Business (if any) 
Do you own a computer? 
Do you have access to a computer? 
If so please state type 

YesD 
YesD 

NoD 
NoD 

Signed .Date. 

Please return to: Your Computer, Subscription Manager, 
Business Press International Ltd., Oakfield House, 
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SOFTWARE FILE 
(continued from page 169) 

H A L L O F F A M E " 
" A ( A ) M . . . " A * ( A ) 

1090 COLOR4,liLINEt180,21>-<256,40),PSET,BF 
1100 DRAW"SO" 
1110 DRAW"BM180,40"+N* <E)+"BM195,40"+N*(D)+"BM210,40" + 
N*(C)+"BM22S,40"+N*(B)+"BM240,40"+N*(A) 
1120 G0T0770 
1130 LI»LI-1 
1140 EXEC32500x PLAY"DlT4V31L4GGL7GGL4B-AAGGFEG" 
1150 IFLI-0THEN1210 
1160 PRINT3266,"LIVES" "LI 
1170 T=0 
1180 FORF»1T01000:NfeXTF 
1190 PMODE3,11 PCLS 
1200 PC0PY5T01:PC0PY6T02:PC0PY7TQ3:PC0PY8T04:SCREEN1,0 
:G0t0720 
1210 P0KE&HFFD6,OlPLAY"V3101T2L4GGL8B-AASGF£G" 
1220 CLSO 
1230 PRINTC266,"game";"over"; 
1240 FORF=1T0250 
1250 B=0 
1260 NEXTF 
1270 FORF-ITOIO 
1280 IFSOA <F) THENB"F: F=10 
1290 NEXTF 
1300 IFB-0THEN1350 
1310 FORF-IOTO B STEP-11 A(F) =A (F-l): A* (N1)-A* (F-l) iNEXT 
F 
1320 CLSt A(B)=SC:INPUT"YOU ARE ONE DF THE TOP SCORERS 
PLEASE ENTER YOUR NAME (LESS THAN 10 LETTERS)";B* 
1330 IFLEN(B*)>1OTHEN1320 
1340 A*(B)=B* 
1350 CLSrPRINTtPRINT" HOPIT 
1360 PRINTxF0RA=lTD10:PRINT" "A". 
1370 NEXTA 
1380 PRINT:PRINT" PRESS (SPACEBAR) TO PLAY AGAIN"; 
1390 SCREENO,1 
1400 FORF=1T0300 
1410 AA*=INKEY*:IFAA*»""THENNEXTF:EXEC32000x60T01400 
1420 IFAA*=CHR*(32)THENCLS:PC0PY5T012 PCDPY6T02:PC0PY7T 
03iPC0PY8T04:GOT0700 
1430 GOTO1420 
1440 CLSO 
1450 PRINT«266,uw»llH;CHR*(12B);"done"| 
1460 PLAY"02T5CEFL1GP4L4CEFL1GP4L4CEFL2GECEL1DP8L4EEDL 
2.CL4CL2EL4GGGL1FL4EFL2GEL4CL8DD+EGL4AL103C" 
1470 LE=LE—50 
1480 IFLI-3THENSC«SC+1000xD-=D+l 
1490 IFLI<>3THENSC-SC+500xF0RF«lT05xC»C+l: I FC >9THEND=»D 
+1:C=0 ELSE NEXTF 
1500 IFLE-OTHENPOKES.HFFD7,0:LE=150 
1510 T=0 
1520 PCOPY5T01:PC0PY6T02:PC0PY7T03 s PCOPY8T04 e G0T0720 
1530 CLSiPRINT#266,"INSTRUCTIONS (Y/N)?" 
1S40 AA*-INKEY*:IFAA*-""THEN1540 
1550 IFAA*-"NMTHEN RETURN 
1560 IFAA*< >"Y"THEN1540 
1570 CLSJPRINT"YOU ARE THE LONELY HOPIT AT THfe TOP OF 
THE PYRAMID OF CUBES.HALF WAY DOWN THE PYRAMID STARTS 
THE EVIL BOUNCING RED BALL WHICH" 
1580 PRINT"MUST BE AVOIDED AT ALL COSTS.THE BALL CAN 0 
NLY MOVE DOWN THE SCREEN AND CANNOT BOUNCE UPWARDS. 
WHEN THE BALL REACHES THE" 
1590 PRINT"BOTTOM IT REAPPEARS AT THE TOP OF THE PYRA 
MID.":PRINT:PRINT" PRESS ANY KEY TO CONTINUE";:EXEC411 
94 
1600 CLS:PRINT"TO MAKE THINGS HARDER THE BALL HOMES I 
N ON YOU,SO BEWARE!" 
1610 PRINT" EACH TIME YOU JUMP ON A GREEN TOP CUBE IT 
CHANGES TO A BLUE TOP CUBE AND YOU GAIN 100 POINTS 
IF YOU CHANGE ALL THE CUBE "; 

1 6 2 0 pRiNY"TO P S B L U E T H E N Y O U G O O N T O A N E W F A S T E R 

SHEET AND GAIN A BONUS TO YOUR SCORE" 
1630 PRINT:PRINT" TO CONTROL THE HOPIT YOU USE THE R 
IGHT JOYSTCK.":PRINT:PRINT"PRESS ANY KEY TO CONTINUE": 
EXEC41194 
1640 CLS:PRINT" IF YOU CHOOSE TO USE THE JOYSTIC 
K THEN USE THE FOLLOWING DIRECTIONS TO MOVE:-" 
1650 PRINT:PRINT" UP-LEFT - LEFT":PRINT:PRINT" UP-RIGH 
T = UP":PRINTx PR INT" DOWN-LEFT = DOWN":PRINT:PRINT" DO 
WN-RIGHT « RIGHT":PRINT:PRINT:PRINT"PRESS ANY KEY TO S 
TART":EXEC41194 
1660 RETURN 
1 6 7 0 C L S I P R I N T " H O P I T " 

1 6 8 0 D A T A 2 , 2 , 7 , 2 , 2 , 3 , 7 , 3 , 2 , 4 , 7 , 4 , 2 , 5 , 3 , 5 , 4 , 5 , 5 , 5 , 6 , 5 , 7 
, 5 , 2 , 6 , 7 , 6 , 2 , 7 , 7 , 7 , 2 , B , 7 , 8 
1 6 9 0 D A T A 1 0 , 3 , 1 0 , 4 , 1 0 , 5 , 1 0 , 6 , 1 0 , 7 , 1 1 , 2 , 1 1 , 8 , 1 2 , 2 , 1 2 , 8 , 

13,2,13,8,14,8,14,2,15,3,15,4,15,5,15,6,15,7 
1700 DATA18,2,19,2,20,2,21,2,22,2,18,3,23,3,18,4,23,4, 
1 8 , 5 , 1 9 , 5 , 2 0 , 5 , 2 1 , 5 , 2 2 , 5 , I B , 6 , 1 8 , 7 , 1 8 , 8 
1710 DATA26,2,27,2,28,2,29,2,30,2,31,2,28,3,29,3,28,4, 
29,4,28,5,29,5,28,6,29,6,28,7,29,7,26,8,27,8,28,8,29,8 
, 3 0 , 8 , 3 1 , 8 
1720 DATA34,2,35,2,36,2,37,2,38,2,39,2,40,2,41,2,37,3, 
38,3,37,4,38,4,37,5,38,5,37,6,38,6,37,7,38,7,37,8,38,8 
,999,0 
1730 CLSO 
1740 READX,YxIFX=999THEN1760 
1750 SET(X+10,Y,5)x G0T01740 
1760 DATA27,11,28,11,29,11,30,11,24,12,25,12,26,12,27, 
1 2 , 2 8 , 1 2 , 2 9 , 1 2 , 3 0 , 1 2 , 3 1 , 1 2 , 3 2 , 1 2 , 2 0 , 1 3 , 2 1 , 1 3 , 2 2 , 1 3 , 2 3 , 

13,24,13,25,13,26,13,27,13,28,13,29,13,30,13,31,13,32, 
13,33,13,34,13,35,13,999,0 
1 7 7 0 R E A D X , Y I I F X = 9 9 9 T H E N 1 7 9 0 
1780 SET(X,Y,8):GOTO1770 
1 7 9 0 F 0 R F = 2 5 T 0 3 0 : S E T ( F , 1 4 , 2 ) : N E X T F 
1800 F0RF=24T031:SET(F,15,2>:NEXT 
1 8 1 0 F 0 R F - 2 3 T 0 3 2 T S E T ( F , 1 6 , 2 ) X N E X T 
1820 FORF-22 TO 33ISET<F,17,2):NEXT 
1 8 3 0 F 0 R F « 2 1 T 0 3 4 R S E T ( F , 1 8 , 2 ) : N E X T 
1 8 4 0 F O R F » 1 7 T 0 3 8 : S E T < F , 1 9 , 2 ) : N £ X T F 
18S0 F0RF=20T035xSET(F,20,2):NEXT 
1 8 6 0 F 0 R F = 2 1 T 0 3 4 T S E T ( F , 2 1 , 2 ) : N E X T 
1 8 7 0 F0RF«»22T033x SET (F,22,2) I NEXT 
1880 F0RF=23T032:SET(F,23,2):NEXT 
1 8 9 0 F 0 R F - 2 4 T 0 3 1 « S E T ( F , 2 4 , 2 ) : N E X T 
1 9 0 0 F D R F — 2 4 T 0 3 1 I S E T ( F , 2 5 , 2 ) : N E X T 

1910 PRINT€428,CHR*(159);iPRINTC431, CHR*(159); 
1920 PRINT«269,CHR*(206>;:PRINT©270,CHR*(205);:PRINT63 
0 1 , C H R * ( 2 0 3 ) | I PR I N T 4 S 3 0 2 , CHR* ( 199 > ; 
1 9 3 0 P R I N T € J 3 3 3 , C H R * ( 1 5 6 ) ; I P R I N T S 3 3 4 , C H R * < 1 5 6 ) J 
1940 F0RF»1TD3: PRINT®457+F,CHR* (223) ; x NEXTi F0RF«=1T03: P 
R I N T 6 4 6 2 + F , C H R * ( 2 2 3 ) J X N E X T 
1950 PRINT0457,CHR*(215);xPRINT«466,CHR*(219); 
1960 DATA17,20,17,21,17,22,17,23,16,22,18,22,38,15,38, 
16,38,17,38,18,37,16,39,16,999,0 
1970 READX,Y:IFX=999THEN1990 
1980 SET(X,Y,2):GOTO1970 
1 9 9 0 D A T A 3 2 , 4 0 , 3 , 4 1 , 3 2 , 1 , 1 4 , 4 , 1 8 , 5 , 2 3 , 3 2 , 2 3 , 1 , 2 0 , 1 9 , 1 5 
, 1 4 , 3 2 , 5 0 , 5 6 , 4 7 , 4 9 , 4 9 , 4 7 , 4 9 , 5 7 , 5 6 , 5 1 , 9 9 9 
2000 A=0 
2010 READXxIFX-999THEN2030 
2 0 2 0 P O K E 1 5 0 4 + A A , X x A A = A A + 1 x G 0 T 0 2 0 1 0 
2030 DATA8E,04,00,8C,06,00,27,29,A6,00,81,40,25,17,81, 
80,25,19,IF,89,C4,FO,84,OF,43,F7,7F,FF,84,OF,BB,7F,FF, 
A7,80,20,DE,8B,40,A7,80,20,D8,8B,CO,A7,BO 120,D2,39 
2040 F0RF=lT050x READZZ*i P0KE31999+F, VAL (*'fcH"+ZZ*) x NEXT 
F 
2050 DATA8E,06,00,A6,00,43,A7,80,8C,1E,00,26,F6,39 
2060 FORF™lT014x READZZ*: POKE32499+F, VAL (M8<H"+ZZ*) x NEXT 
F 
2070 RETURN 

L 

Moon Land 
P Ingram, 
Stoke-on-Trent, 
Staffordshire. 

THIS GAMB for the unexpandcd Vic-20 is 
based on an aicade game. The object of the 
game is to land your ship on any o f the three-
red bases, the controls to do this are: Z = Left 
ahd C = Right. 

I f you decide that you cannot make a 
landing you can abort the mission by pressing 
the space-bar. This w i l l launch your ship back 
into space but wi l l use more fuel. When all o f 

your fuel is used up you w i l l fall to the surface 
of the planet. However you can sti l l guide 
your ship to the landing base. 

When you land a ship you are awarded a 
number of points — the amount depends 
upon the speed o f the game and the amount o f 
fuel left. 

I f you crash you wi l l lose one of your six 
lives. A two-part relocatable machine-code 
routine is used to reprint the background to 
prevent the ship erasing the stars, part 1 (SYS 
673) saves the displayed picture in R A M ; pari 
2 (SYS705) reprints the picture stored in 
R A M back on to the screen. 

The screen shows score; ships and a fuel bar 

which turns red as the fuel is used. 

Lines 
110-430 Main program 
600 Crash routine 
700 Landed routine 
800 Game over 
1000 Abort routine 
1200 No fuel routine 
2000 Instructions, chr 

lower ram top 
+ M/C DATA. 

The program works by looking at each 
colour location 38400 to 38905. The value 
Peeked at each location is loaded into the 

(continued on nexi page) 
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SOFTWARE FILE 
(continued from previous page) 
accumulator, this value is first anded wi th 15 
and then compared wi th the two chosen 
colours; i f it is one of the two chosen colours 
then the accumulator is loaded wi th the 
opposite colour, the program then jumps back 

and Pokes the memory location wi th the new 
colour. 

I f it is not one of the chosen colours the 
program jumps back and Pokes the memory 
wi th the old value i.e., no change in colour. 

This is repeated unt i l all o f the screen has 

been covered. 
I f the value Peeked at each location is not 

anded wi th 15 ihe program wi l l not work due 
to the fact that the character colour is only 
four bits long but each location peeked is eight 
bits long. 

11C GOSU8200OiH«400:W"0:L»3iF-10iM-0 
230 A»0«P-INT<Rf-OCTI)•I7><7702«F-JO 
234 FORG- I TO 10 « P0KE8 170 +G , 37 «POKE 39890 »G , 5« NEXT 
2 3 3 PRlNT*»f;COREl 'UJJ TAB < 14 > ' SHIPS l "L 
238 P R I N T ' M H a i a a a a a M a H B B H F U E L E 
260 K-PEEM197>iR=lNT<RM3<Tl)*3>«F-F . 3 
2 6 3 POKEP »A.33iPOKEP • A «30720 ,1«P0KE36878 ,101POKE36877 ,253 
260 M-PEEKCP»A«22> 
2 7 0 IFK«32ANOP»A<8142TMENI0OO 
280 IFR-0ANOK "-64THENA «A»22 
2 9 0 IFR* 1ANDK -'64THENA-A »2 1 
300 IFR"2AN0K«64THENft"A*23 
3 1 0 IFK-33THENA-A«21 
311 IFK-34THENA»A»23 
330 IFM< >32AN0M< >46THENS00 
360 FOROE"1TOHihEXT•SYS705iIFH > 13TWENM-H-I 
3 8 3 IFF < 0THEN1200 
4 2 0 FORG*11TOFSTEP- IJ POKE38830-6,2 'NEXT 'G0T0260 
430 IPP«A<8IO3THEN260 
600 IFM-37THEN700 
6 1 0 P 0 K E 3 6 8 7 7 , 2 0 0 i L - L - I 
6 2 0 KORS•13TO05TEP-. I I P0KE36878 ,S I fEXT 
6 3 0 " " f r , n t f i M m i w m i i " r n - - i i r n • 
6 3 3 FOROE«0TO2000 i hEXTiSYS703 
6 4 0 POKE36877,0: tFL<0TWEN800 
6 3 0 GOTO230 
700 POKE36878, 13 
710 TORJ-0TO21FORT-20OTO2201P0KE36B76,T«NEXTT,J « P0KE36876,0 
720 PR INT*MMMMMMMMtMMUM.AM3E0 ' tN*N-» I 
740 M>M* 100•INT<3000/"H»F > 
730 FORCE a0TO2OO0INEXT!SYS703 « GOTO230 
800 FOROE "0TO3000 < f£KT 
8 ) 0 PR I N T ' t M M I i n C I ' n h E OVER " > PR INT "'1BHBIYJU SCOREO'W 
8 3 0 PR 1 NT• MMft̂ NO LANOEO'N <EhO 
1000 P0KE36878 ,13 iP0KE36877 ,130 
1020 FORS-0TO7iPOKEP»A,35«POKEP»A«3O720,HF«r .2•IFF<OTHENPOKE 

3 6 8 7 7 , 0 1 GOTO 1200 
1030 FOROE-0TO9O1NEXT1P0KEP*A + 33»30720.3 
1040 POKEP+A+22 >38sFORDE =OTO90! NEXT s POKEP*fi*22,39 
1030 FOROE"0TO90INEXT l SYS703 
1060 IFP»A-22>7702THEN*-A-22 
1 0 7 0 N E X T 
1080 P0KE36877,0:POKE36878,O:GOTO260 
1200 FR I N T " I M I I I I I I ' I D FUEL" 
1210 P0KE36878 ,13 
1220 F0R0"233T0180STEP -3«P0KE36876 , t j i NEXT 
1230 POKE36878,0 s POKE36876,0 J IFL<OTMEN800 
1233 GOTOE60 
2 0 0 0 PR INT-war :P0KE36879 .10 
2 0 1 0 P R 1 NT ' M M K M W O N L A N D E R * ' 
2040 PR I NT * J M 9 K E IV LEFT - i PR INT- I H B I s r a RIGHT' 
2 0 7 0 PR I NT ' M I U SPACE • TO ARORT * 
2030 F0RA-0T0511t P0KE7168 *A,PEEK <32768•A>• fEXT 
2090 FORA-0TO39 «READ2IP0KE7448 »A,Z: IE XT 
2110 PRINT ' J " sPOKE36879,81POKE36069,235 
2130 FORA-0TO38iS-lNT<RNO<TI>»300> 
9140 POKE7702 + S , 4 6 IPOKE38422 * S , 7 ' NEXT 
2 1 s o P R i N T * 
2160 L - 6 7 3 
2170 REAOZ s IFZ=-l'THE 1422 10 
2180 POKEL , Z • 1 * G0T02170 
2 2 0 0 POKES 1,SO i POKE32,24 IPOKE55,30 'P0KE36 .24 
2 2 1 0 SYS673 
2 2 2 0 RETURN 
2 2 3 0 0 A T A 2 4 , 3 6 , 1 2 6 > 9 0 , 1 2 6 , 3 6 , 6 6 , 2 3 1 , 2 4 , 1 0 0 , 1 3 1 . 0 , 0 , 0 , 0 , 0 
?? f i« 0 A T A 2 S 3 , 2 3 3 , 2 3 3 , 2 3 3 , 0 . 0 , 0 , 0 
2270 O A T A 3 6 , 3 6 . 2 4 . 2 4 , 0 , 0 . 0 . 0 . 9 0 . 6 6 . 3 6 . 3 6 , 3 6 . 2 4 , 2 4 , 0 
2 2 8 0 DATA 1 6 2 . 0 . 1 8 9 , 2 2 , 3 0 , 1 3 7 , 1 3 6 , 2 4 , 1 0 9 , 2 4 2 , 3 0 , 1 3 7 , 1 0 0 , 2 3 
2290 O A T A 1 8 9 , 2 2 , 1 5 0 , 1 5 7 , 6 4 , 2 6 , 1 0 9 , 2 4 2 , 1 3 0 . 1 3 7 , 2 8 . 2 7 
2300 D A T A 2 3 2 , 2 2 4 , 2 2 0 , 2 0 8 , 2 2 7 , 9 6 
2310 O A T A I 6 2 , 0 , 1 8 9 , 1 3 6 , 2 4 , 1 3 7 , 2 2 , 3 0 , 1 8 8 . 1 0 0 , 2 3 , 1 3 7 . 2 4 2 , 3 0 
2320 OATA 1 8 9 , 6 4 , 2 6 , 1 3 7 , 2 2 , 1 3 0 , 1 8 9 , 2 8 , 2 7 . 1 3 7 , 2 4 2 , 1 3 0 
2330 0 A T A 2 3 2 , 2 2 4 , 2 2 0 , 2 0 8 , 2 2 7 , 9 6 , - 1 

Space hopper 
Gavin Day, 
Bungay, 
Suffolk. 

* . ' X : 
4 : 

SOMF. T I M E AGO I saw f o r the f i rst t i m e , the 
popular arcade game Moon Buggy. I thought 
it would be good to wri te a variation of this on 
my Oric 1. 

This game is very simple as only the space 
bar is used for jumping. You control a space 
hopper while exploring the moon's surface. 

The problem is, as you move along, you come 
across craters which, i f you fall down, you die. 
These must be jumped over. You have to get 
as far as possible wi th one life. I f you think 
that's boring then you had better read on. 

Every so often a landing pad or Jewel 
appears on which you can land for bonus 
points. At the end of the game you wi l l be told 
your score and whether it is a new high score 
or not. I f it is left like this for long enough, the 
computer wi l l exit f rom that part and return 
to the instructions via a colourful display. 

This program includes some machine code 

which was submitted to the July 1983 edition 
o f Your Computer by Myles Dunlop. The 
machine code scrolls the screen from right to 
left. I used Pokes for pr int ing the Moon 
Hopper and Peeks to check i f it is going to hit 
a landing pad or jewel or i f it is going to fall 
down a crater. The machine code is located in 
high-resolution graphics memory so it would 
be advisable not to type Hires before saving 
the game, otherwise it w i l l have to be retyped 
in. Warning: Take a £ sign for A 4 . 

For those of you who arc new to program-
ming, each subroutine is labelled wi th a Rem. 

5 REM MOON HOPPER - 6.DAY 
7 PAPERO:INK7 260 UNTILPC-37:PC-0 
9 REM M/C COURTESY OF MYLES DUNLOP / JULY YOUR COMPIIT 270 X=48808 

ER 280 POKEX,97:P0KEX+1,98iP0KEX+40,99jPOKEX+41,100 
10 A-N9800 290 PL0T10,3,"PRESS ANY KEY TO BEGIN" 
20 READB:IFB=999THEN154 300 BETZZ* 
30 POKEA,B 310 CALLN9800 
40 A-A-« 1 320 POKEX,97:POKEX+l,98:P0KEX+40,99: POKEX+41,100 
50 G0T020 330 POKEX—1,32s POKEX+39,32 
60 DATANA9,128,#83,128,NA9,187,N85,129 340 A*» I NT < RND < 1) *2) +23 
70 DATANA9,1,#85,130,NA5,128.N85,131 350 PL0T37,A,126:PL0T37,24,126:PL0T37,25,126:PL0T37,2 
80 DATANA5,129,N85,132,NA6,130,NA5,13I 6, 126 
90 DATAN18,N69,40,N85,131,NA5,132 360 K£-KEY* 
100 DATAN69,0,N85,132,NCA,NDO,240 370 IFK*=" "THENG0SUB430 
110 DATANAO,3,NB1,131,N88,N91,131,NC8 380 IFPEEK(X+80)B32THEN570 
120 DATANC8,NCO,39,NDO,245,NA9,32 401 IFPEEK(X+41)"101THEN610 
125 DATA#91,131,N88,N91,131 402 J=J + 1 
130 DATANA6,130,NE8,NEO,28 403 IFJ=050THENPL0T36,21,105:PL0T37,21,106:PL0T36,22, 
M O DATANFO,5,NS6,130,N18,N90,198,N60 107:PL0T37,22,108: J-0 
150 DATA999 404 LP=LP+1 
154 G0SUB1500UDGS 405 IFLP-02STHENPL0T36,22,101:PL0T37,22,1021 LP™0 
155 GOSUB1000'INSTRUCTION UP. 406 SC=SC+1 
160 REM INITIALISE 429 G0T0310 
170 SC=0: LP«*000: J»000: PC-Ot HS" 100 430 REM JUMP SUBROUTINE 
100 PRINTCHR*(17) 440 F0RN-1T04 
200 REM MAIN LOOP 450 POKEX,97:POKEX+1,98:PQKEX+40,99:POKEX+41,100 
201 CLSj PAPEROsINK7 451 A=RND C1) *2+23 
210 P0KE775,255 452 PL0T37,A,126:PL0T37,24,126:PL0T37,25,126aPL0T37,2 
220 A»INT(RND<l>»l>+23 6,126 
230 REPEAT 460 CALLN9800 
235 PC=PC+1 « 470 X-X-40 
240 PL0T37,A,126:PL0T37,24,126:PL0T37,25, 126tPL0T37,2 480 P0KEX+80,32.: P0KEX+8I , 32: POKEX-1,32: POKEX+39,32: PO 

6,126 KEX+79,32 
250 CALLN9800 -s (continued on page 174) I 
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Set course for Britain's biggest 
ever home computer exhibi t ion -
The Computer Fair. Ove r 150 
stands w i l l be packed at the s h o w 
w i t h microcomputers, add-ons and 
software. 

Earls 
Court 
June 
1 5 - 1 7 * 

Because it's held at Earls Court , 
The Computer Fair is easy t o travel 
t o by car, bus or tube. So program 
the co-ordinates and make sure 
you ' re locked on course for 
The Computer Fair, June 1 5 - 1 7 , 
1984 Earls Court , London. 

LOCK ON COURSE FOR 
THE COMPUTER FAIR1 

gmputer 
i Person* computers 

Home computing 

SmaH business systems 
Ope/iing times: 1 0 - 6 daily 1 0 - 5 last day 
Admission prices: £3.00 for adults 
£2.00 for children under 16 and OAP.s. 
* Trade day only. June 14 

It's a must for every experienced 
microcomputer user and it's the 
ideal w a y of seeing h o w useful 
and w h a t fun home computers 
can be for visitors w h o w o u l d like 
an in t roduct ion to microcomput ing, 
w i t h expert advice on hand. 

'Practical Comput ing ' 'Your 
Computer ' and 'Computer Choice' 
magazines are sponsoring the 
show, so y o u can be sure a visit is 
wor thwh i le . 

I P 
iH 

mm 
mmu 



SOFTWARE FILE 
(continued from page 172) 

1030 INPUTI* 
490 NEXTN 1040 IFI*="N"THEN160 
500 F0RN=1T04 1050 IFI*e"Y"THEN1070 
510 POKEX,97:POKEX+1,98:PQKEX+40,99:POKEX+41,100 1060 GOTO1030 
511 A=RND(1)«2+23 1070 CLS:PRINT" m n n o p n q q r s " 
512 PL0T37,A,126iPL0T37,24,126iPL0T37,25,126:PL0T37.2 1080 PRINT:PRINT:PRINT" YOU PATROL A MOON HOPPER 

6,126 AND " 
520 CALLN9800 1090 PRINT"HAVE TO HOP OVER THE MOONSCAPE " 
530 X-X+40 1100 PRINT"AVOIDING THE HOLES AND CRATERS USING" 
540 P0KEX-40,32:P0KEX-39,32:POKEX-I,32:POKEX+39,32:PO 1110 PRINT"THE SPACE BAR TO JUMP.EVERY SO OFTEN" 

KEX-41,32 1120 PRINT"A LANDING PAD OR A JEWEL WILL APPEAR" 
545 IFPEEK(X +80)«101ORPEEK(X+81>-101ORPEEK(X+80)-102T 1130 PRINT"ON WHICH YOU CAN LAND TO GAIN EXTRA" 

HENGOSUB6IO 1140 PRINT"POINTS." 
546 IFPEEK < X+80) • 1070RPEEK< X+80)»1080RPEEK(X+81)-107T I ISO PRINT:PRINT:PRINT:PRINT" ab" 

HEN60SUB680 1160 PRINT" cd = MOON HOPPER (YOU) 
550 NEXT 1170 PRINT:PRINT" ij" 
S60 RETURN 1180 PRINT" kl • JEWEL" 
570 REM CRASH SUBROUTINE 1190 PRINT: PRINT: PRINT" ef =» LANDING PAD" 
580 POKEX,32:POKEX+1,32:P0KEX+40,103:POKEX+41,104 1200 PLOTS,26,"PRESS ANY KEY TO START" 
590 FORN-12T01STEP-1:MUSIC1,3,N,0:PLAY1,0,1,5000j NEX T 1210 GETZZ*:G0T0160 
600 G0T0720 1500 REM USER DEFINED GRAPHICS 
610 REM LAND ON PAD SUBROUTINE 1510 F0RY-JT019 
620 PRINT:PRINT:PRINT:PRINTSPC(10)CHR* <142)"WELL DONE 1520 READDTA:FORI=DTAT0DTA+7 
i i i 1 • • 1530 READF:POKEI,F 
630 PRINTSPC<10)CHR*(142)"WELL DONE !!• !!" 1540 NEXTI:NEXTY 
640 F0RN«=1 T08: PI NG: WAIT4: NEXTN 1550 DATA46B56,16,8,4,3,7,9,19,63 
650 PRINT:PRINT:PRINT:PRINT:PRINT" 500 1560 DATA46864,2,4,8,48,56,36,50,63 
BONUS" 1570 DATA46872,54,31,13,7,9,16,16,56 

655 WAIT50 1500 DATA46880,27,62,44,56,36,2,2,7 
660 FORM= t TO131FORN=IT037:PLOTN,M,32:NEXT:NE X T 1590 DATA46888,0,63,10,12,16,31,40,48 
665 SC*8C+S00 1600 DATA46896,0,63,20,12,2,62,5,3 
666 PRINT" PRESS ANY KEY TO CONTINUE" 1610 DATA46904 ,32,25, 15,12, 2S,31,54,26 
667 GETZZ* 1620 DATA46912,6,40,48,48,48,8,42,12 
668 FORN=1T03:GOT0450 1630 DATA46920,0,0,0,1,3,6,13,27 
675 REM LAND ON JEWEL SUBROUTINE 1640 DATA46928,0,0,0,32,48,56,60,62 
680 PRINT:PRINT:PRINT:PRINTSPC(10)CHR*(138)"lOOO" 1650 DATA46936,55,23,31,15,15,7,3,1 
690 PRINTSPC(10)CHR*(138)-1000" 1660 DATA46944,63,62,62,60,60,56,48,32 
700 FORN"1T06:MUSIC1,N,7,10:WAIT2:NEXT:PING 1670 DATA46952,18,63,63,63,63,51,51,18 
704 SC=SC+1000 1680 DATA46960,12,30,63,51,51,63,30,12 
705 X=X+40 1690 DATA46968,18,59,63,63,63,63,55,18 
710 RETURN 1700 DATA46976,18,51,51,63,63,51,51,18 
720 F0RN^1T06:INK0:PAPER7:INK7iPAPEROlNEXT 1710 DATA46984,30,63,59,63,62,56,56,16 
730 CLS 1720 DATA46992,31,62,48,62,62,48,62,31 
740 PRINT:PRINT:PRINT:PRINT:PRINT:PRINTSPC(9)"YOUR SC 1730 DATA47000,30,63,59,63,60,62,55,19 

ORE IS "JSC 1740 RETURN 
750 IFSC>«=HSTHENPLOT 10,15, "A NEW HIGH SCORE": HS-SC 2000 CLS:Q-l:PRINT 
770 PLOTS,23,"PRESS SPACE FOR ANOTHER GAME" 2001 REPEAT 
780 PL0T6,24,"PRESS 'I* FOR INSTRUCTIONS" 2010 A-INT(RND(1)*7)+128 
788 D0KEK276,65S35 2020 PRINTCHR*(142)CHR*(A)" m n n o p n q q r 
789 REPEAT S" 

790 ZZ*=KEY* 2030 PRINTCHR*(142)CHR*(A) " m n n o p n q q r 
BOO IFZZ*=" "THENRUN o " 

BIO IFZZ*="I"THEN1070 2035 Q=Q+1 
820 UNTIL DEEK(#276)-65035 2036 PRINT:PRINT 
821 G05UB2000'DISPLAY 2037 MUSIC1,5,Q,G 
1000 REM INSTRUCTION OPTION 2040 UNTILQ=6 
1010 CLStPRINT" m n n o p n q q r s " 2045 WAIT20 
1020 PRINT:PRINT:PRINTiPRINT:PRINT"DO YOU REQUIRE INB 2050 PING 

TRUCTIONS (Y/N) 7" 2060 WAIT100:GOTO1070 

Black Adder i l jf'jjjj:] i l 
• | 

Nigel Gray, 
Bolton, 
Lancashire. 

AT THE MENTION of machine code, most 
people scream and try to forget they had ever 
heard o f it. One of the most attractive features 
of the Acorn Electron is its bui l t- in assembler, 
which makes learning machine code so much 
easier for this type of person. For the experi-
enced programmer, it makes the debugging 
process so much easier and quicker. 

The Black Adder is a game written for the 
Electron in assembly language, though it w i l l 
run on a BBC Model B wi th MOS 1.2. After 
assembling the code, the program asks you i f 
you require instructions. On hi t t ing Y it w i l l 
tell you that you play a snake — a very hungry 
snake — who is trying to eat all the 
strawberries as they appear. Eating a straw-
berry causes the snake to grow one character 
bigger; then another strawberry wi l l appear 
for the snake to eat. 

However, there are quite a few snags. These 
are not ordinary strawberries, but mutant 

ones. After a certain time, they mutate into an 
alien frui t , lethal to your snake. What is more, 
even i f the snake manages to eat the straw-
berry in time, the area around it is sti l l 
contaminated, causing a mutant fruit to grow 
after the original time l imit has elapsed. 

You can probably see that as the game goes 
on, and your snake gets longer and longer, and 
the screen begins to f i l l w i th poison frui t , it 
becomes increasingly ditTicult, unt i l event-
ually it is downright impossible! T o make it 
even worse, the snake also dies i f it crashes 
into the wall or tries to eat itself. 

T o control the snake, use keys A — up, Z — 
down, N — left, M — right. T o run the 
program, simply enter it in, and type run, 
whereupon the machine code wi l l be 
assembled. Pressing a key wi l l ask you i f you 
want instructions and — why not type it in 
and see? Or i f you f ind the listing too 
daunting to type, a cassette version is available 
from me at the address below. I f you require a 
cassette, please send £3.50 including postage 
and packing. N'igel Gray, 53 Buttermere 
Road, Farnworth, Bolton, BI .4 ORJ, I.ancs. 
In the listing please read a hash sign wherever 
there is a £. 

IODIMQXIOOO 410J5R Plot 
2OF0RIX-0T03GTCP3 420RTS 
30PX-07. 430.Dtorq LDX X 
401 OPT 17. 440LDY Y-
50.MX EQUB 10 430LDA»223 
60.MY EQUB 15 460JSR Plot 
70.TX FOUR 12 470RTS 
80.TY EOUB 15 4B0.5nak«» LOX Dir 
70. Count EOUB 12G 490CPXH0 

lOO.TompX EQU80 300BEU Lo*t 
110. T»*»i>Y EOUB 0 510CPXH1 
120.Tempft EQUB 0 520BEQ Right 
130.1.on EQUB 3 530CPX*? 
140.D1r EOUB 0 540BE0 Up 
150.X EQUB RND <38> 530CPXW3 
160.Y EQUB RND <241 560BEQ Down 
1X0.Plot PMA S70RTS 
180LDAH31 SBO.Le-ft JSR Toctch 
190.1SR&FFFF 590LDAW32 
TOOTXA 600LDX TX 
210JSrrt.FFEE 610LDY TY 
220TYA 620JSR Plot 
230J3R&FFEE 630LDX MX 
740PI.A 640CDY HY 
230JSRfcFFEE 650CDAH224 
260RTS 6600EX 
270.Road LUft«31 670STX HX 
280JSRVPFEE 680JSR Plot 
290TXA 690JSR Edge 
300.1SRfcFFEE 700JSR Tail 
310TYA 710RTS 
320JSR8.FFEE 770.Right JSR Tcatch 
330LDAH135 7301. DA #32 
340JSR&FFF4 740LDX TX 
330RTS 7S0LDY TY 
360.Dsnake LDX MX 760JSR Plot 
370LDY HY 770LDX HX 
3R0LDA«224 7ROI.DY HY 
390JSR Plot:INX 790 L0A«224 
400JSR Plot:INX BOOINX 
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SOFTWARE FILE 
810STX HX 1230JMP TestX 1650DEX 2070INX 2490LDY TY 
820JSR Plot 1240.Ret LDX Dir 1660 .Readch STX lempX 2080JMP ReadX 2500INX 
830JSR Edge- 12SOCPXMO 1670STY TempY 2090.Xup LDX HX 2510STX TempX 
840JSR Tail 1260BEQ Chi eft 1680JSR Read 2100LDY HY 2520STY TempY 
8SORTS 1270CPXK1 1690CPX#128 2110DEY 2530JSR Read 
860. Up JSR Testch 1280BEQ ChrIght 1700BEQ Di?ad2 2120JMP ReadX 2540JSR Jump 
870LDA#32 1290CPXH2 1710RTS 2130.Xdown LDX HX 2550RTS 
880 LDX TX 1300BEQ Chup 1720.Dead2 JMP Finish 2140LDY HY 2560.Jump CPX#128 
890 LDY TY 1310CPXH3 1730.Chri ght LDX HX 21SOINY 2S70BE0 lestn 
900JSR Plot 1320BEQ Chdown 1740LDY HY 2160JMP ReadX 2S80RTS 
910LDX HX 1330RTS 17SOINX 2170.Edge CPXHO 2590 .Testn LDX TempX 
920LDY HY 1340.01 eft LDX HX 1760JMP Readch "2180BE0 Doad3 2600LDY TempY 
930LDAH224 1350LDY HY 1770.Chup LDX HX 2190CPX#39 2610CPX HX:BEQ TestY 
940 DEY 1360DEX L780LDY HY 2200BEQ Dead3 2620CPY HY:BEQ Testx 
950STY HY 1370.ReadO STX TumpX 1790DEY 2210CPY#3 2630.Reta DEY 
960JSR Plot 1380STY TempY 1800JMP Readch 2220BEO Dead3 2640JSR Read 
970JSR Edge 1390JSR Read 1810.Chdown LDX HX 2230CPYH29 2650STX&70 
980JSR Tail 1400CPX#129 1820LDY HY 2240BEQ Dead3 2660LDX TempX 

2670LDY TemoY 990RTS 1410BEQ Increase 1830INY 2250RTS 
2660LDX TempX 
2670LDY TemoY 

1000.Down JSR Testch 1420JMP TestX 1840JMP Readch 2260.Dead3 JMP Finish O A P A T M V 
1010LDA#32 1430. Increase I.DX lempX 1850.TestX LDA Dir 2270.Tail LDX TX 2690JSR Read 

2700CPX#128 
2710BEQ Compl 
2720.Testleft LDX TenpX 
2730LDY TempY 
2740DEX 

1020LDX TX 1440LDY TempY 1860CMP#O 2280LDY TY 2690JSR Read 
2700CPX#128 
2710BEQ Compl 
2720.Testleft LDX TenpX 
2730LDY TempY 
2740DEX 

1030LDY TY 1450LDAH224 1870DEQ Xle-ft 2290DEY 

2690JSR Read 
2700CPX#128 
2710BEQ Compl 
2720.Testleft LDX TenpX 
2730LDY TempY 
2740DEX 

1040JSR Plot 1460JSR Plot 1880CMPM1 2300STX TempX 

2690JSR Read 
2700CPX#128 
2710BEQ Compl 
2720.Testleft LDX TenpX 
2730LDY TempY 
2740DEX 

1050LDX HX 1470STX HX 1890BEQ Xright 2310STY TcmpY 

2690JSR Read 
2700CPX#128 
2710BEQ Compl 
2720.Testleft LDX TenpX 
2730LDY TempY 
2740DEX 1060LDY HY 1480STY HY 1900CMP#2 2320JSR Read 

2690JSR Read 
2700CPX#128 
2710BEQ Compl 
2720.Testleft LDX TenpX 
2730LDY TempY 
2740DEX 

1070LDAW224 1490TNC Len 1910BEQ Xup 2330JSR Jump 

2690JSR Read 
2700CPX#128 
2710BEQ Compl 
2720.Testleft LDX TenpX 
2730LDY TempY 
2740DEX 

1080INY 1500RTS 1920CMPM3 2340LDX TX 2750JSR Read 
2760STX&70 
2770LDX TtimpX 

1090STY HY 1510.Oright LDX HX 1930BEQ Xdown 2350LDY TY 
2750JSR Read 
2760STX&70 
2770LDX TtimpX UOOJSR Plot 1520LDY HY 1940JMP Ret 2360INY 

2750JSR Read 
2760STX&70 
2770LDX TtimpX 

1110JSR Edge 
1120JSR Tail 

1530INX 
1540 JMP ReadO 

1950. Xle-ft LDX 
1960LDY HY 

HX 2370STX TenpX 
2380STY TempY 

2780LDY TempY 
2790INX 
2800JSR Read 
2810CPX#128 

1130RTS 1550.Oup LDX HX 1970DEX 2390JSR Read 

2780LDY TempY 
2790INX 
2800JSR Read 
2810CPX#128 1140.Testch LDX Dir 1560LDY HY 1980.ReadX STX TempX 2400JSR Jump 

2780LDY TempY 
2790INX 
2800JSR Read 
2810CPX#128 

1150CPXW0 1570DEY 1990STY TempY 2410LDX TX 2B20BEQ Comp2 
1160BED 0left 1580JMP ReadO 2000JSR Read 2420LDY TY 2830JMP Newtai1 
1170CPXM1 1590 .Odown LDX HX 2010CPXK130 2430DEX 2040.Compl CPX&70 
1180BED Oright 1600LDY HY 2020BEQ Dead 1 2440STX TempX 28S0BNE Testleft 
1190CPXM3 16101 NY 2030 JMP Ret 2450STY TempY 2860RTS 
1200BEQ Odown 1620JMP ReadO 2040.Dead 1 JMP Finish 2460JSR Read 2870.Comp2 CPX&70 
1210CPX#2 1630.Chi eft LDX HX 2050.Xrxght LDX HX 2470JSR Jump 2880BNE Newtai1 
1220BEQ Oup 1640LDY HY 2060LDY HY 2480LDX TX 2B90RTS 
2900.TestY CPY HY:BNE RetflsRTS 3280X*/.=?X: Y'/.=?Y: IF <USR <Read) AND&FFOO) DIVSclOO= 128 THE 
2910.Testx CPX HX:BNE Reta:RTS N GOTO 3270 
2920.Newt ail LDX TempX 3290?Count=128 
29301.DY TempY 3300FNDPRDC 
2940STX TX 3310PRINTTAB< I ,4); "You arc? dead"'" You grew to a leng 
2950STY TY th of "?Len 
2960PLA: Pi l\ 3320S0UND1,1,0,10 
2970RTS 3330PRINT''" Do you want another game<Y/N)" 
2980 - Finish LDA Ml: STA?/71: PLA: PLA: RTS 3340«FX15,1 
2990.Counter DEC Count:BEQ Change:RTS 3350AS=GFT* 
3000.Change LDX X:LDY Y:JSR Read:CPXI» 128: BEQ End:LDA# 3360IF A*="Y"THENG0T03030 

3370END 226:IDX X:LDY Y:JSR Plot:.End RTS: 3 
3360IF A*="Y"THENG0T03030 
3370END 

301ONEXT 
Plot:.End RTS: 3 

33BODEFPROCDEFINE 
3020AaGET 3390VDU19,0,3,0,0,0«VDU19,1, 1,0,0,0 
TIÔ rtMnnFfl 3400VDU23;8202;0;O;0; 
3040PR1NT Do you want instructIons?<Y/N) 
3050A*™6E T *: IF A*- " Y " THENPROCINSTRUCT 

• 3410VDU23,224,231,231,231,24 ,24,231,231,231 3040PR1NT Do you want instructIons?<Y/N) 
3050A*™6E T *: IF A*- " Y " THENPROCINSTRUCT 3420VDU23,225,226,S4,127,127 ,127,62,28,8.0 
3060PROCSETUP 3430VDU23,226,8,28,62,127,62 ,28,8,0 
307CPR0CDEFINE 3440ENDPR0C 
3080CLS:COLOUR129 3450DEFPR0CSETUP 
3090PR1N1 TAB(0,3) ; ' 3460^HX=10:?HY»15 

";TAD(0,29);" 3470?TX=12:?TY= 15 
3480?Count=128 

31O0FORI«3TO29:PRINTTAB<O,I);CHR*32;TAB<39, I );CHR*32: 3490?Len--3 
NEXT 3500?Dir-0 
3110C0L11UR128: COLOURl 3510?X=RND(38):?Y=RND<24)+4: IF (USR(Read)ANDfcFFOO)DIV 
3120CALL Donake &100=128THENG0T03510 
3130CALL Dtarg 35207*71=0 
3140CALL Snakt? 3530ENDPR0C 
3150CALI. Counter 3540DEFPR0CINSTRUC1 
31601 F?&71 = 1 Tl IENG0T03310 3550CLS 
31701FINKEY <-66)THFN?Di r=2 3560PRINT TAB(10)"«**»»»*SNAKE***«*»*" 
3180IFINKEY <-98)THEN?Dir=3 3570PRINT'"You are a snake in a garden." 
3190IFINKEY<-86)THEN?Dir=0 3580PR1NT'"You must eat the strawberries, "CHR*225" w 

i FINKEY .< -102) THEN2DiP" J. - f*.icf"i eventualiy mutate into poisonous fruit'; "CHR*226 
3210FORN=0T050:NEXT " which you must not eat" 
3220IF ?Count=0 THEN PROCNEW 3590PRINT"You also die if you crash into the wall or 
32301FTCount=12BTHENG0T03130 eat yourself" 
3240G0T03140 3600PRINT'"A-UP N-LEFT"'-Z-DOWN M-RIGHT" 
3250DEFPRGCNEW 3610PRINT•"Press any key to continue" 
3260S0UNDI,1,100,5 3620A=GET 
3270?X=RND <38):?Y=RND<24)«4 3630ENDPROC 

The Sirus Grid 
Andrew FarlOW, f l f ' ^ ' ' " ^ " ' . .. r 

Portsmouth. ffiffi- j^J 

T H I S GAME FOR t he V i c - 2 0 requ i res 3 K 
expansion and a joystick.The instructions are 

as follows: 
A choice o f skill is available before you 

start. 
You have been sent to ihe gr id, where you 

wi l l be required to collect the light discs, 
which wi l l be in each o f the four corners of the 
grid — i f you have chosen an easier level of 
skill there wi l l only be light discs in the top 
corners o f the grid. 

Growing horizontally f rom the middle left 

and right of the gr id and vertically from ihe 
top of the grid, there is a l iv ing wall. The 
horizontal walls w i l l grow towards the centre 
of the grid; you w i l l lose a life i f either of the 
horizontal walls reach the centre of the grid. 

I f the vertical wall reaches the white cross 
lower down the grid you wi l l also lose a life — 
the white cross wi l l be placed according to the 
current skill level. The higher the skill level 

(continued on page 177) 
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Z X M 1 C R O F A I R 

N M N 

nmogno 

aiwpmjv 
ON APRIL 

28th 

See the best and see it ALL at Ally Pally on 
28th April 1984. The ideal day out for every 
Sinclair Computer owner! 

Doors open at 10 a.m. and you 
can stay all day for only £1.25 

adults or 60p (kids under 14). 
Of course we'll have to ask you to leave 

at 6 p.m. when the exhibition closes, but 
by that time you should have seen all the 

new software, hardware, add-ons. books, 
computers, user groups, and picked-up one of 

those bargains that has become a regular 
feature of the show! 

So make a note of the date: 
Saturday 28th April. 

You'll kick yourself 
if you forget it! 

U I B E SPECTRUM 
n i n e SOFTWARE 

CHOOSE FROM OUR VAST RANGE 
FREE 26 page CATALOGUE with lull details of our range of over 280 
different programs fo r theZX SPECTRUM. All hired with the consento f 
the publ ishers. Whether you prefer to ZAP aliens, get lost in an 
ADVENTURE game. EDUCATE your chi ldren. CALCULATE the family 
finances or COMPILE machine code programs WE HAVE THE RIGHT 

TAPES FOR YOU TO HIRE. 
FAST SERVICE 

We stock up to 60 manufacturers ' original copies of each tape (over 
3000 tapes in stock), and can normally despatch your tapes the day we 

receive your order, and we always use first class post. 
LOWEST PRICES 

We believe our pr ices are the lowest of any library, yet we offer the 
LARGEST range of tit les. Hiro up to 3 tapes at a t ime, for 2 weeks, for 

only SI .07 each (inc. VAT & p&p). 

FREE TAPE HIRE 
For a l imited period, wc wil l send your lirst tape (your choice) FREE, so 
join our library now. You can't afford NOT to! If you've tr ied another 
library and are wary of our claims send a stamp and we'l l gladly send 
you a copy of our catalogue - we're confident you' l l join when you see it! 

200 Mulgrave Road, 
Che am, Surrey SM2 6JT 

I enclose cheque for £6.00 for LIFE MEMBERSHIP and I understand that 
my first tape hire will be FREE. If. within 28 days. I'm not delighted withyour 
service you'll refund my membership fee. 
Name 

Address 

YC5 

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

O n e 1 c o m p u t e r s 4 8 K f l 4 3 I f 1 4 1 1 
£ 1 5 ' Or ic c o l o u i printer £ 1 3 4 t £ 1 2 3 > 
r 1 4 0 N o w Sinc io i ' Q L C o m p u t e t £ 4 9 5 
( 1 4 5 5 1 £ 4 7 5 M e w S i n c l a i r Q L 
C o m p u t e C 4 9 5 ( C 4 5 5 ) £ 4 7 5 . Sfnclsis 
S p e c t r u m 4 8 K £ 1 3 1 l £ 1 3 l | £ 1 4 3 . 
S p v c i H i t n I 6 K £ 1 0 1 l £ 1 0 5 ! £ 1 1 7 . 
MmimkITIVI: £ 7 0 l £ 6 5 l £ 7 5 . R S 2 3 2 
i n t e r l a c e 1 7 0 | C 6 5 > £ 7 5 9 l « o k 
lYUCrOifllvi; cartridges £8 I £S< £9. 32K 
m o m o i y ui>gr<iilr k i t I i ) ' I 6 K S p c c t ' u m 
i i ssue 2 ami 3 n n l y i £ 3 1 t £ 2 8 i £ 3 0 . 
Fui lei M a Riot Un i t f<n t h e S p c c t r u m 
< n c l u d » n g s p e e c h u n i t . s o u n d 
s v n t h o s i z a r . a m p h l i e i nn:l j o y s t i c k por t 
£ 5 6 l £ 5 6 i £ 6 2 . Fuller lul l s i z e d F D S 
k c v & o a r d for t h e Spfto. truni w i t h t r o p c r 
s p a c e Cai C h 2 l f B 2 l l f > 7 S p c c t r u m 
p n n t e i i n t o r f . i c n ; . w i t h c . i b l o s -
C c n t i c n cs £ 5 7 t £ 5 3 i £ 5 8 . R S 2 3 2 £ 3 5 
<£33> £ 3 8 . Z X p r . n t e i f - 1 1 ( £ 4 0 ) f 5 0 5 
pr inter rol ls £ 1 3 l £ 1 Gj £ 2 1 . / X 8 1 
C o m p u t e r £ 4 5 ( £ 4 4 ! £ 5 4 Z X 8 I I K K 
i a m oacCs £ 2 8 i £2G> £ 3 0 . 

C O M M O D O R E C O M P U T E R S 
C o m m o d o r o 6 4 £ 2 0 4 ( £ ! S 4 l £ 2 0 4 . 
V i c 2 0 C 1 0 4 l £ 9 7 1 £ 1 17 C o n v e n o r to 
a l l o w m o s t o r d i n a r y m o n o c a s s e t t e 
r o c o r d c ' 5 to !>c u s e d w i t h t h e V i c 2 0 
a n a C o m m o d o r e 6 4 £ 1 0 9 5 l £ 111 £ 1 3 . 
B a r g a i n p a c k a g e : - c a s s e t t e c o n v e n o r 
• c o m p a t i b l e c a s s e t t e r e c o r d e i £ 3 / 

( £ 3 8 ! £ - • > C o m m o d o r e c a s s e t t e 
r c c o r O c £ 4 3 I £ 4 4 1 £ 5 0 . C e n t r o n i c s 
p u n t e r i n t o r f o c o s for V i c - 2 0 a n d 
C o m m o d o r e 6 4 £ 4 5 ( £ 4 4 ) £ 5 0 . R S 2 3 2 
pr inter i n t e r f a c e £ 4 5 I T 4 4 I £ 5 0 1 5 4 1 

Disc d n v e s £ 2 3 3 ( £ 2 0 9 1 £ 2 3 4 . 1 5 2 5 
P ' inter £ 2 3 5 ! £ 2 2 0 l £ 2 4 5 . 1 5 2 6 
P ' in tc f C 3 5 0 I £ 3 3 0 5 £ 3 6 0 . 

A C O R N C O M P U T E R S 
£ c c t i o o £ 2 0 3 ( £ 2 0 9 * £ 2 2 9 . 3 H C 
M o d e l B £ 4 0 4 I £ 3 5 7 ; £ 4 8 7 1 4 ' 
C o t o i u m o n i t o r £ 2 2 8 t £ 2 2 9 ! £ 3 1 9 . 
K e n d n d o u b l e d e n s i t y d'frk i n t e r f a c e 
s y s t e m l o i b e e b £ 1 3 9 l £ 1 2 G I £ 1 3 5 . 
3" F l o p p y d.sc d r ive £ 1 7 8 ( £ 1 6 0 1 
£ 1 9 0 . 8 0 tracfc d o u b l e s ided 5 . 2 5 " 
d n v e s S m o l e 4 0 0 8 0 0 K £ 2 ^ 5 
i £ 2 3 0 ! £ 2 5 0 , D u a l 8 0 0 1 6 0 0 L £ 4 5 5 
1 1 4 2 0 1 £ 4 5 0 

PRINTERS 

Brother H R S £ 1 8 5 i f 1 7 1 1 £ 1 9 0 E p s o n 
R X 8 0 £ 3 0 6 i f 7 7 1 ) £ 3 0 2 . E p s o n 
R X S C r T £ 3 4 6 ( £ 3 1 6 1 £ 3 4 6 . S h t n w a 
C T I C P 9 0 £ 2 2 5 ( £ 2 1 8 i £ 2 4 8 . E p s o n 
F X 8 0 £ 4 4 0 : £ 4 0 8 > £ 4 3 8 . E p s o n 
V 1 X 1 0 0 3 £ 4 9 4 { £ 4 6 5 1 £ ^ 9 5 . O k . 
M i c r o b e 8 0 £ 2 1 3 l £ 1 9 7 ! £ 2 3 8 O k i 
\ l i c r o l m e 8 4 £ 8 3 1 C o m b i n e d m a t i x 
p u n t e r s a n c e l e c t r i c t y p o w r i t e r s : 
8 r o t h e r E P 2 2 £ 1 7 3 { f l 6 6 l £ 1 9 6 . 
3rothc< E P 4 4 £ 2 5 8 i £ 2 3 5 l £ 2 6 0 . 
S m i t h C o r o n a T P 1 D a i s y w h e e l p r i n t e rs 
£ 2 5 2 I E 2 2 5 J £ 2 5 5 O n e c o l o u r p r - n t c 
£ 1 3 4 < C 1 2 3 ) £ 1 4 0 . I n t e r f a c e s to r;»n 
t ' w a b o v e pr in te rs ' r o m V i c a n d the 
C u m n i o o o i e 6 4 1 4 5 l £ 4 4 i £ 5 0 . W e 
c a n s u p p l y i n t e r l a c e s t o run t n e a o o v e 
p r m t e i s lr«n;> S h a i p c o m p u t e r s £ 5 8 
( £ 5 2 > £ 5 5 

S W A N L E Y ELECTRONIC S 
T h e C o m p u t e r E x p o r t Spec ia l i s t s . 

Dep t Y C . 3 2 Go ldse l Rd. . S w a n l e y . Ken t BR8 8EZ. Eng land . 
Te l : S W A N L E Y ( 0 3 2 2 ) 6 4 8 5 1 

Nothing tixii.i iu pay. Ail prices ore inclusive. UK prices .ire shown first and include 
pout .vul VA Y. I hi: sucortd pr rcc m brockets is for export custornv's m Europe aiu) 
includes inot 11 tut nit mutt postarjp The third puce is for export customers ouls/de 
Europe OncUidnig Aiisirukn del mid includes insured sirmsil pcsittgo. Official o<dets. 
welcome. 
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SOFTWARE FILE 
(continued from page 175) move f rom left to right along the bot tom of must go down to the bot tom o f the gr id , 
the higher the whi te cross, and so the less t ime t h c T h i s w i l l randomly fire a laser bolt where this is a door — marked D — there you 
you have to collect the discs. wh ich is lethal. must wait un t i l you are let in. You w i l l then 

Another d i f f i cu l ty is a laser, wh ich w i l l When you have collected all the discs you go onto the next gr id ski l l level. 

» 

J POKC36879,93> P0KE36878,13 8S0 FORH-BTOE 
3 PRINT ' J 1 9BB POKEM,174 
3 POKE37879,233 913 P0KE36Q77,2O0-H 
7 P0KE36869,233 1)PB FORT-0TO101 NEXT 
10 FORB-7424TO7432iPOK£B,0tlsEXT 930 IFM" INT<X2 >THEMK2"X2 »1IPOKEM.230:OOSUB1360:GOTO 1OG0 
S0 U0-7I6B 840•IPM"(NT<X1>THEr*(l-XI-1:POKEM,230iOOSUB1360:GOTO1060 
£3 FORN-2 10TO238iF0RE-NT0N*4:P0KE36B76,EtNEXT 930 IFM»|MT<YJ >TH£WT1=YI - £21 POKEM. 230 > GOSUB I360 t GOTO 10GO 
30 F0RT-0T03ir«XT 960 1FM< 77G8THENH0KEM,219s GOTO1030 
40 REAUOD 970 POKE36877,20B-H 
43 POKEUD,OD 980 POKESH,0iPOKESH*2£,LC 
30 UD-UO+l 990 POKEM.219 
33 NEXTlP0KE3687G,6 1000 M=M+F1 
100 OATAB,£4 .E0 ,>26 .66 ,126 ,186 ,6 0 1010 SI-PEEK <M» I > -2330RPEEK <M 1 > «233THEN1030 
t10 DATA12B,126 ,12G,186 ,36 ,100 ,4 .6 1020 NEXTsPOKEM-F ! , 219 
120 DATA 1 8 6 , 1 2 6 . 1 2 6 . 1 2 6 . 3 6 , 3 G , 3 8 . 9 6 183B IP8R<2THENP0KE7770,209iP0KE7787.218 
136 D A T A 0 , 3 6 , 3 6 , 1 6 , 1 8 4 , 1 6 , 4 0 , 6 8 1040 IFSR >ITHENP0KE7770.209•POKE7770.2 181POKEB122,21 1 
140 DATAQ, 0 » 5 3 " . 1 2 9 . 1 8 3 . 1 4 8 , J 4 0 . 1 8 3 . 1 2 3 1030 IFSR >2THENP0KE777B,2O9IP0KE7787,218'POKEB122,211 IPOKEO139,183 

200 P0KE3687B,13 
2 i n PRiNT-^ jaaa iBi - ; 
230 PRINT'* UMICH 6RID 00 YOU• 

1068 P0KE36B77,0IP0KE36376.0:RETURN 
1070 f ' T T P f l T f i , f ' p n 1 MT• 1 U B M H W 1 W M H C L L 00NLMBH1 

200 P0KE3687B,13 
2 i n PRiNT-^ jaaa iBi - ; 
230 PRINT'* UMICH 6RID 00 YOU• ADVANCE TO LEVEL • : SR* | 
240 PRINT'M WISH TO ATTEIfT • 1BS0 YD^YO-22!CB=B 
230 PR INT"MM THE LOWER THE 6R10 " 1390 PR!NT'M"JISR»SR•1sSC-SC«38B«SI»8N410/2:GOTO40O 
268 P R I N T ' * THE EASIER I* 1100 L T"L1 - 1 ' I FL I=0THENI378 

111IJ IPL 1 -2THENL 1 *CC " 
280 GETSR»«1FSR*--*THEN2BB 
310 SR"VAL<SR»>"SR*-** 
320 POKE3RB79,172 

QI-U r npvo mwT Atxtcrui PARI n u f ^ i IQHI 

1120 lFl.t-lT»IENLl*=*C* 
1130 PRlNT'.JgttWMM' l 
l i e s i r i r iTTirm n II ir — — M i l L I F E LEFT- :GOTOI 160 

OHO n t n ^Ur in j un i MmJnr.w r rmi,uw\ v ' J JU•* 

360 PRINT-MMH LEVEL * l SR 

1 1 3 0 PR I N T * I N M H U H L " 21.1 > ' L I V E S L E F T * 
1160 F O R K S " I T 0 5 
1 170 F0RR-2OOTO18BSTEP-1:P0XE36876,R' NEXT 

370 CS-01SI«SR«10/21L t »3iSM»8166:LC- 1 1180 FORR"I80T0200lPUKE36B76.R'NEXT 
300 YD-8130-SR»22 1190 NEXTIP0KE3687B,0 
390 L!»-"CCr. ' 1200 GOSUB1220 
400 GOSUB1220 1 2 1 0 GOTO440 
410 PRINT*aUN3R10' ;SR 1220 FORF»2O0TO23O«rORN»ETnE *3iP0KE36876,N:NEXTtKEXTiPOKE368/6,0 

1225 P R I N I - « - ; 
430 P0KE36874,0 1230 A*- • 
4 4 0 P 0 K E 8 1 7 4 , 4 1240 F0RA-BTOHQSPR1NTA*;:P0KE36877,200: »«XT:PRINT'S"J 
430 IF8R<2THCNP0KE777B,209'POKE7707,210 1230 POKEB184,tS?:P0K£3Q904,s:POKE8183,192 «POKE30905,6 
460 IFSR >ITHEr*»OKE777®.809:P0KE7787,2 IS:POKES 122,211 i260 o » - - a » 111111 m + w n - i i i i i n r 
4 7 0 I F 8 R > 2 T H E N P 0 K E 7 7 7 O , 2 0 9 1 P O K E 7 7 0 7 , £ 1 8 I P 0 K E 8 1 2 2 . 2 1 1 I P 0 K E 8 1 3 S , 1 9 3 1270 FOR« = BTOcOiPRlNTB*; :rvEXT 
4 8 0 X I " 7 9 0 0 I Y 1 " 7 7 3 S I X 2 - 7 9 2 I I20e PRINT-»sag-;IF0RA-0TO2I:PR1NT-»T'/INEXT 
4 3 0 8 H - 7 8 I 0 I A V - 1 IE90 P0KE8184,2IB:POKE30904,6!POKE8183.219.-POKE39905,6 
300 POKEYD«30720,1 1300 P0KC36877,OiFORT-0TO40(NEXTTiF0RE-200T0170STEP-2'POKE3B877,EI 
310 00SUB71® J 4 E X T * P 0 K E 3 6 8 7 7 , 0 
312 POKESH,0iPOKESH*22.LC ! 3 S 0 FDRF- 180T01301P0KE36673,E!NEXT:POKE3G673,0 
313 IFLC-ITHEM.C-2IGOTO32R 13EJ0 F G R P ^ 7 6 8 0 T 0 8 1 6 3 S T E P 2 2 J P O K E P , 2 3 3 I R>CXT 317 IFl.C-2THEM.01 1330 F0RP^7701 TUB 163STEP22JPOKEP,243:NEXT 

1340 PH I N T ' T S S M G R I D " J S R 
38B P0KE8174 > 4 1 3 3 0 R E T U R N 
340 PR JNT*flMHHMMMSCOR£*; sr. I3G0 POKE36877 ,0 1 FORM® 1 3flTO200» POKE360 / 8 . NI NEXT l SC-SC «C I I RETURN 
330 SM-3M»UPOKESM,230IPOKKSM-1 .219 1370 POKE3B869 .240 t H H l t J T ' j a M U G A M E O V E R" 
360 IFSM>8l82THEf*>0KESM,2ISISM-8167 1 3 0 0 p R i N i-ma YOU S C O R E O - » S C 
370 IFL"17THCM.-0IGOSUB880 1390 FORN=230TO18®STEP-1»F0RG=NT0N-4STEP-ItP0KE36B76.0iNEXT1NEXI 
380 IFPEEK <7770> < >208ANOPEEK(7787) < >2 18THENCJ"1V I4e8 FORN-2OOTO190STEP- 1 :POKE3fin7G,Nif>£XT 
390 IFCJ-I7AN0PEEK<8122>< >21 1*N0PEEK<8 139> < > I93THENT. J =0 JPOKE3G076 , 1416 P0KE3GB76,0 

2 0 0 : 0 = 0 * 0 . 5 ' C D »17 1420 P R I N T - a P R E S S THE F I R F -
600 CFD-1NT<D>THENP0KE36876,B 1438 PRINT - * BUTTON TO* 
620 IFPEEK <36876 >-288AM3PEEK<SH*22>-4TXEN1070 1440 PR I N T ' a i P LAY AGAIN* 
830 I FX I < 7800THE NP0KEX1 ,218IX1-K1+1 14 30 W A I T 3 7 1 3 7 , 3 2 : LTT I T 3 7 1 3 7 , 3 2 , 3 2 
6 4 0 I F X 8 > 7 8 2 2 T H E K * > 0 K E X 2 , 2 1 9 « X 2 " X 2 - 1 I 4 E 0 RUN 
630 IFYl<7734THENP0KEY1,2 191YI-Yl*22 1470 GOSU87I0 
6 6 0 P O K E INT ( X I ) , 2 3 0 S P O K E I W T < Y L ) . 2 3 0 I P O K E 1 N T < X 2 > , 2 3 0 1 4 9 0 P 0 K E 3 6 0 7 5 , 1 4 0 
670 X1»X1*0. 14IX2-X2-0. 14« IFAV-INr<AV>THENYI-Yl»22 1430 PUKESH .0 IP0KE8H-22 ,I.C 
680 JFXI>791I0RY1>Y00RX2 <7911THEN! 100 1300 F N R K L » S M T 0 S M - 4 1 8 S T E P - 2 2 
630 1FRKJ<8><0.2ANDCB< >I7AH0SM< >0174THENGOSUB1470 1310 POKEKL.194 700 AV"AV«8.23'GOTOS10 1S20 IFPEEK <SH>-134IHENP0KE36877,8 t GOSUB1380 
710 P0KE37139.0'P0KE37134,1271U-PEEK<37137>IUO-<<UANC4>-0> 1330 f«XT 
720 UI —( CUANO8>-0>«U2"< <UflN016>-0> tU4•<<UftM132)-0> 1340 F0RKI .-SMT0SM-4 1 B S T E P - 2 2 I FOKEKL ,2 19 
730 LI-PEEK < 37 132 > < U3- - < <LWKT) 128 > -0 > • P0KC37 134 ,233 1330 NEXT 
740 IFU0< >0AM3PEEK<SH-22X>230ANOPEEK<SH-44>-2l9THENSH-SH-22s 1360 POKE36B73.0 F I - - 2 2 fPOKESH >82 ,c! 1 9 ICF-17 
730 IFCF-17THENCF «0:POKESH «44,218 1570 RETURN 
760 IFUK >0AtvOPEEK<8H«66>O23OTHENfiM-SH*22iF I-221P0KCSH-22,2 19 ICF-17 1380 FORT'OTOIOOirCXT 
7 7 0 I F C F - 1 7 T H E N P 0 K E S H - 4 4 , 2 1 9 1390 P0KE3B875.0'P0KE3EB77,130 
700 1FU2< >0AM3PEEK <8H-1>< >230ANDPEEK <SH-2 > < >233TH£NSH«SH-11CJ * 17 1680 ES-SH-IIE2-SIM 1 IE3«8H-22IE4-8H*22»E3-SH-23IE6"SN»£3 
790 IFCJ»17THENCJ~0:FC=-IIPOKESHM,213«P0KESH*23,219 1618 POKEEI,81SP0KEE2,124:P0KEE3,98 IP0KEE4,123:P0KEE3,70:P0KEE6.112 
800 IFIJ3< >BAM)P£EK <SH* I >< >230M-DPEEK<SH*2>< >243THENSH-SH• 1 tCJ»17 1620 POKEEI ,2 I9 iP0KEE2,219IP0KEE3.219«P0KEE49JP0KEE3,219 « 

P0KEE6,S13 810 IFCJ-17THENCJ-0.-F t = 1 :P0KESH- I ,2198POKESH+2I ,219 
1620 POKEEI ,2 I9 iP0KEE2,219IP0KEE3.219«P0KEE49JP0KEE3,219 « 

P0KEE6,S13 
820 IFU0<>8ASOU2OBTHEM;l»-23 1630 E 1-E1-1sE2*E2»I«E3*E3-2£ 'E4-E4 +22:E3"C9-23 'E6=E6»£3 
£ 3 0 !FUO< >0ANDU3< >0THEMr 1"-21 1640 IFE3-SH-I32THEN1G60 
8 4 0 IFll 1 < >0AW)U2< >0THEMR I -21 1630 G0T01610 
030 IFUI< >8AN0U3< >0THEMc I "23 1660 FORE -130TO24O« P0KE3B077,E"F^XR 
860 IFU4< >0THENL"17 1670 FORT-BTO2O0ItCXT 
870 RETURN IBftO FORE"240T0200STEP-!IPOKE3G077,EtNEXT 
8 9 0 M ' S H 163D POKE36877.0IGOTOI100 

Back-up 
John Chippendale, 
Basingstoke, 
Hampshire. 

T H I S PROGRAM w i l l enab le y o u ro m a k e back-
up copies o f practically all Basic and most 

machine code programs. 
I.oad the program and when finished it w i l l 

run itself. T o get out o f ihis press Run/Stop, 
this should cause a sound to be heard. T h i s 
can be stopped by pressing the Run/Stop and 
Restore keys. When all is ready the program 
can be Run and first t ime round the computer 
w i l l show: 

P R E S S P L A Y O N T A P E 
O K 

The computer w i l l not display Searching 
although it is really. It w i l l also only load the 
first part o f a program i f the program is in two 
or three parts. When it has loaded the first 
part, another sound w i l l be heard. T h i s means 
the computer is wai t ing for the original 
cassette to be replaced w i t h a blank cassette. 
Af ter this the screen w i l l show: 

P R E S S P L A Y O N T A P E 
0K (continued on page 179) 
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You're going to a computer class. 
You have a computer in one hand, 
a tape, plug, leads, and two manuals 
in the other. . . and it is raining. 
It is a half mile to the the 'bus stop.' 

Now ask yourself one important question . . . 

COMPUTER 
REALLY PORTABLE? 

The Jenart dedicated range of computer 
carrying and storage cases. 

Designed respectively for 
ELECTRON,DRAGON & B.B.C.MODELS 

Attract ively cons t ruc ted in a heavy-duty ant ique vinyl f inish, your 
computer wil l fit snugly into the co loured foam- l ined interior. All edges are 
sturdi ly doub le -bound for added protect ion against accidenta l knocks, and the 
adjustable straps are made of real leather. 

An Invaluable accessory for the por tab le compu te r , these cases are 
avai lable to you at less than the cos t of m o s t c o m p u t e r so f twa re . If you 
are In any way d i sa t i s f i ed w i t h a Jenar t p roduc t , we a lways under take t o f 
re fund you money ( inc lud ing postage) prov ided it is re tu rned to us 
undamaged w i t h i n four teen days of del ivery. 
•All cases have a reinforced carrying handle 

Z X 8 1 / S P E C T R U M Sis N E W ! 

MUSIC SYNTHESISER (Stereo) m 
- 1 6 LINE CONTROL PORT 

VIBRATO 
CONTROL 

Play 3-part music, sound effects, drums etc. Full 
control of attack, decay and frequency. 
Input/Output lines provide control and monitor 
facility for Home Security. Robot Control, Model 
Railway etc. etc. Works with or without 16K RAM. 

Full instructions-software included. 
Add keyboard to make a live performance 
polyphonic synthesiser! 
Note: up to 3 units can be used simultaneously; 
giving 9 music channels & 48 l.'O lines 

A M A Z I N G V A L U E 
A T O N L Y 

£ 1 9 . 5 0 (KIT) 
£ 2 5 . 5 0 (BUILT) 

THE COMPOSER 
Synlhes«su.' Music 
Programme. 
Enter & play 3 pan harmony 
Includes demonstrations. 
(Snectrum ZX81>rccommcndcd £7 

TALKING HANGMAN 
F o r C n a i t e r b o x ' 
T h e c l a s s i c g a m e 
Cla im 5 its v ic t ims r v-;v>;; .1 
w i t n a O r / vor .a l • v J 5 * 
a c c o m p a n i m e n t ( S p e c t r u m ) £ 6 

ZX ARP/DRUMSEQ 
Fascinating synines'$er 
demonstrations Generates 
automatic scouences and 
plays l.'om keyboard. Some 
weird eflects (Spectrum) 

= H CHROMACODE?????? 
Can you deluso Ihe bomb by 
cracking '.lie secret 
comoinalon b«for« tine runs 
out7 With Chatterbox voice 

£6 • output (Spectrum) £6 

19 SPIRE LAKE, BISHOPS NYMPTON, SOUTH MOLTON, DEVON, EX36 4NY 
Telephone: Bishops Nympton (076-97)693 

A QUALITY BRITISH HANDMADE PRODUCT S I S 
" J e n a s t T r a i l i n g a r e t h e s o l e m a n u f a c t u r e r s of t h e J e n a r t d e d i c a t e d i . i ng f : o l c o m p « i t c r c a r r y i n g c a s e s . 

COLOUR MODULATOR * , T £ 1 6 
RGB in. PAL UHF out (not lor ZX) BUILT £ 2 2 

I Please add VAT at 15% to prices. 
| Barclay/Access orders accepted by telephone 

All enquiries 
S.A.E. please | 

W I L L I A M g f f i S T " 0 " 5 6 

C T T " | 1 A R T " Nr. Salisbury 
J 1 1 1 Wiltshire SP4 OOZ 

L S Y S T E M S L t d Tel 098 064 235 

W I L L I A M g f f i S T " 0 " 5 6 

C T T " | 1 A R T " Nr. Salisbury 
J 1 1 1 Wiltshire SP4 OOZ 

L S Y S T E M S L t d Tel 098 064 235 

W I L L I A M g f f i S T " 0 " 5 6 

C T T " | 1 A R T " Nr. Salisbury 
J 1 1 1 Wiltshire SP4 OOZ 

L S Y S T E M S L t d Tel 098 064 235 

B.B.C CASE; 
Holds Computer , 
Instruct ion Manual, and 
all leads. £13-95 

These pr ices inc lude postage and 
pack ing (U.K. only) and V.A.T. Please 
enquire about bulk order d iscount 
rates, send cheques or postal 
orders to: 

DRAGON 32 
& 64 CASE: 
Holds computer , t ransformer, 
leads & Manual £12-95 

ELECTRON CASE: 
Holds computer , t ransformer, all 
leads, we lcome tape and the two 
instruct ion manuals fit into a special 
inside pocket . £10-95 

TAKE US TO 
YOURlGACEn 

For ZX81 
SPECTRUM 
BBC 
TRS 80 
APPLE 
NASCOM 
VIC/PET'64 
(Please state) 

Every compu te r n e e d s 

CHATTERBOX II 
"L i s ten c reep, I a m the leader . 

N E W ! PITCH 
EXCLUSIVE! CONTROL 

C H A T T E R B O X II can say anything! 
Genuine phoneme synthesis - not just recorded 
speech - hence unlimited vocabulary. 
Programmable pitch for more natural intonation 
(exclusive to W m Stuart Systems)- solid tone 
cabinet for quality sound - integral beep/music 
amplifier. P L U S expansion socket for BIG EARS 
voice recognit ion system. Full instructions 
technical notes and software supplied with this 
outstanding educational unit. 
DEALER ENQUIRIES W E L C O M E 

As seen on BBC TV "Computer Programme" 

* B I G E A R S * 
S P E E C H 
I N P U T 
F O R A N Y 
C O M P U T E R 
Hugely successful Speech 
complete with microphone, 
instructions. 
BUILT TESTED & GUARANTEED 
PLEASE STATE COMPUTER: UK101. 
SPECTRUM, ATOM. NASCOM2. Vic 20. Micron. 
ZX80/81. PET. TRS80. MZ80K. APPLE II. BBC MICRO CBM 64 

ONLY £ 4 9 
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(continued from page 177) 
T h e screen should noi change at all. When 

the cassette is in press Play and Record and 
then press Return. T h e sound w i l l then stop 
and the computer w i l l Save the program that 
has been loaded. When ir has finished the 
screen w i l l be cleared and Ready appears. 

I f Run is typed in, the computer w i l l run 
the program it has just loaded, th is is w h y 
SYS256 must be used to re-run the program. 
T h e display this t ime w i l l be dif ferent and 
also a beep w i l l not be heard unless Poke 
36878,15:SYS256 is entered to re-run i t . T h i s 
t ime the screen w i l l show: 

PRESS PLAY ON TAPE 
OK 
SEARCHING 
FOUND abedef 
LOADING 

When the program has loaded, replace the 
or ig inal cassette again and press Play and 
Record again not forget t ing Return, the 
screen w i l l then show: 

SAVING abedef 
T h e screen w i l l go blank when it has 

finished and to re-run use the instruct ions as 
above. 

Sometimes on loading a program the screen 
might be filled/half-filled w i t h random 
characters. T h i s is noth ing to wor ry about 
because the program w i l l st i l l work. 

SOFTWARE FILE 

Utilities 
T P Love, 
Portsmouth, 
Hampshire. 

T H I S PROGRAM p rov ides t w o u t i l i t i es to l i ven 
the Dragon's text screen; the inversing o f any 
rectangle and the wrap-around o f any 
rectangle. Run the program and press any o f 
the keys to see them in action. T o use these 
ut i l i t ies in your own programs you need only 
add lines 10, 20 and the data statements to 
whin you have already. T h e n i f you want to 
inverse, for example, the box w i t h T . L . 
corner at 170 and BR corner at 340 type: 

P R I N T < G > 1 7 0 " " ; : U S R 0 1 ( 3 4 0 " ) 

Us ing this method you can get all the 
inverse numerals and punctuat ion that is 
unavailable direct ly via the keyboard. 

Vic Back-up. 

7 3 P 0 K E 3 6 8 7 8 , 1 5 1 2 1 D A T A 7 4 

8 0 F O R X = 0 T O 8 7 J R E A D Y : P 0 K E 2 5 6 + X , Y s N E X T 1 2 2 D A T A 1 6 8 
8 5 S Y S 2 5 6 1 2 4 D A T A 1 6 3 , 1 
3 0 D R T A 1 6 2 , 1 , 1 6 0 , 2 5 5 , 3 2 , 1 8 6 , 2 5 5 , 1 6 3 , 1 2 6 D A T A 1 6 2 , 1 

0 , 3 2 , 1 8 3 , 2 5 5 , 1 6 2 , 2 5 5 1 3 0 D A T A 3 2 , 1 8 6 , 2 5 5 
1 0 0 D A T A 1 6 0 , 2 5 5 , 3 2 , 2 1 3 , 2 5 5 1 3 2 D A T A 1 6 2 , 1 2 8 
1 0 4 D A T A 1 6 3 , 2 0 0 1 3 4 D A T A 1 6 0 , 1 
1 0 5 D A T A 1 4 1 , 1 2 , 1 4 4 1 4 0 D A T A 1 6 3 , 6 5 
1 0 6 D A T A 3 2 , 2 2 8 , 2 5 5 1 5 0 D A T A 3 2 , 1 8 9 , 2 5 5 
1 0 7 D A T A 2 0 1 , 1 3 1 6 0 O A T A 1 7 3 , 6 1 , 3 

1 0 8 D A T A 2 0 8 , 2 4 3 1 7 0 D A T A 1 3 3 , 0 

1 0 3 D A T A 1 4 1 , 1 2 , 1 4 4 1 8 0 D A T A 1 7 3 , 6 2 , 3 
1 1 1 D A T A 1 6 2 , 7 0 1 3 0 D A T A 1 3 3 , 1 
l i s D A T A 1 8 3 , 6 5 , 3 2 0 0 D A T A 1 6 9 , 0 
1 1 3 D A T A 1 5 7 , 1 2 8 , 1 2 1 0 D A T A 1 7 4 , 6 3 , 3 
1 1 4 D A T A 2 0 2 2 2 0 D A T A 1 7 2 , 6 4 , 3 
1 1 5 D A T A 1 6 , 2 4 7 2 3 0 D A T A 3 2 , 2 1 6 , 2 5 5 
1 2 0 D A T A 1 7 3 , 6 0 , 3 2 4 0 D A T A 0 

Dragon utilities. 

10 CLEAR200,32562s DEFUSR1=8<H7F33: DEFUSR2=&H7F37 
20 F0RI=1T0179:READX$: X=VAL (MStH"+X$) : T=T+X: P0KE32562+I 
, X:NEXTI 
30 IF T<>20751 THENPRINT"ERROR":END 
40 CLS6:PRINTQ201,"DEMONSTRATION";:PRINTQ236,"PROGRAM" 
;:PRINT@76,"TESTING";:PRINTG105,"1..2..3..4..5"; 
50 IFINKEY$=""THEN50ELSE PRINT039,"";:I=USR01(152) 
60 IFINKEY$=""THEN60ELSE PRINT@202,"";:F0RJ=1T013:PLAY 
"P86":I=USR02(246):NEXTJ 
70 GOT050 
8 0 D A T A i 0 , 8 E , 0 , 1 , D C , 8 8 , F D , 7 F , E 8 , 7 F , 7 F , E A , B D , 8 B , 2 D , C 3 , 4 
, 1 , B 3 , 7 F , E 8 

90 DATASE,0,1,10,83,0,20,2D,7,83,0,20,30,1,20,F3,F7,7F 
,EB,BF,7F 
100 DATAEC,10,BC,0,1,26,23,10,BE,7F,E8,A6,A4,88,40,A7, 
AO,5A,26,F7 
110 DATA8C,0,1,27,6A,IF,20,C3,O,20,B3,7F,EA,IF,2,F6,7F 
,EB,30,IF 
120 DATA20,El,10,BE,7F,E8,31,A5,31f3F,8E,7F,EE,F6,7F,E 
D,A6,A4,A7 
130 DATA80,5A,27,5,31,A8,20,20,F4,BE,7F,EC,F6,7F,EB,5A 
,31,3F,A6 
140 DATAAO,A7,A4,31,3F,5A,26,F5,8C,0,1,27,12,IF,20,83, 
0,21,F3,7F 
150 DATAEA,1F,2,F6,7F,EB,30,1F,5A,20,DE,10,BE,7F,E8,SE 
,7F,EE,F6 
160 DATA7F,ED,A6,80,A7,A4,5A,27,5,31,A8,20,20,F4,FC,7F 
,E8,DD,88,39 

Clock. 
3 DEF FNA <X > = I N T < X / 1 0 > * 1 6 + < X - I N T < X / 1 0 ) * 1 0 > 
6 P 0 K E 7 9 2 , 1 9 3 
10 A 0 » 4 9 I S 2 

2 0 F O R C = 0 T O 9 1 t R E A D H S 
3 0 L " A S C < L E F T » < H « , 1 ) > - 4 8 
4 0 R o f t S C < R l G H T < f ( H * , 1 > > - 4 8 
3 0 P O K E A D + C , < L + < L > 9 > * 7 > « 1 6 + < R + < R > 9 > * 7 > 
6 0 fvEXT 
7 0 D A T A A 2 , 0 0 . A D , 0 8 , D C , 2 9 , 7 F , 2 0 , 0 0 , 0 0 , A 2 , 0 3 , A D , 0 A , D C , 2 0 , 0 0 , 0 0 , 0 2 , 0 6 , A D , 0 9 , D C 
9 0 O A T A 2 0 , 0 0 , 0 0 ,AD , 0 9 , D C , A 9 ,BA , 6 D , 0 2 , 0 4 , S O , 0 3 , 0 4 , A 9 , 0 7 , 8 0 , 0 2 , D S , 9 D , 0 3 , D 8 
9 0 D A T A 4 C , 3 1 , E A , 4 8 , 2 9 , F 0 , 4 8 , 4 A , 4 A , 4 A , 1 9 , 6 9 , 8 0 , 9 D , 0 0 , 0 4 , 6 8 , 2 9 , 0 F , 1 8 , 6 9 , B 0 
1 0 0 D A T A 9 D , 0 1 , 0 4 , A 9 , 0 7 , 9 0 , 0 0 , D 9 , 9 D , 0 1 , D 8 , 6 0 
1 1 0 0 A T A 7 8 , A 9 , 0 0 , 8 0 , 1 4 , 0 3 , A 9 , 0 0 , 8 0 , 1 3 , 0 3 , 3 8 , 6 0 
1 2 0 S U " A D ••48 SH= I N T < S U / 2 5 6 > : S L = S U - S H « 2 5 6 
1 3 0 J H - I N T < A O / 2 3 6 > t J L « A 0 - J H » 2 5 6 
1 4 0 POKEAO « 9 , S L J POKEAO + 9 , S H 
1 3 0 POKEAD * 1 6 , S L : P 0 K E A D + 1 7 , S H 
1 6 0 P 0 K E A 0 » 2 4 , S L s P 0 K E A 0 + 2 3 , S H 
17© P 0 K E A 0 + 8 1 , J L « P 0 K E A D + 8 6 , J H 
1 7 3 P 0 K F 5 6 3 3 4 , P E E K < 3 6 3 3 4 > 0 R 1 2 8 
1 8 0 S Y S A D + 7 9 
1 9 3 P O K E 5 6 3 3 3 , P E E K < 3 6 3 3 3 > A N 0 1 2 7 
1 8 0 I N ^ U T " H 0 U R S ° ; H J P 0 K E 3 6 3 3 1 , F N A < H > 

2 0 0 I N P U T - M I N U T E S " > M : P O K E 3 6 3 3 0 , F N A < M > 
2 10 I t v f U T "SECONDS • ; S « P 0 K E 3 S 3 2 S , F N f l <S > : P 0 K E 5 6 3 2 8 , 0 
2 ? 0 htW 

Clock 
P Brett, 
Pasturefields. 
Stafford. 

y - j j 

T H I S PROGRAM FOR the C o m m o d o r e 6/1 
displays a clock ai the top o f the screen wh i le 
other programs are runn ing. I t uses a bu i l t - in 
hardware clock, locked in to the mains 
frequency, wh i ch provides B C D outputs. 
Line 5 def ines a func t i on to conver t 
dec imal to BCD — binary coded dec imal . 
L ine 6 d isab les the restore by po in t ing the 
NMI vector at a RTI ins t ruc t ion in the 
kernal ROM. 

Line 10 de f ines the s tar t ing address of the 
mach ine c o d e — this can be al tered as 
the program sor ts out any re locat ing. 

T h e program should be saved before 
runn ing as it news i tself on running. 
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Phone Ken Walford on 01 -6613139 or clip the coupon 
P In am interested in advertising in your July 

Name 
Job Title 
Company 
Address — 

in your July issue. Please let me have details. 

.Telex YCOJly 

I Hail this coupon to Ken Walford, Advertising Manager, Micro Business, 
j^Quadrant House, The Quadrant, Sutton, Surrey SM2 8AS, UK J j 
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EACH 

+ £ 1 . 1 5 
f OR POV & PACKING \ \ v ^ a * * 0 0 ^ ^ w 

\ x " TheZX Spectrum 
is the best Horriecom pu t er 

for Software, both educational 
and games. The main flaw is of course the y 

keyboard. This Classic 19.5 x 7.5 x 1.5" keyboard y s 
nousingaredesignedtoaccommodatetheZX8iandSpectrum / 
personal computer. A professional full size "Qwer ty " / 
keyboard has been designed, wi th full travel keysand a y ^ 
fu / /s /zespace/w.Specia l funct ionsarest ra teg ica l ly / 
P lacedfor rap idprogrammmgandeaseofuse. / / J 3 

Designed today for usersof tomorrow, you can / / .o"'" / 
play thefastestof gameswi th thegreates tof y / 
ease. l tseasytoassemble too.youneed / 
1 Screwdriver and 5 Minutes — Simple! ' ' ? 
Ava i lab le inaWhi tehous ingwi th / 
grey and whi te keycaps. y X / 

N E W 
S P E C T R U M 
K E Y B O A R D S 
The Saga 1 Emperor has an 
extra 28 ' extra special s ingle 
but ton funct ion keys 
including: 
Graphics. Delete. Edit. Caps 
Lock. S f 4 x + - = . . : : • " 
Microdrive Interface 1 
compatible, dedicated cursor 
keys sh i i ted and not shi f ted 
••>•:. .V.-K- ME AUPHCMTVI IOT <>A$E O* USE 

W O K I N G C O M P U T E R C E N T R E 
32 Chertsey Road, Woking. Surrey. Telephone: Woking (048 62) 23845 

See us at the Mid land Computer Fair NEC. May 4th-7th. Stand V2 Trade enquir ies (04862) 69527 

ADVENTUR 

ESULTS 

MARCH'S COM PETITION o f f e r e d 
adventure addicts the chance to 
escape from the confines of the text 
and the T V screen. In con junc t ion 
with Melbourne House we arc send-
ing eight finalists to Peckfortun 
Castle where they will act our a real 
adventure. 

T h e problem we set was part of ah 
adventure game that has yet to be 
played, and there was considerable 
a rgument among our panel of exper ts 
as to what the solution should be. We 
finally decided that the hest item to 
drop would be the bread while the 
most useful object to pick u p would 
be the bunch of keys. 

Keep the torch 
Clearly you could not afford to 

d rop the torch; adventure locations 
3re often badly lit so some source of 
light is vital. Wate r was thought to 
be more valuable than bread on the 
grounds thai you can survive longer 
without food than drink. Jabbar l ' s 
own suggestion that the bread should 
he retained lor use in laying a trail 
was dismissed as less relevant. 

Since the immedia te objective is to 
open a door the bunch of keys wen-
given preference over the dagger and 
staff. Choosing between the three 
cha rac te r s was, however , more 
diff icult . T h e consensus of opinion 
a m o n g e x p e r i e n c e d a d v e n t u r e 
gamesters was that magicians are 
r a r e l y t r u s t w o r t h y . O b s e r v a n t 
readers will have noticed thai C h r o m 
has ihe power to magically change 
his name — to Chro n in the course 

of a single article — a piece of 
sneakiness that docs not inspire 
confidence. El th in and Jabbarl , by 
contrast , seem both stout-heai ted 
fellows likely to give their all in a 
scrap. 

O u r own preference was for El th in 
— his smaller s ta ture makes him 
more suitable for those twisty little 
passages commonly found in adven-
ture games. But Jabbarl would 
undoubedly be useful in bat ter ing 
down doors which the keys failed to 
open . 

In view of how evenly matched 
these two arc we decided not to rule 
out entr ies whose choice did not 
agree with ou r own . Anyone who 
selected the right objects was in the 
runn ing for a place in the final. 

T h e tiebreaker asked compet i tors 
to give their reasons for enjoying 
adventures . A common theme was 
that adventures provide an escape 
from ihc burdens of reality. John 
Brooman-Wrexham gave the reason: 
"escapism f rom the real world and 
income tax" . Marcus Groan , Bristol, 
made the same point with " o n e fifth 
of my dole buys mc an escape and a 
goal" . 

Others s imply enjoy the chal lenge 

o f a d v e n t u r e s . G e r r y L o v e l l , 
Wcston-Super-Mare , admit ted can-
didly, " I realise my potential for 
guile, s tealth, imaginat ion, cunn ing 
and plain nast iness"; while as Mike 
I-ewis. London, put it, " i f you ' re a 
thief, magician, or an assasin, there ' s 
no fun like monster ba sh in" . 

Runners-up prizes 
Thi s last entry is 10 be sung to ihe 

tunc of the T h o m p s o n Local adver-
tisement — if you remember it. Alan 
Berg, Wardlcy, was equally tunefu l 
with 'Mo live the impossible dream, 
to beat ihe unbeatable foe . . 

All these gain a visit to Peckforton 
Castle. T h e last three places in the 

final go to Alan Berg, Lancing, for 
"d rowned , tot lured, lost, but scill at 
least I 'm back in l ime for tea; so S J 
Rhodes, Lu ton , for " intel lectual 
Stimulation beats arcade simula-
t i o n " : and to Carole Holmes, 
Relford, who sum m ed it u p with 
" e n j o y a b l e a d v e n t u r e s c o n t a i n 
m a t c h l e s s m y s t e r i o u s , m i n d -
boggling locations, and a magnif icent 
c l imax" . 

For the runners -up there were ten 
Melbourne House adventure games. 
These were won bv the following 
competi tors: C Wong , S Olscn, A 
Lucas, G Edwards , M Sly, K Ross, 
A Cerezo, N Olner , R Col l inson, A 
Cameron . 
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C r e a t e and solve ADVENTURE 
programs on your Spect rum, 
Commodore 64 , Dragon, Or ic or 
BBC Micro. 

CREATING ADVENTURES ON 
YOUR ZX SPECTRUM -
Peter Shaw and James Mortleman. 
Create arid solve Adventure > 
programs on the Spectrum with 
this exciting new book which 
includes five complete major 
programs, plus chapter alter 

chapter of hints and tips to help you 
write your own programs. Chapter 

headings include Creating Locations; Picking Things Up; 
Monsters; Adding Graphics; and Adding to the 
Vocabulary. Just £ 4 . 9 5 and you're up and away. 

CREATING ADyENTURE PROGRAMS ON YOUR 
COMPUTER — Andrew Nelson. If your computer uses 
a version ol Microsoft BASIC, then this book is (or you. 
It contains three complete Adventure programs, along 
wiih extensive documentation to help you create and 
solve Adventures. Suitable for use with the Commodore 
64, Dragon, Oric, BBC Micro. Sinus, IBM PC and 

HEARING IS BELIEVING 
Tele Sound 
SPECTRUM BEEP BOOSTER 
TELESOUND is r e a d y bui l t a n d 
t e s t e d s o that y o u c a n get t h e 
lul l s o u n d of y o u r S p e c t r u m 
t h r o u g h a n y u n m o d i f i e d 
t e l e v i s i o n set . b l a c k a n d w h i t e 
or c o l o u r . T h e un i t is e a s y to 
fit i n m i n u t e s w i t h o u t a n y 
p r e v i o u s e x p e r i e n c e a s full 
f i t t ing i n s t r u c t i o n s are 
p r o v i d e d . 

TELESOUND h a s b e e n d e s i g n e d 
u s i n g t h e v e r y la tes t ultra 
m i n i a t u r e c o m p o n e n t s s o it's 
s i z e is an incredible 2xl.3xlcm. 
and fits neatly inside t h e S p e c t r u m . 
T h r e e e a s y p u s h - o n 
c o n n e c t i o n s are m a d e to t h e 
S p e c t r u m T h e c o n n e c t i o n s 
are c l e a r l y s h o w n i n a 
d i a g r a m that c o m e s w i t h 
full f i t t i n g i n s t r u c t i o n s . 

TELESOUND FEATURES 
• SOUND AND VISION TOCETHEA FOR ADDED REALISM 
• SEEP VOLUME CONTROLLABLE FROM A WHISPER TO A R O W . 
• KEYBOARD CLICK CLEARLY HEARD TO ASSIST PROGRAM ENTRY. 
• FROGRAMS CAN BE HEARD WHEN BEING LOADED • NO SOLOER1MC OR CASL CUTTING REQUIRED 
• AOOITIONAl AMPLIFIER NOT NECESSARY • SEPARATE POWER SUPPLY NOT REQL'IHEO 
• USES NO MEMORY $ 0 WORKS WITH A L L PROGRAMS • COMPATIBLE WITH A L L OTHER ADD-ONS 

INCLUDING MICRODRIVE 

TELESOUND c o m e s c o m p l e t e w i t h e a s y t o f o l l o w f i t t i n g 
i n s t r u c t i o n s a n d c o s t s £ 9 . 9 5 i n c l u s i v e o f p o s t , p a c k i n g 

e t c . P l e a s e s t a t e y o u r c o m p u t e r w h e n o r d e r i n g . 

CGMPUSO UND 
BMOAYCAftD 

O v e r s e a s a n d T r a d e E n q u i r i e s 
W e l c o m e 

DEPT: 32 - 33 LANGLEY CLOSE, REDDITCH, WORCESTERSHIRE. 
B98 OET. TELEPHONE: (0527) 21429 (21439 Answerphone) 

Apple, you'll find this book an 
easy to understand 
primer ori Adventure creation. 
The filll-length orograms 
include WEREWOLVES AND 
WANDERER and Tl IE AFTERMATH 
O F THE ASIMOVIAN DISASTER. 
This book is just £ 4 . 9 5 

I n t e r f a c e P u b l i c a t i o n s , 9 - 1 1 K e n s i n g t o n H i g h Street , L o n d o n W 8 5 N P . 

Please send me the following books i enclose i 
• Creating ADVENTURES on your ZX Spectrum 

Shaw/Mortleman — 4 95 
LJ Creating ADVENTURE programs on your Computer 

Andrew Nelson — SA 95 

N a m e : 

A d d r e s s : 

INTERFACE 
PUBLICATIONS 

Cv 
30 Lincoln 

,i:>,: l,;iok irAclf- ..-jppiwd by Tiiv Computer Bcokshor. 
>lr. Ram. C'iton Binmrvfjrisni.B2?6PA«Q2; 7077544. letex L-3436:! 

C A R D I G A N E L E C T R O N I C S 
* * A T T E N T I O N " R O B O T I C S " E N T H U S I A S T S A N D 

" T U R T L E " B U I L D E R S * * 
* • I D 3 5 S T E P P E R M O T O R S 

I Low current typel £12 f)0 earth (p&p £1 .50 up to 10 motors) 
• • RS 303 422, 8 stage DARLINGTON DRIVER <wi! drive TWO 
Stopper Motors} (with pin-out data) C2.25each line. D&p and 
handling!. 
' • RS 348-431. SOLID STATE RELAY f 10.26 lino, p&p and 
handling 1. 
• " Retail price list available of RS Components which could be 
useful, including Sensors. Motors. Relays, etc. etc. one ALL the RS 
components quoted in the book. DiY Robotics and Sensors with the 
B3C Micro, by John Billingsly, on rcceipt of stamped, addressed 
envelope only <book also available C7.95 inc. p&pi. 
I Note: We cannot supply RS trade catalogues.: 
• • NEW STABILISED POWER SUPPLIES, made by 8remi of Italy 
for CS users. " 65VA Transformer 'Max 3 amps at 13.8 volts 
"Internally adjustable from jlruund 7 to I 5 volts •Electronic 
protection with current limitci "Great value for robot experimenters 
at only CI 3 75 (p&p f 3 . 0 0 each unit!. 
(We are offering them to the experienced hobbist only, as we will not 
be offering after sales service on these units.) 

*9BC Micro Computer f 3 9 9 'Acorn Electron £199 *Cumana Disc 
Drives from f ! 69 'Teletext Adaptor L225 iSecnricoi dcliveiy on 
above items C9.00) 
'Di l Print {listing printer fur BBC Micro) F.88 ip&p f 1.00) ' 'Now in 
stock . , . Acorrisofi Business range 1*24.95 inc. p&poach disc 
package. We also stock probably the widest range of software and 
uuoks. including Games. Education ana Business, for the SBC 
computer in Wost Wales along with a large selection of peripherals 
including monitors, printers, dust covets and ROM Firmware etc. etc. 
All prices include VAT at 15% just ado relevant po.stage. Acccss and 
Visa accepted. 
A large self addressed, stamped envelope is essential for all enquiries 
or information. 
Callers due to demand, stocks can vary daily . . . please phone for 
details-

CARDIGAN ELECTRONICS 
C h a n c e r y L a n e , C A R D I G A N . D y f e d ( W e s t W a l e s l 

T e l : 0 2 3 9 6 1 4 4 8 3 ( 1 0 a m t o 5 p m M o n S a t ) 
Closed oil day every Wednesday 

(and Easter Monday and Tuesday) 
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T H E H O T \ X 0 \ R E PEOPLE 

Written by Mike Wacker 

As the last remaining soldier of an 
army gf ants crushed by a group of 
scorpions, your sole purpose in life is 
to rescue the Queen Ant taken 
hostage only moments ago. Fast 
action machine code game that calls 
for a winning combination of sharp 
wits plus extra fast reflexes. 



w D / s r v p t o r 
u n s t a b l e ' 

ueconpt/on 
/him in 

Gather those you can to your banner. The 
World's first Epic game. Not on adventure 
but a living fantasy novel. And you 
are the author of Ihe action. 

C H A L L E N G I N G S O F T W A R E 

Matter Disruptor complex repor t terminated.-
Estimate 75 personnel unaccounted for: 

Repair and medi-crews alerted: Defence circuits detect 
responsible alien 
craft now locked 
onto new target: 
Saboteur 
sighted in central 
corridor Sector 
7: Pursuit Droid 
activated: 
Switching to 
visual::: 

Frotvt tfie. 
tfecrotn-dncers Csu)drm... 

.. -Were conjured the ghouls, ghosts and outraged 
spirits of centuries of sacrifices to the occult. 
Hurled forth from who-
knew-whence to 
thwart your escape 
down the perilous 
fortress steps. An ill-
timed move will 
plunge you into his 
waiting spider's 
tangled web. 12 
levels of haunting 
action. , 

SfwctnUM 

Sfwctnurti 



To . . . Beyond Compet i t ion House , 
Forndon Road. Marke t Harborough . 
Leicestershire LE19 9NR 
Ploaiosend me... Qty Total Price 

KRlEGSPlEL £6.95 

UP PERISCOPE £6.95 

GOODNESSGRACIOUS £6.95 

SSACHI lLES(OlSC;£19.95 

I ortclose a Postal Order/Cheque payable to 
Beyond, or charge my credit card. 

C a r d N u m b e r 
AcCOSS/Visq iDftlofc os ncxoisoiy) 

N o m e 

Address 

SPACF STATION ZEBRA £6.95 

RSYIRQN £7.95 

SPELLBOUND £ 5 . 9 5 

THE LORDS OF MIDNIGHT £ 9 . 9 5 

BEYOND HOTLINE 
0858 3 4 5 6 7 

O F F A N O T O T A L 

a l l p f i c e * i n c l u d e p & p 

J 

. Post c o d e . 

Signature . 

ftejic ruik me defwtt o> ti»'£»te/fi>*8<ro*o"S</fr/ax: Chk>. • 
Yet J 

BEYOND Compe t i t i on House, Farndon Road, MARKET HARBOROUGH Leicestershi re LE19 9NR. 



EVERY PICTURE 
TELLS A STORY 

GP 100VC COMMODORE 
EXCLUSIVE DOT-MATRIX 
MUMER 

Built exclusively for VIC 20 unci 64. 
Full graphic printing including all 
I JC characters. 30 cps printing 
speed. Supplied complete with 
dedicated cable interface. £229.00 

CP 50A LOW COST DOT-MATRIX PRINTER 
5" width roll printer. 40 cps printing speed. Graphics capability. 

\ll modes can he intermixed on a single line. Alternative colour ribbons 
optional with replacement ink reservoirs. 

Available shortly is a dedicated Sinclair Spectrum version. £138.00 

CP 550A CORRESPONDENCE PRIM ER 
Standard dot-matrix and near letter quality 

printing. Print speed 50 cps DP) or 25 cps (NLQ) 
modes. 8fonts. £299.00 

Qa commodore 

If you want lo make the most of your micro* 
sooner or later you 7/ need to add on a p ruder. To help 
with preparing and debugging progl ottis for 
example. Or preparation of reports. Or cataloguing. 
word processing and file listing. 

Lou: Seikosha prices mean you can team up 
with the printer you want sootier rather than later. 
The wide range interfaces with virtually every 
computer from a Dragon or Spectrum right up 
to 1pple arid IBM\ 

Designs are sophisticated[ 
performance is versatile and reliable 
and (/ualityis all you'd expect from 
the name Seikosha. 

Get hold of the full picture -
ask for a demonstration at one of the 
dealers over the page. 



GP 700A COLOUR PRINTER 
4-hammer impact dot-matrix. 7 basic colours 
with 30 colour shades. Unique ribbon arrange-
ment permits multiple colours in one pass. 
Graphics dump interfaces for Apple and BBC' 
Micro available as options. Loir noise level. 
£489.00 

CP 500A PERSONAL 
DOT-MATRIX PRINTER 

A development of the extremely 
popular Seikosha 100A. 
50 cps printing speed. Full graphics 
capability. Paper width adjustable 
up to 10". £249.00 

CP UH)AS SERIAL 
DOT-MATRIX PRINTER 

Serial version of the GP 100A. Ideal for 
Spectrum with microdrive. New Brain 
and Lynx. £229.00 

ORG Business Systems, Peripherals Division. 13/14 Lynx Crescent I (inters toke Road, Weston-super-Mare, Avon RS2* 9DX. 
Telephone: 0934*19914. Telex: +44761. 



• The No. 1L FootballGarae 
Football Manager 
Designed by Kevin Toms 
This outstanding game of skill and 
strategy is now widely available' 
and you can join the many . 
thousands of satisfied customers 
who have purchased the game. 
This is no five minute wonder -
you will be playing this game 
for hours over many weeks 
(we know - our customers tell us!). 

Some of the features of the game:- Kevin Toms 

• Matches in 3D graphics • Transfer market 
• Promotion and relegation • F.A. Cup matches 
* Injury problems • Full league tables 
* Four Divisions • Pick your own team for each match 

• As many seasons as 
you like 

- - - • Managerial rating 
* • 7 skill levels 
1 * Save game facility 

4ZX81 Cha/t. 
Home Computing Weekly 16.8.83 

Comments about me game from press 
and our customers 

"FOOTBALL MANAGER Is the best g a m e I 
have yet seen on the Spectrum and my 
personal favourite of all the game s on any 
micro... To the ordinary person It Is an 
excellent view of what can b e dorie in the 
field of computer games. . . The crowning 
glory of this g a m e is the short set pieces of 
match highlights which show little stick men 
running around a pitch, shooting, defending 
and scor ing . I t is a compulsive g a m e but 
people who cannot take g a m e sessions of 9 
hours or so. which happened on one happy 
Sunday, will b e grateful to know that there is 
a 'save to tape ' option. FOOTBALL 
MANAGER has everything It could'... The 

originator, Addictive Games, certainly 
deserve the name." Rating: 19/20 (Practical 
Computing - August 1983). 
"When I first received this g a m e I spent the 
best part of the weekend playing it. Since 
then I have returned to if more often than 
any other. The truly addictive quality of this 
g a m e is the remarkable way it mirrors the 
real football manager's problems... 
"(Personal Computer Games-Summer 
1 v f " >83) 

V e r s i o n s c o m i n g s o o n f o r 

B B C * ! } ' ( E n d o f M a r c h ) 

Commodore 6 4 
Oric 48K, Dragon 

etc. 

Action from the Specfrum version 

"I am writing to say what a great g a m e it is. I 
have spent over 45 hours on it." (Mr. D. 
Feam - Gloucestershire.) 

Available from computer software stockists nationwide, including \ f John Menzies 

Prices: Spectrum 48K £6.95 
ZX8116K £5.95 

(N.B. 3D GRAPHICS ARE NOT INCLUDED IN 
THE ZX81 VERSION). 

Overseas orders odd £VSO 

To order by mal l (p&p free) send cheques or 
postal orders to: 

AM\c\\ve Games 
7A RICHMOND HILL.BOORNEMOUTKBH2 6HE 

Dealersl For urgent stocks send 
your headed notepaper direct to 

our address. 
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a 
3D SPELL 

48K SPECTRUM 
An educational game to rival the best game you ever 
played. 
FEATURING: 
Addictive game format. 
4 levels of game play 4- 4 levels of spelling. 
Create your own word lists or use internal list. 
Superb 3-dimensional animated graphics. 
Fast and smooth machine-code action. 
Top score display. 
Game pause. 
C100 PRIZE COMPETITION (details w i th cassette). 
Great enjoyment for all ages, whether you choose the 
hard or easy levels. Try it and see. 

Price C5.95 inc. postage and VAT from: 
CAMEL MICROS 

33A Commercial Road, WEYMOUTH, Dorset 

Educational Software 

MICRO 
MATHS 

BBC Mic ro 
ZX Spect rum 
unexpanded VIC 
Electron 
ZX8I 
App le 
PET . 
Commodore 

Al l so f twa re for the 
above compu te rs . 

MICRO MATHS 24 program revision or self-tuition course to 0 Level. 
£2^.50 lexcept ZX81 C 12.501 
BRAINTEASERS -BBC. Electron. C8M 64J £5 95 " . an interesting 
and amusing challwnge you'll lik« this book ' 

ELECTRON USER 
PICTURE PUZZLES !DBC & Electron only. Early teaming tun 
using educational tests 3D graphics £6.50 

ANIMATED ARITHMETIC Teaches using moving colour pictures Inol 
words) Ages 3-8. T6.50 Idisc f7.50). 
MASTER MATHS tApple Pet and CBM 64 only). 50 program 0 Level 
course o' teacher s aid. amazing graphics! 
". . . the programming standard is Ittgh. The programs <vn robust ..." 

TIMES EDUCATIONAL SUPPLEMENT 
I M M E D I A T E dispatch Micro Maths, and Master Maths. Phone or send 
orders oi requests lor 1?ec catalogue 1200 programs) to: 

World leaders at Mows cdi/cv(<o"tii software 
(distributers "i 2* countries). LCL 

26 Avonda le Ave. 
Sta ines, M iddx . 
Tel:0784 58771 
2 4 h r s . 0 > d e » S 

A * . C « M 

G E N E R O U S T R A D E 
D I S C O U N T S . 

^ i l r 

PUT YOURSELF IN THE 
PICTURE HERE 

ENGLAND 
AVON 

Bristol: Deivco Computer 
Services. (0272) 76994. 

BEDFORDSHIRE 
Her {ford: Hertford Micro-
computers. (0234) 2/50/5. 

BUCKINGHAMSHIRE 
High ffyvombe: Kingsley 
Computers. (0494) +19749. 

CHESHIRE 
Frodsham: Northern 
Computers. (0928) 35110. 

CORNWALL 
('amborne: Microaid. 
(0209)831274. 

COUNTY DURHAM 
Darlington: Darlington 
( ontouter Shop. 
(0325; 487478. 

CUMBRIA 
Carlisle: The Computer Shop. 
(Carlisle; Ltd. (022%. 277/0. 

DEVON 
/.'.veter: Devon Computers Ltd. 
(0392) 2/8401. 

DORSET 
Poole: Densharu ( omputers 
Ltd. '0202; 737493. 

ESSEX 
Har/otr:. \ Utter Instruments. 
(0279; 443521. 

GLOUCESTERSHIRE 
('heltenharn: The Screen 
Scene. (02+2) 528979. 

HAMPSHIRE 
Portsmouth: Advanced Digital 
Serriees. {0705 823S25. 

HERTIVRDSIIIRE 
II at ford: ( "omputer Plus. 
(0923) 33927. 

IIUMBERSIDE 
/lull: The Computer Centre. 
(Humberside) Ltd. 
(0482) 26297. 

KENT 
Hrom/cy: Kent Computers 
ant/ Communications. 
0/-4(y4()533.r72. 

LANCASHIRE 
Burnley: IMO Computer 
Centre. (02S2) 57411/34299, 
Lancaster: Castle Computers. 
(0524)6/133. 

LEICESTERSHIRE 
Leicester: Arcade Computers. 
I.e.wester (0533) 532WI. 

LONDON 
Kit ham: The Advanced 
Techno/ogy Cent rv. 
01-859 7696. 
M: \licrofasL 01-729 1778. 

LINCOLNSHIRE 
Cran thorn: Oakleaf 
Computers. (04 76} 7699-/. 

MANCHESTER 
Sumtock Electronics 
Services Ltd. 061-834 4233. 

MERSEYSIDE 
Liverpool: Specialist 
C omputer Centre Ltd. 
051 2363m. 

NORFOLK 
Xoneich: Sumtock Bondain. 
<0603) 617083. 

NOTTINGHAMSHIRE 
Nottingham: Computer 
Market. (0602 5S(h54. 

OXFORDSHIRE 
Chipping Norton: CotsuHilxl 
Computers. (0608) +1232. 

SUMP 
Telfo/xl: Computer Villa's'. 
(0952)506771. 

SOLTH YORKSHIRE 
Bamsley: Com tec. 
(0226) 46972. 
STMWRDSHIRE 
Stoke-on-Trent: (''omputer 
Cabin. '0782; 636911. 

SURREY 
Croydon: Visonstore Ltd. 
0/-m 7539. 
Kingston - upon V hames: 
I isiarts/ove Ltd. 01-54/) 897+ 

SUSSEX 
Worthing: Worthing Computer 
Centrv. (0903) 210861. 

TYNEAND WEAR 
Gateshead: H.C.C.S. 
Associates Ltd. (0632) 821924. 

WEST MIDLANDS 
Birmingham: Specialist 
Computer Cent it Ltd. 
021 6 /3 4743. 
Coventry': Coven In • Micros. 
(0203) '58942. 

WES T YORKSHIRE 
Bradford: Eltec Computers. 
(0274) 722512. 
Leeds: Microcell. 
(0532; 449722. 

WILTSHIRE 
If est bun v Etxryman 
Computers. '0373; 8f>4644. 

SCOTLAND 
EDINBURGH 

WcmusM 031-228 / / / / . 
GLASGOW 

Ylicmwortd: 041-332 1116. 

WALES 
CARDIFF 

Cardiff Micros: (0222) 373072. 
CLWYD 

Abergele: Abergele Computer 
Centrv. (0745) 826234. 

1 El c: k o s : H A ITT mm 
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L AS E R WA R P 

EB 
• / f e w 

Be a real game 
lord-imagine the 
quest for the 
ultimate high 
score! 
A t last - a rea l c h a l l e n g e fo r t h e 
a r c a d e a c e : L a s e r w a r p , t h e m o s t 
e x c i t i n g a r c a d e - s t y l e g a m e a r o u n d , 
in ful l , h igh- res g r a p h i c s . I t 's got 
e v e r y t h i n g - f igh t your w a y t h r o u g h 
t h e ramsh ips , s p a c e m i n e s , h o m i n g 
dro ids , h y p e r s p a c e c h i c k e n s , 
interste l lar p o g o s , a n d m o r e , t i l l 
y o u c h a l l e n g e t h e M a s t e r . C a n y o u 
b e a t h i m ? C a n a n y b o d y b ea t h i m ? 
C o m e s c o m p l e t e w i th H a l l of F a m e , 
c o d e d ver i f iab le h i g h s c o r e - s e n d 
yours in a n d s e e if y o u c a n w i n t h e 
£ 1 0 0 M i k r o - G e n a r e o f fe r i ng every 
m o n t h (full de ta i l s in instruct ions) 

H i g h s c o r e r s n a m e s wil l 
b e p u b l i s h e d in a H a l l of j t i ^ ^ X 
F a m e in t h e c o m p u t e r / ^ ^ H p J 
p r e s s - a n d t h e y wi l l b e f f l H H p 
inv i ted to j o i n In a B a t t l e \ B w A H i K ' 
of t h e C h a m p i o n s . 

NB- I f yon have tlic earlier rarsloa of 
Laserwirp, Mikro-Gen will replace H 
with the new version - FREEI 

You won't find a more exciting 
tiA version of this superb tactical 
M a role- play game - save the star 

systems from the Klingon attack. 

*
Runs in real time - so you have to 
make the right decisions fast. 
Comes complete with Captain's 
Log & Operating Manual 

FOR 48K 
SPECTRUM 

Just part of Mikro-Gen's great range- look out for Paradroids, Mad Martha II, 
Cruise Attack, Land of Sagan, Galakzions, Deffendarand many others. 
Available from WH Smith, Co-op, Boots, Menzies& other leading retailers, or 
direct from Mikro-Gen (Please make cheque/PO payable to Mikro-Gen & add 
40p post & packing 

4 4 The Broadway, Bracknell, Berks RG121 AG Tel: 0 3 4 4 427317 



• -48KSPECTRI 

* f 4 8 K 
'-SPECTRUM 

SOFTWARE 
PROJECTS, 

SOFTWAI SOFTWJ 
PROJF; 

AJVENTURE 

SOFTWARE 
PROJECTS 

A R E P R O U D J 
A N N O U N C E 

K ^ ^ B R O T H W ^ O 



A i r e r f o r r F 
W o o f t o r v 

M-QDELI 



I 

m Midland ^ v / r i luidiiu . 

(omputer A 
^ ^ ^ ^ ^ W M* PersomH computers J 
L n f f Home computing f 

M M Smati business systems ' 

Explore the Micr 

This v o u c h e r enti t les t h e bearer t o a £ 1 
reduct ion o n t h e purchase of 1 adu l t o r 
child full price t icket a t t h e door . 
This c a n n o t b e used w i t h a n y o t h e r offer. 

May 4-7, 1984. National Exhibition Centre, 
Birmingham. 
O p e n 10 a m - 6 p m daily. 
10 am-5 pm Monday. 

at the NEC E 

194 YOUR COMPUTER. MAY 1 984 



* 

95 

ocomputer Age 
Birmingham 

YOUR COMPUTER. MAY I9fi4 

i xplore the 
excitement and fascination THE Midland of new technology first hand and see h o w 

microcomputers can entertain as well 
as help in everyday life. 

All types of microcomputers plus 
the necessary accessories and software 
will be on display wi th expert advice 
instantly available. Business visitors to the 
show wi l l be able to see a wide range of products 
designed for commercial use on many stands. 

So make sure that you visit the J W 
Midland Computer Fair and see for yourself M 
what the microcomputer age really means. 

Entry for adults is only £2.50 while children under 16 and senior 
citizens is only £1.50. 

For special party rates and further information contact: The Exhibition Manager, 
The Midland Computer Fair, Reed Exhibitions. Surrey House, I Throwley Way, Sutton, 
Surrey SM1 4QQ. 

owjpv iviiaiana . i Computer 
^ g ^ m m m * • S p o n s o r e d b y Faili yovR 

COMPUTER 

p j j t i n g 



What the competition 
hasn't been waiting for. 
Latest version of Forth for the BBC 
(Is not rehashed Forth 79 Code) 

Unique Stack Display Uti l i ty 

16k Eprom type 27128 

Multi-tasking operating system 
for Real-Time use. 

Here's the Forth [prom for the BBC Micro that makes all others 
out of date. 

It's Multi-Forth 83 from David Husband who has built his 
reputation for Quality Forth products with his ZX81 -Forth ROM, 
Spectrum Forth-I/O Cartridge and now New Multi-Forth 83 for the BBC 
Micro. This is not rehashed Forth 79 Code, but a completely new 
version of the Forth 83 Standard. It's unique in that it Vlulti tasks, and 
therefore the user can have a number of Forth programs executing 
simultaneously and transparently ot each other. 

Multi-Forth 83 sits in the sideways ROM area of the BBC along 
with any other ROMs in use. It is compatible with the MOS, and 
specially vectored to enable a system to be reconfigured. It containsa 
Standard 6502 Assembler, a Standard Screen Editor, and a Unique 
Stack Display Utility. 

With this Forth, David Husband has provided the BBC Micro with 
capabilities never before realised. And being 16K rather than 8K is 
twice the size of other versions. Multi-Forth 83 is supplied with an 

extensive Manual (1/0 pages plus) and at £40+'VAT it is superb value. 
Order it using the coupon adding £2.30 p&p (£5 for Europe. £ 10 

outside) or if you want more information, tick that box instead. Either 
way, it will put you one step ahead of the competition. 

Pieasesend meMulti-Fcth 83 for BSC M cro. 140 > VAT De-luxe System inc. Disc £80+VAT 
Cheques toSkywave Soltwiie Readers' A-C <o? enter v.w No.) 

J _ L 
Nti rue. 

I 
Address. 

Please send me more intorrnation: 
H.Mulli Fcrlh83 
• ZXRI-Forth ROM 
• Spectrum FouhirO Cam dge 

.Postcode. 
SUBJECrTOAVA1LA61I.ITY. FOR .OO.S OWA'ARDS 
SendtcSky.vdveSoftWdie, 73Cur*on Ro<JC.Bournemouth. 
BHI 4fW.Dorset. hoglAivi Te' (0?!W30Z385 

I 
SOFTWARE 

MULTI - FORTH 83 FOR THE BBC MICRO 
SPECIAL OFFER for CBM 64 
8Q-COLUMN/GRAFICCARD 

D i g i t a l c l o c k 

M i x p o & c i b l l l t y o l S O c o l u m n r .c roo n w i t h H i r e s 
C B M 6 4 - s c r e e n ( a l s o I n c o l o u r ) 

G r o f l c p l c t u r e s ; c a n b s s w i t c h e d t o b a c k g r o u n d 

U p p e r l i n e c a n b o l o c k e d ( f o r c o m m e n t s e t c . ) 

A < ) | u s l o b l o l i n o s p a c i n g (o r g r o a t o r c l a r i t y o n 
t e x t s c r e e n s 

F R E E A D D E D I : S o p h i s t i c a t e d W o r d p r o c o s s c r 
w i t h e x t e n d e d m a n u a l 

* W a r n i n g : B e w a r e of 
( i n f e r i o r ) i m i t a t i o n s 
o f Z E R O p r o d u c t s ! 

Are your finances driving you mad? 
Do you find that working out your 
finances makes your head buzz? 
Do you see rud? 
Dnn't worry, now yuu can have 
Hilton's Personal Bunking 

System o» your sida. Rivinj? you 
a clear neadsiarl and 
(hopefully) putting you back 
into the blHck! 
Maintain permanent records 
and fully detailed stulumenls of 
your finances -r Search facility. 
Bani Reconciliation module 
is included In automatically 
match your Bank Statement 
lo your PBS account. 
* ZX81 £9.95 (16K) 
* 7.X SPECIRUM £12.00 (48K) 
* DRAGON £12.00 (32K) 
* BBC. £fl.9S(32K)PBS only 
guaranteed aftnr sales 
maintenance provided. 

NEW RELEASES 

SPECTKUM14BK) 
GARDEN BIRDS • • • • • ••• • » - b U 

A captivating intro.lurt.or to 

C n m p ^ . t r a n , , ^ key. P»aV«» 
Suva it. Print it! 
DRAGON (32K) £ 5 M 

und Copy pe; o 0 

^ S - c r u ^ c r 
in HEX and MNEMONICS 
MtMORYMAP- £ 5 W 1 

O v c r n .MpaR^ o f D r a H O n 
Memory locations. IN \ Al.LAiSt.*. 

. ... _ I 

...gufc/tbesing. {fatgatus forVIC20 and CBM 64 
C A R D / Y 

OMsoikelv ' A y 
E X P A N S I O N 

U N I T 
wiir> } »JO(» 

, E P R O M 

AfMroi-.nr. CJlK-gBUb'o"" 

• 40/80 C O L U M N C A R D • E P R O M P R O G R A M M E R I 
Turn^u'VtC^SOinlOap'Oleiiiona'coiMmcc^ ^ f« 2/16.2/32 2?6«. 2^128,2532 GPBOMfi * 
43 ::r flfl coli/iirv. nntnw ol ??. vtiy »h»fO an4') 
ii.mlo p^luw. Tiy l( Out vo'.fout ot'-jaton) 

• 6 4 k R A M + 2 k E P R O M S G 55.95; 

E X P A N S I O N U N I T 
ivith s slots, luiytMiffertd. 
swiicva f««<wi,Mt>:ii03 slots. 
ifC COOOoi'd PCtai?' uupsly 

Cai 1 Iw cav VeaiviectM In youf osmputMj 
Ccnlrt>; softivAmm Ef'rKAi C6.50 

• E P R O M - E R A S E R 
•I'uom * EPflOMS simultaneous 

C 31 

• 
V I C 2 0 £29.95 * C B M 6 4 

MACH3 P R I N T E R B U F F E R L 
16k 37k 48k 

£ 36.95 Irwaiiouotoftjcii: Dealer Inquiries invited.^! 

iVIUKIU' >  
OHnEK b- K1SI w*. .Sir* " , r h j " 1 

1 K n« thr PDSTOmCX 

<SSL HILTON 
COMPUTER 
SERVICES 

Hi l ton Computer Services Ltd 
(Dept YC) 14 Avalon Road. 
Orpington, Kent BR6 9AX 

AKV- for the P IY5 at vour local coaiputerstori; 

zero 
ELECTRONICS 

• A l l p r i c e s e x c l u d e V A T . S h i p p i n g c o s t s £ 1 . 5 0 
. S u p p l i e r t o s c h o o l s , u n . v c r s l t l o s a n d , 

g o v e r n m e n t d e p a r t m e n t s . s 
• W e h a v e g o o d d o c u m e n t a t i o n o f a l l o u r 

p r o d u c t s , f r e e o f c h a r g e . 
• A l l e q u i p m e n t c a n b e t o e d o u t v / l t h o u t 

o b l i g a t i o n : if r e t u r n e d u n d a m a g e d w i t h i n 
1 0 d a y s , y o u o n l y p a y p o s t a g e a n d p a c k i n g 
c o s t s . 

149 KINGSTREET + GT. YARMOUTH NR30 2PA • T E L : ( 0 4 9 3 ) - 2 0 2 3 
( N A S H H O U S E ) 
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ITU END IN 
TEARS, TEDDY! 



Together the biggest: 
marketplace in Britain 

Manchester 
NOV 22-24. 1984 BELLE VUE 

Birmingham 
MAY 4-7. 1984 N.E.C. 

London •- V 

JUNE 14-17. 1984 EARLS COURT 

JT Please send further information on exhibiting at: Please tick as applicable 4' 
" Northern Computer Fair Manchester I I Midland Computer Fair - Birmingham I I The Computer Fair - London I I P 

\ U L J L J \ 
N a m e -
Position. 

uccess breeds success and that 's certainly true of The 
Computer Fair series of exhibitions. 
By including the Computer Fair 

series in your market ing plan you can 
reach three large groups of customers 
from the consumer, business and 
trade markets w i t h your products 
th roughout the year, and t ime n e w 
launches to coincide w i t h the 
shows, adding interest and 
stimulating demand. 

The cont inuing g r o w t h of The 
Computer Fair series is evidence of their 
success. You can be part of that success 
if y ou take a stand at the shows. To find 
ou t h o w simply r ing Chris O ' H e a on 
01 -661 3125 or return the coupon 
be low: 

Ipmputer Pair Persona! computers. 
Home computing 
Small business systems 

4 Company d 
Address P" 

I 
Address. 

Tel No. I 
Return to: The Exhibition Sales Manager, 
The Computer Fair, Room L310 Quadrant House, The Quadrant, Sutton. Surrey, SM2 5AS ij 
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M E M O R Y C O N S O L E & D A T A D R I V E 

• Please send me your FREE 12 page 
• I own a Videogame 
Mr /Mrs /Ms : Initials: 
Address: 

colour brochure on Colecovision/Adam 
• I own a Computer 

Surname: 

Postcode: 

Please send me: • Adam (add-on package only) . £499 inc VAT 
• Adam & Colecovision (£499+£99) £598 inc VAT 

• I enclose Cheque/P.O. payable to Sil ica Shop Limited 
• CREDIT CARD - Please debit my Access/Barclaycard/Visa/Am bx/Diners Club 

Card Number: '   
Rev 

A COMPLETE PACKAGE - ALL THIS FOR £499! 
8 0 K * R A M ( E x p to 1 4 4 K ) 
Ful l S t roke K e y b o a r d 
2 5 6 K Data Storage Unit 
D a i s y w h e e l Pr in te r 
Built-in W o r d Processing 
Buck Rogers Arcade Game 
Colecovision Compat ib le 

O R D E R R E Q U E S T : 

£499 
Inc VAT 

Q U I T E S I M P L Y - V A L U E F O R M O N E Y ! 
ll you're looking for real value m a computer system, one which can handle anything from serious Word Processing to 
enhanced Colecovision style video g a m e s such cs Buck Rogors. look no lurthor The Coleco Adam Is here with a package 
which win make you wonder if you're dreaming when we I ell you about if. A prrce breakthrough In computer systems, Adam is 
comprised of en SOK RAM memory console' with o built-in 266K digital data drive: e professional Quality, stepped and 
sculptured 75 key full-stroke keyboard; a teller quality daisy wheel printer and a lull word processing program built Into ihe 
Console. Two additional pieces ol software. Smart 8ASIC end also 'Buck Rogers - Planet of Zoom'(the ultimate in advanced 
video games), a'e Included as well as a blank digital dots pack Adam con bo used with any domestic colour Television set. 
M E M O R Y C O N S O L E / D A T A D R I V E : ' T h e hear t 01 IIN> A d a m s y s t e m is Iho 4 0 K R O M u n a 6 4 K R A M m e m o r y 
c o n s o l e w h i c h c o m b i n e s w i t h t h e 3 2 K R O M a n d 18K R A M i n C o l e c o v i s i o n Jo g ive y o u a to la l o f 72K R O M ( i n c l u d i n g 2 4 K 
ca r t r idg e R O M ) a n d 8 0 K R A M ( o x p n n d a b i o l o 144K) . Bul i l in to i h e m e m o r y c o n s o l e is n d ig i ta l d a t a dr lvo w h i c h a c c e p t s 
A d a m ' s d ig i ta l dal ; t packs , a last a n d re l iab le m a s s s t o r a g e m e d i u m that is c a p a b l e of s to r ing 2 5 6 K of i n f o r m a t i o n , that 's 
a b o u t 250 p a g e s of d o u b l e s p a c e d text1 T h e c o n s o l e i * a lso d e s i g n e d to a c c o m o d a t e a s e c o n d o p t i o n a l digi ta l d a t a d r i ve 

F U L L S T R O K E K E Y B O A R D : The A d a m k e y b o a r d has b e e n d e s i g n e d a s a p ro fess iona l q u a l i t y k e y b o a r d tha t 
c o m b i n e s e a s e of use wi th a n Impress ive a r ra y of features, l l is s t o p p ed a n d s c u l p t u r e o lor m a x i m u m e f f i c iency a n d h a s 7 5 
full s t roke k e y s w h i c n inc lud e 6 co lour c o d e d S m a r t Keys w h i c h nrp r e d e f i n e d for e a c h n e w app l i ca t ion ; t o c o m m a n d k e y s 
w h i c h are d e d i c a t e d to t h e w o r d p rocess ing funct ion , a n d 5 curso r c o n t r o l k e y s for easy pos i t -on lng of the cursor at a n y 
point o n the screen Y o u con a t tach a C o l e c o v i s i o n contro l le r t o t h e k e y b o a r d t o f u n c t i o n as a n u m e r i c k e y p a d for e s s y 
data e n t r y It c a n a lso be he ld like a ca lcu la tor a f ea tu r e w h i c h m o k o s w o r k i n g w i t h n u m b e r s par t i cu la r ly easy . The Joystick 
part o f the h a n d cont roHer can be used in the s a m e w a y as the cursor cont ro l k e y s to m o v e the cursor a r o u n d the screen . 
L E T T E R Q U A L I T Y P R I N T E R : T h e Smar t Wr i t e r tetter q u a l i t y d a i s y w h e e l p n n t e r is a b i - d i r e c t i o n a l 8 0 c o l u m n 
pr inter w h i c h p r i n t s at a ra te o l 120 w o r d s per m i n u t e It usos s t a n d a r d i n t e r c h a n g e a b l e da i&ywhe^ ls . so a var ie ty of 
typesty lea a r e a v a i l a b l e T h e pr in te r has a 9 . 5 inch w i d e c a r r i a g e for e i ther s ing le s h e e t s o r c o n t i n u o u s f a n fo ld paper a n d 
ictus s t a n d a r d c a r b o n r ibbons It is c o m p a r a b l e to m a n y pr inters w h i c h cost as m u c h as t h e total A d a m p a c k a g e T h e 
pr inter c a n be used e i t h e r wi th tho A d a m ' s S m a r t W r i t e r w o r d p r o c e s s i n g p r o g r a m or as a s tand a l o n e e l e c t r o n i c t y p e w r i t e r . 
B U I L T - I N W O R D P R O C E S S O R : A d n r n c o m e s w i t h Smar t Wri ter w o r d p r o c e s s i n g bui l t - in T h i s p r o g r a m is so 
e a s y to U3e that y o u on ly h a w j to t u r n t h e p o w e r o n a n i l I h e w o r d processor Is o n l ine a n d roady to g o D e t a i l e d ins t ruc t ion 
b o o k s a r e not n e c e s s a r y as the C o m p u t e r gu>des y o u s tep by step, w o r k i n g f r o m a ser ies of M e n u c o m m a n d s It e n a b l es 
y o u t o t y p e in text , t h o n c o m p l e t e l y edi t or rev ise it w i t h the t o u c h of a f e w keys. C h a n g e s a r e readi ly m a d e e n d a ser ies of 
quer ios f r o m the c o m p u t e r c o n f i r m your in ten t ions , so that y o u c a n c o n t i n u o u s l y d o u b l e c h e c k y o u r w o r k as y o u typo 

C O M P A T I B I L I T Y W I T H C O L E C O V I S I O N : By us .ng h i g h sp«<>d in teract ive m i c r o p r o c e s s o r s in e a c h of tho 
m o d u l e s , t n e C o l e c o A d a m is d e s i g n e d to f ake a d d i t i o n a l a d v a n t a g e o l b o t h t h e 3 2 K R O M a n d 16K R A M m e m o r y capab i l i t y 
m the Co iocov is ion If y o u d o not a l r e a d y o w n a C o l e c o v i s i o n C o n s o l e ( £ 9 9 inc V A T ) , t h e n y o u will n o e d to p u r c h a s o this 
w n e n y o u ini t ia l iy p u r c h a s e y o u r A d a m C o m p u t e r p a c k a g e { £ 4 9 9 inc V A T ) , m a k i n g a to ta l p u r c h a s o pr ico of ( £ 5 9 8 inc V A T ) . 

W H A T I S C O L E C O V I S I O N : Colocov»sion is o n e o l t h e w o r l d s m o s t p o w e r f u l v i d e o g a m e sys lems , c a p a b l e of 
d i s p ' a y l n g a r c a d e q u a l i t y co lour g r a p h i c s of i n c r c d i b l e qua l i ty o n a s t a n d a r d C o l o u r T V set. T h e c o n s o l e (see p ic ture 
b o t t o m left) accep t s 24K R O M c a r t r i d g e s such ns T u r b o a n d Z a x x o n a n d is s u p p l i e d wi th tho p o p u l a r D o n k e y K o n g 
ca r t r idg e a n d a pair of joyst ick c o n t r o l l e r s C o l c c o v i s k j " has a r a n g e ot l i c e n c e d a r c a d e h i ls a v a i l a b l e s u c h as: G o r f . 
Carn iva l C o s m i c A v e n g e r . M o u s e Trap . L a d y b u g . V e n t u r e . S m u r f , Pepper l l . S p a c c P a n i c . L o o p i n g , S p a c e Fury . M r D o 
T i m e Pi lot . W i z a r d of W o r a n d m a n y o t h e r s S o there y o u h a w it. A d a m plus C o l e c o v i s i o n t h e u n b e a t a b l e c o m b i n a t i o n 
S e n d the c o u p o n b e l o w for y o u r F R E E c o p y of Out 12 p a g e C o l o u r b r o c h u r e g iv ing d e t a i l s o n I h e c o m p l c t o A d a m systom 

SILICA SHOP LTD.. 1-4 The Mews. Hatherley Road. Sldcup. Kent. DA14 4DX Tel: 01-3091111 or 01-3011111 

ORDER NOW - OR SEND FOR A FREE COLOUR BROCHURE rTo: SILICA SHOP LTD. Dept YC 0584~ 1-4 The Mews, Hatherley Road. 
Sidcup. Kent. 0A14 4DX Telephone: 01-309 1111 or 01-301 1111 

L I T E R A T U R E R E Q U E S T : 

D A I S Y W H E E L P R I N T E R 



The Hardware. 



The Facts 
PRINT 'N' PUXfTER 

PAINTBOX 
Superb Graphics 

- without expensive hardware! 
PAINTBOX gives the 48K Spectrum 

owner every facility to produce excellent 
graphics — easily, quickly and 
professionally. 

There's no need for expensive 
hardware. PAINTBOX is flexible, precise 
and incredibly simple to use! 

Just take a look at some of the 
facilities available: 
UPC EDITOR 

The facility to define up to 84 
graphics characters which can be stored in 
your BASIC programs for instant recall 
from its own built-in machine code! 
UPC. DRAWING BOARD 

I 'DC planner for the 4 banks of 
characters. Facilities include: MIRROR 
IMAGE. ROTATE. INVERSE. FILE. 
SKETCHPAD 

Experimentation 'window' that 
allows you to try-out your UDC ideas under 
development. 
PRECISION PLOTTER 

Amazing versatile high-resolution 
drawing board which includes PAPER 
choice, PLOT, DRAW. DRAW 
RADIALLY, CIRCLE. ARC. OVER. 
FILL, instant change of INK and BRIGHT, 
multi-function ERASE and STORE. 

Cursor is controlled by keyboard or 
Joystick with FAST, SLOW, and Cursor size 
choice! 
SCREEN PLANNER 

For the best of both worlds! 
PRECISION PLOTTER and UDG 
CHARACTERS! For complete screen 
planning of graphics. A multi-purpose 
facility to enable you to produce superb 
screen graphics! 

All results can be sent to a printer, 
saved as SCREEN$ or SAVED as CODE 
with its built-in machine code routine for 
instant recall from BASIC. 

The program is complete with a 
cassette demo and a 28 page booklet 
describing in easy-to-understand language 
how to use it, plus many tips for storing 
and using your graphics in programs. 

PRINT'N'PLOTTER 

SCREEN MACHINE 
Instant machine code 
for graphics and text. 

SCREEN MACHINE is an invaluable 
graphics utility to use with PAINTBOX or 
any other graphics hardware or software! 

It gives a wide range of facilities to 
enable you to manipulate graphics and 
text, saving time, memory and giving truly 
professional results. 

For instance: SCREEN MACHINE 
COMPRESSES Screen Files to cram even 

more into the memory! 
It COMPILES text, graphics 

characters or UDG s instantly into machine 
code giving fast smooth access to the 
screen! 

It CREATES re-callable Multiple 
Screen Files automatically with its own 
built-in machine code! 

It ENLARGES screen sections in 
2X steps! 

It REDUCES the whole screen in 
2X steps! 

It RECOLOURS your screen 
graphics either globally or selectively! 

It MIRRORS the screen left to right 
making flip-action "animation easy! 

It RELOCATES your screen graphics 
to any other part of the screen with block 
or high-resolution scrolls! 

It SUPERIMPOSES screen graphics 
giving incredible 'mixing' results! 

It SAVES everything to tape or 
Microdrive for use within your BASIC 
programs! 

There's no doubt that SCREEN 
MACHINE is a major graphics toolkit for 
the 48K Spectrum. It is completely menu-
driven and comes complete with demo 
program and fully-documented instruction 
booklet. 

Another first from Print 'n' Plotter! 

PRINT 'A" PLOTTER 
ZX SPECTRUM JOTTER 
Pre-planning your screen 

made easy . . . and precise! 
Print n' Plotter JOTTERS have 

become a household word for the Sinclair 
enthusiast. 

Despite various imitations our 
original ZX SPECTRUM JOTTER is still 
the one people prefer! 

Of course it could be because it is 
professionally produced . . . the quality is 
superb. 

And the fact that it is BIG SIZE A3 
(16Vi" x 11%") is a distinct advantage 
when working in high-resolution. 

It's also 100 pages thick. 50 pages of 
PLOT grids showing each numbered pixel 
co-ordinate and 50 pages of PRINT grids 
showing every character and graphic 
character position and INPUT lines. 

Each page also contains 24 UDG 
planning grids (2400 per pad). 

Consider also the fact that it is 
printed on Artist's Detail p a p e r . . . thick 
enough to take any writing, drawing or 
colouring, yet thin enough to overlay onto 
a drawing and trace-off. 

For pre-planning graphics, text, 
tabulation or anything to produce 'on 
screen' a Print 'n' Plotter JOTTER won't be 
beaten. 

The complete package comes with a 
set of coloured pens, a Pixel ruler and a 
handy corrugated storage tray. 

If you use PAINTBOX. SCREEN 
MACHINE or any other graphics utility . . . 
vou'll do things better with the ORIGINAL 
Print 'n' Plotter JOTTER! 

PRINT )V PLOTTER 
KEYBOARD OVERLAYS 

The simple answer to 
"Which key?" 

Print n Plotter KEYBOARD 
OV ERLAYS for the standard ZX Spectrum 
keyboard are the economic answer to 
"Which key does what?" 

If you program, or buy commercially-
produced software, sooner or later you'll be 
faced with a mind-boggling mass of keys 
that perform different functions. 

This can be as simple as the "FIRE" 
button in a game or as precise as the 
"analysis'" button in a scientific program. 

Lets face it, the Spectrum keyboard 
is complicated enough so why not take the 
easy way to r e m e m b e r . . . 

. . . lay over the keyboard a Print 'n' 
Plotter OVERLAY and write the function 
underneath . . . it's child's play! 

Then keep the OVERLAY for the 
next time you use the program. 

Print !n' Plotter KEYBOARD 
OVERLAYS come in packs of ten. 
Punched to fit your Spectrum. Priced to 
suit your pocket! 

PRINT /V PLOTTER 
ZX PRINTER PAPER 
Print n' Plotter Products also 

market ZX PRINTER PAPER that gives 
good, clear print, eminent feeding qualities 
— probably the best vou'll find in the U.K. 

FAST DELIVERY and 
economica l ly pr iced . . . vou won't find 
better! 

| CREDIT CARD 24HR.ANSAPHONE | 
ORDERS 

01-660 7231 
tH ione 01-403t>644 fur Dealer and other enquiries.) 

Post to: Dept Y, Print V Plotter Product* Ltd.. 
19 Borough High Street, London SE1 9SE. 
Please send me: 

PAINTROX SOI 1 W A R E # i * . 2 5 
"SCREEN MACHINE" SOFT WARE ® i * 25 

. . . . SPECTRUM JOTTER PADS 

. . . . SPECTRUM KEYBOARD OVERLAYS & £2.95 
5 ROLLS ZX PRINTER PAPER <g £\2.5u 

All prices include U.K. postage and VAT. 
I enclose remittance in full 
Please bill my Access/Barclaycard'VisaJMastercard No: 

Overseas orders please add 25% on quoted prices, tor 
additional handling 

NAME 

| AUURKSS. 



C A N Y O U H A N D L E THE U L T I M A T E ? 

THE M O S T A M A Z I N G P R O G R A M M E S , THE S M O O T H E S T 

A C T I O N , m e H I G H E S T R E S O L U T I O N G R A P H I C S ? 

ALL U L T I M A T E G A M E S ARE A R C A D E S T A N D A R D , 

FEATURE PACKED, 1 0 0 % M A C H I N E C O D E . 

A N D PURE A D D I C T I O N . 

S O W H I C H W I L L B L O W FIRST - Y O U R C O M P U I E R O R 

Y O U R M I N D ? 

ONLY EC-50 
i oi ^ ^ M stores 
,n ^ ^ ^ V.VM.. 

EACH Avails hib t rnm: W H S m i t h . Boots. J o h n 
M e n n e s . Spectrum Centres, large d i p a r t m e n i 

and ai l good s o l t w a i e retai lers Or send the coupon direct 
We ' l l pack and post YMII Older to you absolutely f ree M the U K 

<All games |oysl>ck 
kftytioard u o t t o l ) 

| ; 1 
I Okay, I da r e take my computer to the e d g e of meltdown Send me the following: 
J [. J Cookie | ] Lunar Je tman [ j Psssl \ j Tranz Am 

• Jet Pac • Jet Pac - Expanded VIC 20 C Arte Atac 

I enclose c h e q u e / P O for £ 

Address 

Send to: 
Ul t ima te Play The G a m e , 
The G r e e n , 
A s h b y d e la Z o u c h , 
Leicestershi re 

N a m e 

. C o d e 

Cookie <6/48K2X Spectrum Tranz Am 16'48KZXSp«ctrum 

Pssst 16/48K Spectrum 

Ultimote Play The G a m e is 

Lunai JeUnan 48K ZX Spectrum 

i r ade n a m e of Ashby Compute r s and Graphics Ltd., The G r e e n , Ashby d e la Zouch, Leicestershire, Tel (0530) 411485. Dealer enquiries welcome. a 



: CLASSIFIED 1 6613036 
ADVERTISEMENT RATES 

L i n a g e : 4 0 p p e r w o r d 
(AAin. 1 5 w o r d s ) 
B o x N o : £ 4 . 0 0 e x t r a 
L i n o g e a d v e r t i s e m e n t s o r e 
p r e p a y a b l e a n d t h e o r d e r f o r m 
p u b l i s h e d in t h i s s e c t i o n s h o u l d 
b e c o m p l e t e d a n d r e t u r n e d 
w i t h r e m i t t a n c e . C r e d i t C a r d 
f a c i l i t i e s a r e a v a i l a b l e . 

D i s p l a y - - r a t e s p e r s e e ( M i n . 2 s c c ) 

O n e i n s e r t i o n : £ 8 . 5 0 
T h r e e i n s e r t i o n s : £ 8 . 2 0 
S ix i n s e r t i o n s : £ 8 . 0 0 
T w e l v e i n s e r t i o n s £ 7 . 5 0 
D i s p l a y a d v e r t i s e r s s h o u l d 
p r e f e r o b l y r e s e r v e s p a c e b y p h o n e . 

Copy Date 

C l o s i n g d a t e f o r C l a s s i f i e d 
a d v e r t i s e m e n t s is t h e 2 3 r d 
A p r i l f o r t h e J u n e e d i t i o n . 

P o s t t o 
Y o u r C o m p u t e r , C l a s s i f i e d 
D e p a r t m e n t , R o o m H 2 1 1 , 
Q u a d r a 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 . 

,.Britain's Biggest Selling Home Computer Magazine 

D O O D L E I Atari 1 6 K ) is 8 m u s t for every Atar i 
o w n e r ! Just look at these featu ias . plot . d r a w 
to circle, fill e n d m u c h moro . 116 5 0 S e n d to 
I . M J S o f t w a r e 12 W y n y a ' d S t r e e t . 
S c a h a m . C o D u r h a m S R 7 7 L T 1 8 0 

All I m a g ' o c topes f 4 . 5 0 . l i s t o< o t h c 
bargains. C h e q u e s . P O s t o C o m p u t o r C o m o r . 
O r c n a r d Place. W e s t o n - S u p e r - M a r e , A v o n . 
Te l : 0 0 3 4 4 1 5 6 2 4 

READY FOR THE hLA 7 SEASON 

C O U R S E W I N N E R 
T H E P U N T E R S 

C O M P U T E R P R O G R A M 
C O U R S E W I N N E R a l lows y o u to u s e the 
p o w e r of your c o m p u t e r t o g e t t h e 
edge o n t h e b o o k m a k e r 

T h e p r o g r a m c o n t u n s a d a t a b a s e ful l 
of deta i led i n f o r m a t i o n o n all English 
a n d S c o t t i s h f la t courses . T h e ten 
lead ing t ra iners a n d j o c k e y s , a n d e f f e c t 
of t h e «Jr;iw for d i f f e r e n t w e i g h t s 
curried arx l r a c e length is de ta i l ed lor 
Oi»ch course . T h i s i n f o r m a t i o n can b e 
d isp layed o n t h e sc reen lor r e f c i e n c e at 
a n y t ime . 

C O U R E W I N N E R c a n l>c used in t w o 
m o d e s - quick m o d e requires only the 
s tar t ing price a n d resul ts of the ftst 
th ree ou t ings las f o u n d in a n y 
n e w s p a p e r ) for e a c h runner E x t e n d e d 
m o d e a l lows de ta i l ed analys is o f t h e 
f o S o w m g f a c t o r s : . , 
• R c c e n t f o r m a n d s t a r t i n g pr ice 
• W e i g h t carr ied a n d race l e n g t h 
• Trainer a n d j o c k e y f o r m for t h e 

course 
• E f f e c t of t h e d r a w a n d of t h e g o i n g 
• A l s o inc luded in t h e p a c k a g e is a 
uti l i ty w h i c h c a l c u l a t es the re tu rns on 
ony single or a c c u m u l a t o r b e t . w i n or 
p lace , t ax pa id a n d d e d u c t e d . 
A V A I L A B L E F O R : S P E C T R U M ( 4 8 K I . 
BBC <81. C O M M O D O R E 6 4 . D R A G O N . 
A P P L E l l / l lo, A T A R I < 4 8 K ) 

PR ICE £ 1 2 . 5 0 all inc lusive 
S E L E C S O F T W A R E 
3 7 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 

0 6 1 - 4 2 8 - 7 4 2 5 

SOFTSAVE 
for the Vic-20 

Allows you to back up most com-
mercially available software 

Tape to Tope back-up £4.95 
Tape lo Disc back-up £5 95 

SOFTSAVE 
65 Stonewood. Bean, 

Nr Dartford, Kent 
DA2 8BZ. 

/X8 l users f rustrated bv wh i toouts . oss o l 
p rogram, mal funct ion of printer e t c . e l iminate 
iimst; p iob lem s by f i t t ing our m e c n n m c t l 
s t a b * s e i . ? r i c e C 1 5 N o electr ical c o n n e c t i o ns 
f i t t e d i n m i n u t e s r e m i t t a n c e * to G C 
A s s o c i a t e s . 1 9 S a n d o w n C r e s c o n t . 
C u d d i n g t o n . Cheshire . C W 8 2 Q N . 1 7 9 

SUPERIOR TAPE COPIER 

W e are convicted mat the new 037 SPY is the 
very bo»t Spectrum tf»w copior «v»'i9t)ie o i 
CaiSelle F'Od a better Ore & TWICE ydui 
money Mcfc It you find a &ett«r coe'er 
Ollefmp teller value. 
3. Car copycomctelf l orc-Siams a* i r -oncgo 
U Can m.iV.e copwis ol programs u|MQ 8DK 
'org. |Yes. I d-d say &3K longi 
c. very jrmpio lo use 
d -<as cop ec an oroptams we Know ot 
e. M i c o d n v e Compatible A N D irctudes a 
oroflrarn to copy tapes to microdnve. 
W A R N I N G You can buy a cheaacr 'Mickey 
Mouse' cosier which copies only one scclian 
at a time & has to tie reloaded after each. 00? 
SPY stays m Speclruiri till t o ^ lo go 
037 SPY IS just £3.95 . t W 

ZX-GUARANTEED IYO 
29 Cluxidorton Drivo. Untnarth, 

Bury, l.onct 
T e t 0S1-7M 5 / 1 2 

0 R I C 1 : A d d a n e w d mension to your graphic 
d e s g n s w i t h this fast m- 'c rou t ine Fills any 
shape m fo regroun d co-'our. Instructions a n d 
program listing for 8 0 p a n d S A E G Gib3on 

S e t t e r s " . H i g h S t r e e t . Cast le C a m p s . 
C a m b s 1 8 7 

STUDYING FRENCH? 
from In tn "O »nu' Sotsi.'̂  uin> vp »©• 
in Mt« 

F R E N C H V O C A B T U T O R 
v <V«i Km f ao,4i WltM Oir.wiMtticwiww MU li ii 

F R E N C H V E R B T U T O R 
(QlPnn»<.«rtp|i>i',lc»i AMl« in> (4M 

•O S- OOfli + tOfitf.*- IC «->i (' 
T E A C H E R S M A R K B O O K ( 4 8 K > 

HJ9* ll tW (UWI m,fl, * t'.tm lnt».. 0(irfhHlIw.A>)i!lb »l HWI J .' . £S SO WP'OMI o-Od-m:. 
M E N T O R S O F T W A R E 

6 9 B e e c h Rd. H a l t o n . Lancaster 

1 . 2 . 3 or 5 P o u n d s o f f 
Bin n a m e p r o g r a m s r u s h e d to v o u . for 
m o s t c o m p u t e r s , n i t e s n e w . R m g - a -
b r o c h u r o t h e n y o u ' l l s e e . I t ' s m o n e y o f f 

n o t p o e t r y l 

T E C H N I P L A Y S O F T W A R E 
7 4 D o r n o c h D r i v e . Hu l l H U 8 8 J L 

0 4 8 2 7 1 2 9 5 8 " 5 5 

J E T S E T W i l l y . U&e thu keyboard to select a n d 
play 3 5 d i f fe ient screens. S e n d E l SO plus 
S A E to D Boococfc. 16 Chippendale Rise, 
B r a d ' o r c 3 C B 0 N B . 181 

wauom n attcvooae TBseoccwx 

7 4 7 FLIGHT S IMULATOR 
NiltK I'KIWIHXÛ H pl/,'1 (1 ii-uaic wr»lAncl.»5e» HWjm.i tj-jm wl vtil'M" , 

•ta-Jl>: HO""®!*4 etcdv ,11 »*«r ai * •emi II rut 413 25 i.s.jlu , Ht <UBV v«u' MAIr«« v. 
•••ri!IU, H'lUJ'S cc.'JIO'l T!C< 
V<|P9 I.I.IM ,»n(,( IriMt »». »li Iht '.»'w»v l>v» UM-> 1̂ (1'<» 1 Kijin cc.o-a io sar -»M (ii* v uvrg Ko-aur- A M-..i,iii.- .-oi i/>: trxnu ,'veif Cc'tiuw *IM «SI C-:-"i-o«v. (a 

C»itc.ip <» w.i VAT r«.Mi 
O J k . C . C r i M f C . j n YCt n W«v»l», BoM Hln4Mv 

Ol' I H W W W W W J I I I 

• • • • E E • • • • ••• 

H S I I • • • • • 

! 
9 9 9 * , 

, 9 9 9 9 
19999* 

A C T U A L S C R E E N P H O T O G R A P H 

pCBiid Jchn'j !im;if )plw» 
ncwumests lo return thp 
l r a ! i ( « i Vow Ktig his v-nt yw 
i cwiv p i u m i 10 the cntle ol 
l l * Evl Banin Omj Br,-nth 
Each iii^e nl yo;r piuvt EecOTfln 
rarifci <1 \xiu kw Ite mnpattt 
r f tm the bet ir&s (UII imvr lo a 
hjter Ip,el 
fut lei it l »l (fay i\Kh mmi 
y»red »i !»: i ts tetomng ftaida 
ai prsyiess t7.00 

"hs ge^H rus J levtto 
lidrt 10 y x t t i z ifrwgh (tith t ^ 
h»ard of r&jo j c w * ba-itis, 
Sr.itrdi etc. Ewh lent is Mrdc 
i n * cvtnfcaly. if ysu aie jecd 
moigli. vw hyit to face XP2 
(veal miB!nrs"cnl nith s bull n 
tuB ul I n : • (6 .00 

• 
Gn Beny "hp Bug Cm) 8 w t y , 
th-otgh Ihe MNR I B»J IO «R«CL 
ntiMjh llftls lo Itmn Willi 
Inri f-J.iU 

• 
LYNX BUS-TECH 

U K + O V E R S E A S 
T R A D E E N Q U I R I E S 

0 7 0 5 7 3 5 3 1 0 

NAME 

ADDRESS 

Please tick boxes and send chequesjPO to: 
B u s 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 . 

ALL ORDERS DESPATCHED WITHIN 14 DAYS 
Dealer enquiries welcome 
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BACK-UP 
TAPE COPIERS 

Unique machine code programs to allow security 
back-up copies of the majority of protected 
software. 

Available for: 
COMMODORE 64 £5.95 ELECTRON £5.95 
VIC 20 £5.95 ATARI £5.95 
BBC £5.95 SPECTRUM £5.95 

TAPE TO DISK TRANSFER 
UTILITIES 

Speed loading and transfer your games, etc to disk. 
Available for: 

COMMODORE 64 £9.95 
BBC £9.95 
ATARI £9.95 

A L L C O M P L E T E W I T H F U L L I N S T R U C T I O N S 
Price inc ludes VAT. ( • F ^ t t l 

P o s t & Packing . C h e q u e s or • ^ s J B 
Credit Card n u m b e r to: I ^ ^ A 

E V E S H A M M I C R O C E N T R E 
Bridge 5t, Evesham, Worcestershire 

Tel: 0386 49641 
M E W S H O P M O W O P E M - M i c r o C e n t r e , 

1 7 5 6 P e r s h o r e R d , C o t t e r i d g e , B i r m i n g h a m Tel: 0 2 1 - 4 5 8 4 5 6 4 

SPECTRUM ZX81 
£25 KEYBOARDS £25 

Ful l size typewri ter style keyboards -12 fast 
act ion fu l l t ravel reed mngnct keys 2 s h i f t , 
spacc bar . s turdy 1 2 " / i 9 " V i 3 " ease qu ick 
easy fitting. P h o n e 0 6 0 2 474973 . 

SPECTRUM ZX81 
£25 KEYBOARDS £25 

G E N T L E M E N D o c s your lady enjoy ut t ract fw; 
s o l t w c a r ? T h e n yjncJ tor I rcc lists 
inexpensive l ingerie. S A E to B C M ' E I C j j a n w ; . 
London W C 1 N 3 X X 191 

T H I S M O N T H ' S S P E C I A L S 
•SJW.I UI>L' C U M « 4 O . ; S u c l f j * ; C10.SS 

V>.l?V'ftF>l~ : ' I>-I C f t V t t t < 8 f X i 
M c n S i K i i r I N C , C ( U C< S c « t ' u T t r so 
'•••MIOTIWIXOI^I. OKI f / . » b 
• • •t>»3. CSM tSJ • C4.95 
H j v t u n J|!«r. n.ir,. C t M M i r t u 
A I ' iro^uit l l i l i r i l ' . £4.60 
All t l i ^ J I M J ^ c l C4.50 

.-.'I • r* rN i l w f v < r 
U H 5-CCI O S/• ! 

CH PO IO 

O JSOl IWAHI 
2?3MBMvlosBo»a WilflKro-.w 

WN60USI 

T E C T E L R O B O T I C S 
CONTROL BOARDS FOR HOME COMPUTERS 

ORIC 
O R I C D U U B R Y £ 2 4 
1 ol 16 channel controller 
O H I C A D C 1 3 4 
Supcrfost 8 c t - 3nre l ana og - Oigital 
searwcf , 8 bit resolution. 
O l i l C 1 . 0 DOT; £ 3 9 
I fi iKoi irumriuiblo channe ls 
O H I C P R I N T E R £ 9 5 

col , i iwl i iK, graphics double -tizrxl 
p i in l . ink b r ibbons. 

ZX81 
Z X 8 t O U U B R Y £ 2 2 . 5 0 
1 of 16 channel controlkir 
S X 8 1 A D C £ 3 « 
Supeffost 8 cbanrc analog - digital 
scanner , 8 bit resolut ion 
2 X 8 1 I ' 0 port C34 
16 i>f0<;iwiima&l0 channels 
2 X 8 1 H I - R E S O L U T I O N 
G R A P H I C S : *28 
s t u n n m g results. 

ITEXT SOFTWARE a new range of educational programs. 

T O D D L E R S ( p r o s c h o o l l 
L E A H N vour A L P H A B E T 
L E A B N to C O U N T 
L t f A f l N vour C O L O U R S 
L E A f l N your S H A P E S 
A B O U T tho H O U S E 
A B O U T th.; K i T C H E M 
A B O U T C L O T H ES 
T'3 9 5 

Send cheque or Postal Order to : 

M U M S & DADS 
I T E X T c o o k b o o k -Englisni 
I T E X T cookboo k \ - Ch innwl 
' T E X T c o o k b o o k <l:al ant 
T E X T c o o k b o o k { Indian ' 
T E X T W i n e 0 Beer M a k i n g 
T E X T Cookbook Desserts 
T E X T Cookbook C o n f e c t i o n 

£ 5 . 6 5 c a c h 

TECTEL 
Telford Opportunities Centre, Halesfield 14, 

Telford, Shropshire. 
Tel. 0952-581738 

P&P C1.50 (ot conitof bomds Ci for topes 
74 

MICRODRIVE Copycat copies most com-
mercial programs up to 38K so loadablo 
f rom Basic 'ega'd'ess ol where located in 
memoiy Cosies all programs at oncc • 
free tape cop er - <:8K Spectrum only 
£4 .95 N J. Osborn 74 Coombe Lano. 
Westbury-on-Trym. Bristol. BS9 2AY. 
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TRS-80 
VIDEO GENIE 

N E W D O S - 8 O 
A P L - 8 0 
P A S C A L - 8 0 
F O R T H ( M M S ) 

Details of these and over 200 other 
programs are contained in our new 
loose leaf catalogue price £1.00 
(refundable) from: 

MICROCOMPUTER 
APPLICATIONS 
41 QUEEN'S ROAD 
BLANDLORD PORUM 
DORSET DT11 7LA 

T E L : ( 0 2 5 8 ) 5 5 1 0 0 
10 

BIG D I S C O U N T S O N 
OVER 2 5 0 0 P R O G R A M S 

ntatHt 
AM>i» a»:eov><4.D»MOM o*ic. 
IMCHMJM. Vie 10 IX-»l •••« PIT 
•tsivesa 
I I IM i. . n iimm IM 
<t»:» l i r t ' t ^ . r t s 
MAIt 0«ID«B SOmVAHl, V KN0WIC 
LANE. WVKE BRADFORD fiOl? 901 

(<n»ll order ar ty I. 

OUST covers quality anti-static material 
Soactrum. Oric £ I 50 Oragon. Vic. 64. 83C 
£2.50 inc P - P. Also ovailablo -or prfntots. 
cassettos disc drives ctc. Comoutucovers 
26-28 High St. . Sut ton Coldf i t fds. Wost 
Midlands. 
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SPECTRUM 
KOPYKAT 

IMPROVED PERFORMANCE 
Simply the best . Copying any 
program :s no?/ as easy as LOADihg 
and SAVEing your own programs 
Any ZX Spectrum program -an oe 
backed-up onto a fresh tape Even 
programs thai cannot fc« stopped can 
now be copied 103 per machine code 
Copies headeriess files Prints file 
name SPECTRUM KOPYKAT uses no 
program area so fnll also programs 
over 4. 7K are easily duplicated (Sk + 
for :6K machines) PLUS FREE 
Header Heacet program 
Despatched by flxat class return of 
poet. Ser.d cheque/PC for £4.95 ic 

M E D S O F T 

SI Ardeen Road, Intake. 
Ooncaste: DN2 5ER 

IT CAN EVEN COPY ITSELF .e. 

RETAILERS 

For fas t s p e e d y d is t r ibut ion serv ice c o n t a c t 
D r a k e D is t r ibu t ion on 0 7 5 2 6 7 1 6 0 6 

Wo can offer you: 
• 24-hour deBvery in UK 
• Tho Best Discounts 
• Starter packs available 
• Alt tho latest software 
• Personal weekly delivery service throughout the UK 
• Export enquiries wolcomo 
• 48-Hour delivery can be arranged 

As retailors ourselves we know the tittas that s<#. - Phone en write lor a price list now; 

D R A K E D I S T R I B U T I O N 
3 6 N e w S t r e e t , Barb ican , P l y m o u t h . 

70 

t O V i V O I V . J R C p . i . V •» 
Cli. [si .||. VI L P M.*m Mil • 

K I . / > K<»I.««| M . U Co«l<' A S V W W W I V 
'• n i . . | . m- ..< t<i». . . ' Stu ' i t i t f m !|i»ini's 

SU'i'- •••- .'"'i Aii« AI.ii S< i' I 
11 • isi-. to . •:< ••• SbiKv.i-.' Box 

1 3 4 

E X P R E S S 
J O Y S T I C K R E P A I R S 

J o y s t i c k s repa i red a n d r e t u r n e d w i t h i n 
2 4 h r s e . g . A t a r i , V i c , Q u i c k s h o t e t c . 
So.nd j o y s t i c k a n d £ 2 . 9 5 - 5 0 p 
j o s t a i i e 

S t r o n g r e p l a c e m e n t j o y s t i c k h a n d l e 
inse r ts ot C 2 . b O f p a i r . 
J o y s t i c k h a n d l e - t o p I r e O o t t o n k i t , 
i n c l u d e s Inser t . ir«l g n p at £ 2 . 9 5 
e u c l i . 

J O Y S T I C K O F F E R 
. J o y s t i c k s s u i t a b l e -or A t a r i . ' C B M 
6 ^ ' V i c e t c . £ 4 . 9 5 • 5 0 p pos t D u a l 
f i re b u t t o n m o d e : £ 6 . 9 5 i 5 0 P 
C O M P U T E R S U P P L I E S . 
1 4 6 C H U R C H R O A D . B O S T O N . 
L I N C S P E 2 1 O J X . 

168 

M I C R O D R I V E U S E R S ' 2 5 6 c o m m a n d s c a n 
t>i> d e f i n e d a n d t ^ o n R U N in s e q u e n c e w tri a 
-.irtule k e y p ' e s s W i t h r f l o c n t a b ' e 4 8 K 
S P E C T R U M K E Y D E F I N E £ 4 9 5 f r o m 
P S I E N T I P I C S O F T W A R E . 3 7 C O T T S S V I O R E 
R O A D l i r s s t r . N O R T H H U V 1 9 E 3 S I D E . 

160 

V I C 2 0 C O P Y T A P E 
Produce- - c a n n y back up copies o l viiih 
u i o i i ' a i m Efficient and easy to use 
program c o i w s Bosic. W.irK-v? Code 
K'-. t sdit ana Auto-Run piogromi onto 
new casjettc Works o - any swe VIC co> 
u a s s e t t e W i t n n s : r u c t i o n « » o n d 
CtvefluefPO to- £ 5 tot 
Roycr WoWeodale. 0«p t VC. Loor«l HouM 
Spinfcs L6iv9. Wltham. C M 8 1EP 

131 

0 ? ' l t : 1 M i r f i i n w i h s 6 11 v e a r o lds , u s e 
Iiu-mcjIv .sittustabiff l eve ls . £ 4 . 9 5 . M a i l o n l y . 
O i i i e x C r i u r c h H c u s e C o t t a j i s . V l c d s t o a d . 
A ' . o i H a n t s . 

1 6 3 

BACK-UP 
TAPE COPIERS 
tew did u-ij.c r-cc-i-e <yx tK.y. if* <sr rtiimu'.'.:* v.l/j.aase ^ w d u 
V i M M j i r K H i i n 

COMMODORE 6 4 £ 5 . 9 5 
VIC 2 0 £ 5 . 9 5 
BBC MODEL A / B £ 5 . 9 5 
ORIC 1 £ 5 . 9 5 
SPECTRUM 1 6 / 4 8 K £ 4 . 9 5 
COMMODORE TAPE TO DISK 
TRAtiSFER UTILITY £ 9 . 9 5 

'<« niljin WT. w . ur»1 yrlir> 
>f S C-C9JCS a-< ?0.1 ta 

WALLTOhE LTD. 
Crown Courtyard, Bridge St ree t , 

Evesham, Worcestershire 
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NOTICE TO PARENTS 
from INFO-STREAM 

Computer Assisted Learning 
if you son 01 ddughier is weak m Maths or the Sciences? Or 
perhaps in Modern I anguages* Help solve iheii problems w i th 
vour home computer . 
INFO-SI Rf A M offers sof tware for SPECTRUM. BBC. VIC-20 
AND ZX81 mic ios covering most subjects m the school 
curr iculum and catering for all ages and abilities up to revision 
aids for CSE. O' and 'A ' levels. The range includes "fun-to 
learn programs for the younger members of the family. 
For a 42-page' catalogue detail ing over 220 educational 
programs, please send f t {refundable on first order I to: 

I N F O - S T R E A M { D e p t Y C 3 I . 
3 6 a C h a s e G r e e n A v e n u e , 

Enf ie ld , M i d d l o s e x , E N 2 8 E B . 
I ij 

COPYMATE 6 4 
o n l y £ 4 . 7 4 

A u t i l i t y f< * C O M M O D O R E 6 4 w i U 
i i i i l V r l i . i ; :k OApitrS o f m o a t c a s s e t t e 
OoserJ t i m g i a m A . S u p p l i e d w i t h I u ' 
I f v : l f i i : ; t i : r l s S i ! l l d C h O Q U O - P O l<« 
1. 4 /3 IO 

H O R I Z O N S O F T W A R E 
"i5. B a m b u r g C l o s e . C o r h y 

N o r t h a m p t o n s h i r e N N 1 8 5 IPA 

D I S C O U N T S o f t w a r e f o r B B C , C B f v ' 6 4 . V i c 
2 0 . D r a g o n . O n e S p e c t r u m . Z X O " S e n d 
S A E f o r l ist . S t a t e m a c h n o . O . J S o f t w a r e . 
2 7 3 M o s s y L e a R d . W r i g h t i n g t c n . W i g a n . 
I .anc.s, W M € 9RIS). 1 8 8 

- S U P E R B R E A K E R - n 
F o i t h o C o m m o d o r e 6 - 1 t h i s m i u y w i l l 
b a c ' < U P m o s t p o p u l a r ( : ; s & & e i t e 
p r o g r a m ? , o n t o tHOC or ;li;;fc S i i : i ; ) l n r d 
o n c a s s e t t e w i t h fu'.l i n s t r u c t i o n s . F o r 

i u » . ' o u n o o l o r d e r s , i i v F i r s t C a s s 
P o s t . R u s h C 4 . 9 9 t o 

C l a r k e K e n t S o f t w a r e 
2 6 N o r t h C a p e W a l k . 

C o r b y N o r t h a m p t o n s h i r e . 
Si'icily for potsondl use only 

S p e c t a i m J c t s e t W i l l y . S o c r e t s t a r t c o d e . 
P i u s fu l l s c r e e n s :>lan C 1 s a c . M r 8 u c f c l e v . 
2 7 G r e e n f i e l d W a y . N o r t h w i c b . C b u s l i n e 
C W 8 2 Y H . 

B A C K U P 6 4 
T A P E T O T A P E C O P I E R FOR 

T H E C B M 64 
C o p y m o s t p r o g r a m s c u r r e n t l y 
a v a i l a b l e i n c l u d i n g M / C A n d B A S I C . 
E a s y t o uSO g r a p h i c s p r o m p t s y s t e m . 
C h e q u e s . P t O l o r f 5 . 0 0 t o : 

D . J O H N S 
5 W o o d i l o y . A S H . K E N T , C T 3 2 H F 

P h ( 0 3 0 4 ) 8 1 3 0 9 8 f o r U P D A T E p r i c c s . 

FOOTBALL POOLS 
Professor Frank George has used 
his researches to produce the F4 
F O O T B A L L FORECAST program 
which uses stored team data to 
compute the expected result of 
each f ixture, and POOLPERM 
which produces ful l perms 
according to amount of stake and 
number of matches required. 

Versions available for: 
A p p l e I I 
Pet 
S h a r p M 2 8 0 A a n d M Z 8 0 K 
T R S - 8 0 
Video Genie 
N e w B r a i n (not Poolperm) 
Sinc la i r Z X 8 1 a n d S p e c t r u m 
B B C 'B ' 
C o m m o d o r e 6 4 
D r a g o n 3 2 

Write to: Bureau of Information Science 
Commerce House, High Street, 

. Chaifont St. Gitos, Bucks. 

O R I C - 1 C l o n e 1 - 2 c o p i e s e x p e n s i v e 
c o m m e r c i a l c a f c s o i t e s i n c l u d i n g c a t a l o g u e 
v o r i l y o p t i o n s £ 3 . 5 0 C D u f f . I U f c e b y R o a d . 
S c u n t h o r p e . 

1 6 6 

C O L O U R B L I N D ' B W . T V ? G o t j e t s e t w e l l y ? 
N o c o l o u r c h u r l s n e e d e d w i t h o u r o a d e r H ! 
C 1 . 3 0 F l e m i n g . 3 3 C r o m w e l l G r o v e M ' C r 

1 7 2 

sncnum cttcss 
Dare you face 

The Turk 
T h e or iginal Tu rk was an 
e igh teen th cen tu ry auto-
ma t ion , a life-size mechan-
ical f i gu re resplendent in 
Turk ish c o s t u me an d seated 
beh ind a w o o d e n cabinet 
o n w h i c h a chess board and 
pieces w e r e placed. 

OCP n o w of fer you the 
twen t i e t h cen tu ry equiva-
lent of t ha t Turk - a chess-
play ing compu te r p rog ram. 
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 l 

M A N Y 
O P T I O N S 
I N C L U D E : 
• 6 Levels o f D i f f i cu l ty 
• Demons t ra t i on M o d e 
• Board Editor 
• G a m e s Pr in tout Facil i ty 
• B l i t z Chess Aga ins t t he 

Clock 
• T w o Player M o d e 
• U n f i n i s h e d Games can be 

S to red 
• R e c o m m e n d e d M o v e 

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 
P o s t o r d e r 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 . 
1 3 4 / 4 

O U A J T Y j i f i i g r m t i I t S t m y S r ' o i D r s y u n 3 2 
m i s S p i c i ' . - m F i r s t 2 p r o g r a m s t ' l e a c h . 

I . M < - ."> S O | > O I - C N : N E N 2 D p e a c h A l s o 
i« • j i h u < f c i m p » a o i l s i w c i a l s u i t i u n b r y W r i t e 

•<;i i r t ' C e s t i M O t e & VI I i 5 t m i | N . 3 0 
R c m t o r d A v e n i n ; Myt(«-y L I .TIIS 

I 51 

S P E C T R U M S O F T W A R E 
4 8 K 

S t e v e S i lver a d v e n t u r e g a m e s , 
A d v e n t u r e 1 C 5 . 9 5 
A d v e n t u r e 2 £ 5 . 9 5 
M o o l a n d e r £ 4 . 5 0 

1 6 K 
Bl i tz ' C o d e B r e a k e r £ 4 . 5 0 
R o b o t i c C a p e i s £ 4 . 5 0 

4 8 K S p e c t r u m 
Pr ices i n c l u d e p & p 

S e n d C h o q u o / P O t o : 
W B S o f t w a r e 

1 9 2 S o a m a r R d , 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 

T o l : 0 7 2 3 7 0 0 7 4 
4 6 2 / 9 

V I C 2 0 O W N E R S 
W « yusuX rrntr. ihe cenfciH o f -.he Vic i'riir.rr. 
Sim' ;..>n >ii-. nu Kly RS.M.' vmiijvillNr firiMff. 
R5W Inlcitv.- fa Vir if) UM IllCjuUne ..;i.-i»l«i: 
u-ji.-ixtxr.*, S<r>J S,\r- <I<oili 
J x l ! Cmnpucinr . M Iba ih l lkd Kd.. 
lllKhin, lf«rU S<J5 ITH 1 £3 

H I G H r e s o l u t i o n p r o g r a m s l o r Z X B 1 ! 
M a n y t y p e s . A l s o a d v a n c e d m a t h a m a l i c a l 
p r o g r a m s l o r S p e c t r u m 2 X 8 1 . S A C d o i a i l , 
O d y s s e y C o m p u t i n g , 2 8 B i n f i h o m R o a d 
S h e r w o o d , N o t t i n g h a m . 

1 4 5 

B e a 
D r a g o n A d v e n t u r e r 

Ploy t h e a r c a d e , b e e d u c a t e d h a v e f u n . 
153K o f d a t a for o n l y £ 1 5 0 0 N O T t o b e 
c o n f u s e o w i t h i n f e r i o r o f fe rs . 

A l t o n 
17 N a b w o o d R o a d , S h i p l e y 

B D 1 8 4 A G . 
4 6 

• • » . \ v f p S P I . C T I V J V 1 PAVE 
i P > - . f s o » . i l o i i l r - 1 ' N o n s u o r r - S . i v < -

•i. ! i ; ' ' i - v i - ' i l . l - C l l l l f l i ! l l ! l i l l l . : r . 

P. V V h i l f . 6 H j v . v V s W . i v Mi'sw.'l 
>JN 

i 

2nd SOUTH OF ENGLAND 
PERSONAL COMPUTER 

FAIR 
J U S T O F F T H E A 4 0 
1 1 M I L E S W E S T O F 

O X F O R D 

S U N D A Y 1 0 t h J U N E 
1 1 . 0 0 a m - 7 . 0 0 p m 

Exhib i tors f r o m all over 
England, under one roof. Micro 
compu te r equ ipmen t and 
services on display for all 
H o m e , B u s i n e s s a n d 
Educational Users. 
Many of the newest and 
exciting Micro's will be on sale, 
together with a large range of 
Software & Books. 

A m p l e F r e e P a r k i n g 
A d m i s s i o n £ 1 . 0 0 

S o m e e x h i b i t i o n s p a c e 
a v a i l a b l e — 

E n q u i r i e s t o : 0 9 9 3 2 3 5 5 
2 n d S O U T H O F E N G L A N D 

P E R S O N A L C O M P U T E R 
F A I R 

W o o d G r e o n S c h o o l 
W h i t n e y 

P O M O O N • : « . I l l y V i _ . C o l o u r o n e s o u n d 
" • • ••. L i s t i n g 9 5 p T a p e C 2 2 5 \ 4 * e 

I :>•->• UMII ' . i i S a n d a l w o o d A v e n u e 
C i - ' I m - v S u ' i o y K T 1 6 9 P D 

r.J8 

S O F T W A R E 1 0 % O F F R R P 
O V E R 8 0 0 T I T L E S 

C O M M O D O R E . S P E C T R U M , 
D R A G O N . B 8 X , O R I C C O M P U T E R S 

B A R G A I N 
V I C 2 0 c a r t r i d g e s £ 6 e a c h o r 

4 f o r £ 1 8 

R A D I O 8 8 , 8 8 L O N G 8 R I D G E R O A D , 
B A R K I N G , E S S E X . 

T o l : 0 1 - 5 9 4 9 9 7 9 l o r p r i c e I i 5 t 8 7 

C O M M O D O R E 6 4 
A N D 

V I C 2 0 
P R O G R A M C O P I E R S 

T h e y c o p y m o s t casset te b a s ed B A S I C , 
m a c h i n e c o d e a n d m u l t i - p a r t p r o g r a m s Ol 
a n y size. B o t h c o p i e r s a r c w r i t t e n i n 
m a c h i n e c o d e . P r o g r a m s u s i n g a r a n g e o f 
p r o t e c t i o n t c c h n i q u c s c a n he c o p i e d 
e a s i l y . A u d i o a n d v i s u a l p r o m p t s used 
f o r easy o p e r a t i o n . F u l l i n s t r u c t i o n s a r c 
c o n t a i n e d in t h e p r o g r a m s . 

VIC IMITATOR £6 
IMITATOR 64 16 

Please s t a t e w h i c h is r e q u i r e d a n d m a k e 
c h e q u e s / P . O . s p a y a b l e io I A N W A I I T . . 

Send orders lo: 
I A N W A I T E . D c p r Y C . 

11 H a i l c b a n w R o m l . 8 2 

S h e f f i e l d . S S 8 A H . 

L V \ X S o l ? W O U ' I i t l ' . l f y I W O ••Vui.-J .S l i n e 

: I ?0 Annua' '»i":ibe:sh i: I fi.00. Stomp 
. .1 T W l - . l , : i . t Y I O O y i -Ml-I K V V . i l -

C » ' i b v . f - J o ' t l - . n t - i 

H9 

BARGAIN BYTES 
COMPUTER CLUB 

15-20 ; ' t> o i l H R P o f l o f l w a r c 
1 , 0 0 0 I l i l l o s , . i l l l o a d i n g p r o g x a m t 

S p e c t r u m , Z X 8 i . B B C , V i c 2 0 . 
K l e c t r n r . . A l . i t i , C o n i r e u d o c o 6 4 , 

D r . i g o n , O t i c 1 & A t m o s 
D i E c n u n l s u:s H r t r i i w a i o & B o o r s 

F r e e M e m b e r s h i p 
F a r d e t a i l s & p r i c e l is ! s « n d S A E 

P O B o x 7 . G o o l e , Y o r k s . D H 1 4 5 R G . 
• 5 7 

. • . .IJI-I.T M I . - K U VJ.IME 
•I, , | W.»NV nciiilf ' IS I I I IM:%. SI'LIORL) 
i .i . - i i ; l M j . i r i t K . . I S S O U L " 1 4 , 2 b 
KIVM- C'L" I IJ I-S l l ! F. R Boy ' IN G I P . i ' - I 
•v O' i:")i;> IJi'lHV 

• 4 7 

D I S C O U N T S O F T W A R E 

SOUTH WEST 
S e n d f o r F r e e C a t a l o g u e c o n t a i n i n g n v e i 
8 0 0 l i l i es f o r a l l I h e p o p u l a r H o m e 
M i c r o ' s . 

A I . L A T 1 5 % D I S C O U N T 
N o p o s t a g e t o p i ty a t ;i l l 

I fV iVe (otluy to: 
D i s c o u n t S o l i w a r e 

S o u III W e s t 
F r e e p o s t , P l y m o u t h , I ' l . l 1 B K . 

O L Y M P I A D a i s y w h e e l Pr .ntcr I n n u r l e c l 
c o n d i t i o n , w i s h al l a c c e s s o r i e s , b o l d t y p e , 
v a r i a b l e p i t c h . 1 7 c p s . 1 4 " c o r r i a g o , m a n u a l s 
e t c . C 1 9 9 . 0 0 . T e l : 0 1 - 5 2 1 7 7 3 3 . 1 8 2 

W h e n r e p l y i n g t o 
C l a s s i f i e d 
a d v e r t i s e m e n t s , 
r e a d e r s a r e 
r e c o m m e n d e d t o t a k e 
s t e p s t o p r o t e c t t h e i r 
i n t e r e s t s b e f o r e 
s e n d i n g m o n e y . 

Y O U R C O M P U T F R , M A Y 1 9 3 4 2 0 5 



DO IT WITH 

Would you like to transfer your Spectrum programs from 
1) TAPE TO MICRODRIVE 3) MICRODRIVE TO TAPE 
2) TAPE TO TAPE 4) MICRODRIVE TO MICRODRIVE 

Then do if with the 

T B i k & S - W ^ ^ K W S S a ii erode »<r.i la trtrsfcr err, Spectrum pogrom sl cr. siw ut> 
\ .MTILII4!>'JK if i i - i t r i m r o ' . BGCCSORWYIS ^<RR <* I IEI O - C G W I I O I 

Jon C«M - r T era man -mo* impto j <r»»r inurtcrofls Namsr*r 
nor. nzr. jcr-s »or c••c•3,o'7, 'A-fcrnw cm neodt"»s or »nr» r<o3r vw«r«n n e*sc o-
n « eic » wMrafltf* w n 31 now 01 Va, cor n-eo .wil, vuvojon<v Itoi y j j r^r prar-riji) 

•o1 :ni. £ 5.50 v * » j u w r W 3 i at ycax ssfwart aro.oec >OJ 05 roi tttrmgc copper* 

T A P E T O T A P E 

fieov: i-ic 
LIC-TC 
ACD!0SS 

copies 01 f i ^ S ^ ^ aii-6 50 Men 
1 <•">:<•}» c*c.icKi 1s i 

Sft'C lo S ^ I A ^ T i C 113 Melrose Ave, London N W 2 

m spectrum software ©I 
W A S N U N ? 4 8 K - G r a f i k A d v e n t u r e 
- deu tschsp rach ig DM 3 9 , 9 0 

D M 48 , 5 0 FILE COPY & 48K-Cracke r 

U n d viele andere : 
A t i c A t a c , M r . W i m p y . T i m e M a c h i n e . 1 9 8 4 . Kn igh ts Ques t 

NOW AVAILABLE 
W H A T N O W ? £ 1 1 . 0 0 
4 8 K G r a p h i c A d v e n t u r e inc p & p 

XyZ Diepenbrockst r .9 
D-4400 MUENSTER 

Sincla i r ZX S p e c t r u m S o f t w a r e TEL. 0 2 5 1 / 6 6 5 5 9 4 
S t a e r d i g c i e n e u s t e n P r o g r a m m e v o r r o t i g - L i s t e o n t o r d o m - A u f W u n s c h 

s u c h P r o g r a m m e f u e r a n d e r e C o m o u t e r s v s t e m e - O h - P r e i s e Z Z g t P o r t o & V e r s k o s t e n 

PRINTERS 
S T A R (J K M I N I I 0 X 

10" 120 C . P . S . 
Other printers & disc drives 
available. call for full price lisi 

and delivery. 
£240 inc V A T + carriage 

M I C R O BITS ( I .O .W. ) 
"Coppcrlf icld, Ar rc ton , 

Isle of Wight 098377 498 
( D a y & E v e n i n g s ) 1 3 6 

LYNX Tape Copier tCOf m.'c. Take back up 
copies at different speeds Irom originals. 
Slop programs, aulo running, allowing 
you to inspect code, only E4.95. S Collie 
12 Macclesflelr; Road. South Norwood. 
London SE25. 
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S H A F t P M 2 8 0 K 4 8 K . H i R e s G r a p h i c s . R e s e t . 
B a s i c , F o r t h , W o r i l / O a t a p o w c r , G a m e s . 
E p s o n M X 8 0 P r i n t e r . O u s t C o v e r s . M a n u a l s . 
U s e r N o t e s . f 4 2 S o n o . W o o d s 0 2 7 7 . ' 2 2 2 9 4 3 

1 8 3 

RTLflnTIS COmPUTER 
SOFTWARE 
LimiTED 

URGENTLY REQUIRE MORE 
HIGH QUALITY GAMES 

If y o u h a v e w r i t t e n a n e x c i t i n g a n d o r i g i n a l 
g a m e f o r t h e C B M 6 4 , V i c 2 0 o r Z X S p e c t r u m 
w e w o u l d l i k e t o t a l k t o y o u . I f t h e g a m e is 
g o o d , w e w i l l p a y h i g h r o y a l t i e s o n w o r l d -
w i d e s a l e s . 

I n t h e f i r s t i n s t a n c e , s e n d a c o p y o f y o u r 
g a m e , t o g e t h e r w i t h a n y i n s t r u c t i o n s t o : — 

MICHAEL COLE 
A t l a n t i s C o m p u t e r S o f t w a r e L i m i t e d 
1 9 P r e b e n d S t r e e t , L o n d o n N 1 8 P F . 

EDITORIAL ASSISTANT 
A 'one in a million' opportunity has arisen for a trainee 
to join Your Computer, Britain's biggest-selling home 
computer magazine. The successful candidate will 
assess readers' programs, prepare listings, undertake 
proof reading, review software and write articles. We 
are looking for a person wi th an above-average interest 
in home computer hardware and software who will be 
able to write programs in Basic. Some knowledge of 
machine code programming would be an advantage. 
Some evidence of writ ing ability is also required. 
Please write wi th details of your qualifications and 
experience to: 

Toby Wolpe, Editor 
Your Computer 

Quadrant House, 
The Quadrant, 

Sut ton, 
Surrey SM2 5AS 

T E X A S T I 9 9 I 4 A 
SOFTWARE 

ANT INVASION. SPIDERS CAVE. 
HONEY HOP. SNAKEBITE TRACKER. 
CY.MKHANA ami QUEST £3 .35 inc. 
T A N K M A N am) MONSTER HUNT 

...Double CO.50 inc 
MINES OF SATURN and RETURN TO 
EARTH DouWe £ 6 . 5 0 i n c . 
T I CASSETTE LEAO £6.95lnc. 
T I JOYSTICK AOAPTOH IMOST 
MAKESI £6.95 
SHARP M 2 7 0 0 SOFTWARE S.A.E. 
FOR LIST 
Computer repairs by posr. Moa l 
p o p u l a r m a k e i . S e c o n c n a n c 
computers and sof tware etc won ted 
Phone or wr i te for price. 
At! in P&P. Ctrntues-'PO's ro: 

STATION ELECTRICAL 
Coastal Road. Host Bank. 

LANCS.LA2CHN. 
Tel: ( 0 5 2 4 ) 8 2 4 5 1 9 . 

COLOUR GENIE SOU ware wanted. Good 
royalties paid Aoex Sottwut© lYC) 
Hastings Road. St LeonardsonSca 
TN38 8EA. Hastings 53283. 
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48K Shato MZ80K computer with MO unit 
driving P3 cot printer. System Soltwor 
arc many games, auyet collects, f.6.00 
Moore. Rnlwblna. Cardilf. 618649 
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MUSIC PROGRAMS 
vjior ostriwtor jnd publisher of prntco music i 
video tutoriv rruwal mwic cr«nt«cc orea 
rami ttr SINCLAIR. COMMODORE BBC MIC¥0.0MG0N 
eoiMC heme computers Programs SMWOOeordinal 
tcreKribvciiuutlonilattno'^firr.utlcojmes with 
some tc*hirfl content wli tftooiconsotred 

MUSIC SALES LIMITED 
Attention of Nell MammertOn. 

Newmarket Road. BUIY St Edmunds 
Su«oit IPXSSV8 

S P F . C T R U M Z o o m l g a m e s , u t i l i t ies . A n y w o . 
s h a p e , n u m b e r , p o s i t i o n s p r i t e s , s c r e e n t e ) . 
f .u.t m / c o d r t . L i s t i n g s L'2 CO r o l u n t i a b l o w i t h 
c a s s e t t e £ 6 . 0 0 . ( S A E d o t a ^ s ) . R e a l t i m e 
S o f t w a n ! , 8 P a r k S t r e e t , L o m . i E a t o n . 
N o t t i n g h a m , N G 1 0 4 N A . 1 8 4 

, Q U A N T U M HARDWARE 
Sinclair Repair Centre 

W e h a v e 11><i s p a r e s tor a l l r e p a i r s t o : 
S P E C T R U M ' S Z X 8 1 . R A M P A C K U Z X P R I N T E R 

A l l r e p a i r s c a r r i c d o u t b y flualilied s t a l l u m t s II; |NI h:iI i i i r i ' i g i o a l s t a n d a r d 
Z X 8 1 £ 1 1 . 5 0 

R A M P A C K £ 9 9 5 
S P E C T R U M £ 1 8 . 0 0 
Z X P R I N T E R £ 1 8 . 0 0 

I s u b j c c t t o r e c e i v e d c o n d i t i o n s ) 

P r ices i ndodo r e t u r n p o s t a g e a n d OECkinq. 

A l s o a v i i i l o b w C I O C o m p u t e r r a p o s G 5 p 
C l h C o m p u t e r T a p e s 7 0 p 

C a s s e t t e L e a d S p e c t r u m C 2 . 2 0 
I V L e a d S p e c t r u m C 2 2 0 

A n p r i c e s n c l u d a p o s t a g e { j p a c k i n g 

S p a r e s s u b j e c t t o a v a i l a b i l t y 

C h e q u e s & p o s t a l o r d e r s m a d e p o v a W o l o : Q U A N T U M 
S e l l a d d r e s s e d e n v e l o p e for e n q u i r i e s 10-

O U A N T U M 
3 3 C I T Y A R C A O E . C O V E N T R Y C V 1 3 H X 
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"TW 100GF" B'fndon Lane. Brandon. 
Durham 0H7 8SJ 
f(CTnw«((K own 

a o f t n S U V M I I I I I I M m o r a i * * i x u n r t » . 5V>"i- o »«ii CWM'I '« 
S P A C t l A X S » ' i m K ( i > M . M W j i m i < . i i ' , ' i j 
lui I lu 4 STmov nnsGS a r-.M J • lu' >m-.j ".Itl'l cf tul 

I X » I it* 9&4M-.V 
•DOOM S A M M I P - A '.•>.»'. t«-»o I -H .M C j . V.. ( M l III! 1Jvtl •-•»• nKWiAX Ar I yiu'it. ird ,m>ii,"i> w . n It id l« larr<v. '«•»• •'•-•1 t»,l 

%PV T M I W t t M A T I A l , . » . . A . . . , „ ; ilWM 
S f » rRAIMUi PAfiT 2 • f i p v m u a - a u C c r f * VM.rtl 

.T«IY m i i M p a r t s ' > - 1 ? » i > « : , 0 0 
M M I R t M U W I W n X O M r W1.» 

C O P Y II S p e c t r u m 1 6 ' 4 B K T a k e s e c u r - t y 
back ups o ( your s o f t w a r e . C o p i e s all 
p r o g r a m s i n c l u d i n g fu l l 1 6 - 4 8 K o n e s ' 
I n c l u d e s c o n t i n u o u s l o a d , r e p e a t c o p i e s , 
a u t o s a v e . v e r i f y . S i m p l e to u s e . £ 4 . 2 5 
F a t c a t S o f t w a r e . A o n l e g a t e . N e w t o w n , 
I a n g p o r t . S o m e r s e t 
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T H I S ' L L 
T E A C H Y O U 
A L E S S O N ! ! 

ere a l EVSL CSc Cw-ev.ra r e 48X SPECTRUM 
.VTNCTXUUM»D M W N U UKAFNICS 

6PRA9R«N 
forCS-50 

fiSM) I rt 8l»i 
i-.'Acio • 
IÎ FMNRTBRTI 

CHEMI9TRY "O"— ••• C- . -y. " f r i - u C ^ U ' d " 
iTKsr lortl 'N AErcgvCortH 

(Mcar̂ yia1 

Softwa 

VICPODRIVE mviriHc i me p it ymii 
n i-tsis.) :>roqi :iius oriic nucrodjivo Sent! 

M|H.« «-;>• Ifitljir- i i f t r t HS i;hi'n»H." lilly 
t.ii, ».> Iti-ciii-.ifri Cu"ipiiii;u. V K 

— • ' n h M r Clc'w Si'lly O.iX 8hmiiiii|Ii;IIII 
tbfi 

GHtiCKl? FGO :S|»eruiB>>t sc-een designer 
Cn.'ingc o»is:*m sc««n:n*. •>< iti.'Sign y<«n 
•••••-. £3 50 I'O'" 0 UotKunh ifiChiinxm 
l.i. R :. 9'<vfluril RD8 0NB 

15G 

A M P L I F I E R 
FOR zx SPECTRUM 

Ampli f iers DEEP c o m m a n d s a n d sound 
,e f fects 
features 
• Full v o l u m e cori i ro ' 
• Load "Save control 
• Built in C o m p u i e i Reset Bu t ton 
• N o Batter.es Required 
• Plugs straight in. 

for only £12 95 (inc. o & p l 
Send cheque -PO to 

PELLET PRODUCTS 
24 Leechcrof t Avenue. Sidcup. 

Kent DA15 8RS. 
Tel. 01 850 9627 

COLOUR 
ADVERTISEMENTS 

ATTRACT 
ATTENTION! 

For f u r t h e r deta i l s r ing 

661 3036 
NOW! 

QUEST on Gori 48K Spectrum adveniure 
in 2 parls 100 locations each separately 
described SEnd £4 55 to L Quinton. 188 
Saughall Massio Rd Upton Wirral, 
Myr'joysidt' 
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^ j j J * G r e e n F i nge rs 

G A R D E N E R S ! ! 

H e r e ' s y o u r F I R S T c o m p u t e r i s e d p l a n t d a t a b a s e ! 
• O n l y 8 0 s e c o n d s t o f i n d t h e i d e a l p l a n t s t o f i t y o u r 

r e q u i r e m e n t s . 

Y o u c a n a s k f o r p l a n t s t h a t s u i t u p t o a n y 5 o u t o f 
1 7 c h a r a c t e r i s t i c s s i m u l t a n e o u s l y ( h e i g h t , 
h a r d i n e s s , s u n . w a t e r a n d s o i l n e e d s , p r u n i n g , 
m o n t h o f f l o w e r i n g , c o l o u r , e t c . ) . 

• C o m p r e h e n s i v e d e t a i l s o f o v e r 3 5 0 f l o w e r s , s h r u b s 
a n d t r e e s . 

• Y o u c a n l o o k - u p p l a n t s u s i n g L a t i n n a m e s , c o m m o n 
n a m e s , o r p a r t o f n a m e s ( e . g . ' l i l y ' d i s p l a y s n i n e 
d i f f e r e n t t y p e s o f l i l y , a n y o n e o f w h i c h y o u c a n 
o b t a i n f u l l e r d e t a i l s w i t h i n 6 0 s e c o n d s ) . 

T o o r d e r c a s s e t t e s f o r 4 8 K S I N C L A I R S P E C T R U M s e n d 
c h e q u e / p o s t a l o r d e r f o r C 8 . 9 5 t o : 

Practical Sof tware 
Dept. GF, 4 0 Worple Road, 

London, SW19. 
154 

4 S k 

WIN 
THE 
POOLS 

SPECTAORAW 2 — THE MOST POPULAR 
POOLS PREDICTION PROGRAM OF 1983 
NOW EVEN BETTER VALUE IN 1984!!! ! 

• Supp l i ed w i t h a da tabase tape c o n t a i n i n g data o n over 
8.000 m a t c h e s s i n c e 1980 

• Database is u p d a t e d each week by user . 
• M a t c h and D iv i s ion n a m e s a l ready in the p rog ram no 

t e d i o u s t y p i n g every w e e k ! 
• Program is m e n u d r i ven for s i m p l i c i t y of use. 
• Errors can eas i ly b e cor rec t - Ihe p rog ra m even c h e c k s 

you r en t r i es ! 
• C o m p r e h e n s i v e i n s t r u c t i o n manua l d e s i g n e d l o m a k e the 

p rog ram easy to u n d e r s t a nd 
• Wi l l a l so fo recas t the least l ike ly d raws for t h o s e w h o 

prefer l o bet o n f i xed o d d s 
• Supp l i ed t oge the r w i t h S P E C T A S O R T the p e r m 

Gene ra t i on P rog ram w h i c h takes S P E C T A D R A W ? s 
p r e d i c l i o n s and tu rns t h e m in to ten 8 f r om 10 ful l cover 
pe rms C o m p l e t e your c o u p o n d i rect f r om the s c r e e n " 

S P E C T A D R A W 2. 8.000 M A T C H D A T A B A S E . SPECTASORT 
A N D I N S T R U C T I O N M A N U A L THE C O M P L F T E POOLS 
PREDICTION P A C K A G E FOR THE 48K S P E C T R U M N O W 
AT THE U N B E A T A B L E PRICE OF £9 95 INCLUSIVE 
(Cheques /POs payab le to B S McA l ley ) 

SPECTAORAW, 1 COWLEAZE, CHINMOR, OXFORD 0 X 9 4T0 

M A K E MASSIVE IMPROVEMENTS TO ALL YOUR 
SPECTRUM PROGRAMS us ing our GRAPHICS and 

SOUND TOOLKIT 

iV- hi i .v»(> ganiot ... .-..i' • i. . ,.. ..I*." oii>.<."i\k wii* Mftr \ i ' 
.."r !•• No IxivnifOvt ol • •••Willi* i.od* -Nqv* N« I.JVW il<iiv« it lot you 
• Over 80 roii!<ic& nc.'jtl-'-g ClXft •«.' "i d ••canons »vi«> jilKHWi 
• Ctu/.TC»C faro!?:, j"-'1 i: Bctlc Saeer1 "VMS "tvr-

.i%t.i"<t Al1NV.lt 
. BO* >rr -.vifvaow i A ••>{••, i. -iiinf. IVJ 
» B J K CE<K W I L W M I C I .•'• .!.- ^IC 
• BlVO UPC Jid rytL MANUAL "• Ol ir.rh...H 
• K.'.v, '<• > Aixt ¥ itlocaiahlo • iwnniy 
ONIV l*> !>0 inoi the utu»< f 10- > 
OVfnSSAS nj«innv"i« *iM ( I Fu>n|vr (7 mn>>.« !<ir any (un<1ur.l 
-••.{ .v.Mr 4 -rw-Mrt..̂  • :irr»/i"<| 3 p m o h £Ol f A T O f K if •« 

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

L E I C S 

********* -TAPE COPIER 5 * * * * * * * * * 
{ new vers ion) 

Vjket UACK UP cop'ci ol ANV tyiw SPfCTflUM ilfi 4ftKi pioginni unci headcrSaKi: m.'c 
w>»»iotxiablc» o,u<v MANY UMlOUC Icatuif* 
fULL MONEY (JACK OUAKANIU ir vo»i aic ix>! «j|>sl«d. 
MAXIMUM 5 STARS fioiti Hu«i»? Cumu V.V.kly J on! of 4 100^ RATINGS 
f (>AI>S .n .>: nrr-B'Jin (Kins CONTINUOUSLY «rvci <vill<uul ixvwir^ j kOv 0:l>c» coolers fc<tuiie 
mji%v Vwiil̂ j'. MASSIVELY uvin^ >ou l»ric and trouble1 

•SUlr-v,; GENUINELY: coewti 8A3IC. M CUOt • aiuvs onio MICIKJIWIvr Smpn r-opoma 
VirAt in .Vn-r iMrtna n-jtiuctiors lo HELP iiiak« iNan rui 

• one A i, ut "̂v nmfl.'co«i»ii« lowtuifl (MIUTV. 
• MAX0YTCS maYvf a woubwj fofi'i 'if propiams olcuwukj I'".- lull IUK oi 4tJK' 
• v.iniiK Krocal coiwv A«to. A Don. PinflMm limr p.'us HEADER dWfl 
• C u p x r k HI AUlHllSS J f l d O i n e r type* lmJ«vil All p u M j r . i m s t h a i we JIB a v / a i * ul1 
' Very vie' limixPy <•'•<! siivote :o use, »*ilh Tuil .•ntun-rinns 
JAPE COPIER C4.60 1A»f COPIER WITH M ORIVE E6.S0 

(dklt'l tin coo 11 ottarcmnttiftl 
Olaciatcxneitiuid«t«» JI 11 m <Viv<; 

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

L E I C S 
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j r f r -P O O L S W I N N E R 
T H E U L T I M A T E P O O L S P R E D I C A T I O N P R O G R A M 

N o ! IVJST S C O R f O R A W S . b u l N O S C O R E S A W A V S a n d H O M E S 
W o g u a r e n t o o n o p r o g r a m o o ' l o r m s s i g n i f i c a n t l y b e t t e r t h a n 
c n a n c o 

• P o c l s w i n n e r ' " a l l o w s t h e o i e c i s e p r e d i c t i o n f o r m u ! a t o b e s e t b y 
t h e u s a r - y o u c a n d e v e l o p a n d t e s t y o u r o w n u n i q u e m e t h o d 
P r o b a b i l i t i e s a r e g i v e n o n e v e r y f i x t u r e c h o o s e a s m a n y or as 
f e w s e l e c t i o n s a s v o u w i s h 
F u l l y m e n u d r i v e n , w i t h d e t a i l e d i n s t r u c t i o n b o o k l e t 
T h e p r o g r a m c o m e s c o m p l e t e w i t h t h e l a r g e s t d a t a b a s e a v a i l a b l e 

o v e r 2 0 . 0 0 0 m a t c h e s . T h e d a t a b a s e a u t o m a t i c a l l y u p d a t e s a s 
r e s u l t s c o m e in 

APPLE BBC (fl> COMMODORE 64. DRAGON. SPRECTfiUM i*8K>. ZX8 J <)6XI 
C f 5 Ml urclustvd! 

We produce databases tor these developing their own prediction program. 
Two years results C7 50 Five years results C12 50 

A D A P T A B L E 

E A S Y T O U S E 
D A T A B A S E 

Avd/tabte from dealers, or d'recr (return of oosr* from 

Smtme S # f t v o m r m 
3 7 C O U N C I L L O R I A N E . C H E A D L E . C H E S H I R E 0 6 1 - 4 2 8 7 4 2 5 

D E A L E R E N Q U I R I E S W C t C O M C 101 

BUFFER 
S I N C L A I R - V I C 2 0 -

B B C M I C R O 

SOFTWARE 
GIFT 

VOUCHERS 
A V A I L A B L E N O W C1 T O € 5 0 

D R A G O N 3 2 -
C O M M O D O R E 6 4 

3 1 0 S T R E A T H A M H I G H R O . 
L O N D O N S W 1 6 . »,MC 

t P R O M S E R V I C E S 

Eprom 
ProgrammerW^ 

£ 5 4 . 9 5 p 
C W S n l l w . i i r ; for 

/ X 8 i o i 7X S p e n r u m 
S A P tnr d f t ia i i. o f Hits a n d 
m a n y o t h e r S p e c t r u m / 8 t 

a d d o n s 
E d g e c o n n e c t o r s t " 2 . 5 0 p 

E d g e cf i i r fs 7 5 P 

E P R O M S E R V I C E S 
3 W e d g e w o o d D r i v e . 

L e e d s L S 8 1 E F 
( 0 5 3 2 ) 6 6 7 1 8 3 

T O S H I B A iir>j»|)v (fcsc r ' n v c s D o u b l o s>dod. 
i kH i l i l i ; d e n s i t y . c o m p l c i v w i t h m a n u a l s b " . 
f W . r f H 9 . 8 ' - c o i i i i u l i M r i M 9 • V A T 
L i m i t e d S t o c k s M n w i l i l l i H ia : t r ( in i i :s tT«» I td 
T e l 0 4 6 0 7 ' 1 3 2 1 1 8 6 

Solid pine t .v. and computer/video stand. 
Suitable for most computers and videos. 
Ready to stain or paint, drawer for tapes/ 
discs and sliding tray. Only £14.95 + 
£3.00 p&p. Send cheque/P.O. for £1 7.95 
to: 

W O O D C R A F T P R O D U C T S ( B R E N T F O R D ) L T D . 
1 0 D A V I D R O A D 

P O Y L E I N D U S T R I A L E S T A T E 
C O L N B R O O K , S L O U G H , B E R K S 5 L B O D G 

NAME 

A D D R E S S 

Please allow 28 days for delivery 

A O A P T A B L E 

E A S Y T O U S E 
D A T A B A S E 

P O O L S W I N N E R 
T H E U L T I M A T E P O O L S P R E D I C A T I O N P R O G R A M 

N o t j u s t S C O R E O R A W S . b u t N O S C O R E S . A W A Y S a n d H O M E S 
W o g u a r a n t o o t h o p r o g r a m p e r f o r m s s i g n i f i c a n t l y b e t t o r t h a n 
c h a n c e 
" P o o l s w i n n e r " a l l o w s t h e p r e c i s e p r e d i c t i o n f o r m u l a t o b e s e t b y 
t h e u s e r - y o u c a n d e v e l o p a n d t e s t y o u r o w n u n i q u e m e t h o d . 
P r o b a b i l i t i e s a r e g i v e n o n e v e r y f i x t u r e c h o o s e a s m a n y or a s 
f o w s e l e c t i o n s a s y o u w i s h 
F u l l y m e n u d r i v e n , w i t h d o t a i l o d i n s t r u c t i o n b o o k l e t 
T h e p r o o r a m c o m c s c o m p l e t e w i t h t h e l a t e s t d a t a b a s e a v a i l a b l e 

o v e r 2 0 , 0 0 0 m a t c h e s . T h e d a t e b a s o a u t o m a t i c a l l y u p d a t e s a s 
r e s u l t s c o m o in 

APPLE. B8C IB). COMMODORE 64. DRAGON. SPRECTRUM 148K). ZX81 I16K) 
C15 Mt inclusive) 

Wn producit databases lor those developing thttir own prediction program 
Two years insult* £7.SO. Five year:: results f 12.50 

Available horn dealers, or direct trclu/n ol post) horn 

S « I m S # f t w m r m PT1 
3 7 C O U N C I L L O R L A N E . C H E A O L E . C H E S H I R E 0 6 1 - 4 2 8 7 4 2 5 

D E A L E R E N Q U I R I E S W E L C O M E 1 0 1 

YOUR MICRO COULD TEACH YOU 
ATHING OR TWO ABOUT THE FRENCH. 

...OR THE GERMANS...0RTHE SPANISH 
A home computer is an expensive toy; and, if playing 

games is all you do with it, a toy is all it is. 
Now, using the New Personal Computer 

Superlearning System (PCSS) you can have fun with 
your micro and learn something at the same time. 

PCSS language courses comprise 12 lessons on 
3 audio cassettes used in conjunct ion with a fourth 
software cassette, to add a new dimension to learning. 

Initially the software package enables you to see 
the words you're learning; then, as your vocabulary 
develops, it will test your skill in your new language. 

Anyone can learn this way - no previous knowledge 
of the language is required. The unique PCSS method 
develops your overall learning and memory skills in a 
way thats both relaxing and enjoyable. 

Each PCSS language pack - French, German or 
Spanish - contains a comprehensive booklet detailing 

i i 

the 12 audio lessons and the function of the interactive 
software. Additionally the booklet expands on the 
broader benefits of the PCSS method. 

At only £29.95 per pack PCSS costs less than other 
home language courses yet it offers much more in 
terms of education and enjoyment. 

Complete the coupon below and try PCSS for 
yourself - you ' l l be amazed what your micro can 
teach you. 

Send your cheque or Poslal Order for £ 2 9 . 9 5 made payable to: 

I
M D A M o d o n A s s o c i a t e s L i m i t e d , 5 6 1 U p p e r R i c h m o n d R o a d W e s t . 
L o n d o n S W 1 4 7 E D . (ZX81 users £ 2 6 . 9 5 ) 
or. alternatively phone T e l e d a t a 0 1 2 0 0 0 2 0 0 now. lines open 24 hours 

I and quote your Visa, Diners Club, Access or American Express number. 
Tick which Audio/software package you require (Prices include VAT. 

I Add £1.45 for postage and packing on each order.) 

Please supply the following Audio/software Packages 

FRENCH • GERMAN • SPANISH • 

Name: 

COMPUTERISED EDUCATION SYSTEMS 
{ P C S S s o i l w a r e i s c o m p a t i b l y w i t h i h e Z X B t ( 1 6 K ) , Z X S p e c t r u m . B B C M i c r o . 

. A c o r n E l e c t r o n M i c r o s ) 
E a c h p a c k c o m e s w i t h a l u l l m o n e y b a c k g u a r a n t e e if n o t c o m p l e t e l y s a t i s f i e d . 

A d d r e s s : 

Machine Type: _ M e m o r y S i z e : 
574/11 
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REPRINTS 
q ready made soles aid 

¥ 
X-N / — V / . 

5ll|.lri»»5f&UUM 

W i 
^ r Oer (K* iJP^^^^^W 

P 

Yoar Guide to the 
Great British Micro 

1f you are interested in a part icular art icle or adver t isement in 
th is publ icat ion w h y no t take advantage of our reprint 
service. W e of fe r an excel lent , reasonably pr iced service. For 
fur ther detai ls and a quo ta t i on 

Ring Michael Rogers on 01-661 3457 

" S&T/FWJWr 
Classified Rates 
l i n a g e : <0p pe r word {Min IS word*) 
p r e p a y a b l e 
linage advertisers should camp.'cte the farm 
provided *i BICKK CAPITALS. Phono number 
count) as 2 words. Name and address to he 
paid lor H used in odvertiiomont. Box Number 
it requited is 14.00 extra. 
D i s p l a y — ro»o» por »cc (Min 2scc) 

• One insertion ; £8.50 
Throe insertions £8.20 
Si* insertions : £8.CO 
Twelve insorl ion* £7.50 
Deploy advertiser* should provide separate 
copy trxtpttrforobfy roservo space by phone 
(Of-661 30361. 

Method of Payment 
C h e q u e s e t c . s h o u l d b e m o d e p o y a b i e 
to Business Piess Internat ional L td . a n d 
crossed. I enclose h e r e w i t h 

c h e q u e ' P O for 

Pleose debit my Acces$.'Visa 8arcloy 
Cord'Amerlcan ExprejvOlneis Club Int. 
.'as below 

CLASSIFIED 
ORDER FORM 

P l e a s e insert t h e f o l l o w i n g a d v e r t i s e m e n t in Y o u r C o m p u t e r C l a s s i f i e d S e c t i o n 

j 
L I N A G E L I N A G E 

£ 6 . 0 0 

£ 8 . 0 0 

£ 1 0 . 0 0 

£ 1 2 . 0 0 

£ 1 4 . 0 0 

£ 1 6 . 0 0 
£ 1 8 . 0 0 

£ 2 0 . 0 0 

WS* 
( J j J N o - i nser t ion s r e q u i r e d ] ^ ] B o x N o . r e q u i r e d Y E S / N O 

N A M E IPIcttso include initials/. 

ADDRESS 

SIGNATURE 

Post to: 
Cot c u t tho Older f o r m a n d return 
together w i t h your remi t tance to: 
Classified O o p a n m o n t . Your C o m p u t e r . 
R o o m H 2 1 1 . Quadran t House . The 
Quadrant , S u t t o n , Surrey S M 2 5 A S . 
1 0 1 ) 5 6 1 3038 

P a y m e n t b y c r e d i t c a r d p l e a s e s t a t e a d d r e s s c a r d is r e g i s t e r e d 

D a y t i m e t e l . n o 

THIS FORM SHOULD BE RETURNED BY 23 APRIL FOR JUNE ISSUE PUBLICATION 

Company Registered Number; 151537 <Englondl Registered Office: Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. 
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Hot* 
lines 

Acorn Computer 
Telephone Cambridge 0223-245200 

Atari 
Telephone: Slowflh 0763-24561 

Camputers 
Telephone: Cambridge 0223 315063 

Commodore CBM 
Telephone: Slough 0753-7-1111 

Dragon Data 
Telephone: Bridgend 0656-744725 

Sharp 
Telephone: Manchester 061 2052333 

Sinclair 
telephone C a m b e r 0276-6816 

Sord 
Telephone London 01 930 4214 

Tandy Corporation 
Telephone: Birmingham 021-5566101 

Texas Instruments 
I elephone: Bedford 0234-63211 

Local, national and 
international micro 
events are updated 
here. To publicise 
your event, phone 
Paul Bond on 
01-661 3472. 
Midland 
Computer Fair 
Hall 3 N l i C Birmingham, from A to 
7 May is the venue for this regional 
extension of the Computer Fair. 
Telephone Reed Exhibit ions on 01-
643 8040 for more information. 

DATE 

MicroCity 84 
Computers, business systems and 
communications equipment in this 
business orientated show in Bristol 
Exhibi t ion Centre, from May 15-
17. 

The Computer 
Fair 
Practical Computing and Your 
Computer's mid-year fair in Hall D , 
Earl's Court London, 14-17 June. 

wsmM^M 
quotation module™ 
Computing on 0735 7 37JJ. Personal and home computers, plus I details, telephone Roy Bran, Reed 

small business systems. For more ' Exhibitions on 01-643 8040. 
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Audiogenic Vic-20 Games 

...never turn your back on them 

Audiogenic, PO Box 88, Reading, Berks, England. Tel: (0734) 664646. 

Spiders of Mars, Outworld and Cloudburst - three classic cartridge 
games - now available on cassette! Bonzo and Kaktus, both bestsellers, 
are now joined by the latest crazy mazey game - Shifty! From all major 
software shops everywhere. 
These incredible games cassettes all require 8K minimum RAM 
expansion. All prices include V.A.T. and P. & P. 
WRITE OR PHONE FOR FREE COLOUR CATALOGUES. 

'&S 



That's right, even the pirates will be dropping their duplicators to avenge 
with excalibur in Cavelon. to join in the swinging fun with Hunchback, to attack with Android Two, j ump for 

their lives with Pogo, spin themselves dizzy with Chinese Juggler, they'll just crack-up with 
Eskimo Eddie's Arctic action and there will be no stopping the captain once he gets his 
hook on Gilligan's Gold the miners' madness! Don't you miss all the Ocean action get 

down to your local dealer now and join in the fun and games. 
Cavelon Comm 64 6-90 Spectrum 5-90 
Hunchback Spectrum. Cornfn 64. Otic 6-90 
Android Two Commodore 64 6-90 
Pogo Spectrum 5-90 

Chinese Juggler Spectrum 5 -90 Comm. 64 6 9 0 
Eskimo Eddie Spectrum 5 -90 
GllUgans Gold Commodore 64 6-90 

S p e c t r u m 5 - 9 0 




