
Canada 
Donwatk 
Germany 
Gtceco 
Holland 
Italy 
Spain 
Singapore 

C$ 3 <16 
DKt 30.00 
Dm 7,50 
DM 210 ,00 
OR 7.00 
L 3 6 0 0 
Pis 300.00 
MO 5.00 

Switzerland SFr 6 .40 
S3 96 (072163) 85 

I 

*> Ml. 

M . ' 
a . A l - , y w o v i f t i K . - . • .civ*. • wi i i i fc i i • .. .. 

lus Amstrad 64 K Micro: 
^ £ 2 0 0 with tape and screen 

X P ZX-81 Speech 
/ Dragon Gobbler 

Spectrum Skrambler 
1 Vic Dogfight and CBM-64 File-It 

Spectrum and Acorn games tests 
Reviews: Advance, Alphatronic and Tandy 
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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 

e 
throughout, with sound effects> 
joystick option (most types) 
and speech option with the 
Currah Microspeech Unit. 

Author: Adrian Sherwin with 
graphics by Matthew Smith 

(of Manic Miner fame) 

OTHER BEST SELLERS 
FOR YOUR SPECTRUM 

vggerij 
m\ |mi 

W m * 

vJ^P W W 
'TWji t , 

fSmrmsil 

w m Bug-Byte Limited 
Mulberry House, 

Canning Place, Liverpool LI 8JB 
Dealers contact Matthew Thomos 

on 051 709 7071 
Registered Dealers can order 
direct from C8S Distribution 

on 01-960 2155 
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So/? ware shortlist — page 55. 

Football supremo — page 60. 

Advance review — page 66. 

Amslfad preview — page 69. 

BBC software survey — page 78. 

44 
49 

| E D I T O R I A L A N D Y O U R L E T T E R S : M S X rules OK, storing from cassette to 
.Adicrodrive, and reconfiguring your Vic-20. 

N E W S : Tatung's new home computer; at last you can get hard copy out of your Electron 
with a new printer port; Prism Movi t £30 robots; political micros. 

F I R S T B Y T E S : How to animate your characters; what is screen memory; your chance 
to practise the art o f coarse computing with our bug competition. 

I the rounds in Raunds. 
g ^ C O M P U T E R C L U B : Paul Bond goes 

59 
55 Our 

look at latest software releases. 

Q U E S T C O R N E R : The laddie with the lamp, brass key, and a strange gleam in his eye 
assesses new rivers to cross. 

60 B B C F O O T B A L L S U P R E M O : 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 A M S T R A D : £200, <S4K, built-in 
U O storage. Meirion Jones previews. 

70 A L P H A T R O N I C REVIEW: Simon Beesley peers under the hood of the Triumph Adlcr 
Alphatronic PC — the Z-80 based 64K micro tliat gives you CP/M for less than £700. 

72 
74; 
8 0 

T A N D Y C O L O U R 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. 

SPECTRUM SOFTWARE: All the 
fun of the software with Alike AlcCann. 78 Bond 

watches some BBC programs. 

S P E C T R U M S K R A M B L E R : Penetrate the defences of the enemy with Jason Charles-
worth in this hedge-hopping Spectrum game. 

Q y j C B M FILES: A cassette-based filing 
O ^ s y s t e m for the 64 by David Rces. 

Q Q C B M - 6 4 F L I G H T S I M U L A T O R : 
0 « f On the flight deck with David Rees. 

96 VIC-20 D O G F I G H T : Curse you, Red Baron! Peter Bartlev takes us back to the early 
days of aerial warfare in this nerve-tingling two-player game. 

1 0 1 
ZX-81 G A L A X O I G S : Main battle fleet destroyed, the Galaxians adopt 
a new strategy. S Greaves' excellent machine-code shoot-'em-up. 

104 D R A G O N G O B B L E R : T o m Piers enters the Dragon maze wherein dwells the 
hungry gobbler pursued by the tireless ghosts. 

mO R I C S M A S H : Bat through the 
wall with Alylcs Duntop. 1 1 5ATARI B U G S : L e s EHinSham a,ld 

Pthe day of the aphids. 

14 Q S P E C T R U M QUICK L O A D : Speed up or slow down your loading with this 
I w ingenious utility program from Paul Rhodes. 

ZX-81 S P E E C H : Unaccustomed as it is to public speaking, J N Creak coaxcs a few 
words from the ZX-81 with this speech processor. 125 

129 B B C S P O O L E R : This facility allows ASCII files to be transferred from backing 
store to printer while the micro is being used for some other activity. 

135 M I C R O D R I V E FILE: Kath Peel continues this series on applications for the 
revolutionary new Sinclair storage device. 

mADAM COMPETITION: Win the 
£700 Coleco Adam system. 

J 4 1 M A P P L O T T E R : John Dawson's 
Oric and BBC series. 

148 D R A G O N E D A S M : 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 sourcc code 

1 E f t l o b 
S P E C T R U M Z E B E D D Y : Vincent and Peter Lee thrust you on to a series of 
continuing shifting platforms. Watch out for the two-gunned extraterrestrial. 

159 CBM-G4 I N T E R R U P T S : Using the IRQ for faster action on the Commodore 
CBM-64. T Barrel helps you get some zest into your programming. 

163 
181 

R E S P O N S E F R A M E : T im Hart-
nell replies to letters 1 jjfjSOFTWARE RLE: Pr°grams r°r 

Pinost home micros. 

Competition winners. 210 D A T E B A S E : Paul Bond rounds up 
micro events. 
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A100k BBC-drive for £99 + 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. 

HowPHLOOPYdoesit 
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, 

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

PHLOOPY's special secret 
The heart of the invention 

* 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 



"On-board" 
microprocessor. 

Nine track 
"byte-wide" head. 

Tape drive 
spindle. 

Precision ground rubber 
pressure roller. 

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

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 impact 
polymers for protection and store easily 
on a bookshelf. Many programs will 
be available to purchase on PHLOOPY. 

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

P H L O O P Y 100k cartridge, 
shown not yet 
pushed fully home. 

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 PH LOOPY cartridges 
at £ 19.75 including VAT, postage and packing. 

1 enclose a cheque/PO for £_ 
my Access card: Number: _ 

Amount £ 
OR Please debit 

Your order will be acknowledged within 10 days, giving a 
delivery date. 
Name 
Address : 
Town: Post codc 
Send this coupon to: 
Phi Mag Svstcms Ltd, PO Box 21, Falmouth, 
Cornwall TR 11 3TD. Telephone: Falmouth (0326) 76040. 
14 day money- back option. YC 



Having trouble with Maths and English? 

- r r 

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 ( 'SE/O level 
Choose from Mathskills 1 & II and Englishskills 1 & II and enjoy 
learning! 
Hngllshskills 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 concentratcs on long multiplication, long division 
highest common factot; lowest common 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. 

.v. J . _ 

Only T.9.95 uch ID tuli iht ZX Spttlrure 4BK 
Only CI 1.93 e»eb to iolt lb« BBC Madtl B 

-its an education. 
Ft*»n* pie Sr l rn t i f i r 1 'qujpmrnt Div is ion 



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 t 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 6 4 
ATARI (48K + ) £ 5 5 0 i n c p & p 

Applications Software Specialities, 
8 St. Pauls Road, Peterborough, PE1 3DW. 

1 1 

PLAI INII MG PC 771 
rio n f :ormat4}» 

Re-usable graphics 
for ZX Spectrums. 
See us at the IVzxm croPair 
Saturday April 28th and 
save money.... 
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GENERAL' KNOWLEDGE 

r#£ M f / A M r f £&l/G4r/OAM£ Q I / / Z , 
/ V f i A G f S Ol/f/? 

BBC (32KHLECTRON 
The ANSWER BACK Quiz provwtes on incredible adventure in education by 

combining o compelling Soce-Age gome with on immense series of 
questions on General Knowleroe. the thought-provoking ond well-researched 
quizzes contain an enormousfotal of 750 questions with 3000 answer options • 

coverirtlj the following sub[ec1t: 

•Astronomy • Music • Natural History U Famous People DSclence U Spoit 
CI History • Art and Architecture • Know your language U Discoveries ond 

inventions LI legends ond Mythology O Geography • literature o 
O Films, TV and IheoTre n Pot luck 

the highly sophisticated control program rewords oach correct answer with 
another lum In the colourful, animated game. 

I.I Multiple choice answers • Truo or False? C Find the missing letters 
U "Pass" focillty Q Immediate correction of errors O timer option 

• Performance surpmary n Re-run of questions passed or incorrectly 
answered • Full facilities lor creating and saving on unlimited number ot new 

quizzes 
Available from your computer store or by moll order Price £1095 

AVAILABLE SHORTLY 
ANSWtU BACK 

Junior Quiz 
for tho under l i s ' W m J 

w m 

W < J . 

^•. as*fv 

m - f l : . . ' • 

Otlwr : 
eaucationai titles include 

The French Mistress" 
"the Germon Mastof 

*lhe Spanish Tutor' 

f.<iA&Z(tU& 

the ANSWL i BACK Senior ©uz will educate and foscirmte ANVON5 o*ei 1' 
years old 

KOSMOS SOHWA'<t. ' t'::grims Close, nortmgron. DUNSTABLE. Bees LU5 0U 
Ptoose seno me me ANSWSR BACK Senior © u ; foe ti\© B9C/ElECTftC\ 
computer 
Mr/Mrs/Miss 

Address 

Pipptwook Mill | oooon ftoud. Dorking. Surrey 
Post code ... 

flnctcsp a c^eo^Q'OOiiai oracr for £'095 payaote to KOSMOS So'twore 
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Thousands of Spectrum 
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HW Subject (ouvailiibiliiy Pi ices correct «t lime of suing to prc<s At sclccletl branches only 

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. 

YOUft COMPUTER. MAY 19{M 9 



music to 
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 vie 20 and C8M 64 computers 
without any fiddly separate boxes or 
adaptors. Simply connect the DR2301 
directly with your commodore computer 
via tne lead supplied and you are ready to 
start. The buiit 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 DR2301 is 
also compatible with the ZXS1. spectrum 

ViC20 

and many 
other popular 
home computers 
• The DR2301 win 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 whicn is a lot less than 
you would pay for a dedicated data 
recorder-justE34 95(p & p£2 00) send 
your order form to (no stamp required): 

audio/data recorder(s) 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 

M M SMT FREE POST Greens Norton. 
5 N V I I Towcester Northants. NN12 86R L . 

.indCBV f4.nc rrysiwcd (tjtttrmjrlij cf Commodore Business Machines 

BETA BASIC 
ENHANCED BASIC FOR THE 

ZX SPECTRUM 16/48K 
26 NEW KEYWORDS - 10 NEW 

FUNCTIONS - MANY EXTRA FEATURES 
(HrwvA nwJ* 
AITt* vbwl tiwiun a' Vl̂ fvln 'tr Â /tO - 'cr «vlcn#l4c l̂ lrv ** Ine MTtn 
CLOCK - MNLWP* • ILVN «IHJ I'WTN .-HUM GO&LTL iKMtv 3UIK - MXh </ IM 00 00 IOC0 MTJCIIM m} tXK F OfOKt JO.T.. •OKT ft** - • W •uff'ta UK uvrd on IF. THf\ Gfl fftlt l« vMrv. <M«i I mi (MIIK <C*WOW>S irrfii btiHM̂ M*> tnwM ptcfHt GOSUB 00 TO • Ira* (vtl' bOrtl I 0' Ira <*.fO*'i MfMOA Ifit̂ ĵ ft fiMT Ml i.MMi IIAM UM ind 
W - <l*(i lifLl •HOC <(>« wt«w ii mx « imj MOC PtNUM Mr! nil" rwc'irf li|n lip 

WILL GO to. E.OUIH OS »>R *0tl ii»<i iw iw l dI pki <•• r v-, wttrt MWHld SCAOtl - ii AOU tv - Itfll p**l CI irtc' lUrc w ru-*i* nm •tMOr? Ifr H>t4irr̂ tr Ct̂ mi SOfll NVf*£L rr-KH y-C*. '>- '> »J ''.r^i can I* K^H n ItC..' *Co flf • new4* TttCf - Ami avif IM IT4 Itltimrl H I P«7in ti Citftr fl' MUtlrt Tt'lltl*! 1̂ 1* i ' w j irt A*-: lem wt iWe H-j• USIftC uwfl wn PfllVT Imuil FunctfOflj provide. 
Conversion between decimjl and hexadecimal - conversion between "itcur-s and 
two ctwoctc sn-nflj la'lows "•ntefltf arrays") - toimatuno of numbers 
INSTRING and STRING! equivalents — amount of free memo*v - double PEEK 
current lime. 
Features include: 
Single-entry keywords (in graphics model with syntax crieclt on entry seven 
new error messages compatibility with Spectrum BASIC arog-om occupies 
iust 5.GK — cm so- can move in nil dr'octions m a I me being edited - flashing 
current pointer - BREAK gels you Out of ovon macnine code lockups PLOT 
lets you plot string anywhere on the semen PLOT and DRAW scale and offsot 
values can be set using XRG. VRG. X0S and YOS 16K orvd ASK versions on 
same tape - comprehensive manual. 
Only f l 1.00 inclusive' 

Pleas* send me copies of Beta BASIC. 
I enclose chequo-'p r> lor C 

Name: - .. . . 
Address 

BETASOFT 
92 Oxford Road. Moseley. BIRMINGHAM B13 9SQ 

Computers 
for Export 

Plus Printers, Disc Drives, Memory Expansion, Software 
Quantity discounts available 

No t a x c h a r g e fo r e q u i p m e n t s h i p p e d a b r o o d 
W r i t e fo r ou r pr ice l ist o r ca l l ou r 2-4hr a n s w e r p h o n e 

01 -686 6362 
GalasetLtd, 30 Bayford Road, 
Littlehampton, West Sussex, 

England. Telex. 8954018 Acurat G 
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PLUMB CRAZY! W M 
Stop the tank exploding by p i 
using your skill and ingenuity; ^ 
beware the ghost! 
Fun-action game for Commodore 

TERMINAL 

r iJ^d. 



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

In tegrated Software - a f ive to one advantage. Assembler/Disassembler, High 
resolution Graphics, Arcade style games, Noddy for easy text handling and Front 
Panel for testing and debugging machine code. 

M A N U A L 

T h e first section (of the manual) is a 
basic tutorial. The grass roots 
information is here and I could not find 
any major mistakes. The second pari is 
on Noddy giving a good guide as to how 
it can be w r i t t e n . . . . The third and 
fourth sections are on graphics and 
sound. Both are quite detailed and easy 
to follow. The f i f th section is on how to 
interface Assembler to Basic. 
Personal Computing Today Feb 84. 

The provisional manual, which runs to 
some 250 A 4 size pages, has a wealth of 
detail for the machine-code specialist. 
Eieclron/cs and Computing Monthly. 

INTEGRATED I N T E R A C T I V E 
S O F T W A R E 

The M T X R O M has been designed to 
al low the max imum interact ion 
between components of the software. 
A single program can he wr i t ten which 
uses N O D D Y to display text and 
graphics, and a BASIC control program 
which calls routines wr i t t en in 
assembly code. This is a feature of 
fu ture generat ion computers not 
avai lable on any other micro. 

BASIC 

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

The latest addition to the Memotech range 
D M X 8 0 Matrix Printer - 80 characters 
per second print speed, eight character 
formats, dot addressable graphics, £295.00 
Including VAT. 

N O D D Y 

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 wri 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 like a mixture of 
Logo and Forth. 
Personal Computing Today Feb 84. 

ASSEMBLER/DISASSEMBLER 

The Assembler can be accessed 
through BASIC. W h e n used In 
conjunction wi th the PANEL it enables 
the programmer to single step through 

and lest machine code programs. This 
is not new to computing, but it is to a 
home micro. 

As well as being able to modify and 
disassemble sections of code, you can 
set break points, examine and alter 
register values, and even single slep 
through code. I hope other Z 8 0 micro 
manufacturers (particularly in the 
Cambridge direction) take note of these 
debugging aids. 
Popular Computing Weekly N o v 83. 

The Assembler is called from Basic, and 
it assembles the code in situ, as part of 
the Basic listing. 
Hobby Electronics. 

Z80 BOARD 

The M T X Series is a more power fu l 
tool for education than the 6502 
because it produces a more powerfu l 
assembler, al lows the PANEL function 
to he used, and enables integrated 
software to be wr i t ten . 

RML's 450Z has a (PANEL) function but 
that is a computer which costs 
considerably more than the M T X 500. 
Hobby Electronics. 

FULLY INTEGRATED A N D EXTENDED 
GRAPHICS 

The only aspect of the series where 
extensions to standard language are 
a l lowed is in the most comprehensive 
and Integrated graphics avai lable on a 
home micro. 

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

Graphics ore very easy to create and 
manipulate, even for beginners. 
Which Micro Jan 84. 
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MTX512 plus twin 5 1 / 4 " disc FDX. A C P / M based business s y s t e m £1245 inc VAT. 

S O U N D 

The simpli f icat ion of the sound 
commands for case of programming 
has in no w a y compromised the qual i ty 
of the sound produced. 

Sound is of great importance for use in 
games but on many microcomputers it 
is inadequate, Not so with the M T X . . , 
Your Computer Nov 83. 

As well as yood graphics capability 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 controlled from 
Basic. Volume and frequency can also 
be controlled, using a much easier 
method than the 14 parameters needed 
by the BBC. 
Popular Computing Weekly Nov 83. 

C P / M O P E R A T I N G SYSTEM 

The Series is designed to run under the 
C P / M operat ing system. This is the 
Disc Fi l ing System used on the vast 
major i ty of microcomputers in 
business. Since a program wr i t ten on 
one C P / M machine can be transferred 
and run on almost any other, this 
makes avai lable 15,000 C P / M based 
business programs. The powerfu l L INK 
program can give access to any device 
operat ing under C P / M . W i t h its 
excel lent software support and 
because of it's modular nature, the 
series is a cost-effective and efficient 
entry to serious business and 
educat ional computing. 

FULL-TRAVEL K E Y B O A R D 

The commands are sufficiently complex 
to enable the computer to be used as a 
synthesizer. 
Electronics and Computing Monthly. 

It has a professional quality keyboard. 
This and its elegant styling make it 
suitable for word processing and 
business use. 
Your Computer Nov 83. 

r— - — 

r-1 r-1 
Input /Output Monitor, Hi-Pi, Power. T V , Centronics, Cassette Mic and Ear, and two 
Joystick ports all come as standard; the twin RS232 ports are available as expansions. 

H A R D W A R E N O D E R I N G 

Inside the case is wha t one comes to 
expect from Memotech - a very neat 
PCB that holds all the components 
including the main chips - namely a 
Z 8 0 A processor and T M S 9929 graphics 
chips as well as about 30 others. 
Popular Computing Weekly Nov 83. 

If you are familiar wi th the Z X 8 1 
peripherals that Memotech also make 
you wi l l know that the company has tin 
eye for good design and does not skimp 
on materials it uses. 
Electronics and Computing Monthly. 

M T X computers can opera te together 
w i thout expensive network systems. 
Units l inked v ia the r ing can share 
software peripherals and communicate 
w i t h each other. M a n y other makes of 
computer can be interfaced w i th the 
r ing as terminals. 

E D U C A T I O N A L USAGE 

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

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

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

Applications are obviously going to 
suggest themselves in areas of the 
school curriculum, the fast-training of 
personnel in commerce, and in 
adventure-game writing. 
Hobby Electronics. 

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

UPGR A D ABILITY 

The M T X 500/512 Is part of an existing 
range of products which can be bought 
separately and integrated into a single 
power fu l system, now. 

Silicon Disc R A M Board 256K Tast 
access R A M 

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

There are a multitude of sockets along 
the back consisting of two Joystick 
sockets, cassette connections, 
Centronics printer circuit, aerial socket, 
power socket and audio and video 
output. There is also provision for two 
RS232 sockets . . . 
Popular Computing Weekly Nov 83. 

MEMGTECH 
Station Lane Industr ia l Estate 
Wi tney , Oxon, O X 8 6BX. 
Telephone (0993) 2977 
Telex: 83372 MemtecG. 
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S O F T W A R E F O R T H E 

A fully comprehensive chess pockoge. Ten 
level* ol play, from novice to championship 
standard. Pitch your wits ogoinst the 
computer with ihis fast, versatile machine 
code program. 

The object of the game is lo navigate each ol 
five toad* across a road and two rlwrt 
without being run down or drowning (foods 
can't swtm). 

— A L I C E I N — 
W O N D E R L A N D 

A fully interoctive machine code odventure 
game set in Wonderland. You ploy the port 
of Allc*. and explore the fascinating world of 
Wonderland, full ol excitement and 
suspense. Delve deep into tunnels, caves and 
wells in seorch of hidden If eas ure. 

• 

E l M l r Us ' 

K I L O P E P E 
Eliminate muihroomi and the descending 
segmented Kllopodc to gain bonus paints -
avoid killer crabs fleas, spiders and 
|«l!yilih which chase you across multiple 
levels of increasing diificully. 

^ S U P E R m m 

M I N E F I E L D 
The object ol the game is to get from one side 
of the minefield lo the other without being 
blown up. You only gel one life so be coreful 
- not all the mines ore visible. The only way 
you con tell how mony mines are neorby is by 
looking at the mine detector in the top right 
hand corner of the screen. 

Run ot high speed around the moie collecting 
treasure and frull worth bonus poinls - but 
don'l get caught by the Blob bo-enters! 
Tactical dodging must be employed to avoid 
them If you're coughi or step on a skull and 
crossbones you lose one ol your three lives. 

K N U C K L E S 
Move Knuckles around his moie. using a 
joystick lo kick Rokt and Magic Squares. 
The object is to line up the Magic Squares, 
using the fire key, and so advance to the next 
level, gaining a 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 
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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 . " -Pco i r« 

nmnuATt y , 

\ 

COMMODORE 64 HORACE GOES 
SKIING 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! 

COMMODORE 64 EXPOSED 
A complete and comprehensive 
guide that clearly explains every 
function of your Commodore 64 
from BASIC to Machine 
Language. Includes full details 
on advanced programming, 
graphics and sound. 
"A real gem. A most 
comprehensive and necessary 
publication." 
• Cfrnir-ylcre Mjiuni 

COMMODORE 64 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." 

Pitsanj! C<np .-tor Mc«s 

COMMODORE 64 SOUND & 
GRAPHICS — Now enables you 
to use all of the sophisticated 
sound & graphics capabilities of 
the Commodore 6 4 — by 
explaining the features, 
involving you in design and 
coding or a real application and 
by providing the necessary 
general purpose machine code 
routines. 

\ 
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COMMODORE 64 <•« 

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

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." 
- Wrwh Iters? & S5l(w«tt Rti'ir* 

"1983 will go down in 
microadventure history as The 
Year of THE H0B81T." 

ftjjtiiat Ctmpjtir ( U-.t • i 

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.O.S.-r program also allows 
the user to add his own BASIC 
commands. Includes a free 
demonstration game. 

H O U S E 

O r d e r s t o : 
Melbourne House Publishers 
1 3 1 Trafalgar Road 
Greenwich, London SEIO 

Correspondence to: 
Church Yard 
Tr ing 
H e r t f o r d s h i r e H P 2 3 5 L U 

All Melbourne House cassette software is 
uncondit ional ly guaranteed against 
mal funct ion. 

Trade enquir ies welcome. 
•"i Please send me your tree S? pace catalogue 
Piease send me; 

C O M M O D O R E 6 4 
Books 
~ Commodore 64 Gaines Booh • £535 
~ Commodore M Expose* . . . £635 
• Commodore 64 Sound & Graphics £5 95 
Software 
~ Comraodwe 64 The Hoot« £14.95 
• Commodore 64 Huniry tfcrace £5.95 
C Commodore 64 Howe &es Skimj £595 
• ACOSi £8.95 
• Commodore 64 Classic Adventure £6.95 
• Commodore 64 Star Trooper £6.95 

V I C 2 0 
VIC Cosmonauts £5.95 

Q The W»aro & Pn ncess £5.95 

0 R I C - 1 
• One- I/48K The Hobb.t £14.95 

B8C 
Q 8BC Model 8 The Hofltut £14 95 

S P E C T R U M 
( J Spectrum The HobDit48K £14,95 
D Spcclium Penttrslor 48K . . £6 95 
Q Terror-DaVlil 40 4 UK £695 
• Melbourne Diaw4&K £8.95 
• H.U.R.C 48K £14 95 
• Abersoft Forth 48K £14.95 
• Spectrum Classic Adventure 48* E6.9S 
• Ssectrum Mugs* 48* £6.95 

A I versions o t " he honnt are ctentica wiihrega'otothe 
adventure program, D j e to memory limitations. BBC 
cassette vers on does not include graphics. 

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 

A d d r e s s . . . 

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

| YC5A [ 



The Hobbit. Now the best is 
After a vefy shoft time t found itvat -The 

Hobbu' was becomwgasmost a way of life? 
isstlser hian'agame, and sn when i finished ;t 
for ine hrst time I waspartly sad because ! 
foil that all the iun and adventurehad 
ended. bur I was wrong. Even now i am 
discovering fcew things about-the game}af!d 
feel that if will be 'some time unlit all oi its 
secrets are revealed to me." 

MR. J. STERN, Herts 

"i have afc'iast received your. 'Bobb;!' 
. prop/tiiTi and «ould like to congratulateyou 
ends excellence After lour-days ftf sweat 
and teiarsI have completed only "37.5 per 
centof the advehtwe The program h3s lived 
dp completely lo expectation^ and there is 
no doubl about it being tfe best production 
tor i Vi Spectrum to date.Jfou nave 
surpassed all other: 

"A lot Of luri." 
C O M P U T 

The .excellent grip) 
The exciting differ 
is that it is possibi 
converge with at 
meet and ask thei 
recommend thisg 
lolkteni; dr hovel n 

POPULAR COMF 

"One new Adven?-in; name -stands head 
and sncu Ideis above the test I ' alone 
almost provides yoy with a good enough 
reason to buy a 48k Sinclair Spectrum, Net 
Only does. The Hdbbit produce drawings of 
tiie main scenes, but it -aisourideistands 
proper sentences rather thart pairs of words 
for -ts commands. It- comes with A copy of 
J.R.R Tolkien's slas?..* book of the same 
name (his the p?og:am wim the .most 
detailed and best-written documentation 
ever. 

WHAT MICRO 

"This is ah imffes'yjjfly frackageu 
Adventure garrse whVcfi wakes sjood use of 
tne Specfrnm'scolbu-' giaphrcs 'hey liaye 
not or.iy produced one of me best games foi 
the Spectrum. but given everyone else a 

"i am the owner of a copy of 'The Hobbit' 
Which isw'ondi rful entertainment, arid very 
challenging, ! h3ve other tapes and • 
publications of yours, all of which are 
excellent." 

MR. D J OURGH. Kent 
1 "Having received the mostexceller it piece oi 
pYpgrammiog I have ever seen, we have had 
.'no social life whatsoever. 'The Hobbit' ims 
t^eendommahiigotjr Itve'j since Januaryand 
many nights have been spent until 3 o'clock 
trying toconquei it." 

SIMON ROGERS. Avon 

't fiavfe recently purchased your excelled 
adventure game 'The Hobbit' Thisj 
greatly enhanced by the use gl 
graphics. itsavailabijityji 

inaUv of having 

A 
\ 

i hi-1nost ,:0v.'0(lul computer game yet 
invented " 

COMPUTER WEEKLY 

"Within my i-.ifcle o* mends this game has 
become sometnmgol an obsession. We 
meet *ve«y f'nday night at someone's hO:>sc 
and spend 3-4 hours on 'The Wobb'st" Friday 
night vwiiid not be the same without. 'The 
Hdbbif " 

CHRISTINE VERCHH.D. Wilts Melbourne House 



r 
E 
available for: 

lr my software library, your program The 
Hobbit' takes first pl.ic.fi." 

DAVIO MAXWELL. London 

"I a n the proud owiief of ymtrexce 
program 'The Hobbif and have 
many happy; restfuf. rei 
hours trying to solve it? 

d for my ZX 
you supply called 
i excellent 
the money. I tiiuS 
ery realKtis. I't-.e 

cciirate. ft stick-; 
e book, which sa 
ii very jell ing 

EN CASS1DY. Esse* 

hog recently purchased a Sinclair 
Sr^Ktrulrn I decided to buy 'The Hobbif 
sinol:' luive been doing a literature project 
based on 'The Hohbtt' with my < <ass of 10 
and J1 year old children. Over the last 10 
v^eeks the children, having read the book-
have been attempting the program with my 
assistance. Let me congratulate you or a 
most entertaining program." 

MR. K. REID AND CLASS 7 
Nottingham 

of thai 
pre I • 1 

POPULAR COMPU^^BCLKLY 

Fhe most unique f3ct®Atbi^ 

44 

44 

44 

44 

same, and I 
. tal 

Jn-Trcnt 

"The of thWeatyres 
which makes w M B B f t o o a ! 1 lie 
addition of graphics as good as these adds a 
whole new dimension to the Adventure. It is 
certainly a marvellous game, which should 
set the standard for future Spectrum 
adventures." 

ZX COMPUTING 

The Hobbit' 1b a beautifully con-
structed, frantioally-maddening, 
tortuous, gloriously Inconsistent, 
thoroughly spooky adventure — far 
better than 1 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. PETER JONES, Soir-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 WKBKI .Y 
...we are not eating food...we 

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

MR; 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 Hobbit1 from 
the library to read for themselves." 

.JUNIOR EDUCATION MAGAZINE 

"The Hobbit' arrived and single-
handedly set the standard for 
adventure games to come, with its 
sophisticated mjxture of advanced 
language analysis and beautifully 
detailed graphics." 

MICRO ADVENTURER 

I^HHi i W j M M M M 

L V J 
^ • n 

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 your free 52 page catalogue. 
Please send me; 

COMMODORE 54 
Books 
• Commodore 64 Games Book £5.95 
• Commodwe 64 Exposed £695 
G Comnwdwe 64 Sound & Graphics £5.95 

Software 
G Commodore 64 Hie Hobbrt £U.95 

• • Commodore 64 Hungry Horace . . £5.95 
• Commodore 64 Hor«e Goes Skiing £5.95 
• ACOS+ £8.95 
• Commodore 6* Classic Adventure £6.95 
• Commodore 64 Star Trooper .. £6.95 

VIC 2 0 
G VIC Cosmonauts £5 95 
Q l h e W u a r d i P r i n c e s s . . . £5.95 

O R I C - 1 
Q One- 1/48K The Hobbrt £14 95 

BBC 
[ 2 BBC Model 8 The Hobbit £14.95 

SPECTRUM 
G Spectrum Hie Kobbit 48K £14.95 
G Spectrum Penetrator 48K £6.95 
f j Terrw-OaMl! 4048K £6,95 
• Melbourne Draw 48K £8 95 
OH.U.R.G.48K £14.95 
• Abersott forth 48K tU.95 
• Spectrum Classic Adventure 48X £6 95 
GSpectrumMugsy48K £6.95 

AH versions ot 'The Hoooit' are identical with regarcflo the 
adventure program. Due lo memory I mitations, BBC 
CBssetle version does not include graphics. 

£ 

Please add 80p for post and pack £ . .. '$9 

TOTAL £ 

I enclose my Q cheque 
Q money order for £ . 

Please debit my Access card No 

Expiry Date 

Signature 

Name 

Address ... 

Postcode 

% Access orders cart be 
telephoned through 
on our 24-hour ansafone 
n n i u IW 

1 rcsfl 



" Leaves the Atari, Dra 
and Lynx i 

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

"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." 

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

Recently Which Micro? and What Micro? "Double precision numbers... are ideal 
tested the Spectravideo SV 318. Here's what for companies with turnovers under 
they had to say: £999,999,999,999.99." 

Spectravldeo SV 318: Memory - 32K ROM exportable to 96K, 32K RAM expandable to 144K: Keyboard - calculator type, 71 keys, 
lOfunction keys, builtin joystick/cursorcontrol: Graphics - 1 6 colours,256x192 high resolution graphics,32 sprites: Sound - 3 channels, 
8octavesperchannei: CP/M* compatibility- over3000 existing software packages: Storage- cassette drive,256K disc drive capacity: 
Suggested retail price - £186. 

Spectravideo SV 328: Memory - 32K ROM expandable to 96K, 80K RAM expandable to 144K-. Keyboard - full word processor type, 
87 keys, 10 function keys, builf in cursor control: Graphics- 16colours,256x192 high resolution graphics, 32 sprites: Sound- 3channels, 
8octavesperchannel: CP/M* compatibility- over3000 existing software packages: Storage- cassettedrive,256Kdiscdrivecapacily 
Suggested retail price - £262. 

A full range of peripherals are also available. "•Alii: iMijjHuum-iJe.tjc - f i S V J I 8 *<t>CFVsotociSriKlwofcrrtf. vuo'.'.H'-w:' <v 

I 
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"... a far better job with Its keyboard than 
anybody else using soft keys." 

"... 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." 

SV-318 SV-328 
PERSONAL COMPUTERS 

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

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. 

» > 

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

I a m interested in Specirovideo computers a n d peripherals. Please 
send m e the latest reports together with o full technical specification 
brochure. 

Nome: 

Address: . 

Tel. NO.:. JSTDCode: 
YC5iQ4 



HIGHFLYING EXCITEMENT 
FROM PROTEK. 

• J 

HAVE YOU THE SKILL TO FLY 
AND LAND AN AIRLINER? 

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 cell the difference 
thanks to "Airliners' range of features. 
Have you got what it takes to be a high flyer? 

r * 
J 

E . • 

imTMJUlt 

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

ws* 

a n d C o r n m ^ i i ; 

Protck Computing Ltd, 1A Young Square, 
Brucefield Industrial Park, Livingston, West Lothian. 0S06 415353. 



Immediate export quotes available' Maintenance or insurance available on all equipment. ALL PRICES ARE EXCLUSIVE OF V.A.T. 
• 

• 
• 
• 
• 
• 
• 
• 
• 
* 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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BR01HERHR1 449.00 
BROTHER HR15 345 00 
TRACTOR 65.00 
SHEETFEEDER 190.00 
KEYBOARD 140.00 
BROTHER HR25 555.00 
DAISY STEP 2000 (20cps) 246.00 
DIABLO 620 <RO; 6/5.00 
DIABLO 630 (API) 1320.00 
DIABLO 630 TRACTOR 143.00 
JUKI 6100 335.00 
TRACTOR 89.00 
SHEETFEEDER 199.00 
QUM6 H/40 (BO) 1190.00 
QUME 11/55 |RO) 1375.00 
OUMfc 9/45 |RO) 1590.00 
QUME 9/55 I RO) 1940.00 
RICOH HP 1300 ( f o r Si 899.00 
RICOH FLOWRlTER 1300 999,00 
RICOH R P 1600 ( P or S) 1239.00 
RICOH FLOWRlTER 1600 1299.00 
ALL OTHER PRINTERS AVAILABLE: 
FUJITSU. NEC, OLYMPIA, TEC. UCHIDA, 
SILVER REED, SMITH CORONA. OLIVETTI. 

EPSON RX80F/T 
EPSON FX80 
EPSON MS 100F/T III . 
EPSON FX100F/T 
HERMES 612C (inc Tractc) 
OTHERS AVAILABLE 
MANNE SMANN TALLY MT 80 
MANNESMANN TALLY MT 160 . 
MANNESMANN TALLY MT 180 
OKI MlCROLINE 80A 
OKI MICROLINE 82A 
OKI MICROLINE 83A 
OKI MICROLINE 84<P) 
OKI MICROLINE 84(S) 
OKI MICROLINE 92(P> 
OKI MICROLINE 92|S) 
OKI MICROLINE 93(P) 
OKI MtCROLINE 93(S) . 
OKI MICROLINE 23501P). 
OKI MICROLINE 2350(S) 
OKI MlCROLINfc 2410(f) . 
OKI MICROLINE 2410{S) 
RADIX 10(NLQ) ... 
RADIX 15<NLQ| 
SEIKOSHA GP100A 
SEIKOSHA GPlOOVC 

240.00 
. 325.00 

370.00 
.425.00 
1650.00 

200.00 
399 00 

. 599.00 
199.00 
259 O0 
399.00 
635.00 
709 00 
399 00 
449.00 
499.00-
549.00 

. 1449 00 

.1499.00 
1549 00 

.1599.00 
4/19 00 

.. 549.00 

.. 179 00 

.. 1/5.00 

SEIKOSHA GP250X 215 00 
SEIKOSHA GP'/OOA (Colour) 369 00 
SHINWACPflOF/T 185 00 
SHINWA 401 Colour) 119.00 
STAR GEMINI 10X 209.00 
S I AH GEMINI 15X 309 00 
STAR DELTA 10 319.00 
SI AH DELTA 15 42S 00 
TEC 1550(P) 469.00 
I EC I550(S) 499.00 
MANY OTHERS AVAILABLE: 
DRE-NEWBURY, I.D.S. MICROPRISM. 
RITEMAN, TEXAS, TOSHIBA. 

E S . \ r l i i i f . 
mm • i - r m — r 

A i . i i " . K 3 
ANADEX DP 9000 799 00 
ANADEX DP 9620 940.00 
ANAOCX 9725 (Colour). 1099 00 
COMMODORE MTS 801 1/5 00 
EPSON RX00T 21500 

APRICOT 256K 1X315K D/O+MON . .1400.00 
APRICOT 256K 2X3I5K Q/D+MON 1550 00 
COMMODORE VIC 20 . . . . . . 78.25 
COMMODORE VIC 20 STARTER PACK 108 69 
COMMODORE 64 152.17 
EPSON OX 10 ,1649.00 
ORIC A1 MOS 4»K 145.00 
SINCLAIR 7X81 33.00 
SINCLAIR 2X81 16K 53.00 
SINCLAIR SPECTRUM 16K 80.00 
SINCLAIR SPEC 1 HUM 48K 100.00 
SIRIUS'V 128K 1.2MB .1650.00 
SIRIUS 'V 256K 2.4MB 2150 00 
SIRIUST 256K 1.2+ 10.6MB 2950.00 
TELEVIDEO 1605 224500 
TELEVIOEO TS802 2875 00 
TELEVIOEO TS800A 1075 00 
MANY OTHERS AVAILABLE 

Spa House. 11 -17 Worple Road. 
Wimbledon. London SW19 4JS 

Telex: WOWICO 8955888 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• Tel: 01-947-8562 
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Two great games on one tape 
D E F U S I O N T i m e i s tunning o u t . . . you are only 

seconds Irom 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 g o t . . . time! 

W O R M S W h a t ' s slimy and nasty and ties i t s e 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 d e a t h . . . 

NOW AVAILABLE FROM YOUR MAIN 
SOFTWARE RETAILER. 

48K SPECTRUM 
• DUBLESIDER 
CtK-tel 
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COMMODORE 
B l . \ i 

i 

An arcade adventure of awe-
some proportions. The evil 
powers of hell have scattered 
the signs of ZODIAC in the 
4 0 0 chambers of THE ABYSS. 
You have to find and recover 
these magical creations and 
fight all the way by annihilating 
all those wfio stand in your 

• 

TRADE ENQUIRIES A N I R O G S O F T W A R ^ t T O ^ ^ ^ W P S T •HTl!^ D A R T F O R D K E N T ( 0 3 2 2 ) 9 2 5 1 3 / 8 
\'AIL ORDER 8 H I G H STREET H O R L E V SURREY 2 4 H O U R CREDIT C A R D S A L E S H O R L E Y 1 0 2 9 ^ 4 } 
P A Y M E N T BY C H E Q U E P C A C C E S S V I S A 5 0 p P O S T A G E & P A C K A G I N G 



Best Prices on the 
Star or Juki Printers. 

PRINTER BARGINS 
SI AH UP 8 4 8 0 . 
S I AH GEMINI 10X.. 
STAR Gl" MINI 
STAR DELTA 10 
JUKI 6 1 0 0 

1X07 0 0 INC VAT 
.C235.00 l i \C VAT 
C390 0 0 INC VAT 
C368.00 INC VAT 
f 4 2 0 . 0 0 IMC VAT 

Riny to- s<im;>tc Pt n iou! ".il l Spue ami latest Price 

Securicur delivti iy f 8 0 0 

CaPles to« BHC One Dragon etc f 10 0 0 

BRC Packs available includes: 
Printer Cable. Scrwen Du.iip. Sof tware 

delivery, .act sheet. no per and VA r 
f 2 0 0 0 lor all alx»ve pr mors 

BBC Model B 
BBC Vltxiiil 8 * Oi 
bLECTRON 

i 399 0 0 
f 4 6 9 00 
f 199 0 0 

Ptunttt C(v:l<< cnut order* wt.'lcowr 

CJE M I C R O C O M P U T E R S 
D e p i Y C . 7 8 B r i g h t o n Rd. W o r t h i n g . 

W e s t S u s s e x . 
( 0 9 0 3 ) 2 1 3 9 0 0 

CALLING ALL 
I AQUARIUS 
I USERS! 
= Now there's a User Group especial ly for 
= you. For iusf £6 or £12 you c a n join Ihe 
= AQUARIUS USER club a n d get a monthly 
= magaz ine which gives you all the latest on 

your Aquarius, news, facts, a n d features. I /QjLJAPfUS USER 
= AQUARIUS USER is p a c k e d with information written by experts it 
= covers details on new products, a n d peripherals, reviewson the 
= latest software general news about home computers, usertips, 
|E reader offers, competitions, letters ond much more. 
= If you're pari of the dawning a g e of AQUARIUS join AQUARIUS USER 
= now. AQUARIUS USER LTD. 66 Wymering Road, London W9 

N a m e . 
I Arir Address. •q 

= I Postcode 
= | Please enrol m e as a member of AQUARIUS USER. 

= | I enclose £6 subscription for 5 Issues ; or £10 for one year 3 . 
p a y a b l e to Aquarius User l td . 66 Wymering Rd. London W9 

r.l Access Card holders ring 01-289 2188 (24 hours) 

Action stations! 
The fate of millions 

is in your hands... 
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 iv ion. . . 

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

play and seven screens. 

NOW AVAILABLE FROM YOUR MAIN 
SOFTWARE RETAILER. 

COMMODORE 64 CtK-tel 
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QUALITY ARCADE ACTION GAMES FOR THE l a i t y i w u m l i i i n i ^ v t t u c m ^ i i ^ i n v ^ m i v i c o r u K i n c j 

COMMODORE 64</£7.95e> 
QfflMOffi 

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

They come 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. 

^ ^ MVflCll M M 

^ T ^ P 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 triend. 
who awaits him on the end 

- ^ w a l l . but beware of 
X ^ S the f ly ing boots, 

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

!)iot»in turtle Mrociic 
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 Mar ian locked up in the tower. 

m Guide Guide Boris up the ladders, to col lect a coin 
Irom 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 

come on enabl ing you 
to see the pitch fork, and 
after retrieving it. kill the 

bogy men 

UNEXPANDEDVIC20 
G U N F I G H T £ 5 * 0 0 

H S T E R O U D S £ 5 - 0 0 

£6*00 
8 & 16K EXPANDED VIC20 

M i i i l m i i £ 5 * 0 0 

Q R L R X I O n S £ 5 - 0 0 

Suficr'SicaAout £ 5 0 0 

g c x a m h l e z £ 5 * 0 0 

£7.95 
51 Meadowcroft, 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, PC S. Darwen. CENTRE SOFT West Midlands, ALPHA TAPES Merseyside. x 

TIGER Cheshire. LIGHTNING London. LEISURESOFT Nor thampton , 
RH COMPUTER GAMES Barnsley, SOFTWARE DISTRIBUTION SERVICES South Devon. 

FIVE D SOFTWARE East Harling. 

I 
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Learning is fun with Ollie Octopus 
# 

Ollie Octopus' 
Sketchpad 

Top quality 
educational 
software 

Widely used in 
schools 

Ideal for 4-8 year 
olds 

FREE badge with 
every program 

# 
Amazing Ollie 

(Lcdining About Numbers) 

BBC Model B I* 
and 16K/48KZX . 
Spectrum -

- T J 

5 + 7 ~ 

storm 

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 
lo catch fish, with 
options for basic 
recognition and counting 
of numbers, addition and 
"Beat-the-Clock!" 

Available from selected branches of Boots, and all 
leading computer shops. Trade availability from 
Websters Software Directory. In case of difficulties, 
order direct, at C6.95»40p P&P (inc. VAT), from: 

Storm Software, 
Winchester House, 
Sherborne, Dorset. 
0 9 3 5 813528 

Dreamer or superstar.. 
Only you can prove it 

Do you have the talent and drive 
to be a Rock 'n' Roil ido 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'. 

NOW AVAILABLE FROM YOUR MAIN 
SOFTWARE RETAILER. 

COMMODORE 64 C#Ktel 
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PINGO 

Battle in the ice maze with 
Pingo to des troyJh£j&e~trees 
IfygyjBJasrenough 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 5.95 

If 
• fully editable 
• sy irtly 

pectrum 48k 6 .95 

SPACE MISSILE^COMMAND 

Ingwaves of missiles 
and only you between the earth 
and destruction. 
ZX Spectrum 48k 5. 
PROFIi 

MUSI£JCQMPOSER 

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

screen or printer 

77 131 TRAFALGAR ROAD, LONDON SEJ 

Available from your software dealer 

Dealer enquiries contact telex_ 
Germany 9496£ 



'THE' M I D D L E S E X 
C O M P U T E R CENTRE A T SCREENS 

MICROCOMPUTERS 

COMPUTERS 

PRINTERS BY 

DISK DRIVES BY 

MONITORS BY 

DATA CASSETTES BY 

APPLE. ACORN. BBC. 
COMMODORE. DRAGON. GFNIF. 
MEMOTECH. ORIC. SPECTRUM 
AND OTHERS 

SE1KOSHA. EPSON. JUKI. STAR. 
ORIC, BROTHER. SINCLAIR. 
COMMODORE. BIT. RICOH. QUIv'E. 
DIABLO. NEC, UCHIDA etc 

COMMODORE. BBC. TORCH. 
CUM AN A TEAC. DRAGON, 
MITSIBUSHI. HITACHI. APPLE etc 

NOVEX. FIOELHY. COMMOOORF 
NORMANDE, MlCROVITEC AND 
OTHERS 

SHAHf , HBC, OMEGA. FERGUSON. 
BUSH. PHILIPS AND OTHERS 

Dl l i e w ' l - 1 " Ols- Ht'-i Pusl Coveis. I. (jit Pent. 
r L U O I Sool. 1 r., '1 l.i-i' Chr:i«if'i| Kil*. MoiMW Qdirv Lu.li:-

i»wi • n.nn fo* »XM>ipi»t,!r ty,vno' 

N O W 
A V A I L A B L E ' . 

New Commodore S X 6 4 Portable. 
The Memotech M T X / 5 0 0 and M T X ' 5 1 2 . 
The Dragon G4K Computer 

Personal Shoppers: Opon 6 davs per week Eosv porkmy 
o j t s i d c . 
Mail Order: Reliable wor ldwide fast scivice. Check P&P 
costs T,ix Free for overseas orders. 
Trade' No minium order. Account facilities available. 
Schoo ls : Official Ordcrs.Eiiquiries Quotat ions welcome 

SCREEHS WCROCOmPUTERS 
• A 15IVISIOM OP UAYfAfl COMPUTER SERviCCS LIMITEOl 

6 MAIN AVENUE, MOOR PARK. NORTHWOOD. MIDDLESEX 
TEL: NORTHWOOD <09274) 2 0 6 6 4 

Ai_,.i'J:i uAHCLArCAftC AMtX . OINERS CLUB iNSTANO CREDI* 

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. 

AsraslOie ils'eatures arc. 
PROGRAMMABLE — ABcxvs ary (cyslux postwiio'epresci! any key on 

fie Bnard - w.-fioirf wiros, ot leads c' lapDS 
UNIVERSAL — Enabtes use ALL Software 
AMPLIFIED SOUND — nleinal micc-rnip ampftl c ooosis Spec? -n ' s 

bocn '/.i-" j m p e co- incooi tc <2<i' cr nut; socket 
EASY TO USE — AH |Oyslick r.osi! ons are programmed 3»-«".uly t> 

sci acting joystick position, pu&lwy de»i-ed key r r 
soect- rck>?.ang jcyshbk ana in^n the key 

ADAPTABLE — Accepts rl arjnv ,i pactions 

ONLY £24 
Extra for / 
Through Port 7£3 
plus £1 p&p. 
This s a lop quality product with guarantee 

Send Cheque or P.O. to: Rainbow Electronics 

Glebe House,South Leigh,Witney,OxfordshireOX86XJ 
Tel. Witney (0993) 5432 

C • 
S 

The journey 
64/l of your life... 

or death! 
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. 

NOW AVAILABLE FROM YOUR MAIN 
SOFTWARE RETAILER. 

commodore 64 © I H e l 
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In your 75 Luna Hover Fighter 
you must penetrate the 3 

successive Seiddab defensive zones 
find destroy their command base. 

The state of your fighter and its 
armaments along with status 
reports of tfie Seiddab defences is 
given below. 

Good luck! May the power be 
with you. 

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

L S T P 
% hort range weapon system. 
J Iridium powered. Powered up 
and operational. 

. ,Gj A|UiGjE |$T-: 

Long range propeluene tanks 
Status full. Combat shielded. 

Hull temperature status low. 

;P| A|B| -ITI A|IM K]'$• 
^ oboticaiiy controlled. Ytsan 

* missiles - armed. Susceptible to 
laser strikes. 

M S ]E 111 P| • 1 H [O[ V | E[ ri 
L U M J I g J H J X J S P T 

high power, low manoeuvrability 
strike craft Plodium missiles -

armed. Susceptible to missile 
or laser strikes. 

A E R 1 A L • M 1 N E S 

Long range weapon system. 
Radar homing duodec warhead 

Armed and ready to fire. £ 5 . 9 5 £ 5 . 9 5 

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

output of Seiddab hover fighters. 

™ his is the latest and most 
I difficult mission in the long 
running struggle against Seiddab 
aliens are you prepared to accept 
this mission? 

AvAUDle for 48K Spectrum imm ,>n leading 
software dealers including Boors. Jonn 
Meniies. Spectrum Computer Centres, etc 
Av.iil.Tblc (or other popular home mlcroi soon. 

Contain proximity fuses, 
explodes on detecting 

hoverfighter. Susceptible to 
laser strike. 

M|r[sls[i|LjE:-'sli L|Q 
J inal line of defence - self 

1 activating. Hewstron 
Warhead. Susceptible to laser strike 

N | a ; V ' | [ G A T [ | T Q ; N n 

Locked on to the Setddab 
command base. Head up path 

display. 

Hewsori Consultants 
56B Milton TfdcJing Estate. 

Milton, Abingdon. O x o n O X M 4RX 

0 0 E 3 
our objective heavily 

j j defended requires many strikes 
to destroy - you must not fail. 



For home or business the 
IBM compatible§ 
Advance) 

16 Bit Micro-Computer 
Under £350 

For the home user start with Model A 
with its massive 144K RAM. 64K ROM and 

outstanding typewriter style keyboard that 
fits within the base unit for portability and storage, 

Note the large return key and posit ion of the numeric keyboard. Fast retrieval f rom 
storage and fast action on games is achieved by the use of the Intel 8 0 8 6 1 6 bit 
micro processor running at 4 .77 MHz. 
The Advance 86A runs IBM PC software. 
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 0 0 8 6 running at 4 . 7 7 M H z . 
128K or 256K with parity plus 16K video 
64K. 
Diagnostics. Basic. Cassette O ' S 
Basic 
Full 8 4 keys tactile 
10 p rogrammable keys 
2 5 6 in R O M 
TV. RGR, C o m p / S y n c colour oi m o n o c h r o m e monitor 
Fin! scrccn handling, 4 screen paged 
8 0 x 2 5 or 4 0 x 2 5 
3 2 0 x 2 0 0 or 6 4 0 x 2 0 0 
16 
Scroll , reverse image 
Audio 
Cassette port , light pen, joystick. Centronics 
Quilt-in speaker 
Built-in R O M 
Any using Centronics parallel interface 
Hardware and software compatible with I B M PC User-upgradeanlp. 
to Model B Provision for 8 0 8 7 Ari thmetic Processor 

The business user can upgrade to Model B by adding 
the Advance Expansion box containing 2 * 5 . 2 5 " disc 
drives providing 720K storage at [ 9 5 6 . 5 2 . 
The Advance 8 6 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 
sof tware (MSiDOSI for only [ 1 3 0 4 . 3 4 plus VAT & 
Delivery. 

Advance 8 6 Models A & B >ne designed and marketed 
by Advance Technology UK Ltd. 
128K expansion f 125 + VAT 

Delivery within 3 0 days from receipt of payment. 

*Ex VAT. 

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

01-609 0061 
To Advance Technology UK Ltd., 8A Hornsey Street, London N 7 8HB 

C Please send Model 8 6 A , Micro-Computer & Keyboard I enclose £ 4 0 5 . 9 9 including VAT & Delivery. 
D Please send Model 86B which includes Model 86A plus Expansion Box & Software. I enclose [ 1 3 0 4 . 3 4 plus [ 1 9 5 . 6 4 VAT plus CIO Oelivery 
o 128K expansion [ 1 2 5 +• VAT Cheque,1Barclaycard.'Acccss No _ 

Name Company 

Address Address 
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The superb 

Normally 
10 Viscount S.Sided S.Density Oisks in case £21.25 
10 Viscount S Sided D.Density Disks in case £21.25 
10 Memorcx S.Sided S.Deniity Disk* 
2 Pack Momorex S Sided D Density Disks 
10 Memorcx S.Sided S.Denslty Disks 
2 Pack Memorex D Sided D.Density Disks 
10 Memorex D.Sidcd D.Dcnsity Disks 
Empty Plastic Disk Cases takes 10 Disks 
Led.i Disk Care Kits 
C12 Data Cassettes (Single) 
10 C12 Data Cassettes m canymg Case 
C15 Computapc (Single) 
C15 Data Cassettes (Single) 
C15 Data Cassettes (5 wrapped) 
Leda Cassette Care Kits 
Viscount Cassette Recorder 
2000 Sheets ot l l " x 9" Listing paper 
The Plug Power Filler 
Dccca 12"' Black & White T V (few 
left) £64.50 CA9.9S £14.55 
Phconix Amber Monitors (few only left) £126.50 £46 55 

HURRY! Limited stocks only l in t t o m t l ir it served. Must end May sth 

F a n t u t k Value from Spectrum! 

SUPER SAVER 
CASSETTE RECORDER 

For COMMODORE 64 & VIC-20 ONLY £ 1 9 . 9 5 

LATEST 
7TT7T 

u p t o r t j t r news. ioti 
& offers Irom SPECTRUM lee PRES-
TEL 600181 lot full details 

COMPUTER 
DEALERS 

(or prospective Computer dealers1) 
if you would like to know more about 
becoming A SPECTRUM APPOINTED 
DEALER on an eit lusive .irr.i basis, 
please write to MIKL STERN or 
DUDLEY LANGMEAD Spectrum (UK) 
Ltd.. Burrowfield. Welwyn Garden 
City, Herts, or Telephone (0707J) 
34761 

U P TO £1 ,000 
I n s t a n t C r e d i t 
With your Spectrum 

Chargecard 

C 
CI 

• _ « 1 C 
CI -tARGE C A R D 

B -
• There's up to CI ,000 worth of 
Instant Credit available on a 
Spcctrum Charfjecard. See /our 
local SPECTRUM dealer Tor 
written details (UK mainland 
only) Typical APR -29.8% 

ATMOS 

• Lots of exciting programs 
available 
• Bu i l t - in Centronics pr inter 
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 forward in home computer technology. But 
how? 

Most Micros 'waste' a large amount of memory on operating functions like graphics, colour 
And sound. Oric saw that by running these tasks from a ROM memory, a huge amount of the 
ATMOS's valuable 48K RAM capacity could be freed for more advanced operations 

So the colour capability (8 graphics. 8 background), powerful sound synthesis and high-
resolution graphics of the ATMOS are achieved with fewer demands on computing power than 
its competitors. 

So what else makes the ATMOS SO exciting? There's now a typewriter-Style full-response 
keyboard; it's directly compatible with most domestic cassette players; and there's a wide 
choice of software. The ATMOS is designed for convienience. too - it uses extended Microsoft 
BASIC; your prirterplugs in without an RS232; and it comes complete with leads and everything 
you need to get going 

We've a 4-colour Oric printer (which accepts normal paper) at a terrific value-for-money 
price. Soon, a 3" Microdisc Drive wil l be available, too. to complete the system. Take a look at 
ihe superb new ORIC ATMOS, in its highly distinctive black-and-red trim, at your Spectrum 
dealer NOW! 

SPECTRUM PRICE 

S p e c t r u m C o m p u t e r Cen t res have 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 by S inc la i r Research L td . 



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

Now from Spectrum - a 
complete business computer 

system for under £900 

COMMODORE 64 
BUSINESS PACKAGE 

• Extremely simple to use - no 
computer experience required 
• Complete & ready to run with 
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. 

Inc ludes • COMMODORE M 
a DISK DRIVE • COLOUR 

MONITOR • COMMODORE 
PRINTER • PURCHASE LEDGER 

PROGRAM • SALES LEDGER 
PROGRAM 

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

SIX GAMES 

FROM ONLY 

W I T H 
MPS801 
P r i n t e r 

BIG NEWS from Spectrum -
stocks .ire just arriving of the 
incredible new Commodore 
SX 64 Portable Colour Com-
puter • a dream comc true lor 
(he travelling executive! This 
superb, compact Micro incor-
porates all of the top-selling 
Commodore 64'j functions, 
and features a detachable, 

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

SPECTRUM PRICE 

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

COMMODORE VIC-20 
Super Value! 

STARTER 
P A C K 
A complete Home 
Computer system 
including the VIC-
JO Computer, a 
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 
99 139 

Also available 

VIC-20 
Spectrum Price 

£99.95 
Including: 

4 FREE ROM GAMES 
WORTH 

£39*96 

Commodore 
VIC-20, SOFTWARE PACKS 
at HALF PRICE 
• Miiltip.u k 1: Omrg. i i.ice. Voodoo castle. Cosmic civnch 
Avenger • Mullipack 1. Curl, Ailvrnturel.mil Ran) an Fart 
Knoi Mole Attack. • Multipack 3, Sar^on Chess. The Count. 
Mission Impossible, Cosmic Cruncher • Multipack a 
Jargon Chess. Pirate Cove. Rat Race, Super U n d e r • Mul-
tipack 5: Omega Race. The Count, Menagerie Mole 
Attack. 

tach 
Pack 
Only £19.98 WHILE 

STOCKS 
LAST 

SPECIAL OFFER! 
on Commodore 64 

R O M GAMES 
SAVE £9.99 when you buy any of the 
following Multipacks: 
MULTIPACK 1: Music Composer, lazar ian & 
Clowns MULTIPACK 2: Visible Solar System. 
Jupiter Lander & Le Mans MULTIPACK 3: Vis-
ible Solar System. Lazarian & Sea Wol f 
MULTIPACK 4: Jupiter Lander, Clowns & 
Lazarian MULTIPACK 5: Jupi ter Lander, 
Omega Racc & Clowns 

C o m m o d o r e 
1520 PRINTER 

TT1 

The 1S20 
printer plotter draws 
in 4 colours, and prints 
characters and numbers. 

Superb Dot Matrix (near 
letter quality printer) 

£99.99 £345.00 

ACCESSORIES 
FOR C O M M O D O R E 

Alphacom 42 Printer w i th 
Vic 20 In ter face. . . . £99,90 
Stack Light Pen . . . . £28.75 
PluS8016K RAM. . . . £37.99 
Viscount 64K RAM . £69.95 
4 Slot Motherboard £24.95 
Adman Chatterbox. £49.95 
Stonechip 16K swttchable 
RAM £34.95 

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

N o t a l l scores t a r r y i v o r y a d v e r t i s e d i t e m , p l e a i e p h o n e be fo re m x H m * » j o u r n e y - pr ices c o r r e c t i t t i m e or go ing t o press ELOE 



The Top SO 

SOFTWARE 
TITLES 

Selected by Britain's leading Software Distributor 

MICRO DEALER UK 

PROGRAM SUPPLIER M A C H I N t PRICE 
Jet Set Willy Sufi ware Projects Spectrum £1.91 
Tighter Pilot Digital Spectrum £7.95 
Hunchback 64 Ocean Spectrum £6.90 
Blue Thjnder Riclurd Wilcox Spectrum £1.91 
J-D Ant Attack OuCkSilvj Spistrmti £* .9 f 
Hc<l Quicksilvj Spectrum £.6.9 S 
Chinese Juggler Ocean CBM 64 £6.90 
Reverse of Mutant OamcH Llamuoft CBM 64 £7.50 
Atk Atac U lunate Spectrum es.t o 
Space Pilot Anirog CBM 64 £7.91 

Alligau CBM 64 £7.95 
W i e e l e Mitrosphere Spectrum £t.9S 
Hunchback Ocean Spectrum £1.90 
Ale lie mm Imagine Spectrum £5.1 0 
tiJ<tfiic Eddie Or r.»i Spectrum CS .90 
Man c Miner Software Projects Spirttrum £S.9I 
|cl Ultimate Spectrum t s . so 
Quest of Merravid Ourrei l/Martech CBM 64 £7.91 
P.nbali Wizard C P. So'tware Spectrum £5.95 
kooba Oivc 61 Durrell/Manck CBM 64 £6.91 
Pogo Ocean SpfettrlHU £1.90 
Ctequen'tl fbg Psion/Mdboumu H m w Spectrum C6 . f i 
Android Two Vuiiux Spectrum £1.91 
Horace and the Spiders Psion/Melbourne House SpKtnim £1.91 
Birds ord the Sees (Jug-By.c Spectrum £1.9* 
Hower Bovver ll.uiusoft CBM 64 £7.SO 
Fortress Amcom BBC £7.9 J 
Stonkers Imagine Spectrum £5.50 
Zylcgon Big G Software 

Llamasoft 
c a n 64 £6.9S 

Mr 1.1.<t>< Damns 
Big G Software 
Llamasoft vic io £6.00 

Plumb Craiy Terminal CBM 64 £6.95 
Mr Wimpey 64 Ocean C.BM 64 £6.90 
Snug Quickaiiva CBM 64 £7.95 
Hunter Killer Piutek Spectrum £7.95 
Pctfro Imagine Spectrum £5.50 
Rirbe! Star Rj dcrs Red Sh.lt Spectrum £9.95 
Colossus C'-css C D S CBM 64 £9.95 
Skull Games Math ne Spcttrum £6.95 
Hcllgatc 61 Llamasoft CBM 6* £5.00 
TnbWc Trubble Software Projects Spectrum £5.95 
Pool C D S . Spectrum £5.95 
Trainman N c * Generation Spectrum £5.95 
Laierione 64 Llama soft CBM 64 £7.50 
Scuba Dive O j i re l i /Mjrtrch Spectrum £5.95 
Code Name Mat Micromega Speed inn £6.95 
Penguin H Soft BBC £7.95 
Amarc-in-Space Opus BBC £7.95 
Dinky Dc-0 Software Presets CBM 64 £7.95 

Superb value-for-money! 

MEMOTECH 
MTX SERIES 

MEMOTECH MTX 512 
64K RAM 

16 User dtlnubli: Function Kryi • 12 Key Numeric Pad 
• ZSCAaUMHj • 24K ROM containing MTX BASIC • 
MTX NODDY fftONr PANfcL 01S PAY a ASSEMBl£R.' 
UlSAtttMBltR Video display Processor with 16K 
vidrn RA.M • 64K User RAM Twin R5232 Communis 
lions Bond HOW Expansions' Node Systems • MTX 
PASCAL • MTX FORTH fight User Definable Virtual 
Screens • Op 10 )1 SPRITES 

SPECTRUM PRICE 315 
Also available MTX 500 
32K RAM £275 

F D X D ISK DRIVE 
Up to eight Floppy Drives • Colour SO 
Column Beard (optional) Fait Access Silicon 
Discs • Powerful Floppy Disc Controller 
Board CP/M 2.2 Supplied • Teletext 
Compatible 

SPECTRUM PRICE £ 9 9 5 . 0 0 
Memotetb 32K RAM Expansion £50 
Memotech 64K RAM Enpanston £85 00 
Memotech 12SK HAM f ipjmsion. . £160.00 
Memolech RS242 Communication 
Port . . . £60 00 
SEPERATE EXPANSION ITEMS 
Silicon Disc (2&6K). . . £38$ 00 
B0 Column Colour Boaid £100 00 
Floppy Disc Controller Board . (230 00 
7 Way But & Support Software 
for S.O £50 00 
MEMOTECH SOFTWARE 
Backgammon (Cassette) fa 95 
Chess (Cassette) £9 95 
Slobbo (Cassette) £6 95 
Kilopede (Cassette) £6 95 
Super Minefield (Cassette). £6.95 

D R A G O N SHARP 

D R A G O N 
32 

Check with your local 
SPECTRUM dealer for 
our LOW price 

DRAGON 64 £225.00 

SHARP MZ-7 I I 
( M Z - 7 0 0 Series Computer ) 

The super new colour computer from SI IARP. 
Now available in Imvrfctf quantities 

SPECTRUM PRICE 

£249.95 
w i t h FREE Cassette Recorder 

and 10 FREE G a m e s 
Total Value of Package 

over £ 3 2 0 . 0 0 
SHARP PRINTER £129.95 
CASSETTE RECORDER . . . £39,9S 

Hot all stores tarry every advertised i tem, please phone fcolore miK In f a journey • prices correct at time of jo in* to p r e n EfcOE 



ATARI 800XL 
SPECTRUM PRICE 

249" 
• Powerful 64K RAM • Full-stroke 
keyboard • Full sound with 3V» octave 
range • 11 Graphic Display modes • Full 
colour <256 Colours - 128 colours can be 
displayed at one time) Ask to see this 
super new micro at your local SPECTRUM 
dealer NOW! 

ATARI 6 0 0 X L £159.99 
1010 CASSCTTC RECORDER . £49.99 
1050 DISK DRIVE £295.99 
1037 LETTER QUALITY PRINTER £299.99 
1030 PRINTER PLOTTER £199.99 

TRACK BALL £39.99 
SOFTWARE 
DIC D U G £29.99 
LONE RAIDER £14.99 
And many more 

MONITORS 
Commodore Model 1701 

A snpc i t ) Coloui Monitor w i i l i sound 

^cTUM £ 2 1 0 
PHOENIX Amber £126. jo 
FIDELITY CM 14 Colour £199.91 
SANYO 14" Colou' TV (ideal is i 
monitor) £119,,»J 
SANYO CDD 3I1JNU Colon' 
Mbi mi or ClQS.iS 
SANYO 12" Green Monitor £99.91 

CUMANA 
DISK DRIVES 

FOR BBC 
CS100E £217.35 
CS100 £244,95 
CS200E £254.15 
CS200 £881 75 

FOR DRAGON 
CDS250 £365.95 
CDS500 £401.80 
CDS1000 £503.95 
CDD500 £557.60 

c 
Model B 
SPECTRUM PRICE 

399 
Sensational Offer 
O P U S D I S K 

D R I V E 
for BBC Model 'B' 

SPECTRUM L O W PRICE 

£189 
for BBC Owners 

Including: MANUAL 4 UTILITIES DISC 

BIT PRINTER 
An inexpensive quality pr inter for the BBC *B" 

Just lOOlt At our Untait lC I OH price OA this supe' 
Dot M a l m printer! The ideal machine for Ihe 
home met, the 8>t Printer combines practicality 
wMh iftw cost now you ran hst p m g u i m for 
d rbu f^ .ng wi thout spending a th i tc- f igute Sum 

The Bit Printer inter 
laces directly w i l h 
the B0C B1. See it at 

~ your local 
Spectrum 

aci ler 
^ nuv*< 

SPECTRUM 
PRICE 
ONLY 

£89.95 
ACCESSORIES for BBC 
BBC Dual Disk Orrve f?SO 00 
BBC BUGGY £189.00 
RC DIGITAL TRACER for the BBC . £55.50 
GRAr PAD Graphics Tablet. . . . E14J.7S 
PROLINK Joystick Interface £9 95 
BIT- PRINT ZX Pnnler £8995 
BBC Single Disc Drive . . . £JbS.C>U 
BBC Disk Interface Kit fine fitting) £97 00 

Acorn Software Cassette-Based Irom . . . £9.95 
Acom Disk-Based software £11.50 
BBC Disk-Based software Irom £9.95 
BBC BUGGY Spectrum Price MK9 00 
BBC Disk Manual & Utilities Disc . . . £34.50 
QUICK-SHOT JOYSTICK Especially for the 
BBC - Spectrum Price £19.95 

; Sensational 
PRINTER OFFERS 

from Spectrum 
Incredible 
Value! from 
Spectrum 

NEW! 
SEIKOSHA 
Model GPIOOA M k l l 

• Printing speed 50 C.PS. 
• Full Graphics capability 
• Double width character output under 
software control 
• Centronics type parallel interface 
• Paper width is adjustable up to 10 
inches 

SPECTRUM LOW PRICE 

1991 95 

Other Printer 
Bargains 

SEIKOSHA GPIOO VC £199.95 
SflKOSHA GPIOO AS £199.9 S 
SEIKOSHA GP25C X £149.9S 
EPSON FX 80 &49S.9S 
EPSON RX 00 £1 I4.9S 
EPSON RX 80 F/T £366.85 
AlFHACOM 47 for VIC 20. Commodore 64 
Drjgon. Awn, BBC with required 
uitctfacc £99.90 
ALPHACOM 3C for ZX Spcctrum £J9 .9J 
Bit print 24 tor the BBC £8».9S 

ALPHACOM 

• 
Wags 

MO 

ALPHACOM 4 1 For DRAGON. BBC, 
C O M M O D O R E . ATARI (Interfaces entra) 

Spectrum price C79.9S 
A L P H A C O M J 1 For ZX SPECTRUM 

Spectrum Price CS9.9S 
Paper Rolls for Alphacom printers 
Box of 5 Rolls C6.00 

STACK LIGHT RIFLE 
For Commodore 
64, VIC-20 & 
ZX Spectrum 

Available I v S P t C K U V VK 
M md The- c n w . ' 0 0 0 » t 04 
l * i in in< Nort-J rriees eampler/ 
With 12 feel ot cable and •.hirr 
fK.I»'i( xttors iol lv. l ,e j a n r i IfltllHfiilfi Mlf.M 
moon s n o o r o u r w,th i k>u->c r l feits 

S T " £ 2 9 . 9 S 
Including 3 
FREE Games 

UP TO £1,000 
Instant Credit 
• There's up to £1,000 worth of Instant Credit 
available on a Spectrum Chargecard. See your locaf 
SPECTRUM dealer for written details (UK main-
land only) Typical APR -29.8% 

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

Spectrum Computer Centres have no connect ion whatsoever w i t h the Z X - S p e c t r u m C o m p u t e r manufac tu red by Sinclair Research Ltd. 



Everything you've ever wanted for your 

SPECTRUM 
Superb Z X add-on's from your local Spectrum dealer 

DK'Tronics K E Y B O A R D 
For Z X SPECTRUM 
SPECTRUM PRICE £45 

•MM̂ MW* 
• 

New & exclusive to Spectrum! 

I N D E S C O H P 
Superb quality add-on's for the ZX SPECTRUM 

S O U N D 
A M P L I F I E R 

£10.95 £39.95 

3 1 K R A M 
P A C K 

J O Y S T I C K 
I n t e r f a c e 

£14.95 

D O M E S T I C 
C O N T R O L L E R 

£49.95 
ALPHACOM Thermal printer for ZX SPECTRUM -
NOW DOWN TO £59.95 

DIGITAL TRACER 

From RD Labs 
lor the Z X 
Spectrum 

£55.50 

Z X SPECTRUM 
I6K 

£99.95 
Z X SPECTRUM 

48 K 
£129.95 

Spectrum Computer Centres have no 
connection whatsoever wi th the n 
Spectrum Computer manufactured 
by Sinclair Research Ltd 

V I S C O U N T DISK DRIVE 
Now from SPECTRUM a. Disk Drive for the ZX 
SPECTRUM. The VISCOUNT 5V*" DISK 
DRIVE w i th interface system and complete 
wi th all leads. 

O N L Y 

£ 2 4 5 
CHEETAH 
32K RAM 
Pack 
£ 3 9 . 9 5 

K E M P S T O N 
J o y s t i c k £ | j 

I n t e r f a c e 
(Joysticks opt r r t ra ) 

CURRAH Speech Synthesiser. £29.95 
DK'TRONICS Ughtpen £19.95 
DK'TRONICS DUALPORT Joystick 
Interface £14,95 
STACKLIGHT Rifle with 
3 FREE GAMES £29.95 

Sinclair ZX INTERFACE 2 
The new R O M Cartridge/Joystick interlace 
Load! program* instantly! Takes two joysticks! 
Just plug irj and play. O N L Y £ 1 9 . 9 * 

Plut New R O M cartridge software. 

STONECHIP 
ACCESSORIES 

For the Z X SPECTRUM 
E C H O A M P L I F I E R 

£19.95 
P R O G R A M M A B L E JOYSTICK 

INTERFACE £24*95 
Coming s o o n . . . . 

S P E C T R U M K E Y B O A R D W I T H 
S O U N D N O N E E D T O TAKE 

Y O U R S P E C T R U M A P A R T 

£59.95 

BOOKS 
G f t A N A D A PERSONAL C O M P U T I N G 
T T T L U 
'he ZX Spectrum and Ivow to grl the n a i l liom 
It... £ 1 . 9 1 
The Spectrum Programmer £ 1 . 9 1 
Tiir Specltum Boole of Games. £ 1 . 9 1 
Introducing Spectrum Machine Code £ 7 . 0 1 
The Apple 11 Programmer'i Handbook - £10 .91 
Programming Willi Graphics £ 1 . 0 1 
The Dragon £ how to make tne most ol II £ 1 . 9 1 
Computing (or the Hobhyist A Small 
Business " £ 4 . 9 1 
Simple Interlacing Project! . CO.91 
The BBC Micro. An e>fieit guide £ 4 . 9 1 
Commodoie Sa Computing . . . £ 1 . 9 1 
the Oiie-1 and how to gel 'he most from 
i t . . . . . £ 1 . 9 1 
The Dragon JJ book of names £ 1 . 9 1 
Computer languages and their uses . £ 1 . 9 1 
Lym Computing. £ 4 . 9 1 
Ji fames for the BBC Micro £ 1 . 9 1 
Choosing a Microcomputer £ 4 . 9 1 
Databases for lun & piofit £ 1 . 9 1 

cue I 
S U N S H I N E 
the Working Spectium.. 
Functional Forth for the BBC. . 
The Working Dragon 11 
Dragon Games Muter 
The Working Commodore M 
Commodore M Machine Code 
Master 
The Working Dragon 
the Working Spectrum 
The Working COM 6a 
Dragon Games Master 
J O H N WILEY 
Atari Basic. . 
Using BBC Basic. 
Winning flames on the Commodore 
Hot piogrami to teed your Dragon 
ZX Speurum nplored 
Mastering th Zx Spectrum 
Mastering the Vic 10.. 
Small business computers for the 
users 

£ 1 . 9 1 

£ 1 . 9 1 
£1.91 
£ 1 . 9 1 
£ 1 . 9 1 
£ 1 . 9 1 

£ 4 . 9 1 
£ 1 . 9 1 
£ 1 . 9 S 
£ 1 . 9 1 
£ 1 . 9 1 

£ 9 . 7 1 
£ 4 . 9 1 
£ 1 . 9 1 
£ 4 . 9 1 
£ 1 . 9 1 
£ 1 . 9 1 
£ 1 . 9 1 

first time 
£ 7 . 9 1 

NOW. YOUR ZX SPECTRUM IS YOUR KEY TO THE 
WORLD with the incredible PRISM VTX 5000 

M O D E M 
• Versatile modem for ZX Spectrum <16K or 48K> 
versions • Slim design fits easily, matches your 
micro M Instant access to Prtstef" <. Micronet 800 
information services • Instant communication 
with other ZX Spectrum uiers • Use Ihe Prism VTX 
$000 wi th a Sinclair printer - and print Prestel 
frames 

SPECTRUM PRICE £99.95 
SPECIAL OFFER 

S A V E £ 1 4 
I f you bought your Z X Spectrum 
from a Spectrum dealer listed 
opposite . . bring in your sales 
receipt and we wil l sell you a 

PRISM V T X 5 0 0 0 Modem 
for only 

£75.95 
But HURRY! Offer must end 

Slh May *84 or while stocks la«. 

Spectrum C o m p u t e r Centres have no connection whatsoever w i th the Z X - S p e c t r u m Computer manufac tured by Sinclair Research Ltd. 



There's a Spectrum Centre near you. • 
AVON 

BATH Soltwaro PUB, 12 York Si 
ret. (0225) 616/G 
WESTDH-S-MARE < 5 K Computers, 
32 Aired Si fe! 10934)419324 

DUNSTABLE Oormans 7-11 Broad W j h 
Tei (058?) 65516 
LEI8HT0N BUZZARD Tne Computer Ctr 
.1! Union Keynes M o « . 17 Bridrfi Si 
Tc: iOSJ5!37r.E?? 
UITOH leiiyMore. Gunge SI 
lei (0532) 23391f2 

H K A C K H H I Ccmcutw Centift 44 The 
Broadway Tel ;0344i 427317 
STOURH MU Gam« and CompddS 245 
Hijh St Tf) (062851 27194 

BLETHCLEY Runi Computer Centre. 
117 Queensway Tel IQ903I 647/44 
C H I S H A M ••fcKI PtiotOgil»tiy S CfKTip-
uters, 113 High SL lei (0434) /8J3/3 

CAMBRIDGESHIRE 
CAMBRIDGE K P Co®Su((f$ LlO 19:20 
Vi 'ke i Si Tei 10223) 312240 
(O iw 5 Daysi 
PETERBOROUGH Ptrt'gh ConinuniLaroiii. 
91 MtJUnd 3d 10733; 41007 

CHANNEL ISLANDS 
GUERNSEY Gins. 3-5 The M e t ! 
St Pete- Po-l Tel (0481) 24692 
JERSEY "'jjO'O 4 Compoter Centre 
7f>l«r St St h t i i i f Tei .;0534i 74(KB 

CHESHIRE 
ALTRINCHAM I.V r.licie 23 l l i in Si 
Tel lObli 941 6213 
CHESTER Oak'eal Conauters Lis 
100 tenw Te 1,0244J 310099 
CREWE M l c w o n Unit 2 
123 Nantwich M . Tel I0270I 216C14 
ELLESMEBE PORT FIFR Csnvpulers. I 
Poolloftn Ro Whitby. Tel 051 356 4150 
MACCLESFIELD ^.irrera ?. Ccm;uler Cor. 
Irt 116 Mill SI le i (0625) 27463 
STOCKPORT Wi'drng Lid. 
" U t l c Underbill* tel. (061) 430 3435 
WARRINGTON Wildings, 111 Bi.dui: S! 
I t (W2b) 38290 
WIONES Coripulur Cily. 16 Victtf a Huad 
U 10511 420 3333 
WILMSLOW SwOI ol rtilmsow. 4-6 St 
Annes Parade Tel (0625)526213 

CLEVELAND 
M I D D I E S BOROUGH VcKtwia iU<:;A . 
206 Lmttwipe Rd. I d . lOW2i 222366 

CORNWALL 
ST AUSTELL A 6 4 C Corx-J'.tr s. Duchy 
H'X-se. 6 Lfffte- Aylmer So 
Tei 10726)67337 

CUMBRIA 
BARROW-IN-FURNESS Baiter*' Confultr 
Cenlro 96 Church Si. Tel |0229l 36353 
CAR LISLE Itic Compjlur Stop. 56-53 
Lawlhcf SI. Tc! (0226) 27710 
PENRITH Penr.tr: Common.can&ij. 
14 Casiieoate Tel. (0768) 67146 
0 « n Mon-fti lil. 6{>tn 
WHITEHAVEN PC Hendren l£ Kino St 
Td |0946 | 2063 

DERBYSHIRE 
ALFRETON Gardw lla:woo: 69 /1 High 
St Tel. (07/3> 332076 
CHESTERFIELD rne Comsutsr Centre. 
14 Sieofenson hj.ee I d : ;0246l 208302 
DERBY C T Eiecfones. at Carreta Troipe. 
TteSpciTe (0332)360456 

DEVON 
EXETER .Seven Ctunlies (Computers) Ltd . 7 
Pans SHet: !c i (0392)211212 
EXMOUTH Open Channel, 30 The Sir,mm) 
I el (0395) 264406 
PLYMOUTH Syn:ax Ltd 76 CtKf.waa 
St lei 107521 26705 
TIVERTON Actio* M a o CcntputttS. 
37 Dampim St lei i0994| 252854 
TORQUAY Devon ConwutMS BTorrii,; Rc 
Castle Cucus Tel (0603) 526303 

DORSET 
BOURNEMOUTH UnsdCMW Ccrnpulcr Ctr 
I Lansswro CresEctrt. lei. (0202) 20165 

DURHAM 
OARHNRTON McKeflM I. 3riv.n, 
102 Boniio-ve Tf- (0325)459744 

ESSEX 
BASILDON 'judlu-ys 26 32 E«S! Walk. 
Tel ;0268j 2693/S 
BASILDON Godlretfj Compute Ccnlrc. s 
Lain;on M l I Centre Lawdun tel 102681 
41674/ 
CHELMSFORD Uaxlcri Hayniar Lid . 
5 Sroenilirtd Rd Tel !G24t>l J545S5 
COLCHESTER Colchester ComfXitei Ctl 
16 St SoWpteSl Te 1020614/242 
GRAYS H Reynolds /9 Orsvtt Hd 
lei ;03/5 i 5946 
ILFORD wwirnwrs. 76 irtoro Laie 
lot lOi: 47ft 1307 
ROMFORD Coiroulei Centre, 72 Mwth St 
Tel 0703 752W2 

HAMPSHIRE 
ANDOVER Andww Audio, 105Hiyh SI. 
Tel. (0264) 53251 
BASINGSTOKE f i s l w s 2-3 MjikCI 
Place lei i c a w i 22079 
PORTSMOUTH Cvt US Comp-Kro l t d 
261 Ccmme.'&ai Re I el {0/05) 833938 
PORTSMOUTH | W * t e r l o a v l l l a ) n R 
Mictdana. ? Quwns P . w e 
iei IS7014I 59911 
S O U I H A M P I O N PJ Piri«" A San .10. 
11 '.ves: Frtl fid. t t t ierr* 
Tel I070.1I .I4ri9?f, 
WINCHESTER Wintlwsltc Carwia I 
Conpiriii Cfnlre 75 Parch:rent St 
Tfll (09(i2l 53962 

HEREFORD 
HEREFORD Vcy r j y i l lech LM . 4U B:.-.JJ SI lei (Ui32) 2/573/ 

HERTFORDSHIRE 
BOREHAMWOOO Masts! Micro. 
36 Stanley Re Tel .;0I; S53 6368 
HITCKIK Came-a Aiis (Hero Comp^isr 
Oivisacn). 63A Hsrr tage dd. 
Tel I04&JI S9?35 
POTTERS OAR Computer Sl-or 
157 hiph St Tel 10707)444)7 
ST M B A H S (Herts) Ctarte Computet 
Centre 1416 Koiiywil Kill. 
Tel (0727)52991 
STEVENAGE D . C a r p u l t t i . I I Ioam 
Sr;uiiiL- iv: 10433; 65501 
WATFOHD SRS Moesy-s teny LI2 94 Itte 
s a i a « HuhSi r t , 10923) 2660? 
WELWYN GARDEN CITY O j Computers,40 
Fr«tr«rr« «d Tel (07073i J6435/2S44.I 

HUMBERSIDE 
BEVERLEY Comp,i:.ng iVorlc. 10 Swaby's 

Dyer L»nc I d (0432 331631 
GRIMSBY RC Johnsor Ltd., 22 hiaigai t 
Riverhcad Ccnllc. lei I0472) 42031 
HUH tw Cen:;utii Centre 
2b 4'H.:0v Rd :sl (046212629/ 

ISLE OF MAN 
DOUGLAS : H Col r twm L;d 
5 / -6 ' Victoiia St Tel lC624i 3462 

ISLE OF WIGHT 
COWES fieken Sor. 15 fell- R,1 Tf 
(0983) 297 i« i 

KENT 
BROAOSTAIRS Viies VisOh 19'20 '/.'iltev. 
Court. Si Peters ^jrvc (load tel (0B43i 
63284 ir;« Early CHwing Day) 
DOVER Ker! Plates^ Con|X):cis.4 K.nHSI 
Tel 10304] 202020 
GRAVESEND Uaishalls Compilers & 
Cnnxr^ 3WindrittlSt. lei I04/4I 6593U 
ORPINGTON Ellis Maikcliris Ltd.. 25 SIJ 
tion Sq„ Pelts Woud lei i0699) 39476 
R A I N H A M Vx'onay Computers LtJ. 39 
Ugh St. Wtthvly It 'r tnj 
Tel. (0634) 37670® 
SEVENOAKS £rncst Fieder CeflnpUtWS, 
Dorset Si lei (0?32) 456600 
SITTINOBOURNE CoiTpntersP<u$ 65 H«h 
S: re: 10795) 256? 7 
TUNBRIDOf WEILS ModOKa Cmplrs Lid 
?fi-.T3 Si Johns fid Tel- (089?) 41SS5 

LANCASHIRE 
ACCRINGTON PV Compute s. 
3 W Water St, Tet i 02S4 l 3 6 5 2 1 ; 3 2 6 1 1 
BLACKBURN Tenpn C<Mitpili>rs. 9R»i n a y 
Hd [ul. (0254) 691333 
BURNLEY I MO COMptlKt CtWre 39/43 
Siandish SI Be I t I I P Tet t i?8? l 5 4 2 9 9 
BURY | l 4 B c i ] Mkic-North. / Brwd St. 
Te 1061) 797 57C4 
PRESTON W«ll>5$. 49 Fiihtryite 
re! ( 0 7 7 2 ) 5 5 5 2 5 0 

LEICESTERSHIRE 
LEICESTER Vo^nos. 40/42 Delvotf St 
rel 1053 31 544 7/4 
M A R K E T H A R B O R O U G H H A W O U G H HW:IC 
Conpi.las, 7 Chjtcf. Si 
lei. '0356) 63056 

LINCOLNSHIRE 
GRANTHAM Oakiral Ccriipeteri LIU. :21 
Duo ley (td. Tel. (0476) 76594/60000 
LINCOLN MKO ComfiiTers 24 NertlWSS. 

(0522) 2590/ 

LONDON 
E6 =uiervals 85 M«gl: St. Mmth, t i s : iLjm. 
Tel (01) 4 /2 6941 
E17 fin Conpnte-s i m 125 H.()h StM>d 
WsJthari!5lcw Tel. fCl > 520 7763 
EC1 Sidney levy. 17-19 L t a l w Lane. 
' l i : i on 242 3456 
EC I Ptdro Compute: S«r .-.ceS LIS 4 7 
Clerkerr/re'J Raa3 lei [Oil 251 B635 
EC2 Dentri C:mpLilei Cenlre. 155 Veoiso'.t 
*et 101)636 3339.'1830 
N14 l o k Saes 19 3iMrA.iv, Tw Poi.'iv 
Sou1h(Htc. tel. (Oil Sb2 1942 
N20 ^astichuist l td . 1291 High fic 
Te lO-j 446 2260 
NW4 Pa Vi H ' Cmcuttr Stcre 112 Brent 
Si llen^n Till (Oil 202 ??72 
SEl Vic Odoen'5 6 ionror PnJie •AMI; 
Te. |0?}403 I56S 
SE9 Retire-Owl. 373-375 Faotscray Hd 
Ni-w tttliaii: I d 101)853 151b 
SE15 Castlehorst Ltd 152 Rye Lane 
Pecxhan Tel 1(111 f>34 ??f!5 
SE25 t i l e Market ing 7 9 MKJH S i . Sot ln 
Niy«i»c Tel (01)653 4224 
SWI6 Srfe- Micic Slv;p, 310 Streaf.-im 
-tigti Si! Tel. (01) /b'J 288/ 
SW19 tmccm 31 «.jhSt., Winuedan lei 
(01)947 76<8 
Wl Ccrrwters ol Wiomcre S:. 87 WiCTore 
Si TRI a01 I 43G 0373 
w i GK P t o t o i Comwters.92-94 'A'aiiour 
St Tei 101)437 0162 
W l Srj-Vf, FrMc f, t t a a Cenfe ?56 
Tel l f i i l ian Courl IU. 1c: |01j 530 5826 
W2 Dtvfon, 4 L d f f w i R3 
Te: (011 724 7373 
W3 Thariss CorivMO»3 169Hiyli St. Acton 
lei 101) 932 6966 
W7 IK LttCIICrtiCS. 11,13 bOSIOT Rfl 
Harwell Tel: (01) 579 2642 

MANCHESTER 
GREATER 

BOLTON Wi l ing Ltd 23 C-.'j'iS; i:e 
Tei 102041 33512 
MANCHESTER I (max < rn E FxrtianjeSl 
St Ann's StUiare. lei |061i332 6 t b / 
OLDHAM i ionteiOusrcss Conpjteis L id. 
M Yotksfine SI let i 06 t l 633.1608 
ROCHDALE H o t u e, 5iisinr.b Coiriiiuteis. 
75 Yoiksliiic Si lei |C/06) 344654 
SWINTON Ml Micio LW 69 PaM ' O W 
Lane. Tel (0611 723 2292 
Late rJ.yit Fridsy 
WIGAN WiIUi-k; Ltd. 11 H^NCS St 
Tel I 0 9 4 2 I 44382 

MERSEYSIDE 
BIRKENHEAD Fans Cameras i l l Fi tere 
Mil. Rock Fer'v Tet (051! 645 5000 
HESWALL Thornpiatd Conpjier Systems 
46 Ppnsby lid Tel" (051) 342 75lf> 
HUYTON Ian Hwij l i l i r i 5 Huytm Hey Hd 
Tei: {051)499 5785 
LIVERPOOL R»diO. 20-2? 
: lupi: Tel 1051) '09 9E93 
LIVERPOOL (A ln l ree ) l la/ jrcaws. 31-37 
Warbrock Moor Tci 1051)525 1762 
SOUTHPORT Central Conpiteis. 575 Lots 
Si. TCI (2704 . 31681 
ST HELENS Stu3-J 55. 55 O r n i s l i S i 
let (0744) 39496 

MIDDLESEX 
E08WARE C>K Photographic A Computers 
106 High Si Tet. (Oi l 951 1000 
HARROW Cameia Arts, (Micro Corrpblei 
(1,visum 24 Si ftriies Rd 
I t (01) 427 5469 
STAINES spdllxxrs Miefosyslefns l td 7 
Kingston Hd let iU/84 ) 5565U;55554 
TEDDINGTON Andrew Qioid St 
Te: (01)977 4716 
UXBRIDGE J < I. Co-Tcnttrs. 7 tVmdsor SI 
let (0395)51915 

NORFOLK 
FAKENHAM Fa$t«e». 12 Norwich Rd 
Tel ;0 323) 51319 
NORWICH Sound Marketing 52 St. 
BMCdiClS St ICS 10603) 66 / /25 
THETFORO C B t. FJIidCS 21 Gu^ ta l S i 
Tel |084?| 61645 

NORTHAMPTONSHIRE 
NORTHAMPTON Dormjns 22 Princes Walk 
Grosvmcr Centre Tei 10004) 37031 

NOTTINGHAMSHIRE 
NOTTINGHAM JXObS Can JUTTR ,. 13 
VnJdtesate Mertwk Tel 106361 72594 
(Jus: Opening) 
WORKSOP Cwnpulci^apm*. 132 
St Tel .'0909: 472248 

NORTHERN IRELAND 
BELFAST Amur heOsor., 37 Great Vc-
I alia St Tci (0232) 246336 
PORTSDOWN Podlii'A-s. 16 Va-tel Si 
CraiQawn Co Ainwjh Te- t07S2; 332265 
LONDONDERRY roy-e Computer Systems 
3 Bishn5 SI Tel [25041 ?6fl337 
NEWRY Neon Cwniutcr OonUt 24 
Vonaohan St. Te i0693) 66545 

OXFORDSHIRE 
A B I N G D O N Ivor F eidsCarpLlos. ?1 Stun 
St. <e! 10235! 2120/ 
BANBURY Ccmsuter Pitts 2 Church Lane 
Tef (0295) 55 690 
OXFORD Ivor Fuds, / St EtiLcs SI 
le (0865) 24/032 

SCOTLAND 
ABEHDEEH MaittltaslCompulets. 1-36HIS 
St.. Peterteac Tel: 10779. 7990C 
AYR Vennafct. r>A Jlftw P/i3g<> St 
III 102921 26412-1 
DUMFRIES ' /enw-5. 71 ^-qlish SI 
Te 1039 7; 54547 
EDINBURGH The Silicen CeiWe. 
6-7 Antigua St Tel i03 l : 557 4546 
GLASGOW VCtO' MorirS Lid, 340 Argyll:Si 
Tel. (041) 221 6956 
HAMILTON lorn DiCkso-i Soiupuieis. 8-12 
Cad:e«St Tt i.0698l 283193 
K I L M A R N O C K VEONAIS. 4 9 F E M A L E 
Tel- :05r>3) 37175 
XlRCAtOY -:uk,: CY Pnultyiayt«. Seiv ces. 
254t lliph St f.t< Tei ;0592) 204734 

SHROPSHIRE 
SHREWSBURV & i r ; i | - f . i r aa 
13 CastlOfJte lei 10/431 60526 
TELFORD Compute: Village. 4 Ita/eldinc 
hmse tcl'(--rt Centre Td 109521 
506771 

SOMERSET 
TAUHION Grays. I Si Jam^K St 
Tel 10623) 729B5 

STAFFORDSHIRE 
STAFFORD Compul»ama 53 largaie St. 
Id. (U/85) 418'J'J 
STOKE-ON-TRENT i:;mpiKerama. 11 Mhl 
Square Aicade Kan^y. |0792i 26362Q 
STOKE-ON-TRENT v MdOC^ p, 3 / Sla-

(Id. 3ntoilph Tel, (0782) 511559 

SUFFOLK 
BURY ST E D M U N D S Sury Conputer 
Centre 11 Uu li'iall St 
TCI (0294) /CIS//? 

I P S W I C H RramA.w 74 Crown St 
lei. 1(14/3) 50965 
LOWESTOH John Wells. 4 4 London Rd 
Ntt lh Te. (050? 3742 

SURREY 
CAMBERLEY Cameia Arls(Micro CuiiDuter 
Division), 36 Hijh Si Tel (0276) 65646 
CHERTSEY ClMtSCy CortlfrttP Ctntie, I 
Winsscr Si Tel (09328)64663 
CROYDON Classic Cameras 16 St. Goaiges 
Walk I'd iD l j 68b 2012 
DORKING Cotkiri] Con ine ' Centre 16 
west str Tn i o m : 88155? 
EPSOM rtie Micro wnkshop 12 Stautn 
Approach Tel: :C3727| 21533 
HASLEMERE Hasleirere Compilers ?5 
Junction P Ifidi Hex Cinema) 
Tp .04281 54428 

NEW M A I D E N Swrty More Systems. 31 
High SL Tel -;0I) 942 047B 
RICHMOND Crest Crrr.- i i l f Services 9 Hill 
Si lei. (OH 040 bb'J5 
WALLINGTON Suney M o o Systems Ltd., 
5 3 wocdwte Rd Tei (f l i t f>47 sc.ir. 
WOKING Harptrs. 71-73 Conurereial Way 
Tel ::D4Bfi?| r>1061 

SUSSEX 
BEXHIU-OH-SEA Cc-nwitev/are, 2? St 
Leinards Rd Tel ,;0424) 223340 
CHAWLEY Ganwck Ccmajtci Services; 62 
aoLC-ard. Tei (02931 3/4142 
LITTLEHAMPTON ASanCnasc Lid 3S Higti 
SI Tel (090fi4j 5fi?4 

WALES 
ABERI1ARE Inhcy Compter Ser.'i«$ - td . 
70 Mill St Ihe Square Tiecy-on 
Tei 106651 661826 
ABERYSTWYTH As^Oala at Galloways, 23 
Pier SI Till (0970) G15522 
CARDIFF llarcall Cs». 18-22 Hĥ n Sr 
4 ; t « e Tel (0222)31960 
LLANDUDNO [ G w y n i d d ] C:mpLlei I^us 
Discount. l5CXiinnc! SI lei 104921 m i 3 
NEWPORT ( G w e n t ) 'lar-diii Cox. 1 
Conmerci.il St Tel (0631) 67378 
PEMBROKE Rir t i j i i Csn 19 Main Si. 
rel {064; 6920/6 
W R E X H A M 7 f 26 Kirq St 
Tel •0973) 364404,-36452/ 

WARWICKSHIRE 
LEAMINGTON SPA Cwipbters 13 
HuSSOll Si I d iO lWi 36244 
NUNEATON McioCity 1A O^eensRoadli l 
(0203) 3B?0i* 
RUGBY Tl-J HuuLy Mcio Centre, 9-11 
Reyml SI lei (0786) 70522 

WEST MIDLANDS 
BIRMINGHAM SlWWWKlS Gr Western 
Arcade. Tel (021) 236 7211 
COVENTRY Greens. 22 Mattel Wiy. 
Tci 102031 2634? 
DUDLEY Cenlrjl CompJle'S. 35 Church Hill 
P h* rr.t Tei |0384) 238169 
WEST B R O M W I C H 6i;il5Jcii»JS 39 0ueens 
Square, tei i02l) 553 0620 

WILTSHIRE 
SALISBURY ' . M f l y C o m p u t e r Carlre 20 
y lt:rd St. lei i0722) 76668 

WORCESTER 
KIDDERMINSTER Cental Computers 2C-
21 Blackmell Si. I d (0562) /4b94t 
WORCESTER OavO WanitgLtd. I Marmicn 
House Hqh St Tel 109115! 77551 

YORKSHIRE 
BRADFORD r " i : k s Fotcsoiv,-, House H.-.i1, 
Son H(|ui'if Tel (0274) 309266 
DEWSBURY Heme i Bus iiess I . routes. 
59 Ca sy Hill Tei i0924( J553D0 
DON CASTER the Soli Centre 6 Ouoeis-
y j le Waterdak Ccnlre I v >0302) 20068 
HUOOERSFIELD V i a o s (forme-iy 
La.,' es) 17 0 seen Si T«: |M84| 753.M 
HUU. C:rryuler Centre 26 tv any Hd let. 
10462) 2629/ 
TEEOS Gass & Bbgn. 4 Lower B"Mate 
I t . (0532: 454451 
YORK Ycrk Ccrrpiiter Centre 7 Stone^iie 
Arcade I d (09U4I b4l862 

BEDFORDSHIRE 

BERKSHIRE 

BUCKINGHAMSHIRE 

H a t all i t o r t i t a r r y c « r y i d v t m u d i tem, p lcate p h o n i bpiore m i k i n n a Journry • p n u i w r r t d at t i m t ot f to in t t o p r c i t l i O t 



PROGRAMMI 
MICRO AND 

MG FOR THE \m 
Knowledge is wor th more 
than gold — add to your 
r iches wi th books and 
sof tware that give you 
much more . . . 
INTERFACING THE BBC 
MICROCOMPUTER Colin Opie 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! £8.95 

BBC MICROCOMPUTER 
INTERFACING ROUTINES 
07 084725 8 
Software to accompany the above book. Cassette 
tape £9.95 inc VAT 

INVENT & WRITE GAMES 
PROGRAMS FOR THE ELECTRON 
Noel Williams 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. £7.95 

THE BBC MICRO AND ELECTRON 
BOOK 
Gavin Haines 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. £8.95 

BBC/ELECTRON ROUTINES 
07 084764 9 
Useful programs from the book, plus a 
Disassembler/Monitor. £9.95 inc VAT 
Coming shortly, please tick box for details, and send 
to address below with your name and address. [_| 

The McGraw Hill Computing Ser ies . . . 

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 

m 

Spectrum 4 8 k 
MAKE YOUR OWN TV FILMS! 
with 1,1 VE A N I M A T I O N 

& M U S I C 

S A V E t h e m . . 
t AMUSE FRIENDS AND FAMILY 
WIICH YOU PI.AY THEM UACKt 

J* £ ^ '&[-.'* r «a vail: 
f, talk! " 

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

SPECIAL MACRO-PROGRAMMING T rc H N'lQl' ES ALLOW YOU TO: -
C A L L - U P A N Y M E M D G R o r C A S T . ! N C LL'OiltC U K O . II F, I , [ C O 1 ' T DH 
A S U A H O S T o r ' P E R S O N * E L * i s A C H O I C E o r N E A R L Y ' C A L L S ! 

M A J F B L A C K A S ' V C O L O I R - L A R G E O N E S C A S H E I N T W O C O L O U R S ! 

T H K Y W A L K , R U N , C L I M B 4 F L Y . 

BUILD HOU>E3. CHURCHES ETC. IN A FLASH - 4 ERASE THEM 
VI' TO 11 KINS. Hl.il 4 F1 i. M'. OR MORI: IP YOU'RE A GOOD DIHUCTOR 
MAKE CHAKACTKIIS 'SPEAK' USING ANNOTATIONS AS IK STRIPS. 
fULI. COMPUTER - PROMPTING TO SAVE YOV XIAKIKO URRORS. 
INSTANT PLAYBACK. EDITING AND DEIETINC. AS YOU CO ALONG: 
HOST COMMANUS ARE A SINGLE KEY -STROX E , WITHOUT ' l -N iL ; ! ' . 
COMPOSE YOU K OWN TUNES L'SIKG THE SPECIAL T II It t S-OC T A VB 
fHKOMATIC MUSIC COKt'OSEK, MUCH AI.:«WS YOII TO LISTEN. 
CORHECT AMI BUtT At EACH NOTE . . . iK YOU NEED TO! 

* MORE UP 10 SINE »>-NOTE TL'NES TO 'CALL-UP' AT ANY TIV K 
IK A STORY . . . COMPUTER OIVUS tACII A Kl'USK* IS M EMORY. 

* C H A N G E T U N E S AT ANY T I M E , K V K M W H I L S T WAKIHl. A ' F I L M ' . 

* YOU CAN EVES Attn PERSPECTIVE TO HUI LtMXUS. ROAHS ETC. * SO si'KCIAI. SKILLS OR COMPUTER KNOWLEDGE NEEDED . . . JlfST IMAGLNAtUIN4. 

( f ) pinehurst data studios 
V : M R O ' I T •. \ R • > -on 1 S I:<* R;TI» v. O N : Y 
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:js YOUR COMPUTER. MAY 19B<1 



THOUGHTS & CROSSES 
37 MARKET STREET, HECKMONDWIKE, WEST YORKS 

Telephone 0924-402337 
COMPUTERS 

•j.H'l J H*« J i l t 
Si*'- i'inn 
tiii;: tt 
.Mill I 10 Wllt'.Vill 
i iW.C 

Clll»rt"lKl«J*» 
H- I;'I1|-' 
V * <jOO 
VTX hi? 

f i-
C.I . v i l i * 

MONITORS 
RN'R' "Y 14 M I I H | I ; I * V 

r i 3 9 
I j ' j >.n . • t , Ci'i £ f i t : i l 195 

, 3 5 9 D I S K D H I V E S 
vi*M-, Cuiiidita Single Drives 

100KS.'S10Tiac< CI65 
C9S 2OOKS.-S0OTrac-< f205 

400K D-S 809 Tiack £230 
i 4 0 Cunvina Doiihlo Drives 

£20!) 200K SVS40 tracl i : tss 
I 290 400K S.'S 80 track f.199 

BOOKO.*SBOTr;i<:l: f4t>H 
Commodore 100K S'S 1541 
with (tee softwa'e £210 
3" Mint Dr.vc S'S 100K £175 
Torch Osv. Peck £800 

PRINTERS 
C» •«>'•> '530 
pi.'.t,- Piottci 
I ;»v.ii « X 3 0 I 2 7 5 
r - , ,m rv i !o - t r 3 i s 
C;»UI. fXWI, 13D9 
r.•••< M X ' 0 0 III 1 4 5 0 

Chjom I XI00 
O ' l ' Co'4llf "'llMCr 
Si ii •"•nil!.--, 

£ 0 3 0 
F 1 2 9 

•39 

J O Y S T I C K S 
*.I"iijm,1O« - Inittrljcu 

S m « St"oi intudacc 
SlltV.ll.tn' 
Si.'c Sr*sl IMJC 
S' i Cii"iriti:1ot(- H4 
Vic 70 

i ?n 

I 3 7 

n s 

i 15 

H O A I - ( ' I H I I I I K H I i k i i H 4 . 
v* i 1? 
r. nun it.n< iCowgloici 
St:ri.i» mi i rt:t 
t;!.l-|-r. iP.m C I I I ;HIIIK«!«1 
H M C r r / 
r;i 5 c.iss' :0 '.-i f- i 50 
VVjl 1,1th O n l i i i ' , 
S S S D 40T TO to. I 1 ? 
S $ D P 4 0 1 10 III- £ 2 0 
O S 15 O 40T . . 10 loi £ 2 2 
S S D D 8 0 T .10 lo* £2S 
:i' Do'-. Siruc £4 60 

S P E C T R U M Pi* 
• . . . 

ItfrftWv 
wr p-i: «• 

• . . . 
ItfrftWv IMMr t Ob i 21 • . . . 
ItfrftWv a.-si.o < n 1 }•• jo st-aiefv o.-swt. t Bft a 3ft 11 '-i,,- ». Oft s J; .:<,.. • a-si.t, < V, o It-Ml Mwk r n n 31 t OS h » IWB^M ri-v t. nr. n 3ft r.« d-Siv. i n n 3> lltticiiii LI, ,1 Mil 5 05 S JS AI ciM-ft 4ni- r. nr. B 7*. L-.i.. A, Ik 4 Oft 4 41 She. >i On., • Ant K 05 CI', 1 .p.'r^y 1,1*̂1 v»«, ell*.. 

AM.-
AIIK e lift S 05 H 31 ICO Cjlt 4||,: 5 05 c ;s in K . V 4,4,» 4 tlft 4 )1 Ow H 4,1,. IIS t ss Il,4ll4r4 4,ii: i sr. 4 1ft 4m. 4 3ft 4 31 Illu 4>l,: 6 95 < rs i.ifcin tc*:4 Arm 4 lift a 4ft > m is llinil 4,l.i 4 01 4 41 
A,K A«C a « -4 at • 1 « IMMVH 4 01 a 11 Iv-.T e 7ft Ant son i 11 

^ | - F fifVMi. IS 01 '4 » C*-vi "1 Ji-,,1 Six*** I B liljht Snrtll' MM } Ift '•y ** 111 S M S« ft 1ft K'.K: s«nn 13* i » 
L,I I « U N S 31 « I'll-.-,*- l̂ ' llj". i r -ii.ii.. I » i s 1MII l||,4l, . tl'cMl' 4 IS 1 41 v„ cm lilVlll' «•;-. nCC 
VI, 1 I* 5,-KVI- »» W I B I K . * • • ' I Knrtm 4 "ift 4 4ft In'lt. .IV 'LH, 1 5,1.1*1 t f , a i f Jfll l))rttt -VC 5,vl»i 17 4ft 11 W A" ll-^- l̂n a '• • 4 Ulnl, s :<• U'^jin • n Ivnr, !.i 4 11* r S i t ' s » a 9; CteUl U'.-JIO t » t i . I , - I • V I 111̂  " i l l !hx> C'l-tl.l ? so •i 75 Tft, II.J-4 Cri-MUl • » ft It : , h" U'^IUI wi 4 a-

C-.H4I C Y> 5 « HUM t >.• »M tillii, bm Ol 14'. i M & X 
- ft W \V WF-,I HI.4-, ft » ft 31 0 (•:+-. so I X t in'n\ Ilr'ji ft "41 ft* S'4 A. » OS 1 1! IfruHi S'.i *-». s » S J! Vl„," lAl»tr r-A - n ft :i-Ui S rt s is l i r-tm CU" OS 5 J! ims !>>>' nr.- • '.,». ft T. UMMNrh OK* 4 Oft 4 4J ot;- S 01, O0S FrM* f w . Cft 1 ^Uft h ,ft WlNtl C Wt« COS i ts 1 SI .'. FF,.' V I . .-, un 4 lift J 4ft H COS SOS i » COS so: JS v: COS ft lift ft V.,, ft ̂J COS s « S J4 V49 UAK4 MMttrt I K ( W4«uink»' ^H' r 3". ii.. *. S 01 S » OclttVUi Hi o:s >1" ' l-^l- 111 rruMmiai n a-. r Vft iW^M I • OS «,1 eviHtil ".4-.: ShH'CJ 6 50 : ts Il*,si« ni 'ihiff. 4 B no ft Bft Shltlwri • 10 1 n i-'int ,i« SlitcAod t so i IS ' >--• ,i, tm. i '.wr i. a n nn ft IS U.,l» i Si-icI',' d 4 Id t l i Vir-4 Mt...,: lOtft 1» • ,,,„ jimm I4PI ft ftn 4 '' UMft SFTO 4 >1 •loftvv P4I. ft eo •1 H 'j'm , s Hi ft aft El SMh 1 „n..'n ft a-. ft 1*. 

H I H H * 4 0-. ift 1 mww I K 5 M 

KA4.I V .'̂ trt* 14 rt 1 ICO *:*<!-ji<. 1/,11141- e I>1 I:M«I- A*. It —. 1".. e >s I is i l. i*,.. 1.1 " • W.' t! V, b r<i 40 Iv-KT "illi V -. .I. -. n « 34 l l r . l *'4n , J 4 • C • S s: '04 04̂ 1 0MJ 4 n 
Jtf<l*l In "It L'̂-M 1 o :o •Hi T- S.l.1, 1 31 4 ALKI.fc ', J*. S-SAII 15» 5 Jl :.-»i>>* i it* •-, i IS-.1 5 K 5 JS Sitin 1,1 -..in Ift • C»«- l*.*l« i H 6 ii. S14" SM S 5t &l4li ft «1 - .1ft S3.ui SH t 14 Si4l! sis S 3S livimi-m- r.C4ii ft Ift ft ]) f/.l«n\ l-fumlH S K 4 i5 f+ir ri^i :• H I DS IWi A 1(44 »ft • .1ft 
Ci ft i-tmi • a.-: 1,11 i »i i ii 9j,- »."< S K t 31 CHllt 1.. I.'* r.-n r jft r, » > H 4 OS 30 I K 141 iti it i i s V. 4 'tft OKT-UU, 4 05 11341 sv: 4 IT. 

MI- 11.- • HI r̂ ci,, ftw —4JP4 ssc 4 05 '.I C.-.lj"! i-.,ai» I K 1 >'. , mifti ft IE 4 Ih Liwi l-AJtt 55C • 95 Jttk l i e 4 an n: 4 Is Îtftlt* ft IE 4 ift ry.) -: -'.... 5 IS i 35 Will »•» t « I..VI- Aft- n ac t.-:! 
ClAt, Ivi 4(1 l le- t N ltlh'4 Tpfttk ft »5 C IS Al'i -« V 1.1 til 0 M t . n 1 Alv ?> ' i 
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Large range of programs available for Dragon, Oric. ZX81. Electron MTX, Vic 20 at discount prices - please send for list. 

To; Thoughts & Crosses, 3 7 M a r k e t St reet , H e c k m o n d w i k e , W e s t Yorks. 
Plense accept my order for: 

1 , 

2 . 

3, 
4, 

5, 

Despatch to: 

Name 
Address 

for C e n c l o s e d . 

A l l prices include Postage, packing & V A T . Overseas ordnrs w f l l comn. 
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Tt E REVOLUTION 

A new and 
incredible 
extension 
to basic BY richard taylor 

that lets you write fast moving 
Arcade games (For the 48K Spectrum) 

*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. 

v 

•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 with an 
extensive manual, a demonstration 
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 without 
losing the simplicity of Basic. 

m 

a w 

B 
1 1 1 

i l l 

H9HP 
MMb ifaWvtl 
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B U Y F i F T H a n d g e t a 

Citv Bomber FREE! 
Just TYPE in this program by 
Richard Taylor with your Fifth 
Interpreter. 

2 R E M * B O M B E R » 
3 REM I BS RICHRHD TAYLOR * 
4 H t i i * & C R L S e p l e d b e r ' 8 3 * 
' j H E M » » l » » H H H t " » » t « t M I 
6 R E M 

1 © R R H D O H I Z E 1 0 0 0 
P 0 n R N P O M I Z E U 5 R 6 1 0 3 0 
3 © R A N D O M I Z E : B O R D E R 6 
4 © O U E R O I N U E R S E 8 : F L A S H © 
5 © B R I G H T © . I N K 0 : P R P E R 7 
6 © C L S 

G O S U B 9 0 0 0 
fl© G O S U B 8 0 0 0 
9 © L E T M i a © L E T Z = 1 L E T S c o f 

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

J © . " S C O R E . • * ; S c o r e 
1 1 © P L O T 0 , 1 6 3 : O R R U 2 5 S , 0 
T.?© l . F T . ) a 4 . © 0 © R E M L I M I T a 
1 3 0 L E T a = S © 0 O . R E M I N T E R A C T * 
140 GO s u e 3 0 0 0 
I S © L E T X n© L E T y = 5 0 : ft£H H O U E 
P l a n e , x , y 
1 6 © L C T « 2 5 5 L E T 0 « 3 O . R E H M O 
t l E n e m y , * , a 
0 . 7 0 G O S U B 2 0 0 0 : G O T O 1 7 © 

J . U O © L E T L E T b = 1 7 6 
l t > l © R U M M O V E P l a r > e , b > E N A 8 L E P 
l a n e 
1 0 2 0 R E M A L L B o m b s H O U E B o n b , a , b 
103© REM ENABLE B o » b 
1 © A © R E I 1 M O U E E n e » v , a , E N A B L E F 
n t i y 
I © S C I C L S 
1 0 8 0 F O R T O 7 
1 0 7 © P R I N T P R P E R a , R E H F I L L 
1 0 8 © B E E P . l , a * S : N E X T a 
1 0 9 © P A U S E 2 5 - F O R a = & © T O © S T E f 
P - 1 . O U L P . 0 0 5 , A . N E X T 3 
I I © © FOR C =0 TO 1 0 0 0 STEP 2© 
1 1 1 © L E T a a l © : L E T b = 3 L E T d = 5 © 
1 1 2 0 R E H S O U N D , d 
1 1 3 © N E X T c 
1 1 4 © L C T d S . ' S C O R E ; " f S T R » S c o r e 
1 1 5 © L E T ,x = © L E T y » 5 0 . L E T t = 2 ; 

L E T v = 3 
1 1 6 © R E M T E M P S \ L A R G E 
1 1 7 0 I F H i > S c o r e T H E N G O T O 1 2 0 © 
1 1 8 © 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 © L L T x = 6 © . L E T y - 1 0 © . L E T I 
t ' . L E T 0 m l : P R I N T I N K 1 ; . R E M L A 
r-ce 
1 2 « © P R I N T » © , F L A S H I j " A 

N E W L C V E I ? R Y / N J 
i c ' l © I f I N K E Y S < > " " T H E N G O T O 12 
i<3 
1 2 2 © I P I N K K Y 4 » " n " O R I N K E Y * = " N " 

T H E N G O T O I G O © 
123© I F I N K e 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 © I N P U T " N e w L e v e l ? L e v e l 
1 2 5 0 I F L e v e I <© O R L e v e l ) ! ' O R L e 
v e I < > T N T t . C v f I T H E N G O T O 1 2 4 . 0 
1 2 6 © G O T O 9 © 
I S O © I N P U T I N K E Y * : P R I N T U 0 , F L A 
S H 1 ; " R n o i h e r G » » c ? l y . ' n j 

1 5 1 0 I F I N K E Y » < > " " T H E N G O T O I S 
1© 
1 S 2 © I F I N K E Y $ « " y " O R I N K E Y J « " Y " 

T H E N L E T S c o r e - © ' — " — ~ L E T Z « l : G O T 

I F M H E Y | < > " n " A N D I N K E Y t < > 
N " T H E N C O T O 1 5 2 0 

1 5 4 © L E T , i » . " O K " : L E T » = 1 6 L E T 
I =22 
1 5 5 0 C L S 

L E T .x L E T y - 0 ; R E M T E M P S 
\ L A R G E 
1 S 7 0 L E T 3 = 2 1 - L E T b = 3 1 . R E M G E T 

v ,-u , a - b , a * 
A S 8 0 F O R 3 = 0 T O 31: L E T b = J t . 5 B 7 

R E M P U T a , b , a » 
1 0 © © P A U S E 5 ; N E X T A 
1 6 1 © L E T 3 = I N T ( R N D * 8 > : P A P E R a . 

B O R D E R o C L S B E E P 
1 6 2 © G O T O I E I © 
2 © © © L E T a $ = I N K E Y $ : I F a } = " " T H E 
i') R E T U R N 
. > © 1 © I f T H E N L E T y = y + l + l L 
e v e I c 2 J : L E T S c o r e = S c o r e - 2 
2 © . ? © I F c i * " " 7 " T H E N L E T y = y - l - < L 
five I < 2 1 : L E T S c o r e = 3 c o r e - 1 © 

i o r s PRINT AT 0 , 2 6 ; S c o r e ; " 
^©3© I F 4 ( 2 © THEN LET y - 2 © 

I I y?IC-S THEN LET y = 1 6 8 
4'OSS REM MOl'E P l a n e , C O L U M N P l a n e 
. y 

304© I F 3 *< :> "©" THEN RETURN 
205© REM USE b O B b , z 
206© LET i = S f l ; I F Z =4. THEN LET 
2 0 7 © R E H L E T a — L I N E P l a n e s L E T b * 
COLUMN P U n f M E T C t L I N E BO«b 
2 0 7 8 I F C < > 1 7 6 T H E N R E T U R N 
2 © s e L E T a = a + i e . L E T c = D N T « < c • 
i l / S I ) - 3 2 ) I C ) 2 b l i J . R E H H O U E B o a t 
, b , a 
209© RETURN 
, 3 0 0 0 F O R 3 = 2 T O 3 1 l . F T b = I N T ( R 
N D * 1 © ) + 1 I F RNOJ.B THEN GO TO 3 
O4-0 
3 0 1 © LET tJ INT IRND*5.1 : FOR C = 2 1 

TO 2 1 - b STEP - 1 
302© PRINT AT C , a ; INK d ; BRIGHT 

R N D , " ® " : BEEP . © O S , £ + 2 5 NEXT C 
3 0 3 0 PRINT AT C/^ i j INK 
304.0 NEXT a RETURN 
* 0 © 0 REM LHTPRRRM 
401© I F h » = " p I a n e " THEN GO TO SB 
0© 
4.015 I F h-*. = " e n e » y " THEN GO TO 4-t-00 
402© LET o = 1 7 6 : REH LET p*CURREN 
T h « \ U S L tv$ ,h \MOUE h 4 , COLUMN K % , 
•J N ENABLE h « \USE l i $ , P 
>©3© CONTINUE 
J.S00 REH LET o = L I N E e r i e a y 
4.510 LET o + 1 1 * INT <RI-)D*6> : I F 
0>=1S© THEN LET o =15© 
4S2© 11' O <2© THEN LET 0=2© 
4 5 3 0 LET P - 2 S S . REM MOUE e n e » y , P 
, o \ E N R B L E enemy 
IE4.P CONTINUE 
SCO© REM LET y a L I N E P l a n e 
L-01© LET p=© : LET I F y > " l 

THEN GO TO 550© 
5©20 REM HOUE P l a n e , p , y s E N A B L E f 
'. m e 
s©30 LET S M f t » S V O r t - l ; PR INT AT 

© , 2 6 , S t o r e , " 
S040 BEEP . 0 0 5 , 6 © CONTINUE 
£15©© LET a » 1 7 S : LET b - © REM MOU 
E P i a n e , l> , a \ENRBLE P l a n e 
351© REM MOUE E n A « y , b , 0 s E N A B L E E 
SS20 REM ALL Bo»b\MGUE B o » b , b , a v 
ENABLE B o s b 
L-S3© POKE 2 3 6 8 1 . 0 CLS 
SS4.0 L E I a f • "YOU HAUE LANDED" 
SSS© LET » = 2 : LET t « 4 : LET xa© 
LET yw© 
556© PRINT INK 2 , REM LRRGE 
557© LET S t o r e n S C o r c + 2 0 © 
3 S B 0 G O T O 1 0 9 © 
6 0 0 0 REM INTPARAM 
601© I F h * H " b O » b " Oft l f = " b o a b " T 
HEN GO TO 70O© 
6 0 2 © I F h » = " p u n e " O R i T = " p l a n e " 

THEN POKE 2 3 6 S 1 , © : GO TO 1©©© 
603© LET p = 2 5 5 : LET o=S©. REM HO 
UE , p , o \ E N A B L E e n e n y 
S©4© CONTINUE 
7O0© I F h $ = > " e n e » y " OR " e n « » y " 

THEN GO TO 7SO© 
7 0 0 5 I F i * = " b p n b " THEN LET K = i 
7©10 LET 0 « 1 7 6 ; REH LET pbCURREN 
T B o a b \ U S E B o m > , h \ L E T q = L I N E Bon 
t s L E T r >COLl'MN Bo»b\MOUE Bon b , CO 
LUMN BOB b , O N ENABLE B O * b \ U S E 80«l b 
7©2© LET q = INT ( q / B ) : LET r * INT 
( f / B > : I F r > 3 1 THEN LET r - 3 1 

I F 1>£1 THEN LET <1»21 
703© LET p = q > l N T (RN0*i>) • 1 : I F P 
^ 2 1 THEN LET p = 2 1 
7©3S FOR o-< l TO 1© STEP - 1 PR I N 
T «T o , r - 1 + I r •©> , " " , AT 0 , r , " " ; 
AT c , r + l - < r « 3 1 ) ; " BEEP . © l , o < 
3©. NEXT O 
7O4.0 FOR o=<l TO p . PR INT AT 0 , r -
1 " J AT o , r ; " " J R T o , r +1 -
f r = 3 i ) ; " BEEP . © l , o + 3 0 : NEXT 

a 
707© LET S c o r e = S c o r e + 8 - ( L e v e l * 2 . ' 

PRINT RT © , 2 6 ; S c o r e ; " 
•©8© CONTINUE 

7S©0 LET O =S0 REM M O U E E n e B Y , C O 
LUMN E n e a y , O s ENABLE E n e a y 
7 5 1 0 I F h * = " b o ® b " THEN LET i a h 
7S20 REM LET p-CURRENT BonbsUSE 
T ) D t b , I \ M O U E S0«b ,COLUMN B c » b , 0 \ E 
N R B L E BOBb\USE B o a b . p 
7 5 3 0 CONTINUE 
300© LET - " B O M B E R " : LET x=B 
801© LET y = 0 : LET t : LET w«5 
8 0 8 0 P R I N T PAPER S; BRIGHT 1 ; " 

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

a e i © P R I N T A T 1 6 , S , " K e y © t o d r o 
p o b o m b " 
J 2 2 © P R I N T A T 1 8 , 3 , Y O U o u s t C 
t e a r a p a t h 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 J E C T S O B t . a 
3 2 4 © L E T J » 1 . R E H O B J E C T P l a n e , a 
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YOUR LETTERS. 
FRUSTRATED SINCLAIR OWNER 

/
WHS very interested to read in your magazine about the new 
Japanese M S X scries o f computers it sounds as if they will 

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

Don't misunderstand trie — I am firmly committed to the idea of a 
strong, healthy British electronics industry, have a very high 
opinion o f Sinclair achievements in breaking price barriers and 
bringing computers within the budget o f ordinary mortals like 
myself , and would 'bend 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 n u b o f the 
problem — when I spend several 
hundred p o u n d s on equipment I 
expect that it should be available 
to be used for a fair proportion o f 
the t ime after I have paid for it. 
T h i s o f course entails prompt 
efficient servicing, reasonable 
periods o f time between buying 
n e w accessories and having 
delivery and, when problems 
arise, as thev invariably m u s t , 
s o m e form o f explanation in the 
form o f a card or phone call. 

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

N o w with the latest batch o f problems my patience has finally 
given out. 1 cannot take any more from this infuriating company, 
and don't really see why 1 should any more. 

Any oi lers for a 4 8 R Specirum — when I get ic back, a Micro-
drive, Interface and tapes - when I he outer Mongol ian Post Office 
finally releases them, a ZX-81 with R A M pack, Z X printer, etc? 

Anthony R Uri^s. Buxton, Derbyshire. 

TOOLKIT SAVE M program published in the 
April edition of J'nwr Computer 

contains .in error which will slop the 
program working on the 1(>K 
Spectrum Hie Toolkn program pub-
lished on page 1 "> 1 is listed correctly 
hut ilk method of saving i: on ihe 
HiK Spcciiuut is wrong. To save ihc 
program on trie I6K Specituin tvpc: 

SAVE "TOOLKII tSAVf "RYTFS" 
CODF 31276.1330 
You should also note (hat aftei 

using .my of tlie routines tin- computer 
may give a Nonsense in italic error. 
Ignore n as it is ust one of the 
idiosynerustics of the program. 

].!<,»; C/turle>n\irihf 
King> I.ymi, 

SWJolk. 
PROGAID AID 

M M ' Olivera's excellent program 
f n I'mgaid published in the March 

issue of t'i'.'/r (.A'»if>nut contains an 
error in the printed code which pre-
vents the "I'riRem** sceiioii from 
working. If the bvte at address 1<>7SV. 
I J*, which disassembles ;t. RST 0038 
is replaced whh I'll! which dis-
assembles as HX l>li, H I , the 
piograin will run correctly. The full 
iine of code starting at address I6VVI 
should lead: 
1675* AFED5228ECEBE523 = 1269 

A faulty program already on t a | * 
can be corrected by loading it ustr..-. 
'.he ivaline l-'ast, Rand USR 836, 
which will load and stop the program 

IHTIOIC it moves above RAMtop, 
entering Poke Ifwi'J, 236 and rc-
•.j'. ii);: the program before testing. 

.t/. Bernstein, 
ntrbv. 

TRUE TOP 20? 

/
read with some cynicism ihe 
letter from Nigel Sutton Apiil 

]'>K4 — concerning the compiling of a 
list of I he top JO games lor a number 
of home micros. 

The accuracy of this survey rests on 
the assumption that the many lists 
received will each be a representation 
of the personal choice of die sender. 
Towards the end of the letter however 

M: Sutton suggests that a prize may 
be given to the person whose 
individual top 20 is most similar to 
that published. 

How many people, I wonder, wilt 
treat this "survey" as a competition? 
li would not be difficult for a dedi-
cated ^ames player to construct the 
most probable top games for hisi' 
liei micro — easier than the pools I 
would imagine! Is ihis really a sound 
basis for a statistical survey? Could 
Mr Stuion he the herald of the Top oV 
the Pops mentality of the computer 
world, and the dawning of a software 
underground? Roll on Micro-punk 
revolution! 

jtf.JlVJM (i'lVW, 

ftristot. 

GOING KRAZY 
> : n r number 10030 in my game 

L K.:a*y Ape. seems to he confusing 

some readers. It should read: 
10030 DATA ff A2, WOO. ffBD, tt C8. 
ffAF s 90. ffFO, ffAF, » Efi. s EO, 
ffF. «00. ft F5 

Alternatively I am willing to supply 
the name on tape for £2 including post 
JIK: packing. This should be sent to: 
Graham Bailey, 77 Gilbert Road, 
Frimley Park, Camberlcy, Surrcv 
C;UI5'2RI). 

QL OR NOT QL rongratulations to Mr Sinclair for 
his new QL but, and here comes 

the problem, where docs Q l . leave us 
Spectrum owners? I am one of those 
thousands who has been Sinclair iscd. 
1 Mailed with a ZX-SU which was a 
bargain .n that time but soon after-
wards, I had to purchase his ZX-81 
which was a great improvement but. 
and it seems wlien you mention Sir 
Give she huts keep popping up, the 
keyboard was a piece of dead flesh, 
and no H R G , and no colour ami 
sound. Hut it seems it was worth ir, ar 
least the money not the wait, and at 
that tutu- the Z X 8 1 was a revolution. 

I used to imagine (hat Sir Clive 
would he a nice gentleman and give us 
some extras, changing the ZX-SI into 
a nice piece of hardware like the 
Spectrum. Bui instead he launched a 
new machine — the Spectrum. It had 
everything in it, colour, H R G , sound, 
better keyboard and a fantastic 
bargain price. So I said to my sell I 
might as well purchase a Spectrum 
because I am sure that Sinclair will lie 
diawing a full slop here, and will only 
be using his energy lo expand our 
Spectiufi! into a dream machine. 

Hut I, like thousands of others, am 
siiil waiting lor a Sinclair typewriter 
quality keyboard and a sound chip 
which would give u.s sound, not a 
beep. At least he was kind enough lo 
issue a Joystick Interlace which 
arrived, as usual, late. I have around 
30 programs, all commercial, bought 
at an average price of £5 each which 
makes them worth more than the 
Spectrum, but rhev are not compatible 

with Interface 2. 
I would like to send only the one 

message to Mr Sinclair. I hope you do 
no; ex pen me to purchase your Q l . so 
I coukl have a decent machine, unless 
you are kind enough to exchange my 
ZX-80, /.X-81 and Spectrum for your 
Ql. . 

Joe Cilia, 
Sliana, 
Malta. 

MEMOTECH MEMO 
£ £ # i t h relerencc to my article 
JrQr Memotedt Memory — page 99, 

March issue — I would like lo draw 
your attention lo ihc following prinl-
ine errors in the main program: 
Lmos <10 & 50 — CHARS should read 

a s CHRS 
Line 130 — I ho symbol Is a > sign 

I would also like lo point out that 
the txograms will also operate on a 
MTX-512 if all addresses marked 
&8000 (32768 dec.) are altered to 
ff 1000 (16384 dec.) to allow for The 

extra RAM in the 6IK version. 
David J. Miles, 

Iakcvsio/i, 
Suffolk. 

LANGUAGE SCOPE 

/
am writing in a very agitated 
state on the subject of Scopc 

computer graphics language. Tlw 
review in your April 1984 magazine 
which encompassed Scope was both 
unfair and misleading. 

Scopc is a language, not a "games 
designer" or • "compiler" and as such 
should not be likened to them. Scope 
has one very bit> advantage over the 
currently available compilers for the 
•ISK Specirum, speed! h docs, in both 
ils present and soon to be released 
improved states, run a good deal faster 
than currently available compilers, 
and the new Scope which is soon 10 Ik 
available has the added advantage of 
producing independently running 
programs, which means that Scope 
will not be required m RAM to run a 
program written using Scopc. 

RECONFIGURING YOUR VIC-20 

/
(l several occasions I have seen writers in your magazine 
suggest that it is possible to reconfigure a Vic-20 with 8 K or 

more extra memory 10 3K extra for the purpose o f entering in 
machine code programs that would themselves run in an 
unexpanded machine. However as the 3K R A M area runs from 
1024 to 4096 and 8K. or more R A M runs from 81S>2 onwards ihis 
can not be done. 

Reconfigurations o f the type: 
POKE641,0:POKE642,4:P"OKE643.0:POKE644,30:POKE648,30: 
S Y S 6 4 8 2 4 
will result in only 3.5K of memory available although the computet 
will report 6 .5K, T h e computer doesn't know that the memory 
chips aren't there but y o u can prove thai 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 fol lowing 
reconfiguration: 

PC)KE648.30:POKE642,32:POKE641,0:SYS64824 
This puts the scrccn into the tmexpanded position and Basic onto 

the other side o f it, ie screen runs from 7680 to 8191 and Basic starts 
at 8192. T h i s leaves the whole o f the unexpanded memory area free 
and safe from Basic. 

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

M.J. Curtis., Stalbridgc, Dorset. 
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As a co-aulliur of this new SeojJc, 
and being involved tu programming 
willi the i>kl Scope, I feel very upsei 8! 
ihc abuse which is hciiij?, dealt to 
Scope by reviewers who have not used 
it, and ore therefore not qualified to 
comment upon it! 

By the way, please stop insulting 
Fifth well which, though it is pro-
duced by a rival company, is a^ain a 
very good utility which is bcinc 
unfairly reviewed also. 

Mtinfit'w frobcrt, 
Ha.t!attere, 

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 lhat I wrote 
quite favourably of Scope. 1 was 
indeed impressed with Scopc's 
speed and said as much in the 
review. Far from likening it to a 
games designer I explicitly con-
trasted it with Ihe games 
designers reviewed earlier in 
the piece. 

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

INPUT ITEM 
^According to your problem Input 
f f Items — February — Response 
Frame I musi give a little 
correction. It is quite simple to enter 
Input items at different screen 
locations. Just try ihc following 
example: 

10 I N P U T AT 22.0: AT1.10; " E N T E R 
A N U M B E D ";a 

This will produce an Input item at 
the top of the scrcen. 

Jhtbrri Stirrer, 
GoeiJiestr. 15, 

Germany. 

CORRECTIONS 
There .wis an error in me text 
accompanying Murk Jonas' 
Multi-Programming facility in it re 
April issue To change Ihe 
program you are currently 
handling you should press 
Symbol Shift and Space and not 
Cap Shitl us given. 

The last line of the machine 
coda dump in April's ZX-81 
game. Laser Duel, should not be 
ientered unless you have created 
a Het'> statement larger Ulan 
t tOO characters. When you have 
entered the line starting at 
address '7604 input the Stop 
statement to bring the loader 
program to a halt. 

Anyone slitl having trouble 
with February's Interceptor 
game lor the Dragon could try 
inserting the following line: 
' 1 7 6 P O K E & H 6 E C J . 1 2 

P O K E & H 6 E 2 . 1 2 . 
P O K E & H G E C 3 . 1 2 

This removes the code which 
speeds up the processor. 

We have been asked by Mme 
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. 

O M C E Y O I ; H A D F I N I S H E D building your Scrumpi 
or Kim 1 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 Utile luckier. Home 
computers were more or less complete. Of course a 
cassette player had to be snatched away from junior 
and the household television switched over from 
Crossroads to channel 36. 

T he motoring equivalent of this would be having 
to supply your o w n scats for the family's new 
limosine. U p and down the country three-piece 
suites would be dividing their lime 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 complete 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. 

N o w Ainsirad's CPC-464 has arrived with its 
monitor and built-in cassette player for 1200. Even 
Commodore is building software into its new 264. 

Each of these machines falls short o f the ideal of 
total computing in one way or another. The 
Amsirad is supplied without software, the QL has 
no printer, ihe 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. l ;or 

EDITORIAL 
example, whatever the merits o f the £200 
Election's excellent BBC Basic, you would have to 
spend a good deal o f money on Acorn's computer 
to bring it up to the Amstrad specification, 

T he 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 £d00, 
and oiler 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-S0K 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. T h e move towards more 
complete systems may be home computing's 
equivalent o f 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. 

How to write for Your Computer 
We 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 full-blooded article, here is how to go about it. Ideally, all articles should be 
typed double-spaced on one side only of uniform sheets of paper. If listings can 
be dumped directly from a printer — you can always use a friend's or user group's 
— this minimises the risk of error. In a perfect world a cassette would 
accompany the article. That considerably speeds up the checking process. Not 
only do you get to air your own discoveries and opinions, but we will even pay 
you for the privilege. We pay £35 per published page — that's as it appears in the 

magazine and includes illustrations. 
Why not give it a try? You have nothing to lose but your postage. 
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Austin Rover Montego talks 
even more than a Maestro 

Take your privacy case to the 
House of Lords — Cliff will pay 

Video nasties Bill includes 
computer games for first time 

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

(2) " 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. 

(?) Video recording" 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. 
<41 " 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 selling liccnces to 
kill pirates — yet — but he is offering 
lo pay 95 per cent of your COSTS if you 
want to drag T h e m through every 

P R E S S U R E O K O I . I ' S are keeping a close 
watch on computer games in case 
ihey become the next video nasties. 

O s h V I : A K O N from the launch of the 
.Maestro, Britain's first talking ear, 
Austin Rover releases the Monrego 
at the end of April. The Montego is a 
Maestro with a boot and a bigger 
vocabulary. Rather than just warning 
of low oil pressure, iike the Maestro, 

court in ihe land. 
As always, there are a few catches. 

First you need to find £75.75 lo 
register your program with newly 

A l r e a d y M a r y W h i t c h o u s e ' s 
National Viewers and listeners 
Association has had complaints. 

the Montego tells you to pull into the 
side of the road and have the oil 
checked. The Motorola 6805-based 
system built into the dashboard (also 
has a liquid Crystal Display to 
xpelloui simple warning messages in 
case you are wearing a Walkman. 

formed Software Registry. Along 
with the erispv livers you must 
produce a program listing on paper 
and sign a guarantee that ii is your 
own copyright and not pirated from 
elsewhere. 

This will be held for five yeais at a 
seciirc location not far from the law-
courts in London. Now you can 
approach a software house offering 
that program which you are sure is 
going to make your loiiunc, safe in 
the knowledge that you have 
independent evidence of when you 
wrote the program — so they can't 
turn round and say it was there all 
along. 

For the first yeat the Software 
Registry will pay most of your costs 
if you decide to take someone io 
court foi stealing your program 
even if it goes all the way to the 
House of Lords with doddery old 
men in wigs trying to work out what 
l ienry VIII 's lawyers would have 
though about Space Invadeis. 

Cliff would have preferred the 
government to register all programs 
rather like the American system "but 
in the absence of the Government 
doing it we're going ro do it 
instead". 

NVLA spokesman John Beyer says 
"we are getting lerters from anxious 
parents". A Buckingham vicar is 
circulating warnings to schools about 
the damage violent computer games 
might do. Yet M.P . John Bright's 
video nasrv Hill currently going 
th rough Par l iament specifically 
mentions video games. 

Software houses have reacted in 
different ways lo the pressure. Artie, 
whose Ship of Doom has been 
attacked as a computer nasty denies 
the charge. Artie says the program is 
"neither obscene, nasty, grisly, sick 
or corrupting" although admitting 
that certain bits of ihe text "could 
give rise lo ofl'ence." 

lirian Handey of Allrian which has 
sold thousands of Strip Poker games 
on disc for the Artie says " i ts such a 
difficult question when you think 
about mora l i ty and c o m p u t e r 
games." Now AHrian is producing 
Commodore 64 Strip Poker which 
allows you lo "experience the heady 
delights of Suzi or Mellisa in a game 
of thrills, skills and cxcitemeni." 
Brian Bandey describes it as an 
"adul t " game but admits "there is no 
way you can say to dealers you must 
not sell it to people under 18." 

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-
682 2339 for 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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NEWS 
Prism's robot monkey business 
will make for cheaper turtles 

Mid-range Rabbit and Tatung 
top end micro from East 

standard Texas graphics chip ret give 
16 colours, 256 by 192 resolution 
and 32 sprites. With an adaptor it 
will take Coleco vision games 
carnitines. 

T w o NEW home micros from the Far 
East hit Britain this month, One is 
the £500 Tatung home computer and 
the other is the £250 Rabbit from 
Ilong Kong. T h e Rabbit is an HOK 
/.-SO based micro. It uses the 

Single disc home office 
on BBC Micro 

F I I . M M A K F . R P e t e r A r m s t r o n g 
wanted a word processor, addiess 
daia base and spreadsheet all on one 
disc for his BBC micro. In the end he 
decided to write his own which has 
now been released under the name 
One Disc Home Office who are on 
(0903) 206076 by Doctor Soft. The 
company does not pretend that the 
software is as powcrtul as individual 
word processors and spreadsheets oti 
disc but the whole package costs £20. 

Just because this screen shot from a Sinclair shovrs a 64 column 
display don't be tooted into thinking it might be a QL. This is Hi-T, 
a shorty machine code program v.'hich costs £6 from Timcdata, 
running on a Spectrum. Hi-Tallows you to 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. Titnedata is on (0268) 418121. 
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C L A P Y O T K H A N D S and ihe Movit 
Monkey will scamper along the line 
it hangs from. Whistle, and the 
Movit Piper Mouse will whizz across 
the lloor. 

Movits arc simple, cheap do-it-
yourself robots front Prism which 
range form the £ 10 Monkey which 
only accepts two commands — Go 
and Stop — to the radio-controlled 
Circular and the programmable 
Mctnoconn Crawler which will 
exccutc a scries of 250 steps — left, 
right and forward — while flashing 
its light and beeping to itself. 

Prism is working on an interface 
so that the £35 Crawler which at 
present is controlled by a hand-held 
keypad can be operated from a 
micro, rather like a UBC Buggy or a 
turtle. Spectrum, Commodore and 
BBC versions arc planned. 

So far Smart Barnard, Prism's 
robotics chief has found that adults 
find it difficult to put the Movir 
construction kits which require no 
soldering — together. But the 
teenagers and children who the 
products are aimed at have had no 
problems. 

Mastertronic games: 
price war returns 
A'l I .AST the price war seems to be 
bringing down software prices. 
Mastcrtronic, on 01-186 3178, is 
charging £2 a lime for its games 
cassettes which will be available from 
computer games stores initially. T h e 
programs which arc mainly 
variants of the old favourites Pac-
Man, Duckshoot and so on are being 

Epson prints 
portable 

WHILE EPSON p r e p a r e s for t h e t o p 
secret launch of its new portable 
computer the company has shown 
three new printers, including the 
P-40 portable 40-column thermal 
printet which can print condensed 
HO-coltimn for around £100 and a 
portable 80-column, the £180 P-80 
which uses thermal transfer cassettes 
tike the Brother does to print on 
plain A-4 paper. Third in the list is 
the JX-80 colour dot matrix which 
converis IO monochrome at ihe touch 
of a Inmost if you have £600 to 
spare. 

described as the equivalent of Music 
for Pleasure albums. Hut Imagine 
which tried to bring its prices down 
to £4 last month has had to put them 
back up to £6 after dealers com-
plained about low margins. Can 
Mastertronic succeed where Imagine 
has Jailed? 

Peripheral makers like Broad-
way Electronics are setting up 
a whole industry based on the 
inadequacies of the Electron's 
interfacing capabilities. This 
£40 primer and user port from 
Broadv/ay comes complete 
with drive software and scrcen 
dump routine. Joystick, 
cartridge and disc drive inter-
faces are under development. 
Broadway is on 10234) 58303. 
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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 link-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. 

• Two operating speeds: 
Mode 1 1200/1200: 
Mode 2 1200/75 

• Accoustic coupling 
• Flexible design for 

perfect acoustic 
connections 

• Battery powered (40 hours 
from 4AA 1.5V battery) 

• LED indicator 
• Available for delivery 

1st June 1984. 
Protek 1200 
Modem — £59.95 

C O N N E C T S T O A N Y 
RS232C COMPATIBLE C O M P U T E R 

SPECTRUM {INTERFACE REQUIRED) 

ORIC (INTERFACE REQUIRED) 

BBC (CABLE REQUIRED) 

ELECTRON (INTERFACE REQUIRED) 

VIC 20 (CABLE REQUIRED) 

C O M M . 64 (CABLE REQUIRED) 

VISA Protck Computing Ltd, 1A Young Square, 
Bruceficld Industrial Park, Livingston, West Lothian. 0506 415353. 
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LORDS OF TIME 
Joins our range of acclaimed pure-text puzzle adventures, at £9.90, for: 

BBC 32K COMMODORE 64 SPECTRUM 48K LYNX 4HK NASCOM 32K ORIC 48K ATARI 32K 
I 

AOVENTURE 
REVIEWS 

mmmmmHmmmm 
Adventures which have a fast 

response lime, are 
spectacular in the amount ot 
detail and number of locations 
and are available to cassette 
owners . . Simply smashing1 

-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 l:or 
once here's a program that 
fives up to its name a 
masterful feat. Thoroughly 
recommended' 

Computer Choice, Dec 83 
"Colossal Adventure is one ol 
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 lot me as it seems 
to contain the lot. In alt it look 
me about eight months lo 
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 tor you ' _ N i L U G i $ s u 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!" 
- EditcaMnal Computing, Nov 83 

MIDDLE EARTH ADVENTURES 
1:COLOSSAL AOVENTURE 
A complete, full size version ot 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 Towor, source of their demonic 
power and destroy it 
3: DUNGEON ADVENTURE 
The trilogy is completed by this superb advenlure. set in the 
Dungeons beneath Ihe shattered Black Tower A sense of 
humour is essentia)! 

THE FIRST SILICON DREAM ADVENTURE 
1: SNOWBALL 
Ihe first ot Pele 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 tobelive it." 

CBM64 Users Club Newsletter 
"The puzzles are logical and 
the program is enthralling. 
Snowball is welt worth the 
money which, for a computer 
program, is a high 
recommendation." 

- Micro Adventurer, Dec 83 
"Snowball As m all Level 9's 
adventures, the real pleasure 
comes not from scoring points 
but in exploring the world in 
which the game is set ?nd 
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. loins 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 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 Ayes. etc. 

Price: £9.90 each (inclusive) 
Level 9 adventures are available from good conipuler shops, 
oi mail-order trom us at no extra charge Please send order, 
or SAE for catalogue to 

LEVEL 9 COMPUTING 
Dept Y, 2 2 9 H u g h e n d e n Road. 

High W y c o m b e , Bucks HP 13 S P G 
Please describe your computer 
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Flying Feathers 
In this highly original game you are the gamekeeper 

on the lake trying to stop greedy eagles taking all 
the fish. Two different methods with 4 skill levels 
each are available tor your shot gun. Specialty 
scored music with freeze frame ability, and for the 
technically minded 10 sprites (yes, that's right, 
there are only 8 on the 64). 
High scores kept. 

Bumping Buggies 
Thrills and spills is what you'll get in this highly 
addictive motor racing game. You'll be driving 

over some pretty hazardous terrain having to cope 
with lakes, islands, rock formations and, not least, 
other cars which are Intent on making you crash. 

Luckily you can vary your speed and line and you 
have one ace up your sleeve - when you maintain 
a sufficient speed you can jump over obstacles to 

help you out of trouble. The track gets progressively 
more difficult with 20 different patterns and 

you have to cope with driving conditions 
in the four seasons of the year. 

Like most bubble bus classics, Bumping Buggies 
has its own specially scored music and is in 

machine code. 

bubble bus 

each 

software 
magical products 

for your 
Commodore 

* * * * * * * * * * * * * 
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. 

* * * * * * * * * * * * * 

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 software 
87 High Street, Tonbridge 

Kent TN9 1RX Tel: 0732 355962 

Bubble Bus products available from: 
Boots, Lasky's, Green's, W.H. Smith, 

Lightning & Spectrum dealers, Games 
Workshops, Centresoft & P.C.S. 

stockists. 



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 10 
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, 

to INPUT M* 
IS LET R-10 
20 FOP V=1 TO 8 
30 FOR l - o TO 2 STEP 2 .1 /H 
40 FOR N=1 TO LEN H* 
SO LET <I+N/20)*PI 
60 LET X»16*R*5IN A 
70 LET Y- l l -R«COS A 
80 PRINT AT Y,X|M*(N> 
85 NEXT Ni CLS : NEXT 1 
90 LET R-R-S6N SJN <V»0.7> 
100 NEXT Vi 6Q TO 15 

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. 

Screen 
memory? 
"What does the term scrcen 
memory' mean?" 
I'HE SCRSKN' memory ii sometimes 

cat led the video RAM or ilie screen 
map. As the word map suggests it 
contains a copy of the information oil 
screen. The computer allocates a 
region of RAM specifically for this 
purpose and since it is in RAM it is 
accessible to 'he user. 

By dealing directly with ilie scrcen 
memory — Peeking and Poking to it 
- you can manipulate graphics and 
text on screen. This is often quicker 
than using Prim or Plot commands 
from Basic. And if you wish to write 
a game in machine code il is 
generally the only way of handling 
graphics. 

There are various ways of repre-
senting the information on screen in 
memory. This monih we will con-
centrate on the simplest method, the 
character mapped screen. Hach 
character on screen is represented in 

the scrcen map by its ASCII code. 
Kach takes up one byte so a -10 by 25 
screen needs 1000 bytes for its 
memory map. 

When (he computer prints to the 
screen it first nore the code stored in 
RAM and then consults ihe character 
generator in ROM. The character 
generator also known as the 
character foni — holds the pattern of 
dots which make up the characters. 

This proccss takes place many 
times a sccond: the hardware 
repeatedly scans the RAM, consults 

(continued on page 51) 

Computer add-ons 
0 \ 1 \ I II iV I I!IT N using 
computers lor .1 while you start to 
look lound .it ihe hits of hardware 
tlu' you can usi with youi machine 

i.e. what add-ons arc available. 
Oav.' vim have exhausied rhe !>-i «»: 
t.osmal things diss drives, casscltv 
unitsi primers, monitors and the liki-

you notice a whole group of 
unclassii'mbk's — the more unusual 
ihir.:> tli.u can he plugged in to vour 
micro. 

Since most micros are used a?, 
mimes machines the mosi obvious 
contenders lor the unlikely add-on 
. w.i:d ate unusual games controller^ 
Ai the simple end of the scale there 
aie bi/xaic joysticks. Notable among 
these is I.e Schnck, which has what 
looks like a normal handle, but has 
:u> base against which 10 move it 
i.e. a free handle wnh a lead coming 
out of the bottom. 

Another odd games controller is 
the Trickstick lor the Specirum front 
I VIM I ondon Robotics. This senses 

the blood running through your 
hand, and has buttons so control 
the game . . rumour has that you 
either love it or hate it. 

Ciellint: nune popular In lite 
minute, and more since the release 
ol ihe new Aiaii model, are hall 
controllers. Tht>c are meant to 
mimic the movement oi the hand, 
.Hid with the ri^ht software .a:i be 
devices lliai measure both speed and 
acceleration depending 0:1 how 
last :he ball is spun. At the moment 
: lie quality of these depends a lot on 
how much you pay. IN the future 
•hoc ball controllers may well l>c 
used :I'I keyboards as replacements 
I'ot the cursor keys, since they enable 
\ to control position simply, 
quickly and acctitalely. 

I his brings us oil to mice, A 
mouse is any device lhat uses the 
concept of running alonji something 
to indicate movement to a computer. 
In practical terms it means a ball 

(continued on page 51) 
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^tv ŵh experts in business systems now bringing professionalism 
( B . C J 9 * |S>P£te t t lS ! into the home market for the SPECTRUM, ORIC, 

DRAGON and APPLE II micro-computers. 
GAMES 
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ORIC and D R A G O N 

| A MUST FOR EVERY SfftlOUS 
DESlGNfR . r H E TOOLKIT 

C O N T A I N S A H O S T O F 

I N V A L U A A L E M A C H I N E C O O F 

ROUTIKSS TO ASSIST YOU WITH 

YOUR PROGRAM DEVELOPMENTS 
[5 95 I 

Jfc, FOR THE SPECTRUM 
100% M A C H I N E CODE | 

MILLIPEDE 

THE BEST VERSION OF THIS 

EVER POPULAM ARCADE GAME 

| SOFTWARE YOU WILL MOT BE 

DISAPPOINTEDWITH'I £6.05 

HOME MANAGEMENT 
MOMl ACC*JUM$ VANACil Mr Ml 
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(All programs are supplied on quality cassette, unless otherwise stated) 

Please send me on casset te /d isc 

for m y M I C R O wi th m e m o r y . 

l e n c f o s e m y cheque /pos ta l order f o r £ payable t o Q . E . D Systems. 

N a m e Te lephone N o . 

Address 

Q.E.D. SYSTEMS, LIVER HOUSE, 96 BOLD ST., LIVERPOOL, ENGLAND. 

S t L V E R L I N D L T D . 156 N e w t o n R o a d . B u r t o n o n - T r o n t 
S t a f f s . D E15 OTR. Tel (0283) 63987 

TOWNTEST BBC/B £6.50 
A vffiy useful aid )o< (caching Geography in pnrnary schools, 
this program tests pupi ls ' knowledge o l the locations r>1 
maiot towns and cit ics in England, Scot land ond Wales. Well 
presented, w i t h a high-resolut ion map, 

8 1 0 L 0 G Y BBC/B £12.50 
A su i t e o l p r o f l i a m s us ing l e x t . a n i m a t e d d i a g r a m s , e x a m p l e * , 
a n d u u c s t t o n s lo assist irt t h e u n d e r s t a n d i n g o t Biology 10 
C S t , *0" a n d 'A ' Level s t a n d a r d s , Most su i t ed t o ind iv idua l 
usi' hy s i i iHents , t h e s e p r o f l i a m s a l so c o n t a i n ma te r i a l teach-
e r s can f ixtraci ior cl;>ssroom d e ^ o n s u J t i o n Topics c o v e r e d 
i n c l u d e t h e f y e . Eat . H':ar!, Blood a n d C i r c u l a t i o n , S k e l e t o n , 
f - e n a l i : i c p i a d u c i i ^ n , Gene t i c s , B i o c h e m i s t r v a n d t h e C e n u a l 
Ni-rvous S y s t e m 

ENJOY M A T H S 48K Spectrum £8.00 
A suite Ol 4 hicjhly rnoi ivat ing piont.xns lot the 8 14 aqc 
rany.'. tables, simple equations, polygons and atens The 
pio<)iams combine explanut ion w i t h tt>sis and make 90CMI 
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 in t imate in diet programs, the M A S T F f l D IET P L A N 
N T H contains details o l calories, prote in, vnamins and other 
nut i i - ni ' . for 6^.1 loods1 The M A S T E R D IET P L A N N E R wi l l 
help y o u plan a wel l balanced diet , inc luding opt ions to 
restrict fats, cholesterol and salt, 01 to inocdse f ibre intake • 
a i the i i i i i ie t ' tne o f fe r ing m a x i m u m choice of foous. Instruc-
t ions and Recipe Book included. 

ALL PRICES INCLUDE POST & PACKING & VAT 

t/i/e require good programs to increase our catalogue 
and pay high royalty rates for published material. 

E N F I E L D H O U S E 

iS W A R D E S T O N 
N O R W I C H 
N O R F O L K 

V 

1-: v,\. 

Ub AA1 
t v,-.} s v (-> 

LICTWHIC c 9 9 5 

UkirTAL CiKU II Et<(.tn«il{a s l l i w TO t od rav ..m- < i n u t t 
» ; I . 1 1 I ^ I V : * I ..!>.!.!• I -1 . - , •. FI- I I Y,I-. I N . . 1 - - . ' . I -T V S , 
!k: !••' I.". . .1 .. iT-.i, - i.-.r, 1 Jl.^ll i, i ' i . , .V.lHV»l¥ ..--!>. 
t>i|.itxl, . t in n'criiv" t i U . J I ... 1 .« rt ' .ulKil. ('••» i iTTf.Ul. 
!'> i-jr.il; r V v.i." -AVI- -,!)'• - hiiJi w»j!-v,' I' 1 1 'VI rtu, 
l i« l< « It. turn L'IIII:. sit-. ..in 1 *k -.n : 11 -.! 1 il, milli'lvJ •'• 

- . i lvat i - un- .; 'Is i-i-x-ti et is rit |jireil. ill v i i t w t tinxM^t • 
•„il.*. -Irv: I: ill ;'.I!' i w l i n c i i : . u '.v .iv U HJ.HI ' r K ' v n wrk s-ii 
•ti«pl-;ys -t-.ri x t • r 'ht pri-.tcr. Ai: a n IKIIV I "ir.i. ! iva. 
i t i . i>.>- .mi Jump, thi -if t^if.tii.-i pr'csiliiiNi;-' j i :K'4!(J lri 
«<pxr*i - <«n :i&. j-.ors iar s. f t i a «.. • I m ; . i&rnins; :» y.ivin pf 
jtirr: - d n a l i s . > .1. ( i ikd r.' •' if | i l ' i*nl' 

£ 
LINE* 
i..1I1-. riul'.n, iri (Mi. 'tit , .in ,,tit. u r pt,r!nr k . -lur ' im. or 

r-.iin •,. |U<'KW IU "I* p. t ...„tj In ,-my I , i h ' l t i 1 
:••'!» •;r.iriiUdi UIJ W I I U T I . FLU. JSINSFJN I I L I K I K th; P R M M T 11 . 

>.:, -.1 i m A l i i l , • • prriitni. I f 1 i l i t snipnK.i .1 . '.i. i -. 
»n:- !i..»« .tii ; t . |> t. - . nil ill ).. wh • ntiia' • i" 

• 'K I At rut* in •• s mrri r!':-i ix iepk s usin.1. ' r jus. / i , - IS , : . I „ . . . . 
:>.in.lji.ii,s f l j t t h l , im unps. I ' l , Ar Imvjiliubii ii-.t. Ii'f Iv"!'. 
r.<lV«sl.l«; .iifl .riiluir doners . 

14.95 
Vl«|>fl'« "(lv>--<s, 

n h i -y v 
•f Intnl . 

printer 
:>r ir ' iry 
M rUd • 

48 K SPECTRUM 
50 YOUR COfvPUTCn. MAY l ! )8 i i 



Screen 
memory? 
(continued from page 49) 
the character font and refreshes the 
screen. 

In addition to the codc for each 
character the computer also needs to 
store information about its colour. 
On the Vic-20 and CBM-6'1 colour 
codes are stored in a separate colour 
memory which mirrors the scrccn 
memory, matching up colour codes 
with character codes byte for byte. In 
Teletext mode on the BBC colour 
codcs arc stored in the scrccn 
memory in f rom of the characters 
whose colour they determine. 

T h e advantage of having a 
character mapped screen is that it is 
economical on memory. T h e draw-

back is (hat by confining you to a 
predefined character set it usually 
rules out what is generally under-
stood by computer graphics — 
individual pixel plotting. 

Some computers, however, allow 
you to del in i- your own characters. In 
effect they enable you to redirect the 
hardware to a new character font in 
RAM. 

By exploiting this facility you can 
give a micro with a character mapped 
screen a limited degree of high-res 
graphics. The method involves 
dealing directly with the new 
character foni rather than the screen 
memory, Kaeh character definition 
lakes np eight bytes to describe the 
character on an eight by eight grid; 
hy altering these bytes y'ou are effec-
tively plotting or unplotting the 
pixels within a character spacc. Your 
character mapped screen has now 

Computer add-ons 
(continued from page 49) 
controller used upside down. Mice 
are used :o indicate position for the 
main pail, but are al^i used lor 
tracing — rti.ijrs. diagrams elc. — and 
.i>. educational a :Jv Mice are popular 
vulii businessmen because they aie 
easy io us-. 

Mice are much the same as simple 
robots. T h e main difference is that 
rubivs are usually com rolled bv the 
computer, rather than ihe robot 
giving the computer information. 
Robots JIC cutieiith one of the most 
expen\tvr add-on* it is possible to 
"my Ihi >ottr micro. Inn wau li out Ibi 
them .I-I ihey will be widely used in 
the future. 

Another odd add-on that is finding 
its way into more and more micros is 
speech lo r the lime being t h s is 
mostly reserved to having your 
computet talk to you, but in the 
future it seems likelv rlt.it von will he 

able lo i t o i>. At ihe moment 
speech recognition systems are 
iu.redibh expensiv e, but the price is 
falling fast. Speech synthesisers 
the ones that lalk to you - arc either 
nude to work bv having a set oi' 
words it knows, or having a set of 
sounds that can be built up into 
words. At the moment both types 
sound more oi less like computers in 
lih'.ts with ihe notable exception of 

UAI. of course - or minus. 
Light pens anil graphics pads are 

two more areas where technology has 
yet to ..itch up with the potential 
demand. Bo I h are applications that 
.-.in he used for fun or for serious 
.-.ttisttc work, As llle resolution of 
screens increases there will be more 
.ir.J more graphic art type add-ons on 
ihe market. !i is much more 
er.tertami:i;» to be able to draw on ihe 
scieeii. rather than having to design 
and plot pictures pixel bv pixel. 

BEG! 

become a bit maped screen in which 
each pixel is represented bv o bit in 
RAM. 

Bit mapped screens will be 
discussed in next month's First 
livtes. If you want to investigate your 
character mapped screen you must 
lirsl find out What part of memory ii 

occupics. Look up the screen 
memory's si an address in the manual 
and Poke 65 to it. 

You should see the Seller A in the 
top left-hand corner. Poking con-
secutve locations will place tetters 
along the first row. Commodore 
owners should remember also ro 
Poke colour codes to the correspond-
ing locations in the colour memory 
map. 

Animation techniques 
"I am writing an arcade-style 
game in Basic. Can you tell me 
the best way to animate 
characters on screen?' 

T u n I'KiNCiri.K behind moving 
objects around the scrcen is suaighi-
forward enough: it is simply a matter 
of printing a character and then 
deleting it. But the time caken to do 
this, in Basic, can be excessive, 
especially if you want to move more 
than one character at a lime. If your 
program has other tasks to attend to 
between printing you run the risk of 
ending up with a ratliet sluggish 
game. So it is important to find the 
fastest way of animating your 
characters. 

Perhaps the simplest technique is 
to print a character and then delete it 
at the same position. Try this one 
line p rog ram, subs t i tu t ing an 
equivalent function if your version of 
Basic lacks TAB: 

10 FOR X = 1 TO 20:PR1NT 
TAB(X, 10);"A":PRINT 
TAB(X,10); ' ":NEX1 

T h e trouble wiili this method is 
that it gives a rather unsatisfactory 
flickeriiig effect. We can improve on 
this by printing a character and then 
deleting il at the previous position. If 
you substitute X - 1 for X in the 
second Print statement you will 
notice that the image is steadier. 

As it stands this is certainly fast 
enough and you may want to stow it 
down, by inserting an empty For 
Next loop after the first statement. 
But remember lhat your program 
will only return to the print routine 
when it has dealt with its other 
chores — performing calculations, 
reading the keyboard, checking for 
collisions, and so on. T h e more 
speed we can find the better. 

Clearly one I'rint statement is 
faster than two, so a further improve-
ment would lie to incorporate the 
letter A and the delete character — in 
this case a spacc — in one string. T o 
do this remove the second Print 
sratemcnt and insert a spacc before 
the letter A in the first statement. 

What if we now want to move a 
character up and down or right to 

left? T h e problem here is that com-
puters print from left to right but the 
character to be deleted is no longer 
immediately behind. One solution 
would be to reintroduce a second 
Print statement. A betier method, 
however, is to incorporate cursor 
control characters in the string to be 
printed. 

If you look at your computer 's 
character codcs you should iind four 
cursor control characters. These have 
the effect of moving the print 
posirion one space in each direction. 
For example, if 8 and I are ihe codes 
for the cursor up and cursor left 
characters then P R I N T " A " + 
CHR$(11) + CHR$(S) + " B " wilt 
print the letter B above A. 

It is easier to assign these 
characters to a string variable first. 
This is illustrated in the following 
program which moves a character 
ftom lop to bottom: 
10 DOWN>S-"A' ,+ CHR$<B)-t 

CHRS(11} + " " 
20 FOR Y - 1 TO 20 
30 PRINT TAB<20.Y): DOWNS 
4 0 N E X T 

If you adopt this technique you 
will need to set up four variables, otic 
for each direction. It is also some-
times a good idea to write four 
scpcrate subrout ines to handle 
movement. As well as printing the 
requisite variables these can cope 
with updating the direction co-
ordinates. 

T h u s every time your program 
enters the Down subroutine the Y 
variable will be increased by one. 
Once again speed is at a premium 
here and you may find that executing 
Gosub commands imposes a heavy 
time penalty in your version of Basic. 

There are, of course, several other 
animation techniques. If your micro 
has a character mapped screen it may 
be faster to Poke charactcr codes 
directly into the screen memory. 
Hither way you have to be content 
with moving objects a character 
space at a time. For the smoothest 
animation you need IO move 
characters a pixel at a time. But to do 
this you wilt have to master machinc 
code. 
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CHIPS 
WITH 
EVERY 
RENAULT 9. 

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.* 

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 

HOME COMPUTER. 
CV J i « * i j ( n t w f liCflwMBMC^ Citherstaoc (.-.Joioloct.3ncf bb*lwrt<uEol«d0C41 to»t ^crgcrcd a m 

ffv Apniansjm i.'jy. '(taerefcfstaAs; .1 .t »T 'e . mrt ci t»nr enema ;o a< — i M l t r r x a r d l w u M i itu-tx •vKla>h«TrveKtR> Cvru>.«toftcrMi MT* 
W K K V U I T r x o n t n w i d e l f lubrnon!i. 
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If you have 
anything of 
interest to tell us 
about your 
computer club 
w h y not contact 
us on 
01-661 3144. 

Local 
news 
Gloucester 
A congenial evening at 8 
Linnet Close, Gloucester. 
This is the promise ot 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 8S1 
4AA. 

Stratford 
If Shakespeare had been 
inlo 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 
Tin S O M H K I " U S T I N A T O of Black 

Sabbath's "Paranoid" pulsed from 
ihe recreation area of Kaunds Manor 
School as I arrived on a chill North-
amptonshire evening ro visit the local 
computer club. T h e school is very 
aware of its importance as a com-
munity asset clustered under the 
huddled evening roofs of this 
expansive educational establishment 
you will fmd people from all walks of 
life: housewives studying needle-
work: insurance- men dabbling in 
water-colours; mods, motor-cyclists 
and, needless to say, computer 
bull's. 

While local predilection for heavy 
metal might lead one to think that 
little had changed in the last decade 
of school life, nevertheless the 
microprocessor has pulled Raur.ds 
Manor School out of the Stone 
Age. 

Bryan Reed - an ex-Plcsscy man 
- is Head of Computing at this go-
ahead grove of Academe. "We used 
to be connected to an ICL 2903 
mainframe in Nor thampton ," he 
explained, "but the phone bills 
proved too expensive." 

Careful management of funds 
seems to have proved beneficial an 
upstairs room is cram-ful! of well 
over a dozen research machines. T h e 
evening sessions, held every Tuesday 
from 5.31) to 9.30, are split into 
s e r i o u s a n d g a m e s s e c i i o n s . 
Outsiders of all ages and sexes are 
welcome you don't have to be a 
pupil. 

T h e a t m o s p h e r e ups t a i r s is 
reminiscent of a starship coming 
d o w n t h e c u r v e , g a t h e r i n g 
momentum for its hyperspacc jump, 
as young members sit purposefully 
moving their hands across key-
boards Elements of Hitch-hiker's 
Guide to t!ie Galaxv also creep in as 
l.ee Varga, acting treasurer, prods 
one of the RMi .s into announcing in 
a Marvincsquc voice: "I am a 
computer ." Whether or not it wants 
:o grow up lo be a paranoid android, 
or to have a brain the size of a plar.ct, 
you could speculate that its musical 
laste would be well in line with thai 
of the Black Sabbath fans. T h e pro-
gram itself was written by Gary 
Felse, a pupil; the synthesiser hard-
ware and megaphone amplifier are 
the handiwork of Mr Reed and a 
colleague. 

AH the computers and monitors in 
the "quiet room" rejoicc in personal 
names, lovingly Dvmoed on by the 
Head of Computing one afternoon 

"as a form of light re l ief ' . Henry, 
Myrtle, Cedric and Henrietta to 
name but a few - are easier to relate 
to than a batch of serial numbers. "It 
makes it less had lor the kids to get 
involved wi th the m a c h i n e s " 
explained Mr Reed. Hut watch out 
for Doris and Oscar. These two have 
got some problems. 

All the computers are hooked up to 
a 20 megabyte hard disc system and a 
Chain neiwork server. As local area 
networks go it's small iust one 
room — but plans are afooi to spread 
this particular LAN all around the 
school. 

Clive Packer, the acting secretory 
— both secretary and treasurer are 
pupils — pointed out that sincc, the 
installation of the 1 .AN, pupils at the 
school have involvement in com-
puting right from the word go. 
Formerly it was very much the 
province of those studying O-level 
computer science. 

"A lot of" people are anti-Basic," 
said Mr Reed, "but 1 fecit it 's not 
fair to anybody if they don't learn 
some Basic. Some achieve things 
using one language that they 
couldn't achieve using another." 

Asked about the merits of research 
machines, Clive Packer opined that 
in some respects they were not as fast 
as the BBC Micro which, like the 
S|>ceiium and the RMI., is recog-
nised by the I ' K government as a 
machine which educational estab-
l i shments can get g ran ts for 
i n s t a l l i n g . U n d e r T V E I , the 
Technical Vocational Educational 
Initiative, Manor School's Tech-
nology Department will be receiving 
five BBC Micros. 

An interesting project was on 

display downstairs in (he not-so-
quiet room, where games are the 
order of ihe evening. Well, almost on 
display. The computer-controlled 
railway layout hail proved very 
popular since Christmas and was also 
used by a pupil working on an O-
level project. Letting the train take 
the strain had, however, proved fatal 
to the little green locomotive, which 
lay smoking beside :he N-gauge 
track. 

W h e n serv ices are r u n n i n g 
normally, Darlington transistors 
function as light sensors in (he track, 
jus! in front of the points. They 
switch the points jusi before the train 
arrives at them. They can be con-
trolled either automatically, by 
computer program, or manually by 
using the function keys. 

It 's not all research machines at 
Raunds. Grouped under a poster 
proclaiming. "I t takes a computer to 
RHALI.Y foul things u p " arc three 
Acorn Atoms, cannibalised, it irans-
pires. from live dud ones sent back to 
Acorn in those heady pioneer days of 
home computing. Somebody's dad 
works for Acorn, so these relics from 
a bygone era were rescued from ihe 
scrap-heap to r.ght of!" a few more 
waves of Space Invaders. Contem-
poraries of the Atom in the shape of 
rugged Sharp AiZ-8flAs were to be 
seen glowing greenly in the half-
light. 

All this will soon change: the area 
is designated ro become a "clean 
room" for the Technology Depart-
ment 's control projects. You too can 
wear a white coat, ai least if you're a 
pupil. For more details of the club, 
which has around SO members and 
costs £1.50 per year plus I Op an 
evening to join, telephone Bryan 
Reed at Raunds Manor School, on 
0913-623921. 

YOUtl COMPUTCP. MAY 1984 23 



P R I N T E R EXTRAVAGAN 
We challenge you to find a better deall 

EPSON PRICE CRASH THE FABULOUS 

STAR 
PRINTERS 

STAR GEMINI lOx £ 1 9 8 + VAT = 
S T A R D E L T A 1 0 £ 3 2 5 + VAT 
S T A R G E M I N I 1 5 x £ 3 2 5 - VAT = 
S T A R R A D I X 1 0 £ 4 9 9 + VAT = 
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E P S O N R X 8 0 ( D O T M A T R I X ) £ 1 9 9 VAT - £ 2 2 8 . 8 5 
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E P S O N F X 8 0 ( D O T M A T R I X ) £ 3 1 4 + VAT - £ 3 6 1 . 1 0 
E P S O N F X 1 0 0 ( D O T M A T R I X ) £ 4 1 7 » VAT - £ 4 7 7 . 2 5 
D A I S Y S T E P 2 0 0 0 o r U C H I D A D W X 3 0 5 
toeu; low cost - high quality DaisywheeU £ 2 7 9 + VAT = £ 3 2 0 . 8 5 
J U K I 6 1 0 0 £ 3 7 9 I VAT - £ 4 3 5 8 5 
C C P 4 0 (fiew timazlnq portable 4 colour prinftir/pMler) 

£ 1 0 9 + VAT = £125.35 
B R O T H E R H R I 5 . - £ 3 8 9 f VAT - £ 4 4 7 . 8 5 

NEW LOW PRICES 
MT 8 0 (DOT MATRIX) £ 1 9 4 + VAT = £223.10 
O K I M I C R O L I N E S N E W L O W E R P R I C E S — C A L L 
F I D E L I T Y 1 4 " C O L O U R M O N I T O R Sf C O M P O S I T E V I D E O 

£ 1 8 9 - VAT £217.35 
MANY MORE PRINTERS AVAILABLE - OVER 3 0 0 SCI(UK) BARGAINS 

SEND now FOR OUR FAMOUS CATALOGUE 
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WE WILL MATCH ANY GENUINE PRICE. SCI(UK) IS NEVER BEATEN ON PRICE 
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£373.75 
£373.75 
£573.85 
£688.85 

W e h a v e i n t e r f a c e s f o r a l 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 C B M 6 4 , V I C 2 0 , 
A P P L E , T R S 8 0 , I B M , B B C , S P E C T R U M , Q L , e t c . 
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MICRO WORKSHOP 
MICRO COMPUTER 

SPECIALISTS 
(Spectrum Group Member) 

Software and hardware over the counter for 
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 
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Star* 
chart 
City Attak 
Commodore CBM-64: 
Shoot-'em-up: 
£6.95 
K-Teli 
• • 

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. 
Periooically 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. 

SOFT 
Chinese 
Juggler 
• Commodore CBM-64 
m£6.90 
• Ocean Software 
• • • 

T H K K K A R K FI.Ytsr. saucers and flying 
saucers the objective in this game is 
not so much to keep 'ein flying as to 
keep them spinning. You know the 
kind of thing you see on T V when the 
l'au) Daniels show reaches a low ebb 
and they bring on this guy who rushes 
around trying to keep spinning plates 
balanced on the tops of poles? Well, 
now you can switch off, plug in your 
64 and have a go at it yourself without 
dccimating your parents' priceless 
collection of Dresden china. 

T h e curtain literally goes up un one 
of the great mysteries of the cast — 
why do people balance plates on 
poles? Perhaps it is io keep them away 
from insects. You move a little 
Chinese man about the stage, taking 
saucers from their elaborate oriental 
rests at the front and balancing them 
on top of a veritable avenue of poles 
stretching into the backcloth. This is 
all done by judicious use of the joy-
stick and fire-button. You can even 
perform trick-shots like chucking the 
saucer over the juggler's head and 
catching it by spinning around. This 
also changes the plate colour. 

Like many a good CBM-64 pro-
gram, this one is really made by the 
music. The non-stop carnival hacking 
has a manic appeal. The way that the 
plates spin on top of the poles Is very 
convincing as well — you have to rush 
from pole to pole, giving each one a 
bit of extra spin by pressing the fire 
button to keep the crockery gyrating. 
The only gripe I have about this is 
that the plates don't actually shatter 
when they fall — they just disappear. 

This game is a pleasant departure 
from the run of the mill shoot-'ein-up, 
and is a refreshingly original use of 64 
graphics capability. 

Sorcery 
• Spectrum 48K 
• £5.95 
• Virgin Games * • • 

A O N E D I M E N S I O N A L Acic Atac — but 
no bad thing for all that. Virgin are, it 
must be said, producing a lot of good 
software now; they had a somewhat 
shaky start. 'This has attractive 
graphics, is a challenging test of your 
co-ordination, and is a fairly original 
idea. It might sound like an adventure 
game, but it has elements of, if not 
exactly shoot-'em-up, keep out of their 
way. 

The earth has fallen into the Dark 
Ages. As is their wont, the evil Necro-
mancer and his demonic servants have 
conquered the lands enslaving the 
people — which a lot of people would 
probably say was actually an improve-
ment on three and a half million 
unemployed. 

Hut being a naive idealist, you as the 
last of the great sorcerers feel obliged 

i i f t 118 
o u t ^ i f r - t T R * ' f i e r c e . 

to travel outside the borders of your 
homeland to Stonehenge where your 
mates are locked up — a heavy 
number in fact, since the demonic 
servants are as opposed to you moving 
about as the police force is to flying 
pickets. 

Can you free your friends before the 
earth is plunged into eternal darkness? 
By pressing Q to go left, A to go right 
~ not ihe best choice of keys — and 
zero to fly, you can get past muscle-
men rattling their chains and grue-
some skull-like figures. You move 
through magic doors to get from 
screen to screen. On many of the 
screens you will find objects which 
may or may not be of use 10 you. Only 
one of the objects in the game will 
destroy the Necromanccr. Stick the 
wrong one on the altar at Stonchcngc 
and you will die. You could say this 
was a sorcery of endless fun. 

Dinky Doo 
• Commodore CBM-64 
U £7.95 
• Software Projects * • • 

" W I L L V O L ' S T I L L need me, will you 
still feed me, when I'm 64." Thus the 
witty iheinc music for Dinky Doo. 
Another Your Computer contributor 
Duinian McComb goes on to greater 
things with ihis whimsical odyssey 
through a house beset with horrors. 
At the core of this game is a warning 
against the hallucinogenic properties 
of cheese. Little Dinky-Doo has been 
doing some late-night scoffing of the 
aforesaid subsiancc in sandwich form 
with the result that he awakes to a 
nightmare scene — snakes, skulls and 
all manner of undesirables are drifting 
through his domicile. The only way to 
allay the demons is to drink a nice 
glass of milk. All preny wholesome 
slulT, huh? 

Dinky-Doo appears on screen as a 
(continued on page 57) 
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DARE YOU 
TRY AND BE&T 
THE SYSTEM? 

Ferrant i 
DISTRIBUTION DIVISION 

PRESENTS 

System15000, the very first 
real time investigation program 

is nowavailable 
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 
Shootemup 
£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 blob with a fixed grin and 
slowly blinking eyes. The lovcablc 
little berk needs to be guided through 
the maze without touching the walls 
or bumping into any of the 
unwelcome guests. 

The object of his quest is the hot 
milk on the opposite side of the 
screen. Once downed, the creatures 
turn into harmless cherries. Gulp 
these for extra points. If you gulp 
them all, you can head for a door 
which appears on the screen. This 
ushers you into the next pan of the 
game. According to the documenta-
tion, this may he mum's room. More 
oleen, it isn't, and you are plunged 
into faster and more complex mazes. 

In all fair nets, when you compare 
this faille with some of the graphic 
programs now becoming available for 
tlie CBM-64, the game itself is not as 
visually appealing as some .Spec;mm 
programs the design seems rather 
watery. Interesting little touches, like 
ihe simulation of a Spectrum loading 
pattern have, however, been 3ddcd. 
This is a good idea — there is some-
thing very inscrutable about the 
Commodore 6-t's presentalion of a 
blank blue screen when il is loading. 

SOFTWARE 

t t 

• k . S H I P ' S 

Beach-head 
• Commodore CBM-64 
• £8.95 
• Access Software 
• • • 

Kt.'HK-I.ts is THK objective of your 
forces in this slioot-em-up. It has 
impressively good graphics — aircraft 
swoop overhead and peel off, accom-
panied by the roar of engines and your 
big gun pounds heavily away at them. 

T h e opening sequence simulates an 
aerial reconnaissance of enemy 
territory. You can choose cither to 
take your 10-ship fleet through a 
hidden passage and caich the enemy 
ofiguard, or try a frontal assaulr. This 
is done by steering your fleet — repre-
sented by mobile cross hairs on the 
screen — in the direction you wish to 
go 

The hidden passage is mined — 
steer around these — and avoid 
torpedoes zipping across the screen. 
Controls are a little strange at first 
because the ship moves through a 
three-quarter view rather than a 
straight plan view - this can lead to a 
few disasters. If you get through the 

straights without too much attrition, 
you then confront an attack from 
carrier-borne aircraft, as described. 
Having survived this and established 
your bcach-head, you are then 
presented with a side view of your 
tanks lined up on the seashore. You 
steer them one by one around the 
tank-traps and anti-tank defences until 
you arc confronted by the enemy's 
final big gun. This is presented in a 
head-on view with white spots appear-
ing on it to indicate the vulnerable 
areat. 

You get about three or four goes, 
before the gun trains on you and 
inevitably destroys you. As with all 
strategy, success in this game is about 
having enough of a force at all times to 
be able to withstand a ccrtain 
percentage of attrition. Getting 
through the anti-tank course is no easy 
number, and if you only have one tank 
left by the time you reach the big gun 
stage, you arc never going to see that 
bit of the program where a hand 
emerges from the top of the turret 
waving a white flag. 

This American-originated program 
is certainly one of the best uses of the 
CBM-64's inestimable sound and 
graphic capacity I have seen to date. 

Olympimania 
^Spectrum 48K 
• Automata 
mm.oo 
• * 

CASHING IN ON THE wave of apathy 
sweeping the country as regards the 
t9K4 Olympic games in L,os Angeles 
this year. Automata have rushed out 
another Pi-game. Tracing its line of 
descent from games like Jumping 
Jack, the Pi-man competes in all five 
events of the Olympic Games. He 
races against time to achieve world 
records in the Pi Jump, the Alpi ski-
ing, the Stcepichasc, rhe Pitathlon, 
and the Butter pi. 

All of these events consist of 
jumping over things. In the first 
game, he is jumping over pi-signs, in 
the second game, he ski-jumps over 
pine-trees, in the Steepichase over pi-
signs, over musclemen in the 
1 ' i t a t h l o n . T h e r e is o r i g i n a l 
departure from this in the Burrerpi 
which is a swimming race viewed 
from overhead. 

There is an octopus in your lane, 
and you have to punch 8 to dive, 
leaving a swirl of ripples on the 
surface. Lurch the office parrot — at 
least they think he's a parrot — 
makes a sudden appearance in some 
of the games dropping steroids on the 
track — at least they think they're 
steroids. Other sportsmen are always 
elbowing you out of the way, and 
even alligators show up in the 
s w i m m i n g pool as the game 
progresses. 

T h e worst thing about this latest 
presentation is the PiLand Inter-
national Anthem on the back. While 
we may took lonvard to 3 future free 
from tsetse flics, piles and hangovers, 
using a Martin Luther King voice-
over is just plain bad taste in this 
context. It 's an averagely enjoyable 
game but as regards commercial 
popularity we suspect Malcolm X's 
" N o Sell-out" would have been a 
better track to put on the back. 
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% ( W W South London's Largest Specialist 
V l O r J I M d l w K f c Micro Computer Centres Offer 

I N T E R E S T F R E E 
CREDIT Micro Computers 

and Peripherals. 
in addition to offering computers and 
peripherals at low, low prices. Vision 
Store now offer Interest Free Credit i.e. 
paying over 6 or 9 months with no 
interest charge. To take advantage of 
our Interest Free Credit Scheme come 
to one of our stores where our friendly 
staff will help you complete the form. 
Then subject to status, after paying the 
deposit, you can take the goods away 
with you. ifs as simple as that." 

COMPUTERS 
C O M M O D O R E 

I Price 
CBM 64 Business Package 
including 1541 disk drive. 
fiOl (lot matrix printer and 
£205 worth of FRFF software 
£629.95 
Jnteresr Free 
Deposit £77.95 - (> monthly 
payments ol £92.00 

CBM 64 £204,95 £24.95 6x£30.00 
CBM 64 with C2N 

Cassette £249 95 £3395 6 x £36.00 
CBM 1541 Disk D rw £219.95 £2795 6x£32.00 
CBM 801 Dot Matrix 

Printer £225.95 £30.95 6x£32.50 
CBM 1526 Letter 

qt/aliryrioi printer £339 95 £3995 6 x £50.00 
CBM 1701 Colour 

Monitor £229.95 E 31.95 6x£33.00 
SX64 Portable Computer 
including Disk Drive and 
Colour Monitor plus 
£210 of FREE Software 
£895.90 
Interest Free 
Deposit £89 59 - 9 monthly 
payments of f 89 59 

VIC 20 PACKAGE ioc 
VIC20C2N 
Cassette Joystick 
5 Game Cassette 
Game Caatrtqt 
Usual Price £169.95 E 149.95 £1795 6 xE22.CC 

ATARI 
Atari SOOXL 64 K computer 
with FREE Software 
£249.99 
Interest Free 
Deposit £33.99- 6 monthly 
payments o( £36.00 

600XL with 1010 
Cassette O f k 

BOOXLwrrh 1010 
Cassette Deck 

SOOXLwith 1050 
' disk dove 

1050 disk drive 
1020 Cotour printer/ 

plotter 
1027 Letter quality 

printer 

£209 90 

£299.90 

£549.90 
£299.90 

£199.90 

£299.90 

£23 90 

E 35.90 

£57.90 
£35.90 

CI 9.90 

£35.90 

D R A G O N I Price Deposftt Payments 
Dragon 32 32K Computer 
wild FREE Software 
£169.95 
Interest Free 
Deposit £ 19.95 + 6 monthly 
payments of £25 00 

H P 

Dragon 64 
Dragon Disk Drive 

ioc Conrrorw 
BBC 

£224.95 £29.95 

£2/9 95 £39,95 

I Deposit1 Payments 

BBC Model B computer 
cassette deck and cables 
£439.95 
Interest Free 
Deposit £49.95 + 6 monthly 
payments of £65 00 

nnr B with Disk I /F 
plus )00K Cumana 
Disk Drive £609.95 
Cumana CS100 Disk Drive 
£219.95 
interest Free 
Deposit £77 95 - 6 monthly 
payments of £32.00 

CUMANA lx200K 
Disk Dnw C$200 £259.95 £37.95 

CUMAIVA 2x1 OOK 
Disk Drive CD200 £399.95 £39.95 

CUMAIVA 7X700k 
Disk Drive CD400 £44995 £5395 

CUMAWA 2x400K 
Disk Drive CDS00 £539.95 £71.95 
MlerovJtec Cub RGB 
Cototrr Monitor 
£249.95 
interest Free 
Deposit £33.95 - 6 monthly 
payments of £30.00 

SANYO 14" RGB 
Monitor Std 

FORCH 280 Disk rViCK 
int C/PM Programs 
Perfect Speller 
Perfect Writer 
Perfect Filer 

£249 95 

£85995 

£33.95 

£2S9 9S 

6x£36.03 

6x£ 100.00 
PRINTERS 

D O T MATRIX 
Epson RXS0 
Dot Matrix Printer 
£279.95 
Interest Free 
Deposit £39.95 + 6 monthly 
payments of £10.00 

6x£3F.00 

6 x £44.00 

6 x £82.00 
6x£44.00 

6* £30.00 

6x£d4.00 

FPSON RX80F/T 
EPSON FX80 
EPSON MX 100 F/T 
EPSON FX 100 F/T 
SEIKOSHA GPI00A 
SEIKOSHA GPI00VC 
SEIKOSHA GP750VC 
SEIKOSHA GP7C0A 
S H I N U A cpec 
STAR OP510 
STAR OPS 15 
STAR GEMINI I0X 

£319.95 £"3.95 
£43995 £4995 
£489.95 £57 95 
£579.95 £63.95 
£199.95 £19.95 
£209 95 £23.95 
£259,95 £3 7.95 
£41995 £d7 95 
£2/9.95 £39.95 
£27995 £39.95 
£319.95 £"3.95 
£299.95 £35 95 

6 x £32.50 

6 x £40.00 

DAISY W H E E L LETTER Q U A L I T Y 
J Price Deposit: Payments 

Smith-Corona TPI 
Daisy Wheei Printer 
£259.95 
Interest Free 
Deposit £37.95 I 6 monthly 
payments of £37.00 

JUKI 6100 
BROTHER HR15 

I £439 95 
I£455 95 

£49.95 
£53% 

6x£65.00 
6x£6/.00 

Memotech MfX500 32K 
r 7 7 d > r Interest Free Deposit £34.95 * 
r , 6 monthly payments of £<0.00 

Memotech MTX5I2 64K 
Interest Free Deposit £44.95 + £314.95 6 mnnthly payments of f 45 CO 

N e w A d d i t i o n s - Jus t In 

6x £37.03 

6 x £60.00 

6 x £66.03 

6x£7H.OO 

Lynx Laureat 128K CP/M System int perlect 
speller, perfect writer, perfect filer. perfect cak 

Interest Free Deposit £99 99 ' 
9 mnniwy payments of f.99 99 £999.00 

Coleco Adam \W>rd Processor irx Printer 
c / / ( t n c 'merest Free Deposit £ 75 95 +• 
t o o / . v s 6 moruitly payments ol £99.00 

Selkosha GP500A Dot Matrix PrmlCi 
c 7 } n o<; Interest Free Deposit £29 95-i-

7D 6 monthly paymenLs of £35 00 

Selkosha GP550A Correspondencequality 
Dot Matrix Pnraer 

Interest Free Deposit £43.95 f 
6murHi>typayiix.'Mtsof£41 00 

Silver need EXP500 Daisy Wheel Printer 
Q r Interest Free Deposit £49.95 -

C S ' t y . y ) 6 monthly payments of £50 00 

£289.95 

Interest Free Credit available to Mail 
Order Customers. Phone or write for 
details. 

6x £46.00 
6x£65.03 
6 xf. 72.00 
6x£8f..03 
6xfc 30.00 
6xf.3l.09 
6x £37.00 
6X£62 00 
6 x £40.00 
6x£40,00 
6 x £46.00 
6x£44 00 

Cash Sales On ly 
Sinclair Spectrum 48K 

inc. 2 Free Games Programs E129.95 
BSC Model B 

inc 2 Free Games Prograire £399.95 
Acorn Electron £ 199.95 
Commodore Vic-20 

inc. 4 Games Cartridges (worth £ 3 9 9 6 ) £99.95 
Oric Acmos 48K 

In Stock Now £159.95 

Also we are main Apple agents 

SOFTWARE 
Dont forget-

are London's largest stockist of Micro Computer 
Software. OC*r 1,000 programmes in stock for games, 
educational and business. Continuous demonstrations 

EXPORT 
AH our hardware and software is available Tax-Free to 
overseas customers, please send for Our comprehensive 
list. Please contact our Croydon office 

M A I L O R D E R 
We send our whole range anywhere in the UK Dy FREE 
Insured Seeurienr DHwery Please contact our Croydon 
office. 

Al l Prices Include VAT VISION STORE 
VISIONSTORE KINGSTON VISIONSTORE CROYDON 
3 Eden Walk Precinct, Kingston, 96-98 Worth End, Croydon, 

Surrey. Tel: 01-546 8974 Surrey. Tel: 01-681 7539 
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NEWS 
o a e o 
r s s u 
t t t t 
h h 

The crystal ball 
MP Sof tware are marketing 
three highly enjoyable 
Adventures for the BBC B -
Firienwood, Blue Dragon and 
Survivor. Pure text , they 
offer plenty of puzzles to 
test your Adventur ing 
abil i ty. 

Gilsoft, Welsh wizards of 
The Quill, have brought out 
their Gold Collection for the 
48K Spectrum. A scries of 
Adventures all wr i t ten w i t h 
The Quill by di f ferent 
authors, the col lection 
includes Afr ica Gardens. 
Magic Castle, Mindbender, 
Barsak and Dwarf . Devil 's 
Island, Diamond Trait, and 
Spyplane. Gilsoft are also 
bringing out The Quill for 
the Commodore 64. 

A helping hand 
In case you have a litt le 
di f f icul ty in finding out how 
to start t ime travelling in 
Level 9'S Lords of Time try 
this trio of hints. They're 
wr i t ten backwards, as usual. 

To get inside the t ime 
machine: 

NT NEHT KCOLC DNIW 
To visit, say, t ime zone 3: 

3 G O C NRUT 
To leave the t ime 

machine: 
HTRON NEHT MULUDNEP HSUP 
For those having 

diff icult ies w i th Interceptor's 
Heroes Of Karn, here's a bit 
of advice. 

Can't get at the pirate 
because he hides in a 
crevice in the cave wall? 
MAC OUY IT! TEGROF 
HSINIF EHT TA MIH TEG YLNO 

Blocked by a Barrow 
Wight? 

ELBIB HTIW THGIW K C A T T A 
Stuck in the dungeon? 

DRAUG OT G A B EVIG 
That's all the help for this 

t ime from, yours in 
Adventure adversity 

Our man with the 
brass lamp and 
the key to a 
thousand 
mysteries sheds 
light on new 
adventure 
programs. Lost? 
Never fear, Hugo 
North is here. ' 

Lords of Time 
• BBC B/CBM 64-/Atari 
• €9.90 
H Level 9 Computing 
THE NUMBER NINE looms large in 
rhis orginal adventure from those 
masters of the art at Level 9 
Computing. No only do you have to 
collect nine rather strange objects — 
a dragon's wing, a teardrop arid a 
jester's cap arc hardly household 
articles — you must also travel 
through time, searching in nine 
different periods co find them. 

Evil has arisen in the shape of a 
conclave of Timclords — guess how 
many — who arc trying to remould 
history in their favour. l ;acher Time, 
a picturesque figure, allots to you the 
awful responsibility of journeying 
through T ime to collect nine, vital 
symbolic objects. Only with these 
con the rent fabric of History be 
repaired. 

Prepare yourself lor a race through 
the ages — the sands in the hourglass 
are running away. You won't suffer 
from jet lag but you might find your-
self dazzled as you scarch in the Ice 
Age, the Stone Age, through Roman 
and Viking times and on to 
Mediaeval and Turdor Periods. 
Catch your breath in the Present 
before experiencing the Future and 
the Far Future. 

As with all Level 9 adventures, 
what you gel is an engaging and 
atmospheric plot and beautifully 
detailed text with bags of locations, 
objects and puzzles. There are well 
over 200 places to explore, 750 
messages IO enjoy, and 30 objects to 
play around with. The vocabulary is 
similarly extensive, over 200 words. 

If you think with all that lot you're 
going to get a slow response, think on 
— response to your every command 
is immediate, the whole program 
having been written in machine 
code. 

T h e adventure was conceived and 
designed by Sue Gazzard of Harrow 
and it's the first she's produced. All I 
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can say is — tnorc, please, Sue. T h e 
actual programming was done by 
Pete Austin, Level 9's machine-code 
wizard. 

Play Lords of T ime and get nine 
times the pleasure! 

Legion 
• BBC B 
• C7.95 
I S o f t w a r e Projects 
LEGION SETS YOI: down in Roman 
times. Your aim is to obtain warrior 
status from Caesar in order to go off 
a ' h u n t i n g for treasure in tile 
pyramids of F.gypr. 

Text only, Legion kicks olT in a 
centurion's house. First problem is 
overcoming the rats whose bite wilt 
infect you with the Black Death. 
Once in the street, you'll have to 
watch where you're heading — 
ending up in the gladiatorial arena 
with no weapon is not likely to 
increase your chances of winning 
Caesar's acclaim. 

A fairly simple but entertaining 
adventure, one probably more suited 
to the apprentice traveller. 

Altair 4 
• CBM 64 
• £5.99 
• Voyager Software 
ALCATRAZ, DEVIL'S ISLAND a n d S i n g 
Sing arc 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 
the 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 -I. 

This 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 viral repairs. The question is — 
will you manage to ovoid Mekort 
Monsters, Bug-Blyre Beasts and 
other marauding bands of the most 
unpleasant beings in the galaxy? 

Exploring your ship, you will soon 
come across a strange, hairy creature 
slumped across a control consolc and 
snoring loudly. Friend or foe?' If you 
can arouse it, you'll likely find an 
ally for this turns out to be none 
other than a giant furry Wookic. 
Nearby, you might find a cage of 
while mice but what purpose do they 
serve? — they definitely don't seem 
to want to comc out of ihcir cage. 

Getting out of the ship is no 
doddle — there arc four buttons 
controlling the airlock and these 
must be mastered before you can 
alight on the planet's surface. Having 
descended, you may be dismayed to 
find you're soon on the tip of a 
volcano, in which boiling, liquid 
mud bubbles and pops alarmingly. 

With luck, you may find such 
obvious essentials as a lamp, phascr 
3nd rocket pack. 
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You'll be "over the 
moon, David" with Lee 
Carpenter's game. 
THIS PROGRAM ALLOWS you to take charge of 
any one of 64 teams, and hopefully steer them 
to ihe 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 are initially given the choice of starting 
from a previoius position that has been saved 
on tape or starting from a new position. If 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 
m3n squad — 11 players, and one substitute — 
which will 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 lo 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 iD and your next opponent is chosen. 
You only play cach team twice in a season — 
once at home and once away. You then go un 
to the main part of the game, where you 
choose your team, and play the game. A set o f 
statistics are shown, for both you and your 
opponencs, 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 changcs with the scores o f 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, if 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, if 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 FM game, 
they are compared, and I will show how they 
are compared later. T o 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 thai 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 if you were selling or buying 
him. 

The lasl column is what status the player is 
in — key at the top of the screen. T o bring a 
player into the team, you press his player 
letter, and the screen will be changed. If there 
are more than 11 players in the team, you will 
have to take a player out, in the same manner. 
When you have a team that you are satisfied 
with, you press fl) 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., if the 
substitute was a defender, if you were winning 
at half time, by bringing on a defender will 
help to try to preserve that lead. 

You are then given the new statistics, and if 
you are satisfied that you do not want to 
change your team again, press ft), and the 
match will start. T h e latest score is shown, 
and any score is shown, and the score 
changed. There is a half-time, where you will 

50*FX200,1 
6'>HODC7 
76PR0Cstart 
80REPEAT:REPEAT:REPEAT 
90PR0Cmanu 

lOOIF MX=65 PROCsell 
J 1 OIF HX-66 PROC1 Dan 
120IF HX-67 PROCtable 
130IF HV.=60 PROCscorift» 
J45IF HX*69 PROCstatun 
146IF H7.-70 PROCkeep 
150UNTIL M7.-90 
160PR0Cchoos(? 
170PR0Cg*mt? 
ISO IF LV.-l PROCrocul ts: PROCtdbl c 
190PROCp/>ymi?nt 
200PRQCbuy 
210UNT1L 17.-30 AND M7.=0 
22OPR0Csndseason 
230UNTILFALSE 
240DEFPRC)Cstart 
250CLSJ VDU23J 8202;0| Ot Ot 
2S5DIM A*(64),D*(24),C*<30),D*<2),A<24>,B(24>,C<24>, 

D<141,E(16>,F(16),G<16),H<2),J<16),V<16) 
260»k'EY0 Z!M 
270C*="DMTI SP"tG(0>=-l 
280PX-RND<-TIME) tFOR HX«i TO 24:READ B*CH7.):N£XT 

290P*/,= 131:FOR H7.= l TO 2:PRINT CHR* (1411 ; CHR*<P7.> i TAH 
< 10) ; "FOOTBALL SUPREMO" : PX-PX-1: NEXT 

300PRINT •TAB<5>;CHR*129;"Do you wish to i t j f t ' 1 

• TAB<S>;CHR*129;"froit a new positlon";CHRtlJO;"<N>" 
" TAB<5> j<CHr<H2t»: "or n saved poni t Ion"; CHR* 131; - <S> " 

3I0REPEAT; UX= (GET AND t<DF) : UNTIL UX=78 OR U7.=83 
320IF UX<=83 PROClo«d:GOTO 430 
330NX=4: FORH7.= I T064: RE ADA* (H7.1 :NEXT: FORH7.-1 T024: A (MX 

>=RND<5>:B(HX)-INT'RND(5)»15)i NEXT 
t40I7.-0rMy.-l iWX- ISOOOO: V7.-0: Z7.-0: K7.- I Si R7.-20: PI 7." I 

350F0RH7.= 1T012 
360P7.= INT <RND<24) i : IF C<PX>«0 C(P7.)=4 ELSE 360 
370NEXTJC(PX>=3 
380H'/.- 1 
390IF H7.-65 THEN 380 
4<>oCLS:PRINT TAB<9>;CHR*13l;"CHOICE OF TEAMS"' : FOR P 

y.-HV. TO HX+7:PRINT TAB (41; CHRi < 133) ; FNF <P7.> ; " "STRING* 
<8,". ");A*(PX)'sNEXT:PRINT *CHR*13i;" Which team do y 
ou wish to choo»«f":CHR*130:"iO" CHRS131:"for further c 
lioi cc. " 

410PRINT CHRH 341 : INPUT""A*: IFA*="Z" THEN H7.=HX+81 GO 
TO 390 ELSE OZ-VAL (AH : IF Q7.<H7. OR Q7.M/.+7 THEN 400 

•r.'OA* A» (49) ; A* < 49 > =A* (OX) : A*<QX) - At! 07.<*49: FORHX=1TO 
16:J(HX>=l:NEXTsJ<1>»6 

4 50ENDPR0C 
44ODEFPR0Cmenu: »FX13 
4S0CLS)PRINT CHR*133;"KEY"j TAh(22)x"ACTION""' 

ZG YOUR COMPUTER MAY ' 984 



ELECTRON/BBC 

get the opportunity to bring on yoiur chosen 
substitute. You then play the second half, and 
then the result will be shown. If it was an FA 
cup, the outcome is shown, and if a replay is 
needed the game will be replayed, and you 
will have the chance to change your team. If it 
was a league match, other league matches will 
be displayed, and then the new league table 
will be displayed. 

If you have less than 16 players in your 
squad, you will get the opportunity to buy a 
player. His position will be shown, along with 
your bank balance, his skill, energy and value. 
You then have the chancc to bid for him. If 
your bid is refused, or you type f0» you will 
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 10 league 
games have been played, and you are either 
out o f the cup, or have won it outright, all 
your league game results will be displayed 
(opponent, venue, score with your score 
first.) 

We was robbed 
Any necessary changes in divisions will be 

made (Top two go up except in division one 
and bottom two go down except in division 
four), and hopefully you will be one division 
nearer that firsl division title. 

The scores in the matches that you play are 
dependent on the five categories and that of 
your opponents. All this information is split 
down into two values — held in D(7), L)(8) for 

you and D(13) and D(M) — for your 
opponents. 

These are for the total defence and total 
attack, and are 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 defencc and 
half o f the energy, morale and midfteld. 
Attack is calculated on the same format — 
attack plus half energy, morale, and midficld. 
During the game these are compared and if 
you attack is much greater than the other 
team's defence, you are likely to score, but if 
your attack is a lot lower than his defence, ii is 
unlikely that you will score. 

460PRINTCHR*131: " A": STRING* i 16 , " . "> ; "sel 1 or l i s t p 
layer* CHR*131;" B";STRINGM 16, " . " ) ; "Obtain a loan" 

' ' CHR*J31|" C":STRING*<16,".">;"Print league table" -

470PRINTCHR*13I;" D";STRING*<16,'.");"See previous m 
c w r ; ' " rCHR*l311 " E" t STR1NG* (16 ," -">; "See status C 
HK41 • I ; " FSTRING*C16," ." ) ;"Save game TAB(10);CHR* 
I J l j "nr 40 to cant I nus. "J : H7.»GET AND fcDF 

480ENDf/RDU 
490IJeFPR0t~.»i>l 1 
SOOClSt PRCtCl i lit 
510PRINT CHR*l31;"Who do you wish to sel I " CHR*131f" 

<fO to continual"tREPEATjA*"CHR*(BET AND bOFltUNTIl A* 
"A" AND A*<="X" DR A*="Z" 
520IF A*="Z" THEN ENDPROC 
S30U5i=ASC (A*> —64 : Cl.Si IF CiUX>"0 THKN PR1N1 CHR*JJ4t 

"You do not have " ;B*<UX> XHR*134t " In you tf.-xn-tGDTO 5 
70 ELSE IF CUJX) I ! HEN PRINT • CHR*1331 "Thor o are no a 
f f e r s for "i B*<UX> " CHR*133'i HDu* to the fact that he is 

i n j u r e d . " i G n T O 570 
540PX»3000*(5-NX > <SOO0*A (UX) t PX~ I NT (PX+RND (PX/ 10> -RN 

D(PX/10)) 
350PRINT CHR*!31)"Do you except "iPX;" from ";A*<R 

ND<64>> CHR*131;"t or your pi dyer ";B*<UX>CHR*133;"PI 
ease answer (Y/N)" 

560REPFAI 1 A*-CHR* (BET AND fcDF):UNTIL A*="Y" OR A*»"N 
* : IF A*-"Y" W/. W7.+P-XiC<UX>-Oi PRINT • CHR*133;B*<UX>;" h 
as been a.ciL11. ELBE C<UX)-RND<2>+1iPRINT CHR*133(B*<UX 

>;" i s s t i l l a ";A*(OX);" playor." 
570PRINT' 'CHR*129:"Press";CHR*131;"RETURN";CHR*129: " 

to continue.":REPEAT: UNTILGET-13: ENDPRtJC 
SgODKFFNA IF LXOl THEN =FNI ELSE IF G(AIX)»0 AND IX 
O 1HFN KND<10) + 10 ELSE IF G<A1X)"0 THEN -RNDU0>-»6 

ELSE =RND(GiAlX)/I7.*3)+tO 
590DEFFNB (HX > «=D < 1 >+P <HX> 

-D<(<HX-I) DIV 8>+3>+A<HX) 
1 NT (D(HX> +D<HX+1) /2+D tHX—2) /2-rD<HX-l > 

INt(D(HX)+<»<HX-l))/2+<D<HZ-4>)/2+(D( 

6 0 0 D E F F N C < H X ) 
H 1 O D E F F N D ( H X > 

/2> 
620DEFFNE<HX) 

HX ' ) > / 2 ) 
6~0DEFFNF(HX) A*«STR«(HX> 
635 -STRING* (3 - (LENiA*)) ," )+A* 
6 4 0 D E F F N I H X - I N T ( R N D ( 1 X / 3 ) + 1 S ) « I F H X < - 2 0 T H E N » H X E L 

se =HX 
660DEFFNG IF UX DIV AK7 I HEN HIR* ( IX DIV 4) ELSE 

IF IX=28 ="SEm - FINALS" ELSE - "FINALS" 
6'ODEFFNH IF LX-I THEN ^"League match" ELSE ="F.A. C 

up mfltt:ti "+CHR*133+"round : "+FNG 
6ti< »DE FPROC g ame 
690PR0Cr edd 
/OOFOR PX H ro l.'iOfPV.) INT(FNA)+2sIF D(P>1)>20 D(PX) 

=20 
7 0 1 N E X I 
7 L I . I X I 3 ) = F N D ( 1 0 > I D < 1 4 > = F N E ( 1 2 ) 
720PR0Cnewv»iuei (continued on next pageI 
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(continued from previous page) 
7301X61 PRINT C H R * ( 1 3 4 ) ; TAB < 1 3 ) : A * (07. ) ( TAB ( 2 5 ) ; A * <SX) 
C H R * 1 3 1 ; " E N E R G Y " i I A B ( 1 5 ) ; F N F ( D ( I ) ) ; T A B ( 2 5 ) i F N F ( D ( 9 ) ) 
CHR<1 • t ; "MORALE";TAB(15) ;FNF < 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 f " D E F E N C E " ; T A B < 1 5 ) ; F N F < D ( 3 ) ) ; T A B < 2 5 ) 

;FNF < D ( 1 0 ) i C H R * t 3 1 ; " M I OF IELD" ;TAB { 1 5 ) J FNF(D < 4 ) ) ; T A B ( 
2 5 > J F N F ( D O 1 ) ) C H R * 1 3 1 ; " A T T A C K " ; T A B < 1 5 ) ; F N F ( D ( 5 ) ) ; T A B 
( 2 3 ) (FN!- ( l ) i l ' .?) I 

7SOPRINT C H R U 3 0 ; " T h e r e h i v e been " ; X X ; " p l a y e r s p 
l c k e d , " l I F UX=0 THEN PR I N I UHRS130; "nn(J no C u b - S t i t u t r 

ELSE PRINT C H R * 1 3 0 ; " a n d a l s o a s u b s t i t u t e " 
760PRINT C H R * 1 2 9 t " ' C t o change t h e toom . " • 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 t l b 
770REPEAT:A* -CHR* (GET AND MM- > : U N T I L A * » " C " QR A * - " Z 

" : I F A * - « C " PRGCchangp: GOTO 7 2 0 
7 6 0 A t » " 1 S t h a l f " : C L S : H ( 1 > =0 t H ( 2 ) - O l P R O C s h e e t : P R O C w a i 

t 
7 9 0 R E P E A T : I T RND<HX) 9 PRQCchanci? 
BOOUNTIL R N D I H 7 . X 3 
OtOPROChalf 
8 2 0 A i - " 2 n d hat f " : CLS: PROCuht-r-t i PROCwai t 
Q30REPEAT: I F RND<HX)>10 PRUCchance 
840UN I IL FiND(HX><4 
B50XX-A1X: U1X«H (A3X) s P I X - H (A4X) 
06OPROCend 
8 7 0 I F LV.-2 80TO 9 | 0 
fleC«F (1 ) « F i 1 ) +U17. i E ( 1 ) - E ( l >+P17. :F<AlX) - F ( A 1 X ) * P I X : E (A 

17.) =E (A1X) +U1 Xs I X " 1 V.+1 
B 9 0 I F U 1 X - P I X G ( I ) = G ( 1 ) * I : G < A ! X ) » G ( A 1 X ) + 1 ELSE IF UI 

X >P 17. 6 ( 1 ) BG <11+3 PL SE 6tA17. ) =G<A1X) 
9 0 0 6 0 1 0 9 6 0 
91 O I F P IX>U1X PRINT "You » r e o u t o f t h e c u p . . . . . . " i 

MX=0: TX= i I V.-«-2 > D I V 4 j GOTO 9 4 0 
9 2 0 I F P I X - U 1 X PRINT " T h e r e l o a r e p l a y : : H X = A 3 X s A 3 

X=A4'/.: A4X-H7.J A * - D * l I ) i D* 11) ®Dt ( 2 ) : D l ( 2 ) - A * : H ( 1 ) » O i H ( 2 ) 
=>0: A* =GC T * j GOTO 6 9 0 

9 3 0 I F 17. JO PRINT "You . i r r t h r o u g h t o t h e n e x t r o u n d 
EL SC FOR A2X=1T02sPRINT T AB (4 ,10+A27. ) s CHR* I 31 : CHR* 15 

7 ; C H R * 1 3 2 ; C H R * 1 4 1 : C H R * 1 3 6 ; " Y G U HAVE WON THE CUP " ; C 
MRf156:NCX T:MX=0 

9 4 0 * T X 1 5 
950A4=GET* 
960ENDPP0C 
97ODEFPR0Cchance 
9 0 0 I F RM0(2>=-1 IHKN 1010 
9 9 0 1 F R N D ( 0 ( 1 4 ) ) - R N D ( D ( 6 ) ) > 0 H (A47.) =H (A47.) « I : PROCgoa 

1 
LOOOGDTO 1 0 3 0 
10101F RND<1)(7) ) - R N D ( D ( 13) ) >0 H ( A 3 X ) » H < A 3 X ) • 1:PROCgoa 

1 
1 0 2 0 * F X I S 
lOSQENDPROC 
lof lODEFPROCtable: I F I X = 0 PROCnomatch:ENDPftQC 
I O S O C L S I P R I N I ' C H R * 1 3 0 ; " T E A M " ; T A B ( 2 2 ) ; " F " ; T A B ( 2 6 ) J 

" A " ; T A B ( 7 9 ) ; " P t s " ; T A B < 3 5 ) ; " 5 D " 1 

1O60FCRUX=1 TO 1 6 : V < U X > - 0 : N E X T 
IG70FQRUX" I TO l A t X X - 0 l F 0 H P 7 . - l TO 16 
lOBOIF (G(P7.) >G(XX) OR ( G ( P X ) - G < X X ) AND < ( F ( P X > - E ( P X ) 

» • <F < XV.) - E ( XX) ) ) ) ) AND W P X ) = 0 THEN XX-PX 
1090NEX 1 : V < XX) =UX: PR INT CHR+131;FNF(UX) ; " " ; A* (XV.+ (NX 
1 • » 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 B ) ; 

FNF (G< XV.) ) ; TAB ( 3 4 ) ; FNF (F (X7 . ) -E ( X X ) ) 
11OONE X I : PR I NT "CHRf 134; "Your p o s i t i o n i s " ; V < 1 ) ; " .1+ 

l u r " ; I X ; " m n t c h e s . " : " F X 15 
I 1 IOA*=GETf:ENDPROC 
1 120DEFPRlM:t;hO0'se 
1 1 3 0 f l 2 X « 0 : I F ( I X MOD 4 - 0 AND I X X ) AND MX-1 AND L X - I ) 

OR < I X = 3 0 AND MX - 1 ) THEN L7.-2 ELSE L7.= l 
11401F L X - 2 I HEN GOTO 1170 
MSOREPFAt :PX = RND(2) «- l lSX-RND ( 1 6 ) (UNT IL J ( S X ) MOD PX< 
i: J (S7.) = J < S7.) • PX: A1X «SX: SX= ( N X - 1 > * 16+SX 

116OBOT0 I IBO 
1 1 70SX= <9—IX/4 ) * 8 - R N D ( 9 ) ; I F S7.=QX THEN 1170 
1 1 8 0 I F P X - 2 A 3 X - 1 : A 4 7 . - 2 : D * ( 1) " A * (GX) : D * ( 2 ) " A * (SX) ELS 

E A3X=2:A4X I : D * ( I ) A * ( S X ) « D * ( 2 ) < 0 X ) 
I 1 9 0 C L S i PR I N T ' 1 TAB(8 ) ; C H R * 1 3 3 j " T h i a I s « " ; C H R « 1 3 4 ; F N 

H ' T A B ( 4 ) t C H R S 1 3 1 ; D * ( 1 ) : T A B ( 1 9 ) ; " v , " ; 0 + ( 2 ) ' ' : I F LX=1 
AND I X > 0 P R I N T C H R * 1 3 1 : " M h o i s " ; V < A 1 X ) ; " i n d i v i - . i o n 

"{NX 
1200PRINT CHR« l iSl-YoL. n r P p I ayx n q " ; : I F P X - 2 PRINT" ho 

me." ELSE PRINT" a w a y . " 
1210«FX13 
1 2 2 0 A * - G E T * : C L S 
t L'jOENDPROC 
I210DEFPR0C1oan 

I 250CLS• PRINT ' CHR* 1 3 1 ; "You h o v e A t o t a l of " ; W7. CHR 
S 1 3 1 ; "And a " t Y X t " 1 Oiir>. " ' 'CHRt 1 3 3 ; " How much do you w 
i - . t i t o b o r r o w " 'CHR* 1 3 3 ; "P I e a s e e n s u r e t h a t i t i s " lOOO 

126DPRINT CHR* 1 291 i INPUT""XX: I F X7.<0 OR X7. MOD l O O O O 
O THEN 1250 

1 2 7 0 I F XX=0 THEN 1 3 2 0 
128QIF XX*Y7,> 1OOOOO*<5—NX) PRINT ' 'CHR* 1 3 0 ; "The bank 

w i l l n o t a l l o w a l o a n o f " CHR*130» ; X X + Y X ; " . T h u most 
i n d i v i i t i o n ' I NX'CHR* 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 * C 5 - N X ) : G O T 0 1 3 1 0 
1290Y7. ¥ 7 . + X X » l . 2 i Z X - Y X / 2 0 : W X = « X + X X i P R I N T ' ' C H R * 1 3 0 ; "Th 

• bank has a g r e e d t o your r e q u e s t f o r " 5 C H R * 1 3 0 ; " ' " ; X X ; 
" w h i c h malic."! your l o o n ' " \ YX ' CHRf l 3 0 ; "and y o u r w p p k l y 

r o p n y m e n t r j o f ' " ; Z X 
1300PRI NT ' CHR* 1 3 1 ; " You now own • " ;» ' / . 
1 3 1 O A * » 0 E T * 
1320ENDPR0C 
1330DEFPR0CI i s t 
1340PX»0s UX=0: AX«-0 
1350FORX7. -1T024: I F C < X X ) > 0 AX-AX+1 
1360NEXT 
1 7 0 V D U 2 8 , 0 , 24 , 39 , A7.+ 4 i CLS: VDU26 
130OPRINT T A B ( 0 , 1 ) ; C H R * 1 3 1 ; " ( I « I N J U R E D , S-SUBSTITUTE 
, P=PLAYING>" ' 
1 3 9 0 P R I N T C H R * ! 3 3 ; T A B < 1 6 ) } " « n e r g y B k l l l 
M0OF0RX7.= l T 0 2 4 : I F C ( X X ) = 0 THEN 1430 
1410PRINT C H R * 1 3 4 ; C H R * ( X X + 6 4 ) 1 C H R * < 1 2 9 * t ( X X - 1 ) D IV B) 

) l " ; M I D * ( C * , ( ( X X - 1 ) D I V BI + 1 , 1 ) ; " " ; B * ( X X ) j T A D 1 1 7 ) t F 
N F t B ( X X ) ) ; T A B ( 2 5 ) ; A < X X > ( T A B ( 2 9 ) ; 5 0 0 0 * ( 5 - N X ) + 5 0 0 0 » A ( X X ) 
1 T A B ( 3 5 ) | M I D * ( C * , < C ( X X ) + 3 ) , 1 ) 

1 4 2 0 I F C ( X X ) = 3 THEN PX=PX+1 ELSE I F C ( X X ) - 4 THEN UX-U 
X+1 

1430NEXT 
1440ENDPR0C 
1450DEFPR0CrBdo 
1460F0RHX=1TQ24 
1 4 7 0 I F C ( H X ) " 0 THEN 1530 
1 4 0 0 I F C<HX)<3 THEN B ( H X ) = B ( H X ) + 1 0 
14901F C<HX)=4 THEN 8 (H7. ) -B (HX) - 1 
1 5 0 0 I F B<HX)>20 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 ( H X ) J R N D ( 1 5 ) THEN C<HX>-2 
1520 I F B(H7 . )<12 AND RNDtB (HX) ) < = 2 THEN C<H7.)=1 
1530NEXT:ENDPROC 
1540DATA Sh i 1 t o n , C I w m e n c e , N e o l , H a n s e n , 0 » m a n , B u t c h e r , M 

c O u p 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 l s h , S s u n e s s , L 
e e , H o d d l e , R i r. ,Ru»h , S t a p l e t o n , D a v i s , W i t h e , B r a i i 1 , C r o o k « 
, N i c h o l a n , F r a n c i e 

1 5 5 0 D A T A L 1 v e r p o o l , A r a 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 t , L c i c e n t e r , « 
a t f o r d , A s t . V i l l a , W p p t H a m , E v e r t o n 

1560DATA B r i g h t o n , M a n . C i t y , F u l h a m , C h e l s e a , S h e f f . W e d , C 
ambr i d g e , D e r b y , N r w c a n t 1 p , 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 , D l a c k b u r n . B a r n a l e y , 0 1 dham 

I570DATA Ml m b l e d o n , B u r n l e y , Bol t o n . Car I t » e , W . i l r.al 1 . A l r i 
n r r .ho t ,Mi 11 w a l l , OH 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 
, Hr , idf o r d . E x e t e r , Gr 1 msby ,P1 ymouth 

IS0ODATA S o u t h p o r t , Br ©nt f o r d , H a l i f sr. , 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 a 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 

lS90DEFPRDCchanqe 
1600CLS 
161OPROC116t 
1620PRI NT ' CHR* 1 3 3 ; " T h e r e a r e " ; U 7 . ; " p l a y e r s p i c k e d " ; l 

F PX«1 THEN PRINT C H R * 1 3 3 ; " a n d a s u b s t i t u t e . " ELSE PRI 
NT C H R * 1 3 3 ; " b u t no s u b s t i t u t e . " 

1 6 3 0 1 F U X M 1 THEN GOTO 1770 
l 6«QPRJNTCHRt l34 ; "Who t o i n c l u d e i n t e a m " ; C H R * l 3 1 1 " + o 

" ; C H R * 1 3 4 ; " t o c o n t i n u e . " 
1 6 5 0 A t - G E T * : I F A * - " Z " THEN GOTO 1690 
1660HV."=ASC(A*)-64: I F HX<1 OR HX>24 THEN GOTO 1650 
1 6 7 0 I F C<HX)<2 QR C ( H X ) » 4 THEN 1650 
16B0C(HX)=4 :GOTO1610 
1 6 9 0 P R 0 C I 1 s t 
1700PR1NT CHR*134s E n t e r a u b s t l t u t e a number " ' C H R * 1 3 

4 ; " o r " ; C H R * 1 3 3 ; " f o " ; C H R * ) S 4 ( " t o c o n t i n u e . 
1 / I O A * G E T * j I F A « - " Z " THEN GOTO!790 
1 720HX"ASC ( A * ) - 6 4 : I F H7.<1 OR HX>24 THEN GDTO 1710 
I 7 3 0 I F C ( H X ) < 2 1 HEN GOTO 1710 
1740FDRP7.-1T0241 I F C ( P 7 , ) " 3 THEN C ( P X ) - 2 
I 7 5 0 N E X T i C ( H X ) 
I 7 6 0 G 0 T 0 1690 
1 7 7 0 P R I N T C H R * ! 3 4 ; " W h o do you want t o t a k e o u t o f t h e 

team": 
t 78UREPEAT 1 A * - l i £ 111 HX-ASC ( A * ) - 6 4 j UNT ILHX>0 AND HX<25: 

I F C ( H X X > 4 THEN 1 7 8 0 ELSE C ( H X ) =2 : GOTO 1610 
1 79ijF.NDPR0C 
1 QOODEFPROCsh eri»t 
I 8 I O P 0 R P X - t T02:PR I N I T A B ( 1 0 , 2 + P X ) ; C H R * 1 4 1 ; C H R * 1 3 4 ; " M A 

TCH I N PROGRESS"1 ' C H R * 1 3 1 ; C H R * 1 4 1 ; D * ( 1 ) ; T A B ( 2 0 ) ; H ( 1 ) 
T H R * 1 3 1 ; C H R * 1 4 1 ; D * ( 2 ) ; T A B ( 2 0 ) ; H ( 2 ) 

1820PRINT T A B ( 4 , 1 8 + P X ) ; C H R t 1 4 1 ; C H R * 1 3 4 ; A * : N E X T ; E N D P R 
OC 

1830DEFPRDCha1f :«FX15 
1B40CLS;PRINT ' 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 U R * 1 3 3 ; D * ( 1 ) ; " " H ( l ) ; " " ; D * ( 2 ) ; " " ; H ( 2 ) 
I 0 5 O P R I N T 1 C H R * 1 3 4 ; " I f you w i s h t o b r i n g on y o u r " C H 

F < » 1 3 4 ; " n u b s t ) t u t « p r n o c S ' o t h e r w i a e " C H R * 1 3 4 ; " P r e s s 
fO t o c o n t i n u e " , . . . (continued on page 65) 
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: T H E C H A L L E N G E > 
IS WITHIN YOUR GRASP 

With the vast range oi games now available lor 
home computers each holds a dtflerent challenge Now 
(here are three Competition-Pro Joysticks ir. Ihe Kemps;on 
range thai will come to your aid and improve your 
playing capabilities Your movements will become 
quicker, with linger poised ever Ihe lire bulton at Ihe 
ready, your scores will be out ol Ihls world. Playing will be 
so much easier! II you're serious about the challenge your 
computer presents then you shouldn: be without a 
Kempston CompelItion-Pro Joystick 

cafclf 

PRO 1000 
Economically designed handle and base * 8-way 

arcade quality teal switches lor precision control» 5 loot 
cable to allow more comiortable playing posilions» 

Rubber return (or smooth control • Hubber protector pads 
on base * 5ase 'ire bar tor left or right hand control • 

PRO 3 0 0 0 
All ihe winning features ol the Pro 1000 plus 
:cp (ire button (or precision c-ne handed 
play • trigger lire button lor true a rcade 
realism * 

PRO 5 0 0 0 
Again all the winning leatures cl the Pro 1000 

but incorporating true craftsmanship plus targe 
1 [A" control kr.ob lor comfortable play » Unique tapered 
shaft ior maximum sensitivity * Dual independent (ire 
buttons • Nylon covered steel shaft ior maximum robustness 

KEMPSTON JOYSTICK INTERFACE FOR THE 
ZX SPECTRUM 

Mows Iho use ol any Atari/Commodore lype joystick with 
Ihe popular ZX Spectrum computer. With well over 100 games 
on the Spectrum now compatible with the Joystick this is a must 
lor any Speclrum owner who wants 'he power of a joystick 
a d d e d to ihe power of the Spectrum. Sirnpiy plugs into the 
edge connector at the back ol Ihe Speclrum. No modifications 
necessary 

Some games you can buy were produced before 
Joysticks were available lor the ZX Spectrum. With the aid ol 
Kempston conversion tapes these games car. now be 
played with any ol 
the Kempston 
range ol 
joysllcks. 

TRADE Most items are available lrom W H Smith, Boots, 
ENQUIRIES Spectrum Compuler Centres and good 
WELCOME computing shops or direct Irorn: 

H£mp>Ton 
• Mir-Qi^-i • ci c r T O H M i r c i-rr-i MICRO" ELECTRONICS LTD 

Unit 30 Slr.gor Way. Woburn ,'iocd Industrial Estate. 
Kempston. 3edlord. MM2 7AF" Tel (0234) 856633 Telex 626078 KEMPMIG 



ODORE64 48K SPECTRUM 

IE 64 

O S S Author: Anton Hlnxm&n 
Hive-cave action! 

STING 6 

Bertie Bee needs help 
I the hive. Fight off defe 

the invading swarms, battle 
the bees and defend your 
Queen! 

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. 

46 K SPl 
COMMODORE 64 " 

Author: David Shea 
An enchanting game based 

around episodes ot Raymond 
Briggs' amazingly successful 
book. 
43K SPECTRUM 

t ^ s m f m 
Author: Sandy White 

Battle the Ants in the soft 
solid 3D cftyofAntescher. 

48K SPECTRUM 
ONS BANE £6.95 FRED Z6.95 

Author: Indescomp 
Action beneath the 

tyramids! 
Fearless Fred the Intrepid 
Archaeologist searches the 
creepy ca tacombs below the 
torrid tomb of 'Tootiecarmoon' 
for the terrible treasures 
amidst monstrous mummies, 
ghastly ghosts, bats and rats/ 

48K SPECTRUM 

WEaHBM 
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 Pnncess 
Paula. 

B ' U 

Author: John Holtls, 
ardMoori uthors: Mark & Richai 

VIC 20 + 3KorBK RAM - !--/:<'r.f.W'lAAuthors: Steve Leo/Chartec 
DRAGON ~THm3tEH Authors: I & C Andrew/Incentive 

BBC MODEL Oave Mondes 

All titles available from Oulcksllva Mall Order 
P.O. Box 6, Wlmbome Dorset BA21 7PY. 

Qulcksllva programs are available from: Boots, W.H. Smiths. J. Menzies, Mlcrodeater 
HMV, Hamleys, John Lewis. Computers lor All and all reputable 

specialist computer stockists. 

a ® * o 
xP s 



(continued from page 62) 
1860REPEAT:A*=GET*:UNTIL A*-"Z" OR A* -"S" l lF A*-"Z" T 

HEN GOTO 1930 
1870CLSiPR0ClisttPRINT CHR*134|"Who do you wish to t a 

ke of f ?" CHR*134("or fO i f you do not want to brine" ' 
CHR*134j"on your subst i tute" 

1880REPEAT:A*"GET*< PX"ASC(A*)-64:UNTIL <PX>0 AND PX<2 
5) OR PX-26:IF PX-26 THEN GOTO 1930 

1890IF C(PX)<>4 THEN GOTO 1880 
1900F0R U » i T 0 2 4 l I F C(UX)»3 THEN C(UX>«4 
1910NEXT:C(PX)"3 
1920PROCnewvalues 
1930ENDPR0C 
1940DEFPHDCnewvalue» 
19SOFOR PX-1 TO 7: D(PX)-0: NEXT:XX-OlUX-OlD(2)"KX 
1960FDR PX-I TO 241 IF C(PX)-4 THEN D(1)-FNB(PX)tD<<<P 

X - l ) DIV B)+3)»FNC(PX)iXX-XX+1 ELSE IF C(PX>-3 UX-PX 
1970NEXT: D < 1) —INT I D U I / l l ) : FOR PX»2 TO 3: IF D<PX>>20 

DtPX)-20 
1980NEXT 
1990D(6)-FND(3):D(7)-FNE(3) 
2000HX-D(7)-D(13)+D(14)-D(6) i IF HX<10 THEN HX-15 
2010ENDPRGC 
2O20DEFPR0Cend 
2030CLS:PRINT " *CHR*131;TAB<10>;"FINAL SCORE"'CHR*13 

3 ( 0 * < 1 ) | " "}H<1)|" " ;D*(2)J" "(H <2) 
2040IF U1X>P1X THEN KX»(20-KX)/2+KX ELSE IF U1X<P1X T 

HEN KX-INT(KX/2)+l 
2050IFV(1)-0 THEN V(I)=RNDU6) 
2060IF L7.-2 THEN A2X-A2X+RND(500)+500»IX/2 ELSE A2X-t 

17-Vtl))*RN0t4OO)+3OO*t3-NX) 
2070PRINTCHR*130;"Gate Receipts - " fA2X' ' 
2080IF LX-1 THEN C* (I7.+1 ) -STR* (SX) +" , "+STR* f A3X) +" . 

STR*(H(A3X))+STR*(H tA4X)) 
2090ENDPR0C 
21OODEFPROCre»ult s:*FX1S,0 
2110F0RPX=1T016:V(PX)-0:NEXT 
2120V(1>-1:V<A1X>-1:FCJRPX-1T07 
2I30REPEAT:XX-RND(16)lUNTILVt XX)-O:V < XX)-1 
2140REPEAT:HX-RND(16):UNTILV <HX> =OiV(HX)-l 
21S0IF G (XX)<IX*1.5 SX-RND<2*IX) ELSE SX-G(XX) 
2160P1X—INT(RND(SX/IX+3)> 
21701F G<HX)<IX*1.5 U7.-RND(2*IX> ELSE UX-G(HX) 
2ISOUIX"INT(RND(UX/IX+3)) 
2190V<HX)-11 V(XX)-1 
2200PRINT CHR*134 tA*((NX-1)*16+XX)jTAB(18))P1X|" "(A 

*((NX-1)*16+HX);TAB(36)|U1X 
221 OF (HX>—F (HX) +U1X:F(XX) —F (XX) +P1X« E (XX) -E (XX) +U1 Xl E 

(HX) —E(HZ)+P1X 
2220IF P1XMJIX G (XX)-G(XX)+3 ELSE IF U1X>P1X THEN G(H 

X)-G(HX)+3 ELSE G(XX)»G(XX)+i:G(HX)-G(HX)+1 
2230NEXT:A*-GET*lENDPROC 
2240DEFPROCbuy:UX-0:FORPX-lT024iIF C(PX)>0 THEN UX-UX 

+ 1 
22S0NEXT:IF UX=16 THEN ENDPROC 
2260REPEAT: PX-RND (24) i UNTIL C (PX > - 0 
2270CLS:FORUX-1TQ2:PRI NTTAB(2,UX);:VDU131,137,129,141 

:PRINT"T R A N S F E R M A R K E T "jCHR*l36iNEXT 
22BOXX-SOOO*(5-NX)+5000*A(PX)i*FX15 
2290PRINT'CHR*131;"Your bank balance i s '"{NX' 
2300PRINT' :VDU131,157,129,141.PRINT TAB(4) ,MI0*(C* , ( 

(PX-1) DIV B)•1,1)5TAB(10)tCHR*132;B*(PX):VDU131,137,1 
29,141:PRINT TAB<4);MID*(C*,t(PX-1) DIV B) +1,1)(TAB(10 
>;CHR*132;B*(PX) 
2310VDU131,137,132:PRINT"ski 11 : ";A(PX);TAB(10)j"Ene 

rgy : "jB(PX);TAB(22)i"Value : ' ";XX 
2320PRINT " "|CHR*132|CHR*I57;CHR*131;"What i s your 

bid ( fo to cont lnui ) "jCHR*156;CWW132;CHR*157;CHR*1 
31;:INPUT "Your bid "A* | IF A*»"Z" THEN GOTO 2390 

2330HZ-VAL(A*): IF HXOO THEN 2270 
2340IFHX>WX THEN 2270 
2350UX—INT (XX+RND (XX/lO) -RND (XX/lO) ) 
2360CLS 
23701FHX<UX THEN FOR UX-1 TO 2i PRINTTAB (4 ,UX) | C)*W 130 

;CHR*141;"Your bid for "JB*(PX) "TAB(4);CHR*130JCHR*14 
11"has been refused.":NEXT:A*—GET*:GOT02390 
23B0F0RUX-1T02:PRINT TAB(4,UX);CHR*131;CHR*141|"Your 

bid for '*; B* (PX) ' 'TAB(4);CHR*131;CHR*141j"has been acc 
epted.";B*(PX) ' TAB(4);CHR*131;CHR*141;"i s now " }A*(0X 
> S '• player. ":NEXT:C(PX>-2:WX-WX-HX:A*=GET* 
2390ENDPR0C 
2400DEFPR0Cendseason 
2410CL5:FQRPX—1T02:PRINTTAB(6);:VDU131,157,132,141,PR 

INT-END OF SEASON. ";CHR*156:NEXT 
2420PRINT"CHR*133; "Press any key to com tnue" • A*-8ET 

*:PROCscoreoiPROCtable:CLS:PRINT'' 
2430RX-RX+ <8-V f1))«5+TX*5:B1X=B1X+l»F0RPX-1T01A 
2440IF VtPX><3 AND NXOl THEN PRINT CHR*131jA*(PX+(NX 

—1>*16)I" have boon promoted." ' :A*=A*(tNX-2)•16+PX):A* 
( (NX-2)* 16+PX)-A*((NX-1)•16+PX):A*((NX-1)*16+PX)=A* 
24SOIF V(PX)>14 AND NX<>4 PRINT CHR*134 f A*(PX+(NX-1)• 

16) ;" have been relegated. 1 'tA*»A*(NX*16+PX):A*(NX*16+ 
PX)"A*( <NX -1)»16+PX)s A*(<NX-1) *16+P'/.)=A* 

2460NEXT 
2470IF V11) <3 AND NXOl THEN NX" NX-1 ELSE IF V( l )>14 

AND NX<>4 THEN NX-NX+1 
2480PRI NT'CMR*131)"NEW SEASON"' CHR*133;"Divisi on ";N 

X:QX—(NX—1)*16+1 
2490FCIRPX=1T024:A(PX)"RND(3)t B(PX)"13+RND(5)INE XT:FOR 

PX=lT0I6:VtPX)=0:J(PX) = 1: E(PX)-0:F(PX)»OiG(PX)-0:NEXT: 

J (1 ) -6 :KX- IS: r/."0:*FX13 
2500A*»GET*:ENDPRQC 
251ODEFPROCkeep 
2520CLS i FORPX*1T02:PRINT TAB(10,3+PX);CHR*1311CHR*141 

;-SAVINS" ."NEXT: PRINT'CHR*130; "PLEASE PRESS 
2S30HX-0PEN0UT("FM") 
2540FOR PX"1T064:PR INT *HX,A*(PX):NEXT 
25S0F0RPX-1T016:PRINT «HX,E(PX),F(PX>,6(PX),J(PX),V(P 

X),C*(PX):NEXT 
2560FQRPX=1T024: PR INT «HX,A(PX) ,8(PX) .CtPXXNEXT 
2570PR INT «HX , IX, KX, MX, NX, OX, UX, YX , ZX, RX, T7., B1X 
2SB0CL0SE4HX 
239OENDPR0C 
2600DEFPRQC1oad 
261OCLS:FORPX"1T02•PRINT TAB(7,3+PX);CHR*13I;CKR*141; 

"Loading imfornat ion" ' ' CHR*141iCHR*131iTAB(9)|"for F 
OOTBALL MANAGER":NEXT 

2620HX-OPENUP("FM") 
2630F0R PX-JTD64:INPUT «HX,A*(PX)•NEXT 
2640F0RPX"1TO16:INPUT »HX,E(PX),F(PX),B(PX),J(PX),V(P 

X),C*(PX)INEXT 
26SOFORPX"1T024:INPUT «HX,A(PX>,8(PX),C(PX)iNEXT 
2660INPUT »HX,IX,KX,MX,NX,OX,WX,YX,ZX,RX,TX,B1X 
2670CL0SEHHX 
260OENDPROC 
2690DEFPR0Cp aymcnt 
2700F0RPX=1T024:IF C(PX)>0 THEN XX-XX+70+(3-NX) 
2710NEXT 
2720HX«XX+500*(5-NX)+ZX 
2730CLS:PRINT''CHR*134|"WEEKLY PAYMENYS : - " ' 'TAB(5>; 

CHR*131|"Wage B i l l » '";XX''TAB(3)|CHR*131|"Ground R 
•nt = '";500*(5—NX) ' 'TAB <5)iCHR*131;"Loan Repayments 
• ' " ;ZX' CHR*133j"Total Payments t h i s week " '"sHX 

2740PRINT'* TAB(6)}CHR*130|"Bate Receipts - "IA2X "CHR 
*134;"Weekly Balance t excluding sel1ing" CHRS134;"and 

buying of players ) - '";A2X-HX:WX"WX+A2X-HX 
2750IF WX<0 THEN PRINT 'CHR*I33j"Loan increased to p 

ay b i l l s . " 
2760IF WX<0 THEN W7.-W7.+1OOOi YX-YX+1200: ZX-YX/20: G0T02 

760 
2770YX=YX—ZXiIF YX-0 THEN ZX-0 
27SOPRINTCHR*131l"You have '"jUX" , and owe '" ;YX:*F 

X1S 
2790A*"GET*iENDPROC 
2SOODEFPROCscores 
2810IF IX-O PROCnonatch•ENDPROC 
2Q20CLS:PRINT'CHR*131)TAB(6){"SCORES SO FAR THIS SEAS 

ON" CHR*130|" Press";CHR*133;"SHIFT";CHR*130;"if i c r n 
n stops scro l l ing" 

2830VDU2B,0,24,39,4,14 
2840FDR HX-1 TO IX 
2850PX"INSTR(C*(HX),",") 
2B60A*~A*tVAL(MID*(C* (HX) , 1 ,PV.-1 ) ) ) 
2870XX"VAL(MID*(C*(HX),PX+1,1)) 
2880PRINTTAB(21 *((HX-1> MOD 2));CHR*(133);A*(TAB 111 +( 

20* <(HX-I) MOD 2) ) ) ;CHR*(134) j 
2890IF XX=1 PRINT "hoae'i ELSE PRINT'away"j 
2900A*-RIGHT*(C*(HX),2) 
2910PRINTCHR* 1 1 3 4 ) ; M I D * ( A * , 1 , I ) | * —"|MID*(A*,2,1) | 
2920NEXT 
2930VDU15,26 
2940*FX1S 
2950A*"SET* 
2960ENDPR0C 
2970DEFPR0Cgoa1iPROCsheet:FDRPX"1TOB:FORXX"1T02:PRINT 

TAB(13,14+XX);x VDU141,131,157,I32:PRINTTAB(0)| "GOAL! 
";CHR*I56<NEXTiTIME-OiREPEATUNTILTIME=10tFORBX-1T02»PR 
1NTTABU3,14+BX) | : VDU 141,132,157,131:PRINTTAB(0) | "GOAL 
! "j CHR*156: NEXT 
2980TIME-0iR6PEATUNTILTIME=10:NEXT:REPEATUNTILTIME-SO 

:PRINTTABtO,14)|5PC(1400)IPROCwaitiENDPROC 
2990DEFPRDCwai t:TIME=0:REPEATUNTILTIME>300+RND t300) iE 

NDPROC 
3000DEFPR0Cnoi»atch 
301OCLS:PRINT TAB<3,3);CHR*130;"There have been no ma 

tchpc"'"CHR*130I" played so far t h i s season."i*FX13 
3020A*=GET*tENDPROC 
3030DEFPRCbstatus 
3035IF B1X-1 TfllEN P)^20 ELSE PX-RX/tBIX- l ) 
3040CLS:PRINT'CHR*134|"Team picked : - ";A*(QX)1*CHR* 

130;"Managerial status (urn* IOO) • ";PX"'CHR*131|"Seas 
ons played = " ;81X ' ' CHR*133)"Morale = ";KX'CHR*133j"P 
os i t ion " j V d l i " in d iv is ion ";NX' -CHR*I30; "You own ' " 
;MX;" and owe ' - ;ZX 

3060*FX13 
3070A*-GET*:ENDPROC 

> 
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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 lfi-bil 8086 processor 128K 
RAM, 64K ROM and colour, and costs £400. 
The computer is upgradable to the Advance 
86B lor another £900, which is compatible 
with the disc version of the IBM 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 1 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. 1 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 DIN 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 DIN 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 
f u r t h e r t r oub l e s . T h i s problem 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 if 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 sec if everything is 
working, and faults are signalled either 
through the loudspeaker as a series of tones or | 
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 

Figure 1. 
TEXT COLOUR f , 

0 -31 b 
0-7 

bdr 
0 - 1 5 

flashing 16-31 

0 black 
1 blue 
2 green 
3 cyan 
4 red 
5 magenta 
6 brown 
7 white 

8 grey 
9 light-blue 

10 light-green 
11 light-cyan 
1 2 light-red 
13 light-megenta 
1 4 light-brown 
15 bright-white 

Figure 2. Medium Resolution 
Palette O Palette 1 

0 background 
1 green 
2 red 
3 brown 

background 
cyan 
magenta 
white 

— any of 16 colours 

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. 
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REVIEW 
IBM. Four data types are supported: 
• Single-precision ! Up to seven digits 
•Double-precision # Up to 16 digits 
• integer % - 3 2 7 6 8 to 32767 
•Strings $ 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 scrcens, 16 colours 
80 x 25 text four screens, 1 6 colours 

320 x 200 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 
sound command terminates before 
ominuing. 
The documentation provided was 

'iot 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 IBM PC introductions. I liked the 
idea of the single reference document — it was 
not too large and was easily read — even if 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. 

The cassette interface is via a five-pin DIN 
socket which can also be used to switch the 
cassette motor on and oil. 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 look 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 

C O N C L U S I O N S 
• T h e Advance 86A is aimed at the 

expanding IBM PC compat ib le 
market and cos t s just £400 . This 
can be upgraded to a twin disc-
based sys tem for an additional 
£ 9 0 0 giving MS-Dos compatibility. 

• T h e Advance 86A is equivalent t o 
the basic American IBM PC with 
c o l o u r b o a r d , a n d a s s u c h 
represents a considerable saving in 
m o n e y . Being IBM-compat ib le 
means there is a vast range of very 
high-quality professional business 
so f tware 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 
w a s a lways intended for more 
serious uses . 

|The Advance 86A represents good 
value today. It remains to be seen 
whether the coming J a p a n e s e IBM 
look-alikes are competit ive and 
offer a challenge in the next f ew 
months . 

|My only criticism — which applies 
equally to the IBM PC - is that it 
t akes up a huge amount of desk 
space . M_ 
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Standard 
Computer 2 

16K 
Colour 

NEW! From Tandy -
1 [ST' [ B H ••"t',7" i l i • i -

\ * e e she wasn' t askina t h e 

r i a h t quest ion. The 

f i r s t step in J l ^ Y v 

soluina any n H m 

prob lem is t o £ 

ask y o u r s e l f : A v * M What 

quest ion 

must I 

a n s w e r ? " 

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-re solution colour graphics using simple 
one-line commands. 26-3027 £199.95 

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. 
26-3003B £269.95 

Who Is The Colour Computer For? I ts 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 
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PREVIEW 

With 
64K, screen 
and tape for 
£200, the new 
Amstrad looks a 
bargain. Previewed 
by Merion Jones. 
W H E N A COMPANY like Amsirad, which 
smashed open the hi-fi market with low-price 
audio equipment, starts making micros the 
Sinclairs, Acorns and Commodores had better 
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 Orie, Atari 
and even the Spectrum. It has as much memory 
as any of them — nominally 6 IK., 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 1200 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 lor 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. 

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 character 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, 

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 lias taken a 
third of the hi-fi market and its 

sales this year will be in the region of £100 
million. 

Amstrad 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. 
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ALPHA-
TRONIC 
FOR THE LATEST g e n e r a t i o n 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 lakes 
CP/M you can enjoy a choicc 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-

density drives which give 320K storage per 
5'A 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 ports 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-
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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 arc 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 hut 
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 (here 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 
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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 

f ind out. 
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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. If a disc drive is 
attached with CP/M on disc the monitor reads 
in CP/M leaving about 49K RAM spare. 
Otherwise it transfers the Basic interpreter to 
RAM. 

The Basic interpreter is standard issue 
Microsoft Basic and consumes a sizeable 24K 
RAM. Once the monitor and video RAM 
have taken their share the user is left with 
around 28K. Microsoft Basic could he called 
the grandfather of all micro Basics. There is a 
version of it on the Dragon and most home 
computer Basics share some ol' 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 Adlcr version is quite a 

powerful one. It includes a number of pro-
gramming aids such as Trace, Delete, Auto 
and Renumher; 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 If 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 will 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 ihe 
address at which a variable is stored. 

On the graphics front the range of 
commands is limited, in keeping with the 

C O N C L U S I O N S 
( |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 lo 
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, l'set 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 formal 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 10 or 80-columri 
display. In the 80 column format text is not 
easy to read on a standard television so most 
owners will 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 tine 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. 

If you are 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/A4 as welt as otlering sound and high-res 
graphics. Both however cost more. 
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TANDY 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 off-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 tiie CoCo 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 
Hell Telephone Laboratories L'N'IX operating 
system, to be used on their 6809H processor. 
This costs £70 from Tandy. 

The software is supplied on a 5.25in, disc 
and comes complete with a very comprehen-
sive set of manuals, i'o 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 Bask>09 ensting another £70, 
and requiring a minimum 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 n modest 
beginning to a system with many of the 
features more usually found on a 
minicomputer. 

A restyted version 
The CoCo 2 is a restyted 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 lull 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'-
dircctories', 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 IO sleep and activated after a pre-
determined time. 

The timesharing is achieved by using a 
facility called timeslicing. The proportion of 
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time given to each process being set by the 
priority allocated to each process. Hach 
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/Sinex, 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 will 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. 
Binex converts a hinary 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 
l -ogin provides for system security and asks 

for a user name and password, three attempts 
arc 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 
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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 pathiist for execution and data 
directory. There is even a message file which 
will be displayed 011 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 C0C0 
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 difticult to 
know what one would do with Basic09. 

Programs written in Basic09 require 
compatible systems to run, OS-9 discs are 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 1 
have seen on a micro. 

C O N C L U S I O N S 
• U n f o r t u n a t e l y the hardware hardly 

docs the so f tware justice, the 
limitation on the number of users 
sugges t s that the C0C0 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 b e 
implemented. 

• l doubt very much whether there is 
any real potential use as a business 
sys tem because of the 64K limita-
tion in memory , lack of 8 0 
character width option and no 
monitor facilities. 

• T h e r e is no doubt tha t for someone 

who loves his C0C0 this represents 
a natural extension which wilt be 
very well received. This is not 
simple old Basic but a real operating 
sys tem 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 w h o want 
hands on experience of a Unix — 
type operating sys tem and wish to 
learn on a computer se tup that 
enables the experience to be gained 
in easy s tages , but that does 
require a similer set ot instructions. 
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SPECTRUM 
Mike McCann negotiates 
an obstacle course, 
collects glasses, shoots 
the inevitablealiens, 
catches mice and gets 
involved in high finance. 
Enough to make you take 
to the bottle — and he 
does that too! 
SINCLAIR'S y.x SPECTRUM is ihe most common 
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 u> 
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 
cheaper, £5-7, software for the Spectrum than 
for any other home computer. 

Having said thai, 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 been with 
us for so long and so many programs have 
been written for it, ii is increasingly difficult 
to come up with a good games idea. Many 
games are depressingly familiar — there must 
be at least 57 varieiies of Space Invaders and 
Pac-Man. 

There is far too much software iti which ihe 
main challenge to the user is 10 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 (he 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 if 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. 
Automola are past masters at chis, remember 
Groucho, Your Computer December 1983?, 
and the latest in their Pi-Man series is called 
Pi-Iiyed. It uses an idea thai has been around 
for almost as long as the human race: alcohol 
and its well-documcntcd side effects. You play 
the Pi-Man in his most bucolic form, cleverly 
avoiding ihe 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 ihe bar. 

As the Pi-Man's beer consumption 
increases, he gets more difficult to control, 
and he staggers around the room, bouncing 
otT 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. 
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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-threc-times-in-five-seconds space 
invaders. 

An essential part of Automata's package is 
the "free hii 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-Ualled, which is also 
from Automata. As the sleeve says: "Free 
Musical Mess by Clair Sinclive", but this 
time the song is better than the program. You 
have lo 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-Eved is 
the scoreboard, which is displayed above a 
picture of a bar. 

Possibly the best of lasi 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 ihe 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 jnsi thrown 
an enormous party. Now he's got to clear up 
an enormous mess before his housekeeper will, 
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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 docs 
emit a beep version of "If 1 were a Rich Man 
u» 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 (ihev 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 coiled before he can go to bed. 
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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 will run. 

Speaking of security, imagine stealing your 
way through the corridors and lifts of the 
Secret Police Headquarters and turning olf 
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 chuinsaw, 
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 | 

seven, even if you can't reach it in a proper 
game, and the instructions are displayed on 
the screen. 

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 for you, 
but it is your skill and judgement that 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 
Soft ricks. This is a brilliant but simple puzzle 

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 1x3 format; level 
four is 32 x 24, and is the one tile 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, if 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 
Specirum. 

Accountancy and finance might not be your 
idea of games, but 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. F.ach game is a model of ihe 
"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?1 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 
oi" Oligopoly and Manage, on a printer. CCS 
say that these two programs are suitable for 
teaching business studies or for real 
management training, so the primer 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. 1 managed to make an 
after tax profit of i1,950 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. 

His 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 if he breaks a storage jar. I 
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You know the stoiy, the Micro you 
thought would give endless hours of tun soon 
becomes a five minute wonder. You get bored 
and dump it on the shelf to gather dust. 

With the introduction of Micronet 
800 vou now have access to a vast mouth-
watering menu of facts, figures and fun. 

II we said it was a major breakthrough 
in microcomputer technology we wouldn t 

be going over the top. 
Just recently at the Which 

Computer Show we picked up 
the prestigious RITA award for 
Systems Innovation of the Year. 

RITA is the 'Oscar' of the 
computer industry. Judged and 
sponsored by the major forces in 
related institutes, associations 

and publications. 
Incredibly all it costs is just a 

pound a week to take up a subscription to 
the Micronet svstem. Plus, for most of vou 
a local telephone call whenever you want 
to connect up. 

Then you've got 30,000 pages at your 
fingertips, including Computer News Flashes 
all that "Prestel has to otter, and Micronet's 
SwapShop. Where you can buy anything from 
joysticks to second-hand computers. 

Interact with our daily news update. 
You can even take over the world; competing 
against hundreds of other subscribers on the 
svstem, in our 'Starnet' game. 

* * 

11 we haven't won you over with that 
then try downloading our wide selection of 
Iree games and other tele-software. 

Naturally, you can inn household 
accounts, manage businesses, talk to other 
subscribers nationwide using the svstem. n / 

The list is endless and so is the fun. 
The onlv addition you need to connect 

with Micronet 800 is a modem unit. 
Apart from that all you'll want is a pen 

to fill in the coupon tor more information 
Then we'll have you linked up in no time. 

Before the dust settles, 
in fact. 
['IIMM- vnti tttc tilt- lull LKI> about 

Micronet SOO. 

Make Model of Micro 

I MICRONET 800. ScripwrCoun. 155 fan-ii^clonRoad. London EC1R3AI 
j Telephone 0I-?78 114V 

m i 
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NOSTALGIA TIMI; :n Your Computer. Here 
ihey conic crawling down the screen, but by 
swift manipulation of the /. and X keys and a 
few stabs 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. If 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 lis 
away from casual genocide to another old 
arcade favourite, l.unar 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 
011 your way into time hurtling mass, Weaving 
from left to 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 a* 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 ihe laws of 
physics no longer apply, it could turn into 
anything from a tube of toothpaste to a packet 
oi" 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 rocks, 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 living this kind of long 
monotonous space mission. On earth, long-
distance lorry drivers combat boredom by 
winding down theit windows. This is a very 
silly tiling 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 ihe Death 
Star approaching the Federation sector — 
interesting confusion of Stars Trek and War, 
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this — ami 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-vce 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 I.uca/.ade and an 
oxygen pill. All in a day's work, cap'n. 

Zaxxonesque Defender 
Pretty as it is, all this pales into insigni-

ficance, howevei beside Pace Software's 
excellent Fortress. This Zaxxonesque 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 ar.d keep you airborne. Your 
craft casts a shadow oil the ground, and you 
are presented with a three-quarter view of the 
action, rather than head'on as in the previous 
I wo programs. 

1'he first obstacle you encounter is a brick 
wall which you can only fly over at maximum 
altitude bv shooting through a slight dip in 
ihe 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 lime as you avoid the 
remorselessly accurate fire from things which 
look like hostile liquorice allsoris. 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 if they got as far as the stage 
where hostile aircraft slart attacking. Surely it 

wouldn't hurt a game as good as this to have a 
couple of easy levels, if 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 10 make the game look 
better than it is — this one is designed to make 
the game look worse than it is. 

T he aircraft in question are not Harriers but 
RPVs — remotely piloted vehicles. 

You have control of five aircraft, scoring 
poinis 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 
dotted lines. 

The RPVs are re-plotted on ihe screen every 

two seconds, so it's not exactly smooth 
scrolling. OilCe 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 ccntre line, vou 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 Spacc Hilton as it 
cartwheels in the outer reaches. Like ATC 
Simulator, this is in black and white, plots 
every two seconds and is pretiy 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 
flying 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 set 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 thrill 
of ihe open road in Program Power's heli 
Driver. No relation to the wonderfully awful 
old British movie starring everybody from 
Patrick MacGoohan through to Sean Connery 
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 tuns out or you are stopped 
by a policc car or fire engine. 'T7' 
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Jason Charlesworth with 
a hill-hopping Spectrum 
game. 

Listing 1. 
I OEF FN x ( a ) » 1 0 M N T ( a / 1 6 1 + a 

- 1 6 * I N T ( a / 1 6 > 
10 BORDER 0 : INK 7 : PAPER Ol C 

LEAR 2 7 0 9 9 : LOAD ""CODE 
11 LET SP=5 x LET s c * 1 3 2 3 0 t LE 

T h * = " j . C h a r l e s w o r t h " 
2 0 POKE 2 3 6 7 5 , 1 6 : POKE 2 3 6 7 6 , 1 

2 7 : POKE 23SOO,SP-»IO: INK 7t CLS 
: PRINT AT 0 , 3 ; BRIGHT l ; H , , ; A T 

1 , 3 ; " " ; A T 0 , 2 7 ; ' " ; A T 1 , 2 7 ; " " ; BR 
IGHT O;AT 0 , 1 1 | INK 5 ;"Bomb A l l e 
y-

3 0 LET a - l l s PRINT AT 5 , a ; " Q 
U p " ; A T 7 , a ; "A Down"; AT 9 , a ; " ' 0 
D e c c e l e r a t e " ; A T 1 1 , a ; " P A c c e l e r 
a t e " ; A T 1 3 , a ) " S y m . S f t F i r e L a s s 
r " ; AT 1 5 , a ; " M Bomb" 

40 PRINT INK 4 ; A T 1 7 , a ; " H Ha l 
t o n " ; A T 1 9 , a ; " S H a l t o f f " ; A T 2 
I , a ; INK 2 ; " O A b o r t game": PAUS 
E 2 0 0 : BEEP . 1 , 0 : CLS : PRINT AT 

0 , 1 3 ; " M e n u " 
5 0 PRINT AT 5 , 1 0 ; INK 6 ; " 1 P I 

a y game") INK S ;AT 7,10;"2 T r a i 
n e r mode";AT 9 , 1 0 ; INK 4 ; " 3 Dem 
o mode" )AT 1 1 , 1 0 ; INK 3 $ " 4 Chan 
ge S p e e d " ; INK 2 ; A T 1 3 , 1 0 $ " 5 I n 
f o r m a t i o n " ! BRIGHT 1; PAPER 1 ; I 
NK 7 ; A T 2 1 , 5 } " P I e a s e t y p e your o 
p t i o n " 

6 0 LET a * = I N K E Y » : I F i»>"3" OR 
a * < " 1 " THEN GO TO 6 0 

70 GO TO 100»VAL a * 
100 POKE 2 7 3 6 6 , 6 1 : RANDOMIZE US 

R 2 7 1 0 0 : PRINT AT 1 7 , 2 0 ; " 
" : I F PEEK 2 3 3 3 5 THEN GO TO 1 1 5 
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 . 1 5 , 2 : BEEP 
. 1 5 , 4 : BEEP . 3 , 7 : BEEP . 3 , 5 : BE 

EP . 4 , 7 : BEEP . 4 , 4 
120 LET a=FN x (PEEK 2 3 2 9 S > + 1 0 0 » 

FN x(PEEK 2 3 2 9 7 ) + 1 0 0 0 0 * F N x(PEEK 
2 3 2 9 6 > + F N x(PEEK 2 3 3 0 1 > + 1 0 0 * F N 

x(PEEK 2 3 3 0 0 ) + 1 0 0 0 0 * F N x(PEEK 2 3 
2 9 9 > : INK 7 : CLS : I F a>sc THEN 
LET s c - a : PRINT AT 5 , 0 ; " Y o u h a v e 

b e a t e n t h e H i g h s c o r e " : INPUT " 
What i s y o u r name 

130 CLS i PRINT AT 5 , 3 ; INK 5 ; " 
The H i g h s c o r e i s h e l d b y " ; A T 7 , 
9 ; INK 3 ; h * ; A T 9 , 5 } INK 2 ; " W i t h 
a s c o r e o f " ; s c : PAUSE 2 0 0 : GO T 
0 20 

2 0 0 POKE 2 7 3 6 6 , 0 : RANDOMIZE USR 
2 7 1 0 0 : BEEP 1 , 0 : GO TO 2 0 
3 0 0 POKE 2 3 5 0 0 , 8 0 : RANDOMIZE US 

R 2 7 1 0 4 : BEEP 1 , 0 : PAUSE 1s GO T 
0 20 

4 0 0 CLS i PRINT AT 0 , 5 ; INK 5 ; " 
O l d s p e e d was " } INK 4 ; s p : INPUT 

" New s p e e d p l e a s e " ' " ( O - F a s t T 
0 9 = S l o w ) " ; a : I F a > 9 OR a < 0 THE 
N GO TD 4 0 0 

4 1 0 LET s p = a : GO TO 2 0 
5 0 0 CLS i PRINT PAPER 1{ INK 7 ; 
BRIGHT 1 ; " I n f o r m a t i o n 

M 

5 1 0 PRINT AT 5 , 5 ; INK 4 ; " " 5 A T 7 
, 5 ; INK 3 } BRIGHT 1 ; " " ; A T 9 , 5 ; I 
NK 2 ; " " ; INK 7 ; " / " ; INK 4 | " " ; A T 
I I , 5 ; INK 6 ; BRIGHT 0 ; " " ; A T 1 3 , 5 
; BRIGHT 1; INK 5 ; " " } A T 1 5 , 5 ; I N 
K 6 ; " " 

5 2 0 LET a = 9 : PRINT AT 5 , a ; " F i z z 
e r = 9 0 p o i n t s " ; A T 7 , a ; " R a d a r e 
3 0 p o i n t s " ; A T 9 , a ; " F u e l « 5 0 p o i 
n t s " ; A T 1 0 , a ; " + 5 0 f u e l u r » i t s " ; A 
T 1 1 , a ; " H u t = 10 p o i n t s " ; A T 1 3 , a 
; " R o c k c t - BO p o i n t s " ; A T 1 5 , a ; " A 
S t e r o i d - Cannot b e " ; A T 1 6 , a ; " d e 
s t r o y e d " 

5 3 0 PAUSE 0 : GO TO 2 0 

PHASE 

Lxues 
s c o n e 
F U € L 

SKRAM 
T H E ALIENS have been defeated thousands of 
times and have decided to now live ouc 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 lime — 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 will 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 flat land. If you shoot a 
fuel dump you gain 50 fuel units, but if you 
run out of fuel, you will 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 gel 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 oil this you must 

Listing 2. 
10 DEF FN x ( a * ) = ( C O D E a * - 4 8 - ( 3 

9 AND « * ( 1 ) > " 9 M > > * 1 6 + C 0 D E a * < 2 > -
4 8 - ( 3 9 AND a * < 2 > > M 9 " ) 

2 0 CLEAR 3 0 7 6 6 : P R I N T " P r o g r a m 
2 p o k i n g i n d a t a " ' " P I e a s e w a i t " 

3 0 LET x " 3 0 7 6 7 ; FOR a = 1 0 0 TO 3 
4 0 STEP 1 0 : READ a»s L E T t=»VAL a 
S( TO 5 > : L E T a * = a * < 6 TO ) : I F L 
EN a * < > 1 6 0 THEN GO TO 6 0 

4 0 FOR b = 0 TO 7 9 
5 0 L E T z = F N x ( a i ( b « - 2 + l TO b * 2 + 

2 ) ) i POKE k , z i LET t = t - z : L E T x = 
x + 1 ; NEXT b : I F NOT t THEN NEXT 
a i P R I N T " F i n i s h e d , n o e r r o r s " : S 

TOP 
6 0 P R I N T "Error i n l i n e "5 as S 

TOP 
1 0 0 DATA " 0 9 1 7 0 c d 2 b 6 a c 9 c d O 4 6 b c d 

e f 6 e c d 6 3 6 a 0 1 4 e e f e d 7 B e 6 0 1 + e O 1 c 0 3 a 
2 4 5 b f e 0 0 2 B e 9 c 9 2 1 0 5 5 b 7 e d 6 0 1 2 7 7 7 3 0 
0 e 2 b 7 e d 6 0 1 2 7 7 7 3 0 0 6 2 b 7 e d 6 0 1 2 7 7 7 9 7 
c d a d 7 0 7 e f e O O c 0 2 3 7 e -f e 0 0 c 0 2 3 7 e f eOO 
c 0 3 e 0 1 3 2 2 4 5 b c 9 c d " 

1 1 0 DATA " 1 0 6 3 7 0 4 6 b c d e 8 6 f cd-f 2 6 b 
c d e f 6 e c d 5 3 6 c c d e 8 6 f c d 6 3 6 a c d f b 6 9 0 1 
f e e f e d 7 8 e 6 0 1 f w O l c 0 3 a 2 4 5 b f e 0 0 c 4 7 3 
6 a 3 a 0 6 5 b f e 0 0 c 8 3 a 2 7 5 b f e O O c O l S c b 3 a 
c c 5 b f e O O c B 4 7 c 5 0 6 0 0 1 O f e c 1 1 0 f 8 c 9 0 6 
3 2 c d b 3 6 e c d d 2 6 e l 0 " 
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0 0 7 5 0 
0 0 3 9 3 

destroy the missile. If 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 to 9 — beginners 
speed. It starts off at speed 5. 

An information option — This prints ouc 
the values of all the objects you can destroy. 

To set up the game type in l i s i i n g 1 a n d save 
(continued on page 83) 

T G B R F L X N L X U C S 5 - 0 

S C O R E 0 0 1 1 7 0 

F U € L 0 0 0 3 0 9 

1 2 0 DATA " 0 5 5 3 4 " f Scd-f 2 6 b 2 1 0 e 5 b 0 6 
1 9 3 6 0 0 2 3 1 O f b 2 1 0 0 0 0 2 2 0 3 5 b 2 e 1 0 2 2 0 4 
5 b 0 6 2 0 2 l a 4 7 3 1 1 4 4 7 3 c 5 7 e f e 0 0 2 B 1 5 3 6 
0 0 2 3 7 e c 6 0 8 4 f 2 3 4 6 3 e 0 4 3 2 B f 5 c 3 e 0 3 c d 
7 b 7 4 2 b 2 b 2 3 2 3 2 3 1 a f e 0 0 2 8 1 6 9 7 1 2 1 3 1 a 
c60B4- f 1 3 1 a 4 7 1 b l b " 

1 3 0 DATA " 0 6 0 9 3 3 e 4 5 3 2 8 f 5 c 3 e 0 7 c d 
7 b 7 4 1 3 1 3 1 3 c 1 l O c 1 9 7 3 2 2 4 5 b c d a d 7 0 3 a 
0 6 5 b 3 d 3 2 0 6 5 b f e 0 0 c 4 c B 6 b 2 1 1 0 7 f 2 2 7 b 
5 c 1 e 0 4 0 1 0 0 0 0 3 e 1 7 c d 7 6 7 5 0 e 1 eJ20f 9 c 9 
0 6 2 b 2 1 0 0 5 b 3 6 0 0 2 3 1 O f b 3 e 0 3 3 2 0 6 5 b 2 1 
1 0 7 7 2 2 0 a 5 b 2 1 3 f 7 7 " 

1 4 0 DATA " 0 6 5 3 4 2 2 0 c 5 b 3 e 1 0 3 2 0 4 3 b 
9 7 3 2 8 d 5 c c d 6 b 0 d 0 6 0 0 2 1 0 0 5 a 3 6 0 7 2 3 1 0 
f b 0 6 2 0 2 1 0 0 5 0 J l e 0 5 7 3 6 f f 3 a f f 1 2 2 3 1 3 

1 Of 7 0 6 8 0 3 e 3 f 0 e 0 0 c d 5 f 7 4 0 e f f c d 5 f 7 4 
0 4 3 d 2 0 f 2 2 1 e 4 7 2 1 1 0 3 7 4 3 6 0 0 2 3 a 7 e d 5 2 
1 9 2 0 f 7 2 1 4 8 7 6 2 2 7 b " 

1 5 0 DATA " 0 6 7 0 0 5 c 2 1 9 f 6 b l e 2 9 7 e f e 
f f 2 0 0 a 2 3 1 d 4 e 2 3 4 6 1 d 2 3 1 d l 8 f l c d 7 6 7 5 
0 c 2 3 1 d 2 0 e 9 9 7 c d a d 7 0 9 7 c d 9 c 7 0 c d c 8 6 b 
2 1 e 0 5 9 0 6 2 0 3 6 2 8 2 3 1 O f b c 9 f f 0 1 1 1 1 6 0 c 
1 4 1 4 0 a 0 f 1 I f f O c 1 1 l O O f l B O c 1 5 f f O c 1 3 
1 5 0 b 1 2 1 4 0 c f f Oc 1 5 " 

1 6 0 DATA " 0 6 3 1 4 0 d 1 7 0 c l 0 f f O l 1 6 1 3 
OeOa 1 5 0 c 2 1 1 0 7 f 3 e 0 7 3 2 8 f 5 c 2 2 7 b 5 c 3 a 
0 6 5 b 0 l l 4 1 1 5 f 9 7 c d 7 6 7 5 3 c 0 c c d 7 6 7 5 0 c 
O c l d 2 0 f 2 3 e 1 7 c d 7 6 7 5 0 c c d 7 6 7 5 c 9 2 1 1 0 
7 f 2 2 7 b 5 c 2 i 1 4 5 b 0 6 0 5 c 5 e 5 7 e f e 0 0 2 8 1 0 
2 3 4 o 2 3 4 6 c d b 1 7 5 3 e " 

1 7 0 DATA " 0 7 0 5 5 0 7 a e 7 7 c dc 4 7 5 3 6 0 0 
e 1 c i 2 3 2 3 2 3 1 O c 2 2 1 1 0 5 b 2 3 7 e f e 0 0 2 8 0 e 
4 7 2 b 4 * 3 e 0 7 3 2 8 f 5 c 3 e 0 2 c d 7 b 7 4 2 3 2 3 7 e 
f e 0 0 2 8 0 d 4 f 2 3 4 6 3 e 0 7 3 2 8 f 5 c 3 e 0 2 c d 7 b 
7 4 3 e 0 7 3 2 8 f 5 c e d 4 b 0 e 5 b 9 7 c d d a 7 4 c 9 2 1 
1 0 7 f 2 2 7 b 5 c 3 e 0 7 3 2 " 

1 8 0 DATA " 0 B 6 2 4 8 f 5 c e d 4 b O e 5 b 9 7 c d 
d a 7 4 c d 0 9 6 d c d 6 d 6 c c 9 0 1 f e 7 f e d 7 8 e 6 0 4 
5 f 3 a 1 0 5 b -f e 0 0 2 0 1 9 7 b f e 0 4 2 8 1 4 1 e 0 4 e d 
4 b 0 e 5 b 7 B f » 6 f 8 c 6 0 8 4 7 7 9 c 6 1 0 4 f e d 4 3 1 0 
5b 3 a 1 2 5 b f e 0 0 2 0 1 7 3 e 0 4 b b 2 8 1 2 e d 4 b 0 c 
5 b 7 8 e 6 f 8 c 6 0 8 4 7 7 9 " 

1 9 0 DATA u 0 8 1 0 3 c 6 0 8 4 f e d 4 3 1 2 5 b 2 1 
1 0 5 b 0 6 0 2 c 5 4 » 2 3 4 6 2 b 9 7 b 8 2 8 4 2 e 5 c d b 1 
7 3 7 e e 1 f e 0 0 2 8 1 1 f e 0 7 2 8 0 d e 5 c d a 3 6 d e 1 

3 6 0 0 2 3 3 6 0 0 2 b 1 8 2 7 7 8 c 6 0 B 4 7 e 5 c d b 1 7 5 
7 e e l f e 0 0 2 B 0 4 f e 0 7 2 0 e 1 7 1 2 3 7 0 3 e 0 7 3 2 
8 f 5 c 1 1 1 0 7 f e d 5 3 7 b " 

2 0 0 DATA " 0 6 6 B 4 5 c 3 e 0 2 c d 7 b 7 4 2 b 2 3 
2 3 c 1 1 0 b 0 c 9 3 a 2 6 5 b f e 0 0 2 8 0 6 9 7 3 2 2 6 5 b 
l B l O O l f e 7 f e d 7 8 e 6 0 2 f e 0 2 2 8 0 5 3 e 0 1 3 2 
2 6 5 b 2 1 1 4 5 b 0 6 0 5 c 5 7 e f e 0 0 2 0 2 4 3 a 2 6 5 b 
f e O l 2 0 6 4 3 e f f 3 2 2 6 5 b 3 e 0 1 7 7 c d b 3 6 e 2 3 
e d 4 b 0 e 5 b 0 4 0 4 0 4 0 4 " 

2 1 0 DATA " 0 9 0 2 1 7 9 c 6 1 B 4 f 2 3 7 0 2 b 7 1 
2 b 2 3 4 e 2 3 4 6 e 3 c d b 1 7 5 7 e e 1 f e 0 0 2 8 0 f f e 
0 7 2 B 0 b e S c d a i 6 d e l 2 b 2 b 3 6 0 0 1 B 2 a 7 9 c 6 
O B 4 f f e f 8 3 8 0 6 2 b 2 b 3 6 0 0 1 8 1 c 7 0 2 b 7 1 2 b 
e 5 c d c 4 7 5 7 e « 1 f e 0 0 2 0 c 7 e 5 c d b 1 7 5 3 e 0 7 
a e 7 7 c d c 4 7 5 3 6 f f e l " 

2 2 0 DATA " 0 9 5 9 9 2 3 2 3 2 3 c 1 1 0 8 9 c 9 c 5 
2 1 1 0 7 * 2 2 7 b 5 c c d d 2 6 e c d b 1 7 5 5 e 7 b f e 4 6 
c a b l 6 e 3 a O B 5 b b b c a b 1 6 e 3 a 0 9 5 b b b c a b 1 
6 e 3 e 4 3 b b 2 0 1 5 3 2 8 f 5 c 7 9 e 6 f 8 4 f 7 8 e 6 f 8 
4 7 3 e 0 4 c d 7 b 7 4 3 e 3 0 c 3 a 1 6 e 3 2 8 f 5 c 7 b f «s 
0 6 2 0 1 b 7 8 e 6 f 8 4 7 7 9 " 

2 3 0 DATA " 0 7 9 7 I e 6 f 8 4 f c d b 1 7 5 3 6 0 0 
9 7 3 2 8 - f 5 c 3 e 0 6 c d 7 b 7 4 3 e 1 Oc 3 a 1 6 e f e 0 4 

(continued on page 83) 
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THE HOTTEST GAMES IN TOWN 
FROM LLAMASOFT 

HELL GATE 
HELt GATE on Ihe 64 » certainly no REVENGE or 
HOVER BOWER, bemo tt» VIC 20 cod* tweaked 
to rvn on this lyitem Howevsr we a to offonng It at 
a bargain price to those who bke an unusual shoot-
em- up. Ism ol Gridnmner and Matrix should «n|ov 

themselves and tho gam* is chBllenatno to *n. 
AvsileN*(orCommmodcte 04 £ 5 . 0 0 and VK-20C8 . 

LASER ZONE • 
E*p«r.enc* LaK' Zone - tn utterty HEW totally 
ORIGINAL masterpiece of Video games design 
Uarn lo control two ajaeethlfH at « k * Feel 
tha EXHILARATION sfter long hours ol 
practice. you control thetwc thlpa wthet thoy 
function as a smooth, co-operative team' Feel 
tha raw POWER « you lunge for ihe electro 
tHjiton and BLAST your enemies >mo expending 
doudt Of SPACE JUNK 11 Fee! th* humiliation as 
a csreteesly aimed BLAST tlem* into the side ol 
your latt remeinrng «h>pl>8K etpjnwon required 
Available for Commodore 64 £ 7 . 5 0 end VlC-20 £ « . 

MATRIX 
Jeff M-nttr htr rflVfl n GrxJ.unntr - the gam* that 
looped bestseller cmnsin USA ind UK - and 
created en awesome sequel. 
Graphically supub. it features multiple screen*, new 
*l>*m »nd attack waves, mystery bonuses, renegade 
humanotds deflexcr fields. diagonal tracking 
countdown p.»n»c phase end much, much more ^ 
Packed into 20 mind-wpp-rig tones and P 
accompanied by incredible tonic*. 
ex. expansion iqured 
Available tor CoMntmodof* 04 £ 7 . 5 0 end VtC-20 £ 6 . 

I W ^ m i 

H e i f e r v f r \ H 

METAGALACTIC LLAMAS BATTLE AT W 
THE EDGE OF TIME T 

A fa«i end original gem* for ihe unexpended VIC. Challenging 
and colourful, wilh good somes end a unique game atttori and 

:<h»«n, lhr> promisee 10 0* the moat ereiting new 3 6K VIC 
game tuner, the introduction of GRIDRUNNER n**fty a ye»T ago 

t W m t i B m S ^ M 
ATTACK of the MUTANT CAMELS A 
Ptir.flt earth needs youl Hostile «went have used genetic 
engineering to mulale camets from normally hermteM beam into 
90 foot high, nwtronnim sJiieidedJaser-jpitting death camels" 
Cen you fly yow liftv, menoouwraW* fighter Over the mountainous 
landscape io »«8> *n and destroy the camefs before they invade 
lha humant atropohoWL You muM withstand withering laser fire a 

V 



(listing 2 continued from page 811 
202a2la47379*6f8a71 f 1 f 1 i5f 030303 
300l2«6f3600234i;2J463«0432Bf5c79 
c60B4f3e03cd7b743*90l871f*422B04 
f *44203d3*50cd Ad -
240 DATA "00113701 1I07fed537b3c 

21 7 279o6 48 A 71 < I ( I f Sf 9363953001 
246 f 3600234*234603973204 3c02c 1 C5 
79*64B4779*6f84f3*0Scd7b743*50IB 
2c f «43202d21447379c6f Ba71 ( H l t M 
0303053001 246f 36" 

230 DAIA "0955700234*23463*4332 
8f3c79r60B4f3«O7c<J7b743*BOcd9c7O 
clc9fe4720073227bb3e0010f0clc9e3 
d5c54 50614 I tOS0021BcOOa5dSc5cdb5 
03cldlela7cdS210f 2.4 IcIdlelc9e5d3 
cSfS0614?1960011» 

260 DATA "09S050500*5d5eScdbS03 
eld 1*1191044fIcldlelc9cdc670cil37 
64cde2Afert4c6*c97la473l 1107«*d53 
7bScO62Oc57ef*OO2042e6fO5f7ee60f 
3/234*23463*04 J2B4 3c3*03cd/t>747b 
f e10280d03050303" 
270 DATA "0665728031520101 * 1018 

0c04040404147a<e0920021e203e03cd 
7b 74 7O792bd608772b/ab 377c 1232323 
10b2c92144731il07f*d537b3c0620c3 
7ef e002836f eO 1?00f>f>%rdaf>6f 7do 1 pA 
Off*07202d360223" 

280 DATA -063824*23463«4S32Qr5c 
3 cO 7 tit 7 b 740303030320062b 2b 360<> 10 
0;.Cd7h74707b79d609772b2S2323c110 
b»e9Z37*d608772bt8f17a765c797979 
29*d5b7B5cl9l1134d1922765cc921*4 
7 206207irf *©02B16 * 

790 DATA "OB347733*23S62b2ti«*42 
2004 3*4 410023*42771223Id732b2323 
2310*0c9cd68701IOOOOOI4*bf*d70*6 
1 Of eOOZOObO1 f cr f d cd79*602f *0020f 5 
OI f of tied7R*6n I << *0020021 af dO I * »<f d 
ed78*6014*002002" 

300 DATA "087701*0301f«dfsd78*6 
02f *00200216f e*078*601 4 *00200216 
0?97ha?007btir(t*d4b0®5t>2l 107f?27h 
3cI*O7320f Sc 7902f000300192577003 
f *B03B01935f 9 7c dda 74 434 an] 43©e5b 
cdda74c9*d4b0*Sb" 

310 DATA "07704t*03cdbl737s<*00 
2004f p0/201 c 70c6O 7 47c db 1 757* ( *00 
2B04f tr07200c78d6074779c6074fId20 
d9r 93*0 1 37245bc971005b 5+ 3o07328f 
3c7b011413cddf75c9e5d5c5f521035b 
5f3*0732B45c7b0l-

320 OATA "09166l4]3cddf75fIcldl 
(•lc9eSdScS»3cd4d71cda672cd7!7lcd 
db704 1cldlelc92a0a3ba7ll*07*odS? 
19J»063e01J2063b32245b1148/6ed33 
7bSr3*07378fSc3a07St>010ei6c-d7A75 
11030ded53085t>3«" 
330 DAIA "066300132075b111079a7 

ed3ZI9d3110l29ed530a3b3«0232073b 
1 t l07ba7*dS?19dBl 107rtaod5304»5b3* 
0:-T>?073b 11 tO7dfl7ed5219tl01 1031 liPd 
5 3005b 3*04 .<207Sbc92aOc5b 7**60f c6 
9»4 70e 4 7 78 f ea8 28" 

"40 DATA "0765306^13474041B4S73 
7*4*80300123220c5bcd0474c7cd Id 74 
211074227bSc2aO*Sb*57ee6i:>44/0»14 
7w6/0«71Uf lfc60etjf 3d085b32afDc 
7bcd767S^a09SbJ7flfSc047B4p107875 
7b3ccd7673cSOefO" 

(continued from page 81) 
ic on to tape using SAVE "Bomb Alley" 
LINE I. Now comes ihe difficult bit, typing 
in the machine code. Because of the data used 
in ghe game — 2K of data for the scenery and 
'/sK of data for the characters — the program 
IS long the machine code and daia together 
take 5.6K. 

The machine code is put in three programs, 
listings 2-4. First type in listing 2 and run it. 

If any error 
will tell you 
the data is 
with 

SAVE ' 
Repeat this 
them with 

SAVE * 
and SAVE ' 
respectively 

is found in the data the program 
which line needs changing. When 
all poked in correctly, save it # 

CODE V'CODE 30767.2000 
for listing 3 and listing 4 saving 

COOH2"CODE 30767.2000 
CODE3"COOE 30767.2000 

Now rewind the cassette and 

type 
CLEAR 2"/099:LOAQ"CODE 1 "CODE27100: 
LOAD"COOE2"COOE29tOO:LOAD"CODE 
3"CODE31100 

When this has finished loading all the code, 
save the whole block directly after Bomb 
Alley with 

SAVF "CODE"CODE 27100.5667 
"Che game is now ready to play. To play it 
rewind the cassette and type LOAD H 

Listing 3. 
10 DCF FN M (.**>-16»<C0DF a«-4Q 

<39 AND s»m>"9-> I •CODF a*(2>-
40-t39 AND a*(2)>"9"> 

20 CLEAR 307661 LET *-30767i f 
RINt "Program 3 poking in data"* 
"Pled&e Mdl l" 

30 FOR a-TOO TO 340 31EP lOt H 
FAD a*l LET t-VAL a*( TO 3)l LCI 

•»* = a*(6 TO >t IF I FN a«<M60 Th 
EN CO TO 60 

40 FOR b-0 TO 79 
SO LET i*FN x<at<b*2*l TO b«2« 

2>)i POKE « , l i LET H bM +11 LCt t» 
t -Zl NEXT bi IF MOT I I HEN NEXT 
ai PRIMT "Finished,no wrwtt ' t S 
TOP 

60 PRINT -Error in lino "i« 
100 DATA "0836204a7eb1OcblOcb10 

ctfb173c 13a093b410476f *1028077111 
2000191843el2322043b7c*600fe00c0 
oS7e*60f470Blf 7**6fOa714 If If 14 fo 
0Sd26e 724 ®0020213o153201 74c 5a7cb 
lOcblOcblOOtffBvd" 
110 DATA -0776D4302743e04328f3c 

c 13«03i:d7675€; 3a072f cO I ZOOd3c4332 
Bf 5c3u04cd7675c3a072f u0220203c42 
328f 5c3o05c d7675a 7r b I Oeh 1 Oc b 1 OOe 
f8cdti I 733e42324173224273103of *03 
200a3o06328fSccd" 

120 DATA -O72SO7673105O3o4532Of 
5c3e07cd767Sa7cbl0cbl0cbl00of0ed 
43a2733«O132«173103Zf«o32O13Od3B 
46320 f 3c JeOHc d76730c 3cOVcd767310 
lb3t4732Sf3cOd3eO.icd76733cOci.d76 
753c040dcd76753c" 

130 OATA -068660ccd767flpl73270a 
3bc92|jf7721 l«-4720l3d0097«db03243 
733242733241732 la7731 Ia4730t3il00 
cdb0320374320274J201742147731144 
73015d00ed6032a37332a27332at73c9 
OOOOOOOOOOOOOOOO" 

140 DAIA **004020000000000000000 
oooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooo 000000000000000000000000421)33900 
ooooooooooooooooooooooooooooooou 
00000000000000*4-

ISO OATA -012363e3?423a39443ff39 
OObOZOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOO OOOOOOOOOOOOOOOO000000000 
00000000005004000000000000000000 
00000000000000000000906600000000 
oooooooooooooooo-

160 DATA -0028000bB600000000000 
oooooooocooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooo 
OOOOOOOOOOOOOOOO " 

170 DATA "038490000000000000000 
oooooooooooooooooooooooooooooooo 
00000000000000000000000000000000 
0A980D47c5cdc 47So706007oI 77 72b10 
f sc 1043f.a8b820mre 93o80110040626b 
230J1f00«db02b36" 

1Q0 DATA "091270023133d20f73o10 
110050626b 23011 f 00odb02b36002313 
3d20f2c9o5cScdc475f e002008477ea7 
1 710fcltK>l /w680c 1D1 C9»5c5f 5cdc 4 
73feOO28Od473tB0a71f10fdb618037e 
f600774 lclclc9fS" 
190 DATA ~0EJ066v5d3c3edSb7b5c67 

8707833001145fcdt475«57c040f0f«6 
03f638673a 84 Sc m7 727b 05ce 13e080Q 
1aav77OD3d201006I37c043co6072001 
cdc47323241Qe97c0fOfOf P6034 65867 
„<abOScbd20063abt -
200 DATA -097S25cbc28033a8f3cae 

7 7c t dI>14 IC Vf 3c^d5«52a7b3c 070707 
033OO1246f "jJ.lv 1 ede 4 7S32015co57c 
OfOfOfV6034658673a843c5f22b03c*o 
77237eab77237cab7 7c13«0808c3J d81 
3cdd3o00dd560047-

210 DATA "0/766a4b82B0847cblbcb 
latf I0f92323ac772b7eaa772»j7(?ab77 
003d 281308dd237ccI3CP60720060 4c d 
c47503232404i8c3c I 7cOfOf Of »603-f 6 
5867 3abO3cbd20063ab1Scbc200e3 «0 4 
Scbf a»77237Bab77-
220 DAIA "09333237#ab/7c1vldtc1 

f Ic9e3d3c3f5a7cbl0i:bl0cbl0cbl leb 
tIcbl1I71717ed3b7b5c833001143tcd 
c 4 750608 > a7713741Of*757c0f04 Ofe6 
03f638673a84 3c77flcldl»lc 908 78c6 
4 826166f 292979e6" 
230 DATA -0®717fQlfIfIf036f08e9 

70a714 371f «71 + aSs648a86779070707 
a8o6c 7a007076f79®607c9»5a5cSfSl1 
4a/6«d537b5c Hf03e323Z3S62777300o 
2b7«c 60127 7 730062b 7tft 6012 7 7 7 m 1 7B 
f3e6f01f If »f Ifcif" 
240 DATA "046l276730c41e60fcd76 

750c231d20o9fIcIdIelc9dlolc90000 
oooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooo 
000000003c 7e666666667e3c IBS81818 
10103c3c7e7e063«" 
250 DATA -072127e607e7e7c7e061e 

Io067o7c0eIc3c6c7o7o0c0c7e7n607c 
7e067a7c3*7»607c 7»66 7»3c 7e 7«060c 
1B3030303C 7«66 /<f 7v66 7<?3c 3c 7^66 7m 
3ir067c7c3c 7B667C7C6666663W7«6060 
60607*3*3*7«6078" 
260 DATA "0799678607e3e3e7*607e 

7c6060606666667B7e6666667*7e1018 
10107*7*6060606060607 e7*6666767r 
6*6666663C7»666666667b3C7C 7*6666 
7e7c60607c7e66667e7c6c663e7®607c 
3c06 7c7<. 7*7* 1810" 
270 DATA "11112)819181866666666 

66667*3c6666666666663c18c fcfcfcf 
cfcf lflc4 l*c4 I*8i>ac8dadcd4ccd4ccd 
4c*ric»7drtdrtcdbdad7c918c9l0*9r.i49 
eacb4acb4acb4adaca49c«ca4989f999 
«acb2aeb2aeb3aeb" 

280 DATA "120404aSaaaB9a9c938*9 
ea49ca49*aebecedce2dce4dce4dBdad 
cd4c0caccc4bcc4bcclbdbdad9d0c047 
«a«9«dcb4a»ti»ccd4ccd2ccd3ccd lccd 
lc8cacBbabcblaBaaacal9*acb4a*bcc 
be 9ccd4ccddc U beb" 

290 DATA -|2291laebbc9ccdUt04c 
nflr*4tldddccr4bcclb8babcb labb9bc(. 
4bbr9ccdlcedc*4do*cf2*dec*ldce4d 
8dfdadcd«cbrl9rtrpldBdadcd4c0cacce 
4b8babbb9bcc4bcccclbbc9ccd4cbd9d 
C*4tJc*c*4dc*cc4d" 

300 DATA "1271lcoce4dc**ocf4*cf 
d»BdadCd4c8caccclbebabcb4acbOa9a 
bb9bcc4bcclbBbabcblar>e9bbc9ccd4c 
bd9dc*4db*f ea*cvld80atfcd4ccdlc8c 
ac8babcb4acbcb4aebfCEMjcD4dce4d0d 
addrdhcb4adaca49" 
310 DATA " 1261 Ical9t»a9acbl.i8aaa 

cal9ba9acb4abb9bbc9ccd4crdBcaccc 
Ibcc4b*codco4ddddcdbdacal9caba9a 
Cb4atb4abb9bcc4baccd4ccdcd4ccdcd 
4cbdfd9dc*4dc*c*ldcoco4d0dad0cac 
cc4bcccL 3bcc4bBb" 

320 DATA "12416dbcb3a8dadcd29ca 
ha9acb4jbb9brrhc9ccd3ccd3cbd9dc* 
2dC*C*4d8rladCd4r 8cacr8bah9aaa49ca 
07A9c92Qc9b999c*29b*9ach4a«bec4b 
ec0babcb4acbcb4ai>becbd9dc*4(jcocD 
Idc*c*ld0dadcd4c" 
330 DATA "12366cdcd4c0caccclbcc 

cc2bdbcb4a*bcc4bcccc4bbc9ccdlcbd 
9dce4ucpceldBdadcd2c8caccc2bbc9c 
cd2ccdcd4cbd9dccldcifC*Hdadcd4ccd 
bd9dcc2dBdad0caccc3bcCCCIb8bab55 
0oajd*S2rtBd7c7c7" 

340 DATA "13O6S54c7cB47c0e0c94O 
*9r a, I 9p.i55c b J j*bS2cc 7boccd?ccdcd 
4t«134C(»7d0daddcrc4bdbrt.iS7c.id9ci8 
d7d6c645c 6*6*7 if Db93299c «7989j9d H 
d 7d6d5d 483S0a3c 322b393c 443<?4r 344 
cDif6* 732b898e 920" 

Listing 4. 

lO DEF FN xta*>-16*<C0DE a*-40 
-139 AND a»(l» >"9"U+C00t »*(2>-
4B-139 AND a*(2)>"9") 

20 CLEAR 30766I LET K-30767I P 
RINT "Pro<jr.ir» 4 poking in data"' 
"Pl*an* wait" 

30 FOR A=100 TO 300 STEP lOt 8 
CAD LET t-VAL at( TO 31 I LET 

a*-at(6 TO >l IF LCN a*<>160 TI4 
EN CO TO 6 0 

40 HOR b"0 TO 79 
SO Lb I 1-fN x(a*lb»2<l TO b*2* 

2> >l POKE « , i l LET l - l - i i LET 
K*ll NEXT bl IF NOT «. T«N NEXT 
ai PRINT "Finished,no orroro"! 6 
TOR 

60 PRINT "Error in l in* *;a 
IO0 DATA "12737e92000a03407*7c7 

46c751d6dSc544d4c413c4o4*5o6t}753 
?7c8eftt7*8»9wd*bbefcaccc4bccS10b 
db33cb4sdnt.dl9ea32Lb4atlad9B8aBc8 
4 7c0d7d6<-623d5t>2c344c314i.O44c3t.6 
35*6c736c736*7*8" 

110 DATA •• l?3fl73!r93«r93Rn999ra 
49rapaeb34ecbd9(ic*4drp7d8dn6f dad 
cd4ccdtc8c32acdbeb2acb2acb2ada34 
d9d0d7c746d65l85a5d4c4b494b595c6 
45c 631 c 64rrftn*3c s 14*5*6*7S2bBV0c9 
J0c9c938b999eabb-

120 DATA ~>2086339b33c<.2b*t*dc* 
2dc«:e2dddSSdc9babcb4acb2abb9b53 
c r 2t>dbdad9S I d887a7c 73686a6c 61 SOS 

50a5d4c423c4c44383a3c3t2»Jc45J®4 
rftS I rSS4hS-f S9Sb696*731c84 7eBc918 
c9c93«h999*aS4rh" 

130 DATA * 123307acbeci:d2cBc51ac 
dbcb4aOaeo39d9d8rt7S3c736c7B696c7 
<6d60SaSc53404f494cS14b»9S*6*732 
b098c948b999ca49ce31ca29caca49ra 
55ca79ba9acb2acbcb4abb9b33cclbc)b 
Uad9BB32a0d 7664 6" 

140 DATA " 12819a6c 625d5d4d 3c 342 
c 3c 312*3*4bS95c633c 6»Oc615b69652 
c 71686a6r A4SflSaSd4c. 413c4839Je4*b 
t>657p7»llf'9B a Pb56*cbd9dc* 4 d c cc*32 
c>>4d(lddcce Uirthrb4adaS4ca29d9c948 
d0c047d75lc746d6" 

ISO OA IA - I I734c643e6c615c6t)696 
ti / V/b0VBc V28c9c 91 Ob999b a9«04cb3a 
cbcb4adajacal9ba9abb049bbc9ccd2c 
cd06cd tc8cac03cc4bcccc2bBb06ab8a 
04aad9dBd7c7l6d6c6d3c3J4c5c53484 
94b5956696*7*Rc9" 

160 DATA "Il786cacb0Sbc9c04cd4c 
8coceelbee05ec3b8b04abPajaca29ta 
04ca2989a9d8d7d605a 3c 534 r5bS9S*6 
i-/pttwS'O4ba<'iirb4a0af aaaea79cacaha 
049a0d9t>06f»c»dcoldc*04cir4ri0dadBr 
ac07Ubdaca49ca0V" 

170 DATA -1257l04a9c948c9b9V9ca 
'.9rt9,mcl7U60jj3t 324c3c344b395*6«7 
*S*9ifjbb049bcc4bbL9CCd Iccdcd4c8c 
acrthda04R9a9r9THOOaOi:OirU*9ba9acb 
2aCbCb4ahn9ohr9r04bd9dccldci;00ct! 
Jd0daddcdbt)adWi4" 
180 DATA "12118c910d8d7rt6Tftl585 

i.304d '.c342b393c4b494c344c584a4c4 
13t)494b595o6*7o0o9ba049ocb2acbcn 
4abbVbbi-.039ccd4ccd2ccd4c8eac02ec 

IbObabdaaacA '9cat?4cal909a900aBd7 
d6dEd403a3c342c3" 

190 DATA "11333c322b393b494*5*6 
b797c827bH9«c9lBt)90499cal9ba9acb 
4abb059bcc2bbc9ccd4cbdVb07c*2dcc 
I <1Rrfad048cacBb06abdad904d8B7a 786 
A685a5c5rS4484a4c423b494b595*6*7 
b090c9i0c9c930b9" 

200 DATA "U4099904cal9eaea39ba 
9abb9b05bc9c04cdlcbd9d06cc3d0dad 
8caccc4Drc06cc2bBbab058aaaca49ca 
Ca4909a904dBd7d6c645c6c625d5d4c4 
23*4*5b696c746b797i:847LB(.84 78797 
hBa807a7r776c7r7" 
210 DATA "| I746t6»797b898t,90499 

ba9acb4abb9bbc9c05cdlccdcd3cbd9d 
celdc*06c«3d0dadcdlccd06cd2c8car 
dbdad904d08797cG4 7cBe 047d 7*7cO*9 
ba529acb4acbcb2aeaaaO4d9O0aOcOI7 
«fBe9c a29c aca J9S9 " 
220 DATA "13I90a904d8d786a6c633 

B5a5B45294eSc635d5c544*5e6e7t847 
d 751 r 736*7*R*9c a4 9d9e 938*953*01: b 
4acb05cb7artad9d8rB17d75ld6d5d4d3 
c3l2»3*4c334d4c423*4*3*6c746d6r6 
3S*6*7*0c930dBd7" 
230 DATA "11040d6c645c6c716b797 

l>B9«t>99952c a 29c ac a49b a9ab b 9b05cc 
4bcccc Ibbc9c04cd3ccd3ccd3cbd9(3c* 
3dce2dc.e3dBd04<id8(.dLdbd*ca39caca 
39d9c 91 BdQc 04 7d7d6S2d5d4<. 4 23c 4c 4 
4 3b494r544n5c645" 
240 OATA "17106*6C 7 36*7e 037*8e 9 

18t»9ca49^acb4aebcc Ibbc9ccd7ccd05 
ed3cbd9dc*3dc*07c*3d0dadcd3cbd04 
9dc*4d8daddc51dbdad904c930d0d7d6 
85a5c544t(4a4c433c4 33c 4 336494*5*6 

*/DH52c928c9e940" 
230 DATA "11200e9c948b99904cal9 

Cj49ca29t.a49ca19B904aVc928c94Bc9 
48R09857b999ba9acb3acbcb3a8aaaca 
39ca79ra39ca29ca39ba9acb04*cbd9d 
CH4dep4rir*4dro4rtr*4d8d0Sadcd4ccd 
4ccd4edcdt>34dad9" 
260 DATA "13609c940d007a7c7l6c7 

c7Jbb?97c827c827c027b090*9cacbO4 
cbl acbi>bcc57BCCd3ccd2ccd2ccd3cdc 
dbi: U03daca 39d9d8d 7c 7c7c 7c 7c 7*7*0 
c9c 967d0d 7c 7i_ 7c7c7c 7C 7C7C 7c 7c 7c 7 
C 7t 7li 7t 7t 7c 7c 7c 7 " 
270 DATA "15393c7c7c7c7c7c7c7c/ 

r 7c7c7c7c7c7t 7c7c7c7C7c /c 7c7c /c7 
C7c7c7c7c7c7c7c7c7c7e7c7c7c7c7c7 
r 7r 7r 7r 7r7c7c 7c7c7e7c 7c 7e7c 7t 7i_7 
c 7c 7c 7c7c7c 7c 7c 7c 7c 7c 7c 7c023*31 4 
14 *323cOcOf Oec f 7 " 
280 DA1A "0778047ccf6c000000010 

381 WOOOl 87*7*4 4 4 4 7*7* 1808483830 
*9O03*7 f 3ce3ef e 7e+ 3c 4 183c7o 
* 4 6666661R183c 3cbddbBIB109343*4 6 
5*7419oooo9964oid08o3aoo4»oooooi 
01030206008060r0" 
290 DATA "10253c060»0b0272/7f 33 
1202020i 212 f a=6c 2020202000000iX> 
14 74 f 4 4*44 4 4 4 4 f ccOOOOOOOOOOOOO 

c»4G4c« f 4 4 4 4 4 t 4 4 34070100031 4 74 4( 
f f f4f f fffceOBOOOOOOOOOOOcOf84*44 
44444f4434070!00" 
3<tO DATA "4rR160000000004 4 f 4 4 4 4 4 

44 I (ff 4 4iXk>0000000000000030f 14 3f 
7 4 7 f f f f f fc f OeOcOeOBOOCKHIcOf 0484 r 
I * I * < I < f 7 f Of07030 i 01 oooooooooooo 
4444444(ffH<44 IOOOOOOOOOOOOOOOO 
oooooooooooooooo •• 

YOUR COMPUTER, MAY 198*1 83 



I I I C M l l l l l i l l l l M l l 3 4 2 0 
8 REM» CODE DATA • 5 4 3 0 
3 REM* DT I 3 4 4 0 
4 R e m Or t t f lO DECS « ' 4 5 9 
3 D t H M t M l l a t f l t t l 3 4 9 0 
>0 F o n N - 0 T O 1 4 l F O H M - 0 T O £ 3 3 l l » f : A O A l I F A - - I I H L X r t l 3 3 0 0 

roKr'i!ii3;<NiMiH,nic<c<iiiic)<TM 3310 
3 0 I C H 1 N 3 3 8 0 
3 0 FORN-OTOE33IPOKE 16384 . 1 4 , 2 3 3 I N C H I 3 3 M 
fiO POKE 1 6 1 2 0 . I £ 0 > P O K E 1 6 1 2 9 . 6 4 3 3 « U 
r e t-OP«.t3l , £ 3 0 i P O K E 3 3 . * 3 B I P O K C 3 e - e ? i P O K E 3 6 , H f 3 3 3 B 
0 0 PR INT 'CHECKSUM SHOCR.O BE t 0 ? U I 4 - 3 3 6 0 
9 0 P R I N T ' T H E N LMLtF, ' jUM I S t *C 3 3 7 6 
3 0 0 0 D A T A 1 7 3 . I . 6 3 . 1 3 3 , £ 5 £ , 1 3 3 , 8 3 4 3 6 9 0 
3 0 1 0 D A T A 1 7 3 , , 6 3 , 1 3 3 , 2 3 1 , 2 4 , 1 B 3 , 3 £ , 1 4 4 , 3 37W0 
3 0 2 0 D A T A £ 4 , £ 3 0 , Z 3 4 . 1 3 3 . 2 3 3 . 1 7 3 . . 6 3 3 ^ 1 0 
3 0 3 0 , 6 3 , 2 0 8 , 9 , 1 7 3 , I , 6 .1 . , 3 , G 3 3 7 2 0 
3 0 3 3 D A T A 2 0 O , 1 . 9 6 . 1 6 0 , , I 7 7 . £ 3 1 3 7 3 0 
3 0 4 0 U A T A I 4 3 . £ 5 3 . £ 0 0 , 1 9 2 , 3 2 , 2 0 0 . 8 4 7 3 7 4 0 
3 0 3 0 D A T A l « 3 , £ 3 l , 3 6 , 2 3 3 , 3 2 . I 7 C , £ , 1 9 0 , £ 3 £ 3 7 3 0 
3 0 6 0 0 A T A 2 4 , 1 3 3 , £ 3 ) , 1 6 3 , £ 3 3 , 3 6 , £ 3 3 . 3 2 3 / 6 0 
3 0 7 0 DATA 1 7 6 . 2 . 1 8 8 , £ 3 4 . 5 4 , 1 3 3 . £ 3 3 3 7 7 0 
3 0 8 0 D A T A 2 0 5 . £ , 6 3 , £ « O , C I 6 , 1 6 3 . 2 3 4 , £ e 3 . 3 . e 3 3 7 8 8 
3 0 9 0 D A T A E O B , £ 0 9 , 1 7 3 . . 6 3 . 8 4 . 1 0 3 . 3 2 , 1 4 4 , 4 3 7 3 0 
3 1 0 0 D A T A E 4 . 2 3 0 . I . 6 3 , 1 4 1 , , 6 3 . 9 6 , - 1 , - 1 3 6 8 0 
3SO0 DATA 1 7 3 , 3 , 6 3 , 1 3 3 , £ 3 £ , 1 3 3 , £ 3 4 3 0 1 0 
3 2 1 0 D A T A I 7 3 , £ , 6 3 . 1 3 3 . £ 3 3 , £ 4 . 1 0 3 . 3 2 . 1 4 4 . 3 3 8 9 0 
3 E £ 0 B A T A E 4 , 8 3 B . 2 S 2 , 1 3 3 , £ 3 1 , 1 7 3 , , 6 3 
3 2 3 0 O A T A £ 0 5 , £ , 6 3 , 2 C H , U , 1 7 3 , I . G 3 , 2 0 3 , 3 . G 3 3 9 1 ( 1 

3 £ 3 3 O A T A E B B . I . 9 6 . 1 6 0 . , 1 7 7 , 2 3 1 3 9 8 0 
3 £ 4 0 0 A T A 1 4 3 . 2 3 3 . 2 B 0 . 1 9 2 , 3 8 , £ 0 0 , 8 4 7 3 8 3 0 
3 S 3 0 OAT A 1 b"3, £ 3 1 , 2 4 , LOS, 3 £ , 1 4 4 , 3 , £ 4 . £ 3 8 , 2 3 2 3*->4U 
3£G0 D A T A 1 3 3 . £ 3 1 . 1 6 3 . £ 3 9 , 7 4 , 1 0 3 . 3 2 
3 2 7 B 0 A T A 1 4 4 . 3 . 2 4 , 2 3 8 , £ 3 4 , 1 3 3 . £ 3 3 3 3 B f l 

3£DO 0 A T A « e S . . 0 3 , 2 0 0 . £ 1 6 . 1 6 3 . 2 3 4 , ? B » , I , 0 3 3 9 7 0 
3 £ 9 0 O A T A £ 0 8 , 2 O 9 , 1 7 3 , , 6 3 , 3 6 , £ 3 3 , 3 £ , I 7 6 . 3 6 0 0 0 
3 3 0 0 OATA20F. , I , 6 3 , 2 4 , 141 , , 6 3 . 3 6 , - I , - 1 <".OftO 
3 4 0 0 DATA 1 6 0 . , 1 7 7 , £ 3 1 , 1 3 3 . 2 • 1 7 7 . 2 3 3 6 > 8 " 
3 4 1 0 0 A T A 1 9 7 , 2 , 2 B R , 6 , ? « n , I S 2 , I G , 20(J , 2 4 I 6 1 I B 

D n T n y 6 . 3 6 . 2 £ 9 . £ . 1 4 4 , £ . 8 4 . S G , 1 6 0 , 
DATA 1 7 7 , 2 3 1 , 1 3 3 , £ , 1 7 7 . £ 3 3 . 1 4 3 . 2 3 1 
DATA 1 6 3 , 2 , 1 4 3 , £ 3 3 . £ 0 0 . I S . * . 3 ? 
o n r A s o o . £ 3 9 . 9 6 , - 1 
REM 
D A T A 1 G S , , 1 3 3 . E 5 1 , 1 6 8 , 6 4 
O A T A I 3 3 , 2 3 2 , 1 6 8 , , 2 2 0 , 7 3 , £ 0 0 . 1 . 9 6 
O A T A I S O , , 1 7 7 , 2 3 1 , 2 0 1 . £ 3 3 , 2 4 0 , 1 3 
DATA 1 6 3 . £ 3 I . £ 4 . 1 0 3 , . 1 £ , 1 4 4 , 3 , 2 4 
O A T A £ 3 0 . 2 3 2 . 1 3 3 , £ 3 1 , £ 4 , 1 4 4 . 2 3 3 
O A T A 2 3 £ , £ 2 8 , 7 3 . £ 0 e . £ 3 6 , 1 6 3 , 2 3 1 
0 n l f t 2 4 . 1 C 3 . 3 E . 1 4 4 , 3 , 2 4 , £ 3 0 , £ 3 2 
OATA 1 3 3 , 2 3 1 , SC., - 1 
RFMiSORT I M I T t 

U A T A 3 £ , G 4 , 1 8 3 , ? 3 0 , 7 5 , 1 6 3 , 2 3 2 
O A T A I 3 3 , 7 7 , I 3 3 , 7 0 
n A T A l 6 3 , £ 3 l , 1 3 3 , 7 6 , 2 4 , 1 0 3 , 3 2 , 1 4 4 , 3 
U A T A 2 4 , £ 3 0 , 7 8 , 1 3 3 , 7 0 , 3 £ , 0 4 , 1 9 3 
DATA I B S , £ 3 £ , 1 3 3 , 0 1 . 1 6 3 , £ 3 I , 3 6 , 2 3 3 , 3 £ 
0 A T A 1 / « , 8 , 1 9 8 , 8 1 , £ 4 , 1 3 3 , 0 0 , 1 8 3 , 7 0 
DATA 1 3 3 , 2 3 1 , 1 6 5 , 7 7 . 1 3 3 , £ 3 8 , 1 6 3 , 7 0 
DATA 1 3 3 , £ 3 3 , 1 6 3 , 7 9 , 1 3 3 , 2 3 4 , 1 9 7 , 8 1 
D A T M 2 0 3 , 9 , 1 6 3 , 7 6 , I 8 7 . B O , £ « 0 , 3 , 1 6 9 
D A T A I 3 , 9 6 , 1 6 3 . 7 G , 1 9 I , H O , £ 0 9 
D A T A 1 6 3 , 7 7 , 1 9 ? . 8 1 . 8 0 6 . 3 . £ 4 , 1 4 4 , 2 3 9 
D I W A 1 6 9 . . 9 6 , - 1 , - l 
REM 
0 A T A 3 8 , , 1 9 3 , 1 6 3 , £ 3 I , £ 4 , I B 3 , 3 8 
O A T A 1 4 4 , 3 , £ 4 , £ 3 0 , £ 3 2 , 1 3 3 , £ 3 1 
DATA 163 , 2 3 3 . £ 4 , 1 0 3 , 3 2 , 1 4 4 . 3 . 2 4 
O A T A 2 3 0 , £ 3 4 . 1 3 3 , £ 3 3 , 1 0 7 , 0 0 , £ 0 0 , £ £ 3 
DATA 1 6 5 , £ 3 4 , 1 8 7 , 8 1 , £ 0 0 , 2 1 9 . 1 6 3 , 6 0 
D A T A 3 6 , £ 3 3 , 3 £ , 1 7 6 . £ , 1 9 8 , 8 1 . £ 4 
DATA 1 3 3 . 8 0 . 1 9 7 , 7 8 , 2 0 0 , 2 0 3 , 1 6 3 . 8 1 
DATA 1 9 7 , 7 9 , £ 0 8 , 1 9 8 , 9 6 , - 1 
D A T A 3 £ , 1 £ 8 , 1 9 3 , 2 4 0 , 1 . 9 6 . 3 2 , , 1 9 4 , 3 G , - 1 
HLKtSOHT SHORT. 

0 A T A 3 2 , 1 2 8 , 1 0 3 , s a o , I . 9 6 , 3 £ , , 1 9 3 , 1 6 3 . 2 3 I 
0 A T A 2 4 , 1 0 3 . 3 6 , 1 4 4 , 3 , 2 4 , P 3 0 , £ 3 £ 

6 1 * 0 C1ATA 1 3 3 , 2 3 1 , 1 6 3 , £ 3 1 , £ 4 , I B 3 . J E 
6 1 3 0 OATA I f , 3 , £ 4 . £ 3 0 , £ 3 4 , 1 3 3 , £ 3 3 , 1 9 7 , S O 
6 1 4 0 O A T A £ 0 8 , £ £ 3 , 1 6 3 , 8 3 4 , 1 8 7 . 0 1 , £ 0 8 , £ 1 9 
6 1 3 0 D A T A 9 6 , - ! 
6 1 9 9 H t M t S A " 
6 2 0 0 O A T A 1 7 3 , 1 . 6 3 . 1 3 3 , 2 3 4 . 1 7 3 , , 6 3 , 8 4 
6 8 1 0 O A T A 1 0 3 , 3 2 , 1 4 4 , 3 , £ 4 , £ 3 0 , £ 3 4 , 1 3 3 , £ 3 3 
£ 3 2 0 DATA 1 6 9 . . 1 3 3 - £ 3 1 . I C O , 6 3 . I 3 3 , 8 3 8 
6 6 3 0 O A T A 1 6 2 , I , I S O , 2 3 3 , 3 £ , 1 0 6 , 2 3 3 , 1 6 9 , 
6 2 4 0 D A T A 3 2 , 1 0 9 , £ 3 3 , 1 6 9 . 2 3 I , 1 6 6 . 2 3 3 
6 £ 3 0 OATA 164 , £ 3 4 . , 3 £ , £ 1 6 , 2 3 3 , 9 6 
6 £ 6 0 DATA 1 6 2 , 1 , 1 6 0 , £ 9 3 , 3 £ , 1 0 0 , £ 3 3 
6 2 7 0 0 < v r n i 6 9 , . 3 £ . 189 , £ 3 3 , 16£ , £ 3 5 . 1 6 0 , 8 3 3 
6 2 B 0 D A T A 3 2 , £ 1 3 , > 3 3 , > 6 , - 1 , - 1 
6 2 9 9 RFMiC.ET* 
6 3 0 0 O A T A 3 E . 6 4 . 1 9 3 . 1 6 0 , , 1 7 7 , 8 3 1 , 8 0 1 , 8 3 3 
6 3 1 0 0 A T A £ B B , 4 . 1 4 1 , , 2 0 4 , 9 6 , I 0 3 , 6 4 , 6 3 , 2 4 0 , 1 7 
6 3 8 0 O A T A 1 7 / . £ 3 1 , 3 7 , 9 6 , 8 3 • 1 3 3 , £ 
B 3 3 0 O A T A 1 8 3 . 3 £ . 6 3 . 5 7 , 9 6 , 6 3 . 1 8 7 . 2 . 2 0 0 , 0 
6 3 4 0 0 A T A 2 B 0 , | 9 C , 3 £ , £ 0 0 , £ | 9 , 7 6 , 1 £ 8 . I 9 3 
6.130 OATA 1 6 3 , £ 3 1 , £ 4 . 103 , 3 £ . 144 . 3 , 2 4 
0 3 6 0 D A T A £ 3 0 , ? 3 £ , 1 3 3 , 2 3 1 . 8 4 . 1 4 4 , 1 9 9 
6 3 7 0 D A T A - I 
6 3 9 9 REM 
6 4 0 0 O A T A 1 6 9 . . 9 6 , 1 6 3 , 1 , 4 1 , 2 3 4 , 9 , 6 , 1 3 3 , I , 9 6 
6 4 1 0 0 A T A I U 3 , 1 , 2 3 4 , 9 , 7 , 1 3 3 , I . 9 6 
« 4 £ 0 D A T A 3 C . 1 3 1 . 1 0 3 . 3 2 . 1 £ 8 , 1 0 3 , 3 2 . 1 4 0 , 1 9 3 , 9 6 
6 4 3 0 0 A T A 3 2 , 1 3 1 , 1 9 3 , 3 2 , , 1 9 2 , 3 2 , 1 4 0 , 1 9 3 , 9 6 
6 4 4 0 D A T A 3 2 , 1 3 1 , 1 9 3 . 3 8 , 1 * 8 , 1 9 4 , 3 £ . 1 4 0 . 1 9 3 , 9 « 
6 4 3 0 D A T A 3 E - 1 3 1 . 1 3 3 , 3 2 . 6 4 , 1 9 3 . 3 2 . 1 4 0 , 1 0 5 . 9 6 
6 4 6 0 R A T A 3 8 , 1 3 1 , 1 3 3 , 3 £ , 6 6 , 1 9 3 . 3 £ , 1 4 0 , 1 9 3 , 9 6 
6 4 7 0 U f l T » 3 2 . 1 3 1 . 1 3 3 . 3 2 , 6 4 , 1 9 3 , 3 2 . 1 4 0 , 1 9 3 , 9 6 
S 4 8 0 0 A T A 3 2 , 1 3 1 . I 9 3 , .12 , I 9 £ , 194 , 3 £ , 1 4 0 , 193 , 9 6 
6 4 9 0 0 A T A 3 £ , 1 3 1 , I 9 3 , 3 £ , £ 4 0 . 1 9 4 . 3 £ , 1 4 0 , 1 9 3 . 8 6 
6 3 0 0 0ATA3E , 1 3 1 , 193 , 3 2 , 6 4 , 1 9 3 . 3 8 . I 4 f> , 133 . 6 6 
6 3 1 0 D A T A 3 8 , 1 3 1 , 1 9 3 , 3 2 , 1 0 3 , 1 9 3 . 3 2 , 1 4 0 . 1 9 3 , 9 6 
6 3 2 0 0 A T A 3 8 . 1 3 1 . 1 9 3 . 3 8 . I £ 8 . 1 9 2 , 3 £ , 1 4 0 , 1 9 3 - 9 6 
6 - 0 0 O A T A - 1 

READY. 

David Rees 

micro f i l ing syste 

CBM FILES 
Till- FOLLOWING p r o g r a m is a cassette-based 
filing system for the Commodore 64. It can 
accommodate up to 1,000 different entry's, 
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 bytewise in memory, all routines 
having to access this being in machine code. 
As none of the file is stored as spacc wasting 
variables and part of it is stored in the 8K or 
RAM hidden by the Basic ROM - -10960 to 
49512 — a iarse number of entries can be 

1 REMtMAIN P R O G R A M * 

2 IFPEEK<43132><>173THENPWtNT"NO MACHlhC COOE'iEMJ 
4 V*53£48:P0KeV*3£,e:P0XEV*33,e 
8 E * r - r CAMMOT FIND THIS DATA" 
10 0 ll-r ( 14) ,Z (32 > ,0»( 16) ,rtlM«( 1 3 > : PR "0 
12 SNI" " " : CN*= " * SE »01SX»0 
14 O*<0 >•"><• sOS< 1 >*"M" :SX*<0) = "M*: SK«C 1 >«"F • 
16 0*<S>»"P-tO«<3>»-G' 
18 0*<4)»"R"10*<5>»*M-
£0 0 * < B > - " S * : 0 * < 7 ) n - 0 ' I 0 * ( 8 ) » " R -
PZ F«(0)»"H"<F«C1)»*C*:F*<?)«"S" 
a-4 F$(3 IF*<4 ) :F*<3)»"W 
26 AM«C0>ii-SURW^-lAN»( J >« "CHRISTIAN 
27 ANi:<2)«-F0RM" I flN*<3 ) • "SE« " 
23 Fr)RN=0TO3iftN*vN*8)=-OPTION NO.•+STR*(N+1):NEXT 
3® SN«>'REAS*ICN»"*OftV10"1Y»2'SE"3!SX•I 
40 r i ' 0 ) - 0 : Z < l ) i Z < 2 > >0: Z <26 > "0 
96 rT*<2 >• "NO" S Y^'»<3)-*RD" I YY»(4)« - 7H- !1-Y»<5>» *TH-
98 SUC<0 > « "MATMS * < SUt < t ) • "ENGLISH • : SU'4. (2 > • " "tSU*<3)»' 
99 FORN«OT03iftN*<N+4>"-SueJECT SET "+SU»<N>INEXT 
100 PRINT'^iaiDPTlONS CHOICES-
102 PRINT"««1> DISPLflY ft GIVEN SET OF DATA * 
104 PRINT-®;) AOD t-CW PUPILS TO ft YEAR GROUP* 
1B6 PRINT-®) CHANGE PUPILS CI ATA" 
toe PRIMT"»1> DELETE A PUP1L-
110 PRINT'S}) LOAO FILES" 
112 P R I N T " » ) SAVE FILES* 
114 PR1NT"M7> CHrtNGE 0-21 £-3J 3 -4 /5 -0TH YEAR* 
116 PR I NT " JS9 ) END* 
120 GETA*iA»VAL<A*>1IFA-0THEN120 

1FA•BTHEN350 
IFA-9TMEN120 

126 ONAOOSUB200,400,300,700,800,830,060 
128 GOTO 100 
200 PRINT-LMCHOICE OF OATA TO BE OISPLAYEO" 
E01 PRINT* OtSPLAYi" 
2B2 PR I N T ) A GIVEN SUBJECT SET* 
204 PR1NT-S2) AN OPTIONS SUBJECT GROUP * 
£06 PRINT*®) n GIVEN FORM" 
200 PRINT"*)) A GIVEN YE ftp OY FORMS* 

122 
124 

a i e P R I N T * ® ) 
212 PR INT-®) 

A GIVEN YEAR BV SUBJECT SETS' 
RETURN TO OPTIONS" 

214 GETA«:A=VAL<A*)i1FA.0THEN214 
216 IFrt»6THEf«E TURN 

218 IFA >5THEN514 
?20 PRtNT*MECREEN< 1 > OR PRINr£R<2) OUTPUT" 
222 GETP*1PR=VAL<P*>1 tFPR<10RPR>2THEN222 
226 PR-PR-I 
228 PRINT-iisH ICH DATA IS TO BE DISPLAYED (ANSWER Y OR N>U" 
230 FORN-0TO13 
232 PR1NTAN»<N>, 
234 OETA»I IFA*< >"Y"ANOA*< >*N*THEN234 
236 P(N)»-<rt#-*Y">:PRINTft« 
238 NEXT 
240 HOSU8940 
230 0NAG0T0252,272.230,302,326 
232 PRINT-^ajTO OtSPLAY A GIVEN SUBJECT SETU" 
234 PR INT*»>LEASE IhPUT THE SlJBJECTy* 
236 INPUTS* 
238 F0R0-0T03 
260 IFS«-SU«<01THEN266 
262 NEXT 
264 PR1NT-U1NVAL1D SUBJECT*:G0T0234 
265 PRINT'IPLEASE thPUT THE SET (RANGE 0 - l 3 ) 3 * 
267 00=27+lNT(0 /2) lKK-15! IF I NT ( 0 / 2 ) < >0/"2THEM(K *240 
28B I S*>UTS£ I tFSE<0ORSE > I STHEWR INT "TRY AOA IN-1 G0T0268 
270 S<0)=SESGOTO3B0 
272 PRIMT'UsnrO DISPLAY AN OPTIONS SUBJECT GROUP* 
274 PR I NT" (FLEAS E ENTER OPTIONS MJt-EER ( I - © ) " 
276 GETft*ifl=VAL(A*)!IFA<0ORA>6THEN276 
278 O-rt- l 
280 PRINT-PLEAfiE ENTER SUBJECT" 
282 GETA«: IFA*-" *-mEN282 
284 F0RN=OTO13tIFft*-0»<N)THEN288 
286 MiXTiGDToeee 
207 D0=£9+INT<0/2 >:KK"15:IF INT <0/2>< >0/2THEM<K"240 
28B GOTO380 
290 PRINT'L^ODISPLAr A GIVEN FORM* 
232 FRINT-IFl.FASE ENTER FORM LETTER" 
2 9 4 GETrt*< I F r t * . - * "THEN294 
£ 9 6 FORSE-0TOS: IFA*=F*<SE>THEN300 
238 NEXT1GQT0234 
300 0D»£6iKK»36!GOTO3B0 
?02 tFPR=ITHEN0PEN1,4 
363 PRINT-jaBTO DISPLAY YEAR *Y * BY FORMSU" 
304 F0RN«CT03I IZ <N)»0I NEXT 
306 Z <26)=36 
308 FORKKS0TO3 
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vsra 
Figure 2. One Entry (32 bytes) 

BYTE NO,: 

Description: 

1314 2526 2627 2829 31 

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 

5 

stored. An added bonus is that the Basic 
program can be stopped — e.g., as a mistake 
or lo check the listing — and the file will 
remain unaffected. You can simply start the 
program again to find everything intact. 

The whole program can be thought 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 infallable e.g., if one number is loo 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 will 
probably be the most important parts to you. 
Part -1 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 n 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". 
1 gives a list 

To 
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 ihree entrys. liven if you are not satisfied 
with three facilities, there is still anoter 5K of 
room for more Basic routines. All the above 
has been to do with Part 2 — everything up to 
line 997. liven this is no the end of ihe 
program flexibility. Figure 2 shows the 
present structure of each enry, and figure 1 
shows how it lies in the main file. If you are 
noi 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 I for which variables do 

Figure 1. 

ENTRY 1 — 

ENTRY 2 
GROUP 1 

I i 
1 

-(Year 2 in example) 

ENTRY 93 1 
ENTRY 94 _ 

MARKER ENTRY 
GROUP 2 
(Year 3) 

GROUP 4 

ENTRY 1 GROUP 2 
(Year 3) 

GROUP 4 
ENTRY 2 | 

GROUP 2 
(Year 3) 

GROUP 4 

| MARKER ENTRYI J 
(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 I. 

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). 
FS<7) Strings for each form, 
Z(31) Anding number for sorting 

entrys. 

310 AS = "|FORM-*STRStY>tF*<KK> »-Jfl" :SE=KK 
312 1FPR»0T>IENPRINTAS: RDT0316 
3 1 4 P R I N T M I , A * 
316 GOSUOlSOOi IF£ = 1THFN3SE) 
316 ROSUBSIUU: IF£< > ITIICtOlfl 
320 E«0:SN*=» " : CN»- * *:l\EXTXK 
322 IFPR™1THENCL0SE1*PR-0 
32-4 G0T0392 
326 HRtNT'wiatjro DISPLAY YEAR" Y* BY SUBJECT SETS" 
3 2 3 PRINT -MBJM ICH S U B J E C T DO YOU WISH TO C H 0 0 S E ? a * 
3 3 0 F O R N - B T Q 3 I P R I N T ' B ' N T 1 , S U * (N> ! NEXT 
332 PR INT'HSrNTER NUhCER' 
334 GETSU* • SU•VAL<SUS> : IFSU< 1URSU >"JTIICN334 
336 SU»SU-I 
333 FORN-OTO31i2<N>^0:t-CXT 
340 KK*13: IF lNT<SU/,2 ) < >SU/2THENKK-240 
342 Z <27* INT(SIJ/2> > <*KK 
344 IFFK=1THENQPEN1.4 
346 PORKK=0T015 
3 4 A 3 < S U > = K K : A * « " * " • S U S C S U I * " S E T " + S T R * < K K ) • " M * 
3 5 0 IFPR=OTHER»FR INTRT*:GOT0354 
3 3 2 P K ] N T I I 1 , A * 
3 5 4 GOSUBLSPLOI I F F - I T H E N 3 S S 
3 5 6 G O 5 U B 2 1 0 0 : J F E O 1THEN35K 
33G NEXTKK 
3 6 0 I F P R = I T H E N C L O S E I ! P R ' D 
3 6 2 6 0 T 0 3 9 2 
3 8 0 I F P " 1 T H E N 3 P E N 1 , 4 
3 6 2 F W N - 0 T O 3 1 TZ FN>-PHNFXT 
3 8 3 I F P R * 1 T H F N O P E N 1 , 4 
304 rcDOI 'KKIPRJNT'a" 
3 3 6 GOSUB13QO!IFE»1THENRETURN 
3 8 8 G O S U B 2 I 0 0 : I F C < > I T H F N 3 R R 
3?F) IFPRN ITKENCLOSE I I P R - 0 
3 9 2 P R I W T ' T T F R E S S AMY KEY TO RETURN TO O P T I O N S * 
334 GETA*:IFA«-*'THEN334 
396 RETURN 
4«8 PRINT' jacro ADO NEW PUPILS TO A YEAR GROUP" 
402 G0SUB940 
4 0 6 F O R N « 0 T O 1 3 I P C N ) = I 1 N E X T 
4 0 8 PR INT"HOW MANY P U P I L S ARE TO BE ADOEOIJ* 
4 10 INPUTA: IFA< ITHEISRCTURN 
4 1 2 PR I M T - M I - A " P U P I L I S * ! : IFA > I THENPR 1 N T " B I B 5 ARE * > 
4 14 P R I N T * DE ADDED TO THE * Y ! Y Y * < Y ) " YEAR" 

4 1 6 S O S U O 3 0 0 ! IFC A0THENPR K-4T" UFTRY A G A | N * : G 0 T 0 4 0 2 
4 18 F O R N N ' J T O A 
4 2 0 P R I N T ' L B T U P I L N U M B E R " W U " 
4 5 2 G0SUB5G3 
4 8 6 G 0 S U 8 5 5 8 
4 3 R G 0 S U B 5 7 4 
4 4 0 G0SUD3SG 
4 4 6 P R T M - T F I U B J E C T S E T NUMBER (ENTER 0 IF NO S E T " 
4 3 0 FORN=OT03 
4 3 2 PRI N T - H E N T E R " S U « < N > * S E T U " 
4 3 4 I M > U T S < N ) : I F S <N> <0ORS <N> > I S T H E N 4 5 2 
4 5 6 F*XT 
4 5 6 PR T N T " H 5 U 8 J E C T W I T H I N AN D P T I O N " 
46W PR I NT"ENTER - X ' IF NO SUBJECT I S REQUIRED* 
4 6 1 F O R K - 0 T O 3 ? P R I NT* SJJPTION NUMBER" K • 1 * U " 
4 6 2 G E T O P * : I F O P * - " " T H E N 4 6 2 
4 S 4 F D R M = 0 T O 1 5 1 1 F O P * « O *CM ) T H E N 4 7 0 
46G NEXTM 
4 6 B P R I N T ' S U B J E C T NOT P R E S E N T : T R Y A G A I N * T G C T 0 4 6 2 
4 7 0 0 ( K ) = M : P R I N T 0 P « J 0 P * < K >=0P*INEXTK 
4 7 2 P » 0 1 G O S U B 1 7 0 0 
4 7 4 G O S U B 9 O 0 : I F C - 0 T H E ^ P R I N T * I J T R Y A G A I N " < G 0 T 0 4 2 2 
4 7 6 QOSUB1OC0 
4 7 3 T-R.XTW 
4 3 0 RETURN 
5 0 0 PR INT" JAATHANGE A P U P I L S ' DATA * 
5 0 2 GOSUB940 
5 0 6 F O R N = 0 T O S 5 I Z < N > » 2 5 5 I H C X T 
5 0 7 2 < 2 6 J = 6 4 
5 0 8 PR 1NT"EFLEASE ENTER THE P U P I L S " « • 
5 10 G 0 S U B 5 6 2 
5 1 6 GOSUB56Q 
5 2 2 G 0 S U B 3 8 6 
3 2 4 FORN»0TOI 3 I P ( N > " 1 S F E K T 
5 2 3 P R I N T S N * " " C N » " ' S K C ( S K ) 
3 3 0 GOSUBDO0I IFC«0THFFSFRINT"TRY AGA IN* : GOTO50B 
5 3 1 PR I N T " J ' 
3 3 2 O O S U B 1 5 0 0 * 1 F E • I THE NPRINT * P U P I L NOT P R E S E N T : 

TRY A G A I N " 1 G O T O 5 0 8 
3 3 3 PR INT "II* 
5 3 4 G O S U O 9 0 0 « I F C ' 0 T H E W > R I N T " T R Y AGA I N " J GOTO50B 
5 3 5 G O S U B 2 2 0 0 

(listing continued on next page) 
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(listing continued from previous payei 
3 3 5 P R I N T / J H M M M K A U T i a N i ' 
5 3 8 P R I N T ' T H I S ENTRY HAS B E E N REMOVED FROM THE -
3 4 0 P R I N T ' F I L C . S T O P P I N G THE PROGRAM W I L L R E S U L T * 
3 4 2 P R I N T * I N THE E R A S I N G OF T H I S ENTWYJ iJ -
3-14 G O S U 8 1 7 0 0 
3 4 6 PR I NT * H B J - I AT DO. YOU W I S H TO CHANGE?* 
3 4 8 PR I N T " 0 ! A B O R T l l S U R N A P E 2 S C H R I S T I A N NAPE * 
3 4 9 PR ] N T * 3 1 FORM 4 : S E X S i S E T M J t - B E R * 
3 3 ? PR I N T " 6 1 OPT I O N S U B J E C T * 
3 3 2 O E T f t * : I F A * - " * T H F U 3 3 2 
3 3 4 I F A * - " 0 * T H E N S 4 0 
3 3 6 A = V A L < A » ) i I F A > G T H E N 3 3 B 
3 3 8 Or * \GOSUB3G2 . 3 6 8 . 3 7 4 . 3 8 6 , 3 9 2 , 6 1 0 
3 6 0 G 0 T 0 3 3 6 
3 6 5 P R I N T - J P U R N A M F < 1 4 L E T T E R S » « > U " 
3 6 3 th#»UTSN»! t r L E N < S N * > > l 4 T H E f 0 6 2 
364 SN»«SH»«* 
3 6 3 S N * = L E F T * C S N » , 1 4 ) 
3 6 6 RETURN 
3 6 8 PR I N T *iJCHR I S T I A N W W < 1 £ L E T T E R S M A X ) J -
3 6 9 I t * > U T C N * i I F L E N < C N * > > 1 2 T H E N S G R 
3 7 0 C N * - C N » * " 
3 7 1 C N * = L E F T * < C N * . 1 2 1 
3 7 2 R E T U R N 
5 7 4 P R I N T - H E N T E R FORM <H ,C , S , 8 , L , W > J " 
3 7 6 G E T A » i I F A « - " " T H E N 3 7 6 
3 7 8 F 0 R S E - 0 T 0 3 1 I F A * « F * ( S E ) T H C N 5 0 4 
3 6 0 NEXT 
3 8 2 GOTOS76 
3 8 4 PR [ N T A * i F * . - S T R * ( Y ) * F * ( S E > : R E T U R N 
3 B G PR I N T " t t N T E R SEX < M / F ) 1 X ' 
3 8 8 GE T A * i I F A » < > * M " A N D A * < > " F " T X E N 3 0 G 
3 9 0 S X - - ( A « - " F • » : P R I N T A » i S X * e A * t R E T U R N 
3 9 2 F D R N = I T 0 4 i P R I N T * U - N , S U * < N - l > : f - C X T 
3 0 4 P R I W I W U T S U B J E C T H J f B E R ' 
3 9 6 G E T A * = A S V A L < A * > l I F A < I O R A > 4 T H E N 3 3 6 
3 9 8 A - A - I ! P R I N T " [ J - S U * C r t > 

6 0 2 P R I N T ' H S U B J E C T SET NUMBER <0 I N NO S E T ) J " 
6 0 6 l h P U T S < r t > I 1 F S ( A X 0 O R S < A > > I 5 T H E N 6 0 6 
C 0 8 RETURN 
6 10 P R I N T ' O S U B J E C T W I T H I N AN O P T I O N " 
6 1 2 PR I N T " ( C H O O S E O P T I O N NUMBER < I - 6 > * 
6 1 4 GE T A « i A " V A L < A * ) I I F A < I O R A > 6 T H E N S I 4 
6 1 6 P R 1 N T " U " A . f l a f l - I 
6 2 0 P R I N T * ( P U B J R C T W I T H I N T H I S O P T I O N * 
6 2 2 P R I N T - E N T E R ' X * I F NO S U B J E C T I S R E Q U I R E D ' 
6 2 4 G E T S * « I F S * » * " T H E N 6 2 4 
6 2 6 . F 0 R N - 0 T 0 I 3 1 I F S * » 0 * < N ) T H F N 6 3 2 
6 2 8 NEXT 
6 3 0 P R I N T - S U 8 J E C T MOT P R E S E N T f TRY A G A I N * i D 0 T 0 6 2 2 
6 3 2 0 < A > . N : P R I N T " U " S * " U * I O P * < N > « S » t R E T U R N 
6 4 0 F f l R N = 0 T O 131 P < N > - 1 SNEXT 
6 4 4 P R I N T ' W * ' G 0 S U B 1 7 0 0 
C4G G O S U B S O 0 ! I F C - I T H E N J 0 O 0 
6 4 8 G 0 T 0 5 4 G 
7 0 0 P R I N T * J S S D E L E T E A P U P I L * 
7 0 2 GOSUD340 
7 12 G 0 S U B 3 6 2 J G 0 S U B 3 6 8 
7 1 8 F O R N - 0 T O " | 3 I P < N > « I t NEXT 
7 2 0 F O R N - 0 T O 2 3 1 2 ( N > - 2 5 5 " N E X T 
7 2 2 F O R N « 2 6 T 0 3 1 i Z < N ) - 0 t NEXT I PR I N T * U * 
7 2 4 G O S U B 1 5 0 0 
7 2 8 P R I N T - H O O YOl) WANT TO ABORT ( Y / N ) ? " 
7 3 0 G F T A * : I F A * » - Y " T H E M * E T U R N 
7 3 2 I F A * < > * N * T H E N 7 3 0 
7 3 4 I F E - l T H E N / O O 
7 3 6 PR I N T * B I S T H I S THE CORRECT F I L E ? * 
7 3 5 PR I N T " D " D E L E T E " 
7 4 0 P R I N T * F » r I N D ANOTHER F I L E * 
7 4 2 G C T f l * ! I F A » = -F * T H E N 7 0 0 
7 4 4 [ F A * < > " D " T H E N 7 4 2 
7 4 6 O O T O P 2 I 0 
8 0 0 ppimt- I M finn D A T A * 
8 0 2 P R I N T - H I S THE TAPE I N THE CORRECT P O S I T I O N ? ' 
0 0 3 P R I N T - P R E S S - Y * WHFN I T I S " 
8 0 4 GE t r t * i I F A * < > ' Y * T H E 1 4 3 0 4 
8 0 6 S Y S 3 0 I 3 0 

6 0 8 X - P E E K O 6 3 2 0 > I Y " P F E K < 1 6 3 2 I ) 
8 1 0 X « X < I t I F X > 2 3 3 T H E N X - 0 ! Y > ' Y + 1 
0 1 2 A « X « Y » 2 3 6 : P O K E 1 6 3 2 0 , X I POKE 1 6 3 2 I , Y 
8 1 4 P R I N T - F I L E HAS B E E N SAVEO • A * T I ME " ! : I F A > t THEISPR I N T " S * 
8 1 6 P K I N T : A » P F E K < 1 6 1 2 8 ) < S 3 6 < P E E K < I 6 I 2 3 > 
8 1 8 X * ( 4 8 8 9 6 - A ) / 3 £ 
8 2 0 P R I N T ' S T ' O U HAVE SPACE FOR " X ' M O R E P U P I L S ' 
0 2 2 G 0 T 0 3 S 2 
8 3 0 P R l N T ' ^ O f f ^ A V E OATA * 
8 3 2 P R I N T * a i S THE TAPE I N THE CORRECT P O S t T I O N ? " 
8 3 3 P R I N T - P R E S S ' Y ' W H t N I T I S " 
0 3 4 G C T A * : | F A » < > " Y " T H E N R 3 4 
8 3 6 A X » < P £ E K ( 1 6 1 2 8 ) ^ 2 3 6 • PEEK ( 16 1 2 9 > - 1 6 1 2 8 > 4 2 1 / 1 0 2 4 
3 3 8 P R I N T - S A V I N G W I L L TAKE APPKQX "( \y. "SECS * 
8 4 0 S Y S 3 0 ] 2 0 ( R E T U R N 
8 6 0 P R l N T * i J a » 4 0 V E P U P I L S UP I YEAR ,REMOV JNG 3TM Y E A R " 
0 6 0 POKE 1 6 1 3 0 , 0 J P O K E 1 6 1 3 1 . 6 4 
8 7 0 S Y S 3 0 0 7 8 
8 7 8 F O R M - 0 T O l 3 l P < N > " 0 ! h E X T 

8 8 0 F O R N - 0 T O 3 I i POKE 1 6 3 8 4 * N , 2 3 3 • N E X T 
8 8 2 F 0 R 7 - 0 T O I 3 » 2 <N> - 2 3 3 * N E X T 
0 6 4 F O R N = » | 4 T O 3 l ' Z < N ) = 0 : « : X T 
886 SN»"'<<* < < 4 J < t k t 4 " 
8 8 8 Y » 4 

3 9 0 G O S U B I 5 0 0 : A = A + 3 2 l I F A > 2 3 3 T H E N A « 0 : B - 8 • I 
8 9 2 POKE 1 6 1 2 8 , A i P O K E 1 6 1 2 3 , B 
S 3 4 R E T U R N 
9 0 0 P R I N T - H I S T H I S CORRECT < Y / N > " 
3 1 0 G E T A « i I F A « - - Y " T H E N C - I 1 RETURN 
9 2 0 I F A « O * N * T H E N 9 1 0 
3 3 0 C « 0 ! R E T U R N 
3 4 0 P R ! N T - j « * > L E A S E ENTER THE YEAR < 0 - 3 > " 
3 4 2 G E T A » « Y * V A L < A « ) i I F Y < 2 0 R Y > 5 T H E N 9 4 2 
8 4 4 PR I N T Y - y * i R E T U R N 
9 3 0 P R I N T - J * I V - 3 3 2 4 8 
9 3 2 F 0 K E V + 3 2 , I 4 ! P 0 K E V » 3 3 , 6 
9 3 4 P R 1 N T " H T H A I * ' . Y O U . J " 
9 5 6 
3 3 7 END 
9SO R E M * I N S E R T A NAME * 
1 0 0 0 ] F Y > 3 T H E N Y « 3 
1 0 1 0 J F Y < 2 T H E N Y - 2 
1 0 2 0 P O K E 7 3 , Y - 2 1 S Y S 5 0 1 4 8 1 PR I N T " « " P E E K t 7 3 ) 
1 0 3 0 A - P E E K ( 2 3 1 > I B - P E E K < 2 3 2 ) 
1 0 4 0 POKE 1 6 1 3 0 . A ! P O K E 1 6 1 3 1 , B 
1 0 3 0 S Y S 3 0 B 7 8 
1 0 6 0 I - A * B * 8 S K 
1 0 7 0 L ' L E N < S N » > I I F L < 1 T H E N 1 1 0 0 
1 0 0 0 F O R N - I T O L • M * - M I D * < S N » , N , I > 1 V = A S C ( W « > 
1 0 3 0 POKE I * N - 1 . V i S E X T i I F L - 1 3 T H E N I 1 1 0 
I 1 0 0 F 0 R N - L T O 1 3 i P O K E I * N , 3 2 l h C X T 
1 1 1 0 L - L E N < C N » > 1 1 F L < I T H E N ) 140 
I 1 2 0 F O R N - I T 0 L i M « . - M I 0 » ( C N » , N , 1 > t V - A E C < M C > 
1 1 3 0 P 0 K E I * N » l 3 , V ! f « X T I I F L - l 1 THEN I 1 3 0 
I 1 4 0 F 0 R N - L T 0 1 1 t P O K E I * ! 4 * N , 3 2 i r C X T 
I 1 3 0 B ( 0 ) X Y A N D 7 > » ( 6 E A N 0 7 > * 8 < ( S X A h O l ) * 6 4 
1 1 6 0 B ( 1 > « < S < 0 > A N O 1 3 > * t S ( I > A M } 1 3 > * I B 
1 1 7 0 B < 2 ) * ( S < 2 ) A N D 1 3 ) » < S < 3 > A N D 1 5 ) * 16 
] 1 0 0 F O R N - 0 T O 2 
1 1 3 0 8 < N + 3 ) • ( 0 < N > 2 ) A N D 1 3 ) * < 0 X N 4 2 + 1 ) A M 3 1 3 > * I 6 
1 2 0 0 NEXT 
1 2 1 0 F O R N . 0 T O 3 « P O K E I + 2 6 * N , B ( N ) 1 N E X T 
1 2 2 0 I F I < > 1 6 1 6 e T H E M > O K E 7 5 , Y - 2 l S Y S 3 0 0 8 a 
1 2 3 0 RETURN 
1 4 3 8 REMcREAO I S T F I L E NAhCl* 
1 3 0 0 F O R N - 0 T O 3 1 I P O K E 1 6 2 2 4 + N , Z < N > I NEXT 
1 3 1 0 F O R N - 0 T O 3 1 » P O K E 1 6 1 9 2 + N , - < Z <N> < > 0 > : N E X T 

I • I B 1 6 0 1 G O S U B 1 0 7 0 
I F Y > 3 T H E N Y » 3 
I F Y < 2 T H E N Y " 2 

1 5 5 0 P O K E 7 3 , Y - 2 i S Y S 3 0 I 4 8 I E > 0 I M , > 0 
1 3 6 0 S Y S 3 0 0 3 8 • X - P E E K ( 7 8 0 ) 
1 3 7 0 A - P E E K ( 2 5 1 > i 8 ' P E E K ( 2 5 2 > I I > A * 2 3 6 * B 
1 3 7 3 1FPEEK < I > • 2 3 3 T H E W R I N T E * I E - I I RE TURN 
1 3 8 0 A = P E E K ( 2 5 I ) I B - P E E K < 2 5 2 ) I I « A » 2 5 6 * B 
1 3 9 3 R E M » T R A N S L A T E * 
1 6 0 0 S N B - * " t C N » - " " 
1 6 1 0 F O R N - 0 T O 1 3 : X - P E E K < N * I ) I S N » * S N » * C H R » ( X ) 1 N C X T 
1 6 2 0 F O R N - I 4 T 0 2 3 I X - P E E K ( N * I > I C N » - C N » * C H R « ( X > J N E X T 
1 6 3 8 X - P E E K < 1 +-26 ) * S E * < X / 8 ) A N D 7 
1 6 4 0 S X - ( X / 6 4 ) A « 1 I i F * = > S T R * < Y ) * F » ( S £ ) i S X * - S X * ( S X ) 
1 6 3 0 X - P F E K < I + 2 7 ) i S < 0 ) - M A h D I 3 i S ( 1 > - I N T ( X / l 6 ) 
1 6 6 0 X=PEfTK< I t 2 G > i S < 2 ) = X f l M J 1 3 I S O > ' I N T < X / I 6 > 
1 6 7 0 F O R N " 0 T D 2 I X - P E E K ( I + 2 9 * N > » 0 C N « 2 ) » X A N D 13 
1 6 8 0 0 ( N * 2 » 1 > - I N T < X / 1 6 ) l O P * < N » 2 ) - 0 * < X A I > 0 1 3 ) 
1 6 3 0 0 P « < N « 2 + 1 ) = 0 * < X / 1 6 ) I N C X T 
I 7 B B P R * « " " 
1 7 1 0 I F P < 0 > = l T H E N P R » f P R * * S N « 
1 7 2 0 I F P < 1 ) - l T H E N P R * - P R * * C N * 
1 7 3 0 I F P ( 2 ) - I T H E N P R * - P R * > F * 
1 7 4 0 I F P ( 3 ) - 1 T H E N P R » - P R * + " - * S X » 
I 7 3 0 F O R N - 0 T O 3 
1 7 6 0 I F P < 4 * N > - I T H E I ^ ' R « « P R * » S T R * < S < N ) } 
1770 r*:xT 
1 7 8 0 F O R N - 0 T O 3 
1 7 9 0 I F P < 0 ' N ) = l T H E h P R * - P R » * 0 P » < N ) 
1 8 0 0 KCXT 
1 8 1 0 I F P R - O T H E W R I N T P R * i G O T O I 8 3 0 
1 8 2 0 P R I N T l » l , P R * 
1 8 3 0 RETURN 
1 3 3 9 R E M l S T O R E BACK AFTER CHANGES* 

2 0 0 0 GOTO 1 0 7 0 
2 0 3 9 REM»GET NEXT N A M E • 
2 1 0 0 P 0 K E 3 2 2 2 4 , 0 
2 1 1 0 S Y S S 0 1 3 8 : I F P E E K < 3 2 2 2 4 > - 2 3 3 T H E N E « I ' R E T U R N 
2 1 2 0 E " 0 • O O S U B 1 5 8 0 ! R E TURN 
2 1 3 0 E M ) 
2 1 3 9 REM»DELETE N A h E » 
2 2 0 0 G O S U B 1 3 0 Q I I F E " 1 T H E W » E T U R N 
2 2 1 0 POKE 1 6 1 3 0 , A : P O K E 1 6 1 3 1 , B 
2220 SYS30168 
2 2 3 0 R E T U R N 
1 0 0 0 0 X X - 1 6 * 1 0 2 4 
1 0 0 1 0 F O R N - 0 T O 3 1 « X - P E E K < X X * N > i P R I N T C H R » < X > J i l « X T 
1 0 0 2 0 X X - X X * 3 2 * GOTO 1 0 0 1 0 
R E A O Y . 
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MAKE MONEY WITH 
YOUR MICROCOMPUTER 

Most people buy a micro either to play 
games, like Invaders', orj 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 
tdmost 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 Leam 
* 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 . . . a lways 
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 Ijest 
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 'staff ' . . . 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 abouL computers, because there are 
plenty (almost too many!) 'ready-made' pro-
grammes already on the market . . . 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 Lhese 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 low . . . and certainly very small 
compared to its earning potential. However, 
either way, you may need a few 'add-ons'.., 
although, again, Lhese 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 much 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 
"Make Money With Your Mien 

computer", the practical, working manui 
that can guide you into this exciting nei 

field, costs just £10, post paid. There is a 3 
day sat is fact ion-or-your-money-bac 
guarantee, so all you are risking to find ot 
more about what could be the fastei 
growing part of our economy over the ne> 
few years is a few postage stamps. 

How To Order 
'lb order your copy now, just complete th 

form below and return it here. An< 
remember — the sooner you get it. the sooni 
you too can "make money with YOUR mien 
computer!" 

v Chartsearch Ltd 1984 • 11 Blomfield Street. London. EC2M 7AY 

I "MAKE MONEY WITH YOUR MICROCOMPUTER" 

To: Chartscarcli Ltd., 11 Blomfield Street, Ixindon, EC2M 7AY. 

Please send me one copy of "Make Money With Your Microcomputer" 
as soon as possible for which 1 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 

Address 

(Access/Visa/I )tnera'Amex) 

BLOCK 

CAPITALS 

HI.K ASK. 

Signed 

Postcode 

Date 
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Mit* Beam us 
A&F Software! 

CM64 BBC ELECTRON DRAGON SPECTRUM 

CHUCKIE 
EGG £7.90 £7.90 £7.90 £7.90 £6.90 

CYLON 
ATTACK £7.90 £7.90 

JUNGLE 
FEVER £6.90 J 

PHARAOHS 
TOMB £7.90 £7.90 

AVAILABLE FROM ALL GOOD 
COMPUTER SHOPS 
r.i 

fl&F Software^ 
Selected Stores 

Unit 8, Canalside Industrial Estate. 
Woodbine Street East. Rochdale. Lanes. 
OL16 5LB. Tel: 0706 341111 
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H.Wh vol' i-AT.R WANTF.l) u> fly a 747? Now 
you can — almost — if yon have a 
Commodore 61. What it lacks is detail it 
makes up for in safety — no hospital biils if 
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 will behave like the teal 
thine, and can be treated as a core lor vour 

own flight simulator. Calculations are located 
at lines 2100 io 2175 and 2500 lo 2999. Table 
I gives variable meanings so you can convert 
the program more easily. 

Careful with machine code 
When entering the program, be especially 

careful with machine-code daia, 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 and 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 sclect 
two airports in order of present location to 
destination, A choice of nine locations is given 

and their data is siorcd at lines 6100 to 6180. 
Vou ari given bearing to destination and 
distance, :is well as wind velocily and hearing, 
and you are asked to choose the amount of 
fuel you will need. After this, you can begin to 
fly the simulator. 

To work it, you must first know ihe 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. Xole thai if 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 - . 

Des t ina t ion bear ing : di rect ion of 
destination from your present position. 

(continued on page 91) 
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ZEAL 
SOUND BOOSTER 

FOR SPECTRUM 

• P l u g i n a n d u s e N o i n t e r n a l c o n n e c t i o n s 
• N o b a t t e r i e s n e e d e d 
• G o o d c l e a r s o u n d 
• O u t p u t c o n t r o l 
• L o a d / S a v e f a c i l i t y b u i l t in 
• Fu l l y g u a r a n t e e d 

BRING THE SOUND OF 
YOUR GAMES TO EXCITING 
LIFE FOR JUST £14.99 

(Including V A T t PS Pi 

NEWSFLASH! 
14" MICROVITEC 

COLOUR MONITOR 
SPECTRUM COMPATIBLE 

£285 (INCL VAT & CARRIAGE} 
v y y y y f ? y y y y ? f f f y f f T 

16K RAMPACK FOR 2X81 
£17.50 (INCL. VAT & P/P) 

Please send me (enter quantity in box) 
JSound Boosters @ £14.99 

IColour Monitors (Spectrum 
Compatible) £285.00 

• Rampacks for ZX81 @ £17.50 
Above prices include VAT/P/P/Carriage 
N A M E 

A D D R E S S 

I enclose cheque/P.O. for £ 

ZEAL MARKETING LTD 
VANGUARD TRADING ESTATE, STORFORTH LANE 

CHESTERFIELD. DERBYSHIRE S40 2TZ 
T e l e p h o n e : 1 0 2 4 6 } 2 0 8 5 5 5 

VIC TAPE BACK UP 

R E M I N D ftND REMOVE 
. .;• a i f •;. p t f j i P.J«=i'jL 

M M I N S E R T B f t C K U P T f t P E 
M M - £ : : < = : ' E ~ - ^ er 
M B A C K U P C O M P L E T E 

VIC TAPE B A C K U P is a n e w and unique machine-code 
program which can provide security backup copies of most 
V I C 20 programs currently available. 

• will backup most types of program, in BASIC or machinn-code 
• Detailed instructions provided 
• Very easy ro use. wilh audio visual prompting system 
• Mo risks to Original tapes 
• Works with Dli memory configurations 
• Allowance (or load errors 
• Expanded VIC may backup Commodore 64 programs 
• Writtftn far Raatn West, noted export in CBM,'VIC wogiarntmng 

Price £7.95 (includes VAT. post and packing - no extras) 
Send orders wilh Cheque'PO crossed V c payee' mode out to Level Solt-
ware Ltd to the distriouiors: 
LEVELSOFTWARE LTD, P.O. BOX 55. SHIRLEY, SOLIHULL 890 4SL. 
TEL: 021-643 6728 
tin-. [MogiBrn is void strictly on condition t*>ST pj<ch«»eis uie ii omy to take security 
hachii)! Cfi|ii<i>1 Upus thry own, (01 their ovvn use 
I li.i«> I-.k! ,iT«t (UHlutstODd tN? condition* and agrfrs to sbde by thtro 

Signature 
f*,AM£: 
ADDRESS: 

VC MM 
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(continued from page 89) 

IAS: inertial air speed, giving aircraft's toial 
speed in knots inc luding c l imb rate. 

VSI: vertical speed indicator, in feet per 
minute . 

Distance: distance to destination, in miles. 
Height: altitude in feet. 
Gear: status o f undercarriage. U p or d o w n 

— use keys U and D . 
Haps : status o f flaps. N o n e — n o effect; 

A1 id — gives extra lift; Full — s lows speed 
dramatically. U s e 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 o p t i m u m power — i.e. , at 
zero feet — desired and is directly control led 
by right (higher)/left ( lower) cursor key. 

Tips and conditions 
ELL: elevation. G i v e s rate o f change o f 

attitude e.g. if it is positive attitude increases. 
Control led by d o w n (higher)/up (lower) cursor 
key. 

A T T : attitude. Gives an indication o f 
desired angle o f ascent/descent, 

Fuel: gives fuel remaining in tons. 
Stall: during take-oft* this gives the speed 

that must be reached to start c l imbing in 
attitude. After this, it g ives the speed above 
which the eng ine funct ions eff ic ient ly . 

T i m e : gives flight t ime. 
All controls ment ioned above have auto 

repeat. One other control exists, g iven by key 
T . W h e n pressed, all distances and bearings 
arc changed as if 10 minutes had elapsed. 

T o help y o u start, here are some tips and 
condit ions . W h e n taking off , always make 
sure you have a high c l imb rate — e.g. high 
A T T and Flaps set to M i d — or y o u will crash 
when you leave the ground. Also, w h e n you 
(continued on page 93) 

Table 1. HH arbitrary constant (100000). 
F fuel VS vertical speed in metres per second. 
A P% actual power input by keys. A T % attitude. 
AP resulting actual power. GS speed parallel to the ground. 
HA maximum altitude in metres. XF x position of aircraft. 
L your attitude in metres. YF y position of aircraft. 
AS inertial airspeed (KmPH). w v wind velocity. 
SL stall speed (KmPH). BC wind bearing in radians. 
T R % turn rate input by keys. D distance to destination. 
BE your bearing. XT x position of destination. 
F L % (taps status: 0 = nine, 1 = mid, 2 = full YT y position of destination. 
G % gear status 0 = up. DB destination bearing. 

I RE<<<FLIUHT SIMlLAIORa 
1 «EM» BY DAVID REtfi • 
* REM« nerove Mere • 
s RIH< POR use • 
• o» i iEt.>:>oiFLK<eiTit>i<a>px-BiAPX»>ATv.>a 
? ccw.t J<£7K.OIA9*-BIO-O 
a P9tr.34Wlli.3IP'0KE34E77 .23IP0KC34£7e,£4e 
9 P0xcs<«7G. 
10 P0KC3I .O>POKE33.0 
£0 POKEM.tOlPOKC3E.E0 
10 V>33B4B>P0KCV*»t,ClF0«eV*33,B 
40 POKE ?040.£34IPDHEE04I ,B331POKESBJ E .B33 
30 POKEV»£I.O 
se POKEV. LEIPOKEVM . i7n 
70 POHEV »£ . £03 IPCKEV .104 
60 POKE V4 . £4* I POKEV <3. 194 
SO rOHEViO. 1IP0KEV4O, I IPOHEV4 | . | 
493 RCPMCCYANHCLB J • • IRIGHT I 
300 PR INT"fcJ- , • V1.10HT T. IMl|.ATOR* 
set Ktnitouis: 
3io PBIMT»»>.-tr OAVIO RICE <itt3>-
3IB REKHOUNJ 
MB fRINf'i TOO HILL PILOT A PLAM tCTbCCN * * 
330 PR IMT-AIRTO* re OF rtXJH CHOICE* 
3J» RtruCOkNl . . tftvft ONI 
34B POiwjf.-i^e-tr-
330 PRINT-TO LAM) VT)U MJTT »E<* 
MB PRINT-I. IJWCR 130 FT " 
3 * 0 P R I N T * ? , UMKK EOO KNOTS" 
370 PRINT'S. Vt BELOU HIS I l/HIM* 
3B0 PRINT'4, UESS THAN 0.4 MICE* FROM THEM 
383 PRLLFR- AIRPORT" 
380 Mr™t0krrt2)I0R£EN> 
390 PNIHT-Mfntc CHOICE OF AIRPCATS Jt« * 
BIO FORH«I6£S6TOIBBII« 
U£0 REAOAI LPA.- | IXEHEEO 
UL'3 ]FA"-£TKEN7»0 
l i t WKtN.fl 
E40 KEKTN 
BOO REAOAi FORK-HTtm I POM K.AINI : K IMIH-H > 11010040 
708 FO*N-tTOBIR£ftOA8<N> .K/SCNI . Y5!<H> l«XT 
703 FORN*BTOO iPRINTN. 1 .A*<N) <4X1 
70TI SCHKOirO 
710 P R I K f J t J H C M A IMPORT 00 YOU M l t H TO*) 
713 PR 1 NT * FLY FROM ">• 
7IB REMItOLUS 
7B0 P R I H T ' M I I ^ U T THE NUMBER .PLEASE 1 * 
7M IWUTA»<r.VAL<A«>-| 
739 IFf <OORF 1BTHCN7BB 
738 SCHItOum 
740 PR1NT-M4ICH HISPORR DO YOU U1SII ID ILY TO?' 
740 REMKOKTO 
730 PRlNT-*lf*UT THE riuDER .PLEASE 

7C0 I N » U T A » < T - V A H A 8 > - 1 
770 |FT<WRT>STHEM73t 
780 I F T . F T H I N 7 0 3 
789 REM* ECLt ) 
BOO P R I M T - j r O U M E PLYIK3 • 
309 REM< [OUMI. . [RWS ON] 
O l « P R I N T - V t O M «*>AR(F> 
S IS R E H t l O u m . . CRVt ONI 
BBO PRIKT'MTT) • ' | A * < T > 
H « t ttCMtmunl 
flJ4 PftlNT-MMGTAhr.E IOl*l 
693 0 > ( < 0 0 ! ( T I - m F I ) t i < ( r ^ l T I - Y X < F ) ) » l l « . 9 ) 
t 4 t P R I N T I N T I O / . I t e » > / i e i * M I L « * 
8 * 3 XF-XV.<F) iYF-Y>:(F> 
O4h *r.xzti)irt.r/,(») 
8 3 o m > x x ( f ) i K e > w t ( T i 
Ot« Vt»Wt<F>lY»»VS«T, 
8 7 0 00SU8 4 0 C 0 I D 8 - A N 
8 7 * REM<IOL*f>. . ( LERTI 
8 8 0 PR1NT"»EAR 1H3 • -JANJ • 
•100 W-IOi INtlHWI I >• IB I I O - I N T <<rf>Cl I 5 <38B > 
9B9 R C M l H W ! 
810 P R I N T ' I U I H ) VELOCITY I * l l l / T I W 1. 7 1 •KM>T!t • 
9 I t REM. ICIUM].. (LEFT 1 
9£« P R I N T ' B S E A R I N O ' l B l • 
: I4: I R I M M O b r o 
930 P R ] N T - # « M MICH FUEL tP i ' - I IA T I > C ) T " 
960 IM>UT F l l F F < £ £ OR F >80 THEN 
»7o F>jmir*ie>^io 
978 REM<ICt*4) 
EHtO PW1NT*«TA*E OFF WEtEHT IS < * • 2 £ 0 - F / • T < » C 
t u n K C n i K i k n n R v H ONI 
880 P R I N T - * P R E S S ANf HEY TO START-
933 OETAai I 7 ( l « - - * T V l C f e 9 3 
939 REMUCLB l 
i c o n PR I N I " B E A R I N G " . . 'TURN RATI * 
IAf>!) «EHat(IUII 
i s i e PAINT-MJEBTINHTION e r n H i w * 
1048 REM«tOfcH«3 3 
ic3o PR iNT'aaaatiAti * . . 'vt i • • 
>080 P R I N T - D I S T A V C E " ' , , ' H E l O M T i • 
lenii REHtfURi'LE I 
1070 P R I N T ' S . 
ICBO PR : P/T • | SEAR ICDUJIF LAPS i | • 
1030 P R I f f r -
IB98 RCH( [OW1I tORECNI 
l i f l o p R i N r ' H p o u c n ut>i' 
ii(i9 Hmtni iMt i 
l ite 
ll£0 PR1NT-L J 
I l£9 REMaCSftEENI 
1170 PRIN1"H9 3D 
II4B l*H INf -FEUL • * 

I 1311 
I 180 
I 188 
I 170 
I 189 
I 180 
I.WN 
1800 
13 10 
I9£0 

I'BJ'il 
H.10 
£038 
2040 
£049 
,'BMI 

IC33 
£039 
feet 
;*fw". i 
70K.* 
21 19 
£ I SB 
£ I £9 
£130 
a i sa 
£|4« 
£130 
£•33 
£139 
£inn 
£310 
*3I3 
£3£C 
j-ano 
£340 
£330 
«)B3 
e.t/n 
£439 
£400 
£483 
£4(0 e* co 
£4 70 
£479 
»400 

NtHIIUPlfll 
pmwt'axo: 

'IMIKEMT 
RE<1<ILEFT<3I 
FORN-OTO IB* RE AO A* I PR INT • • 
REM< CHOIE 1ICYAHI 
PR INT" I k " 
pn*EV«l' I 
BE-90•EL'£7£I8C»8 »t/180 
TI *•"oooooo*ikm•ioooeo 
CL-I83841C£-18878<C3>ICNOIIHA.30000 
eF:>.-ei.y.i 6&y.-av.isvs; i =3rsc£isrsc3 
Vi;ni|IWC)l(IUNI. [LEFT J. . tLETTI 
MIHT'M'Ml ' l ' . . T M C / I O t * 
R£M»..C —EFT 3 
PRINT. .001 * 
REK<[0W *̂31(RiaHT<4|..[LEFT! 
i f i n r ' a a t B r n ' KffiM/i.Ti'n * 
WEMMUPJ. . ILEFTJ 
PR IMT'D* T«II(W II INf (V30.£1J J -
RE«<. . CLEFT J 
PR)HTTAT<t>LINT(0/B.IB0*3>^I0*B * 
HEHIIUP I. . I LEFT 1 
REK<I0W<<4]. . I LEFT I 
pRim-aaar. IMT<A»>-« * 
RE"t 1 DIM] 11» IOMT.S I, . (LEFT) 
r m i r ' a n M l ' i H T i F i i o i / i o i ' i -
KIHI. , II.I I T ) 
PRITfT-STALL l ' I INIIM/l .7l l't * 
IFL>OAIOTA<OTHEMT!*̂ -£0ne«O-
IFL< >BT«ENTfl- I 
HCmiMi: 
PKIIO'IIIMC I*TI« 
F - T .ni'Jviiftiwni Iff ( .(iiicV -oip^.b 
AP'APK<<HA-L1̂ «O0O8 
IP A« < KLAMJi. - AP • < A S /W. » 
TF/:>TRK*TRŷ £0-< TBSKO I 
Mr •(• 1VV.<(L loiyioi |FPE><I80TiiCi«C>»C-3ee 
IF BE < I) THE NOT -lie »3I1« 
AB»A8-((|-<FLX-£>-«5X»I))<AS/10>»IMH-L)̂ MH 
At-At<AP.|,£-EL/IOO-V»/lCCO 
R5>AS«(AS<SL]<(L >0>/1£-SISM ATX/1«£.A> 
A?;*AB - crpo.r i/ioeoo -TR/io-Att<TRX> 
REfK IHll!>r I l(lvp«;l I 
K i r n ' M M H H U ' 
SYSCi ISYSC21SYSC3I IFL»»Af««K-8THEM»>S<l 
PR : NT I »F0K-00VlTHEt«413 
REK. . tR!GHT<B J. tUPl 
IT (iV,*n 1l*f tt'U | vl - MHMt.,s* Q-<40T0£498 
REM . . (RIONKfi I. tin- I 
PR 1 TfT • MMMCOhW 

(listing continued on page 93) 

YOUR COMPUTfcH, MAY 1984 91 



Ht(VCV 
CW»>()ltR< IQ»0> 
l i E/»ci«-»!B1i 

KafiB&Sfi&fl 
isTii ''"rrffrtjiT-j.v ii,J >. 

— - u u M M y i m 

I ts J i i t BflffH -I- 1 -i j. b . 40 iftii • in) run 
Prw (<;R) tor (CLP 

K IK ' i 'Villi • .;;. Jjfln 
j ' j ' ! ' • I : L - ^ ' I ' ! I ' • • • o t 

FIMBS 01" KARNAK - DRAC0NC4TS- ENCOUNTER - KIAMKO' 
MCHTM ARF P\RK - CHOCH-A HI JUCK - S000P - CUiB C(MS- A 
IHKSS AHJCA1JT5E—SAFR-CR\LKI,R-COIJIMINFE—AT f M 
MOUSfi- WRASIIOUT-n'VFTRAI\FR-.\CF.kACm-nV] I B 
WHIRS-SNAKER- sr\KlKhK lHAVNElTUNNEL-CONYl W 
Ml CnUNCUIST - KASK Tl T0R1A1. - SCOOP - W0RT1 INWTX-.V 
MUSTEK - KIXS&UUKENS - MAPOFl'K - MATHS QUEST-AUT 

F 2 \ w w » T f r H B S 
J N M K t i M I N i l D K U 

IAIN • CljOBAI.WAKII] - FK'.HTfRCOMM W) KMOCtUt 
ANtC - RACXMMMON - WON RTTK CHESS - AWVNCEI) 
DUiSC*! tJCHTNlNCPWriW).-COMPIT ASUJT - SI>IT 
:C3-P0IARB-MllftS-IXWPWTWA-RCAa>IJ)- I P 
LATMS - TYPE TRAINER - MttW&lANK - COUNTER BI AST -
KN MATHS MltiKTYWRJTER - BIKER -CETUIST - Ml SIC 

M L - MTARASE NU-R - SPREADSHEET W. * » IHOCESS M 

c 



(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 an 
acceptable landing, limits here being for 

anything short of a crash. 
When you have landed, you are given the 

time it took you to complete the iournsy, so 
that you can repeat the trip to try for a record 
time. Finally, all Print control characters have 
been Rented in case they do not reproduce 
clearly. 

(listing continued from page 91) 
24(9 IFFI-V.-FFXTHfr̂ filWriOOtOMOO 
EdS9 f>RINTTAB<l7)F 
2400 !PFL»<|rKCr*>MINT"NONE-i(SOTOE30O 
£434 [FFLXMTKENPRINT'MIO • >0070*300 
M » ? c m N i ' r u u , " 
2300 W>ASl<-irLSi*l )/IB«UINI I •nTX)/lGi!.U» I 
23N V5-V««Ml >g>isei<l-]>(M<M>l twe l̂ .3 
ESIO IF AIIIL t\nj 1,-0 THEN vs-E 
2320 L-L"VS/«01 £Fi.<OTW£fjieOitC 
;-sj's o3>cos<.Ar// ie2.i)>AS 
isja KF.XF.<OL«*iH<Of K/iouxuvisiwic> >̂ acco 
1340 YF-YT-<OS«CO»<•[!!/160 >-in, •COS<0C) >/3llOn 
esse D - < < x r - x r ) t 2 « t r T - T T > f z > T c . 3 
£ 3 ( 0 DC•INT<OC•10 I 0 

JF D<0.6 W L<30 THEN 3060 
K M H l -MF l » r » m i T l »T1 lTi"«TT 
2610 OG SUE-HMD I a(t»(NT 10 >SW 
1640 IF A O I I O S TMCM 1 l o c o 
2030 OtTAFI IFA»- *T-THEN370O 
«•»• ocroeece 
3IMH1 IF ns<30O flto A B S t V S X SOOTHEN 30£0 
30 ; 0 O0T0 in«« i l 
3020 IF O/.-l THEM 3040 
1090 nofoioroo 
3040 FORN»0TO9S9lW:Xl 
3©30 POKE341B6.OIPOKEV-Et.O 
.)!)» RCHllCLS IIBVS OHHORO.Nl 
3060 " W " ' OOMt i ' 
>070 PRINT-YOO LP'CEO AFTER 'MIDOITIO. 1 .£> J 
3073 PRINT' HOURS, "HIOFfT ]•.).£>• MtMS AMJ • 
30(10 PRINTWlDKTt».3,2>- SECONDS* 
30»0 PRIMT-OF FLtOMT" 
nee cm 
J7C® AI'TltigcHIOKni.;, I ) 1C*"MI0»<A». 1 .£> 
1710 0*VAL<0*>'l I 1Fll>3ThC>4I-BiQaSUB3300 
3/20 ei-CIHItBl 
37®9 T l»-C»"KIO»!»•,», I ><HIOB<AO,4,3 ) 
3730 F*F-AP^lOe 
3740 fC-VlilO 
37S0 KF*XP *<QS*SIH<OC*#/IOO> *UV fE1NC0C> 
3 7 ( 0 YF.YF XQOCDjKDC . , . (A0 J .'.A* i C O I I I C l >/tJ 
J 7 7 0 OUrO230O 
sasa lie 
39C0 C I > H I D « ( A t . e , l > l C > V m . ( C I ) M 
3010 oa-sr**<c> 
33E0 C»<.MIO*(A», 1 , 1 > > H ( 0 * < 0 * . £ . I > 
rui.'W tfi; h i k n 
33 S4 U N I 1NDI.I • 
•1000 D K « X 2 - X l I 0 Y - Y 2 - Y I 
40IO EO-'(OM<B>-(OTCO)>2 
4020 >F Ox-n 1 W N nN-»« lOOT040M) 
41530 Z'AOStOY/DX) 

41)40 AM-00 • A lh<Z >• IBO/ -" 
•1030 IF SO-E THE« AN- IBO-AW 
,u>60 ir 60*3 me« AN'tae<A» 
4K70 IF HO-1 THEN l \H . :» « ™ 
•1030 H I * I N T I « M I » / i a 
40-I0 RETURN 
3000 M ™ , , , J , . , 1 , , . J , , , J , , 
30 10 D A T A 2 3 5 . - 1 . 1 ( 3 0 2 
a (en D n T n i e o . 3 1 , i 7 M s , i - n i , 2 9 9 . 2 0 0 , 4 
3110 3 A T A I 6 0 . . 1 4 3 . 4 3 . 2 0 1 . 10? .200 .4 
S(£0 O A T A 1 6 8 , 1 0 0 . 1 4 3 , 4 3 . 1 7 7 . 4 3 . > 3 3 . i l l 
3130 D A T A I 6 0 . 3 0 . > 7 7 . 4 9 . 1 4 . 7 4 . 2 4 
SI JS OATA 1 9 7 , M l , 1 4 0 . 1 4 , 3 0 , 1 1 9 . 1 3 1 
9 1411 DATA I 7B , 1 I , 177 .43 ,£4 , 103 . 1 , 24 
3130 DATm 143 ,49 , £ 4 , 144 , 0 , 177 , 4 3 . i f , 
3 1 ( 0 O A T A 2 3 3 . 1 . 2 4 . 1 4 5 . 4 5 
3,-nn DATA 103, I O 7 . 2 0 I . 3 0 . 2 0 0 . 7 , ( C O . 3 
3210 DATA 1 6 9 . . 1 4 5 . 4 3 . 3 6 , 2 0 I . 1 0 . 2 0 0 , 7 

DATAIUO , 3 , ! •>*, I . 143 .43 . M . t c : , » 
3230 0ATA20I1.44, 1611..<I ,17.1, 141 , £ . 4 1 , 1 
3 ( 4 0 DATAteI . . £ 4 0 , 0 . 1 7 7 , 4 3 , 3 * . 2 3 3 , » . M 
3230 O A T A 1 4 4 , 6 , 1 7 7 , 4 3 , 2 4 , ( 0 3 . 2 . 2 4 
3700 I JATAI43 .43 .P4 . 103 , >0 , r 4 , 1 4 | , , I 0 0 
IS7C 0 A T A 5 6 . 2 3 3 , 1 3 , £ 4 , 7 4 , 2 4 , 1 4 I . t , £ 1 £ 
9;IM IIATA-H: 
930O CnTrt ( £ 9 , 137 ,201 .7,20(1,4(1 , IGO. IO 
9310 OATA173,14 I . £ . 4 I . I .20 I .0 ,240,10 
3310 DATA 1 7 7 , 4 3 , £ 4 , 1 0 9 , I , 2 4 , 1 4 9 . 4 9 
9330 0 A T A 2 0 I , , 2 4 0 . I . 9 6 . I 3 ( , t ( « . , 1 4 3 . 4 3 
9 !M« (lATAttfl 
3350 DATA 177 , 4 3 , 3 6 , 2 3 3 , I . . '4 . 1 4 9 , 4 9 
3 3 ( 0 C A T A 2 0 1 . 1 3 3 . 2 4 0 , I , 6 6 , 1 3 6 , ( 6 3 , 2 9 9 
3 3 7 0 DATA 1 4 9 . 4 9 . 0 0 
J 4 0 « CATA201 . 2 1 , £ 0 0 , 4 1 . 1 0 0 , 1 7 , 1 7 J , 1 4 I , £ 
S4 IO ( M IA4 I , 1 .£01 , 1 , 2 4 0 , 1 5 . 1 7 7 , 4 5 , 2 4 
3 4 I O DATA109, 1 ,04 ,,'OI , n , f « < l , i r , 11.11,C 
3430 OATA 143 .43 , 36 . 1 7 7 , 4 3 . 3 6 , 2 3 3 , 1 . . r4 
344o OATAtCS .£33 . 2 0 0 . 1 . I C O , , MS ,43 
54 30 OATA38 
3 4 ( 0 CATA16S.24, JiOl , 40 .10« . £0 , 1 7 7 . 4 3 . £4 
a» , '» 0 n l n t o 3 , 1 , 2 4 , 1 4 3 , 4 » . 2 0 | , tES 
34(10 onrAVtitt.s, l O u , 127,149,49,0a 
S1SO C f t T A J O I , , £ 4 0 . I . 6 6 , ( 3 6 , 1 4 5 , 4 3 
33C0 DATAOC 
3310 D A T A H 0 1 . 4 3 . £ 4 0 , 1 . B E . 1 7 7 . 4 3 . 3 6 
3920 0 A T A E 3 3 . I , 2 4 . 1 4 3 , 4 3 . E O I , 1 * 0 , 3 0 0 . 3 
9930 DATA 1 6 9 . 1 2 9 . 1 4 3 , 4 3 , B 6 , E O 1 , 2 3 3 
3940 D A T A » 4 d . I , 0 6 , 1 3 6 , 1 4 9 . 4 9 
3330 0ATAE6 
3 9 * 0 RCM 
3600 O A T A 1 6 0 . 1 0 . 1 7 7 , 4 3 , 4 1 , 0 6 . 2 0 1 , 3 £ 
9K10 DA Tf t?0U.4 , I C O . > 1 , 1 4 9 , 4 9 , S O I , 6 4 
3620 0 A T A 2 0 0 . 4 . 1 ( 9 , 2 2 4 , 1 4 9 , 4 3 , 1 7 7 . 4 9 

3 . . , 3 . - I , 1 6 3 1 0 

9t,: iu DATni . n . . '91 , l l . i l ,49 ,41 , 224 I , ?£4 
3 ( 4 0 OATRJOO . (CB,293 .9 r . . ;> ; » . E 9 I 
3649 0ATA2-I . 133 .231 , 1 7 7 , 4 9 , 9 6 , 2 2 3 . i -9 I 
3630 OATA! 7(1.0. I 7C . (36 . 16®, i 3 3 . ] 49 , 43 
5 ( 6 0 DATA 1 3 0 . £ 0 0 , £ 4 . 1 4 3 . 4 3 . 2 4 . 1 4 4 . I B 
II.,-11 (1ATAI 7 7 , 4 9 . 2 4 , ( 01 , £ 3 1 , 1 4 4 . 1 , 1 4 . 170 
M 6 0 OATACU: .ir.il, , 1 4 9 , 4 9 , 1 3 8 , 2 0 0 . 145 . 45 
3 ( 9 0 OATA 1 ( 0 , 3 1 . 177 ,43 , 2 * 1 ,2S« .PlIO ,4 
37AH OATA160, . 143 .43 , 160. 10. 1 7 7 , 4 9 . 2 4 
3710 O A T A 1 0 3 . 1 0 4 , £ 4 . 1 4 1 . S C O . 1 6 0 . 4 3 
3720 0 A T A 1 7 7 . 4 9 . 2 4 , 1 0 3 , 1 6 0 . £ 4 , 7 4 , 1 4 . 7 4 
3 7.(0 O A T A H , 1 0 9 , 1 0 2 . 2 4 ,14 1 , 3 ,E0B ,36 
3700 OATA 1 6 0 , 4 4 , 177 .49 ,:-fll ,i '^9,J '4p, 19 
9000 O A T A 2 0 e . | T T , 4 S . 3 6 , 2 3 3 . 1 2 7 , 1 7 6 , I , « « 
S t i c OATAr-l , (OS. 12B. 143 .43 .SE . 2 0 0 , 1 7 7 , 4 3 
SB20 0 A T A 2 4 . 1 0 5 . ( 2 7 . ( 4 4 . 2 , 2 4 , 9 » . 1 6 9 .128 

90DO IIAIO 149,49 ,'J6 
3P30 OATA96 
6000 DATA - 1 
fllOC OATA'WW Y W K ' . - S S O I . - I O E O 
( H O DATA 1OLAOOOW" , 3 0 . 0 3 3 . 3 
6 1 EO OATA'EDIt«UHGH" , 104 ,665 
r . i . rn n « i n » ( « : « • , m ; i , 3 7 5 
6 140 CATA 'B ldM lu lHAM" . £ 2 ( ,i»7B 
0130 OATA'HCATHROU* ,31»,1(4 
« ! ( 0 O ^ T A ' O A T U I C K - . 3 4 2 . 1 2 9 . 9 
(1170 I IATA'VTANJTEC-.330 .100 
6100 OATn-(l«l.V < l ' A H ( n > * , 9 2 S , - 1 0 3 
( ( • » KCHtlORCCNI 
7000 OATA-IE A • , "L T * , * L T * 
7 0 0 » HEM>ILEPT»£>, [P(JRPt.C>. IORCIN I . (PURP1.C 1 
701o 0ATA-»p2ri • 
70219 IMLN'L i 11 * . *L 1 I I * 
T02& K E H X U f T I I O l l l ' I ' N I . I P I w r u I . (NRCCNL. 1 PURPLE3 
T030 OATA'MOA T UO«L • 
7030 REH*(LEFT 1 
7040 C^TA"B~| | 
! 09ft OOIA'I | | | I I" 
703S R t K l l l f F H J HUM (ML. IITJBIXE1. 1CBEENI . 
7030 AC«»[PURPLE I 
7060 O A T A - B B H - 3 2 B . I B - 3 E H J • 
• 0 * 0 RCH' ICI .0 1 
inoiv, PWINT-̂ RASH-
HWRIL C(^( 94;'RI([ .OII'OKEV'EI ,0 
10040 FORNiOTOaOOlH KT 
10090 I'RIMT'VOLM ULFAKAOC 10 (PMtnO l lVtA • 
teeee PRINT AS.(OC^AOSIVSI 
l o e r o PR1MT"YAB0»" 
lAHittt I HT 
to«aa ffi'H* I f.i.r. I 
n e o r PPRRRR'.J YOUR UIM>6 HAVE NTRN RII>PCO OFF>* 
I I IOO POi tcv*e i , o 
H t A o y . 
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T.C/ VCIH U I C s t o r e s & g o o d c o m p u t e r s h o p s ! 
I N T E R N A T I O N A L ® 
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by SCOTT ADAMS 
WatK <2A& 6y 

MARK 6RUEHWALD 
- ( JOHN ROMfTA! r 



Peter Bart ley takes to the 
air in a duel to the death 
for two players. 

A 

9 
y 

a" S K ™ i K E S 

3 ^ 0 ^ 3 6 9 7 8 , 2 8 4 . P 0 K E 7 , 7 3 , 2 3 3 . P 0 K E 3 6 9 6 9 , 2 3 3 . 8 * - « " " ^ ^ 

IR 

ft 

73 ,FA»«--ftNMOeTM£fWtkT 

38 PQKe36074r8'OOTO8e 

S " D A T A 2 1 8 , 1 , 2 2 3 , 4 , 2 1 3 , 4 , 2 2 B , I , 2 3 I , 1 , 2 3 2 , 2 , 2 3 1 , 4 , 2 2 8 , 1 , 2 2 5 . 4 

I S E S S Z S : ^ r 4 T f t 3 ; , . 4 3 , 1 7 3 . 3 2 , , « . 4 1 , i a B . ) 4 1 . 2 4 e , a S . ) 6 8 . 2 3 3 . l 4 , , 3 4 , l « , 1 7 3 . 3 

, 2 4 , , 2 8 , 1 7 3 , 3 1 , . 4 3 , 4 1 , L 6 , . 4 1 , A « ^ , 1 7 3 , 3 , , L « , 4 , , 4 , 1 4 1 . A 4 3 , 2 3 . 1 7 3 

.31.143 
1 6 8 DATA 4 1 , 3 2 , 1 4 1 . 2 4 4 , 2 9 , 9 6 
, 7 8 REM*»»CHAR D A T r t » » * 

232,168 _ . -a „ ass,i)3,&g,113,10S,102, 
2 2 8 DATA 2 3 6 , 1 4 8 , 2 0 4 , 2 8 6 , 8 , 2 3 3 , 2 2 3 , 1 5 3 , 2 4 7 , 1 7 9 , 1 7 9 , 1 7 0 , o , 2 3 3 , I 1 3 , 

1 7 2 , 1 7 2 , 8 , 2 3 3 , 1 4 , 4 2 . 1 6 2 , 1 4 2 , 1 7 2 , 1 7 4 , 8 , 2 3 3 , 1 6 , 1 6 , 3 2 , 3 2 - 3 1 16,0 
2 3 8 D A T A 2 3 3 , 9 , 4 8 , 1 7 2 , 1 4 8 
2 , 6 4 , 6 4 
840 
290 
2 3 3 

2 6 8 ' O A T A 2 3 3 , 1 3 , 9 , 1 3 , 3 * , 1 , 1 3 , 8 , 2 3 3 , 1 2 , 8 , 1 3 , 1 3 , 1 3 , 1 3 . 8 , 2 3 3 , 1 3 , 1 , 3 , 3 , 3 , 3 , 8 , 2 3 3 , 7 , 3 . 

1 3 , 9 , 9 
2 8 8 0 A T A 1 3 . 8 , 2 3 3 , 1 3 , 9 , 1 3 , 3 , 3 , 3 , 8 , 2 3 3 . 1 a , P O K E 6 3 4 , 6 2 • P 0 K E 6 3 3 , 2 1 3 1 P O K E S 3 6 . 13 | 
3 8 8 POKE 1 9 8 , 7 • P 0 K E 6 3 I , 7 6 1 P O K E 6 3 2 , E B 7 • P 0 K E 6 3 3 ^ 

J L ' S T F O R A C H A N G E , here is a two-plaver 
game for the unexpanded Vic-20, based on 
that arcade veteran, Dogfight. You'H need a 
joystick bin ih:it is all. 

The objects of t he game are to stay alive and 
make points by shooting the other player 
down 01 by causing him to crash. There are 
lour ways of losing a life. 
• Hitting the runway — usually caused by 

attempting 10 take off downwards, or 
coming out of a dive too late. 

• Hying 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, lefi 
and right. 

Movement of ihe planes is fairly easy to 
master. Simply move the jovsiick/hit the kev 
in the direct ion you want to go and keep it 
pushed/depressed until you have reached the 
desired position your plane will (urn, but 
not on the spot. Taking your finger olf the 
key/releasing the joystick will 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-left direction 

(continued on page 99) 
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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 Micro" 

An amazing piece of programming, a great program. A year ego we would not have believed it was possible to do this. 
"Software Supermarket 

The only review satti 
'Speech la effective and 
must be el the Umlt ol spec-
trum capabilities, graphics 
are excellent and animation 
superb, A combination Of 
graphic? adventure maze 
and chase games makes 
this an unvsuoi fascinating 
and addictive program 
which must rank among the 
spectrum classics 
Value for money 
Graphics 700% 
Overall score 100% 

H.CW. 

Home Computing Weekly 

£5.95 

Fantastic CBM 64 
Flight Simulation 

A tabuious and realists 
tttghi simulation packed with 
hazards and detail. 20 
drffewt analog and digital 
controls reviewed by a 
professional pBot as a very 
unwabie and challenging 
diversion which will test the 
Skill ol pilots ol any 
standard I unhesitatingly 
recommend this game to 
anyone 

£7.50 

Available at W.H. Smiths 
Mail order and trade enquiries to: 

AbDex Electronics, 34-36 Bromham Road, Bedford 0234-213571 



{continued from page 961 

to a left-right one. Pushing the stick in the 
opposite direction will cause ihe plane to 
move in this direction, but it 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, if you want the plane to turn 
downwards, you would push the stick down 
first, and then hard right. 

The bullets have a range of six plane lengths 
after which they become ineffective, ft is 
impossible to shoot the other player if his 
plane is directly in front of you — in an 
adjacent charactcr 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 1 
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 and 100 may seem to be in an odd 
position, but they come into t h e i r own in 
conjunction with the On-Goto statement in 

(listing continued from page 971 
22B IFH >EflW)H-E H m W H » l l IFH-STHEW- 1 
PP5 IF I <0flM30-1 < "4TMENI • I +1 
I I I IF 1 « DAWD - I XTXEN1 - . - H !F t . 0 T H E N 1 - 9 . O O T O 2 4 0 

2 3 5 I F I > 0 A * O l - D < - « T H E N t - l - » 2 4 B , F I > o m c I - D > « T H E N > . l M . I F I - 9 T H E N , . ! 

o e s o 
2 3 3 P 0 K E L . 3 2 t l . - B I M - 0 

H I > v n M 5 B - 3 2 T H E « . O K E N , , e . N . N . O , P O . E N . 3 O 7 2 e , 0 . F O K E M , 1 B . 3 0 T 

0 8 6 3 2 7 6 P O K E N , 3 2 ' N - 0 « O - 0 1 6 3 o R J * f t < H 5 < 7 7 0 2 O R < H > > B 1 S 3 T H E N 3 0 0 

- _ n • n o '111 O ̂  ^ 
893 PRINT* 

3 1 0 I F F > W R « F < 8 M K * F T < I > T 7 7 M T H E » - K • A - B 
3 1 3 i m > « # « ) » < K » J r t < H ) l 7 7 e e T H B » - J l f t - > 
3EC IFJ-KTH£M»-J'*-3 
323 POKEW.0• P 0 « x ,« < POKEB ,IB•Q-B < FORR 

3 3 0 r i X T I P O K E V - l , » 

- 6 M T O 1 9 B S T E P - 11 P 0 K E B * 3 B 7 £ B , R h C < 1 > » M ' P O K E V 

333 

M l t P f t t 
AOE P O K E * , 9 < F O R U - J T O L E E " « H T . B T < 1 > 

i S ' S S v - l . l W . M - I S T O - B T C P - . M ^ O M V , . . ^ 

MB POMV*l ,«»BlTL«-T»iONftOOT08B, 100,93 
MS PR INT" 

F P E E K < 6 > - 1 1 T H E N 3 4 3 
3 
P 0 K E V - 1 , 1 3 3 I F 0 R S - Q T 0 B - 2 

- 8 . P O K E V - 1 3 . 3 9 + 0 ) * P O K E 3 0 6 9 B » B , £ + G 1 • P O K E S 

. P 0 K E V - 1 , 6 I P 0 K E V , 1 5 ' P 0 * E V - 1 3 , 3 9 

O V E R U 

370 FOHR-ITOl«W>f*XT.*»Keie»,0 
JTB ocmsi IFft*< >• 'THEMWN 

M 9CT0373 
RtftOY. 

line 360. This saves repealed definition of the 
plane positions both at the start of a game and 
alter 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 B 

ELECTRO 
...this is the add-on you have 
been waiting for. 
A switched joystick int 
for the Electron user. 

! Only £24.95 incl. VAT 

• Compatible with all "Atari-style" 
9-pin joysticks 

' Plug in cartridge design 
1 Tough plastic casing 
1 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 

L i J U S ^ J f 

STOP PRESS - Now available 
for use with our interface 
"Cylon Attack" by A&F Software 

3YT 
Flr«t Byte, Depl. YC. 
lO, Castleflelds, 
Main Centre, Derby. / <& 
DEI 2PI Tel: Derby / 
( 0 3 3 2 ) 3652SO / \ 

A Genuine First Byle Add-on / 
O 

\ 



GET TO GRIPS 
WITH 

ARCADE 
ACTION! 

QUICKSHOT II £11.95 
New improved deiigr. • Trigger t Top Fire Button * Auto Fire • Buili in 
Stabilizing Suction Cups • For use with any computer with a '9 pin D' 
type connector. (Atari Compatib e). 

BBC JOYSTICK 
I N T E R F A C E £11.95 

Simply plugs in • Compatible 
with any Atari type Joystick, 

e.g. Quickshot and Games 
Master • Suitable for use 

with all standard BBC 
Software. 

QUICKSHOT I £9.95 
New improved styling • J Fas: action fire- buttons • 4' foot lorgcord • 

Arcade Control • For use with any computer w:th a "9 Pir 
D' Type connector, (Atari Compatible). 

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 
plug* In • No artrtitionjl software • 
Co'-1pit.ible a: the flick of a %wi:cr, 
with Prctck (Ci.nor Keyi) Kewptton 
andSlncLur joystick Software. 
Compatible with my Aran Tyj>u 

e.g. Outdtirot or Catiei 
Muter 

BBC JOYSTICK 
SET £19.95 
Contents: Quickshot I Joystick 
Protek BBC Joystick Interface • 
In an attractive Gift Box. 

Z X S P E C T R U M JOYSTICK 
SET £24.95 

Contents: Quickshot I Joystick * 
Protek Joystick Interface • Air l iner 

—A Full Flight. Simulation 
Program (16K) • In an attractive 

Gift Box. 

VTSA Protek Computing Ltd. 1A Young Square, 
Brucefield Industrial Park, Livingston, West Lothian. 0506 415353. 

i 
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Hex loader 245 LET Z=0 Q -rj REM S*$HEX LOADER* £30 FOR K=1 TO LEN R5 STEP •-< e. 
100 CLS 2S0 LET C =ICODE (K) -23) * 1S+CO' 130 PRINT "STRRT RDDRESS" DE R$CK + I)-£3 A 40 INPUT S 270 LET T=T + C 150 PR IN" FINISH ABD.RESS 230 POKE N'+Z,C 160 INPUT F £90 LET Z=Z41 130 FOR N=5 TO F STEP 3 300 NEXT K 130 LET T=0 310 IF TOT =~ THEN GOTO 340 200 PRINT N;" - 320 PRINT 'ERROR - PLEFISE INPUT £10 INPUT PS PGP. IN" £20 PRINT R$;" = "; 330 GOTO 190 230 INPUT TOT 340 NEXT N £4-0 PRINT TOT 350. STOP 

AXOIGS 
Fm> IT W IT H the annihilation of their main 
battle licet the Galaxians have returned, this 
time with a completely revised battle strategy. 
Instead of trying to invade mir 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 fighters are 
sen) in to iry and soften up the opposition. 

Your task is to destroy as many of the aliens 
as you can. You score 10 for hitting stationary 
starships and 20 lot each moving figlilcr. As 
you progress the number of fighters in the 
battle 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 a Rem statement line 1 of KM) 

characters and edit it seven times to make 
lines I 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 

If everything is correct you should be 
rewarded by the number 17397 appearing in 
the top left corner of your screen. IT not check 
and a d j u s t your Rem s t a t e m e n t s 
accordingly. 

N/L 
N/L 
N/L 
N/L 
N/L 

Rem line 0 with 

When all is well enter the following as 
direct commands: 

POKE 16511.116 
POKE 16512.3 
POKE 16510.0 
POKE 16514.118 
POKE 16515.1" 8 

You should now have 
nothing alter it. 

If all is well enter the hex loader and reader. 
You will find that the computer will keep 
listing line 0 so after entering line It) as direct 
commands: 

LIST 10 N/L 
POKE 16419,10 N/L 

(continued on next page) 
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(continued from previous page} 
then enter the rest of the program. On 
Running the program you will be asked to 
enter the starting address for the machine 
code to be put. This is 16516. If a code has 
been wrongly entered stop the program by 
pressing Newline then rerun and enter ihe 
address at the start of the line you made the 
mistake in and reenter all of the codes on that 
line. 

You can enter as many codes ai once as you 
like but, please note each code is two 
characters long. 

When vou have entered all the codes, save 

the complete program on tape a couple of 
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 (ire. 
After losing one life the program should stop 
will) report code 0/0. 

If 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 lo enter the starl-
ing address of the code you want to read, If a 

mistake is found you can correct it in a 
manner previously discribed. 

When ihe machine code part of the program 
is correct delete the loader program line by 
line do not use new — then enter the Basic 
program. 

On Running the compleied 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. 

6 REM COPYURIGHT S.GRERUES 7 REM 25 DEC 1983 
1 0 P R I N T T R B 4 ; ' i 

15 PRINT 20 PRINT "YOUR MISSION IS TO F IGHT OFF THE INVADING RLIEN5.!1 30 PRINT "YOU HFLUE 3 LIVES," " 
USE KEYS ""5"" LEFT, ""3"" RIGHT RND ft if :i TI TO FIRE,", "PRESS KEY it *« i* ii TO CHANGE THE D t) T V " •A ! I J. 1 T I 35 PRINT 4-0 PRINT 4-5 PRINT 50 PRINT POINTS" 55 PRINT 50 PRINT if it " ' ^ 0 POINTS" 55 PRINT 70 PRINT II II II 1 :! M .-jrt 

X — V POINTS" 75 PRINT 50 PRINT " " • • _ POINTS" 35 P RI NT 90 PRINT TAB 4; ' JEH '; RT 21 T 97̂ 1 

3 5 0 350 

95 LET HI=0 100 GOTO 170 150 PRINT RT 11,4 J ; RT 13 , 9; "1 

300 CLS 305 PRINT "ENTER DIFFICULT^ (1 TO 10) ' I"1=EASY",,"10=HARD" 310 INPUT A 315 IF H 1 OR R> 10 THEN GOTO 310 320 POKE 15359 (R*10) 325 POKE 1554-1, (FLI£) 330 PRINT 335 PRINT ENTER SPEED 10 TO ?) "."0=SLOU",."9=FAST" 340 INPUT A IF R<0 OR R > 9 THEN GOTO 340 POKE 15SS5,<9-H} 390 GOTO 150 400 LET R $ = " " 
410 LE~ f\=PEEK 17232 +256 * PEEK 1 
420 FOR N=1 TO 4 
430 LET R$=CHR$ (PEEK A-128) -RP$ 440 LET A=R-1 450 NEXT N 450 LET S=UAL R$ 470 IF 5 > HI THEN GOSUB 500 430 RETURN 50.0 LET HI =5 510 LET R =17275 520 FOR N =1 TO 4 530 POKE R.(CODE A$(NJ+123> 540 LET A=A + 1 550 NEXT N 570 RETURN 170 IF INKEY$ <>•'" THEN GOTO 170 600 LET L =PEEK 16545 130 IF INKEY$ ="" THEN GOTO 130 510 LET R=PEEK 17282 +2S6 -FCPEEK 135 IF INKEY$ ="C" THEN GOTO 300 7233 190 LET L=U5R 15549 520 POKE IA+9 I , (L+156) 195 GNYN 680 530 IF L=0 THEN GOTO 200 200 PRINT RT Q . Q : ' • f e f e U ! H A . 1 * 640 LET L =U5R 1 7135 

: a 650 GOTO 600 210 G03UB 400 1000 SAVE " P O T g " 220 GOTO 160 1010 RUN 
15733 4.2* ,EFE002O03C302 5 17092 18F73600CD8fl422fl 776 

Machine code. 15^95: J.13500CD2Ai3C3i5 - Sic 17100 32437E0CFEfl5CflA5 * 10~4 15504 i 3 r 5 E . 0 5 3 D C 9 2 1 2 1 V 17105 a 594 
15812 0O190530C92ft7Bi0 3 1711 = D542 77EiC92fl0C4O • 545 

16316- EDSB324C5 32EF;.7rt - 962 1682C £32 3 3 5 0 2 2 1 2 2 0 0 . f S 17 i etl. J.15-321911210OCC a 263 
15521: B7050CEr-S298ED52 a 9 7 * a 17132 L A05207EFElBCC^r a 322 
16332 96SFS0E3523O0123 - 735 15535 2 3 2 3 3 6 0 3 2 1 2 0 0 0 i t m 217 17140 A2231OF72BOD20F1 r 701 
16540 ' 22324.0 7DC9QOO09A = l z 05823E0009210^03 r 1714 = C3197EFEP0200335 a 700 
15545• 4C21fil4.036032AOC a C9D8E?Cr5i40C632 9 1Z92 1 ' * 15Pr7£C'323600C3FE a 1022 

4 011850219115243 - I / a 15360 300DEIE51 -210013 3 59e 17164 06CCDfiA2rE04CCCfl a 11 74 
1556A. 0S20i f l77231310Ff i 50 3 155S3 720 17172; 42C305*321fl lAO7E v 7 1 -

111500ft7ED52223c - 535 15575• D1392 >3 ifl34.o227B40 900 17150- 9C 3C540 a 1091 
15580 432fl0C400E152335 a 30<a • ie33 i i i ; : : 3 i i 3 7 B e 2 2 0 r e 3 633 171SS: ISOS^-o : '-323QE16 a 22_ 
15532 0Sa30©lE36O02310 a 131 16692 ZE212 ?+!?7£rr,£F7CC = 1Z30 17196- O62O7EC580772310 s eee a "99 i e s e 3 JP4.SFEE70C964221 : 17204 -923032OF31520EC - 354 
155C +. 0C40233E03062077 2 335 16906 7SF5F7CCSE4-2 = 114.1 17212 11C3C3187BB220FB 1025 
16512 2310FC2«324.311ie a 555 1 a t • s S 114.0 17220 -9369C2BES211>942 - 399 
15620 00A7ED5222A34021 _ 7SP 1692c- 3 5002 3 36 0 0EB3506 S A23 1^225 ~E3CF51520O23El i = 15523 o i i ?064.036002310 — 374 15932 2338042522^34021 a 1 - 2 3 5 7700C3CBA33500C^ a 343 
15636• "•52^: 342360*CC>EE - 10^4 I f . 2 64.0 7EFE=^CC 754.2 3 11^3 1~£44 3flA2C9000000303O - 5 6 1 16544 i l21 i>942. iE213443 a 591 15345• FEFSCC ^r i2FEDC.CC = 1565 1~252 85ft5E4S7£a94 9C9C a 1345 
1£SS2 227S4-O237EFEO0C2 - A 30 15 355 76422AC24-37CFE0O 3 17280 5C9C9C50PIflESB flft - 13G4 
1555C 3-U1CO8AAOE50FCS - '55 7 16964- • 232C3500112100A7 S 17266 B894SF50«DftE949C s 1270 

291o005F2ftOC4O15 « 3G1 15972 r:r-52~EFE3DCC(S542 = 1195 17276 9C9C9C9-35050E54C a 1140 
15575 EO2PI784.073237223 a 763 16=f6C "5CCCC-t4.3FE51CC •s 14 i 7254 2CAft00254ft082adfi • 343 
: ; 5 3 4 . a 1207 15233 •."4 i3rE32CCC443FE £ 1355 17292 0C 02 i502254f t0024 - 225 
16592• 230D2dD4-10O>1.2323 - 15995 1SCC594-3FE00C 4.5ft 3 575 170»C<(» AA0O3 34-B02944R02 • 575 
15700 16F7CDESA121D942 a 109S : S 555 17305• 4f=3.C0323Afi000000 a 2 72 
15705: lE213td.3227S4.05E = 17012 4-2C32AC24.37CFE03 i 94.6 i » e O00O000000OO0O0C « 0 
15716: 2336237EFE0OCC«3 - 17020 302-m >4.0112100*7 • 673 17324 000OO0O0000000O0 a 0 
16724. • 4iFE01CCftft41FEO2 a 1015 ;"*025 ED5222C2A3C92100 3 545 17332 0O000000C0O0OO00 a 0 
1£732 ^CS141FE03CCC14.I 5 i i * s i 70.-15 C0C9136265237EFE m 640 0000000000000000 0 1574? 3E00127EFE05CCB1 - 345 1734-i. O02501183E00C91B 3 3S3 1734.8 t Pfl542CDCB42C921 a 1144. 
1574et 1.1FE35CCC141FE06 * 1174. 17052 1AFE008601133E0O V 4C2 1 7 W * 3AA30614232 33501 a 
15755 CCPA42FE1BCA31A1 a 1165 170S0• :?3S 0 ",E:-46C>942Cc s 553 17364 2310c 'SEir3C£A^Fe a 1245 
-676A trEG0C4t>e + 37!!CDC5 M 1256 1706? 3 795 . 7 3 7 2 i72011CDCB42C3CB a flgt 
' 5 - 7 2 - 795 1707r 7EE5200B237ESA25 = ?A3 42£ftC2 i 3 350O2100 a 455 • 15733• 23230DC,= A?41SI[>S S 653 l " 0 3 i O92323OD20F2C922 X 602 17333. 0028 C24.3210000C9 • 52 S • 

r 
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* WITH SCOPE YOU CAN WRITE TRULY 
i ORIGINAL MACHINE CODE ACTION! 

1- " T r t l S REMARKABLE PRODUCT 
* I .WiU revolutionise.programmin 

~ ^ on the Commodore 64. By using 
j - , . the simple plain English cornman* 
1 you can now write and publish yo 
) own garnes to compete with the 

-13X • professionals. Powerful yej easy t< 
• * use SCOPE will benefit beginner • 

TIOM . and Competent pfograhmer. / ' 
You will Handle a l tepects of 
Graphics, Sprites, Colour, 

| / -c / Sound, Music & Animation 
f / All in original super-fast 

machine code. 

COMMODORE 64 

c v 

1% 
* Comprehensive Instruction 

Manual * Tape Demo Routines 
* Free Membership of SCOPE User's 

Club * Programmer's Hot-Line phone 

cS V ^ 
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GOBBLER 
THIS GAME IS totally written in machine 
language and allows either keyboard or 
joystick control. It features i'Mode 1 high 
resolu t ion colour g raph ics , 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; if 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 will 
give access lo a tunnel entrance, but you still 
can't use it as both sides must be open. And 
do not forget the ghosts loo can make use of 

the tunnel! 
Your score is indicated on the screen as a re 

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 cat 
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 if 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 if you get the Game Over 
message. Just change the addresses given in 
table 1 if you want to set some of the main 
variables to your own playing standards. If 
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 tor any error after running it. Make 
a copy of it if 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 
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DRAGON 

Hextoader. 

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 LINEi":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 
1 9 0 Z-=VAL ( " S , H " +LEFT* (AS,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"iR=0:SOUND1,4:A=A-10:FOR T 
=1 TO lOOO:NEXTT:GOTOISO 
270 R=0:GOTOISO 
280 END 

start address and start entering the program 
line by line. 

An error check is included. I f you type it in 
in parts, then save each part as 

CSAVEM"PACMAN",26000,X,0 
where X is the address vou reached. Do not 

forget to load it before entering a new part, 
ave the complete program after 

"PACSCRN" 
with X = 32760. To play it tvpe: 
PCLEAR8:CLEAR 100,26000 CLOADM: 
CLOADM:EXEC 2600 

Table 1, 
Function Address 
Lives 26264 
Prog ram Delay 26644 
Pacman Delay 
Time Ghosts 

26697 
26290 

Value 
M 5 
M O 
10 255 
20-255 

Default 
3 
5 
20 
120 

Listing 2 Hex code. 
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VI.7U0 V7 IO HI n 7 9 I n tr 7W 26 8 6 J 9 0 
2 4 2 9 0 7U HI rt o o 8 / r i Ctl 8 / r r C2 A A I 
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A rubbish bin for your old 
has been. 

Yet more money for y 
bolt -ons. 

® 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, 

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. 
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The new Oric Atmos 48K. 

It beats the Lynx 48K,which costs over a third more, 
yet loses 34K. 

K It even beats the Acorn Electron and the BBC Micro which 
;c costs more than twice as much, yet loses 23K in high resolution 

graphics. 
e And while this may surprise you, it's totally in keeping with 
ts a company recognised in the computer industry for performance 

and innovation. 
n, Like its predecessor, the Oric-1, the Oric Atmos has the 

powerful loudspeaker and amplifier unit that prompted "Which 

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..1 

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. 

The new Oric Atmos 48K 0 R J C 



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) 
(movement) 
(distance) 

Pen life 
Parallel 
interface 
Temperalure 

range 
storage 

Humidity 
range 
Power 
supply 

Dimensions 

Boll 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 
inydirection) 
80 or 40 text mode (determi ned 
by software in graphics mode) 
INT(480/n-l) "6) 
f o r O - n - 1 5 

0.2 mm max 
0.3 mm max 
0.5% mox (x-axis) 
1% (y—axis) 
250 metres (825 feel) 
8 -b i t parallel UsesSTR08E 
and ACKNOWLEDGE 

18.3 to 35 JC (65 to 96iF) 
- 40 to 71°C (.40 io 160'F) 
10% 1o 80% relative non-
condensing 
Switching|>ower supply input 

200 - 240 VAC 
10%" wide 
67A'deep 
2 W high 

Atmos 
Technical Specifications 

CPU 6502A 
Memory Choice of 16K or 48K RAM 
Memory Minimum 48KRAM, max 64: 
(48K Model) 16K ROM external control 

signal s a I low use of f ul 164K 
RAM or maybe used externally 
to increase ROM/RAM 

Longuage Extended Microsoft basic 
Keyboard Typewriter style and pitch, 57 

keys,standard computer layout, 
additional cursor control keys, 
autorepeat facility, tactile and 
acoustic feedback 

Display Output for B&W or colour TV, 
RGB oulput for colour monitor. 

Text format 40 line x 28 rows 
Character SimilortoTeletext forma), 
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-Cnannel sound 
synthesiser envel ope control, 
amplitude conirol 8 octaves, 
noise channel 

Storage Most cassette recorders via 
DIN socket 300 or2400 BAUD. 
Disc Drive. 

Interface Centronics,expansion port, 
Hi-fi, RGB Monitor, UHF TV, 
cassette recorder 

Other Warm reset to regain control 
wilhoul 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 
Su pports u p to 599 fi les per side, four d rives single 
or double sided, 40 or 80 track. User definable 
configuration allows mixing of drive types 
including 5 W (five and a quarter inch) 
Extensive wildcard facilities 
Copy allows merging of basic and machine 
code files 
Utilities 
The Utilitiesare as follows: 

1. Backup Copy a whole disc 
2. Copy Copyafiletoanolher 
3. Del Delete a file allowing wildcards 
4. Dir Display directory listing 
5. Drv Set tlie default drive number 
6. Formot Format and initialise a disc 
7. Load Load a fi le (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 Storoa basic array as a data file 
13.Sys Change system configuration 

°ixir><mu ijcikitotrec I ailifiit; cf gCi^g*) pit is. 
Sf i V'olkK r. (Xi fHo nkx*vt' i node! £ may C r t fw** wirfi o i / roW i.. 

Available at Allders,Currys, Dixons, Greens, Harrods, Laskys, Rumbelows, Spectrum and Zappo 
Com puter Centres. 
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Listing 1. 
10 REM * * MACHINE CODE LOADER « * 
2 0 FOR I = # A O O O TO # A 6 4 C 
3 0 READJ 
4 0 P O K E I , J 
5 0 N E X T I 
6 0 END 
lOOO 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 , O , 1 6 8 
1 0 2 0 D A T A I 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 
1 0 7 0 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 B 7 , 1 3 3 , 6 5 
1 O 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 lOO D A T A 1 6 0 , O , 1 7 7 , 6 6 , 1 4 5 , 6 4 , 2 4 , 1 6 5 
1 1 l O 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 D A T A 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 , O , 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 
1 2 2 0 D A T A 7 , 4 , 3 2 , 6 4 , 1 6 0 , 1 6 9 , 1 , 3 2 
1 2 3 0 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 B , 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 0 A T A 1 6 1 , 1 5 3 , 1 8 9 , 1 8 9 , 2 0 0 , 1 9 2 , 1 3 , 2 0 8 
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 B , 2 4 5 , 1 7 3 , 8 
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 , B O 
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 f J 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 B 6 , 2 0 8 , 2 4 9 , 9 6 , 1 6 0 , 2 7 , 1 3 8 

COMPUTER. 



D A T A 7 2 , 1 6 9 , 3 2 , 3 2 , 2 0 9 , 1 A t , 2 3 2 , 3 2 
D A T A 2 0 9 , 1 6 1 , 2 3 2 , 3 2 , 2 0 9 , 1 6 1 , 1 0 4 , 1 7 0 
D A T A 9 6 , 1 3 3 , 6 4 , 1 3 4 , 6 5 , 1 3 2 , 6 6 , 1 5 2 
D A T A 7 2 , 1 6 9 , 1 2 8 , 1 3 3 , 6 7 , 1 6 9 , 1 8 7 , 1 3 3 
D A T A 6 6 , 1 6 4 , 6 5 , 1 9 8 , 6 6 , 4 8 , 1 6 , 2 4 • 
D A T A 1 6 5 , 6 7 , 1 0 3 , 4 0 , 1 3 3 , 6 7 , 1 6 5 , 6 8 
D A T A 1 0 3 , 0 , 1 3 3 , 6 8 , 7 6 , 2 2 7 , 1 6 1 , 1 6 3 
0 A T A 6 4 , 1 4 5 , 6 7 , 1 0 4 , 1 6 8 , 9 6 , 1 3 4 , 6 5 
D A T A 1 3 2 . 6 6 , 1 5 2 , 7 2 , 1 6 9 , 1 8 7 , 1 3 3 , 6 8 
D A T A 1 6 9 , 1 2 8 , 1 3 3 , 6 7 , 1 6 4 , 6 5 , 1 9 8 , 6 6 
D A T A 4 8 , 1 6 , 2 4 , 1 6 5 , 6 7 , 1 0 5 , 4 0 , 1 3 3 
D A T A 6 7 , 1 6 5 , 6 8 , 1 0 5 , 0 , 1 3 3 , 6 8 , 7 6 
D A T A 1 4 , 1 6 2 , 1 7 7 , 6 7 , 1 3 3 , 6 4 , 1 0 4 , 1 6 8 
D A T A 1 6 5 , 6 4 , 9 6 , 9 6 , 2 0 1 , 2 , 2 4 0 , 5 
D A T A 1 6 0 , 0 , 7 6 , 5 5 , 1 6 2 , 1 6 0 , 2 1 , 1 8 5 
D A T A 2 1 2 , 1 6 2 , 2 0 1 , 2 5 5 , 2 4 0 , 2 3 7 , 3 2 , 1 2 8 
D A T A 1 6 2 , 2 0 0 , 1 8 5 , 2 1 2 , > 6 2 , 7 2 , 1 0 , 1 0 
D A T A 1 4 4 , 7 , 7 2 , 1 6 9 , 1 , 1 4 1 , 2 3 2 , 2 
D A T A 1 0 4 , 1 6 2 , 2 , 1 4 2 , 2 2 5 , 2 , 1 6 2 , 1 
D A T A 1 4 2 , 2 2 9 , 2 , 1 4 1 , 2 3 1 , 2 , 1 6 2 , 0 
D A T A 1 4 2 , 2 2 6 , 2 , 1 4 2 , 2 2 7 , 2 , 1 4 2 , 2 2 8 
D A T A 2 , 1 4 2 , 2 3 0 , 2 , 1 5 2 , 7 2 , 3 2 , 3 3 
D A T A 2 4 4 , 1 0 4 , 1 6 8 , 1 0 4 , 1 3 3 , 6 4 , 2 3 2 , 2 0 8 
D A T A 2 5 3 , 1 9 8 , 6 4 , 2 0 8 , 2 4 9 , 2 0 0 , 2 0 8 , 1 8 3 
D A T A 1 3 2 , 8 0 , 1 3 3 , 6 4 , 2 4 , 1 0 1 , 6 4 , 1 3 3 
D A T A 6 5 , 1 6 9 , 0 , 1 0 5 , 0 , 1 3 3 , 6 6 , 1 6 5 
D A T A 6 5 , 2 4 , 1 0 1 , 6 4 , 1 3 3 , 6 7 , 1 6 5 , 6 6 
D A T A 1 0 5 . 0 , 1 3 3 , 6 8 , 1 6 9 , 1 , 1 4 1 , 2 2 5 
D A T A 2 , 1 6 9 , O , 1 4 1 , 2 2 9 , 2 , 1 4 1 , 2 2 8 
D A T A 2 , 1 6 5 , 6 4 , 1 4 1 , 2 2 7 , 2 , 3 2 , 3 0 
D A T A 2 4 4 , 1 6 5 , 6 5 , 1 4 1 , 2 2 7 , 2 , 1 6 5 , 6 6 
D A T A 1 4 1 , 2 2 8 , 2 , 2 3 8 , 2 2 5 , 2 , 3 2 , 3 0 
D A T A 2 4 4 , 1 6 5 , 6 7 , 14 1 , 2 2 7 , 2 , 1 6 5 , 6 8 
D A T A 1 4 1 , 2 2 8 , 2 , 2 3 8 , 2 2 3 , 2 , 3 2 , 3 0 
D A T A 2 4 4 , 1 6 4 , 8 0 , 9 6 , 1 0 0 , 8 0 , 1 0 0 , 8 0 
D A T A 1 0 0 , S O , 9 O , 1 1 2 , 1 0 0 , 6 0 , 9 0 , 1 0 8 
D A T A 8 0 , B O , 9 0 , 8 0 , B O , 1 1 6 , 6 7 , 1 0 0 
D A T A 2 5 5 , 3 0 , 2 0 0 , 6 0 , 2 1 0 , 8 0 , 1 1 0 , 7 0 
D A T A 1 0 0 , l O O , 1 O O , 5 0 , 1 0 0 , 2 O 0 , 2 S O , 2 S 5 
D A T A 1 , 8 0 , 0 , 3 , 1 , 8 0 , 9 3 , 5 
D A T A 1 , 1 2 8 , 0 , 3 , 1 , 1 2 8 , 1 2 8 , 5 
D A T A 1 , 1 2 8 , 9 5 , 5 , 1 , 0 , 9 5 , 7 
D A T A 1 , 0 , 0 , 1 , 0 , 8 0 , 0 , 4 
D A T A O , 1 2 8 , 0 , 4 , 0 , 0 , 0 , 0 
D A T A 3 , 3 5 , 0 , 1 , 3 , 3 7 , 0 , 1 
D A T A 3 , 3 B , 0 , 1 , 3 , 0 , 9 5 , 5 
D A T A 3 , 1 2 8 , 0 , 1 , 3 , 1 2 8 , 1 2 8 , 7 
D A T A 3 , 1 2 8 , 9 3 , 7 , 3 , 0 , 0 , 3 
D A T A 4 , 0 , 0 , 4 , 4 , 3 7 , 0 , 7 

DATA4,35,0 ,0 ,4 ,38 ,0 , 1 
D A T A S , 0 , 0 , 5 , 3 , 0 , 9 5 , 3 
DAT A S , 3 7 , 0 , 7 , 3 , 3 5 , 0 , 7 
D A T A S , 3 8 , 0 , 7 , 5 , 1 2 8 , 0 , 7 
D A T A 5 , 1 2 8 , 1 2 8 , 1 , 5 , 1 2 8 , 9 5 , 1 
D A T A 7 , 0 , 0 , 7 , 7 , 8 0 , 0 , 5 
D A T A 7 , 8 0 , 9 5 , 3 , 7 , 1 2 8 , O , 5 
D A T A 7 , 1 2 8 , 1 2 8 , 3 , 7 , 1 2 8 , 9 5 , 3 
D A T A 7 , 0 , 9 5 , 1 , 7 , 0 , 1 2 8 , 1 
D A T A S . O , 1 2 8 , 3 , 3 , 0 , 1 2 8 , 5 
D A T A I , 0 , 1 2 8 , 7 , 3 , 3 8 , 9 5 , 7 
DAT A 3 , 0 , 3 7 , 4 , 5 , . 3 7 , 9 3 , 1 
D A T A 5 , 3 5 , 9 5 , 1 , 5 , 0 , 3 8 , 4 
D A T A S . O , 1 2 8 , 3 , 7 , 0 , 1 2 8 , 1 
D A T A 3 , 3 5 , 9 5 , 7 , 2 5 5 , 1 7 3 , 1 3 , 4 
D A T A * ! , 1 , 2 0 8 , 1 , 9 6 , 1 7 4 , 1 0 , 4 
D A T A 1 7 2 , 9 , 4 , 1 6 9 , 1 6 , 3 2 , 2 0 9 , 1 6 1 
D A T A 1 7 3 , 1 2 , 4 , 3 2 , 1 0 5 , 1 6 4 , 1 6 0 , 0 
D A T A 1 8 5 , 2 4 B , 1 6 2 , 1 3 2 , 8 3 , 2 0 5 , 1 2 , 4 
D A T A 2 0 8 , 9 9 , 2 0 1 , 2 5 5 , 2 4 0 , 2 9 , 2 0 0 , 1 8 5 
D A T A 2 4 8 , 1 6 2 , 3 2 , 3 6 , 1 6 5 , 1 9 7 , 8 0 , 2 0 8 
D A T A 8 4 , 2 0 0 , 1 8 5 , 2 4 8 , 1 6 2 , 3 2 , 7 5 , 1 6 5 
DAT,A197 ,81 , 2 0 8 , 7 3 , 2 0 0 , 1 8 5 , 2 4 8 , 1 6 2 
D A T A 1 4 1 , 1 2 , 4 , 1 0 , 1 6 8 , 1 8 5 , 1 1 2 , 1 6 5 
D A T A 1 3 3 . 6 4 , 1 8 5 , 1 1 3 , 1 6 5 , 1 3 3 , 6 5 , 1 7 3 
D A T A 1 0 , 4 , 2 4 , 1 0 1 , 6 4 , 1 4 1 , 1 0 , 4 
D A T A 1 7 3 , 9 , 4 , 2 4 , 1 0 1 , 6 3 , 1 4 1 , 9 
D A T A 4 , 1 7 4 , 1 0 , 4 , 1 7 2 , 9 , 4 , 1 9 2 
D A T A 2 7 , 2 4 0 , 3 4 , 3 2 , 2 S 4 , 1 6 1 , 2 0 1 , 2 4 
D A T A 1 7 6 , 1 0 , 2 0 1 , 1 7 , 1 4 4 , 6 , 5 6 , 2 3 3 
D A T A 1 6 , 3 2 , 1 2 8 , 1 6 5 , 1 6 9 , 3 6 , 3 2 , 2 0 9 
D A T A 1 6 1 , 3 2 , 4 7 , 1 6 6 , 9 6 , 1 6 4 , 8 3 , 2 0 0 
D A T A 2 0 0 , 2 0 0 , 2 0 0 , 2 0 8 , 1 3 9 , 2 0 6 , 6 , 4 
D A T A 3 2 , 1 2 6 , 1 6 0 , 1 7 3 , 6 , 4 , 2 0 8 , 8 
DATA 1 6 9 , 2 , 3 2 , 4 4 , 1 6 2 , 7 6 , 2 8 , 161 
O A T A 1 7 4 , 8 , 4 , 3 2 , 1 8 9 , 1 6 1 , 7 6 , 2 0 3 
D A T A 1 6 0 , 2 0 1 , 0 , 2 4 0 , 3 8 , 2 0 1 , 1 , 2 4 0 
D A T A S C i , 2 0 1 , 3 , 2 4 0 , 6 8 , 2 0 1 , 4 , 2 4 0 
l > A T A 8 6 , 2 0 1 , 5 , 2 4 0 , 1 0 1 , 1 3 6 , 3 2 , 2 5 4 
D A T A 1 6 1 , 1 3 3 , 8 0 , 3 2 , 2 2 , 1 6 5 , 2 0 0 , 2 0 2 
D A T A 3 2 , 2 5 4 , 1 6 1 , 1 3 3 , 8 1 , 3 2 , 2 2 , 1 6 5 
D A T A 7 6 , 2 4 S , 1 6 4 , 1 3 6 , 3 2 , 2 5 4 , 1 6 1 , 1 3 3 
D A T A S O , 3 2 , 2 2 , 1 6 5 , 1 6 9 , 3 2 , 1 3 3 , 8 1 
D A T A 7 6 . 2 4 S , 1 6 4 , 1 3 6 , 3 2 , 2 5 4 , 1 6 1 , 1 3 3 
D A T A 0 O , 3 2 , 2 2 , 1 6 5 , 2 0 0 , 2 3 2 , 3 2 , 2 5 4 
D A T A 1 6 1 , 1 3 3 , 8 1 , 3 2 , 2 2 , 1 6 5 , 7 6 , 2 4 5 
D A T A 1 6 4 , 2 0 0 , 3 2 , 2 5 4 , 1 6 1 , 1 3 3 , 8 0 , 3 2 
D A T A 2 2 , 1 6 5 , I 3 6 , 2 3 2 , 3 2 , 2 5 4 , 1 6 1 , 1 3 3 
D A T A B 1 , 3 2 , 2 2 , 1 6 5 , 7 6 , 2 4 5 , 1 6 4 , 2 0 0 

D A T A 3 2 , 2 5 4 , 1 6 1 , 1 3 3 , 8 0 , 3 2 , 2 2 , 1 6 5 
D A T A 1 6 9 , 3 2 , 1 3 3 , 8 1 , 3 2 , 2 2 , 1 6 5 , 7 6 
D A T A 2 4 3 , 1 6 4 , 2 0 0 , 3 2 , 2 5 4 , 1 6 1 , 1 3 3 , 8 0 
D A T A 3 2 , 2 2 , 1 6 S , 1 3 6 , 2 0 2 , 3 2 , 2 5 4 , 1 6 1 
D A T A 1 3 3 , 8 1 , 3 2 , 2 2 , 1 6 3 , 1 6 3 , 8 0 , 2 0 1 
D A T A 2 4 , 1 7 6 , 1 0 , 2 0 1 , 1 7 , 1 4 4 , 6 , 5 6 
D A T A 2 3 3 , 1 6 , 3 2 , 1 2 8 , 1 6 5 , 1 6 5 , 8 1 , 2 0 1 
D A T A 2 4 , 1 7 6 , 1 0 , 2 0 1 , 1 7 , 1 4 4 , 6 , 5 6 
D A T A 2 3 3 , 1 6 , 3 2 , 1 2 8 , 1 6 5 , 9 6 , 2 0 1 , 2 4 
D A T A 1 7 6 , 9 , 2 0 1 , 1 7 , 1 4 4 , 3 , 1 6 9 , 1 6 
D A T A 3 2 , 2 0 9 , 1 6 1 , 9 6 , 7 2 , 1 6 5 , 8 0 , 2 0 1 
D A T A 2 4 , 1 7 6 , 1 0 , 2 0 1 , 1 7 , 1 4 4 , 6 , 1 6 9 
D A T A 1 2 8 , 1 3 3 , 8 0 , 1 0 4 , 9 6 , 2 0 1 , 1 7 , 1 7 6 
D A T A 6 , 1 6 9 , 0 , 1 3 3 , 8 0 , 1 0 4 , 9 6 , 2 0 1 
D A T A 3 2 , 2 0 8 , 6 , 1 6 9 , 0 , 1 3 3 , 8 0 , 1 0 4 
D A T A 9 6 , 1 0 4 , 9 6 , 7 2 , 1 6 5 , 8 1 , 2 0 1 , 2 4 
D A T A 1 7 6 , 1 0 , 2 0 1 , 1 7 , 1 4 4 , 6 , I 6 9 , 1 2 8 
D A T A I 3 3 , 8 1 , 1 0 4 , 9 6 , 2 0 1 , 1 7 , 1 7 6 , 6 
D A T A 1 6 9 . 0 , 1 3 3 , 8 1 , 1 0 4 , 9 6 , 2 0 1 , 3 2 
D A T A 2 0 8 , 2 2 3 , 1 6 9 , 0 , 1 3 3 , B I , 1 0 4 , 9 6 
D A T A O , 2 5 5 , 1 , 2 3 5 , 0 , 0 , 1 , 1 
D A T A O , 1 , 2 5 5 , 1 , 0 , 0 , 2 5 5 , 2 5 5 
D A T A 1 3 3 , 7 0 , 1 7 3 , 3 , 4 , 1 3 3 , 7 1 , 1 7 3 
D A T A O , 4 , 2 4 , l O l , 7 0 , 2 0 1 , 1 0 , 1 4 4 
DATA 1 2 2 , 5 6 , 2 3 3 , 1 0 , 1 4 1 , 0 , 4 , 1 7 3 
D A T A 1 , 4 , 1 0 5 , 0 , 2 0 1 , 1 0 , 1 4 4 , 1 1 3 
D A T A 1 6 9 , 0 , 1 4 1 , 1 , 4 , 1 7 3 , 2 , 4 
D A T A 1 0 5 , 0 , 2 0 1 , 1 0 , 1 4 4 , 1 0 5 , 1 6 9 , 0 
DAT A 1 4 1 , 2 , 4 , 1 7 3 , 3 , 4 , 1 0 5 , 0 
D A T A 2 0 1 , 1 0 , 1 4 4 , 9 7 , 1 6 9 , 0 , 1 4 1 , 3 
D A T A 4 , 1 7 3 , 4 , 4 , 1 0 5 , 0 , 2 0 1 , 1 0 
D A T A 1 4 4 , 8 9 , 1 6 9 , 0 , 1 4 1 , 4 , 4 , 1 7 3 
D A T A S , 4 , 1 0 5 , O , 2 0 1 , l O , 1 4 4 , 8 1 
D A T A 1 6 9 , 0 , 1 4 1 , 3 , 4 , 1 6 5 , 7 1 , 2 0 5 
D A T A 3 , 4 , 2 4 0 , 2 1 , 1 7 3 , 7 , 4 , 2 0 1 
D A T A 9 , 2 4 0 , 1 4 , 1 5 2 , 7 2 , 1 3 8 , 7 2 , 3 2 
D A T A 1 9 9 , 2 5 0 , 1 0 4 , 1 7 0 , 1 0 4 , 1 6 8 , 2 3 8 , 6 
D A T A 4 , 1 S 2 , 7 2 , 1 3 8 , 7 2 , 3 2 , 1 2 8 , 1 6 0 
D A T A 3 2 , 2 5 0 , 2 5 0 , I 0 4 , 1 7 0 , 1 0 4 , 1 6 B , 2 0 6 | 
D A T A 1 I , 4 , 9 6 , 1 4 1 , 0 , 4 , 7 6 , 2 2 1 
D A T A 1 6 5 , 1 4 1 , 1 , 4 , 7 6 , 2 2 1 , 1 6 5 , 1 4 1 
D A T A 2 , 4 , 7 6 , 2 2 1 , 1 6 5 , 1 4 1 , 3 , 4 
D A T A 7 6 , 2 2 1 , 1 6 5 , 1 4 1 , 4 , 4 , 7 6 , 2 2 1 
D A T A 1 6 5 , 1 4 1 , 5 , 4 , 7 6 , 2 2 1 , 1 6 5 , 1 6 5 
D A T A B O , 1 6 6 , 8 1 , 2 0 1 , 3 5 , 2 4 0 , 1 7 , 2 0 1 
D A T A 3 8 , 2 4 0 , 1 3 , 2 0 1 , 3 7 , 2 4 0 , 9 , 2 2 4 
D A T A 9 5 , 2 4 0 , 5 , 2 0 1 , 8 0 , 2 4 0 , 1 , 9 6 
D A T A 3 2 , 1 6 , 2 5 1 , 9 6 , 0 

^ l s 1 a S _ _ _ — 3 0 C * = " G 

5 R E M F O R - . 4 7 9 6 0 

S I G N _ , 0 3 2 8 » D O K e 

1 s s s s s f t - — p 

A O F O R 1 - 1 
6 N E X T r o S u B 2 0 0 0 0 

l 3 ° c n R l = l T 0 l 2 - . e 0 S U B 

1 A 0 ^ K s ' - V ' * * " ^ 

, czq p r i n t e * 1 

S o r 0 ^ B B 8 0 T 0 * B F E 0 

> £ b - b . 1 

2 0 0 & * 0 — 

9 0 t n R l a 1 T 0 3 s S O S O B i 

1 0 0 

195 P R 1 " 

20010
 S e x t x B < 

P U ^ * ' 
- N E X T I 

i e s s S T ' " 

1 1 0 



• • s & s & s s . 

jP^ ... 

V ^ t ^ Ob 

iJpmsgss-U 

mmm • \ . -

V ; ' : 7 

« 



^^m^m^ w m 

• m 

A \ V 

i 
tea 

•Uljjjj&^SjijjM'Jj^ 

« 

skWWmk 

iHWjl 



CAMEL PRODUCTS 
Firm up your S/warc wi th an 

EPROM PROGRAMMER 
I .VI I.AST! for Ihe Spcvtruin use;. Put yout programs. ulililies. 
I Assemblers into F.PROMs for instant load Irom the unique ROM SP. 

ROM-SP VF.W for Spectrum I 
Ingenious unii for Spectrum. with 2 pin soekctsand Reset button [ 

allows up to I6K of Basic ot M / G program to RUN or LOAD | 
instantly from 1-PROMS. Cabled connector and full extender card. 
NOTE: Does not disable Sinclair ROM. £29.95 

PROMKR-SP NF.W for Spectrum 
\ brand new Specuum programmer for 27fr4 12S. Zero insertion 

force socket A software on tape. £29.95 
l'ROMKRSl.S NEW for Speclrum 
the IOV popular PROMF.R-SI foi lite ZX8I lias been adapted to 

the Spectrum, and tin- price kept low £22.95 
ROM-81 fur ZXRI 
Provides two pin sockets lor up to SK of t'PROM mentors- in 

the 8-I6K urea. Can use 2516 J2or 2716/32 £14.95 
PROMKR-81 fur 7.X8I 
\ i last! \ low cost reliable progiammei for 2516 .'2. 2716-32 

EPROMS. Requires 4 x PPJ batteries £19.95 
DHORI I UV ERASER 
Compact. Mains powered. Sale, bully cased. I p to 3 FPROMS £18.95 
IHIOHI 2 With automatic timer £22.95 

BLOPROM-81 
A uniquely sophisticated 
MP ROM PROGRAMMER 
In ust at various labs tncl. Sinclair 
Fprom programmer for the 2516, 

27XX single supply families, 
yes, even the 27I2R fiom Intel. 
C heck. Read. Progiain i Verit's 
all or part of bprom 

S i immensely user friendly you'll 
hardly need the manual. Designed 
lor the no;! in net but includes ,i 
siuele key enlry route foi Ihe 
p to fess iona l . Supp l ied as 
firmware, the m e driver ronline 
alone is worth more than the price 
of 1)1 OPROM-SI. No personality 

Cards, or other additions, itist 
leatures. On-boatd Vpp generalioit. 2Spin 
connector and extender plus- AUSease. 

Dream til 
! nil 64 K Kampack with link options IO disable 0-S-16K. Plus a 2S 

pin I.PROM sockct tor 2^U>. 2"32-27W and even the latest 27I2S 
tr<nn Intel, l-nst slow [ prom option, professionally built and tested, 
loan ABSviise with.:n I t Hnidkatoi £59.95 

| M KM I ( -XI 
A 4k I MOS RAM Jiid lithium battel\ unit. l -asy SAVf ini>. l O y r 

stoiaee and insiaill retrieval of programs. Resides in S-I2K or 12-16K 
o l / X R I . £29.95 

l ( RAMK -XI 
|Ingenious haidw.ire software allows this 16K CMOS RAM sv'thl 

lithium batters to C'O-exist m same memory area as ordinary RAM. [ 
/ \ S I . an multitask oo m o completely independent programs, £79.951 

ti»M '* rrnv --Mti iw i -I'm UHI'U'WI IWN r IXI HH M it.'.'. - oil ijux — r«:i 
n a tin rcta; to to VF. <BS:I *«IRN«W SCU>I II 'M 14 O'LS'L * IHIE« HIT 

w Jl l-.:n " IHKM W« » miM 
MM DKIUKI IWHO lull un CKt.IT • ICNt lW 

~ JKETI IWUJII — 
& n w «wi 

/ X S l . Several inbuilt safets I 
/ I I MH'kei. Cabled I 

£79.95 

PRINTER MONITOR A( XESSORIKS 

MSI! Monitor Stand lor HKt micro. 
Sits over the Beeb I 12" • 3.75" 

PAP £3.50 £19.95 
PSS Standard printer stands for 

OKI I-pson tie. I?" x I 2 " x 4 . < " . 
P - P £.1.50 £16.95 

rs i t arge model I " " x 14.5" x 3.75" 
P&PO.JO £19.95 

I M - 3 for' Epson MX-100 etc. 
cic. 21 " x 14"x.1.7?" 

PAP CJ.50 £22.95 
CCSTOM PRINTER 

STANDS for larger priiitvts 
p.o.A. 

POT Printer Output Trav for 
I I " lanfokl (sapcr PAP CJ.50 

£16.95 

I K. VAT extra. No V A I on exports P + P I K. free. 
Kurupe I 5ft,« — overseas • I0 4 i TLX 8I574CML 

<BI> 2JF\m& <s=D> LTD 
X P n E W RELEASES FOR EASTER 

DISCO DAN For SPECTRUM 48K £ 4 . 9 5 
Can poor Dart decontaminate the atomic fuul rods HI t ime' in this new 
30 machine code game, you control Dan Dan The Atomiser Man. 
lumctng him from disc *0 disc, trying to reduce the over increasing 
radiation levels in an atomic piln. However. Up 'n' Atom 'Arry and his 
gang o< vagrant paiticlos arc thirsting for the unergy in your back pack, 
which makes life a bit awkward at times. Then there's Ron the 
Rapacious Robot riot thu soi l to meet In a dark alley lor anywharn else 
lor that matter)!! 

GALACTIC EMPIRE For BBC-B (O.S. 7 ,0 + > . . £ 9 . 9 5 
A game of tntur stellar iooistics, trade and batt Vou and yout fellow 
galactic svar lords must wage war across the Galaxy, until one of you 
achieves total supramacy. You must balance your resources to fuel 
colonisation programs, starstvp production, battle campaigns and a 
host ol .other enterprises whilst fighting oft attacks from othnr w i r 
lords, avoiding famine, plagues and natural disasters such as super 
novae, bsack.holes sno accidents in hypefspace. 

DIGGER MAIM For LYNX 48/96K £ 7 . 9 5 
The nasties mo out to get you. as you run around :he levels and ladders 
of the four different srrHGns in this new and exciting machine code 
tjameM Your only defence is your trusty spudul You must dig holes in 
the levels so that the nasties fall in. then bash them on the bonce, so 
that they fall all the way through Beware though, give them timo to 
crawl out of the ho!e and they turn pu.-pln with rage bbcommg twice as 
Oifficult to destroy" 

TWINKLE For LYNX 48/96K £ 7 . 9 5 
Wave upon wove of swooping, darting, alien ramshiDS, diving fireballs, 
ticiilous enerqy bands and moving space docks all combine with 
incredihtH sound and tcchnicoiour graohics. to make this ono ol the best 
•inri fastest games evur lr*uly to be soon on youi Lynx With choice of 
lOystiCk or <Hyboard controls. 

Av/tilabla Irom al! good computer shops, or by moil order All litoes despatched within 48 hums of roceipf ot order Access orders welcome 
GEM SOFTWARE 

Unit D, The Maltings, Station Road, 
Sawbridgeworth, Herts. Tel: ( 0279 ) 7 2 3 5 6 7 

(jr&fy Mrw+r/wrj IK. for Ar. Ctftrdp CS4 Wt ki torni wen 

COMPUTER 
PARK '84 

For a holiday 
you will never forget 

Jo in otht i r c o m p u t e r en thus ias ts for a week ful l of exc i t i ng and 
imacj inat ive c o m p u t e r ac t iv i t ies . A t Compu te r Park w e gather 
together in ono place more equ ipment and exper t ise than y o u 
arc l ikely lo c o m e across a n y w h e r e else You wi l l have rhn 
oppo r tun i t y to use: a var ie ty ot compu te rs , robots , tur t les , 
g raph p lo t te rs , l ight pens, graph ics tab le ts c tc . 
Here a»e just a f e w of t he Compute r Park features: 
• Mo re c o m p u t e r s than people! 
• Computer rooms open f r o m 9 a m to 10 p m 
• Programming techn iques : ut i l i t ies; games; exper t sys tems 
etc . 
• Range of compu te r languages: For th. LISP. Pascal, mach ine 
code e tc . 
• Ac t i v i t i es sui table for beginners t h r o u g h to exper ts {more 
ac t iv i t ies t han y o u wi l l have t ime for) ! . 
• Excel lent superv is ion Hols of en thus ias t ic , ta lented s ta f f * . 
• Count ry House locat ion. 
Compu te r Park is a hol iday des igned speci f ica l ly fo i those 
in terested in compu te r s . It is NOT s imply an ac t i v i t y hol iday 
svilh a c o m p u t e r op t ion . W r i t e or phone tor your free brochure 
and judge for yourse l f . 

Compu te r Park ' 8 4 
2 5 Bridye St reet . Ro thwe l i . Ket te r ing , No r than ts N N 1 4 2 J W 

Te lephone ( 0 5 3 6 ) 7 1 2 6 2 7 
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i i BUGS 
Les Eilingham, ari Atari y^TT 
and multifarious creepy 
crawlies go harvesting. 

i_ E : ^ E : L 

Btros 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, ail of the action is achieved by Pokes 
to the screen. By level 9 the action gets quite 
fast. 

You play the pari of a ladybird who has 10 
harvest a whole host of uphids 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 I ouch them, will hatch out into more 
aphids. These are poisonous to a degree and 
will sap your strenglh but strength can be 
made up by pushing ihe 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 if you are not quick enough in 
collecting the green aphids. If your strength 
falls to zero, you die and you must have a 
certain strength raiio to progress to ihe nexi 
level. 

In order to achieve the maximum speed 
possible in Basic, the main game loop has 
been kepi 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 ihe 
variable DL 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 

Score is only updated if 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 to 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 arc collecting 
collide with anything. The variables M and 
M2 hold the next location to which the aphid 
will be pushed. If ili3t location is a 'mush-
room' then the routine jumps to line 150 
which hatches oui the mushroom and 
decreases your score. If 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 ot 
escape. If 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. If 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 ai the next available 
blank position. 

Lines 200-255 are the main game loop. Line 
200 reads the joystick and if it is not 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 g3me. 

Line 210 determines the position you are 
trying to move to if the joystick is active and 
the following lines determine if something is 
in that position. 

Line 240 contains a delay loop to set the 
action at a speed commensurate wilh 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 al! the bugs have 
been killed. Note that line 500 will .skip ihe 
bonus and next level if 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 arc the death routine reached 
either by hitting the killer bug — line 230 — 
or by losing all your strength — line 45. Line 
600 simply Pokes your position with all the 
characters available accompanied by some-
sound before going on lo give an end of game 
message. 

Lines 800-820 are the sounds used when an 
aphid is killed. Note thai the routine is used in 
different ways bv jumping to ilie 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 if a 
certain time has elapsed without killing an 
aphid — line 235. It simply Peeks the screen 
to find a blank posilion and then Pokes in the 
character representing the orange bug. If 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 If . . . Then statements. MI'OS holds 

(continued on next page) 
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(continued from previous page) 
iIK eij;ht POSSIBLE positions ofmovement front 
a i;iven point. I .int: I2S0 lowers KAMtop to 
make W;iy tor the icdelined character set. 

Character Code Use 
U 3 Mushroom 
$ 5 Aphid 
% 5 Border 

* 7 Killer Bui| 
Lines 1500-1790 draw ihe surrounding 

border and Poke in all the characters of the 
display. The various numbers in the loops and 
in the data statements are offsets from the top 
left position of the screen. Lines IfjJO-lftM) 
Poke in the mushrooms and lines 1700-1730 
Poke in the bugs provided that nothing 
already occupies the space. 

Lines 200t>-20*)0 alter the display list to give 
two lines o f t iraph ics I followed by 21 lines of 
Antic mode I (Graphics 12) and one line of 
Graphics I. Lines 2500-2595 change the 
d^racter set. 

Listing 1. 
is GOTO tee» 
I? REM XI DELAY SUBROUTINE 
29 FOR TO OUNEXT 0:RETURN 

REM X* UP-DATE SCORE ETC Xf 
39 If SOC5C TWH CSOSCrSCOflE-CSC*6SC 
35 STS-IWTCSO/SsIF STR<9 TH£N STR-9 
48 POSITION *SI3 -(INKSTRlr 

'sPOStTlCN 2V.-SCORE 'iSCOREi 
45 IF STR<"9 THEN POP lOOTO 406 
36 POKE 7?,8iRrrtJflN 
5? REM ** CHECK FOR COLUSICNS ETC *« 
6* tt-22:H2»J2-2 
65 IF PEEK(M«M2)-3 THOI 150 
78 IF PEF.K<M*H2>*4 OR P£EI«H»K2>=3 OR 
f>EEK{Mttt2>-7 THEN 95 
75 POKE H,fit POKE fHM2,4 
89 SOLNO M«,6,6iS0lN0 1,9,»,9 IRETUFW 
95 FOB [-fl TO 7:M2-HP0S<» 
195 IF P££K(H'M2>=9 THEN POP :G0T0 73 
II« NEXT I 
IIS POKE ;,«if0KE H.AiGOSUS 815 
129 KJOS- BUGS-11 SOSC» 11: SCORE"SCORE* 2 
ICSC*CSC*2iPOKE 29,9:POXE i9.9:IF BUGS 
<•« THEN POP iGOTO 599 
123 IfS iH2«fl -.GOSUB 39 
139 RETURN 
139 POKE MfK2,l!BU<>S'flUBS*l:TS«TS-l;SC 
«SC-<<LVi6t-<S>-TS>X4:C0SU3 39:GOTO 49 
IM RJH It WIN GAME RWTINE M 
299 S=STtCK<«»:JF S-15 THEN Z2-ZtMP0S< 
INr<WDC8>X8>> iFOR D*l TO 72-UttfliNEXT 
0iGOTO 215 

219 22«Z»ST(S> 
215 IF P£EK<22)*5 THEN 299 
229 IF PEEK(22>.3 THEN GQSUS 159 
225 IF P££K<22>«4 THD< GOSUB 6t 
239 IF F£EKCZ2>«? THEN GOTO 489 
235 IF PEEK(1?)>3 THEN GOSUB 983 
249 FOR 0-1 TO «-LV*5!NEXr 0 
245 POKE 2,e:2=22:POKE Z,i 
259 SOUND 6,12, ,-1 rSC.tsO 9,8,9,9 
25S C-OTO 289 
•J99 REH U LEVELS Mi0 B[MUSES U 
589 IF SC<CSC THEN SS9 • 
528 GRAPHICS IMPOSITION 4,9:' I4;'LEV 
el 'ilu 
525 FOR 1=1 tO 28-«LW4t4)-TS>:PCSITI 
Orf 1-1,11:? l4;T:B0NUS=BCNUS+5 
534 V=2:G0SUB 8I8:U=I 
535 0t=18:60SUB 28 
548 POSITION 4,13:? *4;'BCNUS 'iKNUS 
545 NEXT I:BSOBSCtBONUS 
558 0L=586:G0$U6 28 
555 UHVM:IF LW9 THEN LV"9 
548 ? *4;CWM125):P0SITICN 6,9:? «4;' 
L&IEL 'jWiSOhO 8,255,19,8:501*0 1,25 
4,18,8 
545 FOR !•« TO 255rPWE 788,I:NEXT I 
575 01=598:G0SUB 28:GOSU8 828 
588 6CNU$=8:GRAPHIC$ 8:P0KE 755,8:POKE 

718,8:G0TO 1241 
599 REM I I END OF GAME ROUTINE H 
488 FOR [=255 TO I STEP -5:$OLNO 8,255 
-1,I8,8:F0$ fr>l TO 5:NEXT OiPOKE Z,liN 
EXT I 
418 FOR 1-1 TO 3:G0SUB 8J5:NEXT I 
428 GRAPHICS 18:P0SITttH 5,8:? 
LMS" 
425 IF SCORDHI THEN HI=SC0RE 
438 POSITION 2,2:? 94;•)))»»)(««(< 
(' 
435 POSITNN 5,4:? 14;'SCORE ';SC0RE 
i<i POSITION 5,4:? I4;'H|-SC ";H( 
445 POSITION 2,8:? I 4 j ' » » » » « « « < <* 
458 POSITION 3,18:? I4;'pr«s start to 

pity in' 
455 POKE 7U,PEEKC29> 
448 IF PEEK(532?9)04 THEN <55 
445 GRAPHICS «:PCKE 718,8:P0KE 755,8:S 
C=lfl:CS08:6SC=S ;LV=I :G0T0 1248 
888 REM U SONDS ETC *J 
818 FOR S»l4 TO 8 STEP -V:SOINO 8,5*19 
,12,S:NEXT S 
815 FOR $=14 TO 8 STEP -V:S01M) 8,158-
SI18,I2,S:®<T S:S01K> 8,8,B,8:RETU!5I 
828 SOUND 8,8,8,8:SOUH) l,8,9,8:RnufN 
899 REM XX ADD NO! KILLER 61)3 It 
988 X=SCREENflWT(IW)<8)*?99Me 
918 IF PEEKOOOB THEN 988 
928 POKE X,7 
938 POKE 19,8:P0KE 28,8:ReiW 
1888 REM I I TITLES H 
1885 GRAPHICS 18:U=I 
1818 FOR 1=1 TO 17 STEP 2:P0SITl(N 1,8 
:? I4["=':P0SITICN 1,11:? »4;,=';ND< 
T I 
1828 FOR 1=1 TO 8:POSIT!ON [,2:? »4;'b 
':POSITION 1-1,2:? 14;' 'iPOStTICN 19-
1,2:? ^i's'tMSlTttM 28-1,2:? 14;' ' 
1825 6OSU8 88;MEXT I 
1829 OL»588:GOSUS 28 
1838 POSITION 9,2:? Kj'ug' 
1835 GOSUB 318 
1818 POSITION 9,5:? l4;*b '̂:POSITtON 4 
,7:? 14;'Its fUinghui' 
1845 GOSUB I288:DL=758:G0SU8 28 
1858 POSITION 2,5:? t4;'i9l«:t liv«l ' 

1855 POSITION l,7i? *4;'pr«s tt iH to 
PI *r 

1848 IF PEEK(53279J=5 THEN OOSUB 8I!:L 
y=t.V+lsIF LV)9 THEN LU=1 
1842 POSITION 15,5:? «4;LV 
1845 IF PEEK(53279)=4 THEN 1258 
1888 P=PEEK<?88):P0KE 788(PEEK(718)iPO 
KE 718,P 
18» DL=253:G0SU8 28 
1188 GOTO 1848 
1288 REM U INITIALISE ** 
1218 DIM ST(14),rt>OS(7) 
1215 LV=liSC=l8:y=l 
1228 FOR J-l TO 14;READ A:ST(n=rtt«XT 
I 

1225 DATA 8,8,8,8,41,-39,1,9,39,-41,-1 
,8,48,-48 
1238 FOR 1=8 TO 7:REA0 A:HPOS(»=A:NEX 
T I 
1235 OATA 1,-1,39,-39,48,-48,41,-41 
1245 RETURN 
1258 POKE 184,PEEK<164)-5:G8APHICS 8:P 
OKE 7t8,8:POKE 7S5,8 
1255 C0SJJ6 2588 
1248 :̂HM:Z=8:ZM:BUGS=IVI3:TS=LV 
14*4 
124S POKE 754.CS/254:G0SUB 2888 
1278 POKE 718,18 
1275 SCREE*=P€EK(88)t234IPEEK<B9) 
1238 GOSUB 1588iGOSUB 38:P0KE 19,8:PGK 
E 28,8:GOTO 288 
1499 REM I I ORfld SCREEN H 
158B FOR 1=48 TO 79iP0K£ SCR£ENH,3:NE 
XT I 
1318 FOR 1=88 TO 339 STEP 48iP0KE SCRE 
ENM,5:P0KE SCR£ENHt39,5:NEXT I 
1528 FOR 1=848 TO 879:POKE SCflEEJHI.S: 
NEXT 1 
1545 RESTORE 1548 
1558 FOR 1=1 TO 5sR£AD AsPCKE SCREENS 
85+I,A:f£XT I 
1548 DATA 44,37,54,37,44 
1578 POKE SCREDW92,LVM4 
1688 Rc)i 
1418 RESTOSE 1428:FOR 1-1 TO 24:R£AD A 
:POKE SCREENS,5:ttXT I 
1428 DATA 341,342,343,441,442,443,98,1 
88,138,148,178,138,474,477,478,554,557 
,558,748,742,788,732,828,822 

1438 FOR 1=1 TO LLK4*4 
1448 X=SCREEN*IWT(WD(8)J799>«48 
1458 IF PEEK<X)=5 THEN 1448 
1448 POKE X,3:NEXT I 
1788 FOR 1=1 TO LV*3 
1718 X=SCREENtlWTtfWD(8)I799)t48 
1728 IF PEEKOO-S OR PEEK(X)=4 THEN 17 
18 
1738 POKE X,4:NEXT I 
1748 2=SCSEEN*588*IilF PEEK(Z)08 THEN 
I=IM:GOrO 1748 

1745 POKE 2,4 
1758 X=$CREENHNT(IHKB»(??9)«48 
1748 IF PKK(X)=5 OR PEEK(X)=4 OR PEEK 
(X)=3 THEN 1758 
1778 POKE X,7 
1798 RETURN 
2868 REM I HEM DISPLAY LIST I 
288! POKE 559,8 
2818 DL=P£EK(54B)•254IPEEX(54I) 
2828 POKE W.t3,?8iP0KE DL*4,4 
2838 FOR 1=7 TO 27:P0KE DLM,4:NEXT I: 
POKE 0L+28,4:P0KE DL»29,45 
2B48 POKE 04.+38,PEEK(549):POKE DL*3I,P 
E£K(541) 
2845 POKE 559,34 
2858 RETURN 
2588 REM I CHWGE CHARACTER SET I 
2585 RESTORE 2538 
2515 CS=(PEEK(184>+1)1254 
2528 DIM KCJC32) :FOR 1=1 TO 32:R£« A: 
HC»(l,[)=CHR»(A):f£XT I:A=mSR(ADR(HC« 
,57344,CS) 
2538 DATA 184,184,'33,284,184,133,283, 
184,133,284,184,133,285,142,4 
2535 DATA 148,8,177,283,145,285,134,28 
8,249,238,284,238,284,282,288,249,94 
2558 RESTORE 2588 
2548 REM A:JF A=-l THEN RETURN 
2578 FOR J=8 TO 7:REftO B:POKE CStA*8»J 
,B:NEXT JlGOTO 2548 
2533 DATA 4,8,28,45,213,81,213,48,28 
2585 OATA 4,138,48,178,178,178,48,48,1 
38 
2598 OATA 3,48,255,255,149,48,49,48,17 
8 
2592 DATA 7,45,28,85,85,85,28,28,45 
2595 DATA -1. _ 
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Commodore 
International Computer 

Art Challenge. 

£150,000in prizes to be won! 
T h e Challenge: C o m m o d o r e (Computers are pleaded to 

announce their first International Compute r Ar t Challenge,and invite 
entrants to submit their work fo r judg ing by June 1st, 1984. 

Entries lor this important new competition must be generated 
on C o m m o d o r e 64 or Vic 20 ComputerLand m a y consist of ei ther a still 
picture o r of dynamic graphics of no more than 60 seconds duration. 

Ihe rc are three age categories: vindcr 12; 12 to 17; and 18 years 
or over. All entrants must be able to demonstrate their skill on 
C o m m o d o r e equipment and explain their methods and development 
of their entry if required to do so by the panel of judge*. 

Prizes tneach of the 3 age groups and the 4 entry classifications 
(explained in the leaflet) are as follows: 

Ist Prize. £1,500 worth of C o m m o d o r e equ ipment to the 
winner's choice. 

2 nd Pri/e- £1,000 worth of C o m m o d o r e equipment . 
3rd Prize. £700 worth of C o m m o d o r e e q u i p m e n t 
In addition, winners will h a w the opportuni ty to see their 

work in a series of unique exhibitions across the world, and a special 
scholarship worth £S,000 will be awarded lo one winner in each 
participating count ry to farther his or her art education. 

Atl entrants will receives certificate of entry.There are nocash 
alternatives to any of these prizes. 

1 low to enter. Leaflets with full details of the Challenge and 
ihe entry fo rm are available at C o m m o d o r e dealers. C o m m o d o r e 
User Clubs, most major retail compute r shops and at stores with a 

compute r depa r tmen t In case of difficult)' or for additional copies, 
please write to: 

T h e C o m m o d o r e International Compute r Ar t Challenge, 
( • ranard Communica t ions . 4 Babmncs Strwt, L o n d o n S W l Y 61 ID, 
using the coupon provided. 

ft: commodore 
Number One 

in the world of microcomputers. 
Please rush m e a leaflet and entry fo rm for T h e C o m m o d o r e 
International Compu te r Art Challenge. 

Name— 

Address 

L . 



VsgrStJ 

ill 

When a Galactic war breaks out 
there is only one winner -

make sure it's you! 

Empires is a game,oft' 
interactive strategy 

e. It is a fully player 
l l ?¥he basic set 
ore. Each player 
ig companies, space 

.tains thr 
controls a 

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 tHe 

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 LOAD 

m 

Paul Rhodes with a 
program to stop you 
pulling your hair out! 
TAPESVS IS A math inc code program for ihc 
48K 7.X Spectrum designed to alleviate 
loading frustration. Its main purpose is in 
decrease loading time, but ii 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 ihe 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 con.mands 
I'ause, Save, Load, Verify, Merge or Cat. The 
syntax for these commands is the same as in 
Sinclair Rasic, including the use of Line, 
Code, Screcn$ and Data as described in ihe 
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 ai speed 4, Save the program to auto-run 
on loading from line 10, and finally enter the 

head reading section of the program. 
P A U S E : 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 ihe 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 tow 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 he used in 
conjunction with any of the other recognised 
commands. 

S A V E , L O A D , V E R I F Y , M E R G E : All 
these commands are used in exactly ihe same 
way as in Basic. They must follow a Rand 
USR statement, as shown above, and, if the 
speed is to be changed, a pause n command, 
as already described. For example 
RANDOMIZE USR USR nnnnn: PAUSE 
3: SAVE "name" DATA a${): VERIFY 
" n DATA aSO 

Approximate baud rates taking norma/ 
speed at 1500 baud. 

Pause Baud Rate 

0 1431 
1 1500 
2 1860 
3 1929 
4 2747 
5 3048 
6 3236 
7 3 3 0 4 
8 3474 
9 3635 

If you wished to save something else, say a 
screen, at the same speed, then the pause 3 
command would not have to he 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 Hreak, 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 CHRS 
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 to 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 hexloader, or type in and 
(continued on page 121) 
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ONLY THE BEST BECOME A.... 

(c 
ai 
kt 

o l 

d 
I t 

OTHER 
AMAZING FEATURES 

* Landing and lake olt 
from 4 runways plus 
steering on the ground. 
* Fully Acrobatic 
Performance 
* Airliolo atiack tsy (he 
enemy 
* Cross winds. 
Turbulence and 
landing in log 
* 4 Pilot ratings. 8 
Beacons, ground 
features and map 
* ArtillCial hor l ion. 
radar and (light 
computer. 
* ILS, Flaps. U/C and 
system failures 
* 10W* machino code 
with complete 
instructions and pilot 
noies 

DIGITAL 
INTEGRATION 

Watchmoor Trade Centre. 
Watchmoor Road, 

Camberley. Surrey GU15 3AJ 
Seiecn-a products avsilaoie from; 
Hows WoolwurlliS. H M.V . Men^ies. 
Greens Lusky's Curiys. numo j iows S«llridgftn Spectrum 
Coalers. Video Palace 2aai>0. and all good Compulei 
shoos 

FOOTBALL 
£7.95 

48K Spectrum 
^eagje Analysis -
Easy :o use Pools 
Pleo.clion 
With 9 ."^emods o ' 
t e a " per lormarc* 
analysis - le! your 
Spectrum g j i d f you ro 
ywjr pools selection. 

N I G H T GUNNER 
£6,95 

48K Spectrum 
Joystick Compatible * 

The air battle whor© 
only acoa turvivo 
with enemy fighiors 
attacking from all 
directions, (}uns 
b l i i i ng , explosive 3D 
ground attack Sortie3 -
and l here's a til I thu 
f l igm home. 

P ease send me :he 
f o l l ow i ng g a m e s lor the 

Fighter Pilot 48K 
Night Gunner 48K 
Football 48 K 
Taxi (Any Spectrum) 
VAT and p. & p. inclusive within UK 
(Overseas inc 55p pre enssotto) 

Speclrum 
• £7.95 
• £6.95 
• £7.95 Trade and 
: _JC5.50 Export 

enquiries 
welcome. 

TAXI 
£5.50 

Any Spectrum 
Become a Taxi Driver 
and ;est you' skills - W I Z A R D S OF 
but beware tho C O M P U T E R G A M E S 

Omars S O F T W A R E 
Fun (or all tho family 

Lifetime Guarantee Cheques payable to Digital Integration 
I enclose a cheque'P.O tor Total. 
Name 
Address-

Or debit my Access/ 
n r m m m 
Tele Sales Cai ibei ley 0276) 684959 

Account No. 

Please send to Digital Integration. Dept 
Watchmoor Trade Centre. Watchmoor Road. Cambertey. Surrey GU15 3AJ 



Listing 1. 
10 REM hex l o a d e r 
2 0 DEF FN h » < a ) - C H R * <INT ( a / 1 

6 ) + 4 B + 7 « ( a > 1 5 9 ) ) + C H R * < a - J 6 » l N T 
(a / 16) +40+74 < ( a - 1 6 * INT ( a / 1 6 > ) > 9 
) > 

30 DEF FN h ( h * > =CODE h » - 4 8 - 7 » < 
h * > " 9 " ) 

40 INPUT "START ADDRESS: 
30 INPUT - F I N I S H ADDRESS*"j+ 
60 FOR r»-s TO f STEP B 
6 2 PRINT n j " J 
6 5 LET t o t - 0 
66 REM i n p u t t h e who le l i n e of 

e i g h t h e x i d e c i n a l t i g u r « » -from 
t h e f i r s t d i g i t t o t h e l a s t w i t h 

spaces b e t w e e n 
67 REM e g . a t a d d r e s s 5 0 0 0 0 i o 

p u t t h e l i n e from C5 t o 4 2 
70 INPUT a * 
73 I F a*™"END" THEN STOP 
77 PRINT a * 
BO FOR b=0 TO 7 
9 0 LET i - F N h t a * > » 1 6 + F N h ( a « { 2 

>) 
9 5 LET t o t - t o t + z 

lOO POKE t n + b > , z 
110 LET a * = a » < 4 TO ) 
120 NEXT b 
130 PRINT " - " j 
133 REM e n t e r t o t a l 
140 INPUT t 
150 ^F t O t o t THEN PRINT "DATA 

INPUT ERROR"i GO TO 6 2 
160 PRINT t 
170 NEXT n 

(continued from page 119) 
run listing 1. Enter 50000 decimal as the start 
address and 51871 as the end address. Then 
enter the bytes from listing 3. 

Once il has all been typed in, save it with 
the command 

SAVE "TAPESYS" CODE 50000,1872 
and save the Basic hexloadcr, 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 ii 
at a speed you specify, then clear the screen 
and attempt to reload it. If you get an error 
during loading, remember: "If at first you 
don't succeed . . 

If however, the computer docs 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 tvpe 

RUN 100 
Check the bytes 

The computer will then list the bytes for 
you it) check against listing 3. Write down the 
address of any errors you see, and when the 
listing has finished the computer will allow 
you to correct these mistakes. When finished, 
type in S as the address, and the corrected 
code will be saved. Finally, enter New and go 
back to listing 2. If you cannot allord the time 
to type all the hex in, perhaps you can afford 
to send £3 to me at 104 Ventnor Gardens, 
Luton, Beds., I.U3 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 will now deal 
briefly with each of these. 

The R E L O C A T E routine at the beginning 
of the program first works out the 
displacement of the routine from the address 
to which it was originally assembled — note 
that if you change the Org, you must also 
change the L D BC,C350 at the beginning of 
the program to tc new address. On entry, BC 
always holds the number in the USR 
statement. The st3rt of the table of addresses 
to be altered — RF.I.CD — is then calculated 
using this displacement. 

The routine fetches in turn all the 2-hvte 
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-byte number from this 
address, adds the displacement to this 
number, and replaces it in the program, then 

PRPCR 1 : INK 7 : C 
Listing 2. 

10 BORDER 
LS- _ 

3 0 FOR F . 0 TO 1 7 * S T E P » PLOT 
a,f: DRMJ OVER X: f , 1 7 4 . - F • PLOT 

2 8 E , 7 . ORHU OVEN i ; - r , i 7 » - r ; NEX 
T 1 

S S FOR F - 0 TO 174. 3 T C P »-• P L O T 
B , F . DRAU OUER L ; 1 7 4 — 7 , - F . - P L O T 
a s v , r . - DRflU owen i ; - i 7 * + r , - r : n 

EXT r 
30 FOR f « l TO 7: PRINT PAPER f 

- ( f - l i ; R T 7+t,9;" 
: NEXT f 

4.0 INPLTT "PBUSC I 0 TO « J . " ; p 445 LET pwXHT P : IT I» <» OR p >9 
THEN CO TD 4 0 

S 0 RANDOMIZE USR USA b M M PA 
USE P; SRUE - p i C - P H U M - t t t T t f l p » C 
RE ENS 

6 0 CLS .- RANDOMIZE USR USR 8 0 B 
00.- LOAD - " S C R E E N * 

7 0 OO TO 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 3nd Run address, 
which is wahv 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. If it matches, 
the correct routine is activated, then the next 
statement is considered. Otherwise, a return is 
made to Basic, with CH ADD holding the 
address of the character that does not match. 
Basic expects either a colon or Enter, so any 
other character will give error C — Nonsense 
in Basic. 

The changing of the speed involves altering 
ihe 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 nubtner o possible values 
recognised is limited to the value in the CP 
instruction near the beginning of the Pause 
routine. 

Ci, fi 
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 that the fourth and seventh numbers 
should be identical, and the fifth number two 
greater. Remember, if 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. If 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 tac. 

I hope the program saves you much time 
and, perhaps, gives you ideas of your own to 
develop. 

Listing 3. 
aooooi C5 El 01 30 C3 A7 ED 42 - 1168 
50008) £3 Cl 21 lO CA 09 5E 23 • 811 
30016: 56 23 7fl B3 28 OF ES EB m 941 
50024i 09 3E 23 56 EB 09 EB 72 m 817 
S0032: 2B 73 El 18 E9 01 79 C3 m 957 
300401 C9 C3 BB C4 21 A 4 C4 £3 • 1401 
jOOIBI 21 80 IF CB 7F 20 03 21 • 598 
30056t 98 OC OB 13 DD 2B F3 3E = 760 
50064 T 01 47 10 FE D3 FE EE OB <• 1036 
S0072: 06 A4 2D 20 F5 05 23 F2 776 
sooeot 72 C3 06 2F lO FE D3 FE • 1129 
50088I 3E OS 06 37 10 FE D3 FE m 866 
30096s Ol oc 3B 03 6F 18 09 7A - 346 
50104: B3 28 OB OB 6E OO 7C AD m 858 
SOI!2i 67 3E 01 3 7 10 17 6C 18 m 400 
50120s F5 7 9 CB 78 10 FE 30 04 m 101 1 
30128: 06 1A 10 FE 03 FE 06 IS m 7 9 4 
SO 1 3 6 l 7.0 EF 05 AF 3C CB 13 ZO m 767 
50144: Lb I B DD 23 06 08 3E 7F • 721 
30132) DB FE IF DO 7A 3C 20 C7 m 1 1 2 5 
3 0 1 6 0 * 06 3B 10 FE C7 14 09 15 m 585 
S0168t F3 3E 09 D3 FE 21 A 4 C 4 m 1 1 7 2 
30176: ES OB FE IF E6 20 F 6 02 - 1 2 4 3 

S01B4i 4F BF CO CD B3 C4 30 FA 1294 
SO 1921 21 15 04 10 FE 28 7C B5 • 676 
50200: 20 F9 CD 81 C4 30 EB 06 m 1100 
50208: 9C CD SI C4 30 E4 3E C6 m 1222 
302161 B8 30 EO 24 20 Fl 06 C9 m 972 
50224: CD 85 C4- 30 D3 78 FE D4 = 1381 
50232: 30 F4 CD 85 C4 DO 79 EE m 1393 
50240) 02 4F 26 OO 06 E2 18 IF • 406 
50248: 08 20 07 30 OF DD 73 00 • 448 
50256: 18 OF CO tl AD CO 79 IF • 776 
30264: 4F 13 18 07 DD 7E 00 AD 649 
502721 CO DD 23 IB 08 06 E4 2E 763 
50280: 01 CD Bt C4 DO 3E ED DB — 1222 
S0288) CB 13 06 E2 30 F3 7C AD pa 1044 
50296) 67 7A B3 20 CB 7C FE Ol m 1018 
503041 C9 CD 83 C4 DO 3E 07 3D m 1073 
50312) 20 FD A7 04 C8 3E 7F DB H 1064 
50320: FE IF DO A9 E6 20 28 F3 m 1207 
5032Bi 79 EE FA 4F E6 07 F6 08 - 1179 
50336: D3 FE 37 C9 F3 3A 48 5C • 1188 
50344: E6 38 OF OF OF D3 FE 3E M 838 
50332: 7F DB FE IF F8 38 02 CF m 1147 
503601 OC Fl C9 CD E7 ca DF FE m 1367 
5036Bi 3A CO E7 FE FB 20 06 AF - 1196 

50376: 32 9E CA 18 34 FE EF 20 101 1 
30384: 07 3E Ol 32 9E CA 18 29 • 345 
50392: FE 06 20 07 3E 02 32 9E - 779 
30400: CA 18 IE FE D5 20 07 3E 824 
30408i 03 32 9E CA IB 13 FE CF m 917 
50416: 20 07 3E 04 32 9E CA 18 = 339 
50424: 06 FE F2 CO CD BO CO 18 m 1301 
30432: BA Ol It 00 3A 9£ CA A7 m 789 
30440: 28 02 OE 22 F7 D3 DD El m 996 
30448: 06 OB 3E 20 12 13 10 FC m 416 
304361 DD 36 Ol FF CD TF ca 21 m 1128 
30464: F6 FF OB 09 03 30 OF 3A m 645 
50472: 9E CA A7 20 02 CF OE 78 M 902 
304801 B1 28 OA 01 OA OO DD ES m 688 
50480: El 23 EB EO BO DF FE E4 — 1613 
30496: 20 41 3A 9E CA FE 03 CA m 974 
50304i 0A 1C E7 CD B2 28 CB F9 m 1272 
50512) 30 OB 21 00 OO 3A 9E CA m 310 
S0320i 3D 28 10 CF Ol C2 8A IC m 685 
50528: 23 7E DD 77 OB 23 7E DD X 894 
50536) 77 OC 23 DD 71 OE 3E Ol m 377 
30344) CB 71 28 01 3C DD 77 OO • 737 
30332) EB E7 FE 29 20 DF E7 EB m 1482 

(Listing 3 continued on next page) 
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(Listing continued from previous page) 5 0 9 9 2 : 7E 0 0 FE 0 3 2B OC 3f t 9E m 6 5 1 5 1 4 3 2 : 6 4 C9 3A B5 C9 F 5 D5 3E » 1 2 6 1 
5 0 3 6 0 i C3 3 1 C6 FE AA 2 0 1C 3A m 9 B 4 5 1 0 0 0 : Cf i 3 0 CA 9 9 C7 F £ 0 2 CA • -1275 5 1 4 4 0 : 0 0 CD O l 16 3E 1 6 D7 AF m 7 0 2 
5 0 3 6 8 : 9E CA FE 0 3 CA BA I C E7 1 2 1 6 5 1 0 0 9 1 4 7 C 8 £ 5 DO 6E FA DD 6 6 m 1 4 0 4 5 1 4 4 8 : D7 AF D7 2 1 0 0 0 1 11 OO tm 6 S 6 
3 0 5 7 6 : DD 3 6 OB OO DD 3 6 OC I B t o o 5 1 0 1 6 : FB DD 5E OB OD 3 6 OC 7C = 1 0 2 0 S 1 4 S 6 : O l CD B3 0 3 D1 FI CD OA m 1 0 5 3 
3 0 3 8 4 : 2 1 0 0 4 0 DD 7 5 OD DO 7 4 7 0 3 3 1 0 2 4 : B 3 2 8 OD ED 3 2 3 8 2 8 2 8 m 6 8 9 5 1 4 6 4 : OC C 9 FF OD 12 0 1 1 0 0 2 m 5 1 8 
5 0 5 9 2 : . OE I B 4A FE AF 2 0 4C 3 A 7 0 7 5 1 0 3 2 : 0 7 DO 7E OO FE 0 3 2 0 I F E 6 7 4 5 1 4 7 2 : 11 0 6 13 0 1 2 0 4C 4F 41 = 2 9 5 
5 0 6 0 0 : 9E co FE 0 3 CA BA I C E 7 m 1 2 1 6 5 1 0 4 0 : E l 7C BS 2 0 0 6 DO 6E OD 9 1 2 3 1 4 8 0 : 4 4 4 9 4E 4 7 2 0 2 0 4 3 3 2 m 5 0 5 
5060B-. CD 4 9 2 0 2 0 OC 3A 9E CA 7 7 1 3 1 0 4 8 : DD 6 6 OE E 5 DD £ 1 3A 9E 1 2 2 8 5 1 4 6 8 : 3 2 4F 3 2 2 0 2 D 2D 2 0 3 2 - 4 7 9 
3 0 6 1 6 : A 7 CA RA I C CD £ 6 1C 1 8 1 0 2 2 3 1 0 5 6 : CA FE 0 2 3 7 2 0 0 1 A 7 3E • 7 7 5 5 1 4 9 6 : 4 5 5 7 4 9 4E 44 7 0 7 0 5 4 m 5 2 3 
3 0 6 2 4 : or CD 8 2 1C DF FE 2C 2 8 m 9 3 9 3 1 0 6 4 : FF CD FS C3 DA BE C4 U m 1 5 2 1 3 1 3 0 4 : 4 1 5 0 4 5 2 0 BD OD 3E 4 2 5 2 9 
3 0 6 3 2 : oc 3A 9E CA A 7 CA 8A I C • 9 6 3 S 1 0 7 2 J OA C9 AF CD OA OC DD 2A m 0 7 6 3 1 3 1 2 : 4 1 3 3 4 9 4 3 BA OD 2 3 4 1 • 3 8 7 
5 0 6 4 0 : CD E6 I C 18 0 4 £ 7 CD 0 2 1 0 5 7 S I 0 8 0 s 9 8 CA 2 A 9A CA EO 7B 9C B 1 2 6 8 5 1 5 2 0 : 5 2 S ? 4 1 5 9 BA 0 0 2 4 4 1 = *>18 
3 0 6 4 B : 1C CD 9 9 I E UD 7 1 OB DD B 9 8 2 5 1 0 8 8 : CA C I £ 5 0 1 11 00 C 3 4 9 • 9 1 0 5 1 3 2 8 : 3 2 3 2 4 1 3 9 BA OD 3E 4 2 • 6 4 S 
3 0 6 3 6 : 7 0 OC CD 9 9 I E DD 7 1 OD 8 5 9 3 1 0 9 6 : C 6 DD 5E OB DD 5 6 OC E5 • 1 0 7 2 5 1 5 3 6 1 5 9 5 4 4 5 5 3 BA 8 0 2 0 4 2 - 7 3 7 
3 0 6 6 4 : DD 7 0 OE 6 0 6 9 DD 3 6 00 0 2 3 t i l 1 0 4 : 7C B 5 2 0 0 6 1 3 13 1 3 E B • 6 3 5 5 1 5 4 4 : 5 9 5 4 4 3 5 3 BD 4E 4F 2 0 6 S 3 
3 0 6 7 2 : 0 3 18 3E FE CA 2B 0 6 DD 8 1 2 3 1 1 1 2 : 18 OC DD 6E FA DD 6 6 FB m 1 1 9 1 5 1 5 5 2 : 4C 4 9 4E CS BO 3 1 3 4 3 0 - 7 1 4 
3 0 6 8 0 : 3 6 OE OO 18 14 3A 9E CA m 6 5 8 5 1 1 2 0 : £ B 3 7 ED 5 2 3 6 0 9 11 0 5 m 6 9 6 5 1 3 6 0 : 3 0 2 0 6 2 6 4 8D 3 1 3 3 3 0 a 3 6 9 
5 0 6 B B : A7 C 2 BA I C E 7 CD 8 2 I C m 1 1 2 1 = 1 1 2 8 : 00 1 9 4D CD 0 5 I F E l m 6 3 6 5 1 5 6 8 : 3 0 2 0 6 2 6 4 0D 31 3 8 3 5 m 5 7 7 
3 0 6 9 6 : CD 9 9 I E DD 7 1 OD DO 7 0 106B 3 1 1 3 6 : DD 7E 00 A7 2 0 3E 7 C B3 m 9 2 1 3 1 3 7 6 ) 3 0 2 0 6 2 6 4 8 0 3 1 3 9 3 0 » 3 7 3 
3 0 7 0 4 : OE DD 3 6 00 00 2A 3 9 3C m 3 1 2 5 1 1 4 4 : 2 8 1 3 2B 4 6 2 B 4E 2 D 0 3 m 3 3 9 5 1 5 8 4 : 3 0 2 0 6 2 6 4 8 0 3 2 3 7 3 5 3 7 7 
5 0 7 1 2 1 t o 3 B 5 3 SC 3 7 £0 S 2 DO 1 0 9 8 1 3 2 : 0 3 0 3 DD 2 2 5 F SC CD E 8 m 8 B 5 5 1 5 9 2 : 3 0 2 0 6 2 6 4 8 0 3 3 3 0 3 5 m 5 7 1 
3 0 7 2 0 : 7 5 OB DD 74 OC 2A 4B SC 6 8 6 5 1 1 6 0 : 19 DD 2A 3F 3C 2A 3 9 3C m 6 9 0 3 l 6 0 r t j 30 2 0 6 2 64 8D 3 3 3 2 3 5 » 5 7 3 
5 0 7 2 8 : ED 5 2 DD 7 5 OF DD 7 4 10 1 0 2 5 5 1 1 6 8 : 2 8 DO 4 E OB DD 4 6 OC CS m 8 3 3 5 1 6 0 0 : 3 0 2 0 6 2 6 4 OD 3 3 3 3 3 0 m. 5 6 9 
3 0 7 3 6 : FR 3A 9 F CA A7 CA 6B CB 1 3 2 9 3 1 1 7 6 : 0 3 0 3 0 3 DD 7E FD F 5 CD m 1 0 3 9 3 1 6 1 6 : 3 0 2 0 6 2 6 4 8D 3 3 3 3 3 0 • 3 7 1 
5 0 7 4 4 : E 5 0 1 I t 00 DD 0 9 DD 2 2 B 7 3 2 5 1 1 8 4 : 5 5 16 2 3 F l 7 7 D1 2 3 7 3 8 6 1 5 1 6 2 4 : 3 0 2 0 6 2 6 4 BD 3 3 3 6 3 5 = 5 7 7 
S 0 7 3 2 : 9 8 CA 2 2 9 A CA ED 7 3 <rc » 1 2 3 2 3 1 1 9 2 : 2 3 7 2 2 3 E 3 DD E l 3 7 3E a 9 7 6 5 1 6 3 2 : 3 0 2 0 6 2 6 4 8 0 0 9 4 6 4 1 m 5 6 3 
5 0 7 6 0 : CA DP E 5 11 11 00 AF 3 7 «E 9 1 6 5 1 2 0 0 : FF C 3 7 9 C7 EB 2A 3 9 3C n 1 2 2 8 5 1 6 4 0 : 3 4 AC AE C8 AC 16 4 3 3E • 9 2 1 
3 0 7 6 0 : CD F 5 C 3 DD E l 3 0 F 2 3E - 1 4 * 3 5 1 2 0 8 : 2 8 DD 2 2 SF SC DD 4E OB m 7 9 S 5 1 6 4 8 : 3 1 BO B? CB BO 16 3 5 3 0 • 9 0 5 
5 0 7 7 6 J PC CD 01 16 FD 3 6 3 2 0 7 • 8 7 8 5 1 2 1 6 : DO 4 6 OC CS CD ES 19 C l m 1 1 5 2 5 1 6 5 6 : 2 3 C 2 C4 DO C2 I S 3 3 2E » 9 5 3 
5 0 7 0 4 : OE 9 0 DD 7E 00 DD BE £ F m 11 3 9 3 1 2 2 4 : £ 5 C 3 CD 5 3 16 DD 2A 5 F m 1 0 9 6 3 1 6 6 4 : 21 C 5 C 7 DA CS I S 2 3 I E » 9 3 0 
5 0 7 9 2 : 2 0 0 2 OE F 6 FE 0 4 3 0 D9 m 8 1 7 3 1 2 3 2 : 3C 2 3 DO 4E OF DD 4 6 I O m 7 4 8 3 1 6 7 2 : I I 0 8 DA £ 6 0 0 OC I F 1A • 9 6 6 
5 0 8 0 0 : 11 3 4 C9 CS CD OA OC C I « 8 8 7 5 1 2 4 0 ? 0 9 2 2 4B SC DD 6 6 OE 7C m 6 7 1 5 1 6 8 0 : OD DC DE E9 DC OA I D 18 9 7 1 
3 0 8 0 8 : DD ES 0 1 2 1 FO FF I V 0 6 * 1 2 1 8 5 1 2 4 8 : £ 6 CO 2 0 OA DD 6E OD 2 2 • 8 4 2 5 1 6 8 8 : OB DF £ 1 EB DF 0 9 I C 17 » 9 7 7 
3 0 9 1 6 : OA 7E 3C 2 0 0 3 7 9 8 0 4 F * 5 5 9 5 1 2 5 6 : 4 2 5C FD 3 6 OA OO D1 DD - 9 0 5 5 1 6 9 6 : OA EO E 2 EC EO 0 8 I B 16 = 9 7 7 
3 0 9 2 4 : 13 1A OE 2 3 2 0 01 OC D7 m 3 3 0 3 1 2 6 4 : E l 3 7 3E FF C 3 7 9 C7 DD m 1 3 3 3 5 1 7 0 4 : 0 9 £ 1 £ 3 EC E l OB 1A 15 « 9 7 7 
5 0 B 3 Z : 10 F 6 3A 9 E CA FE 0 4 C 2 ts 1 1 3 2 5 1 2 7 2 : 4 £ OB OD 4 6 OC CS 0 3 F 7 a 8 3 9 5 1 7 1 2 : 00 £ 2 E4 ED £ 2 0 7 0 6 OE • 9 3 2 
5 0 G 4 0 : I A C7 C5 E 3 D3 DD £ 5 3E m 1 3 7 6 S 1 7 8 0 i 3 6 80 EB D1 E 3 £ 5 DD E l • 1 3 3 0 3 1 7 2 0 : 6 0 2 1 o n 0 3 13 FE OO EF - 6 3 4 
SOB4B: 17 D7 3 £ 0 5 D7 3£ 2 0 0 7 = 0 2 9 5 1 2 8 8 : 3 7 3E FF CD F 5 C3 3 d 0 3 m 1 0 7 6 5 1 7 2 8 : 7 6 C3 C9 C4 0 4 C4 DF C4 1 5 3 7 
3 0 8 5 6 : DD 7E 0 0 FE 0 0 2 0 2 2 DD - s e a 3 1 2 9 6 : C3 7F C 7 E l ED SB 5 3 SC - 1 2 4 9 5 1 7 3 6 : EA C4 F 3 C4 7 1 C6 F 2 C6 • 1 6 2 2 
3 ^ 8 6 4 : 7E OE E6 CO 2 0 11 3E CA n 8 7 5 5 1 3 0 4 : C 3 D2 08 G5 3G FD CD 01 m 1 1 6 3 5 1 7 4 4 t 7A C3 7D C3 6A C4 8 2 C4 • 1 2 6 5 

0 7 DD 4fc OD DD 4 6 OE CD m 1 0 3 7 5 1 3 1 2 : 16 AF 11 A l 0 9 CD OA OC s 6 1 1 3 1 7 5 2 : 3 2 C6 I D C7 7A C7 7D C7 - 1121 
5 0 0 8 0 : 2 8 2D CD E 3 2D 1 8 1A 3E m 6 7 7 51320I FD CB 0 2 EE CD D4 15 DD w 1 3 5 5 3 1 7 6 0 : 8 0 C7 0 2 C0 8 1 CS 4 3 CB » 1 1 2 4 
5 0 0 0 0 : 0 1 1 1 5 5 C9 CD OA OC 18 = 3 5 3 3 1 3 2 0 : E5 11 11 0 0 AF CD 7C C 3 m 9 6 2 5 1 7 6 8 : AO C3 FE C3 3 6 C6 9 7 C7 1 4 0 6 
S 0 B 9 6 : io FE 0 3 20 2 4 DD 4E OD B 6 3 3 5 1 3 3 6 : OD E l 0 6 3 2 7 6 10 FD DD * 1 1 1 0 5 1 7 7 6 : 18 C4 22 C4 OC C4 3 1 C4 » 9 0 6 
S 0 9 0 4 : DD 4 6 OE CD 2D 2D CD E 3 • 1 0 3 0 5 1 3 4 4 : 5E 0 8 DD 5 6 OC 3E F F DD = 9 6 2 3 1 7 8 4 : 3 8 C4 FD C4 I D C3 3 1 C6 1 2 0 9 
5 0 9 1 2 : 2 0 JE 2C 0 / DD 4E OB DO • 8 9 7 5 1 3 5 2 : E l CD 7 0 C3 C3 DE C4 01 V 1 3 3 1 5 1 7 9 2 : 3C ce 6 1 CO 8 6 C8 9A C 8 • 1 2 7 7 
5 0 9 2 0 : 4 6 OC CD 28 2D CD E 3 2 D a 0 5 2 5 1 3 6 0 : OO OO 3A 9E CA FE 0 4 CB « 8 7 6 5 1 8 0 0 : OS CS 2 8 C3 4 3 CS 4 0 C6 - 9 6 S 
5«>92B: AF 11 S 5 C 9 CD OA oc 1 8 im 7 2 9 5 1 3 6 8 : £ 7 CD 0C I C CD F l 2 8 C9 • 1 2 9 4 5 1 8 0 8 : 4 3 C 6 3 7 C7 6 F C7 8 8 C7 m 1 164 
S U 9 J 6 : 1A DD 7E OE E 6 7F F 6 4 0 B 1 0 5 4 5 1 3 7 6 : £ 7 CD 8 2 1C CD 9 9 I E 7 9 B 1 1 0 3 5 1 0 1 6 : 0 0 C7 4 7 C6 3B C7 4 0 C7 = 1 1 2 8 
3 0 9 4 4 : D7 DD 7E 00 FE 0 2 2 0 0 3 m 8 5 3 3 1 3 8 4 : FE OA DO 3 2 8 5 C 9 DO 2 1 - 1 138 3 1 8 2 4 : BF C7 A J CB co CB C3 C 8 w 1 4 9 2 
5 0 9 5 2 : 3E 2 4 D7 3E 28 D7 3E 2 9 m 7 3 3 5 1 3 9 2 : B6 C 9 2 1 D1 C3 1 1 0 6 CA M 1 0 4 5 3 1 8 3 2 : C6 C8 5 6 C 5 0 0 C5 A6 CS • 1 3 7 9 
3 0 9 6 0 : 0 7 18 Cf DD E l D1 E l C I m 1 3 1 8 3 1 4 0 0 : A7 CB 2 1 CB 2 1 CB 2 1 0 6 • 8 8 1 3 1 8 4 0 : 8 6 CS CA CS FE C3 9 3 C6 1 3 7 4 
3 0 9 6 0 : OC FF CD 7 9 C 2 4 9 C6 3E m 1 1 2 0 5 1 4 0 B : OO DD 0 9 0 6 0 8 C 5 DD 7E = 7 8 8 5 1 8 4 8 : 9 8 C 6 9D C8 PC C4 E8 CB •m 1573 
3 0 9 7 6 : 2 0 07 3£ 12 D7 3E 0 1 0 7 m B 2 0 3 1 4 1 6 : 00 7 7 0 6 OO EB 4E EO 13 6 9 2 3 1 0 5 6 : E B CD BC ce 5 3 c? 0 0 OO m 1 l O l 
5 0 9 8 4 : 3E 2A P7 3E OD D7 E l OD — 1 0 3 5 3 1 4 2 4 : 0 9 DD 2 3 C l 10 EF C9 11 - 9 3 1 51864: 01 SF <H1 4 0 36 C3 O l FF - 6 6 3 

DOUBLEMODE RGB 
MONITOR 20", 22", 26" £97 
Carriage £7.00 including free lead to suit 
BBC or Electron 
The DoubJemode RGB colour monitor 
cuts the cost of computer hardware 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 M O N T H 
FULL REPLACEMENT GUARANTEE 
Educational and computer club discounts 
available. Trade enquiries welcome. 

n n i ID! C DOUBLEMODE LTD 
U U U D L X . 16 McAdam Place. 

South Newmoor industrial Estate 
(rvrne. Ayrshire, 
Scotland KAII 4HP. 

3 3 Tei; Irvine (0294) 216339 

MODE 

A 
d 
fi 

P 
d 
7. 

b 

a-
C 
k 

M O R E MONITOR 
FOR THE M O N E Y 

ti 
al 
u 

r< 
T 
ai 

c< 
si 
A 
w 
a 
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At last, the first joystick that puts the firing button 
where it should have been in the first place. 

THE TOP 
AMERICAN 
JOYSTICK 
IS NOW 
AVAILABLE 
IN THE U.K. 

MGfc 
Extra responsive 

action 

Trigger A 
Fire / 

Sutton 

Diamoi 
Cut'Arcade 

L Style Grip 

•a" : 
» \ r • • ™ Sr 

jV/. 

IS HFRF! Extra long' 
4 ft Cord 

M-
M 
m 
•M 

ONLYtClQ SPECTRUM /if.99 + £1.50 P+P 
• 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 ; Manic Minor 
D Jetpack 
• Cookie 
U PSSST 
n Timegate 

. 13D Tunnel 
• Cosmos 
• Cyber Hats 
O Gatuxiuns 
n Spooky/nan 

I ) Slippery Sid 
• S S Enterprise 
• Mte Fine 
L Meteoroids 
G Gitlpman 

' Cosmic Guerilla 
• Kong 
D Armageddon 

\ Mission Impossible 
[ Atik Atuk 

0 Bram Damage 
• Last Sunset. . 
• Mareman 

! Galaxians 
• ETX 

L . Frenzy 
L Astrobloster 
; . Knot in 3D 
; Joust 
n Spectres 

• Jetman 
• Frogger 
• Blind Alley 
I i Galactic 

Jatlbreak 

Rubber 
Suction 

\ Cups for 
One Hand Operation 

L Transam 
C Robotics 
G Armageddon 
C Exterminator 
• Detective 

NOTE: TH/S IS ONLY A SMALL SELECTION OF THE MANY COMPATIBLE GAMES 

Also available for Commodore/Atari/ BBC/ 
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 Aliophone 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 
UNIT 8, FEN TON INDUSTRIAL ESTATE, 

DEWSBURY ROAD, FENTON, 
n v t a i i STOKE-ON-TRENT 

5 TEL: 0782 273815 

A L L O W 7 D A Y S Postage Please Add£1.50 

24 HR CREDIT 
CARD LINE 



Qui l l 
Spectrum 

£14.95 

The Quill is a major new utility written in machine code which allows even 
the novice programmer to produce high-speed machine code adventures 
of superior quality to many available at the moment without any 
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 
with objects and problems of your choice. Having tested your adventure 
you may alter and experiment with any section with the greatest of ease 
A part formed adventure may be saved to tape for later completion. When 

you have done so The Quill will allow you to produce a copy of your 
adventure which will run independently of the main Quill editor, so that 
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 
adventures. 

n The Golden Nib Of P S P j S ^ 
T h e Q u i 11 

~ ^ 

Magic Castle 
Rescue the Princess from the Magic 

From The Golden Nib Of 
T h e Q u i l l 

Comes a Gourmet Feast 
for 

Hungry Adventurers 
Volume 1 

of the Devil's Island 
Escape from the infamous prison 

Castle but beware of Vampires and { j Q | | m avbe impossible, but what 

Spyplane 
Can you survive and complete your 
mission high in the sky over enemy 
territory? 

Mindbender 
Only you alone can save the world 
from the terrible power of the 
Mindbender. 

I 
i'jHj 

Wm 
L J^^HL m , J i f n Jĵ ĤFJHfv. ' -M 

•H* • » -1 

Where in this city of death and Intrigue 
1$ the stolen Sincltve Diamond? 

GILSOFT 
30 Hawthorn Road 
Barry 
Soth Glamorgan 
CF68LE 

(0446) 732765 

A Superb collection of adventures for the 48K m J! 
Spectrum written with the Quill. jSPHf i l 
From the fertile imaginations of many authors, we m j t f 
have selected this fine volume of adventures for If | 
you to collect. Each adventure is complete in itself ^ l l 
and is presented in the distictive livery of the iC m 
series to grace your software shelf as you build up v̂ W 
the collection. jfejjj 

The adventures are priced at only £5.95 each. 

Selected titles available from good computer 
shops nationwide including > 

W. H. Smiths, Boots, Menzies 

Or direct from us by post or telephone 

SAE for full details of our range 

Dealer enquiries welcome 

BarsakThe Dwarf 
Help Barsak recover the treasures of 
his ancestors from the underworld of 
mythology. 

— f S t ^ M ® 

m 
m 

Africa Gardens 
What is the secret of the daserted 
Hotel and where are all the guests?. 

Credit Card Order Line 
Personally Manned for 24 hours 
S : 0222 41361 Ext 430 

GOLD COLLECTION • GOLD COLLECTION « GOLD COLLECTION • GOLD COLLECTION • 



" 0 1 6 3 5 6 

Listing 1. 
1 0 L E T T = 0 
2 0 F O R ft = 1 5 5 1 4 . 
3 0 I N P U T X 
4 - 0 P O K E R , X 
5 S S C R O L L 
6 0 P R I N T ft., X 
7 0 L E T T = T + X 
3 0 N E X T ft 
9 0 I F T o 3 2 5 2 5 T H E N P R I N 

" E R R 
O R I N b f t T f t " ; 0 

1 O 0 F O R ft = 1 6 3 5 7 T O 1 6 3 1 
1 1 0 P O K E R . 7 0 
1 2 0 N E X T R 

J N Creak gets 
into conversation 
with his ZX-81. 

Listing 2. 
I d PRTNT "PRE53 AN? KEY TO CON 

T. " 
I S PRU?E AEA 
20 BAND \JSR 16514 
££ FRD3E 4E4. 
3C- ooke ie54£ , IOJ. 
3? POKE 
50 Cl.5 
«o pflric U5« lesxo 
7C I c "" TrlE'J GOTO 150 

0 
30 FOR fl=I TO 50 
-30 NEXT R 
95 GOTO SO 

ioa aosL-e 
1 0 5 GOSUP IPOCI 
1 1 0 P R I N T 'UHRT NAME ? " 
I I S INPUT a t 
1J0 POKE A* 
1+0 POKE i S 6 ? l . U - e + 3 
150 POKE 16672 0 + 10? 
IDO LET P=XNT JSS 
i - 0 :F "HE!-. GOTO SiSP 
lap IF fl=£ 7rt£N C-OTC- teCP 
19P RETJCU 
2PC! SCSJS 3t»00 

PRINT --UHP- LfT~EF 
£13 INP'JT PS 

CUS 
£20 PCKE l ie?! 1 CC^E ^S 
£30 IF 15^*4-1 £55 THEN C-OT<_ 

2369 
£4.0 RETuPN 
5O0 G0SUS 1O0C 
?10 POKE I f p l ? 
=20 PC.E lesse , IOI+'J 
F30 RETURM 

1000 PRINT UHfiT jr f iPT |J TC 
1010 INP'.'T o 
1^50 PPIN- RNC EtO TO . i 
1030 Jf tfUT U 
ICtO RETURN 
1E02 I " INKE 4= T" Then 
1S10 I* INKE- * - 1" TIEN C- Z SL'3 rC 
0 
1520 I F IHKff.-'tn '5" THE:. C-0?L'? 10 
C 
1 = 30 IP I n K £ f * = V TICK 5CTC £C0 
e 
1S4C I F INKEV* = 'T ' TpiCri QZ1L 3 
C 
. 5 5 0 SOTO ?C 
£•.'00 POKE 1554* , 134, 
2O0S G3SUS 3300 
£010 p h i n t en - ec 
£ 0 £ 0 C-IM PS £5 
= O A ? INPUT ? J 
£ 0 3 0 C L S 
£035 LET i 
2 0 4 0 I C USE L & 5 7 0 < S 5 F . THEM 
£500 
SO50 FOR T" 14® 

£060 I F I H K E V » < > " " THEN GOTO £ iC 
0 
AO^O NEXT 1 

G C ' 3 £ 0 4 - 0 
2 1 S P P R I N T "NO ROOM - I1EM. F ' J L L . 
" 'THINRT RCFILN 
£ 1 1 0 PFLL'SJ : O O 
£ 1 2 0 RETURN 
S200 PRINT ;>PTA _ I£T =ULL . T 

h i a i N 
2 Z 1 ? P A U S E : 0 0 
£££C RiTuR". 
£ 3 0 0 P R I N T "NO 5L'C~ PHONEME : " 
£?1S RRL3E 100 
2?£0 RETURN 
£ - 0 0 c t f a r 
£ - 1 0 i - J O 
£ . 0 0 PFTN- RHONCHC 'lAt'E NOT =T . 

P^UjS - 0 0 
£5£C GOTO £ i 0 0 
?00C FRIh|T 'PHONEME " 'LENGTn • '• 
3010 _E~ fi-PES"- 16e?3-S?i. + PEi- . 

^ i ; 6 t i " THEN vC~0 
"CA TO 3 

3040 PhlN- TnE £, ; - iR« PEE <i rpp 
Zi,PEEK 

3050 NE.XT H 
3060 P R I N T 

CETjRK 

USING THK excellent I 8 K Spectrum Speaks 
article in the June 1983 edition o f Your 
Computer, it is possible lo make an actual 
speech processor on a I 6 K ZX-81, 

'['his program uses a " Z X - 8 1 isation" of 
that routine as its basis. Manipulation of the 
data is, however, made far easier. 

1'he sounds can be stored and retrieved so 
thai it is possible to construct whole sentences 
phonetically by joining together the stored 
sounds. 16K R A M is very limiting for the 
amount of data necessary to make useful speed 
possible, but the proRram 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: 

P O K E 1 6 3 8 9 , 7 7 
N E W 

Next type in the hexadecimal loader 
program — listing I and enter the machine 
code. When this is complete delete the loader 
program line-by-line and enter listing 2. 

I suggest you now save it several times in 
case the machine codc crashes when executed. 
A single error will generally causc a complete 
system reset, deleiing everything, including 
any dala above RAMtop . 

Set up tape recorder 
The next thing to do is to set up your tape 

recorder and ZX-81 as in figure 1. This works 
on the principle that almost all portable tape 
recorders have a monitor function during 
recording. This 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 built-in 
one, then use that. 

Set up the equipment, insert a fairly long 
blank tape — or one that can be overwritten — 
and start recording. Alternatively, you can 
play a recorded tape into the computer 
directly, without speaking, at about l'A times 
normal loading volume. 

Set to Fast mode. Type Run and you wil l 
get a prompt. Decide what to say into the 
machine first, press Newline, and say it. I f 
you make a mistake or over-run the time limit, 
hold down T when the prompt reappears. 
When it reappears for a second time it is ready 
to go again. I f you have said the word 
correctly, just press Newline. The T V screen 

(continued on next page) 
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(continued • -om previous page) 
should then show a black screen with small 
white lines, which arc the speech. I f not, no 
sound is reaching the computer, in which 
case, check everything and rerun by pressing 
T . 

Assuming the lines are there, disconnect the 
equipment and reconnect as in figure 2. An 
external loudspeaker is usually only necessary 
with tape recorders with built-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 
10 the more interesting aspects of the 
program. The complete sound input can be 
divided into 24 parts and they can be used 
singly or in groups, for hearing, storing and 
retrieving. 

Press 1. You will be asked for a start-part — 
1 to 24 inclusive is allowed. T h e end-part is 
similar hut must be more than or equal to the 
start-part. I f the end is the same then only that 
one part is output. Narrow down the parts, by 
inputting smaller and smaller sections of the 
sound, until you only hear the sound you wish 
to store, e.g., the B in Ball. Consonants are 
usually two parts long and vowels four parts 
long. I f in doubt make consonants longer and 
vowels shorter. 

T o store a sound press S. You should input 
the limits you found to be the best and give it 
a single lener name. I f storing a sound like P at 
the end of a word — as in help — store only 
the actual noise and not the silencc which 
preceeds it, as this can be added later and is a 
waste of valuable memory. T o delete a stored 
phoneme at any time, press D. 

When you have stored alt the sounds you 
want from a particular word in memory, press 
T to input another word — to get more sounds 

Figure t. IN. 

LU 
CL < 

GC 
UJ 
O 
oc 
O 
o 
UJ 
oc 

EAR E A R 

R E C . O N 

ZX-81 

M I C 

M I C R O P H O N E U 

from — or, alternatively, press V to synthesize 
some speech. 

The string input should consist of sets of 
named phonemes to make the words up. 
Separate the words by spaces — to gwwrate 
the sound and to make a long delay — and you 
can use the numbers 1 to 9 to make short, 
timed delays at any point. 

unsQS 

/ / E ^ ^ O O l O O O t i l ) 

Figure 2. OUT. 

L O U D S P E A K E R 

UJ 
G. < 

OC 
UJ 
o 
CC 
o 
o 
UJ 
DC 

R E C . O N 

E A R 

M I C 

ZX-81 

Example answers to the synthesis input: 
"FLS SWtM QICLIF" - eels swim quickly' 
" H W NW BRWN C W " 'how now brown 
cow' 
"TEL MF HF TIM PLFZ" - 'tell me the time 
please' 
"CELIP IS SLJM1F" 'kelp is slimy' 

Note the repetition of sounds to save 
memory, the use of E and F as soft and hard 
E, and the use of I as a short delay. I f a word 
overruns the memory a tone is generated. 

From these basic principles large, complex 
words and phrases can be synthesized, within 
the confines of the memory. For example, 
using the fact that A, B, C, D etc. end in "ee", 
it can even say a large part of the alphabet, if 
correctly programmed. 

This program does all it can with the R A M 
available, but is sti l l very l imi ted. 
Nevertheless, ii gives a good demonstration of 
what can be done on a small microcomputer. 

Machine code. 1 6 6 3 9 5 •i 
k . W W 9 1 

1 6 5 1 4 - 3 3 0 1 0 4 R 3 •1 3 3 ft 5 3 3 1 6 6 6 
1 6 5 1 9 2 1 9 2 d 4 2 5 4 2 5 5 3 2 1 5 6 9 9 1 5 7 2 3 7 3 2 6 H 
1 5 * 2 4 2 0 3 .n p* J 2 0 3 O — 1 6 7 0 4 2 0 0 3 3 w1 V.' 5 5 j=i'_:; t 
1 6 5 2 9 1 6 2 4 4 2 0 3 1 4 3 5 1 6 7 0 9 1 5 0 3 5 5 5 1 3 

1 2 4 2 5 4 1 2 3 3 2 2 3 4 1 5 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 5 5 2 7 2 5 7 1 
1 6 5 4 4 3 2 0 3 7 0 4 0 4 1 6 7 2 4 •i * 1-* 1 0 2 4 6 0 
1 R R 4 . Q 0 2 1 1 2 5 5 0 1 5 7 2 9 **** c. / C •_> 0 ? 3 0 0 
1 6 5 5 4 0 2 1 9 2 5 4 2 0 3 6 1 6 7 3 4 CL. V? t 1 7 5 1 2 2 K 0 3 F I 
1 6 5 5 9 1 5 2 4 0 2 0 3 5 1 6 7 3 9 6 5 2 0 1 1 7 3 0 
1 5 & 5 4 1 2 4 £ 5 4 C, 3 0 2 3 0 1 5 7 4 4 5 3 3 0 6 5 w w 2 2 7 
1 6 5 6 9 2 \ ? 1 x fl 1 5 6 4 1 6 7 4 9 5 R 5 3? w 
1 6 5 7 4 c; w 0 Q 1 7 0 1 5 7 5 4 4 0 3 1 5 2 5 0 2 0 1 

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

r" m 

i C f OH- 2 3 5 4 2 3 3 5 5 1 5 7 
1 6 5 6 9 3 2 2 5 1 2 2 5 0 1 3 2 1 5 7 5 9 2 3 7 3 2 CC. 3 2 1 3 11-' 
1 6 5 9 4 5 4 2 0 5 1 5 5 6 4 6 3 1 5 7 7 , 4 3 0 _ 6 0 4 
1 6 5 9 9 1 5 0 6 0 4 2 0 _ 1 5 7 7 9 1 6 7 2 3 7 O c 3 2 2 5 0 
1 6 6 0 4 0 4i=: 0 0 1 5 CC. w- 2 2 9 w w |- w =7.3-w 
i f i S O Q 2 4 3 5 1 3 2 2 4 3 2 2 5 1 5 7 3 9 3 5 5 5 ^ 1 4 5 1 9 7 —> .1 

t X 

1 6 5 1 4 2 4 2 1 7 2 5 4 2 9 5 5 1 5 7 9 4 1 & 7 2 3 7 3 2 3 5 9 7 
1 6 6 1 9 2 0 2 5 4 3 3 4 3 1 5 1 6 7 9 9 1 4 0 3 9 1 0 7 
1 6 6 2 4 2 1 4 2 3 7 1 1 4 0 a h 3 0 4 1 7 5 1 2 2 5 0 3 5 6 F I 
1 5 5 2 9 1 1 1 0 7 1 9 5 4 1 6 3 0 9 1 9 3 2 2 5 4 3 7 3 
1 6 5 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 C t C J ^ y 1 9 6 3 3 2 2 7 5 5 5 •1 -- -Z- 0 I O O J . 7 1 9 7 H i s 1 9 3 0 
1 6 5 4 4 1 5 7 3 1 3 5 4 0 —j 

i i D O c i 0 2 1 3 2 3 7 1 7 5 2 3 7 
1 6 6 4 9 3 5 3 5 1 5 2 4 7 1 6 3 2 9 3 3 3 3 6 5 2 0 9 1 9 3 
l b 5 5 4 2 2 5 2 0 1 3 5 3 5 7 0 1 6 3 3 4 1 9 2 5 1 4 5 1 3 1 9 
1 5 S 5 3 1 4 0 4 3 1 0 2 4 5 1 6 6 3 9 1 Q i t ? 2 4 3 6 2 7 0 
1 6 6 6 4 0 2 3 7 1 7 6 2 2 5 •~S A 1 6 3 4 4 1 3 X H" 2 0 1 1 6 7 -s -7 c •_> r 
1 6 6 6 9 1 5 6 0 0 0 2 2 7 1 5 3 4 9 3 2 1 1 9 3 4 3 3 5 5 
1 6 6 7 4 6 s 7 7 1 4 0 5 3 1 6 3 5 4 3 5 3 5 7 3 5 3 3 5 
1 6 5 7 9 3 1 5 5 7 1 5 3 3 5 1 5 3 5 9 5 5 1 4 5 5 0 3 5 5 5 
1 6 6 3 4 6 5 •1 J- C. U' 3 3 1 0 5 1 3 3 1 6 3 5 4 6 1 2 0 1 
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IT'S THE 
WOOLUF! 

Wrillttn by: Martin Buiter 

I. •' . • *'' '.svv^^QOCOi 

Written by: Roinbow Software 

From Ihe creators of 'Halls of Ihe Things,' 'Invasion of Ihe body snotchas,' 
and many other software classics come Ihese exciting new games. 

Games to tax your judgement and puzzle and frustrate you for months on end. 
Don't forget our other titles, which hove attracted enthusiastic reviews like 

"Spectocular, one of Ihe besl games I've seen"... POPULAR COMPUTING WEEKLY ond 
'Excellent, dangerously addictive, could change Ihe Spectrum games scene overnight"... SINCLAIR USER, 

HALL5 OF THE 
THINGS 

Written by: Neil Mattersheod, 
Simon Broiiel ond 

Martin Horsley 

Selected titles available from:-

sgeEtacrm 

INVASION OF THE 
BODY SNATCHAS 

Written by: Simon Brallel 
ond NeilMoltersheod 

HMV 
WOOLWORTH 

other large department stores and all good major 
software retailers. Alternatively, send the coupon to:-

ROMMELS 
REVENGE 

Written by: Martin Horstey 

THE DUNGEON 
MASTER 

Written by; Graham Stafford 

All titles for 
48K Spectrur 

unless 
otherwise 

stated 

Written by: 
Graham Stafford 

P R O G R A M M E R S ! WRITTEN A N Y SOFTWARE THAT COMES UP 
T O O U R STANDARDS ? IF SO SEND IT T O US FOR EVALUATION. 
WE OFFER GENEROUS ROYALTIES. 

Please supply: INVASION OF THE BODY SNATCHAS • £6.50 
HALLS OF THE THINGS • £7.50 THE DUNGEON MASTER • £7.50 
IT'S THE WOOLUF • £6.50 ROMMELS REVENGED £6.50 
TUBE WAY ARMY ~ £7,50 ZEUS 64 £9.95 
CATALOGUE OF LATEST SOFTWARE • 

NAME 

CRYSTAL COMPUTING, 2 ASHTON WAY, 
EAST HERRINGTON, SUNDERLAND SR3 3RX. 
TRADE ENQUIRIES WELCOME:- Tel: 061 -205 6603. 
CRYSTAL COMPUTING IS THE TRADING NAME OF CHANDKIX UD. 
The roTe Cryvd <•• ••••r. • .nriw liccnse 

ADDRESS 

II enclose cheaue/p.o. for 
P & P included. Overseas orders, please add £1.50 per item. Y C 4 



MUMMY, MUMMY 
• Woken from eternity by a 

madarcheologistand 
armed only with a spade 

; you must bury the spirits 
in the masonry of the 
Pyramid if you are ever to 
read the cartouches and 
return to your golden 

Spectrum 48K £5.95 
• v - T V i l i j f r J u T kM j m * W ; f 

At last, educational arcade-action! Fight off the 
software bugs and help Micromouse de-bug his programs. 

Datakill avaifable. Fight through the levels to the highest score. 
Any Spectrum £5.95 Commodore 64 £6.9! 

m 
difficu 
PERSONALC' 
AnySpectru 

...some-gotor 
strawberries, some 

nd original... 7 , go for you... some 
.defame of the d o n 1 Qofdranything unless 
it quality." . , th^y'[e accidentally 
COMPUTING attacked. But this is winter 
riiddle of winter a ^ f f S r k n o w w h e n 

defending his it might snow. 
r t - t-n strawberiy patch against a Oric 48K £6.95 

V variety of marauding bugs VAriySpectrum £5.95 

Vbrt (irmth'e frt re:<jeof iothiwji ACTION WAS TtR:WHRW<STEft AtWEfftilREMASTift games at i»(Sng rtcdf(,'9|wiB.aniĴ wl software shops .including 

W H Smith 1 
Tiger trader BEDLAM BLASTER 

"Top marks for redefioablekeys. Sound and M C C {telttWJ- L m m m -
graphics superb. Good animation. Furl to play. win*) Deaien 
PERSONAL COMPUTER NEWS 

s p e E t M m makro 
Relucted ' J H (sclcded 
cutlet!1! fl^m outlets) 

Any Spectrum 

more action for your money 
For a complete list of Lothlorien games send for our FREE colour catalogue. 

£5.95 M C'Lothlorien, 56a Park Lane, Poynton. Stockport. Cheshire, SK121AETei: Poynton (0625) 876642. 



BBC 
Fintan Culwin 

explains a utility 
written in machine code 

which will allow ASCII files tobe 
transferred from back store to printer. 

SP 
PROFESSIONAL MICROS and dedicated w o r d 
processors have the ability to print a 
document "in the background", while the 
machine is actually being used for some other 
activity. I have always regarded the BBC as a 
professional machine and have produced this 
utility which allows ASCI I files to be trans-
ferred from backing store to printer without 
causing too many problems for the machine's 
user. 

The routine is written in machine code and 
assembles into just 253 bytes of memory, 
allowing it to be fitted into the cassette filing 
system's reserved page (&OD) , or any extra 
page of memory for the disc system. The code 
is non-relocatable and will have to be 
reassembled if its location is to be moved. The 
routine has been written to Acorn's published 
standards for adding utilities and should cause 
no problems for other such systems. Unfor-
tunately it appears to be incompatible with 
Wordwisc. Possibly this is because Wordwise 

redirects screen output in an unusual way. 
Oncc installed in memory the routine is 

activated by a call to its load address plus hex 
IA — & D I C in the page & 0 D version. It can 
also be installed on disc and accessed with a 
'Spool command — see your disc manual. 
The routine will clear the screen announce 
itself and await input of the file name and the 
number of copies. 

The spooler will only cope with ASCI I 
files. That is Basic listings which have been 
Kxeced — see user guide page 402 — or text 
files which have been saved in a formatted 
state as in Wordwisc option 8. 

Non-user-friendly 
In order to fit the routine into one page of 

memory some degree of user-friendliness has 
been sacrificed. The number of copies to be 
spooled and the name of the file to be spooled 
have to be given in one command. The first 
character is interpreted as the number of 

copies, and the remaining characters up to a 
maximum of 10 as the filename. The one 
character determining the number of copies is 
interpreted by subtracting &30 from its 
ASCI I code. Conveniently 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 

< = >?@ABC . . . . 
onwards have to be used. Not friendly or 
convenient to use but it did save a few 
bytes. 

For tape users the cassette relay will become 
active as the CFS — cassette filing system — 
looks to open the file on the tape; this could 
take some time and would require the tape to 
be rewound after each copy of the document 
had been spoiled. For disc users, the file — if 
it exists — will be opened; otherwise the Spool 
Error message will be output to the printer. 

Once the file has been opened, one 
(continued on next page) 

1 0 0 * F X 5 , 2 

1 1 0 * F X 8 , 5 

1 2 0 W R C H V = & 2 0 E 

1 3 0 G S W 0 R D = & F F F 1 

1 4 0 0 S F I N D = & F F C E 

1 5 0 Q S B G E T = & F F D 7 

1 6 0 0 S W R C H = & F F E E 

1 7 0 0 S B Y T E = & F F F 4 : R E M o p e r a t i n g s y s t e m l o c a t i o n s 

l Q O f o r m _ f e e d 7 . = & O C 

1 9 0 C 0 D E 7 . = & D 0 2 s R E M a d d r e s s o - f m a c h i n e c o d e 

2 0 0 t e m p % = C O D E 7 . 

2 1 O S T O R E V E C T = C O D E 7 . + 1 : R E M n e w v e c t o r l o c a t i o n 
(listing continued on next page1 
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/continued from previous page) 
character will be sent from the file to the 
printer every time a character is sent to the 
screen. I f you are not going to be using the 
micro for a period of time and want the 
spooling to continue, put in a dummy list or 
preview command. Spooling will slow the 
system down. This is especially noticeable for 
tape users every time an inter-block gap is 
met. This is not too much of a problem, as 
whilst spooling the micro can run faster than I 
can type. After each copy of the document has 
been spooled, a form-feed will be executed. 
After the last copy has been spooled the 
routine will disable itself and can be called 
again in the same way. 

For those who have no wish to delve into 
the mysteries of the operating system or 
assembler code then all that needs to be noted 
about che listing is that the location of the 
routine is determined by the value of the 
variable Code% in line 190 of the listing. I 
have used Basic 1, the early part of the listing 
can be simplified bv using the E Q U assembler 
commands available in Basic2. 

After the spooler has been installed by 
running the assembler program the utility can 
be saved directly by using the command: 
6"SAVE"SPOOL"~PPPP + FF (PPPP + &27) 
where PPPP is the hex page address of the 
code, + F F gives the length of the code and 
(PPPP + &27) is the execution address hex 27 
bytes higher than the value of Code%. When 
assembling into page & 0 D the first two bytes 
should be left unused as this area is polled by 
O.S. 1.2 and the Econet filing system. It is 
usually safe to Stan at the beginning of a page 
in other locations. 

Vectored through RAM 
The most obvious method to implement 

such a system would be to use the vectored 
interrupts of the BBC operating system. Tile 
spooler would then act totally independently 
of the front end of the system. For example, 
every second tenth of a second or so — which 
is no good for this application, as the interrupt 
routine must return within one to two milli-
seconds. When dealing with peripheral 
devices, even discs, this time limit cannot be 
guaranteed attd other methods have to be 
used. 

The other method of diverting the micro 
from its usual path is to use the vectored 
routines; the two most obvious are the Read 
charactcr vector and the Write character 
vcctor. These arc not time critical, and will 
cope with the long delays of the tape system. 
Every time the keyboard is read or a character 
is output to the screen the operating system 
and any other system which has been 
correctly written uses O S W R C H for writing 
and O S R D C H for reading. 

The obvious place to put the routine would 
be via O S R D C I I . But this would only send 
characters to the printer every time a key is 
pressed — which is slower than if it were 
every time a character was sent to the screen. 
The problem with using O S W R C H is that 
the routine itself should use O S W R C H to 
send characters to the printer. 

Both these routines are vectored through 
the machine's R A M space, allowing them to 
be changed. I f they exited solely in R O M then 

(continued on page 133) 

{listing continued from previous pogc) 
220channel7. = C0DE7.+3 : REM channel number location 
230count7. = C0DE7.+4 : REM number of copies location 
240name7. = CODE7.+5 :REM name o-f -file location 
250F0R OF1 TV. = O TO 3 STEP 2 
260P7. = CODE7. 
270COPT OPT7. : .dataV. : ] 
280?P7. = (countV. MOD 256) 
290P7.71 = (count7. DIV 256) 
300P7.72 = ?<0B 
310P7.73 = &20 
320P7.74 = &7E : REM set up OSWORD data block 
330P7.=P7.+ 16 
340COPT 0PT7. : . emess"/. : 1 
350?P7.=&0D : $P7. = "RORRE LOOPS" 
360message'/. = P7. + 5 : REM spooler messages 
370P7. = P7. + 12 
380 C OPT 0PT7. : . SP00L7. 

LDA #&0C 
JSR OSWRCH 
LDX #5 

. moutX LDA message'/., X 
JSR OSWRCH 
DEX 
BPL moutX 
LDY #(CODEX DIV 256) 
LDX # (C0DE7. MOD 256) 
LDA #0 
JSR OSWORD 
LDA count7. 
SEC 
SBC #%<30 
STA count'/. 

390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 

solute 
540 
550 

560 
ectors and activate spooler 

570 RTS 
ali sation 

580 .entry/. PHA 
e 

\ clear the screen 

\ output prompt 

\ input spool command 

590 
600 
610 
620 

s 
630 
640 
650 

i ve 
660 
670 

680 
690 
700 
710 
720 
730 

le 
740 

er-

750 • 
760 

penable 
770 

active • 
780 

i nact i ve 
790 
800 

\ correct count to ab 

LDA #0 

STA channel7. \ clear channel number 

JSR store_vect'/. \ store original v 

\ end o-f spooler initi 

\ entry to main routin 

\ stack processor statu 

(c 
it 
I 
it 
it 
V 
i; 
t; 

TXA 
PHA 
TYA 
PHA 

JSR reset*/. \ deactivate spooler 
LDY channel 7. 

BNE mainX \ branch if channel act 

LDX count"/. 

BEQ alt_exit7. \ branch if -finished 

DEX 

STX countX \ decrement count 
LDY # (name"/. DIV 256) 
LDX #(nameX MOD 256) 
LDA #&C0 

\ attempt to open -f i 

JSR OSFIND 

STA channel7. 

CMP #0 
BEQ error'/. 

. ex i t7. JSR setvec'/. 

. alt_ej<it7. PL A 

TAY 
PLA 

\ store channel numb 

\ branch if file uno 

\ exit with spooler 

\ exit eith spooler 

Ilisting continued on page 133) 
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Joystick and 
Interface 
for Sinclair Spectrum with these 
features to give you endless hours 
of enjoyment. 
J. Super positive response fire 

button. 
2. Firm suction cups for stable 

one hand operation. 
3. Snug fit hand moulded grip. 
4. Additional fire button. 
5. Extra long 4 ft lead. 
The Interface supplied wi th the 
Quick Shot (t3) has a two joysticks 
facility. w 

The first port simulates 6789 & 0 
keys, The second port simulates (n 
|3 i | command. It will run any 
Software. 
1. Using keys 6, 7, 8, 9 and 0. 
2. Having redlffnable key 

function. 
3. Using In |31) I.e. Kempston. 
4. Any Software you write 

yourself. 

•mm 

H J U l ^ j w 
i i r r r r r i T T T T i T i 

I I i l l 

K ' l -J * i i i > 11 i • 
r - M ^ r m p r n m 
l i l i i l H L ! l i I i y 

The LIGHT PEW enables you to 
produce high resolution 
drawings on your own TV 
screen simply by plugging into 
the ear socket of your 
Spectrum. The controlling 
software supplied wi th the 
light pen has 16 pre-defined 
instructions. You can change 
colour (Border, Paper, Ink), 
draw circles, arcs, boxes, lines 
and Insert text onto the screen 
at any chosen place, you can 
also draw freehand. There Is a 
feature to retain the screens 
and animate. On the 48K 
Spectrum you can retain 5 
screens. You can also use the 
machine code on its own in 
your own programs, for 
selecting out of a menu etc. 
The LIGHT PEN is supplied 
wi th a control interface, to 
adjust the sensltJvfty/pen 
alignment. _ 

V 

Keyboard for 
use with a Spectrum 
or ZX8I 
Our cased keyboard has 52 
keys, 12 of which form a 
numeric pad. The 12 keys 
comprise 1-9 numeric plus full 
stop and shift keys, afl In red, to 
distinguish from the main 
keyboard keys which are in 
grey, the keys contrast w i t h 
the black case to form a very 
attractive unit. The case has 
been designed to take a ZX81 
or Spectrum computer. I6K, 
32K or 64K can also be fitted 
to the motherboard Inside 
the case (81 model only). . . 
The case is also large 
enough for other add-ons 
like the power supply to 
be fitted, giving a very .! 
smart self-contained ?: >' • 
unit w i t h which other 
add-ons e.g. printer B a 
etc. can still be used. 
Our ZX Professional j 
keyboard offers more / 
keys and features than / / 
any other model in its / - (— 
price range making / / 
It the best value / "7 
keyboard / - - J ^ 
available. / / 

The so-called speaker In your 
Spectrum is really on a buzzer" 

Ith the DK Tronlcs SPECTRA 
SOUND" you can generate fully 
amplified sound through the 
speaker on your TV set. SPECTRA 
SOUND is a very simple but 
highly effective add-on. This 
means that you no longer have a 
faint beep but a highly amplified 
sound, which can be adjusted 

ML wi th the TV volume control. 
V The SPECTRA SOUND fits 

compactly and neatly Inside th< 
Spectrum case and Is connecte 
b y three small crocodile clips. 

• 

Please w?ndm< (ffE.. 

d t t r o m c s 
OK Tronic* LM, Unit 6, Shirr Hill Industrial Cst*te, 

Saffron Walden, Ejiex CBI1 JAO. 
Telephone: (0799) 26350 (24 hrt) S lines 

Please lend me £ 
Pleaie add on £ 1.25 for post and packing 
I enclose chequefPOpayable to DK Tronics total £ 
or debit my AccessiBordaycard No. 

i m i i i i i i 
Signature 
Name 
Addrf«.. 
Send to: DK Tron icsUd, . Unit 6, Shire Mill Ind. Est.. Saffron 
Walden. Essex CB11 3AQ. Tel: (0799) 26350(24 hrs) 5 lines 



Free software,only £225. 

cmxf*M xrm u#.i 91 i w 11 o * ^ 
|RfiHftftiiniI&ft •NiaRKnnnnvBRflfl 

€ m coma 
' E i . r n n r i u n o r 

*«T fiSoQriw'w^lt^l^ ! 
b l l u r , dlwrlbM 

tow.. (hrvlM. --1 ot.r Hihun .owlilTof, , 
TT» o r i q r M ^ 

this data can now he transferred lo 
memory and manipulated in any way you 
wish (making graphs or har 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 d u m ng o ffice 
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. 

•1 r> f <* • • , — 
/ W C- V «» N M %

 I • »«• 

If 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 even' 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 I 
normal teletext store • 
of data.This is differ- m 
ent to simply having J 
a teletext TV 
because it means 

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.) 
Height70mm. 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. 

'lb: BBC Microcomputers, c/o Vector Marketing. 
Denin<rton Flstate, Wellingborough. Northants NN8 2RL. 
Please send nte BBC Teletext Adaptors at £225 
each, inc. VAT and delivery. I enclose PO/cheqiic payable to 
Readers A/C, Acorn Computers Ltd, or charge my credit card. 
Card Number 
Amex/Dinert/VitaMcco*4(l)clclc) 

Name 

Address 

Postcode 

Signature RcgiMercil No. 140 3810 VAT Nu. 215 -10022ft 

The BBC Microcomputer System. 
Designed, produced and distributed by Acorn Computers Limited. 



Icontinued from page 130) 
any changes would he impossible. By 
changing the address given in the R A M part 
the routine can be redirected to the spool 
routine before being allowed to continue with 
ils original task. 

The code itself is in two parts. I will not 
give a complete description as the code is 
annotated. It is in two sections. T h e first part 
initialises the system by clearing the screen 
and then outputting the message Spool. It 
then uses Osword to input the command into 
its own memory spate. The number of copies 
now stored at location Count% is converted 
from A S C I I to absolute. T h e current channel 
number is set to zero, the vector stored and 
the vector set. 

The O S W R C I I routine vectors through 
location &20E/&20E usually labelled as 
W R C H V . The contents of this location are 
copied to a location labelled Storcvect. 
W R C H V can now be changed to point to our 
own routine labelled by the variable Entry^a. 
Wi th the vector set O S W R C H will indirect to 
our own routine which will terminate with a 
jump to the address stored in Storevect. 

T h e initialising routine now returns control 
ID the host system. The next time O S W R C H 
is used the actula routine which performs the 
spooling will be activated. 

This routine commences by storing the 
accumulator, X and Y registers on the stack, 
and terminates by unstacking the information 
and lumping to the main O S W 1 C H routine 
via Storevcct. In the interim O S W R C H will 
have 10 he used to output characters to the 
printer. I f the vector was still active then it 
would reenter the spool routine. A recursive 
situation which would never terminate !. T o 
cope with this the vector is restored after the 
registers have been stacked and in most cases 
is set before exit. I f the spooling is finished or 
an error has been delected then the exit is 
made without setting the vector, leaving the 
spooler inoperative. 

T o perform the spooling the routine firsi 
es tab l i shes i f a file is active by examining the 
current channel number. Zero indicates that a 
file 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 (he counter reaches zero then 
all copies have been spooled and the vector is 
left unset on exit. 

I f a file is active then the routine labelled 
Ma in% will obtain the next character using 
O S B G E T and send it directly to the printer. 
Error conditions can occur i f the file cannot 
he opened or a character cannot be obtained 
from the file these are dell with in the routine 
labelled Error%. 

The end of file is determined by O S B G E T 
returning with the accumulator containing 
& F E and the carry bit set. This causes 
Channel^ to be set to zero indicating no file 
is open and a form feed is sent to the 
printer. 

Errors detected by the spooler will result in 
the message "Spool Error" being printed by 
ihe printer and a form-feed. T h e spool routine 
is exited without the vector being set so the 
spooler is left inactive. Operating system 
errors are met with the vector reset also and 
will display an operating system erroi message. 

(listing continued from page 130) 

810 TAX 
820 * PLA \ unstack processor 

status 
830 JMP (STOREVECT) \ jump to usual OS 

WRCH routine 
840 . m a i n ' / . JSR OSBGET 
850 STA tempX \ get and store one 

byte 
860 BCS qerror'/. \ carry set indicate 

s error 
870 JSR pri nt_onX 
880 LDA tempX 
B90 JSR OSWRCH \ send one byte to p 

rinter 
send one byte to p 

900 JSR pri nt_o-f f7. 
9f0 JMP ex it 7. \ exit with vector s 

et 
920 . qerror'/. CMP #&FE 
930 BNE error"/. \ branch if not EOF 
940 JSR pri nt__on7. 
950 LDA #for m_f e ed 7. 
960 JSR OSWRCH \ print -form feed 
970 JSR print_of i'/. 
980 LDY channel 7. 
990 LDA #0 
1000 STA channel 7. \ clear channel numb 

er 
1010 JSR OSFIND \ close file 
1020 JMP er: i 17. 
1030 . error7. JSR print on"/ 
1040 LDA #&0D 
1050 JSR OSWRCH \ print channel numb 

er 

1060 LDX #&0C 
1070 . emout"/. JSR pri nt_on7. 
10B0 LDA emess'/., X 
1090 JSR OSWRCH 
1100 DEX 
1110 BPL emout'/t 
1120 
message 

JSR print_off7. \ pri nt error 

1 130 JMP al t_ex i t7. 
1140 .prinl on% LDA #02 
1150 JSR OSWRCH 
1160 LDA #oi 
1170 JSR OSWRCH 
1 180 RTS \ send next OSWRCH c 

al1 to pri nter 
1190 .print off7. LDA #03 
1200 JSR OSWRCH 
1210 RTS \ wally trap 
1220. store vectV. LDA WRCHV 
1230 STA STOREVECT 
1240 LDA WRCHV+1 
1250 STA STOREVECT+1 \ store original v 

ector and 
STOREVECT+1 \ store original v 

1251 \ continue by sett 
ing vector 
1260 . set vec"/. LDA #(entryX MOD 256) 
1270 STA WRCHV 
1280 LDA # (entry"/. DIV 256) 
1290 STA WRCHV+1 
1300 RTS \ set vector for spooler 
1310 .reset 7. LDA STOREVECT 
1320 STA WRCHV 
1330 LDA STOREVECT+l 
1340 STA WRCHV""-1 
1350 RTS \ restore original 
1360 
1370 
1380 
1390 
1400 

1 
NEXT 
STOP 
CALL 
STOP 

SP00L7. 
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C n f i - \ / \ / n n o l C o m m o d o r e 6 4 a n d 
u v v c d i t i l s p e c t r u m P r o g r a m s 

3X3 
OTHER SPECTRUM 

TBSOLUTELY GUARANTEED***TOJ» 

Superchess 3.0 has been developed lo bring you the strongest chess program yoi lor 
the Spectrum com pu tor. 

Al the tournament level Superchoss 3.0 has a look-ahead ot live lo seven ply 
(moves) in th« middle name, and ten to twelve ply In the end game. This gives 
Supurchess 3.0 a substantial advantage anamst other chess programs and 
promises the experienced ployu' an Interesting and challenging game ol chess. 

Unlike other chess orograms. Superchess 3.0 Is not just a brutc-torce calculator, 
but employs artificial intelligence techniques to allow deeper searching along the 
m a m linos o l play 

FEATURES: 
• 10 iev«ls—ail play within tournament time 

liinilj 
• First level niodD especially easy !« btgmrers. 
• Eafly to ui»—help monus prwdotl 
• Recommenced move option. 
• Change s a^d level du rl ng g n m e 
• S*ll Cl»y rpjfle 
• Set upfenange (Wf.iltOn. 
• Technical iiiloimation —no* Ihe frogiam 

thmn*' 
• Program's mloinal score (or position 

displayotf 
• Number ol evaluated pusiliens displayed 
• Library ol opening mover 
• Select your own cc»ur scheme tor 

gushic tooid deploy 
• Solve mating p'oblems—up to mate low 

48K SPECTRUM—Price E8.95 

SUPERCHESS 3.0 
[eg] software I 
>CR1«C if* <*t**n 

INVADER 

Non-sexist, non violent, 
satirical, sprite graphic 
all-action arcade adventure. 
Featuring: 

• Iron Lady 

• Ronnie, flay gun 

• Old Bill 

• Squaddies 

• Gutter-press photographers 

• Peace women 

—and maybe the end 
ol the world! 

48K SPECTRUM—£5.95 

and 48K Spectrum 

u m - i m - • — — — • 

Dealing— 1he program shuttles,deals and sorts the cards topioduce randomly dealt 
hands. An almost infinite number ol hands are therefore possible, with ail kinds ol 
distributions. 
Bidding is >n the familiar ACOL system. Including Staymar ar-d Blackwood 
conversions. You bid your hand while the Spectrum bids the other three 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—ai the end of each hand the score is calculated, including honours, slam 
and rubber points. Both me old and new scores are displayed in the usual man nut. 
Replay—al the end of each hand, all lour hands can be displayed and, il desired. Ihe 
hand replayed. 

48K SPECTRUM 
BRIDGE PLAYER—£8.95 
An idea' complement to the Bridge 
Player Program: 

Bridge Tutor (Beginners)—£5.95 
Bridge Tutor (Advanced)—CS.9S 

SPECIAL OFFER: 

Bridge Player and both 
Bridge Tutors—£18.95 

BRIDGE PLAYER 
rc* M ifiC.jut ijK l«:tM.ii> 

Sena SAE lor Catalogue. 

Available at most gooc computer stores. 

DELIVERY: 
UK—prices include VAT and postage A packing. 
EUROPE—add BCp per program 
ALL OTHER PLACES—lor air mall add £2 lor the lirst program ana 50p tor 
each subsequent program Surface delivery add SOp per program 

r = = l o n f | " \ A / n p p I CP SOFTWARE, Depl YI [ C 3 | S O T X W a r e | 2 G | 0 b e R o a ( J | Uxbridge 
Middlesex UB8 2RD 

Send Choquo. Postal Order or Access No. to: 
CP SOFTWARE, Dept YC1 

..I, v.™] 

This is a superior machine code tool kit with one hundred machine 
code routines that are relocatable for use in your own BASIC and/or 
machine codo programs, the combinod user friendly BASIC program, 
48k Speclrum only, gives easy access 10 all routines: • Index ol 
routines. • Call up details of each routine including all information 
required to tailor the rouline 10 your needs. • Demonstration of how 
the rouline works under software control, th« demonstration is 
repatriable. • Save and verily individual routines. • Comprehensive 
user guide. 

41 .Vj |-Kcy 
Slrrql le Ujlflpf Calf 

45 StrinoSloi J.fi Cas* 
W fro;-*-! Ic one*' C»t* 
i i . Pioi'jtn LU Lu«vr CJIC 
St Gctftse 
vi CM< 

Stiucv 5a»r 
M. Sr'rm Cl.^fprri 
i t Ir»v*r1 
1 ; CK< 
IS | |* CL J W 
r-i Pspri r.Kifvy 
M ftoHi On 
6' Ftltt on 
t; IV' uhl On 
Bl H#i<jrn oir 
W Sor»»«-Prif« 6S ftjM.'^i Si.-rrwv 
SUM wi U. IOO 'riiwri V 

SUPERCODE £9.95 

1. M Sci F i f ; i u « d . tvt 

2. Bipik Win* C v ti* ? 5 V « T , » A-.̂ ilflL. c 

.1 C.hri S w a p 

O ' t SC'»r.{jlf 27 U-^t-Nyl* S s j m f G v r 

S- Su&er-Hriu/tibef Ifl rijfli N W i S.^.^d o ^ n 

5 2 Byls Cim-r't. 3 9 0«-mlali' 
t Oflf • O i f w r t o r JO SinKliilC-
». '•*<-» 0 » c Corw*>i Ti 31. S l i w n n 

» > M c H i C u W m c .1? 5>rtff"r S l e w 

10 O n £i*c dolu 0 3 
11 O n O s l o 34 P-OIK;' Pioj'jri 
12 freo-Sfci f 
13 •JOn tWtfljOI-i lintk 3ft Cort tract 
14 HfliAri F'lrcl-, 3? f .r,\r.rt 
'S S c < « n Oej'Ch Till. 
le V-inab f t ieaicf.'litl 3 9 ' I W ' O 
i? Ji-Li w r-,„,p tn 
14 S U ' D»«» 41 
19 S w K r f j Additf-j.'-
X D'IUM SKICII 43. C l f ^ r - e - . 
tt l*«irl Slftivr 44 ft^mrw^ Cnl^---. 
Kf fitcwi S ^ j t O 4 5 O

1
 si-oy 

f 3 f S<ufiO 4 6 M e t LMCflf 

Plus lor 48K Speclrum unless Otherwise statcc 

FLOATING POINT FORTH with EDITOR £13.95 
INTEGER FORTH £9.95 
SUPERCHESS II £S.9S 
SUPERCHESS I i I6KZX3I} E4.9S 
16KSUPERCHESS<16K Spcctrum) £6.95 
REVERSI £6.95 

SPECIAL OFFER: 
LOGO and F iosting Point Forth E20.9S 
SUPERCODE and EXTENDED BASIC £17.95 
ORAUGHTSand BACKGAMMON £9 95 

PINBALL WIZARD 
(48K Spectrum) ' £5.95 

PINBALL WIZARD 
tCommortOreW) E6.95 

DRAUGHTS £5.95 
BACKGAMMON £5.95 
SNAIL LOGOCTuitlodrapn.cil £9.95 
GOLFING WORLD £5.95 
SPECTRUM EXTENDED BASIC £9 9S 

WANTED: 
Interesting programs for Spectrum, 
Commodore 64 and QL 

ESPECIALLY WANTED: 
QL/Commodore 64 Bridge Player 
QL/Commodore 64 Backgammon ANY OFFERS? 
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MICRODRIVE FILE MY PLANS FOR I .AST month's Microdrive File 
were thrown into confusion when I became 
aware of another version of the Microdrive 
R O M . 

At the time, it was assumed to be the 
finished R O M which would supersede the 
E P R O M of ihe early Microdrives and remove 
some of the bugs. As you can imagine, I was 
not too keen to continue with the possibility 
of changes to calls in the programs depending 
upon which version of the Microdrive the 
reader had. 

Fortunately in one way. the new R O M was 
in fact, meant for an entirely new product. the 
Q L . This in itself has raised a new set of 
difficulties, the problem now becomes one of 
non-inlerchangeability between cartridges 

'formatted' and 'written to' by the different 
R O M operating systems. 

Do we just ignore the problem and accept 
that the files, data programs etc. can not be 
mixed or do we take the minimal step of at 
least writing the new commands in such a way 
as to enable programs to be networked? 

This means that the rather long winded 
Microdrive save routines could lie changed 
from: 

SAVE *'m'; 1 ;'f ile-name' 
to either. 

" IS 'file-name" 
or 

SAVE MDV1 (ile-name 1 
for the Q l . I he M D V 1 is not necessary, but if 
left out the command would refer to a cassette 

Kathleen Peel with more 
on Sinclair's Microdrive. 
save on the Spectrum. 

The use of the later style of command 
completely negates the reason for writing new 
commands in the first place, i.e., to simplify 

(continued on next page) 

Figure 1. "Free memory" program listing. 

! PRINT AT 10,?;"R£riaUE CARTRIDGE": P 

RUSE 15: LET a * M N K E T $ : IF INKET$="" THE 

N GO TO 1 

2 CLEAR 65535: GO 9931 

100 FOR a-CPEEK 23735i-256*PEEK 23736J-5 

TO 65535: PRINT o,PEEK NEXT a: STOP 

500 ERASE ' V il r'upT09" : SAUE *"m"J15"u 

prog" : CAT 1 : STOP 

993] DEF FN t t s ^ P E E K si-256*PEEK Cstj): 

LET s--"23730: LET nt-FN U s 3-80: CLEAR nt 

: RESTORE 9934: LET s=23730: LET nt^FN t 

f.s) : LET rt=nt+80: LET h-'lNT Cnt/256J : L 

ET l=nt~256*h: IF rt<=FN U s + 2 3 - 2 THEN 

IF PEEK (r t +2J =42 AND PEEK C r t + 3 > 4 2 THE 

N POKE (rti-10), i : POKE (rt*113,h: GO TO 

9933 

9932 POKE 23736,h: POKE 23735,I+4 

9933 POKE (s 11J,h : POKE s,ls FOR TO 

80: READ d: POKE Cnt , d : NEXT a: RETUR 

N 

9934 DATA 4 2 , 4 2 , 0 , 2 1 5 , 2 4 , 0 , 2 5 4 , 2 4 5 , 1 9 4 , 2 

40,1,2J5,32,0,254,42,40,2,231,0,215,32,0 

,205,183,5 

9936 DATA 215, 26, 31,42,178,92,237,66,68, 

77,215,43,45,215,227,45,195,193,5 

9937 DATA 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 

9938 DATA 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 

9995 CLOSE «3: FORHAT "t";600: OPEN «3j" 

t": RETURN 
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Figure 2. 
* "NOP 4 2 4 2 0 Routine Marker DEF W 0 Non sense in Basic 
CALL NN 2 1 5 24 0 Get Char routine old ROM CALL NN 2 1 5 3 2 0 Check last expression 
CP 'PRINT' 2 5 4 2 4 5 Is char 'PRINT' CALL NN 2 0 5 1 8 3 5 SYNTAX CHK return 
dP NZ ERR 1 9 4 2 4 0 1 No Jump original vector CALL NN 2 1 5 26 31 Bytes in Use in BC 

address. LD HL (RAMTOP) 4 2 1 7 8 92 Get RAMTOP 
CALL NN 2 1 5 3 2 0 call next char routine of SBC HL BC 2 3 7 6 6 Get Spare in HL 

ROM LD 8 H 6 8 then into BC 
CP ' * ' 2 5 4 4 2 Is char LD C L 77 
JR 2 DIS 4 0 2 Jump CALL STK-BC 2 1 5 4 3 4 5 Place on stack 
RST 32 2 3 1 Call new ROM Error CALL PRNT-FP 2 1 5 2 2 7 4 5 PRINT 

Routine JP END 195 183 5 EXIT OK message. 

(continued from previous page) 
data entry. 

In writing this month's article, it has 
become apparent that certain precautions 
need to be taken when writing machine code 
routines for use with the Microdrives. 

The problem lies in the fact that it is 
possible to erase all your hard work by a 
couple of accidental Pokes. 1 have therefore 
amended the Basic program to include a 
warning to remind you to remove the micro-
drive cartridge before testing a new routine. 

This month I have produced a very simple 
"memory free" command that will enable me 
to explain two of the problems encountered in 
producing this type of command as opposed 
to the graphics command of the previous 
article. 

Figure 1 is the Basic program listing and 
figure 2 the annotated listing. 1 have chosen 
the command 

PRINT • 
to provide the 'memory left function'. 

The items of note are as follows: 
The last jump used in the run time section 

is the new R O M O'K error message. Without 
this, all sorts of messages can be printed 
which arc irrelevant when the command is 
used in the direct mode. 

Changing the format to 
•f 

will provide a value of free memory, but it is 
printed in the last used print position, which 
if the command is typed in directly, is the 
input area and so it is overwritten by the next 
system message. 

One way round ths is to use the command 
in a line i.e. 

10 PRINT AT 0,0, ' *f:STOP 
As you will have noticed, this part of the 

Microdrive File is rather short, so I will add a 
couple of points of more general interest. 

I have lately seen a number of solutions to 
the monitor problem of the Spectrum. These 
generally involve making the Vid link on the 
PCB near the modulator, invalidating [he 
guarantee. 

One of the side efiects of making the link on 
the Spectrums I have is a reduction in output 
level through the normal T V outlet, this 

generally shows up as loss of colour on the 
more sensitive TV's. 

An alternative solution you might like to try 
is the use of the OV and Y connections — Page 
180 of the manual. These work well on my 
monochrome monitor and a M K 2 Spectrum 
and do not affect the normal T V output. The 
connection can be made on a rear expansion 
plug which docs not entail opening the 
Spectrum and invalidating the guarantee. 

All program development is done on the 
monitor and the program run on a normal T V 
to check colour operation. It's a lot easier on 
the eyes without ghosting, shimmer and dot 
crawl. 

Interface 2 does not take the video con-
nections though. This means that to get video 
quality from the cartridge software, it is 
necessary to use a double ended connector 
between the Interface and the computer, 
further increasing the likelihood of the 
dreaded wobbles. 

The Microdrive wallet is expected to he 
available sometime in the summer, at present 
there is no indication of price. 

The Key to Spectrum Machine Code Success. 
Plcturesque s MACHINE CODE SYSTEM Is used and recommended by professional software writers, yet the excellent 

documentation and the friendly, easy-to-use programs have been highly recommended for beginners. 

Y b u m l l o n t y b u y o n e M a c h i n e a ^ best , the one t h e professionals use. 

NEW IMPROVED PROGRAMS — MICRODRIVE COMPATIBLE 
ASSEMBLER 

5 * 5 5 

Completely self-contained 
with its own line editor, giving 
an easyto-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. 
Decimal, Hex or ASCII 
constants, SAVE/LOAD/ 

i 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 80 column 
printout. FAST ASSEMBLY — 1k of code in 7 seconds. 
Assembler Directives:- ORG, END, DEFB. DEFW, DEFM, EQU, 
DEFL. {Microdrive and Centronics facilities # > 0 ^ ^ 
only operate with 48K machines.) V >< J ^ M 

INCL. VAT&P&P, 
IVinw.fi'.MipQUi'il Mi :,r\M*l wt:il :i|i!win lo &ivitQMli> MClitafiv*KAftriCJOC SuatMcC > 

The"®* — 

i 
MONITOR 
The ideal tool to help the 
beginner get started, vet 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 z x 

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 

! Extftlng owners can sDwindle new uroqrsn-.s by returning cne cassette only :o Pinuresnue Mono withacheque/PO for 
£1.50 per programme Wl Mewt.twrtm wmnemppheooy return of post, 

Available from the ' SPECTRUM1 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. 

INCL. VAT&P&P. 

/ U lUKESUU 
P CTURESQU 
PICTURESQUE 
o CTURESOUL 

a 

. y . V " 

m 
" 
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£6.95 

BC BASIC (Commodore 64) £57.50 
At last the ultimate has arrived under the name of 8C Basic. This 
is a complete 9K Extension supplied in a Rom pack. Over 97 new 
or modif ied commands wihtout affecting the speed or operation. 
Main areas Of enhancement are: Hi-res. Sprites, Text Graphics, 
UDG, Sound, Machine Code Aids, Structured programming, I/O 
and more. 

: l a i r -
SPECTRUM 

LOGO £9.95 
The 'Turtle' Graphics language 
ZEN Editor/Assembler £12.50 
A must for tile serious programmer 
SUPERCHESS3.0 £8.95 
The strongest Chess program yet 
FOOTBALL FORECAST £15.00 
Wri t ten by Professor Frank George 

HOME BUDGET £6.95 
Home Accounting System 
MAP OF U.K. £11.95 
Educational U.K. Geography 
HOHSE RACE FORECAST £15.00 
The Serious Punter's Aid 
HISOFT PASCAL Compiler £25.00 
Compil 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 

J 
£5.95 

£6.95 

£5.95 

f ; 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-VAT accounting system 
PAINTPIC £19.50 
Drawing/Paint ing 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 
Wri t ten by Professor Frank George 

• GUNMAN 
Fast arcade game in M/C 
• COSMIC SCRAMBLE 
Space Adventure Game 
• CHESSMAN 
Save the chessmen from 
destruction! 
• BREAKTHROUGH 
Fast arcadc game 
• SUPER SPACE INVADERS £6.95 
A new version of the arcadc classic 
• QUADRAX £5.95 
Line up the counters and foil 
opponents 
• PINBALL KING £6.95 
Colourful fast-action game in M/C 
• PELMAN1SM £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 s t f s h i p 
Enterprise' 
• CURSED CHAMBERS £6.95 
Testing adventure gome 
• SPEECH SYNTHESIS £14.50 
Over 60 different sound building 
blocks 
m TYCOON £6.95 
Stock Market game 
• XANAGRAMS £9.95 
Challenging word game in M/C 
• BIORHYTHMS PLUS £6.95 
Program generates biorhythms 
• 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 /retr ieval 

TEfiMS: PJease add C1 00 post and patting In unlets 
under C2000 carriage free on all ctth,chequa or ci<*ftt 
cord orders oviif C2C.00 tha J K Telephoned oeoneiio 
oroers accepted on our 24 hour jMisaphcrte service. 
All price* include VAT 

EPSON HX-20 
DESKMASTER 2 £33.93 
Word Processor 
DESKMASTER 2/D £56.93 
Word Processor for disc TF-20 
DESKMASTER 3 £33.93 
Spreadsheet Calculator. 16K 
DESKMASTER 3.5 £45.43 
Spreadsheet Calculator for 
expanded HX 20 
DESKMASTER 5 £45.43 
The Editing Terminal 
DESKMASTER 6 £22.43 
Decision Maker 
DESKMASTER 7 £22.43 
Editor Assembler 
DESKMASTER 8 £22.43 
Mail Lister 
DESKMASTER 9 £33.93 
RAM Database 
0ESKMASTER10 £22.43 
Labeller 
DESKMASTER 17 £56.93 
Pert and Critical Path Analysis 
DESKMASTER 20 £68.43 
Viewdata 
PASCAL Compiler £45.43 
True object code 
FFOSSWRITER £109.25 
Wordprocessor 
CASH EXCHANGE £22.43 
USER DEFIN GRAPHICS £20.13 
A useful asset for the HX-20 user 
HOME BUDGET £22.43 
Home Accounting System 
HORSE RACE FORECAST £28.17 

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 
Wi th fine graphics 
MAZE RUNNER £16.68 
Thinking Mans' Maze Game 

PHONE NOW (073 57) 4335 or SEND FOR D E T A I L S ^ ^ 

• • 
I 
I 
I 
• 

• 
I 

i 
Please 

i t 
for 
information required, 
and send coupon to: 
K u m a Computers , 

Ltd. 
12, Horseshoe Park, 
Horseshoe Road, 
Pang bourne, 
Berks RGB 7JW 

lU-dwft 
• SHARP PC-5000 
C siflius 
• SHARP PC 1500 
• SHARP 700 
• SHARP A 

bitwate -1' &tll»a» Hint* if 1 SfllWkT 
• • SHARP 3641 • • NEWBRAIN • • • SAGE • • COMMODORE $4 o • • APRICOT • • ELECTRONIC MAIl • • • EPSON HX-20 • • PRINTERS • • • EPSON OX-IO • SPECTRUM • 

V V NAMF ... . ADDRfcSS 

HOST CODE 

I u£G a . micfo-com outer. 

B w 
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PRODUCTS FOR THE VIC-20 + SPECTRUM 

SPECTRUM OWNERS! 
NOW AVAILABLE 
THE ULTIMATE IW JOYSTICK 
INTERFACES 
THE FOX PROGRAMMABLE INTERFACE -
AIM INTERFACE WITH: 
• Complete compatibility with ail programs. 
• In-built memory to store up to 16 different 

games keysets at one time. 
• Battery back-up so no loss of memory after 

• Full casing. 
• Through port for further expansion. 
• Proven compatibility with the microdrive 

power off. (Battery recharged during use so no * Built-in pseudo Rom facility with room for 
replacements are required). personnel tool kit. 
One switch only for simplicity of use. * Compatible with all Atari-type joysticks. 

The superior interface without awkward trailing leads, just plug in and start your game. 

LAUNCH PRICE ONLY £34.95 INCL 

SPECTRUM 
UPGRADES 

ONt-V £ 2 1 . 0 0 
FOX ELECTRONICS LTD. INCLUSIVE(lsLe 2 machine, on.y) ELECTRONICS LTD. 

A high quality kit at a new low, low price which simply plugs into existing socket 
within your Spectrum, no soldering is required and step by step instructions are 

supplied. Takes your 16K to 48K in simple steps. 
PROBABLY THE BEST KIT AVAILABLE AT DEFINITELY THE LOWEST PRICE 

AND FOR THE VIC-20 
Vixen RAM Cartridge 
Switchable between 16K or 8K + 3K. 
Gives you the option of full 16K RAM or 8K and 3K 
RAM in one package. When added to a standard 
VIC-20 gives 16384 bytes of extra memory in 
memory blocks 1 and 2 or 3092 bytes of extra 
memory into the 3K memory block AND 8192 bytes 
of extra memory switchable between memory 
blocks 1 and 3 
• Fully compatible with available 

motherboards/ modules. 
• Simply plugs into the rear expansion port of 

computer. 
• No re-addressing of existing BASIC programs 

needed. 

Only £34.95 
Please send me: — 

Joystick interface 
Spec t rum upgrade • 
Vixen R a m 
Catalogue • 

N a m e . 

Address. 

I enclose £. 

WA7> vow. TO — 
t \i t1 its 

IINl tIAtf MR FOX 
% > ' % ELECTRONICS 

IJt \KKK\ ROM), BASIMiSTOkK. HANTS. IH . : 015* 2<Wt7l 
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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. 

RULES 
• The winner of the competition will be 

the person who enters the best 
solution to the puzzle and, in the 
view of editor, completes the 
unfinished sentence in the most 
interesting way. 

• The name of the winner will be printed 
in the July issue of Your Computer. 

• A l l entries must arrive at the Your 
Computer offices by the last working 
day in May 1 9 8 4 . 

• Each person may enter the 
competition only once. 

• Entries to the competition cannot be 
acknowledged. 

• No employees of Business Press 
International or their relatives may 
enter the competition. 

• The decision of the editor is final. 
• No correspondence on the result of 

the competition will be entered into. 
BLisiness Press International assumes 
no responsibility or liability for any 
c o m p l a i n t s ar is ing f r o m this 
competition. 

CQLECQ 
Stan on any square and, moving one square 
vertically, horizontally or diagonally in any 
direction, step onto four squares, one of 
each shape. Then continue to step from 
square to square on shapes in the same 
sequence of shapes as your first four stops. 
How many steps in lotal can you take before 
the sequence is broken? (Mo square can be 
stepped on more than once. Draw out your 
solution on the grid and complete the 
following sentence in 12 words or fewer and 
send this coupon to Coleco Adam 
Competition, Your Computer L.213, 
Quadrant House. The Quadrant. Sutton, 
Surrey SM2 5AS. 
"W i th arcade fun and word processing in one 

Name 

Address 

• • • • • I w • A 
• • • • • I • A « • 
• • • • • I ! • 
s r z r z s • 

• • n « • • • • 
• • • • • • 
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AEF 
PROGRAMMABLE 

JOYSTICK 

Works with 
QUICK5HOT II & 
TRACKBALL 
Recognised as the on)y true Hardware 
Programmed joyst ick interface this p roduc t 
offers all t he features associated with such a 
design. 
You can use any Atar i -compatible joyst ick 
controller wi th any so f tware for your Sinc-
lair Spec t rum or 2 X 8 1 , not just those with a 
joystick op t ion . 
Movement of the joyst ick is recognised by 
the c o m p u t e r exactly the same as pressing 
the appropr ia te cont ro l keys, and can there-
fore give the most immedia te response lo 
that movement . The hardware programmed 
design works with all possible key-reading 
me thods , b o t h BASIC and Machine Code. 
Eight directional movement , wi th or with-
out the fire b u t t o n being pressed, can be 
achieved by only programming the lef t , 
right, up, d o w n and fire keys required by 
the game. 
Programming Li achieved by a two-digi t code, 
which is looked u p on the Programming 
Churl suppl ied, for cach direct ion and firing 
bu t ton . These t w o numbers are then sel-
ected on a pair of leads which arc clipped 
on to appropr ia te ly numbered strips on the 
interface. 
Once configured this can be marked o n t o a 
Quick Reference Programming Card for 
storing with the game. As the programming 
is not power d e p e n d e n t the in terface can be 
immediately used when next switched on. 
The keyboard remains fully func t iona l and 
can be used s imultaneously wi th the joy-
stick. 
An integral rear expansion connec to r means 
there is n o need t o remove the interface t o 
connect o ther peripherals. 
NB. A recent design improvement n o w 
means thai the AGF Programmable Interface 
works with the new Quickshot II rapid 
" A u t o Fire" feature . 

O , ' O 

PACK CONTENTS 

Programmable Interface Module as illus-
t ra ted , complete with clip-on program-
ming leads. 
Self adhesive programming chart detailing 
h o w to def ine which key is s imulated by 
UP. DOWN. LEFT, RIGHT, and 1 IRF_ 

One pack of ten Quick Reference Pro-
gramming Cards for at a glance set t ing 
to your games requi rements . 

/ 
ALIF 

KEY 
FEATURES 
* Programmable design gives T O T A L soft-

ware suppor t . 
* Accepts Atari, Compet i t ion Pro, Wico, 

Starf ighter , Quick Shot , Le Stick etc. 
* Rear extens ion connec to r for all o the r 

add-ons. 
* Free d e m o program and instruct ions. 

• 12 mon ths guarantee and full wr i t ten 
instruct ions. 

A yi 

Quickshot lie J OYST ICK 
NEW IMPROVED GRIP : BUILT IN STABILIZING SUCTION CUPS 

TRIQGEP FIRE BUTTON : RAPID AUTO FIRE SWITCH : TOP FIRE BUTTON 
A G F Hardware, Bognor Regis, West Sussex P 0 2 2 9BY. Te lephone: ( 0 2 4 3 ) 823337 . 

F R O M : M R / M R S / M I S S Please allow up to SB days far delivery, 

A D D R E S S 

S E N D C.W.O. ( N O S T A M P N E E D E D ) T O : A . G . F . H A R D W A R E , D E P T . Y C . 

F R E E P O S T , B O G N O R R E G I S , W E S T S U S S E X , 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 27.95 
J O Y S T i C K ( S ) 12.95 
PACK(S) Q U I C K R E F E R E N C E C A R D S 1.00 

2 X 8 1 • Z X S P E C T R U M • Please tick 
DEALER ENQUIRIES WELCOME EXPORT PRICES ON APPLICA TION 

F I N A L T O T A L 
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THE PROGRAM listed in figure ! will plot a 
chart nr map from a series of bearings. 1 have 
rewritten and extended the plane tabling 
program, given last month, to use the Oric 
four-colour printer with the BBC micro for 
map plotting. The program can be used with 
other X Y plotters with some modification!!. 

Before you can plot anything on the Oric 
plotter/printer using the BBC Micro you will 
have to overcome the printer's non-standard 
socket. I decided that 1 wanted to be able to 
use the printer with a number of micro-
computers and so I separated the case by 
removing five Philips screws from the 
underside. 

T h e main printed-circuit board has 
connections for two sockets and it is not 
difficult to disconnect the Oric socket and 
replace it with a standard Centronics one. You 
will have to unsolder the old socket and solder 
in the replacement so don't start unless you 
are sure it will go smoothly — the conversion 
will invalidate your guarantee. 

The Oric printer will work as a normal 40-
column printer with the BBC when you have 
finished ihc conversion, and you should check 
this by listing a program in the usual way. 
Other equivalent versions of the printer — the 
Tandy four-colour printer/plotter, for 
example — may well not need modifying. 

The program works by accepting up to 50 
entries into the array OBS. F,;tch entry 
consists of the name of the object, the 
bearings from two observation points, and a 
"Chainlink" entry. I will describe the 
Chatnlink entry later on. The name of the 
object is stored in OB$ (0,n), the first bearing 
in ORS { l .n) and so on. 

Typing Q or q when you are asked for an 
object exits from this part of the program and 
you are asked i f you wish to save the array on 
tape. PROCtapesave stores the array on tape 

and PROCtaperead will recall its contents. 
The function to add bearings to the array 

does not clear the array; it appends the 
readings that you enter to anything that is 
already in the array. PROCclear checks lhai 
you really wish to erase the current contents 
and then makes a fresh start. 

When you have entered a series of bearings, 
you can list them to the screen or to a printer. 
Different procedures arc used for each 
purpose and PROClist uses a For — Next 
loop inside a Repeat — Until 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 line 1250. When a 
key is pressed the screen is cleared and further 
entries are displayed. The procedure to print 
the array to a printer outputs the Chainlink 
entries as well as any information entered. 

Figure 2 shows a typical array printout. The 

first column is the position of the item in the 
array; the second is the name of the object; the 
third is the bearing from the first observation 
point, the fourth is the bearing from ihe 
second observation point and the final column 
is the Chainlink entry. 

You can sec that some of the items are 
linked by letters in tile final column. When 
the map is plotted, lines will be drawn linking 
the objects that have a common letter in the 
Chainlink entry. Objects 6, 15, 16, 17 and 19 
are all linked by the letter g for example. The 
link line is drawn from the lowest numbered 
entry to ihe next highest number and so on. 

I wanted the " r " link to include the point at 
item 14 but it was more convenient to re-enter 
the point at item 25 than to try to edit the 
array. The procedure for editing the array is 

(continued on nexl page) 
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(continued from previous page) 
very primitive and could be improved 
enormously by using some of the procedures 
listed in the Heart stop series. You have to 
enter .li. to escape from the ediiitii; routines 
when the program asks you for a new entry — 
lines 2520 and 2530. 

The following Oric printer commands are 
used in this program: 

V D U 1,17 sends a control character to make 
the printer output text. The manual in-
correctly says that the number of characters 
per line is fixed by an internal switcli in the 
printer. The switch is wired permanently 
inside the case and the number of characters 
per line is altered by the S code in graphics 
mode. The setting you establish in graphics 
mode remains in force on return to text 
mode. 

Y D I ' 1,18 sends the control character 18i 
decimal to the printer to switch il into 
graphics mode. 

C — Change the pen colour. The four 
colours arc designated 0-?; 0 - Black; I -
Blue; 2 = Green; 3 = Red when the pens are 
correctly installed. 

D — Draw a line from the present posiiion 
to another absolute set of X Y co-ordinates. 

I I Move the plotting head to the present 
Home position. 

I — Set ihe present position of the plotting 
head as the Home position — in other words 
initialise ihe plotter. 

] — Draw a line from the present position to 
another position which is calculated by adding 
or subtracting the co-ordinates following the 
command to the present position. 

M — Move to the absolute position set by 
the co-ordinates following the command. 

7 
8 
9 

10 
t l 

° John's H 
i *5n*®hf„ H 
* Grant's n 
3 Cottage 
4 T* 
3 P 
6 p 

P 

fence 

* ence 
'2 tree 
J ? fence 
M feoc. 
, s vew 
1 6 tree 
i e ° r * V O f l 

19 
1°. 

H factory 
P O » t 

25 
26 

^ure2. Current ltems 

260 3 2 o 

304 
23O 297 
22S 290 
225 SoI 
320 326 

323 
235 31? 
226 27S 
206 297 
J64 2 0 2 
»«5 36 
J30 30 
n o 2i 
85 i 
'S? 323 
'62 325 
156 343 

332 
'26 346 
130 201 
IS 3 239 

210 
345 
307 es ! ; 

320 326 r 

"> the bearing 

P In graphics mode, print the texi 
following the command. 

S — Set ihe size of the letters printed using 
the P command. SO is very small — 80 
characters per line. 

The map parameters may change if you use 
a different plotter, the baseline found in line 
1-130 may be much larger i f you are using an 
A 4 flat -bed plotter. PROCp'lot, PROCnorth 
and PROCmakelinks all use commands that 
are specific to the Oric printer/plotter. 
However the import am procedure is PROCxy 
and this is plotter-independent. 

PROCxy takes the two bearings for each 
object from the OBS array and turns the 
strings into real numbers — lines 1870 and 
1880. The bearing of Base i from Base 2 has 

I been stored previously in NDirection and this 
is subtracted to bring the bearings to a correct 
magnetic north orientation. 

Lines 1890 and 1900 use ihe bearings and 
the length of the baseline to calculate the X 
and Y co-ordinates of each object relative to 
Base 1. These figures are then converted into 
absolute X and Y co-ordinates by Lines 1910 
and 1920. Finally, the results are stored in 
two further slots in the array in the same 
lines. 

Line 1780 takes the absolute XY co-
ordinates and outputs them to the Oric 
plotter. Line 1790 marks the position with a 
+ and prints the name of the object 
immediately afterwards. 

The baseline lies across the map because 
angles near the line between the two bases are 
difficult to calculate and tend to produce 
inaccurate results. A very small alteration in 
the bearing makes a very large difference in 
ihe apparent position of the object. 

The scale of the map will depend on the 
distance from ihe base stations of the objects 
that you measure. The field shown in figure 3 
is about 300 yards across the long axis and it 
was piotied with the scale set to 0.9. 

I f you attempt to set the scale so that the 
baseline is longer than the X axis of the map 
ihe program will clear the screen and ask you 
to input ihe scale again — lines 1410 and 
1120. 

When you set up the Chainlinks that you 
wanl before plotting a map, you are asked for 
the link, which must be the same character as 
you have entered into the array; and then the 
colour which is to be used for the plot. You 
should enter 0, 1, 2, or 3 to select the colour 
that you want. 

Figure 1 470 END 
10 48<> 
20 4 W DKF F Mir • ti i 1 i .'• 
30 500 FOP z = <:< TO -s 
40 REM KAF PLOTTING PROGRAM - 51 •> FOR 17. 0 TO "io 
50 REM STARTED 11 MARCH 1984 520 OBt <Z. ZD ~ "*" 
60 S3'< NfcXI //1 Nt-.Xt / 
70 DIM 0 H K 5 . 5 0 J : DIM HELPtUO ) 540 N=0 
80 DIM LINK«<9,1> 550 ENDPRQC 
<?0 P - 2 0 : l . - l : NN-Ot NDIRECTI DM - 0 S60 

100 XN * Ot YN Oi NORTH - o 570 DEF PFtOCtypein 
110 NOR THLINE - 73l I.S1 - Ot LSI ~ O s eo CLS 
120 BASEt INt - 0» f A S b ' 300 590 ENDF = FALSE 
1 JO A - Ol B = 0 : X = O: Y - O 600 PRINT "Typt? iri o b j e c t nstrnt? «ind Oear inQS" 
14Q 610 PRINT "Enter ' 0 ' or * q ' t o f i n t c h e n t o r m q 
150 n e v 9 "LISTO 7 111 MODE 7 !M IN L IS l 620 Y « = INKEYt(500) 
160 4KEV 0 'RUN .M" 630 REPEAT 
170 • KEY 2 "VDU 2 !M 4FX6.ii !M 610 a s 
i eo KKEY 3 "VDU 3 ;H" 6SU PR1NF "Oti ject " ; N + l ; 
i vo K l l F * < ( » "A Add b e a r i n g s t o v-rtv- 660 INPUT ' OBttO.N) 
200 HEl.P»Cl> = "<.. C l e a r the * r r * y f o r * f r e a h s t a r t " 670 IF OD*<O.Ni - "P THEN EMDF = TRUE I GOTO 770 
210 HELP*<2) - "E Ed i t i»n 1 • in tne a r r a y " 680 IF 0B«C0,N1 = " q " THEN ENDF - TRUf : W T O 
220 HELP* (31 " " Liftt trie Stems in the a r r a y " 690 IF OB* iO ,N ) » IHEN 0B*<0 .N ) = 1 1 

230 t « L P t < 4 > • r P l o t a map - 700 INPUT " b e a r i o g 1 " 08»<1 .N> 
240 H£LF t (*=".» - - n nu i » MAP PLOT IER to »AS IC " 710 IF O B » ( l , N ) •> • THEN 700 
230 HF.i P K 6 I "R Re<ul b o a r j n q a a r r a v •froip t ape * 720 INPUT " B e a r i n o 2 " 0 B K 2 . N i 
:*6o tifclK»<7) = ••? HELP D l l p i W th lh ccr ern " 730 IF n u n ,NI ••" lHtN 720 
270 740 INPU1 " C h a : n l l n l " OB^tS.M) 
260 ROCi ni ti at > 750 IF QB*-'!5,N> - "•• THEN 0D*<5.N'. • " . , " 
2VO 7oO N»N* 1 
JOO REPEAT 770 UNr iL N >"50 OR ENDF - TRUE 
710 CLP 780 ENDPROC 
720 PRINT vAP (7 ,2o> ; "MAP PLOTTING PROGRAM' 7<)i> 
33Q PRINT Ae iO ,22> l "Prmso 7 f o r rtwlp or ente r command Hi Hi IlfcF PROC'tUfd 

" l 810 PROCtypein 
340 REPEAT PRIH1 TAB ( 0 , 10> : ' S *ve the a r r a y on topn V ' i 
350 1+ - INKEY4U0 ) d30 INPUT ' ' Y* 
JGu U N T I L I- * < > 840 IF ** • "Y " THEN PROCtdpesave ELSE ENDFROC 
370 IF M r "A" THEN FPCK-ilH 850 ENDPRQC 
380 F* - 'C" HtN PROCclear 860 

Ih K» • E - THEN P R Q C o d i t » r r » / 07(> DEF PROCclear 
400 IF kt = "L • THEN P R U C l l i t G60 CLS 
•11 • It K • "C- HEN PROCplOtmap B90 INPUT "Arc vou KUK'l: you want t o " ' > n o e out tlic A r r ay 
4 JO IF H = " '-• THEM P R O O e i p / i , o y* 
430 l r % - "T" THEM P R O C t M t p l o t « 900 IF Y* < " ! " THEN ENDPROC 
4 40 11 I I "R" HfN PROCtnp"- <'fid 9Ki P R O C i d i t i a l i » c 

UMTIL K * = "I?" 920 PROCadri 
•160 C L S 9Jo ENDPROC (continued on page 144) 
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• Extensive flight manual 
including Basic Flying, 
Instrument Flying, Maps 
and Charts. 

• Three geographical air 
navigation areas each 
with multiple airports 
and multiple runways. 

• Dual Radio Navigation 
(VOR) and Instrument 
Landing System (ILS). 

• On screen flight 
path review between 
flights, 

• Multiple Landing 
Approach Charts 
and Design-your-
own approach 
feature. 

• Take-offs and 
Landings under 
all weather 
conditions. 

SOLO FUGHT is an advanced simulation 
that uses realistic three dimensional terrain 
graphics, actual configuration instrument 
panel, multiple air navigation maps, and 
accurate aircraft performance characteristics 
to provide the challenge, thrill, excitement, 
and joy of the flight experience. 
SOLO FLIGHT is a quality product from 
MicroProse Software 

mm 
w 

r I 

* 

• Cross-Country 
Navigation 
via Landmarks, 
VOR Stations 

and Dead 
Reckoning. 

• Emergency 
Procedure Practice. 

• Air Mail delivery 
game to test your 
flying skills. 

I Landing ratings 
for smoothness and 
speed. 

• For all ATARI 
computers, 
COMMODORE 64 
Disk and Cassette. 

£ 1 4 95 
11_ u 

mm 
I i 

7ftt 

• • • • • • • • • • • • • • • • • • • • • • • • 

THE ULTIMATE IN AMERICAN SOFTWARE 
FOR YOU ON U.S. GOLD 

U.S. Gold is stocked by alt leading computer stores 
i n c l u d m 9 : f ^ W H S M I T H 

DEALERS! For information on how to become a (J.S. 
Gold Stockist write to: Centresoft Ltd., Unit 24, Tipton 
Trading Estate. Bloomfield Road, Tipton. West Midlands 
DY4 9AH. Telephone: 021 -520 7591. 
Overseas enquiries welcome. 
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All Amer ica SoPhAkwe 



(continued from page 142! 1 'MO PR I N 1 - I N p U J I i (.lb E n t e r t i t l s " T I T L E * 

9/,< i M P O i k l N I i INPUT "E->t t f r b c f . r i n a o f l»a»o 1 f r o m & « • • 2 " 9/,< i 
PEF t - f t t j C h e i p N0i t<6teT .ON 

9 6 0 
9Vi :t 

CLS 
H R I N I t O D ' 0 . 5 1 ; - 'HELP I N S R U C 1 IONS' 

1 4 6 0 P R I N T : 11 JF'UT Be y o u u n n t i H t m l m t . r > Y» 
9 6 0 
9Vi :t 

CLS 
H R I N I t O D ' 0 . 5 1 ; - 'HELP I N S R U C 1 IONS' 1 4 7 0 ,1 V * - " f 1H£N P R D C c h ^ m l i n l 

<300 P R t N T s PRINT 1 4 8 0 IINDPROC 

9 9 0 Ft)r< M« 0 t o 10 1 4 9 0 

JO0O r>w|NI H E l P S t H ; I AGO DEF f H O C p l - D t 
l O l O NEXT H 1 5 1 0 VDU 15 
102O Y t = INKEY4 1 K 'OO) I S 2 o » 0 U 
1 0 3 0 |r i • THEN F R O C t i e l p 1*J 50 V1)U 1. 18 
1 0 4 0 ENDPROC 1S40 P R M T - S I ' 

t o s o 1 5 3 0 OIRJ I . J / 

1 0 6 0 OtK PRl t i : i i »»t 1 r.6<) 1 M N I 
10711 CLS 1S 7 0 P R I N I U f L E I 
1 0 8 0 PRINT T R 0 ( » , 1 0 > f 1 i iBO VUL 1 . 1 0 
1 0 9 0 INPUT " D i s p l a y o n p r i n t s r <Y> " Y» 1 5 9 0 PRINT " C O " 

1 100 I T Y * <> ' 'Y " THEM 1 1 3 0 I6<»0 PR I N 1 D 0 . - 6 0 0 " 
1 1 10 P R O C p r 1 n t n r r n y 1 6 1 0 PRINT ' I " 
1 1 2 0 ENDPROC 1 6 2 0 PH1NT ' 1 ) 4 7 9 . 0 " 

1 1 3 0 ENDF = FALSE 1 6 3 0 P f t I N t - 0 4 7 9 , 6 0 0 " 
1 1 4 0 c t s l d . 4 0 PR 1Nf D O * 6 0 0 " 
1 130 P R I N T "CURRENT ITENS I N IMt: HEARINGS ARRAY" 1 6 8 0 FRJNT " S O " 
1 1 6 0 NNTO L660 P R Q C n o r t h 
1 1 / O REPEAT 1 67>) FRINT " ( • ; -
1 1 8 0 FOR L » I TO P IISUK PRINT " H " j S T R * ( 2 3 0 - ( B A S E L I N E ' 2 > ) t " . >OC>1 

1 1 9 0 PR INT T A B t O . L J O B K O . N N M 1 6 9 0 PR I N T "P2* 11 

1 2 « - PR I N t 1 A 9 < 2 5 , L > O B t ' l . N N H l 7 i > 0 1 HINT " M " t ST F(t (24m (&ASEL I N E Z 2 ) ) s ' . 3 0 0 " 
1 2 1 0 PRINT I f l B C J M > O H H . ' N N ) : 1 7 1 0 PRINT V " j f i T R « . ( W A S m , I N r : > s " r O " 
1 2 2 0 I F NN - N - l IHHN ENDF -= TRUE: GOTO 1 2 6 0 1 7 2 0 PRINT ' P + r ' 
i $ 3 u NN ^ NN+J 1 7 3 0 x»i| r - < & A S t - . l N E ' 2 ) 
1 2 4 0 NEitT L 1 / 4 o YftEF » 3 0 0 
1 25«> PRINT T A 0 < O . 2 3 ) J " P r e s s A n y l e v ><v n u n - p a g e i 1 7 5 0 P R I N T " C O " 
1 2 6 0 REPEAT 1 'tiO FHR UN - O 10 N - l 
1 2 7 0 Y * - 1NKEY« . | m I ?70 PftOC?:y 
1VH0 UN11L Y » ; > 1 /HO P R I N T " M " ; 0 E ) t < 3 , H N ) l " , M 0 D ) K 4 r N N ) 
i C I S I 790 P R I N T " R + ' " i O D * ( O . N N ) 
13O0 U N T I L ENOP - TRUE 1 8 0 0 NEXT NN 
1 3 1 0 ENDPROC 1 8 1 0 PROCmsl €•] i n k s 
1 1 2 0 I S 2 0 F R I N I " M " 
t " 0 IJEF IT 'OCptofc i rmp 1 9 3 0 VDl l J 
I T 4 0 I ftOCn-upR&ramet.ers 1 8 4 0 ENDPRDL' 
1 350 PRClCo lo t 1 8 5 0 
t ; .6o KNDPROC 1 9 6 0 D t F F R U C - y 
1 J 7 0 1 0 7 0 A - F V A L ( U & * ( 1 , N N ) ) - N D I R E C T I O N 
i 38<> • U J O D • E V A L < 0 B * ( 2 . N N > ) - 0 D I R E C T t O N 
1 ZfO CLS 1S9i> Y - <BASEL INfc S i l N i h A t K A t > 1 H I » ( R A O ( 8 ) ) > / 
1 *oo PR I N I T A 6 ( 0 , 1 0 ) : ' E n t e f 5 I N < R A D < 1 3 0 - 0 - < 1 8 0 - A ) 1 > 
1 '1 1 <> I N P U r • ' SCALk |90«} X - V t • 1 / T 0 N < F r A D ( A > ) ) 
1 •» ,» IF f-1-.Hl. » - i . f t L t -JH'.> THEN 1 "VI • I V 1 0 l i e » ( 3 , N N > " 3 T R * ( I N T {Y?EF ) > 
1 4 3 0 B A S E U N E = BA^E • 3CMU: /continued on page 146) 

INTERFACE 

Forfurrhtrdetoili 
pleose writs to: 

With Music 
Open ihe door to new musical horizons with 

te Siel Midi Computer Interface. 
iy MIDI equipped synthesizer to 
jnge data and store information 
with your Sinclair ZX Spectrum, 
air ZX 81, Commodore CBM 64 , 
>ple II or indeed any other M ID I 
equipped musical instrument via 
IO Siel MIDI Computer Interface. 

A RANGE OF SOFTWARE IS 
ALSO AVAILABLE. 

• M l ••• • •• •• 

Siel (UK) Lid. 
Suffolk House, Mossetts Road, Horley, Surrey RH67DT. 
Dealer enquiries welcome 

144 YOUfl COMPUTER, MAY 138d 



One of America's most popular games 
THE ULTIMATE IN BATTLE ACTION... 

BEACI I - I IEAI ) 
^ ^ c o m m o d o r e ^ f o 

1 IP * Incredible 3-D Graphics 
I Unbelievable Sound 
1 i w m m L ¥ ^ Effects 

*T C l v j b Unique Games Concept 
;r: Multiple Screens 

wste-v fgffifflm awEate 

a p - : • •- •• . , & •• r-mSRS 

tms^^m i 

m m ^ j 

- - - . V >• 

* I 

_ 

1 1 1 

H i 
1* h r j »T» 4 f trfl 

. I , C B i l lboard V o t e d b y U.S. ^ 

— * o u n d a n d 

V O i e u -
m a g a z i n e 

^ r n m o d o r e 
t h e 
6 4 

It's a unique arcade experience in 
sound and vision and a stunning 
display of Commodore 64 
capabilities. 

Another quality product from 
Software. 

Available on £ A « Q R 
CASSETTE*®" 
• • • • • • • • • • • • • • • • • • • • • • • • 

THE ULTIMATE IN AMERICAN SOFTWARE 
FOR YOU ON U.S. GOLD 

U.S. Gold is stocked by all leading computer stores 
including: ^ j f & i ^ 

1 W m W H S M I T H 
DEALERS! For information on how to become a U.S. 
Gold Stockist write to: Centresoft Ltd., Unit 24. Tipton 
Trading Estate, Bloomfield Road, Tipton. West Midlands 
DY4 9AH. Telephone: 0 2 1 - 5 2 0 7591 . 
Overseas enquiries welcome. All American ScfWJare 
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CAVERNS _ _ ^ 
OF KHAFKA *>"• r » ' 9 5 

Atari/Commodore 64 
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EDITOR AND 
ASSEMBLER 

A R 6i l l i r .Cjf ia.Ti explains 
his program which 
provides the Dragon 32 
with acombined editor 
and assembler which, 
although written entirely 
in Basic, is reasonably 
fast and wil l assemble 
all of the opcodes that 
he has encountered. 

HDASM IS A COMBINED editor and assembler 
for the Dragon 32. The assembler is reason-
ably fast and assembles all the opcodes and 
addressing modes I have yet encountered. 

It is written in Basic so you only need to 
type in the single listing given here. Remove 
ihe Pokes ill line 210 i f your machine does not 
have a double speed capability. I f the program 
crashes with an O M error while running 
change line 80 to 

CLEAR 7100.28999 
When run the editor will immediately 

prompt you with 00011 and is ready for input 
of source code. 

The syntax of assembly is: 
LABLE "(] OPERATION II DATA 
ie. LOOP II LDX (] #S400 
or | | LDX || # $ 4 0 0 
where II indicates a space. Th is means thai ii 
an instruction has no lable 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 wil l be considered to be the 
operation. The editor/assembler will stop at 
faults of this nature with 

OPCODE LINE N 

where N is the oiTending line. T o type in a 

• 0.3Q 
1? ton J-o lo 6 m I OR 1*0 TO 108 STEP 32 
JO PB!Nr»I.J.(J2.JI.STRIIJ3»<24.|4J-l6*IJ»l6>t! 40 ** KT| JB xrnTj 
no • OR l-IJl TO 300 STEP 32 i.o miNiii .arftiMit 124.3211 70 "cm 
tl "l|Kl»ra>, •OKJMJOW 32-1 >3 FSINTC2W, -EBITOH l ASMKBLfR-J 
74 PU[t.T»3t9,'BY"] J3 «I«»SB.'».B.»|U1H»W| 
76 P S M t l M . V n . „„y « ir INKtT•---!»<» TWl.SC CLB BO PO_EV» L. <XE« J lOO,2**** 
00 CUM Lt<3001 IOO BIN AC4000I HO DIM LBtllOOl •20 DIM :i»!4> 130 DO'I 
140 PRINT flIGHT»<~0OOO~.NIt»<gT*«<l»ll .?> ,41< iLIWINPUr 
130 FOX 63494.0 
1*0 IF Lt-'EBU'IHEK TOJUD 440itl0T0|40 1 TO IF Lf-'SAVflWH KXHlk 240t 0OIOI4O 190 HT.4--LOAB-THEN HDUJI) 33OllWr0)4O 1*0 tF Lt-'SAVtH" IWH L INC 1WUT* M(V1€ OF FILE TO SAVE T[ Nn» s CBAV1 Wait, Wl, BL.6T1 WTDUO 200 IF L»-*L0*D»I-««:N LiNi:t«ruf NAME OF FILE TO LOAO 7":MH»:Cl_0K<*«M>00>0l40 210 IF L«-"ASSH-Ti*M r<*E UVF07,0| BOGUS lOVOl POKE 6340 I.OlOOTOMO 220 IF Lt-TESIMHN LIIC iETJrGOTOMO 230 UKCOI -(.liUO-OO.J i ICTOI40 240 'SAVE ZM Lilt INPUT* Wrt Of FILE TO CAVE T"|WM lio onu-ii'.t i,im 270 FO« i - i ro soo 2«0 IF L»<l>-"Tm.N J10 2»0 If LCPTf<L4(l I • I)™- 'TMENA4-'X-"(1I0>(L»( I) ,21 EL6E ««-L»<l> ISO PKIHT«.|,M 3)0 NeiTI 320 OO-dCLOnt-llKXTUIW 3JO LIHSIMPUI" HAf* OF FILE TO LOfID 340 IWVT'HEBW FILE IT/WlfM 330 If Ht-'N-IHCN G-HGQT0370 
360 Foft I-< TO 3001 IF L4III---THEH 6-11 SOT 03 70EL BE HE I 
ri 370 OPEH-l " ,»-> ,Hn> 3BO FOB 1-6 TO 300 3tO If rOfl-])l«N 4 30 400 INf\ST6-l,Lt<l I 

410 IF l£FT« (L»l n . l)«"l" [lit!* • < I l»" •tflloilltlll,!! 
410 PCIT1 
430 QO-I.0UK1.4 HW IUW 
440 'Etiir 
4301IM1 m u f t m i w i oa 4to IFLEFTf ICn(, 1 l"Hl "11(1 N HI l|HN 
4 70 IF l ir i i lW.I I . - l 'r iEII OOSUB 330l00StJB64O>00ra43O 
400 IF LEFT»(CW,l)--0-nCN EOSUB 330iEOSUB fcSOrGOT043 O 41fo If LFFT*(CT»,I>--A-TVCH OORW 330|B05UB BOO|BOT04S O 
300 If UTIIIOU, 11 •-B-TW* CKTJJW 3JO|OOSU» B7O1H0TO43 
o 510 IF lXFT»(Cn».(l--ITHtN 0Ot«l»8O(«ITO4SO 320 PRIMT'COmAH0r>*tGOTO43O 330 Lt-MI»ICH».2» 340 SL̂ OiEL-O 
330 IF SL-O T«X IF IKBTR(L*.• .">THEM SL-VAl IlfltU 
>B. 
360 IF L»---Tev 3L-1JEL-300 
370 IF LEFTKL4, I>«",-T1CH SL-11EL-VAL IHID4 tLt.311 300 IF RI»iTHLt,Il--.-TMlK EL-300. B--VAL (ItF T* (I < ,l£M IL*)-I>) 
300 IF El.-O AKO BL-O TKN 600EISX RETlJWt 
6 0 0 P P - I N J L F U L F . - . ' L 

601 tF PP-O 1WN ftETUBI 610 iLEfr*iLi.re-ill 620 CL-VIK. (rflOTlLt.PP'lH 630 HC1UHN 
640 rcB I-3L TO EL 
630 IF Li m-•-»)«" UtTlKtN 
640 P01NrAl(MTa<-0000-*nlI»IBTK«{l),2l ,41 | TAB 161 |L»(tl 
670 XirtiPETum 
ABO FOB t-n. TO H 
690 IF L»I|>"**tHCH 7J0 
700 l_»l(l--H 

710 00-00*1 
7 2 0 N E I T I 

730 [> CL-300 THEN KEILBN 
740 ICB 1-1 TO 300-El. 
730 IF L<<I«IL1 — -THFH BEUHN 
760 L(l|>EL-ll-L4lt>El.l 
770 L»d*ELl — ' 
7 B O L « > T I 

rtO RTIURH 
900 ltd !"«. 10 El BIO IF LUtl -TXI l «TU«N 
810 PAINT fiiaHT»<-0000--.|i<0«ISTe»lI1.21>4liTABI6llLHI > 
S30 LJX IWUT-AtlEB 940 IF fH--"TI*« 960 £30 L* 111 -<1» 860 ME1T|1A£TI«N 
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( 

source program 
RUN (Enter) 

and to cach 0 0 0 N I prompt reply with your 
code with syntax as above. There are several 
assembler directives: 

O R G [] Location (when used as the first 
creative code line it will locate the m/code will 
be assembled to locations) 
Lable i l Equ [j Value (will assign the value 
"Value" to the lable "Lable" n.b only 
locations work) 

EXEC. 1) Location (will define the user entry 
post for the m/code routine if not the first 
instruction) 

* All characters following are ignored 
Editor directives: ASSM will assemble the 

source code to 29000 unless otherwise 
specified. 

SA VE will save your source file to tape. 
VEM will save your assembled code to 

tape. Keep two separate tapes labelled 
"Source" "Code" or something similar. 

LOAD will load a source file into memory. 
I f merge is used two files will be merged. 

TEST will 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 of 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 of 
program; L , 10 — Lists to line 10. 

The first character indicates editor mode 
and the other character arc Data. 

Other directives: D Delete line/lines; I . List 
line/lines; A Alter line/lines; I Insert, lines 
before — terminated by "end": R Replace 
line/lines — the strings are inputted 
separately; E End Edit and return to normal 

mode. 
EXAMPLES (1) 
0001 n LDX [I #$400 
00021 Loop It C O M II. X + 
00031 il CMPX [| #$600 
00041 II BLO II LOOP 
00051 It RTS 
00061 ASSM 

When assembly is completed type " T E S T " 
(Enter) and observe the results. This 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 if we want to change the program to 
fill the screen with spaces. Instead of 
rewriting the whole routine we can edit it. 
Type " E D I T " and you will be prompted 
with "Command —" 
Then we want to Insert line 2 " L D A =f!Q". 
Alter line 3 " L O O P S T A , X + " so type 12 
Enter 
And then " [I LDA [| # 0 " 

to leave Insert type " E N D " and you are 
prompted with "Command" now list the 
program by typing L Enter. You should now 
see: 
0001) LDX # $ 4 0 0 
00021 LDA # 0 
0003] LOOP COM ,X + 
0004] CMPX # S600 
00051 BLO LOOP 
0006I RTS 
Command: We want io "A"l ter line 3 so tvpe 
" A 3 " you will see "ALTF .R1" and the line 
you desired, ( I f you press Enter without 
tvping in anv data the line will be unchanged). 
Tvpe in " L O O P It S T A f], X + " Enter. 
You should now have '' C O M M A N D ' —T ry 
listing it L and then Tvpe E lo return to 
Editor. You should see "0007J". 
Which 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 will 
work as long as the syntax is the same and is 
stored in LS. 

970 LINE l»FUT- SEARCH STRING ?-(SS* 
000 tINt IJ*tl»" REPLACE HITH 7"|HH» 

t0* t-SL TO EL 
900 1t LKI>--"TMEN RETURN 
+ 10 PP-T»L4TALL*LI> ,Q«> 

ir PP-0 THEN 970 
-"JO rr«-LtrT« iLt iII ,w-i i 
940 PAf-*im»IL* 1 t) .Pf.LCNCSS*! I 
930 l*11'*ri.m.oiii 

fftixrujOHrt i-oooo -.rioj icm 111 ,2i ,411 iAb<*i IL* < I> 
970 HE, R 11 RETURN 
9<M> m -VAt IMIO> (CM, HI 
990 PRIWIRHMTtl-OOOO-'MltMOrRK*.),?! ,4>,- -IlLIIC 
lUPUT-l-tAAt 
IOOO if «»--(NO'TtCN KETuMH 
1010 GO-OCM 
1020 ro* >-i ro 300 
1010 ir L«JIJ"--TKN tL'UOOTOtOSO 1040 Will I PRINT 'HO SPACE -̂iRCTIRM 1090 FOA TO at* 1 «!*»• -1 
10*0 L»fl|-Lt(l-!l 
1070 MtlTI 
lOOO L* fSLl MUU1 -A . 11GOT0990 
t090 FEW . . . 9TAnr Aimmv ••• 
1100 tP-iii>-ii*r»i 
1110 Er.29000 11 JO L0-290CO 11 JO BL*29000 1140 (1A-24000 • ISO II I I I taiL*IIPI,4l<>- W 3 ' T 4 N 1210 11 AO IF nIMIL* IIP) .A,1)****THCN LO-UAC I "tM-.RIOtlL*! I PI , 71 ItLdC LD-VM. CHI 0*(L*< !?>,*)> 
1170 UA-LO 1 ISO ft »BA 
livft OI-LO 1200 II—IP*I 
1 2 1 0 ' I.'.'0 nitHT'>i**H<**A93(J41.IK)**ll**w*«**,I| 
1'JJO KK**4.*IIPI 
1240 If «»-"TI®€ 1400 
1290 IF LEFTtlKKt, ll--(-n<M IP-IP*l1G0T0I730 I I » IF LEFT*<IO:4.1)-' THEM I J» 1270 SP-IKSTRIKKt.- "I 
I TOO IF BR-O THE* PRIMT-BVMTAI IN LlW "| IPlRCTLBH 1290 LL»MJJT4(fc>*,ttP. |I 
IJOO tVtiifllBWTtCOOOO-'HmiLO) .41 
DID Ulll/KLl<-,'«»f»lLM.>>l 
I3ZO KXO«II>t<KK«,t*> 13JO IF «X*-**TWM 1440 1340 Afl«.*ll!>«(KK4,2l lOOEU* 1*30 
1350 IF HD»-V. -1HJI WM---13*0 IF CM*"MH 1370 tx.t€ PRINTi PfclRIl Wp - IN LIM. -I IPiRETUM 
1370 PRINTVCI*<LO>l>tF HWO*'MK KKWl-WlllLOl -* 
'HOI i t f^P ' t 
1390 IF LEFT4IL4IIP) •!><>* • THEN PRIWITAIIIA) ILEFT*CL*< 
IPI.IKSTPILtllPI,* *>-ll| 1390 PRINTTA0<14>| lull MinnAIX 
1400 IF ,-t-i-0 AM) IN31«tl«,-*->»0 THEM LO* LO-LENIHO*) /2l IP-IP.t1SOTOl230 14lO IF RTBHTi(WC«.H-->-mew 1450 1410 PP-IWTA<«M.-»-> 

14 SO P P - < P I » - I ) / ? 
1 4 4 0 P P - P f - l . L O . L O H T . H - I P » I . U 0 T 0 I 7 3 0 
1 4 3 0 P f « l N 9 T f i i W M , - C - > hao pp»ip -̂iiys 
I 4 7 0 P P ' P P * 2 > U > " L O ' M ' i I I — > P * t i 6 0 T 0 1 2 3 0 
1 4 0 0 
1490 FOR 1-1 TO Al-
1 3 0 0 I F l W B T R i n C 4 ( l ) , " » - ) - 0 TM5M17IO 
1310 P P - l l f f i r R ( o e « < I I , - * - > 
1320 Ot>*«HIO*IAC*l l l , P » ' H , L E N I * C « i m - P R - l I 
1330 FOP J « 1 TO LP 
1 3 4 0 I F L » K J ) » - " 1 V C N 1 3 0 0 
1330 PD.iwaiflii.»»iji,-,-> 
13o0 IF U J 14 II 0* I J I ,PO - l 1 - O O I I l O v 1 3 9 0 
1370 N E l t j 
130O I H L N I ' t H l LA®LI! - "10041 Rt 
1390 TI 'UAt t - U < - t n l B * I L » * < . » . P O ' L L ) 
I tOO fF -WAL(-LM-»LEFT« tAC»I I> , 4 | | 
IAIO ss-ri'Fr 
1470 ir niOIIACf II) ,A,I»*-10"11«N 0D-DD-3ILH-4 EL3f. OD 
1 U O TF H I D * l A £ f < I I . 4 . 2 I - - 1 7 - 0 R H 1 0 H A C 4 I I I , A , ? I . - | * " T 
14 H D D - 1 T - F F - ? | L X ~ 4 
1A40 IF LK-4 MS WKO Ufa L»-DI>.63»4 
1«W IFLX-2AW &XO H4M K>-0D»236 
l«AO t U L X O THEN B O f - n t O H T t I -OO ' -HE I * <B0I , 21 
1A70 1FLK-4 THEM DO*-«IO>TT> I'OOOO'-TCI'COO) ,41 
• MM PO-IMTRIAC4III .-•*> 
)A90 AC4II)>LEFT4IAC«I J) .PFR-L L.»L 
W O " 0 7 1 0 1 0 2 0 
1710 i r I P I I R I K I t t l . - l ' l - O TMEH1020 
1 / J O D P - I t e T R I A C F I I I , " t * l 
1 r.V> n O » - « I O « < » C H I I ,DP»I ,L(N<AC4I I H - O f - l ) 
1 7 4 0 FOR J « 1 to LP 
1/4? IF LB*(JI---tXH ITOO 
I 730 J J - I K T B U H U I , - , - l 
17AO I F LEFT4(La*<21 , J J - 1 >>DO*T>CN 1 7 9 0 
1770 « I T J 
1700 PRINT-1NO LADLt--|00«lR£riJtN I7»0 DdwilO»lie»Ol,JJ*l) IDOO JJ-IHUTRIACa(I I,-C-l lfllO AC* (1) —LET Tf IAC4 CII.JJ-M -OOf ITOO NEXT1 
1030 PRINT*****.***** FIN1&HEO * « l l » l l l l l l * | 
itwo i n I-I TO soo imo ir Ac*11 j>*.h REfiwM 
1840 Ofll-AT.Xt) 
1070 MIIH1IWI 
iboo pp-iNarRioot,- - i 
1090 nnf-N1D4<CG4,Pf>*l1 
1900 I0R H-t TO UMIOOIiy? 
1 9 1 0 I F M-129000 OR H L > 3 7 t t * . I I « N PRINT-3N0 i G C D T ' i l l E 
TL4W 
19TO ro® tL,VH.<-ln'*PllO««ZlIa7ut-l,Z)l iBL-lL-t 
1930 W I T H , I 
1940 « T U R » 
1930 T P 4 - " , - | L J « > l E J « * " - | 9 1 f » * - " 
19*0 F P - I N B T R I A t * , " •> 
1970 tr SP-O LLTK INF^teilit'>(L.|«IA0I*"CL9C im-LEFT* 
f An*,EP-11 |PK4*!M4| AO**tll0> 1 A M I I 
i t o o t r L C x d m i o i i r N I H I - i h a * - - > u a T 0 t 9 0 0 
1 9 9 0 ! J » ( 0 ) - " A » 1 3 . . A . . 1 A 0 C A 8 9 A 6 . . . 9 . . ! A 0 O COEF 
, . . 9 . . IAOOA IMM. , . II , . LACCE COTR...».. IAOOD eorr. . . 3 . , 

7ANUA tp>40. . . * . . I A H H C D C . . . 4 . . IANDCCI C . . 1 A S L * 
4 . . D . . I A 0 L B 3 . . B . . I A D L . 0 * 7 . . . B. . 2AERA 4 . 

. 7 . . IADIN1 . . . . 3 . . 7 . . 1A8R . 0 4 7 . . . 
2 0 0 0 ( 7 I I I 1 - - B I 1 A 89AS. . 3 . . 201TB C9EF. . . 3 . . 2 C L N A . . . . 
4 . . F . , ICLRV . . , . 3 . . F . . ICLR . 0 * 7 . . . r . . I C W A B 9 A B . . . I . . 
i c n r » GO«T. , . i . . ICHPP IIVAJ . I i o r c w B OVA». . . e i i r o * 1 ! ! 
IIVAIl. . . 31 12CHP* Of AS. . . C. . 2 C » Y BWD. . . C I 0 2 0 0 F M . . . . 4 . 
, . 1 . . i c n r v . . . . 3 . . 3 . . icon . 0 * 7 . . . J . . J -
2 0 1 0 « « l 2 l - - C l 4 A t 3 C . . 1 W A I . , 9 . . IBtCA . . . . 
* . . A , . l [ E C t . . . . 3 . . A . , 1 0 t e . W . . . f l . . 2EORA 0 9 A « . . . 0 . . 
I i m W . . . I . . H U ! . . € . . IIACA 4 , , C . . 1 INCH 
. . . . 3 . . C . . 1 I M C . 0 4 7 . . . C . . 2 J W . 0 4 7 . . . C . . 2 J S R .OAB. . 
- O . . 2 L 0 A B 9 A 1 . , . 4 . . > L 0 » C C C T . . . 4 . . 1 -
2 0 2 0 ZI*I3>-'LD0 CSir. . ,C. .21.36 COEF. . .1.1C2L0U COCF 
. . . f . . 2 J . 0 X B9AB. . . E . . 2 L S " B9AB. . .ElOSLEAS „ J 2 , . 
2LFAU - . 3 I . . 2 L C A 1 . . 3 . . . . 0 . . 2LEAV . JLOLA 

4 . . B . . I L S L B 3 . . « . . I L « L . 0 4 7 . . . e . . a . a R A 4 . 
4 . . I L S R * . . . . S . . 4 . . I L « n - C 4 7 . . . 4 . . 2 -

203O RIAI4I* -NUL 3 . . 0 . . 1 H E B A 4 . . 0 . . I N U S . . . . 
3 . . 0 . . 1 P 4 n . 0 4 7 . . . 0 . . 2 N 0 P I . . 2 . . I 0 R A B 4 A 0 . . . A . . 
I OR* e « r . , , A . .10RCC 1 A..IPSHS 3 4 ..lltP*> 
3 4 . . I P U . C 3 B . . I P U U J 3 7 . , 1ROLA , . , . 4 . 
. 9 . . I R 0 L J 3 . . 9 . . 1 R 0 L . 0 4 7 , , , 9 . . f 
3 0 4 0 I I * ( 3 ) * - R 0 R A 4 . . 9 . . 1 R 0 R * 3 . .A . . IRCR . 0 * 7 
. . . * . . 3 * T I 3. . « . . ! »T0 . . . . J . . 9 . . t S * C A « 9 A » . , . 2 . . 
I I K t [ M 7 . . . 2 . . 1 K I I . . 0 . . I O T A . 9 A 0 . . . T . . 2 f T I 
• « l > . . . 7 . . 2 0 T D . K F . . . D . . Z O T K . D E F . . .F102STU . t f f . . 
.f.,2*tX . 9 A I . . . F . . 2 0 T V . » A » . . . r i 0 2 * 
2 0 3 0 I H I 4 1 - - B U B A B9A0. . . 0 . . 1SUBB COEF. . . 0 . . I S U M (9A> 

.3..F101BH13 ,, . ,3..ri l 
.1TBTA 4 . , p . , I T f l T B 

. 3 . . 2 S H 1 I . . . . 3 . . F , . I D M 1 I 
1»VNC I . . 3 . . D P R . . . . I . 
. . . . 3 . . B . . I T F L T . 0 4 7 . . . B . . 2 -
2040 re* »*4-o ro * 
2O70 P K - t W r « I I l » l M H l , | U ! 2««o ir « < » rx« 2120 
2 0 9 0 NEIT T*« 2100 !«*•**« 
2 1 1 0 0OT0 1100 
2 1 2 0 PK«*«ID»IU»LL*L> ,PK*3 , 111 
2 1 3 0 T P « * E F T * ( P K * , * 1 , P K * * > 0 » < R K * , 7 ) 
2 1 4 0 TCIPTFFL,211PKM4110*IPK* , 3 ) 
2 1 3 0 F » - L £ F T * I P K « , 2 > LPK*>«1ID*TPK*.3) 
2 1 * 0 I F r » - ' . . - T K E N r t . " 
2 1 7 0 UOVALLPXT) 
2 1 0 0 I F I N « > ' H ' T > « N ; K i " " P C C " 
2 1 9 0 IR I W - ' L M ' K N I W U C C * 
2200 tr IW--«L0TM(RI IN»*-»CB-
2 2 1 0 t r IW--LHLD-TVCN I W . ' L J C I ' 
2 2 2 0 IF («•<>-..-TVE« 2 4 4 0 
1 3 3 0 TR L «rT » L T N « , I I . - B - O R L E F T « < ! N * . I L - " L » - T » « N 2 3 4 0 ELBE 2 3 3 0 2240 TP*»».,..,2* 
2 2 3 0 0 P * - * C C C « O 0 » » T M H J X » L T N I W P V ) T A R > W F 
2 2 * 0 m i * ' . I . M , C . ( , ] . F . J . I ) . l , 4 . L L . 0 . L i | i l > 

2 2 7 0 FOR 11*1 TO 1* 
22BO I F R l O H T t i I X t . 2 1 - H I S T i O P T , ! I * } - 1 , 2 ) TTBH H0**H1D« 
IRR*, 11 > 2 - 1 , 2 1 (OOTD2300 
3 2 * 3 R U T H 
2 3 0 0 tr ]M*--Mft-TXH T P * . - O'lMM— . 0 * | O O T 0 2 4 4 0 
2 3 1 0 IF l«*.-L»0*'TME)t T P 1 - " ) ' I H M > * . 7 " • BARTI2440 
2 3 2 0 TR ]N*-"L«*A-THEN T P * . - I • I M M — . 4 " • F * « " - LOOT 

(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 > = " L B " T H E N F * = " I O " 
2 3 4 0 I F HD*< > " . . " T H E N 2 4 4 0 
2 3 5 0 ' 
2 3 6 0 I F I N * < > " 0 R G " AND I N * < > " E Q U " A N D I N * < > " F C C " A N D I N * < 
> " F C B " A N D I N * < > "RMB" AND 1N*< > " E X E C " T H E N 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 > O " * " THEN 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 ST=VAL<"« .H" 
• M I D * ( A D * , 2 ) > 
2 4 0 0 I F I N * ~ " E Q U " T H E N L B * ( L P - l > - L E F T * ( L B * ( L P - 1 > , I N S T R ( 
L B * ( L P - 1 ) , " , " > - 1 ) + " , " 
2 4 1 0 I F I N * = , , E 0 U " A N I ) L E F T * ( A D * , I ) - " * " T H E N L B * ( L P - 1 ) - L B 
* ( L P — 1 ) + R I G H T * ( " 0 0 0 0 " + M I D * < A D * , 2 ) , 4 ) 
2 4 2 0 I F I N * = " E D U " A N D L E F T * (*AD*, 1) < > " * " T H E N L B * ( L P - 1 ) * L 
B* (LP—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 S 0 -

2 4 6 0 AM0DE=*0 
2 4 7 0 I F L E F T * ( I N * , 3 ) ™ " P S H " 0 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 I N S T R ( A D * , " ( D P ) " ) < X ) THEN AM=2 DIRECT 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 A M - 4 
2 3 1 0 I F A D * = " " O R I N * = " T F R " 0 R IN*=>"EXG" THEN AM=5 
2 5 2 0 I F M I D * ( T P * , 6 , 1 ) < > " , " T H E N AH=6 
2 S 3 0 I F A M - 0 THEN A M - 3 
2 5 4 0 I F M I D * ( T P * , A M , 1 > = " . " T H E N ER*= "1ADDRESS 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 * , I ) 
2 5 6 0 H D * « H E * 
2 3 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 " 0 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 H D * = H D * + " t " + M I D * ( A D * , 2 ) + " 1 " I RETURN 
2 6 1 0 I F M I D * ( A D * , 2 T 1) C > " * "THEN D D * « H E X * ( V A L ( M l D * ( A D * , 2 
) > > 
2 6 2 0 I F LEN(DD*> O L N » 2 THEN D D * - " 0 " + D D * : I F L E N ( D D * > > 4 
THEN E R * » " J 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 H D * = H D * + D D * 
2 6 4 0 RETURN 
2 6 5 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 H D * » H D * + M I D * ( R R * , 2 ) : R E T U R 
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 M I D * ( A D * , 2 , 1 ) = " # "THEN D D * = R I G H T * ( " 0 0 0 0 0 " + H E X * ( 
VAL ( 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 M I D * ( A D * , 1 , 1 ) < > " * " THEN H D * » H D * + " C " + A D * + " 3 " : RE 
TURN 
2 7 2 0 H D * = H D * + R I G H T t ( " 0 0 0 0 " + M 1 D * ( A D * , 2 ) , 4 ) : R E T U R N 
2 7 3 0 I F AM<>3 THEN 2 7 6 0 
2 7 4 0 I F I N * < > " E X G " A N D I N * < > " T F R " T H E N RETURN 
2 7 3 0 GOTO 3 2 0 0 
2 7 6 0 I F AM=6 THEN H D * = H D * + " ® " + A D * + " & " : R E T U R N 
2 7 7 0 REM INDEXED 
2 7 8 0 D D * = " 0 0 0 0 0 0 0 0 " : A B * = " " 
2 7 9 0 I F L E F T * ( A D * , 1) = " t " T H E N A D * = M I D * ( A D * , 2 , L E N ( A D * > - 2 
) : C N = 1 E L 5 E CN=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 R I G H 
T * ( A D * , 1 X > " + " T H E N A B ™ 0 : A B * - " " : D 0 * = " 1 " + R I G H T * ( A D * , 1) + 
" O O O 1 0 0 " : G 0 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 * - " I " + R I G H T * ( A D * , 1 > + " 0 
0 0 1 1 0 " : A B = 0 : A B * = " " : 6 0 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 0 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 0 T 0 3 0 4 0 
2 8 4 0 I F I N S T R ( A D * , " , " > > 1 AND R I G H T * ( A D * , 1 X > " + " A N D LEF 
T * ( A D * , 1 > < > " A " A N D L E F T * ( A D * , 1 ) < > " B " A N D L E F T * ( A D * , 1 ) < > " 
D"AND I N S T R ( A D * , " P C R " ) ' 0 AND M f D * < A D * , 2 ) < > " - " 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 ) < > " # " T H E N DD* = " 1 " + R I S H T * ( A D * , 1 > + " 0 
0 1 0 0 1 " : A B * " " t " + L E F T * ( A D * , I N S T R ( A D * , " , " > - 1 ) + " J " : A B = 0 j G O 
T 0 3 0 4 0 
2 8 6 0 I F M I D * ( A D * , 2 , 1 ) = " * " T H E N N N = V A L ( " < t H " + M I D * ( A D * , 3 , 1 
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 O * ( A D * , 2 , I N S T R 
( A D * , " , " > - 2 ) ) 
2 8 8 0 I F NN>——16 AND N N < ' 1 5 THEN A B = N N - 3 2 * ( N N < 0 > I 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 NN><=- I28 AND NN< - 127THEN NN**NN-(NN<0> « 2 3 6 : A B * = 
R I G H T * ( " 0 0 " + H E X * ( N N ) , 2 > t A B = 0 : D D * » " 1 " + R I G H T * ( A D * , I ) + " 0 0 
1000 1 1 : G 0 T 0 3 0 4 0 
2 9 0 0 I F NN<0 THEN NN=NN+fcHFFF 

2 9 1 0 A B * = R I G H T * ( " 0 0 0 0 0 " + HE X * ( N N 1 , 4 ) : A 8 = 0 : 0 D * = " 1 " + R I G H T 
* ( A D * , ! > + " 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 1 G H T * ( A D * , 1 > + " 0 
0 0 1 1 0 " : A B = 0 : A B * = " " : 6 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 B * - " " • G 0 T 0 3 0 4 0 
2 9 3 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 - 0 : A B * = " " i 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 
OOO" i A B = 0 : A B * = " " : G 0 T 0 3 0 4 0 
2 9 7 0 I F M I D * C A * , 2 , 2 > « " — " T H E N D D * - " 1 " + R I B H T * ( A D * , 1 ) + " 0 
0 0 0 1 1 " : A B = 0 : A B * = " " : G 0 T 0 3 0 4 0 
2 9 8 0 I F I N S T R ( A D * , " P G 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 " i A B - O i A B * « " " i GDTQ3040 
2 9 9 0 I F L E F T * ( A D * , 1 > < > " # " T H E N A B * = " « " + M 1 D * ( A D * , 1 , I N S T R 
( A D * , " , " ) - 1 ) + " 6 " : A B = O s 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 1 D * ( A D * , 2 , I N S T R ( A D * , " , " > - 2 > > 
3 0 1 0 I F NN>=-128ANDNN< = 127 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 ) i A B = 0 « G 0 T 0 3 0 4 0 
3 0 2 0 I F NN<0 THEN NN=NN+t-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 ) i D D * = " 1 0 0 0 1 1 0 1 " s 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 BY=BY+32 
3 0 8 0 I F M I D * ( D D * , 4 , 1 ) - " 1 " T H E N B Y - B Y + 1 6 
3 0 9 0 I F M I D * ( D D * , 5 , 1 ) » " 1 " T H E N BY=BY+8 
3 1 0 0 I F M I D * ( D D * , 6 , i ) = " l " T H E N B Y - B Y + 4 
3 1 1 0 I F M I D * ( D D * , 7 , 1 ) " 1 "THEN B Y - B Y + 2 
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 BY=BY+32 
3 1 S 0 I F M I D * ( D D * , 2 , 1 ) = " U " T H E N 8 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 BY=BY+16 
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 * , " > 
7 2 2 0 F F * - L E F T * ( A D * , C P - 1 ) 
3 2 3 0 T T * a t t r D * ( A D * , C P + 1 ) 
3 2 4 0 P B = 0 
3 2 S 0 FOR L - 0 TO 1 
3 2 6 0 I F L ~ 0 THEN G*-"=FF*ELSE G * = T T * 
3 2 7 0 I F G * - " D " T H E N PB=«0 
3 2 8 0 I F G * - " X , , T H E N P B ^ 1 E L S E I F G * » " Y " T H E N P B " 2 E L 5 E I F G * « " U 
• , THENPB=3EI .SE IFG* = i , S " T H E N P B = 4 E L S E I F G * - " P C , * T H E N P B = 5 E L 8 E 
I F G * = " B " T H E N P B = 9 E 1 . . S F I F G * - , , C C " T H E N P B = 1 0 E L S E I F G * = - D P " T H E 
N P B = i i 
3 2 9 0 I F G * = " A " T H E N F B = 8 
7 3 0 0 I F L = 0 THEN FF 1 6 « P B : P B - 0 
3 3 1 0 I F L e i THEN F F = F F + P B 
3 3 2 0 NEXTL 
3 3 3 0 H D * , " H D * + R t G H T * ( " 0 0 0 " • H E X * ( F F ) , 2 ) : RETURN 
3 3 4 0 REM PUSH PULL 
3 3 5 0 I F L E F T * ( A O * , l ) = " f " T H E N H D J = H D * + R I G H T * ( A D * , 2 ) : R E T 
URN 
3 3 6 0 I F INSTF" (AO-f , " , " ) = 0 AND ASC ( L E F T * ( A D * , 1 > > < 5 8 THEN 

HD i = H D ! + R I G H T * ( " O O O O " + H E X * ( V A L ( A D * ) > , 2 ) : R E T U R N 
3370 PB-O 
3 3 8 0 CP=INSTR A D * , " , " ) 
539L> IK CP=u THEN C L 1 A D * : L A = 1 E L S E CC f j L E F T J ( A D * , C P - 1 > 
: L A = 0 : A D i - h I D J ( A D * , C P + l ) 
3 4 0 0 I F C C * = " P C " T H E N PB=P£>+128 
3 4 1 0 I F C C * ^ - " S " THEN PB F b + 6 4 
^ 4 2 0 I F C C * - " V " THEN P B ' P B + 3 2 
343T- ! F CC* = ' ' X " THEN PB=PB+16 

4 4 0 IF CC-l " D P " T H E N P B - P B + 8 
3 4 5 0 I T C C * - ' B " THEN PB=PB+4 
7 4 6 0 IF C C * f s " A " THEN F B = F B + 2 
3 4 7 0 I T C C * ^ " C C " T H E N PB=F'B+1 
3 4 8 0 I F l A - f t TKFM ".<30 
3 4 9 0 H D * = H D J ' R I G H T * ( " 0 0 0 " + H E X * ( P B ) , 2 ) 
3SOO RETURN 
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OR C ATTACK 
Can you survive o 

Jig 

m 
\X 

isp 

^ . w 

w- 1 

\ \ V O 

VI 
Your castle is under siege \ V 

from the vile Ore hordes. 
They mount a frenzied attack, 

scaling the castle walls 
with ladders, firing their 

lethal crossbows. 
To defend yourself, you hurl rocks from 

the parapet onto the Ores below. 
If an Ore reaches you, dagger in hand, you 

grab your broadsword and leap to the 
attack. Your ultimate weapon is a huge vat of 

boiling oil that you mercilessly pour over 
the hapless Ores. 

This brings but a brief respite...out of thin 
air a Sorcerer appears and you have to pit your 

wits against his evil spirits. Only after fighting 
the living dead, the Stone Warts and the Demon Trolls 

will you be safe. 
Ore Attack is available for the Spectrum 48K and any 

Atari computer. You should find Ore Attack in any 
major software retailer. (And it carries an offer of a free 
poster of the original oil painting featured on the pack.) 

£6*95 

/a 
m/m 

& m m 
jfc;. ;.. ^ 
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FOR SPECTRUM 48K 



• Europe's No 1 group ol retail outlets 
• Check our multi-national network 

tor your nearest dealer 
• Backed by an after-sales service 

second to none 
* Up to £1,000 instant credit 

Write for details 

This month's special feature 
from the BIG = = = 

Commodore 64 Pack 

••„• «.«,{! < ¥ •• . f- K 

r fh is 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 Management Head 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, A/D 
converter. 

Son of 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 Apple lie Business 
Package 

" — 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, l imit-
^ ed supplies, check 

with your local dealer 
for availability. The 
drive ahead of the 
rest. ..... 

W 

Atari 6QOXL SOOXL 
— 

'•« -i - U ;• v y 'j . ~ - -H 
TVT. V ? ' -v- V. T * * 

" * ' * * 

m 

£199 

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. 

GIFT VOUCHERS 
Want to buy a present 
but don't know exactly 

what to get? 
Big <M> Gift Vouchers are 
the answer, in £5, £10 and £20 
denominations. Available at 
your local Big (M' dealer 
— check out list for your 

local store. 

£1 OFF 
/PURCHASES OVER £2C 

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 entitled to a £3 

reduction on purchases over £75. Only one coupon per 
person can be redeemed. 

Valid until January 30th 1984. 
Micro Management 16 Princes Street, Ipswich, Suffolk. 



ASTRON MCP40 

Ho 

No 1 Colour Printer 
Uses four different colour pens 
to achieve plotting facilities 
and giving four colour 
drawing capabilifies. 

Standard Centronics 
parallel interface 
compatible with almost 

W every micro on the market. 
Price £171.00 

S r 

COMMODORE 64 
Portable Computer, 

i .. .,-• r.i •• m, 

7 headline 9" full colour 
screen, Commodore 64 
compatible. Built in Disk 
drive, Easy Scrip, Future 
Finance, Easy 
File and 
High Flier. 

Sinclair ZX 
Spectrum 

TORCH Z80 
DISK PACK 800K. 

16K and 48K basic, colour 
and text and graphics. 
Vast range of software, 
including educational. 
Many add-ons now 
available. 
16K £99.95 48K £129.95 

Dual disk drive complete with 
Z80 second processor and CPM 
to run on the BBC. Gives BBC 64K 
ol usuable RAM, Ideal for a small 
business machine with CPM 
giving access to a huge 
range of software 
currently available 
on CPM machines. 

S<$9 

DISK DRIVES 

D(SK DRIVE 100K SINGLE 
DISK DRIVE 200KSINGLE 
DiSKDRlVEdOOK SINGLE 
DISK DRIVE BOOK DUAL 
1 DRIVE CABLE FOR ABOVE 
2 DRIVE CABLE FOR ABOVE 
TORCH Z80 DISK PACK 

£201.25 
£241,50 
£39675 
£711.85 
£12.65 
£17.25 

£839.50 



The Big. International Dealer Network 
Altringham 
Pharmacy Computer Systems 
Cope land 
37 Stamford New Road 
Altrlngham 
Cheshire WA41EB 
061928 0087 

Severity 
Beverley Computer Centre 
1 Windmill Passage 
55 Loitgate 
Beverley 
N. Humberside 
0482 881911 

Birmingham 
The Micro Centre 
1756Pershore Road 
Cotterldge 
Birmingham 
021 458 4564 

Bishops Startford 
Computus (East Anglia3 
3 Church Street 
Bishops Storttord 
Herts. 
0279 506802 
Botton 
Selecta Video 
5 Belmont Road 
Astley Bridge 
Bolton 
Larics. 
0204 S2804 
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 (Torbay) 
PumpStreel 
Brlxham 
Devon 
0B045 6565 
Bromley 
Data Store 
6 Chatter ton Road 
Bromley 
Kent SR2 9©N 
01-460 8991 
Bury 
Entertainment In Leisure 
88 The Rock 
Bury 
061 797 3463 
Cambridge 
GCC Cambridge Ltd 
66 High Street 
Sawsfon 
Cambridge 
0223 835330 
Canterbury 
Canterbury Software Centre 
9 The Friars 
Canterbury 
Kent 
0227 53531 
Cardiff 
Steves Computet Centre 
Caslle Arcade 
Cardiff 
0222 41905 

Chelmsford 
Essex Computer Centre 
216 Moulsham Street 
Chelmsford 
Essex 
0245 358702 

Chestor-Le-Street 
Knowledge Computer Centre 
15 Northburns 
Chester-Le-Street 
Co. Durham 
0365881014 
Colchester 
Anglia Newsagents 
Bralntree Computer Cenlre 
193 Lexaen Road 
Colchester 
0376 24922 
Colchester 
Capricorn Computers Ltd 
32 North Hill 
Colchester 
91 68471 
County Anlrim 
Everyman Computers 
80 Chaitotte Street 
Ballymoney 
Co. Antrim 
N, Ireland 
02656 62116.'62658 
Darttord 
Anlrog Computers 
29 Wost Hill 
Dartlord Kent 
032292513 
Derby 
first B\ie Compulers 
10Casllelields 
London Road 
Derby 
033 2 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 
Hasiings 
East Sussex 
0424 439190 
Harpenden 
Hobbyte 
153 Grove Road 
Harpenden 
Herts 
0587 3542 
Heekmondwlke 
Thoughts and Crosses 
37 Market Street 
Heckmondwike 
West Yorkshire 
0924 402 337 
Hemel Hempstead 
Faxmlnsler Ltd 
25 Market Square 
Hemel Hempstead 
Herts. . 
0442 55044 

High Wycombe 
South Bucks Computer Centre 
c/o Hull Loosley & Pearce 
12M23 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 
Lerwick 
Tomorrow's World 
20 Commercial Road 
Lerwick 
Shetland Isles 
0595 2145 
London 
Computers of 
Wlgmore Street 
87 Wlgmore Street 
London W1H9FP 
01-486 0373 
London 
CLM l.'a Matmos 
14/16 Chllds Place 
Earls Court 
London 
01-373 5000*6607 
London 
Cubegale Ltd 
301 Edgware Road 
London 
01-836 9373 
Maidenhead 
Chiswick Organs 
45 Nicholsons Walk 
Maidenhead 
0628 31765 
Mariow 
City bench 
2/4 Eton Place 
Mariow 
Bucks 
06284 75244 
Merseyslde 
Source Computers 
4 Cross Lane 
New-Le-Willows 
Merseyside 
092 524394 
Milton Keynes 
Landmark Computer Lid 
Micro Land 
Lietherburn Court 
Brunei Cenlre 
Bletchley 
Milton Keynes 
0908 368018 

Norwich 
Abacus 
12a Poltersgate 
Norwich 
Norfolk 
0603 614441 

Peterlee 
General Northern Computing 
8 WhHworth Road 
South West tnd. Estate 
Peterlee 
Durham 
0783 860314 

Preston 
Format Computing 
67 Friar Gate 
Preston 
Lanes. 
0772 561952 

Rye 
Tollgate Video 
Tolfgate Garage 
New Winchelsea Road 
Rye 
E. Sussex 
Rye 223106 

Scunthorpe 
Ashby Computer Cenlre 
186 Ashby High Street 
Scunthorpe 
S. Humberside 
0724 871756 

Southend 
Esluary Software 
261 Victoria Avenue 
Southend 
Essex 

0702 43568 

Southall 
Twilfstar Compulers 
17Regina Road 
Soulhall 
Middx. 
01-574 5271 
St. Anstell 
Computavision 
4 Market Street 
St. Anstell 
0726 5297 

Stirling 
Micro Store 
38 The Arcade 
King Street 
Stirling 
Central Region 
0786 64571 

Stoke On Trent 
Town Computer Centre 
30 Town Road 
Han ley 
Stoke On Trent 
0782 287540 

Stoneleigh 
Diamond Duel Records 
75 The Broadway 
Stoneleigh 
Surrey 
01-393 4944 

Stourbridge 
Interac Systems 
Marchlll House 
151 Worcester Road 
W. Hagley 
Stourbridge 
W. Midlands 
0562 885456 

Stroud 
The Model Shop 
22 High Street 
Slroud 
Glos. 
04536 5920 

Surblton 
Computasolve Lid 
8 Centra! Parade 
St. Marks Hill 
Surbiton 
Surrey 
01 3905135 

Taunton 
Sinewove 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 
087240043 

Uxbrldge 
J.K.L Compulers 
7 Windsor Slreet 
Uxbridge 
Middlesex U8S1A8 
089551815 

Welling 
North Kent Computer Centre 
52<54 Beltgrove Road 
Welling 
Bedley 
Keni DA16 3DY 
01-301 2677 

Whitley Bay 
Video & Home Computers 
Centre 
3 Roxburgh House 
Park Avenue 
Whliley Bay 
Tyne 8i Wear 
0632 534725 

Wolverhampton 
Wolverhampton Computer 
Centre 
17J19 Lichfield Street 
Wolverhampton WV1 1EA 
0902 29907 

Worthing 
Worthing Computer Centre 
32 Liverpool Road 
Worthing 
W. Sussex 

For your nearest European 
Dealer lelephone Belgium or 
Holland 
Belgium 
Micro Management 
Belgium 
Baliaerslraat 75 
2018 Antwerp 
Belgium 
03-2389284 
Holland 
Micro Management 
Nederlands 
Raad Huisstraat 98 2406 
Ah Alphenaan-den-rijn 
01720 - 72580 

CHECK WITH YOUR LOCAL DEALER FOR SPECIAL BARGAINS AND 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) 



Ti l ls PROGRAM is a mixture of machine code 
and Basic and mns on the !6K and '18K Z X 
Spectrums. 

The object ot" the game is to move your 
Zchbcdy up a series of continuously shifting 
platforms. This is done by jumping through 
the holes which appear. T o avoid tailing 
through them and suffering an agonising 
death, you can move him either left or right. 

At (he beginning of the game you will have 
only to jump the platforms. When you rcach 
the top platform you should proceed 10 sirike 
a bell on Ihe top left-hand corner of the screen 
with the provided hammer. This will gain you 
bonus points and entry into the next round of 
the game where you will encounter a U F O — 
which, like all the obstacles in the game, you 
must avoid — flying across any one of the 
platforms. T o enter the next round you sound 
the bell again. 

In this round you avoid, noi anorher U F O , 
but a swooping robot which can lose you some 
lives il you are not careful. 

I f you get to enter the last round you'll be 

Figure 2. 
10 REM Machine Cod« 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 

He wishes he were back 
ori the Magic 

Roundabout now that 
he's met Vincent and 
Peter Li's Spectrum 

UFOs. 
up against a two-gunned cxira-terrestrial, 
bohbing up and down in the centre of the 
screen, firing plasma beams in cither or both 
directions between the platforms. 

These rounds are repealed, i f you're lucky 
to survive ihrough the first. 

Key l to move Zebbedy left 

119 43 

1 25 

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 0 1 25 

32024: 229 209 16 230 201 0 0 0 

32032: 6 8 213 213 225 43 197 1 

32040: 31 0 26 237 184 35 

32048: 43 27 193 225 17 0 

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 O 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. 
10 RE- 3EBBEC-
£0 P5M .' INCENT . 

333 
_ 0 = : "CCOE C^EflP 3 £000 

CRD ""C30E 
- Si -Z 30 SUE 613 
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r • 1 == I G h ' j IN- 4 SEEP 
. C 3 •SO ^ET ? :=sC+500 T ; =: 
- 1 30 3v>E 663 IF - i a5 ' -EN GC 

5'JS 6 7 5 
1 3 0 PRINT 
y + 1 . x ; IN 
l i C I F 3 3 
1= SCREEN 

0 3'Jfi 
I5C I ~ IK 

N£ - - j . • 
l y - I - . 1 

ISO I F Ii-; 
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- 3 . LET SC 
1 7 0 — ET ' 
J 80 ^ET a 
o =1 
1 3 3 : F J i 
£00 I F J-. 

10 
220 
£ 3 3 - = 

~ " ; _ 5 T Q S I H ' 
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: c 
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K 3 ; ' C D " 
SCENJ 1 y + £ = - THE:'. 
5 ( y - £ , x + l = • • t H E M J 

E r i = C" THEM I F ?CPE~ 
"HEM I F SCPEENf 

"MEN 3 3 SUB 5 3 8 
K5YS- C" THEN P R I N T R T 
" y -r _ . " LE~ y au 
• i r. + 30 
= V ' . C : 

= 6 - 1 1 = T H E N L E T 

=£ T H E N GO ~ 0 2 3 0 T H E N EO — S A C 
A I T H E N 3 0 T 3 4 - 2 0 

S * 
3 S J L 5 S P O K E 3 2 1 5 " 1 

3 = t-2 7 TRTEN _ E ~ 3 = - £ 
£ : 0 OR e 13 TMEfj 

Key 2 to move Zebbedy right 
Key 0 to jump 
Initially, you are assigned five Zcbbcdies to 

amass a high score. For every successful or 
attempted jump you are awarded SO points. 
An extra 500 points are gained as bonus every 
time you succeed in striking the bell. 

A Zebbedy is lost every time you fail to 
avoid the holes in the platforms or the 
obstacles. The game will end when all your 
men have been used up. 

The program comes in three parts: Basic, 
user-defined characters and machine code. 

The order of programming is as follows: 
1. Type in the machine code loader in 

£4-0 LET C = C+d 
£ 5 0 » K l N T AT { INK 5 ; " F S H " 

- E T , =fc LET k - r BEE- .SOOT . 3 3 
£ 6 0 I F H T T P - A > = 6 T H E : : 3 0 3 

JB 530 
2 7 0 I F flTTR U ; + 2 ) = 6 THEN C-0 5 

L'B S 3 0 
3 3 0 ORINT PT j . I . " 

30 TO Be 
3 0 0 PPWOOHIZE - E T - = I N T RMD * 

£ ) 
3 1 0 -OKE 3 2 1 S 5 P C - E 3 2 1 5 7 . 1 

S2 
3 2 0 I F C OR C • 2 " THEN LE~ "=C 

- d L £ T d s - 2 
3 3 0 I - <=3 -Hg' ' . _ = t e = £ + f 
3 - 0 I F i = ; OP =0 THE LET : = : -

3 5 0 I F 4 3 w'P t • i £ T h £ : 
- i : LE~ f f 

3 6 0 PP INT t INK -i + 3 • *P 
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figure 2. Run and enter code from figure 3. 
2. Using the U D G loader in figure 4, enter 

the code from figure 5. 
3. Write in the main program in figure 1. 
4. Finally, Save the lot by entering: 
SAVE "ZEBBEDY" LINE* 10 
SAVE -'GRAPHICS" CODE USR "A", 168: 
SAVE "ZEBCODE" CODE 32000 , 160 

and verify them. 
The machine code used in the game consists 

of two self-written routines. The first scrolls 
with wrap-around specific lines by one 
character either left or right and the second 
adds animation to selected user-defined 
graphics. 

^Msimmitm/ nWWffiWn 

" w r a w i i n B i i M ^'^mimmmma 

'^mmmmv-t 

WiftMitaweWsatam 

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 GO T O 3 0 
Figure5. G R A P H I C 
As 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 9 , 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 i 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 , 0 , 
I s 0 , 0 , 1 , 1 , 3 , 7 , 1 5 , 1 5 , 
J : 6 0 , 1 2 6 , 2 5 5 , 2 5 5 , 1 6 4 , 2 3 1 , 0 , 2 5 2 , 
Ks 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 : 2 0 , 8 , 8 , 8 , 8 , 2 8 , 8 , 6 0 , 
N : 0 , 2 3 8 , 1 7 0 , 1 7 0 , 1 7 0 , 1 7 0 , 1 8 7 , 0 , 
Os 0 , 2 4 , 6 0 , 6 0 , 6 0 , 1 2 6 , 1 2 6 , 2 4 , 
P : 0 , 2 8 , 2 8 , 2 8 , 8 , 8 , 8 , 8 , 
Qs 0 , 3 2 , 1 1 2 , 2 2 4 , B O , 8 , 4 , 2 , 
R : 1 4 , 2 4 , 6 3 , 4 9 , 2 5 3 , 1 8 1 , 1 9 1 , 3 1 , 
Ss 1 1 2 , 2 4 , 2 5 3 , 1 4 1 , 2 3 9 , 1 7 2 , 2 5 2 , 2 4 8 , 
T : 2 8 , 1 3 4 , 1 6 3 , 1 7 1 , 2 5 5 , 1 6 9 , 1 6 0 , 1 2 8 , 
U ; 6 0 , 9 7 , 1 9 7 , 2 1 3 , 2 5 5 , 1 4 9 , 5 , 1 , 

i (155-i. e+1,: 
S."XJK" L ; T j=c 

370 SEEP . 0 0 0 5 , 6 0 
3S0 I F RTTP t y + 1 , 

: SUB 530 
390 1= ftTTP t v +1, 

0 3U6 
4.00 PPINT flf j f, 

SRIGHT i . 
LET • - 1 

- 1 ) = 63 THE'. 
+ 2 ) = 6 9 I M S : . 

- ftT j + 1 

P f i ; - r a t £ < 1 , 1 7 :s 
J-30 lET i + -
480 I F i :• OP € 15 - - E N :_ET f : 
S0C =RINT PT K; " PT 

'F i = , RNC =15 -HEW c»: S'JE 

=e 

410 GO TC 30 
4.20 POKE 3 2 1 5 5 , 1 6 POKE 3£1 

£•>. LE~ t=SN- !RND»3; 
43® PPlNT AT e , 15 BRIGHT 1 

K e. " P i MT £ + 1 , 1 5 -TU ' . :_ET 
i-ET *=15 

44.0 t = l OR 1=2 "MEM SEEP . 03 
I 60: PRINT " B+1 3 IN- fcs 
I F PITS Cy + i , THEN SO £ 
53C1 

4-50 P-'INT RT t -4 l I CS 
4.60 IP 1=0 rc X =2 "MEN r " F .CC 

i 60 PPINT PT e+1 I ? ; I n - 7 
I F £TTP V + l , - 1 1 = 7 "HEM : r SUE 
530 

510 
0530 

50 ~0 50 
530 FOR y c * TO 15 
fiT •, . 1 . - 4 - H? 

- --1 CC" BEEP .007 
•j ; fl- ¥ + 1 

=40 =0R or_ TO r 
STcP SEEP .003 
S.p PRINT a t ; y + i IN1- ? "PS 

550 LET [„; .- .- - . 
~S IN- l . a a r IF 4,ir,=0 ~HEf. --P-I 
- 12 =Lfl5M 1 INH a 

; - n £ over oo r r 570 

5~EP 3 " INT 
• J - 'J + i IN 

• ,J PRINT 
NE • — y 

FOR p»7 TO e 
P i t BEE" .00 
INK =."CC ST 

p IEXT 
PP I ' IT RT 21 

560 _ = LET y = 13 PET , - ' . 

n i 5 
530 I - S-C-ni THEN -E"1" r>: - i 
590 I " S i= . THE. GO 5 . 5 610 

- : TO so 
600 G~ 0 
510 BORDER 0 PPPE- 0 
; 2 0 FOP ;=2 T : 13 STEP ;- P 
ST 5 .. 0 INK g MNNNUNNNNNNNNN'I'I 

NNNHNNNNMMNNNNNN1' RT 4 I -
27 ' +4; " He - T g 

f r o PPINT RT £ 0 . 0 INK 7 NNf-v. 
NNNNNNNNNNNNNh' MNNNr .'iMNNNN'. " 

SiO LE~ 
6 r 0 L E T C S = 
5 f 0 LET I C =0 _ET i =5 
i ? e .PRITJ- AT i i . o : . = : ; - = 
" «T X I IX INK £ HIS CORE 

»-lT 21 25. ItJh 1 HEN 
LET E : =1 
LET 3 15 _ET 3=1S - £ T :=2 

d=£ LET e =0 • =:• 
LET -aO U £T f =0 

5 7 0 INPL-T jfliNT RN OTHER T P 
700 LET = - 1 
r i ' I PET'jSVi 

-gT =0 
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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. 
9 - The games that people are fighting for are:-

Defence Force: 
•fl Pilot your space-craft 

ijJPks^ u , t u , e e n e m y d j j p i u d u w i g iiuin_ 

^-^sr - Zone: 
M if Shoot the Wa Ikons, avoid the 

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 with:-
Author: A powerful word-processor program which 
includes word-wrap and word-count, ideal for letters and 
reports. 48K. £14.50. 
Oric Calc: A full spread-sheet program allows you to sum 
columns or rows and apply complex formulae. 48K. £14.50. 
Oric 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. 

IRQINTERRUPTS 
T H I S A R T I C L E D E S C R I B E S h o w t o use t h e I R Q 

for faster action on the CBM-64. First, what is 
an IRQ? Well, for those who arc unfamiliar, 
an IRQ is a routine that is normally used for 
keyboard scanning, updating the internal 
clock, etc. However, it can he used lo greal 
advantage to the user because, by changing a 
couple of pointers, you can get the IRQ to 
deal with 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 I .O and H I byte respec-
tively of the start address of a particular 
routine, which is referred to as a wedge. 

T o get a better idea of how to set up an IRQ 
wedge, you will need a machine code monitor, 
but i f you do not have one, you will have lo 
make do with the Basic loader, 

The following example shows how to set up 

an IRQ wedge using a monitor: 

. , COOO 78 SEI 

. , C001 A9 OD LDA * SOD 

. , C003 8D 14 0 3 STA $0314 

. , C006 A9 CO LDA U SCO 

. , C008 8D 14 0 3 STA $0315 

. , C00B 58 CLI 

. , COOC 60 RTS 

. , C00D (Your routine st3rts here) 

(continued on next page) 

2 7 0 3 3 8 0 A T A E 3 0 , 0 , E09 , 7 6 , 4 3 , 0 
13 REM * • ASTRO/DODGE » t P « I f < T ' P R l N T 3 3 3 OATA06731REM.CMECKSUM. 
?n REM >» • • 2B« P R 1 K T T A B < 3 > * « « 4 SORRY Y O U ' V f R r r N M I T i 3 4 0 REM S r T UP SPRITES 
BZ HEM • • <C>COf>YRIGHT 1984 * • E 8 3 P R I N T I P R I N T 3 4 3 FORK•OTOE 
AN HTM • * * • E 9 0 P R I W T T A H O J * • • 1 -OAME OVER- 3 3 0 F O R ) s 0 T O 6 E i R E A O J 
1 3 REM 1 * T . B A R R E T T . • • B93 PR TNTl PRIWT 3 3 3 PWKt1 * ( 6 4 X ( 3 » K ) J . J 
JO REM • • t * 3 0 0 PR I NTT AB ( 3 ) * • t » AWTTWER OIS7 OVN1 S 6 0 NEKTI 

3 9 3 P R I N T i P R l K T 3 0 3 P O K C 2 8 4 0 , 1'J 
3 6 PRIHTCHRSCI47>CHR»<129> 3111 3 7 0 FOR 1 ••0TO4 ' POKEE04 1+J , 14 (NEXT 
3 3 P 0 K E 3 3 S B 1 , D I P O K E " B O . 0 3 1 3 O E T X « i t F K » C > * Y " WOK*( > *N""TOEN3 13 3 7 3 V C - 3 3 E 4 0 
6 0 G A 6 U S 4 7 ; : R E M SET OP M / C & S P R I T E S 3 E 0 | f K » • * Y * T H E N 0 0 S U B 3 6 3 < C O T 0 7 3 3 8 0 POKEVC»E8.6? >POKEVC+37,7 
CS OOCUU34U1HLM TITLE PACE. 3E3 P 0 K E 4 9 L 3 4 . 4 8 T P 0 K C 4 9 1 3 7 . 2 3 4 3 0 3 POKEVC « 3 0 . 1 I P 0 K E V C * 3 9 , I E 
7 0 SYS < 4 3 1 3 2 > 3 3 0 SYS<49 13E> IPR|NTCHR«< 1 4 7 > C H R * ( 1 3 4 > 3 9 0 POKEVC+40,B | POKFVC+41,6 
7 3 PR1WTCMR»< l 4 7 H S P - 3 3 i S E » " - e » » e 0 0 " 3 3 3 P 0 K C 3 3 E B 0 . t 4 t P 0 K E 3 3 E 6 1 . 0 I P O K E 3 E 3 E 3 , 4 E I C N O 3 3 3 P 0 K E V C + 4 E , a i P 0 K E V C < 4 3 , B 
6 0 POKEVC + 2 1 . 6 3 * SC »0 3411 REM TITLE PAGE CP© POKEVC + 4 4 . 6 
0 3 PY< 1 > « V C + 3 l P K t l > -VC+E 3 4 3 PRINTCHK»( 13) J C 0 3 r-OKEVC + E 3 , 6 E • P W E V C + E9 , 6E 
9B p Y ( e > « v c * 3 > P x t £ > - v C " i 3 3 0 PR 1NTTAP ( IE > ' ,—, , ,—. ,—, " G 10 P O K E V C , I 3 5 > P 0 K E V C « 1 , 1 3 0 
9 3 P Y ( 3 > » V C t 7 l P X C 3 ) - V C « G 3 3 3 P R i w r r A B < i a > - 1 I I 1 1 1 1 I " 6 1 3 POKCVC ,931POKEVC + 3 , 1 7 0 
IOC PY<4 >•VC»3IPK(4 >-VC+0 3 6 0 PRIKTTTABI I 2> - 1 i i 1 t 11 I " GEO POKFVC + 4 .40 IPCWEVC + 3 . E 4 0 
103 PHIMTCHSK I9>TAB<13>*a ASTR0/T>0D0E »* 3 6 3 PRINTTABC I A > - 1 i t i i u i - EES P O K E V C + 6 . 1 0 0 * P O K E V C • 7 , 2 0 0 
1 10 m t l M T C M M < 1 3 9 > 3 7 0 PRINTTABT 12>* 1 i i i i n i - fe30 POKEVC +8.EGOT POKEVC +9,BO 
1 13 REM W I N LOOP 3 7 3 I'HIMI M M i e>" I l i i i i t i * G33 POKEVC•10,601POKEVC»11 ,30 
120 S O S C + I 1 5 » - S T F « ( S C > 3 6 0 PRI NTTA0 < IE> ' 1 n i i m r 8 4 0 (11TA 0 , E J . 0 . 0 , £ 4 . 0 . 0 
123 S I « - R t G H T * < S 8 , L E N < S » > - l ) . inn PRLNTTFTD< 1£>- ( -H I 1 VS 1 I - E43 OAT A E < L , O , 0 , ? 4 . F L , 0 , K 0 
130 SCV+LCFT*CSC0.6 -<LCN<S |« ; >>+SI« 3 9 0 PRINTTAB<IE> '1 i i i i v i r £ 3 0 OATA 0 , 0 , 6 0 , 0 , 0 , 6 0 , 0 
133 I F 6 C > H I T W F f - H l " 6 C l H I « - S C « 3 3 3 PRINTTA0(12>- 1 i i I i 11 i " 6 3 3 DATA 0 , t E S , O . E , E 3 1 , 6 4 , 3 
140 P O K E V C + 3 0 , 0 4 0 0 P R 1 N T T A B U 2 > * t I i i i i i r 6 6 0 DATA S I 9 , 1 9 E , 3 , E 3 3 . I 9 E . 7 . E 3 3 
143 PRIKTCMR*<131-SCORE: 'SC« 4 0 3 p»thrrTrto< t c > " I I i i i n i - 6 6 3 DATA E E 4 , 1 3 , £ 3 3 , E 4 0 , I S , E 3 3 , E 4 0 
130 ''H 1 MT C MR* ( 13 > T NB < £ 3 J " H 1 OM 1 *M 1» 4 1 0 PRINTTAB< I E ) " I l i * i I t I * G70 DATA 1 3 . 6 0 , £ 4 0 , 1 4 , G O , I I E , IE 
133 S P - S P - . 1 I IFSP<10THEN6P-10 4 13 PRINTTAB< IE>" | I i i t i i r 6 7 3 OATA E 4 . 4 e . O . G O . I G . e . l E 6 
1&® D - P E E M V C + 3 0 > t ? D PRINTTAB<IP1- 1 I *—*• • i • ' * DATA 0 . 0 , C I S , 0 , ( 1 , 0 , 0 
163 IFO '3ORD'3ORD-9ORD-I7ORO-33THEI«03 4 2 3 PRINTTAH< I E ) - . 8 0 3 t 
170 P O K C 3 f i 3 E 3 , t N T ( $ P > 4 3 0 PR[NTTAB< 121*»• 0 0 0 0 E «» £ 9 0 CLFLTA rt.0,0,0,16.0,0 
173 P0KEVC+37, TWT<RND< 1 > • 13 + 1 > 4 3 3 PRINTTAB< l * > " — 6 9 3 DATA 1 3 S . O . O , 1 3 E . 0 , 0 , I 3 E 
180 POKEVC+38 , (NT<RFC< 1 ) • 13+ 1 > 4 4 0 PR INT IPR 1H1 7O0 NATA 0 , 0 , 1 3 £ , B , S , 1 3 4 , 0 
1»3 FORI M T 0 4 4 4 3 PR 1 WT"TAIL<4 > * IC 1COP YR TOHT T.0ARRFTT, 1 0 0 4 * 7 0 3 OATA E , O 6 . 0 , E . 0 6 , 0 , E 
190 IFPEFK (PY< I ) ) >23HTHFrsP0KEPXC I > , IhrT>RC*l< I >»210 .<10> 4 9 0 P R I N T I P R I N T 7 1 8 DATA 8 6 , 8 , 1 . 8 6 . 0 , 9 , t I 7 
193 « ; X T I 4 3 3 PR1NTTAB<6>"«• PRESS TRIGGER TO START 7 1 3 OATA I S O , 9 , 1 1 7 , 1 2 8 , 3 , 1 1 7 , 1 2 8 
£ 0 0 OOTO1E0 48B IFPEEK(36320>< >11ITMEH4G0 7E0 OATA 1 0 , 6 6 , 1 E 8 , E . 8 6 , 0 , 2 
E 0 3 REM SORRY YOU'VE B^EN HIT - - — 4 6 3 RETURN 7 2 3 DATA 1 3 4 , 0 , 2 , 1 7 0 , 0 , 0 , 1 6 0 
2 1 0 S - 3 4 2 7 E I F 0 R T - 0 T 0 E 4 J P 0 K E S T L , 0 1 N E X T 4 7 0 REM SET UP MAC MLHC CODE 730 DATA 0 , 8 . 0 . 0 . 0 . 0 . 0 
2 1 3 POKES+3,31IP0KER+6.13 :PFLKER+4,1E9 4 7 3 FOR 1 -4313ETO49EE0 7 3 3 • 

2 2 0 POKEVC +23,831POKEVC , 6 3 4 8 0 READJICC-CC+J 74 B DATA 0 . 0 . 6 . 0 , 0 , 0 . 0 
EPS P 0 K E P 0 4 0 . T 3 : P 0 R K - 1 3 T O 0 S T E P - . E 4B3 POKE 1 , JIUCXTI 7 4 3 OATA 6 0 , 0 , 0 , 2 3 3 , 0 , 3 , 0 7 
E30 POKEVC'PB POKEVr.+39 , INT(RFC( 1 > H 3 » 4 9 0 READJL 1PCC< >JTHEFCNO 7 3 0 OATA E 4 0 , 1 3 , 0 0 , 1 2 4 , 1 3 , 1 6 9 . 1 3 2 
E 3 3 P 0 K E 9 < E 4 , K I P O K E S . 1 0 0 I P 0 K E 5 + ] , 3 4 3 3 O A T A I E 0 , 1 6 9 . 1 3 . 1 4 1 , 2 0 . 3 . 1 6 9 . 1 9 2 7 3 3 OATA 1 5 , 9 0 , 1 2 4 , 0 9 , .->32,3 
E 4 0 POKEVC +37 , [ NT< RM) < 1 > • 10+ 1 > 3 0 0 OATA14 1 , 2 1 . 3 , 8 0 , S 6 , E 3 B . 3 , £ 0 0 , 2 3 6 , 3 7 6 0 DATA J O S , l i e . 1 3 , 1 3 3 , 1 3 6 . 1 3 . 2 1 3 
2 4 5 POKEVC +38 , IMTTRMJC I ) • 13+ I > 3 0 3 U A T A E 0 B , E 3 B , 7 , 2 0 9 , E 3 8 . 9 . £ 0 8 . 2 3 0 . 1 1 7 8 3 OATA 1 1 2 . 0 . 2 4 7 , 1 3 2 , 0 . 6 3 . 0 
£ 3 0 I^EXTK 3 1 0 O A T A E 0 S , 1 7 3 , 0 , E E 0 . E 0 I , > 8 3 , 2 4 0 , 7 770 DATA B . C . 0 . 0 . 0 . 0 , 0 

P 0 K E G ' 4 , 0 R POKEVC+21 3 1 3 O A T A S 0 1 , 1 1 9 , 2 4 0 , L E , 7 S , 4 3 , 2 3 4 , 1 7 3 , 0 7 7 3 OATA 0 , 0 , 0 , 0 , 0 , 0 , 0 
E 6 0 PRIFVTCHR«<L9> 3 2 0 O A T A 2 O 0 . S B 1 , 3 B , E 4 B , 3 , ? N B . 0 , E 0 8 , 7 G 780 OATA 0 , 0 , 0 , 0 , 0 . 0 , 0 
EG9 FORJ- 1 T04 IPK INTLFTMT J 3E5 0 A T A 4 9 , £34 , 1 73 , V , E O H , E E 1 , E 3 S . 2 4 9 . 3 7 8 3 RFTURN 
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1 0 R E M C O M M O D O R E 6 4 2 1 0 D A T A 1 1 2 7 9 : R E M * C H E C K S U M * 
2 0 R E M I R Q I N T E R R U P T 3 0 0 F O R I = 4 9 1 5 2 T 0 4 9 2 3 8 
3 0 R E M D E M O N S T R A T I O N P R O B R A M 3 1 0 R E A D J ! C C = C C + J 

1 0 0 D A T A 1 2 0 , 1 6 9 , 1 3 , 1 4 1 , 2 0 , 3 , 1 6 9 f 1 9 2 3 2 0 P O K E I , J : N E X T I 
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 3 3 0 R E A D J : R E M * C H E C K S U M * 
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 3 4 0 I F C C O J T H E N P R I N T " D A T A E R R O R " 
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 3 5 0 S Y S ( 4 9 1 5 2 ) 
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 4 0 0 R E M * D E M O N S T R A T I O N P R O B R A M » 
1 5 0 D A T A 2 0 6 , 1 , 2 0 8 , 7 6 , 4 9 1 2 3 4 , 1 7 3 , 1 , 2 0 8 4 1 0 F O R I « 0 T 0 6 2 : P O K E I + 8 3 2 , 2 5 5 : N E X T I 
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 4 2 0 P O K E V C + 2 1 , 1 : P O K E V C + 3 9 , 1 4 
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 4 4 0 P O K E V C , 1 5 0 j P O K E V C + 1 , 1 2 0 
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 4 5 0 E N D 
1 9 0 D A T A 2 5 5 , 2 4 0 , 3 , 2 3 B , 0 , 2 0 8 , 7 6 , 4 9 , 2 3 4 

(continued from previous page) 
'I'he next routine will a l low you to move a 

sprite around the scrcen 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 d e m o that 
sets up a sprite to show of f its potential . 

After typing it in and saving it, type Run 
and, af ter a few seconds, Ready wil l appear on 
ihe screen p lus a square sprite in the ccntre. 
N o w plug in a joystick in port 2 and move the 
joystick in all directions. H e y Presto, faster 
movement . You will notice that this routine 
runs independent o f any Basic program. 

T h e I R Q can be speeded up even faster 
by 

POKE 56325, (0 50) 
T h e lower the number , the faster the action. 

The main program is a comple te game that 
can be very enjoyable. T h e idea o f the game is 
to fly your spacecraft as far as you can through 
a storm of rather large fireballs that fall 
relentlessly from the top o f ihe scrcen, build-

ing up speed as they go , until it is near on 
impossible to avoid them. T h e game uses 
multi-color sprite characters for greater 
cfTccl. 

The listing has been heavily Reined for 
max imum clarity although there is no need to 
enler them. If you look through the l ist ing, 
you will not f ind any o f these usually un-

readable control characters, instead, I have 
used C H R S funct ions in their place which 
goes to show that you don't really need them. 
T h e program contains a sl ightly different 
version o f the code than that w h i c h is to be 
found in the demo. 

Qual i ty ZX SPECTRUM Software 
H I S O F T P A S C A L 4 T 

I haven't seen any ot^ f* c o m p i i i that CO'JW match Hi&oft's Pascal" Itvug the Spectrum Micro Autvmt .'385 
" T h i » i t .v very i " i p i o t i v o p roduc t of ben»1i l l o .my Spcc t iu r r i p rog ' ammor £>nv»d Bolton ZX COMPVTING Aug.'Strftt 1983 
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LOOKING FOR A HOME COMPUTER? Q 
ALL ROADS LEAD TO ® 
MICRO POWER 

• M i a f l i m a S I ! 
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An excellent choice for both the 
beginner and the Spectrum owner 
wishing to upgrade. 
Features: 32K, Z80A processor, 
S N 7 6 4 8 9 A sound chip (the same as 
in the BBC Micro), 256 x 192 graphics 
resolution, 16 colours, 32 sprites 
(easily programmed moveable objects to make games 
writing easier), two Atari-type joystick ports, composite 
video socket number pad. Sophisticated utilities to aid 
programming include built-in Assembler/Disassembler 
and monitor. 
Complete with 5 cassettes including Draughts, Toado and 
a Head Cleaner. 

BBC MODEL B £399 
Made by Acom and u s e d f SPECIAL OFFER: 
extensively in schools 1 FOUR FREE p r o 9 r a m ^ ° ^ r | 
and colleges. | . - n . . Jworth up to £39.80) 

Features: 32K, BBC BASIC (the fastest on any home 
computer), 8 display modes, 16 colours, 640 x 256 high 
resolution graphics, 3 voice sound plus noise channel, 
RS423 and Centronics printer interfaces, joystick port 
built-in Assembler, 10 user definable function keys. 
Complete with a 16 program cassette and 512 page 
User Guide. 

© 
* > 

ORIC 1 £129.95 

MEMOTECH MTX512 
This computer has 
the same specification as the 
MTX500 , but has 64K RAM 
(Random Access Memory). 

COMMODORE 64 £184.95 
Features: 64K, Microsoft BASIC, 16 colours, 8 multi-
coloured sprites, sound synthesiser (producing the 
best sound on any micro), 3 2 0 x 2 0 0 graphics resolution, 
four function keys, two Atari-type joystick ports, 
cartridge slot parallel printer interface. 

C O M M O D O R E Cassette Recorder only £39.95 (Only 
available with computer). 

CASSETTE RECORDERS 
(All have an index counter nntl come complete with cassette load.) 
Acom Recorder £ 3 3 . 9 0 
Daiex/Lloytron Recorder £ 2 9 . 9 0 
Ferguson Recorder £38 .95 
MAIL ORDER ADDRESS: 
MICRO POWER LTD 
8/Ba REGENT STREET 
CHAPEL ALLERTON 
LEEDS LS7 4PE 
Tol: (0532) 683186 or 696343 

SHOWROOM ADDRESS 
NORTHWOOD HOUSE 
NORTH STREET 
LEEDS LS7 2AA 
Tol: (0532) 458800 

Features: FREE Oric Software Pack consists of 
4SK, I flight Simulator. Mult .games Home 
Extended | Finance, and Teach Yourself BASIC)_ 
Microsoft 
BASIC, 8 colours, 2 4 0 x 2 0 0 graphics resolution, 
3 voice sound plus noise channel. 

ACORN ELECTRON £199 S 
The scaled down version of the BBC Micro. 

Fealures: BBC BASIC. 32K. 7 display modes (including 80 
column text mode and 6 4 0 x 256 graphics resolution), 
16 colours, 9 octave sound plus noise channel, built-in 
Assembler. 
Complete with an Introductory 
Cassette containing 16 
programs, a 
User Guide, and 
a book: "Start 
Programming on 
the Electron". 

HIRE PURCHASE FACILITIES 

AVAILABLE. PLEASE CONTACT 

US FOR FURTHER DETAILS. 

CARRIAGE FREE 
FOR BBC AND 
M E M O T E C H . 
ALL OTHER 

C O M P U T E R S £5 

w © t e Jena , 

DOT© 
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LORDS OF TIME 
Joins our range of acclaimed pure-text puzzle adventures, at £9.90, for: 

BBC 32K COMMODORE 64 SPECTRUM auk LYNX ABK NASCOM 32K ORIC tern 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 
choiOe for 1983: "Poetic, 
moving and tough as hell." 

- PC. Dec 83 
"Colossal Adventure . For 

once here's a program that 
lives up to jfs 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 ol Ihe besl 
adventures for me as it seems 
to contain the lot. In all it took 
me about eight months to 
solve." 

-PCW. I8thjan84 
"To sum up, Adventure Quest 

is a wonderful 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. Wilh more than 
200 locations. 700 messages 
and 100 objects it will lease 
and delight!" 

Educational Computing. Nov 83 
XtfOVCCi- iWitYi fTi tYiYfr tY-

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 CtuP Newsletter 
"The puzzles are logical and 

the program is enthralling. 
Snowbalf 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 itsdenziens 
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 favourile 
series and is an extremely 
good addition to Level 9's 
consistently good catalogue .. 
As we have come lo expect 
from Level 9. the program is 
executed with wonderful style 
- none of those bonny You 
can't do that" messages' 
Highly recommended 

PCW. 1$t Feb 84 

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 lower, 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 ol' 
humour is essential1 

THE FIRST SILICON DREAM ADVENTURE 
1: SNOWBALL 
The first of Pete Austin's sccond trilogy. The gianl colony 
starship, Snowball 9, has been sabotaged and is heading for 
the Sun in this massive game with 7000 locations 

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 lighl on the Dark Ages. etc. 

Price: £9.90 each (inclusive) 
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, 2 2 9 Hughenden Road. 

High Wycombe, Bucks H P 1 3 5PG 
Please describe your computer 
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RESPONSE FRAME 
Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 
QL OR BBC? 
H l was p l a n n i n g to buy a B B C 
Micro, io u p g r a d e I rom m y 1CK 
/.X-ti l . H o w e v e r , now tha i 1 h a v e 
Seen a d v e r t i s e m e n t s f o r t he 
S inc l a i r QL, a n d h a v e r e a d 
severa l rev iews , 1 think 1 will get 
a QL ins tead . I know tha t 
a l though you could not load ZX-
81 p r o g r a m s d i rec t ly into a 
S p e c t r u m , m o s t of t h e m would 
work fa i r ly well if just typed in. 
Is iliis. t r ue fo r the Ql .? I would 
ha t e in 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 . 

(J NIHIL HI \l'\'SII>NN>K, 

TIINUFIFL. 

'I 'm Ql . i s i s A t ANiir.u.i which 
I'r.clc Sir Clsvc ar.d his crew have 
called SuperRASlC. I suspect that 
rite name '.v.is given only to reassure 
: vopU- wiui know how t<» program in 
Basis. MI lhe\ wouldn't get the 
teehn : iliey were going to have lo 
'.earn .1 now language. Sinclair 
Research have iricd to, in ihe words 
of d i v e ' s sidekick Nigel Sear It, 
"make risilu all the things which were 
w toug with Basic'. Ii is a brave 
.iiusnpi, and one which should be 
applauded, given the immense 
impact unv computing decision made 
In Sinclair can have. 

.Voir, tried il wilh ihe Atom and 
produced a strange language which 
was Mroiiglv defended by those who 
learned to use il. It proved to he very 
IVMHC. and formed 'lie basis ol she 
Basic supplied wish the BBC Micro. 
Hut n did not evei really lake oil. 
Sup. < BASIC! witl e:i|oy wide tisi--
sixplv because of the zillions o f Q L s 
winch wil he sold. However, 
although vim will be able lo transfer 
some of your ZX-S1 knowledge, 
there is i;o real question of typing in 
programs direct, and hoping they 
will nin g f ' 

I :ie Ql . user guide is a frightening 
document. much bigger than the 
compuiei. 1 low evei, once you realise 
that lull" of rt refers to ihe software 
supplied with the machine Quill. 
Abas as. Lasel .aid Archive — :i 
seems to become more manageable. 
You'll recognise many of the 
commands such ;ss Beep and C'.I.S 
— though others — like Baud, Block 
tor window definition ami (.".Size for 
selling the chaiactci size — will be 
new, although not particularly 
..hit's .ill lo tuldet stand. However, 
like BBC Haste (Kit going beyond Us 
somewhat modest lesling-ihc-waiei 
a p p r o a c h j S u p c i B A S I C is a 
disciplined. siriiemred language, 
making much use of delined pro-
cedures at'.d functions. 

Ii-. numerical tange is extra-
ordir.ary (lt> to Iti": | and in 
coat Ms' lo Mime Basics which get 
excited ai strings more lhan 128 or 

_'•)•) characters long. SuperBASIC ts 
understood to accept strings up to 
J2K iongl 

T h e stri"g handling — using T o 
instead of ihe l.eftS, Mid$ and 
Ki-.'Jir5 ol'mosi other Basics — is the 
same as wilh tiie ZX machines. In 
conclusion, lhen, you'll find quite a 
bit you can lake wilh vou from ihe 
ZX computers, and a hell of a lot 
you'll need to learn from scratch if 
you're going to make ihe inns: of the 
Ql. 's capabilities. 

16K/48K DIFFERENCE 
| I h a v e a -18K S p e c t r u m . Whi le 
t y p i n g in p r o g r a m s w h i c h 
Contain m a c h i n e - c o d e r o u t i n e s , I 
h a v e e x p e r i e n c e d d i f f icul ty in 
ge t t ing t h e m to r u n if il was 
s t a t ed tha t the p r o g r a m was for 
the 1UK S p e c t r u m . T h o s e tha t 
a r c for ihe 'IRK S p e c t r u m r u n 
pe r fec t ly . Is i hc re a d i f f e r e n c e 
be tween the m a c h i n e s which 
would cause th is , a n d how can 
lite p r o b l e m be solved? 

sliiJm? Torry, 
UltWC, 

XunKibice. 
I 'm l O i i . v n o x Ol- rou t ines i:i 

machine code is vital, a> is ihe 
destination of relative jumps. As has 
been shown bv the large aittouni of 
correspondence by people who have 
succeeded ill gelling routines wrillen 
for isK machines to work on I6K 
Speci.'utits. there is no single answei 
which will apply for every routine. 

On a I^K computer, for example, 
vou may well be Mol ing you machine 
.ode above address 61-1V) whereas 
<h,- equivalent address on youi IfiK 
machine may be 28f>71. 

PRINTER FOR ZX-81 
• I a m a t t r a c t e d by the v i r tues 
of the T a n d y C G P 1 1 5 co lour 
p r i n t e r which was glowingly 
rev iewed abou t a y e a r ago in 
)',•:!i { jnff /wci . C a n this p r i n t e r 
be in i e r faccd with the ZX-81? 1 
wish to use the p r i n t e r f o r word 
process ing . 

T C { fiiiison, 
•Viwr/i ;.-;<•/?. 

IV'< w SiiffiW. 
I'M SHOK I \NS\\; it is Yes. Almost 

anything can be interlaced with 
almoM anything else it you can be 
holiieied lo do MI. and can atl'nid to 
do so. However, before von Mart 
dovMi the load to jury-rigged con-
nections, it would be best 10 ask 
yourself, a lew questions. How 
important will ihis word processing 
be to you ? If you're doing a lot of it, 
stariinc with a ZX-81 is hardly ideal. 
Is it worth buying a printer such as 
the one you mentioned (with colour!) 
10 cripple u by mining -,i to a limited 
machine such as the ZX-81? Would 
11 noi be better to examine vour 

needs, and then spend your money 
on a svsiem which — in the end — 
likely to produce far heller results lor 
vou. I.ike the man who got confused 
when giving another man direciions, 
1 feel like ending up by saying 'If 
that's where you want to go, I 
wouldn't star: from here.* Coupling 
a quality colour primer lo youi poor 
little ZX-b; is noi a route guaranteed 
to -lead you where you want to end 
up. 

VIC-20 SOUND 
HI 1 own a Vie-20, a n d a m very 
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 
wr i 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 " a n d 
the rest — but wan t to be able to 
p r o d u c e s o u n d s which a r e m o r e 
like rea l s y n t h e s i s e r s . C a n you 
tell m e how to do tha t? 

Peter Diiitoigu, 
/hit ICY, 

Isiccster, 
Tl!: \ss\ \ i i( : o ilia: question would 
possibly take up the whole of this 
issue ol VIIIII' CiHiipiiwr. However, 
Philip Campbell, author of Delving 
fkepei into wur l'k-20, suggests you 
could i rv a technique of rapidly 
switching the sound registers or 
the volume register — on and off, or 
from one pilch to another. This is a 
ver\ useful technique, he says, for 
sounds like nionirs or laser beams. A 
sample routine lo show this is: 
10 MEM LASER 
'/O SI 368/4;S2 SI + 1:S3 S1 

S 1 - 3 V S1+4 
P0KEV.1S 

30 FOH 2 1 TO 15 POKE S3.235 
- 7 POKE S2.238 - 2 

40 POKE S3.0:POKE S2.0:N£XT 

COMPATIBILITY 
• 1 h a v e had a n O r i c now f o r 
just o v e r a m o n t h . It is my f i r s t 
c o m p u t e r . 1 have seen 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 i r u m a n d u n d e r s t a n d tha t it 
is poss ib le to do the s a m e th ing 
on the Or i c . H o w e v e r , I cou ldn ' t 
m a k e ihe in s t ruc t ions f r o m a 
S p e c t r u m book work on the 
Or i c . Are the c o m p u t e r s t h a i ' 
dilVercnl? I m a n a g e d to m a k e 
severa l of t he p r o g r a m s work 
fair ly well , so why a m 1 h a v i n g 
t roub le with g r a p h i c s ? 

Brett Utile, 
Ciiiilfoiit Si Gila. 

Pi RHAI'S voi WI KI ius: lucky wilh 
the programs you chose. Many of the 
Vv-i> standard elements of the Basic 
language are almost idcntic.il from 
computer to computer. Other pans 
ut the language, such as those 
controlling graphics, ate wildly 
different. On ihe Spectrum, for 
example, ihe graphics are on an eighi 
by eight grid, while those on the Oric 

- contrary lo the claims made in one 
(ir.nisij.i book on the subject — are 
or, ,i six bv eight grid. T h e Oric 
ch.uaeiers aie held in memory from 
locations 16080 lo 18120, and you 
c.in Poke a new sbajw into place so 
thai each time you would normally 
gel. sav, the *X\ vou get itisiead a 

fierce alien. Although ihe tech-
niques, in general, are ihe same for 
creating graphics on the Spectrum 
and the Oric, their implementation is 
quite different. 

GOTO STATEMENT 
• 1 h a v e a B B C M i c r o M o d e l B 
and 1 have wr i t t en a n u m b e r of 
g a m e s on it in Basic . I p rev ious ly 
owned a ZX-81. A f r i e n d of m i n e 
was looking at m y p r o g r a m s — 
which all r un p r e t t y well — a n d 
b e c a m e qu i te cr i t ica l of the way I 
h a d wr i t t en t h e m . He sa id tha t 
us ing ( in to was h a d p r o g r a m -
ming p rac t i ce , a n d sa id I shou ld 
use the B B d ' s p r o c e d u r e s . A p a r t 
f r o m the fact t ha t I d o n ' t k n o w 
how to use p r o c e d u r e s —- t h e r e 
a r e n ' l any on the ZX-81, on 
which I l e a rned to p r o g r a m — I 
c a n ' t see a n y t h i n g w r o n g with 
Goto, if the p r o g r a m works wel l , 
i sn ' t lha t enough? 

Hi mm Ri>si, 
.Wnyn?/, 

CriWM. 
I'lli ANSI:R is partly yes, and partly 

on. The real argunieiii againsl the 
use of Goto an argument, by die 
way, which makes some people very, 
\ eiy excited and angry arose in tlic 
'old days' when Basic only allowed a 
Cioto after an I f 'Then. 

This means you could noi do If 
something "J'hen Let A =10 or If 
something then Prim "str ing". As a 
result, programs used to leap all over 
the place, creating wlrai was known 
poetically as spaghetti code. T h e 
programs were a nightmare lo follow 
and debug. 

However, now thai we can follow 
an l f 'Then with practically anything, 
( imos are often used to send 
piocrams round iti endless limps, 
rather than lo iuitip back and Ibrth. 
A Kegval/Vniil sequence is much 
belief for this on the BMC Micro, 
And you really should cxamiuc 
proccdurcs, as they are quite simple 
to use. But. aild this will surprise 
your critical f r iend , tn many 
programs a procedure is i/nsvr than a 
Goto on the BBC Micro. 

CORRECTION 
Andrew Gallon from Walmor, 
Deal. Kant, writes to correct a 
rcccni printing error in Response 
Frame: 
//i the answer you gave to a 
(fiicstion about how to tell r/re 
ditteience between a 48K 
Spcctrum and o 16K one, you 
suggested entering directly DIM 
A$i40.000h on the assumption 
that a coniputer which accepted 
it I wit hoot an out of memory 
en or message/ was a 48K. The 
Spectrum will nor accept the 
comma in the number, so it 
should read DIM ASI40000). 

Another program to do this, 
which was supplied by Sinclair 
Hesearch, 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 
KiK ,jr the top ot the screen for a 
16K machine. 
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At last! 
MASTER MACHINE CODE 

0x1 your Spectrum 

Tori WW* 

MASTERING MACHINE CODE 
ON YOUR ZX SPECTRUM 
Tom Baker £9 .95 
This 315 paqe book is designed lo 
leach you the essential elements of 
programmir.q in machine code. 
Written by Tom Baker. author of 
Ihe highly successful 'Mastering 
Machine Code on Ihe ZX81', this 
new book assumes absolutely no 
previous knowledge ol machine 
code whatsoever, and yet 
promises lo lake you lo a level 
oi prcfic:ency beyond your 
wildest dreams. Starling with 
sample addition and subtraction 

you'll be slowly guided through 
Ihe entire sub; ect of machine 

- code. The book explores ar.d utilises Ihe 
incredible speed oi 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. 

powerful Z80 microprocessor. Bock 
two is designed for those who already 
understand the rudiments of machine 
• •ode programming, and now wish to 
increase their skills. 
Each book is just £5 .95 

SPECTRUM MACHINE CODE 
MADE EASY 
Volume One — James Walsh 
Volume Two — Paul Holmes 
These two books provide a graduated 
course in machine cede programming 
on the ZX Spectrum. Bock one starts 
of! with the baste concepts o; 
m achine code. followed by an , 
explanation ot binary maths, 
hexadecimal and base conversion, 
leading as quickly and painlessly 
as possible onto the rules and types 
ol addressing the Spectrum's 

SPECTRUM utSS?LT 

0 h 

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 
Micrcdrivc and Interface 1. 
Features of Ihe disassembler 

include: Ziloa mnemonics are 
used, eq LD A. (HI.) instead oi M O V A, M. 

relative jumps straw the signed decimal offset and the 
result; hex values are default and are printed without suffix; 
decimal values ai« 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 
imjxirtant routines have been named, u^rig where possible 
the standard names shown ;r. the manual. The chapter 
headings in the Microdrive/!nterface 1 section of the bock 
include She RS232 Interface; Microdnve Channel data; 
Local Area Network; Network Algorithms; System 
Variables; and a summary of functions This book is a 
must reference work lor serious Spectrum machine 
code programmers. 

Interface Publications, Dept. YC, 9-11 Kensington High Street, London W8 5NP. 
Please send mo the following books. I enclose £, 
Q Mastering Machine Code on your ZX Spectrum — Ten: Baker 

- £9.95 
• Sueclrum MaduneCcde Made Ussy. VoLime One lor becmners -

lames Walsh £5.95 
• Spectrum Machine Code Made Easy. Volume Two for advanced 

programmers — Paul Hoirr.es — £5.95 
• Tne Spectrum Machine Code Reference Guide 

Richard Ross- Langley £4.95 
• Creating Adventures on your ZX Spectrum — Peter Shaw ar.d 

Jrtrr.es Mortleman — £4.95 
• Putting Your Spectrum :o Work (includes 15 nviior programs, 

including a wcrd processor and spread-siieet cukruljtions) — 
Chris Callander - £4.95 

U Creating Arcade Games on the ZX Spectrum Daniel Haywood 
£3.95 

• Programming Your ZX Spectrum — Harlnelb'Jones — £6,95 
• GO Games arid Applications tor the ZX Spectrum - Cawi Harwood 

- £4.95 
• Beyond Simple BASIC — Delvmq Dewier into your ZX Spectrum 

Dilwyn Jones - £7.95 

_ Instan! Spectrum Programming (tapeana book) Tam I larmell 
£4.95 

• 20 Simple Electronic IVojects lor the Spectr Jin — Stephen Adans 
_ - £ 6 - 4 5 
_ Giant Boyk of Computer Games — Tim Hartr.el; £7,95 

Name: . 

Address: 

INTERFACE 
PUBLICATIONS 
We're the experts 1 

All books available Irom computer and book store:;, including WHSmiths, Mercies, and Dixons. 
Trade supplied by; Hie Computer Bookshop. 30 Lincoln Read, Olton, Birmingham B27 6PA (021 707 7044. telex 334361: 



SOFTWARE FILE 
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Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contributions for 
any home computer provided they are submitted to Your Computer 
exclusively. Please double-check your programs and specify the 
memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions published. 
A ^ l ^ Q / N | / r^" I n the game, a spaceship descends slowly in 
/ A L > I A ' C I C K ^ i f t ^ f c i l Y X i a series of diagonal slants across the screen. 

You have an ack-ack gun with controls for 
range and elevation. The shell travels in a 
parabola, making aiming more ditficuli, 
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 will 
depend maiftly on the height at which you did 
it. 

A M Tucker, 
Charminster, 
Dorset. 
T H E GRAPHICS animation in this game is very 
smooth, through the use of the excellent 
machine-code routine by Robert Newman, 
l o u r Computer, April 1983. This is used for 
nearly all the graphics, including the 
introductory liile. 

The secion 1000-1120 should be entered 
first and saved, together with the bytes. Then 
the rest of the program can be entered, and 
saved, using 

SAVE "name" LINE 1 
The bytes arc 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 following 
RAMtop , which will have to be set in a 16K 
Spectrum to not more than 32399. The 
machine code would then start at 32400, and 
the calling addressd will be Rand Usr 324 U . 
The various Poke addresses wil l also have to 
IK changed. 

10 REM Aek Ack 
by A.M.Tucker, 

Charminster-. 

20 CLEAR 61147: GO SUS 410: IN 
K Oi CLE 

30 PRINT TAB lO; ACK ACK *"' 
'*" Use n Si m for range.""" 
Us* a b z -for elevation. 1"" Us 
e x to fire." 

40 PRINT AT 10,0;"To destroy t 
he spaceship,it must be hit axac 
tly in the centre: damage from 
other hits will be repaired." 
"SO INPUT "To start choose sing 

le shot or automatic <s/a) 
- ";f* 

AO CLS i PLOT 255,15i DRAW -25 
5,0: DRAW 18,0: DRAW 0,10: DRAW 
25,0 

70 RESTORE 80: FOR n-61150 TO 
61155: READ a: POKE n,a: NEXT nt 
PRINT INK Ofj RANDOMIZE USR 611 

6 1 
80 DATA 120,27,32,12,1,13 
90 PRINT INK 0;AT 19,30;"S": R 

EM graphics S 
100 LET hit-O: LET rd-O: LET e= 

32; LET r = 16: LET s=5s LET t=0 
110 FOR n=0 TO 670: LET x-(230-

n)*(n<231) + <n—230)* tn >230 AND n< 
461>+<690-n)»<n>460> 
120 LET y-INT <170-n».225)t IF 

y<24 THEN LET y-24 
130 RESTORE 130; FOR p=61ISO TO 
61155: READ q: POKE p,q: NEXT p 

J DATA x,y,24 , 9 ,L ,L : PRINT INK 0 
;; RANDOMIZE USR 61161 
140 IF n>600 THEN NEXT n 
150 IF INKEY*="x" AND s=6 AND f 

*="»" THEN GO TO 270 
160 IF »<5 THEN GO TO 240 
170 IF (s/4+t)>4B THEN LET t=0: 
POKE USR "a",0: POKE USR "a"+l, 

0 
180 LET e=e+(INKEY*-"a")»te<35) 

— <INKEY*="z">*(e> 1) 
190 LET r=>r+<INKEY*-,,m")»<r<24> 

-<INKEY*="n">» tr >3) 
200 PRINT AT 21,21;"E: u;e#2+20; 

" ";"R:";r»4i LET f-r*.33 
210 LET b-INT < (s(e)-2.7*+ )*f + I 

5.5): IF b>175 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 «>4 AND INKEY»« THEN 
INK 2: LET s - 0 : POKE 61155,9: GO 
TO 300 
240 IF s<4 THEN INK *+2: POKE 6 

1155,9+s: GO TO 330 
250 IF s=4 THEN LET s=5: POKE 6 
1154,Ot GO TO 330 
260 LET s-9+1 
270 LET t=t+l-50»(t=50>: NEXT n 
2B0 PRINT INK 0;: RANDOMIZE USR 
61161 

290 DRAW 1,0: FOR n«l TO 10: DR 
AW 0,-1t 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+9),3: LE 

T hif=hit + 10 
320 BEEP .05,-56: LET rd=rd+l 
330 POKE 61150,a: POKE 61151,b: 
POKE 61152,8: POKE 61153,8 
340 RANDOMIZE USR 61161: INK O: 
GO TO 260 
350 POKE 61155,5: PRINT INK 2;: 
RANDOMIZE USR 61161: BEEP .1,-4 

O: BEEP .1,-4B: BEEP .1,-56 
360 FOR p-1 TO 80: NEXT p: POKE 

61154,0: RANDOMIZE USR 61161: L 
ET hit«hit+20 
370 INK O: PRINT AT 21,O;"Score 
« ";h i t +y—24 ; TAB 14;"Rounds fir 

ed = ";rd 
380 INPUT "Another game'' (y/n) 

390 IF qi="y" THEN CLS : POKE U 
SR "a",0: POKE USR "a"+l,0: GO I 
O 30 
400 STOP 

410 LOAD "ackack"CODE 61156,200 
: CLS : PRlNt AT 10,G;"Snitch of 
f tape" 
420 DIM s C36)i DIM c(36): FOR n 

•10 to 45: LET *(n-9>=SIN <n#.03 
5)*45: LEI c(n-9)=COS <n*.035)*4 
5: NEXT n 
430 CLS : BORDER 5: PRINT PAPER 
4;AT 21,0,, 

440 POKE 61152,8: POKE 61153,8: 
POKE 61154,1 
450 INK 2: LET a=l: FOR i=0 TO 

2: POKE 61155,a 
460 PRINT AT 20,8;"A" AND i<l;T 

AB 14;"C" AND i<2;TAB 20;"K" AND 
i<3: PAUSE 30: BEEP .07,-49 
470 FOR n«"0 TO 80: POKE 61150,6 

4+i *48-n/2. 5*i: POKE 6U51,n+15: 
RANDOMIZE USR 61161: NEXT n 
480 PRINT AT 20,8;"A" AND i<l;T 
AB 14;"C" AND i<2;TAB 20}"K" AND 
i<3: PAUSE 30: BEEP .07,-48 
490 FOR n-0 TO 80: POKE 61150,6 

4+i »4B+n/2.5*(2—i): POKE 61151,n 
+ 15 

SOO RANDOMIZE LJSR 61161: NEXT n 
: LET a=3+8*i: NEXT i 
510 PLOT 60,84i DRAW 0,14: DRAW 
112,O: DRAW 0,-14i 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, 
0 
540 DATA 0,145,0,4,02,32,2,0,64 
,0,76,0,28,1,56,0,200,0,2,0,64,4 
,92,32,0,145,0,0,0,0,0,0 

550 DATA 0,0,20,56,29,40,0,0,0, 
16,4,64,2,32,8,0,24,66,1,128,1,1 
28,3,84,9,64,2,129,O,65,0,36 
560 DATA 56,28,0,0,84,42,8,0,18 

6 , 9 3 , 2 8 , 0 , 8 4 , 4 2 , a , 2 8 , 1 8 6 , 7 3 , 2 9 , 4 
2,84,9,42,93 
570 DATA 16,62,28,42,16,-1,42,9 

3,19,-1,136,42,63,-t,200,9,127,-
1 , a , - 4 , - 1 , a , a , a 
580 DATA 128,64,32,16,14,30,60, 

- 1 , 0 , 1 1 2 , 8 0 , 1 1 2 , 0 , 0 , 0 , 0 
998 
999 REM * Hex loader tt code » 
lOOO LET a=10: LET b - U * 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. a«(i«2>: NEXT i: NEX 
T n 
1030 DATA "0000000000dd2ab25cdd2 
32«7b5cdd5e05ldcb23*' 
1040 DATA "cb23cb23160019ebdd4e0 
0dd460ldd7e03f5c5dd" 
1050 DATA "7t;02dd7706cdaa22dd770 
7dd34O72fe6073cdd77" 
1060 DATA "OSd5e5cddbObe1dlddebO 
446200501OOOO1805eb" 
1070 DATA "46234oebdd360908dd360 
a097edd3507280907dd" 
1080 DATA "350add350720f7cb21cb1 
017dd350add35062013" 
1090 DATA "dd350a280607dd350a20f 
a77cr 1 f 1053d209bc9dd " 
1100 DATA "3509200addcb04462904c 
b231825dd350820ccdd" 
It 10 DATA "350a280607dd350a20fa7 
723dSe5fScddbObf1«1" 
1120 DATA "d1dd360809dd360701189 
9 4 eeb d d36090818d300" 

Bomb squad 
D. Green, 
Ash ford, 
Kent. 

TH IS PROGRAM is a fast flicker-free machine-
code game for the 16K ZX-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 will 
explode, destroying everything next to it, and 
one or two more bombs wil l appear to replace 
it. You lose a life 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 lo exploding. When all of the bombs 
have been defused you get some bonus points, 

(continued on next page) 
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(continued from previous page) 
more bombs appear, and the game gets 
faster. 

To enter the program you will need a line I 
Rem statement at least 640 characters — five 
comptcle lines — and then to Kdit it to make 
four lines of this length. Then type in, as 
direct commands; 

Poke 16510.0 
Poke 16511,146 
Poke 16512,2 

This will make them into one big line. 
Next you will have to type in a hex loader, 

preferably one with a checksum. Then enter 
the machine code shown in listing 1. On not 
include any spaces. This should not take too 
long as the program has been made as short as 
possible. When you have finished this, type in 
the Basic program in lisiing 2 that displays the 
instructions and sets up the data for the game 
- the instructions are optional but make sure 

SOFTWARE FILE. 
Name: Function: Start: 

1, Bombprint Subroutine to print a bomb at a random position. 16514 
2. Set Sets various variables (score etc.}. 16580 
3. Borderprint Draws border and prints bombs by calling Bombprint. 16636 
4. Bombscan Counts down all bombs on screcn if any bomb has got 16675 

to zero then prints explosion and new bomb. 
5. Move Moves the player and chocks if hit by explosion. 16768 
6. Erase Erases all explosions on scrtten, waits for a short 16849 

time, and then jumps to Bombscan. 
7. Explosion Prints a hi res explosion and subtracts a life. 16907 
8. Endgame Prints "Game Over" and returns to Basic. 16954 
9. Allgone Prints "All Bombs Defused etc." and starts new wave. 16975 

10. Score Subroutine to add 10 to score and to check for a 17096 
bonus life. 

that the first-declared variable is the string AS 
with at least 66 characters in it, otherwise the 
machine code will crash when you call it. Save 
the completed program on tape and then try 
out the gamci 

I f the program does not work or you want to 
modify it, then the following table should 
come in useful. It shows what every section of 
the machine code does. So if, for example, the 

program only gets as far as drawing the border 
then the error is probably in the Bombprint 
routine, and you will only have to check the 
hex codes from 16514 to 16579, instead of the 
whole program. 

Useful addresses that you can Poke are 
16605 which is the number of bombs at the 
start of the game and 16610 which is the 
speed of the game. 

Listing 1. The machine code. 
16S14. : EO SB 4-0 40 13 i n E6 IF 

= 762 
16582: 3C 3C FE IE 30 F6 2ft 0C-

=•752 
16530: 4.0 23 B7 ae 04 23 3D 20 

=4-54 
16538 FC 13 1A E6 IP 3C 3C FE 

=932 
16546: 13 30 F6 D5 11 21 00 87 

= 759 
16554. 28 04. 19 3D 20 FC Ol 7E 

= 749 
16562 B7 20 Ol 13 i n EB 03 B7 

= 885 
16570: ae F9 CS na 77 ED 53 40 

= 1152 
16578: 40 C9 2fl 0C 4-0 11 Sft 01 

=491 
16586: 19 22 3C 40 3A 34. 4-0 SF 

= 4-52 
16594. 3A 35 4-0 E6 07 57 ED 53 

=819 
16602 40 40 3E 05 32 3F 40 3E 

= 4-34-
16610 0A 32 3E 4.0 an 10 40 11 

=325 
16618 03 00 19 ES 01 01 IS CD 

=4-65 
16626 F5 08 E5 Ol El 01 IE 00 

-94.7 
16634. ED 80 2ft 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 
16656 F9 23 06 20 23 77 10 FC 

= 74-4 
16666 3A 3F 4-0 47 CD 82 40 10 

• 671 
16674. FB 2A 0C 4.0 06 14- CS 23 

= 627 
16602 7E FC 76 se 4-e £6 7F FE 

iiaa? 
16690 1C 38 F4. FE 26 30 F0 7E 

= 1034-
16698 FE 80 30 05 C6 7F 77 16 

• 903 
16706 E6 D6 80 77 F£ 1C 20 DF 

= 1228 
16714. ES 11 22 00 AF ED 52 3E 

o836 
16722 06 77 23 77 23 77 11 IF 

=4-83 
16730 00 19 77 23 23 77 19 77 

=4-77 
16730 23 77 23 77 CD 82 4.0 EO 

= 944 
1674-6 SB 40 40 13 1A ED 53 4.0 

=64-8 
16754. 4.0 E6 CF FE 0F CC 62 40 

-976 
16762 El 10 RC Cl 10 AS 2ft 3C 

<9 00 
16770 40 7E FE 08 CA 0B 42 11 

= 74-8 
16770 00 00 3E EF DB FE CB 67 

= 1080 
16786 20 03 11 21 00 CB SF 20 

= 4-15 
16794. 03 11 DF FF CO 57 20 01 

• 821 

leeea:is 

i c s i s ; e i 
16816:en 

16826:3C 

16634- : 4.7 

1684.2 : 10 

l e e s u 00 
16858:FE 

16866.36 

16374-: 7£ 

1 6 8 8 2 • 2 6 
16690:7A 

16396: 4.7 

16906;41 

16914-. ED 

16922:IF 

16930:CD 

16936:Cft 

1694-6.- 01 

16954.: 01 

16963:10 

16970.09 

16976.CD 

16986:21 

15994.: 60 

17002:£8 

17010: 64. 

17016: 4.0 

17026.05 

17034.; 03 

1704.2: 3E 

17050:20 

17056.7E 

17066;77 

17074. : 19 

17062:7E 

17090.FC 

3E F7 

16 36 

0B 4.2 

dO AF 
36 26 

F8 36 

an oc 

76 26 

00 FE 

£6 7F 

30 E3 

67 Cfl 

06 76 

01 00 

4.7 36 

ED 4.7 

PS 08 

3A 4.2 

19 22 

0fl en 
40 11 

00 CD 

F5 08 

00 19 

£5 01 

El 01 

CD CS 

C6 05 

32 3F 

PE FE 

4.0 01 

FB 01 
3C FE 

2A 0C 

22 3C 

FE 76 

<40 36 

DB FE 

00 19 

FE 80 

0 ? 28 

90 4-7 

3D 22 

4.0 06 

1ft FE 

1C 20 

FE 1C 

14. 16 

4F 4-2 

B1 20 

19 36 

3D 61 

36 00 

76 3D 

2fl 0C 
3C 4.0 

CD FS 

3C 00 

B0 CO 

E5 2ft 

D1 01 

06 0C 
0ft 00 
4.2 10 

FE 90 

4-0 3fl 

20 02 
0 0 0 0 
I E 16 
26 20 

4.0 £5 

40 £1 

20 03 

00 16 

CB 67 20 
= 1139 

7C FE 06 
>495 

20 04 an 
=739 

OC £6 7F 
>891 

CD CB 4.2 
• 657 

3C 4.0 16 
=562 

14 23 7£ 
a 30S 

05 20 02 
• 734. 

02 36 00 
>4-24. 

36 £7 F£ 
= 1306 

EO 13 DC 
• 819 

3ft 3E 4-0 

F8 C3 23 
= 892 

BD 0B 78 
• 4.65 

20 FS 3£ 
= 939 

0 1 16 I S 
• 4-37 

77 FE 1C 
= 1046 

40 11 5fl 
• 551 

C3 D1 41 
• 653 

08 ES 2ft 
= 750 

19 Ol 01 
• 392 

01 07 0fl 
• 64-1 

10 4-0 11 
= 826 

11 00 ED 
• S22 

CD FS 08 
• 667 

ED B0 06 
= 690 

FB 3H 3F 
<•959 

20 02 D6 
-924. 

3E 4-0 Db 
= 560 

C6 03 32 
= 796 OB 78 e i 
• 4.35 

CD FS 06 
-793 

02 3E 1C 
• 602 

11 5fl Ol 
• 574. 

06 14. 23 
= 4.69 

10 F8 C3 
• 994. 

Fl CS CS 
• 1 0 6 1 

0C 4.0 11 OF 02 19 4.6 
• 4.23 

23 23 23 7E 3C FE 26 
= 612 

05 36 1C 2B 18 FS 77 
=550 

7E 88 28 09 01 16 15 
3020 

PS 08 7E 3C 77 3A 35 
=874. 

5F 3ft 34- 40 E6 0F B7 
• 665 

53 4-0 4-0 El Cl C9 1C 
• 1095 

Listing. 2. The Basic program. 
..HFTCHINE CODE. 

6, 'BOMB SOUflD-'iTn 
B 6.. 4. ; " ( C ) B . O R E 
EN 1 9 B 4 " 

ao PRINT ,,"YOU HfiVE TO GET TO 
T H E B O H D S BEFORE T H E V COUNT 

DOUN TO ZERO AND EXPLODE(BE UER 
Y CAREFUL NOT TO SET CAUGHT IN ft 
NY EXPLOSIONS)" 

3 0 P R I N T , , " Y O U scone R C C O P O I N 
G T O MOU NEAR T H E EOMB is T O G O I 
NG OFF". L H > 1 0 P O I N T S , B » S ® 
P O I N T S ) " 

4 0 P R I N T . . " Y O U S T A R T O F F U I T H 
3 L I U E S , R N 6 G E T AN E X T R A ONE F 

OR 1 0 0 0 0 P T S . " 
BO PRINT ,,TAB a;"USE ARAOU KE 

YS TO MOUE" 
__ ,TAB a;"B 
?0 IF INKEYJ <)— THEN GOTO 70 
80 IF INKEYJ-"" THEN GOTO 60 
90 CLS 
100 LET XAUSR 1SBB0 
110 GOTO 70 a*0 snuE "sauna" 
250 RUN 

The hex loader. 
10 PAINT "START FLOORCSS "?" 
20 INPUT 5 
30 PRINT "FINISH ADDRESS 7" 
•t-0 INPUT F 
30 FOR N»3 TO F STEP 3 
60 LET T«0 
70 SCROLL 
60 PRINT N," -
90 INPUT Aj 
100 PRINT Af;" = "; 
110 INPUT TOT 
120 PRINT TOT 
130 LET Z=© 
LD.0 FOR K.-1 TO LEN A» STEP 2 
150 LET C=(CODE A« CK) -3C) H 6 + CO 

OE A $ (Ktl) -at) 
160 LET T=T+C 
170 POKE N t Z . C 
180 LET Z=Z + i 
190 NEXT K 
200 IF TOT-T THEN GOTO 340 
210 SCROLL 
220 PRINT "ERROR - PLEASE ENTER 
A G A I N " 
230 GOTO 60 
24.0 NEXT N 
2SO STOP 

Moving sprites 
David Angler, 
Leamington Spa, 
Warwickshire. 

a . 

Usincj SfKITES on the Commodore 64 is a 
very easy way of getting moving graphics, but 
if a Basic program has to control more than 
about three sprites then everything gets very 
slow and the arcade quality of the game drops 

rapidly. Instead of having to change the co-
ordinates of a sprite continually, this program 
allows you to supply x/v 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. 

The program is controlled by poking into 
locations 688 to 719. The first 16 locations are 
the x/y speeds, they are in the same order as 
the V I C registers so 688 is sprite # 1 x Speed 

and 691 is sprite * 2 v Speed. Then locations 
704 to 719 are the x/y directions:- 255 is 
left/up, 0 is stationary, 1 is right/down and 
again they are in the same order as the V I C 
sprite registers. 

Hxample: I f you want sprite # 2 to move 
down rapidly and left slowly to give a diagonal 
speed, then the following commands will do 
the job: 
POKE 690,4 : REM SPRITE !i-2 X SPEED 

SLOW 
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SOFTWARE FILE 
Program 1, 
10 FOR I 3 0TO90 : RERDR : POKE12*4096+I , f l ; NEXT 
20 SVS12*4096 
1000 D R T R 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 
1010 D R 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 6 8 , 2 
1020 DATA189, 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 
1030 D A T A 2 0 8 , 1 9 , 2 5 4 , 8 , 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 
1040 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 
1050 D A T A 2 0 2 , 1 6 , 1 9 1 , 7 6 , 4 9 , 2 3 4 
Program 2. 
5 V«13*4096 
10 FOR I"0TO90 :READR:POKE12*4896+I , f l :NEXT :REM ENTER MACHINE CODE 
20 FOR I"0TO62 : RERDA ; P0KE832+I ,A : NEXT : REM SET UP SPRITE 
23 FOR > 0 T O 3 1 POKE688+1,0:NEXT :REM CLEAR M/C REOISTERS 
30 FOR I«0TO7:POKE2040+I ,13 : NEXT : REM SET SHAPES THE SRME 
40 POKEV+21,255:FORI«1T03 :FOR J°1T03 : REM ENABLE SPRITES 
50 S " ( I # 3 + J - 4 > * 2 : I F S > 9 T H E N S " S - 2 : R E M GET SPRITE NO IN S 
60 POKEV+S,<1 -1 ) *128 ; POKEV+S+1 ,<J -1 ) *115 : REM GIVE A POS 
70 IFJ»1THENPOKE704+S+1,1 
80 IFJ-3THENPOKE704+S+1,255 :REM AND R 
90 IFI -1THENPGKE704+S,1 :REM DIRECTION 
100 IFI"3THENPOKE704+S,255 
110 NEXTJ, I 
120 FORI"0TO15 ; P0KE688+I ,1 : NEXT :REM SET ALL SPEEDS AT 1 
130 FOR 1"0TO7 : P0KEV+39+I ,8+1 : NEXT ; REM SET UP COLOURS 
135 POKEV+23,255 :POKEV+29,255 :REM ENLARGE THEM 
140 SYS12*4096:REM ALL SYSTEMS GO 
150 LIST :REM AND LIST PROG AT SAME T IME! ! 
999 REM MACHINE CODE 
1000 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 
1010 D R 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 
1020 D A 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 8 , 2 4 0 , 7 
1030 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 , 16 
1040 D R T R 2 0 0 , 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 
1050 D R T A 2 0 2 , 1 6 , 1 9 1 , 7 6 , 4 9 , 2 3 4 
1999 REM SPRITE DEFINITION 
2000 D R 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 
2010 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 
2020 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 
2030 D A T A 1 , 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 
2040 D A T A 0 , 6 2 , 0 , 0 , 6 2 , 0 , 8 , 6 2 , 0 , 0 , 2 8 , 0 

POKE 691.1 : REM SPRITES Y SPEED 
FAST 

POKE 706,255: REM X DIRECTION LEFT 
POKE 707,1 : REM Y DIRECTION DOWN 

Also if the sprite is not to move in the x 
direction then set its direction to zero. The 
lower the speed value the faster it will go. 

Program 2 is an example showing all eight 
sprites moving at once with a reasonable 
speed. 

For technical buffs the source code is also 
shown with a few cryptic comments to help 
you understand. The general principle is re-
directing the routine thai updates the clock 
every 60th of 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. 

T H I S MACHINE-CODE PROGRAM for the 1 6 K 
or 48K Spectrum lists all the variables so far 
defined by a Basic program, with the 
exception of arrays, to provide a feature often 
found on larger micros, but rarely present on 
those such as the Spectrum. 

The name and contents of each numeric or 
string variable are printed and the name of 
each control variable only printed, in inverse 
video. 

There are several methods of entering the 
code: 

I f you have an assembler then the opcodes 
can be entered. Note that the assembler used 
required line numbers — third column of 
listing. 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 of the assembler listing 
can be entered using a standard hex-loader. 
Again, the code should be stored at, and run 
from the relevant address mentioned above. 
Hither way, the code should be saved using 
48K - SAVE "Variables" CODE 65195,1 73 
1 6K - SAVE "Variables" CODE 32427,1 73 

If you find any of this confusing, then enter 
the Basic program, which will lower RAMtop 
by the required amount, and Poke the code in 
automatically. The program will stop if it 
detects an error, using a built in check-sum. 
Finally, the code will be automatically saved 
to tape. 

Whichever method of entry is used, the 
code should be loaded using 

48K - Clear 65194 : LOAD"" CODE 
16K - Clear 32426 : LOAD"" CODE 

and called when required using 
48K Randomise Usr 65195 
16K - Randomise Usr 32427 

The Spectrum manual contains quite a lot 
of information about variables, hidden away 
in Chapter 24, There are six different types of 
variables, each stored in a difierent way. First, 
the code of the first letter of the variable name 
has 96 subtracted from it, so as to leave bits 5, 
6 and 7 as zeros. These three bits are then 
used to identify each type of variable with its 
own unique code. 

The contents of the next byte will depend 
upon the type of variable in question. I f il is a 
numeric variable with a one-character name, 
then the next 5 bytes after the letter will 
contain the number, in 5-byte floating poini 
form. I f however, the numeric variable has a 
name of 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, with bit 7 reset, up to the 

last character of the name, which has bit 7 set. 
This is followed of course by the number, in 5 
byte floating point form again. 

Control 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 of the name is stored, using code 
"010" as bits 5, 6 and 7. This is followed by 2 
bytes containing the number of characters of 
the string, followed by the text itself. 

The way in which arrays are handled is 
slightly more complex. However, anyone 
wishing to add their own array — handling 
routines to my program will find the 
necessary information on page 167 and 168 of 
(he Spectrum manual. 

The program first checks to find out what 
type of variable it has found, then calls the 
relevant routine to either print the name and 
value of the variable, or just the name, in 
inverse video, of control variables for For-
Next loops, or to jump over the correct 
number of bytes to find the next variable. 

10 REM variables list code 

20 REM N.R.CANHAM 

30 LET a=(PEEK 23730+256*PEEK 

23731)-173 

40 CLEAR a 

45 LET s=0 

50 LET a=PEEK 23730+256*PEEK 2 

3731 

55 FOR n=l TO 173 

60 READ b: LET s~s+b: POKE a+n 

,b: NEXT n 

70 DATA 62,2,205,1,22,205,107, 

13,42,75,92,126,254,128,200,203, 

127,32,6,203,111,40,52,24,85,203 

,119,32,6,203,111,32,115,24,6,20 

3,111,40 

80 DATA 2,24,8,35,94,35,86,25, 

35,24,218,229,62,2,205,1,22,225, 

62,20,215,62,1,215,126,238,160,2 

(continued on page 169) 
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£ 5s j i ] B B C M I C R O 
M l a m J I REGISTERED REFERRAL CENTRE FOR THE BBC PROJECT 

BEEBUG^i BBC MICRO 
BRITAIN'S LARGEST SINGLE-MICRO USER GROUP 

MEMBERSHIP NOW EXCEEDS 20,000 
20,000 members can't be wrong — BEEBUG provides the best support for Ihe HOC Micro. OEEBUG Magazine now 

pages including now product guide aupplemem devotod exclusively to tho DSC Micro, Programs Mints & Tips 
Viator Articles Mows - Reviews — Commentary. PLUS members discount scheme with Notional Retailors. PLUS 

members Software Library. 10 magaitnos a Year. First issue April 1982. llcpriiits ul all issues available to 
members. 
Jan/Fab issue: Prtiymm'Pnjtturns. &locfc~&litjr, ".in" ftxcelienj ai'catht style game. A Disassembler for the BBC micro, (lis 
Ray Box game to (est your powers ol deduction, Large Digital Displays in Mode 7. Dancing Lines, an interesting visual 
demonstration <il inmlom numbers. Plus arlicton oil Machine Code Graphics, tint lust ol an introductory series, Teletext 
Mode (Part <l) with a set of useful procedures. Protecting your own programs, and an Introduction to forth. Pius 
reviews ot Doubts Density Dink Controllers. Graphics Tablets, miw Software. Product news. Post bag. Hints and 
Tips-
March Issue: Program features: Krtuy Football Ocjarne, (hit Manhole gaiiHr, iir<iuiiing quick thought and fast reaction, 
Extending ASTAAO, out popular Computer Aided Design Program. The Stonemason, Multiple Disc Catalogues, a 
program vfttslon ol 6,-icli's Cnnt.it:> No 14'/. ,1 progrlMn for Printing Your Own Function Key Labels. Plus articles on 
Acoms's Lntost Developments, Testing Out Your Micro (Sideways ROMs), Machine Code Graphics tpa't 21. Compact 
Function Key Definitions. Pin-. Reviews of FORTH 1i>t tint HHC mlciO, Memory Expansion Board Review, Software 
Reviaws, Hints and Tips. 
April Issue. Program Features: Elevasion a last action game, Danboard ga îe, with pvitlcl o' kovbourd control 
Domestic Accounts — Annual Budgets, for th? home us-ei. Colourful 3D Bar Chotts Indexing Programs on Ca-ssotte. a 
tiSOM uti ily, Moving Text Display and our owt' April Fool progrom plus articles o» Testing Out Your Micro Itnr; month 
(hv Video ULAl Machine Code Graphics iPsrt 31 Plus Reviews ijf Acorn's Teletext Adaptor Book? tin Disc Systems, 
irl it i' I most Computer Games. Plus Noivt of new products. Posthan. Hints nnd Tips 

SPECIAL ANNIVERSARY OFFER 
Join by Apri l 1 5th for your 

£1 V O U C H E R 
Exchangable for so f tware & hardware. 

Ihi; voucher win be meiled to eH members with tho May issue ol REEIUJ6 mans/inc 

Sont l C I . 0 0 & SAE for Samp le 
M g m b o r s h i p : UK 5 . 4 0 fn r six m o n t h s , £ 9 . 9 0 fo r one year. 

Overseas o n n year on ly : Europe £16 . 00 , M i d d l e East £ 1 9 . 0 0 , A m e r i c a n & A f r i c a £ 2 1 . 0 0 , Other C o u n t r i e s C 2 3 . 0 0 
M a k e cheque t o BEEBUG Dept 4. PO Box 1 0 9 . H i g h W y c o m b e , Bucks 

For ed i to r i a l m a t e r i a l t o : The Edi tor , BEEBUG, PO BOX SO, St A lbans , Her ta A L I 2AR 

ampbell systems 
Masterfile Spectrum 48K 

YES-Microdrive compatible! 
Acclaimed as the definitive filing system for the 48K Spectrum -
MASTER FILE'S machine coded flexibility gives you 32K (max) 
per file - 26 fields per record - up to 128 characters per field — 
multiple level searches for numeric or character comparisons — 
data presentation in any one of 36 user-defined displays which 
may be sequenced by any field - USE R-8 ASIC for tailored 
processing. " . . . the most comprehensive of the data-bases . . . " 

Sinclair User June 1983 
With example file and detailed manual £15,00 

Drawmaster Sp48Kum 
DRAWMASTER is the ultimate DRAW AND PAINT utility for 
the Spectrum — compose your own HI RES pictures with 8 
direction 2 speed hand draw keys - fast fill - enlarge/reduce 
facility for all or part of the screen plus all the Spectrum colours 
and attributes — over 50 commands in all. 

With detailed instructions £6.95 
r > | A 111 DISPLAY Spectrum 

LANGUAGE 16/48K 
DLAN ('dee-Ian') DISPLAY LANGUAGE is a powerful machine 
coded interpreter for generating DYNAMIC TEXTUAL DISPLAYS 
for advertising and education - all commands are single letter or 
symbol - with 4-way scroll of 11 type faces through user-defined 
windows. 

DLAN 

^StMVLAVDti&We3-
Bvstvess ^ct&g^tmb 

* PPO&PAMS 

•M/c C0MP(tf& 
gDUcATiOWl-

V Alt-»>tj» / 
pgpHlhSrt''- J 

ffigwews^ 
DISCOUNT off&o* 

PUJS 

JOttf 

ft4P 
StfPfiVAr/ 

Mow r b a o T*te FACTS \ 
Wit woro Ihe (Irsl Sinclair library, and nave since 
built up a vast stock—apart from over 200 ditlerent 
programs costing up to f15 each, v>e maintain a 
supreme service wilh up lo 30 copies ol (ho most 
popular ones. We're tun nut Irom .1 backroom but 
Irom Our own shop and oflicstt which mombors can 
visit or phone Six slaft give prompt, friendly help 
Plus our tree magaime and guaranteed simslocllon; 

why seme fix cfss ? 

To: SOFTWARE LIBRARY "arnham Road. West Liss. Hants GU33 6JU. 
NAME...... Machine... 

|Fcrrwh>'Sac mi uwuki' S »a/« Uariryl 

'ADDRESS. 

, Special ofler from this Issue: LIFE MEMBERSHIP £6 
(normally £9.SO). Overseas lEuropn only) tfO, or |om a local branch: 
Scandinavia: Pcdc Lyfcxesvoi 33. 2300 Ccpenhaoen S. Benelux: 
Jacobimltjiasti 75, 0-2*00 MOL, Belgium W.Carmany: Pestlach 
7809, 4600 oielteid S.AIrita: PO Box 1769. Manzinl, Swaziland. 
Eire: 122 South Circular Rd., Dublin 6- YC 

With detailed manual £7.95 

All programs mailed 1st class by return. 
Prices include VA T and postage within 
Europe. SAE for full list. 
Dept.(YC) 15 Rous Road. Buckhurst Hill. 
Essex, IG9 6BL England 01 504 0 5 8 9 
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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 H: STOP 

150 SAVE "variables"CODE a+1,17 

Hopit 
Andrew Watson, 
Glossop, 
Derbyshire. 

T H I S IS A GAME program for the Dragon 3 2 , 
written largely in Basic, with machine code 
subroutines and controlled by tile right-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. Tliis process will continue until all 
three lives are lost, when the game will end. 

Line 15(H) contains a Poke which alters the 
machine speed. On certain versions of the 
Dragon 32, the program will crash, if the 
machine speed is altered, and therefore the 
Poke should be removed from line 1500 on 
those machines. 

The program listing shows a i 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: 

Tvpe C I .OAD " H O P I T " . On completion 
of successful load — screen display OK, then 
type R U N . The program will be activated, a 

screen display of the program name and 
H O P I T symbol will 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 
inst ructions are to be displayed, before 
proceeding with the game. 

The program description is as follows: 

150-690 Draw hi-res screen, 
700 Program vaiiaWes. 
710 1120 Main instruction scqucnce. 

1130-1200 Life loss and screen refresh. 
1210 1430 Game over and high score table. 
1440 1570 Completed screen, bonus update. 
1530 1660 In-built instructions. 
1670-2020 title screen. 
2020-2070 Machine code. 

To alter the degree of difficulty, the variable 
LE in line 700 should be altered in steps of 50. 
Increasing the value reduces difficulty, and 
conversely decreasing LE increases difficulty. 

• 1OOOO-(F • 1000):A* C 

110 CLS 
120 CLEARSOO,31999:PCLEAR8 
130 DIMA(IO) ,A*(10) iFORF«lT01OiA(F) ' 
F)="HOPIT"iNEXTF 
t40 GOSUB1670 
150 DIMQQ(3),WW(3),EE(3),RR(3) 
160 PMDDE3,IJPCLS 
170 DRAW"BM1OB,20(C3;E1SF1SG15H13F15E15D13GISU15D13H13 
U15" 
180 DRAW"8M108,3SjC3jGl3FlSElSD15Gl5UI5D15H15U15" 
190 DRAW" BM93,63;C3iG15F15E15DlSG13U13D13H15UlS" 
200 0RAW"BM7B,9S;C3tGlSF13ElSD15G15U13DlSHlSU13" 
210 DRAW"BM63,125jC3;S15F15E13D13613U15[>15HlSU15-
220 I)RAW"BM138,33;C3jF15G15H13D15FlSU13D13E15U13" 
230 DRAW"BM153,65;C3;Fl5G1SH15D1SF1SU15D15E15U15" 
240 DRAWBM168,93j C3;F1SG1SH15D13F1SU13D13E15U1S" 
250 DRAM"BH183,125;C3;F1SG15H1SD1SF15U1SD15E1SU15" 
260 DRAW"BM123,65;C 3(F1SG1SH15D15F13U1SD15E15U15" 
270 DRAW"BM1OB,95;C3;F1SG15H15D13F13U1SD15E15U1S" 
280 DRAWBM93,123} C3; F13G15H15D1SF15U13D15E15U13" 
290 DRAW"BM138,95;C3;F1SG13H1SD13F15U1SD1SEISU13" 
300 DRAW"BM153,125|C3|F1SG15H15D15F15U1SD1SE1SU13" 
310 DRAW"BM48,155;C3;G13E13F15E15F15E13F13E1SF1SE13F1S 
E1SF1SG15H1SG15H1SG13H13613H1SB1HH1SG13H13" 
320 DRAW"BM123,125;C3;F1SG1SH1SDISF15U13D1SE15" 
330 COLOR2.1 
340 CIRCLE(15,14) ,4 
3SO L I N E ( 1 1 , 2 0 ) - ( 1 9 , 2 0 ) , P 8 E T 
360 P A I N T ( 1 3 , 1 4 ) , 2 , 2 
370 LINE(IO,12)—(20,12) ,PSET 
380 LINE(14,11) — (16,11),PSET 
390 PSET(13,10,4) 
400 LXNE(13,17) - (13 ,20) ,PSET 
410 LINE(17,17)—(17,20) ,PSET 
420 PSET(13,14,4) 
430 PSET(15,20,1) 
440 G E T ( l O , 1 0 ) - ( 2 0 , 2 0 ) , QQ,G 
450 CIRCLE(30 ,30) ,5 ,4 iC IRCLE(30 ,30> ,2 ,4 
460 GET(25 ,25)~ (35 ,35) ,EE,G 
470 P A I N T ( 0 , 0 ) , 4 , 3 
480 DRAW"BM5,5;C1;D20U1ORIOU10D20" 
490 DRAW"BM20,5 j C2;BM+3,+0;G3D14F3R4E3U14H3L4" 
300 DRAM"8M3S,5|C1jD20U17E3R4F3D4G3L4H3" 
510 DRAWBM50,5; C2; R10LSD20R5L10" 
520 DRAW"BM6S,3jC1;R10LSD20" 
530 DRAWBM80,5;C2> BM+2, +0; G2D10F2E2U10H2J BM82,20R1F2D 
1G2L1H2U1E2" 
340 PM0DE3,5lPLLS 
550 PCOPY1TOSlPC0RY2T06:PCQPY3T07:PC0PY4TOB 
560 9CREEN0,1 
S70 DIMN*(11) 

580 N*(0)""CIBM+O,-1FR2EU4HL2GD4" 
390 N*(1>«="C1BH+1,+0U6G" 
600 N*(2)-"ClBM+4,+0L4EUR2EUEHL2G" 
610 N«(3)-HClBM+0,-lFR2EUHL2R2EUHL2G» 
620 N*(4)-"ClB«+3,0U6G3R4" 
630 Nt(5)»"C1BM+O,-1FR2EU2HL3U2R4" 
640 N*(6)-"C1BM+O,-2ER2FDGL2HU4ER2F" 
630 Nf(7)""C1BM+2,+0U2E2U2L4" 
660 N*(8)H"C1BM+1,+0R2EUHL2HUER2FDGL2GDF" 
670 N»(9)-"C1BM+O,-1FR2EU4HL2GDFR3" 
680 S*"'*C 1 BM+O, —1FR2EH4ER2FBM-+4, +SHU4ER2FHL2GD4FR2EBM+ 
4,+1R2EU4HL2GD4FBM+6,+0U6R3FDGLRF3BH+4,+0R4L4U3R4L4U3R 
4" 
690 GOSUB1S30 
700 SC=0:LI-3:LE=250:T=0t A=01B«01C=0: E=0s D-0 
710 CLS:PRINTS26&," R E A D Y ":PLAY-Q2V31T5L8GAAEB03C 
02GAGE01C03C" 
720 PMODE3,1:SCREEN1,0:X=1IB:Y-20a TF=0:SX-118:SY=80 
730 GET(X,Y) <X+10,Y+10),WW,G 
740 GET(SX,SY>-(SX+10,SY+10),RR,G 
730 DRAW"S8" 
760 DRAW"BM180,20"+S# 
770 QQ-JOYSTK(O) > WW-=JOYSTK (1) 
780 PUT < X,Y) — (X+10,Y+10),WW,PSET 
790 IFQO>60THENX-X +13:Y-Y+301 G0T0B30 
800 IFQQ<3TH£NX=X-1St Y=Y-30:GDT0830 
e i o IFWW< 3THENX-X+15:Y=Y-30l GDT0830 
820 IFWW>60THENX-X-13:Y-Y+30 
830 1FPP0INT (X,Y+10) =>4THENG0T01130 
840 IFPPOINT(X—1,Y—1)"1THENPAINT(X,Y),3,3:SC-SC+100:TF 
=TF+1:C=C+1 
BSO IFX=SX ANDY=SY THEN1130 
860 GET(X,Y>—(X+lO,Y+lO),MW,G 
870 PUT(X,Y)-(X+10,Y+10),QQ,PSET 
8B0 IFLE>0THENF0RF=1 TO LE:NEXT 
890 IFTF-21THEN1440 
900 PUT(SX,SY)-(SX+10,SY+10),RR,PSET 
9lO IFT-0THENSY-SY+30 
920 IFSX=X THENR«RND(2> EL.SE960 
930 IFft-lTHENSX^BX+15:IFPP0INT(BX-1,SY-1)=4THENSX=SX-3 
0 
940 IFR=2THENSX-SX-1S:IFPPQINT(SX-1,SY-1)=4THENSX=SX+3 
O 
930 G0T0980 
960 IFX<SX THEN SX=SX-15tIFPPOINT(SX-l,SY-1)=4THEN SX» 
SX+30 
970 IFX>SX THENSX«SX+1S:IFPPOINT(SX-I,SY-1)-4THEN6X-SX 
- 3 0 
980 GET(SX,SY)-(SX+10,SY+10),RR,G 
990 PUT(SX,SY)—(SX+10,SY+10),EE,PSET 

(continued on page 171) 
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Find out why 

is Britain's biggest selling 
computer magazine — 

subscribe 
today! 

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. 

D 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: 

cn 

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 

NoH 
NoD 

Signed .Date. 

Please return to: Your Computer, Subscription Manager, 
Business Press International Ltd., Oakfield House, 
PerrymountRoad. HAYWARDS HEATH, Sussex. 
RH16 3DH 
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SOFTWARE FILE 
(continued from page 169) 

1090 C0L0R4,11 L I N E ( 1 8 0 , 2 1 ) — (256 ,40 ) ,PSeT,BF 
1100 DRAWS8" 
1110 DRAW"BM1BO,40"+N*(E)+"BM195,40"+N*(D)+"BH210,40"+ 
N*(C>+"BH225140' ,+N*(B)+"BM240,40"+N*(A> 
1120 G0T0770 
1130 L I a L 1 - 1 
1140 EXEC32500:PLAY"DlT4V31L4GGL7GGL4B-AAGGF£GM 

1ISO IFLI-0THEN1210 
1160 PRINT®266,"LIVES* "LI 
117<i T=0 
1180 FORFM TO 1000:NfeXTF 
1190 PM0DE3,11PCLS 
1200 PCDPY5T01iPC0PY6T02: PCCJPY7T03: PC0PY8T04:SCREEN1,0 
sGOt0720 
1210 P0KEJ.HFFD6, Ol PLAY"V3101T2L4GGL8B-AAGGF£G" 
1220 CLSO 
1230 PRINTC266,"game";"ov»r"; 
1240 F0RF=1T0250 
1250 B - 0 
1260 hEXTF 
1270 F0RF-1T010 
12BO I F S O A (F) THENB"F: F=10 
1290 NEXTF 
1300 IFB-0THEN1350 
1310 F0RF-10T0 B S T E P - 1 1 A ( F ) = A ( F - l ) : A * ( H - A * ( F - l > I NEXT 
F 
1320 CLS:A(B)«SC:INPUT"YOU ARE ONE OF THE TOP SCORERS 
PLEASE ENTER YOUR NAME (LESS THAN 10 LETTERS)";B* 

1330 IFLEN(B* )>1OTHEN1320 
1340 A* (B)=B* 
1350 CLSiPRINTiPRINT" HOPIT HALL OF FAME" 
1360 PRINTiF0RA=1TQIO:PRINT" " A " . . "A(A)" . . . " A * ( A > 
1370 NEXTA 
1380 PRINTj PRINT" PRESS (SPACEBAR) TO PLAY AGAIN"j 
1390 SCREENO,1 
1400 FORF=1T0300 
1410 AA*=INKEY*: IFAA*-" "THENNEXTFsEXEC^OOOiGOTO^OO 
1420 IFAA*=CHR*(32)THENCLS:PC0PY5T01:PC0PY6T02:PC0PY7T 
D3iPC0PYBTD4:GOT0700 
1430 GOTO1420 
1440 CLSO 
1450 PRINT«266 ,"wa l l " ;CHR«(128 ) ; "done" ) 
1460 PLAY"02T5CEFL1GP4L4CEFL1GP4L4CEFL2GECEHDP8L4EEDL 
2.CL4CL2EL4GGGL1FL4EFL2GEL4CL8DD+EGL4AL103C" 
1470 LE=LE-50 
14B0 IFLI-37HENSC»SC+1000:D«D+1 
1490 IFL IO3THENSC-SC+500 iF0RF- lT05tC-C+l : IFC>9THEND=D 
+1:C=0 ELSE NEXTF 
1500 IFLE»0THENP0KEt.HFFD7,0iLE=150 
1510 T=0 
1520 PC0PY5T01:PC0PY6TD2:PC0PY7T03tPC0PY8T04:G0TQ720 
1530 CLS«PR1NT«266,"INSTRUCTIONS (Y /N)?" 
1540 AA*- INKEY*: IFAA*-""THEN1540 
1550 IFAA*-"N"THEN RETURN 
1560 IFAA*< >"Y*THEN1540 
1570 CLSiPRINT"YOU ARE THE LONELY HOPIT AT THfe TOP OF 
THE PYRAMID OF CUBES.HALF NAY 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 VDU,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 

1620 PR"! NT "TOPS BLUE THEN YOU GO ONTO A NEW FASTER 
SHEET AND GAIN A BONUS TO YOUR SCORE" 
1630 PRINTtPRINT" TO CONTROL THE HOPIT YOU USE THE R 
IGHT JOYSTCK."sPRINT: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":PRINT:PRINT" DOWN-LEFT = DOWN"iPRINT:PRINT" DO 
UIN-RIGHT - RIGHT": PRINT: PRINT: PR I NT "PRESS ANY KEY TO S 
TART":EXEC41194 
1660 RETURN 
1670 CLSiPRINT" HOPIT" 
16B0 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 , 8 , 7 , 8 
1690 D A T A 1 0 , 3 , 1 0 , 4 , 1 0 , 5 , 1 0 , 6 , 1 0 , 7 , I 1 , 2 , 1 1 , B , 1 2 , 2 , 1 2 , 8 , 
1 3 , 2 , 1 3 , 8 , 1 4 , 8 , 1 4 , 2 , 1 5 , 3 , 1 5 , 4 , 1 5 , 5 , 1 5 , 6 , 1 5 , 7 
1700 D A T A 1 8 , 2 , 1 9 , 2 , 2 0 , 2 , 2 1 , 2 , 2 2 , 2 , I B , 3 , 2 3 , 3 , 1 8 , 4 , 2 3 , 4 , 
1 8 , 5 , 1 9 , 5 , 2 0 , 5 , 2 1 , 5 , 2 2 , 5 , 1 8 , 6 , 1 8 , 7 , I B , 8 
1710 D A T A 2 6 , 2 , 2 7 , 2 , 2 8 , 2 , 2 9 , 2 , 3 0 , 2 , 3 1 , 2 , 2 8 , 3 , 2 9 , 3 , 2 8 , 4 , 
2 9 , 4 , 2 8 , 5 , 2 9 , 5 , 2 8 , 6 , 2 9 , 6 , 2 8 , 7 , 2 9 , 7 , 2 6 , 8 , 2 7 , 8 , 2 8 , 8 , 2 9 , 8 
, 3 0 , 8 , 3 1 , 8 
1720 D A T A 3 4 , 2 , 3 5 , 2 , 3 6 , 2 , 3 7 , 2 , 3 8 , 2 , 3 9 , 2 , 4 0 , 2 , 4 1 , 2 , 3 7 , 3 , 
3 B , 3 , 3 7 , 4 , 3 8 , 4 , 3 7 , 5 , 3 8 , 5 , 3 7 , 6 , 3 B , 6 , 3 7 , 7 , 3 8 , 7 , 3 7 , 8 , 3 8 , 8 
, 9 9 9 , 0 
1730 CLSO 
1740 READX,YiIFX=999THEN1760 
1750 SET(X+10 ,Y ,5 ) IG0T01740 
1760 D A T A 2 7 . 1 1 , 2 8 , 1 1 , 2 9 , 1 1 , 3 0 , 1 1 , 2 4 , 1 2 , 2 5 , 1 2 , 2 6 , 1 2 , 2 7 , 
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 , 
1 3 , 2 4 , 1 3 , 2 5 , 1 3 , 2 6 , 1 3 , 2 7 , 1 3 , 2 8 , 1 3 , 2 9 , 1 3 , 3 0 , 1 3 , 3 1 , 1 3 , 3 2 , 
1 3 , 3 3 , 1 3 , 3 4 , 1 3 , 3 5 , 1 3 , 9 9 9 , 0 
1770 READX,Y:IFX=999THEN1790 
1780 S E T ( X , Y , 8 ) ; 6 0 T 0 1 7 7 0 
1790 F0RF=25T030i SET(F ,14 ,2 ) :NEXTF 
1800 F0RF=24T03I :SET(F ,15 ,2 ) :NEXT 
1810 F0RF"23T032iSET(F,16 ,2 ) iNEXT 
1B20 F0RF=22 TO 3 3 i S E T ( F , 1 7 , 2 ) : N E X T 
1830 F0RF«*21T034iSET(F, 1 8 , 2 ) : NEXT 
1840 FORF-17T0381SET(F,19,2 >:NEXTF 
1850 F0RF«"20T035» SET ( F , 2 0 , 2 ) : NEXT 
1860 FDRF=21T034|SET(F,21,2) :NEXT 
1870 F0RF-22T033 iSET(F ,22 ,2 ) iNEXT 
18B0 FORF=23T032:SET(F,23,2)!NEXT 
1890 F0RF—24T0311SET(F,24,2) : NEXT 
1900 FORF«24T03l iSET(F,25 ,2) :NEXT 
1910 PRlNTe428 ,CHR*(159) ( I PRINT«431,CHR*(159) ; 
1920 PRINT®269,CHR*(206) ; :PRINT®270,CHR*(205) ; :PRINT63 
01 ,CHR* (203 ) j :PRINT«302 ,CHR* (199>; 
1930 PRINT6333,CHR*(156) ; t PRINTG334,CHR*(156)) 
1940 FORF" 1T03: PR I NTC457+F, CHR* (223) ; : NEXTi FORF«=j T03: P 
RINTC462+F,CHR*(223)11 NEXT 
1950 PRINT8457,CHR*(215) ; iPRINTC466.CHR*(219) ; 
1960 D A T A 1 7 . 2 0 , 1 7 , 2 1 , 1 7 , 2 2 , 1 7 , 2 3 , 1 6 , 2 2 , I B , 2 2 , 3 8 , 1 5 , 3 B , 
1 6 , 3 8 , 1 7 , 3 8 , 1 8 , 3 7 , 1 6 , 3 9 , 1 6 , 9 9 9 , 0 
1970 READX,Y:IFX=999THEN1990 
1980 SET(X, Y, 2) t GDTOl970 
1990 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 READXiIFX-999THEN2030 
2020 POKE1504+AA,X:AA=AA+1s G0T02010 
2030 D A T A 8 E , 0 4 , 0 0 , 8 C , 0 6 , 0 0 , 2 7 , 2 9 , A 6 , 0 0 , 8 1 , 4 0 , 2 5 , 1 7 , 8 1 , 
8 0 , 2 5 , 1 9 , I F , 8 9 , C 4 , F O , B 4 , 0 F , 4 3 , F 7 , 7 F , F F , 8 4 , O F , B B , 7 F , F F , 
A 7 , 8 0 , 2 0 , D E , 8 B , 4 0 , A 7 , 8 0 , 2 0 , D 8 , 8 B , C O , A 7 , B O 1 2 0 , D 2 , 3 9 
2040 F0RF = 1TOSOiREADZZ*:POKE31999+F,VAL("tH"+ZZ*)!NEXT 
F 
2050 D A T A B E , 0 6 , 0 0 , A 6 , O O , 4 3 , A 7 , 8 0 , 8 C , I E , 0 0 , 2 6 , F 6 , 3 9 
2060 F0RF«lT014iREADZZ*:POKE32499+F,VAL("&H"+ZZ*>»NEXT 
F 
2070 RETURN 

Moon Land 
P Ingram, 
Stoke-on-Trent, 
Staffordshire. mm* 
THIS GAME for the unexpanded Vic-20 is 
based on an arcade game. The object of the 
game is to land your ship on any of the three 
red bases, the controls to do this arc: 7. • I .eft 
ahd C = Right, 

I f you decide that you cannot make a 
landing you can abort the mission by pressing 
the space-bar. This will launch your ship back 
into space but will use more fuel. When all of 

your fuel is used up you will fall to the surface 
of the planet. However you can still guide 
your ship to the landing base. 

When you land a ship you are awarded a 
number of points — the amount depends 
upon ihc speed of the game and the amount of 
fuel left. 

I f you crash you will lose one of youi six 
lives. A two-pari relocatable machine-code 
routine is used to reprint the background to 
prevent the ship erasing the stars, pari I (SYS 
673) saves the displayed picture in R A M ; part 
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 IUGI routine 
2000 Instructions, chr 

lower ram top 

The program works by looking at each 
colour location 38100 to 38905. The value 
Pecked at each location is loaded into the 

(continued on next page) 
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(continued from previous page) 
accumulator, this value is first anded with 15 
and then compared with the two chosen 
colours; if ii is one of the two chosen colours 
then the accumulator is loaded with the 
opposite colour, the program then jumps back 

SOFTWARE FILE 
and Pokes the memory location with the new 
colour. 

I f it is not one of the chosen colours the 
program jumps back and Pokes the memory 
with the old value i.e., no change in colour. 

This is repeated until all of the screen has 

been covered. 
I f the value Pecked at each location is not 

anded wilh 15 ihe program will not work due 
to the fact that che character colour is only 
four bits long but each location peeked is eight 
bits long. 

1 10 QOSUB2BBO IH-4BD : W-0 t L»3'F - It) • ((-£ 
230 n-etP-INT<Rf*KTI )«l7>«77©eiF.10 
234 FORG-ITOI0lFOKEB]70+0.37IPOKe3B090*G,5"f*:XT 
255 PRlNT-MgSr.ORei 'UlTflB* M)*SH1PSI "L 
P-.fi P R I N T ' H M H M I I M H a H F U a Cl 
260 K-P£EK( 197>IR=lN1(RtvD<Tl >*3>lF-F-.3 
263 POKEP*A,33"POKEPtn>38720,IIPOKC36070,IQ(P0KE36B77.253 
263 W-PEEK<P«A*££> 
270 TFK«32AKCP»rt<8l4£T>iEN10De 
280 IFR-eAH>X-p.lTnerMH.A.SS 
290 IFR-lAf-©K-64TVIENA-A.21 
300 IFR-2AN0H-64THENft><W3 
310 [Ftt-33THENM-rt«21 
31t [Ft(i>3<«TKENA-A»£3 
350 [F*< >32ANDM< >46TMENGB0 
360 FOROE'lTOHihChTiByS703t IFM> 13THENH-H-I 
383 IFF<0TK£NIE00 
•ISO F0RG»1 ITOFSTEP'l IPOKE3B890-G.2INEXTIGOTO26O 
430 irP«ft<8IO3T»IEN260 
600 IFM-37THEN700 
610 POKE36B77.200it.-L-l 
6 2 0 F D « S " 1 3 T 0 0 5 T E P - . L IP0KE36876 ,Sir-£XT 
630 rn INT ' n j a t M i u m m i i n r i irn -
6 3 5 FOROE«F»TO20O0IR*XT>SlTS7O3 
6 4 0 P0KE36877 ,©! IFL.<0TWEM3B8 
6 3 0 OOTO230 
7 0 0 P 0 K E 3 6 9 7 8 . 1 S 
710 CORJ-0TO2IFORT-20OTO220»POKE36B7G,Ti«:XTT,JiP0KE36G7C,0 

740 M-W»!00»INT<50O0/H*F> 
730 FOROE «0TO£0O01 NEXT I8YS703IOOTO230 
900 FORUE -10TO3BB0 i ( t « I 
610 PRlNT'lMMMMll^flhl OVER-IPRINT 
630 PR INT'm^M) LANOEO'N'B* IChO 
100B POKE36876,15iPOKE36B77,13ft 
1020 FORS-0TO7iPOKEP«rt,351 POKEf* • 30720 , I iF-r 

•U SCORED*W 

.21 IFF (OTHEHPOKE 

36677.01 GOTO1200 
1030 FORDE-OTO90 11-CKTiPOKEP .n«22 t307£0 ,2 
1040 POKEP-»A*22,38:FOROE»0TOS0:i>CXT tPOKEP*n«S£,39 
1030 FOROe-0TO90INEKTlSVS7O5 
1060 ITPtfl 22>7702THENft-ft-22 
t07« »«XT 

1080 POKE36B77.0!P0KE36878,0:GOTO260 

1810 POKE36878.15 
1££0 FORU*£33TO190STTP-5lPOKE36076,Uir*XT 
IP3B POKE3eB78,0:POKE3687G,8l lFL<0THEfM00 
1233 G0T0E6O 
2008 PRINT'JB' :P0KE366/S». 10 
2010 P R l K T ' l — — H O O H LntOERMI* 
2040 PRIMT-WMW* LEFT-iPRlNrT-lMWra RIGHT' 

PR I wr* maid KPACE • TO ARORT * 
2098 PORA-0TOS1 I IPOK.E7I60 .PEEK OE760 < A> i t*XT 
2090 FORA-0TO39'REAOZIPDKE7448 »A .2 : t«XT 
2i lo PRiNr>u'<PtiKE36e'''9.ttip0KC38e>6a.£55 
2130 rORrt-0TO38rS-lNT<RNO<TI>«308> 
»>4(l P0KF7702t6,46lP0KE3B4£2»S,7irCXT 
2 130 PR I N T " M H M H O H H H * * f m****•-.>.*fM" 
£160 1.^6/3 
2170 REHD2 I IFZ «-1 10 
£100 P0KEL,ZiL*l-*l'G0TO2t7B 
22BB POKES I,50iPOKE52,24tPOKESS,S0tPOKE36,24 
5216 SYS673 
SESE RETURN 
2250 0ATA24.36, 126,80, 126,36,66,231 ,24, 100, 131 ,0 ,0 ,0 ,0 ,0 
PP6P1 0ATA23S,255,233,235,0.8,0 .0 
2270 OrtTftSe.36.24.24,0.0.0.0.30.66.36.36,36.24.20,0 
££80 OATA162.0,189,22,30,137,136,24,169,242,30,137,100,23 
2280 UATrtlG9,22,156,157,64,26,189,242,138,137,28.27 
2300 0ATA£3£,££4,££0,£08,££7,86 
2310 OATA t ft?,0,188,136,24,137,22,30,183. 100,25, 137,242,30 
2320 OATA169,64.26,137,22.130.189.28,57.137.24B,130 
2330 0 A T A 2 3 2 . 2 2 4 , 2 2 0 , g £ 7 , 9 6 . - I 

Space hopper 
Gavin Day, 
Bungay, 
Suffolk. 

SOME TIMN AGO I saw for the first time, the 
popular arcade game Moon Buggy. I thought 
it would be good to write 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, if you fail down, you die. 
These must be jumped over. You have to gel 
as far as possible with one life. I f you think 
that's boring llien 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 will bu told 
your score and whether ii is a new high score 
or not. I f it is left like this for long enough, the 
computer will exit from 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 
of Your Computer by Myles Dunlop, The 
machine code scrolls the screen from right lo 
lefl. I used Pokes for printing 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 ii will have to be retyped 
in. Warning: Take a £ sign for A 4 . 

For those of you who are new to program-
ming, each subroutine is labelled with a Rem. 

5 REM MOON HOPPER - IS. OFTY 
7 PAPERO:INK7 
9 REM M/C COURTESY OF MYLES DUNLOP / JULY YOUR COMPUT 

ER 
10 A-19800 
20 READB: IFB=999THEN154 
30 POKEA,B 
40 A-A<1 
50 G0T020 
tO DATAHA9,128,<185, 128,HA9,187,(185, 129 
70 DATAKA9, 1 , * B 5 , 130, ttA5, 12B,#S5, 131 
80 DATA«A5 ,129 ,«B3 ,132 ,#A6 , I30 , *A3 ,13 l 
90 DATAN18, <169,40, 085,131 ,NA5, 132 
100 DATAH69,0, t»83,132, *CA, #D0,240 
1 10 nATA»A0 ,3 , *Bl , 131 ,1188,#91, 131 , *C8 
120 DATAWC8,#C0,39,»D0,245,*A9,32 
125 DATA#91,131,#88,#91, I3 ! 
130 DATAMA6,130,HE8,NEO,28 
140 0ATAWF0,5 ,#86 ,130 ,NIB ,990 ,198 , *60 
150 DATA999 
134 G03UB1500UDGS 
153 GOStlBlOOO'INSTRUCTION UP. 
160 REM INIT IALISE 
170 SC=0:LP»000:J«-000:PC-OtHS«tOO 
100 PRINTCHR*(17) 
200 REM MAIN LOOP 
201 CLS)PAPEROiINK7 
210 POKE775,255 
220 A*INT(RND <1> »1)+23 
230 REPEAT 
233 PC=PC+1 . 
240 PLOT37,A,126t PL0T37,24,126:PL0T37,23,126r PL0T37,2 

6,126 
2SO CALL#9800 

260 UNTILPC-37:PC-0 
270 X-40BG0 
280 POKEX,97:POKEX+1,98iP0KEX+40,99iPOKEX+41,100 
290 PLOT 10,3,"PRESS ANY KEY TO BEGIN" 
300 8ETZZ* 
310 CALL#9800 
320 POKEX,97:POKEX+1,98 (P0KEX+40,99iP0KEX+41,lOO 
330 POKE X - 1 ,32 ! POKE X+39,32 
340 A- INT<RND(1)*2)+23 
350 PL0T37,A ,126 :PL0T37,24 ,126 :PL0T37,25 ,126 :PL0T37,2 

6, 126 
360 K^-KEY* 
370 IFK*=- "THENG0SUB430 
380 IFPEEKCX+80)-32THENS70 
401 IFPEEK(X+41>-101THEN610 
402 J=J+1 
403 IFJ-050T HENPLOT36,21,1OS:PL0T37,21,106:PL0T36,22, 

I 0 7 : P L 0 T 3 7 , 2 2 , 1 0 B : J - 0 
404 LP=LP+1 
403 IFLP-023THENPLQT36,22,101:PLOT37,22,102| LP"0 
406 SC=SC+1 
429 GOTOSIO 
430 REM JUMP SUBROUTINE 
440 F0RN-1T04 
450 POKEX,97:P0KEX+1,98:POKEX>40,99:POKEX + 41 ,100 
451 A=RNDCl>»2+23 
452 PL0T37 ,A ,126 :PL0T37 ,24 ,126 :PL0T37 ,23 , I26 iPLOT37,2 

6 , 126 
460 CALL.#9800 
470 X=X-40 
480 POKEX+80,3?:POKEX+Q1,32:PQKEX-I,32:POKEX+39,32:PO 

KEX+79,32 
(continued on page 174) 
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Set course for Britain's biggest 
ever home computer exhibition -
The Computer Fair. Over 150 
stands will be packed at the show 
with microcomputers, add-ons and 
software. 

Earls 
Court 
June 
1 5 - 1 7 * 

Because it's held at Earls Court, 
The Computer Fair ts easy to travel 
to by car, bus or tube. So program 
the co-ordinates and make sure 
you're locked on course for 
The Computer Fair, June 15-17, 
1984 Earfs Court, London. 

^fX'Jf^ 
m m m 

LOCK ON COURSE FOR 
THE COMPUTER FAIR1 

It's a must for every experienced 
microcomputer user and it's the 
ideal way of seeing how useful 
and what fun home computers 
can be for visitors who would like 
an introduction to microcomputing, 
with expert advice on hand. 

'Practical Computing' 'Your 
Computer' and 'Computer Choice' 
magazines are sponsoring the 
show, so you can be sure a visit is 
worthwhile. 

(gmputer 
^^^^ ^ ^ ^ ^ ^ M Wf Personal computers 

S m Hoc* computing 
^ ^ ^ w r w m M Smsfl business systems 

^ M Opening times: t o - 6 riaiJy 10-5 last day 
^ H Admission prices: £3.00 for adults 

£2.00 for children under 16 and OAP.'S. 
* Trade day only, June 14 

^ l l i l i ^ T i n i ' 
; : •••••••• • 



SOFTWARE FILE 
(continued from page 172) (continued from page 172) 

1 0 3 0 INPUTI* 
4 9 0 NEXTN 1040 IFI*="N"THEN160 
SOO F 0 R N = 1 T 0 4 1050 I F I * » " Y " T H E N 1 0 7 0 
310 POKEX,97:POKEX+l,98:P0KEX+40,99:POKEX+41,100 1060 GOTO1030 
5 1 1 A = R N D ( 1 ) * 2 + 2 3 1070 C L S ) P R I N T " M N N O P N Q Q R S " 
5 1 2 P L 0 T 3 7 , A , 1 2 6 « P L O T 3 7 , 2 4 , 1 2 6 1 P L 0 T 3 7 , 2 3 , 1 2 6 : P L O T S 7 , 2 1080 P R I N T : P R I N T : P R I N T " YOU PATROL A MDON HOPPER 

6 , 1 2 6 AND " 
5 2 0 C A L L H 9 8 0 0 1 0 9 0 P R I N T " H A V E TO HOP OVER THE MOONSCAPE " 
530 X«X+40 llOO PR I N T " A V O I D I N G THE HOLES AND CRATERS U S I N G " 
540 POKE X-40 ,32 s POKEX-39,32 s POKE X-1,32:POKEX+39,32: PD 1110 P R I N T " T H E SPACE BAR TO J U M P . E V E R Y SD O F T E N " 

K E X - 4 1 , 3 2 1120 P R I N T " A LANDING PAD OR A JEWEL WILL A P P E A R " 
5 4 5 I F P E E K ( X + 8 0 ) - 1 0 1 0 R P E E K < X + 8 1 ) - 1 0 1 D R P E E K ( X + B O ) - I 0 2 T 1130 P R I N T " O N WHICH YOU CAN LAND TO GAIN EXTRA" 

HENGOSUB6IO 1 140 PR t NT"POINTS." 
5 4 6 1FPEEK< X + 8 0 ) - 1 0 7 0 R P E E K < X + B O ) - 1 0 8 0 R P E E K ( X + 8 1 ) - I 0 7 T I ISO P R I N T : P R I N T ( P R I N T T P R I N T " J b " 

HENGOSUB6SO 1160 PRINT" cd = MOON HOPPER (YOU) 
5 5 0 NEXT 1 1 7 0 P R I N T : P R I N T " I J " 
S 6 0 RETURN 1 1 9 0 P R I N T " KL » J E W E L " 
0 7 0 REM CRASH SUBROUTINE 1 190 PR INT t P R I N T I P R I N T " EF = LANDING P A D " 
5B0 P O K E X , 3 2 : P O K E X + 1 , 3 2 : P 0 K E X + 4 0 , I 0 3 : P O K E X + 4 1 , 1 0 4 1200 P L 0 T 5 , 2 6 . " P R E S S ANY KEY TO S T A R T " 
5 9 0 F 0 R N " 1 2 T 0 1 S T E P - 1 : M U S I C 1 , 3 , N , 0 : P L A Y 1 , 0 , 1 , S O O O I N E X T 1 2 1 0 G E T Z Z * : 6 0 T 0 1 6 0 
600 G0T0720 1 5 0 0 REM USER D E F I N E D G R A P H I C S 
6 1 0 REM LAND ON PAD SUBROUTINE 1510 FORY">L TOL 9 
6 2 0 P R I N T ; P R I N T J P R I N T ; P R I N T S P C ( 1 0 ) C H S * ( 1 4 2 ) " W E L L DONE 1 5 2 0 R E A D D T A : F O R I = D T A T O D T A + 7 
I ' M ! " 1 5 3 0 R E A D F : P O K E I , F 
6 3 0 P R I N T S P C ( 1 0 ) C H R * ( 1 4 2 ) " W E L L DONE ! ! ! ! ! " 1 5 4 0 N E X T I : N E X T Y 
6 4 0 F O R N " 1 T 0 8 S P I N G : W A I T 4 : N E X T N 1550 D A T A 4 6 B 5 6 , 1 6 , 8 , 4 , 3 , 7 , 9 , 1 9 , 6 3 

6 5 0 P R I N T : P R I N T : P R I N T : P R I N T I P R I N T " 5 0 0 1560 D A T A 4 6 8 A 4 , 2 , 4 , 8 , 4 8 , 5 6 , 3 6 , 5 0 , 6 3 
BONUS" 1570 D A T A 4 6 8 7 2 , 5 4 , 3 1 , 1 3 , 7 , 9 , 1 6 , 1 6 , 5 6 

655 WAITSO 1 S 8 0 D A T A 4 6 8 B 0 , 2 7 , 6 2 , 4 4 , 3 6 , 3 6 , 2 , 2 , 7 
6 6 0 FORM~T T O 1 3 1 F 0 R N = 1 T 0 3 7 : P L O T N , M , 3 2 : N E X T : N E X T 1 5 9 0 D A T A 4 6 8 8 8 , 0 , 6 3 , 1 0 , 1 2 , 1 6 , 3 1 , 4 0 , 4 8 
6 6 5 S C - S C + 3 0 0 1AOO 0 A T A 4 6 8 9 6 , 0 , 6 3 , 2 0 , 1 2 , 2 , 6 2 , 3 , 3 
6 6 6 P R I N T " P R E S S ANY KEY TO C O N T I N U E " 1610 D A T A 4 6 9 0 4 , 3 2 , 2 3 , 1 5 , 1 2 , 2 5 , 3 1 , 5 4 , 2 6 
6 6 7 G E T Z Z * 1620 D A T A 4 6 9 1 2 , 6 , 4 0 , 4 8 , 4 8 , 4 8 , 8 , 4 2 , 1 2 
6 6 8 F Q R N = 1 T 0 3 : G 0 T 0 4 5 0 t630 D A T A 4 6 9 2 0 , 0 , 0 , 0 , 1 , 3 , 6 , 1 3 , 2 7 
6 7 5 REM LAND ON JEWEL SUBROUTINE 1640 D A T A 4 6 9 2 B , 0 , 0 , 0 , 3 2 , 4 8 , 5 6 , 6 0 , 6 2 
6 8 0 PR I N T : P R I NT: PR I N T : PR I N T S P C ( 1 0 ) CHR* ( 1 3 8 ) "LOOO" 1650 D A T A 4 6 9 3 6 , 5 5 , 2 3 , 3 1 , I S , 1 3 , 7 , 3 , 1 
6 9 0 P R I N T S P C ( 1 0 ) C H R * ( 1 3 8 ) " 1 0 0 0 " 1660 D A T A 4 6 9 4 4 , 6 3 , 6 2 , 6 2 , 6 0 , 6 0 , 5 6 , 4 8 , 3 2 
7 0 0 F O R N - 1 T 0 6 : M U S I C 1 , N , 7 , 1 0 : W A I T 2 : N E X T : P I N G 1670 D A T A 4 6 9 5 2 , 1 8 , 6 3 , 6 3 , 6 3 , 6 3 , 5 1 , 5 1 , 1 8 
7 0 4 S C = S C + 1 0 0 0 1680 I 1 A T A 4 6 9 6 0 , 1 2 , 3 0 , 6 3 , 5 1 , 5 1 , 6 3 , 3 0 , 1 2 

7 0 5 X - X + 4 0 1 6 9 0 D A T A 4 6 9 6 8 , 1 8 , 5 9 , 6 3 , 6 3 , 6 3 , 6 3 , 3 3 , 1 8 
7 1 0 RETURN 1700 D A T A 4 6 9 7 6 , 1 8 , 5 1 , 5 1 , 6 3 , 6 3 , 3 1 , 3 1 , 1 8 
7 2 0 FORNR" 1 T 0 6 : LL*<0: P A P E R 7 : I N K 7 : P A P E R O L N E X T 1 7 1 0 D A T A 4 6 9 8 4 , 3 0 , 6 3 , 5 9 , 6 3 , 6 2 , 5 6 , 5 6 , 1 6 
7 3 0 C L S 1 7 2 0 D A T A 4 A 9 9 2 , 3 1 , 6 2 , 4 8 , 6 2 , 6 2 , 4 0 , 6 2 , 3 1 
7 4 0 P R I N T : P R I N T : P R I N T : P R I N T I P R I N T I P R I N T S P C ( 9 ) " Y O U R S C 1 7 3 0 D A T A 4 7 0 0 0 , 3 0 , 6 3 , 5 9 , 6 3 , 6 0 , 6 2 , 5 5 , 1 9 

ORE I S " { S C 1740 RETURN 
7 S 0 I F S C > - H S T H E N P L 0 T 1 0 , 1 5 , " A NEW H I G H S C O R E " : H S - S C 2000 C L S : O - l : P R I N T 

7 7 0 P L O T S , 2 3 , " P R E S S SPACE FOR ANOTHER GAME" 2 0 0 1 REPEAT 
7 8 0 P L 0 T 6 , 2 4 , " P R E S S " I " FOR I N S T R U C T I O N S " 2 0 1 0 A C I N T ( R N 0 ( L ) * 7 ) + 1 2 8 
7 8 8 D O K E K 2 7 6 , 6 5 5 3 5 2 0 2 0 PRINTCHR*(142)CHR*(A)" m n n o p o q q r 
7 8 9 REPEAT s" 
7 9 0 7 Z » » K E Y * 2 0 3 0 PRINTCHR*(142)CHR<(A)" m n n o p n q q r 
8 0 0 I F Z Z » = " "THENRUN o" 
B I O I F Z Z * = " I " T H E N 1 0 7 0 2 0 3 S 0 = 0 + 1 
8 2 0 U N T I L D E E K ( # 2 7 6 ) " 6 5 0 3 5 2 0 3 6 P R I N T : P R I N T 
8 2 1 G O S U B 2 0 0 0 ' D I S P L A Y 2 0 3 7 M U S I C 1 , 5 , 0 , 8 
1 0 0 0 REM I N S T R U C T I O N O P T I O N 2 0 4 0 U N T I L G = 6 
1010 CLSiPRINT" o n n o p n q q r s " 2 0 4 5 WAIT20 
1 0 2 0 P R I N T : P R I N T : P R I N T I P R INT 3 P R I N T " D O YOU R E Q U I R E I N S 2050 P I N G 

T R U C T I O N S ( Y / N ) 7 " 2060 W A I T 1 0 0 : G O T O 1 0 7 0 

Black Adder i r i r r W fit: 
ill 

Nigel Gray, 
Bolton, 
Lancashire. 

AT THE MENTION of machine code, most 
people scream and try to forget they had ever 
heard of it. One of the most attractive features 
of the Acorn Electron is its built-in assembler, 
which makes learning machine code so much 
easier for this type of person. For die 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 will 
run on a BBC Model B with M O S 1.2. After 
assembling the code, the program asks you i f 
you require instructions. On hitting Y it wil 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 will 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 fruit, lethal to your snake. What is more, 
even if the snake manages to eat the straw-
herry in time, the area around it is still 
contaminated, causing a mutant fruit to grow 
after the original time limit has elapsed. 

You can probably see that as the game goes 
on, and your snake gets longer and longer, and 
the screen begins to fill with poison fruit, it 
becomes increasingly difficult, until event-
ually il 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 ran the 
program, simply enter it in, and type run, 
whereupon the machine code will be 
assembled. Pressing a key will ask you i f you 
want instructions and — why not type it in 
and see? Or i f you lind 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. Nigel Gray, 53 Buttermere 
Road, Farnworth, Bolton, RI .4 ORJ, I.aues. 
In the listing please read a hash sign wherever 
there is a £. 

lODIhDXIOOO 
2OF0RIX-0T033TEP3 
3OPX-07. 
40(OPT IX 
30.HX EOUB 10 
60. HY EOUB 15 
70. TX EOUB 12 
SO.TY EOUB 13 
70.Count EOUO 120 

100. TefftpX EOUBO 
1 10. IwjlV ECXJS O 
120.T(.-i»pfl EQUB 0 
I 30.1.on EOUB 3 
MO. Dl r EIJOB O 
I50.X EQUD RND(30) 
160.Y EQUB RNU(24> 
1/0.Plot PHfl 
180LDfl*3J 
190.1SfifcFFFF 
200TXA 
210JGftfcFF£E 
220TYR 
230J3R6FFEE 
?«opi.n 
230JSm.EF£E 
260RTS 
270. Read Ll»fl»31 
2aOJ3HH-> fcfc 
290TXA 
300.1SRtrFFEE 
3I0TYA 
320JSHfcFF£E 
330LDAH135 
340J3R&FFF4 
350RTS 
J60.D»nokt LDX HX 
370LDY HV 
3flOLIW«224 
390JSW Plot:INX 
400JSR Plot)INX 

•llOJOFt Plot 
420RTS 
430. Dtor q LDX X 
440L I>Y V 
430LDAH223 
460JSH Plot 
470PTS 
400.Snafcf» LI)* Dir 
490CPX«0 
3OO8E0 Left 
siocfxm 
520BE0 Right 
3S0CPX«2 
34OBF0 Up 
330CPXH3 
560DCQ Down 
S70HTS 
oao.Le-lt JSR Toctch 
590LDAH32 
6001 DX TX 
4.101.0* TV 
620JSR Plot 
630LDX ItX 
640LDY MY 
650LDAH224 
660DEX 
670STX HX 
680JSR Plot 
690JSII Cdge 
700JSH ta i l 
7I0RTS 
770.Right JSR TeatCh 
750t.t)A«32 
74OL0X TX 
7SOLOY TY 
760JSR Plot 
770LDX HX 
7(WH.DY HY 
790 l.nA«?24 
0001 NX 
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SOFTWARE FILE 
BIOS IK HX 
820JSR Plot 
830JSR Edge 
840JSR T a i l 
850RTS 
860.Up JSR Testeh 
S70LDAH32 
8B0 LDX TX 
890 LDY TV 
900JSR Plot 
910LDX HX 
920LDY HY 
9 3 0 L D A I I 2 2 4 
940 OEY 
950STY HY 
960JSR Plot 
970JSR Edge 
980JSR Ta i l 
990RTS 

1230JMP Test X 
I 240. Ret LDX Ihr 
1250CPXII0 
1260BE0 Chi e f t 
1270CPXIU 
12Q0BE0 Chright 
1290CPXH2 
I300BED Chup 
1310CPXH3 
1320BEQ Chdnwn 
1330RTS 
1340.01eft LDX HX 
13SOLDY HY 
136ODEX 
1370.Read0 STX TempX 
13BOSTY TempY 
1390JSR Read 
1400CPXII129 
1410BED Increase 

1000.Down JSR Tostch 1420JMP TestX 
1Ol0LDAH32 
1020LDX TX 
1030LDY TY 
1040JSR Plot 
1050LDX HX 
1060LDY HY 
1070LDAH224 
10B01NY 
1090STY HY 
1100JSR Plot 
1U0JSR Edge 
1120JSR Tai l 
11 SORTS 
I 140.Testch LDX Dir 
1150CPX#0 
1160&EQ 01i-ft 
1 170CPXII1 
1180BED Oright 
1190CPXH3 
I200BFO (Mown 
12JOCPXH2 
1220BED Oup 

1430. Increase l.DX lempX 
1440LDY TempY 
1450LDA11224 
1460JSR Plot 
1470STX HX 
1480STY HY 
( 4 9 0 r N C L e n 
1500RTS 
1510.Or lqht LDX HX 
1520LDY HY 
15301NX 
1 540 JMP ReadO 
1550.Oup LDX HX 
1560LDY HY 
1570DEY 
1580JMP ReariO 
1590 .Odown LDX HX 
1600LDY HY 
16101NV 
1620JHP ReadO 
1630.Chi e f t LDX HX 
1640LDY HY 

2VOO.Te»tY CPY HYsBNE RetaiRTS 
2910.Tostx CPX HX:BNE RetaiRTS 
2920.Newt o i l LUX TempX 
29301.DY TempY 
2940STX TX 
2950STY TY 
2960PLA:PI A 
2970RTS 
29B0.F» n i ah LDAH1s STA&711PLAIPLA: RTS 
2990.Counter DEC Count:BEG Ch«nge:RTS 
3000. Champ- LDX X: LDY Y-.JSR Read:CPXH128:BEQ EndsLDAH 

2261LDX X j LDY YsJSR Plots.End RTSs I 
3010NEXT 
3020A-SET 
3030MODE4 
3040PRINT Do you want inst ruct iDnd?IV/N)" 
3050A* »GE T * : I F A * - " Y H THENPROCINSTRUCT 
3O60PR0CSETUP 
3070PR0CDEFINE 
30B0CL S:COLOUR 129 
3090PRINITA&<0,3>}" 

" iTAD(0 ,29) ;" 
3100F0RI»3T029:PRINT 1AB(O,I);CHR*32; TAB(39,I);CHR*32: 

NEXT 
3 1 1 0 C 0 L 0 U R 1 2 8 : C O L O U R 1 
3I20CALL Dsn a I:c 
3130CALL Dtarq 
3140CALL Snake 
3150CALI Counter 
31601 f ?S<71 = I THENG0T03310 
3170IFINKEY(—66)THEN?Dir"2 
3180IFINKEYC-98)THEN?Dir-3 
3190IF[NKEY(-86)THEN?Dir=0 
3 2 0 f i I F l N t S E Y . ( - l f t Z ) T H E N 3 D i . p » l . . 
321OFORN^OTOSO:NE X T 
3220IF ?Count»0 THEN PR0CNEW 
32301 FTC otint = 12STHENG0T03130 
324060T03140 
32&ODEFPROCNEW 
3260S0UND1,1,100,5 
3270?X=RND(3Q)i?Y=RND(24)*4 

1650DEX 
1660 .fteadch STX lempX 
1670STY TempY 
16SOJSR Read 
1690CPX#I28 
1700BE0 Dead2 
1710RTS 
1720.I)ead2 JMP Fin ish 
1730.Chri ght LDX HX 
1740LDY HY 
17SOINX 
I760JMH Readch 
1770.Chup LDX HX 
17B0LDY HY 
I790DEY 
1800JMP Readch 
18(0.Chdown LDX HX 
1820LDY HY 
1030INY 
I840JMP Ri'juJch 
18SO.TestX LDA Dir 
IBfcOCMPHO 
1870DEG Xle-ft 
1880CMPM 
18908E0 Xright 
1900CMPM2 
1910BEQ Xup 
1920CMPH3 
1930BEO Xdown 
1940JMP Ret 
1950. Xlef t LDX HX 
19601. DY HY 
1970DEX 
1980.ReadX STX TempX 
1990STY TempY 
2000JSR Rend 
201OCP X H130 
2020BEQ Dead I 
2030 JMP Ret 
2040.Dead I JMP F in ish 
2050.Xr iqht LDX HX 
2060LDY HY 

2070INX 
2080JMP ReadX 
2090.Xup LDX HX 
2100LDY HY 
21IODEY 
2120JMP ReadX 
2130.Xdown LDX HX 
2MOLDY HY 
2ISOINY 
2160JMP ReadX 
2170.Edge CPXIIO 

1BOBEO I)i.*»id3 
2I90CPXH39 
2200BEQ Dead3 
2210CPY*3 
2220BEQ Dead3 
2230CPY»29 
2240BE0 Dead3 
2250RTS 
2260.Dead3 JMP Fin ish 
2270-Tai 1 LDX TX 
2280LDY TY 
2290DEY 
2300STX TtrmpX 
231OSTY fcmpY 
2320JSR Read 
2330JSR Jump 
2340LDX TX 
2350LDY TY 
2360INY 
2370STX TenpX 
2380STY fempY 
2390JSR Read 
2400JSR Jump 
2410LDX TX 
2420LDY TY 
7430DEX 
2440STX TempX 
2 4 5 0 S T Y T e m p Y 
2460JSR Read 
2470JSR Jump 
24H0LDX TX 

249OL0Y TY 
2500INX 
2510STX TempX 
2520STY TempY 
2530JSR Read 
2540JSR Jump 
2550RTS 
2560.Jump CPX#128 
2570BEQ I ey.tn 
2S80RTS 
2590 .Testn LDX TempX 
2600LDY TempY 
2610CPX HX s BED TestY 
2620CPY HYs BEQ Test* 
2630.Reta DEY 
2640JSR Read 
2650STX&70 
2660LDX Ti»mp X 
2670LDY TempY 
2680INY 
2690JSR Read 
2700CPXH128 
2710BE0 Coup 1 
2720.Test l e f t LDX Te«pX 
2730LDY TempY 
2740DEX 
2750JSR Read 
2760STXS.70 
2770LDX TempX 
2780LDY TempY 
2790INX 
2Q00JSR Read 
2810CPXH12B 
2B20BEQ Comp2 
2830JMP Newtai1 
2040. Camp 1 CPXt.70 
2850BNE Tent I e f t 
2860RTS 
2B70. Comp2 CPXI.70 
2880BNE Newt.nl 
2B90RTS 

32B0X7.-?X:Y7."?Ys IF (USR (Read) AND&FFOO) DIVtx 1OO™ 128 THE 
N GOTO 3270 

3290?Count=128 
3300ENDPR0C 
331OPRINTTAB(1,4 > ;"You are dead You grew to a leng 

th of "?Lon 
3320S0UND1,1,0,10 
3330PRINT''" Do you want another game(Y/N)" 
3340«FX15,1 
3350A*»GET* 
3360IF ft"Y"THENG0TD3030 
3370ENI) 
3380DEFPR0CDEFINE 
3390VDU19,0 ,3 ,0 ,0 ,0 |V0U19,1 ,1 ,0 ,0 ,0 
3400VDU23{8202;0;O;Of 
3410VDU23,224,231,231,231,24,24,231,231,231 
3420VDU23,225,226,54,127,127,127,62,28,8 ,0 
3430VDU23,226,R,28,62, I27 ,62,28,8 ,O 
3440E NDPROC 
3450DEFPR0CSETUP 
3460''HX=10:?HY-15 
3470?TX-12:TTY»15 
34B0?Count=128 
3490?Len=3 
3500->Dir«0 
35IO?X=RND(38):?Y=RND(24)+4:IF (USR(Read)AND&FFOO)DIV 

S.100=128THENG0T03510 
35207*71-0 
3530ENDPROC 
3540DEFPR0CINSTRUCT 
3550CLS 
3560PRINT'•*'TAB(10)"***»»«»SNAKE*»»»*»«" 
3570PRINT'"You are a snake in a garden." 
35B0PRINT'"You must eat the s t rawberr ies , "CHR*225^ w 

fcich eventuoi i y mutate in to poisonous f ru i t" ; 1iCHR*226 
" which you must not eat" 
3590PRINT"You also d i e i-f you crash in to the wall or 

eat yoursel f" 
-t600PRINT'"A—UP N-LEFT" '"Z-DOWN M—RIGHT" 
361OPRINT "Press any key to continue" 
3620A-GET 
3630EN DPROC 

The Sirus Grid 
Andrew Farlow, 
Widley, 
Portsmouth. 

THIS GAME FOR the Vic-20 requires 3K 
expansion and a joystick.The instructions are 

as follows: 
A choice of skill is available before you 

start. 
You have been sent to the grid, where you 

will be required lo collect the light discs, 
which will be in each of the four corners of the 
grid — if you have chosen an easier level of 
skill there will only be light discs in the i»p 
corners of the grid. 

Growing horizontally from ihe middle left 

and right of the grid and vertically from the 
top of the grid, there is a living wall. The 
horizontal walls will grow towards the centre 
of the grid; you will 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 will also lose a life — 
the white cross will be placed according to the 
current skill level. The higher the skill level 

(continued on page 177) 
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ZXMICROFAIR 
ooiri 

ronsEiio 
BEAI . 

MWJKSff ON APRIL 
28th 
/A h. 

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 61.25 

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 t ime 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! 

mrf" _ 

LI I D E SPECTRUM 
n i n e SOFTWARE 

CHOOSE FROM OUR VAST RANGE 
FREE 26 page CATALOGUE with lull details ol our range of over 280 
dtff cront programs for the ZX SPECTRU M. All hired with the consent of 
the publishers. Whether you prefer to ZAP aliens, gel lost in an 
ADVENTURE game. EDUCATE your children. CALCULATE the family 
finances or COMPILE machine codc programs WE HAVE THE RIGHT 

TAPES FOR YOU TO HIRE. 
FASTSERVICE 

We stock up 10 60 manufacturers' original copies of each tape (over 
3000 lapesin slock), and can normally despatch yourtapes theday we 

receive your order, and we always use first ctass post. 
LOWEST PRICES 

We believe our prices are Ihe lowest of any library, yet we oiler Ihe 
LARGEST range of titles. Hire up lo 3 tapes at a lime.for 2 wanks, for 

only £1.07 each (inc. VAT & p&p), 
FREE TAPE HIRE 

For a limited period, wc will sent! your first tape (your choice) FREE, so 
join our library now. You can't altord NOT to! If you've tried another 
library and are wary of our claims send a stamp and we'll gladly send 
youacopyofourcalalogue-we'reconfidentyou'lljoinwhcnyou see it! 

200 Muigrave Road, 
Chcam, Surrey SM2 6JT 

OFTWARE 
m 

I enclose cheque for £6.00 for LIFE MEMBERSHIP and I understand (hat 
myfirst tape hire wilt be FREE. If .within 28 days. I'm nol delighted withyour 
service you'll ielund my membership lee. 
Name 

Address _____ 

YC5 

ORIC AND SINCLAIR 
COMPUTERS 

nclar } — 
nclar 

i 

One i compiler* <S8K [143 iCKli 
ft?" Oric colotii prmtw £134 IC123* 
CI40 Now Sinclair OL Computet ("495 
([4551 [470 >j«.v., Sinclair OL 
Cnmpiil." T4D5 t£4S5i £-175. Smclat' 
Stwclmm 48K 1131 l£13l| f 143. 
Sfxrclnim 1<SK [101 !£105! [117, 
MCIKI'IW! no l£65l £75. RS232 
inlerltfic 170 11651 [75 ainnv 
microiltivis ctifKidncs t8 l£8i £0. 32K 
rrwminiy uiwitlli' kit lot ISDCCUum 
niSufr 2 iii il 3 nnlyi f31 |[28i £30 
fumi Miti«i tlnil l<» the Sr>u:i'om 
including speech iimi, sound 
synlhosijfr, amplilier IHIII loysiiclc port 
[50 I[50) £G2. Fute> lull sized FDS 
keyboard tor Ihe Spectrum mil' proper 
space tiai [hi IIWI 167 Spectrum 
piintai tnlorl.ir.ns with cablOJ 
Centiomcs £57 l£53l t~h8, RS?3? £35 
;C33i (38. ZXo»mt(n r n ; so 5 
printer rolls C13 itlOl £21 /X81 
computer £45 <£441 C04 ZX81 1«K 
I.im p,icts [28 <[25} £30. 

COMMODORE COMPUTERS 
Commodoro 64 £204 (£1841 [201 
Vic 70 E 10* I £971 [1 17 Conve'in' to 
jilow most ord'naiv mono cassatiA 
recordes lo used wilh ili? Vic 20 
-<r>aCommodore64 £l0 95l£l 11 £13. 
Bawi oackage; - cassette convmint 
< compatible cassette -ecoritei £3/ 
i£38! [44 Commodore cassatte 
recoido- [43 I[441 £50 Certl'omcr: 
printer into'lflcos for Vic-20 and 
Commodoic 64 [45 (£44) [50. RS232 
printer interface ('45 |[4d[ [50 * 54 I 

Orsc drives £233 (C209L £234. 1525 
Pnnlw [235 !£220! £245. 1 »26 
Punter I 350 113301 £360. 
ACORN COMPUTERS 
[ection £203 i£209- £229. dHt: 
Model 13 [404 l£357: [•'.87 M 
Coteui monitor C228 l£229! £319. 
KrMidn rlcnj|>lf! density d'Sk intorfare 
aysttm loi hrirfi [139 [C125I £130. 
3' Floppy rl.se Java [178 (£1601 
[ l DO. 80 track douliitr s.ded 5.25"' 
d"ves Sin qle 400/800K f?45 
i[2301 £250, Dual 800-16001 [455 
114201 (450 

PRINTERS 

Brother HRS [18b t[171i C190 Epson 
RX80 £ 305 >r271) £302. Epson 
PXSOr T [346 ([3iei f346 Stnny/a 
CT| CP30 £22S (£218i [240 Epson 
FX80 [440 £408! £438. Epson 
MX 100 3 £40-1 (£4651 £495. OM 
Mlerolmc 80 £213 l£197i [238 0«i 
viicrolne 84 [831 Combined moti.x 
printers arte electric typewriters 
Brother £f>22 £173 ;f166i [186 
Brother EP44 £258 if 23S! [260. 
Snuih Corona TP1 Daisy whetil pnnters 
C25? I£225' £255 One colour pr nn-
[134 rl'123i [140. Interfaces to nm 
(itr .iliovi: printers 'iom Vic and the 
C no indole 8 4 [ 4 5 | [ 4 4 | £-30. Wtr 
r.iii r'.iafi(ily mterfacos lo run tie aDOve 
|innt:-i-. tinm Sh;.up computers £58 
(£52) £St> 

SWANLEY ELECTRONICS 
The Computer Export Specialists. 

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

.v<)(;i,/>y {jjtir.r 111 par Atlpriccs arc inclusive, UK prices .ire shov..i fust jnd include 
pnjtr Aivl VAI Hit: 3i«;(vNf prwe <n brackets is (/» export customvrs KUtO(H> Aivl 
•:<rJtitte* msixcil trir »n;i»f posf.i.OP The rrwd puce is for export customers outside 
f»ri>()r> tinctiidm;/ Auslrnhtr del ;n\d includes insuredttitmailpostngo Olt'C'.i) vdflu 
: veicome. 
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(continued from page 175) 
tlie higher the white cross, and so the less lime 
you have to collect the discs. 

Another difficulty is a laser, which will 

SOFTWARE FILE. 
move from left to right along tile bottom of 
ilie grid. This will randomly fire a laser bolt 
which is lethal. 

When you have collected all ihe discs you 

must go down to the bottom of the grid, 
where this is a door — marked D — there you 
must wail until you are let in. You will then 
go onto the next grid skill level. 

1 POKC36873.931P0KE36B78,13 
3 PRIWT'LI* 
3 POKe37879 ,BW 
7 Poi teseees. f fss 
i s PaRB>74E4 ' ro743a (P0Kce ,o i rc»T 
20 UO-7IBS 
23 FORN-2 lOTOBSOi FORE-NT0N»4 SPOKE 36876, E 11CXT 
38 F 0 R T - 0 T 0 3 l l « X T 
40 HLAUUD 
4 3 POKCUD.OD 
3 0 UO-UO»L 
33 «XTlPOKE3«<l76,0 
too OATAO,24.EO.iee,es.tee,ise.en 
1 10 DATA 126, IPfi, 12G, 126,3b, 11)0,4.6 
ISO DATA 126,I2G,128,126.38.36,30.06 
130 DATA6,36,36.16,124,16,40,68 
140 DATAO,0,233, 12s. ies, 140, no. i«s. ie» 
SEE P O K E 3 6 3 7 O , I 3 
NO PRINT-jmmmm-i 
£30 PRINT'tf WICK GRID 00 YOU* 
,?40 P R I N T - A M1SH TO A T T E S T • 
230 PRINT'** THE LCt*R THE OR ID -
see pRirsrr-*i THE EASIER >" 
870 PR INT -m PRESS A KEY FROMII-OmiHMMMil ' ' 
200 QETSRBIlFSR«-*-TH£H2BO 
3lO EH"VAL(SR»>ISR*-1• 
320 P0KE36079.172 
340 HCM COPYRIOHT AKWtfU FARLOWIC) 1003 
3 3 0 M L M T ' I M M K H M N B T H E S I R U S GRID * 
3 0 0 P R L W M M T 1_EVEL-(SR 
3 7 6 C S - O I S I - S R « 1 0 / 2 I L I »3LSM»BIBB1LC-J 
300 Y D - B I 3 6 - 9 R » 2 2 
3 9 0 LJ«» 'CCC-
4ee> oosueieeo 
4IE PRIT^T-gMroRio'FSR 
420 PK' I N T ' M t a a a | | M | l a a | | : v r f . M B I " I L J • 
4 3 0 P0KE3C874.B 
4 4 0 POKES 1 7 4 , 4 
430 IF8R<2THEK«>OKC77 7B,209iPOKE7/97,>ta 
460 1F3R >ITWENPOKE7770.609IP0KE77B7.216IPOKE0122.2I1 
470 1F8R >2 THE ra* [IKE 7 7 70 , 2 6 9 • POKE 7 / 8 7 , 2 1 H I POKE8 122 .2 I I I POKES I 30 , 183 
46B X I • 7 9 0 0 l Y 1 » 7 / 3 B 1 X 2 * 7 9 2 1 
480 8 H - 7 8 I 0 I A W - 1 
300 PflKE YD *3672© ,1 
SIO OOSL1B710 
312 POKESM ,0'P0KE3H+2H ,LC 
313 !Fl.e»lTMEM.C-2lOOT032e 
31T IFLC-2THEN.C"! 
see PRINT*«MMMaMMMMM.lvESaHM"'Lls 
310 POKER I 74,4 
34B PRINT-MMMaaHKCORE-lSC 
330 SM>*M<I I POKESM,23©I POKESM-1.219 
3 6 0 IFSM>8182THEH>0K£SM,2 I9 ISM-B167 
37o [FI.« i7T>irn--o roosouase 
3 9 0 IF PEEK < 7 7 7 6 > < >289AW)PEEK C77871 < >2 IOTItEtJt_"J • 1 7 
380 IFCJ- I7AN0P£EK<9 I22>< >2 UANQPEEK <6 138> O I93THENCJ •fUPClKE3t076, 

2DOiO=ni0.3iCO •17 
666 IFD-]l*TCO>THEhP0KE36e7G,O 
GEO IFPEEK(3G87Q ) -SOB AMDPESK <6H<22 >-4TMEN1070 
SJO IFXK7eaOTMEt4>OKEKL . i IS IX I - X I > I 
646 IFK« > 7 9 2 2 THE KTOKC X 2 , 2 19 <XS"X2- 1 
636 IFYK7734THEWOKEYJ , 2 1 9 I Y l - Y l » 2 2 
6 6 6 POKE INT<H1 > , 2 3 O I P 0 K E INT( Y1 > , 8 3 0 I POKE I N T ( H I ) , 2 3 0 
6 7 6 X 1 » X I • ©. 1 4 I K 2 . X 2 - 0 , 141 I F A V - I N I ( H V ) T H E N Y 1 « Y 1 » 2 2 
6 8 6 IPX I>79110RY1}Y00RX2< 7 9 1 1 T H E N I 1 0 0 
6 9 6 IFRNDC0><E.2AM}CB< > I7A1C$M< > 9 1 / 4 THENSOSUB 1 4 7 6 
7BB A V - A V T » . 2 3 L 0 0 T 0 3 1 0 
7 1 0 P O K E 3 7 1 3 9 . 0 1 P 0 K E 3 7 1 3 4 , 1 2 7 1 U - P E E K < 3 7 1 3 7 ) I L I O - C < U A F C 4 > - 6 ) 
726 Ul —( (UAhef)>-a ) • U£" ( CUANO 16 >-0> iU4»<<UA«>32>-0> 
738 U<PEEKC37l32>lU3--<<UMMll2a>«B>IP0K£37l34,23S 
746 1FU6< >BAN0PEEK.<SH-22>< >£30AN0PEEK (SH-44 > •SJSTHENSH-SH-22< 

Fl--23tPOK£S»>22.«l 9ICF-I7 
730 IFCF-17THEHCF-BlPaKESM«44,21B 
760 IFUlt JO'lNai'CCK <SH«66 >< >230THCNSH»SH»22ir I »22 iPOKCSH-22 ,2191 CF-17 
776 IFCF-17THEKP0KESH-44,219 
7 0 6 1FU2< >0AM)PEEK<SH-1 >< >230AM3PEEK <SH-2>< > 2 3 3 T H E N S H - S H - I I CJ <• 17 
7 9 6 | F C J M 7 T H E N C J - 0 I F [ - - L tPOKESH* I , 2 1 9 1 POKESH»23 . 2 19 
800 IFllSC >OAhOPEEK(SH* I X >230AtC!PEEK <SH»2 > < >243THCN5II>6H* UCJ07 
9 1 0 1FC J »I7THEM ; J - 0 t F[»1:POK ESH- I 19•POKESH * 2 I . 213 
9 2 6 I F U B O O A M ) O 2 < ) 0 T H £ K F L - - E 3 
£30 1FU0< 50ANDU3< JOTHÊ F 1 - 1 
84 6 IFU l< )Ortr<JU£< >Btn£»F 1 -El 
930 IFUt<>6AN0U3< >6TVtCNF 1-23 
EEE ( F U 4 < > 6 T H C F * . - I 7 
878 RETVRN 
890 H"KH 

8S0 FORM-BTOB 
BOO POKEM.1/4 
3 1 0 P0KE3C977,2OO-H 
PPB FI-IRT-OTOlOllsCXT 
93B tFM-INT<K2>THFM<2-X2i1"P0KEM.230:C0SUB136B1OOTO1000 
840 ' tFM-(MT(Xl>1HEh«l-XI-I IP0KEM.2301OOSUB1360!OOTO1960 
930 1FH»IMT(Y1>TWFMV 1 » Y I • £ 2 IPOKEM.230•006UB13601OOTO10CO 
960 IFH( 77C0TIIENPOKEM, 2 191 OOTO 103.1 
970 P 0 K E 3 6 8 7 7 . 2 0 S - H 
960 P(lKE«iH.0iPOKeSH«22,LC 
9'JO V0KEH.219 
1COO M ' M t F I 
1010 IFPEEK<M> 1 W 3 3 0 R P E E K 4 M I >>833THEN 1030 
1020 NEXTtPOKCM-FI ,219 
1030 lPSR<2THEriP0KF777n,209 IPOKE 7 / 9 7 . 2 18 
1046 IFSR >1THENP0KE7770,209:P0KE7770.218•POKES122.2 I I 
1030 IFSFO2T» lCNP0KE777B,203 lP0KE7767 .2 te iF0KC8 l22 ,2 l 1 IPOKC0139. 193 
1060 P0KF36377,OlPOK£3Ba76.0 'RETUHN 
i o / o r n i n r n ~ n r i r n n i T n W I I I I I I I B M I H I in i D o r f m a 

A0VAI4CE TO LEVEL * ! 5H» | 
1680 Y0-YD-22>CB«0 
1030 P R I N T ' N - I lSR«*.Rt I I SC-SC "3001 S I «SK » 1 0 / S ! OOTO-lOB 
I1B(5 l . t - L I - ] t |R.LI»OTHEN1370 
l t ) B IPL I - 2 T H E H L I » • " C C • 
1120 I F | . ( - l T H E r * . l * = - C * 
11 so i f i i r iiiiiumi 
1140 IFI, I • ] THENPKIHT ' W a n a M t ! L I F E LEFT- lOOTOI 166 
u s e PR INT ' i M M t U M l ' l ILl # IVES LEFT* 
1160 F0PMJ- IT05 
I I/O FDRP-206TQ ] oesTFP-I iPOKE3C0/6 , Rlf-tXT 
I180 FOBR>ieOT02OOiPOKe36876.R:NEXT 
1190 NEXT>P0KC3SB7E,O 
1200 00SIJP1220 
12lO G0T0446 
l £ 2 0 FORF•200T0230 I I UKM'ETOE >31POKE36876.NINEXTIhCXTlP0KE360/6 ,B 
1223 PR1NT-H") 
1230 AB- "M • 
1240 rOR'l-0 1020 : PR 1UTA*; IP0KE36877.20B ;hCXTipRINT-|-) 
1230 POKE8 18*1 . IS? IPOKE3O904.61 POKE9 103 , I92 IPOKE38903 ,6 
1 2 6 0 M'l- l -vi I I t W i n H i f H - t -
1270 F0RA»BT020lPR1NTUV1INLXT 
1200 PP1NI W I iFORA-OTO? I IPR I H T - » r " ) i t t X I 
1290 P O K C e i 8 4 , 2 l 9 l P n K E 3 O 9 O 4 , 6 I P O K E 8 1 9 3 . e i 9 l P 0 K C 3 e a 0 3 , 6 
1300 rOKE3>iW// -OiFORT-6TO' lOlNEXTTlFORE-2O0TOI7BSTEP-t iPOKE3SO77,El 

1«XTIP0KE3S977 .0 
1310 FORF-100TO 1»B•POKE3B973.ClNEXTlP0KE36673,0 
1320 FORP»760OTOBI63S7FPP2lP0KCP,233"KCXT 
I33B FORP*770ITOBlBSSTEP22"P0KEP,24 3ihCXT 
1340 PWINT-»S«GR1D" !SR 
1330 RETURN 
I Jl-0 POKE38377 ,0 I fORN" lBBT02AOiP0Kt3(m/B.NINEXTtSC-SC«* I IftETURN 
1370 P O K F 3 F 6 6 9 . 2 4 0 l P M I M r - w J M M a 0 A M E O V E R * 
1300 P R I N I ' M YOU SCORCO-ISC 
1390 FOSN-23BT0100&TCP 1 IF0R6-MT0N-4STEP- I IPOKE3EB7B.O• MEXTtNEXI 
1400 FORN>2»0TO190STEP-| tPOKe.TBB76,Nlf«XT 
1410 P0KE3RB76.O 
1420 P R l N I - a PRESS THE FIRE * 
1430 P R I N T ' H BUTTON TO* 
1440 P R I N 1 * « PLAY A0A1N" 
1430 WAIT37137 ,321 LW IT371 37, Jif ,22 
1460 RUN 
14 70 GO$U07IO 
14B0 P0KE36073 ,140 
1490 PUKESH.6>P0KC8H*22,LC 
1306 FORKL-SMTOSM-418STEP-BB 
1310 POKEKL.194 
1320 IFPEEK(SM>»194 THEM>0KE36977,01QOSUB13B0 
I33D NKXf 
1340 FORKI.-SMTOCM 4 1 USTEP - 2 2 I POKEKL , 2 I 9 
1330 f * X T 
1560 POKE3RS7S.O 
IS70 RETURN 
1380 FORT«OTOIO0ifCXI 
1300 P0KE3BB73.OIPOKE36B77.130 
16C0 CI - S H - I i F . ' - a t l . | t t 3 - S H - 2 2 J ( 4 - B H . 2 2 l E = - » H - 2 J l E f i - S H > 2 3 
1610 P O K E E l , e i l P O K C E 2 , l 2 4 : P O K E C 3 , 9 e i P O K E E 4 . 1 2 3 I P 0 K E E 3 , 7 0 1 P 0 K E E 6 , I 12 
1630 P O K C E 1 P 0 K E E 2 , 2 1 9 1 P 0 K C C 3 . 2 1 9 1 P 0 K E E 4 . 2 1 9 1 P 0 K C C 3 , 2 1 9 1 

P 0 K £ E 6 , 2 I 9 
1630 E 1*E 1 - 1 :E2 *C2 ' 1 l £ 3 « E 3 - 2 2 l E 4 - E 4 »2? 1E3-C3 i>3'E6=EB »23 
! « t a l F r 3 - $ H - 1 3 2 T H E N I 6 6 0 
I 6 5 0 GOTOie ie 
16RO FORE • 13OT0E401 P0KC3BB77 ,E • T 
1670 FORT-OT020«t l«XT 
ISBO FORE"E4OTO20OSTEP-1 IPOKE30077,C1 NEXT 
1690 POKE36B77.0IOOTOI100 

Back-up 
John Chippendale, 
Basingstoke, 
Hampshire. 

THIS PROGRAM will enable you to make back-
up copies o f pracikally all Basic and most 

machine code programs. 
Load the program and when finished it will 

run itself. T o get oui of ihis press Run/Stop, 
this should cause a sound to be heard. This 
can be stopped by pressing the Run/Stop and 
Restore keys. When all is ready the program 
can be Run and first time round the computer 
will show: 

PRESS PLAY ON TAPE 
OK 

The computer will not display Searching 
although it is really. It will also only load the 
first pari of a program if the program is in two 
or three pans. When it has loaded the firsl 
pari, another sound will be heard. This means 
the computer is waiting for the original 
cassette to be replaced with a blank cassette. 
After this the screen will show: 

PRESS PLAY ON TAPE 
OK (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 

. M 

The Jenart dedicated range of computer 
carrying and storage cases. 

Designed respectively for 
ELECTRON,DRAGON & B.B.C.MODELS 

Attractively cons'ructed in a heavy-duty antique vinyl finish, your 
computer will lit snugly into Ihe coloured foam-lined interior. All edges are 
sturdily double-bound for added protection against accidental knocks, and the 
adjustable straps arc made of real leather. 

An Invaluable accessory for the portable computer, these cases are 
available to you at less than the cost of most computer software. If you 
are In any way dlsatlsfied with a Jenart product, we always undertake tof 
refund you money (including postage) provided it is returned to us 
undamaged within fourteen days of delivery. 
•All cases have a reinforced carrying handle 

ELECTRON CASE: 
Holds computer, transforme 
leads, welcome tape and the two 
instruction manuals fit into a special 
inside pocket. £10-95 

DRAGON 32 __ 
& 64 CASE: 
Holds computer, transformer, 
leads & Manual £12-95 

B.B.C CASE; 
Holds Computer, 
Instruction Manual, and v 

all leads. £13 -95 .^ 

These prices include postage and 
packing (U.K. only) and V.A.T. Please 
enquire about bulk order discount 
rates, send cheques or postal 
orders to: 

19 SPIRE LAKE, BISHOPS NYMPTON, SOUTH MOLTON, DEVON, EX36 4NY 
Telephone: Bishops Nympton (076-97)693 fcJJI^Si 

A QUALITY BRITISH HANDMADE PRODUCT S E S 
* Jona/I Tt.iJmg are Ihe sole manulaeiurefS ot the Jena/1 deil>c.it£nl 1.11191: of comptilcr L.irryino cases. 

For ZX81 
SPECTRUM 
BBC 
TRS80 
APPLE 
NASCOM 
VICPET'64 
(Please stale) 

Every computer needs 

CHATTERBOX II 
"Listen creep. I am the leader. 

IAXE US TO 
YOUR IE*oiri SPffrn 

srwHtsis 
Uf 
WILLIAM Sloan: 
iftsitMS 

1 NEW! PITCH 
| EXCLUSIVE! CONTROL 

TV CHATTERBOX II can say anything! 
Genuine phoneme synthesis - not just recorded 
speech - hence unlimited vocabulary. 
Programmable pitch for more natural intonation 
(exclusive to Wm Stuarl Systems)- solid tone 
cabinet for quality sound - integral beep/music 
amplifier, PLUS expansion socket for BIG EARS 
voice recognition system. Full instructions 
technical notes and software supplied with this 
outstanding educational unit. 
DEALER ENQUIRIES WELCOME 

As seen on BBC TV "Computer Programme" 

* B I G E A R S * 
SPEECH 
INPUT 
FOR ANY 
COMPUTER 
Hugely successful Speech Regmlion System. 

sofiw 
ONLY £ 4 9 

complete wilh microphone, soltwaro and lull 
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 

ZX81/SPECTRUM 
MUSIC SYNTHESISER (Stereo) , 
* 16 LINE CONTROL PORT < 
Play 3-part music, sound ctfccts. drums eic Full 
control ot 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. 

NEW! 
VIBRATO 
CONTROL 

Full instructions software included. 
Add keyboard to make a live performance 
polyphonic synthesiser' 
Note: up lo 3 units can be used simultaneously, 
giving 9 music channels & 4810 linos 

AMAZING VALUE 
AT ONLY 

£19.50 (KIT) 
£25.50 (BUILT) 

THE COMPOSER u 
Synlnesistr Music r j j 
Prog'â inif - y 
Enter & play 3 pari haiwony 
Includes cemonsliations. 
ISpeclrum ZX81 irrcommcnded E7 I 

ZX ARP/DRUMSEQ 
Fascinating syrmcsse' 
demonstrations Generates 
a jtornattc socuonees and 
(Hays l?nm keyboard Some 
v.eird eKects < Spoctrum; £ 6 

TALKING HANGMAN 
Fof Cnarerbox' 
The classic game 
claims its victims / /.vVi .1 
witnaaiy vocal ' " 
uccompsnimenl (Spectrum) E6 

CHROMACODE?????? 
Can you deluso Ihe bomo by 
CiBCtng (lit? beciul 
Comoinatwn befoul lir-e runs 
Ô P Wi!h Chaileraox vrnce 
output ISpecltum) £6 

COLOUR MODULATOR 
RGB m. HAL UHF out (noi fOi ZX) 

KIT £ 1 6 
BUILT £ 2 2 

Please add VAT at 15% to prices. 
| Barclay Access orders accepted by telephone 

All enquiries 
S.A.E please 

WILLIAM ffirHouse 
C i r n I A D T Nr Salisbury 
^ 1 • Wiltshire SP4 OOZ 

L S Y S T E M S L e d Tel 098 064 235 

WILLIAM ffirHouse 
C i r n I A D T Nr Salisbury 
^ 1 • Wiltshire SP4 OOZ 

L S Y S T E M S L e d Tel 098 064 235 

WILLIAM ffirHouse 
C i r n I A D T Nr Salisbury 
^ 1 • Wiltshire SP4 OOZ 

L S Y S T E M S L e d Tel 098 064 235 
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(continued from page 177) 
The screen should not change at all. When 

the cassette is in press I'lay and Record and 
then press Return. The sound will then stop 
and the computer will Save the program that 
has been loaded. When it has finished the 
screen will be cleared and Ready appears. 

I f Run is typed in, the computer will run 
the program it has just loaded, this is why 
SYS256 must be used to re-run the program. 
The display this time will be different and 
also a beep will not be heard unless Poke 
36878,15:SYS256 is entered to re-run it. This 
time the screen will show: 

PRESS PLAY ON TAPE 
OK 
SEARCHING 
FOUND abedef 
LOADING 

When the program has loaded, replace the 
original cassette again and press Play and 
Record again not forgetting Return, the 
screen will then show: 

SAVING abedef 
The screen will go blank when it has 

finished and to re-run use the instructions as 
above. 

Sometimes on loading a program the screen 
might be lilled/half-filled with random 
characters. This is nothing to worry about 
because the program will still work. 

SOFTWARE FILE. 

Utilities 
T P Love, 
Portsmouth, 
Hampshire. 

THIS PROGRAM provides two utilities to liven 
the Dragon's text scrcen; the inversing of any 
rectangle and the wrap-around of any 
rectangle. Run the program and press any of 
the keys to see them in action. T o use these 
utilities in your own programs you need only 
add lines 10, 20 and the data statements to 
what you have already. Then if you want to 
inverse, for example, the box with T . L . 
corner at 170 and BR corner at 340 type: 

PRINT@170"";:USR01 (340) 
Using this method you can get all the 

inverse numerals and punctuation that is 
unavailable directly 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 i R E A D Y : R O K E 2 5 6 + X , Y : N E X T 1 2 2 DATA 168 
8 5 S Y S 2 3 6 124 DATA 1 6 9 , 1 
9 0 DATA I B S , 1 , 1 6 0 , 2 5 5 , 3 2 , 1 8 6 , 2 5 5 , 1 6 9 , 1 2 6 DATA 1 6 2 , 1 

0 , 3 2 , 1 8 9 , 3 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 • ATA 1 6 0 , 2 5 5 , 3 2 , 2 1 3 , 2 5 5 1 3 2 DATA 1 6 2 , 1 2 8 
104 DATA 1 6 9 , £ 0 0 134 DATA 1 6 0 , 1 
1 0 5 DATA 1 4 1 , 1 2 , 1 4 4 1 4 0 DATA 1 6 9 , 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 O 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 9 1 7 0 DATA 1 3 3 , 0 
1 0 9 DATA 1 4 1 , 1 2 , 144 1 8 0 DATA 1 7 3 , 6 2 , 3 
1 1 1 DATA 1 6 2 , 7 0 1 9 0 DATA 1 3 3 , 1 
l i s DATA 1 8 9 , 6 5 , 3 2 0 0 DATA 1 6 9 , 0 
1 13 DATA 1 5 7 , 1 2 8 , 1 2 1 0 DATA 1 7 4 , 6 3 , 3 
1 14 D A T A 2 0 2 2 2 0 DATA 1 7 2 , 6 4 , 3 
1 15 DATA 1 6 , 2 4 7 2 3 0 D A T A 3 2 , 2 1 6 , 2 5 5 
1 2 0 DATA 1 7 3 , 6 0 , 3 2 4 0 DATA0 

Dragon utilities. 

10 CLEAR200,32562: DEFUSRi=ScH7F33: DEFUSR2=8<H7F37 
20 FORI=1T0179:READX$:X=VAL("&H"+X$):T=T+X:P0KE32562+I 
, X : N E X T I 
30 IF T<>20751 THENPRINT"ERROR":END 
40 CLS6:PRINTQ201,"DEMONSTRATION";:PRINT6236,"PROGRAM" 
; :PRINT@76,"TESTING";:PRINT@105,"1..2..3..4..5"; 
50 IFINKEY$=""THEN50ELSE PRINT039,"";:I=USR01<152) 
60 IFINKEY$=""THEN60ELSE PRINTQ202,"";:FORJ=1 TO13:PLAY 
"P86":I=USR02 < 246):NEXTJ 
70 G0T050 
80 DATA10,8E,0,1,DC,8B,FD,7F,E8,7F,7F,EA,BD,8B,2D,C3,4 
,1,B3,7F,E8 
90 DATA8E»0,1,10,83,0,20,2D,7 183,0,20,30,1,20,F3,F7,7F 
,EB,8F,7F 
lOO DATAEC,10,BC,0,1,26,23,10,BE,7F,EB,A6,A4,88,40,A7, 
AO,5A,26,F7 
110 DATA8C,0,1,27,6A,1F,20,C3,O,20,B3,7F,EA,1F,2,F6,7F 
, E B , 3 0 , 1 F 
120 DATA20,El,10,BE,7F,E8,31,A5,31 f3F,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,BC,O,1,27,12,IF,20,83, 
0,21,F3,7F 
150 DATAEA,IF,2,F6,7F,EB,30,1F,5A,20,DE,10,BE,7F,E8,BE 
, 7 F , E E , F 6 
160 DATA7F TED,A6,BO,A7,A4,5A,27,5,31,A8,20,20,F4,FC,7F 
,EB,DD,88,39 

Clock. 
3 OEF FNft<X>«lNT<X/10>»16+<X-INT<X/l0>*10> 
6 POX.E/92 , 193 
10 A0»4Si5? 
£0 FORC-0TO91tREftOH* 
30 L»flSC<LEFT»<H«,1>>-48 
40 R°ASC<RIGKT*(HS,I)>-46 
30 POKEAD+C,<L+<L>8>«7>*16+<R»<R>9)*?> 
60 f«XT 
70 DATAAg ,ce ,A0 ,08 .DC ,23 , 7F ,S0 ,00 ,0® , A2 ,03 ,AD ,0A .DC ,20 .00 .00 ,PiE ,66 ,AD,03 ,DC 
BB UAT02B,00,60,AO,08,0C,A9,8A-8D.02,04,80,03,04,AS,07,80,02, DO,00,03.08 
30 DATA4C,31,EA.48.29,F0,4A,4A,4A,4ft,18,69,60,90.00.04,68,£9,OF,1B,S3,B0 
100 DATA3D,01,B4,A9,87,3D,00,O8,9D,0t.08,60 
110 OATA78,A9,60,80.14,03,AS,00,80,13,03,58,60 
l£0 SU"AD*48:SH-IMT<EU/256):SL=SU-SH»236 
130 JH"INT(AO/256 >IJL"AD-JH«£56 
140 POKEAO *9,SLIPOKERQ +9,SH 
130 POKEAD•I 6,SL sPOKEAD + 17,SH 
160 POKEAO »£4,SL1POKEAD +23,SH 
170 P0KEAD*81,JLIP0KEAD*86,JH 
173 P0KFf5R334,PEEK C36334>0R 128 
ISO SYSAD+79 
183 P0KE56333,PEEK<36333>AND1£7 
180 H^»UT"H0URS*?HiP0KE3S331,Ft#»(H> 
£00 It^UT-MI MUTES* I MI POKE36330 ,FNA<M> 
£ 18 IIn*>UT"SEC0M3S*)S« P0KE363S3,FNA(S >IP0KE5S3R6,0 
ape r-tu 

Clock 
P Brett, 
Pasturetields, 
Stafford. 

r 

THIS PROGRAM FOR the Commodore 64 
displays a clock at the top of the screen while 
other programs are running. It uses a built-in 
hardware clock, locked into the mains 
frequency, which provides BCD outputs. 
Line 5 defines a function to convert 
decimal to BCD — binary coded decimal. 
Line 6 disables the restore by pointing the 
NMl vector at a RTl instruction in the 
kernal ROM. 
Line 10 defines the starting address of the 
machine code — this can be altered as 
the program sorts out any relocating. 

The program should be saved before 
running as it news itself on running. 
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Phone Ken Walford on 01-6613139 or clip the coupon 
IP In am interested in advertising in your July issue. 

Name 

ie. Please let me have details. 

Job Title 

Company__ 

Address 

Telex YCOJly 

Mail this coupon to Ken Walford, Advertising Manager, Micro Bnsiness, 
Quadrant Honse, The Quadrant, Sutton, Surrey SMS 8AS, UK j ^ Q u a d r 
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ADVENTl 

E SUITS 

M A R C H ' S COMPKT ITION o f f e r e d 
adventure addicts the chance to 
escape from the confines of the text 
and the TV screen. In conjunction 
with Melbourne H o u « we arc send-
ing eight finalists to Pecklbrtun 
Castle where they will act out .1 real 
adventure. 

T h e problem wc set was part of an 
adventure r.amc that has yet to be 
played, and there was considerable 
argument among our panel of experts 
as to what the solution should be. Wc 
finally decided that the hest item to 
drop would be the bread while the 
most useful object to pick up would 
be the bunch of keys. 

Keep the torch 
Clearly you could not a fiord 10 

drop the torch; adventure locations 
arc often badly lit so some source of 
light is vital. Water was thought to 
be more valuable than biead 0:1 the 
grounds that you can survive longer 
without food than drink. Jabbarl's 
own suggestion (hat the bread should 
be retained for use in laying a trail 
was dismissed as less relevant. 

Since the immediate objective is to 
open a door the bunch of keys were 
given preference over the dagger and 
stall. Choosing between the three 
charactcrs was, however, more 
dillicult. 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 
rare ly t r u s t w o r t h y . O b s e r v a n t 
readers will have noticed that Chrom 
has tlie power to magically change 
his name — to Chron in the course 

of a single article — a piece of 
sneakiness that docs not inspire 
confidcnce. Elthin and Jabbarl, by 
contrast, seem both stout-heaited 
fellows likely to give their all in a 
scrap. 

Our own preference was for Elthin 
— his smaller stature makes him 
more suitable for those twisty little 
passages commonly found in adven-
ture games. But Jabbarl would 
undoubedly be useful in battering 
down doors which the keys failed to 
open. 

In view of how evenly matched 
these two arc wc decided not to rule 
out entries whose choice did nol 
agree with our own. Anyone who 
selected the right objects was in the 
running for a place in the final. 

T h e tiebreaker asked competitors 
to give their reasons for enjoying 
adventures. A common theme was 
that adventures ptovide an cscapc 
from the burdens of reality. John 
Hrooman-Wrexham gave the reason: 
"escapism from the real world and 
income tax". Marcus Groan, Bristol, 
made the same point with "one fifth 
of my dole buys mc an cscape and a 
goal". 

Others simply enjoy the challenge 

of a d v e n t u r e s , G e r r y Love l t , 
Wcston-Super-Marc, admitted can-
didly, " I realise my potential for 
guile, stealth, imagination, cunning 
and plain nastiness"; while as Mike 
l.ewis, l.ondon, put it, " if you're a 
thief, magician, or an assasin, there's 
no fun like monster bashin". 

Runners-up prizes 
This last entry is to be sung to ihe 

tune of the Thompson l ocal adver-
tisement — if you remember it. Alan 
Berg, Wardlcy, was equally tuneful 
with " to live the impossible dream, 
to beat the unbeatable foe . , 

All these gain a visit to Peckforton 
Castle. The last three places in the 

linal go to Alan Berg, Lancing, for 
"drowned, to: luted, lost, but still at 
least I 'm back in time for tea: so S J 
Rhodes, Luton, for "intellectual 
stimulation beats arcade simula-
t ion" ; and to Carole Holmes, 
Relford, who summed 11 up with 
" e n j o y a b l e adven tu res con ta in 
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 magnificent 
climax". 

!'or the runncrs-np there were ten 
Melbourne House adventure games. 
These were won by the following 
competitors: C Wong, S Olseii, A 
I.ucas, G Edwards, M -Sly, K. Ross, 
A Cerezo, N' Olncr, R Collimon, A 
Cameron. 

£54.45 
EACH 

+ £1.15 
f or cow & packing W 

NEW 
SPECTRUM 
KEYBOARDS... 
T h e S a g a 1 E m p e r o r has an 
ex t ra 2 8 ' e x t r a s p e c i a l s ing le 
b u t t o n f u n c t i o n keys 
nc lud ing: 

Graph ics . D e l e t e . Edi t . C a p s 
L o c k . S * x + - = . . : : " 
Microdr ive I n t e r l a c e 1 
c o m p a t i b l e , d e d i c a t e d cursor 
keys s h i l t e d a n d not s h i f t e d 
-J v.-. ,ite '.Uiii'-r.Vrvi !(it -Vrsv o> axe 

T h e Z X S p e c t r u m 
i s l h e b e s t H o m e c o m p u l e r 

/ 

WOKING COMPUTER CENTRE 
32 Chertsey Road, Woking, Surrey. Telephone: Woking (048 62) 23845 

lor So f tware , b o l h educat iona l 
and g a m e s . The ma in f law is of course 1 he 

^ , 0 k e y b o a r d . T h i s C l a s s i c 19.5 x 7.5 x 1.5" keyboard v 

f u s i n g a r e d e s i g n e d t o a c c o m m o d a l e l h e Z X B i a n d S p e c t r u m / 
personal c o m p u t e r . A p ro less iona l fu l ls ize Q w c r t y " / 
k e y b o a r d h a s b e e n d e s i g n e d . w i l h full travel k e y s a n d a y ^ 
full size spacebarSpecial f u n c t i o n s a r e s t r a l e g i c a l l y . _ , : f 
P l a c e d f o r r a p i d p r o g r a m m i n g a n d e a s e o f u s e . / ' ^ 
Des igned today f o r u s c r s o f t o m o r r o w . y o u c a n / 
play I h e fastest of g a m e s wi th the greatest of y 
e a s e . l t s e a s y t o a s s e m b l e i o o . y o u n e e d 
1 S c r e w d r i v e r a n d 5 M i n u t e s - S i m p l e ! / . ^ 
Avai lable in a W h i t e hous ing wi th / ^ 
grey and w h i l e k e y c a p s . s 4 ? J ^ ' / / 

' J ' r J" / 

/ 

/ 
1 

/ 
/ ^xwj 

Tracie e n q u i r i e s (04862) 6 9 5 2 7 S e e us al the M i d l a n d C o m p u l e r Fair N E C . M a y 41h-7th, S l a n d V2 . 
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Blast off to ADVENTURE 
Create and solve ADVENTURE 
programs on your Spectrum, 
Commodore 64, Dragon, Oric or 
BBC Micro. 

CREATING ADVENTURES ON 
YOUR ZX SPECTRUM -
Peter Shaw and James Mortleman. 
Create and solve Adveniure 
programs on the Spectrum with 
this exciting new book which 
includes five complete major 
programs, plus chapter alter 

chapter o? hints and tips to help you 
wnte your own programs. Chapter 

neadinqs include Creating Locations; Picking Thinqs Up; 
Monsters; Adding Graphics; and Adding to the 
Vocabulary. Just £4 .95 and you're up and away 

CREATING ADVENTURE PROGRAMS ON YOUR 
COMPUTER — Andrew Nelson. 1: your computer uses 
a version ol Microsoft BASIC, Ihen this book is for you. 
•t contains three complete Adventure programs, along 
wiih extensive documentation lo help you create and 
solve Adventures. Suitable for use with the Commodore 
64 Dragon. Oric, BBC Micro. Sinus, IBM PC and 

Apple, you'll find this book an 
easy to-understand 
primer on Adventure creation. 
The full-length urograms 
include WEREWOLVES AND 
WANDERER and TI IE AFTERMATH 
OF THE ASIMOVIAN DISASTER. 
This book is just £4 .95 

Interface Publications, 9-1L Kensington High Street, London W 8 5NP. 

Please E^iKi m e the following books i enc lose I 

• Crea t ing ADVENTURES on your ZX Spec t rum 
Shaw/Mortiemari — 4 9 5 

L j C r o a h n g ADVENTURE p r o g r a m s on ycu r C o m p u t e r 
Andrew Nelscn - £ 4 9 3 

N a m e ; 

Address: 

INTERFACE 
PUBLICATIONS 

Ci imi book tfltdft uppieud Sir lite Computer fcokwioi . 
i^Lnvcolr. Royj. CStcn, Bwninaham B276PA (021 7077544. letex 234361) 

HEARING IS BELIEVING 
Tete Sotmd 
SPECTRUM BEEP BOOSTER 
TELESOUND ix r e a d y bui l t arid 
t e s t ed so t h a t y o u c a n get t h e 
ful l s o u n d of y o u i 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 co lou r . T h e un i t is e a s y to 
fit in 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 ful l 
f i t t ing i n s t r u c t i o n s a r e 
p r o v i d e d . 

TELESOUN0 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 u l t ra 
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 a n incredible 2xl.3xlcm 
and lits 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 a r e 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 
a re c l e a r l y s h o w n in a 
d i a g r a m tha t c o m e s w i t h 
ful l f i t t i ng i n s t r u c t i o n s . 

TELESOUND FEATURES 
• SOUND AND VISION TKETHIS FDR USED REALISM 
. ItEP YOLL'HE COJtTBOlLAEtl rROK A WHlSPtR TO A R0U 
• KEYBOARD CLICK CUAUT HEARD TO ASSIST PROGRAM i NISI 
• PROGRAMS CAN BE MEMO WHIN 8f INC LORDED • NO SOIOERINC OR CASE CU11INC RtQtllRLD 
• AOSITIONAl AMPLIFIER NUT NCCISSAR1 • SLPSHATE POWER SCPPll NOT RtQtlKIO 
• lists NO HIMORIT SO WORKS WITH ALL PRDCRAKS • COHPATIKU WITH All OTHER ADDONS 

1NCISHNC HICHHUVI 
TELESOUND comes c o m p l e t e w i t h easy lo f o l l o w f i t t ing 
instruct ions a n d costs £ 9 . 9 5 i n c l u s i v e of post, p a c k i n g 

etc. P lease state your computer w h e n o r d e r i n g . 

COMPUSOUND 
UJHAt tMS 

Overseas 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) 

CARDIGAN ELECTRONICS 
* * 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 " BUILDERS * * 
* * I D 3 5 STEPPER M O T O R S * * 

I L o w c u i r c n t t v v c l C t 2 f )0 e a c h i p & p C 5 0 u p t o 1 0 m o t o r s ) 
• • R S 3 0 3 4 2 7 8 S tage D A R L I N G T O N D R I V E R <v*H d r i v e T W O 
S t e p p e r M o t o r s ) i w i l h p i n o u t d a t a ) £ 2 . 2 5 v t i c h l i ne , a & p a n d 
h a n d l i n g ! . 
• ' R S 3 1 8 - 4 3 1 , S O L I D S T A T E R E L A Y f 1 0 . 2 6 l i ne , p & p a n d 
h a n d i n g ) . 
• " R e t a i l p n e e l is t a v a i l a b l e of RS C o m p o n e n t s w h i c h c o u l d b e 
t i s e h i : . i n c l u d i n g S e n s o r s . M o t o r s . R e l a y s , e t c . e t c . o n d A L L t h e HS 
c o m p o n e n t s q u o t e d i n t h e b o o k D iY R o b o t i c s o n d SMISOTS w i t h t h e 
E33C M i c r o , b y J o h n B i l l i ngs l v , o n i c c e i p t o ( s t a m p e d , a d d r e s s e d 
e n v e l o p e o n l y ( i>ouk a l s o a v a i l a b l e f 7 , 9 5 inc . p f i . p l . 
i N o t e : W e u u n n o t s u p p l y R S t r a d e c a i i i l o g u e s . ) 
' ' N E W S T A B I L I S E D P O W E R S U P P L I E S . made l>v B i e m i o f I t a l y 
for C B u s e r s ' G 5 V A T i a n s f o m w j r ' M a * 3 a r n p u a t 1 3 . 8 v o l t s 
' I n t e r n a l l y a d j u s t a b l e f r o m d r u u n d 7 l o I D v o l t s " E l e c t r o n i c 
p r o t e c t i o n w i i r - C u r r e n t l im i te r ' G r e a t v a l u e l o r r o b o t e x p e r i m e n t e r s 
it on ly E I 3 7 5 i n & P f S . O O e a c h u n i t ! . 

( W o a re o * f « n n g t h o r n t o t h e e x p e n e n r e d h o b b i s t o n l y , as w e w i l l n o t 
b n o f f e r i n g a f t e r sa les s e r v i c e o n t h e s e u n i t s ) 

" S B C M i c r o C o m p u t e . - T 3 9 9 ' A c o r n E l e c t r o n E 1 9 B ' C u m u r a D i s c 
D r i v e s f r o m f I 6 B ' T e l o i o x t A d a p t o r E 2 2 5 t S e c u r i c a i d e l i v e r y o n 
a b o v e i t n m s C 9 . 0 0 ) 
"O i l Pnn t { l i s t i n g p r i n t e r for BBC M i c r o ) CSS t p & p r i . O O ) ' N o w in 
s t o c k . A e o m s o f l 3os i i >css r a n g e f ? 4 . 9 5 i n c . p & p e a c h d i sc 
p a c k u y o . W e a l so s t o c k p r o b a b l y t h e w i d e s t t a n g e Of s o f t w a r e a m i 
t i o o k s . i n c l u d i n g G a m e s . E d u c a t i o n e n d B u s i n e s s , fo r t h e BBC 
c o m p u t e r in W e s t W a l e s a l o n g w i t h <i l a r g e s e l e c t i o n o f p e r i p h e r a l s 
i n c l u d i n g m o n i t o r s , p r i n t e r s , d u s t LOVCIS a n d R O M F i r m w a r e e t c . e t c . 
A l l p n e o s i n c l u d e V A T at 1 5 % j u a l a d d r e l e v a n t p q a l u g u . A c c u s e a n d 
V i s a a c c e p t e d . 
A l a r g e se l l a d d r e s s e d , s t u m p e d e n v e l o p e is e s s e n t i a l fnr a!1 ( i nqu i r ies 
or i n f o r m a t i o n . 

Cu l le rs d u e t o d e m a n d , s t o c k s c a n v a r y da i l y . . . p l e a s e p h o n e for 
d e t a i l s 

CARDIGAN ELECTRONICS 
Chanccry Lane, CARDIGAN, Dyfed (West Walesl 

Tel: 0 2 3 9 6 1 4 4 8 3 (10am to 5pm Mon Sat} 
Closed oil day every Wednesday 

(and Easter Monday and Tuesday) 
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THE HOT WARE PEOPLE 

Written by Mike Wacker 

As the last remaining soldier of an 
army of 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. 



C H A L L E N G I N G S O F T W A R E 



To . . . B e y o n d Competition House 
Fomdoo Rood. Market Harborough. 
Leicestershire LE19 9NR 
Ploam tendme.,. Qty Xotol Price 
KRlECSPIELfd. 95 
UP PERISCOPE £6.95 
GOODNESSGRACIOUS £6.95 
SSACHIUES(OtSC;f 19.95 

I oncloso a Postal O r d e r / C h e q u e payable to 
Beyond, or charge m y credit card. 

Cord Number 
Atcevs.1 V«sa -lOcloio o^ ncco»ory) 

Name 

Address . 

SPACFSTATION ZEBRA £6.95 
f$YIKON £7.95 
SPEH&OUND £5 . 95 

IM E LORDS OF MIDNIGHT £9.95 

BEYOND HOTLINE 
0 8 5 6 3 4 5 6 7 

GRAND TOTAL 

u II price* include p&p J 

. Post tode_ 

Signolure. 

PHoi'. rvitr me d<rfaH Hte'luftr tMtBtr^'So^^t <M>. 

YC 6 J 
BEYOND Competition House, Farndon Road, MARKET HARBOROUGH Leicestershire LE19 9NR. 



EVERY PICTURE 
TELLS A STORY 

GP550.4 CORRESPONDENCE PRIMER 
Standard dot-matrix and near letter quality 

printing. Print speed 50 cps (DP) or 25 cps .\LQj 
modes. 8fonts. £299.00 

commodore 

CP 100VC COMMODORE 
EXCLUSIVE DOT-MATRIX 
PRIMER 

UuiJt exclusively for VIC 20 and (rt. 
Full graphic printing including all 
J 7(' characters. 30 cps printing 
speed. Supplied complete with 
dedicated cable interface. £229.00 

GP50A LOW COST DOT-MATRIX PRINTER 
5" width roll printer. 40 cps printing speed. Graphics capability. 

Ml modes can he intennixed on a single line. Alternative colour ribbons 
optional with ivplacement ink reservoirs. 

Available shortly is a dedicated Sinclair Specirum version. I*138.00 

//you want lo make the most of your micro* 
sooner or Utter you11 need to add on a printer. !<> help 
with preparing and debuggingprograms for 
example. Or preparation of reports. Or cataloguing, 
word processing and file listing. 

Low Seikosha prices mean you can team up 
with the printer you want sooner rather than later. 
The wide range interfaces with virtually every 
computer from a Dragon or Spectrum right up 
to 1 pp/e and IBM. 

Designs are sophisticated 
performance is versatile and reliable 
and quality is ailyoirid expect from 
the name Seikosha. 

Get hold of the full picture -
ask for a demonstration at one of the 
dealers over the page. 



( utpi i rrus 

LYNX1 

OP 7OOA COLOUR PRINTER 
4-hammer impact dot-matrix. 7 basic colours 
with 30 colour shades. I.-tuque ribbon arrange-
ment permits multiple colours in one pass, 
(rraphics dump interfaces for Apple and BBC' 
Micro available as options. Low noise level. 
£489.00 

U, L 

CP 100AS SERIAL 
DOT-MA TRIX PRIMER 

Serial version of the CP 100A. Ideal for 
Spectrum with microdrive, New lira in 
and imr. £229.00 

CP500A PERSONAL 
DOT-MATRIX PRIMER 

A development of the extremely 
popular Seikosha 100A. 
50 cps printing speed Full graphics 
capability Paper width adjustable 
up to 10". £249.00 

DRG Business Systems, Peripherals Division. 13/1-1L \nx Crescent. Hinterstoke lioaci Heston-super-Mare, Avon BS24 Of) X. 
Telephone: 0934419914. Telex: 444761. 
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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!). 

-

' . M O K 
Kevin Toms Some of the features of the game:- Kev,n 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 
I • 7 skill levels 
I • Save game facility 

Comments about the gome from press 
end our customers 

"FOOTBALL MANAGER is The best g a m e I 
have yet seen on the Spectrum a n d my 
personal favourite of all the games on any 
micro... To the ordinary person it Is art 
excellent view of whal c a n be done In the 
field of computer games. . . The crowning 
glory of Ihis g a m e is the shortset pieces of 
match highlights which show little stick men 
running around a pitch, shooting, defending 
a n d s c o r i n g , I t Is a compulsive g a m e bul 

ieople who cannot fake g a m e sessions of 9 
ours or so, which h a p p e n e d on one happy 

Sunday, will be 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 ( spent the 
best part of the weekend playing it. Since 
then I have returned to it more often than 
any other. The truly addictive quality of this 
g a m e is the remarkable w a y it mirrors the 
real football manager's problems... 

sonal Computer Games - Summer 
1983} 

T 

Versions coming soon for 

BBC*!}' (Endof March) 

Commodore 64 
Oric 48K, Dragon 

etc. 

Actlort from ttie Spectrum version 

"I am writing to say what a great game It is. I 
have spent over 45 hours on it." (Mr. D. 
Featn - Gloucestershire.) 

Available from computer software stockists nationwide, including jHflja I'ii 

Prices; Spectrum 48K £6.95 
ZX8116K £5.95 

[N.B.30GRAPHICS ARE NOT INCLUDED IN 
THEZX81 VERSION). 

Oversea* orefco odd £150 

To order by mall (p&p free) send cheques or 
postal orders to: 

Xckflctlre Gomes 
7A RICHMOND HlLL.BOURN8VlOUTH.BH2 6HE 

Dealers! For urgent stocks send rg< 
your headed notepaper direct to 

our address. 
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48K SPECTRUM 
An educat ional g a m e to rival the best g a m e you ever 
played. 
F E A T U R I N G : 
Addict ive g a m e format . 
4 levels of g a m e play + 4 levels of spelling. 
Create your o w n w o r d lists or use internal list. 
Superb 3-dimensional an imated graphics. 
Fast and smooth machine-code act ion. 
Top score display. 
Game pause. 
C I 0 0 PRIZE C O M P E T I T I O N (details w i th cassctte} . 
Great en joyment tor all ages, w h e t h e r 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 

MICRO 
MAINS 

BBC Micro 
ZX Spectrum 
unexpanded VIC 
Electron 
ZX8I 
Apple 
PET -
Commodore 

AM sof tware for the 
above computers. 

MICRO MATHS 24 orogrwn revision or sell imiiori course 10 0 Level. 
£24 &0 (except ZX81 C12 501 
BRAINTEASERS (BBC. Elccuon. C3M 64 ES 90 " . an interesting 
and ornusmg cnaHttng* you'll liko tins Imok 

FLECTRON USER 
PICTURE PUZZLES :QBC & Elnciroo only. Early learning tun 
using educational tests 3D graphics t"6.i>0 

ANIMATED ARITHMETIC leeches using rnoving colour pictures Inot 
wordsi Ages 3 8. E6.50 Idisc f7.50). 
MASTER MATHS 'Apple. Pet and CBM 64 only). 50 urogram 0 LCVQI 
course O' t e a e n c ' s airs, amazing granhrcs. 
" . . the programming stotHfurd is high- The programs nw robust 

TIMES EDUCATIONAL SUPPLEMENT 
IMMEDIATE dispatch Micro Maihs, ami Master Mains. Phone or send 
orders or requests lo' free catalogue 1200 programs' to: 

WiuM tenders Mans cdt/cttw! sr.'rwv-c 
lOii(/i!>uiers <n 24 count'>tSt. LCL 

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

| ^fj^L j 
GENEROUS TRADE 
DISCOUNTS. 

PUT YOURSELF IN THE 
PICTURE HERE. 

Bristol: Dewco Computer 
Sciviccs. (0272} 76994. 

rn>-
215015. 

KMGLAND 
AVON 

wen Comput 
(272) 76994. 

BEDWRDSHIRE 
Bedford: Bedford Mier 
computers. (023*) 2 

BUCKLNGHAMSHLRII 
High Hyrombe: Kingsley 
Compute™. (0494) 1497*9. 

CHESHIRE 
Frodsham: Northern 
Computers. (0<>28} 351 JO. 

CORNWALL 
Camborne: Microairt. 
W , . 831274. 

C01WIY DURHAM 
Darlington: I )arhngton 
('omputer Shop. 
•0325, *S7*7S. 

CUMBRIA 
Carlisle: The Computer Shop. 
Carlisle Ltd. '0228) 27710. 

DEVON 
Ureter: Deron Computers I Ml. 
•0392; 2IS401. 

DORSET 
Poole: Densham Contputers 
Ltd. 0202; 737*93. 

ESSEX 
Hadou>: \khter Instruments. 
0279; 443521. 

GLOUCESTERSHIRE 
('heltcnham: 'The Screen 
Seem-. (0242) 528979. 

HAMPSHIRE 
Portsmouth: Advanced Digital 
S,-n ices, (0705 S23825. 

HERTFORDSHIRE 
If at ford: ( 'omputer Plus. 
(0923) 33927. 

IIUMBERSIDE 
Hull: The Computer Centre. e i omputer t 

•side) Ltd. (Ilumbersidej 
(0482) 26297. 

KENT 
Bromley: Kent Computers 
and Communications. 
01-*M (>533x72. 

LANCASHIRE 
Burnley: IMO Computer 
( nitre. ;02S2; 57* 11/5*299. 
Lancaster: Castle Computers. 
(0524) 6/133. 

LEICESTERSHIRE 
Leicester: Arcade Computers. 
Leicester (0533) 532991. 

LONDON 
F.ltham: The Advanced 
Technology Centre, 
01-859 7696, 
NI: Microfasl. 01-729 1778. 

LINCOLNSHIRE 
Grrmthani: Oakleaf 
Computers. 0*76, 7699*. 

MANCHESTER 
Sumlock Electronics 
Sen ices Ltd. 061-83* 4233. 

MERSEYSIDE 
Liverpool: Specialist 
('omputer C entre Ltd. 
051-2363499. 

NORFOLK 
Norwich: Sumlock Bondain. 
'0603) 617083, 

NOTTINGHAMSHIRE 
Nottingham: ('omputer 
Market. '0602 586*54. 

OXFORDSHIRE 
('hipping Norton: Cotsivold 
Computers. (0608) *1232. 

SUMP 
Telford: Computer Village, 
(0952) 506771. 

SOITH YORKSHIRE 
Bamslex: Corntec. 
(0226) 46972, 
STAtFORDSHlRE 
Stoke-on-1 writ: ('omputer 
Calm. 0782. 636911. 

SURREY 
Crovdon: Jisonstore Ltd. 
01-68! 7539. 
Kingston-upon • 7 homes: 
Tisionslan' Ltd. 01-54ft 8974. 

SUSSEX 
Horthing: Worthing Computer 
Centre. (0903)210861. 

TYNE AND W EAR 
Gateshead: H.C.C.S. 
Associates Ltd. (0632) 821924. 

WEST MIDLANDS 
Birmingham: Specialist 
(Computer Centre Ltd. 
021-6434743. 
Cnrentn': Corentr\- Micros. 
(0203) 58942. 

WEST YORKSHIRE 
Bradford: FJtec Com/inters. 
(02.4; 722512. 
Leeds: Microcell. 
(0532, **')722. 

WILTSHIRE 
II est bun v Everyman 
Computers. '0373; 8(>4t*44. 

SCOTLAND 
EDINBURGH 

Micmwodd: 031-228 NIL 
GLASGOW 

I licmirodd: 0*1-332 1116. 

WALES 
CARDIFF 

Cardiff Micros: (0222 373072. 
CLWYD 

Abergele: Abergele Computer 
Centre. 07*5 82623*. 

i SEIKOSHA fTTTTrgj mm 
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Can you meet Laserwarp's 
infinite Challenge? 

Be a real game 
lord - imagine the h 
quest for the 
ultimate high l 
score! I 
A t last - a real challenge for the 
arcade ace: Laserwarp, the most 
exciting arcade-style game around, ® 
in full, high-res graphics. It's got 
everything-fight your way through «-„ 
the ramships, space mines, homing r 
droids, hyperspace chickens, 
interstellar pogos, and more, till 
you challenge the Master. Can you * 
beat him? Can anybody beat him? L 
Comes complete with Hall of Fame, 
coded verifiable high score - send 
yours in and see if you can win the 
£100 Mikro-Gen are offering every 
month (full details In I n s t r u c t i o n s ! ^ 
High scorers names will P 
be published in a Hall of l a 
F a m e in the c o m p u t e r f M ft fll 
press-and they will be [ I I I R i M P 
invited to join In a Battle 
of the Champions. 

NB-H fo« have tie earlier vsrsloiot 
Laiarwirp, Mikro-Gen will replace H 
with Ihe new version - FREE! 

W 

mms^B^r. 

W • < / / 
/ ' 

M 1 

LAfERWffR m l ? U 

V . 

You won't find a more exciting 
version of this su perb tactical 

H I role- play game - save the star 
fw systems from the Klingon attack. 
AlL Runs in real t ime-so you have to 

make the right decisions fast. 
Comes complete with Captain's 
Log & Operating Manual 

# 
F0R48K 
SPECTRUM 

£7.95 
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 W H 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 

44The Broadway, Bracknell, BerksRG12 1AG Tet: 0344427317 
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Explore the Micr 
at the NEC E 

^mMidland gmmgm fomputer yf 
t Mm Persona! computers J JJJJm W 

• m ^ V I m Home computing [ I 
^^^mrmm m SmaB business systems ' i ^ J U ^ fair OFF 

This voucher entitles the bearer to a £ I May 4-7. 1984. National Exhibition Centre, 
reduction on the purchase of I adult or Birmingham 
child full price ticket at the door. ° P e n 1 0 a m 6 Pm 

This cannot be used with any other offer. 1 0 a n v S Pm M o n ^ V 

194 YOUfl COMPUTER, MAY 138d 



wf 

ocomputerAge 
Birmingham 

i 

i xplore the 
> excitement and fascination Midland . i 

Computer 
* J „ Sponsored by Pair 

I r. 

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 with expert advice 
instantly available. Business visitors to the' 
show will be able to see a wide range of products 
designed for commercial use on many stands 

So make sure that you visit the 
Midland Computer Fair and see for yourself 
wha t the microcomputer age really means. 

Entry for adults is only £2.50 while children under 16 and senior 1 

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 Throwtey Way, Sutton, 
Surrey SMI 4 Q Q . 

VOVR 
COMPUTER 
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What the competition 
hasn't been waiting for. 
Latest version of Forth forthe BBC 
(Is not rehashed Forth 79 Code) 

Unique Stack Display Utility 

1 6 k E p r o m t y p e 2 7 1 2 8 

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 w h o has built his 
reputation for Quality Forth products with his ZX81 -Forth ROM, 
Spectrum Forth-l.'O Cartridge and now New Multi-Forth 83 for the BBC 
Micro. This is not rehashed Forth 79 Codp, hut 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 of each other. 

Multi-Forth 83 sits in the sideways ROM area of the 8BC along 
with any other ROMs in use. It is compatible wi lh the MOS, and 
specially vectored to enable a system to be reconfigured. It comainsa 
Standard 6b02 Assembler, a Standard Screen Editor, and a Unique 
Stack Display Utility. 

Wi th this Forth. David Husband has providea the BBC Micro with 
capabilities never before realised. And being 16K rather than 8K is 
twice the Si2e of other versions. M u Iti-Forth 8 3 is supplied w t h an 

extensive Manual {1 70 pages plus) and at £40-1-VAT it is superb value. 
Order it using the coupon adding £ 2 . 3 0 p & p (£5 for Europe, f 10 

outside) or if you want more information, tick that box instead Either 
way, it will put you one step ahead of the competition. 

^^aseiendmefvMii Fo>m8S for SiSC. M no. • VAT Oe-luxe System IIK Oic £80+VA: 
I Cheques lo Skywaut Sollwjie Reader' A'CTOR onie» VwNo) 

I M I 1 I 1 1 1 1 M I I 
Name. 

Address. 

.Postcode. 
SUBJECT TO AVAILABILITY, ro* o o s ONWARDS 
Sendtc Sky.vavcSoll'A'iMe. 73CurMr> Rooo.BourreT-Hith, 
AHMPW.BORTW.FNGIAOD TEL ( Q ^ V Y A M S 

Please sesid me more i itorfiaiton 
• Mule Fc'th&J 
• ^XBI-Forth ROM 
• SpOtlrjUl-OClt UOCdilr dye 

H I < v v W t v ( > 

SOFTWARE 
I 

MULTI-FORTH 83 FORTHE BBC MICRO 
SPECIAL OFFER for CBM 6 4 
80CQLUMN/GRAFICCARD 

Digital clock 
Mixpottiblllly ot SO'COtumn semen with Hires 
CBMSi-screen (also In eoloui) 
Grollc pictures: can be swllchtd to background 

Upper line can bo locked (for comments otc.) 

Adjuslnblo lino spicing tor groator clarity On 
text screens 

FREE ADDED 1: Sophisticated Wordprocassor 
with extended manual 

* Warning: Sewaie ot 
— * (Interior) imitations 

of ZEROpraducIs! 

Are your finances driving you mad? 
Do vnu find thai working oul your i 
fuiatiLuy makKR your head buzz? | 
l)o you see red? 
Dnn'l worry. now you run have 
Hilton's Pennnnl Ranking 

Systflm on your *ilin. Riving you 
a clear neadslarl ami 
Ihupiilully) putting you back 
inlotlic blttck! 
Maintain permanent records 
Hnd fullv detailed Stulumunlwol 
your linanras * Search Tacilily. 
Bank Reconciliation module 
is included in Hutnmatically 
match your Dunk SlHlnmenl 
Ui your PBS account. 
* ZXU3 £9.95 (16K) 
• 7.X SPECTRUM £12.00 (40K) 
* DRAGON tlZ.00<12K) 
• BUT. tB.95 (32K| PUS only 
guaranteed after sates 
maintenance prnvirled, 

S6.50 

NEWREIKASF-S 

SPtCTKUMt4BK) 
CARIIENUniUS . . . . 
A capliwHtinB introilurlior to 

PLAYTYPt*TRANSPOSE' 
S S a s e - l r A n s t ^ k e y - V l a y U 
Suva it. Print it! 
DRAGON(32K) c 5 ( W 

ondCflgy £ S 0 0 

S f e - - 1 " 

Memory locations. INVM.t-ABi.r-
OKt.WKPns-H^MV^-''1'^'1 

i in tv- ivst orriti"-4"* 
nf/SSwW 

. . . g u r ' c / z & i s w g f o r V I C 2 0 a n d C B M 6 4 

EXPANSION 
UNIT AL 

wlin 3 tXHt 

% • 40/80 COLUMN CARD S t f * 

42 ci A) cok/nnt nit ak! ol ??, >«rry %h*r9 and' } £ SS.9S sMEto pcfijw. TiyROil v> rr<ju(0t> ait.wi 

ludniMIWCfivouU 

I • EPROM PROGRAMMER V 
loti/w.2rj2 2fW, 2flia,!SJJ EPHOUS '* 

CinLntu.lf«iM«r.lMlnv<Mif^pultf2 £ 3 t 
I Ccnlro uHiunlfi EPSOM f 6.50 "T 

• 64 k RAM +• 2 k E P R O M ; E 55.9^ 
V.'ir ; t l l-ii. Kanrela^r^ t ^ ^ 

• E X P A N S I O N UNIT 
Wfcl i slow, lu.y buri«r«d. 
Irtllt M a ' C I l l Ij alu' l. 
trC OMOartJ tiVAf aupsly 

VIC 2 0 £29.95 ^ CBM64 £ 36.95 Iterance Drocucn Dealer Inquiries invited 4 

• EPROM-ERASER ^ 
•.'•Ifi l EPSOMS niiul!.wtii.v, ^ A * 
MACH3 PRINTER BUFFER | 

n> «at 
W*t!l . | r oi<M t«l [ l lMl 

wr.»i ,npji • P1-. outwi CM I 1M t1 t t | 

«« H I L T O N 
COMPUTER 
SERVICES 

Hilton Computer Services Ltd 
(Dept YCj 14 Avalon Road, 
Orpington, Kcnl BR«9AX 

Ail for ihr PUS at tour local campuleralon-

^ ^ ^ ^ ^ ^ ^ ^ ^ • All pnce&cxdudc VAT. Shipping costs £ 1.50 
^ P ^ B V ^ B » Supplier lo schools, universities and 

J f H H H B government department. 
j M r • I I >W« nave good coco rr.cn tation ol all our 

products. Iree ol charge. 
i ^ H a ^ T • • All <M]uipnvenl can be tned out vrilhoul 
_ | — „ ——1 _ , - - _ _ ot>l>nalion: il returned undamaged wilhin 
E l L P T D [ I M I 1 v 10 days, you only pay postage and packing 

149 KINGSTREET + GT. YARMOUTH NR30 2PA • TEL:(0493)-2023 
(NASH HOUSE) 

I 
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ITU END IN 
TEARS, TEDDY! 



Together the biggest: 
marketplace in Britain 

S uccess breeds success and that's certainly true of The 
Computer Fair series of exhibitions. 

' By including the Computer Fair 
series in your marketing plan you can 
reach three large groups of customers 
from the consumer, business and 
trade markets with your products 
throughout the year, and time new 
launches to coincide with the 
shows, adding interest and 
stimulating demand. 

The continuing growth of The 
Computer Fair series is evidence of their 
success. You can be part of that success 
if you take a stand at the shows. To find 
out how simply ring Chris O'Hea on 
01 -661 3125 or return the coupon 
below: 

fgmputer 
Pair Persona! computers. 

Home computing 
Small business systems' 

Please send further information on exhibiting at: 
i Northern Computer Fair Manchester I 1 Midland Computer Fair - Birmingham I I 
\ U L J 

Please tick as applicable A~ 
The Computer Fair - London I I I LJ i 

Name 
Position. 

4 Company. 
Address _ 

I Tel N o -
Return to: The Exhibition Sales Manager. 

^ The Computer Fair, Room L310 Quadrant House, The Quadram, Sutton. Surrey, SM2 5AS 

• 
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• A COMPLETE PACKAGE - ALL THIS FOR £499! 
80K*RAM (Exp to 144K) 
Full Stroke Keyboard 
256K Data Storage Unit 
Daisywheel Printer 
Built-in Word Processing 
Buck Rogers Arcade Game 
Colecovision Compatible 

T M 

£499 
INC VAT 

75 KEY FULL STROKE KEYBOARD 

////uj/ififMiwitiimtiititmtu • 

/ \ / 1 
• • V H M H M H H B H B I 

VAV.WAW 

; L 
I 1 mm-

— iieatiini 
MEMORY CONSOLE & DATA DRIVE 

QUITE SIMPLY-VALUE FOR MONEY! 
II you're looking lor real vs.'ue In a computer system, one which can handle anything Irom serious Word Processing 10 
enhanced Cotecovision style video flames such as Buck Rotors, look no lurthor The Coleco Adam Is here with a package 
tvnicr> will make you wonder it you're dreaming when we leII you about A price breakthrough In computer systems, Adam is 
comprised ol an 80K RAM memory console' with a bwlt-in 256K digital dms drive: e professional Quality, stepped and 
sculptured JS key lutl-siroke keyboard; a toller quality daisy wheel pnniar and a lull word processing program bwlt Into Ihe 
Console. Two adolnonei pieces otsolrwere. Smart BASIC and also 'Buck Rotors • P>'s"etol Zoom'litre ultimate in advanced 
video games), are includeo a : well as a blank digital data pack Aoam can bo used witn any domestic colour Television set. 

MEMORY CONSOLE/DATA DRIVE: 'The heart Ol Uio Adam ayslem .3 tho <0K HOW and 6<K RAM memory 
console which combines with fhc 32K ROM nnd 16K RAM In ColecoriSion lo give you 9 lolal ol 72K ROM (including 24K 
cartridge ROM) and 80K RAM (expandable lo IMKJ Built into the nomory console is n diQilol data drive which accepts 
Adam's digital data packs. a Inst and reliable mass storage medium that is capable o' storing 25GK ol mlormation. that's 
about 250 pages ot double spaend text' The console m a l io designed lo accomodate * locond optional digital dnln drive 

FULL STROKE KEYBOARD: The Adam keyboard ha; been designed ss a pro1ejs<onal quality keyboard Ihai 
combines ease oi me wilh an Impressive array o' ieaiutes II >9 stopped and sculpturoo for maximum efficiency and has 75 
luH stroke keys whicn include 6 colour coded Smart Keys which arc redefined lor each new application; 10 command keys 
which are dedicated to the word processing Unction, and f cursor control hoya lor easy positioning or the cursor »1 any 
point on Ihe w e e n you can attach a Colecovision controller lo Iho keyboard to 'unction as a numeric keypad (or easy 
data entry II can also be he d like a calculator a feature which makes working with numbers particularly easy. The Joystick 
pari ol the hand controller can be used in the same way as Ihc cursor control keys, to move Ihe cursor around Ihe screen. 

LETTER QUALITY PRINTER: The Smart Writer letter quality daisywheel printer is a at-direclional Bd column 
printer winch prints at a rate ol 120 words per minute II uses standard interchangeable daisywh**ls. so a variety ol 
typeityles are available The primer has a 9.5 inch wide carriage lor cither single sheets or continuous tan fold paper and 
inns standard carbon ribbons Ii comparable to many printers which cost as much a i the total Adam package The 
printer can be used ether with the Adam's Smart Wntor word processing program or as a stand atone electronic typewriter. 

BUILT-IN WORD PROCESSOR: Adnm come: wilh Smart Writer word processing built-in This program is so 
easy to use that you only havjj to turn tho n o w 0 " and Ihe word processor is on lino and toady lo go Detailed instruction 
books are nol rrocossary as Ihe Computer gunJcs you step l>y step, working Irom a serlos n' Menu commands II enables 
you to type in tout, tlirrc complnlrly mill or revrsn H wilh Ihe touch ol a tew keys Changer, are renrfily made end a series ol 
queries Irom llio compulnr conllim youl intentions, so that you can continuously doublti check your work as you lypc 

COMPATIBILITY WITH COLECOVISION: By using Mgh speed interactive m*roprocessors In each of tho 
modules, tne Co'eco Adam is designed loiane additional ac.antage ol both the32K ROM and 16K RAM memory capability 
m the Colecovision n you do not already own a Cotecovision Console (£99 inc VAT), then you w.it noed lo purchase this 
wfien you initially purchase your Adam Computer package <£499 Inc VAT), making a total purchase price of (£690 inc VAT). 

WHAT IS COLECOVISION: Cotocov»slon is one of the worlas moal powifj lul video game systems, capable ol 
dispaylng arcade quality colour graphics ol incredible quality on a standard Colour TV w l Tho console (see picture 
ootiom left) accepts 24K ROM cartridges such as Turbo and Zaxxon nnd is supplied with (he popular Donkey Kong 
cartridge and a pair ol joystick controllers Colecovision has a ran je ol lieenei*) nrcadu hits available such as Gorf 
Carnival Cosmic Avenger, Mouse Trap. Ladybug, Venture. Smurf, Pepper II, Space Panic. Looping, Space Fury, Mr Do 
Time Pilot, Wizard o' Wor and many olhors So them you have il, Adam plus Colecovision Ihe unbeatable combination 
Send (he coupon below lor your FREE copy ol out 12 page Colour brochure giving details on Ihe complete Adam system 

SILICA SHOP LTD.. 1-4 The Maws. Hatherley Real Sldcup. Kent. 0A1440X Tel: 01-3091111 or 01-3011111 

ORDER N O W - O R SEND FOR A FREE COLOUR BROCHURE 
" To: SILICA SHOP LTD, Dept YC 0584. 1-4 The Mews, Hatherley Road 

Sidcup. Kent, D A M 40X Telephone: 01-309 1111 or 01-301 1111 
LITERATURE REQUEST: 

Please send me your FREE 12 page colour brochure on Colecovision/Adam 
own a Videogame • I own a Computer 

Mr/Mrs/Ms: Initials: Surname: 

Address: 

Postcode: 

ORDER REQUEST: 
Please send me: 

• 
£499 inc VAT 

£598 inc VAT 

Adam (add-on package only) 

Adam & Colecovision {£499+£99) 

• I enclose Cheque/P.O. payable to Silica Shop Limited 

• CREDIT CARD - Please debit my Access/Barclaycard/Visa/Am Ex/Diners Cluo 

Card Number 
m i l 
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The Facts 
PRINT )Y PLOTTER 

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! 
LJDC DRAWING BOARD 

UDC 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 UDC 
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 SCREENS 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 lo 
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 memory1! 
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 HI 
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 toulkit 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'N'PLOTTER 

ZX SPECTRUM JOTTER 
Pre-planning your screen 

made easy . . . and precise! 
Print n Plotter JOTTERS have 

become a household word tor the Sinclaii 
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 B1C SIZE A.I 
U6Vi" 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 UDC, 
planning grids (2400 per pad). 

Consider also the fact that it is 
printed on Artists 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.. . 
voull do things better with the ORIGINAL 
"Print 'n' Plotter JOTTER! 

PRINT )Y PLOTTER 

KEYBOARD OVERLAYS 
The simple answer to 

"Which key?" 
Print h Plotter KEYBOARD 

OVERLAYS for the standard ZX Spectrum 
keyboard are the economic answer lo 
"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. 

I^et's face it, the Spectrum keyboard 
is complicated enough so why not take the 
easy way to remember . . . 

. . . lav over the kevboard 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 Spectr um. Priced to 
suit your pocket! 

PRINT N' PLOTTER 

ZX PRINTER PAPER 
Print n" Plotter Products also 

market ZX PRINTER PAPER that gives 
good, clear print, eminent feeding qualities 
— probablv the best vou'll find in the U.K. 

FAST DELIVERY and 
economically priced . . . vou won't find 
better! 

CREDIT CARD 24HK. ANSAPHONK I 
ORDERS 

I 0 1 - 6 6 0 7 2 3 1 I 
j ( I t i onc01403 t k i 44 f o rDea lo and other i-ni|uirii'S.) j 

I 

Post 10: Dept Y, Print V Plotter Products Ltd., 
19 Itiimufth llijjh Street, London SKI 9SE. 
Pkase send me: 

PAINTBOX SOI'TWAHK fttiA.Zh 
SCREEN MACHINE >KT WAKE <<>. ix 2.". 

. . . . SPECTRUM JOTTER PADS <fri9.00 

. . . . SPECTRUM KEYBOARD OVERLAYS & X2.95 
5 ROLLS ZX PRINTER PAPER @X12.SO 

All prices include U.K. posUKc and VAT. 
I enclose remittance in toll 
Please bill my Access/barclaycard'V isa!>lastercanJ No: 

, Overseas orders please add 2 5 % on quoted prices, lor I 
' additional hardline 

:AME_ I NAi 

| ADDRESS. 

I 

I 
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CAN YOU HANDLE THE ULTIMATE? 
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 U I O N , f H t 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 HRST - Y O U R C O M P U f f c R O R 

Y O U R M I N D ? 

ONLY £C50 EACH iViJilahli irnm WT) Smith, BMIS. JNHN 
Merwos. Spoctrtim Cannes. large rfipartmem 

(All grinds joystick oi ilsres jnd all good solUViiit retailers Or sen) the coupon dired 
leytiojrd control) ^ ^ ^ Wt II pack jnd soil ywii 0id«' In yuu itisoliiiely Ire? m Ihe U K 

1 3*"=-
I Okay, I dare take my computer to the edge of meltdown. Send me the following: 
' [ | Cookie I Lunar Jelman Psssl QjTranrAm 

Q Jet Pac • Jet Poc - Expanded VIC 20 GAticAtoc 
T r a m A m 16/4BK ZX S p t d r u m Atic A iac 4flK ZX Spectrum 

IWHI 

I enclose cheqi/e/PO for£ 
Address 

Name 

C o d e 

Pssst I6/4BK Slietltutn Lunui Jetinan 48K ZX Speclrum Jet Pac 18/4aK ZX SpecHum 
oi 3K Eipjnded VIC 20 

Ulluncite Pltiy The Gcime is a irade name of Ashby Computers and Gruphits Lid., The 

Send(O: 
Ult imate Play The G a m e , 

I The G r e e n , 
. Ashby de la Zouch, 

Leicestershire 

Green, Ashby de la Zouch, Leicestershire, Tel (0530) 411485. Dealer enquiries welcome. 
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CLASSIFIED 
ADVERTISEMENT RATES 

Contact: Claire Notley 
Copy Date 

Linage: 40p per word 
(Min. 15 words) 
Box No: £4.00 ext ra 
Linage advertisements ore 
prepayable and the order form 
published in this section should 
be completed and returned 
with remitlonce. Credit Cord 
facilities ore available. 

Display rates per see (Min. 2scc) 

One insertion : £8.50 
Three insertions : £8.20 
Six insertions : £8.00 
Twelve insertions : £7.50 
Display advertisers should 
preferably reserve space by phone. 

Closing date for Classified 
advert isements is the 23rd 
April for the June edition. 

Post to 
Your Computer. Classified 
Deportment, Room H21 I , 
Quadrant House, The Quadrant . 
Sutton, Surrey SM2 5AS. 

.Britain's Biggest Selling Home Computer Magazine, 

DOODLE lAtan 16K) Is a musi for every Atari 
owner! Just ook at these featuias, plot. draw 
to circle, fil! and much moio. L"6 50 Send to 
I.M J Software 12 Wynya-d Street 
Seahom. Co Durham SR7 71.T ItiO 

All Imagine tapes f 4 50. l->3t o' other 
Bargains. Cheques. PQs toComputor Comer, 
Orchard Place. Weston-Super-Mar*. Avon. 
Tel; 0034 415621 

R£ADY fOR THt FLAl StASON 

COURSEWINNER 
THE PUNTERS 

COM CUTER PROGRAM 
COURSEWINMER allows you to use the 
power of your computer to get the 
edge on me bookmaker 

The program contims a database full 
ot detailed information on all English 
and Scottish flat courses The ten 
leading trainers and lockcys, and effect 
ol the ifrnw for different wc>nhts 
Ct»"io(J iirxf ruce length <s rlrtoileil lur 
oin:h course. This iniurtiiiilioo c;in t:<: 
ijispldyeif on the screen tor raleicnee at 
any tune. 

COUREWINNER can l>e uatd in two 
modes - quick mode lequuea ony the 
starting price end re&ulta of the ait 
three outings las found in any 
newtpaparS for each runner Extended 
mode allows detailed analysis of the 
foJowmg factors: 
• Recent form and starting price 
• Weight carried and race length 
• Trainer and jockey form lor the 

course 
• Effect of the draw and of the gom$ 
'Also included -n the package la a 
utlftv which calculates Ihe returns on 
any sinfllo or accumu'otor bet. win or 
placo, t;ix paid and deducted. 
AVAILABLE FOR: SPECTRUM (48KI. 
BBC CBl. COMMODORE 64. DRAGON, 
APPLE ll/llo, ATARI |48K| 

PRICE CI2.50 ail inclusive 
SELEC SOFTWARE 
37 Councillor Lono, 
Choadle, Cheahiro 

061-42H-742G 

SOFTSAVE 
for the Vic-20 

Allows you to back up most com-
mercially available software 

Tape to Tupc back-up £4 .95 
Tape lo Disc back up £5 95 

SOFTSAVF 
65 Stonowood. Bean, 

l\lr Dartford. Kant 
DA28BZ 

/X8t HT.nis liu&irated bv whitcouis, oss ol 
[iiojliam malfunction of printer etc, eliminate 
tlnii.r, problems by futinjt our mecrmmcal 
stabtsei. Price E15 No electrical connections 
lilted in minutes rermltnnces to GC 
Associates. 19 Sandown Crescent. 
Cudclmjttori, Cheshire. CVV820M. 179 

SUPERIOR TAPE COPIER 
WE are (ONVIR:ED thai iheNEW Q37 SPY >STFJ 
very bed Sprcfrum tape coplei «v»iiabte on 
catseile F'ND a be'.tei o<-s & TWICE you« 
meoey back It you Imd a better copier 
otle'.ry fraltm I'UJitB. 
3 Car-copycsmc«t<acefivns aairenege 
O Can "i.ikt: copies ol uptn FDK 
•org (Yes. I d-fl say WK tonji 
c. very ympte to use 
0 -as coc eo an aroeii-ns we -.now ol 
t Microdrive CompmBle AND ii-c'udrs a 
stograin to copy tapes lo inicrodnve. 
WAnNtNO You can buy a cneucr Mickey 
ViKiis copier wh'tn copies only one seclioi 
at a time 1 has lo be reloaded alltr eich. 007 
SPY 3!aja in Spectrum till So'3 10 go 
0J? SPV u lust £3.9* . IM 

ZXGUAAAttTEED IVC) 
2S CIIMUMKMI Dr ivB, U n i w o r t h , 

Bunr, lanes. 
Tat Mi./iw ir 12 

0RIC1: Add B new d menstcn to vour graphic 
desgnj v.ith this fast m.'c routine Fills any 
shaoe in foreground ce-'our. instructions and 
program listing for 80p and SAE G Gibson 
"Setters". High Street. Cestte Camps. 
Car̂ bs 187 

STUDYING FRENCH? 
!inm i ti in H um ' «p tw 
In w o 

FRENCH VOCA8 TUTOR 
y IK< 0'tn^cwemtwo Htc £i 

FRENCH VERB TUTOK 
•><•!'• lOfih-f let Or'* f f w 

TEACHER'S MARKBOOK (4SKI 
H.J?* .1 ,> • il iwt w^i * v 
(,,|i",»n ^ Ti U , jl t .V 

MENTOR SOFTWARE 
69 Beech Rd. Halton. Lancaster 

1, 2. 3 or 5 Pounds of f 
Bin n.iny: program.s rushed lo you lor 
most computers. Iilteft new. ftmg.a-
broehiih) then you'll sen. It's; money o'l 

not poclryt 
TECHNIPLAY SOFTWARE 

74 Dornoch Drive. Hull HU8 8JL 
0482 712958 ' 55 

JETSET W'.lly. ihH keyhoairt toselef t ann 
ptay 35 dilfeient «re«rn*. Send Cl 50 plus 
SAE to D Bcocock. 16 Chippendale Prw. 
Brad'ora 3U90MB 181 

auixn u sue vooa-o ntseo c t u * 

747 FLIGHT SIMULATOR 
—.11. . , V llWl . r 

'nt. irtvQHA wrwH nHy.*i < .. '„. Ifll ,fHM« 'k.B^U "... S t̂'tT" . .1, 
. / .wUoiiv^i .ci^t^ rjlio r e f i l l Xtciiv ..1 ^.r n , 

ft-piil* 1 . h-t 21 .'' y.M, 
• M .̂̂ II, . RTR OIUV V<Y lirsull. . 4WJ10IS- - t f r i 

J*" i,.4i„ fniil vtltt ,': V h m I't, l/«tv >,. Iv, pwwtlvl UW c^v.,.I 4A5 
• : , 5C'.0'<: 10 Mr wri 1 »L. ' I' or 
MVrg KO'Mlt- ''01 K K Î' j,.-- ,'VV,. C.. AfH IOI 

CtUXIrCStVI*** M VAT 

OJi.c.criw ibw vc> aw<wmau< himot 
Ol, U H M W I W I U 

• • • • E E • • • • 

j j j l l l l l 

mW # ! 

• • a • • 

1 

A C T U A L SCREEN P H O T O G R A P H 

RARTID JRKN'T TUN̂ E FPLER. 
•.. |g . r't • IT' f iKf 

t rr, j'iJ-. Yflm kmj hi* vnt yw 
j t«lv ij the <«Hc pi 
Ihr 11 1 Bjmn Guij Rriatli 
£CCTI ill ytr.r omM tcr̂ '-infl 
Wifci « IUI tap ihr MTtp.vu 
MTN the bel ITTA FUII HHIT- IO a 
(̂rHr trial 

fm leifti si :iiv uitfi nun) 
»;ts:lts tetjmnj liama 

atoupogicu (MM) 

7IIS ritt 1 nhch 
hai< la i'Xrni frtugti mtl ir* 
hnwri) cf riijo jct'.t baitij. 
{r.mdi et: tmf iciti n -it-dc 
ir-w e/mnuly, if yn ait jeed 
«*«gti. you MM te fue XP2 
trral (rtrtnrrcnt nith t QJJI r 
tiifl ul lire • fE GO • 

Grl Berty Thr Rj; luC a«tiy, 
tfi-etgh IV miw I nit le td*cl 
pixijh Uftls lo rj'' Innr t/ (-1 
lr,r- C4.M • 

L Y N X B U S - T E C H 
UK + OVERSEAS 

TRAOE ENQUIRIES 
0 7 0 5 7 3 5 3 1 0 

NAME 

A D D R E S S 

Please tick boxes and send chequeslPO to: 
Bustech, 

19 Landport Terrace, 
Portsmouth, Hants. 

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 6 4 £ 9 . 9 5 
BBC £ 9 . 9 5 
ATARI £ 9 . 9 5 

ALL COMPLETE WITH FULL in5TRUCTI0M5 
Price includes VAT, V ^ H 

Post fit Packing. Cheques or 
Credit Card Number to: I tl 

EVESHAM MICRO CEMTRE 
Bridge 5 t ( Evesham, Worcestershire 

Tel: 0 3 8 6 4 9 6 4 1 
new SHOP h o w 0PEI1 - Micro Centre, 

1756 Fershore Rd, Cotteridge, Birmingham Tel: 021-458 4 5 6 4 

SPECTRUM 7.X81 
£25 KEYBOARDS £25 

Full size typewriter style keyboards 42 fan 
act.on full navel rctd niiiirc: keys 2 ihift, 
space bjr. slu:il> 12" •• V' t.isc quiet 
c.liv rnsiB(. t'lioncosoi 474OTJ; 

SPECTRUM ZX81 
£25 KEYBOARDS £25 

GENTLEMEN. Docs <iOW lody on joy uuractnn; 
%nf(weor' Then wne !oi tree lists ot 
inexpensive finjurfic SAf lo BCM 'EIOwJiku. 
London w c i t o x x 1S1 

THIS MONTH'S SPECIALS 
•veVil aw. CI1MU4 (->•: Vfatv* 110.** 
TrtrtHrtJ-iT^ -HW !l,-t rftVttt IH " I 
V-„GraSn°:>mt<)C. Ct.'.l B* jfrtflM.T (7 SO r,„,.i.„ a,.., t j . i i 
>.^5, ly^r--On CW1 OH 14.S5 ^r.tUi, J[(, n.t flMfit fSMI Al irj^w^irft £4.GO AllL,ll«*.H( U.W f*.",* I.j ^ - I* f IHV,', 

LftT u*,* reef v 
CHPOlo 

OJSOTTWAIK 
Ŵ-IM, Urn, WN4 tw 

TECTEL ROBOTICS 
CONTROL BOARDS FOR HOME COMPUTERS 

ORIC 
OHIC L1UU9RV £2<5 
1 oi l 6 channel cortrolloi 
OHIC ADC 134 
Supcrfast S cl-snr?; anaog - oigiial 
••I'orwwr, 8 bit reiolulic-v 
(JHIC l.'O iron £39 
1H IKOH'WIIIIKIBLU EKENOE^ 
OHIC HRINTER £95 
?FI T UI, IIMIIH graphic* double sijed 
pilnl. fiik tl 

2X81 
ZX81 DUUBRY £22.50 
I of 16 tlwnnflt controller 
SX81 ADC C3i 
Superfasi 8 chanrr analog - digital 
scanner, 8 bit rosokilion. 
ZX81 1 0 POM (34 
16 progiiHiunaato chtmnolg 
2X81 Hl-RE SOLUTION 
GRAPHICS f?6 
sturwng lesutts. 

ITEXT SOFTWARE a new range of educational programs. 

TODD1ERS (pro *chooll 
LEAfllv vour ALPHABET 
LEARN ;ci COUNT 
LtAHN vour COLOURS 
LEARN your SHAPES 
ABOUI lho HOUSE 
ABOUT Itn; KiTCHEM 
ABOUT CtOTI-ES 
f'3 95 cach 

Send cheque or Postal Order to: 

M U M S ft DADS 
ITEXT cookbook EriQlis.ni 
'TEXT cookbook ;Chini>«vil 
TEXT cookbook -Itaiam 
:TEXT cookbook 'Indian! 
iTEXT Wine 0 Beei Making 
TEXT Cookbook Desserts 
TEXT Cookbook Confection 

E5.65 « c h 

TECTEL 
Telford Opportunities Centre, Halesfield 14, 

Telford, Shropshire. 
Tel. 0952-581738 

P{fP£l.S0 fot comioi tKHu-ds CI for topes 
74 

MICRODRIVE Copycat copies most com-
mercial piograms up to 38K so loadable 
from Basic -ega'd ess ol wne-e located in 
memoiy. Copies an piograms al once • 
free tape copie' - 4$k Spectrum only 
£4.35 N J Osborn 74 Coombe Lane. 
We3tbury-onTiym. Bristol. 3S3 2AY 

171 

TRS-80 
VIDEO GENIE 

NEWDOS -8O 
APL-80 
PASCAL-80 
FORTH ( M M S ) 

Details o f t h e s e a n d o v e r 2 0 0 o t h e r 
p r o g r a m s a r e c o n t a i n e d in our n e w 
l o o s e leaf c a t a l o g u e price £ 1 . 0 0 
{ r e f u n d a b l e ! f r o m : 

MICROCOMPUTER 
APPLICATIONS 
41 QUEEN'S ROAD 
BLANDHORO FORUM 
DORSET DT11 71A 

TEL: (0258) 55100 
10 

BIG DISCOUNTS ON 
OVER 2BOO PROGRAMS 

(4w<-f.1 tt.at̂ H, 
it ata*. nri: >A:O>. 0"t_ iPEitijw Vic 10 n il II t air •Lsjvrin 

ti.m *.«:.:•* >'t« r i>:ir.;. , I , m , m iwf liri '' ' Mftlt OdCMd SO'rvVMt. V XNOWLt LANE. WfKt MUOFORO SOI? 4M gnifn crTyl 

DUST covers quality anti-static material 
Soactrum. Oric £ I 50 0ragon, Vic. 64. 89C 
£2.50 inc P • P Also ovailoblo 'or prirHOIS. 
cassettos d<sc drives etc. Comouiacovcrs 
26-28 High St.. Sutton CoKlf'O^ds. Wost 
Midlands 

170 

SPECTRUM 
KOPYKAT 

IMPROVED PC RTORMANCE 
Simply 'he bel t . CoDyir.g any 
prcxj;arn :s r.ov,- as easy as LOADinc 
ans SAVEir.O ycur 0-.v- programs 
Ray ZX Specirum cisc:am ;an m 
backed-up onto a Irosh (ape Even 
programs t'nat cannot fc« mopped can 
now be copied 103 P&I machine ccd^ 
Cop;es headeriess lile* Prims file 
"attie SPECTRUM KOPYKAT B P no 
prcgram area so htll i l » progran-.^ 
over 4: 7K are easily dupltcaied(Sk + 
for :SK machines) PLUS TREE 
Header Heacet program 
Deepatchtd by first c l u i retiun of 
po»t- Send checrue'PC tor £4.SS io 

MEDSOFT 
6: Ardoen Road. Intake. 

Doncasie: DM2 SER 
IT CA N E VEX COPY ITS EL F •„ 

RETAILERS 

For fast speedy distribution service contact 
Drake Distribution on 0752 671606 

Wo can offer you: 
• 24-hour deSvery in UK 
• Tho Best Dwcount* 
• Starter packs available 
• All tho latest software 
• Personal weekly delivery Mrvlte throughout the UK 
• Export enquiow wolcomo 
• 48-Hour delivery con be arranged 

As reuilais oursslves we know I ho Hike) that SCSI, - Phone or write foi « price fist now. 

DRAKE DISTRIBUTION 
36 New Street, Barbican, Plymouth. 

70 

i'UWOIJSJHI -5 ),.»l.-v P.», \ 
.1 -II- VI P W.J .. Mil • 
... Kin • Iv'.-i • '•• C' .\sv,.r,i;.l, , | •. 

» . I,'.« • Si,' . tn,nr ||. in • 
.I• ,i - ^ _i,-t ,'.ri. At.i. 11 11 I 

li •. l̂ t ll> . Htliv .<!<• I >•..>'•• IV.' 
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E X P R E S S 
J O Y S T I C K R E P A I R S 

Joysticks lepanod and returned within 
24his e o Atari, Vic. Quickshot eic. 
Send iovstie'* £2.95 - 50p 
postaoe 

A T A R I S P A R E S 
Strong rCplorernQftt joystick handle 
ir.jprls nt fS.bO'pair 
Joystick (wralhr-lop lifft autlon kit, 
includciE i iuei l nno g«p ,il £2 .95 
cach. 

J O Y S T I C K O F F E R 
Joyslicki suitable 'or Alari.'CBM 
64.'Vic eic. £4.35 • 50p post Dual 
lire button mode' £6 i SOP 
COMPUTER SUPPLIES. 
146 CHURCH ROAD. BOSTON, 
LIIMCS PE21 OJX. 
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MICROORIVE USC1S1 25S communis con 
bi* dafmed and tnoi RUM in s>K}ina>c<r w f i a 
•.nrjli: key p-ess With relocatoti'u 48K 
S=ECT3UV KCVDtriNE £4 95 'rum 
PSIENTIFIC SOr TWAAE. 37 COTTeSWCRE 
ROAC liraSir NORTH HUM3ERSIDE. 
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VIC 20 COPYTAPE 
Proper -jrniriry 1>:l':V. copies Cil vunr 
oiotcami EtSieiimi ana (nsv to 
OfÔ rg m oop^s Rn̂ ir lAirh'nc CrxV 
'.'•. tLJit And Autc Rim piogranw ontd ,i 

csisette w o n -tinv VIC c0' 
cavsOlto w n nitructiona l e n d 
Ci-«iue.10 if' f 5 to* 
RUU«r •.Vulli'iKijI- Oept VC. LOLUOI HOUM 
S(iif*3 L»m Wlthtim. CM8 1FP 

131 

OKtr: 1 Mi ill i in.il hs. 0 11 ve;)' olds, usei 
InfiKlly .xtniMabtc »i/o s. £4.95. Mad only. 
<|!IIL'* Cnurch Hcuse Cottage, Vkdstoad. 
A!(ji-. Hants. 
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BACK-UP 
TAPE COPIERS 

12* î d û  CftX W/i* 
< r w i k MtttiVftK- u i t^y" - v. 
sotfeyecirvemtyMitt̂ e 

COMMODORe 64 
VIC 20 
BBC MODEL A/B 
ORIC 1 
SPECTRUM 16 /48K 

£5.95 
£5.9S 
£5.95 
£5.95 
£4.95 

COMMODORE TAPE TO DISK 
TRAH5FCH UTILITY £ 9 . 9 5 

n;WR C«V. Jftl yrltfj 
« to 

WALLTOME LTD. 
Croum Courtyard, Bridge Street, 

Evesham, Worcestershire 
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NOTICE TO PARENTS 
from INFO-STREAM 

Computer Assisted Learning 
It you son or daughter isweak n Maths or the Sc.iennns? Or 
perhaps in Modem Languages7 Help so'vt: their problems with 
your nnmii computer 
INFO S I H r A M offers software for SPECTRUM. BBC. VIC-20 
AND ZXQt imcios covering most subjects in the school 
curriculum arid caieung for all ages and abilities up 10 revision 
o ris lot CSE. 0 ' and A' levels. The range includes ' fun to 
lea in programs for the younger members of the family 
For a 42-page caialogue detailing over 770 educational 
progiams, please send f 1 (refundable un firsl urdetl to: 

INFO-STREAM IDcpt YC3I, 
36a Chase Green Avenue, 

Enfield. Middlesex. EN2 8EB. 

COPYMATE 64 
only £4.74 

A. jitt.-y I t * COMMODORE 64 w • 
I11J<|' ll.IRk m;> ClimrK ol molt M t S M W 
uasctl wiig(Ain% Suppled wilh lu l 
(fiaKdiMiiin-. Rend Chcoue PO lot 
I 4 lh It: 

HORIZON SOFTWARf 
15. Bdtnbuto Close Co'hy 

Northamptonshire NN1U SPA 

t l lSCOUM Soltwata tor 08C, CBM64, Vic 
20, Dragon. One Speaium. ZX8' Send 
SA£ fm itt State mathno 0 . J So'iwate, 
273 WCfii> Lea Rd. Wiighimglcv W19&H. 
lanes. V W « 93K 188 

r - S U P E R B R E A K E R - n 
Fci (ho ConmioilOTe C4 (>>is uli'ity will 
t u ; < u5 most popitl.it l i i s M i i u 

onto tape V tlil.k Sunoliid 
ori .isieIR" With ' iHvtfii: :n;ni. Fo1 

u.irt louna ol t rdt t v 1 iv f i 'M C ot» 
PtjM, Rush £J 9 9 I" 

Clarke Kent Software 
26 North Cape Walk, 

Corby Northamptonshire. 
SlitCfJv tot pviiOD.t! use only 

Spectrum Jetset Willy • Secral i w n cotle. 
Pus full screen* atari C1 sac. Mr BucUnv. 
27 Greenfield Wav. Norlhwich. Chusiiiii! 
C W 8 2YII. 

BACKUP 64 
TAPE TO TAPE COPIER FOR 

THE CBM 64 
Copy most p i o g r a m s current ly 
available mcludmo M-C and BASIC. 
Easy lo use graphics prompt system. 
Cheques. P.f) lot f&.OOto: 

D JOHNS 
S Woodtloy, ASH. KENT, CT3 2HF 

Ph (0304) 8 1 3 0 9 8 fat UPDATE prices. 

FOOTBALL COOLS 

Professor Frank George has used 
his researches to produce the F4 
FOOTBALL FORECAST program 
which uses stored team daia to 
compute the expected result of 
each fixture, and POOLPERM 
which produces full perms 
according to amount of stake and 
number ot matches required. 
Versions available for: 

Apple U 
Pet 
Sharp MZ80A and MZ80K 
TRS-80 
Video Genie 
NewBrain Inot Poolperm) 
Sinclair ZX81 and Spectrum 
BBC B' 
Commodore 64 
Oragon 32 

Write to: Bureau of Information Science 
Commerce House, High Street, 
Chaifont St. Giles, Bucks. 

o n i c I Clnmt 1-2 copies expensive 
Commercial u t i o i l M including catalogue 
verify options £3 .50 COuff , I Ulceby flood. 
ScunllKKIM. 

tee 
COLOURBLIND' HW TV7 (Vol jelsel walty' 
No cokjut chatls needed wilh out oatleriM 
Cl 30 Flemma. 33 Cromwell Grove M'Cr 
19 
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SHCTROM 
cms 

Dare you face 
The Turk 

The original Turk was an 
eighteenth century auto-
mation, a life-size mechan-
ical figure resplendent in 
Turkish costume and seated 
behind a wooden cabinet 
on which a chess board and 
pieces were placed. 

0 C P now offer you the 
twentieth century equiva-
lent of that Turk — a chess-
playing computer program. 
The Turk challenges you 

to a game of chgssl 

MANY 
OPTIONS 
INCLUDE: 
• 6 Levels of Difficulty 
• Demonstration Mode 
• Board Editor 
•Games Printout Facility 
• Blitz Chess Against the 

Clock 
• T w o Player Mode 
•Unfinished Games can be 

Stored 
•Recommended Move 
FULL INSTRUCTIONS 
PROVIDED 

CHESS THE TURK 
ONLY £8.95 
Post order to 

Oxford Computer 
Publishing, 

P.O. Box 99, Oxford. 
13414 

UlyA. l lY ;i i l "'1' lo lulyi tot Dliicjon 32 
••in S|irr;» m Fust 3 Dtogijixil r l each. 

i i.- 3 £>£*: j f t i 26p each Also 
c i duntM w»if !iu*-ci;il »i j | iu<wv Wtl la 
' • '•••• ..'i1».-lulf 1/ A VI Listaiiis, 30 
R iiilijif] A v of in MirU'y I «rr:l*i 

ISl I 

SPECTRUM SOFTWARE 
48 K 

Sieve Silver adventure games. 
Adventure 1 C595 
Adventure 2 C5.95 
Mooiande' CJ.50 

16K 
Blitz - Code Breaks? £4 50 
Robouc Cape il £4 50 

4BK Specirum 
Pnees include pbp 

Send Cheoue/PO to: 
W B Softwste 

192 Searner Rd, Scarborou £ North Yorkshire V012 4H £ 
Tel 0723 70074 

462 /9 

VIC 20 O W N E R S 
1 f.T ycuncif fir-ir cmUImoTthe Vie ftiina. 
N.-m ..i.i . jr. iiu RSM-1 . im|A,iK.r 
RSH? ImctUt tr» V,. Yi (J< mi li»j: \>.i,r»i: 
w-H.-j.ixn. St̂ J v\r ikuili 
j . n r j u n i i i H . u ii<jiMlr<a HJ . 
IlitttiM. I l in . Mill I1H I t 

HIGH resolution programs lor ZXBI! 
'.'any lypas Also aUva-vced irialhamalicai 
piograms for Spoctium ZX81. SACdolan. 
Odyssoy Computing, 26 Blnghjm no»0 
Sherwood. Nottingham 

Be a 
Dragon Adventurer 

Play the arcade, be ea uc«t»d have lun 
153K of data lor only f 15 00 NOT IO be 
conlused with inler-or otfen 

Alton 
17 Nabwood Road, Shipley 

BD18 4AG. 
46 

. - s .vvtK i P t c n t j y PA>t «:<«•! 
; P.-rNcn.il .'Hltr,.̂  oti Satli-

111' 'I<v.-.«.1- Cull 11 1 • "tl m 1,1?. 
. I' Wi l l i ' C H . - ' .V .W. t \ Ul-^W.'I 
yj -)JM 

if,? 

2nd SOUTH OF ENGLAND 
PERSONAL COMPUTER 

FAIR 
JUST OFF THE A40 
11 MILES WEST OF 

OXFORD 
SUNDAY 10th JUNE 

11.00am-7.00pm 
Exhibitors from all over 
England, under one roof. Micro 
computer equipment and 
services on display for all 
Home, Business and 
Educational Users. 
Many of the newest and 
exciting Micro's will be on sale, 
together with a large range of 
Software Er Books. 

Ample Free Parking 
Admission £1.00 

Some exhibition space 
available — 

Enquiries to: 0993 2355 
2nd SOUTH OF ENGLAND 

PERSONAL COMPUTER 
FAIR 

Wood Green School 
Whitney 

P O M O I W ' i f -iiiv Vk-. Colo.* aric sound 
is listing 90(1 T.13C £2 25 Mfcy 

I ;r'ii IIMW i l S d i ^ j l w o e d Avenue 
t.i-. -iM'v Sii'iey KTI6 9PD 
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SOFTWARE 10% OFF RRP 
OVER 800 TITLES 

COMMODORE. SPECTRUM 
DRAGON, B8X, ORIC COMPUTERS 

BARGAIN 
VIC20 cartridges £6 eacn or 

4 for £18 
RADIO 88, 68 LONGBRIDGE ROAD, 

HARKING, ESSEX. 
Tol: 01-S94 9979 lor price lis! H / 

C O M M O D O R E 64 
AND 

VIC 20 
PROGRAM COPILRS 

They copy tr.oi: CIIKIK based BASK", 
machine code ind mulu-pan proclaim of 
any uie. IkKh (opieri arr wnllen in 
michinc code. Pio)trami uimx a ranise nf 
protcciion mhniquet can he Wpied 
: iulv. Audio and viiual prompt', me u^nl 
for city operation Full tnsUufliflfK ate 
eonisincd in :he programs. 

VIC IM ITATOR C6 
IM ITATOR W W 

Plclw Mate whKh n rcquirnl and make 
chequci P.O.J payublr 10 IAN WAITF-. 

Stmf (irdrrs Ur 
IAN W A I T E . IHpr VC, 

I I HMlcharrovi R«»,l. B2 
Sheffield. S \ l . 

I 'ii 'i'v I wo '.viiis h it 
i I 70 A I'll,;1 itH'i-.li i: t Ij.OO Sl.imp 

i . i Wnwt i i tV 'OC d i'>i|i-i" vVj'i 
C. .•>, .Mtxtli.HUS 

US* 

BARGAIN BYTES 
COMPUTER CLUB 

15-2<m oil HHP of follK^ic 
1,000 I titks. all lt>.idin;j piutjtAmn 

S(wr;rvm. 2)C8i, BBC, Vk.-20. 
Elaetrim. Atari, Comtsadutf 64, 

Dragon. Otic i & Alu-.ua 
Oiscnunls un Hitjwattf & Dooh* 

Ftcc Membership 
For doUiU & price SAE 

PO Box 7. Goole, Yorks. DH14 5HC. 
157 

'.'it . L»'-. .ii.i-w?,̂ ' tolm-l Mi.'ki! ,|ini'. 
• I i V.1 JK; 'lb' ".linn;*-. Sl.J|)orl> 

• , ' i l l Mi.n'ii it .1 . . iw i i i t ' I « 2b 
i,,. s '• i ii-s tt J i: R finvn iM 

"A, , i.i: Driuv 
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DISCOUNT SOFTWARE 

SOUTH WEST 
Send for Free Catalogue corn sin in* tn* i 
SOO l i i lo for all llie populat Itinne 
Mkro's. 

ALL AT D1SCOUNI 
No posiagce IO pay at all 

ItVifr today to: 
DiKOunl Snflwure 

Suulli Wtvl 
Frttpoil, Pljmoiilh, PL1 IBK. 

0I .VVPIA Dtisvwii««: Pr.niei In iititfc I 
condition, with J l Bctessones. Iiofcl typt-. 
vsiiaWe oitcn 17 cpi. I 4 " carihiflt). msnualt 
etc. £109.00. Tel 01 521 7733 182 

When replying to 
Classified 
advertisements, 
readers are 
recommended to take 
steps to protect their 
interests before 
sending money. 
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DO IT WITH 

Would you 'Ike to t ransfer your Spec t rum p rog rams from 

1) TAPE TO MICRODRIVE 3) MICRODRIVE TO TAPE 
2) TAPE TO TAPE 4) MICRODRIVE TO MICRODRIVE 

Then do it wilh ihe 
T R 5 P R W3M A " cfXie .>M 1 j 1-sri.V if', Soei.t'jr-1 p apan jlo-, ;i?-?up 
4ir*m>ttOK il is »ltf lm«ii i»iatw«tlc«il ijcooeior: •wfrn-unieio'ojwuoi 
V-t to: • OU'-wr -yo/i !<rfK m uncoil Vjn:"ti | 
no*, nzr. JC'i ">J' p-COWTi h£J iWW OTt 5' ftili HWt4 rtM'en n f*SC C 
*.-£ tt( ' wUKSrW «wn Jt now on v:>. ECr lf«i .ml, vuv IJ on Cot VJ»' f ' fOJrSi"l(i) 

£ 5-50 » * » J I ! W * ! ai ic-y -j'fjizit tcj ® <•«! ntnjo ecft'rsr' 

TAPE TO TAPE 

fincv? 
IICT4 
AMI«) 

ill 1 
i oi t i SO Mcr 
<<n:iM»CVC.ie KHJ! i 

S»':lo B ^ a ^ y 1I3 Melrose Ave. Lontlor. NW2 

spectrum software (51 
WAS NUN? 48K - Grafik Adventure 
- deutschsprachig D M 39, 90 

FILE COPY & 48K-Cracker D M 48 , 5 0 
Und viele andere: 
Atic Atac, Mr, Wimpy, Time Machine. 1984, Knights Quest . . . 

NOW AVAILABLE 
WHAT NOW? £11.00 
48K Graphic Adventure incp&p 

XyZ Diepenbrockstr.9 
D-4400 MUENSTER 

Sinclair ZX Spectrum Software TEL. 0251Z665594 
Stnordig die ntuilcn P-ogrnmrrt v'orratig-Litl* enlordsm-Auf Wi.ns.cn 

^ Jutti Piogrj-nme fuel ande'e Computetsysteme - Qh-Prers* ZZg1 Porto h Verskostan 

PRINTERS 
STAR G E M I N I I0X 

10" 120 C. P. S. 
Oihcr printers & disc ilri\c% 
«mailable, iall for full price litl 

and delivery. 
£240incVAT + carriage 

MICRO BITS (I.O.W.) 
"Cuppcrfkld. .-\rrclun, 

hie nf Wight 098377 498 
(Day & Evening*) 136 

LYNX Tape Copiar iCO-' m.'c. Ta'ie back up 
coo-es a: different speeds from srigmals. 
stop programs, auto r u r r t r g , aHov.my 
you to inspect code, only £4.95 S Collie 
12 Macclesfield Road. South Norwood. 
London SE26 
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SHARP M?B0K 48K. Hi Km Graphics. Poict. 
H.iwc, foii l i . Wo'ri'Oalapower. Gomes. 
Eoson MxfiO Dust Coves. Manuals. 
u » ' Notes, f425 ono. Wrxxis 02 77.-222943 
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frrLPmis COmPUTER 
SOFTWARE 
LimiTED 

URGENTLY REQUIRE MORE 
HIGH QUALITY GAMES 

If you have written an exciting and original 
game for the CBM 64, Vic 20 or ZX Spectrum 
we would like to talk to you. If the game is 
good, we will pay high royalties on world-
wide sales. 
In the first instance, send a copy of your 
game, together with any instructions to: — 

MICHAEL COLE 
Atlantis Computer Software Limited 
19 Prebend Street, London N1 8PF. 

wm 
EDITORIAL A S S I S T A N T 
A 'one in a million' opportuni ty has arisen for a trainee 
to join Your Computer, Britain's biggest-selling h o m e 
computer magaz ine . T h e successful candidate will 
assess readers' programs, prepare listings, undertake 
proof reading, rev iew s o f t w a r e and wr i te articles. W e 
are looking for a person w i t h an above-average interest 
in h o m e computer hardware and s o f t w a r e w h o wil l be 
able to wr i te programs in Basic. S o m e knowledge of 
machine code programming wou ld be an advantage . 
S o m e evidence of wr i t ing ability is also required. 
Please wr i te w i t h details of your qualif ications and 
exper ience to : 

Toby Wolpe, Editor 
Your Computer 

Quadrant House, 
The Quadrant, 

Sutton, 
Surrey SM2 5AS 

T E X A S T I 9 9 / 4 A 
S O F T W A R E 

ANT INVASION. SPIDERS CAVE 
HONEY HOP. SNAKEBITE TRACKER. 
GYMKHANA am! QUEST £3 9Smc 
TANKMA\ »n« MONSTEFT HUNT 

.Oautild <nc 
MINES 01- SATURN and RETURN TO 
EARTH Ooubie £0 !>0 mc 
T I CASSETTE LEAO ..C6.0Sinc 
r I JOVSTICK AOAPTOH iMOST 
MAKESi . . £6.95 
SHARP MZ700 SOFTV/ARE S A 6. 
FOR LIST 
Computer rfp»)r» bv ooit Most 
populor m.jkei Seconenond 
computers and iollw«n etc wanted 
PhO f̂ or wrilr far price 
AH III P&P Ctwaue* PO' to-

STATION ELECTRICAL 
CosittlRond, Hntt Bank. 

LANCS IA2GHN 
T»l: (052*1 824519. 

COLOUR GENIE software wanted Good 
royalties paid Apex So'twiiK" |YC) 
Hastings Roafl St Leonardson-Sca 
TN'tfl RE A Hastings 53283 

108 

i&K Sharp M280K computer with l ' 0 unit 
driving P I cot printer. System Soflwar 
and marw G a m e s , Puyti t collects €6 00 
Mooie Rhiwblng. CaiOil'. 616649 
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MUSIC PROGRAMS 
uuior oitriwtw ml ihOiisher e> prntM mute t 

iLtorla mitWJi VMki muji: :rtnt«tc wcg 
rim tor SINC Wilt CCMHOOOH KSC MiC*0, MiGOtl 
SOIKChcmrcomtujUU Projnmi tnaUOtw ODJIMI 
itreftfibtrMucjtlonjiaitnojgiiwjiicomfi wi" 
jamr tf *hi-g con;<nt *« »» M tcfl^dnw 

MUSIC SALES LIMITED AttMioen of NMI Htmmorton N*»-nvini«t R0»(J SurySt Cdmunos Suf«ott IPJI3VB rt 

SPhCIKl iM Aioml gomes, utilities. Any vrt-
Viaiw. number, position spnttis. «rc«n(s). 
f.i-.t m/coda. Littmgs £2 CO rolufMtat)lo wilh 
fiassetlit fG 00. iSAE <Jot»4s). Realtime 
SnftvvJtni, 8 Park Street. Lonjt Eaton. 
Nottin^hnrn. NG10 4NA. 164 

. QUANTUM HARDWARE 
Sinclair Repair Centre 

IVt) h.ivn llw; :.p.i'«s for Jil rcoiirrs to; 
SPFCI HUM s ZX81. RAM PACK £r ZX PRINTER 

An r«p»<fs carried out by q jBhlied stall units rc)Mtii*l m ri'iyift^l standard 
ZX81 n i 50 

HAM PACK f995 
SPECTRUM f18 no 
ZX PAINTER fis.oo 

Itubject to rocoivad ccinrfitiuns) 
Prices inctudo rpturn postage and Decking. 
Also nvuildty'e CIO Compute *ap«f. C5p 

Ctb Compute! Tapes 70p 
Cassette LirAd Spectrum £2.20 

TV I frxti Spectrum £2 20 
At prtfes inclmte postage b pi>cw<nri 

Spa>«& J.ubf6ct to avJ>:aWity 
Cncquos Ei posijil tvdcri made pJYabtu to: QUANTUM 

Setl ^<Jdrests«l envelope -r* enquiries i«. 
QUANTUM 

33 CITY ARCADE. COVENTRY CV1 3HX 
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"TWF LODGE" BTIHIOII LANE. Brandon, 
Ourhsir DHT BSJ 

noo< sxctn*i .[».M ext."' 
SUftli 'IAWI n II I'm -w >•" r'S* >diMn 
Sij-,. ,, ', • i n t v M h i m N SPRCCLAWK A'imi.'fijr^ I' * nlV CJ lu 
H ••' 1 I • > t l f t v + l 
STnviiV nmAS a Ti-.j iu- IM'^ r> 1* 1 m V ' i f j ' l "-5II11 41 tit*. 

l*tl !lS»«JV 
' R n i M i w t a ,.>,„•. t . , , r > ' v . i flu .'-v.I , if .vtvuii ' 
aMMX ••* 

aic, v ' • « v r t 1X1 
nuiNfA n t r t > I M l - -Ill- .I,,,: .,(.„,,,. r inlHnl &rr IHAJHfJ* fAUT 1 winui Aa.Ht 

•t'iV 11,'IT 11 r i q i l i • <*' MUM tbOLWlIM W1KOUI 1 3 3 

COPY II Spectrum l ( j :48K Take security 
back uDs o l your sof tware , Copies all 
progiams including full 16 -48K ones' 
Includes continuous load, repeat copies, 
outosavc. venfy . Simple to use. f 4 2 5 
Fatcfti Software. Aooleqate. N e w l o w n , 
I .•moport. Somerset 
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THIS'LL 
TEACH YOU 
A LESSON!! 

::rc u fv=L cScCr .•.v.̂ lu-t~«KS«CTRUM 

PHYS ICS 
6 Prelim fgrEEW 

• I ' i i ^ : A , " w nG'flrgnlVtl^A 

l li,^;. 
CHEMISTRY • i 

;>11| > 1 {I :-,... I Il-',-

Software 
.J.,. VCQ ' /A. . . ..I 
AHIHM 1W, it L,1,'̂ '!) rj 

V I'RODBIVf 11 \'.rI"^ • mr p 11 V 1 t 
|i pin:|l :mi«, unlc niK'ioilnvo Scn'1 

• i 1 ••••ilinlpr unrl I I MS i hivnn- m Ffy 
H.n| 10 Hl'lllllt.lrrl CumplllUI'i ? H 
••• •• I IMI* Chi1.!1 S• • IIV" 0,ik HmiimitK-m 

i&H 

CHi.ruI? fi;(. ;S|Mrn»mi desioner 
~-i iikii • *'•'•'Ml "i il**si:|ii v." 1 
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AMPLIFIER 
r o n z x SPECTHUM 

Amplifiers OEEP commands and sound 
(etteois 
fenures 
• Full volume conl iC 
• Load'Save cmil'Ol 
• Bmlt in Compuii'1 Reset Button 
• Mo Batteries flenwurecf 
• Plugs Straight in 

tor only f 12 95 (inc p&nl 
Sf>n<1 Curoue 'PO ro 

PELLET PRODUCTS 
24 Leechcroft Avenuo, Sidcup. 

Kent 0A15 8RS. 
Tel. 01 850 3627 

COLOUR 
ADVERTISEMENTS 

ATTRACT 
ATTENTION! 

For fu r ther detai ls r ing 

661 3036 
NOW! 

O U E S T o r Gori 48K Spect -ur r adventure 
tn 2 parts. 100 locat ions e a c h separately 
K w n ' j t t S E n d i* 95 lo L O u i n t o n , 188 
S u u g i u m M o s a i c Rt i U p t o n W i r r a l , 
WorsoyiiclB 
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^ ^ ^ Green Fingers 

GARDENERS!! 

Here 's your F IRST computer ised plant database! 
• Only 8 0 seconds to find the ideal plants to fit your 

requirements. 

You can ask for plants that suit up to any 5 out of 
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 , 
hardiness, sun, w a t e r and soil needs, pruning, 
m o n t h of f lower ing, colour, etc.} . 

• Comprehensive details of over 3 5 0 f lowers, shrubs 
and trees. 

• Y o u can look-up plants using Latin names , c o m m o n 
names, or part of names (e.g. 'lily' displays nine 
di f ferent types of lily, any one of wh ich you can 
obtain fuller details wi th in 6 0 seconds). 

To order casset tes for 4 8 K S INCLAIR S P E C T R U M send 
cheque/posta l order for C 8 . 9 5 to: 

Practical Software 
Dept. GF, 40 Worple Road, 

London, SW19. 
154 

4«k ' i 
J 

WIN 
THE 
POOLS 

S P E C T A O R A W 2 - T H E M O S T P O P U L A R 
P O O L S P R E D I C T I O N P R O G R A M O F 1 9 8 3 

N O W E V E N B E T T E R V A L U E I N 1 9 8 4 ! ! ! ! 

* Supplied with a database tape containing data on ov»r 
8,000 matches since 1980 

* Daiabase is updated each week by user. 
* Match and Division names already in the program no 

tedious lyping every week! 
* Program is menu driven for simplicity of use. 
* Errors can easily be correct - Ihe program even checks 

your entries! 
+ Comprehensive instruction manual designed lo make Ihe 

program easy to understand 
* Win" also forecast the least likely draws tor those who 

prefer to bet on fixed odds 
* Supplied together with SPECTASORT the Perm 

Generalion Program which takes SPECTAORAW 
prediclions and (urns them into ten 8 from 10 full cover 
perms Complete your coupon direel from the s c r « n " 

SPECTADRAW 2. 8,000 MATCH DATABASE. SPECTASORT 
AND INSTRUCTION MANUAL THE COMPLFTE POOl.S 
PREDICTION PACKAGE FOR THE 48K SPECTRUM NOW 
AT THE UNBEATABLE PRICE OF £9 95 INCLUSIVE 
(Cheques/POs payable lo B S McAlleyV 

SPECTAORAW, I COWLEAZE. CHINMOR. OXFORD 0X9 4TD 

MAKE MASSIVE IMPROVEMENTS TO ALL YOUR 
SPECTRUM PROGRAMS using our GRAPHICS nnd 

SOUND TOOLKIT 

tv- • . ,.J ...M" tilwi • ..I 11' . dir.. JIM mi' <«Cl i$S«N«t 'V ' 
• . I'. 'Jill .1,'v, Ill I . . . I III - I,| '. t̂ .yw |[.IPW> >| It* you 
• 0*«! flO'uLJi'ci mi! j'l'-',1 r***. r I 0-1 yi d-irctiuna Aiwdipumli 
• Chjv.CTC -wjirv. i""-"' i•*• rt, t. Sripc*- ~vr'-i "".'~MT7 "tpi"-

• A.'.rvi.,: CIS. 
a &0* 'ii, AHvtA»> i h-ih ri11 iv tttirfViires 
• Onrc '»• , "^f *>W-.1; . • •• f ie 
A L 'EVO uoe m d rtJLL MANuA. 16 o> 10K —1 
• I -r, , i«V1 4't v •.•'otl.nahli' . T-rfrtrtiv 
0W.Y i b 'J0 mot ihe U'.M.V f 10 • > 

nvfnSFAfi f I Fu,n|M f 7 ftlft*,* Irti *rty ru l̂uri 
-.'. ( *t.- iVAlf . ^.u^i-q I ir,' >J*I"|] J |v.>o'T" CDl f ATHVI I "1114" II 4 

LERM S O F T W A R E 
DEPT 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 

LEICS m 

* * * * * * * * * T A P E COPIER 5 * * * * * * * * * 
Inew version} 

Vjkcs UACt. UC <«K| at ANY tyiw ol SPfCTHUM I If. -II4KI pin.ji.im lincl hcjdcicui in i 
u.iMfji<pj|plf" HMf «Mh IVlftNY iMlOVC l«lwr> 
run MONEY 0ACK OUAKAKUt ir v>.i we rot muted 
MAXH.HJW 5 STABS tioiu huiiw Con u ViVAly J i>u! ol J lUlTo OATlNGS. 
rt)AI)S .n .X tur.gr.iin(KirtE COMlMUOOSLY >»ill«ivl ipi-mii) J key Chi* cooicfI'<MiU"t 
•vlnv Iô IJILJI MASSlVf IY uvini) >nu 1n,c add Voutit?i 

•M-tlirvit Ci£JtUINClY BASIC. M COOt i auvs wto MICBOtHUVf Smpii (voirwts 
vit Al to mum ip.ionu nstruciiofii 10 HttP in»ke th»m tin 

* tint Al. lit IRFIYIICRMRRTL* LNAAFLFL ICJIIXV 
* MAX0YTC0 nylcin A wO"«fcJ R̂ IPV RTT IWOYIDRAII UI:LUC>V>IIJ IHD LULL TTIFC AI 4&K> 
* v,inlKi llrocil coii-fi. Auto. Aoou. Piogtam Hire p̂ ui HEAOTR JiHi» 1 CopX" HI AUltlLLSS jndaincr t>|wi l.i.Jt̂ rl AIL |>i<uji.nr.l lhai v,f jif TH<t<t ol' 
* V civ mtr I, . 'I .Li, 1 sin̂ iic so idr. i.-Il1 TULt mum r̂inrtS 
IA« COPIER C4.M) 1AW COPlCftWIlMM OfllVE CS.SO 

I wla | 1 lOIMltfi I i Oll̂ f v'̂ l'Hl H'l I 
OlaĈ ICKIVII.uld*U'» Jt t I Mini '*? ..-K i" (l,vr 

LERM 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 , 

LEICS so 
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ADAPTABLE 

E A S Y T O U S E 
D A T A B A S E 

POOLSWINNER 
THE ULTIMATE POOLS PREDICATION PROGRAM 

No: I..81 SCORtORAWS. bul NOSCORES AWAYS »nd HOMES 
Wo guarantee tno program oorforms significantly bettor man 
cnance 
"Pttotewinner" allows ins pieose ptadiction forrnu a to be sel by 

il't- user • you can develop j n d test your own unique method 
Piobatntities are given on every fixture choose as many 01 as 
lew selections as veu w>sn 
Fully menu driven, w i th dotailud instruction booklet 
The program comes complete wuh 1he laigest database nvaitnl: o 

over 2 0 . 0 0 0 mulches. The database automatically updates as 
results cumii ill 

a p p l e s bc ifli coMMoaonr 64. on agon, snnccrnuM i-sski. zxe\ o g k i 
CtSlrtll UIC lusivOI 

Wr otOdi'Cif il.ii.ib»t*t for rhose dtvt'oputg then oivn prerf»cfion p<og>am 
Two years results C7 SO Five yesrs results C>2 50 

/UaMK'e <rom dealers. or d>reci of onsri Irom 

5 « I # c S # f t w m r m F ^ 
37 COUNCILLOR LANE. CHEADLE. CHESHIRE 0 6 1 4 2 8 7425 

DEALER c.MQumirs wtiCOMt 101 

B U F F E R SKIS? 
SINCLAIR - VIC 20 -

BBC MICRO 

SOFTWARE 
GIFT 

VOUCHERS 
A V A I L A B L E N O W C I T O f SO 

DRAGON 32 -
COMMODORE 64 

310 STREATHAM HIGH RD. 
LONDON SW16. »mo 

S t P R O M S E R V I C E S 

Eprom 
P r o g r a m m er~W^ 

£54.95p 
t:.-W Sriltware (<n 

/XHl in ,»X Speriium 
SAI- Irir llwai i O' llliS and 
many ntlier Spflctiurrv'S! 

Add iitii 
f-riflft cnnnectnr'. f2 50p 

fdgr- raid* ?5P 

EPROM SERVICES 
3 Wedgewood Drive, 

Leads LS8 1EF 
10532) 667183 

lOSHlBA Itutipv r'nves Double ' :tcd. 
illmtilr ih'hMiv. complete with in.niu.iti i " , 
fSS S ' I I W S 1 - eonliiiin* T1H9 • VAT 
1 trtttlod -.111' -'. Is.*: ii M111111 I In 'Flint £Trl I lit 
T«t 0460 74321 1K6 

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: 

WOODCRAFT PRODUCTS (BRENTFORD) LTD. 
10 DAVID ROAD 

POYLE INDUSTRIAL ESTATE 
COLNBROOK, SLOUGH, BERKS 5LB 0DG 

NAME 

ADDRESS 

Please allow 26 days for drivery 

POOLSWINNER 
THE ULTIMATE POOLS PREDICATION PROGRAM 

Not just SCOREDRAWS. but NOSCORES. AWAYS and HOMES 
Wc guarantee tho Drogram performs signilicantly better than 
chance 

ADAPTABLE "Poolswtnner" allows the precise prediction to'tnuie to be set by 
the user - you can develop end test your own unigue metnod 
Probabilities aia given on every fixture choose as many or as 
(ow selections 05 you wish 

EASY TO USE Fully menu driven, w i t h detailed instruction booklet 
DATABASE The program comrs complete with the toigest database available 

over 2 0 . 0 0 0 matches The datobaso automatically updates as 
rosults comg in 

APPlC, BSC IS), COMMODORE £4, PHA CON. SPRFCTRUM I48KI. 2X61 (16KI 
f 16 full mclufvol 

We product! databases for (hose develop*ig tlu»r own prediction program 
Two ytrMS ro.vult.1 £7 SO Frvn yenrx rifxulls fl2 SO 

Avvtl&Ma front dealers, or (timet (return of pofll front 

I<1m 8*ftwmr* W^ 
37 COUNCILLOR LANE. CHEAOLE, CHESHIRE 061 -428 742S 

DEALER ENQUIRIES WELCOME 101 

YOUR MICRO COULD TEACH YOU 
ATHING OR TWO ABOUT THE FRENCH... 

...OR THE GERMANS...OR THE 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 conjunction 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 

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'll be amazed what your micro can 
teach you. 

Send your cheque or Postal Order for £29.95 made payable to: 
MDA Modon Associates Limited, 561 Upper Richmond Road West. 
London SW14 7EO. (ZX81 users £26.95) 
or. alternatively phone Teledata 01 200 0200 now, lines open 24 hours 
and quote your Visa. Diners Club, Access or American Express number 

Tick which Audio/software package you require {Prices include VAT 
Add £145 tor postage and packing on each order.) 

Please supply the following Audio/software Packages 

FRENCH • GERMAN • SPANISH Q 

Name: 

'COMPUTERISED EDUCATION SYSTEMS 
(PCSS software isc.onnp.'itiN*; wiih the ZX61 (l6Kj. ZX Spectrum BBC Micro. 

.Acorn Electron MtctOS > 
Each pack comes with a lull money back guarantee if not completely sahslied. 

Address 

Machine Type: Memory Size:. 
574/11 

7 0 8 Y O U R C O M P U T f H M A Y 1 9 6 4 



REPRINTS 
o ready made soles aid gtticii business 

r mmEr site 

û >cil>ji * ''1' 'I '< -'^Jro -u»|»r»r:M*rf<*U Ua&ir Sit 

1f you are interested in a particular article or advertisement in 
this publication why not take advantage of our reprint 
service. We offer an excellent, reasonably priced service. For 
further details and a quotation 

Ring Michael Rogers on 01-661 3457 

SelTITWIT mm CLASSIFIED ORDER FQRM 
Please insert the following advertisement in Your Computer Classified Section 

LINAGE LINAGE 

£6.00 

£8.00 
£10.00 
£12.00 
£14.00 
£16.00 
£18.00 
£20.00 

Clossified Rates 
Image *0p per word {Min IS wordt) 
prepayable 
Image ori.erii'jcri should correlate rhe losm 
rcviM eiOCK CAPirMS fhone 
courtft <13 3 rwrrfj Hume end addrm 10 be 
paid tor ff kited Wi edvvHitefnenr, $oM Member 
J ropuffed 11 t* 00 e*Ha 
D i s p l a y — r o t o j p « r ICC ( M i n 2 | « ) 
Oneimertion LS i0 
Throe insertions 18.20 
Six insertions £8.00 
Twelve insarltons 11 10 
O'iptsy evwrusv'i SfiOuKf p/OVldt Separate 
cOPv endtjiclcat)'/ reserve space by phone 
(01-661 xm 
Method ol Paymenl 
Cheques etc. should be mode poyabie 
10 Business Press lntwnaw>r>»l Ltd. and 
co ind I enclose herewith 
cheque'PO lor 

Pleose debil my Access.'V>sa Barcloy 
Card'Amer icon ExproivDinei J Club Int. 
,'OJ below 

)<7I s 1 I w4M<u* I HWKMk 

! • M i l 1 1 1 1 1 

No. of insertions required Q Box No. required YES/NO 

NAME /Pica ft include inittt'sl. 

AODRtSS 

SIGNATURE 

Post to: 
Cut out the order form ana return 
together with your remm«rvc» to: 
Classified Department, Your Computer, 
Room H 2 H , Quadrant House. The 
Quadrant. Sutton, Surrey SM2 5AS. 
1011 661 3039 

Payment by credit cord please state address card is registered 
Daytimetel.no 

THIS F O R M S H O U L D BE RETURNED BY 2 3 APRIL FOR JUNE ISSUE PUBLICATION 

Company Registered Nvmtc. 151537 (fngiendl Registered Ol/ice: Quadnnt House. The Qvldrent. Sutton, Surrey SM2 SAS. 
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Hot* 
lines 

Acorn Computer 
Telephone Cambridge 0223-245200 

Atari 
Telephone Sloi«|h 0753 24661 

Camputers 
Telephone: Cambridge 0223 315063 

Commodore CBM 
Telephone: Siougri 0753-74111 

Dragon Data 
TntepnoriH Rrirlgend 0656-744725 

Sharp 
Teteplmne Manchester 061 2052333 

Sinclair 
le'eohone: Camberiy 0276 6816 

Sord 
Telephone London 01930 4214 

Tandy Corporation 
Telephone Biimingham 021-5566101 

Texas Instruments 
I elephone: Bedford 0234-63211 

DATE 
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 I ; C Hi rmingham, f rom <1 to 
7 May is ihc venue lor iliis regional 
extension of the C o m p u i e r Fair. 
Te lephone Reed Exhibi t ions on 01-
643 HU40 for more informat ion. 

MicroCity 84 
Compute r s , business systems and 
communica t ions equipment in this 
business or ientated show in Bristol 
Exhibit ion Cen t r e , f rom M a y 15-
17. 

The Computer 
Fair 
Practical Computing and Your 
Computer's mid-year fair in Mall 0 , 
Karl's Cour t London , 14-17 June . | 

Averts? Wilt the 

S S r S i a g S W i K S 
n e x t Motor S h o w s s /wafe? No, but anywy jnsljrance 

SSSJK. 'SSk" " 
Personal and home compute rs , p lus 
small business systems, For more 

details, te lephone Roy Brat t , Reed 
Exhibi t ions on 01-643 8040 . 
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Audiogenic Vic-20 Games... 

...never turn your back on them. 

Spiders of Mars, Outworid 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. 

$ i® 

A 

ffc. 9S 

C / ° O c f b 

Audiogenic, PO Box 88, Reading, Berks, England. Tei: (0734) 664646. 



That's right, even the pirates will be dropping their duplicators to avenge 
with excallbur in Cavelon. to join in the swinging fun with Hunchback, to attack with Android Two, j u m p for 

their lives with Pogo, spin themselves dizzy with Chinese Juggler, they'll jus t 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 jo in in the fun and games. 
Cavelon Comrn (><1 6 90 Spectrum 5 90 P r ^ H ^ ^ T ^ ^ ^ ^ ^ ! Chinese Juggler Spectrum 5-90 C.omm 6 90 
Hunchback Spectrum. Comm 6<t, Cm 6 9 0 [ A A 1 E»Wmo Eddie Spectrum 5 90 
Android Two Commodore M 6 90 V A ^ A ^ A H J GiiUgans Gold Commodore 64 6-90 
Pogo Spectrum 5 90 -J Spectrum 5-90 


