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Spectrum Chordata 
Hatch Fill 
BBC Charlie Chan and 
Amstrad Fruity 
Plus Spectrum Birdy 
and CBM-64 Impulse 

F I S T F I R S T . . . 
Now we rip the 
wraps off Melbourne's 
next smash hits 



name COHCCpi win x * " i . . . . Ku Rritish 

m l b i u n n u v u * „ 

an all time great. Are YOU I 
ready to face the most 
Impossible mission yet 
devised??? 

i "Outstanding graphics, 
sound and amazing digitized 
speech". ZZAPi 64 

"Fitstop II IS * the. 

— — 1 sounds-best ot ail 

IMPOSSIBLE 
M I S S I O N 
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News: page 12. 

Impulse: page 58. 

Charlie Chan: page 62. 

Cover shot: Jeoff Thompson, karate 
world champion. See First Fist Then 
..page 40. 

12 N E W S : Mirror man Maxwell takes over Sinclair; Judge calls Amstrad pirates; Acorn sus-

pended; Robot umpires; Datasoft's Goonies — next Ghostbusters? 

19 
23 

Y O U R L E T T E R S : Plus 4 comments, software observations, "Enterprise is wonderful", 

Dismon information and what's happening at Evesham? 

H A R D W A R E H I T L IST : Talking heads — face-to-face interview with Anirog's 

Voicemaster; plus an ode to a Pace Nightingale modem. 

25 
32 

S O F T W A R E S H O R T L I S T : The Way of The Exploding Fist gets five-star treatment; 

and sneak previews of Sky Fox from Ariolasoft and US Gold's Kennedy approach. 

J O Y S T I C K S A W A Y : Pete Connor straps on his goggles and wiggles, rolls, presses and 

jerks his way through a variety of sticks, tracker balls and cards. 

37 C O M P E T I T I O N R E S U L T S : At last it can be revealed: which one of the oleaginous 

mass of sneaks, cheats, slackers, and goof-ofls won our "Chea t " competition. 

39 J O Y S T I C K C O M P E T I T I O N : Over £600 worth of prizes to be won. There are 50 Sticks 

— the baseless mercury switch joystick — up for grabs. 
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68 
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M E L B O U R N E H O U S E — F I S T F I R S T : T h e W a y o f the Exp l od i ng Fist is just the 

first salvo in a veritable barrage of good games promised by Melbourne. 

T O P T E N G A M E S C O M P E T I T I O N : What would you play on your desert island? 

Name your top ten games of all time and you could win a Commodore CBM-128. 

T H E Q L R E V I S I T E D : A quantum leap to nowhere? John Dawson boards the silent 

hulk floating in the depths of space to reassess the potential o f the Q L . 

Q U E S T C O R N E R : Hugo North has a good laugh with Bored of the Rings, dabbles 

in assassination, and follows the trail o f the Wing in Tracer Sanction. 

S P E C T R U M B I R D Y : Tough times for Jovian avians — this challengfng machine-code 

game illustrates the problems of collecting diamonds on Jupiter. 

C O M M O D O R E 64 I M P U L S E : Floyd the Droid can't help acting on impulse - he 

has been miniaturised to track down chip defects in Keith Suddick's new game. 

A C O R N E L E C T R O N C H A R L I E C H A N V I S I T S T H E W O K F A C T O R Y : Plenty 

of chopsticks but nothing to put the rice on. B Lewis lashes out the monosodium glutamate. 

A M S T R A D F R U I T I E : Hold, nudge and gamble with M K Mostowy's classy simulation 

of a penny arcade fruit machine. Penny arcade? Those_were the days. 

S P E C T R U M C H O R D A T A : Chuck away that cardboard Strat and get down to business. 

Dave Rogers' has a program that helps angst-ridden guitarists fret properly. 

A M S T R A D S P L I T : J G Fountain introduces you to split-screen techniques. Let's hope 

it does for the Amstrad what it did for Bette Davies. 

74 S P E C T R U M H A T C H E D F I L L : I f you want to lower the tone of your graphics, or 

heighten the contrast, A J Renton fills you in on the details. 

76 
78 

C O M M O D O R E 64 S P R I T E S : Master interrupts are one of the most important aspects 

of machine-code programming on the 64. Learn from the master, Nal in Sharma. 

C O M M O D O R E 64 S T R I N G S : You get a number of sub-routines to manipulate strings 

with this educational article from Graham Barbour. All this and bubble sorts, too. 

B B C I N T E R R U P T S : Fintan Culwin follows up on last month's music editor. Now how 

to accompany games. 80 
Q J T T E L S O F T : A reminder o f h ow to use Q " » F I R S T B Y T E S : Pythonesque pokes, a 

O H h h i s useful service. O M look at discs and bluffers guide. 

Q 4 R E S P O N S E F R A M E : T i m Har tnc l l Q Q S O F T W A R E F I L E : N i n e pages o f pro-

u I helps readers with queries. t J grams for a wide range o f home micros. 

1 RT C D A T E B A S E : Paul Bond rounds up local, national and international micro events 

I 1 1 U and supplies a list of essential phone numbers. 
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Snooker 
£12.95 on-disc 
£8.95 on cassette 
Pool 
£12.95 on disc 
£8.95 on cassette 

For the Amstrad CPC464 

AMSOFT SOFTWARE FOR 

COMPUTERS 

F 

I 

They're slicker, 
faster and more 

playable than ever 
before, so who 

better to present 
them than the 

Hurricane himself, 
AlexHiggins? 

Get your copies now 
and prepare for the 
big-prize Amsoft 
snooker and pool 
challenge at the PCW 
85 show at Olympia 
from September 5th 
to 8th. 

Cue up fo r these new vers ions of c lassic snooker and pool 
fo r Amst rad compu te r s ! 

ftVcox^ 



CAME FEATURES 
• Fur ious n o n s t o p a c t i o n w i t h o n e o r t w o p layer f e a t u r e 

• Realistic a n i m a t i o n w i t h i u m p Mock a n a steal m a n o e u v r e s 
YOU can e v e n j u m p a n d t u r n i n m i d air B e f o r e s l a m m i n g t h e 

Pali i n t o t h e Casket 
• Nine f i e r c e skil l levels f r o m t h e u t t e r l y p a t h e t i c t o t h e 

Harfem Globetrotter 
• Three fiery opponents with unique intelligent 

player characteristic! 
A • Multisection game with end of match 
B presentation sequence 
B • Sequel to immensely successful 

in ternat ional soccer 

Joint Production 
lable only from 
the author Adr 

Previously 
for the CBI 

rnmodore U.K. 
Spencer and 

IU the spectacular' 

international \ 
Basketball is from 
Andrew Spencer author 
of the Sensational Best-
Seller international 
Soccer. 

Every single Elite' product carries the 
unique Elite Holographic sticker Make 
sure your copy does it s your 
guarantee of quality. 

Mall Order 
Just send a cheque or PO. payaOie to 
Elite or quote your visa number 

-Joint Production 
i cc;qi;o t q I o v T c c o t c n c T c i r Elite Svstams Limited Anchor House Anchor Roar^idridaR 





Herbie Briggs has 
just destroyed the myth 
that all floppy discs are 

created equal. 
They seem equal. Unti l you look at 

the seams. 

That's where equality ends. 

Most companies seal their discs with a 
spot here, a spot there. Leaving most o f 
each seam not scaled at all. 

Sooner or later, the seams might do what 
comes naturally: they bulge. Warp. Pucker. 
Open up. 

Pens, pencils, fingernails—even a four-
vear-old s, like Herbie—can catch and snag 
in those wide open spaces. 

That's sloppy. And dangerous. Because 
if you put a sloppy floppy into your disc 
drive, it can jam your drive. Ruin your drive 
head. Lose your data. 

So much for their seams. Ours arc 
different. 

Memorex uses a process we developed, 
called Solid-Seam Bonding. 

Solid-Seam Bonding seals shut even' inch 
ofevery seam of every MemorexRfloppy disc. 
Tight as a drum. That makes the Memorex 

floppy stiffen Stronger. And your data safer. 
To resist bulging, warping, puckering, 

or opening up. 

MEMOREX SOLID-SEAM BONDING: I 
Every inch o f eveiy scam 

is seaJcd shut. l ight 

as a drum. 

To resist all the things that can jam 
your drive, ruin your drive head, or lose 
your data. 

Which proves that a Memorex floppy 
disc isn't equal to all the others. I ts better. 

Solid-Seam Bonding is just one example 
o f the extra care that goes into every 
Memorex floppy disc. Be it 8'' 5VV or the 
new 3W.' Extra care that lets us guarantee 
every Memorex disc to be 100% error-free. 

The next time you're buving a floppy 
disc—or a few hundred o f them—just 
remember this: 

I ts always better to be safe than sloppy. 
For more information on the full line of 

Memorex quality computer media 
products, including computer 
tape, call Memorex U.K. Ltd., 
96-104 Church Street, 
Staines, Middlesex. 
Tel: 078451488 

Memorex is a registered trademark 
of Memorex Corporation 
4 1984 Memorex Corporation 
A Burroughs Company 

Your Data. When it matters, make it Memorex", 

MEMOREX 
Q 

THE SLOPPY FLOPPY: 
Sealed wi th a spot here, 

a spot there. Leaving 

unsealed seams 

everywhere. 



innovative COMPUTING i^d^Ltd : S V I F0R T 0 D A Y m D TOMORROW S T h R ^ d Morden. Surrey SM4 4LH U.K. 
• • Tel.: 01 -3300101 Tlx.: 28704 MMHVAN G 

SPECTRAVIDEO 

Shoot to win I 
Winning is all that matters when playing video games. SVI 

"QuickShot" joysticks give you a better grip on games which are 
getting tougher each day. That's why over 4.5 million have been sold 

since 1982. 

SVI "QuickShot" is the original, award-winning joystick that offers true one-hand 
control with features like a hand-contoured controller, thumb/trigger fire button and 

suction cups that give the thrill of arcade game play. 

SVI "QuickShot" joysticks are getting better each day. They have more winning features than 
ever. There are models with auto-fire switch, touch-firing pad, interchangeable controllers and 

for the latest MSX computers. 

Go with the winner and see the wide range of SVI "QuickShot" joysticks at your nearest dealer. 
i i 

SVI "QuickShot" Joysticks. 
4,500,000 Sold Worldwide. 
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i s r a r o r n n r i 
At last Spectrum owners can choose a TRUE disc 
drive system for their computer, backed by REAL 
software support and available w i t h the most 
comprehensive specification yet developed. 

For just £199.95 Discovery offers a new level of 
performance and a combination of advanced 
features which make other fast storage systems for 
the Spectrum and Spectrum + look obsolete. 

No wonder one leading computer magazine, 
Sinclair User, recommended Discovery in its latest 
guide to fast storage systems for the Spectrum. 
Discovery has been designed to take no USER RAM 
from the Spectrum during the use of tape-based 
programs, it accepts the same commands as 

'Interface I' al lowing you to use many of the 
cassette programs designed for microdrive and 
we've even provided you w i t h the f i rmware to use 
a super fast RAM DISC when you choose. Random 
Access Files are fully supported and format t ing 
and back-up routines are included in ROM. 

Add to all this a range of great software titles on 
the latest 3Vi " disc cartridges commissioned by 
Boots and you begin to see why we named it 
Discovery. 

Discovery is available f rom larger branches of 
Boots and selected computer stores nationwide. 
For fur ther details call us on 0737 65080 or post 
the coupon now. 



Thinking software? 
T H E T A S W O R D W O R D PROCESSORS 

The extensive features of the Tasword word processors are 
ideal for both the home and business user. Every Tasword 
comes complete with a comprehensive manual and a 
cassette or disc. The cassette or disc contains your 
TASWORD and TASWORD TUTOR. This teaches you word 
processing using TASWORD. Whether you have serious 
applications or simply want to learn about word 
processing, TASWORD and TASWORD TUTOR make it 
easy and enjoyable. 

T A S W O R D T W O (Spect rum) 
6 4 c h a r a c t e r s p e r l i n e o n t h e s c r e e n ! 
"Without doubt, the best utility I have reviewed tot the Spectrum." 

HOME COMPUTING WEEKlY AW* 1981 
If you have been looking for a word processor, then look no further." 

CRASH JUNE 199* 

The cassette program is supplied with instructions for 
microdrive conversion. 
TASWORD TWO* ZX 48K Spectrum cassette £13.90 

microdrive cartridge £15.40 

T A S W O R D E INSTEIN 
A sixty-four character per line display and the ability to 
hold over five hundred lines of text at any time are just 
some of the features of this, the most recent of the 
Taswords. Full interaction with the disc system — e.g. 
Tasword detects the presence of added drives and allows 
their use. 

TASWORD EINSTEIN Tatung Einstein disc £19-95 

T A S W O R D MSX 
With all the features of the Spectrum Tasword Two 
including the amazing sixty four character per line display. 
The Tasword MSX machine code program utilises the 32K 
of memory not normally available to Basic allowing over 
five hundred lines of text to be held in memory. 

TASWORD MSX* 64K MSX Computers 
Fully inclusive mail order price £ 13*90 
(cassette includes both disc and tape versions) 

T A S W O R D 4 6 4 
"There is no betterjustification for buying a 464 than this program " 

FOPUbM? COMPUTING WEEWY NOVEMBER IW 
A particularly sophisticated yet easy to use program. Now 
available on disc. The cassette version is supplied with 
instructions for transferring to disc. 
TASWORD 464* Amstrad CPC 464 & 664 cassette £19 '95 

disc £22-95 

T A S W O R D 4 6 4 - D 
This is the new Tasword especially developed to utilise the 
capabilities of the CPC 464 and 664 disc drives. A major 
new feature is a powerful mail merge facility. Tasword 
464-D will only run on, and is only supplied on, disc. > 
TASWORD 464-D Amstrad CPC 464 & 664 disc £24-95 

T H E T A S P R I N T STYLE WRITERS 

A must for dot-matrix printer owners I Print your program 
output and listings in a choice of.five impressive print styles. 
The Tasprints utilise the graphics capabilities of dot matrix 
printers to form, with a double pass of the prmthead, 
output in a range of five fonts varying from the futuristic 
Data-Run to the hand writing simulation of Palace Script. A 
TASPRINT gives your output originality and style/ The 
TASPRINTS drive all Epson compatible eight pin dot-matrix 
printers, e.g. NEC PC-8023B-N BROTHER HRS 

EPSON FX-80 M A N N E S M A N N TALLY MT-80 SHINWACP-80 
EPSON RX-80 STAR D M P 501/515 DATAC PANTHER 
EPSON MX-80 TYPE III COSMOS-8O DATAC PANTHER II 

Five impressive print styles for your use: 

COflPflCTfl - bold and heavy, good fo r enphasis 
DflTfl-RUCi - fi fUTUftibTIC SCftlPT 
LECTURft LIGHT - c lean and p l e a s i n g t o read 
flEDIflN ~ a se r ious bus iness~ l i ke s c r i p t 
POIQtS &RJP3 - .a d i f c H f i c t l u e J t o u l u 9 Jkmt 
Typical Tasprmt outpu: Please 'Kite t fv* different manes of primer produce different sized output 

TASPRINT (Spect rum) 
Drives all the printer interfaces compatible with TASWORD 
TWO and can be used to print TASWORD TWO text files as 
well as output from your own Basic programs. 
TASPRINT 48K Spectrum cassette £9-90 

microdrive cartridge £11 -40 

T A S P R I N T E INSTEIN 
Print TASWORD EINSTEIN text files in one or more of the 
TASPRINT fonts. 
TASPRINT EINSTEIN disc £14-95 

T A S P R I N T Q L 
TASPRINT QL includes a screen editor used to modify files 
created by other commercial software, such as QUILL, or by 
the user from BASIC. These modified files include TASPRINT 
control characters and may be printed, using TASPRINT, in 
one or more of the unique TASPRINT fonts. 
TASPRINT QL Sinclair QL microdrive cartridge £19-95 

T A S P R I N T 4 6 4 
Can be used to print AMSWORD/TASWORD 464 text files 
in addition to output from your own Basic programs. 
Drives the Amstrad DMP-1 in addition to the printers 
listed above. 
TASPRINT 464 Amstrad CPC 464 & 664 cassette £9-90 

disc £12-90 

T A S W O R D U P G R A D E S 
Tasword 464 and Amsword owners: send your original 
cassette or disc (not the packaging) as proof of purchase. 
Your original will be returned together with Tasword 
464-D on disc. £13-90 

"Available from larger branches of Boots QL is a trademark of Sinclair Research Limited 



. . . think Tasman 
T H E TASCOPY SCREEN COPIERS 

The TASCOPY screen copiers print high resolution screen 
copies with different dot densities and patterns for the 
various screen colours. This gives the screen copies a 
shaded effect which presents on a monochrome scale the 
colours on the screen. With TASCOPY you can keep a 
permanent and impressive record of your screen pictures 
and diagrams. TASCOPY supports all the printers 
mentioned under TASPRINT 

TASCOPY (Spec t rum & In te r fac e 1) 
The Spectrum TASCOPY is for use with the RS232 output 
on ZX Interface 1. It produces monochrome copies (in a 
choice of two sizes) as well as copies with the shaded 
"grey scale" effect described above. 

cassette £9*90 
microdrive cartridge €11 -40 

TASCOPY ZX Spectrum 

T A S C O P Y QL 
TASCOPY QL adds new commands to the QL Superbasic. 
Execute these commands to print a shaded copy of the 
screen contents. Print the entire screen or just a specified 
window. TASCOPY QL also produces large "poster size" 
screen copies on more than one sheet of paper which can 
then be cut and joined to make the poster, and high speed 
small copies. 
TASCOPY QL Sinclair QL microdrive cartridge £ 12*90 

TASCOPY 4 6 4 
Adds two new commands to the 464 Basic to give both a 
standard shaded screen copy as well as a "poster size" 
copy which is printed onto two or four sheets which can 
be cut and joined to make the poster. 
TASCOPY 464 Amstrad CPC 464 & 664 cassette £9*90 

disc £12-90 

Available from good software stockists and direct from: 

TAS MAN 
SOFTWARE 

Springfield House, Hyde Terrace, 
Leeds LS2 9LN • tel (0532) 438301 

P L U S . . . 

T A S W I D E T h e Screen Stretcher 
With this machine code'utility you can write your own 
Basic programs that will, with normal PRINT statements, 
print onto the screen in the compact lettering used by 
TASWORD TWO. With TASWIDE you can double the 
information shown on the screen I 
TASWIDE ZX 16K + 48K Spectrum £ 5 5 0 

T A S M E R G E T h e M a i l M e r g e r 
Transfer data from MASTERFILE to TASWORD TWO! Letters 
and forms typed on TASWORD TWO can be printed with 
addresses and data taken from MASTERFILE. The mail 
merge facility allows, for example, multiple copies of a 
letter to be printed, each containing a different name and 
address taken from your MASTERFILE data. To use 
TASMERGE you must have one or more microdrives as 
well as TASWORD TWO and MASTERFILE by Campbell 
Systems (version 9 or later). 

£10-90 TASMERGE ZX 48K Spectrum 

T A S M A N PRINTER I N T E R F A C E 
Plug into your Spectrum and drive any printer fitted with 
the Centronics standard parallel interface. Supplied 
complete with ribbon cable and driving software. The user 
changeable interface software makes it easy to send 
control codes to your printer using the method so 
successfully pioneered with TASWORD TWO. The cassette 
contains fast machine code high resolution full width 
SCREEN COPY SOFTWARE for Epson. Mannesmann Tally. 
Shinwa, Star, and Tandy Colour Graphic (in colour!) 
printers. TASCOPY, shaded screen copy software for this 
interface (value £9 90—see description on left) is included 
in this package. 
CENTRONICS INTERFACE ZX Spectrum , £39-90 

C O M P U T E R PRINTER CABLES 
RS232 for ZX INTERFACE 1 
MSX CENTRONICS 
AMSTRAD CPC 464 CENTRONICS 

£14-50 
£8-00 
£9-90 

If you do not want to cut this magazine. simply write out your order and post to 
TASMANSOFTW>*RE DEPTyc SpnngfieMHouse Hyde Terrace Leeds LS29LN 

I enclose a cheque/PO made payable to TASMAN SOFTWARE Ltd OR charge my 

ACCESS/VISA number 

NAME ITEM PRICE 

£ 
£ 
E 

£ 

£ 

E 

ADDRESS 

Ootvde Europe -Kid 11 jirm.ni p<* *em 
TOTAL 

Send me the free Tasman brochure describing your products Q T»ck here 

I wou ld like to know more about your programs for (please tick): 

Qi| | Tatung Emncin| | ZX Spectrum | | MSxQ Amstrad CPC 464 & 664 Q 

Telephone AccessA/isa orders Leeds 10532) 438301 All prices include VAT andpackag ing 
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CZECH MATE ON 
SINCLAIR'S BOARD 
" I A M ABSOLUTELY D E L I G H T E D . Robert Maxwell is a 

really great bloke". That's Sir Clive's gushing reaction 

to the financial saviour of Sinclair Research. But just 

how the computing public will react to a Sinclair 

Research without Sinclair himself in charge and still 

pushing the buttons is another matter. After all, with 

Sir Clive only acting as a research and development 

consultant, how can the company ever be the same 

again? 

The enthusiasm of Sinclair's creditors may also be 

qualified. They'll be pleased to see some money 

coming their way, but disappointed at the lack of new 

orders. As a result Timex has already laid off 400 

workers from its Dundee production line where so 

many Spectrums have been built. 

Sinclair Research must create new products if it is to 

have a long-term future. The fact that the company 

doesn't seem to be producing more of its existing 

computers is understandable. At the current rate of 

sales, the £34 million of warehouse stock that Maxwell 

has inherited should see the company into the autumn 

— and, pessimistically, even beyond that. 

I f the new Sinclair does try ploughing on into 1986 

with old machines the company will cease to exist: 

Sinclair without innovation isn't Sinclair. 

Worse, the whole industry without a steady flow of 

increasingly sophisticated computers will also flounder. 

This year for the first time it is the software houses 

and not the computer manufacturers who have been 

making all the running. They've been the ones to come 

up with the new ideas that keep the industry going. 

But that can continue for only so long. Once they 

run up against the limits of machines which in most 

cases are several years old, there will be nothing to 

sustain the public's interest. 

Clive Sinclair's outburst of delight at the Maxwell 

take-over shows his relief that the company he made 

great will continue to exist. Maxwell in turn must 

recognise the importance of Sinclair's continued 

participation in the firm's and the market's future. 

Provided he capitalises on Sinclair's talents there may 

still be a British home-computing manufacturing 

industry for Acorn to return to when and if it staggers 

to its feet after its second knock-out in four months. 
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Was he leg before? 

ROBOTS 
HOWZAT?! 
DICKY BIRD is not going to be 

replaced by a Dalek yet but micros 

could soon be helping umpires 

with tricky leg before wicket deci-

sions. The Test and County 

Cricket Board is sponsoring 

research into using cameras linked 

to a computer to plot the probable 

course of the ball after it has hit 

someone's pads which would 

indicate to the umpire whether it 

was p lumb or not. 

The idea comes from Jodrell 

Bank Radio Astronomer and 

cricket fanatic Sir Bernard Lovell 

whose last idea for an electronic aid 

to show whether catches behind 

the wicket came off bat or pad is 

still at the prototype stage. This 

was a microphone in the bat itself 

— well Australian TV. puts a mike 

in the stumps — with headphones 

for the umpire. So far Sir Bernard's 

most successful electronic cricket-

ing innovation is an improved light 

meter used at Old TrafTord. 

500,000,000K 
LASER MHMORY could be in our 

homes before Christmas. By then 

Atari's Rob Harding expects to be 

selling a Compact Disc Rom 

Player for the ST with a capacity 

of half a Gigabyte per disc — that's 

500 Megabytes, enough to swallow 

every telephone directory in Britain 

— and for a price of less than £500. 

The only catch is that the C D 

Rom is read only — the technology 

to write to laser discs is still pro-

hibitively expensive. 

At the Chicago Consumer Elect-

ronics Show Atari demonstrated 

the C D R P player with a disc con-, 

taining an entire 15 volume ency-

clopaedia. The text only took up 

a third of a disc with pictures and 

a comprehensive index filling the 

rest. Arcade-style laser games will 

ST will have giga disk. 

be possible and at the flick of a 

switch the machine doubles up as 

an ordinary compact disc music 

player. 
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SINCLAIR COUP 
Bob's your uncle, Clive 

Ever popular Bob Maxwell — (live shows off the big wafer). 

SIR CI.IVE is back at the drawing 

boand now that Daily Mirror owner 

Robert Maxwell is paying £12 

million to take over Sinclair 

Research. Desperate financial 

trouble had led the Bank of 

England to try to organise a-rescue, 

but Sinclair is still not safe. 

Timex has laid off400 Spectrum 

Plus assembly workers because 

there are no more orders and the 

future of the pocket television looks 

SELLING A high-speed twin-

cassette stereo deck which could be 

used to copy pre-recorded music or 

program cassettes was an induce-

ment to infringe copyright accord-

ing to M r Justice Whitford in the 

High Court. The case is doubly 

embarrassing to Amstrad which 

makes the decks because it also 

supplies commercial software 

through its Amsoft operation. 

Despite legal costs of £100,000 

Amstrad intends to appeal against 

the ruling which was in favour of 

the British Phonographic Industry 

who are now seeking damages from 

Amstrad. According to BPI's legal 

adviser Patrick Isherwood high-

speed twin cassette decks will only 

shaky, because Polaroid has 

stopped making the long life 

lithium batteries for it. When the 

stockpile runs out Sinclair will 

switch to short life Zinc Carbon 

batteries. 

Maxwell is looking for a new 

chief executive now that Sir Clive, 

who admits he is "awful at 

managing established businesses", 

has left the board to concentrate on 

research. Paradoxically his Metalab 

^ | 

\ f * 

Sugar "condemns piracy". 

be allowed to be sold i f "accom-

panied by adequate warning notices 

about the copyright infringement 

announced a breakthrough in wafer 

scale integration just days before 

the Maxwell deal. 

The problem with conventional 

chip production is that on each 

wafer of silicon some -chips are 

faulty so you cannot produce a 

complete computer on one slice. 

Metalab uses Ivor Catt's idea of 

configuration logic — a built-in 

circuit which checks and bypasses 

any faulty areas on the wafer. 

— notices so explicit that they are 

likely to make the machines un-

attractive to the retailer". 

I f the ruling stands it could be 

used by organisations like the 

Gui ld of Software Houses and the 

Federation Against Software Theft 

to take action against companies 

like Evesham Micros which makes 

the Interface I I I program copier 

(Don't Touch, page 14, Your 

Computer July 1985). Roger 

Tuckett of FAST has called Justice 

Whitford's ruling "a welcome 

development". 

Meanwhile the new copyright 

law has encouraged MicroPro — 

who wrote Wordstar — to look for 

a test case immediately. 

Wally's 
paradise 
is a 64K 
Spectrum 
MJKRO-GKN'S latest box of tricks 

will turn software pirates into a 

bunch of wallies — and also give 

Mikro-Gen's own programmers 

almost 50 percent more memory to 

work with. 

The Mikro-Plus Interface for the 

Spectrum is like Imagine's much 

talked about idea for Megagames. 

It's a hardware way of selling 

software. You pay £14.95 for a 

game on Mikro-Plus which 

overlays the Spectrum's Rom and 

includes a joystick port. The game 

itself won't be copiable because 

part of it is burnt into the Mikro-

Plus's 16K's worth of Eproms. 

The rest of it comes supplied on 

cassette. 

Shadow of the Unicorn, a role-

playing adventure with 10 

characters, will be the first program 

supplied on the cigarette-packet 

sized Mikro-Plus and will be out 

in mid-September. Mikro-Gcn's 

new Wally game for the Christmas 

period, Three Weeks in Paradise, 

is not only a change in style but 

will also be appearing on Mikro-

Plus Interface. 

Booked — 
FBI pulls 
the Cracker 
" I WAS a teenage hacker" confesses 

Bill I^andreth, alias The Cracker, 

in Out of the Inner Circle, a newly 

released Penguin book he wrote 

while on probation after the FBI 

finally caught him after a lifetime 

of computer crime at the grand old 

age of 19 while tapping into Tele-

mail which serves NASA, Coca 

Cola and General Motors. 

Big Blue 
screen blur 
SORE EYES? Nagg i ng headaches? 

You could be another victim of 

V D U health hazards. The good 

news according to a comprehensive 

report on the subject put together 

by I B M is that extra metal shield-

ing could cut out the problem. 

These shields are already a require-

ment in the States but not as yet 

in the U .K . 

AMSTRAD PIRACY 
DOUBLE-DECKER 
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FLOPPY DISK MEET ANSI, DIN, 
ECMA, IBM, JIS AND SHUGART 
SPECIFICATIONS. 

EVERY DISK IS CERTIFIED 
AND GUARANTEED TO BE 
100% ERROR FREE M I N I F L O P P Y D I S K 

LOW PRICE - HIGH QUALITY 
"AVAILABLE JULY 31/2" DISCS POA" 

40 TRACK BOXES OF 10 

S/S S/D 10.50 
S/S D/D 11.00 
D/S D/D 13.00 
80 TRACK 
S/S DID 15.00 
D/S DID 16.90 
40 TRACK ^ L O O K - S P E C I A L BULK P R I C E S * 
S/S S/D 88p * 
S/S DID 94 p 
D/S DID 1.05 [ PER 
80 TRACK ( DISC 
S/S DID 1.21 
D/S D/D 1.38 

ADD V.A.T. TO 

ALL PRICES 

PLEASE ADD £1 

POST /PACK ING 

ADD V.A.T. TO 

ALL PRICES 

CARR IAGE FREE 

FOR BULK1 O R D E R S 

ALSO COMPUTER CASSETTES 
BOXES OF 100 ADD VAT TO 

£ 2 3 ALL PRICES 

£ 2 4 PLEASE ADD £3.50 

£ 2 5 POST/PACKING 

* C I 5 BULK TAPE PRICES AVAILABLE * 

P.V. TUBES 
D e p t D 
104 A B B E Y S T R E E T , A C C R I N G T O N , L A N C S B B 5 1 E E . 
Te l : (0254) 3 6 5 2 1 . ( 0254 ) 3 2 6 1 1 
T e l e x : 6 3 5 5 6 2 G r i f f i n G for P V 

CARRIAGE ON 
EXPORTS AT COST 

Phone in Access/Visa card no. for same day 
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DIARY 
RICHARD AUSTIN o f Evesham 

Micros wants to thank G O S H 

and FAST "for their outburst 

against our product, Interface 

III, in July's Your Computer. He 
claims he is crying into his 

champagne as he celebrates the 

success of his product. 

IT'S BEEN a bad few weeks for 

computers and robots. First 

there was the slight hitch with 

President Reagan's Star Wars 

extravaganza when the space 

shuttle insisted on looking for a 

10,000 mile high mountain to 

make the laser test a little 

easier. Then an Edinburgh 

restaurant refused to pay for a 

Donic robot which it had 

bought second hand after it 

allegedly went beserk knocking 

over tables before its head fell 

off into a customer's lap. Now a 

Naughty Words Editor to stop 

people like the man who wrote 

the Amsdisk program — he 

sends his sincere apologies by 

the way — from filling up 

bulletin boards with obscenities 

has gone out of control. All 

messages including the word 

title are being censored. 

ALAN SUGAR produced a bird 

watcher who makes recordings 

of wild life noises and copies 

them for friends, as an example 

of the typical tape-to-tape 

cassette user in the Amstrad 

double-decker piracy trial. The 

judge was not impressed. 

SAD STORY from Brian Raine 

who went to Bournemouth 

Computer Club clutching his 

copy of Your Computer and 

complained that "piracy was the 

main activity". He was laughed 

at and the leader of one user 

group admitted that he asks his 

8 year old daughter to make 

copies for him to avoid 

prosecution. Brian wants G O S H 

to guarantee that they will 

replace faulty tapes — in case 

software houses go bankrupt. 

SOME TRANSPARENCIES from 

Datasoft disappeared before we 

saw them — Ah said Datasoft 

"that's because we put in a fake 

doubloon — somebody must 

have thought it was real". We 

are looking for a tall, one-legged 

man with a parrot on his 

shoulder . . . 

BJU 

DOWN AGAIN 
Acorn's second problem 
ACORN'S CRISIS has deepened 

with the suspension for the second 

time of its shares, which had sunk 

to l i p on the Stock Exchange. At 

the same time Junior Industry 

Minister John Butcher wants an 

end to Acorn's exclusive and lucra-

tive BBC contract to let companies 

like ACT in. 

According to Close Brothers — 

Acorn's financial advisers — "the 

market for home and small per-

sonal computers has become even 

more difficult and a further and 

very substantial decline has 

occurred in sales from the levels 

predicted earlier this year. This has 

led to a significant deterioration in 

the financial position of Acorn". 

Two weeks earlier ACT, which is 

muscling into BBC country with 

its 16-bit F IE micro, announced it 

had made record £92 million sales 

and £10 million profit. 

With home computer sales runn-

ing at one third of last year's in 

some areas Acorn finds itself sitting 

on a stockpile of at least 70,000 

Electrons while the BBC Plus is 

still not selling despite a panic £30 

price cut. Olivetti, which bought 

49.3 per cent of Acorn the last time 

it needed rescuing, could increase 

its stake to a majority and sell off 

Acorn subsidiaries like'Acornsoft. 

One industry analyst points out 

that with sales of nearly £2 billion 

a year "Acorn is less than petty 

cash to them" but i f high-flying ex 

IBM troubleshooter Alex Uboldi, 

who has been put in as emergency 

Managing Director, cannot quickly 

find a new strategy for Acorn's 

survival then Olivetti may pull out. 

Acting Chairman Alex Rcid may 

have had his spaghetti. 

FREE MODEM 
WITH DRIVE 
COMMODORE IS about to dump 

£20 million worth of kit on the 

market at half price but most of it 

seems to be business machines. 

Meanwhile general manager Nick 

"smile at the rain" Bcssey claims 

he can maintain the price of the 64 

and "break the seasonal strangle-

hold which has dogged the home 

computer industry". 

Good offers on peripherals 

include 1541 disc drive, with disc 

software, plus modem and one 

year's Compunet subscription for 

£229. 

Despite the launch of the 

CBM-128 in September Bessey 

says the 64 will continue through 

1986. Certainly software and peri-

pheral makers are sticking with the 

Graphics Mouse expands 64. 

Commodore 64. 

Commodore ' s own Sound 

Studio and Sampler programs for 

the 64 come out at the same time 

as Activision's Music Studici, and 

Datex is showing the M/S 1 

Graphics Mouse which purports to 

give the 64 Macintosh style 

graphics — at lower resolution but 

in colour. 

If your name 
is MUD 
it's for you 
BRITISH TELECOM t u r n s 

dungeons and dragons into big 

business next month with the 

launch of its Multi-User Dungeon 

which will allow anyone with a 

modem and £20 to join "the largest 

interactive computer game in the 

world". M U D can accept over 100 

simultaneous players and a 

permanent Arch Wizard will watch 

out for foul play. 

M U D will operate from 6.00 pm 

to 8.00 am and all day at weekends. 

Or ig ina l ly written by Roy 

Trubshaw and Richard Bartle, 

M U D can still be played in the 

early hours on the Essex 

University Dec computer, but the 

BT version claims to be bigger and 

better. 
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UP TO 
50% OFF 
M A N U F A C T U R E R S 

R E C . R E T A I L P R I C E S 

TRADE AND EXPORT 
ENQUIRIES WELCOME 

A superb selection ot the top cassette based titles lor all popular makes ol computers are ottered with up to 50\s discount ott the manufacturer s recommendod retail prices No 

Item inc. VAT Price 
Producer No r,nt ( C 

B B C 
Cascade 1 CASSE TT£ 50 994 4 9 9 

Imagine 2 BCBLL 550 2 5 9 

iciayne 3 PEORO 5 5 0 259 

U<70P(M*f 4 DANGERUXB 7 95 4 79 

M o o Pews' » IMF MINE 795 4 79 

o»c 7 DODGY OEALER 6 50 3 3 9 

Owcfcxva 8 B U B ART 14 95 799 

O w c W v a 9 MUSIC PROOF SSOR 1495 799 

S u p * * * 10 COSMIC WO 795 3 79 

I I CHECKOUT 7 95 S 19 

V«on» l » OEMOLATOR 4 9 5 339 

V a o n j •3 PENGI 595 3 2 9 

ASF 139 COPTER CAPERS 690 398 

ASF 140 HAUNTED A88FY 690 3 99 

Acomtofl 141 f AC F MAX EM 9 9 5 599 

Acornic* 143 HOE AND SEEK 9 9 5 599 

Acormoft 143 ICTSCOONT 995 5 99 

Atjjrn tt*l 144 NUMBER CHASER 9 9 5 599 

Acormon 14$ NUMBER GULPFR 995 5 9 9 

ACOmK* 146 NUMBER PUZZLER 9 * 5 599 

AccrnK* 147 TABLF ADVENTURE 9 9 5 599 

Acomtoll 148 WCWOS WORDS WOROS 9 9 5 599 

Aligata 149 CKARTBUSTER 9 9 5 529 

Al.qjl.i ISO DOUBLE ADVENTURE 7 95 4 19 

Aliqala 151 SON OF 61 AGGER 7 95 4.19 

AjkgaU IS3 ST ARSHlP DISCOVER* 795 4 19 

A I ^ U I M TAR/AN 795 4 19 

156 UNCLE CLAUDE 795 4 19 

Bug Byte 14* TWINKHGOOM VALLEY 9 5 0 5.19 

Levet9 1S7 COLOSSAL ADVENTURE 990 5 29 

Lo-.*<9 159 SNOWBALL 990 5 29 

M*ro Poew" 1*1 CV8CRTRON MISSION 795 4 4 9 

M O O P M * 162 GALACTIC COMMANOER 7 9 5 4 4 9 

M t r o l W 143 GHOULS 795 449 

MKTOPWWI 144 INTERGALACTIC TRADER A 95 4 49 

Mk *o Pmm 145 KILIFRGORILLA 7 95 4 89 
MtaoPooer 146 STOCK CAR 7 95 449 
A o n k 147 ALIENBRFAKIN 6 9 9 329 
Rar-tf. 188 B lROSOFPREY 6 9 9 339 

S » W f f 149 HUf 'O^BAC^ 796 399 

S K W C 170 OVERDRIVE 795 3 9 9 

SUPWKH 171 STAR STRIKER 795 398 

Sup««iCK 173 WALLABY 7 » 399 

V W W 173 OARE OEV*. OENMS 795 3 99 

174 SNOOKER 8 9 5 4.19 
W * o « |7» BLUE THUNDER 695 329 

& « « » 278 AIRLIFT 795 3 79 

S 279 JACKS THE BFANSTALp 7 95 3 79 

SOCWKW 290 SPACE P*.OT 7 9 5 3 7 9 

B B C & ELE< ; T R O N 
lofllonon 14 THE STOLEN LAMP 6 9 5 3 2 9 

Lorw<«> 281 JOHNNY REB 6 9 5 4 3 5 

Mcr© 1>M» >44 MAGIC SWORD I K 499 

C O M M O D O R E 1 
Anrog BONGO 795 4 9 9 

Anrog CYBOTRON 795 4 99 

Arwog PETCH 6 9 5 3 9 9 

Ar»rog SPACE PHOT 795 429 

CRL DERBY DAY 795 4 2 9 

c m 20 OMEGA RUN 795 4.29 

c m 21 WHWLYBIRO 795 429 

OKTroracs 23 SPEEDOUEL 595 2 9 9 

Games Matftrw 33 SKULL 795 3 79 

24 ARCADIA 550 259 

m a y n e 25 BCBN.L 550 2 5 9 

lm 26 COSMIC CRUISER 550 259 

Interceptor 37 TROLLC WAIL IE 700 3 7 9 

MOBou'ne Houv» 30 CLASSIC AOVENTUF*E 6 95 399 

M>croP<M>»» 32 SWOOP 6 9 5 4.29 

Phoen.. 33 ATTACK ON WVKSCALE 6 9 9 349 

PtVjefWl 34 OUEST FOR GAROCN OF EDFN 699 3 4 9 

Ptotrtt 35 THE SOFICERERS APPRENTICE 6 9 9 349 

OUKJCVIVA 36 AQUAPLANE 7 95 4 2 9 

Quo 'S iva 37 BOOGABOO THE FLEA 795 429 

Oucks 'va 38 FREO 795 4 2 9 

OvCMiNa 39 TRAFFIC 795 4 29 

TasMet 40 GVROCOO 690 329 

Taj* set 41 JAMMN 690 3 39 

Terminal 42 HUNTER 795 3.79 

Terminal 43 SUPER SKRAMBLE 7 95 3 7 9 

Tflimnai 44 TOURNAJI*ENT 795 3 7 9 

The 45 3 O S H C 0 N F I S H 5 9 5 3 99 

\rtf90 46 AMBUSH 795 5 59 

Vrgci 47 FALCON PATROL 6 9 5 459 

ASF 217 CHUCKIE EGG 790 4.19 

ASF 218 GUMSHOE 790 4.19 

AligalH 319 CHARTBUSTFR 9 9 5 5.29 

Alqata 220 GUARDUN 795 4 29 

AJkgala 221 SON OF BL AGGER 795 4 2 9 

Anrog 222 GALAXY 7 95 4 2 9 

Anrog 224 KONG 795 4 19 

Arte 225 HUMPTY ME E TS F UZZY W 6 9 5 3 3 9 

B ^ B , 1 C 224 STAR TRADER 795 4 29 

Bi>3 0|<f 337 TWIN KINGOOM VALLEY 950 429 

Interceptor 228 HEROESOFKARN 700 3.79 

LSvo>9 229 LORDS O f TIME 990 4 79 

LOtNonwi 230 JOHNNY REB 6 9 5 3 3 9 

Mica Po«o< 231 CYBERTON MISSION 695 329 

M c o P o w c 232 FELIX IN THE FACTORY 4 9 5 4 19 

Moo POM* 233 GHOULS 6 9 5 4 19 

MeroUter 234 OLYMPICS 5 9 5 299 

Ocean 236 CAVELON 690 329 

OMJT 237 CHINESE JUGGLER 690 3.29 

Ocean 239 HUNCf«ACK 6 90 329 

Rorik 241 DICKY S DIAMONDS 6 9 9 339 

Romk 243 THE GREAT N O R O C WAR 899 439 

Teo->nai 243 LAZY JONES 795 399 

Terminal 244 PLUMB CRAZY 795 399 

II you don't see the title you are looking lor. send lor our 

RSP Sale 
Hem inc. VAT Pnce 

Produce Ho Title C ( 

Tfw rr«n.»l 245 STARCOMMANOO 796 3 9 9 

Dior 246 JACK 4 THE BEANSTALK 795 399 

Vrtronf. 247 199-1 6 9 5 329 

V a o n t 248 DAREDEVIL OENNIS 795 3 9 9 

Visions 249 SNOOKER 8 95 429 

WAcon 250 BLUETHUKOER 6 9 5 3 2 9 

Anrog 282 CATACOMBS 7 95 3.79 

Amog 283 PCFUZZ 7 95 3.79 

Arte 284 EnGINFFRHUWPTY 695 4.25 

Arte 285 HUMPTY IN THE GARDEN 6 95 4 25 

Imagine 286 PEORO 550 299 

mfcjrcepliw 287 AOUAMAUT VT X R AIDE R 699 3.59 

Interceptor 288 DIG BEN 700 359 

Interceptor 289 GUZZLER 7 OO 3 59 

Suponor 290 MRWlZZ 7 » 3 7 9 

Armog >0) ZAGA MISSION « I S 
Anno? >04 ZODIAC I K 
Oofood 301 ANKM 89J <»S 
B*,u<id SO* AZTEC «»» 
8o,o>o 397 UN POEOI * »>•« IACTORY BBS 4 94 
G i ' » i MKH™ I N »A0Ul Oti!i WANOA 7 95 >»» 
Infcrceptnr 309 <JIIAN!iO 7 00 3 99 
Kenan 310 Mll l lMATKS 595 3 19 
Kenan 311 SPEiLCOPTin 595 > 19 
Oteen 312 STUNT B«E 690 3 79 
PSS 313 BATH TIME .**> *r> 
PSS 314 HVFEB BIKE 4.95 
PSS 3IS CRYSTALS Of ZONfi !#> 4.95 
Pauce 114 EVIL OCAO tvi 179 
Ouickfclia >17 OU<R«TIC AAMMICH ! 95 4 95 
Quicfcvli* >14 RING OF POVlEO 9 95 5 29 
Cuic»*l*a >1* STING 64 7 95 4 95 
Tajtel 320 POSTER PASTER 693 3 99 

V I C 20 

BogByle 104 SCRAMBLE 6 95 3 49 

ImafK* 104 ARCADIA 550 299 

l«**rc«ipl<M 109 CRAZY KONG 600 3.19 

interceptor 110 WUNOA WALTER 600 3 1 9 

' OucM*»a 113 SUBSPACE STRIKER 795 429 

OuCfcbliA 114 TORNADO 5 9 5 3 19 

Termnai I1S GRIOOCR 6 9 6 3 3 9 

Terminal 117 SKRAMBLL 6 9 6 2 29 

Thor 111 SO SILICON FISH 595 299 

Trxx 119 LUVBUG 595 299 

Thor 120 OILY 6 9 5 339 

W g n 131 CREEPERS 595 4 19 

D R A G O N 
Cavcaoe 50 CASSETTE 50 995 449 

51 BCBKX 550 3 59 

Imagne 53 COSN8C CRUISER 5 SO 2.59 

• n a p e * 53 PEDRO 5 50 2 59 

CRl >37 ST GEORGE 4 TM€ DOAGO* 6 95 3 99 
CRl M l KEY OF \ARATH 8 95 >99 
CUm 1)9 OTHCILO 595 >99 
CUM 340 INVADERS 595 1 M 
o » * « 341 D0MINC34 % 595 119 
O«« 343 DRAGON CMESS 99» I H 
Oetn 34) BACKGAMWON 595 399 
CRl •fl 

T R O N 

ESCAPT 1 nOW WANMATTAN 395 299 

M<roPo*e< DRAW 896 5 4 9 

L0IN0MK1 55 X>* JNY RFB 695 349 

S H A R P 1 

Slvwpvc* 57 BUGS 695 3.29 
S*arp«* l 58 RAlO 695 3.29 

S P E C : T R U M 
Aneog 59 KONG 695 3.29 

Aicad* 60 8U68LE TROUBLE 550 2.99 

Arcade 61 THE PRIZE 550 299 

Atic 62 MR WONG S LAUNDRY 695 3 29 

i ^ n . i M 63 CAVERN FIGHTER S95 3.29 

BogB/ie 44 COMPCOOKOOOK 950 519 

CaseMe 65 CASSETTE SO 996 4 6 9 

COS « POOL 595 299 

CDS 47 RINGED WAR LORDS S 95 2 9 9 

01 446 5648 
PHILIPS & PHILIPS CO LTD 

nem inc. VAT Price 
Producer No Title C t 

CRL 68 30DESERT PATROL 495 2.99 

CRL 69 A W H " 1 
5 95 339 

CRL 70 GLUGGLUG 595 3.39 

CRL 71 HANDICAP G » F 595 3.39 

CRL 72 OLYMPICS 5 9 5 3 3 9 

CRL 73 PANOEMONLA 505 3 3 9 

CRL 74 THEOMEGARUN 5 95 339 

Cryilrl 75 HALLSOF THE THINGS 750 3 9 9 

OyVM 76 THE DUNOEON MASTER 7 SO 399 

tXTio<l»CS 77 SPEEDOUEL 5 95 2 99 

OKI rone j 78 ZIGZAG 6 9 5 359 

Gomes M a c u m 79 SKULL 6 9 5 3 5 9 

G*r90>«> BO AD ASTRA 5 9 6 2 8 9 

v n a j r o 81 ARCAOIA 550 2 59 

Imagr* 82 BC BILL 650 259 

image* 83 COSMIC CRUISER 5 SO 2.59 

Imagroe 44 JUMPING JACK 550 2.59 

lm»(,rie 85 PEORO 5 SO 2 59 

loihkitien 46 MICROMOUSE 5 95 2.99 

MabOurne Houic 87 MUGSY 6 95 399 
Ocean 90 CHINESE JUGGLER 590 2.99 

Ocean 91 ESKIMO EDOIE 590 299 

Ocean 93 MOON ALERT 590 299 

PTo^n* 94 JOKERS W1LO 6 9 9 329 

O j cM i t . a 95 ANT ATTACK 695 3 79 

O j c M l v a 94 BOOGABOO THE FLEA 6 95 3.79 

Ouckal.-a 97 ORAGONSEANE 6 9 6 3.79 

O j c k v N a 98 FRED 6 9 5 3.79 

Ouckslva 99 LASERZONE 6 9 5 3 79 

Oockvlra 100 SNOWMAN 6 9 5 3 7 9 

Viigin 101 RACING MANAGER 695 4 29 
Vngin 102 SORCERY S95 4 29 

V\»om 103 1994 6 9 5 329 

VISMXVS 104 SOS 6 9 6 3 3 9 

A S F 186 CHUCKIE EGG 690 3 79 

Ante 187 ENGINEER HUMPTY 6 95 3.29 

• Artie 188 HUMPTY IN THE GARDEN 6 9 5 3.29 

Art* 189 HUMPTY MEE TSFUZZY W 6 95 3.29 

AIM 190 ON THE OCHE 6 95 3.29 

A»C 191 WORLOCUP FOOTBALL 6 95 4 79 

Beyond 193 PSYTRON 796 3 7 9 

Boyo'vd 194 SPELLBOUND 5 9 5 299 

BogtV/le 195 ANTICS 6 9 5 379 

0-^gR.i- 197 POOL 5 95 3.79 

809 B,to 198 RAPSCALLION 6 9 5 3.79 

B ^ g B t * 199 STAR TRADER 6 9 6 3.79 

B^qByw 200 TWIN KINGDOM VALLEY 795 4.19 

t > g n a . 201 FIGHTER P*.OT 795 4 19 

Dtgiu* 202 NIGHTGUNNER 5 96 3 7 9 

Imagine 205 STONKER5 550 2.59 

InlercepIO* 206 FORFST WORLD SENO 550 2 99 

i m e f c W * 207 TILER 650 2 9 9 

Kenan 208 TURBO CHESS 5 9 6 299 

LOfrt3r<n 212 CONFRONTATION ' 9 5 3.79 

LolWorien 213 CONF RONT ATION SCE N 6 9 5 299 

Lolhlonen 214 SPECIAL OPERATION 6 9 5 2 9 9 

MrCf 0 User 215 OLYMPICS 595 299 

Mrcomega 216 CODE NAME MAT 6 9 5 329 

A t t a l a 296 SON OF Bt AGGER 6 9 6 3.79 

PSS 354 LESFLICS 6 9 5 4 9 9 

Slvoisotl J97 TROUBLE BREWING 5 9 6 3 9 9 

The H I GIANT S REVENGE 6 9 5 4 9 9 

Z X 8 1 
OuKiisrfva 133 O S INVADERS 395 2.19 

Oiaeks^va 134 O S SCRAMBLE 3 9 5 2.19 

Rom* 135 BANK R068ER 4 9 9 249 

H o n " 134 GALAX Y JAN BREAK 4 9 9 2 49 

A M S T R A D 
Micro Pomv* 137 GHOULS 6 9 5 4.19 

Terminal 134 STAR COMMANDO 8 9 5 4.19 

lrMer<«C40> 371 FOREST AT W O R . O S END 600 339 

Alwjata 274 BLAGGER 795 3 79 

Am soil 275 A T O M S M A S K R 895 496 

AmaoA 274 HUNTER V M AN 8 95 496 

A T A R I 
Ou<Hiv» >49 

A 

MAGIC WINDOW JY. 

TFFEW 

895 4 99 

P R I O R I T Y O R D E R F O R M 
S O F T W A R E 

Please rush to me: 
F R E E 'descript ive' c a t a l ogue (p l ease tick) Y E S Q 

Computer make and model 

The following titles: (Quote item number) 

Item No Unit Price Quantity Total 

Postage and Packing FREE 
with orders over CIO 
Orders under CIO - carraige 
50p per order 
Please find enclosed full 

remittance of -
Please debit my Access.1 

.Barclaycard No _ 
Signature 
Address 

TOTAL Tel No 

P H I L I P S & P H I L I P S C O L T D Scnptomatic House. Tofr ington Park. Finchley. London N12 9QU 
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ON YER BIKE 

SON OF BLUE MAX 
MEETS GOONIES 

w 

i P 1 

and tipped as the next Ghost-

busters — is also due in October, 

with Zorro due the month before. 

Raid Over Moscow on Amstrad 

paves the way for CPC versions of 

Dambusters and Bruce Lee later. 

Ocean is happy with the live audio 

track of Relax on its Frankie Goes 

to Hollywood program for the 64 

and Spectrum and now plans Atari 

and Amstrad versions. 

Ocean has also signed up Japan-

ese computer game wizards 

Konami — who produced the 

original Scramble back in '81 — to 

sell Konami titles under the 

UPDATE 
FIRST YOU RELEASE a good 

version of your game on say the 

CBM-64 to get raw reviews 

then you produce third rate 

conversions for other machines 

relying on lazy journalists not 

to even open the packaging 

before repeating what they 

wrote about the original. A 

monstrous libel on all 

concerned so here's an update 

on when you can expect to see 

other peopel's hits on your 

micro. Firebird has its Gyron 

team writing Z-80 Elite up in 

Edinburgh. Expect Spectrum 

Elite in September and 

Amstrad in October. Rumours 

abound that Firebird was so 

impressed with the shaver — 

sorry, Acornsoft that it wants to 

buy the company for a million 

pounds — but will they have 

enough credits left to buy a 

military laser? Meanwhile Elite 

— as in the software house not 

the game — hopes to produce 

Spec 'n Am versions of 

Commodore's International 

Soccer/Basketball soon. 

Beyond is stressing that its Spec 

version of Spy vs Spy "features 

identical graphics to the 

Commodore". End of August 

sees Mirrorsoft's Boulderdash 

on Am. A&F's Chuckie Egg 

II, originally Spec, is moving 

through CBM-64 and Am onto 

other micros. Another sequel, 

Task Set's Super Pipeline II is 

going Spec. CRL who proudly 

call themselves the Dream 

Makers have made it to the 

Amstrad with Rocky Horror. 

Russ ABBART has been seized 

by the BBC and the only way 

that Basildon Bond and the rest 

of the Madhouse team can 

rescue him is by getting jokes 

right to unlock the doors in 

Probe Software's new View to a 

Kill lampoon . . . Rupert and 

the Toymakers' Party paves the 

way for Quicksilva to follow up 

with The Flintstones and Max 

Headroom . . . 666 Go to Hell 

now has a rival in Witchswift 

from English Software while 

Five Ways Software wants to 

unleash a plague of Rats . . . 

Monster Trivia tests you on 

2,000 Trivial Pursuits type 

questions . . . Nick Faldo Golf 

from Mind Games is icon 

driven . . . Dinamic in Spain 

wanted to call its Frank Bruno 

Boxing rival Rocky but has had 

to settle for Rocco . . . System 

3's Karate will join combat with 

Fist and U.S. Gold's Karateka. 

Frankie's manager takes control. 

So BIG has the U.S. Gold/Ocean/ 

Centresoft combine become that it 

seriously discussed taking over 

Sinclair when Sir Clive hit trouble. 

With over a quarter of the games 

sold in this country coming from 

the group already plans arc in hand 

for a massive Autumn offensive to 

take more of the market. U.S. Gold-

will be launching sequels to proven 

hits — Beachhead II, Blue Max 

2001 and Solo Flight II in August 

and Pole Position II in October — 

all on the 64 to start with. 

Goonies — based on the Spiel-

berg film just released in America 

Imagine name. 

The first of these is Hyper 

Sports — a suitable name for the 

original Imagine operation before 

it was resuscitated by the U.S. 

Gold/Ocean/Centrcsoft combine. 

Next Konami/Imagine launch will 

be Yic Ar-Kung Fu which will find 

itself competing with U.S. Gold's 

Karateka in the martial arts battle. 

Activision's T — 4 
GREG FISCHBACH brought his 

family over from California to 

Britain for the Summer. They're 

still looking for it. 

Greg, International President of 

Activision, is also looking for a new 

U.K. chief now that Geoff Heath 

has left for Melbourne House. 

Greg's links in the entertainment 

industry — he has managed the 

Steve Miller Band amongst others 

— helped him snaflle the rights to 

Ghostbusters which contributed to 

Activision's $27 million game sales 

last year. 

Now he gets an early glance at 

movie scripts but he doesn't believe 

"that every motion pictures is 

capable of being turned into home 

comuter software. What a game 

needs is hooks." 

His next releae is Tour de France 

by Byron Turner, a cycling game 

endoresed by the Tour, Peugeot 

and king of the mountains Robert 

Miller. Flying Scot Bob might not 

be so happy if he knew Greg 

referred to him as "the English 

bicyclist". 

Activision stays with racing but 

moves over to four wheels with the 

Great American Cross Country 

Race which starts on the 64 and 

moves to the Atari. Moving the 

other way is the long-awaited 

CBM-64 version of Rescue on 

Fractalus — out August. 
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THE TYPING MASTER 
(The Keyboard Skills program that puts you in a 

class of your own) 

• ' Th e Typ ing Master ' program exists t o teach you to type. The 
easily met target is 30 words per minute with 95% accuracy after 30 
half-hour sessions. The following facilities help you to accomplish this 
standard. 

• 'Sight & T y p e ' introduces you t o the keyboard with the correct 
finger for each key and takes you to a speed of around I 2 words per 
minute. 

• 'Touch-Typing* takes your speed t o around 24 words per minute 
at the same time ensuring that you learn the peripheral keys t o the 
same standard as those more commonly used. 

• 'Practice Exercises' gives Non-Timed accuracy oriented exercises 
and Timed speed/accuracy exercises. Your results are given in words 
per minute and percent accuracy. The target standard of 30 words per 
minute (and far beyond) is achieved with this module. 

• 'Session Moni tor ' overlays the whole program to hold your hand 
all the way through the course f rom first use of the program to that 
final, very useful result. 

• To back up this Basic version you get documentation on how to 
approach the course and a record card t o fill-in as you progress through 
the sessions. 

• ' Th e Typing Master ' is not a toy. It is a professionally-written 
program which has as its sole purpose the teaching of typing/keyboard 
skills in a way that is friendly and fun. It was wr i t ten by a typing 
instructor and it has been marketed world-wide on CP/M, MSDOS. 
PCDOS and other operating system-based machines over the past 
three years. It has also been available on Newbrain and BBC Micro 
(Model A or B) for over a year and is now being released for Amstrad 
CPC (mono or colour). Commodore 64 and Sinclair QL! 

• TAPE formats of the Basic version are available f rom the following 
selected list of distributors (media and prices are shown in brackets). 

N E W B R A I N (Cassette: £15.00 (no VAT)): 
GFG Microsystems. 36 Armitago Way. King's Hedges. Cambridge. 
CB4 2UE. Tel. (0223) 315120. 

BBC M I C R O (model A or B) (Cassette, usable wi th disk: 
£15.00 + V A T ) 
A M S T R A D C P C (mono or colour) (Cassette: £15.00 + VAT). 
E.C.H. Hobday. The Chestnuts, Rodmersham. Sittingbourno. Kent 
ME9 0PL. Tel. (0795) 24191. . 
C O M M O D O R E 64 (Cassette: £15.00 + VAT). 
S I N C L A I R Q L (Cartridge: £20.00 + VAT). 
P. Ashpitel. 36 Athlone Avenue. Bury. Lancashire. BL9 5EE. Tel. (061-
797) 5214 

Please send me 
(Bas ic V e r s i o n ) 

for the 

.copies of T H E T Y P I N G M A S T E R 

.computer at £ . _pcr copy ( + VAT 
where shown). I enclose cheque/postal order for total amount: 

NAME: 

ADDRESS: 

PLEASE SEND THE COMPLETED COUPON A N D PAYMENT DIRECT TO THE 
DISTRIBUTOR FOR YOUR COMPUTER AS SHOWN ABOVE 

• D<SK formats of the Baste program may be obtained from the following suppliers They alio 
supply a Busineivlkhooh version which Incorporates record keeping and many other facilities 
Prices shown below are for the Bask version. 
APRICOT. SIRIUS ft V I C T O R (tailored versions). (Disk: £50.00 + VAT). 
Anglia Business Computers. I Milton Road. Cambridge. CB4 IUY Tel (0223) 31 SS80 
CP'MSO. C P / M M . MSDOS. PCDOS. (Dnk CS0 00 • VAT). 
Microcomputer Products International Limited. Central House. Cambridge Road. Barking. 
Esse*. IG I I 8NT. Tel. (01-591) 651I 
or. 
Software Limited. No 2 Akce Owen Technology Centre, 251 Goswell Ro*d. London. EC I. 
Tel. (01-833) 1173 

In case of difficulty write to: 

ANTHONY ASHPITEL SOFTWARE SYSTEMS 
56 London Road, Harleston, Norfolk, IP20 9BZ, 

England. 

THE 
MICRO WORKSHOP 

MICRO COMPUTER 
SPECIALISTS 

(Spectrum Group Member) 

Software and hardware over the counter for 

Sinclair Spectrum, BBC, CBM-64, Memotech, 

Amstrad, Einstein, etc. 

* C O M P U T E R S * R A M P A C K S 

* J O Y S T I C K S * B O O K S 

* K E Y B O A R D S # D ISCS 

* TAPES * L I G H T PENS 

* C O M P O N E N T S * 

Educational/Business Programs available. 

Located directly opposite Epsom Main Line 

Station. Visit us or ring for friendly service. See 

and try before you buy. 

* In house programming * 

Overseas/Export orders welcome 

12 STATION APPROACH 
EPSOM, SURREY. 

EPSOM 21533 

D/W cutivmfd 
THE ULTIMATE POOLS PREDICTION P R O G R AM 

• MASSIVE DATABASE Poolswmner is a sophisticated Pools 
prediction aid It comes complete with the largest database 
available 22000 matches over 10 yeaxs The database updates 
automatically as results come in. 

• PREDICTS Noi just SCOREDRAWS. but AWAYS, HOMES 
and NO SCORES. 

• SUCCESSFUL SELEC guarantee that Poolswinner performs 
significantly better than chance. 

• ADAPTABLE Probabilities are given on every fixture -
choose as many selections as you need for your bet The 
precise prediction formula can be set by the user - you can 
develop and test your own unique method. 

• SIMPLE DATA ENTRY AU team names are in the program. Simply type in the reference 
numbers from the screen. Or use FDCCEN to produce fixture list automatically (see below) 

• DISGMICRODRIVE COMPATIBLE Tapes supplied with conversion instructions. 

• PRINTER SUPPORT Full hard oopy printout of data If you have a printer. 

AVAILABLE FOR Spectrum (48K). Commodore 64. VIC 20 (+ 16K), AMSTRAD. 

BBC B, Atari (48K), ZX81 (16K), Dragon. Apple II, ELECTRON 

PRICE £15.00 (all inclusive) 

SOXIKI WUHDOTSM 
iaitrucvon booklet 

_ _ - _ .- AT LAST: No more struggling for hours to got the 
FTYf lFM QR/h computer. FIX GEN has been 
1 l A v L l l l U J / U programmed with all English and Scottish 
fixtures for ldSS'S. Simply type in the date, and the full fixture list is 
generated in seconds. Fully compabblo with Poolswinner. 
POOLSWINNER with FIXGEN £16.50 (all inclusive) 

C0URSEWINNERV3 
NOT JUST A TIPSTER 
PROGRAM, Course winner 
V3 can be used by experts 

THE PUNTERS COMPUTER P R O G R A M and occasional punters alike. 
You can develop and test your own unique winning system by adjusting the 
analysis formula, or use the program in simple mode. Coursewmner V3 uses 
statistical analysis of major factors including past form, speed ratings, course 
statistics, prize money, weight, going, trainer and jockoy form etc, etc. It 
outputs most likely winners, good long odds bets, forecasts, tricasts etc. The 
database includes vital course statistics for all British courses. You can update 
the database - never goes out of date. 

AVAILABLE FORSpecwim (4ft) Corrunodor«64. BBC (BX AMSTRAD AtaiU«K).Appfcll 

PRICE £15.00 (a l l inc lus ive) Inclado. r u t AND National Hunt versions. 

Send Choques/POs for return of post service to 

phono 24 hrs s<)IT\\AR1 phone 24 hrs 

37 COUNCILLOR LANE, CHEADLE, CHESHIRE. S 061-428 7425 
(Send for Ml l i » of our so(r*Mie) 
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F 
1 
>OP+ 
rops 

TOP 20 

r 

1 Shadow Fire Beyond Sp/ 
64 

2 Dun Durach Gargoyle Sp 
3 Dont buy this Firebird Sp 
4 Booty Firebird Sp 
5 Sottaid Etheopia Sp 

Appeal 
6 Grand Elito Sp 

National 
7 World Series imagine Sp 

Baseball 
8 Herberts Microgen Sp 

Oummy Run 
9 Quackshot Creative Sp 

Sparks 
10 Oambusters US Gold 64 
11 Starion Melbourne Sp 

House 
12 Arnhem CCS Sp 
13 Wild Bunch Firebird Sp 
14 Star Strike Realtime Sp 
15 Rocky Horror CRL Sp 

Show 
16 Everyones a Microgen Sp 

Wally 
17 Broadstreets Argus Sp 
18. Dragontorc Hewson Sp 
19 Gremlins Adventure Int Sp 
20 Death Star 

Interceptor System 3 Sp 

Sp = Spectrum 64 = CBM 64 
Source = WH Smiths 

TOP 3 BY 
MACHINE 

1 RJ.P M. Tronic vc 
2 Rockman M. Tronic VC 
3 Mickey the Firebird VC 

Brlckoy 
1 Way of Melbourne 64 

Exploding House 
First 

2 Drop Zone Centresott 64 
3 A View to Kill Domark 64 
1 A View to Kill Domark Sp 
2 Dun Darach Gargoyle Sp 
3 Action Biker M. Tronic Sp 
1 Overdrive Superior El 
2 Classic Melbourne El 

Adventure House 
3 Football Addictive El 

Manager 
1 Alien 8 Ultimate Am 
2 Ghostbusters Activision Am 
3 Fighter Pilot Digital Ing, Am 
1 Ghostbusters Activision Ms 
2 Flight Path Anlrog Ms 
3 Chuckle Egg A 4 F Ms 
1 Atik Atak Ultimate Be 
2 Revs Acorn Be 
3 Lode Runner S. Projects Be 
1 Quasimodo C Soft At 
2 Ghostbusters Activision At 
3 Fort US Gold At 

Apocalypse 
1 Dorks Gremlin 16 

Dilemma 
2 Dark Tower Melbourne 16 

House 
3 BMX Racers M. Tronics 16 

vc = Vic 20 64 = CBM 64 
Sp = Spectrum Be = BBC At = Atari 
16 = CBM 16 El = Electron 
Am = Amstrad Ms = MSX. 
Source = Websters Software. 

WHY NOT 
BACK—UP? 
I FELT COMPELLED to write to you after 

reading your News item entitled "Don't 

touch — Software industry at risk" in 

the July '85 issue of Your Computer. 

This article referred in particular to 

Evesham Micro's Interface 3 which 

from what I can gather allows all 

commercially available Spcctrum 

software to be transferred to Microdrive 

but it's implications were applicable to 

every back-up utility released for any 

micro. 

I appreciate the conccrn felt within 

the software industry for the sort o f 

organised software piracy rampant today 

but the opinions expresed in the article 

seemed to mc to be just a touch one 

sided. Especially the comment by Mr . 

Langdell o f the Gui ld of Software 

Houses who believes that there is no 

such thing as an " innocent" copy. Is 

he categorically stating that when I 

transfer my tape based programs to disc 

for more convenient use I am guilty o f 

a crime? That's what it sounds like to 

mc! I find his comments not only ill-

informed, but also deeply offensive. 

Cassette tape is an inefficient medium 

for storing computer data, it is slow and 

unreliable, and despite Mr . Langdell's 

protestations to the contrary, subject to 

deterioration with time. Unless you are 

prepared to fast-forward and rewind 

your tapes every few weeks as a matter 

of routine, print-through (caused by 

long-term proximity of data on the 

closely wound tape) may produce data 

corruption, thus rendering the tape 

useless. 

I am not suggesting that this will 

happen inevitably, but it is a wry real 

risk, particularly with so-callcd "fast 

loaders" where the frequency of bits is 

so much higher, and the computer is 

pushed just that little bit further to read 

the tape. It is perhaps lamentable that 

even in 1985, the vast majority o f U K 

home computer users still rely on tape 

for software and data storage, and now 

that alternative storage media is 

beginning to gain wider usage in this 

country it seems that there are people 

wishing to prevent us from making full 

use of them, for until disc (and 

Microdrive) based commercial software 

becomes the norm it will still be 

necessary for the serious home user to 

back his/her tapes up on to disc. 

You may well condemn the producers 

of back-up utilities but i f I might just 

present an analogy: I f I were to buy 

Paraquat from a gardening supplier's 

shop and subsequently used it to 

murder my mother-in-law, would the 

shopkeeper be guilty o f my crime? 

Certainly not! Back-up utilities in" this 

era of elaborately protected software are 

an essential commodity. It is not the 

manufacturer o f these utilities at fault, 

rather it is a small minority o f ill-

principled individuals who put them to 

perverted use, giving the rest of us a bad 

name. 

May I ask how the Computer 

Copyright Bill, once law, is going to be 

policed? Wil l my name go onto a police 

computer (possibly backed up onto the 

odd disc or two . . . tut tut!) as a known 

computer addict and will I then have 

to live in perpetual fear of midnight 

raids by the crack Hack Squad? 

I 'm afraid that no amount o f 

irrational pontificating is going to 

prevent mc from making as many back 

ups of software as I wish. It's for my 

own use, I don't compute for profit, I 

do it for my own pleasure. I am not a 

criminal. Possibly Mr. Langdell would 

like to see the manufacturers of fast 

mass storage devices go out of business 

instead. 

Rob Baxter, 

Manchester, 

I'M COA/V//*Cez> THAT- TH/S /S /9 /JJHfrfce 
COMTAL/SU7'/aAr To J-OftV s / ? f s r y 

NEW ROUTINES 
SPECTRUM OWNERS may like to use 

some of my routines. 

POKE 23659,0 

Makes the Spcctrum crash if anything 

is printed in bottom part o f the screen, 

e.g. error messages or breaks. (To 

disenable this routine use P O K E 

23659,2) 

PRINT USR 0 

Completely clears the memory. (New 

only dears the Basic) 

9000 FOR f = 1 to LEN a$:PRINT 

A$(f);:BEEP ,05.0:NEXT f:RETURN 

Prints text newsflash style. It is meant 

to be used as a sub routine. To activate 

use L E T a$""message to be printed", 

then set the printing variables e.g. 

PRINT AT xy; 

and GOSUB 9000 

I have noticed that the Spectrum has 

a facility to convert binary numbers to 

decimal but it doesn't have anything to 

convert decimal numbers to binary, so 

I have written a routine to serve this 

purpose. Poke the decimal number that 

you want to convert into location 16384, 

then run this routine: 

1 LET a $= " ":FOR f =0 to 7:LET 

a$=a$ + STRStPOINTtf/^iNEXT 

f:PRINT a$:STOP 

Neil Hraganza, 

Nail sea, 

Avon. 

DISMON 
IN THE June issue of Your Computer 

you pub l ished a program and 

accompanying article about my 

D ismon machine code monitor. 

Unfortunately, you accidentally left 

out quite a large section, describing the 

«E\ ' F and «G' commands. 

E ssss: Allows you to Enter Ascii 

(continued on page 21) 
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THOUGHTS & CROSSES 
3 7 M A R K E T STREET, H E C K M O N D W I K E , W E S T Y O R K S . 

Te lephone 0 9 2 4 - 4 0 2 3 3 7 Access Visa order 0 9 2 4 - 4 0 9 7 5 3 
SHOP OPEN 9AM TO 5PM MONDAY TO SATURDAY MAIL ORDER OPEN 9AM TO 8PM MONDAY TO SATURDAY 

ALL PRICES INCLUDE VAT AND DELIVERY 

i F1£ 128K. 315K d.tk dir.* E62S 
A[roce (1 1UK . 720* dak d-r. :«tlh Iim aoflwete *Kt. 5owiwi.ii-. Super'caie Suparplerrwl IHS BBC Pk̂  Mc-ccor-earta. lmh.Hl OFSI (499 CO BSC Metocompajlet HM»' B (90 kcrtlvrare Iran (>49 OO DOC Modal B with D»S (399 CO Aeom (lectron f*0 free £129 CO Z> Sooclti>~. 48K (to WlM« I'M (99 CO /X Spactn̂  piu. 4SK i . £50 <-«a Krflwar* (139 CO ^ " W I I SI? £265.CO Cewmodoie M i . w IIM totr-ai* <••> 9 CO Apt.-. II with 2 diV Aim r i l ccwUWi £905 CO 
A/nii.ed CPC464 tpean) • (100 "M Mdwii (339.00 Amit.ed CPC 464 toW mo'iloi) C349 00 
Amatred CPC664 iCol with dm d"ael Armltad CPC664 iGrear, wth dt|k di'.el S.nela.1 cx 

MMWIM C*M>n PW1090A wlh MLQ I • tnae p-nt Cmron PW10904 c . I'M (X kneifec* O m PW1156A Midi UQ Epaon P40 
Q)*»i RX80 Eeeon RXSO HT E»aon FxBO 
rpun 1*100 B-efthei NHS •CrtrvKh o- RS232) » m i a c Adaptor Brother HO 16 (Cenr/wct) BtutlMr Cul Sheal Feeder 
Brother Keyboard 
Brother (P44 Btuiiia. 1009 (Cwwdl. 
J-*. BIOO iCentroraeB Oaay whcell.. 

£100 Iin toltwa'e 

xn 
£ 359.00 

£315.00 (31500 (39SCO 195 00 (259 00 (289 00 
(375 00 
(520 00 (155 00 (1? CO (375 OO (220 OO (150 00 (235 00 rlR9 00 £350 00 

Mu 3300 li»i»wtK Oaiay «h»' p-ntet eam.aai)£27S 00 
*Ju Treclot ««>k< 
X*- She»t )Mdll Da.», Step 2C00 ICanttoiac* Oi>iv win*} Sl.rme CPAW iCenuoor n Stanaaa CPA80 IRS232) Mmmiw T»lv MI»0 pk.l ICan1ioor.il Shnwa CP80 tCanOcnic*).... 

S 80" 
I 32 ISpecuum'ZXSl mod*! CCP 40 (4 cokaar m m ptottai) 

PRINT I It MTCRPACtS 
i«»< RS232 Wn'Kl IpMa" RS2J2 liile-lace writ. 2K tuMer Canon I1S232 Marfan 
Sh.vwa RS232 interface with 2* u.Hk Miwhwi MT80 RS232 Interface W/^w.-a-. MI80 2* Cutter 
Juki RS232 interface Kempalon WUrtaCe ( |.0*M C«MlOraC* *«ee1»Ce 

tar Sptlnwi -Kemption S ICHII cantronea mlaitaca lot Spectrum 
Taaman Interface Ccaaal ciplwei atleifeca 

foa Speefwn Ot CenircrKt Interface tun Can Iron*:* Interface Ooaanawey ClfWlKI IWllC* Tvabo PtBrrt 0T Centrca-aca k-r.er«ace 
'UHWI cbmm yepbcal Slack Canuorvct Interface iv 
Conarajdere V.e20'64 l£€E 10 Cw>««l k-rerface lor 
Cmmato. 4032/S096 IBE* CBM64 to Paiatel interface Tnrler Cenlionca imrict for 
Cemmodor* V«20 B4 Are* * Cenlrunca kiter<ace tArtttocardl A«(>W HE Sf » tnidK* Card llaclran 1 

P1WTER K*»0«8 
Epson Mxi»x,nx so 
tp»M. VX.EX 100 
S-*o,Na CP 100 
S»« ev-i 0f*0 
MKiotna igtoio Anida. MPS «01 MIC 9023 

i (W1156A 
ioo win • CP9OCPAB0 

Till, MT90 
;x*110 «TXI 

D>lM> Mr, Oiabto njto-. 
Outno SfS... 
mi moo as Ajki «I05 SIS 
lltnlhar IP44 
Btolh*, MRr. 
Btathtr M1004 
BtOlltf tngfmlnla l«Ib'2a Btolhc cono'.'.ibH HRI5'25 niollw ™iwnl> W15'2b 

PRINT IH (LAOS 
BBC C«nif0n<» P-otat loM 
BBC San tl tvmat La a>1 

T129 00 
£220 00 (250 00 I 205 OO £235 00 (199 00 £199 
£210.00 (89 OO £105.00 

(29 CO £65 00 £90.00 (80 OO 
(25 00 
.£10.00 <00 00 
£39 95 

(35 00 8888 (30 00 

£50 00 
re? 99 

£400 (ii no £4 50 (4 50 (2 30 £12 50 (BiO £7.00 
(8 00 (8 OO 
(3 30 (6.50 (6 50 (700 (9 00 14 JO (6 CO (SCO 
888 ...£200 (5 OO (2 30 £2 99 (3 no 
£ 300 
(3 00 
£600 

I 10 00 £10 00 
£10.00 (10 00 
(10.00 £1000 £10.00 
( 1 0 0 0 
£1000 (15 CO £ 15 CO (15 00 (1500 £14 00 

One C«nlreo«» P'»-«a' L««3 Amtlrad Camronask I'fi-cat Law] 
(••VI— Cwiwki Pt̂ fai laid w«*»d".c to C«niiono kot) Sc»ct'>do> lo Canltorau %<d 7X kwai'aca i in R5232 D 01 lu BS2J2 Wad Canltonci 10 25 0' l»Jd 
Canlronct lo Camtufaca lead 
«S232 t> 10 RS232 D 

mMltR PAPtR 
1000 Wwttt of toniKwOut t'KTOt load pac«t 
1000 I 
AJp .̂oni roll Iblitkl 

MOMTOOS 
M t.-o.nrc 1431 VS 1451 Mr. »*<ro»«c 1431 VJ 
l«0«HK 1451 MO 
"£•».«« 1451 AP MS4 
P̂»P» 7502 au-a B'MK nwow tJOWM/K 78 00 

(9 00 
(6.50 
(1 40 

(199 CO (290 OO (245 00 (TV) CO 
(34500 

Com-r«x»-.« 170} 
Id.IT, TV.WWIIO, 

CM 14 
EdaMr QL mô lo- IMd ta»! Ammad Moduuiot 

WSK OMrvES 
CowKdD'i 'S41 •Eait acnpl 5 «Jtu-« Imine*.. lo>ih Diik Pact To-in Mt<iwil K h I it'flii I, Mfnol •• h 
MamolKh llXdli MamolKh Amilrad 3 diiva. Â »1i»3 llaclton 3 Acom 

CUMANA 
CSX100 40T CSX2000 200K 40T OS 
csx4co 4OOK 40 BOT os 

(210 00 
(210 00 l ira oo 
(199 00 
£30 00 

£21000 (KWOO (410 00 I B00 00 
£190 00 
£21000 

£109 OO £139 CO (149 CO 

CSIOO 100* 40T 
C5JOCO 200 401 OS 
CS4CO 400* 40 80T OS 

Imtr d-va1 CO200 2. I0CK 40T C04000 2.20CK 40T OS C0800S 2,400* 40 90T OS 

(129 00 
£159 00 
£179 00 
£24900 
(299 OO 
(139 OO 

5401 10CK 40T £109 00 
5402 20C* 40T 05 .C 129.00 58(12 40CK 40'BOT OS £149CO 

Slojla «llh PSU 
5401P 100* 401 £129 CO 
5402P XKK 40T OS (159 CO 
5B02P 400* 40-BOT OS (179 00 

Twin dd>e« ~<th PSU 
54010 2.10* 401 (24900 54020 2.2C«X 40T OS 1 00 
580JU 2.4«K 40 »0T OS (329 OD 3 10« 40T (9»00 

WSKFTTfS Parrot, w.hav 3M Scotch 
S.'S &'0 40T 10 ta» S.S 0i0 40T 10 fc 
Di5 D D 40T 10 lo- ... . 
0.S 0.0 »0T 10 

Parrot dthtitet 'ra» lb'»"y cn» 
Oyiar OltkaRaa 

30< 70 OS OiD BOT 10 lor 3' Wa.al OtkKlat f^jio 3 5 IWwMtl Packard m t̂a 
3 5" "aw*!! Pa:katd dirrUa 

Apr«ol F1. 
pvc covins 

Part ol 4 c*«nd?M Corrab V.KOMW Datal Vo» Bo, ... 2 Walar Canndjaa IB4*| 
vix 5000 r 

COMMOOOflf PTRIPHTRA1S 
Currtach Mcioapaacli. 
Hatal Corrmvaraa 
Mu»c Wufco-
Mr>3«m 1000 ............. 
CBM Mo.l«— 
Srmsn'a Banc 

U1M»1 
Wordctall icatt I 

WC PfRIPHCRALS Aoorn (V l̂ 1 2 t canal Ucqtada OtKrt 000S Iroartaca 
L VL DDOS Marfaoa 
Wiyd«.v« Pin ¥vn) Acorn Spaacfi rom 

2 Iroml 
P-t'tai tV vfr G<̂ «ra*« 8502 Sacond Prtxaliut 

JOYSTICKS * ISTERFACES 
Sn'f StK-1 c>.1n1»-t»:« L«lrty P-t»ram 

Claeironl. 
f.tm Bvia miatlaca lElactrcxI 
OuckiAoi II Jo,il«k 
Sura Srtil Jtr,uc« 
fO>r»HlV» 1 JWWCI Am»5»l jy2 JVmilrad vvjean jsviBLka .eeci So-a Slw.1 IC1CI Slick ICI61 Soi* SXoi Jovtnck IDrascnl Kameaiw Mat«ac* 0* TronKa !>.«' Pon Inlvlaca 0at«4 (ikiw-h lmari»:. Eotl? k-raHaca I • Cambrdga Progran 
0* Ttonca Piogtamniabia Inia-faco 

BOOKS 
S-iKlan QL Co"«>a"-:«' Clactioti Ad.a'cid Ihar Gû a CI.Ul (iuda to Iba tWct.o- . Ch»9 * G-..5" 10 tha Amtlrad Amattad J-Jvirnail Utar DK Uimi Uxda BBC Ad.ar^d Uaar Ci,da Crap*.* 4 Csa.u IBBC i Craatr,. GiacTici iBBCi Comaodsra Bafaranea Uinuii 

I Jtn.ick • k-ut<at« 

(1500 (1«00 
(20 0D (26 OO 

( 35 OO 
(4 50 
(4 50 
£6 50 

•tC- £3 99 Aeom Electron (2 99 
MIC Ceaaette Racoidar £2 90 
ZX Spell.urn ZX Soe-:i<\m Pi,, (1 99 

£2 99 Saga Keyboard . 
Sneiar Ol 

£2 99 
£399 

Vic 20 64 (2 99 
Uregcei 32 84 (3 99 
Memcrlech 513 (3.99 
AmatiaJ CPC464 (3 99 An-aiiiaS Mit'.lni igiaerl (3.99 Alalia? Vontor leoi)v.'l (4 80 
P*akpa MLa",lor .... (4 30 
Mr.n.iln: 14" £4.80 
Car.cn PW1080A (480 Eoton fx$0 Ipeori RX80 F.-T (4 80 (4 JO (paon HXtt-J (4 30 
Sbnwa CP80 (430 MPS 801 (4 30 
Broth*. HR16 ' £5 60 Arete ita £4 50 Atc<* Ika 5 Mor.lor S**oa>u two .... 

OP 100 
-hA. 6100 
Ovat 40 drflarant conn a let avarMbkt, and p-ia 

WECTRUM KRIPKRALS 
IX MKrod",a 
ZX ImarlKa 1... 2X Ksparmon Syklam Ir. Mictod*va.lnlaifaca I.Taanord T*oiMlM»rlla'Anl Atlack.Gamaa 

Oaa*gr*atl Spacnadnt OOOS '.Ink <*va pint aa pal BBC «wtr» PSui 
OK ll^il Pan 
Oat*" UtfM Wmtr 
•K Spacln̂ n Kayboa-d . 0* 3 Cbannal Sow SACA Ka««oard lalanaon lo Kaynav fbbonl Coitaii WcawJoi E.l L4ad 

15 75 (3 50 (3 75 (560 

(95 00 
(119 00 
£18 00 (IB 00 
£37 00 I 2B 00 
£45 00 
£12 00 £8 95 (5 OO £1 99 £7.50 (32 OO (33 OO £7.00 (69 OO 

£23 00 
£18 00 £38 CO (125 00 
180 00 . (45 00 ( 13 W (85 CO 

(95 CO (45 CC I 110 00 (1IOOD (40 OD ieo oo (54 00 £55 00 (B 95 £199 00 
7IK1 Seccnd ivceee* 
M̂erc 500 Rom E atenaon Board 

* . free aoftwara 1367 00 
r 189 00 
(40 00 

7IK1 Seccnd ivceee* 
M̂erc 500 Rom E atenaon Board 

1367 00 
r 189 00 
(40 00 AMX HXIH (85 00 Conytiatar l«oa*> ... . £27 00 

M>1em £69 00 

Comcuiifj 
Proo-am Hoc* 

(30 OO (19 00 ( I I OO (15 OO (16 95 
( 1 » 0 0 
(20 OO (15 00 (14 95 (1500 (S00 
( 1 2 0 0 (900 I 12 95 

16 US riooo 
(6 25 £6 25 t B 

(1000 
£10 00 T9 95 £9 95 
£10 00 £5 95 £6 95 £S9S 

SPECTRUM SOTTWARf 

Cbaatbuala-a. Acbnaien MKa* a. Acbvawn Spaca SfHitPa. Acw«t>n fuMlui V«>aoii. i.Mci.11 
CaXK-n. Alio* Arc ben. Anoaaolt to.d Hit Mack. A.-OUIOIT Ore ar«1 ona. Anolaiolt of BUiipi- Alkpata Cbaaa II Arse Chan Tutor, Arlic lya of Han. Arte OaVikiana. Arbc 
G0l*» Acpki k*vad»r«. Arec W W :np» La.,o3rv. Ant Or. Ib» Ocbt. An,: Socokat. Art* rtoiM Cup Soccf Arbc 

Maw C»ten Attack A • f Rata flat,: Bataaofi Ooomlarka M..«-.J. Bavu>d Ioidl c« MdngM, Sevond ^Wioo Bf Sh.do«hni. Sa.cod Sp» .a Sp». Bayo-rf 
rtllra. Lar. 6ubM« Man.; Mra.. &..J Bvle Twn K.n̂ lon. Valav. BvO'BvTr 

Stava Oa.u S<w**r. COS AtlrO<KM«i. CP SoTwara Br*: l CP Sottwara 
Bndje PVi.ai 2 CP Soltnata lli.rt)* Tutot Advanead, CP Soflwara Rndyi Tutor Bagnnar. CP &9*lwara n.a.ghH CP 
f .-rndad Italic. CP SoUwai. (fl 50 fUalrvi Pont fortft, CP iMlwara ra 9« PM»ll\sij»-d. CP Sollwara 
ZZZrSbZZZr." 
V.parco4a III. CP Solt«a-a /X Ka,<r«i CP Sc«lwata Iw înJo C'mII^ 

CRl Cnaat Oataclr.w CRL tlardcap Co* CHL ih^iwiv Coda CHl W«»i lli.j-dalK t̂ CRl flDcky I 

War ol ihe Wti'Mk. C". Out.JKo Watiai. Ctyital .toll of Tbn»» C't-nai Rrmmalt Bavaoaa. Cryatal Ml̂ iway Coda Datak Mrro Ovtrcci. Dalatuaa Mn Ollica. Oatabaaa Mad Arrowa. DalalttM T"« M»;»: S^rd. OalaMae Oatk. Stat Diirgr. 0*»«jn 
Jitter D.Jdai Oictaeer U<fwK* T̂ Uctcana. OK'lionet Coll. 0* ironca Ma/.aca. OK'ttorra Mndat. OK Ironca M<*Mun. OK Itorack Tba B̂ naa nl 2ando>. Ootcak E.x«k*i. OotiMik Vt« 10 a Kit. OtraBtk Oi»:>at Co.*. Oo»e Corntol lytla. Ourtal Hiiro. Attack. Ojrral Sc-Jia 0<va. Ouuol At«u'. Ella l»a> u( Huatd. Ekw I ai Our E .it-Gland Natural. Etle 911 TS. EH* 
TIk Oi.va w. "a".HY 8oo1» F.r*bld Ov-«i. '..«0. <i Vi.'u P.,.If J. er»lv»4 9al(.)nn0 ( „ Wa,i PVrnclualasn Paoa l.va Waya Polv rv-rf. r.va Wa.i »,r fo< Gold r.va Wa,a 

i Dath. atom I 
oral, GamauiSYotkahcQ Oun Oaiagh. Ca-iroyta Tit Sa Hog. Catosyka Tha lluairjior Otaoai Tha OuH CrlK.1l 

Sam Stoat Gtatnln 
Art*Tr|STlc' Crr'.n'. tt«a»cn 
AyWĉ . MIWHH OrJlfSnlOIC Ol A valor-.. Haww Moafrov, lm»rtvitlon«\ i««»aor. kta/a Cfatt Miwiv Mirt 0"»f. M*y»ton M0MIIU II. He.jon Taearac.tn Tad. ivwv:.-3D lunar Aitack. Hraton C Comtala". ".toll Day Pec 3. Ktolt Pav-.ai. M.tolt utrak-t n Haoft Ar-a.rr.Bt Irragna A.t-afta I magna 

World Sa-«!» SiieMi. ime.J-'ai Zk> Zap. Irtiag..* 

ItHO'rtv* Mou-u.'t <d K*t I'cenbva Torrela of V.an. kicomr.e Nokle.aiu li.leirMt" Jo-raC* Cd BoW'in. ini*>copiO' Purcfiate lod>v. Kemp Salak lo>j<-. Kemp Slock Control. Kemp Anaa.aled Slnp PcAlr. Knagh(*o«l CiKTckaa Legend VahafU leae»-d Advent uia Quekt, Level 9 CoUxal A«r*ntur«. Level 9 Duojocai A venture. Level 9 EmeraM Itie. Level 9 lordt of Tme Level 9 R r t i o Edtn. Level 9 Sr.:wbH. L*.*' 9 ».ie on ibe Water. I«» Wo« fiobi liom the Dark. lore. WW AK Lrltofl. tor<jm»n Courrlkbovt. I ca-qrr.,n Word Wj.lid. I ra-ntrvan Conlronlabcn, lotnkit̂ n Conlioniaion Sc«»> 1. LcnWo-ain Confronlaircn Scan ? icoNoran Mm* Pal. loc-Jo-nn Pan;** Al-.ack lomksnaa-RaMt-.cula. lot Mor aan Soacial Opaialwia. lolbtonen Ihe BJge. lothtonet! BlockbuBtari. Matm». B Jacki S-perBla'i kta.tac*. t K a Junp C-ul.-ga Martech 0(,tnpccn Madalh 

Abataoai Fo-lh. Ualxu-e 

(•99 (•99 (9 95 16 115 (9 95 
IT 99 1 10 95 (8 95 (8 95 (5 95 (9 95 «• 95 (£. 95 (5 95 (6 95 (4 95 (6 95 15 96 (5 95 
I t. 95 
Ittt tC 90 

£ 1 1 00 (9 95 £9 95 ET 95 (9 95 (9 95 (6 95 rr. nn rr 95 
M® (7 95 (9.96 (5 95 £9 95 £5 95 £5 95 £5 95 £9 95 £14.95 £5.95 
S B £12 95 
c»w £7 95 £5 95 £7 95 £5 95 £» 95 £595 £S 95 (S 95 
mi I I 95 (7 50 (7 50 (7 50 (6 95 (5 95 (5 95 (8 95 (T 85 (7 50 
Kg* 
(4 95 (4 95 (0 95 (9 95 (4 95 £7 95 £14 95 £10 99 £7.95 £8 95 
(B 95 (B 95 rn »5 £B 95 (7 95 (7 JO 
(2 tO 
to*s (2 50 (9 95 gg 
(7 95 (9 95 £7 95 £7 95 (9 95 (9 95 (14 95 (14 95 (« 95 EC 95 
mi (7 95 (7 95 £7 96 (5 95 15 95 £7 95 (5 95 (7 95 (24 99 (14 OO '?3S? 
(5 50 £5 05 £7 95 £5 60 (5 to (B 90 (5 SO (S.SO (6 95 (4 95 IW (5 50 (5 50 15 95 15 50 (14 95 1 14 95 (14 95 
(« 95 (9 96 £14 95 
fi?8 19 90 16 95 19 90 19 90 19 90 (9 95 19.95 £7 95 £7.95 £7 95 
an £6.96 
£6 60 £6 95 £6 95 695 £9 99 £6 95 £7 95 f» 95 £5 95 

(9 95 

Ow Pnica (»10 (8 10 (S9S (6.25 (8 95 £7 IS (9 90 £805 

»iar» P'.-.e (6 25 "iff p-ee Half prâe £6 25 "•"(STs 
"-iH? 

(6 25 H 
(6 20 (9 90 (••5 (8 95 (7 15 (•95 (•95 
(6 25 

H I 38 £7 16 £8 95 £6 35 re 96 
£6 35 £6 35 £5 35 £8 95 £13.50 £535 Kg 

(11.65 £6 35 (7 IS 

(5 35 "all 
£5 35 (5 35 (0 05 M«» po:* Ma» pr,;e 
£> IB «a» p-«e Ho» pt<e «a» 0'<» (6 25 (f. 35 (6 35 (•05 (7 15 re 7» 
8 43 KaH pnea Kb It pnea M.BH pt.:» 
(8 95 

KaH one* £7 15 £13 50 .£9 90 Hall cote 
£8.06 gg 
£8.2S £8 25 £6 2S £8 2S £7.15 £8 75 £2 50 £8.95 £2.50 £8.95 
m (7 15 (S 95 (7 IS (7 15 (8 95 (8 95 (13 50 (13 50 (6 25 (« 25 •n™ 
(7 15 E 7 15 £7 IS Hell otko Hall prica £6 95 £5 3S Hall price 

£22 50 £12 50 

Halt enia Hill cnc» 
(7 IS 

HaM ;nca (4 50 (8 20 Hall ta-ce Hall pree £6 25 £5.35 

£4 95 £4.95 £5 35 £4 95 Mart irca H»» prea 
(13 50 16 25 £8 95 £13 50 
m £8 90 £6 25 (8 90 £8 90 £8 90 £8 95 £8 95 Hall c«ca HaĤpnca 

{ill £6.35 £4 95 £6 35 
£0 25 £5 3» 
rn 
£6 25 (7 IS £6 25 Half p-ce £558 (8 95 

Atr*|.:.i"ie [>aw 
W T Wal Sb*rkxk " S-I tercel • 5«eno- Malbci.ina Spread V..- Macro! Prnjact Future Meioiniiie A Dm, .n fa L'a f . M.croanâ e F»il Throttle Meromege Mar.ntad HadjaBB Mi-ii-e||i 1-j.a Oabv Wcrv-aji 
30 OtMlh Chavl. 5\t«anâ a 0m'.cak: 2 MctoipMi* Sk.casl 0»«. k\(r«tiiere Sky Ra-rjer. MKioeobeta 
Ae Italic C»l l . kSl/oOan Auto Maraa Mk-o Call, r.aryo-. . a Waff,. Mk.-o Gen Hertaan'a Ourrany Run MakroOan FV^ftlatri. WllroGan Tha Wtch'a CmMrw Mkao-Can Aken. Mod Gamee American FoolMI Mand Camem Caat*- The Cai M.-o-intt QuCk Tbnk.ng Mr-ir.i.lt 
Eap«nage Mca»ilar Erik T'a VA .̂j. kVeac Ma-.ba** Cola TulOi. Waw Gar-aiation 
S^uaf. Mav, G*raiiel.:r. T.aWrvar. kaew r.ar-a..aton 
T-avel aa.lh Traefiman. Maav GonetaiKm 

Spec Mac Mon. Oant W/hrie liĵ Wrang Oak* Arrrrtgedon Ocean 0 T .a Ovcalbkai. Oc 0 T.i franl _ G»t (torn faa dodt. Ocean Hj-cWe-.k II. Ocean Kong St'kai Back, Ocean M»icft Oa. Ocean 

St**et Hawk Ocean OCP . M» Aje. PIUI 80 OCP Royal OCP Ed tor Altarr««et OCP fraxa Manerje- Siar.lard OCP Fa-ance Mar.a.je- PHrt 80. OCP macfana Coda T«l Tool. OCP Slock Ma-ager Slaodaid. OCP Slock Malaga. P»j» 80. OCP 

Vdao Pool, OCP Thai Forekt, Plcoi tdflo* & Aaaambki, Ae1u.akQ.aa Spacttum Mor-rtor, Pelu'ryi,-*. Pant Pkjk. Plant n' ftottei Screen IAac*ara, Pani 'n' Ptoitai W.l»rtan 1. PVOfKI V0k*ra> Arrlner, PlOMk Hume. lOJIer. P-oit* Battle lo. V.d»e, PSS 
Si iot l ia '^ ia arl.a B.«J*taxi. Oaarkeiva DikfltrV^ra, Oaackl/ve 
Br̂ loay » Pto [Xatte. Oaacke've Ft ad. QuKkUva Game* D«ve.. Oxktrva Meteor Slo-m. Qi,.:k viva Vrord Piocattor. Qu.'.lvl.J 30 Attack Ouckvi.* 30 Statsnika. Fleaeme 30 Tark Dual, ftealt.me Ttana I apraia (calk Romanl.c Tt*r* | Bprmi Im'dl. Rortianl.c BVr.nni, ilrrr̂ amc Tatanbr PA Ft 
Armulh Caltral.m Sliarlo Beckfsmnon, SincUi' Ravhythmi. indaii Capaal leeima. Sanckar Caktwi Scalercaik. SincUr Catafi 10 Tail Sirctar CeMiid 11*9 Sarcler Che a* Srnclaar 
EkH'̂ a'coa'd <rV5U^n<.*r CcTWtlu'k Pack. Sr-a-ler Outer TarAa. Srcler Ea-v Pur.:n̂ al«r> r.rcUr £.•>-»-. l.teialui* Smclaai Ew:na-je I aland r.n:i... FlgM SmJalm. r.ncJ.r Glde-. S-ntiari Hrtiory. Srv'ai Hoiac* 4 Sladera. Sntlar Hoiaco Goe-, Sk .r>> S'cla' "unit, H;tjre, S.'C or meacuito. Sn<i»i tnvettbora. Smclan iBiam to Raa.1 1. Sritclau laam to Read 2. S-rxlei. 
1 nam to Raad 3. SnKlaii laam In Head 4 Srnclaat l*am io NaaaS 5. Social Vlike a Che Sa-ckar Match Pont Sinclair Uaomuii Siraclai-Pooat ol 0«at-. Sine Ian Pi«t llt.kti*! inOai Re.«itr, Snclaii Sc-abbW. Sn<l». Sbp .)» Oc-jm. Sntlai Small Butrati Acc Sinclair Speech Mj.H. Snr.ar Stoo the (aprrta. Social Sutwal. Sav'ar The Aenir.oth* Srrvcla.i Vv Cat. Snckar V» Trie. r,rrer Vu 30, Sinclair 

Alt'prul Soltweia PlO| Jat Sal Wily. Soflayaio PlO| leda llun-ei Sollaaa-e PiOj Marac Mner Software Ptoi Oaalh Star, a,.in- 3 Taaccfiv T Tnnwtt, Tatpnm. T._ Tjiw.j* Tatman Tevwo-d Two. Tatman 
tsLsnsn^r^ 
Alan 8. lAl.rrUle Ate Atac U* mate Cookie mt.mate Jalpac. .Jtt.-jla Xnght lo-e U* male lunar Jalma-. Kbmate SaCra Will Ultrnale Tiara Am Ua.rr.ele l>«leraurlde. Ul>mate Heath Head. US Go.) BlaVai USQoU lln.ta lea. Û . latrd lliid Over Mukcĉ v. WS Gdd Spy H_nlat. LIS Gokl Tapper. US Gold Zaaxcai. vS Gt<d 
Se.agetc.-t). Viign 
The S/. Va»« • BatWl .. _.ka*. Vitaant Aiv»c-d Two. Vo-lea C«kw*. Vo-iea TH. Vcnaa Blue Thuodai W.toa Ho«»al W.vern 

(6 95 £14 95 £8 95 (6 95 £14 95 £5 95 £7 95 £9 95 £6 96 £6 95 £6 96 ft I? (6 95 £'4 95 £5 95 (»»5 (5»5 £9 95 £6 95 £9 95 £9 95 
£6 95 gg 
£9 99 £8 95 £8 95 (8 45 (9 95 (14 95 17 95 £5 95 
£5 95 

MiK (14 95 ri4 95 (5 90 (6 90 r« 95 £9 95 (9 95 (6 90 £6 90 £7 95 
m £6 95 £8 96 (19 95 (5 95 ri7 95 (8 95 (19 95 (9 95 
(8 95 £19 95 (US? 
(5 95 (99* (8 50 £7 50 £9 95 (» 75 £7 95 (5 95 (7 95 19 95 
mi (6 95 (6 95 (6 95 (695 (14 95 16 95 (5 95 (6 95 (5 95 (6 95 

(5 95 £7 95 (5 95 (5 95 £5 95 £7 95 £7 95 £9 95 £7 95 £795 
Kft (8 95 (5.96 £7 95 £8 95 £8 95 £7 95 (9 95 (6 95 (6*5 15 95 ftit (6 95 
£9 95 (9 95 (9 95 (9 96 (9 95 (9 95 (7 95 (9 95 £6 95 
ilti £15 96 (6 95 £12 95 £7 95 £6 96 £9 95 £7 95 £8 95 £8 95 £9 95 (lift (5 95 (5 95 (9 95 (6 95 £7 9% £9 90 £1090 
(5 50 

(13 90 HR 19 95 
(5 50 (550 (5 60 (9 95 I •• VI (9 95 l'5 VI C9 95 (7 95 
m 
ri 95 (7 95 r7.»s (7 95 (5 95 (5 95 (7 95 (8 96 (8 95 (5 95 

(5 95 £5 50 

£6 2S (13 50 £800 £6 25 £13 50 £5 35 £7 16 Hail ca.ce £0 25 £0 25 (6 25 i»f p*<e HaH enia Hall or.ta £13 SO £5 35 £5.35 hall tnta (8 95 
(0 26 (8 95 (895 £6 25 gg 
£8 99 Hall price 

Hall poca 
£7 65 £8 95 £13 50 (7 IS (S 35 
£5 35 WM (13 50 (13. SO MM p-ee (6 TO (6 25 (8 95 (••5 
(6 20 (6 20 £7 15 

£6 26 £8 05 (1795 (5 35 (11 65 (8 05 ri7 95 I 8 95 rnos 
(17 95 
<\m 
(5 35 
(8 95 (7 85 (6 75 I B B5 (7 40 (7 16 

Hall enea (7 15 18 'J5 tfi? (6 25 (6.25 
(6 26 £8 26 £13 SO Hall erica Hall pnta 
rn 35 £5 35 £»3> 

£6 36 (7 IS £5 35 Half ir.ee «*f pnea 
"" ir<* (7 15 Ha» pr<e Ki* pr.:e KaH pr*e 

Kb* pree KlH p'ca KaH ptace HaH ptxa Hill prica Hall ptica Hall coca Hall coca 

Hall eoe* HaH poe* Hall soea Hall price Hall tr.ee Hail mca Half ir.r £7.IS 

(6 25 

Keif DTK* KlH pa«* KlH pan* one* prK* (5 35 (6 35 I B 95 (5 35 £7 15 £8 90 £9 BO £8 90 £4 95 (12 SO 

fill (8 95 (4 95 Halt erica (4 95 (8 95 (4 95 (8 95 

as i 

(•95 (7 15 Hi* 
(7 15 (7 95 (7 15 ( 7 15 (6 36 (5 36 (7 15 HaH poce HaH pnea HaH pnea Hit 

Range of programs available foi MTX. BBC. and educational for all machines 
Please order stating (1) Programs required; I2> ( computer; |3l Amount enclosed; I4> Name & Address. All prices include, packing & VAT. Overseas orders welcome. 
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I N * 
TOUCH 
How to write 
for Your 
Computer 
W e ca l l ed t h i s m a g a z i n e 

Your Computer p rec i se ly 

b e c a u s e w e w e l c o m e you r 

v iews, t i p s a n d h i n t s a n d 

even your c r i t i c i s m s of 

m a c h i n e s a n d s o f t w a r e in 

genera l . Here ' s h o w you g o 

a b o u t ge t t i n g you r n a m e 

in to pr int . You r a r t i c l e 

s h o u l d b e typed , double-

s p a c e d , o n A4 paper . A 

n a m e a n d a d d r e s s o n e a c h 

shee t w o u l d he lp . Don ' t 

forget t o tell u s w h i c h 

m a c h i n e it r uns on . W i t h 

p r o g r a m s p l e a s e i n c l u d e a 

c a s s e t t e or d i s c a n d s o m e 

i nd i ca t i on of h o w l o n g it is . 

P l e a se put wha t m a c h i n e 

it 's for o n the enve l ope . 

Don ' t forget ful l 

i n s t r uc t i ons to u s h o w t o 

l oad a n d list your p r o g r am 

a n d h o w to en te r it for t h e 

readers . 

The ar t ic le m u s t be 

s u b m i t t e d exc lus ive ly t o 

Your Computer. W e pay £ 3 5 

per p u b l i s h e d p a g e — 

tha t ' s a s it a p p e a r s in t h e 

m a g a z i n e a n d i n c l u d e s 

i l l us t ra t i ons . 

Telsoft 
Telsof t is Your Computer's 
so f twa re d o w n l o a d i n g 

serv ice . Any p r og r am for 

the S p e c t r u m or t h e B B C — 

a n d s o o n t h e C o m m o d o r e 

— w h i c h h a s a t e l e p h o n e 

s y m b o l next to it is 

ava i l ab le o n t h e serv ice . 

Bo th 1200 a n d 300 b a u d 

s p e e d s a re ca te red for. For 

m o r e de ta i l s ca l l C o l c h e s t e r 

(0206) 8068. N o m o r e l one ly 

n i g h t s typ ing in e n d l e s s 

p a g e s of hex d i g i t s . 

Message 
service 
Y o u c a n get m e s s a g e s t o 

u s in t w o ways . E i ther u s e 

the Preste l Telex L ink t o 

892084 B I S P R E S G or you 

c a n u s e o u r very o w n 

m o d e m , d a y or n igh t o n 

01-661 8978. The m o d e m is 

V21, 300 b a u d , even par i ty, 

10 b i t s per cha rac te r . Y o u 

s imp l y t r a n sm i t in u p p e r 

c a s e " Y R C " — ou r a d d r e s s 

c o d e , a n d wai t for t h e 

a c c e p t a n c e c o d e " + + + 

STF G O " . Then of f you go . 

Don ' t forget t o tell u s w h o 

it 's for. S i g n of f w i t h 

" N N N N " — a g a i n in u p p e r 

c a se . 

(continued from page 19) 
text into memory from ssss onwards. 

Ascii text and control characters are 

entered from the keyboard — delete 

removes the last character, replacing 

it with a zero byte. This mode is 

terminated by pressing Stop in which 

ease it displays the address of the next 

character that would have been 

entered, for use when appending. 

F ssss eeec bb bb : This finds 

all occurences of the one to seven bytes 

specified, within the given address 

range. Any byte can be ignored by 

typing ** in place of the byte value. 

The bytes may also be specified as the 

Ascii value of a character by preceding 

the character with an apostrophe. 

F ssss ccee bb bb bb — bb bb bb: 

This form of the Find command 

allows you to search for the given 

sequence o f bytes and replace every 

occurence with the second sequence. 

As in the first form, a byte specified 

as ** will leave the original contents 

o f the memory intact. 

Note — The address o f all matches 

found is printed out. I f there arc many 

occurences then the find can be 

prematurely terminated by the Stop 

key. For example: 

F 1000 17FF A9 'N 20 ** 18 — 
. . . . 4 C . . 1 9 

This finds all occurenccs of loading 

the accumulator with the Ascii o f N 

followed by a JSR to the $ 18th page 

and replaces them with J M P ' s to the 

same relative position in the $ 19th 

page. 

G ssss: Start executing machine code 

at location ssss. 

G : Start executing m/c at location 

specified by the program countcr. 

O n entry, by any method, to 

Dismon it saves the I R Q vector, N M I 

vector, Progam counter, Stack pointer, 

Accumulator, X register, Y register 

and Status register. When Go ing to 

m/c it replaces all the above registers 

and starts execution at the specified 

location. Dismon automatically re-

directs the N M I V to point to itself 

allowing you to break out o f a program 

and re-enter Dismon by pressing 

Restore. I f desired, this break function 

can be disabled by 

G N ssss and G N : Both having the 

same f unc t i on as above. O n 

encountering a B R K instruction 

during execution of a machine code 

program, the computer returns control 

to Dismon therefore B R K instructions 

may be inserted within a routine you 

arc checking to help with debugging. 

John Twiddy, 

Wallsend, 

Tyne and Wear. 

ENTERPRISING 
AT THE BEGINNING o f March I took 

delivery of an Enterprise. It had taken 

only 10 days from the date I sent the 

cheque, to the day it arrived by 

Sccuricor which I don't consider to be 

bad going. 

Before I ordered it from Zappo 

Computers. I had read your review of 

'PLUS 4 HAS MANY PLUS POINTS' 
</Oi/ ST/Lt- COO^T 
SUJOP VOUA 
PLUS + FO* J Z X 
7lA/O OF TH£S£ ?. 

AFTER READING the review o f the C I 28 in the J u n e issue, I wou ld 

like to make some commen t s about the P lus 4: 

I f the Plus 4 is not selling well the press is at least partly responsible. 

I t has a good Basic w h i c h is a considerable improvement over Basic 

2.0, yet straight Basic 2.0 programs wi l l r un qu i te happi ly , (w i th a 

few m i n o r changes for co lour etc.) I have r u n programs writ ten for 

the V i c on a P lus 4 , w i t h a Screen W i n d o w to suit the V i c display. 

Basic programs for the C 6 4 run w i th no problems. T h e 1541 drive 

works satisfactorily w i th the P lus 4 , transfering software is n o trouble. 

T h e built-in software is adequate for many appl icat ions. 

T h e sound and graphics c o m m a n d s are s imple . T h e P lus 4 has 

a lot o f potential for many users, inc lud ing small businesses. Obvious ly , 

the C I 2 8 wi l l be an improvemen t bu t w h y knock the P lus 4 , it's 

a good mach ine a nd available now. 

DlE.F. Rol/e, 
By/lea, 
Surrey. 

the machine which said the keyboard 

was poor. I had used a Q L a few times 

and thought that flic Enterprise's 

keyboard would be similar. It seems 

I was wrong, and I find it much better 

than the offering from Sinclair. 

The graphics are superb — 640 x 

512 — and although there are " on l y " 

pre-defined colours, one can define 

thousands using the R G B command 

which mixes the three primary 

colours. 

The Basic is really outstanding, with 

no need to use the Poke statement. 

Many systems variables can be altered 

by using their names. For example the 

delay before any auto-repeat can be 

changed with the following. 

SET KEY DELAY X — where 

x is the delay 

The arithmetic is very accurate, with 

10 digits accuracy. Try this small 

program on any machine. 

10 LET C = 9.8 

20 LET C = C +0 00001 

30 PRINT C 

40 IF C = 10 THEN GOTO 60 

50 GOTO 20 

60 END. 

Richard Hudson, 

Keighley, 

West Yorkshire. 

TO THE TOP 
THE SPECTRUM TO The Top program 

published in the July issue of Your 

Computer will work on any Spcctrum, 

not just the 48k Spcctrum as stated. 

The game should work as listed, but 

readers may obtain a copy of the 

program on cassette by sending a 

cheque/postal order for £2.50 to: M r 

J . R . E . Wood 22 Denver H i l l , 

Downturn Market, Norfolk PE38 9BE. 

BITS 'N' BOBS 
K.R. Ixislett's Amstrad Backup only 

handles programs with a Basic 

header. To extend its range to cope 

ivith machine code only files change 

line 170 to read: 

170 DATA &A8. &22, &F3, &03, 

&2A, 

&EC, &03, &ED 

Although the Backboogie article m 

the July issue claims that listing 2 

automatically saves the code in listing 

3 once it is entered, in fact it does not 

do so. When you have finished 

entering the hex code from listing 3 

you must save it yourself with: 

SAVE "BOOGIE" CODE 60148,150 

The Ijoad and Save commands for 

Spectrum Multi-Font in the June 

issue need to be changed before ihe 

program will work. After running 

listing 2 save the code it creates with: 

SAVE "M.FT. Code" CODE 

60928,2355 

Now to load it back change the 

second statement in line 10, listing 1, 

to read 

LOAD ~ CODE 30464 
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A BBC Disc Drive for £99-95 
FROM 

VECTOR MARKETING LIMITED 

Why cont inue to use slow cassette Tape 
Storage when you can buy a highly reliable 
Disc Drive for the remarkable low price of 

£99.95 inc. VAT 
Using 51/4 standard f loppy diskettes the 
Drive is powered by the BBC computer 
providing 100 Kbytes of storage on 40 tracks. 

IF YOU REQUIRE A DISC INTERFACE TO BE FITTEDt 
SEND YOUR COMPUTER TO VECTOR MARKETING LTD. 
THE UPGRADE WILL BE FITTED FOR THE INCLUSIVE 
PRICE OF £99. 

The entire range of BBC approved Micro-Computer 
system is available from Vector Marketing Ltd 
together with the full range of Acornsoft Software. 
Telephone 0933 79300 for details. 

Vector Marketing Ltd. London Rd, 
Wellingborough, Northants.NN8 2RL. 
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ORDER BY 
PHONE 

Please send me . 

Name 

using your Access or Barclaycard on 

0933 79300 or send your cheque/credit 

card number to: ^ - ^ 

Vector Marketing Ltd. London Rd, ^ ^ 

Wellingborough. Nor1hants.NN8 2 R L ^ 
•••• mmm ^Mi a"" w mmm ^mm m 

Disc Drives at £99.95 ea. 

Address Ho agree with credit card account). 

Telephone No. (incaseof queryi 

Cheque enclosed for £ 
Barclaycard A/c 

i—r 

Post Code 

or charge my Access/ 

: ; i i i i i i i i 

Signed 

Expiry date of credit card. .Tick if VAT invoice 

required • Offers not applicable outside U.K. 
Company Reg No 1632455 (YC8) 



ADD-ON 
EXTRA 
Prospect 
Modem 
£143.75 
Interlekt Elec 
A mul t i rate, mul t i 

s tandard m o d e m , 1200/75 

300 and 1200 answer or 

or ig inate modes . C o n n e c t s 

via a s tandard 25 pin 

RS232 connec tor . Five 

LEDs on the front s how 

when the m o d e m is 

powered up, o n l ine, 

receiving or t ransmi t t ing 

data. It h a s a loop back 

test mode . 

Speech 
Synthesizer 
Commodore 
£24.95 
Cheetah 
Difficult as it may be to 

th ink of anyth ing more 

irritating than a c o m p u t e r 

a nnounc i n g in a loud vo ice 

that you've got it wrong , 

the Chee tah Sweet Talker 

p l ugs into the user port 

and a d in p lug goes in to 

the video ou tpu t socket . It 

h a s a vocabulary of 63 

a l l aphones (speech 

bu i ld ing b locks) and 

var ious pause lengths . 

Centronics 
interface 
Commodore 
£42.50 
Zero Electronics 
Yet another Cent ron ics 

interface for the range of 

C o m m o d o r e computers . A 

bit pricey, but it does p lug 

into the serial port, and 

have its sof tware in R o m , 

s o it s hou l d be compa t i b l e 

with all C o m m o d o r e 

software. Vers ions for 

mos t printers, screen 

d u m p software, opt iona l 

16k buffer at £14.95. Tel 

0493 842023. 

Control 
interface 
Various 
£100 
Bowthorpe Microsystems 
Do you feel i nadequa te 

whenever peop le say "very 

clever o ld boy, but what 

can you actual ly d o with 

i t " .? Wel l now you can 

satisfy your craving to 

control the central heat ing , 

the burglar alarm and the 

cat f lap all at o n c e with 

this control ler. 

The board gives you 12 

digital and eight ana l ogue 

ins and 16 digital ou ts . 

HAR 
Pace modem 

• BBC 
• Pace Electronics 
BUYING A MODEM is always a tricky 

task. You have to be confident that 

what you buy is going to be flexible 

enough to allow you to keep up in the 

ever-changing world of micro com-

munications. Prcstel, Bulletin Boards 

and of course Telsoft. 

Pace might just have a product here 

which is just what you arc looking for. 

The modem itself fits under the 

phone, which plugs into the back of 

the modem, and the modem is plugged 

in via a modular style BT socket. Two 

push buttons on the front select either 

1200/75 or 300 baud originate or 

receive modes. An RS-423 lead plugs 

into the back of the Beeb and there are 

two indicator lights. One doubles as 

power indicator and data, the other 

shows line hold. 

So far so good, not much to get 

excited about here. But the real 

strength of this package lies in the 

software. Commstar comes on Rom 

and is one of the best terminal 

packages around. It has two separate 

modes, a spooling dumb terminal 

mode, suitable for Bulletin boards and 

a page orientated mode for Prestel. 

Using the terminal mode, the first 

thing to do is initialise the system to 

conform to the board's protocols you 

are trying to access. 

You can also dccidc whether you 

want characters echoed to the screen, 

spooled to a buffer — memory or disc 

Voice Master 
• CBM-64 
• Anirog 
• £59.95 

THE VOICEMASTER is a rather insub-

stantial lump of aluminium which 

converts your dulcet tones into a pattern 

of frequency against time. This it stores 

away inside the Commodore's memory. 

The box simply plugs into the joystick 

port. You can record a vocabulary of 

words which you can then incorporate 

into your programs. 

You can train your Commodore to 

recognise a vocabulary of 32 words, or, 

if you hum it, the \bicemastcr will play 

it, even correcting it if your singing is, 

shall we say, less than perfect. The 

quality of speech depends on the 

sampling rate. The faster the rate, the 

better the quality, but the greater the 

memory required. 

Generally, the words will be recog-

nisable, but from the Donald Duck 

school of diction. The speed of playback 

can be varied, and the \bicemastcr need 

not be connected during playback, it 

uses the SID chip. After a couple of 

training sessions, the recognition 

program will achieve a hit rate around 

P^emodem. 

— output to the printer. I f you are 

using a printer, it may be necessary to 

use XON/XOFF protocols to prevent 

jamming as the printer gets busy. 

There is a buffer output mode so that 

messages can be prepared ofT line. 

The Prestel mode is a little more 

limited. There is no printer driver 

included, you can use various off the 

shelf printer drivers. To help cope 

with Prestel, you can tag as many-

pages as you want, and then retrieve 

them in the order you tagged them. 

All the usual options such as previous 

page, repeat page and download pro-

gram arc available from the function 

keys. 

If one were to try and pick one small 

fault, it is that there is no Prcstel 

message buffer, so mailboxes have to 

be typed in on line. Short phrases, 

such as password and ID can be pro-

grammed into the function keys, but 

this isn't really adequate for messages. 

Apart from its reliability, it hasn't 

crashed on me yet, its very user 

friendly. From the menu page, you can 

enter any 'star' command you like, so 

you can mess around with disc files 

and printer format, and then return to 

Commstar. You can even stay on line 

while you do it! 

Further enhancements to the 

Modem include an auto-answer board 

which should be available by now, and 

a bulletin board disc, using the SBBS 

format. 

Anirog voice master. 
80 per cent, oncc you're used to it. 

Voice control of games might be tricky, 

as trying to retain measured tones in a 

crisis might be difficult, but it might 

make computers more accessible to the • 

beginner. 

The hum-along program is amusing. 

It records a single melody line which 

you hum into the mike. This is dis-

played on a musical stave which can 

then be easily edited, printed out, saved 

and played back in any of the 10 preset 

voiccs available. It is a pity only one 

melody line can be recorded. 

This is a fascinating add-on which 

will give hours of fun. A serious use 

for it might be harder to come by. It 

is a cheap method of incorporating 

spcech into games. For someone 

interested in computer music, a true 

digital sampler with more specialist 

software is necessary. 

That said, it brings into the province 

of the home user a field of interest 

formerly reserved to those with a few 

thousand pounds to play with. 
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Twenty-five all-new levels 

Multi-channefmusic 

Automatic Oemo Mode 

\ Level 'Warp* ability 

Available for 

Bounty Bob™ returns in this new and exciting follow-up * > 
adventure to Miner 2049er.® This time around it's even ~ n. 
tougher than before and Bob needs your help more thaiffever "" 
to guide him through the mine. The mutant organisms have 
multiplied and over-run the mine entirely, making It extremely 
difficult to survive the hazards of the underground 
passageways. Using the high-powered-apectal equipment in - — 
the twenty-five new caverns is Bob's only hope of achieving 
his objective of securing the mine and defeating the plans of 
the evil Yukon Yohanl™ 



Star* 
chart 
KEY 
* * * * * Best of its type 

• • * • Very good 

• • • G o o d 

• • Average 

• Below par 

Bobby Charlton 
Soccer 
BBC 
DACC 
Football simulation 
£11.95 
• * 

It's a great idea — match-

action graphics teamed u p 

with football strategy. 

Unfortunately, the graphics 

in the DACC g a m e aren't as 

good as Commodo re 

International Soccer's or 

Ocean's Match Day's, and 

the strategy aspect isn't as 

compuls ive as Football 

Manager. 

First you pick the team 

formation and then 

distribute 99 skill, accuracy 

and s tamina points to the 

players. You can also hand 

out instruct ions on 

positional play to individual 

team members. 

Tim Love's 
Cricket 
CBM-64 
Peaksoft 
Cricket Simulation 
£8.95 
• * 

Every winter cricket fans 

cluster around radios like 

Ovalt ine kids, l istening to 

crackly broadcasts from the 

furthest corners of the 

Empire . . . sorry, 

Commonwea l t h . England 

are nearly always in dire 

trouble, and prayers are 

offered to the great umpire 

in the sky, for a great 

s ummer of revenge back in 

the old country. S ummer 

c o m e s and with it rain. Still 

not to worry, now you can 

play cricket in the comfort 

of your living room. 

Tim Love's Cricket may 

become to cricket buffs 

what Footbal l Manager is 

to soccer fans. It takes 

about as long to play, and 

has many similar e lements . 

However, where Football 

Manager is primarily a 

strategic "think^em-up" this 

is more an arcade game . 

"Flawed but fun" s u m s 

up this g ame perfectly. 

. . . BEHIND THE SCREENS . . . BEHIND THE SCREENS . . . 
KARATE was the "only arcade game 

I played that I thought would be ideal 

on a home computer" says programmer 

Gregg Barnett. He put the idea to 

Melbourne House chief Fred Milgrom 

this January and "Fred jumped at the 

idea". Together with two other 

programmers and musician Greg 

Holland, Gregg Barnett has been 

slaving away in the software house's 

Melbourne bunker ever since. First he 

designed graphics handling routines to 

control the tall 72-pixel high figures on 

screen. Each player is made up of nine 

sprites which allowing for all the 

different shapes generated by 18 

different moves makes a memory-

sapping sprite count of 740. Fist was 

developed on BBCs with fast disc access 

linked to Commodore 64s. On the 

Commodore says Gregg "it can take up 

to three hours assembly time if you 

make a mistake compared with five 

minutes on the BBC." "Making the 

computer play an intelligent game" was 

the most difficult pan of Gregg's job 

so he had to look for volunteers to take 

Fist writer Gregg Barnett. 

it on. "But this time there were too 

many takers. That's when we knew it 

was going to work." With sound and 

backgrounds as well cramming 

everything into the 64's memory was 

difficult. Holland's music alone took up 

3K and the interrupt-driven sound 

effects — grunts, shouts, moans and a 

primal scream based on digitised real 

sounds, extracted at who knows what 

price from the Melbourne House stall" 

— another 3K. Gregg worked on 

Commodore versions of Horace, The 

Hobbit and Sherlock Holmes so he 

knows how development teams can 

become bored with a program. "Norm-

ally when the game's out everyone's sick 

of i t" but this time they carried on 

playing Fist. 

Meirion Jones 

SOFT 
Way of the 
Exploding 
Fist 
• CBM 64 
• Melbourne House 
• Arcade 
• £9.95 
* * • • • 

THUCK' A high punch renders my 

opponent senseless. GRUNCH ! Just as 

I square back up to him his roundhouse 

kick catches mc unawares sending mc 

sprawling. Melbourne House's Fist is 

the most realistic and enjoyable 

computer combat game yet. Even the 

tired and cynical hacks of the Your 
Computer officc were queuing up to 

play it. 

You have a choicc of 18 different 

blows, jumps, blocks and kicks all 

controlled from the joystick — it sounds 

complicated yet the movements seem 

surprisingly natural and easily learnt. 

Against the computer-controlled karate 

kid waiting for it to strike then pulling 

its legs away with a forward sweep will 

take you a long way. But the game really 

comes into its own played between two 

human players. 

There you need the full range of 

punches and kicks. A perfectly executed 

flying kick will bring you 1,000 points 

signalled by a Yin and Yang symbol 

awarded by the fan-toting judge but 

leaves you vulnerable to a whole range 

of counters. The sweeps along the 

ground which prove so effective against 

the computer can be smashed with a 

well-timed short jab kick. 

Each blow that strikes home is 

signalled with a grunt of pain breaking 

in to the tinkling oriental music sound 

track as the victim doubles up. As you 

improve you need to use the forward 

and back somersaults to keep out of 

trouble and take your opponent by 

surprise. Each fight is played out in 

front of four background screens, a 

pagoda, lake and mountains, in a 

w a y 0 1 1 

gymnasium and in front of a Buddha. 

Against the computer you have to twice 

defeat a novice at the pagoda, a 1st Dan 

at the lake and mountains, and 

progressively more difficult opponennts 

at each location. 

Between the 3rd and 4th, and 7th and 

High punch Low punch 

8th Dans the program springs a surprise 

on you, which you can de?l with by 

remembering the name of the game. 

If this all sounds a little violent to you 

— at least everyone lives to fight another 

day and the only real hazard is flailing 

cllx>ws as you and your opponent 

wrestle with the joysticks. 

Jab kick Forward 

Mid kick Block Back sweep Fly kick 
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Penalty shoot out feature 

Fast moving characters leave competit ion standing, 

deal family entertainment, 

oice Master generated speech, 

xciting simulation for 0 6 or t W O players. 

A mazingly realistic animation. 

peed and skill the essence of the game. 

Ingenious method of settling arguments. 

emanding challenge at all three skill levels. 

Enormous fun from start to finish. 

64Cassette £ 5 95 
64 Disk £8 95 

ONE P L A V E R 6AME 
THO P L A V E R F.FIW 
P F K A L F V K I C K S <1 P L A Y E R ) 
P E M L L V K I C K S <2 P L A V E R > 

P L A V E R F. 

m iisl 
1 - H A R D < E X P E R 

M E D I U M <PI AYE 
3. E A S Y (BEGIN 

1. HARD ( E X P E R T ) 
/ED II B E F O R E ) 

"6IMHERS) 



Star* 
chart 
Dork's Dilemma 
C-16 
Gremlin Graphics 
Maze game 
£6.95 
* * * 

Slightly unusua l in that the 

al iens try to trap you rather 

than kill you, t hough if you 

b u m p into t hem at any 

speed you've had your 

chips. 

The graphics are all you 

would expect of the C-16 

and the g a m e is tactical ly 

interesting as you plant a 

t ime b o m b and mus t be 

able to escape. O n c e you've 

killed all the al iens a p iece 

of your craft is transferred 

out of the force field in the 

screen centre. 

Saimazoom 
QL and 
Spectrum 
Sllversoft 
Maze game 
£7.95 
* • * 

Ultimate Play The G a m e 

have really spoi l t software 

reviewers. I m igh t have 

raved about th is g ame 

o n c e As it is, it goes down 

as competen t and 

en joyab le 

You steer your figure, 

Ind iana Smi th , around the 

jung le col lect ing i tems 

wh ich permit you to ford 

rivers, shoot host i les and 

carve through rockpi les and 

you mus t col lect water 

bottles. 

Pipeline 
Spectrum 
Viper 
Archetypal 
£7.95 • • • • 
The ideal g ame for 

paranoid DIY p lumbers in 

an excellent imple-

mentat ion by S imon Ff inch 

— with acknowledgements 

to Task set. 

The pipes in this g a m e 

have a good solid Victorian 

quality about them, and the 

p lumber and h is mate have 

a tough t ime f ighting off 

the saboteur and the 

aggressive ladybirds. 

Eight screens and you 

can choose your own keys, 

or use a variety of 

joysticks. And with another 

g ame — S O S — on the 

flipside, it's really good 

value for money. 

Jump Jet 
• CBM-64 
• Anirog 
• Flight Emulator 
• £9.95 • * * 

YOUR CHANCE to slip the surly bonds 

of earth with a V/STOL Sea Harrier — 

you don't need a ramp to get off because 

this program's plane has been specially 

modified to carry only 5,000 lbs of fuel 

and four missiles. Little details like this 

add credence to the program, if being 

written by ex-jump-jet pilot Vaughan 

Dow didn't already give it enough. 

(Some killjoys usually take this oppor-

tunity to point out that some really bad 

flight simulators have been written by 

pilots.) 

With speech synthesis and introduc-

tory music this program has enough of 

the polish needed for it to be able to 

hold its head up in today's software 

market. But I don't think flight simu-

lator aflicionadoes and purists will rave 

about it — it's more of an advanced 

shootem-up than a pure simulator. 

Nevertheless, the instruments are visible 

throughout the program action, faith-

fully reproducing what's going on. 

On the first screen, the top half shows 

an overhead view of the aircraft carrier 

with the instrument panel shown in the 

bottom half. 

To take off you must hit the F key 

to sclect flaps down, switch on the 

vertical thrust — key 3 — and increase 

the power to maximum by pressing the 

Jump Jet. 

+ key. By selecting thrust at 45 degrees 

the aircraft can be boosted to normal 

flying speed. Don't forget to raise the 

undercarriage and flaps before exceed-

ing 300 knots otherwise the computer 

will get panicky and shout at you. I f 

the jump-jet is flown higher than 200 

feet or out of range of the split screen 

display, the display shows the sea and 

the sky and the relative positions of the 

carrier and enemy aircraft arc shown on 

the radar. 

You achieve promotion by keeping 

the number of warnings down to the 

minimum permitted for your rank. So 

a Group Captain can only get away with 

three computer admonishments, 

whereas a Flight Lieutenant is allowed 

nine. A reverse example of what is 

meant by rank having its privileges. 

When the enemy aircraft attack ypu 

select M to activate the aiming sight and 

arm the missiles. , 

The higher you fly, the more difficult 

it gets — as you progress through the 

ranks, variable and deteriorating 

weather conditions make life more diffi-

cult. 

Paul Bond. 

Graham Gooch's Test Cricket. 

Graham 
Gooch's Test 
Cricket 
• CBM-64 
• Audiogenic 
• Simulation 
• £9.95 
* • 

REMEMBER the Great Egg Race, all 

that hype and in the end all you did 

was sit back and look at it? Well, here 

we go again. Once the game has loaded, 

apart from changing the bowlers every 

now and then, you arc free to get on 

with those other important tasks in life 

like making coffee and putting the cat 

out. 

The screen gives a Ritchie Bcnaud 

eye view of the crease, as the bowler 

moves up to the wickct and bowls. The 

ball moves as realistically as the chunky 

graphics will allow, and the batsman 

takes a swipe at it. I f he connects, you 

switch to another graphics screen of a 

(continued on page 29) 
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Kennedy 
Approach 
• CBM-64 
m US Gold 
• Simulator 
• £14.95 
* * * • 

"AMERICAN ZERO zero five, turn left to 

bearing two seven zero, descend to two 

thousand feet", a crackle of static, and 

then "Roger" as the pilot acknowledges 

the order. No, this isn't the script from 

another turgid airport drama, but 

instead the new air traffic control simul-

ator from Microprosc. This game is not 

headed for disaster. 

The speech, which is clear and 

understandable even down to the mid-

western accent and the crackle of the 

radio, is all from the Commodore's own 

hardware. Just try that on a Sinclair! 

Putting the voice synthesis to one side 

for the moment, how does the game 

play? Previous efforts at this sort of 

thing have suffered from a lack of play-

ability. But, here, all the information is 

easy to get at and entering instructions 

to the pilot is simplicity itself. You move 

a cursor over the plane to be controlled, 

press the fire button and then give 

orders on direction and height. I f you 

forget the orders you gave a plane, ask 

the pilot. 

The graphics are rather primitive, 

showing blobs on sticks moving around 

a grid. But it gets the information 

across, which is the main thing. Five 

locations are available, from sleepy 

Atlanta to hectic Kennedy. There are 

three different aircraft types, Cessnas, 

jets and Concordes, which all go at dif-

ferent speeds, important when working 

out where various planes are going to 

be in a few minutes time. 

During a really busy shift, you have 

to keep an eye on more than a dozen 

planes at once, landing, taking off and 

flying to various destinations. If this still 

sounds too easy, then the computer will 

throw a few storms and emergencies 

your way as well. 

After your fifth mid-air collision over 

New York in the rush hour, you'll be 

glad you weren't flying in to America 

shortly after Reagan did the big shift 

change with his Air Traffic Controllers. 

Lee Paddon. 
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Vaughan Dow 
Jump Jet Pilot 
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JUMP JET AVAILABLE FOR 

Every pilot has 
the dream of 
f ly ing one of 
these unique and 
complex f ight ing 
machines. Here is your chance to do what few pilots have the 
privilege to try. 
Depending on your skill, confidence and courage, you have the 
choice of remaining near the landing pad, learning to hover 
and land, or venturing higher to practise your approaches. 
When you think you have mastered these, then accelerate the 
Jump Jet into an attack f ighter. Use the radar and range f inder to seek and destroy the 
enemy, by launching heat-seeking air-to-air missiles. Bewarel His radar and missile 
systems are as good as yours. Reckless pursuit is il l-advised: you must maintain a fuel 
level that wi l l enable you to relocate and return to the aircraft carrier, executing the 
skills you have learned to achieve a successful landing. 
You are now ready to proceed to the next skill level to face additional hazards, such as 
unpredictable swell and treacherous cross-winds. 
Be warned, this program is not a toy or game. You wi l l need to co-ordinate your hand? 
eyes and mind to successfully complete each mission. Do not hope to achieve in a 
short t ime that wh ich took the author three years to learn as a Jump Jet pi lot, and 
over a year to record on this computer program. 
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Star* 
chart 
Ancient Quasts 
QL and 
Spectrum 
Mirrorsoft 
Maze game 
£ 7.95 
* * 

Two games for the price of 

one is the growing trend 

for sensibly-priced good 

value software. I'm not wild 

about th is example from 

the normally sound 

Mirrorsoft label, however. 

The games run perilously 

c lose to passing off arcade 

games as educat ional 

software, in my op in ion . 

In King Tut you wander 

round a sub-Ultimate maze 

match ing shapes with 

names and so on until you 

find the h idden treasure. 

The other game, The 

Count , is set in a Dracula 

scenario and deals 

surprisingly enough with 

count ing. 

EVA 
QL 
West way 
Arcade adventure 
£10.95 • • • 
EVA, far from being the 

new au pair, s tands for 

Extra-Vehicular Activity as 

any child of the space age 

will tell you. G a m e has 

overtones of Jet-Pac, and 

cons is ts of 26 different 

screens. 

You mus t construct a 

teleport device to change 

screen. Naturally you are 

under relentless attack 

from aliens. 

Anyone bringing out 

software, let a lone games 

software, for the QL shou ld 

be app lauded, but when 

all's said and done, there 

are g ames just as good on 

the Spectrum. 

Buggy Blast 
Spectrum 
Firebird 
Shoot'-em-up 
£5.95 
* • • 

Graphical ly pleasing little 

number from the BT 

software house, wh ich has 

inexplicably m i ssed being 

reviewed in Your Computer. 
Fly down corridors 

shoot ing at assorted 

robots, orbs and flying 

saucers. 

(continued from page 27) 

few fielders running about. I f you feel 

like gening involved, there arc two ways. 

In simulation mode, the bowler can 

attack off middle or leg and the bats-

man can decide to play more or less 

aggressively. 

One or two players are catered for. 

Arcade mode is a solo effort, the bowler 

is controlled decathalon style, and you 

have to hit the batsman's fire button 

when you want him to play. Before load-

ing the main game, you can define your 

own teams. You enter their names, 

bowling and batting averages, and 

bowler type. 

For this son of game to succeed, it 

must either appeal to the cricketing buff 

or be just another arcade game. It lacks 

the son of detail the buff would want 

to see, and for the arcade addict, it's just 

too dull. 

Lee Paddon. 

Dun Darach 
• Spectrum 
• Gargoyle Games 
• Graphic Adventure 
• £9.95 

• * • • * 

JUSTWHKN you think that it would be 
impossible to squeeze any more out of 

the Spcctrum, along comes a game 

which makes you wonder where it will 

all end. Gargoyle Games produce 

graphic adventures. But that is only half 

the tale,- because Gargoyle graphic 

adventures are one of the jewels in the 

crown of British software. 

Unlike most computer adventures, 

which are Tolkienesquc or Gothic, Dun 

Darach, like the earlier Tir Na Nog, is 

Celtic. From the unpronounceable 

names, to the unspeakable horrors, Dun 

Darach is poctically atmospheric. In our 

dreams we've all been to Dun Darach. 

The graphics and action are excep-

tional. 'Especially wonderful is the 

movement of the charactcrs. Like a 

number of other graphic adventures, 

this one uses the movie camera 

approach. That is you do not see out 

of the eyes of puppet in the computer 

world. Instead you view him through 

a camera. He can be made to walk, grab, 

drop, fight and olTer objects to others 

through the keyboard — the same 

medium is used to control the direction 

which the camera is pointing in. 

Cuchulainn is the name of the hero 

of the game. Tir Na Noggers will 

remember him, and his task is to free 

his pal, Ix>eg the chariotcer, from the 

city of Dun Darach. He and the other 

inhabitants of the city look like rock 

musicians, with long flowing hair, bare 

arms and boots — the girls have longer 

hair and mini-skirts. 

The city is realised wonderfully in 

this computer game, it is easy to get the 

impression that you arc actually there. 

Taking the time to draw a map can be 

dangerous as the inhabitants arc a 

bunch of thieves and pickpockets, but 

if you do you will be impressed by the 

size of it, and the attention to detail. 

As graphic adventures go, Dun 

Darach is not easy. But it is highly 

original, superbly crafted and will give 

pleasure for hour after hour. 

Bill Bennett. 

Dun Darach. 

Nodes of 
Yesod 

• Spectrum 48K 
• Odin Computer Graphics 
• Arcade adventure 
• £9.95 
• • • • 

THIS EVOCATIVELY named game 

features a home computer breakthrough 

— the first-ever Spectrum spccch with 

Liverpudlian accent. But don't worry, 

it's only rhe introduction. 

It bears certain similarities to Ulti-

mate's Undcrwurlde, not least in the 

quality of production. You play a space-

man who must descend into the depths 

of the moon, collect eight alchiems — 

coloured shapes — and then get to the 

Monolith. All this to save the universe 

from some horrendous evil. 

One of the game's nicest touches is 

that you're not alone in your quest. 

Before you disappear down a lunar pot-

hole you need to catch a mole from its 

hole. When needed, the little crittur can 

be activated to chew through walls to 

new caverns, or to destroy the many 

creepy crawlies in the moon's depths. 

The subterranean playing are^ has 

many platforms which you hop around 

on. Progress is made in a series of 

athletic somersaults which will often 

land you at the very bottom of a cave 

— minus a life. 

Peter Connor. 

Herbert's 
Dummy Run 

• Spectrum 
• MikroGen 
• Arcade Adventure 
• £9.95 
• * * * 

MIKRO GEN S ARCADE adventures arc 

witty in an Ealing comedy way, as 

opposed to the Raiders of the Lost Ark 

fijn of Ultimatc's games. Both software 

ranges use impressive graphics, undis-

closed maps, and take time to master. 

Both software ranges are more expen-

sive than the average Spectrum fodder, 

but as Rolls Royce will tell you nobody 

begrudges paying extra for quality pro-

viding they have the money. 

Herbert's Dummy Run is a compen-

dium computer game. A number of the 

rooms within the arcade adventure are 

mini arcade games in their own right. 

So for your money you get a lot of dif-

ferent games — a kind of Star Wars On 

45. You have to find items that let you 

do things, like the tennis racquet which 

is used to hit the bouncing tennis ball. 

In this respcct the game is adven-

turesque, but go-north, eat-food, bang-

headers will turn their noses up at 

Herbert's babyish actions. 

In fact, Herbert is a baby. Just to 

prove it, the game loads and starts play-

ing "Baby Facc" — if you can amplify 

your Spectrum's sound output it is 

worth doing so. He comcs from a good 

family, being the child of Wilma and 

Wally Week, who you may remember 

from the previous Mikro-Gen games. 

Wally looks like a Tetley Tea man, but 

reminds me of Norman Wisdom. 

The game is set in a department store; 

somehow Herbert has been separated 

from his mum and dad. His adventures 

on the way to the lost and found depart-

ment arc like a surrcallist's nightmare, 

maybe he just drank too much gripe 

water. 

Bill Bennett. 
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It s a snip. 

For only £14.00 you can have Your Computer delivered to your door, 
every month, for a whole year! It's the best way of making sure you get your own copy 

of Britain's biggest selling home computer magazine, and of keeping in 
touch with all the up-to-the-minute news, views, advice and information on the 

computer scene—without queuing at the newsagents. And if 
you don't want to snip at your favourite 

magazine with the scissors Just photo copy the page and 
send it to us instead. We won't feel cut up about it 

— and neither will you! 

I 

I 
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COMPUTER 

Please send me YOUR COMPUTER each month for 

12 months. 
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Star* 
chart 
Five-a-side 
Football 
CBM-64 
Anirog 
Soccer game 
£5.95 - disc £8.95 
* • • 
If this indoor football g a m e 

has much of the exci tment 

of ice hockey — and many 

of the s ame rules — you 

shouldn't be surprised. It 

was co-produced by 

Advantage, the s ame 

Canadian software house 

that brought Anirog's S lap 

Shot ice hockey game to 

the small screen. Not only 

do the players gl ide around 

the pitch as if they were on 

skates, they can a lso body-

check each other with 

impunity on or off the ball. 

This escalat ion of soccer 

violence to the computer 's 

screen adds a new and 

unexpectedly enjoyable 

d imens ion to the game. 

Your view of the act ion 

moves smooth ly from end 

to end fol lowing the play, 

and the crowd gives a 

squelchy under-water roar 

as the ball hits the back of 

the net. The play swi tches 

to a penalty sequence 

whenever you c annon one 

player too many into a wall. 

Playing op t ions inc lude 

three levels against the 

computer, a penalty g a m e 

plus the normal two-player. 

Timeslip 
C-16 
English Software 
Triple Scramble 
£6.95 
• * • 

The game gives you three 

Scramble-type games for 

the price of one featuring a 

screen split horizontally 

three ways. At the top of 

the screen you fly a rocket 

over the landscape, in the 

centre you control a little 

man with a jet pack and on 

the bot tom screen it's a 

submarine. 

What are you trying to 

destroy, apart from the 

usual clutter of tanks, fuel 

d u m p s and civilian hous ing 

that tend to clutter up 

these sort of g a m e s ? Well, 

there are 36 t ime orbs 

placed within the three 

t ime zones. Your j ob is to 

destroy all the orbs and 

synchronise t ime in the 

three zones to zero hours. 

Sky Fox 
• CBM-64 
• Ariolasoft 
• Shoot'-em-up 
• £9.95 — disc £12.95 • * • * 

Nor SO MUCH a flight simulator as a 

combat simulator, Skyfox features both 

air and ground attack, plus a variety of 

scenarios. The three-dimensional 

graphics are very impressive, especially 

in the airborne scenario. But the hordes 

of tanks rolling across the green terrain 

of the chaned colony are just as deadly. 

You have to defend your home base 

and installations against attacks 

launched from a vast alien mothership. 

You can develop your skills through 

various training levels through to small 

invasions, full invasions, or would a 

massive onslaught be more to your taste, 

sir? Likewise you get promoted through 

five ranks from cadet to ace of the base. 

It is possible to start high (against 

planes) or low (against tanks), in a 

combined scenario. 

The screen display shows the view 

from Skyfox's cockpit. There is a central 

radar display as well as the actual view 

from the cockpit and by pressing fl you 

can choose an overhead or a forward 

view. If there is no activity in your area, 

you can just hit A and the autopilot will 

take you where the action is. As Ariola-

soft's Clivc Brown put it: "You don't 

want to be hunting all of the time — 

there arc plenty of other programs that 

do that". 

But, you can hunt if you want to. 

Alternatively you can call up your on-

board computer which gives an 

overhead display of alien incursions and 

by moving your cursor on the map and 

pressing A you can go to the most 

stratcgicaly important area, rather than 

just the nearest. 

The prices certainly make Ariolasoft 

competitive with other quality US 

imports and this is a new game released 

within two months of its American 

debut. "My hope is that we will get 

priccs down to the same level as cas-

sette prices", says managing director 

Frank Brunger. 

Other nice features in the game 

include afterburners — hit the space bar 

to blast yourself out of a sticky situa-

tion or to zoom in on the enemy. You 

can select a limited number of guided 

or heat-seeking missiles which wipe out 

your target as long as you keep it in the 

middle sector of your cockpit window. 

You can land at home base to refuel, 

which you'll need to do if you use the 

afterburners much. 

There is also a set of five multiple 

mothership invasion scenarios, Halo, 

Alamo, Advancing Wall, Chess and 

Cornered which necessitate different 

kinds of threat analysis on your part. 

Paul Bond. 

International Tennis. 
G 
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The Fourth 
Protocol 

• Spectrum 
• Hutchinson Computer 

Publishing 
• Adventure 
• £ 12.95 
* * * * 

So YOU made it at last, Johnny. Con-

gratulations, Bertie. This is the first 

phone call you take when as John 

Preston you take up your post as the 

new head of section CI(A), part of MI5 

responsible for the security of govern-

ment buildings. But you'd better not 

rest on your laurels too long. 

A burglar steals some diamonds from 

a fiat somewhere in England, but posts 

back to the M O D some NATO docu-

ments that he lifts by accident at the 

same time. Where's the leak? You'd 

better find out fast, or you'll end up 

being posted to the Falklands. Worse, 

a nuclear bomb may go off somewhere 

in the UK. 

The game is divided into three sec-

tions: The Nato Documents, the Bomb 

and the SAS assault. You must solve the 

first part to get the password for the 

second part and so on. The game is a 

high resolution, predominantly mono-

chrome icon-driven adventure. On the 

first screen you have representations of 

three VDUs, a filing cabinet, a VCR 

camera, a cassette (this is for utilities 

related to saving the game for continua-

tion at a further date), a graph, and a 

date pad which can be used to advancc 

time in the game. 

You just move a pointing hand 

around the screen to select what you 

want to do. If you go through the VDU 

displaying memos a subset of icons is 

overlayed on the screen enabling you to 

read, file or bin documents. A dustbin 

icon is used for the latter function, as 

on the Macintosh computer. 

Paul Bond. 

International 
Tennis 
• CBM-64 
• Commodore 
M Tennis simulation. 
M £5.95 

* * * 
Soggy strawberries, and tennis tan-

trums; such are the dubious pleasures 

of another washed out English sum-

mer, and one of its great institutions, 

Wimbledon. Thanks to Commodore, 

the sight of the rain tipping down on 

the ccntrc court need no longer be a 

signal for tennis fans to despair, just 

plug-in your trusty Commodore, and 

get stuck in to this latest offering in 

Commodore's "International" series. 

You get an umpire's eye view of the 

court, with a token bunch of blobs in 

the background "representing" the 

crowd. One or two player options are 

available, and four levels of computer 

opponent are provided. Control is via 

joysticks, moving the player around the 

court and playing the stroke. 

The way you move the joystick as 

you hit the ball determines the sort of 

shot played, in a fairly logical manner, 

i.e., pushing the joystick in the direc-

tion of your opponent plays a long 

straight ball, pulling the joystick toward 

you will produce a moderate length 

cross court ball. 

Most shots arc there — ground 

strokes, vollics, baseline play — but 

smashes and lobs are out. 

Playing the game takes some getting 

used to. The side-on view is hafder to 

judge than the more usual down-the-

court style. 

I,ooking at other offerings, there 

seems little to recommend this game 

over Activision's On Court Tennis. 

Lee Paddon. 



The firing squad, from left to right, Formula 1, Arcade Turbo, 
PCA, Bat Handle, Champion, The Boss, 3-Way, Formula 2, 
Computek, The Stick, Computek and Super Champ. 

Goodness gracious, great balls of fire, from 
left to right, Micropride's Atari trackerball, 
Marconi's, the AMX mouse, Micropride's 
BBC trackerball, and Voltmace's data input 
pad. 

is that you have to move the shaft a long way 

to get the response you want. It could cost lives. 

More expensive is the F o r m u l a 1, doubtless 

because it's micro switched. This makes it much 

more sensitive. The construction also seems to 

be more solid. But I found it rather uncomfort-

able to use. It has a very short shaft with a 

bulbous end. The two fire-buttons are both on 

the base. I f you don't want to put the stick on 

a surface, it means wrapping your hand around 

the base and firing with the same hand. This 

caused me considerable pain in the region of the 

thumb. 

Another company with a selection of sticks is 

Wico. The Boss is a pretty nifty stick, with a 

solid plastic base into which the shaft fits snugly. 

The single fire-button is at the top of the shaft, 

a location which can lead to a certain amount 

of fatigue. The Boss is, otherwise, very comfort-

able and also very responsive. Perhaps just a little 

too much so; at times there doesn't seem to be 

enough resistance and you go much further than 

you wanted to. 

Wico's C o m m a n d Control is a very superior 

joystick; solid, smooth and attractive. There's a 

snazzy red and black base with a steel shaft. The 

grip is smooth, but this didn't cause any 

problems. This is a very responsive joystick and 

should last a long time. But it's also pretty 

expensive. 

Not quite as costly, though, is Wico's 3 Way 

C o m m a n d Control , which is the previous stick 

with knobs on. As well as the smooth grip, you 

get a moulded one and a large knob. Very useful 

i f you treat your games like a round of golf. The 

extra grip means, naturally, extra price. 

Much cheaper is the Gunshot 1, from Vulcan. 

Smartly turned out in grey and cream, the 

Gunshot has a big chunky handle that gives you 

a firm hold on things. Fire buttons arc on the 

base and top of the shaft. It gives a quick enough 

response and, while not being the sturdiest stick 

OF THE MAKING of many joysticks there is no 

end. A few years ago you took what you could 

get; now you're faced with a bewildering number 

of conflicting designs. Somehow you haw to 

solve a complex equation involving such variables 

as strength, comfort, responsiveness, manu-

facturers' claims and, finally, the price. One of 

the factors affecting the last variable — price — 

seems to be the use of leaf switches or micro 

switches, the latter being more expensive as well 

as more responsive. Kempston's latest joysticks 

exemplify this difference. 

In keeping with their new image as sponsors 

of motor sport, Kempston's sticks are now called 

the Formula 1 and 2. They've changed the 

previous black for a vibrant light blue. I think 

it's a disgusting colour, but de gustibus . . . 

The Fo rmu l a 2 is the cheaper stick. It has 

two fire-buttons on the base — presumably to 

avoid accusations of right-handedism — and one 

on top of the shaft, which is quite tall and 

comfortably grasped. The trouble with this stick 
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around, seems pretty durable. At the lower end 

of the price range it's a good buy. 

The C h a m p i o n is another lower-priced stick 

but it has an auto-fire option as well as buttons 

on shaft and base. The black plastic grip is 

comfortable and you get a reasonable response 

from it. The whole thing is very light — perhaps 

too light for those who like to bash their sticks 

around. More restrained players should have no 

problems. 

The Arcade Turbo disturbed mc by the noisy 

clicking as I moved the handle. But it didn't seem 

to affect performance, which was tolerably res-

ponsive. The Turbo has buttons on base and 

shaft and is very solid; it should stand up to quite 

a lot of punishment. 

But not quite as much as the Supe r C h a m p , 

which is a fearsomely large construction of heavy 

black plastic. The long and thick handle with 

fire buttons on top and in trigger position is 

secured in the massive circular base by means 

of a plastic collar that gives strength and the right 

amount of resistance without sacrificing sensi-

tivity. 

The Super Champ's cable rewinds into the 

base, and provides the occasion for some of the 

strangest instructions I've seen in a long time: 

"Rewinding the cable should be always clock-

wise. I f sometimes reverse the direction which 

may cause extangled to the cable". So now you 

know. 

The N idd Valley brings a welcome change 

of atmosphere from all these brutal, boasting, 

macho names. It's like those old Dragon or BBC 

joysticks, built to be held in one hand and con-

trolled by the other. Unfortunately, the stick you 

twiddle is rather too small — you can't really get 

more than two fingers round it. I suspect most 

people aren't satisfied with a joystick unless they 

can grab it in a fist and wrench it around. 

I f you can manage without chunky handles, 

then the Nidd W l e y will do you very nicely. It's 

micro switched, and so pretty accurate and sensi-

tive. It's also one of the cheaper sticks on the 

market. 

The Joy Card , from Hudson Soft, is a funny 

little thing and is definitely not for the histrionic 

games player. It's a small, slim rectangular "card" 

with four direction pads and two fire buttons. 

Shake rattle and roll, Pete 
Connor, our man with his finger 

on the button, gets to grips with 
the latest hits and misses. 

Shooting from the hip with, from 
left to right, Gun Shot, Quick 

Stick, Delta 3b, Delta 14b, Delta 
m- 3d, Delta 3s, Delta 3b (BBC) 

After using a joystick for a long time the Joy Card 

presents problems of adjustment. You most cer-

tainly cannot bash it about. 

However, once you've got the hang of it it turns 

out to be sensitive and comfortable. It won't do 

for all games, and you won't like it if you don't 

want to use four fingers at the same time, but it's worth having a look at. 

The Stick is almost as strange. It looks pretty 

much like a joystick except . . . Great Scott! 

What's this? . . . The base is missing! 

It doesn't need one. It works by means of 

"eight-point mercury switches". You get the 

movement you want by tilting the stick in the 

required direction. Obviously, this takes some 

practice since there's no resistance to movement. 

The Stick, though, proves to be very sensitive 

and less tiring to use than conventional joysticks. 

O f course, it won't do for every game. The 

distributors say "it is particularly good with race 

games and flight simulators", and I would 

endorse that; it performed well on Pole Position 

but didn't do much for my chance in the Karate 

game Way of the Exploding Fist. At £12.99 it 

can't be considered expensive, so it may be worth 

investigating. 

BBC owners used to have a rough time when 

it came to finding a joystick other than the official 

Acorn ones which were widely acknowledged to 

be unsatisfactory, to say the least. 

But times have changed. I f they want a stick 

that looks much like everybody else's the P C A 

is just the ticket. It plugs into the analogue port 

(continued on next page) 
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(continued from previous page) 

at the back of the Beeb and is made of that old 

black plastic again, with the red buttons we all 

know and low. The shaft has depressions to fit 

your fingers ever so snugly, and is set to one side 

of the base. Fire-buttons are on top of the stick 

and on the base. 

Control is pretty good with the PCA. My only 

reservation is that the thing is so light I wonder 

how much of a bashing it can take. 

Voltmacc's Del ta for the BBC is another 

analogue joystick. It looks like a T V remote con-

troller, with the small stick set in it at the top. 

Below that are three buttons; so you must have 

two hands to use it. 

It's a self-centring stick with control that 

matches others. But the same reservations apply 

to this as to the Nidd Valley. There's not a lot 

to grip, and if you get over-excited I wouldn't like 

to be responsible for the Delta's safety. 

Looking a little farther afield, Micropride 

import a range of joysticks from Taiwan. At the 

lowest end of the range comes the Quickst ick , 

which bears more than a passing resemblance 

to the Amstrad joystick, without the extra socket. 

It is small, and rather frail looking, but the grip 

fits snugly in the hand, and there are three fire 

buttons, on the top and front of the grip, and 

on the base. The action seems rather loose, but 

positive, and seems good value for money. 

The Compu t e k Atari-style stick gets the 

award for sheer bulk. In traditional black and red, 

it dwarfs a standard joystick, standing nearly 

20cm. high. Made for the avid decathalete, or 

Marconi's trackerball and furless friend, 
the AMX mouse. 

someone who likes to put everything they've got 

into a game, this one looks as though it would 

last for ever, certainly long after your Spectrum 

is an exhibit in the Science Museum. 

The Computek stick for BBC computers is of 

similarly good construction. It is self-centring, 

with two fire buttons on its large base, and a 

metal shaft with a bulbous knob on top. It is 

quite sensitive, and has just the right amount of 

spring to centre the joystick without making 

accurate positioning difficult. 

I think it was Snaglcpuss who used to say " I 

hate those meeces to pieces", but he'd probably 

change his mind i f he had a BBC and got hold 

of the A M X Mouse. 

The A M X Mouse is so impressive because it 

comes with an excellent drawing program, ART. 

Name Price Company Address 
Formula 1 £16.95 Kempston Unit 30, Singer Way, Woburn Road 

Industrial Estate, Kempston, Bedford. 

0234-856633. 

Formula 2 £11.95 Kempston 

The Boss £15.99 Computer Games CGL House, Goldings Hill, Loughton, 

Essex IG10 2RR. 01-508 5600. 

The Champion £11.99 Computer Games 

Bat Handle £27.99 Computer Games 

3 Way £32.99 Computer Games 

Gunshot 1 £8.95 Vulcan Electronics 200 Brent Street, Hendon, London. 

01-203 6366. 

Arcade Turbo £22.95 New Horizon 1 Goodall Street, Walsall WS1 1QG. 

0922-24821. 

Joy Card £8.95 New Horizon 

or Orpheus Ltd. 

The Smithy, Unit 1, Church Farm 
Estate, Hately St George, Nr Sandy, 
Beds. 0767-51481. 

The Stick £12.95 Lightwave Leisure 2 Maldwyn Road, Liscard, Wirral, 

Merseyside L44 1AL. 051-639 5050. 

Delta 3b £12.00 Voltmace Ltd. Park Drive, Baldock, Herts SG7 6EW. 
0462-894410. 

Datapad £34.95 Voltmace Ltd. 

Delta 14b £29.95 Voltmace Ltd. 

Delta 3d £10.00 Voltmace Ltd. 

Delta 3s £10.00 Voltmace Ltd. 

AMX Mouse £89.95 Advanced Memory 

Systems 

Woodside Technology Centre, Green 

Lane, Appleton, Warrington. 

0925-62907. 

Magic Mouse £59.95 SMC Supplies 11 Western Parade, Great North Road, 

Barnet, Herts. EN5 1AD. 01-441 1282. 

Trackerball £60.00 Marconi Electronic 

Devices 

Doddington Road, Lincoln. 

0522-688121. 

Quick-stick 

Computek 

Trackerball 

£7.50 

£9.95 

£19.95 

Micropride Ltd Unit 16, Shipyard Industrial Estate, 

Brightlingsea, Essex. 0206-364957. 

As with the Macintosh MacPaint program, on 

which it is modelled, this allows you to pull down 

icons with your mouse instead of having to type 

in text or otherwise enter commands. 

Available options arc arranged around three 

sides of the screen. Move your mouse over the 

desk until the pointer is on the required option, 

press one of the buttons and, hey presto!, you're 

ready to go. For instance, you might want to start 

with a'little graffiti. So you just select the Spray 

Can icon and off you go. Instant subway art. 

It doesn't take long before you're able to do 

quite sophisticated drawings. Mistakes don't 

matter because all you do is pull down the eraser 

and rub them out. Although the program is 

monochrome there is a choice of 32 different 

patterns so a wide variety of effects can be 

obtained. 

Other software available for use with the A M X 

Mouse includes a Utilities disc with icon 

designer and Desk, a program containing diary, 

memo pad, etc. 

The first thing you have to do with 

Connex ions ' Mag i c Mouse for the Commo-

dore 64 is assemble it — ball and carriage are 

separately packed for safety. The software 

includes a Hi-Res Graphic Designer — in other 

words, a drawing program. It's similar to the 

A M X one, with the major difference that the 

menu of icons is not constantly displayed. 

You have a choice of nine brushes giving a 

good variety of width and stroke. As with the 

A M X vou can draw circles and boxes, fill in back-

grounds and dump to a printer. This mouse, 

though, seemed a little inaccurate; it circles came 

out rather less perfectly than one might have 

expected. 

Also included in the Connexions package are 

a Sprite Designer, an Icon Designer and a Mouse 

Controller which enables you to write your own 

software for the wee creature. 

It's been said that a mouse is really just an 

inverted tracker ball. But it would be a foolish 

man who tried to use Marcon i ' s Tracker Ball 

for the BBC upside down. It's a hefty piece of 

peripheral, with a large brown ball set in the solid 

base. Marconi supply some software with it, 

including a painting program. This is not as 

sophisticated as A M X Art, but it does show just 

how accurate and sensitive the tracker ball can 

be. 

The Tracker Ball can also be used with some 

— but by no means all — joystick-compatible 

programs. But how many games, Missile Com-

mand apart, would you want to use a tracker ball 

with? Not many, I'll wager. 

Micropride also import two trackerballs, one 

for the BBC, and the other Atari style. The usual 

problems apply, at £19.95, the)' are expensive and 

don't seem to offer great advantages over the con-

ventional joystick. This is not the fault of the 

trackerball, merely the fact that almost all soft-

ware is designed to be controlled by joystick. 

As far as the Atari version goes, the box is 

15cms. square, and even during the most 

vigorous spinning will stay rooted to the spot. 

The ball moves quite freely and there are fire 

buttons to the left and right of the ball. One 

advantage over joysticks is the speed with which 

you can stop and change direction. 

The BBC version obviously has more poten-

tial as, here, the position of the ball can be 

directly related to a position on the screen, but 

again, not really designed for use with most 

commercial software. • 

34 YOUR COMPUTER. AUGUST 1985 G 



R 5 D C o n n e c t i o n s L i d 
MONITOR LEADS RIBBON CABLE (pnce fxi HI SPECTRUM EX LEADS 

IDC SHROUDED HEADERS 
WITH EJECTING 
LOCKING ARMS 

BBC MONITOR STAND 

DRIVE LEADS 

DISTRIBUTION SOCKET 

PRINTER LEADS 

IDC D CONNECTORS 

SBC to MtcravtMC 
TV 10 Computer 
G (Mn lo Snt*«n 
BBC III r.iMlii* etc 
O l lo rKleMv etc 
Commodcae to F>dtfitv ate 
'•hono to Ptsano 
BBC to ' t ' t i u u m 
QL lo Micicwlf* 
( i t to mono miimior 
BBC to Sony K.,;|n 
8NC lu BfsC. 

Cix-vnorim* lo fergoson 
8BC. lo Miuchi 
Sony lo I rtelity etc 
M S * 10 Feiguien 
(X to Feiguson 

Slrint|lil llujfll jiriQlo 
CO 8 0 CO 90 
( 1 . 0 0 CI 20 
CI 25 CI 45 
CI 40 CI 60 
C I . 7 0 CI 95 
C2 00 €2 30 
C2 15 C2 4ft 
£ 2 30 €2 6ft 
C2.45 C2.85 

10 way 
14 way 
16 way 

20wav 
2G way 
34 M.IV 
4 0 way 
SO way 
CO way 

2 > 23 way ( 2 X 8 H C 1 8ft 
2 « 28 way I b p e cn tm ) C2.10 

DOUBLE SIOCD PLUG BOARD 
Z X 8 l ? 3 w . . y CI 2ft 
S p u t i m m 28 ' C I . 6 0 

ADDITIONAL IDC 
56 n a y Cmd Edge Irx 

( . t e n d o n l e ad C4 25 

.16 « • > plug C4.95 
36 way socket CS 9 5 
30 way plug lypal C4 95 

Ouai dis* d'-.e p o w c lead C4 50 
Dua' ilitV di-a* l««d 1m C IO 2ft 
Single ihkk drive 

power lead €2 .75 
Sirwle disk drive lead l m €7 2 5 
Disk di »e c« ln Uf.dt t m C7 ?)> 

Heavy-duty stand 
V*i»< covered .n BBC 

coiouis to match 
ONLY €11.95 Soh te Bucket 

9 way 
15 way 
25 w ay 
37 way 
MOO OS CO 9ft 

BBC lo c . ik i«tw 
Ofwj<m io cassette 
Spnr:lrum lo c a i M l t e 
BBC lo A t o m cassette ^ 4 WAV 

4 way top Quality MAINS 
m o m u M n g sockctt. Supplinil 
w<rod up with main* plug i».n1y Irx 
« Can ba K n m i d in llooi c wis'l 
if roqtmad V«iy useful for t"dyr»g 
up all thn m a n t leads I 'om your 
peripherals Al lows the wNolo 
system to be switched on t iom win 
plug ONLY €9 50 

So ' i t c e m a n o r 
jack fcoclnl €3 75 

Su r f * ! * uxtii u c t r i £2 50 
Oual oullat adaptm C4 25 
Lin« |art co<d 3mtr C 1 8ft 
4 core cable per metre CO 4 8 
AX " a c e onus thurre/oiJ B r 
JWVOrtd 

BSC t m a l 
AMSTRAD 

MCMOTCCH 
UNSHM 
IBM PC 
SPECTRUM interlace 

lo R S 232 
ATARI 
ATARI 
APRICOT 
DRAGON 
01 

ANV COMBINATION 
OR U AOS 

MAPI TO ORO€R 

TRADE ENQUIRIES WELCOME 
75p P&P IN U.K. Access & Visa accepted. Add 1 5 % VAT to all orders 

Cheques made payable to 

RSD Connections Ltd, Dept YC8 
m v s . m PO Box 1, Ware, Herts. 
' I Tel: 0 9 2 0 5285 

ROTRONICS 
W A F A D R I V E 
• Oual 128K storage 
• Fast, reliable access 
• Centronics and RS232 por ts 
• FREE Spectral Wri ter wp package 
• FREE blank wafer 
Blank wafers 16K (£2 49} 
64K(C2 79) 128K (£2.99) 
Heathrow/Nightfhtell£14.95SpaceWars.' 
SeiddabAttacki'luna Attack £14.95 Bear 
Bovver/Wong's Loopy laundry/World Cup 
£9.95 Melbourne Draw £9.95starbike£7.95 
ZAPPiAssemblepDisassembler/MonHor) 
£19.95Sher1ock£14.95RS232lead£10.95 
Centronics lead £12.95 Muosy£9.95 Stock 
Manager* £19.95Finance Manager" £19.95 
Address Manager'£19.95 VATManager-£19.95 
'80co lumn version 

All prices include VAT and p + p Please make 
you r cheque.' PO payable to SM r Or quote 
Access.'Bardaycard number Write your name 
and address clearly Pleaseallow28daysfor 
delivery . SMT.FREEPOST. Greens Norton. 
Towcester. Northants, NN128BR 

5MT 

Called CoslomCards. anil about I be MC o f • credit card, ihey can 

be programmed as mien as you like and w O slay ptogrammed ia*tfl 

yuu change them Thty simply slot n l o place and cut even be 

te-prugrammed while a game n in ptugicvs li> je t exactly tlir 

responses you want. You only es«( need one Customfard fou your 

entire software collection a l lbovfh you may prefer l o buy more 

liter to fully ip[neixile the llcxihilily til I h n unii|ur syMcm 

l*iotocoJ 3 also his a Reset far-lily i s c k u Ibt computer rrwmory 

between gin-.es without interrupting the puwer, Ifae safest way of 

•eccneitfg from p i c | i M at rninodiWe ( ra t l i n BNNJ 'hardwire 

programmed' Protocol J cannot pcnemic conllict with other 

peripheral* and a lull width rear expansion si04 duplicates the 

Spectrum's connccltons for pnmers, llijii pens, disk dnves etc. 

ALSO ON O F F E R ' 

Item 

QL I28K inc. 4 r s i o s BUSINESS PROGRAMS 
SPECTRUM «8K inc ERIE: SOFTWARE b PAC K 

I 'RISM <M14 RGB MONITOR (will suit O L l 

RGB 1VI I :RFACE foe Spectrum (will allow C M I 4 u.r> 

OL MONITOR LEAD 

QL t.«k ME M O R Y EXPANSION 
Q L 2$6K Ml MORV LXPANSKJN 
QL S I2K MEMORY EXPANSION' 

Spertrum Add ons 

V I X 5000 MODEM 
CHALLENGE SPRINT II 

N IDD VALLEY S I .OMO GAMES SPECl> CON I ROLL I R 
C L R K A H MICROSPEECH 

C'L'KRMI Mi l ROSLOT 

AGE' CUSIOMC A R I ) 5 PAC K ACCESSORY 

Other Items 

QUK'KSI IOT II AUTO-EIRE JOYSTICK 

QUICKSHOT I loe BBt 

QUICKSHOT I for MSX 

SPEECH 64 

Prica 
cm.oo 
t 8 8 » J 
LIV8.50 
I 4V.-JJ 
C S*S 
t 11 'i0 
£197.00 
t J 75 . 00 

L 47 95 
C 65.95 
I I J .95 
I 19.1)0 
I 6.00 
t .1.49 

1 9 95 

t 9.90 

£ 9 90 

£ 19 00 

Ft r 
£5.00 
£2.95 
15.00 
£1 :5 
10.10 
£1 00 
£1.25 
CI 50 

£ l 50 
£:oo 
£0 7S 
£0.75 
£0.40 
I HE I 

£0 75 

£0.75 

£0 75 

£0 75 

^ 1 6 . 9 5 
PtuCucol J cunnccts lo your Spcctrum or Speci ium* and leu you 

use any joystick (iw l u i k f u l l i w i l h an r ^ ime . unlike ctaeaptr 'fixed' 

mierfacvs o» Ihe Litest mulii-stanlird types alMcli only tSkn, use 

• i l h certain parties. 

I1»e one tliui^ iNit ufl vullwire has m common past, peesent or 

fututc is a keyboard control ticillty and Piolocol 3 can turn 

joystick movements into any simulated key action you choose 

prostdirg a sample and effective inclh»d o f cocnpkle tame control. 

Better ttlU Protocol 3 uses a fully inteichn^eable card syvem. 

vpecully detekiped by AGF. that a l l um you lo sive the ulien-uied 

key sets on c u d s ready for immediate use 

AM items arc offered subject to availability and on 14 
days approval. Please al low 28 days from receipt o f your 
order. AGI- H A R D W A R E , UN IT G , ASH G R O V E 
I N D U S T R I A L P A R K . B O G N O R R E G I S , W S U S S E X 
P022 9SL. Telephone: (0243) 823337 . 

In addition to all the Protocol 3 features u t j >n 

order (n takr advaritate •>! fames that do ha>e 

loyshck o p t i o n at well the oN^ i t oey key-

board tooriruls, an cxtia circuit inside Prolixof 4 

0<(ers issrnsdiate compatihility vi-.ll» Ihe KE MP-

STON standard al the Rifk of a switch. AGF. 

PROTEK. CURSOR jml S INCLAIR are all 

catered for by preset CustomCards supplied a> 

t h e * ire in fact set key combuutloas. 

PACK CONTENTS 

Protocol 3 cuasc, supplied with a blank Custom-
Card. fully i l lu t lu led imlruclaon leaflet and an 
18 month guarantee. 

Protocol 4 comes compete with ; blank Custom-

Cuds . 3 p ro j nmmcd CuslomCards. fully i l luv 

trated instructions and an 18 muntli iruaraelee 

AGF Hardw«r«, Unit O. Ashgrove Industrial Park. Bognor Regis. Wait Sussex. 
I H M I'lllCt I 

j 

j Please i<« t i w u v n i t - bo« 

| G I fK iose a (t^jt/Piystal Oidei puyat/v lu AGI MAROV/ARf fix I 

• Q charge my Aire-syfea'tlaiCfd Actou>>l Nu 

| From VR/MRS/MISS 
j AOORESS 

I  

IINAL 

35 YOUR COMPUTER. AUGUST 1985 G 



A P P R O A C H I N G FAST... 
BRAIN-BLOWING GRAPHICS ...MEGA-BLASTING POWER _ FAST-ACT! O N PLAYABILITY... 

HIGHWAY ENCOUNTER'...A TOTALLY NEW DIRECTION FROM VORTEX. 
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ENTERPRIS 
IN MAY S COMPETITION to w i n an Enterprise 

128 plus a printer you were asked to come up 

with an idea either for cheating in an exam, or 

for pulling ofTa computer scam. To our surprise 

this sparked off a minor scandal. 

Teachers and headmasters accused us of trying 

to subvert the exam system: copies of Your 

Computer were withdrawn from school libraries, 

school kids protested, and questions were asked 

in the House. In our defence we protest that the 

competition was intended as a light-hearted jape; 

and to our detractors we reply: Come ofT it 

Chalky! Where's your sense of humour? 

Needless to say most of the entries took the 

competition less seriously. C. Holland suggested 

a way of using the ZX-81 to hack open the com-

puter-controlled security door of a bank: place 

the ZX-81 near the security lock then, using its 

advanced wedge shape design, hit it with a mallet. 

so forcing the door open. 

J. Andeh's idea was to program a computer to 

control a robot arms on wheels. During the exam 

the robot is to approach the supervisor and yank 

down his trousers. In the ensuing confusion you 

can take out a pre-prepared crib sheet and start 

cheating. This entry was nicely illustrated by a 

cartoon in the style of the Beano's Bash Street 

kids. 

H. Kay revealed his three-part plan for making 

sure that he won the competition. First, break 

into the computer-held record of competition 

entries and delete all other entries. Second, hold 

Your Computer's memory banks to ransom. 

Third, alter BPI's records "to show that I am 

editor of Your Computer, whose decision is final". 

Just as well that the entries are not stored on a 

computer but in a cardboat 

RESULTS 
As you might expect many people hit on the 

idea of using hidden radio transmitters to 

communicate with computers during an exam. 

Seiko wrist micros were also popular, as was the 

technique of projecting answers on to spectacle 

lenses. 

The best entries along these would-be practical 

lines were from R. Buckley with his comprehen-

sive Cheat-O-Matic system, and C. Riddington 

with The Perfect Exam Cheat Implement. 

All those mentioned above receive the runners-

up prize — copies of the Hackers Handbook and 

Computer Crimes and Capers. 

We awarded the first prize to one of the most 

entertaining entries submitted in a long time, 

which came from xManolo Abd-El-Baki, 21 Rue 

Daniele Casanova, 91330 Yerres, France. This 

amounted to a definitive study of cheating, or 

cheatology as the author calls it. 

Cheating philosophy 
At the start Abd-El-Baki discusses the philo-

sophy of cheating. He argues that "cheating is 

a basic need for virtually all students" and cites 

the Greek philosopher Aesopius, who said 

"cheating is the mother of all wisdom". 

Following this he takes a look at the history 

of cheating and makes the bold claim that "the 

search for the perfect method of cheating has 

been man's greatest preoccupation since the dawn 

of civilisation". 

Finally he gives the specifications of his new 

model, the SOGE — Standard Operational 

Cheating Equipment — accompanying them 

with diagrams and formulae. A team of Your 

Computer scientists is now carrying out a 

feasibility study on the system, and its full details 

cannot be disclosed here. Suffice it to say that 

SOGE involves a pair of glasses, a contact lens, 

and a strip of microfilm. 

THE Computer Game... Dabuoft 
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Here's your chance to get 
your hands on the best 
book around on the 
Micronet for Spectrum 
owners - and at £3 off 
the normal selling price 
of £6 95. 

"A novel idea which has been well executed by Melbourne House. A lot of 
irrformabon has been packed into such a small volume and no Micronet user 
srtould be without it' - Sinclair User 
"Set to become the definitive handbook on Micronet for Spectrum owners." 

- Micronet 800 
"Occasionally one comes across a book which is the definitive source for all 
information on the subject. The Spectrum Micronet Handbook published by 
Melbourne House and written by AJan Giles is in this class and no V7X500 owner 
should be without one" - Keith Rose, Modem House 

To take advantage of this great offer, 
complete the coupon below and mail 
to: Modem House, lolanthe Road, 
Exeter. Devon EX4 9EA 

wmm 
HOUSE 

Please send me my Micronet Book at £3 off the normal selling price of 
£6.95.1 enclose a cheque for £3.95 made payable to MODEM HOUSE 

Name 

Address 

ADVANCED 
Z80 MACHINE 

CODE 
A new outhor i to l i ve guide, for those who wont 

to improve their Z80 machine code p rog rammin g 
skills to o genuinely professional letfel, hps just 
been publ ished by Interface, at £12.95. 

If you a l ready know the fundamenta ls of p rog ramming in Z80 machine 
code, a n d now wont to expand your skills, to tackle advanced, serious ond 
pract ical p rog ram development , then this is the book for you. 

Advanced Z80 Machine Code Programming, by W i l l i am Nitschke, fills a 
serious g a p in the l i terature o n p rog ramming the Z80. Rather than deal ing 
with the e lementary concepts o f Z80 architecture, this new book discusses 
the mater ia l you now need to know to advance your skills. The core of the 
book looks at popu lar p rog ramming appl icat ions. Start ing wi th the basics 
of organis ing in format ion, generat ing arrays and tables, block moving, 
shifting a n d erasing, str ing manipu la t ion , d a t a compression and c o m m a n d 
tables, it moves on to advanced appl icat ions like word a n d sentence 
decoding. Games p rog ramming is then examined in deta i l , including three-
dimensional maze generat ion , on ima ted grophics and the development 
a n d cod ing of arcade games, and the synthesis of speech a n d sound 
effects. There is also a complete set of ' undocumented ' Z80 instructions. 

You can buy Advoncod Z80 Mach ine Code Programming by Wi l l i am 
Nitschke (ISBN 0 907563 90 2) at £12.95 f rom most book and computer 
stores, or direct f rom the publisher, post free, at : 

I n ter face P u b l i c a t i o n s Ltd. , D e p t Y C , 
9 - 11 K e n s i n g t o n H i g h Street, 
L o n d o n W 8 5 N P 
(Trade only: W H S D Leicester) II! 

wmt REPRINTS 
a ready made sales aid 

If you are 
interested in a 
part icular art icle 
or adver t isement 
in this publ icat ion 
w h y not take 
advantage of our 
reprint service. 
We of fer an * 
excel lent, 
reasonably priced 
service. For 
fur ther detai ls and 
a quota t ion. 

RING KAYE JONES ON 01-661 3779 
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50 STICKS MUST BE W O N 
RULES 

• The winner of the competi t ion wil l 
be the person who, in the view of 
the editor, puts the joystick features 
in the right order and comes up 
with the most interesting idea. 

• The name of the winner wil l be 
printed in the November issue of 
Your Computer. 

• All entries must arrive at the Your 
Computer o f f i ces by the last 
working day in August 1985. 

• Each person may enter the 
competit ion only once. 

• Entries to the competi t ion cannot 
be acknowledged. 

• No employees of Business Press 
International or their relatives may 
enter the competi t ion. 

• The decision of the editor is final. 
• No correspondence on the result of 

the competition will be entered into. 
• Bus iness Press In te rna t iona l 

assumes no respons ib i l i t y or 
liability for any complaints arising 
from this competi t ion. 

£ 6 0 0 tfo/iftftfrtf 

Now you can win the 
revolutionary Stick — a 
joystick from Lightwave 
Leisure which does without 
a base by using mercury 
switches. It plugs straight in 
to any standard 9-pin 
joystick port. All you have to 
do is put five features in 
order, then dream up your 
ideal system for on-screen 
control — speech, sound, 
sci-fi variations on joysticks 
— the sky's the limit. 

mmmm 50 STICKS COMPETITION 
Number these five joystick features — Don't forget to enclose this coupon, or a photocopy of it, when you send in your 
1 for the most important down to 5 for idea for an ideal computer control system, to Stick Competit ion, Your Computer, 
the least. Room L221, Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. 

• Responsiveness 
[ J Button posit ions 
• Comfort 
• Price 
• Strength 

Name 

Address 

Idea (written or drawn, use extra space if necessary). 
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FIRST FIST - THEN, Mordon's Quest, Terror- mention future projects like a Whitbread Round 

molinas, and Lord of the Rings plus conversions 

of Star ion and Fist for other machines — not to 

Knuckle wrestler Geoff Heath, Melbourne's new 
U.K. chief, still plans to go ahead with the launch 
of Terrormolinas — a holiday disaster spoof 
adventure by the team who wrote Hampstead — 
despite the trail of real life disasters facing 
tourists this summer, from hijackings and bomb-
ings in mid air and on Spanish beaches to alerts 
in British resorts. 

the World Yacht Race game and enhanced ver-

sions of current hits for new machines like the 

Commodore 128. 

Everything seems to be coming up roses for 

Melbourne House since Geoff Heath became 

British boss a few months back but he would be 

the first to admit that the seeds of success had 

already been sown. The current wave of strong 

software was all under development long before 

Geoff took control, but when he arrived the 

company had faded out of the public view with 

Starion waiting to be launched. 

Although Fred Milgrom, the international 

head of Melbourne House, admitted to Your 

Computer that the likes of Ultimate were pro-

ducing arcade games that "were technically far 

superior to what we were coming up with" and 

promised to do something about it, that was over 

a year ago and there was still no sign of action. 

Melbourne was a leading adventure house but 

had no chance of catching up with the arcade 

specialists. 

Geoff decided to scrap the expensive video-

style packaging planned for Starion and go for 

a simple cassette case in the belief that a good 

Spectrum shoofem-up just needed to be seen on 

as many shelves as possible. 

Timing was also important — with thousands 

of Spectrum owners looking for something like 

Elite to come out on their machine. But when 

Starion hit the shelves the quality of David 

Webb's vector graphics on screen and the idea 

that Melbourne House could produce a success-

ful program that was neither an adventure nor 

written by an Australian were both major 

surprises. 

But i f Starion was a cracking good variation 

on an old theme, Way of the Exploding Fist was 

something else — one of those programs which 

sets standards by which others will be judged. 

Timing again was nice — out in good time for 

the World Games at Crystal Palace on July 27 

where non-Olympic sports like Karate will have 

their world championships. 

Jeoff Thompson, World Heavyweight Karate 

Champion from 1982-84 and Team Champion 

now, who is competing there, believes that Fist 

has enough of the feel of the real thing to attract 

computer gamers into abandoning the screens 

and taking up Karate. Jeoff urges caution though 

" I want to see the sport develop — and safely. 

I f they wish to take it up go to a local karate club 

but be careful". I f anyone plays the game then 

wants advice on taking up the sport they can 

write to him for advice at Pursuit of Excellence, 

PO Box 699, Fulham, London SW6. 

Jeoff first tried Fist at the Commodore show 

"it looked very authentic, movements, drop 

sweeps — the mood, music and atmosphere" but 

he couldn't take it seriously — until he had suf-

fered the indignity of being repeatedly laid out 

by kids of half his age, " I got really competitive". 

With three hours a day training for the 

championships — "it's a combat form of chess, 

you never really master i t " — Jeoff has not had 

much time to improve his game on screen but 

he uses it as a break from training. He'd like to 

sec a sport version where you take on teams from 

other countries. 

After Starion and Fist, which were the May 

and June blows in Melbourne's Summer offen-

sive, July drops into lower gear with Mordon's 

Quest. Geoff Heath was born in Morden, and 

i f my supposedly efficient Croydon-based hire-

purchase company claims to operate from 

Crovden on its headed notepaper, I suppose these 

Aussies can get away with a mis-spelt tribute to 

the head of the British office. 

But no, Mordon's Quest turns out to be just 

the next text only stage in the Classic Adventure. 

Mordon is apparently the most important person 

in the history of the universe so I suppose he 

need not worry about being mistaken for a grey 

south London suburb stranded between 
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Like karate 
champ Jeoff 
Thompson, 
Melbourne 
House is 
exploding 
into action. 
Meirion 
Jones asks 
what next 
after the 
Fist? 

Mitcham and Cheam. 

About the only significant feature of the Quest 

is that it will be ready simultaneously in 

Spectrum, CBM-64 and Amstrad versions 

whereas Starion and Fist will gradually migrate 

to other machines over the next couple of 

months. 

Summer migrants to Spain are the targets of 

Terrormolinas, an adventure aimed at people 

who do not usually buy adventures by the team 

who wrote the snobby social climbing computer 

game Hampstead — Peter Jones and Trevor 

Lever. Peter works in public relations and he says 

that Hampstead went down well although " Your 

Computer we re fairly scathing about it. It was 

tongue in cheek which perhaps you didn't 

realise". At least that well known micro mag The 

Listener made it their computer game of the year. 

This time Peter and Trevor are taking more 

LORD OF THE RINGS 

Good news for Frodo fanciers. Fellowship of the Ring, first part of Tolkien's Ring and eagerly awaited 
sequel to the program which established Melbourne's reputation — The Hobbit — will appear 
in late September. Philip Mitchell, left, who programmed The Hobbit and Sherlock Holmes is team 
leader for Lord of the Rings and is seen here back at base with Lyn and Russel Comte and Fred 
Milgrom, right, who is the international head of Melbourne House. 

of a chance. Terror is based on the idea of col-

lecting snapshots — unlike its predecessor this 

game has graphics — during a Spanish holiday 

in which everything that could go wrong does 

go wrong — from tummy bugs to bombs. Despite 

the risk of accusations of bad taste i f tourists are 

hurt on the Costa Brava this year, Peter says it's 

"less risky than actually going to Spain". He's 

also not worried that the Spanish government 

may be offended — "we haven't written it for 

the Spanish tourist industry. I hope it does offend 

some people". 

No wonder Fred Milgrom asked them to "be 

nicer to the Spaniards" when he saw an early 

version. Fred's other contribution was the name 

Tcrrormolinas which he suggested as an alter-

native to the working title which was Holiday 

in the Sun — after the Sex Pistols song. 

A global conspiracy game is what Trev and 

(continued on next page) 

STARION 

> p 

1 ^ 
• • • • • P L C ^ E C a 

2 M 4 i T * I \l 
Commodore 64 and Amstrad versions of Starion are on the launch pad now that the Spectrum 
shoot'-em-up is hurtling up the charts to prove that Melbourne House can produce arcade 
games as well as adventures. 
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EXPLODING FIST 

Gregg Barnett, who converted the Hobbit and Sherlock to the Commodore before making 
his mark with Way of the Exploding Fist, is now converting Fist to the Amstrad and Spectrum 
and — memory permitting — the BBC, in other words if the Plus ever takes off. 

MORDEN'S 
QUEST 

(continued from previous page) 
Pete are working on next — sounds a little closer 

to the "plain of Tharg and the misty mountains 

of B l imp" which are the traditional settings for 

adventures and which they find "almost 

incredibly narrow". 

Lord of the Rings 
Meanwhile back at the Victoria branch of the 

Melbourne House global conspiracy Philip 

Mitchell is leading the team working in the ulti-

mate misty mountains adventure — The Lord 

of the Rings. After the Hobbit — which was also 

programmed by Philip — expectations are high 

so there will be no attempt to cram the whole 

thing into one game. He and his team, which 

includes "Fred's creche" — a bunch of Univer-

sity of Melbourne computing students moon-

lighting in the vacations — are putting together 

The Fellowship of the Ring, the first part of the 

Tolkien Ring trilogy which again like the Hobbil 

will be a book plus game set to be released in 

late September. Then the other parts — the Two 

Towers and the Return of the King will be 

released at six month intervals. Before the Two 

Towers appears the Whitbread Round the World 

Yacht Race, which will run from this September 

to next March, should have made it to Australia 

and back again. Appropriately Milgrom plans a 

simulator game based on the race where you have 

to use radar and satellite navigation as well as 
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Th Q issie Adventure continues 

ORDON'S 
UEST 

Mordon's Quest takes up where Classic Adventure 
left off. It's a 150 location text adventure and 
Mordon is the ancient one who asks you to find 
all the components of his immortality machine 
— if you fail the universe will be destroyed. 

fighting off the hazards of the sea. 

Now that Melbourne House has a British boss 

— below Fred but at least every decision does 

not have to make the passage to Australia and 

back — the company seems to find it easier to 

hold to its intended course over here. 

Geoff Heath does not think that the problems 

of Acorn, Sinclair and the like arc a real threat 

to the software industry. "Even i f Sinclair is 

having problems right now I don't believe the 

consumer is worried by that. People have still 

got money to spend". Piracy is not such a 

problem either " i f you produce a good product 

at a good price" and the "new copyright act will 

help". 

He believes that most of the small software 

houses that have folded were bound to go any-

how. "The days of starting up in a garage and 

running off a few hundred are over. The big soft-

ware houses — under 10 companies count — arc-

run as businesses. Soon there will be six or seven 

companies with others under their wings". 

Looking forward to more Ram 
New machines mean it takes more program-

ming time to create games that will take advan-

tage of increased Ram — which again favours 

companies with big resources, but programs like 

Fist use every last byte of the 64's memory 

Melbourne's teams are already looking forward 

to the luxury of 128K Ram and beyond. "More 

memory has never been enough for the pro-

grammers" as Geoff points out. At first they will 

produce enhanced versions of existing games for 

machines like the CBM-128. 

Melbourne will still carry on producing books, 

for people who have just bought a micro "to tell 

them there are other buttons on it than shift and 

run" or who want to go on to machine code — 

"the helicopter head stuff". 

Before joining the Milgrom organisation Geoff 

was M r Activision in this country so he's seen 

it all but he is still enthusiastic about computer 

games. After all "there's no other business where 

you can go home at night and be a karate expert". 
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J * Individual Player Movement * 16 Long fir Short Kange 

' Weapons * 8 Amiour I)pes * 32 Magic Spells * 11 Character 

) Classes, 5 Races * New Astrological Influences * New Combat 

Hode • New Ship to Ship or Shore Combat * Mew Advanced 

\ Dungeon Graphics • new Animated Outdoor (iraphics 

J * New navigational Strategy * f ull Colour Visuals 

K f / 3 Throughout * Adventure Style Verb tntr\ U 

All American Adventure* Limited, 
Unit 10. Parkway Industrial Centre, 
Heneage Street, Birmingham B7 4LY. 
Telephone: 021-3S9 8881. 
Telex: 537268. 
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NAME 
Just name your top 10 games and win a Commodore 
64, a CPM machine and 128K of Ram all rolled into 
one — in other words the Commodore 128. Sounds 
easy — but as Ellie Dee, Elsie's elder sister, finds out 
you can be spoilt for choice. 
ALTHOUGH PURISTS tell you there's no differ-

ence between the early jerky monochrome space 

invader clones and today's games like Skyfox and 

Raid Over Moscow, or that adventures have not 

advanced since Crowther and Woods Classic 

Adventure, the qualitative jump between chasing 

white blobs around the screen and playing arcade 

quality games in your own home came with the 

launch of popular colour computers — the 

Gridrunner — the Vic-20 classic. 

Dambusters — going for gold. 

# 4 * 4 * 4 » -

Tir Na Nog — real graphic venture. 

Knight Lore — 3D arcade venture. 

Vic-20 in Summer '81 and Spectrum in Spring 

' 82 . 
Games like Jeff Minter's Gridrunner made 

good droid-zapping use of the Vic with enough 

colour and buzz-saw sound to keep you mes-

merized. It had that magic addictive ingredient 

which puts it in my all time top ten — unlike 

Minter's later efforts which were technically more 

proficient, colourful, tuneful and complex but 

less fun to play. 

Meanwhile in America Atari waded in with 

a whole series of cartridge games that were to 

set the standard for the home arcade. Missile 

Command, Defender, Star Raiders and Pole Posi-

tion all used the Atari 400 and 800's superior 

graphics and sound capabilities while the quirky 

Oric went another way, even i f the price of 

machines and software kept them out of the 

hands of all but a few British Atari fanatics. 

Pole Position was unchallenged as a racetrack 

game until the likes of Talladega on the Commo-

dore 64 and Revs on the BBC. Star Raiders was 

only upstaged by the slower and more thought-

ful Elite this year. Buck Rogers-type games 

passed me by although Zaxxon still has its 

champions. Frogger spawned hundreds of copies, 

elaborations and even simplifications like Jumpin' 

Jack which has a charm of its own; snake games 

slithered out of all the software houses and every 

self-respecting micro had to have its own version 

of Galaxians. 

But nothing compared with the Pac-Man mad-

ness that swept two continents and slides into 

my 10 toppers. I f Pac-Man had arrived a couple 

of years later it would probably have been called 

Ghostbusters. Pity it didn't play as good as it 

sounded on the 64. 

In Britain in 1983 Manic Miner single-handedly 

raised expectations of what the humble Spectrum 

might achieve and platform games became the 

rage. At the same time strategy struggles like 

Eastern Front, or on a less serious level Foot-

ball Manager, developed. The Commodore 64 

allowed more realistic sports games on screen — 

like International Soccer which set new standards 

for realism. 

The bigger memory of machines like the 48K 

Spectrum 64 allowed adventure writers to go for 

epics like the Hobbit. Tir Na Nog might make 

my ten. Knight Lore definitely does — I low the 

3D crossword style of arcade adventures with 

those Filmation graphics. You need little 

reminding of the outstanding programs of the 

last year, some of the strongest yet. From Fighter 

Pilot and Boulderdash to Daley Thompson's 

Decathlon and Solo Flight, David's Midnight 

Magic and Lords of Midnight or the current 

wave of block busters — Dambusters and co. 

RULES 

• The winner of the competition will be 

the person who, in the view of the editor, 

comes up with the most amusing or 

clever idea for a new screen, room or 

feature for their favourite game. 

• The name of the winner will be printed 

in the November i ssue of Your 
Computer. 

• All entries must arrive at the Your 
Computer offices by the last working 

day in August 1985. 

• Each person may enter the competition 

only once. 

• Entries to the competition cannot be 

acknowledged. 

• No employees of BPI 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. 

• BPI assumes no responsibility or 

liability for any complaints arising from 

this competition. 

Ghostbusters — what a tune. 

44 YOUR COMPUTER. AUGUST 1985 G 



S U M M E R 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

CBM 128 COMPETITION 
Don't forget to enclose this coupon, or a photocopy of it, when you send in your idea, which 

can be written or drawn or both, for a new screen, room or feature in your favourite game 

plus a list of your Top 10 commercial games to Your Computer, Room L221, Quadrant House, 

The Quadrant, Sutton, Surrey SM2 5AS. 

Name 

Address 

Written or drawn idea for new addition to an existing game — use extra paper if necessary. 
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THE SINCLAIR QL-
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In the wake of Clive Sinclair's financial trouble 
John Dawson reassesses potentially his biggest 
money-spinner — the QL. 

THE LAUNCH of the Spectrum's successor, the 

16 bit Q L with its 68008 central processor unit, 

exceeded anything that had gone before in terms 

of advance publicity. It was unfortunate that, 

once again, the manufacturer's marketing 

advisers took precedence over wiser judgment 

that the Q L machine wasn't ready either in terms 

of the quality of the software or the factory's 

capacity to deliver. 

The operating system software and Basic inter-

preter contained numerous errors and a series of 

new Roms have been issued in the course of the 

first year. That's a depressingly familiar story but 

it occurs across the board in microcomputerland; 

remember the early Eproms in the BBC Micro 

and the problems with the Oric. Writing original 

software is very difficult, particularly at the low 

level of an operating system. The new Apple soft-

ware for the Lisa — a comparatively unsuccessful 

launch, but for different reasons — and the 

Macintosh, took more than 100 man-years to 

write at the cost of a king's ransom. 

But, admire Sir Clive Sinclair's entrepreneurial 

spirit as you may, i f you take delivery, several 

months after placing your order, of a machine 

which doesn't work properly, you are likely to 

discount your role in the British computer 

industry's success story and demand a better 

product. 

Now leave all these aside, for i f you buy a 

Sinclair Q L microcomputer today they are past 

history, how good is the Q L as a general pur-

pose microcomputer now, and what sort of value 

does the machine represent for the money you 

are spending? 

Hardware is less important than software at the 

level of complexity represented by the Sinclair 

QL . Nevertheless, it is the hardware that pro-

vided the basis for the name "QL". A quantum 

is the smallest quantity of some physical pro-

perty, such as energy, that a system can possess 

according to the Quantum Theory. 

The Q L is 48 cms — 19in. — long, 14 cms 

— 5in. — deep, 5.5 cms — 2in. — high and 

weighs 1.5 kilograms. In that space is the main 

printed circuit board, two Microdrive tape units 

and the keyboard. Compare these measurements 

with the BBC Micro's 16 by 14 by 2.5in. and 

you will appreciate uiai mc is comparatively 

portable. 

Unlike the BBC Micro, the Q L has a separate 

power supply which weighs about one kilogram; 

but the BBC requires a separate tape recorder 

or floppy disc drive for mass storage of programs 

or data. 

Communication with peripheral devices is an 

important part of the design of a successful 

microcomputer. Compatibility and standardisa-

tion are effected at several levels, from the design 

of the plugs and sockets at the lowest level, 

through to software protocols that will control 

the transmission and interpretation of informa-

tion at the highest. There are 11 sockets on the 

QL : 



1 

Early OLs need a "dongle" on the back 
but now Sinclair has fitted 
the operating system 
inside. _ ——~ 

2 Rom cartridge socket for plug in software 

cartridges 

3 Two control socket for joysticks 

4 Two non-standard RS-232 sockets — lead-

ing to one RS-232 interface 

5 UHF output providing modulated RF for a 

TV 

6 Video outputs 

— RGB + synchronisation 

— Monochrome + composite 

synchronisation 

— Composite PAL video 

7 Power — Power supply unit delivers 5 volts 

at 1.8 amps and 15 volts AC at 0.2 amps 

8 Two 3.5 mm sockets for linking up to 63 QL 

computers into a type of Local Area Net-

work 

There is no parallel port which would be 

compatible with a Centronics interface on a 

printer. The control sockets for games joysticks 

are inputs which are switched on or off rather 

than the accurate, i f slow, analogue to digital con-

verters on the BBC computer. 

On the other hand, the inputs in each Q L 

control socket have been arranged to correspond 

to two different, and very useful, sets of keys on 

the keyboard. I f you wanted to write a program, 

for example, that would allow a disabled person 

to use a wordprocessor program, this arrangement 

would give you a good start. By most standards 

the Q L is resonably well equipped in terms of 

the input/output hardware. 

The Q L keyboard consists of two plastic 

membranes which have opposed metallised pads 

underneath the hard plastic keys. When a key 

is depressed the two pads are squeezed together 

and an electrical contact is made. The keys travel 

a reasonable distance down and up when they 

are pressed but there is no definite point at which 

you can be sure that an entry has been accepted 

by the machine. 

Visual display unit manufacturers like Tele-

video make computer terminals that will stand 

up to continuous use for many hours each day 

and they use orthodox keyboards which feel like 

an electric typewriter. 

One of the best keyboards that I have come 

across was on the original Nascom. That used 

semiconductor Hall efTect switches which 

operated when a tiny magnet was moved by the 

operator's finger pressing on the key. There were 

no mechanical contacts in the Nascom keyboard 

and no "bounce" or multiple character entry. 

After the Nascom there was a steady tendency 

to downgrade the quality of the keyboard in new 

machines, presumably because the economics of 

competition have intruded more and more into 

domestic microcomputer design. 

However, the Q L keyboard feels much better 

than the Spectrum or the first Oric and the 

improvement is probably due to the influence 

of the BBC microcomputer keyboard which is 

acceptable to both secretaries and scientists. 

Two Microdrive cartridges provide built-in 

mass storage of programs and data on the QL . 

Each cartridge will hold a maximum of 100 

Kbytes and the continuous loop of tape com-

pletes one traverse in seven seconds. The BBC 

• machine requires either an external tape recorder 

or floppy disc drives before it will store anything. 

Data transfer using cassette tape is compara-

tively slow — 120 characters per second — but 

the BBC interface is robust, if primitive. Like 

other aspects of the computer, the Q L design is 

theoretically attractive; the hard questions are to 

do with practical reliability and the Microdrive's 

cost effectiveness. 

I think I would still hesitate to trust informa-

tion that affected my livelihood to the Q L Micro-

drives without the most careful backup 

procedures. Floppy disc manufacturers quote the 

expected error rates for storage and retrieval of 

information and the uncorrected false read/write 

data rates are better than one bit in 10 gigabits 

and the floppy and hard disc interfaces now on 

the market for the Sinclair Q L will make the 

computer more attractive. 

However, the additional cost will bring the Q L 

close to the Apricot F1 purchase price and starts 

to whittle away at the BBC price differential. 

The Q L screen display on a monochrome 

monitor is very good. The image is stable and 

lower case letters such as q, y, g and j haw 

descenders which are two rows deep — the BBC 

characters are one row deep — and are easy to 

read. The spacing between lines is good. The 

operating system adjusts the screen format 

between 80 and 64 characters for display on a 

monitor or a television. 

The graphics resolution may be set to either 

255 by 255 pixels with eight colours, or 512 by 

(continued on next page) 
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(continued from previous page) 
255 pixels and four colours. However, it is 

possible to produce stippled or mixed colours 

which increase the complexity of the graphics 

effects considerably. 

The Q L is lighter than the KBC Micro and 

this can be attributed, in part, to the use of more 

recent, and more sophisticated integrated circuits. 

The memory chips in the Q L are 4164 ICs — 

64 Kilobits — set against the 4816 ICs — 16 

Kilobits — in the BBC. Similarly, the Q L uses 

two microprocessors and a number of ULAs — 

Uncommitted Logic Arrays. 

The weight of the chips themselves is im-

material; it is the clustering of more functions 

into a single chip that matters. Reducing the 

"chip count", with consequent effects on the size 

of the printed circuit board, the number of asso-

ciated components, and the smaller case, is the 

factor that contributes to the lighter, but more 

powerful, machine. 

"More powerful" is a statement that needs 

careful examination. The Motorola 68000 central 

processor unit is an extremely powerful integrated 

circuit that is used now in some very expensive 

commercial computers. U N I X , the suite of 

programs that looks to have a good chance of 

becoming the next standard commercial operat-

ing system, runs happily on the 68000 series of 

microprocessors. 

The CPU itself can address directly 16 mega-

bytes of random access memory, has a rich set 

of addressing and indexing modes, has 17 

internal registers, can handle data as 8, 16 or 32 

bit words, has multiply and divide instructions 

built into the chip's machine-code repertoires and 

can use cheap integrated circuits from the 68000 

family for peripheral input and output of data. 

It is an elegant and powerful integrated circuit. 

But the central processor unit of a computer 

does not determine the effective computing 

power delivered by the machine. The CPU may 

be strangled by poor design of the rest of the 

machine or smothered by badly written software. 

Remember that the BBC Micro uses the rela-

tively old 6502 C P U and yet BBC Basic per-

forms calculations faster than almost any other 

8 bit microcomputer. The BBC's success is owed 

to the stunningly clever design of the machine 

operating system and the Basic interpreter. 

The Basic interpreter in the Q L docs not 

operate as quickly as the BBC Micro despite the 

raw power locked up in the 68008 CPU. It is 

the software that you buy or write for a computer 

that unleashes the power. Without instructions 

to follow, the most powerful computer in the 

world is a useless, dead thing. 

The Q L Basic interpreter is well thought out 

and has good syntax or structure for helping you 

to solve problems by writing programs. But it 

is unlikely that you will want to write your own 

communications program, adventure or arcade 
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style games, home accounts programs and so on. 

The range of software for the Q L is still quite 

sparse and this, I think, is the most serious 

criticism of the computer taken as a whole. 

Four programs are supplied with the QL . The 

first versions operated slowly but these have been 

replaced with a new issue 2.0. Sinclair has 

operated an exchange scheme for the earlier pro-

grams. 

Quill is a powerful wordprocessor with very 

sophisticated on-screen formatting, good file 

handling and good control over the printer. Its 

search and replace facility is fairly basic but 

overall Quil l is an effective and friendly piece of 

software. Two other programs — Abacus, a 

spreadsheet and Archive, a database — complete 

the three most used pieces of software in office 

work. 

Abacus has all the usual facilities that are 

regarded as essential in a good spreadsheet 

program and, in addition, you can use labels to 

identify rows, columns or single cells. It is far 

easier to build a model when you can refer to 

"December.Materials" or "Temperature.5 Gal-

CONCLUSIONS 
• It's the software that controls how useful 

or entertaining a microcomputer will be 

for you. I am never impressed by the fuss 

and bother that surrounds 16 bit micros. 

Software for eight bit machines is still 

only beginning to scratch the surface of 

the profitable and/or socially valuable 

uses to which microcomputers can be 

put. 

• Most computer systems mature during 

their lifetimes in terms of the range and 

quality of software that will run on the 

machine. 

• The Psion software bundled with the QL 

has been markedly improved and is now 

very good. That will cover the business 

needs of the great majority of the QL's 

users. But there is a virgin market for all 

the fun programs that helped the 

Spectrum to take off, provided that they 

can be delivered quickly. 

Ions/hour" rather than to "A24" or "VI7" . 

Archive is a form of database programming 

language with which you can create procedures 

to enter, manipulate and print information 

according to your requirements. The manual says 

that it is possible to build relational files as well 

as the simpler card indexes. Archive is similar 

to dBase II in terms of the commands — there 

are 65 instructions — and although it is not 

possible to create a number of indexes to a data-

base, Archive has a large potential. 

Easel, the fourth program from Psion, is a 

clever business graphics package which will take 

data and present it in different ways. You can 

display pie charts, bar and line graphs on the 

screen and the program will dump the screen 

image to one of several printers included in the 

printer driver. 

All the Psion programs have an excellent 

"He lp " facility which loads detailed information 

from the program cartridge about any of the 

functions in the program. Data can be exported 

from any of the programs to any of the others. 

These two features, assistance on screen and 

integration of the data used by all the software, 

would make the Psion software outstandingly 

good value i f you had to buy it. Given away with 

the machine, it is clearly the main reason why 

many people buy the QL . 

But i f you want to play games or demonstrate 

some scientific theory such as the reflection of 

sound waves from a concave surface, it's a dif-

ferent story. It is almost impossible to buy 

programs for the Q L from W H Smiths and 

similar high street chain stores and even the pages 

of specialist magazines offer very little apart from 

a terrific chess program. 

While the Q L is well supplied with languages 

- APL , BCPL , Forth, Assembler, C , Lisp, 

Pascal, Fortran are all available from one com-

pany or another — it has not attracted the huge 

programming effort that went into its pre-

decessor. • 

Below: The QL keyboard — "better than the 
Spectrum". 
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rROTRON ICS DX-85 
' DOT MATRIX PRINTER ^ 

• 100 cps. 80 column ^ ^ L ^ 
m Italics, condensed^^B 

expanded ^ k 
a Centronics 

"... a jewel of 
Spectrum programming..." 

(Popular Computing weekly) 

„§ss» 
to* i £8.50 

« a VAT & PIP 

\ tssr* ^ ^ 

£7.50 
NCI VAT & PIP 

.now for AMSTRAD 46a/66a 
* Assembler & Monitor in 

one package 
* Many new features 
* Fully relocatable 
* Supplied on cassette — 

back up option to Disc 
* Fully Disc compatible 
* Plus much more 

£19.95 

Si 
°ICT 

RESCUE 
RESOUF 

• • : : • • : 

THE 
CODE I 
MACHINE! 

AMSTRAD CPC464/664 

r\\j i UK 
ASSEMBLER P jQJUR 

MONITOR 
WCAHII 

Fast Mail Order from: SendSAE for full details 

PICTURESQUE (Dept YC), 6 Corkscrew Hill, west Wickham. Kent 

S T O N E C H I P 

B A B G A ) N 

b a s e m e n t ^ 

l ^ r tVp ' 0 5 £«»5 

a , 4 t t t * 
£ « . * 

£9.95 

All pnces include VAT and p » p Please make 
your chequePO payable to SMT Or quote 
Access'Bardaycard number Write vour name 
and address clearly Please allow 28 days (or 
delivery SMT. FREEPOST. Greens Norton, 
Towcester, Northants. NNt2 8BR 

Rotronics DR2301 
Data Recorder 

i Audio and data 
i Suits all home micros 
i Direct VIC 20 
and CBM 64 
connection 

Rotronics 
Portable Case 
• 23 "x15" 

cubed foam 
• Holds Spectrum or 

VIC 20/CBM 64 
• Components work 

in situ 

SMT 

Ace down the line 
Punch data down the line with 

Miracle Technology's Modem 
WS2000. 

WS2000 links your computer 
into the world-wide telephone 
network - the world of PRESTEL. 
Telecom Gold. Telex. MICRONET. 
databases and bulletin boards. 

Flexible, versatile, high quality 
WS2000 wins every point, as over 
11.000 business and home users 
know MICRONET recommended. 
PCN Best Buy. British 
Microcomputing Awards Finalist — 
WS2000 plays its rival off the court! 

Our match winner, with BT 
telephone lead, mains power supply 
and comprehensive manual, costs 
£129.95 ex. (£154.73 inc. VAT & UK 
delivery). We can also supply the 
necessary leads and software for 
most computers — an unbeatable 
service! 

W w^rn 

m L * iZ*z- f -.M-mmm 
r <mim •• - ^onim 

* , j C r a t t X 

MIRACIE . L O C A L TEST 
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- 7'/// 'v.'/ov//s 

MO 
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f- 600 

1985 ^ ^ m S ^ M ^ U K M m 1! 
Prnul » d R m u f t i T >«* of Britrtfc Trin«niaMic«ieiH PLC M m « M 80011 (V T'aAnf S i j r d T firm* LU m * BnCii* TfVu"««iu»K#<*i PLC 
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NOMINATE!) f f i gMFMCS 

Please send me bghtmagic(s) at £ 14.95 each, and Machine Code Tutor(s) for the 

I enclose my cheque/postal order made out to New Generation Software Limited for £ 

Computer at £ 14.95 each. P&P FREE. 

Cheque/Postal Order N o 

Name Address 

Card No. Signature New Generation products are sold according to their terms of trade and conditions of saJe. 

iGHTfTlflGll 
GRAPHICS 
DESIGNER. 

^ J gh tmag i c is the ultimate graphic design package giving you 

the ability to create stunning graphics and complete 

H M illustrations at your fingertips. 

Now you can produce and edit complete screens and 

pictures. Use Lightmagic as a fascinating program in itself or as an 

exciting new dimension in your games and programming. 

Just look at these features! 

*Fully integrated screen editor and UDG designer. 

* Drawing with pens. 

* Painting with brushes - 10 different effects in 20 sizes. 

* Illustrating with airbrush. 

* C u t and paste facility. 

* Lettering in upper and lower case characters, also double 

height facility. 

*User Defined Graphics - Choose from 147 pre-set graphics or 

define your own. 

-X-UDG Designer for creating and editing up to 7 sets of User 

Defined Graphics. 

•^Facilities to mirror, invert, copy, move, enlarge, fill, rotate, etc. 

A comprehensive manual with worked examples, gives you a 

step by step guide to Lightmagic through every stage of 

screen composition. 

Full facilities are provided for tape storage of finished 

pictures and UDG's, together with a temporary memory 

storage facility. 

So enter Lightmagic and start designing today! 

Ughtmagic and Machinc Code Tutor arc available f rom all good stockists, or direct by filling in the coupon below and returrwig to: 
New Generation Software Ltd.. FREEPOST. Bath BA2 4TD. For instant despatch phone your order now on 0225 316924 quoting your Access or Barclaycard number 

The Complete^ 

I achine 
TUtor 

pecially written for BASIC programmers finding the 

prospect of machine code rather daunting! 

Now there's a straightforward way to learn all about 

ine code and its many applications. 

Here are just a few of Machine Code Tutor's many features: 

* A complete machine code tutorial on two cassettes with up to 

100K of data depending on machine type. 

* Between 27 and 35 progressive lessons depending on 

machine type. 

•X-Full explanatory simulator - displays relevant registers and flags 

and their effect on the processor. 

*Runs a series of exercises for continuous assessment of your 

progress which can be modified or substituted. 

* N o matter how much you experiment the safeguard system 

prevents crashing of the program. 

Automatic error checking. 

*A I I machine code instructions are dealt with throughout the 

program and in the accompanying manual. 

* Comprehensive reference manual. 

Machine Code Tutor really is the most complete instructor 

around. Learn from your computer rather than a book, and do it 

at your own pace. 

Using the tutor you should be confident of writing complex 

machine code programs by the time you finish your last lesson. 

S 
o o 



NEWS 
oae 
r s s 
11 t 
h 
The crystal ball 
Radar G a m e s of Dud ley 

have released Conf iden t i a l , 

a graph ics and text 

adventure where you s t ep 

into the world of a private 

investigator. Avai lab le now 

for the Spec t r um and s oon 

for the 64 and Ams t rad , 

Conf ident ia l will be 

reviewed next i ssue . 

A helping hand 
Keith Foreman of Rugby 

has a lmos t c omp l e t e d 

Co lossa l Cave bu t wan t s 

answers to the following:-

1. Wha t shou l d I d o with 

t he magaz i ne " Spe l u nke r 

Today"? 

S U N O B A R O F D N E S TTIW 

TATI EVAE L 

2. Where is the Pirate 's 

ches t ? 

a) NMUL O C E G N A R O 

RAEN S E G A S S A P " E M A 

S " O F EZAM Nl 

b) U O Y B ORET AR IP EHTT 

ELTS RIFU OYLI TNUT 

IDNI FT'N O W U O Y 

3. Are the carpet and 

cur ta ins in the Soft R o o m 

s ign i f i can t? 

TIGN IKAE RBTU OHTI 

W N O E SAVE HTGN IPPO 

R D R O FYLN O 

For the first t ime in any 

h o m e compu t e r magaz i ne , 

here's s o m e h in t s for 

owners of I n f o com ' s new 

and utterly bril l iant H i tch 

Hiker 's G u i d e to the 

Galaxy:-

Robo t g rabb ing the Babel 

F i sh? 

LENA PFOT N O R F NILE 

HCTA STUP 

Bugbla t ter Beast spo t t i ng 

you? 

LEWO TEHT HTIW DAEH 

RUOY R E V O C 

Prob lems with the Vogon 

Cap ta i n ' s poetry recital? 

YRTE O P Y O HNE: NOIT 

AICE RPPA R U OY W O H S 

TSUM UOY 

Yours in d u n g e o n s and 

danger , 

H u g o North . 

o 
u 
t 
h 

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. 

Tracer 
Sanction 
• Commodore 64 
• Activision 
• £9.95 Disc only 

YOU'RE THE highest ranking agent of 

the Stellar Intelligence Agency (SIA) 

and have been assigned to capture the 

Wing, the most notorious criminal in 

the galaxy. 

You begin in SIA H Q on the planet 

Mongo facing a sinister gent in sun-

glasses. Trying to take his shades away 

only results in getting slapped. And 

that's one of the good things about this 

adventure — you can examine and 

experiment with many of the objects 

and still get a sensible response. 

Your spaceship is nearby — you'll 

need to buy fuel and a map of the 

galaxy. On the planet Sonex, a long 

line of people waiting at the Tourist 

Information Centre might snooker 

you. Waiting politely in line gets you 

nowhere fast — the queue moves 

slowly and people keep barging in. 

Puzzles abound. A bartender is in 

a daze and having trouble remember-

ing anything — a clear-cut case of 

amnesia. A ragged hermit gets hot 

under the collar i f he catches you 

swiping a solar battery from his shack. 

Stalactites are none too secure — one 

false move and you're in danger of 

becoming a kebab. 

Further into the galaxy, a neat 

"sword in the stone" puzzle may baffle 

you and an unsociable chap will try 

to shake you off a suspension bridge. 

In a park, an old gentleman feeding 

the pigeons tells you to "Get off my 

turf, crumb." Old age pensioners 

aren't what they used to be. I f you're 

not careful, he'll whip out a magnum 

.45 and say " G o ahead — make my 

day." O f all the pensioners in the parks 

in all the galaxy, you have to pick on 

Dirty Harry's grandad! 

The graphics are particularly good, 

a hi-res picture for every location. 

Some are animated — the rolling eyes 

of an angry hermit, a soaring fount-

ain, and a flowing river for example. 

There's a wide vocabulary and 

response time is fast. 

The Tracer Sanction is an enjoyable, 

medium-complexity adventure with 

several original wrinkles. 

Bored of the 
Rings 
• Spectrum 
• Delta 4 
• £4.95 cassette, £6.95 
Microdrive 

A MITE WEARY of Middle Earth look-

alike adventures? Browned off with 

Baggins dopplegangers? Then this 

large (three-part Quilled game's the 

perfect antidote; it blows a gust of 

irreverent air right through the Shires. 

Bored o?" the Rings is a delicious 

send-up of you-know-what. The 

author, Fergus McNeil, has done a 

superb job. Text is presented in an 

impressive character set, using green, 

blue, grey and white to splendid effect. 

There arc some graphics but it's in the 

prose where the adventure excels. 

Fag End, your uncle Bimbo Faggins 

house, bears a startling resemblance to 

a certain location in another adventure 

— does a round green door ring a bell? 

As you enter, you'll hear Gr?ndalf in 

conversation with Bimbo: . . and so 

we'll need to get some dense lemming 

to take it and dump it where old eye-

ball can't get i t ." "But what stupid' 

individual can we get for a suicidal 

folly such as this . . . " 

The Tracer Sanction 

As Fordo, a boggit, it won't be long 

before you're joined by a large 

company. Do these names sound 

vaguely familiar: Spam, Pimply, 

Murky, I^egoland, Aragoni, Borrower 

and Giblct? Later, there's a delight-

ful sideswipe at the famous vending' 

machine that appears in the classic 

Crowther and Woods adventure. 

Eating some magic beans has a 

strange side effect: Fordo sees a 

squadron of pink elephants flying past, 

pursued by brightly glowing traffic 

wardens., "Coroner 's verdict: 

overdose". 

This is an extremely funny adven-

ture. I f you like a good laugh then get 

this at once. It's only available by mail 

order (048 93 5800) and deserves to 

be a massive success. Excellent. 

Assassin 
• BBC B 
• Robico Software 
• £9.95 tape, £11.95 disc 
JUST ROOM for a b r i e f m e n t i o n o f 

Assassin, a machine code text adven-

ture. It has a fairly sophisticated 

command parser that allows input of 

a more complex nature than the usual 

verb plus noun. 

Using text compression techniques, 

the game offers over 220 locations to 

explore, many characters to meet and 

a host of puzzles to solve. The game 

comes attractively packaged and 

includes an adventurer's notebook and 

card entitling you to help should you 

get stuck. 
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Listing 2. 
10 GO TO 540 
20 INK 7: PAPER 1: BORDER 3: C 

LS : SAVE " BIRDY-CODE"CODE 49536 
.6528 

30 PRINT "** VERIFY <YES/NO>?" 
40 IF INKEY$="N" THEN RETURN 
50 IF INKEY$<>"Y" THEN GO TO 4 

0 
60 PRINT FLASH PLEASE 

PLAY THE TAPE" 
70 VERIFY " BIRDY—CODE"CODE 495 

36,6528: PRINT '"'VERY WELL?!": 
PAUSE 25: RETURN 

80 INK 4: PAPER 0: BORDER 1: C 
LS 

90 PRINT FLASH 1:"»* START 
YOUR RECORDER.." 
100 LOAD "BIRDY-CODE"CODE 49536 

,6528 
110 PRINT •'-** GOOD OLD OUALIT 

Y!": PAUSE 25: RETURN 
120 INK 0: PAPER 7: BORDER 4: C 

LS 
130 LET a-10: LET b=ll: LET c =1 

2i LET d"13: LET e-14: LET f-I5 
140 PRINT "** Tvpe number of FI 

RST block to enter "j: INPUT b 
eg: PRINT beg: IF b e g O I N T beg O 
R b«g<0 OR beg>101 THEN GO TO 14 
0 
150 PRINT "»• Enter number o-f 

LAST block to enter ":: INPUT 
end: PRINT end: IF t n d O I N T end 
OR end<beg OR end>101 THEN GO TO 
150 
160 PRINT '"You want to enter b 

lock ":beg:: IF b«g<end THEN PRI 
NT " to ";end 
170 PAUSE 50: CLS 
180 RESTORE : FOR n=l TO beg: R 

EAD sum: NEXT n 

190 FOR n=beg TO end: READ sum 
200 PRINT "TYPE IN: BLOCK ":n: 

PRINT 
210 INFUT LINE b* 
220 PRINT b* 
230 IF b*="QUIT" THEN RETURN 
240 IF LEN b*=128 THEN GO TO 26 

0 
250 PRINT : PRINT FLASH 1:"* YO 

U MADE A MISTAKE, TRY AGAIN!"': 
GO TO 200 
260 FOR g=1 TO 128: LET k=CODE 

b*<g>: IF <<k>-48> AND (k<-57>) 
OR <<k>=65> AND <k<«70>) THEN NE 
XT g: GO TO 280 
270 GO TO 250 
280 BEEP .1,12: BEEP .1.-12: LE 

T t-0 
290 FOR 6=0 TO 63 
300 LET v=16*VAL b*<2*o+1)+VAL 

b*<2*g+2>: POKE 49536«-n»64+a, v 
310 LET t=t+v 
320 NEXT g 
330 IF t O s u m THEN PRINT ' FLAS 

H 1:"* CHECKSUM ERROR, TRV AGAIN 
!•«"i PRINT : GO TO 200 
340 PRINT "O.K. --

350 NEXT n 
360 RETURN 
370 INK 0: PAPER 6: BORDER 2: C 

LS 
380 PRINT AT 3.1l!"* MENU *" 
390 PRINT AT 8,3:"1 - ENTER 

HEX-CODE":AT 10.3;"2 - SAVE B 
YTES":AT 12,3:"3 - LOAD BYTES 
n 

400 PRINT AT 20,2: FLASH 1: BRI 
GHT 1; INK 4; PAPER 7j"» PLEASE 
MAKE YOUR CHOICE 
410 LET K=CODE INKEYS-49 

420 IF NOT K THEN GO SUB 120: G 
O TO 370 
430 IF K-l THEN GO SUB 20: GO T 

O 370 
440 IF THEN GO SUB 80: GO T 

0 370 
450 GO TO 410 
460 REM * DATALINES'-CHECK * 
470 LET T-0 
480 RESTORE 
490 FOR N=0 TO 101 
500 READ D: LET T-T+D 
510 NEXT N 
520 IF T=621249 THEN RETURN 
530 BEEP .7,24: BEEP .7,0: BEEP 
1.5,-48: PRINT FLASH 1: BRIGHT 

1; INK 4; PAPER 0;"* ERROR IN DA 
TALINES. AAARG!!": STOP 
540 CLEAR 49535: POKE 23658,8: 

GO SUB 460: GO TO 370 
550 DATA 2509,2526,5528,3573,73 

51,5984,5935,1947,7339,7193 
560 DATA 7634,6688,5529,6769,69 

09,8803,8058,7959,7481,7880 
570 DATA 7171,6493,7114,6137,72 

92,7783,8658,7779,7341,7759 
580 DATA 6018,6977,5997,5910,75 

26,7706,6708,7023,5986,7426 
590 DATA 7113,8351,7609,8180,82 

33,5474,6377,9340,7924,7699 
600 DATA 8183,7802,5787,5561,75 

79,6809,7375,7380,7423,7116 
610 DATA 7191,6743,7454,6950,68 

23,6976,7089,6405,8721,7477 
620 DATA 5615,5692,5032,5491,59 

56,2785 ,"549 ,2722,3068,2643 
630 DATA 1324.3320,3673,3742,36 

71,2434,3318,3491,4198,4049 
640 DATA 1394,584,6161,4344,411 

9,6814,7896,7325,7115,6672 
650 DATA 5938,6571 

WELCOME TO Birdy, a challenging Spectrum 

machine-code game for anyone — though it's 

no longer than 6.5K, it runs on 48K models 

only. 

You are the humble but brave little Birdy — 

a Birdy being a rare breed of penguin, very fond 

of ice, but you won't find him being friends 

with an Uglie. 

Birdy likes adventure. And that's the reason 

why you'll find him collecting diamonds on the 

frozen wastes of the Jupiterian Southpole. 

There is only one slight problem: the 

extremely high gravitation on this planet. 

Normally it would be impossible for Birdy to 

take the enormous diamonds with h im, but the 

gravitation is eliminated by a levitation power 

that arises from a combination of three of these 

precious stones in a row. 

That's why he must push the diamonds over 

the icefields in order to join three of them. 

This would be simple i f there weren't any 

Uglies in the neighbourhood . . . These nasty 

tomato-like creatures don't like Birdy taking 

away their diamonds, so beware those fellows!! 

Lucky for our hero, they are not too intelligent. 

To help the Uglies to The Other World Birdy 

can squeeze them with one of the numerous 

blocks of ice lying around in the screens. 

Sometimes Birdy can, for a while, make an 

Uglie dizzy by activating the electric fence — 

that means punching it — when such a nasty 

creature is wobbling along it. 

I f an iceblock is pressed by Birdy but it can't 

move, then it will fall to dust. Note that an 

Uglie cannot be killed by a sliding diamond. 

Points are scored for squeezing the Uglies and 

52 YOUR COMPUTER. AUGUST 1985 G 



j 

u 
-rr 

• • • 

lis article is 
ailable on Telsoft. 

E Verlind and 
A and R Revesz with 
a challenging game 
for the Spectrum. 

for placing the three diamonds in a row. The 

latter will give you the greatest number of 

points. Reaching 5000 points will be rewarded 

with a bonus-Birdy. 

You can control your Birdy with a Kemp-

ston joystick or with cursor-keys. For playing 

the game only the four directions are used: 

pressing zero — or fire — will cause a break 

that enables a player to return to Basic. Please 

note that we can't guarantee the machine code 

won't crash if restarted after a return to Basic! 

Take two blank tapes: one for the program 

itself and another for the saving of the hexloader 

and the bytes as far as typed in. 

Enter listing 1 the loader program that 

draws a loading message on the screen — and 

then loads the entire machine code block. Save 

this one to tape 1 after having entered it. 

Now type in the hexloader — listing 2. It's 

safe to save this one to the other tape before 

starting to work with it. After this is success-

ful, the nicest part o f the job has to be done: 

typing in the hexdump. 

First Run the hexloader, you will see a menu 

now: select the input-option. As you have prob-

ably seen already, the code is divided into 102 

blocks of 64 bytes (=128 characters = 4 lines), 

numbered 0 to 101. I f you are at this point for 

the first time, type 0 for the number of the first 

block to enter. 

Have a little patience 
I f you know what the last block you'll enter 

today is, type it when the Spectrum asks for 

it, otherwise simply enter 101. Then you have 

to do the real work. 

Please have a little patience after having 

entered a block: the computer checks your input 

and that takes a little time. 

We think that you won't type all in in one 

go: i f you want to stop entering code type Quit 

when your machine asks for the bytes of a block: 

you will see the menu again. 

Choose save to save the code to a tape and 

please remember the number of the last block 

you entered. Next time, Run the hexloader 

again, choose the load option and continue 

entering until you've finished it all. Save the 

complete code after the loader — listing 1. The 

game is now ready to be played! 

We really hope you like this game and we 

think you will, but we can also imagine that 

you don't want to enter 6.5K of code. I f so, you 

can send a letter to us Dutchies and we'll send 

you a copy on cassette. Please send £3 with your 

letter. For that you'll receive a Birdy copy with 

Listing 1. 
10 REM • »**•*»*******•*•* 
20 REM **** BIRDY! **•* 
30 REM *•»**•* BY *«••**» 
40 REM ** E. VERLIND »« 
50 REM »* A. REVESZ ** 
60 REM ** R. REVESZ *• 
70 REM ** MAY 1985 »» 
80 REM •»«•«••**•*»•**» 
90 INK 7: PAPER 0: BORDER 0: C 

LEAR 49535: GO SUB 210 
100 PRINT #0: 1985 VERLIND ?< RE 

UESZ BROTHERS" 
110 INK 0: PRINT AT 0.0:: LOAD 

"BIRDY-CODE"CODE 49536,6528: POK 
E 23606.128: POKE 23607,192: POK 
E 52983,128: POKE 52984,2: POKE 
53012,65: RANDOMIZE USR 50048 
120 READ Dt: LET L=0 
130 PRINT AT Y+L,X; 
140 PRINT CHR* (CODE D*<l>+63>: 

: LET D*=D*<2 TO >: IF D$(l)="#" 
THEN RETURN 
150 IF D$(1)="»M THEN LET L=L+1 

: LET D*=D*(2 TO ): GO TO 130 
160 GO TO 140 
170 L E T Y = 3 : L E T X = 2 : INK 6: G O 
SUB 120 
180 LET Y=9: LET X=12: INK 5: G 

O SUB 120 
190 LET Y=16: LET X=2: INK 4: F 

LASH 1: GO SUB 120: FLASH 0 
200 RETURN 
210 INK 2: BRIGHT 1: LET 

PRINT AT 21.0:P<: PRINT AT 2,0: 
Pt: DIM P$(32): LET P»<1>-"•": L 
ET P*(32)="*": FOR Y-3 TO 20: PR 
INT Pi: NEXT Y 
220 BRIGHT 0: GO SUB 170: PLOT 
15,48: DRAW 225,0: DRAW 0,-32: D 
RAW -225.0: DRAW 0,32: RETURN 
230 DATA "AAAAMMMAEMMIMMMAMMIAI 

AEIAAAA*AHlAFMNCAFKAFAFKPAHIHMLA 
AHLA•BHLCPAFKAFKAPDPAPANCAPAABHL 
C*ADDADDDABDDCDABCDDCAADAAADDAW" 
240 DATA "EMMIEMMA»AFKAHMMA*AFK 

AMAFK«BDDCBDDA*" 
250 DATA "MAAAEMMAEMMAMMIAEMMIM 

AEIEMMA»PAAAPAFKPAFKPAHIAFKAPOFK 
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a beautiful loading-screen drawn by Alex and 

we also pay the postage overseas for sending 

the tape. Our address is: "B i rdy" , E. Verlind 

and A. + R. Revesz, Waalstraat 3, 7333 JR 

Apeldoorn, The Netherlands. 
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THE NEW AMSTRAD CPC 664 WITH BUILT-IN DISC DRIVE 

• AVAILABLE AT BOOTS • COMET • CURRYS • DIXONS • GREENS - JOHN MENZIES • RUMBELOWS 



THE LOW COST COMPUTER FOR HOME AND BUSINESS 

If you know anything 
about computers you'll 
know that disc drives are 
up to fifty times faster 
than cassette when you're 
loading and saving 
programs. In fact, a 
disc drive makes 
computing faster, 
more reliable, more 
efficient and more 
fun. But up till now the -
only way to gain these 
advantages for a home 
computer was to buy a 
separate disc drive 
attachment. Now Amstrad 
are pleased to announce 
the first complete home 
computer with built-in 
disc drive: The Amstrad 
CPC 664. 

And when you buy a 
CPC 664 you'll find it's not 
just the disc drive that's 
built-in. 

You'll get every-
thing you need, including a monitor 
(green screen or full colour). We'll 
even give you a free CPM and Logo 
disc, so all you do is plug in and 
you're in business. 

BUSINESS OR 
PLEASURE-

famous-name software 
houses. Few will cost 
you more than £49 and 
most will cost you con-
siderably less. 

AN EXPANDING 
SYSTEM 

WITH COLOUR MONITOR AROUND WITH GREEN SCREEN AROUND 

£449 £339 

THE HOME 
COMPUTER 
THAT MEANS 

BUSINESS. 

There is a com-
plete range of 
peripherals avail-

able to CPC 664 users 
which plug directly into 

the built-in interfaces. 
These include a joy-

stick, additional disc drive 
(to double your on-line 
storage) and the Amstrad 
DMP-1 dot-matrix printer. 
(There's also a cassette 
interface so that you can 
use CPC 464 programs 
on tape). And there are 
many more peripherals from 
Amstrad and other manu-
facturers which can be used 
to enhance the CPC 664. 

HIGH PERFORMANCE 
LOW COST 

Although a disc drive 
will make games more fun 
(and there are loads of 
them to choose from) it 
also makes the CPC 664 
a serious proposition for 
the business user. 

There are accounting, 
word-

The one thing you won't need 
a computer to work out is that the 

Amstrad CPC 664 
represents outstand-
ing value for money. 

You only have to 
check the cost of 
buying all the ele-
ments separately (64K 
computer, disc-drive, 
monitor) to realise 
that the Amstrad 

mi 
.sra-srst:. 

e r t Z r J l * "" " J 

Wordprocessing with Amsword 

can improve the productivity 

of everyone from unskilled 

typist to trained secretary. 

Around £23.95. 
package is very 
hard to b 

processing, 
spread-sheet 
and data-
base pro-
grams (to 
name but 
a few). 

The CPC 
664 is also 
supplied with 
CP/M* to help 
make your 

business more efficient and effec-
tive by providing access to the 
famous range of CP/M* software. 

Amsoft Business Control, is a 

complete suite of programs 

for integrated sales invoicing, 

stock control and sales ledger 

for around £99. (Requires an 

additional FD-1 disc drive 

around £159 and DL-2 cable 

around £7). 

beat. 
With a green screen 
monitor the cost is 
just £339. With a 
full colour screen it 
costs £449. And after 
you've saved money on 
the price of the computer 
itself, you go on saving 
on the price of software. 

There are hundreds 
of programs for business 
or pleasure available 
on disc (and cassette) to 
CPC 664 users. Many from 
Amsoft, others from other 

AMSTRAD USER CLUB • -
Join the optional Amstrad 

User Club 
and we'll keep 
you informed 
with our 
monthly user 
magazine, 
ana infor-
mation on all 

r. . . Figure analysis made easy 
SOIt ware as It w j t h Microsprcad. An easy to 

is i n t roduced . u s e spreadsheet with pull-
_7 , down menus and a wide range 
Your member- Of mathematical options. 

ship details Around £49 

will be recorded on your 
personal club card, which 

entitles members to various 

lease s< 

Name 

Address— 

privileges and offers. 

me more information 

Amstrad CPC 664 
Amstrad, P.O. Box 462, Brentwood, Essex CM 14 4EE 

I YC/664/? I 
•CP /M K .1 trademark OL OIRII.II Kcstarch Inc. 

SPECTRUM • W.H. SMITH • WIGFALLS • AND GOOD INDEPENDENT COMPUTER STORES • 
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BLOO 33 
2P10F 00D20EP21A0D3117AD406037EDD 
77001ADD770F 2P1BD02P10F 2CD72D30E 
4FCD4F 077E470OCDBCO27EF0CD01D301 
1700114106FD3655F2CD7C200601DD21 

BLOO- 56 
340400 76010721P7D3DD36000378C3E3 
878787C6805FI63OCO68D3DD76000BFI 
0607E5C57E07260F6F2929EBCD68O3C1 
E12300340010EPE5DD3600I4 I1EEFF19 

BLOO 57 
CD 1 DD0E IC104 78FE067-00ODD7401 DDT-4 
0118B60100000P7BP120FB3A7FD4F E00 
2009 3EEFDPFECP4720F8C9AFDP1FFE10 
38*:9C91 1 07-00DD21 A4D306033A9ED5DD 

BLOO 56 
PC00"31 7C07A9FD3DDBE0 I •"-B0AC0"r-AA0 
D3DDPE022801D0DD1910E177C906067E 
CP40280Q23E60F8787871803F6F00FC6 
803F 1670E3C5C068D3C IE 1 DD7-40010DF 

BLOO 39 
C9D02I9EO57PDD860227DD7702300114 
7ADD860I 27F5FE30381 7-3AB0D4FE0020 
0C3E0I72800421560474CD9PCBF1DD77 
0 I DD7C00CF 00?7DD77000607-DD7E07DP 

PLOCf 60 
Pt007806002710F 4 1810DD219EDS0607 
DD7E00DD7703DD2310F6OD2154D40076 
0101 OD 7-60007219CD3D02154D4CD1 DD0 
21AID3DO760019CDIDD0C92I7FD43EFD 

BLOO 61 
DPFEE61FFE1F280174CB462812DD2A7B 
D4DD6600DD23DD6E00DD237DB420BF01 
002A0P78P1 20FB2100D7227PD4C91 f-,00 
DD3E00DD233A7DD4FE007-E01 3270D428 

PLOCI 62 
08 AF 7270D4DD22 7BD4CDPS07-FPC9DD21 
B6O7DD66007CFEFF2007FBC9DD6E01DD 
5F0?1600DOE3CDB307DDC10103000009 
18E016082100400E18CP3E2CC279D124 

BLOO 63 
0P20F 61320EEC93E06CD9B22CD32D70E 
46CD4FD7F07655CC1185D6010700CD7C 
I03E0I3281O42I0A0A223ED4OD2I3ED4 
CO7DCBDD7-6O00CCD7DCBOD76001EC07D 

BLOO 64 
CP?I0A0C223CD4CDB3C8DO760110CDP7 
C BOO 7 6? I I2CDP7C8FD7-633D71 18CD601 
I 7-00CD3C2021805A364F 1 I813A017F00 
EDP0FD36554F119FD6011500CD7C20FB 

M on 
06*"i0 ' 610 f D""-F0 1 725AD47-23CD4 323DP4 
2 I000A7738D4 7E0B 32AED2CD9DD221 77 
'.31O68CPAF08210A0A725ED4CDCDC37E 
0A7-2AE D75FC0P4D7CP9DD22100O I 2260 

PI.(HI 66 
0400716PD4DD -6001000760100004 400 
f p 767/, 76767676OO7E01FE0AT00PDD74 
01PP3E00CDP4D7I8E4 1 IC7O601 0300C.D 
-C70F07633401 I B4D601 1 7.00CD3C20TP 

PI DO 6 7 
'610» 021 7 763CP6BCP7-E0C 7-23E04 

CP78C5FD3633F2I1CCD60I I -00CD7C20 
F07-6534FI IDF06010500C07020FP0670 
7610f 0210001225AD4C01ICP1E0A7L0C 

PLOCI 6e 
C DP407-210A0L 2 23£ D4CDP7C8F P 7-E0606 
S076D3FEEEF8I0f9AF3281D4C9DD2138 
D4CP1irP767676767676DD7£00FE0BD0 
5FDD7E01CDP4D3DO-40O18F3AFF56F26 

BLOO 6'« 
002234D4086F0BCDSOD7* 1F56F261722 
34O40B6F08CD3CD 7.F I 7CFE7078DF AFF3 

72t002?54D4086F00CO3CP '.f IF36 72E 
IF ."254O40B6F08CD3CO7-F I 30FE«838DF 

BLOO 70 
C9D0C52100381101387701IF00CDP021 
E03A1IE15A77011F00EDP006160D21 70 
381 12000DO7700DD771FDD190520F5OD 
F1090100401 I 0048210050AF0212770C 

BLOO 71 
1C2CC23CD70414247CFE58C23BD3C921 
005871 I 1015801FF02EOB0C9CB232600 
29291100OB1519EB3A35D447E6I86778 
940F0F0F6F06403A54D44F09060B1A77 

PI. OCI 72 
I 32410FAC92DCB25260029291100D815 
19EB47E6186778940F0F0F6F20064009 
E306081A77I 72410FAE12D06081A7713 
2410FAC957E61B677A940F0F0F6F1640 

PLOO 77 
19343D1CAF0608 7712241410FA1120FF 
7DFEE0'-007 I I 20F819543D1CAF060877 
1224 1410FAC957E618A77A940F"0F0F6F 
164019£p?100080660D5E506081 ABE20 

BLOO 74 
0A I 4231068E1013EB091C9EI I 1000019 
010D20O3AFC93E 2 36E16382600292929 
292919712071 I 1200019712071C9DD21 
0000F D3B765CI3DD19EB29EBDD19EB29 

PLOO 75 
29EBDD19E P292929E BDD19D0E5D11BE0 
33765CC9000000000000000000000000 
0002070200000001000G 9000000000 
0000000000000000000000000^000000 

Bl OO 76 
0000000010 

Frr000i 

PLOCI 77 
00010202020200010001FFFF 00034004 
164355540344 I 4403305149031551430 
31001030011131401316414414014504 
01440104110451141118501050043430 

BLOO 70 
41404000435405143805130014401190 
0 0 5 r « 154450410004014555036340554 
1315531015504110051144441 I I1B444 
031 14144633555543350001 445015304 

PLOO 79 
441400444450544464S4244444133044 
43000104335555943400001 4 20553401! 
110000000131331501910119013155150 
0000000000r<".340001 000 1 0004 111040 

BLOCI' 80 
07190K 0509110D05190 70FI 10 /110707 
0F170713190P0BI10703190709090000 

0000004 242424949493252524 44 44459 

PLOO 81 
59391600002040495645571600112A2A 
2A204249324 439202A2A2A20203E3743 
4F324520703070703070202048494748 
574 74F524520303O703030703E160006 

PLOO 82 
2070202020202020202020 I602045533 
45204C4546342020324947483420414E 
44203A43524F1603B43E344F20434E34 
433220394F555220494E493449414C53 

PLOO 87 
3016020B544F4 4415927532047324541 
34 45535416060342493244592047414 0 
452033454C434754494F4E160D0A3120 
4P4559424F413244160F0A32204P434O 

PLOCI 84 
3037544F4E16000E44454D4F1602014f 
5245414B494E472054484520494345 I6 
150033434F32453A202020707020304F 
494E5433 I6070157304C415470544843 

t L O O 85 
20S5474C494353161308727016020126 
70304C414 74520444941404F4E4453 I 6 
1507 327-0C390E A000000000000000000 

HI ( K i 95 
0A6AIA0T, I 1 7004 7E 2 70 7C 4 2 P0 7 BC ?E 0 3 
C47P04 7E27031I70066A1A051I20047E 
7 70 3C4 7P038C2E03C47P04 3E27051 170 
04C6720-O4 7B0 7?t> '-402CA7A02A1 3C0? 

B l O O 8 ' 
r A * A 0 7 r 6 - 4 0 ' C 4 ? P 0 6 6 A l A 0 5 1 I 7 0 0 4 3E 
Z703C47P038C2E03C42P04 3E2703I170 
04 7 E 2 ' 0 7 5 7 3102CA7A02794102544502 
794107CA 7^0 -37310726740326740780 

WOCI Q8 
7E072o"4000007C55603CP5603CB7903 
254004926D03CP5603D7AD049248049? 
4H044F4D07O77P044F26049224044F26 
0 "D 75605257005CBIC05257004922403 

BLOCI 89 
; 3 4 0 0 7C34005CP7905CP100525700492 
4B05CP " 907-O7-AD04926O04974804 4F 26 
07D-7P049274044F2605254005CP3903 
CPE 7F v000000000000P«0P000000000« 

BLOO 90 

002424000000000000747E24247E2400 
00087E287E0A7E080067640e10264600 
001028102A4 4"A000008100000000000 

BLOO 91 
0004080R080O04000020101010102000 
000014083E081400000008083EI 
0000000000080810000000007EB 
0000000000 1B1800000002040610712 

BLOO 92 
307C464A52623C0000182B08080B3E00 
FEF7E7F7FF0FE3BC5F5F 7F7B7P776E3D 
848E040404202030EPA2CPAA00704040 
E 77E424242427EE 7003204B045100A45 

BLOO 93  

00000000000700I5AAA6BE12864CF800 
4434 4P486B381F0000f" 88C76024F9202 
001F326470335942860A1222468CFB00 

BLOO 94 
6130484462311F 00001 88C4622120A86 
001F316244 48506102020202060CF B00 
4B40404060301 F0O00FB0C0602020202 
00IF3067464C48480F1E3C7BF0e10387 

BLOCK 95 
3377CCCC3373CCCC0000® 

F0FEF72777FFFEFC3F7FEFC4ECFF7F3F 
E 7E 7A7BF BF DF 7E 30 3C7EFF 0PA3A5DBFF 

BLOCI' 96 
17378FFF7F7FFFFEE8ECF1FFFEFEFF7F 
B00B401000F 88C 360400 1 40 I 00 1F 316C 
7CFCF4F4ECF8F000F1387F3F3FIF0F00 
00C0E0F0F8FC7C7C00O3070FIF3837F 1 

BLOO 97 
8F1CFCFCFCF8F0007E3F2F2F371F0F00 
00C0E0F0F81CECBF0007-070F 1F3F3E3E 
FEFEFEFEFCFB00007F7F7F7F3F1T00O0 
0000r0FBFCFEFEFE00000F1977676F6F 

BLOCK 98 
FE7E7EFEFCF800005F5E3E6F3FIF0OOO 
0000F0F89C6E2E9E00000FIF 39767479 
FIFFFFF0E08000800D0BIB7B3F0F1 P0D 
P0D0D8DCFCF0D8P08FFF7FBF07010001 

PLOCI- 99 
FCFEE6F07B381B303F776F0F0E2C3818 
60F0FBF8D8C0E0C00F1E3D330F060C1D 
M0A060E0F0F0B0800P0B0P0A0D070107 
C0F03050D0B0C0E0070C0P091C7F0F0F 

PLOO 100 
FCEEF6F 07074 1 0 1 8 ^ 770 70F 1E I C 180C 
F078PCCCF06070B8060F IF IF 1B07-0707 
D0O0D050P0C0B0E0050306070F 0F 0101 
E070D0907-8F EF0F00 '0F0A0A0P0D07OT 

BLOO 101 
F9FBFSF8E82020701FIF IF1FI7040COO 
E0F0F0F0F 0F0EOF 0070C090P0B0F0 ,*0F 
F BF8F 8F8E82O70001FIF1F1F1704040t 
E 0T 090r,09OF 060F 00 70F 090A090F 060F 

BLOCI i o : 

00000000000000000000000 00000®0oe> 
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 
00000000000000000O00O00000000002 
0000000000000000000000000000000® 

PL GO 10" 

»"»*.* .H i"»* •* »®»'.* »* »*»* •* »* »* k*k' • 

n or i : 04 
.i0P0b0e00P00000000000000P0i'00»a? 
J0000000000000000000000000000dW 
00000000000000000000000000000000 

t L X > 105 
3^00.^0000000^0000000000000000000 
0o0000ocs500000e0o00000000o000ooo 
OCI0000000000000000P00000O000C000 

YOUR COMPUTER, AUGUST 1985 56 •Z) 



Ocean Software is available from selected branches of: 
WOOUMMTH. W H S M I T H . ( ^ § * ) 

r j m S S m . LASKYS . R u m b e l o w s . C O M E T 

Spectrum Shops and all good software dealers. 

| Ocean Software 
1 Ocean House • 6 Central Street 

Manchester M2 5NS 
I Telephone 061 832 6633 Telex 669977 Oceans G 



IMPULSE 
Keith Suddick finds 
something fishy at the 
chip factory and gets 
his CBM-64 to help. 

SOMETHING HAS gone very wrong down at the 

chip factory — silicon chips that is, not fish and 

. . . — All o f the memory circuits have started 

forgetting the data that they are supposed to 

be remembering! 

In a desperate attempt to find out what has 

gone wrong and hopefully put it right, Floyd 

the droid has been miniaturised and put onto 

the surface of one of the faulty chips. The 

problem soon becomes obvious as the circuit 

is invaded by program bugs and data locks 

which roam across the chip, both trying to turn 

any data they find into garbage. As if the bugs 

and locks weren't enough, worse still arc the 

sparks which shoot across the chip from the 

contacts on either side. 

Floyd can destroy bugs 
Luckily Floyd can destroy the bugs and the 

locks by firing packets of random data at them 

but nothing has any effect on the sparks. Add 

to this the fact that i f Floyd is caught by any 

of his adversaries then his own circuits will be 

scrambled, and you can see that he might need 

some help! 

At the start of each screen Floyd will appear 

in the top left hand corner of the chip, a joy-

stick in port number 2 will control his move-

ments and the fire button will fire a packet of 

random data. 
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The chip itself is organised as a 10 by 6 

matrix of memory cells each able to hold a 

packet of data. The data is supplied to the chip 

from outside and is stored in any unused 

memory cell. Floyd will not harm the data in 

any way but i f any of the other characters find 

any data then there is a good chance that they 

will interfere with it and turn it into useless 

garbage. 

You start the game with three droids, scoring 

50 points for each bug you destroy and 100 

points for each lock, remembering that you can-

not destroy sparks! Each screen is completed 

when the memory chip is full, including 

garbage, then you will score 10 points for every 

unharmed data packet retrieved from the chip. 

Bonus of 100 points 
Should you save 75 per cent or more of the 

data — 45 cells or more — then there is a bonus 

of 100 points per valid data packet. 10,000 

points or more will earn you an extra droid. 

On the first screen you will find only one bug 

to contend with but with each successive screen 

up to level 8 a different combination of enemies 

will appear. After level 8 the screens will cycle 

through the patterns for screens 5 to 8 but the 

degree of difficulty will be increased by speed-

ing up the movement of the bugs. A small flag 

in the bottom right hand corner of the screen 

indicates the current level of play. 

At its most difficult level the game uses all 

cursor u p 
c ^ s o r l e U 

\C
cr cursor n t f * 

L c U ^ o 
L i t cU + 2 

cu t + 5 

\9rn c t V 6 

CU\ + 8 
\b\u 

ton 
rot 
ctr 
h m 

org 
t>rn 
It.red 
gray"* 

g tay2 
u . gm 
\t.b\u 
gray3 

reverse o n 

reverse o « 

yet c ^ t : * e < o U o 

r s ^ present ind ica te 

eight of the 64's sprites thus Basic by itself 

would not be able to support the game so the 

program makes use of several machine-code 

routines to deal with the animation of the 

characters and some of the otherwise lengthy 

operations. Unfortunately this generates a lot 

of data statements and requires quite some time 

to read them — although this is only done ortce 

when the program is first run. 

It is, as always, the case that Commodore 

control characters such as cursor movements 

and colour codes, do not lend themselves to dot 

matrix printers followed by photographic reduc-

tion and although anyone who has used Com-

modore machines for any length of time, will 

probably have gotten used to them, I have tried 

to make things easier by including details of 

Program breakdown. 

almost all the control characters used in the 

program in Remark statements directly after 

their use. 

Don't type Rem statements 
These remarks should not be typed — they 

will at best slow the program down slightly and 

at worst cause an out of memory error because 

I have placed the video chip data directly after 

the program area. 

' Table 1 describes the abbreviations I have 

used to explain the control codes. As usual, if 

you type the program then be sure to make a 

copy of it before you run it, i f you would rather 

not type it then I can supply cassette copies for 

£2.50. Please write to: Keith Suddick, 6 Ravel 

Court, Jarrow, Tyne & Wear, NE32 3BW. 

0 roMSc.&S clr run8000 
1 iv-0 tl«fi 85 •y»l'«CU ic-t6760 
10 Pofceic,. vo = . -5ofub9700 soiybnoe"?1 «<osubl000 
20 d>'"'lv.«ndc3>-c4«- lv>c3> 
30 forx=0tol5 P-:*«sc*lS+x. l/i<x> :Pc*e»c+X/a.5i<dv,x> next 
40 forv»0t©24 »-c+.e*»* r>'/.(y> next 
50 sf*60--4«int<<lv-c"*>>/c4;. if»fC32t»ien»f=32 
60 rd=60-lv ifrd<.tber.r 1=>. 9P*.7 
wS Pofre«f.»f Poles®.u Pcfceic.u Pofctfk,. 
99 i-fr*<0) 
100 Printlcf t»<vfc«. »sc< f* ' >t».b< *»c< *») ><3*1 
110 l"t»id$<c2> **•*»<»(*».c2> :<Sl»c4*rrtd<. >*du jfv»=-"then4«00 
130 fl>=cJl-u i<VJ><.U*>M00 
140 forx«»2to7 î Pec* •.*»:»x> = .tl->en*i»*«0> * Ad=sd-*x •JoftublS© 
15© next ifrnd<. .'><iPth*ns*»s9 
160 !»>»«*mm*!-,700 
i?0 «©toi30 
186 ifPeekCxd>-l4th*rfol:c d,15<U=5O<*<'u-<x;>e3>>-9osub310 9ot©500M 
IS"? vc=«c»x ifPeeMyd'trienPokevd.. P0ke*c.c5*rrvj<. >»rd return 

r„,*<»oiub0 • 400. 400 , . S00. 600. 600 
210 Pcfcevd. nd nmsl.x Pokexc.nc 4 f »-s» •< xoru X ^ Soto300 
300 Pc*ef2.ff Pc4cev2.ub Pokev2.uh+<' return 
310 Pole»3,wn Polev3,wn*u retur n 
400 P*mt<rnd(. >»hr • > rid=hd'P-> r>c*ht Pc*enc^ return 
'iye p-int«rnd<. -tdr • *x«dx<P .> nd«dd'P > : rv:=dt Pokemc*x,dd return 
600 P*int<rnd<.>*vr> sx"v*<p> *»=\«<p> nd=vd<P/ nc»vt PokesP*x. w-CPClO) return 
700 PoPeiC.. Poke»i*l9.l2 »o*'.>b310 POke»l*12,0 PoPe l̂ M3.244 
710 fori-lto*l POP«*P. Hnduor£4 ford»lto25 next next Print**' 
711 re « t clr 
720 Pc**v2,ub Pc*ef2.12 P'-Aev2.ub*-' ford-l«-o40O next Pokev2.ub 
730 PO4tef2.6 Po4<ev2wb*u t ord»lto4i*i ne-t Polev2-><fc ford=ltc.300 n*x» 
740 lfe*t*eniftl>«*t*ennf»r>f*l ev . 
750 Po kese.. r,i *n(-l if thenSOOO 

0-90 Initialisation for the pro-

gram, game and screen res-

pect ive ly . Se t s t op of 

memory, sets up video and 

sound chips ready for game. 

100-210 Main program loop. Fills 

screen with data packets, 

checks status of bugs etc. 

and either removes them or 

generates a new one as 

required. 

300-310 M a k e s b e e p and h i s s 

sounds respectively. 

400-600 Generates details of new 

bugs , locks and sparks 

respectively. 

700-790 Deals with the loss of a 

droid. Flashes Floyd sprite 

and either begins the screen 

again or ends the game dep-

ending on how many droids 

are left. 

800-860 P lays fan fare at t h e ' 

complet ion of each level. 

1000-1999 Draws the ch ip and the rest 

of the game screen, blank-

ing the screen du r i n g 

drawing. 

2000-2040 Generates at random the 

posit ions on the ch ip that 

the data packets will fill. 

This is only done once at the 

start of each screen to save 

time. 

4000-4280 Called at the complet ion of 

each level to collect data 

from the chip and award 

po in t s and b o n u s e s as 

required. 

5000-5010 Adds points onto current 

score, updates high score if 

needed and pr ints new 

6 0 0 0 - 6 0 8 0 

8000-8080 

8100-8120 

8200-8270 

8300-8320 
8400-8490 

8500-8550 

8900-8999 

9000-9140 

9160-9290 

9700-9710 

9800-9820 

9900-9990 

10000-10090 

11000-11090 

12000 

13000-13050 

14000-14030 

15000 

16000-16470 

17000-17410 

values on the screen. 

Game over message, gives 

opt ions to play again or 

review the instructions. 

Initialise title string and 

d i s p l a y s " p l e a s e w a i t " 

message. 

Dimensioning of arrays. 

I n i t i a l i se c o n s t a n t s for 

future use. 

Initialise strings. 

Read data into arrays and 

memory as required. Call 

machine code routine to 

reset the video bank and 

access the character set. 

Calculate array elements for 

u se in genera t i ng new 

characters. 

Installs IRQ routine vector 
and ca l l s i n s t r uc t i on 
rout ine, then starts the 
game. 

First screen of instructions. 
S e c o n d screen of 
instructions. 

Sets up the video chip with 
requested data. 
F l a s he s spr i tes du r i ng 
instructions. 

Prints instructions, waits for 
space bar then clears the 
screen. 

Video chip set up data. 

Animat ion data. 

Colour codes. 

Data for mach i n e code 

initialisation routine, 

user defined character data. 

Sound chip set up data. 

Sprite data. 

Data for other machine code 
routines. 

1 c d b l u 1 11 / * 
15)"3 

1 blu ll«/» 

PO*.e J t * I 3 -247 Po f ces i * 6 . . 47 

76® Prml eitl *Pc<2t3»tt Pri«tt»b<13> 
76I ren t clr .?cd 
770 Printt«b- I6>"H3#t ready" Printt-'b-: 
771 r*i» t 9rn 
790 aotClO 
80a Polevl.. Pok«*,iM2>. -Pok*sl+5., 
aiO fc*x=lto2 
820 P.:*e»i*u.<=« Pokef2,40 Pofcevl.17 Pok»v2. 17 
ft30 ford=lto34w n*v.t Pc**vl.l6 Polev?.l6 
84© PolPSi»u. W Po»e<2-6e Pnlevl.17 Po*ew2-17 
850 t ord-1 t-o340 ntyt Pokevl.16 Pok--/2.16 

fc»-d=ltol00 r>«*t rx t return 
1000 P r i n t ' -PoW*<if • . • PoP«4t>.. Pokcde . l l 
1001 re«. f clr c/n c/h 
1010 Print "OTB" tcr*"0t©5 Pri«tt*b<4> »'o> "0to9 
1011 rer. t clr ircd 
102H P r l n t - 4 ):-••••! i i » l u l l M l ! i » l »«»]»«! w t P r i n t ' ® " ..e-t 
1021 rem t t 2cd 
10;-2 rer» r %/* 2t/» »/* ^ved 4ct! 2o s/ -> cd 4cl %/* 2*/- s/* 3cw cl 
103>O Print "SE:i-or«"f lt*b< 16>'«Hl9^"hitib<31 "M.lwef "r.t 
1031 ren 1 Mi 9r»*3 t It.red ' T 
1100 Printv3Cn t*b<6 • forx-0to9 Prlrtf ! ««M' , t 
1101 ren t he. cd blu t =/9 cd 2cl ron V I */n rof cu 2cr 
1110 Print-"WSH" torx*0to5>Print"- -i«r-tJb(3' •' -•H. ill t 
1111 r#»» t hn 3cd 1 1 »/u rn cl */i 3»/« Zed 
1112 r«*i t 3=/e «/i cd Ol •/>.« 
1120 Printt»b<r^ fm =0to9 Pr int a »»l' rtext 
1121 rer» t ron =/l «/(i rof cd Cl Cu cr 
1130 pr,„t prmtt»b<33>-J*! rrflrwra- (continued on next page) 
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(continued from previous page) 9806 -»0»P•«*<•*.«•> •» l»qy#2*l f o r i = 1 t oS 
9810 Pok«s« . 40 f o rd- I t08© next 
9820 po*m«.<)1 f o r d » l t o 8 0 n « x t n « * t r e t u r n 
9S-00 P»1?530 POF 0 c=0 
9918 d=2*2*2 

9920 ifx«42th«r.-3otvb9800 9o to99 l0 
9930 »fx«>47ther#=P*40 -}oto9910 
W O 1 f v»32then9910 
9950 c=<c*l >jnd7 i fxtfv«Pot<«P*Cft . l Pol:«P-tcs.c«:> s - ' t c ^ l O 

9960 P r i n t t J b < l € l ' * l » W f - s s . t h » i K c » b » r . a 
9961 r « • 1 cd <fr*'*2 t hir 
9970 u , » i t l 9 7 , 3 2 Po lese .O Pr j n t " * M T . 
9971 r » * 1 3cd 
9980 f o r x *2 t o22-P r l n t * * » f o r d - l t o 5 0 r,<r>». next 
9990 Prir>t"SCCKl" r e t u r n 
9991 r«iv. J to 
10000 d « t « 60 . 7 9 , 6 0 , 7 9 , . ? , , , , 0 
10010 d » t « 0 , 2 7 . , . . . 200 .0 .19 .- 0 
10020 d * t » , , . , , , , 3 - 0 . 2 , 2 , 7 , 7 . 6 , 6 
10030 dJ« ,»46.68 220 .98 . 34 . 116 .90 , 132 .206 ,132 .170 .162 .44 . 194-0 .0 
1004O dJ t ;>68 .27 , , . . , 2 0 0 , 8 . 1 9 . , , -0 
10850 d » t * , , , , . , , 5 . 4 . 2 . 6 , 7 , 1 2 - 1 - 0 
10060 d j t * 4 8 . 1 6 0 . 4 8 . 1 8 0 , 4 8 . 1 9 8 . , . . , , . , , . 0 
10070 d « t * 0 , 2 ? . , , , . 2 0 0 , 0 , 1 9 0 
10080 d » t * , , , , , , , 7 . 2 , 6 0 
10090 d * t , 6 4 . 7 3 , 6 8 . 6 8 . 6 7 . 6 7 . 7 2 , 7 3 , 6 4 , 7 4 . 6 9 , 7 2 , 6 7 , 6 6 . 7 5 . 0 . 67.69,74 0 
11008 d » t * O , 0 . 0 . I • 1 . 1 , 1 . I , 0 . 1 . 0 128 .128 .128 .128 .128 
11010 d * » . » 0 . 0 . 0 . 1 , 0 . 1 . 1 . 1 . 0 . 1 . 0 , 128 . 0 . 128- 128, 128 
11020 d J t J O , 0 . O . 1 , 1 , 1 , 0 . 1 0 . 1 , 0 . 1 2 8 , 1 2 8 . 1 2 8 , 0 . 1 2 8 
11030 d » t » 0 . 0 , 0 , 1 . 0 . 1 , 0 . 1 , 0 . 1 , 0 . 1 2 8 . 0 . 1 2 8 . 0 , 1 2 8 
11040 d J t « 0 - 0 , 0 . 0 , 0 , 1 , 0 . 1 , 0 , 1 . 0 . 0 , 0 . 1 2 8 - 0 , 1 2 8 
11050 d»t»0-o.0,0.0 0.0,1. 0.1,0.0.0.0,0.128 
U 0 6 0 d » M O . 0 , 0 . 0 . 0 . 1 . 0 . 0 , 0 , 1 8 , 0 , 0 , 1 2 8 , 0 , 0 
11070 d*t»6.0,0.0.ft.0.0,0, 0 . 1 , 0 . 0 . 0 . 0 . 0 . 0 
11090 d»>» 1 , 3 . 1 . 1 , 1 , 1 . 2 . 2 , 0 . 0 . 1 . 1 . 3 . 3 . 1 , 1 
12800 d » t i l 4 . 4 . 1 0 . 8 , 3 . 1 3 . 5 . 7 
1300* d* t*120 ,165-1>41 .231 ,133 .1 .162 ,72 ,169 ,0 .133 ,251 .134 ,252-162 ,216 , 133 
13010 d » t , 2 5 3 , 1 3 4 . 2 3 4 . 1 6 8 . 0 177,253,145.251-2O0.208,249,230-. .52,232.224 

206,238.165,1-9-4.133.1.173.136.2-133-252-169-68-133.254 
™ 177,251.145.233.200.208.249-230-252.230 254 2«2 

d a t » 208-242 , l 73 . 2 , 221 , 9-3 , 141 . 2 , 221 . 173 , e , 22 l . 4 1 , 232 . 9 . 2 . 141 , 0 , 221 
15050 d > t * ! 6 9 . 1 9 . 1 4 1 , 2 4 , 2 0 8 . 8 8 . 9 6 
140OO d« t »7 , 12 ,127 .192-192 ,255 .102 .102 
14010 d" >2. 4 .43-234 .3 . 3-255-102.10.? 
14020 102.102,102 102,102.102.102.r .3 
14050 H>».«30;-. 102-10"'. 102.102. 102,102.252 

15000 d » t » 0 . 6 - O . 0 , 0 . 8 . 0 . 0 . 0 . 0 . 8 . 6 5 8 . 0 . 0 . 1 4 0 . 6 , 0 . 0 . 1 0 , 0 . 0 . 0 . 0 . 1 5 
t6OO0 d * t « 0 . 0 , 0 . 0 , 2 4 . 0 . 0 . 2 4 . 0 , 0 . 2 4 . 0 . 0 , 1 2 6 - 0 . " 
1601fi d-»t-» 1 3 3 , 0 , 0 . 1 3 3 . 0 , 0 . 2 3 5 . 0 , 0 , 1 2 6 . 0 . 0 . 6 0 . 0 , 1 . 2 5 5 
16020 d>t»128-3-235-192.3-126,192,3 .126-192-3-126,192.0-12*,0 
16030 d«» > 0 . 6 0 . 0 . 0 . 6 " . 0 . 0 , 6 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 
16040 d j * ' 0 . 0 . O - O , 1 2 6 , 0 . 0 , 1 0 2 . 0 O . 102 . 0 . 0 . 1 02 0,1 
lr.050 d.»t» 129 .128 .3 .102 . 192-3.102. 192, 3 . 0 . 192 . 1 . 129 . 128 . 3 .195 
16'>60 d » t j | 9 2 . 6 . 0 . 9 6 . 12-0,48- 13-129. 176-12. 129. 176. 13 129-176 
16070 -<<r > 14 .231 112-0 . 102 . 0-0 . 102 . 0 , 0 . 1 02 , 0 . 6 , 1 26 . 0 . 0 
16080 d- » t 40 ' 0 . 0 . 0 , 0 , 0 . 0 . 126-0 - 0 .195 .0-7 ,255 .224 .12 
16090 >0 4&. 12 .0 .48 .13 .235 .240 .6 ,102 .96 ,6 .102 .9- ; .- ; . 102 
16100 d » t *96-6 .102 .96 . 6-102 .96 .6 . 102 9 6 . 6 . 1 0 2 , 9 6 , 6 . 1 0 2 , 9 6 
16110 d » t * 6 . 1 0 2 . 9 6 - 6 , 1 0 2 , 9 6 , 6 , 1 0 2 . 9 6 . 3 . 2 V - . i 9 2 . 0 . 0 , 0 . 0 
16120 d * t » 0 . 0 . 0 . 0 . 0 - O . 62 255 .252 .15 .233 ,240 63.195-252,15 
16130 d »M129 r240 . 63 . 0 . 252 . 15 . 0 . 240 , 63 . 129 . 252-13 , 195 , 240 , 63 , 
16140 d»t r>5? • 15 .129.240• 6 3 • 1 2 9 . 2 5 2 . 1 5 . 0 . 2 4 0 , 6 x . 0 . 2 5 2 , 1 4 . 0 . 1 1 2 
16150 >62.0 .124,13 ,233.240.63-;-35-252.0-0-0.0-0,0 ,0 

16160 d» n 0 . 2 4 . 0 , 0 . 6 0 - 0 , 0 , 1 2 6 - 0 . 0 . 2 55 , 15 -112.253,31.25'-
16170 d*t*2S5.255-255-255.234.255-255.254.127.153.232.63 .133-232.31-133 
16IB0 d»f »248 .15 .255 . 240. i s . 195.240 . 15 . IS9 240.15-255-240 31 -->55.248 

161^0 d« ta31 255 ,248 . 63 . 227-252 .63 . 129 . 232 . 63-0 ,252 . 30 . 0 . 124 , 0 
16200 d » t » 0 , 1 . 128-0-7 . 192 . 0 , 13 . 224 . 128 . 63 . 224 . 254 . 255 . 224 , 255 
16210 d» t . 255 .224 ,127 .253 ,248-63 .253 .234 .63 .153 ,253-31 .153 .253 ,31 .133 
16220 d» *233 ,31 .233 ,234 . €3 • 195 252 ,63 .109 ,248 .63 ,255 .224 ,127 ,233 ,224 
16230 d-»tj 127 .235 .240 .127 ,135-240 .126 ,3 . 248 .56 . 1 . 248-0 .0 . 24y ,0 
16240 d » * > 1 4 . 0 . 0 , 3 1 . i2-8.240.31 - 195.248.31.231 248 .15 . 255 .248 .15 
I^250 dat >255 •240 .7 . 255 .240 .7 , 235 .240 .13 .153 ,240 .31 15 S•248•63.153 
I6260 d» t«232 ,127 .235-234,235 ,195 ,254 .253 ,109 ,254 ,127-235-232-51,255 .192 
1*270 d * t a l -25*-192-0-255 . 120 , 0-127 . 120 , 0 . 63 , 0 , 0 , 30 , 0 ,0 
16200 d«* > 1 -192 ,0 ,3 ,224 . 60 . 3 , 240 126,3 248.254 3-233. . ; 
16290 d> t«233-252 .3 .233 ,252 . -<.255.248.31 15'<-248.63-133.240 -127.153 
16300 d * t »240 .127 .255 .248 ,63 . 195-252 ,7 . 109 ,254 .1-235 ,233 ,1 , 253 , 235 
1*310 d»».*|,235. 3 1 . 0 . 2 5 4 . 0 . 0 , 2 5 2 . 0 . 0 , 1 2 0 . 0 0 . 0 , 0 . 0 
16320 d » t j 0 . 0 . 0 , 0 . 0 , 0 . 0 , 2 4 , 0 . 0 . 2 4 , 0 . 0 . 6 0 , 0 . 0 
16330 d»» >60-0 .0 . 126 ,0 . 0 . 126-0 .0-255 ,0 . 6-255 .0 . 1 . 255 
16340 d * t «128 l ..:-55.128.3,231 19,:. 3 .195.192 7 . 129 . 224 . 7 . 0 . 224 
16350 d.<» > 14 ,0 . 1 1 2 . 0 . 0 . 0 . 0 0 ,0-0 . 0 , 0 . 0 . 0 . 0 . 0 
16360 d « t « 0 , 0 . 0 . 0 . 0 , 0 1 4 . 0 . 1 1 2 . 7 . 0 . 2 2 4 , 7 . 1 2 9 , 2 2 4 . 3 
16370 d*t«193-192-3,231.192-1 -255-128. I -235 , 128 . 0 , 235 . 0 . 0 . 235 
16380 < i » t «0 . 0 , 1 ^ :6 . 0 . 0 . 126 ,0-0-60 .0 . 0 , 60-O .0 .24 . 0 
16-VS0 d « t * 0 . 2 4 . 0 . 0 , 0 . 0 . 0 - 0 . 0 . 0 0 . 0 , 0 , 0 - 0 . 0 
I6400 d J t>0 0 , 0 , 0 . 0 , 0 , 0 . 0 . 0 - 0 . 0 , 0 , 0 , 0 . 0 . 0 
16410 d j t . < 0 , 0 . 0 . 0 , 0 . 0 . 2 3 5 . 0 . 0 . 2 3 5 . 0 , 0 . 2 3 5 , 0 , 0 , 2 3 5 
16420 d » t » O . 0 . 2 5 5 . 0 . 0 , 2 5 5 . 0 , 0 , 2 5 5 . 0 , 0 , 2 5 5 , 0 , O , O . O 
16430 d * t » 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0 , 0 . 0 , 0 . 0 . 0 . 0 . 0 , 0 
16440 d » » . > 0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 , 0 
16450 d * t » 0 , 0 - 0 , 2 4 . 0 . 0 . 1 2 6 - 0 . 0 , 2 3 3 . 0 . 0 , 2 5 5 . 0 . 0 . 2 3 5 
16460 d « t » 0 . 0 . 2 5 5 . 0 , 0 . 1 2 6 - 0 , 8 • 2 4 , 0 , 0 , 0 . 0 , 6 . 0 • 0 
16470 d i t ' O . 0 , 0 - 0 - 0 . 0 . 0 . 0 , 0 . 0 , 0 . 0 . 0 , 0 , 0 , 0 
170O0 d» t *120 .165 .2 .208-3-76 .49 .234 .230 .251 .169-1 ,133 ,252 ,162-0 
17010 d ' t * 189 , 168-2 . 240 . 93 . 189 , 192 , 2 , 37-231 . 208 . 86 . 189 . 184 . 2 . 13 3 
17020 d-» t »254 ,189 ,176 .2 .133 ,233 ,48 .3 .222 ,168-2 ,138 .72 ,10-170 .189 
17030 d a t * f -208 . 70 . 253 . 144 . 2 , 229 . 254 . 70 . 253 , 144 j , 2 4 . 1O1 . 234 . 157 
17O40 d J t . l -208.173-16-208. 37.252• 133-180.168-189.0 .208.70 .253,144 
1705O d* t*5>229-254 .176 . I 136-70 .253 .144 .6 ,24 .101 ,254 .144 ,1 .200 
17060 d » t , j l 57 . 0-208 ,152 ,69 , 180 ,240 .8 . 173 .16-200 ,69 , 252 ,141 . 16-288 
1.O70 d » t »104 . 170 . 232 . 6 . 252 , 144 . 153 . 173 , 168 , 2 . 208-45 . 173 , 16 , 208 , 7 4 
17O80 d * t * l 73 . 0 , 208 , 106 , 170 , 172 , 1 . 208 , 169-O- 224 ,12/ 42 , 224 . 42 . 42 
17090 <*»>•» 1 9 2 , 1 7 6 , 4 2 , 1 9 2 . 1 0 3 . 4 2 , 2 3 , 5 . 1 3 . 0 , 2 2 0 , 7 3 . I S . 4 1 . 1 5 . 2 40 
17100 141.176-2-169.24 141.168-2.165.251.41-3-208.26 162 

17110 d « t . 1 , 1 8 8 - 2 5 0 , 7 1 . 1 3 6 , 1 0 9 . 1 7 8 , 2 , 4 1 . 4 , 2 0 8 , 2 . 2 0 0 , 2 0 0 , 1 5 2 , 4 1 
17120 d» t » 3 ,9 -68 .137 .230 ,71 .202 .16 .232 .173 .169-2 .208 .76 .123 .21 
17130 d » t a208 , 41 , 253 , 141 . 21 , 208 173 , 0 , 220 , 41 . 16 , 208 . 61 . 173 . 0 . 200 
17140 d*t>141-2-208-173.1-208-141.3,208 173 16 .208 ,106 .8 . 106 .40 
17I50 d » t *42 .42 .141 .16 .206 .173 .21-208 9 , 2 , 1 4 1 1 , 2 0 8 . 1 7 3 . 0 . 2 2 0 
17I60 d>»>73 ,255 ,41 ,15 ,208-3 ,173-176-2 .141 , i r r . 2 169 ,16 .141 .169 
17170 d« t*2 ,162-128-142 .4 .212 .232 .142 ,4 ,212 .238 ,40-208 ,76-32-130 
17100 d a t « 3 2 , 2 3 3 , 174 ,32 ,138 ,173 ,32 ,247 .183 ,<»6 .234 .234 .234 .234 .234 ,234 
17190 d » t » l - 2 . 4 . 8 . 1 6 . 3 2 . 6 4 , 1 2 8 . 2 5 4 . 2 5 3 , 2 3 ! . , 4 7 - 2 3 9 . 2 2 3 . 1 9 1 . 1 27 
17200 d * t »120 . 32 . 32 . 129 . 173 , 21 . 200 , 57 , 36 , 129 , 141 , 21 •208 , 8 f e . 96 , 234 
17210 d . f >120,32,32.129.173-21 208 . 25 , 48 . 129.141.21 -20?-.88.96.234 
172^0 d> • a 120 ,32 ,32 .129 ,72 ,152 . 72 • 32 - 32 -129 • 152.72, 32 32.12-» 1 c-2 
17230 d« t > 10 • 170. 104 . 1 *"'7. 1 208 , 104 . 137 , 0 . 208 , 104 . 201 , 1 , 173 , 16 . 208 
17240 d » t *57 . 36 . 129 , 144 .3 ,23 .48-129, ! 4 i , 16 .206 .68 .96 . 2?4. 234.23-1 
17250 d»».» 120,169.4 ,133-98. 162 .4 .173 .21 . . lO®.37 .98 ,240 .108 ,173 .16 
17260 d»» .1208.37,98.201,1 -189 . 0 . 208 , 106 . 36 . 233 . 8 , 74 . 74 . 99 
17270 d i t * 1 8 9 . 1 . 2 0 8 . V > . 2 3 3 . 4 6 , 4 1 248 . 72 . 133 . 100 . 169 . 0 . 6 . 100 . 4 2 
17280 d»t«6.100,42.168.104.24 101 .99 .144 .1-2O0,24 ,101 .100 144.1 
17290 d11^200 ,133 .167 ,133 ,169-24 .132-105 ,68-133 ,168 .105 ,148 .133 ,170 160 
U300 d » t *0 , 177 , 167 . 201 - 108-208.35.134,99-162,3 ,188-20-130,189.24 
17.j l0 d««-*130.145 167. 169.252- 145- 16^-20. - 16.241 162. 3- 142 .8 .212 . 162 
7320 «»>4.142.11 .212.232-142.J 1 . 2 12 . 166 , * 9 . 2 32 . 232 . * . 9 8 . 1 44 . 13 3 

17330 d « t » 0 8 . 9 6 . 0 , 0 . 0 . 1 40 .4 j . 129 .130-131 1 3 2 . 0 . 0 , 0 . 0 
I 7340 d » t «17 3 ,21 208 ,72 ,133 ,232 -173,0 208,172 ! 206 -162 ,14 .32 .112 
17^50 d « » »130-144 . 2 . 38 . 171 . 104 . 10 . I 0 , 133 . 252-41 , 8 . 240 , 13 , 173 ,2 
17360 d » M 2 0 8 , !62 10.32.112-130,176- « . ^ . 4 0 . -4.138,74 

17370 d a t . 170.169-241 157. 39-20?. 169-15-157,176.2. 16"-. 1. 157-1*8.2 
I7380 d»«>169,0-141.169-2-76,49 . 34.234-0.0,0,0.0,0.0 
17390 d . t > 1 3 3 . 2 5 3 . 1 3 2 . 2 5 2 - 1 - 1 4 30,189 1,208.56-229-254,201 -8 
17400 d , t . 144 .4 . 201 .247 !44 , I f 1 89 , 0 . 20 ^ , 36 . 229 , 23 • ,!01,f• • 144 -i 
17410 d«»,r20l . .-47 .144 .2 ,S6 .o6 .202 .202 .224 ,3 ,176 .21* .<»6 • 
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Educational So f tware 

BUSINESS COMPUTERS 
A p r « o t F l E C637 l £ 6 1 4 l £ 6 5 8 Apr icot Ft £ 8 9 4 
ICS70) £ 9 3 3 Epson PXB £ 9 0 0 IE873I f 8 9 2 
Commodo re P C 1 0 £ 1 5 9 5 <£1564 ) £ 1 6 6 4 
Commodore PC20 f 2 5 7 3 l £ 2 4 8 5 l £2685 . Sanyo 
M8C 775 £ 1 9 2 0 (C1899I £ 1 9 9 9 Canon A 2 0 0 C 
£ 1 6 0 9 (£1586) £ 1 6 8 6 . Sanyo M B C 6 5 0 £ 7 2 3 
(£6991 £ 7 9 9 Sanyo M B C 5 5 0 2 £ 9 7 5 (£939) 
£1039 Sanyo MBC555-2 £ 1343 I f 1322) £1422 . 

ORIC AND SINCLAIR 
COMPUTERS 

MCP40 Oric printer ^plotter £ 1 0 9 l £ l 1 0 l £122 . 
Sinclair pocket TV £97 l £ 9 5 l £ 1 01 Sinclair QL 
Computer f 3 7 4 |£365) £386 . QL Floppy disc 
interlace f 1 0 7 |£103 l £109 3 5 " <*se drrve to suit 
this interlace f 177 |£1 761 f 196 Sinclair Spectrum 
Plus C o m p t e r 48K £ 1 2 3 ( f l 2 7 ) £ 1 4 7 OnB.no. 
48K Sinclair Spcct rum £ 8 9 l £ 9 5 l £ 1 1 6 Kit to 
upgrade the Spectrum to Soectrum Plus £ 3 0 (£301 
£40 Microdrive £49 (£50) £ « 0 RS232 inter lace 
1 £49 ( f 5 0 ) £ 6 0 Special o f fer : Microdr ive t 
Interlace 1 4 cartr idges £97 l £ 9 9 l £ 1 0 7 Blank 
mcrod i rve cartr idges £2 -50 l £3 l £4 . Spect rum 
floppy disc interlace Isee Cumana disc sect ion (or 
suitable disc drives) £97 l £ 8 9 l £ 9 9 Interface 2 
£20 4 5 I£201 £24 . 32K memory upgrade hit (or 
16K spectrum iissue 2 and 3 only) £31 (£281 £ 3 0 
Spectrum Centronics printer interface £46 l £ 4 2 l 
£47 ZX printer has been ropfaoed by the Alphacom 
32 £71 l£69 l £82 ZX81 computer £35 l£35 l £45 

COMMODORE COMPUTERS 
Commodore 64 £ 1 6 1 (£159 ) £ 1 8 9 Convertor to 
allow most ordinary mono cassette recorders to be 
used wi th ttie Vic 2 0 and the Commodore 64 £9 78 
I £91 £11 Commodore cassette recorder £43 (£441 
£50 Centronics prinler interface for V i c20 and the 
Commodore 64 f 4 5 (£41) £46. Oisc dr ive f 191 
(£186) £217. 

AMSTRAD. ATARI . 
ENTERPRISE AND MSX 
COMPUTERS 
Amatrad 4 6 4 Colour £ 3 4 2 (£348) £ 3 8 8 Amatrad 
4 6 4 Greer, £ 2 3 2 l £ 2 4 7 l £287. Amst rad 664 
Colour £ 4 3 9 l £ 4 3 1 l £48 1 Amst rnd 6 6 4 Green 
£331 (£332) £ 3 8 2 Atari 130X£ computer £ 1 5 8 
(£163) £183 Atari 520ST computer £634 |£616) 
£656. Atar i 800XL computer • recorder £ 1 2 0 
(£123) £ 1 4 3 Atar i 800XL Computer » disc dr ive 
£ 2 2 9 I f 2301 £ 2 6 0 Atan data recorder £34 ( f 3 7 ) 
£47 Atari disc dnve £172 l £171 ) f l 9 1 Ala. . 
1 0 2 0 p la te r £93 I£99I £115. Enterprise 64 
convu le r £172 l £170 l £190. Enterpr.se 128 £ 2 3 3 
( f 2 2 9 ) £249 . Goldstar MSX I I 3 8 (£138) £ 1 5 8 

ACORN COMPUTERS 
Acorn Electron £ 1 1 9 I f 1191 £ 1 3 9 SBC Model 8 
With (ree spooch i/f £ 3 45 l £ 3 3 3 l £373 . New 64K 
BBC Model 8 Plus w i th doubie denorty dsc interface 
£ 4 9 7 (£4841 £ 5 1 4 Aco«n d.sc iff + DNFS £97 
l £ 9 5 l £ 1 0 0 See tMlow for suitable d.sc dr.ves 
Colour monitor £ 1 8 8 (£228) £ 2 6 8 

C U M A N A DISC DRIVES 
To suit disc interfaces of &ncla» Spectrum and 88C 
8 Single 4 0 track s«(*e fcded f l 17 ( f 1201 f 150. 
4 0 t r double sided £ 1 4 9 ( f 1 4 9 ) f 1 7 9 . 8 0 tr ds 
f 166 ( f 166) £ 1 9 6 Dual 4 0 tr i s f 2 0 9 ( f 2 1 1 > 
£251 . 4 0 tr ds £ 2 85 (£283) £323 . 8 0 t r ds £ 3 0 7 
( f 3 0 4 ) £344 

PRINTERS 

New Epson LX80 £ 2 4 9 | £ 2 4 9 l £ 2 8 2 Tractor for 
L X 8 0 £ 2 5 I f 3 3 ) £ 5 3 . M C P 4 0 4 Co lour 
pr inter/plot ter £ 1 0 9 (£110) £122 . Brother HR5 
f 148 ( f 152) f 184 Brother M 1 0 0 9 £20 1 (£203) 
£234 . Shmwe CTI CPA80 £ 2 1 8 (£222) £258, 
Cannon PW10B0A f 3 0 9 ( f 3 0 6 ) £ 3 5 6 8rother 
EP22 £13 5 11 1 241 f 1 4 4 B ro i l e r EP44 t"2 1 2 
(£2081 £ 2 2 8 

SWANLEY ELECTRONICS 
The computer Export Specialists 

Dept. YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ, England 
Tel: SWANLEY (0322) 64851 

Official order* wetoome UK prices are shown ton and vicAode posf and VA J The second price m brackets 
u lor expon custom*/, m f wope and incAjdes insured airmail postage. The th\rd p/iC* t* lot e*port customers 
oottvle Europe Itnciuding Austral ia etc I and includes m»v red airmail postage 

M A I L ORDER 
PROTECTION SCHEME 

If you order goods from Mail Order advertise-
ments in this magazine and pay by post in 
advance of delivery. Your Computer wil l consider 
you for compensation if the Advertiser should 
become insolvent or bankrupt, provided that: 
(1) You have not received the goods or had your 

money returned; and 
(2) You write to the Publisher of of Your 

Computer summarising the situation not 
earlier than 28 days from the day you sent 
your order and not later than two months 
from that day. 

Please do not wait until the last moment to inform 
us. When you write, we will tell you how to make 
your claims and what evidence of payment is 
required. 
We guarantee to meet claims from readers made 
in accordance wi th the above procedure as soon 
as possible after the Advertiser has been declared 
bankrupt or insolvent. 
This guarantee covers only advance payment sent 
in direct response to an advertisement in this 
magazine not, for example, payment made in 
response to catalogues etc., received as a result 
of answering such advertisements. Classified 
advertisements are excluded. 

BBC Micro 
Tape, 4 0 / 8 0 t rack Disc. 
Econet compat ib lo . 

ZX Spectrum 
Commodore 64 
Electron 
unexpanded Vic 
ZX81 • Apple • PET 
NEC PC8201A 
Dragon (book only) 
All software for the 
above computers. 

M I C R O ENGLISH <BBC. E lec t r on l . C o m p l e t e Engl ish L a n g u a ge self t u i t i on 
and rev is ion course , t o 0 Level , o f 2 4 p r o g r a m s . Inc ludes " s p e a k - a n d - s p e l l " 
real s p e e c h (no e x t r a s requ i red) . £ 2 4 0 0 . 
M I C R O M A T H S 2 4 p r o g r a m rev i s i on or s e l f - t u i t i o n c o u r s e to 0 - L e v e l . 
I nc ludes 5 9 T o p i c s p l u s t w o books . £ 2 4 . 0 0 . 
A N I M A T E D A R I T H M E T I C Teaches u s i n g m o v i n g co lour p i c tu res Inot w o r d s ) 
A g e s 3 - 8 . £ 6 . 5 0 (d isc £ 7 . 5 0 l . 
B R A I N T E A S E R S B o o k o f IQ t e s t s a n d p u z z l e p r o g r a m s . £ 5 . 9 5 
". . excellent" E D U C A T I O N A L C O M P U T I N G . 

• I m m e d i a t e d i s p a t c h M i c r o M a t h s , M i c r o Eng l ish . M e g a M a t h s a n d M a s t e r 
M a t h s . Phone or send o rders or reques t s for f ree g lossy co lour ca ta logue to : 

L C L DEPT. Y. 

26 Avondale Ave. 
Staines, Middx. 
Tel: 0784 58771 
2 4 hrs . Orders 

World leaders in educational software 
(distributors in 24 countries.) 

E3 B 
TRADE DISCOUNTS 

NEW HOTLINE SERVICE 
• A S SEEN O N * 
T V 

BETA BASIC 3.0 
8PECTRUM 48K 

S I N C L A I R USER. JAN. 85 ( A B O U T RELEASE 1.8): " H A S ESTABLISHED ITSELF AS THE 
S T A N D A R D E X T E N D E D BASIC FOR THE S P E C T R U M . . . T U R N S S INCLAIR BASIC FROM A 
G O O D VERSION OF THE L A N G U A G E T O A F A N T A S T I C O N E * NOW. WITH RELEASE 
3.0. B E T A BASIC BECOMES P R O B A B L Y T H E MOST POWERFUL BASIC A V A I L A B L E 
O N A N Y 8 -B IT MICRO.' 

• P R O C E D U R E S - a t e r r i f i c i m p l e m e n t a t i o n tha t le ts you ex tend your Basic! No PROC 
keyword I * needed; e.g. you can use commands l ike: swop a,b or d raw_box 10,20,5 or 
addup b l ),»um. Wi th parameter passing by value o r by re fe rence ( Inc luding ar rays l , 
L O C A L var iables and recurs ion . 

• Up t o 128 WINDOWS w i t h the i r own a t t r i b u t es and cha rac te r size. 

• A N Y C H A R A C T E R SIZE (g iv ing f r o m I t o 64 or more chars/ l lneM. 

• L ISTINGS w i t h op t iona l a u t o m a t i c Inden ta t ion of loops, procedures, IF, e t c . Work* 
on ex i s t i ng Spec t rum Bask: p rograms too.' 

• K E Y W O R D S ( Inc lud ing the Spec t rum B a n c ones) can a l l be en te red by typ ing them 
In f u l l , or by the "s ingle e n t r y * method, or b o t h in the same l ine. 

• A fu l l range of T O O L K I T commands. • E X C E P T I O N A L A R R A Y and STRING handl ing. 

• Many power fu l G R A P H I C S commands. • E X C E L L E N T EDITOR - fast an d convenient . 

• M I C R O D R I V E commands a re improved and much easier t o use. 

• O T H E R FEATURES, new o r improved, are t o o many t o f u l l y l i s t : DO - L O O P s t ruc tu re 
w i t h WHILE . U N T I L and EX IT IF; A L T E R . A U T O , B R E A K . C L E A R . C L O C K . C O N T R O L 
CODES. DEF KEY , DPOKE, D R A W TO, EDIT. ELSE , F ILL , GET, JOIN. K E Y I N , m u l t i - L E T , 
LIST a s l icer , LIST D A T A , ON. O N ERROR. OVER 2. P O K E string;.. POP. R E A D L INE . 
REF, R O L L . S C R O L L . SPLIT. T R A C E USING. Faster GOTOs. GOSUBt and F O R - N E X T loops. 

• 26 P O W E R F U L FUNCTIONS: A N D . O R , XOR, D E C , HEXS, BINS; fast S I N E COSE. 
R N D M ; C H A R S . NUMBER. DPEEK, F.Or, F I L L E D , I N A R R A Y , INSTRING, ITEM. LENGTH. 
M E M O R Y * . MFA1. M O D . S C R N * . S H i r T S , STRINGS. T I M E * . USING* . 

• Spec t rum Basic c o m p a t i b l e - you can run ex is t ing programs. Trans ferab le t o M i c r o d r i v e . 
Wafad r i ve and o ther specia l versions ava i lab le. 

• Comprehens ive A 5 - s i * o manua l . More than 80 pages, packed w i t h examples. 

• To show ' you th<- power of Be ta Basic 's exce l len t procedures, we inc lude on cach tape a 
FREE T U R T L E GRAPHIC S package.' 

• Upgrades t o Release 1.8 cus tomers : I f you bought d i r ec t f r o m us. there Is no need t o 
r e t u r n your casset te - just quo te the (approx imate ) o r ig ina l purchase date w i t h your o rder , 
o the rw ise re tu rn your casset te and name your suppl ier . The upgrade pr ice of £6.95 
(£7.50 overseas) Includes a new manual . Release 1.8 rema ins ava i lab le , at a reduced 
p r i ce of £8.95 (£9.50 overseas). 

• T R A N S F O R M your Spec t rum w i t h BETA BASIC 3.0 for just £14.95 Inc lus ive! I £ I 5 . 5 0 
overseas). Or I f you want t o know m o r e about the p rogram, send us un S.A.E. 

(T ICK AS A P P R O P R I A T E ) PLEASE SEND M E 
| | B F T A BASIC 3.0. P A Y M E N T OF £14.95 (OR £15.50 OVERSEASI IS ENCLOSED. 
I I B F T A BASIC 3.0 U P G R A D E . P A Y M E N T O F £6.95 (£7.50) IS ENCLOSED. 
I | BETA BASIC 1.8. P A Y M E N T OF C8.95 I£9.50) IS ENCLOSED . 
| | M O R E I N F O R M A T I O N O N . I H A V E / D O NOT H A V E RELEASE 1.8 A L R E A D Y . 

A S T A M P E D ADDRESSED ENVELOPE IS ENCLOSED. 

92 O X F O R D RD. 
MOSELEY 
B I R M I N G H A M 
B13 9SQ 
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CHARLIE CHAN 
VISITS THE WOK 
IMAGINE THE s i tua t ion , there you are w i t h 

your hot steaming rice in lotus leaf ready to tuck 

i n t o your favour i te mea l o f the day w h e n you 

realise that there are n o woks to cook your repas 

in a nd wha t ' s more , n u m b e r one son is n o 

where in sight so it looks l ike you ' l l have to get 

those woks yourself . 

Untold nasties lurking 
T h e only way you can get a wok at such short 

not ice is to go to the o ld w o k factory once 

owned by M r W o o . However , this is not as easy 

as it seems because there are u n t o l d nasties 

l u rk i ng in the shadows o f each o f the factory's 

rooms. I n al l there are 15 screens a nd 15 woks 

to col lect , bu t i f you f i n d any screen too hard 

s imp l y press the R e t u r n key a nd you wi l l go 

on t o the next screen. O f course, y ou w i l l ga in 

no po in ts for you r efforts i f you d o th is . 

The re are five di f ferent nasties — listed in 

the ins t ruc t ions — all o f w h i c h are an ima ted 

and all o f wh i c h you have to avo id because the 

FACTORY 
Brian Lewis with an oriental orgy of violence on the BBC. 
slightest t ouch can k i l l , a n d you can also d ie 

f rom fa l l ing too far. 

Each o f the l ist ings shou l d be typed in a nd 

checked a nd then saved one after the other o n 

the same tape, bu t make sure you have a copy 

o f l ist ings 2 a nd 3 before you r u n t hem as they 

conta in mach ine code and a mistake cou ld cause 

a bad p rog r am r u i n i n g all you r hard work typ-

ing in the game. I f the listings appear qu i te long 

r emember that the game has to store data for 

15 screens wh i c h , even after massive compress-

ing , is sti l l qu i t e leng thy . 

As w i t h all such games the contro ls are a 

s imp le left, right a nd j u m p type wh i ch may take 

a sma l l a m o u n t o f t ime to get used to because 

the longer a d i rect iona l key is pressed the 

farther the j u m p goes in the appo i n t ed direc-

t ion . T h i s t echn ique mus t be mastered to clear 

certain sheets. 

I f B B C users w ish to type in and play Charlie 

C h a n Visits the W o k Factory they merely have 

to increase the values o f the X a nd Y registers 

in l ine 320 o f the second l i s t ing , their exact 

value wi l l have to be f ound t h rough experiment. 

I w o u l d l ike to apolog ise here a nd n o w for the 

sequence that occurs after all the lives are lost. 

Listing 2. 
IOFNVELO^E11 .1 . 2 , 1 . 2 . 1 . 1 . 0 , 126 . 0 , 0 , -126 ,126 , 126 
20DATA40 . 20 . 40 . 10 . 40 , 10 . 52 . 10 , 48 . 10 . 40 . 10 , 48 . 20 , 32 . 

10 ,Z0.40 
. 0DATA8B .10 . 08 , 20 . 88 . 20 , eB , 10 . 08 . 10 . 100 , 10 , 96 . 10 . 88 

. 1 0 . 2 0 , 0 0 . 10.68. :.0 
40DATi*4tf. 20 ,40 , 10 .40 . 10 .52 . 10 ,48 , 10,-10, 10. 4 8 , , 32 . 

1 0.1-0. 40 , 80 , 1 0 , 0 8 , 2 0 , 8 8 , 2 0 , 8 0 , 10 ,00 , 10, 100. 10,9t>, 10,88 
, ! 0 , 9 6 . 2 0 . 8 0 . 1 0 , 6 8 , 3 0 

50DATA52 , 40 . 48 , 40 . 40 . 13 , 32 , 20 , 32 , 10 . 52 . 40 , 48 . 40 . 40 , 
13 ,32 ,40 

e.0DATAl .0 .11 , 2 5 5 , 4 0 . 0 , 15.0 
'0fve=.rORE20:FORT -01O97:FfEADD: T?&4000«D: NEXT 

80RESTORE603 FGRT=0TO7: RE ADD: T"*E<4062»D: NE >iT 
r'0-'t,«950-r0:''S-VS1 =0 

I 00FORT=0 102S rep2: PV.=«<406Aj [ OPTr 
1 10D£C?<950: LDA&950I BNEnosound: LL)A#2 1: L D* #5: JSR&FF 

F4 
120INC&9S1: I NC?<951 : LDX?<951 : L DAt.4000 , X: STA?>4066: LDA&4 

001 . X:STAfc950iLDA<i7jLDXI»&62iLD/«M.40:OSR«<FFF 1 : l DM-V951 :L 
MP*"6:BEOend 

130.nosound RTS 
140. end t_DA*254: STAt.1>51: 
1501 
1 :>0NE >. T 
1 •0CHAIN"" 

Listing 1. 

1MODE4 
2REM IMPORTANT:: CHECK BEFORE RUNNING ' 

* 10VDU23,128,254,254,254,0,239,239,239,0,23,129,0,0, 
0,0,255,126,60,24 

20VDU23,130,60,94,239,255,255,255,126,60,23,131,36. 
36,36,165,102,0,0,0 

30VDU23,132,60,126,255,0,72,149,106,165,23,133,0,12 
6,255,126,0,255,126,60 

40VDU23,134,36,60,36,60,36,126,195,90,23,135,90,195 
,126,36,60,36,60,36 

50VDU23,136,255,129,145,185,147,133,181,181,23,137, 
181,181,133,147,185,145,129,255 

60VDU23, 138, 16,56,.124, 120, 124, 120, 124, 120,23, 139, 12 
4,60,24,126,255,255,66,231 

70VDU23,145,60,94,239,255,255,255,126,60,23,146,36. 
66,129,129,231,0,0,0 

80VDU23,14 7,0,0,0,60,126,255,72,149,23,148,106,165, 
126,255,126,255,126,60 

90VDU23,149,60,36,60,36,60,126,66,219,23,150,219,66 
,126,60,36,60,36,60 

100VOU23,151,255,129,169,145,171,133,181,181,23,152, 
181,181,133,171,145,169,129,255 

110VDU23,153,4,14,31,30,31,30,31,30,23,154,31,15,6,1 
26,255,255,231,0 

120ENVELOPE1,1,1,-5,2,10,1,10,126,0,0,-126,126,126 
130ENVELOPE2,1,20,30,100,1,2,1,126,0,0,-126,126,126 
140DATA0,0,0,0,17,0,0,0,17,51,119,255,255,240,176,20 

8,0,136,204,238,255,224,160,96,0,0,0,0,0,0,0,0,0,0,0,0 
,0,17,51,51,240,112,64,48,17,255,255,119,224,192,80,14 
5,17,221,255,255,0,0,0,136,136,136,136,0,51,51,51,16,0 
,0,0,0,51,51,3,3,3,35,34,102 

150DATA136,136,8,8,8,136,204,0,0,0,0,0,0,0,0,0 
160DATA0,0,0,0,0,0,0,0,0,17,51,119,255,112,80,96,136 

,204,238,255,255,240,208,176,0,0,0,0,136,0,0,0,0,0,16, 
51,51,51,51,17,112,48,32,16,17,119,255,255,240,224,32, 
192,0,255,255,221,0,0,0,0,0,0,136,136,0,0,0,0,0,0,0,0, 
51,51,3,3,3,35,102,0,153,153 

170DATA25,24,8,136,136,204,136,136,136,0,0,0,0,0 
180DATA&11 ,0,1,0,2,0,5,0,Ml,0,2,0,9,0,1,0 
1 90 J •/.=&5200 
200RESTORE 1 40: FORT7.=0TO207: READD: T7.?JX-Di NEXT:sou=JX 

• 192:sOu2=sou+8:M-/.-sOu2+8:FORT=0TO2STEP2:Py.=M-/.: tOPTT 
2101-DAM&90: STA&70: LDA1M.73: STA&71: LDA*0: STA&72: STA&76 

: ST Ait 77: STA&79:STA&7C: STA8.9C: LDA*2: STA&73: LDA*J "/C MOD25 
6: ST A!. 74: LDA* JVC DIV256: ST A&75: LDA**80: STA&9D: LDA*?.78: S 
TA«*9E 

220JSRdis:.start LDASc7C: CMP*4: BMI j 1 :JMFnoleft: . jl 
230JSRCHr l : CPX*S>FF: BEOnor l ght: LDA*-V81 : LDX M&BD: LDYU&F 

F: JSR&FFF4 : CPY*!«FF : BNEnor I qht: JSRd i s: CLC: LDA&70: ADC*8: 
STA&70: LDA8«71: ADC*0: STA&71: INC&72: JSRam : JSRdi s: JSRSOU 
2 

240.norlght JSRchLE:CPX*?-FF:BEOnolef t:LDA*&81:LDXMS.9 
E:LDY*&FF:JSR&FFF4:CPYW&FF:BNEnolnft:JSRdis:SEC:LDA&70 
: SBC*8: STA8.70: LDAR.71: SBCM0: Sf AS.7 1: DEC&72: JSRani : JSRdi a 
:JSRS0U2 

250. nol eft JSRcheck: CPX *«.FF: BEQno jump: LDA&77: CMP* 1: 6 
EQno jump: LDA*8<81 : LDX*?.FF: LDY *!«FF: JSR?<FFF4: CPY*t<FF: BNEn 
ojump:JSRjump 

260. no jump LDA&77:CMP*0: BEOnS: JSRJUMP 
270. nS LDAM£<81 : LDY*&FF : I DX*8<B6: JSR&FFF4 : CPY*S<FF : BNEH 

S: RTS: . HS JSRchecK: CF-X*?<FF: BNEel : JSRHOLE 
280. el LDAJ<72: CMP*34 : BNEg 1 : JSRacore: JSRscorc: JSRacor 

e: JSRscore: RTS: .ol LDA&7C:CMPK&FF: BNEhl: LDA* 10: STA8.79: 
PTS: .hi LDXH0: JSRenemy: CPX*&FF : BNEuU2: STX?<79: RTS: . uU2 
JSRdelay:JMPstart 

290. dis LDY*0:.A LDA <8<70) , Y: EOR <8.74 ) , Y: STA <&70 > , Y: IN 
Y: CPY*32: BNEA: CLC: LDAJ.70: ADC*«.20: ST A?<4D: LDA?<7 1 : ADC*1: S 
TA&4E: . B LDA<?.4D) , *:EGR<?.74) ,Y:STA(&4D) ,Y: INY:CPY*64:B 
NEB:CLC:LDA&4B: ABC*?-20,: STA8-4D: LDA?«4E: ADC* 1 : STA&4E: .C L 
DA (t/4D) , Y: EOR (?«74) „Y 

~00ST A li<4D > , Y: INr:CPY*9o: BNEC: RTS 
310. an» LDAS.76: CMP* 1: BEQac : CLC: LDA&74: ADC*96: 5TA&74: 

LDA*<7S:ADC#0:STA?,75:LDA*1 : STAi<76: R1 S: . st SEC: LDA&74 : SB 
C*96: STA&74 : LDA8.75: SBC*0: STA&75: LDA*0: STA?-76: RTS 

320.delay LDX*100:.D LDY«150:.E DEY:BNEE:DEX:BNED:RT 
S 
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330. check LDX*0: LDA?<77: CMP* I: BEQF:CLC: LDA8.70: ADC*8<C0 
: STA*<4D: LDAV7 1:ADC*3:STA&4E:LDY*8: .E LDA<&4D> ,Y:AND*15 
:BEOH:1NX:.H IN<r: CPY*24: BNEE: CPX*0: BEOdrop: . F LDXM0:LD 
Afc7C:CMP*8:BMIi 1 : LDA*?<FF: STA&7C: RTS: . i 1 STXS«7C:RTS 

3 4 0 . drop INC&7C: DEC&73: JSRdi s: J S R a m t CLC: LDA&70: ADC* 
8.40: STA&70: LDAS.71 : ADC* 1: STA&711 JSRdi s: LDX*««FF: RTS 

3 5 0 . j u o i p LDA*1:STA&77:LDA*0:STA«<78: JMPSOU 
360. JUMP LDAS.73« CMP*23: BPLend t I NC&78 : LDA*78 s CMP*5: BP 

Ldown: INC&73 
370JSPdi s: SEC: LDAE/70: SBC*?<40: STA&70: LDA&71: SBC* 1: STA 

V71:JMPdia 
380. down LDA&78:CMP*6: BEQend: RTS: . end LDA*0: STAI«77: R 

TS 
390. SOU LDA&953: CMP*&FF: BEOz Z2: LDA#7: LDX*sou M0D256: 

LDYWsou DIV 256:JSR&FFF1:.zZ2 RTS 
400. CHr i CLC: LDA8.70: ADC*32: STA&4D: LDA&71: ADC*0:STA&4 

E:LDY*0: .al LDA<*4D> ,Y:AND*15:BNEhit: INY:CPY*8:BNEal: L 
DX*0:RTS: .hit LDX*&FF:RTS 

410. chLE SEC:LDA&70:SBC*8: STA&4D: LDAI»71 : SBCW0:STA&4E 
:LDY*0:.bl LDA(&4D>,Y:AND*15:BNEhit:INY:CPY*8:BNEb1:LD 
<*0:RTS 

420. SOU2 LDA&953: CMP*8<FF: BEQz Z2: LDA*7:LDX*sOu2 MOD25 
6:LDY*s0u2 DIV 256: JMP?<FFF 1 

430. checK LDA&70: STAt<4D: LDAI«71 : STA&4E: LDY#0: . c 1 LDA < 
&70> , Yi EOR < t<74) , Y: BNEsee2: .dl I NY: CPY*24: BNEc 1: LDXM0: R 
rs 

440. see2 AND*15: BNEd 1: LDX*8cFF: RTS 
450. HOLE LDY*21:.fl LDA*31: JSR8.FFEE: LDA*19: JSRSrFFEE: 

TYA: JSR&FFEE:LDA*32: JSR&FFEE: INY:CPY*25: BNEf 1: JSRdi s:L 
DA*31: JSR&FFEE:LDA&7B:JSR&FFEE:LDA&7D: JSRfcFFEE:LDA*32: 
JSR&FFEE:JSRdi s:JMPscore 

460. enemy LDY*0:.ki LDA8*D60,Y: STA&A60, Y« INYiCPY*7: BN 
Ekl:JSRENE:JSRDIS2:LDY*0:.11 LDA&A60,Y:STA&D60,YiINYiC 
PY*7:BNE11 

470LDY*0: .ml LDA8.D70, Y: STA8.A60, Y: INY: CPY*7: BNEml: JSR 
ENE: JSRDIS2:LDYM0: .nl LDA&A60 f Y: STA&D70, Y: INY:CPY*7:BN 
En 11RTS 

480.ENE JSRread 
490LDY*0:TYA: .si STA(«.4D) ,Y: INY:CPY*16: BNEs 1: CLCi LDA 

&4D: ADC*«.40: STA?<4D: LDA&4E: ADC*1: STA8<4E: . 11 LDY*0: TYA: . 
ul STA <&4D> ,YiINY:CPY*16:BNEu1 

500LDA&A66: CMP* 1: BEQ1 t-i t CMP*2: BEOr i g: CMP*4: BEQup: CMP 
#8:BEQdow:RTS 

510. 1 ef DEC&A60: LDA&A60: CMP&A64: BEOrev: RTS: .rig INC& 
A60: LDA&A60: CMP&A62: BEQrevx RTS: .up DEC&A61: LDAS.A61: CMP 
3<A65:BEQr ev:R TS: . dow INC&A61: LDA&A61 : CMP&A63: BEOrev: RT 
S 

520. rev LDA8.A66: CMP* 1: BEQLEF: CMP*2: BEOR 16: CMP*4: BEQU 
P:CMP*8:BEQDOW:.LEF LDA*2:JMPDO:.RIG LDA*1:JMPDO:. UP L 
DA*8:JMPDO:.DOW LDAM4:.DO STA&A66:RTS 

530. read LDA*0: STA8.4D: LDA«fc58: STA&4E: LDY8.A60: . ol CPY 
*0: BEQp 1: CLC: LDA8.4D: ADC* 16: STA8.4D: LDA&4E:ADC*0: STA8.4E: 
DEV«JMPol:.pi LDY«.A61:.ql CPY*0: BEQr 1: CLC: LDA&4D: ADC*fc 
40: STA&4D: LDA!»4E: ADC* 1: STA&4E: DEY» JMPq 1: .rl RTS 

540.HIT LDX*&FF:RTS 
5 5 0 . D I S 2 JSRread:LDY*0: . a a l LDA(8»4D) ,Y: BNEHIT: INY:CP 

Y* 16: BNEaa 1: CLC: LDA?<4D: ADt«&40: ST A&4D: LDA8>4E: ADCW11 STA 
? < 4 E : L D Y # 0 : .bbl LDA(8.4D) , Y J BNEH IT: INY: C P Y # 1 6 * BNEbb 1 

560SEC: LDAV4D: SBC#fc40: STA«<4D: LDA8.4E: SBC» 1: STAS.4E: LDY 
#0: . cc 1 LDA <&9D) ,Y:STA(«.4D) ,Y: INY: CPY« 16: BNEcc 1: CLC: LD 
A?.4D: ADCM&40: STA&4D: : LDA&4E: ADC#1 : STA8.4E: CLC: LDA8.9D: AD 
Cttl<40: STA&9D: LDA8<9E: ADC#1: STA&9E: :LDY»0: .ddl LDA<8<9D> , 
Y:STA < &4D) ,Y:INY:CPY«16 

570BNEdd 1: SEC: LDA8.9D: SBC«8.40: STA&9D: LDA&9E: SBC*1: STA 
S»9E: I NC««9C: LDA«<9C: CMP# 10: BNEx 1: LDAW0: STA&9C: LDAS.9D: CMP 
#««B0: BEQyl: LDA#««B0: STA«<9D: LDA08.79: STAS.9E: RTS: . v 1 LDA««< 
80: STAI«9D: LDA#?»78: STAt«9E i . x 1 RTS 

571. score INC«.B1: LDA&Bl: CMP* 10: BNEshow: LDA«0: STA8.B 1: 
INC&B2: LDA&B2: CMP* 10: BNEmhow: LDA*0: STA&B2: INC8.B3: LDAS.B 
3: CMP* 10: BNEshow: LDAN0: STA&B3: INC8.B4: LDA«<B4: CMP* 10: BNE 
show:LDA*0:STAfcB4: INCI-B5 

572. show LDAN31: JSR&FFEEl LDA*8: JSR8.FFEE: LDA*28: JSR?<F 
FEE: LDY*3: . zz2 CLC: LDA?»B0', Y: ADCW48: JSR&FFEE: DEY:CPY*S«F 
F:BNEzz2:RTS 

5 8 0 1 : N E X T 

581PRINTTAB(0,15)i"Wei I you ' 11 just have to do witho 
ut the title page w o n t you" 

590PRI NT : CHAIN"" 
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(continued from previous page) 
Listing 3. 

1VDU23,142,84,84,131,128,128,135,136,240,23,143,0, 
0,128,126,1,1,129,126,23,144,84,84,84,84,84,84,84,84 

2ENVELOPE7,l,1,-1,-1,1,2,1,126,0,0,-126,126,126 
10DATA192,0,240,0,48,0,0,0,0,0,0,2,192,0,48,0,12,0, 

19,143,192,0,0,0,0,76,0,3,64,0,192,1,48,124,0,0,0,0,4, 
200,0,48,0,76,0,3,0.0,209,1,52,64,13,16 

20OATA0,0,0,0,0,0,0,0,0,63,255,192,0,0,0,0,0,1,0,0, 
63,255,192,0,0,0,0,12^,0,0,0,3,255,252,0,0,0,0,0,0.16, 
0,3,255,252,0,0,0,0,8,0,0,0,0 

30DATA0,0,0,0,0,0,0,255,255,0,0,64,0,0,0,0,0,0,122, 
35,96,0,0,0,0,0,0,218,0,0,64,0,11,176,0,0,0,0,0,0,16,0 
,0,46,250,16,0,8,0,0,0,0,0,0 

40DATA0,0,0,0,0,0,3,0,0,28,62,0,0,0,0,0,4,0,0,0,0 ,0 
,0,127,12,64,64,16,16,12,6,1,1,0,96,64,48,20,4,4,1,65, 
32,192,64,16,17,4,132,I,1,1,66,64 

50DATA0,0,0,0,0,0,0,0,0,29,238,192,0,0,0,4,0,0,0,0, 
55,123,128,0,2,0,0,0,0,0,0,13,222,224,0,0,0,0,0,0,16,0 
,0,238,236,18,162,4,228,193,40,160,202,236 

60DATA0,0,0,0,0,0,0,0,0,0,0,0,112,0,34,0,16,64,8,13 
6,2,114,1 ,62,64, 159,200., 47 ,250, 25,252, 130, 127,32, 146,7 
6,39,242,25,252,130,107,32,159,201,99,226,8,136,130,28 
,33,130,8 

70DATA0,0,0,0,10,68,184,0,^,0,0,64,0,15,204,240,0,0 
,0,0,0,120,0,63,0,25,224,14,124,1,255,0,31,224,1,248,0 
,62,0,31,128,31,224,31,244,15,252,1,254,2,63,0,7,128 

80DATA0,0,0,0,0,0,0,0,0,64,1,0,0,1,73,64,7,0,3,224, 
1,248,0,127,0,22,192,4,144,1,36,1,127,64,95,208,23,244 
,13,253,130,127,32,159,200,39,243,17,84,68,85,0,0,0 

90DATA0,0,0,0,0,0,0,0,128,10,32,7,248,0,170,0,2,128 
,0,128,7,255,1,132,64,80,144,18,20,4,67,129,8,64,97,16 
,20,39,4,133,1,16,192,66,16,31,252,193,4,0,65,0,56,224 

100DATA0,0,0,0,4,0,0,0,0,6,128,0,45,128,0,0,0,10,0,0 
,0,0,13,202,104,0,0,0,0,0,0,16,0,0,255,252,31,254,3,25 
5,0,127,128,15,195,195,240,0,0,2,0,0,0.0 

110DATA0,16,0,4,0,1,0,192,64,0,16,0,4,0,1,0,224,64,6 
,16,0,4,0,1,2,3,64,0,16,0,4,1,153,0,0,0,192,0,0,0,0,0, 
0,0,0,57,254,0,127,128,31,224,7,248 

120DATA0,0,0,0,0,0,0,0,0,0,0,63,192,0,3,128,0,128,0, 
32,32,8,0,2,112,255,128,0,32,64,8,0,2,0,1,134,0,32,0,9 
,143,242,0,0,128,0,32,0,14,8,2,0,0,128 

130DATA0,0,0,0,0,0,0,0,0,63,255,192,0,0,0,0,0,0,224, 
0,64,0,16,0,0,0,0,3,254,0,0,0,0,0,64,0,0,0,0,0,4,0,32, 
128,16,16,8,4,2,0,129,0,63,192 

140DATA127,255,159,255,231,255,248,255,252,31,254,3, 
255,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,63,255,144,0,0,0,1 
,0,0,0,0,0,0,0,255,255,0,0,8,0,0,0,0,0,0 

150DATA0,0,29,221,133,84,65,84,152,85,20,21,221,128, 
0,0,0,1,0,0,192,0,240,0,124,0,63,0,31,192,15,240,7,252 
,3,255,3,255,193,255,240,255,156,127,195,0,0,16,0,0,0, 
0 , 0 , 0 

160DATAEntrance,The Step*' ,Mess,The Safe,His Name,Mr 
Woo,Gobble Gobble,Ghosty,Sales Rooms,THE GREAT WOCk,D 
ivide,Blob,Empty Wock,The Press,ROUISE 

170DATA8.11 ,0, 1,0,10,0,10,0 
180DATA8.11,0,2,0,2,0,1,0 
190MODE4: DI MA* <15): RESTORE 160: FORTX-1 TO 15: RE ADA* (TV.) 

:NEXT:CLS:PRINT'''SPC(2);"WOULD YOU LIKE INSTRUCTIONS 
(Y/N) 

I91A*=GET*:IF A*<>"Y" AND A*<>"N" THEN 191 ELSE IF A 
*="Y" THEN 620 

200DEFPROCWALL:COLOUR131:COLOUR1:FORT'/.-1T024:PRINT TA 
B<0, TV.) ;CHR*128; TAB< 19,TV.) ;CHR*128; : NEXT: PRINTTAB (0, TV. 
);STRING*(20,CHR*128 >;:ENDPROC 

210FORT=0TO5: T78<B0=0: NEXT: A=0: 1 i vesV.-3: -?8<79=A: MODES: 
VDU23,1,0;0;0;0; 

230«FX15,1 
240PROCWALL:C0L0UR128:COLOUR3:PRINTTAB <0,30)"PRESS S 

PACE TO START"; 
250A*=GET*:IF A*< >" " THEN 250 
25178.953=0: PRINTTAB (2,26) "KRAFTWERK (Y/N)?": A*-GET*: 

IF A*<>"N" AND A*< >"Y" THEN 251 ELSE IF A*-"N" THEN 25 
4 

25 278.953-t.FF: ->l<950=20: ''1.951=0: ">8.220=S.6A: ">8.221 -8.40: SO 
UND1,-15,40, 15 

253*FX14,4 
254PRI NT TAB ( 2,26);SPC(16) 
260PRINTTAB(0,30);SPC(20);:COLOUR1:COLOUR 131:PROCREA 

5 

270FROCEN:COLOURE:PR INTTAB(0.26);CHR*(AS)TAB<19,26); 
CHR*\AS*15):COLOURF:PRINTTAB(0,27);CHR*(BS)TAB(19,27) ; 
CHR* < BS+15): 

280B=(A/10):COLOUR 128:COLOUR3:PRINTTAB(0,29) ; "SHEET: 
";B;TAB ((20-(LENA*(B)))/2,26);A*(B):TAB(13,29);"LIVES: 
" ; 11 vesV. 

300B=430fA:RESTOREB:FORT=0TO6:READD:T?&D60=D:NEXT:FO 
RT-0TO6:READD: T-»8.D70=D: NEXT 

310COLOUR128: CALLMV.: PR I NT TAB (0,26) ; SPC (20 > T AB (0,27) ; 
SPC (20) 

320IF 78.79 -8 THEN PROCDEAD 
330IF lives*/.— 1 THEN 370 
340COLOUR131: COLOUR 1: F0RTV.=21 T024: PR INTTAB ( 19, TV.) ;CH 

R*128; : NEXT: VDU28, 1 ,24, 18. 1 .17, 128: FORTV.= 1 T025: PR INTTA 
B < 0,0);CHR*11;:NEX T:VDU26 

34 IGOTO260 

350DEFPROCDEAD:FORT-0TO200STEP10:FORG-0TO50:NEXT:VDU 
19,0,1*0;:FORG=0TO50:NEXT:VDU19,0,0;0::SOUND&11,1,255-
T,3:NEX T 

3601 l vesV.-1 i vesV.- 1 : ENDPROC 
370*FX15.1 
371«FX13,4 
372*FX21,5 
379PR0CRI F'OFF • 
380GOTO210 
390DEFPROCREAS: IF ?&79<6 A-A+10:IF A=160 A=10 
400RESTOREA: X7.= l : YV.= 1: FORTV.-0TO53: A7.= 128: READD: FORHV: 

=0TO7: IF (D AND AV.)«A?. THEN PR INTTAB ( XV.. YV.) : CHR* 1 28; 
410XV.-XV.+ 1: IF XV. = 19 X f c = l : YV.-YV.+1 
420A'/.= ( A X / 2 ) : NEX T ,: B= (A/ 10) : COLOUR2: COLOUR 128: RESTOR 

E430: FORT= 1TOB: READX , V : NEXT: PRINTTAB t X. Y) :CHRI 129: ̂?<7B 
= X: 78.7D- Y s ENDPROC 

430DATAS,3.4.1,4.1,10,22,6,1,9,2,9,4,9,3,15,11.1,7,3 
,1,2,2,3,1,1.10,18,4 

440DATA1,10,17,10,2.10,2.10,16,17,16.2,16.2 
450DATA5.6,17,6,4,6,2.1,16,14,16,2,16,2 
4o0DATA6,5,6,21,6,6,8,10,10,10.21,10.6.8 
470DATA1 I,15,11,22,11,15,8,18,12.18.22.18,13,8 
480DATA6,8,16,8.7,8,2,10.17,16,17,3,17.2 
490DATA1,3,17,3,2,3,2,18,5,18,17,18,6,8 
500DAT A1.5,16,5,2,5,2,18,9,18,22,18,10,8 
510DATA4,4,14,4,4,4,2,17,10,17,22,17,11,8 
520DATA2,10,2,22,2,11,8,18,10,18,18,18,11,8 
530DATA3,8,13,8,4,8,2,1,13,15,13,2,13,2 
540DATA13,15,13,19,13,13,8,18,12,18,22,18,13,8 
550DATA1,14,10,14,1,14,2,2,9,10,9,2,9,2 
560DATA1,10,14,10,2,10,2,9,14,9,22,9,15,8 
570DATA1,11,14.11,2,11,2,3,15,14,15,4,15,2 
580DATA7,7,7,15,7,8,8,4,23,16,23,5,23,2 
590DEFPROCEN:B-(A/10):IF (B MOD 5)-l E-l:F-2:AS-130: 

BS-131 ELSE IF iB MOD 5)=2 E-2:F=2:AS-132:BS-133 ELSE 
IF (B MOD 5)-3 E=3:F-3:AS-134:BS-135 ELSE IF (B MOD 5) 
-4 E=3:F-3:AS—136:BS=137 

600IF (B MOD 5)-0 E—1:F=1:AS—138:BS-139 
6I0ENDPROC 
620MODE4:VDU23,1,0;0;0;0;:A*—"CHARLIE CHAN":B*="VISI 

TS":C*="THE WOCK FACTORY"sDIMB*(5):RESTORE790:FORT-1TO 
5: B* (T > - " ": READG*: B* (T) =B* (T) +G*:NEXT 

630FORTV.= 1 TOLENA*: G-ASC (MID* (A* , T%, 1) ) : PROCDBL (G) : PR 
I NT TAB ( TX+13, 10) ; CHR* 1 40TAB (TX-M3, 11) ; CHR* 141: NEXT 

640FORTV.= 1 TOLENB*:G=ASC (MID* (B*,TX, 1) ) :PROCDBL(G) :PR 
INTTAB (TV.* 16, 13) ; CHR*140TAB ( TV.+ 16, 14) ; CHR* 141: NEXT 

650FORTV.= 1TOLENC*:G=ASC(MID*(C*,TV., 1) > : PROCDBL (G) : PR 
INTTAB (T'/.+ l 1 , 16) : CHR* 1 40TAB (IV.* 1 1 , 17) ; CHR* 1 41 : NEXT 

660VDU19.0, 1;0; l FORG—0TO500: NEXT: VDU19, 1 ,0; 0; : FORT*/.= 
0TO8:PRINTTAB( 19,31) :SOUND8<l 1 ,2, TV.»25,4: FORG-0TO30: NEX 
T,:PRINTTAB(0,10>;ST6ING*(40,"_") 

670PRINTTAB(12.13);"Do Battle With:-" 
680PRINTTAB(1,15);CHR*130TAB(1,16);CHR*131 TAB(1, 18) ; 

CHR*132TAB(1,19)CHR*133TAB(1,21)jCHR*134TAB(1,22);CHR* 
135TAB <1,24);CHR*136TAB(1,25);CHR*137TAB(1,27);CHR*138 
TAB(1.28);CHR*139 

690GGV.= 1: F0RTV.-16T028STEP3: FORGV.-l TOLENB* (GGV.) : PRINT 
TAB(GV.+3,TV.) ; MID* (B* (GGV.) ,G'/., 1) ; : PROCsound: FORG-0TO60: 
NEXT ,: GGV.-GGV.+1: FORG=0TO 100: NEXT, 

700FORG=0TO5000:NEXT:VDU17,129,28,0,31,39,11,12,26,1 
7.0 

710PRINTTAB(0,12)j"You (Charlie Chan) must go around 
the deserted wock factorying to collect somewocks t 

o cook vour tea with.However the prementioned nasties 
hinder you progressas much as they can." 

720PRINT'•"On each of the 15 screens there will be a 
wock to collect and the exit will not be opened until 
you have collected it. You have three lives and loos 

e one if you drop too far or get hit." 
730PRINT•'"THE KEYS ARE:- 1 - LEFT 

X - RIGHT" 
740PRINT" shift - JUMP" 
750FORG=0TO15000:NEXT:VDU19,0,0;0;19,1,6;0;tPRINTTAB 

(4,30):"BE VELY PLEASED IF HONORABLE SIR"{TAB(12,31);" 
PLESS SPACE BAR'"; 

760A*=GET*:IF A*<>" " THEN 760 
7 70CL S:G0T0210 
780DEFPROCDBL (G) : ''&70-G: AV.-10: XV.-8.70: YV.-0: CALL8.FFF1: 

VDU23,1 40, ->1,71, 78.71 , "'8<72, ?8c72, ?8<73, ̂ 73,78.74 , ̂ >8.74,23,1 
4 I . ->8*75, ?8<75, ->8<76, ?8<76, ?8<77 , ?8c77 , 78.78,78.78: ENDPROC 

790DATACONAN THE BALL BEAR ING,Hammy Burger,WALLY WAT 
CH.Henry Head CIeaner.KEVIN QUICKSHOT 

800DEFPROCRIPOFF:FORT-1T03:VDU19,T,0;0»:NEXT:CLSiCOL 
OUR 131: COLOUR 1: FORTV.-20TO30: PR I NTT AB (8, TV.) CHR* 128; CHR* 
128:CHR*128:CHR*128:NEXT 

810FORTV.-0TO2: FORGV.-0TO31: GV.? (8.6DD0+ (TV.»320) ) -GV.7 (JV. 
• (32*TV.) ) : NEXT , 

820COLOUR128:C0L0UR3:A*=" "+CHR*144+" "+CHR*8+CHR*8+ 
CHR*8+CHR«10+" "+CHR*142+CHR*143+" " 

821VDU19,1,1;0;19,2,3;0;19,3,7:0; 
830FORTV.=0TO 18: PR I NTT AB (8, TV.) ; A*; 
840SOUNDM 1 , 7,255- (T7.» 1 4) , 2: FORG-0TO60: NEXT , 
870FOPG=0TO1000:NEXT:CLS:ENDPROC 
999END 
1020DEFPROCSOUND: SOUND8.11 , 1 , T«25,1: FORG-0TO50: NEXT: EN 

DPROC 
1080DEFPROCsound: SOUND?. 11,1,255, 1: ENDPROC • 
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ATARI 

ATARI 520ST SPECIFICATION 
M E M O R Y 
SIJW RAM I&24.24S byleel 
t«K MOM a.?a-dahto ro JJOK 

\> »M'. 1HK plug-in nou CMVU9M 
JOCK IOS eparasrvg »,»•••• 

G R A P H I C S 

V I D E O P O R T S 
DUCK • Low l > * M m o " - <0 U u n n i 

Kin 0*1 
Wl.* r.1 RGB IOM. lVMr.SW' OU«UI 
"V ~<yo<.t\<orrm tBttcl * W-.t» 
C O M M U N I C A T I O N S 
aoi-actenai cantior»<4 )Mi» inta-raoa to-
P"Wt. or rnoeswa c acacia or rpt/:xi[>.i 

VTS2 Tennnai 
Man-un IU...l«al»ar 10 19.200 

A R C H I T E C T U R E 
chpa 

0LUE CNp - WMu Ma-O'y KVy-nl unl 
OMA ConirCMar - Graphics l*0C4*al-'j lviii 

'VM »» Motorola WXO p-ncaaao. il tunj 
•tn »bi den •egara-s 
•VI»t>l m:r»u rag*im 
'41-1 mi euS'J4 Br. antra Dim 

• i t ' 
•5< 

DATA S T O R A G E 
•H* KM hard man»c» 
O w l w w f « o m ' » 
CO (Compact Dxc'j inwtHt 

D I S K D R I V E 
13V l»0l 

s««( (KxnMBM) »tf«.j» caeac«y 

S O U N D A N D M U S I C 
Jcu-d O«vrr>;> 

Poppy aw conlroa«r {Ato»i*<n ui] 
I »yVK« pO'll lev J tMlC"- "OlMI 
M10I 'ntt"K* lev «•!•<'« -an n-in«iMa 

O E M W I M P E N V I R O N M E N T 
WMP - WrMOw Icon Mivim Pop-doan nwnoi 
T»D 6u»:o <WM COOI'0<« 
i««nPul Sew iM-wVirtXim 
GCM VOI • De. oa Wallace 
GCM ACS • Acp'ceson EnrM 
OEM BBT - Be moc« Tr»-a»«-
r*«i m ooe» & 

S O F T W A R E 
OEM an.vonivw, 

»aa* fnenoy «yto i 
TOS • Trwnwl OparaSng SyMer-
Atar,» Omi tiMK" MM C* CP W «•< a>tt 

icti av-acMr, * Me afucrwa Mil ' 
•VMl C «S DOS 4 UMII itiucru-M 
BOS' - ».>!•«> Opnuig Sy»w 
AJ 1V> arty !«•>?*•-.• BOS Ouanaaa a-ogram 

• . « Of M M m r sr^Drtct .np.nl «,><••" 
afflj (WW KWTf l V « M W 

* 0 , * 
Vary much INJW <» o»»er .«K.'.-aa 
»<:«ot ao» me ao-wie m of «»n 

''WufCy ĉ tf wĵdiT® oci'OH 
Om*nc convas 
«M» |Altect EK« Susnen. 

V A R I O U S 
n* 

K E Y B O A R D 
Smin M|MM neioprocaaacr 

card QWERTY t,p*wrw «T,ing 

»leys rxluji-fl 10 !i«KOa- I»r> 
S.f.o: >ayp«l - t« 'tyl i'< ixlnj tNTtll 
C*» Muttl Curior cofrd keycad 

M O N I T O R 

Soma o* m. I 

C * <««iu « a ' . 
Tfwwjl DC IC9W' 
W 8 4 -

L A N G U A G E S 
•use i LOGO HCVM 
M»-> c o w l Wfl U W M 
««"0» BCn. C Cotry con|»M 
Lmp UodUV-2 HO P«*C« 

M hibocl to 

MACINTOSH V Fie V 520ST 
-Imaging • !»• Wic - tho S12K Appi* M«c<r>:o>n • Out allh a bloo»' %cr**n. a 1*' 
blggar Koyftos'a with ivurwlo k«yp»d cut«o< and luncllon lt,> una eolow Thai 
glvM you »om» M o> what lh« AUi> 520ST •% >.«•, «ic«pl for Iwo .rrpoiunt Ihlngs 
Flral tr>» Ann m» i latMr Sacond Ttt Au/I sytt̂ m it about on* imrd ol tf» prm.* 

Jun« IMS - J»f.k ScAolmd - PRACTlCAl COMCUTIHO 

H i r w i V t u K m m f • n • • r i « 
P r i e s include* ftlW Monitor v t s N O - e x t r a C70C Y t S 
K e , b o a r d * i t e m n i ( L a O a H ) 3 S 0 . 1 4 T . 5 0 4 » . i e r « s s 4 70 a 240 a CO 
K e j t c e r d s u e in* (LxOxMJ 13.S%h.2 t r v t i f f t x t iasV«»l6«2 'A 
SVj- O ' O ' i i a (Unlormat ledl 500K 500* SOOK 
JVT D'*Ori«« 1 Format ted) 599 K 3'SK J49K 
WIMP (Wndcnv. k o n W r . . u ) Apple ACT - Acvv ty GEM 
R e a l - t ^ e Clock VIS Y t s YES 
Polyphonic S o u n d Q t n t r s f a r YES NO v i s 
RS233 Ser ai Port YES YES YES 
C e m r o n c * P i / a r e l Prlnler Port NO YES YES 
D«"?caled FUppy O i l Control ler NO YES YES 
Hard Oil* OMA in ter lace NO YES YES 
F u l t t ro** keyboard YES YES YES 
M j m o e r ol keys o n keyboa rd 39 92 95 
Numer ic Keypad N O Y t S ( ! • K e y t l Yf S (11 key*) 
Cursor C o n v o i K e , p « d NO YES YES 
• u n e o o n k e f * NO »0 10 
16-ti t psnceaacr MOOO iniei *0M MOCO 
P r c c e s s c running >pa*a 4 TTMHi SMMJ 
RAM s u e S12K :-MK S12K 
Muaiaer ol g raph ics m o d e s 1 4 I 
Nun-ear ol c o l o u r s M o n o c n o m e IS 112 
Ma> S c r e s n R o t o i u t o n (pixels) 5 1 2 x 3 4 2 S40 a 2 s a 540 x 400 
Mouse i ncUSed S n j r a Bulton NO • ea t r s 196 Two Button 
" " M O M f i Cxtemal Power Paca no N O YES 
C s r t n d g e Socket MO N O YES 
Joya t i c t Po r t s N O N O YES (two) 
MIDI SynthMiaer Interface NO NO YES 
Monitor S u a 9- T • a «ira DOO 12" 
RGB Video Output NO 1 r t i Y t S 

MOUM • Wonoehrom* Monitor - 51W NAM - 400K 0 .» OHr. 
Prio* ol b a n c s y s t e m la ic VAT) S2S9S-VAT £599-VAT 1452-VAT 
• Mouse InoMSad ISVVAt IncJuOae 
• M o n o c n r o r a U o v v o r I n c u S a d tJOO-VAT incSudad 
• Expans ion 10 512K RAM Inciudsd CJ«5'VAT Inc-uaad 
Price or comple lo sys tem :»«c VAT] £2595-VAT £1185-VAT £452-VAT 

1 PRICE S22OT £2.9B4[ £1*382 £749 

A520ST 
POWER WITHOUT THE PRICE 
THE NEW ATARI 520ST 
l>nd*r tn« now i M d i r s n i p of Jack Tramie l ( former B O M and tpundar of Commodo ra 
B u s i n a s i Mach ine* ) . Atar i Co rpo ra t i on nave marked Ihelr entry in to the wor ld of 
Du t ine ts /pa reona l compu te rs «Mh a mach ina w h i c h leavas m a competn ion ( l a r d i n g 
Tramlel 's s logan 'Power Wl lhout the Price' has been implemented in the manutac lure 
o l the new M 2 K Atar i 520ST co lour c o m p u t e ' w h i c h of fers the u i e sm«zm»fy h^)h 
per fo rmance at an Incrvd lWy low pr ice Launched as * wo«k-slal<on. this new system 
incorpora te* sevan sof tware packages a * wel l as Ihe 520ST compute r w l l h 512K RAM. 
m o u s e cont ro l le r , h igh reso lu t ion monoch rom e moni tor 1640*400). M key keyt ioard 
(w i th t 8 key numer ic keypad l . M l O l i n te r l i ce . O E M and a 500K 3 ' , i n ch M k dnve. all 
for the package pr ice o f o n l y C6S1 ) 0 ( • VAT • CT49) D u b M d the Mac beater i n d tne 
Jackmiosh (after Atan 's Chief . Jack Tramiel) . A u r i * r * a machina has been di rect ly 

c o m p a r e d wi th Ihe App le Mac in tosh R « P £2595 ( - V A T • £2985) w h i c h o«ers Similar 
features and capaMl i t .es but at a m u c h h.gha/ pr ios Favourably re>-e«ea by the UK's 
h igh ly c r i t i ca l spac ia l is l compute r p-es* the 520ST is l ikely l o make a great impact in 
th is coun t r y a t * soph<sncatad al ternat ive to an IBM PC. APRICOT or APPLE 
M A C I N T O S H Unl ike i t * overpr iced compet i to rs , the Ata/> S2CST can be l inked up to a 
co lou r m o n o or to unleash a c h o c a of u p t o S12 co lou rs The add i t ion o l eo»our b r ings 
ou t the fuH potent ia l of g raph ics packages such as OEM 

USER FRIENDLY GEM OPERATING SYSTEM 
The power o< th« ST is harnessed and made user <rienaiy by the new ope rs img 
sys tem OEM' f r om Oig<tai Re*earcn G E M s tand* for G raph i c * Env i ronment Manager 
and a l lows a user f r iend ly co lou r or Bi"W graph ics in ter face wtuch closely resemWas 
that o f Ihe Mac in tosh. This s imi lar i ty a t t e n d s l o the use o l moveable rei izeaf i le 
w indows , icons lo represent ob|ects * u c h as o-*ks and disk dr ives and the u*e o l pol l 
d o w n m e n u * and a m o u s e The advantage of al l th is is that the computer becomes 
ex t remely easy to use O E M has now been imp lemen ted for the Acorn . ACT Atari . 
IBM. ICL. and Ol ivet t . Sof tware wn t ten for O E M o n one c o m p u l e r shou ld a lso r u n 
under O E M o n another c o m p u t e r This wi l l enable the market to q u c k l y p roduce a 
large l ibrary ot s tandard in terchangeable sof tware 

FREE SOFTWARE AND FUTURE EXPANSION 
Tne Atar i MOST comas suppl ied wdh seven lr»e sof tware pscksgee a* lu ted be<ow 
l | T O S -Tramie l Opera t ing S y i t e m ba ted o n CPM 68K 2) OEM Oraphics Environment 
Msnagar by Digital Research (OR) gi.-.ng a WIMP (Window, loon. Mou*e , Pull down 
menu) env i ronment . 3) OR O E M Paint for creet>ng g raph i c * mss lerp ieces 4| OR GEM 
Wr i te lor w o r d process ing 5 ) Logo learning languago to enable you lo write your own 
p rog rams easi ly us ing tur t le g raph ics 8) OR Personsl B a n c a power fu l user f r iendly 
vers ion of Ihe Basic p rog ramming language 7) BOS operat ing system giv ing you 
access to dozens Of b u s i e s * app l i ca t ion* package* aveady avai lable on tne marve l 
Des igned w i th fu tu re expans ion in mind , the ST a * o features a host of d i f ferent 
in ter faces to the ou ts ide w o r l d and an impreaa»« list of accessories is planned. Atar i 
win soon be releasing a 1000K (1MB) .nch d>*k drive, and s 16MB hsrd disk 
s torage system aa we l l as a maaa storage compact d isa ICDI player capable o* s tor ing 
an en t i re 20 vo lume encyc loped ia o n one disk A ful l range o* inexpensive pr inters are 
p lanned inc lud ing dot matr ix . dS ' t ywhee i end thermal co lour pr.nters Wi th its 
unbeatable g r s p n i c t speed and sof tware al a pr ice w h i c h Is far be low lhat of any 
comperab ie persona" compu te r cur rent ly o n the manien. the ST is al l sat l o d o batt le 
w i th the compet i t ion To recerxe fur ther deta i ls of tne ST f rom Sil ica Shop, just f i l l In 
the c o u p o n below wi th your name and address de ts i l t and post II l o us 
Silica Shop Phca: CM 1.30 ' C97.70 VAT = £749.00 TM$ p r i c e Include*: 

+512K RAM +B/W MONITOR 
* MOUSE • 500K 3.5" DISK DRIVE 
* GEM * KEYBOARD (95 KEYS) 

• a I»wr to m»ror r»l ( 
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aiK î tha o-ly »-«»«- IS Tr, and ewp "Si' • 

Jonn LarrMrl Jut, less tllCTAONICS S COMPUTING 
Tm MOST * WChniCMI, eioaltonl Tha 
lha raa arancwd by »f«h othars w«l tto iuOJ»d * 

JuV ISA! TOUR COMPUTER 

JiJ HA U? 
WE ARE THE UK'S N01 ATARI SPECIALISTS 

A t S i l i c a w e h a v e b e e n s u c c e s s f u l l y d e d i c a t e d t o A t a r i e v e r s i n c e t h e n p r o d u c t s f i r s t a p p e a r e d o n t h e U K 
m a r k e t W e c a n a t t r i b u t e o u r s u c c e s s l a r g e l y t o t h e A t a r i s p e c i a l i s a t i o n w h i c h w e p r a c t i c e a n d t o t h o u s e r 
b a c k - u p w c p r o v i d e R e s t a s s u r e d t h a t w h e n y o u b u y a p i e c e o t A t a r i h a r d w a r e at S r l i c a y o u w i l l b e f u l l y 
s u p p o r t e d . O u r m a i l i n g s g i v i n g n e w s o f s o f t w a r e r e l e a s e s a n d d e v e l o p m e n t s w i l l k e e p y o u u p t o d a t e w i t h 
t he A t a r i m a r k e t a n d o u r t e c h n i c a l s u p p o r t t e a m a n d s a l e s s t a l l a r e a t t h e e n d o l t h e t e l e p h o n e l i n e t o 
d e a l w i t h y o u r p r o b l e m s a n d S u p p l y y o u r e v e r y n e e d W i t h o u r s p e c i a l i s t b i a s , w e a i m t o k e e p s t o c k s o f 
a l l t h e a v a i l a b l e A l a n h a r d w a r e , s o l t w a r e . p e r i p h e r a l s a n d a c c e s s o r i e s W e a l s o s t o c k a w i d e r a n g e o f 
A ta r i d e d i c a t e d b o o k s a n d t h r o u g h u s , t h e o w n e r s o n o u r l i s t c a n s u b s c r i b e t o s e v e r a l A m e r i c a n A t a r i 
d e d i c a t e d m a g a z i n e s W e c a n p r o v i d e a l u l l s e r v i c e t o a l l A t a r i o w n e r s a n d a r e n o w f i r m l y e s t a b l i s h e d a s 
I he U K ' s N U M B E R O N E A t a r i s p e c i a l i s t s . H e r e a r e j u s t s o m e o f t h e t h i n g s w o c a n o f f e r t o o u f c u s t o m e r s 
* F R E E P O S T & P A C K I N G O N M A I L O R D E R S II you would llko (o bo registered on our maHIng 
* F R E E N E X T D A Y S E C U R I C O R D E L I V E R Y N i l a s an Atari computer ownar. or at a person 

SILICA SHOP LTD, 1-4 The Mews, Hatherley Road, Sidcup, Kent. DA14 4DX 

SEND FOR FREE ATARI ST LITERATURE 
A T o : S i l i c a S h o p L i d . D e p t Y C 0 8 8 5 . 1 - 4 T h e M e w s . H a t h e r l e y R o a d . S i d c u p . K e n t , 0 A 1 4 4 0 X A 

! PLEASE SEND ME FREE LITERATURE1 

ON THE NEW ATARI 520ST COMPUTER 

* I N F O R M A T I O N M A I L I N G S E R V I C E 
e T E C H N I C A L S U P P O R T T E A M 
* H I G H L Y C O M P E T I T I V E P R I C E S 
* A F T E R S A L E S S U P P O R T S E R V I C E 

R E P A I R S E R V I C E O N A T A R I P R O D U C T S 

Intaratled In buying an Atari machine, lei u s 
know. We win be pleased lo keep you up lo date 
with new Atari developments tree ol charge. So. 
return the coupon today and begin experiencing 
a apeclalltt Atari service that Is second to none 

^ 01-3091111 

I 
I 
I 
I 
I 
I 

M r ' W f i ' M t 

Address: 

Initials: Surname: 

P o s t c o d e : 

D o y o u a l r e a d y o w n a c o m p u t e r 
H s o . w h i c h o n e d o y o u o w n ? 



G * 4 ) -G»• 2 > G«< 3 >«G»< 3 > • G»' 6 

Listing 1. 
10 MEMORY 29223 t 
2 0 CLS PRINT"PLEA$E W»IT. L O W I NG B Y T E S ' " 
30 
40 LOAD"" 
;o R*.OO»U2E Tint 
60 OM etfOP GOTO 1600 
70 EMV 1.1,13.1,14 -1,3,5,0.1 
80 DIM Gf 9> OKI •«' TPE6 ' G»< 2 >-'LOSE • G*t 3 >""EVEN" 
•»G«' 2 > C»< 7 J-'DOUB" G»< 8 >»G»' 2 > 
?0 'l»-*StPECW.SC" 
!00 r2»-"CPSLAECSPA-
110 r?».*SLPELSPCAE' 
120 T«»CHR*'209 )»CHR»'. 143 )•£»*•• 143>*CHRS<211 "CHRt< 209 *CHR»< 143 ,-»CMR*. 143 :-*CHP 
• 211 )«CHPf 209>»CHf*- 143>*CHR»< 143 >*CHR»<211 > 
130 »1 = I R2»l RJ»2 FLAC-0 V'.=7 MV.-O 
140 GOSUO 990 
230 " * * MM I M L O O P **C" 
160 P0F«B F2«l F2«l F3»I 
2 70 IF SC<-0 THEN GOTO 1510 
190 FOR v-1 TO 3 PENfV,3 PflPERHV. IS CLS«V NEXT 
190 If HH-1 THEN GOSUB 790 GOTO 220 
200 UHILE 2NKEY»<>"-MENO 
210 WHILE lNKEY<47>«-2 WEND 
220 SOSC-10 LOCATE**, 1,3 PRINT*6,USIw;"**».»*",SC' 1W 
230 JF Fl«2 THEN a-. IWT'PNDii0>*3> ELSE A.0 
240 IF F2«l THEN b»<INT<RND*l©>*lO> ELSE 8=0 
250 JF F3»l THEN c-< INT<RMDtl0)*2O> ELSE C«=0 
260 GOSUO 90O 
270 Hh-0 
280 IF RND>0.7 AND POF-O THEN GGSUB 620 
290 IF RND<8.3 THEN HH-1 SOUND 1 30,0,0,1 
300 GOTO 160 
310 ' " * * * P R Y O U T * * : * -
320 LOCATE 1.I 
330 PO»«NID*'.RJ».R1«1,1)»MIO*'.P2* P2*2. I >*M2D»< P3» P3»2. 1 ' 
340 IF P0»-"EEE' THEN S-80 GOTO 430 
350 IF PCfCCC' THEN S-30 GOTO 4j© 
360 IF PO»»"AAA- THEN 3»I0O GOTO 430 
370 IF PC*="SSS" THEN S«60 GOTO 430 
380 IF FO«-"LLL" THEM $-30 GOTO 430 
390 IF P0*-'PPP" THEN S-40 GOTO 430 
400 IF LEFT»<F0»,2>--CC- THEN S«20 GOTO 430 
410 IF LEFT*P0«, 1 THEN S-10 GOTO 430 
420 RETURN 
430 L0CATE*4.1,1 P£N*4.7 PRINT*4,"6 3 4 3 2 J -, CLS»3 
440 LOCATE 1,9 PEN 3 PAPEP 1 PPINT'COLL Oft GAMB*. 
430 kWLE INKEYtO-" WEND 
460 IF IM<EY{ 32 X >-1 THEM LOCATE 19 PAPER 2 PRINT" GOTO 490 
470 2F INKEY<62X>-1 THEN LOCATE 1,9 PAPER 2 PRINT" *, • GOTO 390 
480 GOTO 430 
490 WHILE IM<EY(18X>-1 WEND 
300 WHILE INKEY< 18>•-1 
310 V'.". V'.* I > MOO'S) UV.«<UV*1> nOC<8> 
320 L0C8TE»71,'A«i P£N«7, 13 PRINT»7,G»< VSe+I >; 
530 L0CATE»7.1,lft*l PEN*7.3 PRIMT*7,G»< W/.*I >, 
340 SOUND 1.234-f V-.*18),2 
330 UE-X-
360 IF W'.*l«2 OR W-;«2=4 OR MV»1"6 OR U*»l -8 THEN S»0 
370 IF M*».l-7 THEN 3«S*2 
380 JF IA+1-1 THEM S«S»3 
390 $C*SC*S 
600 POF»l LOCATE«6 1.3'PRINT*6,OS2HG"***. **' • SC-"IO0. RETURN 
610 ' " * * * N U D U E * * • : • 
620 POF-O NU«INT'RNC>*6>+1 
630 PEM *4.4 FOR V*l TO NU'LOCATE*4,1,13— V<2> PRINT»4.USING"*".V; NEXT PEN*4 ? 

640 PR1NT*3 " WJOGE NOW-
650 WHILE l»J.O M-C POF-O 
660 WHILE INKEYSO— MEND 
670 IF IMKEVi 64 >< >-1 THEN A»1 B-0 C-0 GOTO 710 
680 IF INKEY<63 X>-l THEM A-0 B-l C«0 GOTO 710 
690 IF IHk"EY<37X>-l 'HEN 8«0 C-J G».iT0 710 
700 GOTO 660 
710 SOUND 1 . 3 0 - 3 GOS'.e 900 
720 IF MU 0 THEN LC«:flTE«4 1, 13-' Wt2 >: PPIMTH4. USING*®"-NU> 
730 l 
740 WE'< 
.'30 L0C8TEH4 1,1 PEH#4 7 PRINTt4."6 3 4 3 2 1 
760 CL8V3 
770 RETURN 
7?0 H O L D 
790 FOP V= I TO 3 PEM»V, 3 PrtPERr̂ . 15 CLS»V NEXT 
800 L0C8TE 1 9 PEM 3 PftPEP I PRINT" HOLD 

810 F l « l F 2 - 1 F 3 - 1 
820 WHILE I N K E Y t O * " UEHD 
830 I F IMKEY<64>< >-l THEN F I » - F ! PP INT4 I CHR»<24) C L S t l 
840 I F I N K E Y < 6 5 X > - 1 THEM F 2 — F 2 PRIHT»2,CMR«<24> C L S t 2 
830 IF INKEY<57»<>-1 THEN F 3 = - F 3 PRINT»3 ,CHR*<24 ) a S » 3 
860 IF | N K E Y < 4 7 X > - 1 THEN LCC8TE 1 , 9 PPPEP 2 PRINT" "i RETURN 
870 MHlLfc IM' EY»"*- UEND 
8 8 0 GOTO 830 
890 * * S P I N R E E L S * * " 
9O0 P I » < R 1 * « > MOĈ  1 0 ) 
910 P2»<R2«6> no t " 10> 
920 P 3 - < P 3 * C> TOD' 10 > 
930 CALL t .9C32. b » 6 , c » 8 
940 GOSUe 320 
930 RETURN 
960 " * * R E S E T G H M B L E * * ' 
970 P E N * 7 , 1 3 L C C r t T E « 7 , l , l PRIMTH7. *TP£eLOSEEVEM.OSEE'vEMLOSEDOL<6LOSE ' • L0 ' .8TE»7.S 
, 1 P E > « 7 , 3 PRIMT»7, "TRE6" 
980 RETURN 
990 " * * * P R I N T S C R E E N * * * " 
1000 F0« v - 0 TO 13 IWr v . 0 NEXT BCROEP 0 
1O!0 MODE 0 
1020 U I N O 0 U » 1 , 2 . 4 , 1 ] . 2 2 
1030 U I M D C W » 2 . 3 . 8 . I I . 2 2 
104O I C N D 0 M » 3 , 9 . 1 2 , 1 1 . 2 2 
1030 WIND0W»4. ! . 1 2 , 9 . 2 3 PftPER»4, 2 PENIM, 3 a S « 4 
1060 U I N E X M 3 . 1 , 1 8 . 1 , 8 PPRER»3.4 CLS»3 
1070 U I N D 0 W K 6 , 1 9 , 1 9 , 1 , 2 5 P f t P E R « . 3 - P E H » 6 , 4 a S « 6 
108O W I N D O W * ? . 2 0 , 2 0 . 1 , 2 3 P f * E R » 7 , 4 PENH7.3 CLS»7 
5090 P R I N T » 6 , " H N 0 5 S 0 F T 1 I " 
1100 P R I N T t 7 , " » « F R U I T I E * « ' . 
1110 FOR v - 1 TO 3 
1120 P E N t v / S PPPERHv-2 
1130 FOP « - l TO 12 
1140 PR 1 NTMv. CHR*( 209.' • ' ", CRRf 211 .'< 
: i 5 3 NEXT NEXT 
1160 L 0 C 8 T E M , 1 , 2 ' P R I N T » 4 . t ® , 
1 ! 7 0 L0C«TE»4.1 13 P R 1 N T H 4 , t > . 
1180 HOVE 0 . 1 4 2 DfiftMR 3 8 2 . 0 . 3 MOVE 0 146 DRFWR 3 8 2 , 0 
1190 IF FL0G=O THEN CALL 1 9 C 3 2 . 1 , 1 . 5 FLf lG»l ELSE CfiLL t 9 C 3 2 - 8 . 8 . 8 R l - P l » l R2 -R2* 
1 P 3 - R 3 * l 
1200 CPLL 18S4E 
1210 SC-200 
1220 W I N D O W * 1 , 2 , 3 , 2 3 , 2 3 
1230 W I N D O W » 2 . 6 . 7 , 2 3 . 23 
1240 WJ»4DCM«3,10 1 1 , 2 5 . 2 3 
1230 W I N D 0 W « 4 , 1 3 , 1 3 . 9 . 2 0 PIV>ER»4,11 PE ' J«4 , r 
1260 W1MDCWH3.14,14.9 .20 PEN«3 14 P0PEP»3-3 CLSH3 
1270 W I » C C W # 6 . 1 3 . 1 8 , 2 1 . 2 3 PEN»6,2 Pf lRER»6,3 CLS»6 
I 2 8 0 WINT>0W»7,23. 1 8 . 9 . 2 0 P « P £ P » 7 . l PENH7 13 CLS«7 P R I N T * ' . "COLL G f t lB " 
1290 l n ) INDOU07 ,13 .28 .13 .20 G0SU8 970 
1300 P R I N T # 4 . " 6 3 4 3 2 1 
1320 PR1HTR6•" C8SH" L 0 C 8 T E » 6 . 2 , 3 P R I N T » 6 . U S I N G " * » » . « » " . S C ' 1 0 0 . 
1320 RESTORE 1460 
2330 FOR v - 1 TO 21 
1340 RE80 t,s 
1?50 CALL ?.9D6fl t . i « 6 4 
1360 NEXT 
1370 ORIGIN 0 . 0 , 3 0 0 . 3 0 2 . 3 3 0 . 3 4 8 CLG 4 
1390 ORIGIN 0 . 0 . 0 . 6 4 0 . 4 « « . o 
1390 PLOT 1 9 4 , 3 9 0 , 3 T K PRINT' « l " , 
2 400 FOR V*1 TO 3 PEAC- • MOVER - 9 t " . - 3 2 PRINT r + »€XT 
2410 PLOT 4 8 2 , 3 9 0 PRIMT"40P ' . 
2420 FCR v » l TO 3 REPC- flt M0".'ER - 9 6 - 3 2 PRINT n « . NEXT 
24 30 TAGOFF 
2440 FOR v « 0 TO 23 f t f C * I f # : NEXT INK 1 4 . 8 . 2 0 INK 13 3 BCRDEP 20 
2430 RETURN 
1460 DATA & c « ? 0 . 3 0 2 3 6 . 1<0O8. 3 ? i 3 6 • I c O 2 0 : 0 2 5 6 , t c 0 » 0 . 3 0 7 6 8 , 6 c 0 # 8 , 3 0 7 6 8 . tcCtoO 3076 
3 . t c ! 4 0 , 2 9 4 5 8 . t < c l 4 8 . 2 9 4 8 8 - Uc 1 3 0 . 2 9 4 8 8 
1470 DATA % c l » 0 29744 t c l « 8 . 2 9 7 4 4 . t c l f O . 2 9 7 4 4 . i c 0 2 4 3 0 O O 0 . 4 c 0 2 c , 3 0 0 0 0 - 5 C 0 34 3 0 W 
0 • 4 c 0 c 4 . 2 9 2 3 2 . I c O c c , 2 9 2 3 2 L c 0 d 4 . 2 9 2 3 2 
1480 DATA t : 1 6 4 . 2 9 2 3 2 , 2 9 2 3 2 , t c 2 0 4 , 2 9 2 3 2 
1 4 9 ^ DATA SOP,6OP.30P.3OP,2OP,10P -
1300 DATA 9 24 2 0 - 6 - 2 6 , 0 2 , 1 3 , 1 0 - 1 2 . 2 4 1 6 2 8 , 2 2 
1320 ' " * * EMC- * * " 
1320 CALL >,BC02 CPtL S.824E »10CE 2 , 
1330 LOCATE 7 3 PR I NT "YOU VE LOST ALL YOUP M O N E Y " " 
1340 PEN 3 LOCATE 2 3 , 9 PRINT"FR£SS <v,', KE'," TQ" 
2330 PEN 2 ICCATE 1 6 . 2 1 PRINT"TRY A G A I N . " 
1360 ».HILE 2N».EY»<>"" WEIC' 
2370 CALL I B P 2 8 
13-30 GOTO 240 
1390 " * * E R R O R T R f - i P 
I 6 0 0 CALL tBCOi CPLL I.B&4E M00€ 2 PRINTERROR " . E R R , " I N L INE " , E R L END 
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FRUITIE 
Table 1. 
Keys Use 
1:2:3 

u s e 
These are used to control holds and 

nudges for the three reels. When 

used for holds the keys work on a 

toggle on/off basis, so if you acci-

dentally hold the wrong reel, press 

the same key and it will be released. 

Space This starts the reels spinning — 

assuming you still have money. 

C:G Used to choose either Collect or 

Gamble when you have a winning 

Large 

Enter 

line. 

If gamble is chosen this key is used 

to stop the flashing symbols on 

either Even, Doub, Treb or Lose. 

Your winnings are then adjusted 

accordingly. 

FRUITIE IS A simulation of a penny arcade fruit 

machine. It includes all the usual features such 

as hold, nudge, gamble etc. The program is in 

two parts. Listing 1 is the Basic program that 

controls the above features plus pay-outs etc. 

Listing 2 is slightly over 2K in length but in fact 

pokes over 10K of data into memory. This data 

includes 9.9K for the reel graphics — 3.3K for 

each reel — and 353 bytes of machine code that 

are used to spin the reels and print the payout 

lines at the top of the screen. 

Although listing 2 is discarded once it has 

poked »he relevant data, it would be wise to save 

it on a separate tape in case of any mistakes you 

may make when entering the data lines. To get 

the program running is very simple, first of all 

enter listing 1 and save it to tape. 

Do not run it at this stage as the machine code 

I - V r-r> C 

M K Mostowyj and his Amstrad turn 
you into a slavering degenerate 
gambler with a colourful print 
machine simulation. 

calls within it may cause the computer to crash. 

Secondly, enter listing 2 and, after saving it on 

• a separate tape in case of mistakes, run it. I f all 

is well, after a short delay the reel symbols should 

start appearing one by one in the top left corner 

of the screen. 1 the screen. 

After 39 of these have appeared and have been 

poked into memory, the data for the machine 

code is poked in, the screen will then clear and 

the save message will appear. The two sections 

of memory that are about to be saved should be 

saved directly after listing 1, so make sure the 

tape is wound to the correct position before 

inserting it and proceeding to save the bytes. 

Once this is completed reset the computer, 

rewind the tape and run it. I f all is well listing 

1 should auto load the other two parts. 

Listing 2. i n g 2 ft v FQP -224 TO FC* »'»! ™ S 

I A S H R A M M * • 

iins siagc as ine macninc coae n n r i 0 0 

wtmattmsssssssx 

» S#v£ 
» E K 

H i ! 
a s PEN 3 l̂ CfiTE 1.2 PFl"' ),CHP«< 2*2 1 

$ 'iosu* l*e OW240 . CMW 

S S T W I 5 8 K 1.2 244 H ^ ^ H H i I 

H l f l W ^ — — ^ -» 
mmiirn mtommi 

LOCATE 2 

« H . 2 L 

2 4 5 > . O W 24< 
CHW247). P£H 12 L 

1 tec*«*»»* « « - » « « « » 

M K K B t e M M M ^ ^ ^ - - - - - - -tssisasfc::: -wtmm 
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THE CHORD symbol system, along with the 

rest of music notation, has archaic origins, and 

has evolved to its present day state. The result 

is a system that, although reasonably consist-

ent, is cluttered, widely misinterpreted and full 

o f conventions, i.e., rules having little logical 

basis and so only learnable by experience. 

However, like the English language — and 

Basic? — at least it has the advantage of having 

settled down into an established standard, 

agreed on by almost all; even a 1930's jazz 

musician could follow most of what's printed 

on a modern Casiotones chord buttons! This 

program boils chord structure for guitarists 

down into a very easy to use expert system. 

It accepts any chord name typed in simply 

as read from sheet music, and takes into account 

all recognised variants by which chords are 

known — but if you type in rubbish don't blame 

me for the results! Unlike chord books or simple 

chord programs, which store a few standard 

chord shapes, Chordata scratch builds each 

chord you ask it. 

This makes it extremely flexible and able to 

work out virtually any chord, o f any type, 

whether old, contemporary or yet to be fashion-

able, in any key, at any fret position, and also 

for any tuning o f any stringed instrument; a 

total of many thousands of chords. Although 

it works from theory it also weeds out what 

experience tells me are impractical combin-

ations of notes e.g., an eleventh chord technic-

ally includes a third as well as a fourth, but the 

third is omitted in practice. 

Eventually — well, six seconds — you are 

given a simple display of the guitar neck, 

showing finger positions as you would see them 

if playing your guitar in front of a mirror. Some 

people prefer the more conventional — but 

illogical — view with treble strings uppermost, 

so I have included a control to flip between 

0 • REM CHORDATA j . Da v e . »o 9 e r s 
Ua i ton ,Li v«rpoo I/1934 

5 PUN 2000 

" • NE., : H O P : . • 
10 BORDER 0: PAPER 0. INK 1 • 

R I G H T 3: CLS P R I N T h $ , 0 0 F L A S 
H l;"Press any key" 

20 BRIGHT 1: INK RND*8 i_ET / = 
INT (RND*S; *7 LET ysl+XNT <RND-
51*4. PP INT PIT y , x; "BHIIU" : RT y+1 
, x ; " K L 

30 IF INKEYt="" THEN GO TO 20 
4 0 BORDER 1 
50 POKE 2361",253 POKE 23609. 

22 POKE 23656.0 
6 0 I N P U T ( F L A S H I , PAPER RND» 

7J INK 9 ;" Please enter chord 
r e q u i r e d L I N E CS 

7 0 L E T a= ... " + cs*" " 
SO LET p=4 GO SUB 1000: LET 

r 0 0 t =v IF root 30 THEN GO TO 10 
90 LE"r b$ = "P . > . 3 . . 5 . . . . " LET 

bass=o 
P E M g i p 5 T 5E*P :M • 

100 FOR P =5 TO LEN CJ-7 LET p$ 
= C S 1 P ) : i.ET x $sc $ ( p TO p+i) 

_"HEN L E T &$ = 

THEN L E T b$ = 

1 1 0 I p X t - " 1 1 ' 
" r . 9.. 4. f. . • 

120 IF X $ = " 13 ' 
" r . n . 3 . . 5 . 6 " 

130 IF x $ = " - 5 OR x S = " b S " OR * 
= " 5 b " THEN _ET b S l 7 TO S ' = " 5 . -

140 IF X t x " d i " OP (p|«"0" AND 
C $ tp -1 ) < " j " THEN LET bS = 
" R . . 3 . . 5 . . 7 . . " 

150 LET XS = CS P TO P+2) 
160 IF xs="au?" OP p$="+" OP xS 

( TO 2 ; = " 8 5 " OR X $ = M 5 0 " THEN LE 
T b$ (8 TO 9 ) . 5 " 

170 IF X S = " n o 3 " THEN LET p f . 4 
TO 5) =•• . . " 

180 I F X S = " n o 5 " THEN LET b$ ' 7 
TO 8 ' . . " 

1 9 0 I F C $ I P + L " 0 P + 3 ) = " a s s " THE 
N L E T C 9 ( p ) a " B " L E T p = p - l - ( c » ( p 
- 2 ) > = " * " A N D C » t p - 2 ) < « " g " ) : G O 5 
UB 1 0 0 0 L E T b a 5 S ®V: L E T P = p + 4 

2 0 0 NEXT p 
205 REM 
210 LET aS = b$ IF bf(5)•"3" T H E 

N LET b»(5)="t 

55C0ND SEPRCH • 
230 FOR P =5 TG L E N C $ - 7 LE"" / $ 

= C*(P TO ) : -ET ptiCKp.i 
240 IF p$="/" T H E N IF X$(2):="a 

" RND X $'3) O "d AND <$<2i<="9" 
THEN LET P=P+1 GO SUE 1000 LET 

bass =v 
250 IF p$="»" AND XS( TO 3) < > "fii 

a.j" THEN LET bS 4 TO S)="t." Lc 
T a % (4 TO 5) =' 3. " 
260 IF p$«"6" OP XS( ^0 2) =" 13 
THEN LET bS >. 10) = "S LET a $ H O 
= "6" IF a $ i S > s " 5 " THEN uET 

a t (8 ) =•" f " 
2 7 0 IF p $ = " 7 " THEN IF a s ( 1 2 , > " 

7 " AND a $ ( 1 0 ) < 7 " THEN _ET a $ i l 
1) = " 7 " L E T A $ Li ="r" LE"1" bS 

( 1 1 ) = " S " 
280 IF :<$i TO 3) ="iui" OP PS = "4 

" THEN LET aS'S TO 6)=".4". LET 
b$ (5 TO 6) ='• . U" 

290 IF x$< TO 3 ) - 1 0 " THEN L E T 

= " 9 " 
300 IP X»> TO A)=Riaj7' OR '< S 

TO 4)s"»aj9" THEN uET a $(12)=' 
7": i_ET a $ 11) = : LET bS(12 < ="s 

305 IF X$< TO 2» ="11" THEN L.ET 
t $ (1) ="R" LET b$(3)="ft" 

3 1 0 REM N I N T H S 
3 2 0 I F p § < > "9 " THEN G O T O 3 9 0 
3 2 5 L E T X $ = C S ( P - 1 ) : L E T n = ( x $ = 

8")-<X»«"b" OP «$="-") I F n THE 
N L E T a J 3*n ' = 9" : L E T as (3) = 

" . " ; LET bS'3'=•'." GO TO 390 
330 LET a»(3)="9" LET bSi3>="r 
- L E T A » ( 1 ) = " « • " I F a $ < 5 ) = " 3 " 

T HEN LET a* 5)="t" 
340 IF p > 5 +2 +£ n f THEN GO TO 390 
350 PRINT 00. -LASH 1;"J3ZZ Of 

added ninth ?" 
360 LET kS=INKEY» BEEP RND 4, 

RND+22 
370 IF »$="" THEN GG TO 360 
380 IF fc» = " j " then LET a | ( U ; s " 

7": LET b « ( l l ) = " S " IF b$<5)="t" 
THEN LET B$(5j="3" 

390 NEXT p 
391 REM 
3 9 5 I N P U T " " - P R I N T ;00; F L A S H 
; " norKjng out " ;C t 

4 1 0 I F a $ 1 13 TO 1 1 ' = 5 7 " THEN L 
ET a s i. 1 0 TO i l ) s " 6 S " L E T p $ ( 1 0 

TO 1 1 ) = " S 7 " LET bS 1 ' = 
4 1 5 FOR n =3 TO 4 I F a i t n TO r. + 

1) = " 9 3 " THEN L E ~ A S T . ' 0 r ; « 1 = 
" 9 1 " . L E T fc$ r. TO n * l = n 3 " 

4 2 0 NEXT n 

4 30 i_ET a $ = a 5 1 4 - r o o t TO » a $ 
44.0 4_ET t S = b $ 1 4 - f o o t TO I * T T 
450 IF b a £ s TrEM i_ET r 0 0 t = b a i 

s . FOR n = b a s s - 2 TO ba;i-t-£ l e t i 
=n + i 2 * ( ( n < D - ( n 1 2 * ) . _ET =.$ P = 
( " t J " ANC b$ P) • " . " ) +b$ IP NE ' "" 

n LE"1" b$ 11 as s » = 6 " 
4 6 0 LET l S a CCCCCCCCCipC 
4.70 LET j S » fcfc^^p&EfcmH 
4 8 0 FOP N =1 TO L E ' I a s 
4 9 0 I C AS (n .<= . " " H E N LE" 

= X ' " GO TO 510 
500 L E T j S ( n ) = MM 1+ as 

a s 

510 IF b$ ( r . 1= . - THEN ^ E T cs -
= " £ " GO TO 5 30 

520 L E T J s (n ) = MM ( l + ' b $ ' r i ; > s =, 

5 3 0 NEXT n 
5 4 0 _ E T jt ( r o o t ' = • 
5 5 0 PEM P I -PL"- -AFPH. 
560 DIM F ' 4 8 -ET p a = l LET p i 

1 ) = r o o t - 1 3 i-E— s $ = b$ + a $ 
5 7 0 FOP n =1 - 0 LEN l% 
5 8 0 I F i $ (n ' 0 R 5 128 THEN L E " 

p a » p a + l . L E T p p a ) = n - i 
5 9 0 NEXT n 
5 0 0 =EM , F I _ _ G . S S T J . £ , 

6 1 0 FOP S « 1 T : 5 
6 2 0 L E T G S <S ) = US AND S I ' +V S 
6 3 0 L E ~ 9 S 5 * 6 =•= S S 
640 I F s >3 THEN -ET tS = a$ t_ET 

J $ = I S 
5 5 0 BEEP . 0 1 i i r j 
6 6 0 FOP -'=1 " 0 19 -ET 9$ is r - i 
= b$ P ' £ , f ) LET 9 5 S+6 f'*4 = 

(n (£ , r ) ) NE'"" r" 
6 70 I F 9 $ j , 1 9 $ ' S . 5) ""HE'. 

Y L E T 9 S S + 6 1 ) = " 0 " 
6 8 0 NEXT S 
7 0 0 REM P R I N T - O U T 
7 1 0 BORDER UA- " 7 7 7 5 0 1 7 3 1 0 " i 

O L i . INK 9 PAPER 7 * ( C O I = 2 * I N T 
C O t / 2 ) B R I G H T c 0 i. =6 OP: : o ' . = 7 

" A D J U ^ ^ E T ^ T 720 CLS PRINT 
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Find that chord with the 
push of a button. 
J. Dave Rogers and a 
ZX-81 explain how to 
fret without worrying. 
either view. Keys Z and X let you scan up and 

down the neck to see different frets. The neck 

display is held in an array — G S — using one 

character string per guitar 'string'. Several 

U D G ' s are used for the frets and thick/thin 

strings. For beginners, a simplifier can be 

selected which shows chords as small, easy-to-

grasp shapes to play. 

For more advanced players the simplifier can 

be switched off so that a greater length of the 

fretboard can be seen at one time. This mode 

shows not only all the notes usable for a given 

chord but also their scale relationships e.g. root, 

third, ninth, etc, which is useful for learning 

about harmony and the anatomy of chords, or 

as an aid to composing solo runs — or bass 

guitar runs — to fit in with a given chord 

sequence. 

As far as fingering the chords is concerned, 

an obvious shape will usually suggest itself. The 

more complex types of chords however can have 

several alternative ways of being played. There 

may even be two notes indicated on the same 

string within a few frets of each other and they 

obviously can't both be played, even though 

they are all legitimate notes for that chord. 

So, to help sort out which to choose I have made 

'top priority' notes appear in capitals, with less 

important or optional notes in lower case letters. 

Although all the 'standard' chord shapes can 

be seen, the program can also throw up, i f you'll 

pardon the expression, less common ways of 

playing chords. 

Don't be conservative, try them all, see which 

you prefer — you've nothing to lose but your 

fingernails — and remember that each inver-

sion may be just what's needed to suit a parti-

cular piece of music rather than the others. 

Also, carefully chosen parts o f a chord — 

residues — can sound just as strong as a huge 

six-string-five-fret-wrist-wrecker, especially 

when playing in combination with other instru-

ments — or a good echo-chorus unit! 

There now follows a potted chord theory: A 

chord symbol such as E means the basic chord 

of E major, which consists of the first — root, 

third and fifth steps of the rising major scale 

of, in this case, E — and their octaves. Minor , 

sus 4, augmented and flattened fifth chords are 

formed by altering — raising or lowering — the 

third or the fifth. 

Added notes can then include the sixth, 

various sevenths, ninths, and so on, in any com-

bination. The added notes generally sound 

better i f confined to the higher-pitched strings, 

so the program indicates this automatically. In 

fact, i f a seventh or other added note is required 

as a bass note than it can be written not as a 

seventh but as 'chord over bass note' e.g. D/C , 

and this notation is allowed for in the program. 

It became more common as the main system 

failed to conveniently describe some contempo-

rary chords, e.g. i f the chord AID had to be 

named with D as its root — but still as exactly 

the same notes — it would be called D maj 

7/9/no 3rd. The newer notation is more des-

criptively accurate, yet short to write and quick 

to understand (like good computer language 

should be!). 

I f typing errors are made when entering 

games programs then something obvious will 

usually happen — or at least fail to happen — 

but with a utility/educational program, such as 

this one, errors may give you an apparently 

(continued on next page) 

P=P Lay 
N or A-G=New 

J . D . R o g e r s 
chord <384. 

Z/X*Scan down/UP frets 
0 - 9 = C o l o u r s 

s t « p s . T = R e - t u n e 
T H I S I S ": I N K U A 
1 + C 0 I.) ; C S I=IT 2 1 , 1 
G t r T u n i n g " ; t s 

T H EN GO TO 500 
PRINT AT 8,0 ,<{ 

U = A i t e r v i ew 
5 = S i B P 1 1 f i e 

74.0 PRINT , . " ' 
L "1646263624' 

;"FPET '.a0, 
750 POPER COt 
760 IF S l HP < 2 
770 DIM qS'384 

760 PRINT AT 9,21 • and h " T A B 
20 :"wain finger"; t ab 20 ,"positi 

ons •' ; TAB 21, " d = r 0 0 t ) " : AT 14.19 
"N Piay if no" " AB 20; " j U e r n a i : 
v e ; AT 17,19 "Do not play", TAB 1 
9: "open strings",TAB 19:"un'.ess = 

o " 
AT 5.0, 

'590 LET f f = f f * 
f r <45) - 14 A N : 

991 IF K $ >"t 
992 REM OP 
993 CLS PRI W 

9 required '"or 
• : r i n s f i r s t, v 

o r» e . g . ",," 
example is jc 

,,."OR En te r n 
a ." 
594 INPUT LINE 

T % > 12 THEN 
395 IF T$="n" 
996 GO TO 992 

» E M _ _ _ _ _ 

4 A N D K * = " x " A N D 
t $ = " 2 " A N D f r 4 ) 
T H E N G O T O 8 0 0 

" IONAL-RETUNEP 
." E n t e r t u n m 

£ i x s t r i n g s , p a s s 
s i n g t h i s e x a c t f 
d a e a . b e : " , , ' 
r s D 6 / 9 t u n i n g 1 

t o re t u r n t o norm 

TS CLS IF LEN 
GO TO 4020 
~HEN RUN 

2150 IF LEN (a$ + b5 + j$+x$+9S (12 < + 
U$+v$+e$+h$' <>1075 THEN PRINT 'E 
RROR in lines 2000 to 2150",,.jdr 

3000 REM UDG'S 
I W 
II U 
.255 
. 170 

K L M N 0 
^ l h n c 
170,0,0,25 
126,2SS,15 

15,15 .0,0,0,0, 
12 

15 . 

p s r 

1010 L E T 
CHR 4 

P * = CS 
(CODE 

CTE-TC'-NUMBEP • 
p) LET C$ = 
P $ - 32) 

SOO PP. IN"! 
; AT 20.0; 

810 LET X =6 AMD Si l»p: LET a = 
f r +31-(14 AND Slmp =2) 

820 PRINT PAPER 8.AT 21.6:" 
FLASH 1; AT 21,6. Cfr+2)/4 

330 =RINT AT 3 0 
3 4 0 F O R 3 = 1 T O 5 IF V i e w T H E N 

FOR S=6 TO 2 STEP -1 
850 PRINT g»(S+X,fr TO a) PRIN 

T e$«fr TO a) 
660 NEXT S 
370 PRINT g $ (s + x , f r TO a) 

PEM _ 

1020 LET v=0 
1030 POR 1=1 TO 7 
1040 IF P $ = "cde-gab"(n> THEN LET 
v«UAL "010305060S1012' (n*2-l TQ 
n * 2 ) 

1050 NEX7" n 
1060 LET SH f = ( C S 'P+1) = O • - ( C S 

( P + l ) = " b") 

g 9 g P C t 

1070 IF Shf 1 
T P=p*2 LET 

C $ ( P TO 
1 0 8 0 R E T U R N 

PEM 

HEN LET V =V +S h f 
C $ = C $ TO P - l ) •»• 

LE 

U j£P CONTROLS 
S E T T I N G - J P 

9 0 0 I F piay THEN FOR n =1 TO pa 
B E E P . 0 2 + S i m p 8 , p (n j I F I N K E V S 

= "•• THEN NEXT r. GO TO 900 
910 LET K $ = INKEV $ 
915 POKE 22539-RND*7 ,3 + INT 1 PEE 

K 22539/8)+1+RND+5 
920 IF *.$="•• THEN GO TO 910 
930 IF *$="p" THEN LET piay=NOT 

Play 
940 IF fc. $ > s " 0 " AND ».$<:= "9" THEN 
LE T C0 I =CODE r s-48 GO TO 700 

950 IF I$="n" THEN GO TO 10 
AND K $ < ="g" THEN 960 IF »$ 

GO TO 40 
970 IF K$ = "v 

view 
960 IF k $ = "£•' - H E N LET simp=UAL 

"201" (1+Sxnp) GO TO 750 

THEM LET view=NO" 

2010 PRINT "Please wait" 
2020 LET f=0 LET S=0 DIM g5(12 
,78) DIM n(6 , 2 0 ) DIM a$(12 i D 
IM b S (12/ DIM J 3 (12) L E T f r =2 

LET X|="": LET C0l=6 LET sifcP 
=0 LET view=0 LET piay=0 

2030 LET u*=" 
2 0 4 0 LET V | S " FC'FCFCFE" 
2050 LET e « = • •" 
2060; FOP n=l TO 20 
2070 LET u$ =u $* 
2080 L E T V $ =V S - bpfc-F" 
2090 LET e$=e$»" I" 
2 1 0 0 N E X T n 
2110 L E T e S(52) =" " 
'2120 L E T h $ = & f a 
2130 LET h$=h$+h$ IF LEN K$<700 

T H E N GO T C 2 1 3 0 
2140 L E T H $ = H $ T O 704) 

A B C D E F G H 
M C D C T C H 

3010 DATA 0,0,0,3 
5 .255.255.126 255 
,15 . 15,15,255.170 
255 ,0,0,0, 255 . 255 . 255 , 126 ', 255 
6,255.255.15,15 15.15.255.15 
15 
3020 DATA 0,3.63,29,13 13.253,12 
7,56,252 252.248,95.85.248.124.0 
0,0 0,255 .55.0,0,0.0.0,24.252.9 

5,0,0,19 96 , 64 .48,8,48,192 . 128,2 
52,4.8,0,0,0,0,0,0 REM "guitar" 

3030 DATA 24,60 110.235,215.118, 
60.24,0.0.16.84 2S5 . 54 . 16 . 0 , 74 , 4 
6,68,97,116 , 101 46 .82, 111', 103 . 10" 
1 114,IIS 
3040 P 0 R n=USR "a" ~0 USR "P" 
3050 READ f POKE n,f LET £=s4f 
3060 NEXT n 
3070 IF S+n<>76042 THEN PRINT e 
rror in data",jdr 
4000 REM — T U N E - U P - N O T E S - A R R A Y - -
4010 LET t*=".£ a d g:b e " 
4020 LET C$ = t$ LET p a 2 
4030 FOR S=1 TO 6 
4040 GO SUB 1000 
4050 FOP f=l - 0 
v: LET V = f v AND 

4060 LET pap+2 
4070 NEXT s 
4080 PRINT AT 20,0;"test Chord 

LET C » = "dma ^ 7/9/ Bbass " 
Si M P = 2 GO T O 7 0 

4090 GO TO 10 

2 0 L E T n CS , f ) = 
V < 1 2 ) • 1 N E X T f 

LET 

P - E - D 5 . E - E P 5 
U I T H A " S T R I P E " FOR L I S T I N G 

9 9 9 7 7 L E T 5 D = 1 5 8 8 0 FOR N = U S R " A " 
T O USR " P " P O K E n . P E E K a d + 1 2 3 
LET a d = a d + l NEXT n 

9998 PEM Thanks to E is *Les (te 5• 
typing) 

9 9 9 9 POKE 2 3 6 9 3 5 6 C L S BORDER 
7: PRINT "instant normality" L 

I S T 3 * 3 

YOUR COMPUTER, AUGUST 1985 69 •Z) 



Table 1. 
Spectrum-specified Pokes etc. 

0 A zero line is obtained by the 

direct command : Poke 23756,0. 

10 h$ is a screen-sized string used as 

a 'backdrop'. 

50 The first Poke changes the Input-

cursor character, the second Poke 

makes the Spectrum's key-beep 

more audible and the third Poke 

switches Caps-shift off. 

60 'L ine 'a l lows string input without 

the quotes being shown. 

395 Performs a CLS on the bottom 

two lines only, t/0 Prints to the 

bottom of the screen. 

450 use of boolean logic with b$ 

al lows a 'complete algorithm 

within a line'. Use of 'If's would 

have caused the rest of the line to 

be ignored if a condit ion was 

false. 

560 S i nc l a i r arrays c an be re-

dimensioned even when already 3070 

set up. , 9997 

500/520The first or the second of the 

characters in quotes is sliced out 

depending on whether b$(n) is an 

upper-case or lower-case 

character. 

710 Border colours are sliced directly 

out of a string using 'Val'. 

720 Using one big string takes less 

memory and prints faster than if 

using lots of separate 'Print At's. 

840 If 'view' equals one then the 

second version of the For-Next 

loop is set up and the one that 

was first set up is ignored. Not 
recommended on non-Sinclair 

machines ! 

915 Pokes the attributes file to flash 

random //VKcolours only. The bits 

that are significant for Paper/ 

Flash/Bright are masked off by If a 

the function 8* INT (Peek/8). main 

2150 Checksum for strings. note. 

Checksum for UDG data. 

Reads character bit-patterns from 

the Rom and Pokes them into the 

UDG's, but by adding 128 a 'stripe' 

is added down one side to high-

light the UDGs in the listing. 

Adding 129 would give a stripe on 

the other side as well. 

R r Root note of chord 

B Bass (if altered root) 

3 t Third (minor or major) 

5 f Fifth (flattened, perfect or 

augmented) 

7 s Seventh (diminished, 

dominant or major) 

6 s Sixth 

9 n Ninth (flattened, dominant 

or sharpened) 

4 u Fourth (suspended or 

eleventh) 

If an 

optional 

note. 

(continued from previous page) 
working program but one that spouts a load of 

misleading rubbish. I made up the (rather 

unlikely) 'test chord' in line 4080 to test as 

many parts of the search algorithm as possible. 

I f you do not get exactly what's shown in 

figure 1 then there is an error somewhere. 

When a Run gives the correct result you can 

erase line 4080, then make final copies using 

Save "chordata" line 1. 

User-definable characters — to be entered in 

Graphics mode — arc highlighted in the listing 

as capital letters with a stripe. T o return them 

to this form, for checking, you must Run 9000 

— this copies character bit-patterns from the 

Rom. It is also most important to notice where 

capital or small letters are used in the list-

ing, because this is used as a note-priority 

marker. 

For this reason check all lines in the search 

loops even more carefully than usual. Note that 

some lines in the listing have been padded out 

with spaces to clarify their appearance. Lines 

540, 780 and 2050 use graphic shifted eight (not 

inverse video space). 

In use, the 'sharp' sign can be found on key 

3. For fiats, as on all music, a small b is used. 

I f you come across a natural sign — — then 

type maj instead. It is not necessary to put 

capitals or spaces when typing in a chord, these 

will be inserted later by the program itself 

where needed for clarity e.g. Type in abbbbass 

and see how the four b's get sorted out into 

Ab/Bb Bass. 

Figure 1. 

p « p i a y J . D . R o g e r s 
N or A-C-=New chord «&S<t 
2 / X s S c a r , DO MI- UP ' "RETS 
v'sfli. ts • v i e w . O - 9 =Co lours 
5 = S i » p i i f i e r s t e p s . T = R e - t u n e 

15 

• 

A V 

A 

A 

V 

V 

• a n d O 
Hi a i n (i n g e • 
p o s i t i o n s 
(••root) 

— P l a y i f no 
a l t e r n a t i v e 

^o not play 
o p e n s t rings 
v nless — o 

ePE" 

Table 2. Main Variables. 
g$(s) Guitar 'strings', literally. 

C$ Chord name, inputted by user. e$ Empty string, used to keep the 

B$ Allowed notes' for given chord guitar strings spaced-out. 

(separate sets for N(S,f) Notes reference array (string, 

A$ bass/treble strings). fet) 

X$ Extracted items from C$ col Colour/options for display 

P Pointer for search through C$ T$ Tuning for open guitar strings 

V Value returned from note-to- S imp Simplifier, on/off 

number subroutine. view View, up/down 'flags', 0 = off 

root Root note of chord. play Play notes, on/off 

bass New root note if altered bass' Shf Sharps and flats 

i$/j$ Simplif ied versions of b$/a$. P (pa) Play-array 

For 9th chords you are prompted to choose 

jazz or added, the former includes a seventh, 

the latter doesn't and sounds more contempo-

rary — used extensively by The Police. Any 

chord + 7 means augmented fifth and dominant 

seventh, not a sharpened seventh. A 13th chord 

includes the sixth and seventh, usually an 

octave apart, sometimes the ninth, optionally 

the fourth and theorectically the root, third and 

fifth. 

I f the program is typed in error-free (!) then 

at least 99.9 per cent of chords typed-in off sheet 

music will be worked out correctly. Don't 

believe those who tell you "that's not how I 

play" whatever, many guitarists have their own 

somewhat loose idea of chord names. 

Even sheet music is not infallible and can con-

tain chord shapes or names that are unsuitable 

or just plain wrong e.g. G eleventh ( G i l ) is 

used sometimes to mean F/G but sometimes to 

indicate G7 sus 4. 

Structure-wise (horribobblc word) the 

program flows straight through from line 10 

to 900. The main variables to try and follow 

are aS, b$, c$, p and x$. Both searches through 

the inputted chord name (c$) use a pointer (p) 

to keep track of everything. P is incremented 

for example to accommodate "sharps and flats' 

in the routine at 1000. Allowed notes for the 

chord in question arc built up in a$ — for the 

three treble strings — and in b$ — for the three 

bass strings. BS gets started off containing a 

major triad in line 60. 

The filling of the actual guitar-strings array 

(G$) is all done in line 660 as follows: For each 

guitar-string/fret position (S, F) the fixed refer-

ence array N is sliced to find the note-value at 

that S, F. The resulting number — range 1 to 

Cm 7/9 
B9 
Bbm7 
F/±m7(5b) 

A 7(b9) 
A6/4/GBass 

C11 
G A13 

Table 3. Some chords to try, from simple 
to complex, showing just some of the 
types that may be found on sheet music. 

E7 D Dm 7 Fmin Am 
Amfmaj 7) Am7 Bb6 C7-9 
F F6/4 Esus Eaug DIE 
C(Bb Am/F B7-10 Emfadd 9) 

Abmaj7 
Dmajg 
FMim 

D(9) 

12 — is used to slice out a character from a$/b$ 

— allowed notes data — which is then put into 

G$ at the current string/fret. 

This character could be a symbol or just a 

bit o f guitar string — to fill the gap — depend-

ing on whether the note was an allowed one for 

the current chord or not. 

Since the Spectrum Beep is monophonic — 

not to mention barely audible — the only way 

to give at least an impression o f a chord is to 

play the notes of the chord rapidly in succes-

sion. This is done by storing the notes of the 

chord into a play array, P — sound better 

through a proper amp. 

Note that throughout this program I use 1 

to represent C , 2 for C sharp, 3 for D and so 

on. The Spectrum's Beep uses the same sys-

tem but 'one lower (0 = C) hence the need for 

'n-1' i n l i n e 580. 

I can supply a ready-taped version of 

Chordata which includes extra text screens. 

Send £2.50 to 11 Carnarvon Road, Walton, 

Liverpool, L 9 1EB. Note that I refuse to have 

anything to do with fans of Wham! • 

70 YOUR COMPUTER. AUGUST 1985 G 



r 
FUJI 
Microdisks 

SS/DD £ 2 9 . 9 5 

OS/TO £ 3 9 . 9 5 

rTT\ 

FLOPPY 
DISKS PRICES PER BOX 

Suitable for use on near ly al l s ingle 
and doub le-s ided 5 V d isk sys tems . 

• Replacement Guarantee 
• Hub r ings 
• Boxed in 10s 

PRICES PER BOX 
5JL Wi. 

DS/PD 9 9 0 9.00 8 6 0 

SS 29.95 29.50 29.10 
DS 39 .95 39 .30 38.70 

Fun Lifetime Guarantee 

i B w K t - i O i l 
EXCL VAT 

SEEK) LIBRARY CASES 
(Hold 10 disks) 

3V 
1.99 
1.99 

1.85 
1.85 

1.75 
1.75 

REPLACEMENT 
GUARANTEE 

If any disk should fail, 
re tu rn i t for f ree 
rep lacement . . 

H O W TO ORDER 

DELIVERY 

Disks (per box) 
Library Cases 
I'roc wttfiditio) 

1 - 4 2 - 4 5* 

75p 50p 4 0 p 
6Op 3Op 25p 

To total order value add Delivery, then add 1 5 * VAT and send to: 

IDS Computer Supplies 
P O. B O X 4 3 6 . B A N C R O F T . M I L T O N K E Y N E S M K 1 3 OQX T« l : ( 0 9 0 8 1 3 1 0 8 9 6 . 

EXPERT SYSTEMS 
ON YOUR MICRO! 

N o w you con exp lo re the exci t ing w o r l d of 
Ar t i f i c ia l In te l l igence in ac t ion , w i t h the latest b o o k 
f r om top-seeing c o m p u t e r au tho r , Tim Har tne l l . 

Exploring Expert Systems on your 
Microcomputer 
mokes Expert Systems accessible to you in a w a y w h i c h has never been 
d o n e before. W i t h machine-speci f ic l istings for SPECTRUM + o n d 
SPECTRUM, AMSTRAD. BBC M I C R O , C O M M O D O R E 64 , a n d oi l MSX 
machines, plus any mach ine furn ished wi th M ic roso f t BASIC. Tim's new 
book opens up the w o r l d of Exper t Systems in a d i rect , p rac t ica l way . 

The b o ok discusses, in some de ta i l , the most successful Expert Systems 
deve loped to d a t e ( inc lud ing PROSPECTOR, M Y C I N o n d D E N D A R l ) o n d 
shows how the f ie ld has deve loped over the post decade . R e a d y - t o r u n 
Expert Systems p r o g r a m s in the b o o k inc lude A U T O M E C H A N I C a n d 
M E D I C I (to g ive yoursel f o quick stress check ' ) . The m a j o r Expert System in 
the b o o k del ights in the n a m e o f FUZZY RITA. This p r o g r a m uses fuzzy logic 
wi th in the f r a m e w o r k of a n Expert System shell to p r o d u c e o genu ine ly 
useful exper t o n just a b o u t any subject y o u choose, f r om chicken sexing 
t h r o u g h to med ica l d iognos is a n d wea the r fo recast ing . You' l l a lso be g i ven 
the chance to exp lo re the l anguages w h i c h d o m i n o t e the Ar t i f i c ia l 
In te l l igence a n d Expert Systems wor lds . The book conta ins BASIC emula to rs 
of PROLOG o n d LISP so you can ge t them up a n d runn ing o n y o u r 
computer , w i thou t h a v i n g to ac tua l l y b u y the l anguages . 

Exploring Export System $ on your Microcomputer, by Tim Hor fne l l ( ISBN 
0 9 0 7 5 6 3 74 0) , is £ 7 . 9 5 , o n d is ava i l ab le f r om most b o o k a n d compu te r 
stores, o r you can ge t it d i rect by mo i l , post free, f r o m the publ ishers: 

Interface Publ icat ions Ltd. , Dept YC, 

9-11 Kensington High Street, 

London W 8 5NP 
(Trade on ly : W H S D Leicester) 

RAM 
MAKE MORE 
OF YOUR 
SPECTRUM... 

Two great new add-ons to boost the power of your Spectrum 
(and Spectrum Plus). ^ I M H M R H H I 

TheRamlnterfaceMk.il I 
is Kempston y t s f t r / 
compatible. It lets S ^ S ^ y S 
you get the best 
out of your action V / ^ / 
games, with all 
the best 
loysticks around 
- even the ^ ^ N . 
Quickshot II r a p i d ^ ^ ^ s ^ j ^ 
fire joystick.Electrify ^ ^ ^ ^ ^ 
your enemies, with real ^ ^ 
power and lightning-fast reactions 

^ at your fingertips. 

Then there's our Spectrum Upgrade 
Kit. Boost your 16K memory to a 
fantastic 48K and ^ ^ ^ ^ 
run all the latest I p T 
superb action 
software 

\ 
SPECTRUM 

UPGRADE KIT 

^T..FOR LESS. 
(Both Ram products are made to last. And fully guaranteed ) 
Get some real action into your Spectrum Games today! 

Simply return the coupon below to Ram Electronics (Fleet) 
Ltd.,Dept. YC ,106 Fleet Road,Fleet,HampshireGU138PA 
Or call our credit card hot line on mj^ 
02514 25252. 

Quickshot ^ J E S » * 

Spectrum U p g " o t 3 
Please state issue t u l < ) l * 

' ^ " ^ T r r r S x C C C t nt̂ rydate 

I— 
Postcode 

Name 
Address 

Telephone • L M J 
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J G Fountain 
gives your 
Amstrad a 
schizoid 
screen. 

THE PROGRAM Split uses the built in interrupt 

facilities on the Amstrad to split the display into 

separate areas and provide them wi th separate 

colour pallettes, thus al lowing the machine to 

have more colours on screen than normal. T h e 

program actually splits the screen into two 

sections, the upper retaining the normal screen 

pallette and hence responding to the normal 

Basic commands for controlling the ink colours. 

The lower area however is given a completely 

new pallette and hence new commands have to 

be provided to control the inks though the 

colours available are the same 27 hardware 

colours. 

The new commands are provided using 

Resident System Extensions, wh ich have been 

well described in various publications and are 

fully documented in the Complete CPC 464 

Operating System Firmware Specification Soft 

158. Basically an R S X command is a user 

defined extensions to the Basic language and 

provides a method for call ing machine code 

routines by name rather than address. 

For the control o f the lower area o f the screen 

4 R S X commands are provided:-

: S P L I T , p , n , — splits the screen at position 

p where p is in the range o f 0 to 4, 0 being the 

bottom o f the screen and 4 being the top. n inks 

are associated with the new pallette ie. if n=0 

none o f the inks are changed in the lower area 

o f the screen, i f n = 1 6 then all o f them arc 

changed the border always being split. 

:SPLITOFF — returns the display area to 

its normal format. 

: L O I N K , i , c — sets ink i to colour c in the 

lower area o f the screen. 

: L O B O R D I * R , c — sets the border to colour 

c in the lower area o f the screen. 

These R S X ' s have to be initialised by the 

Basic instruction 

CALL 34000 

though this address can be changed by changing 

the two O R G definit ions in the assembly pro-

INITIALISATION ROOT INC INITIALIS£ FAST TICKCB HLOCK 

C*0 34COO 
CO PC.BCMDTD 
L D M L . B W R K S P 

CALL t*CDl 
OfT 

L D H L . F T B L K 

L D * . T < L 

LD C. l*F 

I Address o< Fast Ticker Event block 
I Cl««« o« interrupt. Asynchronous Impress Event 
I -UK A routine In BAM 
I KURD*'. Not applicable 

I Address o' CO««and table 
I Address ol HO'k space 
I KL L05 E«T 
I »»tijrr to OA*Ic 

SPLIT SCBCEH I0n«A*D BOUTIN* 

I This roulm 
i : » t » ' P ' » t » ' 
I *0> the «ir 

:» CAl'.ed Nhin the fix COr»«and S»LlT.n.» I* found by the Paste 
It spilt* t'e IC'Mn At 00*1 t IOn povlding A n# - palette 

I •»• Ink*. I« er e no parameters It defaults to S"L1T.I 
1 ]« tnere A'e too »an» • parameters It e.its via the Error routine. 

SPLIT 
CP 0 1 
JB NZ.SFBAM 1 I» At least one junp to handle it 
LD A,4 1 Else default to SPLIT.I 
LD IPOSTNI.A 1 
LD A,46 1 
LD ICELAYI,A 1 Set loop counter 
18 SPIN 1 then junp to initialise Ticker blocks 

SPOAM : cr 1 1 Cheek I * there is I parameter 
JP Z.SP? 1 Ju»p to Handle it 
CP 2 ( C"e<k 1' there are 2 oe'eneters 

1 
; b Nr.pce** 1 Juai. to error routine it r.ot 

I SET NO Of IhKS TO »E CHADDED 
' LD A,(IX) 1 Oet lo byte o' P2 

CP 1' 1 Lint the pa-aneter 
JB C.S»4 1 to oetxeen 0 and 16 
LO A, 1« 1 

SB4I LD ILJMIX),A 1 
IHC IX 1 Point parameter stack pointer at 
I H< : IX 1 the * 1 ret parameter on the line 

SIT sri.IT POSITION 

LD A.<1X> 
ADD A.J 
AND 7 
LD f.A 
SU» A.J 
LO 8C.LOO*TA» 
ADD A.c 
LD C.A 
JR «,SPl 
INC P 
LD A.(BC> 
LD IDCLAYI.A 
LD A.E 
LD IBOSTMI.A 

Get p#r#Mt«r 
Unit the p»rral»f value 
to D#tMft" 3 »"« 7 
Save the split po* 111 on pirntttr 
Bring O AC I" to 0 to * 
Oet the loop tADl» Start address 
Add OMset < ADC DC i A » 

Get the loop driver value Iror table 
LOAd IOOP J'lvl' tenp. (tor* 
3et the split position parinlttr ageln 
Set split position variable 

INITIALISE eBAne FLYPACK 

LD K.F«»LK 
LD ». tei 

LD C. tFF 
LO OE.FFBTN 
CALL tPCD? 

I Address o« Frase Flyback Evsnt clock 
I C1 ASS 0< Interrupt. Asynchronous Event 
I with A routine in BAn 
I Bo* number. Not Applicable 
I Address O* rout Ire 
I KL NEW r«A«E FLY 

LO OE.FTBTN | Address o« routine 
CALL lilCEO | KL NEW FAST TICKEB 
BET 1 Return lo Sasic 

1 FAST TICKEB BOUTINE 

1 This routine Is called every 3.JJ NS. It checks «here the screen scan has 
1 to and H this natcr.es 

F T B T N : 

L D A , IBCOUNTL 1 Oet the 'rase position counter 
LD ML.P0*TN I Set position at nhich to split the screen 
CB I M L ) I Check 11 they are equal 
3B KC.FTPASS 1 !« they are not the sane, do not change tne 

I palette 
L 

i LOAD IN T « NEW P A L T T T E 

LD A, ICCLAT > 1 Oet delay tine length 
LO P.A 1 rlove It Into » 

F T L O O B : S JNZ rtLOOB 1 Delay loop to get change ot 
1 colours al character llns bOundry 

LC ».17F 1 Load Oate array address into 1 
1 since • is put on the upper • tits o« the 
1 Address Bus Dur|r« the OUT IC> instructions 

LD A.tLINIKI L Check Na. of inks to be charges 
C B 2 1 H A < 2 change colours the S I O H MA/ 
30 C . F T F K W 1 Else do the Border an* the 
L D M L . I N K T A S 1 first l«o Inks as 'ast AS possible 
P U S H A r I Save 1 lett 0« inks to be changed 
LO D.L I Load the S p a r e registers «ilh the 
LO E,IHK.1 t ink nu*£>ers and colours a* the 4irst 
LD A, IMRCOLI 1 t-0 inks to be changed and the border 
JLB C.tlO 1 Mhieh is also changed al this point 
1NC HL I 
BUSH M. 1 Save ink table pointer 
LD H. <HL > 1 

O U T L O . O I 

O U T IC'.E L 

O U T I C I . C 1 »OrSer NO. 
OUT (Cl.A 1 frorder colour 
OUT <CI.L 1 
OUT (CI.M i 
B O B H . • Oet the M. table pointer 
JhC ML • Increment It tO 7 
B C B A F 1 Set the Unit 0« inks 
J B Z . F T B A S S I II there -ere e.actly 2 in.s to change 
JB FTOUT 1 Else continue outputlng inks 

F T F E W : I Entei ree 
I ^ 
1 or no inks to Change 

LD L.HO 1 Set pate address 
OUT ICI.L 1 
LD A,IPOBCOL' 1'Oet the Dorse' colour 
OUT (Cl.A 1 Send it to Sate Array 
LD HL•INK TAP 1 (Set the start o« ink the table 
LO A, ILIH1IO 1 Oet the r,u»ber ol inks to set 
CB 0 1 
JB I.FTBASS 1 le only the border 
DEC A ' 

FTOUT: OUT ICI.L , 
OUT I 1 
INC t 1 Beset P 
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gram, the latter o f these two must however be 

of the form & X X O O . 

The mechanism by which the screen is split 

uses two o f the interrupt queues, the Frame Fly-

back Queue and the Fast Ticker Queue. These 

interrupt queues are again described in the-

Firmware Specification Soft 158. Again briefly 

these allow the user to write machine code 

routines which arc called not from basic in the 

normal manner but periodically in a similar 

manner to the way the Basic Instruction Every 

works and hence operate without the User need-

ing to be concerned wi th dr iv ing them. 

The Frame Flyback interrupts occur as the 

name suggests every Frame Flyback i.e., 50 H z 

in the U K , 60 H z in various other countries. 

The Fast Ticker interrupts occur at 300 Hz and 

so 6 — or 5 i f Flyback is at 60 H z — o f these 

will happen dur ing the period between frame 

flybacks, unfortunately only three o f these 

happen dur ing the actual display period. The 

Fast Ticker is used to set the position at which 

the screen is split and the Frame Flyback used 

to synchronise the split position with the 

display. 

T o use the interrupt queues each routine to 

be called has to have an event block which is 

an area o f memory reserved by the user which 

is kickecl by the interrupt and in turn calls the 

routine. These blocks are initialised, put on the 

queues, deleted from the queues, etc using 

various j u m p blocks. g 

Basic loader. 
3 tH .Mt i in .1.1 
1.1 *EM MlC luaiM' lur SfLlT. 
If l.rn IMC tn* I in* ni*l>w, listed 

70 REH and th*n nl>*rt «ni mi* a matel* 
ip r.«n in th« data statements tn* 
50 FEM or oor M will Ull vou 11IW 
•t ten It in. 
si WIN! 'lo lo-Kl 'hp cod* lrom 34000 OMVdt'llCI'O " 
Or *ss EM». •.»>*« th* I MM IT arMOti iOP«4f ' 
'I W^tT'St*'* ol NMhint cod* Droo* *•"• Star ll> 
80 IF startp • O I Ml N alvlr - -40JW 

f lUrlo 6 THEN star to • star to • 655 "« 
]«l" INTUT-Bt«rt ol Var-lebl* Araa'istarld 
na IF startd • 0 TMCN «l«'1lt -
••re IF START* 0 TMEN .UMU - >T<RTD • e5s:c 
I i'0 IF startrt-lNt I ttvli) ' 236 I • 236 23 I Mr II SO 
TO 1(V 
140 II st.rlrt <l>rt« AMP ttar'O MI*CM THEM fW«OS» St 
a"d-l ELSE IE star to td AMD sl*-to MIMTF TMEN MEM 
0*> ' tlar(o>l 
I-.0 Iditrnt • turtc 
>60 I I nit - «t jrtp • 72» 
I~0 iKXItwl • I9N 
' B0 60SUt- l»0O 
17B address • start 4 
. ae l in t - st artel • 157 
. I * m t « ' j / i • : O M 

coiut- biv 
«M'm • startd • 231 

240 I I nit - startd • 24u 
.-•» - iW 
."r-e aoauft 000 
zre cor ... i 10 j• 
. »0 PEAC aOdr*»s i A£Af. . . lo. 

*ddr*ss - mo'ni • 31536 • St arte • v«lv» - v* 
I..* . i l v l d 
00 GOSUP MP 
"IB sa <1 

T » N- I TO 115 
•-•B RE«© aiftlrMftl BEAD valu* 
'.Iff idd'fii - Mldr.ti • fia.'ft • startc. t vain* - va 
lu* • «t*rlc 

G&Buh 500 
V.B MTIT 

• I TO 4 
?0 AlaO <M'K. I BEAD v»lu* 

" t addr*si . *dd' *»s - '.fce!* • *tartd t valu* va 
l v * • star to 

conn- at 
4>P •' 
470 CALu Itirto 
* 0 l*.l 
4««« J'CF 
*P B£M L-o* a in «•- artdre.s talun 

»IC ">' *0dr*s- . ve|u»-IWT • . -.«. 
».« (Ult *ddr... . I. INT I .»lo» .56 • 
>.-o ir i im 

SEN read data (uferwlin* 
0119 «l«'.iMr« - .fl-lr.',. 
820 • 0 
B30 FV •>• 0 TC -

H « yllOlt ac"H- vv»-r, .v 

9--0 SEW 
'BO IE cn«l rh« • .n >HCN l.OlU V4* 

addr»»* • <Mr«l> - 8 
"'W IE iM 'n t I 1*11 ll*N GOTO Q:«l 
•riO M IIW.N 3:0 *av* n-c .**IW. 

split.* * ,B.M«IW.MS 
'•10 fc£M ch*tl sun *«rL» 

llnanuatar - INT I < »cd.*.s startad<lrs ' '8 • • IP 
• rtatastar*. 

••a r«|N»M data *rror I r. I in* | 
•»-*0 E'E'INT l i n n M b r 
•tu> uior 

fcE" ix cur** data 
ll»»i' DATA I. II.". I M. "'.Ol . 1 V.I' 
ITID WA IBE.J8I.?M.0.-'R.IR.<>2.-I.».ONEI 
IB.'B HAIA M.».I; I .*: .«.9*.<4.I:«.M»: 

1040 llAia -. I>»4 . :ri . I . l?*.B.;54.'-04'(D 
1W,0 DATA 1>.SO.;,C.;.H5.*j«.58.1T4.I.0I6«-
• it AT.*, JJI ,- i . ;?i .-5,2 :1. ir».0. i»0.»B4ji 
10-0 OA'A ',vS..|4.;.i.5:.t0"5C-
10F0 DATA 134. i:°. 1V.Z2. I .4. IB.-.0.MIIE.-

DATA t,0.1"4.i;?.50.5».l'4.ir.ri.l029E 
ll«» DATA l34.o.l2«.|4.rB5.17.lo0.lJJ.I.033C 
1110 DATA r0-J.ri5,iee.T3.ni.ir-4.».i«-..-.B4oi 
1120 I A IA I4..'ti.l J?,11»5.;:4.ia6.».044S 
1130 DATA ;0I .50.57.134.33.5 .̂174. |O0.'.0-<,: 
11451 DATA 4P.77,5B,M». I -4. T| , I*.n4. • on I 
1150 DAI A ̂ I.I2••.56.5«.I34.?54.2.5<•.•.0^ '̂, 

11̂ 0 DATA 7* . -3.0. I 35.T45.05 .'74 . . • 97A|. 
1 I 70 DAI A 16. I 35. 14. lo. 35.. 10:.:- ' . >.0310 
11P0 DATA ei.777.B-j,r*T.*-.r-'.iri,7-T.TO-.p 
IIO0 DATA ie5.2J7.97.22S.35.24l.40.3l.W3F7 I 290 r«»TA 4,70.4fr. Ifc.r-.T.IB- .SM.IA.S020A 
12It r~IA I 31.137.121.33.0.1 75.58.58. WTf 
1250 DATA 1-4. IB.AI i0r-.>-0-4>« 
1230 TATA 2J7.|„3.4.109.210.134.133.58.««4*e 
1.40 DATA 57.1 -4,«.l . -.7.: .t2.k.r«.r.0IV4 
12St 57.l34.62.0.->».63.l74.:0|.'.02ftf 
i : t r iaaia . v r . i o n . . iuu .> .0 . * l '< 
1270 DATA •»,5'.l34.«,2.0.rJ«.-

,5.|-4.'0?-r 
I200 DATA SI.SMI.IM.nS.JM.IH.-S.tllSb 

DATA 7|.l34.2t5.2?l.lt8.20l.254,?.«04FC 
1'00 DATA 57.721 , 126." 5.0. I ;5.».4r.'SC 
1310 WA 754. le..4M.5o.c.P.7<J.«.'BiD4 

1770 DATA 221 .126.0. 28,210 .4,154.1.0-01 
1 - '» DATA 1'.25.174.1M.95.40. 1.20. >0107 
1 * 40 DATA 76.11B.20I.254.1.104 .231, 1 *". *.04SB 
1 '50 DAI A 177. 254. 2*. 210.4.1 "-4 .1 ..5. 0TIE 
1 760 D.MA 134.|)|,03.40.1.70.a 6.-.0.I.0II "• 
1 S 70 DAI A 16. 1 .'5..0I , . • ' . . • .6.26.'.027E 
I7W DATA 705.1 :. 1 34.701 .33.1 1 3.134.6,10-47 
ir-0 DAI.. 29.705.1134.201.12 6.35. I97.M3AC 
1400 ti*TA ;2*.:K.S;.IB7.2»,I«:.i«..."45.».e5 i 
14 IB MIA 201 . O.B. 0.0. 0.0.0. ••0tT-

FEM varianl*. wd t.u>l*s data 
.000 DAI A 04.60.0^,9. .iJd. 93. 7o .69.4.02a. 
7010 DATA 77.9c.'0.07.94.64.»5 .70.».028l< 
.B: a 0A1A 71 , 7f,K,M,ll,N,*7 .91 .>.0.66 
0 V DATA '4.»7.75.110.46.110. 46. 237.I.07FD 

2040 DAT.. 6.6,2,6'.0.0.0.p."0O 53 
DATA 0.0.0.0.0.0.0.0.>000 o 

?0C0 DATA 0.0.0.0.0.0.O.0.' 000 0 
. 0 '0 DATA 0.0.0.0.00.65.07.65. Ml 34 

DATA 77.6'.04,69,67.37.67 .79.J.072E 
0->0 DATA 85.78.84.32.6«.82,87 ,79.«.0r4r 

210k' DAI A 02.J2.7;.7i».:2,ii2.0; .66.3.0226 
2110 DA'A 80.63.82.65.77,60.84 .n9.1.0 741 
2I.-0 DAI A 02.32,7%,b5.M4,32,79 . 70,4.02IE 
7130 DATA 32.82.65.78,71.6®,32 .73.».aiFfc 
214C DAI A 76.32.0:.63.06.156.1 34.195.1.6350 
7 170 DATA 218.132.195.17'.133. |B3.1 IT-..' OMO 
2160 DATA 115.227.133.63.00.'6 .73. 217. '.04-7 
21 '0 DATA p-.IW.76.7-.B4.7fl. •«« . 1 oil. >-02t ' 
2ld0 DATA '6.79.7).76.203.'6.79.66.V02O* 
1 70 DAI A 7«.B;-.68.6-7.710.0.0. 0. ' 0IFI 

kEn T.JI 'Wli'ir .ir-iir . ..» data 
•.TO0 DATA '4,6a.76.8".64,6»,,.p , 7«.'.»2"9 
010 DA'A •4.66. '6.d-. 7. . 74.7* .7*.10;3e 
7070 DATA 74.0.0.0.0. 0.0.0.' M>4A 
•If* Hh Mi.nluta mikm. data 
<000 DATA t64L>I.M.'.M'404. -.o. •&4EI. :4 
40 ie DATA •,94E6 . 35.184rE, • p- ff . 2 7 
I0-.S' DATA 141510, '5.1*051 C • •*. •-U51F, 46 
-.0-0 DATA 3®.».83Vi. 37. >.853D. 34 
•104B OAT A V0547. )S,''654». M962.2SI 

LATA •B57C.23I 
OAT A »«57F. n , » M t . i » , > n-.'-r. • "-" 

40'0 DATA "2.1-6590. 4B. •-85A9. 32 
TNITA •65AE. -«.»85F2. -6. •.R-»<o. 46 

40*0 165L6.. '1 ,t65l>*. t. • 65CF . 0 
II0O DATA «85FE.247.>.0R*R . ,8. iMS. no 
41.C OAÎ  V04KD. 57.tb4l...99. 8 6526.208 
4 1 70 OAT A •8537.105. 
4I4B Lull A 605KC. '0FL." 9601.31*. • M0«. 31 7 
4150 DATA '.856D.I32 
4. BO OA* A t.«6«l. 10 
47 10 f-ATA ••F-t'*. .5 
• WW SK. 1 ' . 1 . * 

Ĉ  I 
» MC.ETOuT 

I Civet il lm» IS tr* I4«l ink to B* sat 
I II not continue Mlputinf 

I 
FTPASS: L8 A.<»COUNT) 

cec » 
J* N2, FTN«T 
LP 4.4 

FTVJT: LD (»C0l«T>.4 
L0 4,0 
LD IFT(L**4>,A 
»ET 

I 

I 3at th* position count*' 
I 4n« Itcrltl'l It 
I ]l It <*Cr*««ntt to t*'0 
I ••••t It to 4 
I 4n« « t o I t »9»in 
I »as*t tn» ' i n Tick*' Mock 
I «»t«"i to basic 

FP4MC FLYBACK MOjTJNC 

I THIS 
I t'.a < 

routm* IS csll*c t i l ' i 70 s*. It Synch' on 1 sas th* Split position aith 

C4LL IIOI 
C4CL 1>C 36 
LS 4.6 
LD 1PC0UNTS.A 
LS 4.0 
LS (FFKK.41.4 
NT 

I Oal M'ltr colour 
I S*t Dor 0*' colour 
I »as*t position count*' 
I 
I fc*S*t th* Fr*n* FlytSCk 010Ck CO»»l«' 
I 
I »«lu'« to DSSIC 

S4L1T0FF C0H>%U.D ROUTINE 

IS rout in* is call*e nh*n th* «*X cosnsnS SFLMO0F IS «Oun«. It 'SSStS th* 
r**n to lh* 'O'aal lO'KSt. Tn* Fast Tick*' an« Fr*s* Flyback llocks ar* 
•o«»l Iroa tn*ir r*sp*ctiv* Qu*u*s. 

LD ML,FT»LK 
CALL kICCS 
LS ML.FF0LK 
C4LL ttCDD 
•ft 

I •••>0.* last tic**' DIOCk 
I XL OIL F4ST TICKCK 
I Bana.a Frsn* Flypack block 
I KL OCL FBAhC FLY 
1 ••turn to Basic 

I LOIhSf COnnANS •OUT t MC 
I 
I 
I THIS rOjtir* is csll«4 «h*n th* BS* c o w l LOINk.n.n IS lound. It Ch«'.9*s th* 
I COIe-ur assoc 1 at ad «lth ink nusb*' 'n1 to COlOu' 'n'. It r*quiras t«c 
I para*vsts's, and K th* correct nu«b*r ol pa'an*t*rs a-a not pass*d th*n it 
I ••Its via th* •'ror routln*. 
I 
LOIM*: C» 2 

10 Nx.rceiw 
LD 4. UK.21 
LD K,lhKT4» 
CB IS 
J» HC.»»««» 
LD >.D 
LD C.4 
480 ML.K 
LD 4,<1X1 
CF 20 

LD DC , COL TAIL 
4DD 4,E 
LO C.4 
J* NC.L01 
INC 0 
LD 4, 10(1 

Chock lor t~0 M'lMTI'l 

Sat th* Ink tabl* start 
Ch*ck that th* ink nunb*r 
In rsnf* 0-15 

Ads oils*', in tab 1* 
5*1 th* Ink colour 
Check II it is In rarja 

I Sat th* start ol th* Ma'd-*'* colour tabl 
I 4dd tn* colour oils*t ' 40D DC,4 » 

L0 IHLI.4 
BET 

Loas into ink tabl* 
B*turn to basic 

>3B0t« COtOUB COMH4NO «OUTIMt 

I TMs routln* is call*« »"*n th* BS> covna'd tOOO»SC».« la «Oun«. II Chan̂ as 
I t»» colour 01 th* Io»*r bor«*' ar*a to colour 'n1. It r*quir*s on* para«*t*r 
I and H *or* or l*as than on* paran*t*r IS paat than it ••Its via tn* Error 
I rowtln*. 

•OKCCB: 
CP 1 
JF M2.FCEBB 
LD 4,C 
C» 20 
JP HC.BBEBR 
LD DE.C0L14»L 
40S 4,C 
LD E.4 
JB sc.mi 
INC D 
L0 4. ittl 
LD iKJBCCt.i.4 
•JT 

Ch*ck th*r* is only on* Paras*t*r 
II not ju*p to *rrO' 
Oal th* LOM >yt* ol th* paras«t*r 
Ch*ck that tn* colour is in ran,« 

0*1 th* start ol th* colour lookup tabl 
And add th* par anatar as an o'tset 
I 4S0 Of.A I 

Oat Hardware colour n-̂ pbe' 
Load Into ink colour into 
Beturn to Basic 

Iroe t».e taoie 
varible 

PMAMCTIB COUNT CBBCK BOOTIhC 

routine is *ntered II the paraneter count >as incorrect. 

LD HL,FC«e» I Point K. at the stert ol nessafe 
LD i,70 I Load I -Ith its Ien9tn 
CALL FBINTHE5 I Call nessâ e printing routine 
BCT | 1 uses th* curr*nt Mindon I 

• A4I4/1C TBB B4N0C CBBC0 BOUTIhC 

routln* IS *nt*red II the paraveter -as out ol re'fe. 

LD ML.PB̂ES 
LD ».?• 
CALL BBINTHES 

I Point Ht. at me Sta't ol nessâ e 
I Load • uith its length 
I Call nesss9e printing routine 
I I uses the Current »|ndon 1 

I Beturn to basic 

FBINT nfSJAOE .JuWOUTJX 

This routine should be entered nth the address ol the sta't ol the string 
in K and th* L*n9th ol it In /It prints the string, printing not obeying 
control codes in tne current uind0». 

LD 4.<ML> 
INC ML 
•L*M »C 
•USH H. 
CALL fcSISC 
P0" ML 
POP SC 
0JH2 PBINTneS 
BET 

1 Set a cherecte' 
1 Point at tne ne»t 
I Save counter 
1 Save pointer 
I TXT UB CM4B 
I BecovB' pointer 
• Becover counter 
1 are tnere any no-e to »'int 

o 
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Listing 2. 

1 DEF FN i<h*)=CODE h*-48-7*(h 
t>"9") 

2 DEF FN h<b*)=16*FN i<b*(l)>+ 
FN i <b$(2)) 

3 RESTORE 100 
4 LET LI=110 
5 READ ADD 
6 LET C=0: READ A*.CH 
7 IF a*(l)="Z" THEN PRINT "POK 

ING COMPLETE. SAVE CODE NOW!": GO 
TO 20000 

8 IF LEN A$<>16 THEN PRINT "LI 
NE LENGHT WRONG:";LI: STOP 

9 FOR K=0 TO 7 
10 LET B*=A*< TO 2) 
11 LET A$=A$<3 TO ) 
12 LET B=FN H<B*> 
13 POKE ADD,B 
14 LET C=C+PEEK ADD 
15 LET ADD=ADD+1 
16 NEXT K 
17 IF C O C H THEN PRINT "CHECKSU 

M ERROR:";LI: STOP 

IB GO TO 6 
97 REM *********************** 

* PLACE START ADDRESS * 
* AT LINE 100 FOLLOWED* 

* BY DATA ENDING WITH * 
* DATA "Z",0 * 

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

100 DATA 64800 
110 DATA "F3C3CAFD03E500C5",1322 
120 DATA "3EAF9030043E01C1",689 
130 DATA "C9E5CDCE22CDA22D",1287 
140 DATA "El79C1C9C53EAF90",1318 
150 DATA "30043E00C1C94759",668 
160 DATA "480600CB21CB10CB",736 
170 DATA "21CB10CB21CB10CB",910 
180 DATA "21CB10CB21CB107B",830 
190 DATA "CB3BCB3BCB3B1600",808 
200 DATA "2A24FD1909CB23CB",806 
210 DATA "23CB23C17993C601",933 
220 DATA "C9477ECB2710FC38",964 
230 DATA "033E00C93E01C947",601 
240 DATA "3E00371F10FDB677",718 
250 DATA "C9C5E5D5CD3CFDFE",1612 
260 DATA "002004D1E1C1C9CD",1069 

rhe routine is useful for pie 
:harts and o t h e graphs . 

even for 3D shading e f f e c t s 

Or just to emphasize a point. 
Or you can simply change your 
wallpaper 

Sczccccccci 
i c z s s s s c c c i 

THESE TWO machine-code routines provide your 

48K Spectrum with a way of filling in the screen 

without all the problems of attributes, i.e. colours 

overlapping. This is achieved by filling in the 

required area with a set pixel pattern, set up by 

the user in the first user-defined graphic. 

The main dollop of machine code is in fact 

a common garden fill routine, this particular one 

by N. Dore — Your Computer October 1983. The 

program first fills in the required area in the usual 

way, then hatches it. 

To type in the machine code, first type in 

listing 1. Type Run and the computer will check 

the data for any errors. After correcting any of 

these errors, save the program to tape or Micro-

drive with: 

SAVE "HATCH DATA" 

or 

SAVE •"m";1;"HATCH DATA" 

Now save the code with 
SAVE "HATCH" CODE 58000,70 

or 

SAVE *"m";1;"HATCHn CODE 58000,70 

It is probably best to save the code on a 

different tape from the data programs. Next 

comes the fill routine. Type 

CLEAR 57999 

then type in listing 2 and Run it, correcting any 

errors. Then save it with 

SAVE "FILL DATA" 

or 

SAVE •"m";1;"FILL DATA" 

The reason for saving the data programs as well 

as the code is that checksums do not detect all 

errors. Now saw the actual code using 

SAVE "FILL" CODE 64800,500 

or 

SAVE ""m";1;"FILL" CODE 64800,500 

Now the code is ready to run. Listing 3 

demonstrates some of the possibilities of this 

routine. How to use this routine is probably best 

learned by studying this program but here is an 

example of step by step hatching. 

1. Create shape to be filled on screen, making 

sure there are no gaps along the edges. 

2. Define the first U D G (see listing 4 or 

manual). 

3. Choose anv point inside the shape and type 

PLOT INVERSE 1;x,y 

where x,y is the chosen point. 

4. Type 

RANDOMIZE USR 64800 

and the area will fill with ink. 

5. Type 

RANDOMIZE USR 58000 

and the area filled will become hatched. 

6. I f vou don't like the pattern, then type 

RANDOMIZE USR 58000 

redefine the U D G and retype RANDOMIZE USR 58000 

Listing 1. 
1 DEF FN »<h«>-CODE h«-48-7<Mh 

* > " V " > 
2 DEF FN h <b*)•16»FN i(b*<l>>+ 

FN t <»>••- > 
3 RESTORE 100 
4 LET 1.1*1 10 
5 READ ADD 
6 LET C-0i READ A«.CH 
7 IF a» <1)-"ZM THEN PRINT "POK 

ING COMPLETE. SAVE CODE NOW'"j 60 
TO i'0000 

8 IF LEN AK>16 THEN PRINT "LI 
NE LENGHT WRONGi"|LIl STOP 

9 FOR K-B TO 7 
10 LET B*»A$( TO 2> 
11 LET A*-A«<3 TO ) 
12 LET B-FN H(B«> 
13 POKE ADD.B 
14 LET C-C«PEEK ADD 
15 LET ADD-ADD*1 
16 NEXT K 
17 IF COCH THEN PRINT "CHECKSU 

M ERRORl"|LIl STOP 
18 GO TO 6 
97 REM 

• PLACE START ADDRESS • 
« AT LINE 100 FOLLOWED* 

• BY DATA ENDING MITH • 
• DATA " Z " , B • 

• • • • • • • • • • • • • • • • • • • • • • a 
.100 DATA 58000 
110 DATA "06AF11B3E52A7B5C".6B7 
120 DATA "7B£607EEB7C54FB6",8B4 

f130 DATA "0009C1CDA8E210ED".1054 
140 DATA -0E00CDB5E21379C6-.964 
150 DATA "084r 3BF6C9D5E5C5",1221 
160 DATA "E5CDAA221A46ABEI",I 127 
170 DATA -4F7E47IAA0B157CI-.9I9 
180 DATA "C5CDAA2272C1E1D1-,1347 
190 DATA -XV0000000000B000",2BI 
200 DATA "Z".0 

/ Y v V 
VVVVv 

V V Y N 

/ Y V 

/VYVi 
YYV/ 

Y V Y V Y ' 

VVYVY/ 
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270 DATA M79FDD1E1C1C9C5E5" 1628 510 DATA "E52B7ECB47E1C8E5" , 1326 
# 280 DATA "D5CD3CFDFE002004" 1021 520 DATA "197EFEFFE1C0E5A7" ,1473 

290 DATA "D1E1C1C9CD87FDD1" 1630 530 DATA "ED527EFEFFE1C0D1" , 1580 
300 DATA •E1C1C9C5F53EAF90" 1442 540 DATA "C9CD56FEC51E00D5 M ,1186 
310 DATA "3805E5CDDF22E1F1" 1218 550 DATA "CD27FED10C1C3E08" ,817 ' 
320 DATA "C1C92A24FD010016" 748 560 DATA "BB20F4C1C9CD91FD" , 1460 
330 DATA "3600230B78B1FE00" 651 570 DATA "FE01C8CDA6FDCDBB" 

i 
,1471 

22 
340 DATA M 20F62A7D5CE5444D" 911 580 DATA "FD3E0132815CC93A" ,846 

22 350 DATA "0CCD27FDFE00200A" 805 590 DATA "815CFE00CAECFE3E• , 1229 
9 360 DATA "CDBBFDCDA6FD18F0" 1533 600 DATA "0032815C2A24FD11" ,619 
37 370 DATA "0000E1444D0DCD27" 627 610 DATA "FF151901FF007EFE• ,937 
18 380 DATA "FDFE002008CDBBFD" 1192 620 DATA "00C4CDFE2B79D608" , 1041 
3 390 DATA "CDA6FD18F03E0032 M 1000 630 DATA "FEFF2001044F3EB0" ,863 
b 400 DATA "815C2A24FD0100AF" 728 640 DATA MB8281618E9CD56FE" , 1048 
5 410 DATA "7EFE00C479FE2379" 1107 650 DATA "C51E00D5CD27FED1" ,1147 
3 420 DATA "C608FE002001054F• 577 660 DATA "0D1C3E08BB20F4C1" ,767 
i 430 DATA "3EFFB8287A18E9CD" 1125 670 DATA "C93A815CFE00CAEC" ,1172 
> 440 DATA "91FDFE00C804CD27" 1100 680 DATA "FEC305FE2A24FD11• , 1056 
> 450 DATA "FDFE00CC8DFE050C" 1123 690 DATA "00000100167EC506" ,352 
I 460 DATA "CD27FDFE00CC8DFE" 1350 700 DATA "08CB2730011310F9" ,583 

470 DATA "0D05CD27FDFE00CC• 973 710 DATA "CI0B2378B1FE0020" ,822 
1 480 DATA •8DFE040DCD27FDFE" 1163 720 DATA " ECI424BFBC9000000" ,829 
2 490 DATA "00CC8DFE0CC9E511M 1058 730 DATA "0000000000000000" ,0 
9 500 DATA "2000237ECB7FE1C8" 948 740 DATA "Z" ,0 

7. I f you wish to remove all of the filled area, 

using 

RANDOMIZE USR 58000 

revert the hatch pattern to its original all filled 

in position, define the U D G as totally blank and 

type 

RANDOMIZE USR 58000 

Hey presto! the filled area disappears. 

A final warning: before loading the fill routine, 

always type 

CLEAR 57999 

or the computer is likely to crash. 

A J Renton 
makes it easy 
to fill the 
Spectrum 
screen with 
patterns. 

Listing 4. 80 PRINT "A": REM Gr 
10 REM UDG data poke aphics A 

program 100 DATA BIN 10001000 
20 101 DATA BIN 01000100 
30 RESTORE 100 102 DATA BIN 00100010 
40 FOR k=USR "a" TO 103 DATA BIN 00010001 

USR "a"+7 104 DATA BIN 10001000 
50 READ byte 105 DATA BIN 01000100 
60 POKE k,byte 106 DATA BIN 00100010 
70 NEXT k 107 DATA BIN 00010001 

Listing 3. 
10 REM Match demo 
15 
20 REM bv A.Renton 1985 
23 
30 LET D o k e = 9 0 0 0 
40 LET fill=64800 
50 LET hatch-58000 
60 PAPER 7t INK 0: BRI6MT 0: FLA5M 0: 

OVER 0: INVERSE 01 CLS 
70 BORDER 7 
80 PRINT "The routine is useful tor oi 

e charts and other qraohs." 
90 CIRCLE 50,30.50 

100 PLOT 50,501 DRAW 50,0 
110 PLOT 50,50: DRAW -35.35 
120 PLOT 50,50: DRAW -25,-43 
130 PLOT INVERSE Is60,60« RANDOMIZE USR 
fill 
140 DATA 170,85,170,85,170.85,170,851 G 

O SUB poke 
150 RANDOMIZE USR hatch 
160 PLOT INVERSE 1;40,401 RANDOMIZE USR 
fill 
170 DATA BIN 100ldl000.BIN 1000100,BIN 1 

00010.BIN 10001.BIN 10001000.BIN 1000100 
.BIN 100010.BIN 100011 GO SUB poke 
180 RANDOMIZE USR hatch 
190 PLOT INVERSE 1:60,401 RANDOMIZE USR 
fill 
200 DATA BIN 0.BIN 01100110.BIN 0110011 

0,BIN 0.BIN 0.BIN I 1000,BIN 11000.BIN 0 
210 GO SUB pokei RANDOMIZE USR hatch 
220 PRINT "Or even for 3D shading effec 

ts. -

230 PLOT I30,0t DRAW 0,501 DRAW 30,0: D 
RAW 0,-501 DRAW 30,0: DRAW 0,120: DRAW -
30,0: DRAW 0,-50: DRAW -30,0: DRAW 0.50: 
DRAW -30.0: DRAW 0,-120i DRAW 30,0 
240 DRAW 10,20: DRAW 0.20: DRAW 0,10 
250 PLOT 150,70: DRAW 10,20: DRAW 20.0: 
PLOT 160.90: DRAW 0,501 DRAW -30.0: DRA 

W -10,-20: DRAW 30,0: DRAW 10,20 
260 PLOT 210,0: DRAW 10.201 DRAW 0,120: 
DRAW -10.-20: DRAW -30.0: DRAW 10.20: D 

RAW 30.0 

270 PLOT INVERSE 1;131,1: RANDOMIZE USR 
fill 
280 DATA 0,0,0,16,0,0,0,0: GO SUB poke: 
RANDOMIZE USR hatch 
290 PLOT INVERSE l|130,122i RANDOMIZE U 

SR fill 
300 DATA 0,255,0,255,0,255.0,255 
310 GO SUB poko: RANDOMIZE USR hatch 
320 PLOT INVERSE Is 190,122: RANDOMIZE U 

SR fill: RANDOMIZE USR hatch 
325 PLOT INVERSE lj160,80: RANDOMIZE US 

R flllx RANDOMIZE USR hatch 
330 PLOT INVERSE 1;152.20: RANDOMIZE US 

R fill 
340 DATA BIN 11011101,BIN U101110.BIN 
1110111.BIN 10111011.BIN 11011101,BIN 11 
101 1 10,BIN 11101U.BIN 10111011 
350 GO SUB poke: RANDOMIZE USR hatch 
360 PLOT INVERSE 1,212,20: RANDOMIZE US 

R fill! RANDOMIZE USR hatch 
370 PLOT INVERSE 1:152,90: RANDOMIZE US 

R fill: RANDOMIZE USR hatch 
380 PAUSE 201 PAPER 0: INK 6: BRIGHT 1: 
CLS 

390 PRINT "Or just to ^mphastzt* a point 

400 PLOT 35.0: DRAW 0,50: DRAW -35,35: 
DRAW 0,30: DRAW 45,-45: DRAW 45,45i DRAW 
0.-301 DRAW -35,-35l DRAW 0, 50i DRAW 

20 ,0 

410 PLOT INVERSE 1I40.II RANDOMIZE USR 
fill 
420 DATA 0.BIN (000001,DIN 100010,BIN 1 

0100.BIN 1000.BIN 1000.0.0 
430 GO SUB pokei RANDOMIZE USR hatch 
440 PLOT 100,0: DRAW 0,115: DRAW R0,0: 

DRAW 0.-20: DRAW 60,0: DRAW 0. 7Si DRAW 
60,0: DRAW 0,-20: DRAW -80.0 
450 PLOT 179,li INK 4i RANDOMIZE USR fl 

I 1 
460 DATA 0.126.66.64.64.66.126.0 
470 GO SUB poke: RANDOMIZE USR hatch 
4B0 PRINT "Or you can simply chanqo you 

r wal 1 paper 
490 PLOT 195,10: DRAW 50.0: DRAW 0,501 

DRAW -50,0: DRAW 0.-50 
r>00 PLOT INVERSE 1 1 5 2 0 , 2 0 : PAPE R 5: INK 
0: BRIGHT.1: RANDOMIZE USR fill 
510 POJTE 23676,62: FOR a-1 TO 26i POKE 

23675,a«8: RANDOMIZE USR hatch: PAUSE 1: 
RANDOMIZE USR hatchi IF CODE INKEY* THE 

N GO TO 520 
515 NEXT ai GO TO 510 
520 POKE 23676,2551 POKE 23675.88 

8999 STOP 
9000 FOR k-USR "a" TO USR "a"+7i READ a: 
POKE k,a: NEXT k 

90i0 RETURN 

Q 
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RASTER INTERRUPTS arc one o f the most 

important aspects of machine-code program-

ming on the Commodore 64. They allow such 

things as smooth scrolling and split screen 

efTects, both of which I have used in previous 

Your Computer programs. 

However, one o f the most striking illustra-

tions of raster interrupts is to have more than 

Nalin Sharma 
with a routine 
for special 
effects. 

eight sprites on the screen at once. This was 

hinted at in the programmers' reference guide, 

but there was no full explanation, and so here 

is a program which will display 64 sprites on 

your CBM-64. 

The screen display of the CBM-64 is made 

up of 200 horizontal lines and is updated 

roughly every l/60th of a second. The screen 

Listing 1. 
1 P E M * « • » t • « e * S ! C L O A D E R F O P 6 4 6 P P 1 T E S * >©3© O A T * 1 6 9 
2 REM* ••••••COPYRIGHT 1985 MM. IN SM«Pr-W» • • • • • • • 1040 OATA O. 
3 C M 0 4 0 M I 9 H - 3 I l » « S U M C D " 0 « 5 P R C 0 " e 1 0 3 0 O A T * | 4 | 
10 F 0 « > : ' - 4 9 I 5 2 T 0 4 9 4 4 3 1 0 6 0 D A T A 4 1 , 
2 0 P E A O B i P O K E X . B l f U M C O « S U M C D ^ B 1 0 7 0 D A T A 4 9 , 
3 0 r C X T 1 0 8 0 D A T A 14 1 
4 0 ! F S U M C O ' v C » T H E H P P ! H T " O A T A E P P O P ' « S T O P 1 0 9 0 O A T A 1 4 , 
3 0 F O P y * 9 1 9 2 T 0 8 3 8 4 M O O D A T A 3 , 
6 0 P E A P A s P O K E X , A i S P R C 0 " S P R C D * A 1 1 1 0 O A T A 1 5 3 
7 0 t C X T I I S O O A T A 1 7 , 
8 0 I F 9 P P C O < ^ S M T H E I F P I I I T ' O A T A E P P O P " I 6T0»> 1 1 3 0 D A T A 2 5 . 
1 0 0 S Y 9 4 9 I 3 2 • I 1 4 0 D A T A 1 2 7 
2 0 0 P P I N T " 5 S J * T A B ' 3 0 * 4 9 P P I T E S * 1 1 5 0 O A T A 3 , 
2 1 0 P P 1 N T T A 6 ' 3 0 > " < C > H M . I W " 1 1 6 0 O A T A 8 0 8 
2 2 0 P P 1 M T T A B ' 3 0 > * S H A P M A B " 1 1 7 0 D A T A 3 , 
1 0 0 0 D A T A 1 6 9 , 1 4 7 , 3 2 , 2 1 0 . 2 5 5 . 3 2 1 I S O D A T A 2 0 8 
1 0 1 0 D A T A 1 9 9 , 1 9 2 . 3 2 , 1 2 , 1 9 2 . 9 6 1 1 9 0 O A T A 6 3 , 
1 0 2 0 O A T A 1 2 0 , 1 6 9 . 5 8 . 14 1 . 2 0 . 3 1 2 0 0 D A T A 7 , 

, 1 9 2 , 1 4 1 , 2 1 , 3 , 1 6 9 
1 4 1 . 6 4 , 3 , 1 6 9 , I 
, 2 6 , 2 0 8 . 1 7 3 , 1 7 , 2 0 8 

1 2 7 , 1 4 1 , 1 7 . 2 0 8 . 1 6 9 
1 4 1 , 1 8 , 2 0 9 . 1 6 9 . 2 5 5 

, 2 3 2 0 - 5 , 1 6 9 , 0 , 1 4 1 
2 2 0 , 8 8 , 9 6 , 1 7 4 . 6 4 

1 6 0 . 1 , 1 8 9 . 1 . 1 9 3 
, 0 . 2 0 8 , 2 0 0 . 2 0 0 . 1 9 2 

2 0 8 , 2 4 7 , 1 6 9 . 1 2 9 , 1 4 1 
2 0 8 , 1 7 3 , 1 7 . 2 0 8 . 4 1 

, 14 1 , 1 7 , 2 0 8 . 2 3 8 , 6 4 
1 7 4 , 6 4 , 3 , 2 2 4 , 8 
, 3 , 1 6 2 , O . 1 4 2 , 6 4 
1 8 9 . 9 . 1 9 3 , 1 4 1 , 1 8 
, 2 2 4 , 0 , 2 0 8 . 8 0 , 2 3 8 

3 , 1 7 3 , 6 5 . 3 . 2 0 1 
2 0 8 . 4 9 . 1 6 9 , O . «4 I 

Listing 2 . 

10 » » * C O 0 O M U L T I P L E X E D S P P 1 T E S C O P «"P 1 6 H T 1 9 8 5 H A L 111 S M A P M A 

5 0 V I C 3 5 3 2 4 8 

5 1 H R A 5 T • V I C • 17 

5 2 P A S T • V I C * 18 • 

5 3 I R S T • V I C *25 

54 E P S T X V I C * 2 6 

5 5 X S C L • V I C *ss 
8 8 0 ve • 8 3 0 

8 9 0 H i t © m ve • i i S P R I T E M O V E M E N T I N D E X 

9 0 0 P A S N U M • V B *£ ' I N T E R R U P T N U M B E R 

9 0 5 S P D • V B • 3 " A N I M A T I O N S P E E D 

3 0 6 S P I t C 3 V B + 4 ( S P R I T E tIJMBEP It © E X 

9 0 7 S P P I T E S O M X V I C * 2 I 

9 0 8 M S B X • v i c * i e 
9 1 0 B O P O E P • 5 3 2 8 0 

9 1 5 B A C K O P 3 5 3 2 8 1 

leeo 1 

' 0 1 0 • 

1 0 2 0 1 

1 0 7 0 S T A P T L O M N 147 

ioeo J S P • F F D 2 - • C L E A R S C R E E N 

I C 8 5 J S P S E T S P R I T E S • S E T U P V I C C H I P 

1090 J S P N E W I N T • S E T I C N I N T E P R U P T S 

1 190 P T S " R E T U R N T O B A S I C 

1 2 1 6 N E W It IT S E I 

1220 L O A H<. S T I N T • L O W B Y T E I N T E R R U P T P O I N T E P 
1 2 3 0 S T A » 0 3 14 

1 2 3 2 L O A M > S T I N T • H I G H B Y T E 
1234 S T A * 0 3 1 5 

1 2 5 8 L O A *e M I J M B E P O F I N T E R R U P T 

1 2 6 0 S T A R A S N U M 

1 2 6 2 L O A tt 1 ' A L L O W I N T E P R U P T S T O B E C A U S E O B Y R 
A S T E P 

1 2 6 3 S T A E P S T 

1264 L O A H R A S T ' H I O H B I T R M S T E P L I M E 

1 2 6 5 A t C » 127 

1 2 6 6 S T A H P A S T 

1 2 6 7 L O A « 4 9 ! L O W B Y T E R A S T E R L I I E 
1 2 6 8 S T A P A S T 

1 2 6 9 L O A " 2 5 5 
I270 S T A I R S T ! C L E A P R A S T E R L A T C H 
1 2 7 2 L O A N O 
1274 S T A 5 6 3 3 4 ' C B M I N T E R R U P T S O F F 

1 2 7 7 C L I 1 R E A O Y T O B E G I N 

(continued on opposite page) 

1 2 1 0 
1220 
1 2 3 0 
1 2 4 0 
1 2 5 0 
1260 
1 2 7 © 
1S30 
1 2 9 0 
1 3 0 0 
1 3 1 0 
1 3 2 0 
1330 
1 3 4 0 
1 3 3 0 
1 3 6 0 
1 3 7 0 
1 3 8 0 
1 3 9 0 
1 4 0 0 
14 !0 
1 4 2 0 
1 4 3 0 
1 4 4 0 
1 4 3 0 
1 4 6 0 
1 4 7 0 
1 4 9 0 
4 0 0 0 
4 0 1 0 
4 0 2 0 
4 0 3 0 
4 0 4 0 
4 0 3 0 
4 0 6 0 
4 0 7 0 
4 0 8 0 
4 0 9 0 
4 1 0 0 
4 1 1 0 
4 1 2 0 
4 1 3 0 
4 1 4 0 
4 1 3 0 
4 1 6 0 
4 C O 
4 1 6 0 
4 1 9 0 
4 2 0 0 
4 2 1 0 
4 2 2 0 
4 2 3 0 
4 2 4 0 
4 2 3 0 
4 2 6 0 
4 2 7 0 
4 2 8 0 
4 2 9 0 
4 3 0 0 
4 3 1 0 
4 3 2 0 

D A T A 
D A T A 
D A T A 
D A T A 
O A T A 
O A T A 
D A T A 
D A T A 
D A T A 
O A T A 
O A T A 
O A T A 
O A T A 
O A T A 
O A T A 
O A T A 
O A T A 
O A T A 
O A T A 
O A T A 
O A T A 
O A T A 
O A T A 
O A T A 
O A T A 
D A T A 
O A T A 
O A T A 
O A T A 
D A T A 
D A T A 
D A T A 
D A T A 
D A T A 
D A T A 
O A T A 
D A T A 
O A T A 
D A T A 
O A T A 
O A T A 
O A T A 
O A T A 
D A T A 
D A T A 
O A T A 
O A T A 
D A T A 
O A T A 
D A T A 
D A T A 
D A T A 
O A T A 
D̂ TA 
O A T A 
D A T A 
D A T A 
D A T A 
D A T A 
D A T A 
D A T A 

6 3 , 3 , 2 3 8 . 6 6 , 3 , 173 

6 6 , 3 , 4 1 , 3 , 14 1 , 6 6 

3 , 1 7 4 , 6 6 . 3 , 1 8 9 . 3 3 

1 9 3 , 1 4 1 , 2 4 8 , 7 , 1 4 1 . 2 4 9 

7 , 14 1 , 2 3 0 . 7 , 14 1 , 2 3 1 

7 , 14 1 , 2 3 2 . 7 , 14 1 , 2 3 3 

7 , 14 1 , 2 5 4 . 7 , 14 1 . 2 3 3 

7 , 3 2 , 1 7 5 , 1 9 2 . 7 6 , 4 9 

234, 162, O. 222, O. 208 
2 2 2 , O . 2 0 8 . 2 2 2 . O , 2 0 8 

2 3 2 , 2 3 2 , 2 2 4 . 1 6 , 2 0 8 . 2 4 1 

9 6 , 1 0 4 , 1 6 8 , 1 0 4 , 1 7 0 . 104 

6 4 , 1 6 9 . 2 5 5 . 14 1 , 2 1 , 2 0 8 

1 6 9 , O F 1 4 1 , 6 3 , 3 , 141 

6 6 , 3 , 1 4 | , 6 5 , 3 , 141 

16, 208. 162, O . 160, 0 
1 8 9 , 1 7 , 1 9 3 , 1 3 3 , 0 , 2 0 8 

1 6 9 , 1 2 8 , 1 3 7 , 2 4 8 , 7 , 1 8 9 

2 3 , 1 9 3 , 1 3 7 , 3 9 . 2 0 8 , 2 0 0 

2 0 0 . 2 3 2 , 2 2 4 , 8 , 2 0 8 , 2 3 2 

1 6 9 , I , 14 1 , 3 3 . 2 0 8 , 1 6 0 

6 , 14 1 , 3 2 , 2 0 8 , 9 6 . 3 1 

7 3 , ' - 9 , 1 2 3 , 1 4 7 , 1 7 1 , 1 9 3 

2 1 9 . 4 0 , 7 1 , 9 5 , 1 1 9 , 1 4 3 

2 1 5 , 3 0 . 6 0 , 9 0 

1 0 0 , 2 1 0 , 2 4 0 , O 

2 . 4 . 3 , 6 , 1 1 , 9 

1 4 , 1 3 0 , 1 2 9 . 1 2 8 , 1 2 9 , 0 

O . 60. O 
0, 24, O 

1 3 . 1 2 8 , 3 , 3 1 , 2 2 4 

1 9 0 , 4 9 , 0 , 2 5 4 , 9 6 

1 4 , 6 4 , O. 1 4 . O 
1 4 , 0 . 0 . 2 9 . 0 

3 9 , 1 2 8 , 0 . 9 7 , 1 2 8 

9 6 . 1 9 2 , O , 1 9 2 . 124 

1 9 2 , 4 , O . 6 4 . 0 

6 4 . O . O . 1 9 2 . O 

0 . O , 0 , O, 2 4 

O, 60. 0. O, 60 » 
0 . 24. O , O , 12 
0 . 3 1 . 0 . 0 , 3 1 

128. 0, 62, 128, 1 
1 2 8 , 0 , 2 0 7 , 0 , O , 14 

0. 0, 3 0 , O. O, 3 0 

0 . 0 , 3 0 . O . 0 , 5 1 

0 . O . 4 9 . 1 9 2 , O . 4 6 

3 2 , 0 . 1 6 . 9 6 , 0 . 16 

0. 0 , 32. O . O , 0 
O . 0 , O , 2 4 . O , O 

60, 0 . O . 60, 0, O 

1 6 7 , 1 9 1 . 
1 2 0 . 1 3 0 . 

0, 24, 0. 
O, 60, 0. 
2, 
I , 
O, 
o, 
0 . 
0, 
0 . 
o. 
e, 
0. 
0 . 
0. 

2 3 8 

'24 , O . 
20, 0 . 
26, O , 
26. 0 , 
22, O , 
30, O . 
1 2 , O , 
12, 0 
1 2 , O . O . 
0. 24. 0. 

12. 
26 
26. 
rr 6, 
1 4 , 
12, 
12. 
28. 
28, 0. O 
0 . 6 0 . 0 
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is updated by an " invisible" horizontal line 

called a raster which runs from top to bottom 

of the video display. 

So say, for example, you had all eight sprites 

at the top of the screen, you could interrupt the 

raster once it had drawn all eight sprites. Then 

you could change the Y position of all eight 

sprites to the bottom of the screen, so that when 

the raster reaches the bottom part of the screen 

it will draw all eight sprites again, thinking it 

hasn't drawn any sprites yet — see figure 1.' 

The process I have just described can be 

tightened up to interrupt at eight different parts 

of the screen, each time changing the Y position 

of the sprites — thereby giving 64 sprites. 

Listing 1 is the Basic loader for the machine 

code program which shows 64 men running 

from right to left. Make sure you save the pro-

gram before running it. 

Listing 2 is the fully assembly listing of the 

program which is actually quite short. The 

complete program takes up less than 500 bytes, 

and that includes data for three sprites. Also, 

it shouldn't take much trouble to extend the 

program to a very simple Space Invaders pro-

gram which shouldn't take up more than about 

2K. 

One last point is that since the program 

operates under interrupt control you have all 

the features of Basic at your disposal. It does 

make a very strange spectacle watching your 

program list upwards while 64 men arc running 

across the screen. • 

Figure 1. 

OOOOOOOO-

O O O O O O O O 

- • t i O M t SPRITES 

IMWKIB1 I r H ' t n n u f T AT THIS POINT 1 
- BA 'T fB UNt C H * " < 1 e " 'OSITONS RASH H UNt ^ p ^ c , , r o n NEXT e SPWTESj 

(listing 2 continued from opposite page) 

1 £90 PTS 
1300 1 
1310 1 
1320 l 

1300 ST I N T LOX RASNUM •START INTERRUPTS 
1310 LOY * 1 . 
1320 LOR SPR1TEVEPT.X • SPP1TE-Y-POSITIOM 
1330 PLACEY ST A VIC ,Y 
1332 I MY 
1334 I MY • 

1340 CPY 117 
# 

1330 etc PLACEY 
1600 LOA M 129 
1610 STA IRST 'CLEAR LATCH 
1620 LDA HRAST 
1630 A(C N 1 2 7 
1640 STA MRAST 
164 I INC RASMOM •SET UP FOP fCXT 11ITEPRUPT 
1642 LOX PASMUM 
1644 CPX N 8 

1646 ere W.LM 
1647 LOX N O 'PESET EVERY EIGTH INTERRUPT 
1648 STX PASMUM 
1630 HXLM LOA PASLIfE ,X 'tlEXT RASTER L H C 
1660 STA PAST 
1664 CPX N 0 

1670 81 C PETFP0M1MT * 

1680 IMC SPO •00 ANIMATION OF ALL 64 J-CN 
1682 LDA SPO 
1664 CMP W7 
1686 81 E GOBACK 
1690 LDA N O 

1692 STA SPO 
1700 IMC SP n o 
1704 LOA SPiro 
1706 Aro *3 
1706 STA S P U D 
1710 LOX S P H O 
1 7 4 0 LOA SPPPT.X 
1750 STA 2040 
1760 STA 204 | 
1770 STA 2042 
1780 STA 2043 
1790 STA 2044 
1800 STA 2043 
1810 STA 2046 
1820 STA 2047 
1822 JSR LEFT 
1830 OOBACK .'1-1= •EA31 'SERVICE CBM INTERRUPTS EVERY EIGTH 
INTERRUPT 
1870 LEFT LOX N O 

1872 LOOPLEFT OEC V!C,X 
1873 DEC VIC ,X 
1874 OEC V!C,X 
1876 I T M 

1877 IMX 
1878 CPX N 1 6 

1879 ere LOOPLEFT 
1080 R T S 

2070 RE TFR0M1MT PLA 'PROCEDURE FOP RETURNING" FROM THE 0 
THEP 7 INTERRUPTS 
2080 TAY 
2090 PLA 
2100 TAX 
21 10 PLA 
2120 R T I 

3000 I 

3010 1 
3020 | 

5000 SETSPRITES LOA N 2 5 5 

3010 STA SPRITESOM 
3020 LOA N O 

5022 STA Hire 
3024 STA SPIIO 'RESET SPEEO 4 SPRITE irOEX OF M A N 
5026 S T A SPO 
3030 STA M S R X 

3040 LOX N 0 

3043 LOY N O 

3030 PLACEX L O A S P P 1 T E H 0 P 2 , X 

3060 STA VIC .Y ' S P R I T E - X - P O S I T I O N 

3062 L O A N 1 2 8 

5064 STA 2040,X 'SPRITE POIMTERS 
3066 LDA SPPITECOL ,X 
3068 STA 33287.X •SPP1TE COLOUPS 
3 0 7 0 I MY 
5 0 8 0 I MY 
3090 I M X 

3100 C P X N 8 

31 10 ere PLACEX 
3200 LDA N 1 

3210 S T A BACKGP IIHI-TE SCREEN 
3220 LDA N 6 

3230 S T A BOROEP •^LUE BOROEP 
5300 PTS 

•^LUE BOROEP 

9000 SPP1TEVEPT BYT 31,73,99,123 , 1 4 7 , 171 1 9 3 . 2 1 9 

9010 PASLIfC BYT 40,71,93,119 , 143, 167 191,213 
9020 SPPITEH0P2 BYT 30.60,90,120 , 1 5 0 , 180 210,240 
9030 SPP1TECOL BYT 0.2,4,3,6,11 ,9. 14 
9090 S P R P T BYT 13©,129,128, 1 2 9 

'Jf . 
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ONE OF THE features that most people miss 

when programming in machine code is 

strings. This program provides the machine-

code programmer with a number o f sub-

routines to manipulate strings. It will then be 

possible to write educational programs, 

quizzes, etc. in machine-code with very little 

difficulty. 

U p to 64 strings are available, numbered in 

hex from 00 to 3F. These are stored in the 

area o f memory under the Basic Rom — 

$A000-$BFFF. The sub-routines are situated 

in memory between $COOO & SC300. They 

are in a form very similar to the kernal sub-

routines and are used in the way way. 

The new sub-routines are: 

INPUT. Address SCI FA: This sub-routine 

receives information from the keyboard and 

stores it in the string specified by the 

accumulator. For example, 

LDA #$09 

JSR $C1FA 

The information will be stored in string 

number 9. 

PRINT. Address SC1FD: This sub-routine 

will display on the screen, at the current 

cursor position, the contents of the string 

specified by the accumulator. For example, 

LDA # $05 

JSR $C1FD 

This will print string number 5. 

CLEAR. Address SC200: This sub-routine 

will clear all characters from the string 

specified by the accumulator. For example, 

LDA # $20 

JSR $C200 

This will clear string 32 (Hex 20). 

CLEARALL. Address $C203: This clears 

all 64 strings and requires no registers to be 

set. This sub-routine should be called before 

using the strings to make sure that they are 

ready for use. For example, 

J S R SC203 

MEM—STRING. Address $C206: This sub-

routine transfers information from the address 

specified in the X and Y registers to the string 

specified by the accumulator. The X register 

contains the least significant byte and the Y 

register the most significant byte. For 

example, 

LDA # $01 

LDX # $50 

LDY # $80 

JSR $C206 

The above example transfers information 

from the address $8050 to string number 1. 

The first 125 bytes of information are 

transferred unless a 0 (Zero) is encountered 

which indicates the end o f a string. 

STRING-MEM. Address SC209: This 

performs the exact opposite function of the 

previous routine.This transfers the informa-

tion in the string indicated by the accumulator 

to the address specified by the X and Y 

registers. The X register contains the LSB 

and the Y register the M S B . For example, 

LDA # $01 

LDX # $50 

LDY # $80 

J S R $C209 

This, transfers the information in string 

number 1 to address S8050. 

SWAP. Address SC20C: This sub-routine 

MACHINE 
_ - _ —- — I 

0 R E M * * * * * * * * * * # # * # * * » » » * * * * # » * * * # » 

1 R E M » R U N T O T R A N S F E R S U B ' S T O M E M * 

R E M * * 

R E M » R U N 5 0 0 0 0 T O C H E C K D A T A * 

R E M * * * * * * * * # * * • * * * * » * • • * * » • » • * • * * 

1 0 A D * 4 9 1 5 2 
2 0 R E A D A : I F A = - 1 T H E N E N D 
3 0 P O K E A D , A s A D = A D * 1 ' G O T O 2 0 -
2 0 0 D A T A 7 2 , 1 6 9 , 0 , 1 3 3 , 2 5 1 , 1 6 9 , 1 6 0 , 1 3 3 , 2 5 2 * R E M 7 6 6 3 
2 0 1 D A T A 1 0 4 , 1 6 3 , 1 9 2 , 0 , 2 4 0 , 1 7 , 2 4 , 1 6 5 , 2 5 1 : R E M 6 0 6 5 
2 0 2 D A T A 1 0 5 , 1 2 8 , 1 3 3 , 2 5 1 , 1 6 5 , 2 5 2 , 1 0 5 , 0 , 1 3 3 J R E M 6 0 3 3 

2 0 3 D A T A 2 5 2 , 1 3 6 , 7 6 , 1 1 , 1 9 2 , 9 6 , 3 2 , 2 2 7 , 1 9 3 s R E M 6 1 0 9 
2 0 4 D A T A 3 2 , 0 , 1 9 2 , 1 6 0 , 0 , 3 2 , 2 0 7 , 2 5 5 , 2 0 1 * R E M 6 7 3 8 
2 0 5 D A T A 1 3 , 2 4 0 , 6 , 1 4 5 , 2 5 1 , 2 0 0 , 7 6 , 4 1 , 1 9 2 * R E M 6 1 3 4 

2 0 6 D A T A 1 6 9 , 0 , 1 4 5 , 2 5 1 , 1 6 9 , 1 3 , 3 2 , 2 1 0 , 2 5 5 - . R E M 6 7 3 0 
2 0 7 D A T A 3 2 , 2 4 0 , 1 9 3 , 9 6 , 3 2 , 2 2 7 , 1 9 3 , 3 2 , O t R E M 4 6 0 4 
2 0 8 D A T A 1 9 2 , 1 6 9 , 5 4 , 1 3 3 , 1 , 1 6 0 , 0 , 1 7 7 , 2 5 1 : R E M 5 8 6 4 
2 0 9 D A T A 3 2 , 2 1 0 , 2 5 5 , 2 0 0 , 2 0 1 , 0 , 2 0 8 , 2 4 6 , 1 6 9 : R E M 7 9 6 7 
2 1 0 D A T A 5 5 , 1 3 3 , 1 , 3 2 , 2 4 0 , 1 9 3 , 9 6 , 3 2 , 2 2 7 J R E M 5 7 8 1 
2 1 1 D A T A 1 9 3 , 3 2 , 0 , 1 9 2 , 1 6 0 , 0 , 1 6 9 , 0 , 1 4 5 J R E M 4 3 1 3 
2 1 2 D A T A 2 5 1 , 2 0 0 , 1 9 2 , 1 2 7 , 2 0 8 , 2 4 9 , 3 2 , 2 4 0 , 1 9 3 » R E M 8 1 5 0 

2 1 3 D A T A 9 6 , 3 2 , 2 2 7 , 1 9 3 , 1 6 9 , 0 , 7 2 , 3 2 , 9 7 : R E M 4 0 9 1 
2 1 4 D A T A 1 9 2 , 1 0 4 , 1 6 8 , 2 0 0 , 1 5 2 , 2 0 1 , 6 4 , 2 0 8 , 2 4 4 * R E M 7 9 7 8 

2 1 5 D A T A 3 2 , 2 4 0 , 1 9 3 , 9 6 , 3 2 , 2 2 7 , 1 9 3 , 1 3 4 , 2 5 3 : R E M 7 6 9 7 
2 1 6 D A T A 1 3 2 , 2 5 4 , 3 2 , 0 , 1 9 2 , 1 6 0 , 0 , 1 7 7 , 2 5 3 * R E M 6 3 4 9 
2 1 7 D A T A 1 4 5 , 2 5 1 , 2 0 1 , 0 , 2 4 0 , 5 , 2 0 0 , 1 9 2 , 1 2 7 * R E M 6 5 5 9 
2 1 8 D A T A 2 0 8 , 2 4 3 , 3 2 , 2 4 0 , 1 9 3 , 9 6 , 3 2 , 2 2 7 , 1 9 3 J R E M 7 0 6 8 
2 1 9 D A T A 1 3 4 , 2 5 3 , 1 3 2 , 2 5 4 , 3 2 , 0 , 1 9 2 , 1 6 0 , 0 : R E M 4 8 3 6 
2 2 0 D A T A 1 6 9 , 5 4 , 1 3 3 , 1 , 1 7 7 , 2 5 1 , 1 4 5 , 2 5 3 , 2 0 1 : R E M 7 9 1 9 
2 2 1 D A T A 0 , 2 4 0 , 5 , 2 0 0 , 1 9 2 , 1 2 7 , 2 0 8 , 2 4 3 , 1 6 9 : R E M 7 9 3 8 
2 2 2 D A T A 5 5 , 1 3 3 , 1 , 3 2 , 2 4 0 , 1 9 3 , 9 6 , 3 2 , 2 2 7 I R E M 5 7 8 1 
2 2 3 D A T A 1 9 3 , 7 2 , 1 3 8 , 3 2 , 0 , 1 9 2 , 1 6 5 , 2 5 1 , 1 3 3 I R E M 6 3 9 1 

2 2 4 D A T A 2 5 3 , 1 6 5 , 2 5 2 , 1 3 3 , 2 5 4 , 1 0 4 , 3 2 , 0 , 1 9 2 S R E M 5 7 1 7 
2 2 5 D A T A 1 6 0 , 0 , 1 6 9 , 5 4 , 1 3 3 , 1 , 1 7 7 > 2 5 1 , 7 2 s R E M 5 4 4 9 
2 2 6 D A T A 1 7 7 , 2 5 3 , 1 4 5 , 2 5 1 , 1 0 4 , 1 4 5 , 2 5 3 , 2 0 0 , 1 9 2 * R E M 8 6 1 1 
2 2 7 D A T A 1 2 7 , 2 0 8 , 2 4 1 , 1 6 9 , 5 5 , 1 3 3 , 1 , 3 2 , 2 4 0 * R E M 5 4 3 8 
2 2 8 D A T A 1 9 3 , 9 6 , 3 2 , 2 2 7 , 1 9 3 , 7 2 , 1 3 8 , 3 2 , 0 s R E M 4 0 0 8 
2 2 9 D A T A 1 9 2 , 1 6 5 , 2 5 1 , 1 3 3 , 2 5 3 , 1 6 5 , 2 5 2 , 1 3 3 , 2 5 4 I R E M 9 1 7 6 
2 3 0 D A T A 1 0 4 , 3 2 , 0 , 1 9 2 , 1 6 9 , 5 4 , 1 3 3 , 1 , 1 6 0 * R E M 4 4 8 4 
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CODE 
STRINGS 

Graham Barbour 
helps you 
to write 
educational and 
quiz programs.. 

swaps two strings around. The first string is 

specified by the accumulator and the second 

by the register. For example, 

LDA # $ 0 8 

LDX # $ 0 5 

JSR $C20C 

String number 8 will now contain the infor-

mation previous stored in string number 5 

and vice versa. 

COMPARE. Address SC20F: This sub-

routine compares the string specified by the 

accumulator — we will call this A — with the 

string specified by the X register — we will 

call this B. The result o f the comparison will 

be returned in the accumulator. The possible 

results are: 

# $FF this occurs i f A is alphabetically less 

than B or i f A and B are alphabetically the 

same but A is shorter than B. 

# $01 this occurs i f A is alphabetically more 

than B or i f A and B arc alphabetically the 

same but A is longer than B. 

# $00 this occurs i f the two strings are cx-

231 D A T A 0 , 1 7 7 , 2 5 1 , 2 0 3 , 2 5 3 , 2 4 0 , 2 2 / 1 4 4 , 10« REM 6044 
232 DATA 1 6 3 , 5 5 , 1 3 3 , 1 , 3 2 , 2 4 0 , 1 3 3 , 1 6 3 , 1 * REM 4334 
233 D A T A 3 6 , 1 6 3 , 5 5 , 1 3 3 , 1 , 3 2 , 2 4 0 , 1 3 3 , 1 6 3 *REM 6073 
234 DATA255 ,36 ,200 ,20 1 ,0 ,208 ,223 , 163 ,55XRE M 6507 
235 D A T A 1 3 3 , 1 , 3 2 , 2 4 0 , 1 3 3 , 1 6 3 , 0 , 3 6 , 0 * R E M 3338 
236 D A T A 0 , 0 , 0 , 0 , 0 , 3 2 , 2 2 7 , 1 3 3 , 1 4 1 * R E M 4534 
237 D A T A 6 7 , 1 3 3 , 1 4 2 , 6 8 , 1 3 3 , 1 6 3 , 0 , 1 4 1 , 7 2 s R E M 4306 
238 D A T A 1 3 3 , 1 7 3 , 6 7 , 1 3 3 , 1 4 1 , 6 3 , 1 3 3 , 1 7 0 , 2 3 2 : R E M 7430 
239 D A T A 3 2 , 2 5 4 , 1 3 2 , 2 0 1 , 1 , 2 4 0 , 1 3 , 1 7 4 , 6 3 s R E M 5463 
240 DATA 1 3 3 , 2 3 2 , 1 3 8 , 2 0 5 , 6 8 , 1 3 3 , 2 0 8 , 2 3 4 , 7 6 * REM 7401 
241 DATA 13.1 , 1 3 3 , 1 7 3 , 6 3 , 1 3 3 , 170 ,232 ,32 ,205«REM 7022 
242 D A T A 1 3 2 , 1 6 3 , 1 , 1 4 1 , 7 2 , 1 3 3 , 7 6 , 1 0 2 , 1 3 3 : R E M 5700 
243 D A T A 1 7 3 , 7 2 , 1 3 3 , 2 0 1 , 1 , 2 4 0 , 2 0 0 , 3 2 , 2 4 0 : R E M 6361 
244 D A T A 1 3 3 , 3 6 , 3 2 , 2 2 7 , 1 3 3 , 1 4 1 , 6 3 , 1 3 3 , 1 6 3 1 R E M 6748 
245 D A T A 5 4 , 1 3 3 , 1 , 2 3 2 , 1 4 2 , 7 1 , 1 3 3 , 1 5 2 , 1 7 0 : R E M 6484 
246 DATA 1 6 3 , 1 , 1 6 0 , 1 , 3 2 , 1 8 6 , 2 5 5 , 1 7 3 , 7 1 * REM 5733 
247 DATA 1 3 3 , 3 2 , 0 , 1 3 2 , 1 6 5 , 2 5 1 , 1 4 1 , 6 7 , 1 3 3 * REM 6616 
248 DATA 1 6 5 , 2 5 2 . 1 4 1 , 6 8 , 1 3 3 , 1 7 3 , 6 3 , 1 3 3 , 3 2 * REM 5682 
249 D A T A 0 , 1 3 2 , 1 6 3 , 2 5 1 , 1 7 4 , 6 7 , 1 3 3 , 1 7 2 , 6 3 s REM 6506 
250 D A T A 1 3 3 , 3 2 , 2 1 6 , 2 5 5 , 1 6 3 , 5 5 , 1 3 3 , 1 , 3 2 « R E M 4 3 2 7 

251 D A T A 2 4 0 , 1 3 3 , 3 6 , 3 2 , 2 2 7 , 1 3 3 , 1 5 2 , 1 7 0 , 1 6 3 I R E M 7 2 8 0 

252 D A T A 1 , 1 6 0 , 1 , 3 2 , 1 8 6 , 2 5 5 , 1 6 3 , 0 , 3 2 : R E M 4383 
253 D A T A 2 1 3 , 2 5 5 , 3 2 , 2 4 0 , 1 3 3 , 3 6 , 1 4 1 , 2 3 7 , 1 3 3 * REM 7340 
254 D A T A 1 4 0 , 2 3 3 , 1 3 3 , 1 4 2 , 2 3 8 , 1 3 3 , 3 6 , 0 , 0 : R E M 4785 
255 D A T A 0 , 1 7 3 , 2 3 7 , 1 3 3 , 1 7 2 , 2 3 3 , 1 3 3 , 1 7 4 , 2 3 8 : R E M 3008 
256 DATA 1 3 3 , 3 6 , 7 6 , 3 3 , 1 3 2 , 7 6 , 6 7 , 1 3 2 , 7 6 : R E M 4850 
257 D A T A 3 7 , 1 3 2 , 7 6 , 1 1 8 , 1 3 2 , 7 6 , 1 3 3 , 1 3 2 , 7 6 J R E M 5730 
258 D A T A 1 6 8 , 1 3 2 , 7 6 , 2 0 5 , 1 3 2 , 7 6 , 2 5 4 , 1 3 2 , 7 6 * REM 7014 
253 D A T A 7 3 , 1 3 3 , 7 6 , 1 4 2 , 1 3 3 , 7 6 , 2 0 6 , 1 3 3 , 0 : R E M 5662 
260 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0s REM 0 
270 DATA-1 
50000 FL =200 
5 0 0 1 0 C O = l * AVs0 FOR I=0TO8iREADA s IFA-- 1 

THENPR INT "»JDK " * END 
50015 AV*AV* <CO*A ) i CO*CO«-1 : NEXT 
50020 p r i n t - ^ i n e - ; f l ; " . . . a v 
50030 PRINTM**>RESSM 

50040 GETA*:IFA*»""THEN50040 
5 0 0 6 0 FL"FL*1 »GOTO50010 

actly the same. For example, 

LDA * $01 

LDX # $09 

JSR $C20F 

This compares strings 1 and 9. The result 

may now be used for a branch. 

SORT. Address $C212: This sub-routine 

performs a bubble sort on all the strings from 

the string specified in the accumulator to the 

string specified by the X register. They are 

sorted into alphabetical order in a fraction of a 

second. For example, 

LDA # $05 

LDX # $3F 
JSR $C212 

This will sort strings 5 to 63 (Hex 3F) into 

alphabetical order. 

SETNAM. Address $FFBD: This is a ker-

nal sub-routine but is needed to define the file 

name for the next two routines which load and 

save strings. The accumulator must hold the 

length of the name. The X and Y registers 

must hold the address of where the name is 

stored in the usual way — the X register con-

taining the least significant byte and the Y 

register the most significant byte. For 

example, 

LDA # 05 

LDX # 00 

LDY # 80 

JSR $ F F B D 
This will set a five character file name starting 

at address S8000. 

SAVE. Address $C215: This routine saves 

strings to tape or disc, and must be used in 

conjunction with the Setnam routine. It saves 

from the string indicated in the accumulator 

up to and including the string in the X 

register. The Y register must contain the 

device number i.e. 8 for disc and 1 for tape. 

For example, 

LDA # 10 

LDX # 20 

LDY # 08 

JSR $C215 

The above saves strings 16 to 32 — Hex 10 to 

20 — onto disc. 

LOAD. Address $C218: This routine loads 

strings and is used in conjunction with the 

Setnam routine. The Y register must contain 

the device number. For example, 

LDY # 01 

JSR $C218 
This will load the previously saved strings 

from tape. 

When these routines are called, the registers 

are not destroyed except where a value is 

returned e.g. Compare. 

Program 1 is merely the loader program 

which transfers the sub-routines from Data 

lines to memory. I f you have a machine-code 

monitor, you can save the actual sub-routine 

by saving from $C000 to $C250. The result-

ing program will be much shorter than pro-

gram 1. 

To enter program 1, type it leaving out the 

Rem statements and the numbers following 

them. Then, to test that all has been correctly 

entered, Run line 50000. Line 200 will appear 

followed by a number. Check that this 

nujnber is the same as the number following 

the Rem statement for the corresponding line. 

I f correct, press any key and the next line will 

appear. I f incorrect, press Run Stop, list the 

suspect line and check it. Then Run 50000 

again. • 
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IF YOU typed in last month's music editor, you 

will have produced data files of your favourite 

tunes, waiting to install them into the operating 

system of your BBC. Once installed two entry 

points are available from calling programs. An 

activation address will cause the tune to start 

playing, a call to the deactivation address will 

stop the tune after the sound buffer has processed 

at most two notes. 

The most obvious application for this is to 

accompany games. The routine is very well 

behaved. As it is interrupt driven the tune will 

proceed without interference from the game pro-

gram written in Basic or machine code. 

Any memory locations used outside its own 

defined area are preserved across the period of 

time the tune system is active. This allows 

machine code programmers not to be concerned 

with page zero locations reserved for this routine. 

As is usual with machine-code routines an area 

of memory will have to be declared for it and 

the machine code itself assembled for this area. 

The amount of memory needed for the routine 

will depend on the length of the tune. In general, 

the routine itself will need in the order of 300 

bytes and each note will add two bytes to the 

length of the code. 

Once the file produced by this system has been 

loaded into the machine it has to be protected. 

Any interference with the event vector in page 

two has to be legitimate. The int'tune system uses 

this vector correctly, finishing with a jump to the 

original destination after the routine has com-

pleted. 

Any other routines chained onto the vectors 

should do the same else the int'tune system will 

be bypassed. Likewise, the contents of the 

registers should be preserved over any other use 

of the vector. In Basic and other systems the 

value of Page or other system variables should 

be moved to protect the code once it has been 

installed. 

For example, with disc users where Page 

normally resides at address Hex 1900 and the 

tune system is two pages long, Page should be 

moved to Hex 1B00 before the tune is loaded 

and the code assembled from 1900 onwards. 

Having decided on the address where the 

routine is to be installed and the data file is avail-

able, the program can be run to produce the 

interrupt driven routine. The system will require 

you to input the assembly address and the data 

file name. This is then followed by the sound 

and envelope number which the tune is to use. 

The users' programs should avoid using the 

selected sound channel. The last input requested 

is the gap between the end of the tune and the 

restart of the tune. This is in intervals of l/25th 

of a second, and should be in the range 1 to 255. 

After these values have been confirmed the 

code will be assembled. This will require the data 

file to be read in, tape users should watch the 
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'cassette motor" led on the keyboard and start 

the tape with the data file when it lights up. 

When the code has been assembled it will 

demonstrate itself, and provide its activation, 

deactivation and high water addresses. A copy 

of the file can be saved with the command: 

*SAVE filename assembly address highest 
point (activation address) <RETURN> 

I f the activation address is included in the 

command then the routine will self activate when 

it is loaded. 

The routine uses the screen refresh event to 

time the system. When screen interrupts have 

been enabled, every l/25th of a second the 

operating system jumps to the address contained 

in &220/1 with the accumulator containing the 

event code 4. 

In order to install this system the contents of 

the vector have to be preserved and the address 

of the main pan of the routine installed into the 

vector and screen refresh interrupts enabled. This 

is accomplished within the listing within 

P R O C install labelled activate. 

In addition the envelope is defined with a call 

to a routine labelled envdef and the pointers set 

to the start of the tune with reset. The deactiva-

tion routine within the same procedure removes 

the sound driver by restoring the original vector. 

A tidier deactivation can be accomplished by dis-

abling the interrupts with a 

*FX 13,4 

This may be a bad idea as other routines could 

be using these interrupts. Additionally the sound 

channel bufTer could be cleared by using a 

' ' FX 21 

command. 

The routine labelled main is pointed to by the 

new vector. It consists of three major parts. 

Fintan Culwin 
with the second 
part of his music 
program for the Beeb. 

Setting up for interrupt, testing certain condi-

tions and leaving the interrupt in an orderly 

manner. To set up for interrupt the A register 

is first preserved in Ram, then it, all other 

registers and two page zero locations are stacked. 

The exit routine has to tidy the stack, restoring 

all values to the correct locations, and passing 

control to the address of the original vector. This 

is the only exit point from the routine. 

The middle part first tests the Ram copy of 

the A register to determine i f the interrupt was 

a screen refresh; with a fast exit i f it isn't. A 

branch to the delay routine takes place i f the delay 

is currently active, this is signalled by a flag. The 

state of the sound channel is then sampled. 

I f there are less than two notes waiting to be 

processed the program jumps to the soundit 

routine to place another note in the buffer else 

the program exits. 

In order to enter a note into the sound buffer 

. the routine has to have some way of knowing 

which is the next note to be played. This is pro-

vided by a 16 bit location called counter. The 

contents of this location are transferred to page 

zero. The two values pointed to by this are then 

pill into the sound buffer definition area, and 

a sound osword command executed. 

The counter is then incremented by two and 

a check made to see i f the end of tune has been 

reached. When the end of tune is met the counter 

is reset and the delay flag enabled. 
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THORN EMI Computer Software 
International Micro Software Division 

"These are even crazier 
than I am, Folks!" 

"My two bijoux 
choice-ettes" 
1. Frankie goes 
to Hollywood 
by Ocean. 
A fab game featuring 
the intergalactic 
mega hunks 
themselves. 

2. Mad Doctor 
by Creative Sparks. 
Fiendishly clever! 
A game crammed 
with gunk and gore 
(and other naughty bits). 

This month's n 
MicroGamein 
zany program* 

"My pick of the Arcade 
and Adventure:" 

by Melbourne House 
Martial arts for two combatants, involving 
18 manoeuvres such as kicks, feints, and 
blocks. By outwitting opponents, and gaining 
complete control over your body, you can 
change from a cuddly kitten into a Tenth Dan. 
Spectrum 48K, Amstrad, 
Commodore 64. £9 .95 



r 
by Superior Software 

The object is to retrieve diamonds from an 
underground cave system, using maps and 
passwords. But look out! Ferocious reptiles 
are lurking just around the corner. (Yuk!) 
BBC Electron. £9.95 

by Virgin 
The player, alias Rockin' Rodney delivers 
demos to his record company. But first he 
must test their danceability by blasting the 
people of Funky Town to their feet. 
Stupendously fab soundtrack includes Baker 
Street and Electric Avenue. 
Commodore 64 £8.95 

mystery 
& makes his own 
m review... 

3 

by Creative Sparks 
A mad survival chase game, with the player 
as night watchman in a toy factory, pursued 
by crazed clockwork ducks. (I know 
the feeling). 
Spectrum 48K £2.50 

DESERT BURNER 
by Creative Sparks 

Desert Burner is a powerful road bike 
capable of megasonic speeds. The rider has 
to deliver crucial weapon plans, but there are 
enemies attacking and traps to evade. 
Skilful, huh? 
Spectrum 48K £2.50 

AVIEWtqAKILL 
by Domark 

The name is Bond, James Bond. The game is 
to tear through the 3D streets of Paris, 
escape from a raging inferno, then save the 
world from a ghastly time bomb (and the 
Duran Duran soundtrack!) 
Commodore 64 
Spectrum 48K £10.99 

MAD DOCTOR 
by Creative Sparks 

As Mad Doctor, in this blood-curdlingly evil 
game, the player must create new life out of 
freshly killed body parts. If he arouses the 
villagers' suspicions, they'll kill him. A light 
touch on the scalpel is required. 
Commodore 64 £8.95 

S H 4 D W F I R E 
by Beyond 

The player has a 100 minutes of real time to 
rescue Ambassador Kryxix held captive by 
the horrible General Zoff. All commands are 
issued through picture symbols to enable the 
game to be played at a truly intergalactic pace. 
Commodore 64 
Spectrum 48K £9.95 

THE ADVENTURE by Tynesoft 
A whacky chase game based on the popular 
TV pensioner. Put on your kilt and your 
lavender water, wave your walking stick and 
zap the evil Scunner Campbell before he 
blams the world to bits. 
Commodore 64 Commodore 16 
Spectrum 48K £9.95 

by Gargoyle 
Cuchulainn, the hero, is trying to free a 
companion imprisoned in the corrupt city of 
Dun Darach. But first he must take part in 
hundreds of minor adventures. A game for 
brilliant warped minds. 
Spectrum 48K £9.95 

H M M B 
by Ocean 

A perilous journey to the centre of the 
pleasuredome with those whacky Frankie 
boys. Plus a unique live recording of Relax. 

Commodore 64 
Spectrum 48K £9.95 

Something for 
zappers everywhere: 

J U M P J E T 

by Anirog 
A sophisticated combat and flight simulator, 
requiring a strong nerve, and a head free of 
blancmange. The mission - to seek and 
destroy in ever-deteriorating weather. 
Commodore 64 £9.95 

"Things for sporty 
hunks to play:" 

(jra/mm Qooch's 

TEST CRICKET 
from Audiogenic 

Superb sports simulation, with lots of 

googlies, maidens, and silly mid-offs. It's just 
like real cricket, except that, with you in 
control, England may even win the Ashes! 
Commodore 64 £9.95 

"Something to 
de-scramble 
your brain with:" 

O 

by Database 
Comprising a word processor - for writing 
letters and reports, a database - for storing 
addresses, and a spreadsheet - for storing 
complicated numbers. Pretty clever 
stuff, huh? 
BBC Micro £5.95 

"A bonus for all 
you 'Stuff fans:" 

DON'T BUY THIS 
by Firebird 

A cringe-along compilation containing the five 
most forgettable games of all times - about 
as exciting as watching grass grow. 
(Recommended for insomniacs). 
Spectrum 48K £2.50 

r Win--
UNMASK THIS MONTHS 
MYSTERY MICROGAMER 
AND WIN A 2-PACK 
PROGRAM PRIZE - TEN 
PRIZES MUST BE WON 

If you know the answer, 
send this coupon in to 
us. not later than 
30 July 1985. The first 
ten correct entries 
drawn will each receive 
FRANKIE GOES TO 
HOLLYWOOD and MAD 

DOCTOR 

i f -

I say the Mystery Microgamer is: 

Send me your latest full list of software programs. 

Name 

Machine 

Address 

_ J J Postcode 

SE^D TO: Thorn EMI Computer Software. Mystery 
Microgamer Competition. Thomson House. 
296 Farnborough Road. Farnborough. 
Hants. GU14 7NU YC1 

All g a m e s fea tu red above are avai lable f r o m Laskys. W H S m i t h a n d o the r g o o d so f tware stores. 

G 



COMMODORE 
SPECTRUM 

1436 ? C8A0008C7CCE8C7D-447 
1464 ? CE20D2CBB0F091FB-5BF 
1472 ? 202ECCC8CC77CED0=4D3 
1480 "> F020D2CBB0E0CD7C-59E 
1488 ? CEF008A95820D2FF-4D8 
1496 ? 4C57C820D2CBB0CE-4CE 
394 ? CD7DCEF0034C23C9-473 
512 ? 20ACCB2O30C8AD75-489 
320 ? CEA8A9009993CEAD-506 
328 ? 84CEC902D02320BC -436 
336 ? CBA9C820F3CBA955-568 
544 ? 2016CDA95020F3CB-432 
532 •> 20C7CBAC73CEC888-54F 
560 ? B993CED02398D0F7-5D4 
568 -> 4C5BC7A9552016CD-3DF 
>76 ? 20FICB4C63C9AC77-4EF 
184 ? CE20D2CB88D0FA20-57D 
92 ? D2CB20D2CB4C47C9-33E 
00 ? 4C5CC8A52B85FBA5-4F5 
08 ? 2C83FCR000B1FB99-32R 
16 ? 2200C3B1FB8523F0-4CE 
24 ? 0BA52285FBA52385-447 
32 ? FC4C9BC918R3FB69-37D 
»0 ? 02852D852F8531A5-37B 
18 ? FC6900852E853085-412 
56 ? 32602063CCA9028D-3E1 

4 ? 84CER90B8D02DE60-4R3 
2 ? 8E81CE8C82CEA200-533 
0 ? R9098DC DC E202FC B»4 D4 
8 ? C914F016C90PF051-4E2 

5 ? C 9 2 4 D 0 1 9 2 0 D 2 F F 8 D - 3 4 4 

4 ? C3CEE84CE3C9E000-64B 
> *> D0E3E000F0DF20B2-534 
) ? FFCR4CE3C9C93090-334 
* ? D4C93R901548ADC3-444 
f ? CEC924F004684CE3-460 

? C968C94190BFC947-4BA 
? B0BB20B2FF38E930-4D3 
? C90R9002E907E003-36R 
? F0RB9DC3CEE84CE5-61R 
"> C9E000F0R0E001D0-52R 
? 07RDC3CEC924F095-4FF 
? R92020D2FFR9FF9D-34F 
? C3CER2008ECFCE8E-344 
? D0CE8ED1CE8ED2CE-659 
? RDCXEC924D006A9-512 
? 0F8DCDCEE8BDC3CE-5DD 
-> C9FFF01B20CBCRB0-3B2 
? 3418BDCXE6DCFCE-524 
? 8DCFCER9006BD0CE«366 
P 8DD0CEB020E84C73-534 
? CARDCFCERC83CE99-642 
> R3CEC3RDD0CE99R3-660 
> CEC8188C8XERC82-561 
' CERE81CE602023CD-4ED 

R200BD41CEC921F0-500 
0720D2FFES4CBRCR-370 
4CDEC9RDCDCE8DCE-65E 

32000 ? 
32008 ? 
32016 ? 
32024 ? 
32032 ? 
32040 •> 
32048 •> 
32036 ? 
32064 ? , 
52072 ( 
32080 ? j 
52088 ? < 
52096 ? ; 
52104 -> c 

— ^ v o o c C O W 
32208 ? 60R9FRX82CER820-597 
52216 ? 04CC88D0FRRC82CE-616 
52224 ? 682004CC8RR2R8CR-3EE 
52232 *> D0FDRR2069CC6020-454 
52240 ? 25CDR90220RBCC20-364 
52248 ? 95CCRD8ECE20D2FF-573 
52256 ? R92020B2FFR90320-3R6 
52264 ? RBCC20D3C9604D7D-48R 
52272 ? CE8D7DCER208RD7D-4RR 
52280 ? CE2R9010RD7DCE49-411 
52288 ? 088D7DCERD7CCE49-460 
52296 ? 108D7CCE2E7CCE2E-3D5 
52304 ? 7DCECRD0E160R000-516 
52312 ? R9009900D4C8C018-40E 
52320 ? D0F660A99320D2FF-5B3 
52328 ? 6048R5R2290FD01F-37E 
52336 ? A5D448A5A22910F0=»4A1 
52344 ? A5R9R44C80CCR920M2B 
52352 ? 20B2FFR90085D4R9-51C 
52360 ? 9D20D2FF6885D468-53F 
52368 ? 6020D2FFC8B1FDC9-620 
52376 ? 21D0F6C8602025CD-4B9 

51408 ? 
151416 •> 
51424 •> 
51432 ? 
51448 "> 
51448 ? 

BBC AND 
^ ^ „ » n r . R A M S g i v en here w i l l enab le 

Figure 1. CBM-64. 
HEX LOADER FOR CBM 64 

F IG . 1 

5 REM 
6 REM 
10 FOR 1-680 TO 727 RERDA POKEI.R T-T*R 
20 NEXT IF T-6716 THEN GOTO 100 
30 PRINT-ERROR IN DRTR " .T-6716 END 
40 DRTR 169»1 ,133 /186 .169 /1»133 /184 
50 DRTR 1 3 3 / 1 8 5 / 1 6 9 8 , 1 3 3 / 1 8 3 , 1 6 9 - 2 0 8 
60 DRTR 1 3 3 / 1 8 7 , 1 6 9 . 2 , 1 3 3 / 1 8 8 , 1 6 9 . 5 6 
70 DRTR 133 . 251 /169 , 199 /133 , 252 /169 . 231 
80 DATA 162 / 231 / 160 . 206 / 32 . 216 / 253 . 9 6 
90 DRTfl 68 , 79 , 87 . 78-76-79 /63-68 
100 SR-51000 LR-52855 
110 INPUT-START ADDRESS";A 
120 IF <A<SA> OR <A>LA) THEN GOTO 140 
130 IF A/8-INT<A/8) THEN GOTO 150 
140 PRINT PRINT-ADDRESS ERROR- GOTO 110 
150 T-<A-32768)AND255 PRINTA;:INPUTDf 
160 IF D#*"ENDM THEN GOTO 900 
170 IF LEN<D*)-20 THEN GOTO 190 
180 PRINT"WRONG LENGTH" GOTO 150 
190 FOR B-0 TO 7 B«-MIDt<D« ,2*B+l ,2 ) 
200 GOSUB 300 IF E-l THEN GOTO 280 

F'Oure 2. CBM-64. 

210 POKE A>B,D T-T+D NEXT 
220 B*-MID«<D* .18 .3 ) GOSUB 300 
230 IF E- l THEN GOTO 280 
240 IF T-D THEN GOTO 260 
250 PRINT"CHECKSUM ERROR" GOTO 150 
260 A - fl+B IF ACLA THEN GOTO 150 

270 GOTO 800 
280 PRINT TAB<8+2*B+D>C*'">?" 

290 B-8 NEXT GOTO 150 
30O E-0 D=»0: FOR N-l TO LEN< B$ » 
310 C f-MIDt 'B» ,N / l> :GOSUB 400 
320 IF E"1 THEN D-N N-4 NEXT RETURN 

330 D»D*16«0C NEXT RETURN 
400 X=RSC<C*)-48 IF X<0 THEN E-l RETURN 

410 IF X<10 THEN RETURN 
420 X - X - 7 I F X<10 THEN E- l RETURN 

430 IF X>13 THEN E=l 

440 RETURN 300 H*«"0123456789RBCDEF" 
510 FOR R-SR TO LR STEP 8 
520 PRINT R , " ? " , :T -<R-32768>RND255 
530 FOR B=0 TO 7 X=PEEK-R+B) GOSUB 600 

540 T-T+X NEXT PRINT"-" , 
560 V«INT<T/256) PRINT M I D « t H « , V * 1 , 1 ) , 
570 X-255 RND T GOSUB 600 PRINT 

580 NEXT GOTO 900 
600 PRINT MIDfCHf . INT<X/16)-»1,1>; 
610 PRINT MIDfvHt , 1*'-XRND15), 1 >, RETURN 

T H E PROGRAMS given here will enable 
Spectrum, BBC, and CBM-64 owners to 
download via Your Computer's Telsoft 
service. Each month for each machine we 
transmit at least one — and usually two — of 
the main programs appearing in the current 
issue. Also available is the full user to user 
communications program, Dialsoft. 

So far O E LTD ' s Telemod 2 and the V T X 

5000 modems have been tested with the BBC 

and Spectrum but the service also works with 

800 SVS 680Xt-CHRSC34) 1 

810 PRINT PPINT" TO RELORD CODE " 
815 PRINT PRINT" L0AD"C$"DOWNLOAD", 
820 PR INTC f " , 1 , 1 <RETURN)" 
825 PRINT PRINT" THEN TYPE NEW", 

830 PRINT" <RETURN)" 
835 PRINT PRINT"TO RUN THF PROGRAM". 
840 PRINT- SVS 51069 <RETURN)-
900 PRINT PRINT PRINT"I ENTER "RTR* 
910 PRINT PRINT"2 PRINT DRTR" 
920 PRINT PRINT"3 SAVE DATA" 
930 INPUT Z D N Z GOTO 190 ,50^80*1 

a imm wwmi 
514AA I 5 ! ^ P 2 f P f t D 7 5 C E = 5 6 A 

51456 
51464 
51472 
51480 
51488 
51496 
51504 
51512 
51520 ' 
51528 1 
31536 1 
51544 ? 
51552 ? 
51560 •> 
51568 -> 
51576 -> 
31584 t 
51592 ? 
51600 ? 
51608 
51616 ? 
51624 -> 
51632 
51640 
51648 
51656 
51664 
51672 
51680 ' 
51688 ' 
51696 ; 
51704 r 
51712 
51720 ? 
51728 f 
31736 *> 
51744 7 
51752 ? 
51760 ? 
51768 ? 
51776 •> 
51784 ? 
51792 -> 
51800 
51808 
51816 
51824 
51832 
51840 
51848 ' 
51856 " 
51864 1 
51872 ' 
51880 ? 
51888 
51896 
51904 •> 
51912 ? 

51920 ? CEADCFCE8DD1CEAD-6C1 
51928 > D0CE8DD2CE18ADD1-639 
51936 ? CE6DCFCE8DCFCEAD-68F 
51944 -> D2CE6DDOCE8DD0CE-6BE 
51952 ? B005CECECED0E660-625 
51960 ? 2063CCA90F8D8602-414 
51968 ? A95185FDA9CD85FE-575 
51976 ? A000209DCC2025CD-343 
51984 ? 209DCC209DCC209D-3DF 
^ | CIQ j t 

li; i S S S 8 
f f i f f ? is i s i s 
B; BBSB™ 
vlZi. I £ " ^ c c c E 8 7 C E n e « ^ 7 7 

52384 
52392 
52400 
52408 
52416 
52424 
52432 
52440 
52448 
52456 
52464 
52472 
52488 
52488 ' 
52496 ' 
52504 ' 
52512 1 
52520 " 
52528 ? 
52536 ? 
52544 ? 
52552 ? 
52560 ? 
52568 •> 
52576 •> 
52584 ? 
52592 ? 
52600 
52608 
52616 
52624 
52632 
52640 
52648 
52656 
52664 
52672 
52680 
52688 • 
52696 ' 
52704 ' 
52712 " 
52720 ? 
52728 
52736 •> 
52744 
52752 ? 
52760 •> 

' 52768 ? 
32776 •> 
£2784 
52792 
52800 
52808 
52816 
52824 
32832 
32840 
52848 

1 
202150524F475241-22C 
4D205449544C 4520-237 
284D415820313620-1E5 
4348415227532920-219 
21124E4F54205641-21B 
4 C 4 9 4 4 9 2 2 C 2 0 5 4 5 2 - 2 A 5 
3920414741494E20=249 
3A20214449534320-216 
4F52205441 

84 YOUR COMPUTER, AUGUST 1985 84 •Z) 



A reminder of how to use the Telsoft service 
J n n m K o r n f - . L . . ^ 

M 2 M • E K E 1 2 1 3 3 E 0 0 1 2 C D , 3 4 9 
6 0 2 1 6 iD7ECC0A6ECC3AAEA,6B l 
6 * 2 2 4 | C D 1 F E D O A A A E A 2 I 7 0 , 3 1 8 
6 6 2 3 2 « E F B E 2 0 E 1 2 1 E 3 E E 3 A , 3 2 4 
6 0 2 4 a i 6 6 E F 8 3 6 F 3 E 6 6 6 C 6 7 , 3CC 
6 9 2 4 8 | 3 E B 6 B £ 2 6 6 B C 0 D 7 E C , 4 6 F 
6 0 2 3 6 i 3 E 2 1 3 2 6 6 3 C C 3 F F E B , 4 B 2 
6 0 2 6 4 | 3 E 6 6 3 2 6 F E F 3 2 7 6 E F , 3 C 7 
6 0 2 7 2 | E D 3 B 6 B E F 6 E 6 0 C D 1 F , 4 6 C 
6 0 2 8 0 IEDDAAAEA327 3 E F C D , 6 3 4 
6 0 2 8 6 I E B E C 3 A 6 8 E F F E 0 0 2 0 , 3 0 6 
6 0 2 9 6 | B 3 3 A 6 9 E F E 6 8 6 3 A 7 3 , 4 3 2 
6 0 3 0 4 i E F 1 2 1 3 6 C 3 A 6 A E F B 9 , 3 F C 
6 0 3 1 2 l20DCCD1FEDDAAAEA,SOB 
6 0 3 2 0 i 2 1 6 F E F B E C 2 2 0 ( B G 0 , S B 4 
6 0 3 2 6 l1FEDDAAAEA2 » 7 0 E F , 3 A 2 
6 0 3 3 6 i B E C 2 2 D C B 3 E 6 P 3 2 € 2 , 3 0 9 
6 0 3 4 4 I E E 3 E 6 B 3 2 E 3 E E 3 E 0 0 , 4 9 0 
6 0 3 3 2 I 3 2 E 4 E E 3 A 0 6 3 C F E 2 1 » 3 0 1 
6 0 3 6 0 I 2 0 0 3 C D 1 3 E E C D D 7 E C , 3 33 
6 0 3 6 8 | C D A 6 E C 2 1 E 3 E E 3 A 6 6 , 3 C 3 
6 6 3 7 6 i E F 6 3 6 F 3 E 6 6 e C 6 7 3 6 , 4 2 2 
6 0 3 6 4 • 0 0 2 1 E 3 E E E D 4 B 6 6 E F , 3 6 1 
6 0 3 9 2 i 0 C 7 E F E 0 0 C 2 S D E A 2 3 , 4 F C 
6 0 4 0 0 | 0D20F63EFACDB4EO,3B 9 
fr6406 t 3E61D3FEC366EACD,3E6 
6 6 4 1 6 l 1 F E D 3 6 F B C 3 8 D E A F 3 . 3 9 4 
6 0 4 2 4 • B 6 0 3 A F D 3 F F 1 0 F B 3 E , 3 D B 
|>6432 I 4 6 0 3 F F 3 E F F D 3 F F 3 E . 3 6 F 

6 6 4 4 6 I 3 1 D 3 F F 3 E 0 F 3 2 6 F 3 C . 3 0 S 
6 0 4 4 8 • 3 2 8 D 3 C 3 2 4 B 3 C 3 E 0 1 , 2 3 0 
6 0 4 3 6 i D 3 F E 2 1 9 1 3 C C B 9 E F B , 3 6 B 
6 0 4 6 4 ICD30EDC366EACD13 .32F 
6 0 4 7 2 l E E C O 6 6 E O 3 E 0 1 D 3 F E , 3 36 
6 0 4 8 0 I 2 1 6 3 E E 3 E 6 6 C D 8 F E C , 4 4 2 
6 6 4 6 6 ICO04ECCOA3ECCDA6,634 
6 6 4 9 6 IEC23CD77ECCD77EC,3BF 
6 6 3 6 4 iCDA6CCC064ECCDA6,661 
6 6 3 1 2 I EC233E60CD6FECCD,4CF 
6 6 3 2 6 I 8 4 E C 2 3 C D A 3 E C 3 E 6 3 , 4 9 8 
6 0 3 2 8 iCD6FECCD64ECC9CD,688 
6 0 3 3 6 iA3EC3E67CD6FECCD,361 
6 0 3 4 4 i 8 4 E C 2 3 C 9 7 E F E 0 0 C 8 , 3 2 0 
6 0 3 3 2 ICDBBED23C384ECFE,631 
6 0 3 6 0 I 0 6 C 8 F 3 3 E 2 6 C D B B E O , 3 2 0 
6 0 3 6 8 lF13DC38FECCDA0EC,63D 
6 0 3 7 6 ICDA3ECCDA6EC3E0D,3A6 
6 0 3 6 4 •COBBED3EFF328C3C,374 
6 6 3 9 2 i C 9 F 3 1 3 E 6 F 6 C B 1 F C B , 6 6 C 
6 6 6 6 6 I I F C B 1 F C B 1 F F 6 3 0 F E . 4 C F 
6 0 6 0 6 t 3 A F A C 6 E C C 6 0 7 1 2 1 3 , 4 9 8 
6 0 6 1 6 i F 1 E 6 0 F F 6 3 0 F E 3 A F A , 6 0 6 
6 0 6 2 4 ( D 4 E C C 6 0 7 1 2 1 3 C 9 2 1 , 4 6 C 
6 0 6 3 2 i C D £ E E 5 C D 6 4 E C E 1 6 6 , 6 9C 
6 0 6 4 0 I I 7 3 E 2 8 7 7 2 3 1 6 F C 3 E , 3 3 9 
6 6 6 4 8 I 0 0 7 7 C 9 E 3 2 I 7 0 E F A E , 33B 
6 0 6 3 6 I 7 7 C 3 0 E 0 8 7 E A 7 C B 1 7 , 4 4 9 
6 0 6 6 4 • 3 0 0 O 7 E E E 0 8 7 7 3 A 6 F , 3 C 9 

6 6 9 6 4 1 0 7 3 E 6 6 0 7 F I E 1 0 1 C 1 , 6 4 0 
6 6 9 1 2 I C 9 F E 8 7 2 8 1 C F E C B 2 8 , 4 F 3 
6 0 9 2 6 i 1 9 F E 0 C 2 8 1 4 F E 0 B 2 8 , 3 8 8 
6 6 9 2 8 I I B F E 0 D 2 8 0 C F E 2 0 F A . 3 6 7 
6 6 9 3 6 10FEEFE00F A 1 1 E E 3 E , 4BA 
6 0 9 4 4 I 0 6 C 9 3 E 6 7 C 9 C D 6 B 6 D , 3 2 C 
6 6 9 3 2 I 3 E 0 2 C D 0 1 1 6 3 E 1 8 3 2 , 1 C 4 
6 0 9 6 0 I 8 9 3 C C 9 3 E 1 2 1 6 0 I C O , 3 0 2 
6 0 9 6 8 I U 2 2 C 9 3 E 1 2 1 6 0 0 C D . 2 3 7 
6 0 9 7 6 i l l 2 2 C 9 C 3 D 3 E 3 3 E 0 2 , 3 E B 
6 0 9 8 4 t C O O l 1 6 C 0 4 7 E E 3 8 F B , 4 3 1 
6 0 9 9 2 •CD3CEEE101C1C93A,SCO 
6 1 0 0 0 i 3 B 3 C C B 6 F 2 8 6 C 3 A 6 8 , 2 8 F 
6 1 0 0 8 I 3 C F 3 2 1 3 B 3 C C B A E F 1 , 4 C 3 
6 1 0 1 6 I A 7 C 9 3 7 C 9 F 3 1 1 1 0 0 0 . 3 O E 
6 1 0 2 4 i C D 1 8 E D F 1 C 9 4 4 4 F 3 7 , 4 0 6 
6 1 0 3 2 I 4 E 4 C 4 F 4 1 4 4 4 9 4 E 4 7 , 2 B 4 
6 1 0 4 0 I 2 0 4 D 4 5 4 E 5 3 0 0 3 1 2 0 . 2 1 6 
6 1 0 4 8 1 2 0 2 0 3 2 4 3 4 3 4 3 4 9 3 6 , 2 7 6 
6 1 0 3 6 1 4 3 0 0 3 3 2 0 2 0 2 0 4 3 7 8 , 2 1 7 
6 1 0 6 4 i 6 9 7 4 2 0 7 4 6 F 2 6 4 2 6 1 , 3 2 B 
6 1 6 7 2 I 7 3 6 9 6 3 6 6 2 8 2 0 3 3 7 3 , 2 D F 
6 1 0 8 0 I 6 3 2 0 3 3 7 9 6 D 6 2 6 F 6 C , 3 9 3 
6 1 0 8 8 I 2 6 3 3 6 8 6 9 6 6 7 4 2 8 2 D , 30B 
6 1 0 9 6 I 2 6 4 7 6 6 7 4 6 F 2 0 3 2 6 3 , 2 C 9 
6 1 1 6 4 I 7 4 7 3 7 2 6 E 2 0 7 4 6 F 2 0 , 3 9 C 
6 1 1 1 2 I 4 D 4 3 4 E 3 3 2 0 2 9 0 6 4 3 . 2 7 B 
6 1 1 2 6 I 4 E 3 4 4 3 3 2 2 6 4 E 3 3 4 0 , 3 6 9 
6 1 1 2 8 i 4 2 4 3 3 2 2 0 0 0 0 0 0 0 0 0 . 1 C 1 

S f f S K s r ^ j s s S • 
* ™ c e , „ work w i t h C o m m l : » m X m 

Ssssassssi'b: 
To find out what is available and how to 

S O f i T V v " 3 ? d i a ' " P ^ ' C h e s t e r (0206) 

w T a . ^ H a U d ' ° r C C ° r d e d i n l "°™a.ion line 
will also advise you which telephone numbers 
to ring f o r t h e 3 0 0 a n d ) 2 0 0 P ^ ' ^ "umbers 

on K„r 3 r g r a m y 0 U W a m , 0 download is 
on line, make sure your modem is set up and 
du l the number appropriate to its speed As 

« « n as you hear the modem tones switch the 

modem to line and replace the receive " s e l e c 

- n d again. When t ^ - ^ ^ S 

O K message appears return to the Telsoft 

menu and select Option 5. You can now m e 

and run the program e 

O^on ̂ f ° T 6 4 °Wn"S Wi" n - d '» «« 
Option 6 if machine code is to be saved. 

70 PRINT 
8 0 INPUT " « " B®,C® 
9 0 I F LEN<B®> < > 1 6 THEN 

100 T - 0 
110 FOR N - 0 TO 7 
120 X®- M I D ® < B ® , 2 » N » 1 , 1 > I 
136 I F E - l THEN 2 6 6 
146 X®- M I D I < B ® , 2 * N » 2 , 1 > I GOSU8 
136 I F E - l THEN 2 6 6 

2 3 0 A - A - 8 1 G O T O 3 0 
2 6 0 PRINT - T Y P I N G ERROR 
2 7 0 A - 8 X A 01V 8 > i GOTO 3 0 
2 8 0 .SAVE -DOWNLOAD" 6 A 0 0 6 F 8 7 
2 9 0 END 
3 0 0 E - 0 i I F ASC < X ®) < 4 8 THEN E - l 1 R E T U R N 
3 1 0 I F ASC<X®><56 THEN RETURN 
3 2 8 I F ASC1X® > < 6 3 THEN E « I J RETURN 
3 3 0 I F ASC < X®» >71 THEN E - l 
3 4 0 RETURN 

6C28 I 4 9 6 C C 6 B F 0 0 0 2 3 8 6 0 , 3 7 4 
6C30 I A 3 8 A C 9 0 2 D 0 0 6 2 0 7 9 , 3 6 9 
6C38 . 6 E B 0 E C 6 0 A 9 9 1 A 2 0 1 , 4 4 7 
6C40 •20F4FF98A47EB0DF ,33 C 
6C48 I608AA2D2CAE8CAO0.3AA 
6C30 |FBAA60A90084 7 E A 8 , 4 3 6 
6C38 i 2 0 4 9 6 C 8 8 O 0 F A A 4 7 E , 4 4 9 
6C60 I 6 0 A 9 E 8 A 0 B B A 2 F F 2 0 . 4 3 2 
6C68 I F4FFA900658AA90C , 4 6 0 
6C70 | 2 0 E 3 F F 2 0 A 8 6 D A 9 B 4 , 3 E 4 
6C78 i 2 0 0 0 6 E A 9 0 9 8 3 8 2 A 9 . 2 F B 
6C80 | 6 F 8 3 8 3 A 0 0 0 2 0 F B 6 D , 3 9 C 
6C88 • 201360C941F 0 0 B C 9 , 3 7 0 
6C90 i 4 2 F 0 1 1 C 9 4 3 F 0 1 7 4 C , 3 A 2 
6C98 i 616CA908A201 2 B F 4 . 3 3 3 
f>CA0 i FF4CB76CA908A203 , 3C4 
6CA8 i 2 0 F 4 F F 4 C B 7 6 C A 9 0 8 , 4 3 3 
6CBB J A204 2BF 4FFE68AA5,4CE 
6CB8 . 7 C 2 0 E 3 F F A 4 7 E 2 0 A B . 4 6 B 
6CC0 J6DA90B2B006E20FB.2C4 
6CC8 I 6 D A 0 1 7 2 0 1 5 6 D C 9 4 1 , 2 D 0 
6CDB I F 0 0 B C 9 4 2 F 0 1 1 C 9 4 3 , 4 1 3 
6C08 i F 0 1 7 4 C 6 1 6 C A 9 0 7 A 2 , 3 7 2 
6CE0 I 0 1 2 0 F 4 F F 4 C 0 9 6 D A 9 . 3 7 F 

6CE8 I 0 7 A 2 0 3 2 0 F 4 F F 4 C 0 9 . 3 1 4 
6CF0 I 6DA907A204 20F4FF , 3D6 
6CF8 lE6eAA3eAC9»-»O009 .443 
6DB0 r A 9 E 0 A 0 0 0 A 2 0 1 2 0 F 4 . 3 E 8 
6D08 , F F A 3 7 r ? 0 E 3 F F 2 0 3 3 . 4 9 3 
6DJ*> I 6 C 2 0 3 3 6 C 6 0 2 0 A B 6 O . 2 E 3 
6D18 IA9052B0O6E2BF86D.2C1 
6 0 2 6 i 2 0 A B 6 O A 9 B 3 2 0 0 0 6 E , 2 7 4 
6 0 2 8 i 2 B F 8 6 D 2 0 A B 6 O A 9 0 3 , 3 6 B 
6 0 3 0 i 2 0 0 0 6 E 2 0 F 8 6 D 2 0 A B . 2 D E 
6 0 3 8 i 6 D B 4 7 E A 9 0 3 2 0 B 0 6 E , 2 A 9 
6 0 4 8 i A 9 D 2 2 0 E 0 F F 8 3 7 C 6 0 , 4 O B 

6E68 
6E70 
6E78 
6E86 
6E88 
6E90 
6E98 
6EA0 
6EA8 
6EB0 
6EB8 
6EC8 
6EC8 
6EDB 
6ED8 
6EE0 
6EE8 
6EF0 
6EF8 
6 F 0 0 

6F0B 
6F1B 
6F18 
6F2B 
6F28 
6 F 3 0 
6 F 3 8 
6 F 4 0 
6 F 4 6 
6 F 3 0 
6F5B 
6F60 
6F68 
6 F 7 0 
6 F 7 8 
6F8B 

09C007D003686B4C.2C 1 
0C6AA37CA67DA47E . JDC 
6 B 8 4 7 E 8 6 7 D A 9 9 6 A 2 , 4 4 6 
B 8 2 0 F 4 F F 9 8 2 9 0 1 F 0 , 3 C 0 
0 B A 9 9 6 A 2 0 9 2 0 F 4 F F . 4 0 H 
9 8 1 8 9 0 0 1 3 8 A 6 7 D A 4 , 3 4 0 
7 E 6 0 4 4 4 F 3 7 4 E 4 C 4 F . 2 B 1 
4 1 4 4 4 9 4 E 4 7 2 0 4 D 4 3 , 2 1 3 

: 4 E 3 3 0 D 3 1 2 0 2 0 2 0 3 2 . 1 9 3 
4 3 4 3 4 3 4 9 3 6 4 3 0 D 3 4 , 1 F 2 

i 2 0 2 0 2 0 3 3 4 3 3 4 2 0 4 2 , 1 A E 
i 6 1 7 3 6 4 2 0 3 2 6 1 7 4 6 3 , 2 E 6 
i B D 3 3 2 0 2 0 2 0 4 3 3 8 4 9 , 1 8 8 
; 3 4 2 0 3 4 4 F 2 0 4 2 4 1 3 3 , 2 0 D 
i 4 9 4 3 0 D 4 5 4 E 3 4 4 5 3 2 . 2 1 7 
i 2 0 4 E 5 3 4 D 4 2 4 3 5 2 0 D , I F 6 
I 2 8 2 0 3 3 3 3 4 3 2 0 4 3 3 4 , 1 E C 
• 324C2D4 720344F 2 0 , 1 F 3 
I 3 2 4 3 3 4 3 3 3 2 4 E 2 0 3 4 , 2 3 4 
I4F 2 0 4 D 4 3 4 E 3 3 2 0 2 9 , I E D 
I 0 0 3 3 4 3 3 4 2 0 3 4 3 2 4 1 ,20S! 
•4E334O49S4204 2 6 1 , 2 4 E 
I 7 3 6 4 2 0 3 2 6 1 7 4 6 3 0 0 . 2 9 2 
• 4 1 2 0 2 0 2 0 3 7 3 3 2 0 4 2 , 1 6 F 
i 6 1 7 3 6 4 0 D 4 2 2 0 2 0 3 3 , 1 F C 
i 3 0 3 0 2 0 4 2 6 1 7 3 6 4 8 0 . 2 0 9 
. 4 3 2 0 3 1 3 2 3 0 3 0 2 0 4 2 , I 88 
• 6 1 7 3 6 4 0 D 3 3 4 3 3 4 2 8 . 2 3 3 
I 3 2 4 5 4 3 4 3 4 9 3 6 4 3 2 0 . 2 2 3 
i 4 2 6 1 7 3 6 4 2 0 3 2 6 1 7 4 , 2 C 3 
•630O30324F4 7 3 2 4 I , 2 3 D 
I 4 D 2 0 2 0 4 C 4 F 4 1 4 4 4 3 , I f 2 
i 4 4 2 0 2 0 6 F 6BBD3B32 ,200 
t 4 3 3 3 3 3 2 0 4 1 4 E 3 9 2 0 , 2 1 3 
« 4 B 4 3 3 9 2 0 4 6 4 F 3 2 2 0 , 2 1 1 
i 4 D 4 3 4 E 3 3 0 D 2 0 2 B 2 0 , 1 » 

8 0 INPUT 
8 3 I F B « - ' E N D - TVCN GO TO 2 6 0 
9 6 I F LEN b®<>20 THEN 8 0 TO 26 6 

100 LET t - a - 2 3 6 » I N T <a /236> 
110 FOR n - 0 TO 7 
120 LET * ® - b » < 2 * n * l TO 2 * n * l > 
123 GO BUB 3001 LET y - « 
130 I F •—1 THEN 0 0 TO 2 6 0 
146 LET n » " b » ( 2 * n * 2 TO 2»n»2> 
143 8 0 SUB 3001 LET y - y » 1 6 * * 

Figure 2. Spectrum. 

6 0 B 0 0 t CO13EDC307ECCO13,4C7 
6 0 0 0 8 iEDCD36ECC066EDC0,631 
6 0 0 1 6 i30EDCD47EE38FBCD,3AF 
6 0 0 2 4 IBBEOFE 31CA99EAFE , 6 9 A 
6 0 0 3 2 t33CA87EAC366EACD.3D0 
6 0 0 4 0 I 13ED3EFACDB4EDCD,3FD 
6 0 0 4 8 i 1 5 E 0 C 9 C 0 1 3 E D C 3 6 6 , 3 3 3 
6 0 0 3 6 :EAC066ED11E3EE06 .38C 
6 0 6 6 4 i 8 6 3 E F F 1 2 I 3 1 6 F C C D , 4 3 B 
6 0 0 7 2 «13CE11CDEE06173E ,302 
6 0 0 6 0 i 20121310FCCO1FEO,3DA 

• 6 0 0 8 8 : 3BFBCD36EDC01FED.3BB 
• 6 6 0 9 6 J 38F B3263EF 3 E 6 6 3 2 , 3 E 9 
• 6 0 1 0 4 I 6 C E F 3 2 6 F E F 3 2 7 6 C F . 3 4 4 
• 6 6 1 1 2 i 3 A 6 3 E F C 0 E B E C 3 A 6 3 , S A l 
• 6 6 1 2 6 i E F E 6 F 0 F E 8 6 2 6 O E 6 E , 6 2 7 
• 6 0 1 2 8 I 091163EFCD1FEDDA,361 
• 6 0 1 3 6 iAACA1312CDEBCC60 ,332 
• 6 0 1 4 4 ) 2 8 F 2 3 A 6 9 E F E 6 B 6 2 6 , 3 1 A 
• 6 0 1 3 2 i 6 D 2 1 4 B 3 C 3 A 6 8 E F 0 E , 3 6 C 
• 6 6 1 6 6 I 0 0 4 7 0 9 2 2 6 B E F 0 E 0 0 , I D A 

• R 6 0 1 6 8 I 11CDEECD1FE0389A.47F 
6 6 1 7 6 I 12136CCDEBCC79FE,43C 
6 0 1 8 4 I 1 B 2 B F 0 3 A 6 B E F C D B 1 . 4 4 7 
6 6 1 9 2 IECC01FED0AAAEA21 ,374 
6 0 2 0 0 i 6FEF BE 2 6 1 3 3 E 3 6 I I , 3 2 6 

6 0 6 7 2 I E F E E 1 6 3 2 6 F E F 3 7 2 1 . 3 D 3 
6 0 6 8 0 • 6 F E F C B 1 6 2 3 C B 1 6 0 0 , 3 3 8 
6 0 6 8 8 I 2 0 E 2 C 1 E 1 C 9 1 1 0 3 0 1 , 3 9 4 
6 0 6 9 6 I 2 1 6 A 0 0 C D B 3 0 3 C 9 3 E , 3 2 F 
6 0 7 0 4 I 9 6 3 2 T 7 E F C D 4 7 E 0 0 A , 3 2 9 
6 0 7 1 2 I2EEDF1C366EACDAC.3C0 
6 6 7 2 0 I E D 7 B E 6 0 1 F 6 0 2 D 3 F E , 3 4 8 
6 0 7 2 8 i A F 2 1 7 7 E F 3 3 2 0 0 2 3 7 , 2 F C 
6 0 7 3 6 IC9C077ED36E6C9CD,OF 0 
6 0 7 4 4 i 4 7 E E D 6 F E C B C 8 3 7 C 9 , 3 E 6 
6 0 7 3 2 i F 3 O B F F 3 A 8 1 E F F E 0 0 , 3 C 7 
6 0 7 6 0 i 2 8 0 4 3 E 3 6 1 8 0 2 3 E 3 7 , 1 8 7 
6 0 7 6 8 I D 3 F T D B 7 F F 1 C 9 F 3 3 A . 6 7 3 
6 0 7 7 6 I 8 1 E F F E 0 0 2 8 0 4 3 E 3 6 . 3 7 6 
6 0 7 8 4 t D3FFCD30EDF1C93E ,644 
6 0 7 9 2 I 0 0 D B F F E 6 0 6 3 7 C 8 D B . 3 9 . 
6 0 8 0 6 I F F E 6 6 2 3 7 C 6 D 6 P F E 6 , 6 2 6 
6 0 6 0 8 • 3 0 2 0 0 4 D B 7 F A 7 C 9 3 A , 3 E 0 
6 0 8 1 6 « 8 1 E F F E 6 6 2 0 6 4 3 E 3 7 , 3 9 7 
6 6 8 2 4 1 1 8 6 2 3 E 3 6 0 3 F F D B 7 F , 4 3 2 
6 6 6 3 2 IC9CD4 7E03A7 3EF 0 6 , 3 D E 
6 6 6 4 6 i F l C 3 6 6 E A F 3 3 £ 0 2 3 D , 3 E E 
6 0 8 4 8 
6 B 6 3 6 
6 6 8 6 4 

6 6 6 7 2 

66888 
6 6 6 9 6 

Figure 1. BBC 
166 B - E V A L < " 6 - » H I D » < B « , 2 » N * l , 2 > > 
176 " * A - B i A - A » l i T - T * B 
186 NEXT 
190 FOR 11 • I TO LEN <C*> 
2 0 6 X®—HI0®(C®,H ,1> iGOSU8 3 0 0 
2 1 0 I F E - 1 THEN A - A - I i GOTO 2 6 0 
2 2 0 NEXT 

2 3 0 I F T - EVAL ( -«<-*C®» THEN 3 0 
2 4 6 PRINT "CHECKSUM ERROR 

6 8 0 6 I 6 C B 0 F 2 9 I 7 6 2 B 0 3 6 D , 4 7 7 
6B10 i C 6 C 4 7 3 D 6 F 1 2 0 0 C 6 C , 4 3 A 
6 8 1 8 iB0E3C37AFB0BA93B,4CE 
6 8 2 0 i 2 6 E 3 F F 2 6 E 7 F F 4 C 6 7 , 4 B B 
6B28 i 6A200C6CB0CFC37B ,3C I 
6B30 I F 0 0 6 A 9 3 6 2 0 E 3 F F 4 C , 4 4 7 
6B38 i 676A20C76B20C 7 F F , 4 2 9 
6B40 i A373A6A90099836F , 3 F 6 
6B48 i A 3 8 A C 9 0 2 D 0 3 8 2 0 D 7 , 4 1 9 
6B30 i 6 B A 9 C 8 2 0 3 3 6 C A 9 3 3 , 3 B B 
6B38 i 2 0 3 0 6 E A 9 3 0 2 0 3 3 6 C , 2 9 8 
6B60 i A 9 1 3 A 2 0 1 2 6 F 4 F F 2 6 , 3 9 4 
6B68 I F 7 6 B A 4 7 1 C 8 8 8 B 9 8 3 , 3 0 3 
6B70 I 6FD03198O0F 7A90C , 4A4 
6B78 • 2 0 E 3 F F 2 0 A 3 6 D A 9 3 A , 4 3 7 
6B80 • 8 3 8 2 A 9 6 F 8 3 8 3 A 9 6 7 , 3 D 7 
6 8 6 8 • 2 0 0 0 6 E 2 0 F 8 6 D 2 0 A 6 , 2 D B 
6B96 i 6 D A 9 0 3 2 0 6 6 6 C A 9 6 8 , 2 D A 
6B98 i 2 6 E 3 F F 2 6 F 6 6 0 A 9 D 2 , 3 6 2 
6BAB t 20E0FF4C0C6AA933 ,38F 
6BA8 I 2 6 3 6 6 E A 9 9 6 2 6 3 3 6 C , 2 D E 
6BB0 I 4 C 6 A 6 B A 4 7 3 2 6 6 C 6 C , 2 0 2 
6BB8 I 8 8 D 6 F A 2 6 6 C 6 C 2 6 6 C , 3 1 6 
6BCB •6C4C486B4C6C6AA9 ,336 
6BCB I 2 B 2 6 E 3 E F A V 6 F 2 6 E 3 , 4 3 0 
6BD6 iFFA96B20E 3 F F 6 0 A 9 , 3 1 E 
6BD8 |9CA000A68AEB62D6 ,41E 
6BE0 i 0 B A 2 1 3 2 0 F 4 F F A 2 1 2 , 3 8 7 
6BE8 I 20F4FF60A29 ? *3F*4 , 4C0 
6BF0 I F F A 2 9 6 2 0 F 4 F F 6 0 A 9 . 3 3 3 
6BF8 I 9 C A 0 0 0 A 6 6 A C 0 0 2 D 0 , 4 I E 
6C00 I E B A 2 3 3 2 0 F 4 F F A 2 3 2 , 4 E 7 
6C08 I 2 6 F 4 F F 6 0 1 B A 9 9 6 6 3 , 4 4 F 
6C16 • 6 F 8 4 7 E A 9 9 1 A 2 6 6 2 6 , 3 6 0 
6C16 I F 4 F P 0 0 0 9 C 0 0 7 D 0 6 3 , 4 4 8 
6C20 I68684CBC6AA4 7E 2 0 , 2 0 4 

6 0 4 8 t A90C20E3FF 20AB6D,3EF 
6050 iA90720006CA99A85,306 
6058 : 8 2 A 9 6 E 8 3 8 3 A 0 0 0 2 0 , 3 6 1 
6 0 6 0 I F 8 6 D 2 0 A 8 6 D 2 0 9 9 6 O , 3C0 
6D68 I 2 0 9 9 6 D 2 0 9 9 6 O 2 0 A B , 3 1 7 
6D70 i 6 D A 9 0 A 2 0 0 0 6 E 2 0 F 8 , 2 C 6 
6 0 7 8 I 6 D 2 0 A B 6 D A 9 0 2 2 0 0 O . 2 7 0 
6D60 i 6 E 2 0 F B 6 D 2 0 A B 6 D 2 0 , 3 4 B 
6D80 i E 7 F F A 9 D 2 2 0 E 0 F F 4 8 , 5 A 8 
6 0 9 0 i A 9 0 F A 2 0 0 2 0 F 4 F F 6 B , 3 0 5 
6D®8 I 6 0 A 9 0 B 2 0 0 0 6 E 2 0 F 8 . 2 B 7 
'JOA0 > 6D20AB6D6020A86D , 33A 
6DAB i20AB6D20E 7FF 20E 7 , 4 4 3 
6DB0 . F F 6 0 4 8 2 9 F B 6 A 6 A 6 A . 3 F E 
6DP8 s 6 A B 9 3 0 C 9 3 A 3 0 0 3 1 8 , 1 F I 
6DCB « 6 9 0 7 2 0 E 3 F F 6 8 2 9 0 F , 3 1 2 
6DCS i 0 9 3 0 C 9 3 A 3 0 0 3 1 8 6 9 , 1 F 0 
6DD0 I 0 7 2 0 E 3 T F 6 0 4 3 7 B 8 5 , 3 A E 
6DD8 i 7BA206A37B2A900C., 308 
6DEB I A 3 7 B 4 9 0 8 8 3 7 B A 3 7 A , 3 9 0 
6DEB • 4 9 1 6 8 3 7 A 2 6 7 A 2 6 7 B j 2 9 9 
6DFB .CAD6E86826E3FFC8.5AC 
6DF8 i B 1 8 2 C 9 6 D D 6 F 6 C 8 6 6 , 4 F 7 
6E00 t 8 6 7 D A A A 9 2 6 2 B E 3 F F , 4 7 8 
6E08 I C A 0 6 F A A 6 7 0 6 6 C 9 7 F , 3 3 F 
6E1B I D 0 0 B A 9 8 6 2 0 F 4 F F E 0 , 4 F 0 
6E18 i 0 0 F B 1 2 A 9 7 F C 9 2 0 B 8 . 3 C 3 
6E26 I0EC90AF00AC90OF0 ,3A1 
6E28 I 0 6 C 9 0 7 F 0 0 2 A 9 0 O 6 0 . 2 O I 
6E3B I 8 3 7 C 6 6 7 D 6 4 7 E A 9 9 1 , 4 4 B 
6C 38 i A 2 0 1 2 0 F 4 F F A 9 0 3 A 2 , 4 0 4 
6E40 i 0 7 2 0 F 4 F F A 9 9 6 A 2 B 8 , 4 0 3 
6E48 I 2 0 F 4 F F 9 8 2 9 0 2 F 0 F 4 . 4 B A 
6E30 1 A 4 7 C A 9 9 7 A 2 0 9 2 0 F 4 . 4 1 F 
6E38 i F F A 9 0 3 A 2 0 4 2 0 F 4 F F , 4 6 4 
6E60 i A 9 9 1 A 2 0 0 2 0 F 4 F F B 0 , 4 9 F 

130 I F •— 1 TICM OO TO 2 6 0 
170 POKE « , y i LET a - « » l 
186 LET t - t * y i NEXT n i LET y - 6 

196 FOR m - 1 TO 3 
266 LET * ® - t o ® ( I 7 * » TO 1 7 * » ) 
203 00 BUB 3 6 6 i LET y - y » 1 6 » * 
216 I F •—1 THEN LET a - a - l i GO TO 2 6 6 

226 NEXT a 
236 I F t - y THEN PRINT * i " | b ® i OO TO 3 6 

246 PRINT " C h « k t u » E r r o r -

2 3 0 LET 4 - a - B l 8 0 TO 3 8 
2 6 0 PRINT " T y p i n o E r r o r " 
278 LET « - 8 « I N T < « / 8 > i GO TO 3 0 
2 8 0 SAVE " d c w i 1q«d"COD€ 6 0 0 0 0 . 1 1 3 6 
2 9 0 POKE 2 3 6 3 6 , Q I STOP 

3 0 0 LET » - 0 i LET H-CODE K ® - 4 8 - 7 « < K » > " 9 " > | 
3 1 0 I F x < 0 OR k > 1 3 THEN LET • - ! 
3 2 0 RETURN J 

10 REM BBC HEX CODE LOADER 
13 H IHEN-669FF 
20 CL8i PRINT 
30 INPUT - START ADDRESS < H * x ) " | A ® 
4B ft-EVAL < " f c " *A®) 
SB IF A>fc6F87 THEN 2 6 6 
68 I F A<I .2A00 OR A>16FE7 THEN 2 0 

Figure 2 BBC. 

6AB0 i A9C8A0FEA20120F 4 , 4 C 6 
6A08 • F F 2 0 6 1 6 C 2 0 4 8 6 D C 9 , 3 8 A 
6 A I 0 t 31FB0BC934F0E9C9,4CB 
6A18 • 33F0064C0C6A4C47 , 2 8 0 
6A20 i 6AA90C20E 3FFA9E8, 4B2 
6A28 IA000A2FF 2 0 F 4 F F A 9 , 4 F D 
6A30 i 0 J O 2 0 8 2 6 F 4 F F A 9 0 2 , 3 6 3 
6ASB I A20220F4FF A9C6A0, 4CS 
f.ft40 i FEA20020F4FF60A9 , 4BC 
6A4B I 8 C 2 B E 3 F F 2 B F 7 6 B A 9 . 4 3 9 
6A50 I 13A2B120F4FF A 0 8 0 , 3 E B 
6A5B I A 9 F F B 8 9 9 6 3 6 F D 6 F A . 5 8 7 
6A60 i A 9 1 5 A 2 0 1 2 0 F 4 F F 2 6 , 3 9 4 
6A6B IBC6C90FB206C6CB6,34B 
6A7B I F B A 0 0 0 6 4 7 7 8 4 7 8 6 4 , 4 1 6 
6A78 I 7 9 8 4 7 A 8 4 7 B 8 3 7 6 2 6 . 3 6 B 
6A80 ID56OA57B29F0C980 ,4B 9 
6A88 IDBE2200C6CB0D899 ,46B 
6A90 i 7 1 0 0 C 8 2 8 D 3 6 D C 0 0 9 , 3 6 4 
6A98 i O 6 F 0 A 0 0 0 A 5 7 4 2 9 8 6 , 4 2 2 
6AA0 i D 0 0 B A 3 1 C 8 5 7 6 1 8 A 3 . 3 3 4 
6AA8 I 1 0 6 3 7 3 8 3 7 7 2 6 e C 6 C , 2 8 9 
OAB0 . B 0 B 3 2 0 E 3 ^ F C 8 2 0 D 3 , 3 2 4 
6AB8 i 6 D C 0 1 B M 5 F 0 A 3 / 3 2 0 , 4 3 3 
6ACB iB26D2B0C6CB0A0C3,3CC 
6AC8 i 7 A F 0 0 B A 9 3 8 2 0 E 3 P F , 4 7 0 
6A00 « 20E7FF4C676A200C.34F 
6AD8 I6CB06CC37BFB6BA9.46C 
6AEB :3820E3FF20E7FF4C,4A C 
6AEB i 6 7 6 A A 3 7 3 A 8 B 9 8 3 6 F , 4 3 E 
6AFB i D 0 0 E 2 0 E 7 F F A 9 0 B 2 6 , 3 0 8 
6AF8 i E 3 F F 4 C B 3 6 B 4 C 6 7 6 A , 4 6 9 
61WM . A4B80B4 7A847B200C.2C9 

Figure 1. Spectrum. 
3 REM SPECTRUM 48k f » q I 

10 REM Hex Coda L o a d a r 
13 CLEAR 59060 
20 POKE 2 3 6 3 8 , 8 1 CLS I PRINT 
30 INPUT " S t a r t Add raam " l • 
30 I F a>61135 THEN GO TO 2 8 0 
60 I F a<60000 THEN GO TO 20 
7B PRINT a i 
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The glorious p a s t - T h e challenging future 
The new, bigger Railway Magazine brings the whole world 

of rai lways alive 
This month we feature: Hampshire to Hellifield 

All change at Broadstreet and Groudle Glen relaid 

August issue 
Now! 95p. 

CREATE m 
C64 ARCADE E 

GAMES! 
N o w y o u con l eo rn h o w q r c a de gomes 

are c rea ted f r o m scratch. S t e p - b / s t e p , in 
easy- to -unders tand deta i l , commerc ia l 
so f tware deve loper Robert W o o l f o r d lets 
you in to the secrets of the professionals. 

You' l l d iscover how to think up ideas for o r c a d e games on the 
6 4 , a n d then l ea rn how to tu rn those ideas into fas t -mov ing , 
cha l leng ing , marke tab le so f tware . 

You ' l l d iscover how the experts moke their p r o g r a ms run more 
quickly. You' l l be shown how to max imise the rea l - t ime in terac t ion 
be tween the mach ine a n d the p layer, to ensure the highest 
possible level o f exc i tement is c rea ted by the games . Sample 
p r o g r a m s ore inc luded t h r o u g h o u t the text, so techniques can b e 
seen in ac t ion os they a re descr ibed . 

The book a lso includes a ful ly a n n o t a t e d , comp le te a r c a d e 
g a m e l ist ing. 

Creating Arcade Games on the Commodore 64 by Robert 
W o o l f o r d ( ISBN 0 9 0 7 5 6 3 75 9) is £ 7 . 9 5 , a n d is ava i l ab le at most 
book a n d compu te r stores, o r d i rec t ly f r o m the publ ishers, post 
f ree: 

Interface Publications Ltd., Dept YC, 

9-11 Kensington High Street, 

London W8 5NP 
(Trade only: WHSD Leicester) 

9nterfca.ce 

mtorr 
High Quality 

Microcomputer 
Software 

ULTRAKIT is the most powerful inter-
active toolkit yet for ZX BASIC. All the fea-
tures you will ever need: 

AUTO BREAK COPY DELETE EDIT FIND 
GRAB HIDE INFORM JOIN KEY LOSE 
MOVE NUMBER ONERROR PUT 
QSEPARATE RAMTOP SUBSTITUTE 
TRACE UPDATE VARIABLES WARN 
CRUNCHl CRUNCH2 REMKIL PACKER 
MAP UCASE LCASE CTIMB ATIME 
ALARM PRINTER KMODE RESET and 
much more. It comes with a FREE tape 
header reader. 

C combines high-level structuring with 
direct control over the machine, all at com-
piled speed. Our compiler is now available 
from good retailers, and has proved extreme-
ly popular. It supports all statement types 
(plus inline code) and over 40 operators; 
whilst char, int. unsigned and combinations 
using pointers, arrays, structures, unions, 
functions, and typcdef are all allowed data 
types. External and static variables can have 
initializers, whilst auto variables support 
recursion. TTiere are six preprocessor direc-
tives and over 60 library functions with a 
selective inclusion scheme. 

FONT 464 is an easy-to-
use program enabling you to 
design, edit, and save your 
own characters and graphics 
for simple use in BASIC pro-
grams. There are 6 pre-
designed fonts and sophisti-
cated printer-driving software 
which allows high-resolution 
screen dumps and letter writ-
ing on Epson compatibles or 
the DMPl. 

DEVPAC is a complete 
machine code development 
package. It is '.he second one 
that many people buy. 
because after the first one 
they know what to look fori 
The "front p^nel" debugger is 
the only way to really see pro-
grams in action, and assembly 
from multiple source files is 
fast enough to satisfy its most 
demanding users-ourselves. 

Product Price Table 

L 

Pascal DEVPAC C ULTRAKIT FONT 464 

C C e C C 
ZX Spectrum 2500 14-00 25-00 9-45 

Arnslrad CPC484 29-95 21-95 7-95 

MSX 29-95 19-95 

CP/M-80 39-95 39-95 -

Sharp 39-95 25-00 

Sinclair QL 19-95 
(MON QL) 

Pascal is a valuable educa-
tional and development tool 
as well as running typically 40 
times faster than a BASIC 
equivalent. Our compiler is an 
almost full implementation 
which compiles direct to 
machine code (no slow 
P-codes). Multiple file inclu-
sion allows very large pro-
grams to be compiled. 

A l l prices are for cassette 
versions (except CP/M and 
QL) and include VAT and 
p&p in the UK. Please con-
tact us for export orders, 
disc formats or detailed 
technical information 
packs. All products are 
available by mail order 
please send a cheque or 
Postal Order. Sorry, we do 
not accept credit cards. 

M O N Q L is our latest pro-
duct and our first on the QL: it 
was written by Andy Pennell. 
who has a great deal of expe-
rience on the QL. It is similar 
in style to the well-known 
MON front panel" in 
DEVPAC and includes addi-
tions like job control and 
multi-tasking support. It also 
catches system exceptions 
and includes fixes for QIX)S. 

norr 
180 High Street North. 
Dunstable. Beds. LU6 1AT 
Telephone (0582) 696421 
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I could 
do 

that 
"Poor is the pupil who does 

not surpass his master" 

Leonardo da Vinci is 

supposed to have said. 

Taking this principle to 

heart, for this month's £15 

competition we would like 

you to outdo John Ransley 

by improving on the 

demonstration program he 

gives elsewhere in First 

Bytes. 

In other words we want 

you to write your own 

Snake program making it 

— if possible — faster and 

more elaborate than John 

Ransley's, but not longer. It 

can be for any machine and 

can contain Peeks, Pokes, 

user defined graphics, print 

statements or whatever 

takes your fancy. 

Despite the simplicity of 

the task we set for June's 

competition the response 

was disappointing. We were 

looking for an animation 

program based only on 

print statements and 

without any user-defined 

graphics. 

From the few entries 

received we awarded the 

prize to Giorgio Berardi, Via 

Buonarroti 60, 47100 Forli, 

Italy. His program runs on 

the Spectrum but could 

easily be converted for 

other machines. 

3 L E I • « - - I COULD DO THAT" 
I C L E T * > ! • • L E T v - < 3 2 - L E N a * » 

/ 2 i L E T o - l 
2 8 FOR n - 3 * TO y BTEP - « 
SB PR INT AT x , r > | a « < p > * " * 
4 8 NEXT n 
3 8 L E T y - y l l L E T p ~ p » l 

IF p < ( L E N a * » l > THEN OO TO 
2 8 

7 8 PAUSE 3 0 1 LET y - ( 3 2 - L £ N a * > /2 
8 8 FOR « - l 1 TO 29 
9 8 PR INT AT x , y | a * ; A T K - l . y t * 

• l R t H Nu«t>«. of 
a p a c a c L E N a t 

t e e N E X T X 

1 1 8 PAUSE H i LET p - l 
1 2 « FOR n - 1 9 TO 1 STEP - I 
1 5 8 PR IN T AT n , y i a « l p > | A T n » l , y 

I " " 
14a NEXT n 
JSC P R I N T AT n M . y i " • 
I 6 C LET » • » • ! ! LET p - p * l 
1 7 8 I F p O l C N a « * l > T>«N CO TO 

I 2 8 
I N STOP 

S tar t ing out in home 
comput ing? First Bytes 
is for you. Just wr i te to 

Your Computer w i t h any hardware or sof tware 
problems, no matter h o w small or simple. 

A bluffers' 
guide to 
micros 
"Tis PLEASANT, through the loopholes 

of retreat, to peep at such a world; to 

see the stir of the great Babel, and not 

feel the crowd". Whatever William 

Cowper was writing about in his 18th-

century poem The Task, it might just 

as well have been computer languages, 

because this is something that micro 

users talk about a lot, but never actually 

do. It is thus an area wide open to 

bluffing. 

Everybody uses Basic, which is 

supposed to stand for Basic All-purpose 

Symbolic Instruction Code. Worldly-

wise micro cynics always grin and 

maintain they have it on personal 

authority from John Kcmcny that he 

invented what the acronym stood for a 

long time after he invented the acronym 

— probably during some after dinner 

game played by academics at Dart-

mouth College, USA, back in 1960. 

Basic programs are just long lists of 

lines made up of two things: a line 

number and a series of statements. 

Six sorts of statement go into Basic 

programs: assignment statements which 

set up a variable or manipulate it in 

some way, input/output statements 

which deal with the peripherals, like the 

screen or the printer, control structures 

like the famous Goto I f or Gosub state-

ments, plus statements related to 

graphics and sound, error detection — 

and, just in case I've forgotten some-

thing, miscellaneous. Languages which 

everybody talks about but never use 

include — Forth, Pascal, Lisp, Prolog, 

Logo. These are just the ones available 

in some form on microcomputers. More 

of this later, since the dedicated micro-

bluffer must first be made aware of the 

dangers inherent in the break-out of a 

Basic skirmish, bccausc this is the 

language everyone uses. 

Just as God confounded the speech 

of men when the)' attempted to build 

the Tower of Babel to reach heaven, so 

Basic has been fractured into many 

dialects as a divine punishment for 

giving computing power to the little 

man instead of leaving it safely in the 

hands of big business, academic 

researchers and military intelligence. 

Obedient to the principle of divide 

and rule, small knots of micro-hackers 

can be found arguing heatedly in their 

high-level human languages about the 

advantages of their Basic. 

When Kemeny and Kurtz, the 

famous Dartmouth College "double act, 

invented Basic routines, the}' revolution-

ised computer programming by doing 

away with having to assemble programs 

on punched cards, giving them to the 

machine and leaving it to extrapolate 

wildly from your initial error-strewn 

program until producing results of no 

use to anyone. 

Now, instead of leaving the machine 

to single-handedly improvise from the 

original, or "batch program", you could 

join in and actually interfere with the 

program while it was going wrong. This 

is known as "real time" or "interactive" 

programming, and since the purpose of 

Basic was to allow non-programmers to 

program, you can imagine that the 

capacity for error must have been 

greatly enhanced. 

There are several "standard" Basics. 

Computer languages spread rather like 

diseases, so that the dominant form is 

usually the most virulent, communi-

cable or "portable" language, but not 

necessarily the most pleasant to 

experience. Microsoft Basic is thus 

generally regarded as a standard Basic 

because it is the most widely used, 

rather as engineers still end up using 

Fortran rather than Pascal, due to the 

company not wanting to spend any 

more money on systems development. 

The American National Standards 

Institute spent 10 years developing a 

standard Basic, so it could carry out the 

natural function of such organisations, 

i.e., go around telling everyone that the 

standard universally adopted in the 

meantime was all wrong. It allows long 

variable names and is very structured; 

like most extended Basics it starts to 

look like another language — in this 

case, Pascal, a very structured 

programming language developed by 

Swiss professor, Niklaus Wirth. About 

the only home computer you might 

encounter this admittedly powerful 

language on, is the Enterprise — its IS-

Basic is closely related to the ANSI 

version. 

Another Basic which owes a lot to 

Pascal is BBC Basic. BBC owners are 

quietly smug about the speed of their 

Basic. Detractors will point out that it 

is highly non-standard. The BBC owner 

will take this as a compliment. His 

language has powerful commands like 

Repeat-Until, which you don't find on 

your common or garden Spectrum. 

People who say that BBC Basic's VDU 

commands aren't very elegant had 

better make sure they aren't struggling 

with an overheated power pack, aerial 

and cassette leads, whilst frantically 

looking for a mains adaptor, when they 

say this. BBC owners are patrician, 

cool. Not for them the troglodyte 

scrabbling of the cheapskate Spectrum 

owner. 

The gruff, bluff Commodore 64 

owner is liable to be a little spiky if the 

topic of Basic comes up. The strength 

of his machine is hardware; its language 

is Neanderthal. It uses the raw, 

ungraded old PET Basic of 

Commodore's early machines. The 

sprite graphics are a considerable 

improvement on the Vic-20, but a real 

micro-snob will remember to sneer at 

the fact you have to access them with 

Poke statements. 

An Atari user would make mincemeat 

out of him. Both of their languages are 

descended from Microsoft, MBasic for 

(continued on page 89) 
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CALDEW V M U S I N E S S 
COMPUTNISBYSTEMS 
BBC Model B 3 35 . 0 0 
BBC Model BD 380 . 00 
Acorn Electron 99 . 0 0 
Electron Starter Pack 143 .00 
Electron + 1 Interface 56 . 00 
Electron + 3 Interface 199 .00 
Acorn Data Recorder. 
6502 2nd Processor 
Speech Interface Kit 
Z 80 2nd Processor 
Torch Z80 Disk Pack 
Prestel Adaptor 
CSX 100 Disk Drive 
CSX200 Disc Drive 
CSX400 Disk Drive 
1 2 " Novex M/ tors amber/green. 

2 8 . 95 
191 .99 
4 9 . 9 9 
3 49 . 0 0 
7 19 . 0 0 
120.00 
105 .00 
139 .99 
164 .00 
99 . 99 

1 2 " Philips Green moni tors 82 . 99 
1 4 " Grundig TV/moni to r 2 49 . 9 9 
Epson FX80 Printer 4 2 8 . 0 0 
Epson RX80 FT Printer 2 7 2 . 0 0 
Epson FX 100 Printer 5 43 . 0 0 
Juki 6 100 Daisy Wheel 4 19 . 0 0 
Brother M - 1 0 09 Printer 189 .99 
ATPL Sidewise ROM Board..- 4 6 . 9 9 
Raven 20K Expansion Board 63 . 99 

' " A l l Prices include VAT"' 
• Wide range of So f twa re • 
including at least £1 o f f all chart t i t les 

A d d C l . 5 0 (P&P) per i t e m t o a l l o rde rs a n d f o r w a r d w i t h add ress . S e n d s t a m p e d 
a d d r e s s e d e n v e l o p e for de ta i l ed h a r d w a r e a n d s o f t w a r e p r i cc l i s ts , w i t h genu ine 
r e d u c t i o n s o n all i t e m s . 
De l iver ies - s o f t w a r e : 4 8 hou r s 

- h a r d w a r e : 7 d a y s 

161 DENTON STREET 
DENTON HOLME 

CARLISLE 

<rije 
flht^ltelj 

Computer 
WILLEM OGIERPLEIN 2 
B - 2 0 0 0 ANTWERPEN 

Tel. O 3 / 2 3 3 5 9 0 6 

GRETRYSTRAAT 31 
l O O O BRUSSEL 

Tel. O 2 / 2 1 8 6 0 26 

C - * Schneider 
® AMSTRAD 

S i n c l a i r -

© apricot 
cSm 

EENB B i T ^ 

OPUS WILL MAKE YOU A 
BETTER ORGANISER 

FOR ONLY £60 

Getting organised couldn't be easier. Phone us on 
0737 65080 or simply post the coupon below. 

If your micro system is starting t o get out of hand a 
smart organiser could be the solution to your 
problems. 

At just £59.95 the Organiser desk from Opus 
Supplies will help to organise your system 
beautifully. It's purpose built to provide plenty of 
storage space and because it's produced alongside 
our range of executive computer desking it offers 
a level of quality you'll appreciate. 

Shelving accommodates your monitor, printer 
computer, disc drive or cassette recorder and 
software, and the teak-finished unit is fitted with 
castors t o make it fully mobile. The Organiser's 
assembled dimensions are: H. 31", W. 401/«" and 
D. 26". 

And our price includes VAT and FREE DELIVERY. 

The Organiser desk is suitable for use with all 
leading home micros including the BBC, Amstrad, 
Commodore and Sinclair computers. 

I To: Opus Supplies Ltd. 
I 55 Ormside Way. Holmethorpe Industrial Estate. Redhill. Surrey. 
I Please rush me the following: 
| (PRICES INCLUDE VAT AND CARRIAGE) 

I Organiser Desk(s) at £59.95 each (inc. VAT) 

' I enclose a cheque for £ or please debit my 

! credit card account with the amount of £ 

My Access • B a r c l a y c a r d Q (please tick) no. is: 

Name 

Address 

Telephone 

SS3 
5 5 Ormside Way. 
Holmethorpe Industrial 
Estate. Redhill. Surrey. 
TELEPHONE 0737 6508 0 
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(continued from page 87) 
short. But until the C-16, graphics and 

sound commands were notably absent 

from Commodore Basic. 

Having compared Basics, micro buffs 

can then bickcr about the way they use 

it. 

There is a fanatical hard core who 

insist that programs must be structured. 

Structuring a program is a way of 

making it less interesting. Instead of a 

fascinating tracery of Goto statements 

endlessly looping and recurring like 

smoke trails at an air-display, the idea 

is to construct the program out of 

"modules". 

This makes the program easy to edit 

and, worse, it makes it easily under-

standable to other programmers. I f these 

people had their way, a bloody crusade 

would be waged against the Goto 

statement. They have misunderstood 

the true spirit of computing and are 

very dangerous men — not so much 

programmers as pogrommers. 

Paul Bond. 

Round the disc maze 
SINGLE SIDEDI double sided, double 

density, formatted, unformatted, 40 

track, 80 track — these are just some 

of the terms used to describe discs and 

disc drives. Not surprisingly the new-

comer often feels more than a little 

bewildered. So in this follow-up to 

May's introduction to discs we aim to 

set you straight on basic disc vocabulary. 

Most of the terms described here refer 

to 5'/iin. discs, which are still the most 

popular size on home micros. 

First, the drives themselves. Most of 

them can only handle a fixed number 

of disc tracks, so a 40 track drive cannot 

read an 80 track disc. They arc also 

either single or double sided. Unlike the 

3in. variety 5'Ain. discs cannot be 

turned over but require a drive with two 

opposing read/write heads if both sides 

are to be used. 

These considerations apart 5'/4in. 

drives are generally not configured for 

specific disc operating systems and can 

often be interfaced to a variety of dif-

ferent machines. Thus Opus, Kempston 

and Cumana all supply interfaces which 

allow BBC drives to be run on the 

Spectrum. You can also add a 5'Ain. 

drive to the Amstrad disc system as a 

second drive. 

As for the discs, most are suitable for 

any disc system despite the information 

given on their labels. Manufacturers 

commonly produce all 5'Ain. discs as 

double sided and double density. The 

only difference between those discs 

which are sold for 80 track double 

density operation and those for single 

density 40 track is that the latter are 

subjected to less rigorous quality 

control. 

For example discs are described as 96 

TPI - tracks per inch - or 48 TPI. 

Although the latter are usually for-

matted to give 40 tracks they can 

generally also be used as 80 track discs. 

In single density mode data is inter-

spersed on the disc with synchronisation 

bits which serve to keep the timing of 

the disc head up to the mark. By dis-

pensing with synchronisation bits 

double density systems manage to store 

twice as much data as single density. 

BEGI 

The quality of the disc itself and the 

sensitivity of the drive is therefore much 

more critical. But whether a disc system 

runs double or single density rests 

largely on the disc interface and not the 

drive mechanism. 

Discs arrive from the manufacturer 

in a blank unformatted state. It is then 

up to the user to format the disc for a 

particular operating system. Formatting 

determines how many tracks a disc has, 

how data is stored in sectors on each 

track, which tracks are allocated to the 

disc directory, and how many entries the 

directory can take. 

The size of the directory limits the 

number of files — whether programs 

or data — that can be stored on the 

discs. Thus the BBC Disc Filing 

System gives 40 track discs a maximum 

of 32 files, while Commodore drives 

allow 144 files on 35 tracks. 

Simon Beesley. 

Pythonesque pokes — creating an arcade game 
WHICHEVER MICRO you own and how-

ever much the makers may boast that 

its Basic runs faster than others, the fact 

is that you'll always be faced with some-

thing of a compromise when writing 

arcade-style games. Basic is a friendly 

language, but it's one that executes in 

a drawl. 

Yet, as you can discover for yourself 

with a little experimentation, it is 

possible to shift individual characters 

and objects constructed from your 

micro's alphanumeric or graphic set 

around the screen with impressive speed 

— provided you use Print statements to 

do so. 

Only problem is, games often require 

constant Peeking of different screen 

locations to suss out what's happening 

there, and combining active Print 

elements with frequent Peeks, and even 

the occasional Poke, can leave you with 

a program that runs slower than a 

Sinclair C5 on a dud torch battery. 

Thankfully, though, there is a way of 

achieving acceptably fast screen move-

ment using Pokes exclusively. It's just 

a matter of observing the golden rule 

of declaring as many fixed-value vari-

ables as you can right at the start of your 

program, so that subsequent sections of 

it can use this silicon shorthand as a 

short cut to faster execution. 

If you'd like to refresh your memory 

as to the fundamentals of screen move-

ment, animation and the use of Peek 

and Poke, you'll find these explained in 

the June and July issues of Your 

Computer. 

Rather than spend too much time 

theorising, let's get right down to key-

ing in a program that makes good use 

of Peek and Poke: on the CBM-64 it's 

cloned from that arcade classic in which 

you control a centipede or snake which 

has to be moved around the screen 

gobbling objects while avoiding hazards 

— not least, it's own body. 

10 PRINT-ICLR SCREEN)S"; 

:P= -1:L=0:D=5 
20 IF SC>HI THEN HI = SC 
30 SC=0 
40 SO=1601:S1=SO + 1:S2=S1 + 1: 

S3 = S2 + 1:S4=S3 + 1 
50 S5=S4 + 1:S6=S5+1:S7 = S6+1: 

S8=S7+1:S9=S8+1 
60 PRINT" HI-SCORE"HI: FOR 

D = 1 TO 1500: NEXT 
70 POKE S0.56 POKE S1,37:POKE 

S2.37:POKE S3,37:POKE S4.37 
80 POKE S5.37 POKE S6,37:POKE 

S7,37:POKE S8,37:POKE S9.37 
90 : 

100 REM MAIN LOOP 
110 PRINT"ICLR SCREEN!" 
120 L=0 
130 0 = 0 + 5 

140 FOR 1 = 1 to D * = INT(RND<1)) 
•900) + 41 

150 IF PEEK(1103 + XK>32 THEN 
X = INT(RND(1)*900) + 41: 
GOTO 150 

160 POKE 1103+ X,90:N EXT 
170 Tl$ = "000000": GOTO 280 
180 J = PEEK(56320) 

190 IF J = 126 THEN P=-40 
200 IF J = 125 THEN P = 40 
210 IF J = 123 THEN P=-1 
220 IF J = 119 THEN P = 1 
230 S9=S8:S8=S7:S7=S6 S6=S5: 

S5=S4:S4 = S3S3=S2:S2 = S1: 
S1 =S0:S0=S0 + P 

240 REM CHECK COLLISON 
250 IF PEEK(S0) = 90 THEN SC = 

SC + 10:PRINT"SCORE"SC: 
L=L+1:IF L=D THEN 120 

260 IF PEEK(S0) = 90 THEN 

GOTO 280 
270 IF PEEK(S0K>32 THEN 

GOTO 10 
280 POKE SO,56:POKE S1.37: 

POKE S9.32 
290 REM SCORE/TIME UPDATE 
300 PRINT-SCOREI24 SPACESI 

TIME "Tl$ 
310 IF TI$>"000060" THEN PRINT 

"ICSR HOMEH8 SPACESI TIME 
EXPIRED! SCORED"SC:STOP 

320 GOTO 180 

This listing will work as it is on the 

Commodore 64, and on other micros 

with just one or two changes. In line 

40, the value 1601 awarded to SO is the 

screen memory address that will place 

the snake's head — and the rest of his 

body will follow — near the centre of 

screen. The values 56 and 37 \yhich 

crop up in lines 70 and 80 arc the 64 

screen codes for the figure 8 and per-

centage sign respectively. 

In lines 140 and 150 you may use a 

different syntax to set the randomiser 

which peppers diamonds over the play-

field. 

Lines 180 and 190 make the snake 

move up, down, left or right under the 

control of a joystick; alter as necessary. 

On the 64, if you don't have a joystick 

you can 
PEEK(197) 

As you'll see when you play this 

simple demo, the "chaining" of Pokes 

in lines 70 and 80, and their updating 

in line 230, produces a surprisingly 

smooth — if not totally slinky — and 

automatically synchronised screen 

movement of no fewer than 10 different 

characters. 

The snake wraps round — moving up 

or down a line depending on direction 

— the edges of the screen, but take him 

off the top, or try to have him double 

back on his body, and the game resets. 

Line 310 gives you just 60 seconds 

to eat all the diamonds; beat the clock 

and the game resets with even more 

targets. The score feature gives you 10 

points for every diamond taken and line 

20 keeps a tally of your best effort. 

This program has been kept to its 

bare essentials to make it easy for you 

to study its structure — especially the 

use of Peek and Poke. Once that's clear 

to you, you could add a few bells and 

whistles in the form of colour, sound 

effects, additional playfield obstacles, 

and perhaps user-defined characters to 

produce a more convincing snake! 

John Ransley. 
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Battle your way to three enemy bases 
Do you have the courage, stamina 
and skill to become a Game Lord? 

From 

£ 7 . 9 9 
SPECTRUM 48K 

m The most powerful games in the Universe! 

Available from all good software shops. 
In case of difficulty write to: 
QUICKSILVA Ltd. Liberty House, 222 Regent Street, London W1R 7DB tel: 01 439 0666 



TOP* 
TIPS 
BREAKTHROUGH 
During the product ion and 

testing of machine-code 

programs I have often 

accidental ly caused my 

Spectrum to st ick itself in 

an infinite loop, against 

which the Bas ic Break 

c o m m a n d will prove quite 

useless. 

This program for either 

the 16k or 48k Spec t rum 

solves this problem. By 

running the program before 

you test a machine-code 

subrout ine or program, it 

will put the Spec t rum into 

interrupt m o d e two (IM2). In 

this mode the mach i n e will 

not only perform an RST566 

instruction each t ime an 

interrupt occurs, but will 

also execute the short 

mach ine c ode program 

which will check whether 

or not the Break key has 

been pressed. If the test 

should prove positive it will 

return the mach i n e to 

interrupt m o d e one (IM1). 

Once the program loader 

has been entered and run, 

it will automat ica l ly put the 

program above Ram top and 

execute it. O n c e the Break 

key has been pressed 

however, the mach i ne mus t 

be p laced back into 

interrupt m o d e two by 

entering the line 

RANDOMIZE USR 32377. 
Edmund Ward. 

SEARCHER 
This is a s imp le mach i n e 

code routine used to know 

what programs are loaded 

in a cassette, what kind of 

programs are, and the 

memory they employ. The 

routine runs on a CBM-64, 

and it's stored at C000 hex 

(49152 decimal) . It u ses 

some of the Rom and 

Kernel routines. 

O n c e the program is 

typed, you mus t run it to 

store the da ta in memory. 

When you want to know 

the content of a cassette, 

you mus t call th is routine 

by typing SYS 49152. 
Manuel Garcia Alvarez. 

STOP REPEAT 
• I have a friend who owns a 

Commodore 64. Unfortunately, he 

is quite severely disabled as he 

suffers from Freidrich's Ataxia, 

which affects his co-ordination. He 

was hoping to be able to use his 

computer as a word processor in 

place of his electronic typewriter. 

Unfortunately, he has found that 

when he attempts to use the 

computer in this way, the keyboard 

is too sensitive, and he gets 

mult iple responses from the keys. 

I would be interested to learn if 

there Is anyway he might overcome 

this problem. 

Albert Hunt, 

Stafford. 

I DO NOT know which word processing 

program you arc using with the 64. 

However, if it allows you to do some 

modifications in Basic, it might be 

useful to put a small routine like the 

following at the point in the program 

which allows input from the keyboard. 

This routine simply ignores any 

duplicate key presses, so it will not give 

multiple responses. 

If, however, more than one press of 

a similar key is needed at a time — as 

for double letters in words — a seldom-

used key — I've chosen the %, but you 

may have one which is more suitable 

— needs to be struck between the key 

presses needed for the double letter. 

The letter which is 'passed on' to the 

word processor is in the variable QS, 

while the routine also uses P$. 

1 0 P * = " " 
2 0 Q * - I N K E Y I 
3 0 I F Q $ = " " T H E H 2 0 
4 0 I F 0 » = " X " THEN P $ = " " : G 0 T 0 2 0 
5 0 I F Q « = P « T H E H 2 0 
8 0 P » * Q » 
7 0 REM NOW Q I I S U S E 0 TO ' H A N D O N ' 
8 0 REM KEY P R E S S TO PR0GRAH I T S E L F 
9 0 P R I N T Q t | 
1 0 0 0 0 T 0 2 0 

CLEAN SCREEN 
| I have written several games for 

the Spectrum, in which I load a 

comp le t e p i c t u re (saved as 

ScreenS) into the computer, so it 

can sit there while the ma i n 

program is loading. However, I 

don't want the loading message of 

the second program to obliterate 

part of the picture which is on the 

screen. I know I can overcome this, 

to some extent, by controlling the 

Ink and Paper colours of the load-

ing message, but this puts some 

restriction on the original ScreenS 

picture. Is there a better way? 

Arnold Thrimble, 

Cirencester. 

STEVEN DEMPSTER o f L i t t leworth , 

Stafford, has discovered a very good way 

of solving this problem. To stop the file-

name from obstructing your Screen$, 

first Peek 23570. Note down the answer 

you get. Next, type in Poke 23570,16. 

After the ScrccnS has loaded, Poke 

23570 with the original number. 

Do you have a 
problem related to your 

micro? Tim Hartnell will do his 
best to help. Please include only one 

question per letter and mark it 
"Response Frame". Alternatively, 

perhaps you have an idea you'd like 
to pass on to others. Why not write 

to us with your top tips? 
ZX PRINTER OK? 
• I own a Spectrum and am 

thinking of buying a new, or second 

hand, ZX Printer. Some of my 

mates say that Sinclair aren't 

making it any more. I f it is not 

being sold any more, will I be able 

to get extra paper for it? 

_ Paul Taylor, 

Sittingbourne, 

Kent. 

THE ZX Printer has been dis-

continued, although independent 

suppliers are still producing paper for 

it. The Alp ha com 32 has almost totally 

supplanted the ZX Printer, and most 

Sinclair stockists also handle the 

Alphacom. 

This produces blue or black 

(depending on the paper you buy) print-

ing, and is far more consistent in its 

output than the ZX Printer ever was. 

BENCHMARKS 
| W h e n look ing t h rough 

magazines with reviews in them, 

including Your Computer, I quite 

often see a section showing 'Bench-

marks, 1 to 8'. Could you please tell 

me what these mean, and how they 

are t imed? 

D Macroe, 

Morpeth, 

Northumberland. 

BENCHMARKS ARE a set of standard 

tests which try out a function or 

functions of the computer under test, 

producing a measurable result which 

can be compared, to some extent, with 

the results of running the same tests on 

another computer. 

The 'standard' eight benchmarks 

were introduced back in 1977 by the 

American magazine Kilobaud. While 

they are not particularly rigorous, they 

do offer a quick and simple solution to 

the problems of checking out how well 

the computer performs particular 

arithmetic functions. 

The first bench mark simply ruqs an 

empty For Next loop from 1 to 1000, 

and times it. In the second test, a 

variable is set to zero, then incremented 

by one over and over again until it 

reaches 1000. 

In the third test, a small bit of 

ar. Imctic is added within the program, 

using variables. Test four does the same 

thing as test three, except numbers are 

substituted for the variables. A 

"dummy" subroutine call (that is a call 

just to the word Return) is added in test 

five. 

As you can see, each test demands a 

little more of the computer, and gives 

results which can be compared with the 

results obtained from running the tests 

on other machines. 

DATA TRANSFER 
| I have recently changed from a 

Z X Spectrum to an Amstrad, and 

am having trouble transferring 

some of my programs. On the 

Spectrum, all the current variables 

and arrays are saved when the 

program is saved. This meant that, 

on reloading, it was possible to set 

off again from the same point, 

adding information to the array 

and variable data loaded in from 

the cassette. — provided, of course, 

Goto was used rather than run. 

This does not work on the Amstrad 

using the standard Save and Load 

commands. Is there a way of saving 

and loading current variables and 

array information on the Amstrad? 

Brian Paget, 

Aberdeenshire. 

UNFORTUNATELY, there is no way of 

doing this on the Amstrad which is as 

simple as that provided on the 

Spectrum. The best way to achieve this 

on the Amstrad is to open a cassette file, 

and save the date to that, load in the 

data from tape after the main program 

has loaded in. 

The command Opcnout "filename" 

opens an output file onto cassette for 

use with the current program in the 

computer's memory (see page 8-31 of 

the Amstrad manual). The program 

creates the first block of data, in the file 

with the given name. Each block 

consists of up to 2048 bytes of data. 

A New command will abandon any-

open file buffered, and any data will be 

lost. The "opposite" command is 

Openin, which opens an input file from 

the cassette which contains information 

for use in the current program in your 

Amstrad's memory. 
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THE ELECTRONICS MAGAZINE 
PROFESSIONALS CAN'T RESIST 

cmoNics & 

Electronics and Wireless World is 

the only electronics magazine to really 

tempt the professionals. 

It's theonly one they take the trouble 

to pick up for themselves. 

That's because it's written for the 

engineer who sees electronics not only as 

a job, but also as a hobby. 

It's written on a technical level that 

doesn't talk down to you. 

It keeps you up to date with all the 

latest products and processes, applica-

tions and equipment. 

And it covers every industry where 

electronics is involved. 

|ust one look at the new look 

magazine and you'll see why it gets pro-

fessionals like you out of the office, and 

down to the newsagents. 

• • • I ELECTRONICS & Wireless wond 
The loading magaz ine for electronics engineers. 
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Listing 1. 
50 INK 7: PAPER 0: BORDER 0. C 

LEfiR 31999 
60 DATA 231, 165,255,24. .255 .24, 

1 0 2 , 2 3 1 , 3 6 , 2 4 , 6 0 . a . a , 2 4 , a , a 
70 DATR 24.a,a,60,8,a,24,36,0, 

0,184,127,a,134,0,a 
80 DATA 0 ,a,29 ,254,a,29,0,a,25 

4,130,178,170,154,130,254,0 
90 DATA 254,206 .238,a,a,198,25 

4 ,0 .254.130.250,130.190.130,254, 
0 
100 DATA 254,130,250,130,250,13 

0 .254,0,254,174,a .130,238.a,254, 
0 
110 RESTORE FOR n=USR "a" TO 

USR "j"+7: READ a: POKE n,a: NEX 
T n 
120 FOR n=USP "t" TO USR "u"+7: 
POKE n, 127+(127 AND (1 > =USR "u") 
: NEXT n 
130 LET a $ = "TOTAL UIPEOUTKi I I 

bonus : " 
140 F O R n = l TO 25 POKE 34999+n 

,CODE a $(n) NEXT n 
150 REM Now you should set UP 

the UDG's by typing RUN 
160 P R I N T 

T" 
170 PRINT " TBUTHfcjTapjTHftjTB 

Warm T B L I T UT T T 
UT T T T®fcjT T T 
UT T | U T T UT T T 
UT U T H U T H U T T T | 

| U T « U T a U " 
180 PRINT 'TAB 14,"from" 

210 PRINT AT 21,25;"(DG)" 
220 REM The following REM lines 

should not be typed in,but are 
to help you with the graphics. 
Enter the characters shown in B 
node with caps shift when needed 
230 REM Line 170 reads: 
T88UT88UT88UT88UT88UT88 T88U 
T UT T T UT T 
etc . 

240 REM Line 190 reads 
T8833UT8388UT8388UT88S8UT3883U 
T8 T8 8UT3 8UT8 T8 
etc . 

250 REM Line 200 reads: 
8 813832833355 55 
3338 8 3 3354375 and so on 

260 FOR n =1 TO 3: BEEP .1,0 BE 
EP .1.7: NEXT n 
270 INK 0 PRINT AT 14,0. 
280 LOAD ""CODE : PRINT AT 14.0 

;: LOAD "" 
290 REM 

SAUE "carrots" LINE 0 

Listing 2. 

10 DEF FN h(h$)=16*(COD E h$(1> 
-48-(7 AND h$ (1) >"9") ) +CODE h$(2 
I-48-(7 AND h $(2) >"9") 

20 INPUT "Start ",S 
30 INPUT "Finish ";f • 
40 FOR n=s TO f STEP 8 
50 LET tot =0: PRINT n;": 
60 INPUT h $: PRINT h$; 
70 LET X=0 
80 FOR b=l TO LEN h$ STEP 2 
90 LET Z=FN h(h$) LET t0t=t0t 

+Z 
100 POKE n+x,Z 
110 LET h $ =h $ <3 TO ). LET x=x + l 
120 NEXT b 
130 PRINT " = ";: INPUT t: PRIN 

T t 
140 IF t o t o t TMEN PRINT "input 
error - try again". GO TO 50 
150 NEXT r. 
160 REM enter STOP to stop 

Listing 3. 
110 LET dif=l LET SP =26 
120 REM P.AMTOP NT coup./no data 
overlap/top interrupt level pat 

ch=85EFh.Machine code =1293 bytes 
130 GO SUB 370 
140 INK 7 CLS : PRINT AT 1.1; 

BRIGHT 1;"CARROTS FROM SPACEV 
150 PRINT '" Exterminate the de 

adly carrots by placing ti«e bo 
nbs in their path." 
160 PRINT Keys 7 

5 8 and O to 
drop bombs. 6" 
170 PRINT '" Difficulty: 

Easy Mediua Hard" 
180 PRINT AT 17,1;"Use 5 & 8 to 
change difficulty use 6 & 7 to 
adjust speed, and press 
0 to play." 
190 PRINT AT 13,dif*8+5, OUER 1 

SOFTWi 
Programs for Software File 
should be fairly compact 
and sent on a cassette. 
Please include clear 
instructions and say what 
computer it's for. We pay 
between £6 and £36 for programs published. 
They must be double-checked and submitted 

Carrots from space 
David Green, 
Wye 
Kent. 

WHILE RECOVERING from the sheer boredom 

of typing in over 5K of machine code, I 

resolved to write a 48K Spcctrum game that 

would be fast, fun to play, well-endowed with 

sound effects and that would contain less than 

1.5K o f mach ine code. Despi te its 

unbelievably silly title, this is that program. 

The game is based on the slightly im-

probable situation that entire battle fleets of 

alien telekinetic carrots, with world domin-

ation their intent, have been temporarily trap-

ped in freak wormholes in the space/time con-

t inuum, and someone has to go in there to 

turn the evil vegetables into so much mangled 

cellulose. The only method known to science 

of destroying these extra-terrestrial tubers is 

that of skilfully placing time bombs in their 

path, but it is best to do this only when you 

are moving, as otherwise it is all too easy to 

blow yourself up. 

Convincing your computer to take part in 

this wanton slaughter is relatively straight-

forward. The recommended procedure is as 

follows: 

Type in listing 1 and save it. This bit sets 

up the graphics, the title page, and various 

other things of dubious artistic value. 

Type in the hcxloader in listing 2 or load a-

suitable one from tape. N o self-respecting 

Spectrum user should be without one. Enter. 

C L E A R 31999 

and then type in the machine code from 

listing 3 using the hexloader. Save it as: 

S A V E " f r o m " C O D E 33000,1300 

Type in the imaginatively-titled listing 4. 

This actually controls the game and plays the 

music. Save it when you've finished and then 

reload from the beginning when you want to 

play it. 

The game should work first time, but i f it 

doesn't, check the machine code in listing 3 

and the Poke's and U S R calls in listing 4. 

Full instructions on how to select any par-

ticular game configuration are given in the 

program. It would be quite easy to add a high 

score table by adding a few short routines to 

listing 4, including one at around line 320 that 

would use the ScreenS function to find out 

what the score was after every game, but that 

is up to you. Anyone with a disassembler 

might like to know what the first 200 bytes of 

code do, since this is not very obvious, and 

this is in fact a collection of subroutines which 

handle printing to the screen etc. 

I f you don't like using the cursor keys, the 

part of the code which deals with the bombs is 

from 33520 onwards, and the section which 

controls movement is from 33630 onwards. 

These articles usually end with a heartfelt plea 

to send cheques or postal orders to the author, 

but as this program has been made as short as 

possible, this should not be necessary. 

200 PRINT AT 15,9;"Start speed: 
";sp; " 
210 BEEP .008,0: PAUSE 0 
220 IF INKEY$="0" THEN GO TO 27 

0 
230 LET SP=SP-2* (INKEY» = "6" AND 
SP >0) +2* (INKEY$="7" AND sp<50) 
240 PRINT AT 13,dif*3+5, OVER 1 

250 LET di f=di f + (INKEY$="8" AND 
f < >2) -<INKEY $ = "5" AND dif<>0) 

260 GO TO 190 
270 POKE 33309,(50-Sp)+24: POKE 
33334,16*(d i f+ 1) -1 
280 BORDER 2 INK 7: PAPER 0 C 

LS : PRINT AT 21,0; PAPER 2;">SC 
ore:0000000 Uave.001 Lives:3<" 
290 LET z Z =USR 33221 
300 GO SUB 630 
310 BORDER 0- INK 7: PAPER 0: P 

PINT AT 10,11; INVERSE 1;"GAHE 0 
UER" 
320 FOR n =1 TO 200 NEXT n 
330 IF INKEY $ < >"" THEN GO TO 33 

0 
340 IF INKEY $ ="" THEN GO TO 340 
350 GO TO 140 
360 REM tune © d.green 
370 DATA 0,12,2,11,4,9,5,7 
330 DATA 0,12,2,11.4,9.5,7 
390 DATA 12,0,11,2.9,4.7,5 
400 DATA 0.12.2,11.4,9.5,7 
410 DATA 0,12,11,2,9,4,7,5 
420 DATA 0,12,11.9,2,7.4.5 
430 DATA 0,12,11,9,7,2,5,4 

440 DATA 0,12,11,9,7,5,2,4 
450 DATA 0,12.2,11,4,9,5,7 
460 DATA 12,0,11,2.9,4,7,5 
470 DATA 0,12.2,11.4,9,5,7 
480 DATA 0,2,4,12,11,9,5,7 
490 DATA 0,12,2,11.4,9,5,7 
500 DATA 5,7,5,7.5,7,5,7 
510 RESTORE 370 FOR n=l TO 112 
520 READ a 
530 BEEP .l,a 
540 BEEP .l,a-12 
550 BEEP .1, a 
560 BEEP .1,a-12 
570 IF INKEY $ < >"" THEN RETURN 
530 NEXT n 
590 BEEP 1,12 
600 BEEP .2,0 
610 PAUSE 0: RETURN 
620 REM tune €> torn leir 
630 DATA 19,14,19,21,14.21,22,1 

4.21,19,14,19.18,14.18 
640 RESTORE 630 FOR n=l TO 15 

BEEP .1.3-12: NEXT 

n 
650 READ a 

660 BEEP .4 
.1 ,7-
6?0 RETURN 
680 REM 

BEEP .05,7: BEEP 

690 REM 

SAVE "space" LINE 0 

(continued on page 95) 
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Has anyone ever told you... 

...YOU HAVE A WONDERFUL 

PROFILE! 
Readership Profile, that is. It's the jargon we use 

to describe you — the buyers and readers of Your Computer — to other people, 
such as Advertisers. And we probably know more about you than you think! 

For instance: 65% of you are under 24. 34% of you are 
considering buying a new computer — even though an 

overwhelming 96% of you already own one. On average, you each spent £376 last 
year on computers, software and add-ons, and during the next 12 months 

75% of you intend buying more software, with 72% buying 

other add-ons. And that's not all 
There are well over 130,000 of you buying Your Computer 

every month — making it the biggest selling home computer magazine in 
Britain. Which is good news for our Advertisers as it gives them the lowest cost 

per thousand of any magazine in the computer market 
— just £7.39. No wonder they love your 

profile as much as we do! 

YOUR 
COMPUTER 

Bri ta in 's biggest selling home computer magazine. 
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SOFTWARE 
(continued from page 93) 3 3 « f * o 

3 3 3 0 * 
j c t t j o a o f l F 3 a e 9 « 0 3 c 
3 2 0 n e 0 ^ 1 0 0 5 2 2 2 e e 

s 
s 

6 0 2 
3 1 6 

3 3 6 3 2 6 D 5 C E C * 6 0 D 8 O C D 2 e 
8 1 7 E F C 3 C A 9 8 S 4 C C 

9 2 3 
1 2 2 0 

3 3 9 6 c 
3 3 9 7 6 

0 2 0 6 1 4 C S C 3 1 1 0 2 0 0 
C O B 5 0 3 1 1 O O O i C i ; 5 F 

• 
* 

4 7 3 

Listing 4. 3 5 3 1 2 8 0 2 1 0 0 2 7 2 D A 3 8 1 1 8 s 7 * 2 2 3 6 4 3 3 6 8 1 C 5 3 E P 7 C B F E C E 1 3 6 5 3 3 9 8 4 8 1 E 1 C 1 1 0 C E E 1 C 1 1 0 • 1223 Listing 4. 5 3 3 2 0 O E O E 0 0 2 E 2 O C O 3 6 8 1 x 5 1 0 : : 6 5 4 6 7 2 O O 1 0 C 3 E E F C ' B F E 9 2 3 3 3 9 9 2 C ' E 3 E 1 7 3 2 8 0 5 C 3 A O S • 6 5 6 
5 5 3 2 8 0 C 7 9 F C 2 C 2 0 F 5 C 9 0 6 = 5 0 3 2 2 6 6 4 C B 3 7 2 O 0 1 O C C 8 5 F 2 O 6 6 5 3 4 0 0 0 3 0 3 0 3 2 0 3 8 0 0 1 I E 1 5 • 4 2 7 

3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 * 8 s 1 3 0 3 3 3 3 6 1 5 3 E 1 0 2 2 3 D 5 C C D B A x e 3 7 3 3 6 7 2 0 1 0 5 C E 6 7 2 0 0 i 0 4 7 J 4 6 9 3 4 0 0 3 C 6 3 0 F 5 C 0 3 6 8 1 F 1 F E • 1 3 7 4 
3 3 0 0 8 5 C C 6 0 8 3 2 4 8 5 C C D B 5 = 8 9 8 3 3 3 * 4 8 0 C 5 2 6 0 2 4 8 1 1 1 4 0 0 x 5 0 6 3 3 6 6 0 F E 0 1 2 6 1 C F E i 5 2 3 1 i 6 6 0 3 4 0 1 6 3 0 C 8 2 1 2 6 0 A 1 1 3 2 0 0 • 3 9 6 
3 3 0 1 6 0 3 C 9 0 5 C 0 2 9 S 2 0 4 C 9 3 7 9 0 3 3 3 5 2 C 0 8 S 0 3 2 1 A F 3 2 S D 5 C s 1 0 4 0 3 3 6 8 8 7 9 F C 0 1 2 3 1 3 F E 1 E 2 S 7 5 9 3 4 0 2 4 C C B 5 0 3 C 3 2 7 8 2 2 1 B 3 • 9 7 0 
2 3 0 2 * 2 1 0 C * O C S D S 7 B E 6 1 3 

B * 8 7 7 9 E 6 1 F 6 F 7 8 E 6 
X 8 8 1 3 3 3 6 C C 0 F A o 0 1 C E * 2 1 0 F 0 A s 8 8 5 3 3 6 9 c 0 F C D 2 0 S : - E F E 0 5 2 S 8 0 6 3 4 0 3 2 3 3 3 E 4 7 3 2 8 0 5 C 0 1 0 9 • 5 6 2 

3 3 0 3 2 
2 1 0 C * O C S D S 7 B E 6 1 3 
B * 8 7 7 9 E 6 1 F 6 F 7 8 E 6 X 1 1 2 6 3 3 3 6 5 2 2 0 0 8 0 3 E F A 5 2 1 1 3 0 X 6 8 2 3 3 7 0 * 0 7 B 7 2 3 0 " 1 C 3 5 8 8 4 9 2 5 3 4 0 4 0 0 3 1 6 0 E 7 E C D 3 6 8 1 0 C • 5 7 0 

3 3 0 * 0 0 7 C B 2 7 C B 2 7 C B 2 7 C B X 9 3 6 3 3 3 7 6 A F 3 2 1 2 S O C O A 8 5 1 E c X 1 1 0 3 3 3 7 1 2 C 1 1 3 0 1 0 1 EC-* 3 0 0 5 0 8 7 2 3 4 0 4 3 2 3 C 5 0 5 E 3 2 1 C 8 0 0 1 1 • 9 2 4 
3 3 0 4 c 2 7 C 6 2 7 B 3 6 F 0 1 C 1 C 9 X 1 1 7 6 3 3 3 6 * 2 F 3 C 3 2 1 3 6 0 A 7 2 1 1 6 X 4 3 0 3 3 7 2 0 3 E 0 * 3 2 8 C EC 2 E 9 0 C D 7 6 0 3 * 0 5 6 1 9 0 0 C D B 3 0 3 E 1 0 1 C 1 s 1 0 4 1 
3 3 0 5 6 C 5 0 3 1 6 0 0 5 8 0 6 0 5 A F a - 0 6 3 3 3 9 2 8 0 3 e 0 6 3 2 8 D 5 C i 3 1 A X 5 2 5 3 3 7 2 8 3 6 6 1 3 f t 1 3 c 0 * 7 2 1 1 6 5 1 * 3 * 0 6 * 1 5 2 0 E 3 C 1 0 A O A 1 6 0 B a 3 3 9 
3 3 0 6 a C B 1 3 C B 1 2 1 0 F 9 2 1 0 0 • 7 * 1 3 3 * 0 0 C 5 0 6 9 1 7 O F E F F 2 0 0 2 X 1 0 1 3 3 3 7 3 6 . 1 0 C 5 E S 4 E 2 3 4 j j 2 3 5 C 8 6 6 3 * 0 7 2 7 E C 0 3 6 8 1 0 C 2 3 C 5 0 5 a 9 7 1 
3 3 0 7 2 5 8 0 9 1 9 D 1 C 1 C 9 C 5 0 3 • 1 1 3 5 3 5 * 0 3 0 6 9 2 7 B F C O 1 2 0 0 2 0 6 X 5 7 C 3 3 7 4 4 2 3 5 6 7 S F E 3 0 C A 5 0 6 4 1 0 3 7 3 * 0 8 0 E 5 2 1 F A 0 0 1 1 1 9 0 O C O s 7 5 9 
3 3 0 8 0 E 3 5 F C 0 2 0 8 1 3 A 8 D 5 C • 9 8 1 3 5 4 1 s 9 3 F E F F 2 0 0 2 0 6 9 * 7 8 X 5 6 * 3 3 7 5 2 C D 2 0 3 1 7 E F E 0 6 2 8 1 C 8 2 0 3 4 0 8 8 8 5 0 3 E 1 D 1 C 1 1 5 2 0 E S • 1 0 9 6 
3 3 0 0 8 7 7 C D 0 0 8 1 E 5 7 B 2 1 0 0 • 8 3 8 3 3 4 2 4 C 1 C 9 C 5 C D A 3 8 1 C B 6 7 a 1 5 9 9 3 3 7 6 0 C 6 3 0 C 0 7 0 3 1 C C - 7 0 6 l 1 0 2 6 3 4 0 9 8 3 A 1 3 3 0 4 - : 5 C 0 A 8 6 1 • 9 7 5 
3 3 0 9 6 3 D F E 9 O 3 3 0 7 2 A 7 B 5 C x 7 7 9 3 2 4 3 2 2 S 1 B O E 0 O C D A 8 8 1 E 6 • 3 1 3 3 3 7 6 8 3 A 1 2 8 0 3 C 3 2 1 2 3 0 6 7 5 6 3 3 4 1 0 4 3 C E 6 0 7 3 2 S O 5 C O 1 1 5 • 6 0 2 
3 3 1 0 * 0 6 9 0 1 8 0 2 D 6 2 0 5 F 1 6 = 7 4 7 3 3 4 4 0 1 F F E 1 5 3 0 " 7 * 7 1 6 0 0 X 6 9 4 3 3 7 7 8 1 A 1 3 8 0 5 4 C 2 5 0 6 4 C 1 5 5 2 2 4 1 1 2 O A 3 E 9 1 C D 3 6 6 1 0 6 0 5 s 6 1 6 
3 3 1 1 2 O 0 0 6 O 3 A F C B 1 3 C B 1 2 .s 6 2 7 3 3 4 * 3 1 E 0 1 C D A 8 3 1 C E 6 7 2 0 X 8 7 1 3 3 7 8 * : i C 3 E C 9 4 A F 3 2 8 D 5 C 1 2 1 6 3 4 1 2 0 C 0 7 0 6 1 1 0 » B 3 R 4 3 5 C a 9 3 5 
3 3 1 2 0 1 0 F 9 1 9 O 1 O 6 0 8 7 E 1 2 x 6 5 7 3 3 4 5 6 0 2 1 E F P 1 9 1 6 0 6 O O C D X 5 4 4 3 3 7 9 2 C 0 3 6 6 1 C 5 - 8 6 2 4 7 F E 

i i ? 3 4 1 2 8 C 6 0 8 3 2 4 8 5 C 0 6 3 2 2 1 a 5 0 9 
3 3 1 2 3 2 3 1 * 1 0 F A C I D I C 1 C 9 s 1 1 * 9 3 3 4 6 4 A 3 8 1 3 C E 6 1 F 4 F 1 E 0 0 3 7 2 7 3 3 3 0 C F F 2 0 0 2 0 6 1 4 F E 1 5 2 0 i i ? 3 4 1 3 6 3 2 O l C 5 e S 1 1 0 1 O 0 C D a - o e 
3 3 1 3 6 C 5 D 5 E 5 2 1 0 5 B 0 7 E 3 C - 9 9 1 3 3 4 7 2 1 6 0 1 C D A 8 8 1 C B 6 7 2 0 • 8 6 3 3 3 8 0 3 0 2 0 6 0 0 7 9 8 3 4 F F E F F 8 4 8 3 4 1 4 4 E E S C B 1 C 1 2 B 1 0 * 3 0 6 9 1 0 9 2 
3 3 1 * 4 F E O A 2 0 O 5 3 6 0 O 2 B 1 8 - 4 2 2 3 3 * 3 0 0 2 1 6 F F E 5 C 0 2 0 8 1 7 E * 1 0 0 0 3 3 8 1 6 2 0 0 2 0 E 1 F F E 2 0 2 0 0 2 3 9 9 5 4 1 5 2 3 2 C 5 E 5 1 1 0 1 O 0 C D E E • > 3 7 
3 3 1 5 2 F S 7 7 0 6 0 6 0 C O C 2 1 0 5 s 4 * 0 3 3 * 6 8 E 1 6 7 2 0 B F C D 7 8 6 2 C D • 1 2 9 1 3 3 8 2 4 O E O O C 0 2 0 6 1 7 E F E 0 4 7 6 4 3 4 1 8 0 3 0 E 1 C 1 2 2 1 0 F 3 1 1 C 8 • 1 0 5 7 
3 3 1 6 0 S 0 3 A S D 5 C F 3 3 E 1 7 3 2 x 7 9 9 3 3 * 5 6 3 6 6 1 7 1 2 3 7 0 2 3 7 3 2 3 = 6 2 £ 3 3 8 3 2 2 0 0 8 0 1 0 1 0 1 C 3 9 3 8 * 1 1 4 4 3 4 1 6 8 O O C O B F 8 1 C H O B 5 3 E • 9 7 7 
3 3 1 6 8 8 D 5 C 7 E C 6 3 0 C 5 0 6 1 5 s 8 2 9 3 3 5 0 4 7 2 2 3 E 5 2 1 3 2 0 0 1 1 3 2 a 5 2 c 3 3 8 * 0 F E 7 8 2 0 0 4 C 1 C 3 E 0 8 3 1 1 5 3 7 4 1 7 6 1 7 3 2 6 0 5 C 2 C 0 8 8 0 3 C • 5 6 0 
3 3 1 7 6 C D 3 6 8 1 C 1 0 D 2 B 1 C F 2 = 8 9 5 3 3 5 1 2 O O C D 8 5 0 2 E 1 C 1 1 0 A S X 9 8 5 3 3 8 * 3 6 7 2 8 0 9 C 1 S F 9 2 5 7 O F iooe 3 4 1 8 4 3 2 0 3 8 0 0 1 I E 1 3 C 6 3 0 • 4 6 4 
: 3 1 6 * F 1 3 2 8 0 5 C E 1 D 1 C 1 C 9 = 1 3 5 2 3 3 5 2 0 2 1 1 * 0 1 2 2 1 * 8 0 3 ^ 1 1 a 3 1 1 3 3 8 5 6 9 3 5 F 1 8 O 1 " 1 3 E 0 6 3 2 6 2 6 3 * 1 9 2 C 0 3 6 8 1 3 A 0 C S 0 0 6 0 2 • 6 0 2 
3 3 1 9 2 E 5 2 A 0 6 8 O 2 3 7 C F E 3 7 = 8 7 3 3 3 5 2 8 C 0 F E F O 2 0 1 9 3 E E F D C a 1 2 0 9 3 3 3 6 * 3 D 5 C C 0 7 8 3 2 C 0 3 6 8 1 1 0 7 6 3 * 2 0 0 F E 1 4 2 0 0 2 C 6 0 2 C D E F • 9 5 2 
3 3 2 0 0 2 O 0 7 2 A 7 3 5 C 7 C E 6 1 F s 6 7 8 3 3 5 3 6 F E C B * 7 C 2 5 E 3 3 2 1 6 * a 1 0 8 0 3 3 8 7 2 E 1 7 1 2 3 7 0 2 3 7 3 2 3 7 2 7 8 4 3 * 2 0 e 3 5 3 C 3 2 0 A 8 C F E 0 A 2 0 a 5 7 7 
3 3 2 0 8 6 7 2 2 O 6 8 0 7 E E 1 C 9 1 B s 8 5 0 3 3 5 4 4 0 0 2 2 1 4 c 0 3 £ 0 5 2 A O D a 3 0 4 3 3 6 8 0 2 3 C 1 0 5 C 2 C 9 8 3 2 A O B 8 1 2 3 * 2 1 6 O B 3 A O 9 3 O 3 C 3 2 0 9 8 O a 4 5 r 
3 3 2 1 6 7AB320FeC90603C5 s 9 9 1 3 3 5 S 2 3 3 2 2 0 F 8 0 1 9 0 6 2 1 9 6 a 5 1 3 3 3 8 5 1 3 0 E D 5 B 1 4 3 0 E S D 5 2 1 1 0 7 9 3 * 2 2 4 A F 3 2 O A 8 O 0 6 1 4 C 5 1 1 a 5 0 z 
3 3 2 2 * 0 6 0 3 C 5 2 1 F B 0 1 H 6 4 x 6 0 7 3 3 5 6 0 0 0 2 2 1 4 S J F 5 E D 4 B 0 " a 7 5 4 3 3 8 9 6 0 1 0 0 1 1 0 1 0 0 C D E 5 0 3 4 0 3 3 4 2 3 2 O A 0 O 2 1 6 4 0 3 D 5 C 0 E E a 3 0 4 
3 3 2 3 2 0 O C D B 5 0 3 C 1 1 0 F 3 1 1 r 3 5 8 3 3 5 6 8 S 0 C 6 9 5 * 5 3 E 0 5 3 2 8 D a 9 7 3 3 3 9 0 4 0 1 0 5 C D & " 3 1 D 1 E 1 A F 1 5 5 6 3 * 2 4 0 3 0 D 1 2 1 O A 0 2 C O E E 8 O a 9 5 2 
3 3 2 * 0 O O C 8 C O B F 8 1 C i 1 0 E 7 x 1 1 6 5 3 3 5 7 6 5 C F 1 C 0 3 5 3 1 1 8 2 0 O 5 a 7 8 2 3 3 9 1 2 E052CB7C28E7AF32 1 1 4 2 3 * 2 * 3 C 1 1 0 E B 1 6 0 2 2 1 0 S 8 0 a 6 3 3 
3 3 2 * 8 2 1 2 C 0 2 1 1 6 A 0 1 0 6 C 8 s * 0 3 3 3 5 8 4 0 5 0 0 0 0 1 8 0 5 1 E 0 5 3 E a 1 5 5 3 3 9 2 0 3 D 5 C 3 A l l f i O F C « - E 2 0 9 7 6 3 * 2 5 6 0 1 1 5 1 5 7 E C 6 3 0 C 0 3 6 • 6 7 * 
3 3 2 S 6 C 5 2 B 0 5 E S 1 1 0 5 O O C D s 9 0 9 3 3 5 9 2 2 0 C D 3 5 3 I O C 1 0 2 O F 7 a 7 * 0 3 3 9 2 3 O C E D A B O F 4 0 C D 2 F 8 3 8 5 0 3 * 2 6 4 8 1 2 3 0 C 1 5 2 O F 5 3 E 1 7 a 5 3 5 
3 3 2 6 * E 5 0 3 E I D 1 1 3 C B D 5 E 5 x 1 3 1 * 3 3 6 0 0 - 9 D 6 0 5 * F 0 * 1 5 2 0 E D a 7 1 3 3 3 9 3 6 2 E F A 3 2 1 1 f C C 3 F 0 8 2 1 0 7 2 3 4 2 7 2 3 2 4 6 5 0 c 1 0 0 0 1 1 1 C 6 a 4 6 5 
3 3 2 7 2 1 1 O S O 0 C D S S 0 2 E 1 D 1 x 8 * 5 3 3 6 0 8 2 1 5 0 0 0 2 2 I A S 0 C 9 3 E a 5 5 3 3 3 9 4 4 3 E D 7 3 2 3 0 3 C 3 E 9 0 C 0 9 7 1 3 4 2 8 0 C O C 0 6 5 0 3 C 3 2 7 8 2 3 2 a 3 0 3 
3 3 2 8 0 E B C 1 1 O E 4 2 1 0 0 S 0 0 5 x 8 3 9 3 3 6 1 6 7 8 3 2 8 0 5 C F 1 3 D 3 2 1 1 a 3 3 9 5 2 3 6 8 1 C 0 0 0 8 1 0 6 0 3 C 5 7 2 8 3 4 2 8 3 O C 8 0 3 A Q A 3 0 C 9 0 0 0 0 a 5 3 7 
3 3 2 8 8 O 5 3 6 O O 2 3 1 0 F E 2 E O 3 x * 2 7 3 3 6 2 4 3 0 F E F S C C 2 F S 3 A P 3 2 a 1 2 * 3 3 3 9 6 0 3 6 0 0 2 4 E 3 C B 0 0 6 3 2 6 6 6 4 3 4 2 9 6 0 0 « 0 

Double height 

/ksfr&t 
M K Mostowyj 
Bretton Estate, 
Peterborough. 

THIS IS A utility program for the Amstrad 

CPC-464. It will give you access to a double 

height character set similar to that found on 

the BBC micro. The program provides Basic 

with two new commands by using the R S X 

capability of the Amstrad. The two new com-

mands are Top and Bat. Anyone familiar with 

the BBC will know that to print in double 

height in Mode 7 two lines must be used, e.g.: 

10 PRINTTAB(1,10);CHR$(141),"This is an 

example" 

20 PRINTTAB(1,11);CHR$(141),"This is an 

example" 

The second line is printed one line lower than 

the first and CHR$(141) informs the BBC 

that double height is required. M y version for 

the Amstrad works in a similar way. Any 

string that already exists in your Basic program 

can be printed in double height. The syntax is 

as follows. 

I T O P . ^ a S (This prints the top line as in 

line 10 above) 

1BOT,@a$ (This prints the bottom line as 

in line 20) 

The words Top and Bot must be preceded 

with the 1 symbol, this is the shifted (§) key. 

Both words must then be followed directly by 

a comma and the @ symbol then the string to 

be printed, a$ is used in the example but in 

fact any string can be used as long as it exists. 

Also the top and bottom halves of the double 

height characters can have different Pen and 

Paper colours, e.g.: 

10 XS = "QWERTY" 

20 LOCATE 1,10:PAPER 1:PEN 2: 

1TOP,@X$ 

30 LOCATE 1,11:PAPER 2:PEN 3: 

1BOT,@X$ 

Any character from 32 to 126 can be printed 

using this utility and it can be used in any 

mode. The only restriction is that the string to 

be printed must not exceed the screen width 

e.g. 80 characters in Mode 2, 40 in Mode 1 

and 20 in Mode 0. 

To enter the program simply type in listing 

1 and run it. The data in line 250 is poked into 

memory first. This is not in fact part o f the 

finished program but is a small machine code 

routine that transfers a copy of the original 

character set to a different part o f memory 

thus saving you having to type in an extra 760 

bits of data. Once this is completed the data 

containing the new character sets — one for 

the tops and one for the bottoms — and the 

machine code that supplies the two new com-

mands is poked into memory. I f all is well the 

new commands are logged on and a message is 

printed using the new facility. 

To save the resulting code use 

S A V E "D /H .B IN " ,B , 3 8200 , 237 1 

To reload it either type as a direct command 

or as the first line of your own program 

S Y M B O L A F T E R O I M E M O R Y 

& 9 5 3 7 : L O A D T : C A L L &9E20 

iei 
2 0 " B A S I C L O A D E R F O R D O U B L E H E I G H T " 

3 0 B Y M . K . M O S T O W Y J " 

4 0 M A Y 1 9 8 5 " 

5 0 ' " • • * • • • • * » * # * * • • • » » « • • • * * * * • • • • • " 

6 0 S Y M B O L A F T E R 0 : M E M O R Y & 9 5 3 7 

7 0 R E S T O R E 2 5 0 

8 0 M O D E 1 S P R I N T " P L E A S E W A I T ! ! " 

9 0 F O R A = 8 < 7 5 3 0 T O & 7 3 3 B 

1 0 0 R E A D X * s P O K E A , V A L < " V + X * > 

1 1 0 N E X T 

1 2 0 C A L L 8 c 7 5 3 0 

1 3 0 C H = 0 

1 4 0 F O R A = & 9 8 3 0 T O 8 . 9 E 7 A 

1 3 0 R E A D X * : P O K E A , V A L ( " & " « - X S ) 

1 6 0 C H - C H + V A L < " & " « • X « > 

1 7 0 N E X T 

1 8 0 I F C H 0 9 6 4 1 8 T H E N C L S s P R I N T " E R R O R 

I N D A T A " : E N D 

1 9 0 C A L L 8 . 9 E 2 0 

2 0 0 C L S 

2 1 0 A * = " R o u t i n e n o w i n m e m o r y a n d l o g g 

« r d o n . " 

220 : T O P , « A * 
230 !BOT,®A« 
2 4 0 E N D 

2 5 0 D A T A 2 1 , 0 0 , A 5 , 1 1 , 3 8 , 9 3 , 0 1 , F B , 0 2 , E D 

, B 0 , C 9 

2 6 0 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 

, 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 0 0 , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 

2 7 0 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 3 6 , 3 6 , 7 F , 7 F , 3 6 , 3 6 

, 0 0 , 0 0 , 0 8 , 0 8 , 7 E , 7 E , 4 8 , 7 E , 0 0 , 0 0 , 0 0 , 7 1 
2 8 0 D A T A 5 3 , 7 6 , 0 C , 1 8 , 0 0 , 0 0 , 3 8 , 7 C , 6 C , 6 C 

, 3 8 , 3 0 , 1 8 , 1 8 , 1 8 , 1 8 , 3 0 , 6 0 , 0 0 , 0 0 , 0 0 , 0 0 

2 9 0 D A T A 0 C , 1 8 , 3 0 , 3 0 , 6 0 , 6 0 , 0 0 , 0 0 , 3 0 , 1 8 

, 0 C , 0 C , 0 6 , 0 6 , 0 0 , 0 0 , 0 0 , 0 0 , 6 6 , 2 4 , 1 8 , 7 E 

3 0 0 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 1 8 , 1 8 , 1 8 , 7 E , 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 
3 1 0 D A T A 0 0 , 7 E , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 

, 0 0 , 0 0 , 0 0 , 0 1 , 0 3 , 0 6 , 0 C , 1 8 , 0 0 , 3 D . 7 E , 6 6 

3 2 0 D A T A 6 6 , 6 6 , 6 E , 6 E , 0 0 , 1 8 , 3 8 , 7 8 , 1 8 , 1 8 

, 1 8 , 1 8 , 0 0 , 3 C , 7 E , 6 6 , 6 6 , 0 6 , 0 6 , 0 C , 0 0 , 3 C 

3 3 0 D A T A 7 E , 6 6 , 6 6 , 0 6 , 0 6 , 1 C , 0 0 , 0 C , 1 C , 1 C 

, 3 C , 3 C , 6 C , 6 C , 0 0 , 7 E , 7 E , 6 0 , 6 0 , 6 0 , 7 C , 7 E 

3 4 0 D A T A 0 0 , 3 C , 7 E , 6 6 , 6 0 , 6 0 , 7 C , 7 E , 0 0 , 7 E 

, 7 E , 0 6 , 0 6 , 0 6 , 0 C , 1 8 , 0 0 , 3 C , 7 E , 6 6 , 6 6 , 6 6 

3 3 0 D A T A 7 E , 3 C , 0 0 , 3 C , 7 E , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 

, 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 1 8 , 1 8 , 1 8 , 0 0 , 0 0 , 0 0 , 0 0 
3 6 0 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 C , 1 8 

, 3 0 , 6 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 7 E , 7 E , 0 0 , 0 0 , 0 0 

3 7 0 D A T A 0 0 , 0 0 , 3 0 , 1 8 , 0 C , 0 6 , 0 0 , 3 C , 7 E , 6 6 

, 6 6 , 6 6 , 0 C , 1 8 , 0 0 , 0 0 , 3 C , 7 E , 4 2 , 5 E , 5 E , 5 E 

3 8 0 D A T A 0 0 , 3 C , 7 E , 6 6 , 6 6 , 6 6 , 6 6 , 7 E , 0 0 , 7 C 

, 7 E , 6 6 , 6 6 , 6 6 , 7 E , 7 C , 0 0 , 3 C , 7 E , 6 6 , 6 6 , 6 0 

3 9 0 D A T A 6 0 , 6 0 , 0 0 , 7 8 , 7 C , 6 E , 6 6 , 6 6 , 6 6 , 6 6 

, 0 0 , 7 E , 7 E , 6 0 , 6 0 , 6 0 , 6 0 , 7 C , 0 0 , 7 E , 7 E , 6 0 

4 0 0 D A T A 6 0 , 6 0 , 6 0 , 7 C , 0 0 , 3 C , 7 E , 6 6 , 6 6 , 6 0 

, 6 0 , 6 0 , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 7 E , 0 0 , 3 C 

4 1 0 D A T A 3 C , 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 0 0 , 0 6 , 0 6 , 0 6 

, 0 6 , 0 6 , 0 6 , 0 6 , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 , 6 C , 7 8 , 7 8 
4 2 0 D A T A 0 0 , 6 0 , 6 0 , 6 0 , 6 0 , 6 0 , 6 0 , 6 0 , 0 0 , 6 6 

, F F , D B , D B , D B , D B , D B , 0 0 , 3 C , 7 E , 6 6 , 6 6 , 6 6 

4 3 0 D A T A 6 6 , 6 6 , 0 0 , 3 C , 7 E , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 

, 0 0 , 7 C , 7 E , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 0 0 , 3 C , 7 E , 6 6 

4 4 0 D A T A 6 6 , 6 6 , 6 6 , 6 6 , 0 0 , 7 C , 7 E , 6 6 , 6 6 , 6 6 

, 6 6 , 6 6 , 0 0 , 3 C , 7 E , 6 6 , 6 6 , 6 0 , 7 C , 3 E , 0 0 , 7 E 

4 5 0 D A T A 7 E , 1 8 , 1 8 , 1 8 , 1 8 , I B , 0 0 , 6 6 , 6 6 , 6 6 

, 6 6 , 6 6 , 6 6 , 6 6 , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 
4 6 0 D A T A 0 0 , D B , D B , D B , D B , D B , D B , D B , 0 0 , 6 6 

, 6 6 , 6 6 , 6 6 , 6 6 , 7 E , 3 C , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 
4 7 0 D A T A 7 E , 3 C , 0 0 , 7 E , 7 E , 0 6 , 0 6 , 0 C , 0 C , 1 8 

, 0 0 , 3 C , 3 C , 3 0 , 3 0 , 3 0 , 3 0 , 3 0 , 0 0 , 0 0 , 0 0 , 8 0 
4 8 0 D A T A C 0 , 6 0 , 3 0 , 1 B , 0 0 , 3 C , 3 C , 0 C , 0 C , 0 C 

, 0 C , 0 C , 0 0 , 1 8 , 3 C , 7 E , 5 A , 1 8 , 1 8 , 1 8 , 0 0 , 0 0 

4 < ? 0 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 3 0 , 3 0 , 1 8 

, 0 C , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 7 8 

5 0 0 D A T A 0 0 , 0 0 , 0 0 , E 0 , E 0 , 6 0 , 6 0 , 7 C , 0 0 , 0 0 

, 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 3 C , 0 0 , 0 0 , 0 0 , 1 C , 0 C , 0 C 

5 1 0 D A T A 0 C , 7 C , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 3 C 

, 0 0 , 0 0 , 0 0 , 1 C , 3 6 , 3 6 , 3 0 , 3 0 , 0 0 , 0 0 , 0 0 , 0 0 

5 2 0 D A T A 0 0 , 0 0 , 0 0 , 3 E , 0 0 , 0 0 , 0 0 , E 0 , 6 0 , 6 0 

, 6 0 , 6 C , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 1 8 , 0 0 , 3 8 , 0 0 , 0 0 

5 3 0 D A T A 0 0 , 0 0 , 0 0 , 0 6 , 0 0 , 0 E , 0 0 , 0 0 , 0 0 , E 0 

, 6 0 , 6 0 , 6 0 , 6 6 , 0 0 , 0 0 , 0 0 , 3 8 , 1 8 , 1 8 , 1 8 , 1 8 

5 4 0 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 6 C , 0 0 , 0 0 

, 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , D C , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 
5 5 0 D A T A 0 0 , 3 C , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , D C 

, 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 7 6 , 0 0 , 0 0 , 0 0 , 0 0 
560 DATA 00,00,00,6C,00,00,00,00,00,00 
,00,3C,00,00,00,30,30,30,7C,30,00,00 
570 DATA 00,00,00,00,00,66,00,00,00,00 
,00,00,00,66,00,00,00,00,00,00,00,C6 
580 DATA 00,00,00,00,00,00,00,C6,00,00 
,00,00,00,00,00,66,00,00,00,00,00,00 
590 DATA 00,7E,00,0E,0E,18,18,18,18,70 
,00,18,18,18,18,18,18,18,00,70,70,18 
600 DATA 18,18,18,0E,00,76,76,D8,DB,00 
,00,00,00,00,00,00,00,00,00,00,18,18 
610 DATA 18,18,00,18,18,00,00,00,00,00 
,00,00,00,00,36,36,7F,7F,36,36,00,00 
620 DATA 7E,0A,7E,7E,08,08,00,00,30,6E 
,CA,8E,00,00,00,00,7B,FF,CC,CC,FF,7B 
630 DATA 00,00,00,00,00,00,00,00,00,00 
, 6 0 , 6 0 , 3 0 , 3 0 , 1 8 , 0 C , 0 6 , 0 0 , 0 6 , 0 6 , 0 C , 0 C 

640 DATA 18,30,60,00,18,24,66,00,00,00 
,00,00,7E,18,18,18,00,00,00,00,00,00 
630 DATA 18,18,18,18,30,60,7E,00,00,00 
, 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 1 8 , 1 8 , 1 8 , 1 8 , 0 0 , 0 0 
660 DATA 30,60,C0,80,00,00,00,00,76,76 
,66,66,66,7E,BC,00,18,18,18,18,18,3C 
670 DATA 3C,00,18,30,60,60,60,7E,7E,00 
,1C,06,06,66,66,7E,3C,00,6C,6C,7E,7E 
680 DATA 0C,0C,0C,00,06,06,06,66,66,7E 
,3C,00,66,66,66,66,66,7E,3C,00,18,18 
690 DATA 18,18,18,18,18,00,7E,66,66,66 
,66,7E,3C,00,7E,3E,06,06,66,7E,3C,00 
700 DATA 00,00,00,18,18,18,18,00,18,00 
,18,18,18,18,30,60,60,30,18.0C,00,00 
710 DATA 00,00,00,7E.7E,00,00,00,00,00 
,06,0C,18,30,00,00,00,00,18,18,18,18 
720 DATA 00,18,18,00,4E,40,40,40,40,7E 
, 3 C , 0 0 , 7 E , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 0 0 , 6 6 , 6 6 
730 DATA' 66,66,66,7E,7C,00,60,60,60,66 
,66,7t,3C,00,66,66,66,66,6E,7C,78,00 
740 DATA 7C,60,60,60,60,7E,7E,00,7C,60 
, 6 0 , 6 0 , 6 0 , 6 0 , 6 0 , 0 0 , 6 E , 6 E , 6 6 , 6 6 , 6 6 , 7 E 
750 DATA 3C,00,7E,66,66,66,66,66,66,00 
,18,18,18,18,18,3C,3C,00,06,06,06,66 
760 DATA 6 6 , 7 E , 3 C , 0 0 , 7 C , 6 E , 6 6 , 6 6 , 6 6 , 6 6 

(continued on next page) 

YOUR COMPUTER, AUGUST 1985 95 •Z) 



SOFTWARE 
(continued from previous page) 

,bb,00,60,60,60,60,60,7E,7E,00,DB,DB 
7 7 0 DATA DB , D B , D B , D B , D B , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 
, 6 6 , 66 , 66 , 00 , 66 , 66 , 66 , 66 , 66 , 7E , 3C , 00 
7 B 0 DATA 7 E , 7 C , 6 0 , 6 0 , 6 0 , 6 0 , 6 0 , 0 0 , 6 6 , 6 6 
, 66 , 6E , 6E , 7E , 3F , 03 , 7C ,7E ,66 , 66 , 66 , 66 
7 9 0 DATA 6 6 , 0 0 , 0 6 , 0 6 , 0 6 , 6 6 , 6 6 , 7 E , 3 C , 0 0 
, 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 
8 0 0 DATA 6 6 , 7 E , 3 C , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 , 7 E , 3 C 
, 1 8 , 0 0 , D B , D B , D B , D B , F F , F F , 6 6 , 0 0 , 3 C , 7 E 
8 1 0 DATA 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 0 0 , 1 8 , 1 8 , 1 8 , 1 8 
, 1 8 , 1 8 , 1 8 , 0 0 , 1 8 , 3 0 , 3 0 , 6 0 , 6 0 , 7 E , 7 E , 0 0 
8 2 0 DATA 3 0 , 3 0 , 3 0 , 3 0 , 3 0 , 3 C , 3 C , 0 0 , 0 C , 0 6 
, 0 3 , 0 1 , 0 0 , 0 0 , 0 0 , 0 0 , 0 C , 0 C , 0 C , 0 C , 0 C , 3 C 
8 3 0 D A T A 3 0 , 0 0 , 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 0 0 

, 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , F F , 0 0 , 0 0 , 0 0 , 00 
8 4 0 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 0 C , 7 C , C C , C C , C C , C C 
, 7 6 , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , E 6 , B C , 0 0 , 6 6 , 6 0 
8 5 0 D A T A 6 0 , 6 0 , 6 0 , 6 6 , 3 C , 0 0 , C C , C C , C C , C C 
, CC ,CE ,76 ,00 ,66 ,66 ,66 ,7E ,60 ,60 ,3C ,00 
8 6 0 DATA 7 8 , 3 0 , 3 0 , 3 0 , 3 0 , 3 0 , 7 8 , 0 0 , 6 6 , 6 6 
, 6 6 , 66 , 66 , 3E , 06 , 7C , 76 , 66 , 66 , 66 , 66 , 66 
8 7 0 D A T A E 6 , 0 0 , 1 8 , 1 8 , 1 8 , I B , 1 8 , 1 8 , 3 C , 0 0 
, 0 6 , 0 6 , 0 6 , 0 6 , 0 6 , 6 6 , 6 6 , 3 C , 6 C , 6 C , 7 8 , 7 8 
8 8 0 D A T A 6 C , 6 C , E 6 , 0 0 , 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 1 8 ' 
, 3C ,00 ,FE ,D6 ,D6 ,D6 ,D6 ,D6 ,D6 ,00 ,66 ,66 
8 9 0 D A T A 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 
, 6 6 , 66 , 3C , 00 , 66 , 66 , 66 , 66 , 66 , 7C , 60 , F0 
9 0 0 D A T A C C , C C , C C , C C , C C , 7 C , 0 C , I E , 3 6 , 3 0 
, 3 0 , 3 0 , 3 0 , 3 0 , 7 8 , 0 0 , 6 0 , 6 0 , 3 C , 0 6 , 0 6 , 0 6 
9 1 0 D A T A 7 C , 0 0 , 3 0 , 3 0 , 3 0 , 3 0 , 3 6 , 3 6 , 1 C , 0 0 

, 6 6 , 66 , 66 , 66 , 66 , 66 , 3E , 00 , 66 , 66 , 66 , 66 
9 2 0 D A T A 6 6 . 3 C , 1 8 , 0 0 , D 6 , D 6 , D 6 , D 6 , D 6 , F E 
, 6C ,00 ,6C ,6C ,38 ,38 ,6C ,6C ,C6 ,00 ,66 ,66 
9 3 0 D A T A 6 6 , 6 6 , 6 6 , 3 E , 0 6 , 7 C , 0 C , 0 C , 1 8 , 18 
, 3 0 , 3 2 , 7 E , 0 0 , 7 0 , 1 8 , 1 8 , 1 8 , 1 8 , 0 E , 0 E , 0 0 
9 4 0 DATA 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 0 0 , 0 E , I B 
, 1 8 , 1 8 , 1 8 , 7 0 , 7 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 
9 5 0 DATA 0 0 , 0 0 , 0 1 , 2 E , 9 E , 2 1 , 2 A , 9 E , C D , D 1 
, B C , C 9 , 0 0 , 0 0 , 2 E , 9 E , 3 6 , 9 E , C 3 , 3 D , 9 E , C 3 
9 6 0 DATA 4 2 , 9 E , 5 4 , 4 F , D 0 , 4 2 , 4 F , D 4 , 0 0 , 2 1 
, 3 0 , 9 8 , 1 8 , 0 3 , 2 1 , 2 8 , 9 B , 1 1 , 0 0 , A 5 , 0 1 , F 8 
9 7 0 D A T A 0 2 , E D , B 0 , D D , 6 E , 0 0 , D D , 6 6 , 0 1 , 7E 
, F E , 0 0 , 2 8 , 1 7 , 4 7 , 2 3 , 5 E , 2 3 , 5 6 , E B , 7 E , C D 
9 8 0 D A T A 5 A , B B , 2 3 , 1 0 , F 9 , 3 E , 0 D , C D , 5 A , B B 
, 3 E , 0 A , C D , 5 A , B B , 2 1 , 3 8 , 9 5 , 1 1 , 0 0 , A 5 , 0 1 
9 9 0 D A T A F 8 , 0 2 , E D , B 0 , C 9 

Securdrive 
Ansgar Zerpass, 
Lehrberg, 
West Germany. 

THE SPECTRUM Microdrivc manual tells you 

how to save a program or a code or data file in 

a way that the usual Cat command cannot 

register it: Save the program or file with a file 

name starting with C H R S 0. 

This method will protect your programs on 

Microdrive cartridge from unauthorised access. 

On the other hand, you will have to learn the 

protected program names by heart — which will 

prove to be impossible — or you will have to keep 

a written list of the names along with your cart-

ridges — which will make the whole protection 

senseless. 

Securdrive is a utility which will store the file 

names of your protected programs and which 

allows you to get rid of a written list. Securdrive 

will be saved on Microdrive cartridge with the 

autorun facility (. . . Line 1) which makes it 

unable to break into Securdrivc during the load-

ing process or to merge it in order to get hold 

of the stored program names. 

The first operation of Securdrive after loading 

is the input of a password. A wrong password 

will cause the system to crash. The right pass-

word will cause a list of all protected programs 

to be shown and will give you the opportunity 

to load any of these programs by pressing just 

one key. 

Spectrum users should be able to alter Secur-

drive to handle more than 10 protected file names 

or to handle protected data files from a commer-

cial file program etc. without much difficulties. 

You may use Securdirve with your existing 

cartridges by saving all existing files and pro-

grams with a new, protected name (starting with 

CHRS 0) and saving Securdrive on the same can-

ridge. You will have to initialise Securdrive by 

entering the protected file names and a password 

of your choice every time a new protected pro-

gram has been saved on the cartridge. 

Type in listing 1 and save it on any cartridge 

with 

G O TO 9999 
and 

ENTER 
Type in listing 2, the demo program, and enter 

G O TO 100 

to save this program on the same cartridge with 

three different names. Then new your computer 

and load Securdrive. Initialise the program by 

entering Init as password and entering the three 

protected demo program file names — D E M O 

O N E , D E M O TWO, D E M O X X X . Enter any 

new password and save Securdrive on the cart-

ridge using option two. 

Listing 1. 

9 0 0 0 REM 
-C S E C U R D R I U E > 

E N G L I S H U E R S I O N 
Z X S P E C T R U M & M - D R I 0 E 

© 0 4 . 0 5 . 1 9 8 5 by 
finsgar Z e r f a s s , 
S c h l e h e n w e g 1 0 , 
8 8 0 2 L e h r b e r g , 

W e s t G e r m a n y . 

9 0 1 0 
I N K 
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L E T 
9 1 2 0 

9 1 3 0 
PY : 
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C L E A R U : BORDER 1 : P A P E R 1 : 
7 : C L S 
P R I N T P A P E R 5 ; INK 0 ; " -C SEC 

I U E J © H . Z t f f a £ £ 1 9 3 5 " 
I N P U T P A P E R 6 ; INK 0 ; " E n t e r 
p a s s w o r d t o a c c e s s t h e p r o t e 
p r o g r a m s o r e n t e r I N I T t o e n 

a n e w L i s t o f P r o t e c t e d P r o q r 
a n d a n e w p a s s w o r d : "; L I $ 

I F I $ = " I N I T " T H E N GO TO 9 5 0 

I F I $ < > C $ T H E N P R I N T 
P R I N T A T 4 7 6 ; " C h o i c e 

" F O R F = 1 T O 1 0 : 
" T H E N GO TO 

P R I N T T A B 9 
; " ) " ; N $ ( F ) 

P R I N T AT I S 
p o n d i n g K e y 
r p r e s s (C ) 

USR 0 
o f p r o 

( F ) = " I F N $ 
9 0 9 0 

" ( " ; F - ( 1 0 AND F 
N E X T F 

O ; " P r e s s t h e co 
t o i o a d a p r o g r 
t o c o p y t h e s c r 

t o y o u r p r i n t e r ! " : B E E P . 1 , 1 
L E T I = - 1 : L E T 1 $ = I N K E Y $ : I F 

" " T H E N GO TO 9 1 0 0 
I F I $ < " 9 " AND I $ > = " 0 " T H E N 

I = U A L I $ + ( 1 0 AND I $ = " 0 " ) 
I F I > 0 T H E N I F N$ ( I ) = " 

" T H E N L E T 1 $ = " " : GO TO 9 1 0 0 
I F I $ = " C " OR I $ = " C " T H E N CO 
L P R I N T : L P R I N T : L P R I N T : 

1 $ = " " : GO TO 9 1 0 0 

9 1 4 0 I F I < 1 T H E N GO TO 9 1 0 0 
9 1 5 0 P R I N T 80 . ; A T 1 , 6 ; " L o a d i n g ' " 
.; N $ ( I ) ; 

9 1 6 0 LOAD * " M " ; 1 ; C H R $ 0 + N $ ( I ) : R 
U N 

9 2 0 0 STOP 
9 5 0 0 C L E A R 1* : D I M N $ ( 1 0 , 9 ) : FOR 
F = 1 T O 1 0 
9 5 1 0 I N P U T " E N T E R T H E PROGRAM NA 
ME c M a x . 9 1 e 1 1 e r s ; e n t e r END i 
f y o u h a v e e n t e r e d a l l p r o g r a m s 
) : " ; L I N E M$ I F M$ = " " 

OR L E N M $ > 9 T H E N GO TO 9 5 1 0 
9 5 2 0 FOR G = 1 TO F : I F N $ ( F , TO L 
EN M$ ) s M $ T H E N GO TO 9 5 1 0 
9 5 3 0 N E X T G 
9 5 4 0 I F M$ = " E N D " T H E N GO TO 9 5 6 0 
9 5 5 0 L E T N $ ( F ) s M $ : N E X T F 
9 5 6 0 I N P U T " P A S S W O R D : " J L I N E 
C $ : I F L E N C $ > 2 0 T H E N GO TO 9 5 6 0 
9 5 9 0 P R I N T A T 3 , 0 ; " P r e s s ( 1 ) 

t o s a v e S E C U R D R I U E o n a 
c a r t r i d g e f o r t h e f i r s t t i m e " ' ' 

" ( 2 ) t o s a v e S E C U R D R I U E o n a 
c a r t r i d g e a f t e r a mod 

i f i c a t i o n " 
9 6 0 0 I F I N K E Y $ = " 1 " T H E N GO TO 9 6 
3 0 
9 6 1 0 I F I N K E Y $ = " 2 " T H E N E R A S E "M 
" ; 1 ; " S E C U R D R I U E " : GO TO 9 6 3 0 
9 6 2 0 GO TO 9 6 0 O 
9 6 3 0 S A U E * " M " ; 1 ; " S E C U R D R I U E " L i 
NE 1 : U E R I F Y * " M " ; 1 ; " S E C U R D R I U E " 
: C L S U . P R I N T " S E C U R D R I U E s a v e d 

a n d v e r i f i e d . " ' " P a s s w o r d : " ; 
C $ : P A U S E O: P R I N T USR 0 
9 9 9 9 C L E A R « : , L E T C $ = " I N I T " : Sf lU 
E * " M " ; l ; " S E C U R p R I U E " L I N E 1 
Listing 2. The demo program. 

l REM n n n n n n n n n n n n n n n n n n n n n u n 
DEMO PROGRAM FOR S E C U R -
D R I U E / P R I N T S C H A R - S E T 

96 YOUR COMPUTER. AUGUST 1985 G 



SOFTWARE 
1 0 E O R D E R O : P A P E R 0 : I N K 6 : C 1 1 0 S R U E * " M " ; 1 ; C H R $ 0 + N $ L I N E 

L S : P R I N T N $ ' ' ' 1 
2 0 F O R f=32 T O 2 5 5 : P R I N T C H R $ 1 2 0 N E X T F 

f ; : N E X T f 1 3 0 D f i T f l " D E M O O N E " , " D E M O T U O " , 
3 0 GO T O 9 9 9 9 " D E M O X X X " 

1 0 0 F O R F = 1 T O 3 : R E A D N $ 
• 

Fernando 
David Cawthray, CZPf 
Leeds. 

You arc Fernando the Flea hopping around a 

dog when suddenly you leap into a human's hair 

by mistake. The hair is all tangled and you have 

to leap from strand to strand searching for some 

precious objects. There are four levels and it is 

loosely based around a platform game. 

Type in program 1, Run it and correct any 

mistakes. Save it then press Break, and enter 

program 2, Run it and correct any mistakes. Save 

it under "flea" then the two programs are ready. 

Rewind the cassette and chain program. 

Program 1. 
110ONERROR CLS:GOTO150 
120REMTITLEPAGE 
130PROCINIT 
140MODE1:VDU23: 8202:0:0: 0:19.0.4:0: 
130COLOUR1 
160PROCCE N TER("D.C.SOF T Present»".2) 
170COLOUR2 
1B0PROCCENTER("FERNANDO THE".3) 
190PROCCENTER("FLEA".7) 
200PRINTTAB(12,9)"Bv D.J.Cawthrav" 
210PRINTTAB<4,13)"Graphics" 
220PRINTTAB(7.14)"By" 
230PRINTTAB(3,15>"P.Cawthray" 
240PRINTTAB(27.13)"Music" 
250PRINT TAB <29,14)"Bv" 
260PRINTTAB* 26,15)"S.Addv" 
270PROCKEY 
2B0PROCCENTER("FERNANDO THE FLEA".2) 
290PRINTTAB(2,3)"You play the part of 

furnando flea" 
300PRINT" Who is trapped in somebody' 

s hair." 
310PRINT'" Being a flea you can fall 

anv distance. But don't be too 1onq on o 
ach level or your BOUNUS will reach zer 
o and you will lose a 1ifo." 

320PRINT'" To get the gems vou must a 
et past the monsters." 

330PRINT'" Thero are four levels each 
has a different monster.You must 
complete all the levols to get out 

of the hair." 
340FORI-1TO 1000:NEXT 
350PROCKEY 
360ON ERROR CLSiGOTO370 
370PROCCENTER<"FERNANDO THE FLEA",2) 
380PRINTTAB(2.5)"Use the following kev 

3» -" 
390PROCCENTER < " Z Loft" ,7) 
400PROCCENTER <" X Ri ght " , 9) 
410PROCCENTER("Shif t Jump".11) 
420VDU28.10,22,30.20 
4 30ONERRORGO T04 4 0 
440CHA1N-FLEA" 
450END 
460DEFPROCCENTER(A*,Y) 
470X=20-(LEN < A*)/2) 
480PRINTTAB < X,Y)A* 
490PRINT TAB(X,Y+1):STRING*(LEN<A*>, 

500ENDPROC 
510DEFPROCINIT 
320VDU23,255,253.255.255,126.126,42.20 

.8 
530VDU23. 224. 28.60. 124.240. 1 12,96, 192, 

224 
540VDU23.225.36,60.62.31.14.6.3.7 
550VDU23,226,42,83,16.16,28.16.24.60 
360VDU23.227.42,85,8.8.S6,B.24,60 
570VDU23,228.24,60,126,255,235,126,60. 

24 
380VDU23.229.0,29.17,29.5.29.0.0 
590VDU23,230,0,209,11,209,17,29,0.0 
600VDU23.231.0.220,72,200,72,72.0,0 
6I0VDU23,232,0,0,0.24,24,0,0.0 
620VD4J23,233.0,0, 36.0,0,36.0,0 
630VDU23,234,0,66,0,0,0,0,66.0 
640VDU23.233.129,0,0.0,0,0.0.129 
650VDU23,236.66.126.60,24,24,24,126.21 

9 
660VDU23,237,62.126,254,62.62.62.12,28 
670VDU23.238,124,126,127,I 24,124,124.4 

B,56 
680VDU23,239,102,133.60.24.24,36,66,23 

1 
690VDU23,240.60.102.195,195.231.231.23 

1 .255 
700VDU23,24 I,24.24,24.126,126.102.126, 

126 
710VDU23.242.0.255,231.195.193.231.255 

.0 
720VDU23.243.253.66.255,235.126.60,24, 

0 
730ENVELOPE1.1.100,127,100.1,1.1.100.-

3.-2,-1,100.0 
'40ENVEI.OPE4, 1 .0.0.0, 200 . 200 . 200 .0.-1 . 

0.-80,80.0 
750ENDPROC 
760DEFPROCKEY 
770PROCCENTER("PRESS SPACE BAR".28) 
780REPEAT 

/90RESTOREB80 
800FORI=0TO39 
B10R€ADNO'/..DU7. 
820NO-/.-NOX-48 
B30DUX=DUX»3 
B40IF N07.= -48 THEN SOUND 1 ,0 .0,DUX: GOTO 

BB0 
830IF INKEY(-99) THEN CLS:ENDPROC 
860SOUND 1.4, NO"/., DUX 
870SOUND1.0,0.0 
B80NEXT 
990UNTILFALSE 
900DATA101,I.121.1.109.1.121.1.117.1,1 

17.1,0.1 
910DATA101.1.117.1.109.1.117.1,121,1,0 

,2 
9'.?0DATA 101 . 1 . 121 .1 . 109. 1 , 121 , 1 . 1 17. 1 . 1 

17,1.0.1 
930DATA 101 .1 . 1 I 7. 1 , 109,1.I 17.1.121.1 .0 

, 2 
940DATA137.1.121.1.149.I.121.1.137.1.1 

17,1.117,1 
9 5 0 D A T A 1 5 7 . 1 . 1 1 7 , 1 , 1 4 9 . 1 . 1 1 7 , 1 , 1 3 7 , 1 , 1 

21.1.121 , 1 

Program 2. 
10»FX15 
20MODE1 
30PROCASS 
40PROCHALL 
50LEVX-11 SC7.=0: LIX-3 
60PROCINIT 
70VDU23:B202 j 0:0: 0: 
80ONERRORGOTO50 
90VDU19,1.2:0: 

100PROCHALLOFFAME 
110CLS 
120COLOUR1 
130PROCINIT 
1 40PROCSCREEN (LEV'/.) 
150PROCINIT 
160COLOOR2 
170TIME-60 

180TIX-300-INT(TIME/30> 
190IF TIX<0 THEN PR0CCAU6HT 
200PROCMOVE:PROCMON:60T0180 
210DEFFNCHAR(AX,BX) 
220?8<71-A"/.: 7&72-BX 
230CALLREC 
240CX=7«<75 
250-CX 
260DEFPROCMOVE 
270PRINTTAB(XX.YX)" " 
280PROCKEYS 
290IFFNCHAR(XX,YX)«130 OR FNCHAR(XX.YX 

)=131 THEN PROCCAUGHT 
300PROCCHECK 
3101 FFNCHAR (XX, YX* I X >139 THEN YX-Y7.* 1 

:FALLX-1:GOTO330 
320FALLX-0 
330PRINTTAB(XX.YX >CHR*(FLEAX) 
340PROCSCORE 
330FORIX-1TO30 
360NEXTIX 
370ENDPROC 
380DEFPROCJUMP 
390IFINKEY<-98> THENPROCLEFT:ENDPROC 
400IFINKEY( 67)THENPROCRIGHT:ENDPROC 
410SOUND1,1,210.1 
420YX-YX-2!ENDPROC 
430DEFPROCLEFT 
440EX=0 
450FLEAX-223 
460RESTORE390 
470SOUND1,1,210,1 
480REPEAT 
4 9 0 E X - E 7 . + 1 
500 IF EX MOD2-0 THEN PROCMON 
510PRINTTAB(XX.YX)" " 
520READAX,BX 
530IFFNCHAR(XX+AX.YX+BX)=159THEN UNT IL 

TRUE:ENDPROC 
5401F XX*AX<0THENAX=0:UNTILTRUE:PROCCL 

:ENDPROC 
330XX-XX+AX: YX-YX+BX 
360PRINT TAB(XX.YX> CHR*(FLEAX) 
570FORIX-1TO30:NE X TIX 
580UNTILAX=—1 AND BX»1:PROCCL:ENDPROC 
390DATA—1,-1,-1,-1,-1.0,-1,0,-1,1,-1,1 
600DEFPROCRIGHT 
610EX-0 
620FLEAX»224 

630RESTORE760 
640SOUND1,1,210.1 
650REPEAT 
660EX-EX*1 
670 IF EX MOD2-0 THEN PROCMON 
680PRINTTAB(XX,YX)" " 
690READAX,BX:IFAX-999 OR BX-999THEN750 
700IFFNCHAR(XX+AX,YX»BX)»159THEN UNTIL 

TRUE:ENDPROC 
7101F X X*AX >39T HENX X-39:PROCCL:UNTIL TRU 

E:ENDPROC 
720XX-XX+AX:YX-YX+BX 
730PRINTTAB(XX,YX)CHR*(FLEAX) 
740FORIX-1TO50:NE X TIX 
730UNTILAX-999 OR BX»999:PROCCL:ENDPRO 

C 
760DATA1,-1,1,-1,1.0,1,0,1,1.1,1.999.9 

99 
770DEFPROCSCREEN(LLEVX) 
780CLS 
790COLOUR1 
8001FLEVX=1 PRINT TAB(0.30)STRING* < 40,C 

HR*255):ELSE PRINTTAB(0,31)STRING*(40,CH 
R*233); 

810PROCOBJECT 
820COLOUR1 
B30ON LLEVX GOTO840,B50.860,870 
840RESTORE940:GOTO880 
B50RESTORE950:GOTO8B0 
860RESTORE960:GOTO880 
870RESTORE970 
BO0FORIX*1T025 
890READX X.YX,LX 
900PRINT TAB(XX,YX)iSTRING*(LX.CHR*233> 
910NEXTIX 
920COLOUR2 
930ENDPROC 
940DATA31.3,7.37,5,1,5,7,21,29.7,4.37. 

7,3,29,16,I,5,9,1,26,9.1.34,18,2,3,11,7, 
14.11,2.17,12,7,26.14,1,10,16.18,29,18.2 
,19,20,1,28,20,3.21,21.6,19,22,1,10.23,4 
,19,24,1,10,25,1,14.25,3,18,26,2,7,27,6 

950DA T A0,5,23,23,7,13,15,9,7.32,9,4,38 
,11,2,38,13.2,33,14,3,38.15.2.38.17.2,16 
,19,5,20,19,3,38,19,2,12,21,4,36.20,1,24 
.22.4.34,22,5.14,23,3.30.24,5,20,25.4,5, 
27,3,12,27,12,0.28,3,6,15,3,3.23,1,35,26 
. 1 
960DATA3,5,5,11,6,3,20,7,4,23,9,3.25,1 

1.3.27.13.3.29.13.3.37.13.3.33.16.3.29.1 
8.4.28.20.4.21.22.7.16.24.2.19.24.2.28.2 
4,9,22,25,5,1,26,3,11,26,6,9,28,2,13,28, 
2.16,28,5,10,16,1,16,16,1,35,3,1,30,28,1 

970DATA3,4,4,12,4,4,21,4,4,30,4,4,38,4 
,2,35,6,2,17,8,1,35,8,2,33,10,2,14,11,1, 
3,12,3,29,12,8,23,14,4,22,16,2,17,18,7,1 
4,19,2,8,20,3,31,20,3,13,22,6,17,24,2,17 
,26,2,28,18,1,26,25,3,18,28,8,18,30,8 

980DEFPROCCL:PRINTTAB(XX,YX)" "iENDPRO 

C 
990DEFPROCMON 

I000PRINTTAB<MONXX,MONYX)" " 
1010PRINT TAB(MON2XX,MON2YX)" " 
1020MONXX-MONXX+DIRXX 
1030MON2XX-MON2XX+DIR2Xy. 
1040IF MONXX >MMBX THEN DIRXX—DIRXX: MON 

CX-MONCAX 
1050 IF MON2XX>MMB2X THEN DIR2XX—DIR2XX 

:MONC2X=MONCAX 
I 060 IF MONXX<MMAX THEN DI RXX—DIRXX: MON 

CX-MONCBX 
1070 IF MON2XX< MMA2X THEN DIR2XX--DIR2XX 

:MONC2X-MONCBX 
10801FFNCHAR(MONXX,MONYX) = 128 OR FNCHAR 

(MONXX,MONYX)-129 THENPROCCAUGHT 
10901FFNCHAR(M0N2XX,M0N2YX)•128 OR FNCH 

AR(M0N2XX,MON2YX)»129 THENPROCCAUGHT 
t100PRINTTAB <MONXX.MONYX)CHR*(MONCX) 
1110PRINTTAB(MON2XX.MON2YX)CHR*<MONC2X) 
1120ENDPROC 
1130DEFPROCINIT 
11401 FLEV7.= I THEN RESTORE 1 190 
1 150IffLEVX-2 THEN RESTORE 1200 
1160IFLEVX-3 THEN RESTORE 1210 
1170IFLEVX=4 THEN RESTORE 1220 
1 IB0READX X.YX,MONXX.MONYX.MMAX.MMBX,MON 

2XX.M0N2YX,MMA2X,MMB2X,O1X,O1YX,OBX,MONC 
AX,HONCBX 

1190DATA1,28,1 I,15,11,26,31.2,32.36,31, 
(continued on next page) 
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SOFTWARE 
(continued from previous page) 
1.228,227,226 
1200DATA1,29,30,23,31,33,16,18,17,21. 1 , 

4,241,236,236 
1210DATA18.0.22.21,22.26,11,3,12,14,2,2 

5,242,237,238 
1228DATA7,25,3,3,1,38,29,11,30,35,0,7,2 

43,239,239 
1230DIRXX-1i DIR2XX-11JUMPX-0iOX-0iFALL* 

-0: FLEAX-224: MONC27.-MONCBX: MONCX=MONCBX 
1240FALLX-01 FLEAX-224 
1250ENDPROC 
1260DEFPROCGOT 
1270REPEAT:TIX-TIX-10:9CX-SCX+10:SOUND1 

, 4 , TIX.11PROCSCORE:UNT1LTIX<-0 
1280IF SCX>SCHX<1) THEN PROCENDGAME 
1290T17.-1« PROCSCORE 
1300FORIX-1T02300: ME XT 1X 
1310PROCCAN CAN 
I320LEVX-LEVX+11 IF LEV7.-5 THEN PROCENDG 

AME 
1330GOTO110 
1340ENDPROC 
1350DEFPROCASS 
1 360DINSPACE 90jP7.-SPACEiOS-8.FFEE 
1370FORIX-0TO2STEP2 
1380IOPTIX 
1390.REC 
1 400LDAC311 JSR OSi LDA8.71: JSR OSILDA8.72I 

JSR OS 
14 101 DAf 1 35: JSR8.FFF41 STX8.751 AND8.75: LDA8. 

73:STA&75DIVfc 100 
1420LDAC31iJSR OS;LDACPOS: JSR OS:LDACVP 

OS:JSR OS 
1430RTS;3:NEXT 
1440ENDPROC 
1430DEFPROCCAN CAN 
1460RESTORE 1610 
1470CLS 
1480»FX15 
1490*FX15 
1500PRINTTAB(3.3)"HELL DONE' NOW ON TO 

THE NEXT LEVEL"i 
1510COLOUR1 
1520PRINTTAB(0,20 > STRING*(40.CHR*255 > 
1530COLOUR2 
1540XX—liYX-19 
1550PRINTTAB(XX,YX>" " 
1560READ NOX.DUX 
1570IFNOX-999 OR DUX-999 THEN ENDPROC 
1380 IFDUX= 10 THEN DUX-8 
1590DUX-DUX-3 
1600 XX"XX*1:PRINTTAB(XX.VX)CHR* (224) :S 

OUND1 , -10, N07.. DUy.: S0UND2, -10. N07., DUX: SOU 
ND3.-10.NOX,DU7.:SOUND1 .0.0.0: IF XX>40 TH 
EN ENDPROC ELSE GOTO1550 
1610DATA101,10.109,5,121,3.117.3,109.5, 

129,10,129,10,129,5,137,5,117,5,121,5,10 
9.10.109,10.109.5,121,5,117.7,109,5,101, 
5,149,5,145,5,137,3,129,3,121,5,117,5,10 
9,5, 101,10, 109,5,121,5, U7;5,109,5,129, 1 
0.129.10 
1620DATA101,5,129,5,109.5,117,5,101,10. 

999,999 
I630DEFPROCSCORE 
1640PRINTTAB (0,0) "Score ":SC7. 
1650PRINTTAB(I 1.0)"Live« "»LIX 
1660PRINTTAB(21.0)-Level ":LEVX 
1670PRINTTAB(0.1)-Bonus "iTIX:" " 

1680ENDPROC 
1690DEFPROCCAUGHT 
1700»FX15 
1710SOUND0.4.100.30 
1 720D7.-0 
1730REPEAT 
1740DX-DXM 
1 730FOR17.*235 TO 232 STEP-1 
1760PRI NT T AB (XX. YX > CHR* (17.) 
17 70FORZ—1TO100:NEXTZ.IX 
1780FORIX-232 TO 235 
1790PRINTTAB(XX,YX>CHR* <IX) 
1800FORZ—1T0100:NEXTZ,IX 
1810UNTILOX-2 
1820PRINT TAB(XX,YX)CHRS240 
1830COLOUR3 
1840PRINTTAB < XX-1,YX-1)CHR*229; CHR*230; 

CHR*231 
1850FORIX-1T05000:NE X TIX 
1860PRINTTAB(XX-1,YX-1>" 
1870PRINTTAB < XX.YX)" " 
1880XX-1IYX-26 
1890TIME-60 
1900COLOUR2:LIX«LIX-1«IF LIX<1 THEN PRO 

CDEAD ELSE IF LEVXC>4 PROCSCREEN<LEVX):E 
NDPROC 
1910TIME-60 
1920E NDPROC 
1930DEFPROCOBJECT 
1940COLOUR3 
1930PRINTTAB(01X,OlYX)CHR*(OBX) 
1960COLOUR3 
1970ENDPROC 
1980DEFPROCCHECK 
1990IF X7.-01X AND YX-OIYX THEN SC7.-SCX+ 

10iPROCSCORE:PROCGOT 
2000ENDPROC 
2010DEFPROCHALL 
2020RESTORE2110 
2030DIMSCHX(10),SC*(10) 
2040FORIX—1 TO10 
2050READ SCHX(IX) 
2060NE X TIX 
2070FORIX—1T010 
2080READ SC*(IX> 
2090NE X TIX 
2100ENDPROC 

2110DATA1020,1000.900.000.700.600.500.4 
00.300.200 
2120DATA David.Ian.Paul,Sharon,Al1 son.V 

i jay,Jason,Colin.Marqarot.Banjan 
2130DEFPROCHALLOFFAME 
2I40CLS 
2130COLOUR2 
2160PRINTTAB(13.5)"HALL OF FAME" 
2170PRINTTAB< 13,6) " — " 
2180COLOUR1 
2190FORIX—1 TO10 
2200COLOUR3 
2210PR INTTAB ( 10, I7.+9) ; IX 
2220COLOUR1 
2230PRINTTAB<13.IX+9)iSC*(IX) 
2240PRINTTAB < 25.IX+9)sSCHX<IX> 
2250NEXT 
2260PROCSPACE 
2270COLOIJR3 
2280ENDPROC 
2290DEFPROCDEAD 
2300RESTORE2330:FORIX-1T029:READCHX.ENX 

.PCX.DUX 

2310SOUNDCHX.ENX.PCX, DUX 
2320NEXTtFORI—1TO4000:NEXT 
2330 DATA8.020I ,-10.81 , 16.&0202.-10.65.3 

5,8.0203,-10,53.35. 1,0.0,1,1,-10,81,12.1, 
0,0,1,1,-10.81,4,1,0,0.1 
2340DAT A8.0201 .-10,81 , 16, fc0202,-10. 61 ,35 
.8.0203,-10,43.33, 1,0,0,1,1,-10.93,12,1,0 
,0,1,1,-10,89,4,1,0,0.1 
2350DATA8.0201 , -10,89,8,8.0202, -10.81 , 36, 

8r0203,-10,65, 36, 1,0,0,1,1,-10,81,8,1,0,0 
,1,1,-10,81,12,1,0,0,1,1,-10,77,4,1,0,0,1 
2360DATA8.0201 ,-10,81 ,32.8.0202,-10.61 ,32 
,&0203,-10,45,32 
2370CLS 
2 380COL OUR 3 

2390PT? INTTAB <10.2)"FERNANDO THE FLEA" 
2400PRINTTAB(5,5>-YOU ARE DEAD BUT YOU 

SCORED "sSCX;"." 
24101FSCX >SCHX(10) THENPRINTTAB<1,7)"TH 

IS SCORE PUTS YOU IN THE HIGH SCORE 
TABLE."ilPROCENTER 

2420*FX15 
2430PRINTTAB<14,25)"PRESS ANY KEY" 
2440AX-GET 
2450L IX«3i SC7.-01 LEV7.-1 
2460GOTO100 
2470ENDPROC 
2480DEFPROCENTER 
2490»FX15 
23001NPUTTAB<1.9)"ENTER YOUR NAME (MAXI 

HUM OF 10 CHARS) ":NAM* 
2S10IF LEN(NAM*)>10 THEN PRINTTAB(5.9)S 

PC(100):GOTO2300 
2520FORIX»1TO10 
25301 FSCX >SCHX < IX) THEN PX-1X: 17.-10 
2340NE XT IX 
2550FORRX-10 TO PX+1 STEP-1 
2560SCHX (RX) -SCHX (RX-1) : SC* (R7.) -SC* (RX-

1 ) 
" 2570NEXT 

2580SCHX(PX)-SCX:SC*(PX)-NAM* 
2590NAM*-"" 
2600ENDPROC 
2610DEFPROCK EYS 
2620IF INKEY(-98) AND JUHPX-0 AND FALLX 

-0 AND XX>0 THEN XX-XX-11FLEAX-225 
2630IF INKEY(-67) AND JUMPX-0 AND FALLX 

=0 AND XX<39 THEN X7.-XX-M: FLEAX-224 
2640IF IN^.EY < — I ) AND JUMPX=0 AND FALLX-

0 THEN PROCJUMP 
2630ENDPROC 
2660DEFPROCSPACE 
2670PRINTTAB(14.25)"PRESS SPACE" 
2680IF IN>EY<-99) THEN ENDPROC 
2690GOTO2680 
2700ENDPROC 
2710DEFPROCENDGAMF 
2720CLS 
2730VDU19.0.4:0: 

. 2740PRINTTAB<2.5)"Wei 1 done vou hav» CO 
npl eated all the levels, " u IF SCX/SCHX 
(10) THEN PRINTi"Which means vou are »n 
the top ten."itPROCENTER 
2750«FX15 

2760PRINTTAB<10.24)-PRESS SPACE" 
2770REPEAT 
2780KEYX-GET 
2790UNTIL KEYX-32 
2800SC7.-0: VDU19, 0. 0i 0 j 
2810GOTO30 

Gardener 
R Williams, 
Deganwy, 
Gwynedd. 

Ifito 

IN GARDKNER you arc the man at the bottom 

of the screen with a bucket on your head. To your 

left is a dripping tap and to your right a ladder 

which leads to four levels, each with a sunflower 

on it. 

Program 1. 
READY. 
10 P 0 K E 3 6 8 7 9 , 2 5 : P R I N T C H R * ( 1 4 0 , C H R * < 8 > 
20 PRITN-:7*ROIMM!®»»FC;RTIN0 UP CHRRS. " M P H D , • H M T L E R S E OAIT -
30 P 0 K E 5 6 * 2 7 : F 0 R I = 6 9 1 3 T 0 7 6 1 4 RERDJ P O K E I , J NEXT L O R D " " , 1 • I 
4 0 D R T R 3 2 » 1 1 0 / 2 9 » 1 6 0 , 0 , 1 3 2 , 2 5 3 , 1 3 2 , 1 0 . 1 6 5 , 0 . 1 3 3 , 2 3 4 , 1 6 3 . 1 , 1 3 3 , 2 3 5 , 1 6 3 , 1 9 7 . 2 0 1 , 1 2 
. 2 4 0 , 1 6 
3 0 D R T R 2 0 1 , 3 6 , 2 4 A , 5 2 , 2 0 1 . 2 0 , 2 4 0 , 1 0 0 , 2 0 1 , 2 1 , 2 0 8 , 3 , 7 6 , 1 7 6 , 2 7 , 9 6 , 3 2 , 3 0 - 2 9 , 1 6 2 , 4 4 , 3 2 
, 8 , 2 9 
6 0 D R T R 1 6 9 , 2 2 , 2 0 9 - 2 3 4 , 2 4 0 , 3 , 7 6 , 2 5 3 , 2 7 , 1 4 5 , 0 , 1 6 9 , 3 , 1 4 3 , 2 , 1 6 9 - 1 8 , 1 4 3 , 2 5 4 , 1 6 2 , 6 , 3 2 , 
3 4 , 2 9 
70 D R T R 1 6 2 , 2 2 , 3 2 . 2 3 , 2 9 , 7 6 - 9 8 - 2 9 . 3 2 , 5 0 , 2 9 , 1 6 2 , 2 2 , 3 2 , 2 3 , 2 9 
8 0 D R T R 1 3 8 , 2 0 9 , 2 5 4 , 2 4 0 , 3 , 7 6 , 2 5 3 , 2 7 , 1 6 2 . 4 4 , 3 2 , 8 , 2 9 , 1 6 9 , 2 2 , 1 4 3 , 2 5 4 , 1 6 2 , 3 , 3 2 - 3 4 , 2 9 , 
1 6 2 , 2 2 
9 0 D R T R 3 2 , 2 3 , 2 9 , 1 6 9 , 1 8 , 1 4 3 , 2 5 4 , 1 6 2 , 6 , 3 2 , 3 4 , 2 9 , 1 6 2 , 2 2 , 3 2 - 2 3 , 2 9 , 7 6 , 9 8 , 2 9 
100 D R T R 3 2 , 6 6 , 2 9 , 1 6 2 , 2 1 , 3 2 , 2 3 , 2 9 , 1 6 9 , 3 2 , 2 0 9 , 2 3 4 , 2 4 0 , 1 0 7 , 1 4 3 . 0 , 1 6 2 , 4 3 
110 D R T R 3 2 . 8 . 2 9 , 1 6 9 , 3 2 , 1 4 3 , 2 3 4 , 1 9 8 , 2 3 4 , 1 6 9 , 1 8 , 1 4 3 , 2 3 4 , 1 6 2 , 6 , 3 2 , 3 4 , 2 9 , 1 6 2 , 2 2 , 3 2 - 2 
3 , 2 9 , 7 6 
120 D R T R 9 8 , 2 9 , 3 2 , 8 2 , 2 9 - 1 6 2 , 2 3 , 3 2 , 2 3 , 2 9 , 1 7 7 - 2 3 4 , 2 0 1 , 3 2 , 2 4 0 - 6 3 
130 D R T R 2 0 2 - 3 2 , 8 , 2 9 , 1 7 7 , 2 3 4 , 2 0 1 , 2 4 , 2 0 8 , 4 , 2 3 0 , 1 0 , 1 6 - 4 9 , 1 6 9 - 3 2 , 1 4 3 - 0 , 2 3 2 , 3 2 - 8 - 2 ? , 1 
6 9 , 3 2 
140 D R T R 1 4 3 . 2 3 4 , 2 3 0 , 2 3 4 , 1 6 9 , 1 8 , 1 4 3 - 2 3 4 , 1 6 2 , 6 , 3 2 , 3 4 . 2 9 , 1 6 2 , 2 2 - 3 2 2 3 , 2 9 - 7 6 9 8 29 
130 D R T R 1 6 9 , 3 , 1 4 3 , 2 , 1 6 5 , 2 3 4 . 1 3 3 , 0 - 1 3 3 , 2 , 1 6 3 , 2 3 5 , 1 3 3 , 1 , 7 3 1 3 6 , 1 3 3 3 , 1 6 3 , 0 - 1 3 3 , 2 3 4 
, 1 6 3 , 1 
160 D R T R 1 3 3 , 2 5 3 , 1 6 3 , 6 , 2 4 0 , 6 9 , 1 6 3 , 1 0 , 2 4 0 , 6 5 1 6 2 , 2 2 , 3 2 , 8 , 2 9 , 1 6 9 , 1 7 , 1 4 3 - 2 3 4 - 1 9 8 , 1 0 
198 
170 D R T R 6 , 1 6 9 - 6 6 , 1 4 1 , 1 4 8 , 2 8 , 1 4 1 , 1 4 9 , 2 8 , 1 6 9 , 1 7 0 , 1 4 1 , 1 1 , 1 4 4 
180 D R T R 1 6 0 , 1 , 1 6 2 - 2 3 3 - 1 4 2 . 1 1 , 1 4 4 , 3 2 , 1 3 0 , 2 3 9 , 3 2 , 1 3 0 , 2 3 9 2 0 2 , 2 0 8 2 4 4 136 
190 D R T R 2 0 8 - 2 3 9 , 1 6 9 . 1 8 , 1 4 3 , 2 3 4 , 2 0 0 , 1 6 9 , 2 3 , 1 4 3 , 2 3 4 . 3 6 2 , 2 2 , 3 2 , 8 , 2 9 , 1 6 9 , 2 9 , 1 4 3 , 2 3 4 , 
2 3 0 

The object o f the game is to stop the flowers 

wilting, and therefore dying, by catching the 

water and pouring it on the flowers which will 

suddenly perk up. For each bucket of water 

poured on a flower you score five points. You 

start with three lives and there is a bonus life 

at 80 points. The keys to control the man are: 

UP — I 

DOWN — M 

LEFT — J 

RIGHT/POUR — L 

Written in 2 parts 
The program is written in two parts so as to 

fit in 3.5K. The first part lowers the ramtop to 

decimal 6912 and loads in the machine code to 

move the man, and the user-defined graphic 

characters. Great care should be taken here as 

no error traps could be included due to memory 

limitations — so type with care!! The first part 

when saved, automatically loads the second pan, 

when fun. Below is a description of the second 

part of the program. 

Lines 10-20: Waits for a keypress on first 

run then sets up the vari-

ables. 
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SOFTWARE /3K 
200 D R T R 2 5 3 , 1 6 5 . 2 3 1 • 1 0 - 1 0 - 3 , 1 2 8 , 1 4 1 , 1 2 . 1 4 4 , 9 6 
203 REM*** CHRR.DRTR • • * 
210 D R T R 0 . 8 . 0 . 2 3 3 , 2 3 3 - 0 , 0 , 0 . 0 , 5 6 , 1 6 , 2 3 2 , 2 5 2 , 1 2 - 1 2 - 0 
220 D R T R 9 0 , 9 0 , 6 0 , 2 4 , 2 4 , 8 4 , 3 4 , 2 , 9 0 - 9 0 , 6 0 - 2 4 , 2 4 , 4 0 6 8 - 7 2 9 0 . 9 0 . 6 0 2 4 , 2 4 - 2 0 , 3 4 , 1 8 
230 DRTf l90 .90 ,60 ,24 .24 - 4 2 , 6 8 , 6 4 , 0 . 0 , 1 6 , 3 2 , 6 4 , 3 2 , 9 3 , 7 3 , 0 0 • 0 • 6 6 - 6 6 , 6 6 , 1 2 6 , 0 
340 W T R 0 . 2 . . 1 3 4 , 0 , 7 1 . 1 1 9 , 0 , 0 , 9 0 , 9 0 - 6 0 , 2 4 , 2 4 , 3 6 - 3 6 , 3 6 , 1 6 1 6 , 3 6 , 1 2 4 , 1 2 4 , 1 2 4 , 5 6 - 1 6 
236 DRTR66,66. -126,66-66,66, 1 2 6 . 6 6 , 0 , 2 3 3 , 2 3 8 , 0 , 1 1 9 , 1 1 9 , 0 - 0 , 2 3 5 , 2 3 3 , 1 2 6 , 126,126, 12 
6,60 ,60 
260 P R T A 8 , 8 , 3 , 1 3 7 , 7 4 . 4 2 , 4 4 , 2 8 . 8 , 8 , 4 . 4 , 4 , 8 , 1 0 7 , 1 3 6 , 0 . 0 , 3 2 , 8 0 • 200 ,200 • 8 , 2 3 
270 D f l ! R 0 , 0 , 0 , 0 , 0 . 0 , 2 4 4 4 , 0 , 0 , 0 - 2 8 , 3 4 . 4 2 , 3 4 , 2 8 0 , 0 , 0 , 0 - 2 4 . 4 4 , 3 6 - 2 4 0 , 0 , 0 , 0 , 0 , 0 , 0 
,0 
280 D R T R 0 , 0 , 0 , 0 , 0 , 0 , 0 - 0 
290 D R T f l 1 3 8 , 1 3 3 , 2 3 2 , 5 6 , 1 6 3 , 2 5 4 , 2 2 9 • 2 5 2 , 1 3 3 , 2 5 4 , 1 7 6 . 2 - 1 9 8 , 2 3 3 . 9 6 
300 D A T R 2 4 , 1 3 3 , 1 0 1 , 2 5 4 . 1 3 3 , 2 5 4 . 1 4 4 , 2 , 2 3 0 , 2 5 5 - 9 6 
310 D f l T f l 1 6 5 , 2 5 5 , 7 3 , 1 3 6 , 1 3 3 , 2 5 5 - 1 3 8 , 1 4 5 - 2 5 4 , 1 6 5 - 2 5 5 , 7 3 , 1 3 6 , 1 3 3 , 2 5 5 - 96 
320 D R T R 1 6 5 , 2 5 1 , 2 0 1 , 1 5 , 2 4 0 , 5 , 1 6 9 , 1 5 , 1 3 3 , 2 5 1 , 9 6 , 1 6 9 , 1 4 . 1 3 3 , 2 5 1 , 9 6 
330 D R T R 1 6 5 , 2 5 1 - 2 0 1 , 1 6 . 2 4 0 , 5 , 1 6 9 , 1 6 - 1 3 3 , 2 5 1 , 9 6 , 1 6 9 , 1 5 - 1 3 3 , 2 3 1 - 9 6 
340 D R T f l l 6 5 , 2 5 1 , 2 0 1 , 1 3 , 2 4 0 , 5 , 1 6 9 , 1 3 , 1 3 3 , 2 5 1 , 9 6 . 1 6 9 - 1 4 . 1 3 3 , 2 3 1 - 9 6 
350 D R r n i 6 5 , 2 3 1 , 1 4 3 , 2 5 4 . 1 6 2 , 0 , 3 2 , 3 4 , 2 9 , 7 6 , 2 3 5 , 2 7 
360 D R T R 1 7 3 , 4 , 3 1 , 2 0 1 , 3 2 • 2 0 8 , 1 3 , 1 6 9 , 2 2 , 1 4 1 , 4 . 3 1 , 1 4 1 , 2 3 8 , 30 1 6 9 , 3 , 1 4 1 , 2 3 8 , 1 5 0 
370 D R T R l 7 3 , 1 1 4 , 3 1 , 2 0 1 , 3 2 . 2 0 8 , 1 3 , 1 6 9 , 2 2 , 1 4 1 , 1 1 4 , 3 1 , 1 4 1 , 9 2 , 3 1 1 6 9 , 3 , 1 4 1 , 9 2 - 1 5 1 
380 D R T R 1 7 3 , 1 5 0 - 3 0 , 2 0 1 , 3 2 , 2 0 8 , 1 3 , 1 6 9 - 2 2 , 1 4 1 , 1 3 O , 3 0 , 1 4 1 , 1 2 8 , 3 0 , 1 6 9 , 3 , 1 4 1 , 1 2 8 , 150-
173,202 

390 D R T R 3 1 , 2 0 1 , 3 2 , 2 0 8 , 1 3 , 1 6 9 , 2 2 - 1 4 1 , 2 0 2 - 3 1 • 1 4 1 . 2 2 4 , 3 1 . 1 6 9 - 3 . 1 4 1 , 2 0 2 131-96 

RERDY. 
Program 2. 

READY. 

10 H=0 P'0>=7S10 P<1)=7920 P<2>-803O P(3?«8140:PRIfa '7I l !m»OT»P»P»Hir R KEY" H A I T I 
97, 15 
20 C=30720:N«36876 T=1000S=O L = 3 G = 1 D=8035 POKEN-7,255:POKEN+2- 15 POKEN+3,23 
30 P R i N T • • . m m t m m m m m m i K K K L - POKEO,216 POKE2,216 POKEI ,3 I POKE3, 131 
4 0 F O R I = 8 1 6 4 T 0 8 1 8 3 • P O K E 1 , 2 3 : P O K E I + C , 2 : N E X T 
30 FORI=0T02 P0KE7833+1,23 P0KE7833+1+C,2 = P0KE7963+1,23:POKE7963+I+C,Z 
60 POKE8073+I.23:POKE8073+I+C, 2'NEXT 
70 FORI=7808TO81603TEP22 POKEI,22 POKEI+C,3 NEXT:POKES132.20•P0KE8132+C,O:POKES1 

80 'F0RI=0T03 POKEPCI>.25•POKEPCI>+C,3:POKEPCI>+22,24 POKEPCI>+22+C O POKEPCI > -22 
, 2 9 
90 P0KEPU>+C-22 ,7 NEXT P0KE8167, 19 FOKE8130+C,6 
100 J=INTCRNDC2>*4>:IFPEEK<PCJ>>»23ANDRNDC2><.06THEN190 
110 IFRNDC1><.07RNDPEEK<PCJ>>O28THENPOKEPCJ>,PEEKCP<J>> + 1 POKEPCJ>-22,PEEKCPCJ> 
- 22>+1 
120 PRINT-nSBSC " S , " H I "H , " • • " LEFTSC"TTTT" ,L> : SY36913 : FORI= lTO70 -S /4 NEXT 
130 IFPEEKC253>O0THENS«S+5; POKE253,0: IFH<STHENH=>3 
140 IFS=S0THENL=L+G:0=0 
ISO IFPEEKCD»1STHENP0KED,32 D=D+22 IFD"8167THEND=8035 POKEN,200 
160 IFPEEKCDX19THENP0KE6,1 :P0KE7316,126 FOKE7317,126 D=3035:GOTO130 
170 POKED,21 POKED+C,6 
180 POKEN,O GOTO100 
190 FORI-1TO10O0 NEXT FORI«=248TO128STEP-10 POKEN-1 - I FORJ=1TO70 NEXTJ,I 
200 FORIs1T0T NEXT POKEN-1,0 L « L - 1 1FLTHENF0RI=1T02*T NEXT G0T030 
210 PR I NT " aaimroniTOHag-MQTHER GOCY/NV : I=PEEKC197> • IFI»28THENPOKE198-0:SYS21Z 
220 IF I O l 1THEN210 

230 F0RI=1T04*T NEXT P0KE7316-66 :P0KE7317,66 P0KE6,0 OOTO20 

RERDY. 

Lines 30-90. 

Lines 100-110: 

Line 120: 

Line 130: 

Line 140: 

Lines 150-180: 

Lines 190-200: 

Lines 210-230: 

Jon the Jany 
N Billiland, ^ ^ hiUftf 
Grangemouth, ^ j f M 
Stirlingshire. 
JON the Jany is a ladders and platform game. 

You play the part of Jon whose sole purpose in 

life is to switch off light bulbs. To do this you 

must walk under them. Once you have switched 

off" all the lights you get a different screen to 

complete and two extra lights to switch off. 

Sounds easy but as usual there are monsters that 

kill if they are touched. 

Jon the Jany is written in Basic and machine 

code. The machine code controls the monsters 

and the rest is in Hasic. The screens, bulbs and 

monsters are all printed up randomly and the 

cursors control Jon. 

Sets up the screen — 

ladder, floors, flowers. Also 

the man's starting position. 

Picks the number of the 

flower to be wilted — if any. 

If a flower has wilted too far 

then exit to line 200. 

Prints "score", "high", "lives"; 

calls the machine code to 

move the man; delays 

depending on the score. 

If Peek (253) had been set 

during the machine code 

then five points are added 

to the score and the high 

score checked for. 

If the score is 80, then a 

bonus life is given. 

Moves the drop down the 

screen and "fills" the man's 

bucket if he catches it. 

Makes a noise, takes a life 

away. If there are enough 

lives left then program 

goes to line 30. 

Asks if user wants another 

go. If Yes then program 

moves to line 20. If No then 

SYS212, which resets the 

machine as if a RUN/STOP-

RESTORE had been per-

formed. 

After typing in the second part it should be 

saved by typing 

SAVE"",1,1 

The first program will automatically run the 

second after it has loaded it. 

- Do not break into the program when scrolling 

message appears at the bottom of the screen 

because 

POKE 23659,0 

is used to print the message on the 22nd line 

and the program will crash if attempting to do 

so. I f you can't be be bothered to type in this 

great program send a sac and £1.50 to N. 

Billiland, 22 Garry Place, Grangemouth, 

Stirlingshire. 

GO SUB £ 0 0 0 

•HEM BEEP .00 

10 CLEAR 33*99. BORDER 0: PARE 
^ O OVER 0. INK 6 INK S CLS 
LET MlsO GO SUB 5000 GO TQ 45 

00 
30 GO SUB 1500 
35 GO SUB 1000 

C SUB_ 
10< 
110 IF INKEY» 

1 , 2 0 
115 ^ET X1=X _ET Y1 = : IF ATTR 
(Y+2 X+l)=2 THEN GO TO 130 
120 Ie HTTR <Y>2,X)M7 THEN GO T 

0 200 
130 LET > =X+(INKEY $ = "8" AND X<3 

1' - (INKE S= 5" AND X 0) 
200 -ET Y = Y + (INKEY $ = "6" 

R Y+2.X «7> - 1 INKEY $ a 
R (Y.Xi=7) 
205 OVER 1 PRINT AT Yl,Xl,fl»(A 
. 1) ; AT Yl+l,Xl,AS(R,2> IF As3 ~ 

GO TO 30O 
THE'. LET As* (50 TO 

RND*30)+1: IF AT 
ATTP (F,C-1)=7 T 

"H 
1) 

AND ATT 
AND ATT 

HEM LET A s£ 
220 IF A = 1 

300 
£30 IF INKE $= 8" THEN LET A=3 
240 IF INKEY$ = 3" THEN LET Aal 
300 PRINT A"* • X, A S (A , 1 • AT Y+l 
.X.ASIA.2): OVEP 0 IF ATTR iY-1 
.XI=71 THEN PRINT AT Y-i.X. INK 
i; 'J' EEER .01 T LET T =Tr 1 :_E 
T 5=5+10 RPIN- AT 0.6.; IF T=N 
THEN GO TO 3000 
320 IF ATTR (. + i , X »4. OP ATTR 

/ + 1 . X + 1 ! a 4 OR AT-R (Y + l . X —1) =4 0 
R ATTR ( Y , X ) = 4 THEN GO 5UB 4000 
400 PANDCMIZE USR 23500 GO TO 

110 

'c O.i INK 7. "SCORE 
', S.RT 0 12; "HI SCOPE ';HI.AT 0, 
27; "MEN " ; LV; AT 21 . 0 . "SCREEN ' I 
CP FOR Fs4 TO 20 STEP 4 PRINT 
AT " 0 INK 2, ' AAAAAAAAAAAAAAAAA 
AAAAPAAAAAAAAAA IF Fa20 THEN 3 

O TO 1110 
1050 ^OP. G»1 TO 
1060 _ET CaINT 
TP . C + 1) =7 OP 
HEM GO TO 1060 
1090 FOP: Ha-1 TO 3 PRINT AT r,M 
,C, INK 7. "B ' NEXT H: NEXT G N 
EXT F 
1110 IF ATTR ilB.O' >7 AND ATTP 
.15-2) <>7 THEN e0R F=15 TO 19 P 
RINT AT F , 1. INK 7. "8" NEXT F 
RETURN 
150 
1510 DIM AS<3.2 LET fljil.l 
- . LET A $ (1 . 2 •> = I" LET A»t2 
•E" LET A»(2,2 a " F" LET AS<3.1 
>= "C" LET AS'3 2)="D" 
1570 LET N =5 -ET 3=0 LET T=0 
LET 5CR=1: LET LUsA LET B»s"PRE 
3S ANY KEY TO 5TART " 
1650 LE^ <=0 -ET i =18 LET A =2 
PRINT AT /,X, AS(A.1' AT Y + l X,A 
5 (A.2) RETURN 
200 
2010 FOR F=i TO N 
2020 LET Via (INT P.ND+4.! +1» *4 + l 
LET X1=INT (RND#32) IF ATTR (Y 
1,XI) < >6 THEN GO TO 2020 
2050 PRINT AT Y1,X1: INK 7. BRIG 
HT 1;"J" NEXT F 
250 
2510 POK 
0 *B$ < 1) 
BRIGHT 1 
,INT (RND+50i+10 
HEM GO TO 2500 
£515 PRINT AT 22 O: 

T AT 21.0 POKE 23692,23 FOR F= 
0 TO 21 PRINT BEEP .005.10+'F 
*2i NEXT F 
3026 INK 7: PRINT AT 8.6."YOU AC 
TUALLY CLEARED" AT 10.10. BRIGHT 
l."S C R E E N";AT 4,14. FLASH 

l:"U0U",AT 6,12 INVERSE X;"AMAZ 
ING" 
3032 PRINT AT 14. 
;AT 14,17;SCR,AT 
,15;SCR;AT 14,15. 
3040 GO SUB 2500 
PAPER 0 INK 6 

T SCR =SCR +1 
L650_ 

3! 
3530 LET P =33828 FOR F = 1 TO 5 
POKE P, (INT (RND*30) +11• (INT 'RN 
D ) •128 +96' : POKE P + 1,64 + INT (R 
ND#2 •6 POKE P + 2,INT (RND»2»+1 
POKE P+3,4 LET P=P+4 NEXT F 

3540 POKE P.255 POKE P + 1,255 P 
RANDOMIZE USR 33500 

RETURN 

13; FLASH l.SCR 
16 ,15j SCR;AT 12 
INVERSE 1.5CP 
PAPER 7 CLS 

INK 6: CLS LE 
LET NaN+2. LET Ta0 

K f i i f ? i f 1 ?t 
$530 LET P =33828 FOP F = 1 

RETURN 

S =BS i.2 T 
AT 22.0; INK 7; 

: BEEP .001 
INKEYS = "" T 

9,2 
2520 RETJRK 

• • M M 
3010 FOR F = 1 TO 10 
F NEXT F FOP •=" = 10 
-.7: EEEP .01,40 +F 

POKE 2365 

BEEP .01.40+ 
TO -20 StEP 
NEXT F PRIN 

5HT 8 PRINT AT 
Y,X;A$(A,1);RT Y+l,X;AS(A.2) FO 
P F=Y+2 TO 20 STEP 1: PRINT AT F 
,X,"E".AT F+1,X;"F": BEEP .005,F 

PRINT AT F,X;"E",AT F+1.X;"F" 
NEXT F 

4110 OUER 0 GO SUB 1650 LET LV 
aLV-1 IF LV < >0 THEN PRINT AT 0, 
31;LV GO SUB 2500 RETURN 
4120 BEEP 1.-20 IF S>HI THEN PR 
INT' AT 10,10, FLASH 1; INK 7,"NE 
U HI SCORE" FOR F = -20 TO 20 BE 
EP .01,F: NEXT F: PRINT AT 12,11 
; INK 7,"WELL DONE" PAUSE 0 P 
AUSE 100 LET HI=5 
4130 FOR F =50 TO 0 STEP -2 BEEP 
.01,F NEXT F CLS PRINT AT 5 

(continued on next page) 
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SOFTWARE 
OR I N K E R S * " 4" 

3 0 
' OR I N K E Y « z " N " 

(continued from previous page) 

4 ; INK 7 ; " Y O U R F I N A L SCORE WAS 
" ; 5 PRINT AT * 3 . FLASH 1 . INK 
7 ; "DO VOU WANT ANOTHEP GAME 7 " 
GO SUB 2 5 0 0 
4 1 4 0 I F INKE i $ = y ' 

THEN CLS GO ^ 0 
4 I S O I F Z N K E / f * " n " 

THEN GO TO 4 5 0 0 
4 1 6 0 GO TO 4 1 3 0 
450< 
4 5 1 0 LET B$ = " 

' J O N Tr lE J A N Y ' b>4 HG 
GUIDE 4 0 N ' AROUND TH 

E FACTOP. <US»rg t h e C u r s o r s ) SU 
ITCHING OFF A L - THE L I G H T S 

BUT WATCH OUT FOR THE 
FUNNY BLOBS THEY 
APE FATAL I F TOUCHED ( p r e s s ar.y 

k t - j t o p l a y ) " 
4 5 2 0 CLS P R I N T AT 6 . 6 ; INK 5 ; 
BRIGHT 1 ; " J O N T H E J A N Y " 
, AT 1 0 . 9 , INK 7 " U f i t u n by N . G . 

4 5 3 0 GO SUE 2 5 0 0 FOR Fa® TO 3 0 
BEEP . 0 1 F NEXT F PAPEP 7 CL 

5 PAPER 0 : C - 5 GO TC 3 0 
50001 
5 0 0 5 PRINT AT 1 0 , 6 INK ? "PLEAS 
E WAIT A MINUTE 
5 0 1 0 RESTORE 5 0 5 0 FOP F=U3R " A " 

TO USR " J " f 7 C£AD A POKE F . A 
NEXT F 

5 0 2 0 RESTORE 9 0 0 0 FOP F = 3 3 5 0 0 T 

C 3 3 8 2 9 READ A POKE F , A : NEXT 
- RETURN 
5 0 3 0 D A T A 2 5 5 . 2 4 , 2 4 , 2 5 5 , 2 5 5 , 1 2 9 , 
1 2 9 , 2 5 5 
5 0 9 0 DATA 129 129 1 2 9 , 2 5 5 . 2 5 5 , 1 2 
9 . 1 2 9 , 1 2 9 
5 1 0 0 DATA 2 3 , 2 3 2 3 . 9 , 2 9 . 4 5 . 7 5 72 

7 2 , 2 0 , 1 4 8 , 8 4 , 3 2 , 3 4 , 2 . 3 
5 1 1 0 DATA 2 3 . 2 3 23 . 3 . 2 3 , 4 2 . 4 2 . 4 2 
, 4 2 . 2 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 0 , 5 4 
5 1 2 0 DATA 6 0 125 9 0 . 9 0 1 2 6 . 1 0 2 1 
0 2 . 6 0 

5 1 3 0 DATA 56 . 5 6 56 . 1 4 4 , 1 3 4 . 1 3 0 . 2 
1 0 , 1 3 , 1 3 , 4 0 . 4 1 4 2 , 7 4 . 6 3 , 6 4 . 1 9 2 
5 1 4 0 DATA 2 4 , 2 - . 6 0 . 6 0 , 6 0 . 2 4 . 0 , 0 
5 1 6 0 GO TO 4 1 3 0 
9 0 0 0 DATA 1 7 . 3 6 , 1 3 2 . 2 6 . 2 5 4 . 2 5 5 4 
0 , 5 . 2 0 5 , 2 4 1 , 1 3 0 , 2 4 . 2 4 6 . 1 9 - 2 6 . 2 5 4 
, 2 5 5 , 2 0 0 . 2 7 , 2 4 
9 0 1 0 DATR 2 4 3 , 2 6 , 1 1 1 . 1 9 , 2 6 . 1 0 3 1 
9 , 2 0 5 , 1 4 3 , 1 3 1 . 2 0 5 , 1 0 3 , 1 3 1 . 1 9 2 2 9 
, 2 0 5 . 1 2 6 , 1 3 1 . 2 6 , 2 5 4 
9 0 2 0 DATA 4 , 3 2 . 2 . 6 2 . 7 . 1 1 9 , 2 2 5 , 5 3 
, 3 5 , 1 3 2 , 1 6 7 , 4 0 , 2 1 9 . 2 0 1 . 2 1 3 , 2 7 2 
0 5 . 4 5 1 3 1 
9 0 3 0 DATA 2 7 , 1 2 4 . 1 3 . 2 7 , 1 2 5 , 1 3 . 2 0 
9 , 2 2 9 , 2 0 5 , 1 2 6 . 1 3 1 . 1 2 6 , 1 3 . 5 4 . 4 , 2 2 
5 , 2 0 5 , 1 0 3 , 1 3 1 19 
9 0 4 0 DATA 2 0 1 2 6 . 2 0 3 . 7 1 . 3 2 . 1 3 , 2 0 
3 . 7 9 . 3 2 , 1 1 . 2 0 3 , 3 7 , 3 2 . 9 . 2 0 3 . 9 5 . 3 2 
. 2 6 , 2 0 1 , 4 3 
9 0 5 0 DATA 2 0 1 , 3 5 , 2 0 1 , 2 1 3 , 1 2 5 . 2 3 0 
. 2 2 4 . 4 0 , 3 , 1 6 7 , 1 - , 3 2 , 0 , 2 3 7 . 8 2 . 2 0 9 

. 2 0 1 . 1 7 . 3 2 , 7 
9 0 6 0 DATA 2 3 7 , 3 2 , 2 0 9 . 2 0 1 , 2 1 3 125 
. 2 3 0 . 2 2 4 . 2 5 4 . 2 2 4 . 4 0 , 6 , 1 7 . 3 2 , 0 , 2 5 
, 2 0 9 2 0 1 1 7 . 3 2 
9 0 7 0 DATA 7 , 2 5 , 2 0 9 , 2 0 1 . 2 2 9 , 2 1 3 . 1 
- , 1 3 6 , 2 5 5 , 6 . 3 , 7 3 • 2 6 . 1 6 9 , 1 1 9 , 3 6 . 1 
9 , 1 6 . 2 4 6 . 2 0 9 
9 0 3 0 DATA 2 2 5 , 2 0 1 , 1 2 4 . 2 0 3 , 1 6 3 . 2 0 
3 . 6 3 , 2 0 3 . 6 3 , 2 0 2 . 6 3 . 1 0 3 . 2 1 3 . 1 7 . 0 , 
3 8 . 2 5 . 2 0 9 . 2 0 1 , 1 2 5 
9 0 9 0 DATA 2 3 0 . 3 1 . 2 5 4 . 3 1 , 3 2 , 6 . 6 2 , 
0 , 2 0 3 , 1 9 9 , 1 3 . 2 0 1 , 1 6 7 . 3 2 , 6 . 6 2 . 0 , 2 
0 3 . 2 0 7 , 1 3 
9 1 0 0 DATA 2 0 1 , 2 2 9 . 2 0 5 , 6 7 , 1 3 1 . 2 0 5 

, . 1 2 6 , 1 3 1 . 1 2 6 , 2 5 4 . 6 . 2 2 5 . 3 2 , 1 7 . 2 2 9 
. 2 0 5 . 3 8 . 1 3 1 , 2 0 5 126 

9 1 1 0 DATA 1 3 1 , 1 2 6 . 2 5 4 , 2 , 2 2 5 , 4 0 . 4 
, 2 0 5 . 2 2 3 . 1 3 1 2 0 1 . 2 2 9 . 2 0 5 . 6 7 , 1 3 1 , 
2 0 5 , 1 2 6 , 1 3 1 . 1 2 6 2 5 4 
9 1 2 0 DATA 6 , 2 2 5 2 0 0 , 2 2 9 , 2 0 5 , 8 3 , 1 
3 1 , 2 0 5 . 1 2 6 . 1 3 1 126 , 2 5 4 , 2 . 2 2 5 . 1 9 2 
. 2 0 5 . 2 4 0 . 1 3 1 . 2 0 1 . 2 0 5 
9 1 3 0 DATA 1 7 , 1 3 2 , 2 3 0 , 3 , 4 0 , 2 4 9 . 2 5 
4 . 1 , 3 2 . 2 3 , 6 2 . 0 , 2 0 3 . 2 2 3 , 1 8 , 2 0 1 . 2 0 
5 1 7 , 1 3 2 . 2 3 0 
9 1 4 0 DATA 3 , 4 0 . 2 4 9 . 2 5 4 , 1 . 3 2 , 6 , 6 2 
, 0 . 2 0 3 . 2 1 5 , 1 3 , 2 0 1 . 2 5 4 , 2 , 3 2 , 6 . 6 2 . 
0 , 2 0 3 
9 1 5 0 DATA 1 9 9 . 1 3 . 2 0 1 , 6 2 . 0 . 2 0 3 . 2 0 
7 , 1 8 . 2 0 1 , 2 2 9 , 4 2 , 3 3 , 1 3 2 , 3 5 , 1 2 6 . 7 1 
. 2 3 0 6 3 . 1 0 3 , 3 4 
9 1 6 0 DATA 3 3 , 1 3 2 . 1 2 0 , 2 2 5 , 2 0 1 . 0 . 0 
, 0 . 2 5 5 . 2 5 5 

Outlaw 
Chris Colley, 
Cambridge, • • • • • 
Cambridgeshire. 

THE IDEA is to get from your hideout at the 

bottom of the screen to the castle at the top, steal 

some gold and return with it to your hideout. 

In between, you have to negotiate the changing 

doorways in the outer walls and avoid the patrol-

ling guard. You have to make the trip 12 times 

in all and each time the game gets slightly faster. 

You may wait in a doorway for a passage to 

clear and in this time you may find the gap 

changes and a wall is built on top of you. You 

may use this to your advantage since, when you 

move, there will be two gaps in that wall until 

the next change. He careful not to forget your 

position while you're hidden though. 

To enter the program you will need a Rem of 

1304 bytes. 

Enter the code, delete the hcxloader, enter the 

Basic from program 1 and run. And there it is. 

The machine code may be stopped at any time 

by pressing shift with P, 0, Newline or Space. 

I f the game is too fast, the speed may be changed 

by Poking 17480. This is initially set at 16 and 

the delay is caused by the computer counting up 

to 

(PEEK 17480 — SCORE) x 256 

Therefore, a number lower than 16 makes the 

game virtually unplayable in the later stage, while 

a number higher than about 30 makes it tediously 

slow in the early stages. I f you require a chal-

lenge, cut your number of lives by Poking 17435 

with the number of lives you require. 

The hex loader. 
i l R E M HEXLOADEP FOR 

10 PP I N T " S T A R T ADDRESS" 
2 0 INPUT 5 
3 0 P R I N T " F I N I S H ADDRESS" 
4 0 I N P U T F 
5 0 FOP N=S TO F STEP 8 
6 0 LET T =0 
7 0 P R I N T N ; " - " ; 
3 0 INPUT A$ 
9 0 P R I N T A S ; ' = " , 

1 0 0 INPUT TOT 
1 1 0 P R I N T TOT 
1 2 0 LET 1 = 0 
1 3 0 e 0 P K = 1 TO LEN AS STEP 2 
1 4 0 LET 0 = ( C O D E A $ < K t - 2 3 > * 1 6 + C0 

DE A $ l K + l ) - 2 8 
1 5 0 L E T T =T+C 
1 6 0 POKE N + Z . C 
1 7 0 LET Z =2 + 1 
1 3 0 NEXT K 
1 9 0 I F TOT =T THEN GOTO 2 2 0 
2 0 0 P R I N T "ERROR - PLEASE INPUT 
A G A I N " 
2 1 0 GOTO 6 0 
2 2 0 NEXT N 

The Basic program. 
l l L E T H I = 0 
5 FAST 

10 CLS 
2 0 POKE 1 6 4 1 5 
3 0 P R I N T " • • • • • • 
4 0 P P I N T " 

< § ft ~ > R I N T 

SO PR 
• • I 

>RINT 
- - J ! " " 0 P R I N T 

3 0 LET 2=PEEK 1 6 3 9 6 + 2 5 6 + P E E K 1 
6 3 9 7 

9 0 POKE Z + 1 , 2 0 0 
1 0 0 POKE Z + 6 7 , 2 0 0 
1 1 0 POKE Z + 1 3 3 , 2 0 0 
1 2 0 P R I N T — 

P R I N T | 
• I 
• ' J 

FOR <H =9 
1 5 0 FOP 
1 6 0 P R I N T 

1 7 0 NEXT A 
1 8 0 P R I N T 

1 9 0 P R I N T 

i r 
TO 2 0 

AT A . 0 ; • I I I • ' ; AT A , 2 9 ; 

I l k 

2 1 0 GOSUB 2 5 0 
2 2 0 P R I N T AT 1 0 , 1 1 ; " 1 I N F O , A 

T 1 3 , 1 1 ; " 2 K E Y S " ; A T 1 6 , 1 1 " 3 
P L A Y " ; A T 1 9 . 1 1 ; - 4 Q U I T " 
2 2 5 SLOW 
2 3 0 GOTO 2 3 0 +""0 * ( I N K E Y S = " 1 " ) + 1 7 

0 - >. INKEYS = " 2 " ) + 2 7 0 * < INKEY $ = " 3 " ) + 
6 0 + ( I N K E Y $ = " 4 " • 

2 4 0 GOTO 2 3 0 
2 5 0 f q r A = 9 TO 2 0 
2 6 0 P R I N T AT A , 3 ; " 

2 7 0 NEXT A 
2 3 0 RETURN 
2 9 0 STOP 
3 0 0 GOSUB 2 5 0 
3 1 0 P R I N T AT 10 . 4 , "YOUR TASK I S 
TO ROB T H E " TAB l l . " , " : T A E 4 , ' S 

H E R I F F S GOLD AND T A K E " ; T A E 5 TA 
B 4 . " I T YOUR HIDEOUT I N " . T A B 
5 . T A B 4 . " T H E WOODS.THE PACE HOTS 
" : TAE- 5 , TAB 4 , "UP EACH T I M E YOU 
S U C C E E D . " 

3 2 0 I F I N K E . T H E N GOTO 3 2 0 
3 3 e GOSUB 2 5 0 
3 4 0 P R I N T AT 10 . 4 : "THE PASSAGE 5 
ARE G U A R D E D " . T A E 5 ; T A B 4 . " S O ST 

AY ON YOUP T 0 E 5 . Y O U " , T A E 5 . T A B 4 
, " H A U E 10 L I V E S AND M U S T " , T A B 5 
TAB 4 ; " M A K E 12 T P I P S I N A L L . ' . T A 
B 5 ; TAB 4 . " ® f i B W H 1 " 

3 5 0 I P I N K E Y $ a " THEN GOTO 3 5 0 
3 6 0 GOTO 2 1 0 
4 0 0 GOSUB 2 5 0 
4 1 0 P R I N T A ^ 1 0 . 1 5 , " S H " • T A B 1 1 

" 1 2 3 4 5 6 7 8 9 0 " , TAB 9 , TAE 3 . _JB|C1-IEP 
TAB 9 , TAB 8 ; " • R S D F G 

AT 1 7 1 1 , " Z X C U B N M . f " ; 

The hex dump. 

THEN GOTO 4 2 0 

Y U I i 
H J K L j 

- A E 1 4 . 
4 2 0 I F 
4 3 0 GOTO 2 1 0 
5 0 0 RAND 
5 1 0 L E T L=USP 1 7 3 9 4 
5 2 0 L E T S =PEEK 1 6 4 4 7 
5 3 0 P R I N T AT 2 3 . 1 0 . "PRESS A KEY 

" . A T £ 3 . 1 0 
5 4 0 I F I N K E Y $ = " " THEN GOTO 5 3 0 
5 5 0 POKE 1 5 4 1 3 2 
5 6 0 CUS  
5 7 0 P R I N T TAB 1 1 : ' 3 2 5 P M B ^ , A 

B l i ; " " 
5 3 0 P R I N T , . , , S C O P E a " ; 5 
5 9 0 I F H I 5 THEN GOTO 6 2 0 
6 0 0 P R I N T , , . , ' A NEW H I - S C O R E . ' 

. . " P L E A S E I N P U T V OUR N A M E . " 
6 1 0 INPUT H $ 
6 1 5 LET H I = 5 
6 2 0 P R I N T , , , ' H I - S C O R E = " ; H I , " 

® Y  

630 PRINT AT 2 1 , 10; " f f i H E 

>00 TP I N T 

6 4 0 I F I N K E Y $ = ' 
6 5 0 GOTO 5 
7 0 0 SAUE " O U f i " 
7 1 0 PUN 

THEN GOTO 6 4 0 

1 6 5 1 4 - 0 7 0 7 0 7 0 7 0 7 0 7 0 3 0 3 
1 6 5 2 2 - 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 
1 6 5 3 0 - 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 
1 6 5 3 8 - 0 3 0 3 3 4 3 4 3 4 3 4 3 4 3 4 
1 6 5 4 6 - 7 6 0 5 3 5 3 0 3 0 8 0 0 0 0 0 
1 6 5 5 4 - 0 0 0 0 0 0 0 0 0 0 0 2 8 1 3 1 
1 6 5 6 2 - 3 1 8 2 3 2 3 2 0 1 0 0 0 0 0 0 
1 6 5 7 0 - 0 0 0 0 0 0 0 0 8 0 8 0 8 0 0 5 
1 6 5 7 3 - 3 5 7 6 0 5 3 5 3 0 3 0 8 0 0 0 
1 6 5 8 6 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 
1 6 5 9 4 - 3 0 8 0 8 0 3 0 8 0 0 0 0 0 0 0 
1 6 6 0 2 - 0 0 0 0 0 0 0 0 0 0 3 0 8 0 8 0 
1 6 6 1 0 - 0 5 8 5 7 6 0 5 3 5 3 0 3 0 3 0 
1 6 6 1 3 - 8 0 8 0 8 0 3 0 3 0 8 0 8 0 3 0 
1 6 6 2 6 - S 0 3 D S D 3 D 3 D 3 0 3 0 8 0 
1 6 6 3 4 - 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 
1 6 6 4 2 - 8 0 0 5 3 5 7 6 0 5 3 5 8 0 3 0 
1 6 6 5 0 - 3 0 3 0 3 0 3 0 3 0 3 0 8 0 3 0 
1 6 6 5 3 - 3 0 3 0 8 D 8 D 8 D 3 D S 0 8 0 
1 6 6 6 6 - 3 0 8 0 3 0 3 0 3 0 3 0 3 0 3 0 
1 6 6 7 4 - 3 0 8 0 0 5 5 5 7 6 0 5 8 5 3 0 
1 6 6 8 2 - 3 0 8 0 3 0 3 0 3 0 8 0 8 0 3 0 
1 6 6 9 0 - 8 0 8 0 3 O 3 D 3 D 8 D 8 D 3 O 
1 6 6 9 3 - 3 0 3 0 3 0 3 0 3 0 8 0 3 0 3 0 
1 6 7 0 6 - 8 0 8 0 8 0 0 5 8 5 7 6 0 5 0 0 
1 6 7 1 4 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 5 7 2 2 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 6 7 3 0 - O0O0OOOO00O0O0OO 
1 6 7 3 3 - 0 0 0 0 0 0 0 0 0 0 8 5 7 6 0 5 
1 6 7 4 6 - 3 A 3 A 3 A 3 A 3 A 3 A 3 A 3 A 
1 6 7 5 4 - 3 A 3 A 3 A 3 A 3 A 0 0 3 A 3 A 
1 6 7 6 2 - 8 A 8 A 3 A 3 A 6 A 3 A 3 A 3 A 
1 6 7 7 0 - 3 A 8 A 3 A 3 A 3 A 3 A 3 5 7 6 
1 6 7 7 3 - 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 6 7 6 6 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 6 7 9 4 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 6 3 0 2 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 5 
1 6 8 1 0 - 7 6 0 5 3 A 5 A 3 A 3 A 3 A 3 A 
1 6 6 1 3 - 3 A 3 A 3 A 3 A 3 A 3 A 3 A 8 A 
1 6 3 2 6 - 3 A 3 A 6 A 0 0 3 A 3 A 3 A 3 A 
1 6 3 3 4 - 3 A 3 A 5 A 3 A 3 A S A 8 A 8 A 
1 5 3 4 2 - 3 5 7 6 0 5 0 0 0 0 0 0 0 0 0 0 
1 6 8 5 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 6 8 5 3 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
16866 - 0000000000000000 
1 6 8 7 4 - 0 O 3 5 - 6 C 5 5 A 3 A 8 A 3 A 
1 6 3 3 2 - 3 A 3 A 5 A 3 A 3 A 0 0 3 A 8 A 
1 6 3 9 0 - 3 A 3 A S A S A 3 A 3 A 3 A S A 
1 6 3 9 3 - 8 A 3 A 5 A 5 P 3 A 3 A S A 5 A 
1 6 9 0 6 - 8A8A357"c 0 5 0 0 0 0 0 0 
1 6 9 1 4 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
. 1 6 9 2 2 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• 1 6 9 3 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 6 9 3 3 - 0 0 0 0 0 0 3 5 7 6 0 5 8 A S A 
1 5 9 4 6 - 3A8A5A5-A3 A3 A3A3A 

1 6 9 5 4 - 3 A 3 A 5 A 3 R 3 A 3 A 6 A S A 
1 6 9 6 2 - 6 A 5 A 0 0 3 A 3 A 3 A 8 A 3 A 
1 6 9 7 0 - 3 A 3 A 3 A 3 A 3 5 7 6 0 5 0 O 
1 6 9 7 3 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 6 9 3 6 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 6 9 9 4 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 - 0 0 2 - 0 0 0 0 0 0 0 0 0 0 5 5 7 6 0 5 
1~01O - 3 A 3 A 3 A 3 A 3 A 8 A O 0 5 A 

a 43 

a 24 

s 24 

s 798 

a 640 

a 260 

a 520 
a 339 
a 773 

a 128 
s 640 

= 334 

a 778 
a 1024 

a 1076 

a 1024 

a 778 
a 1024 

a 1076 
a 1024 

a 773 

z 1024 

s 1076 

a 1024 

s 645 
s 0 

= 0 

a 0 

s 256 

a 1104 
a 966 
a 1104 
— 1079 
a S 
a 0 

a 0 

a 133 
a 951 
a 1104 

a 966 
a 1104 

a 256 
a 0 
a 0 

a 0 
- S O S 
a 966 
a 1104 

a 1104 

a 532 

a 0 

a 0 

a 0 

a 532 
a 1104 
a 1104 

a 966 
a 608 

a 0 

= 0 
a 0 

a 256 
a 966 
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SOFTWARE /St 
The hex dump. 17282 _ 8132333383338383 a 1045 17562 _ 

17290 - 3383833381828383 a 1045 17570 -

17013 _ OHSHOAohcmohomSM a 1104 17293 - 3 3 3 3 8 1 3 2 8 3 8 3 8 1 7 6 2 1030 17576 _ 
17026 _ 3ft8ft3ft3A8ASA3A3ft a 1104 17306 - FFE9002E 016001RF a 317 17566 -

1-034 _ 3ft3ft3ft3ft3»8fiS576 a 1079 17314 - 01F1O10R014C018E a 473 17594 
17602 17042 _ 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 5 17322 - 01D0012H3240545D a 543 
17594 
17602 

17050 _ 0000000000000000 a 0 17330 - 2929192929291922 a 289 

17594 
17602 

1705S _ OOOOOOOOOOOO000O = 0 17338 - 32407CC9CDAD43E6 s 1114 17610 -

17066 0000000000000085 a 133 17346 - 0EFE09F0C69B6F26 a 1019 17616 
17626 

-

17074 _ 7605000081820000 - 382 17354 - 435E23562ROC4019 a 425 
17616 
17626 — 

17082 _ 0000318200000000 _ 259 17362 - E5061E368R2310FB a 759 17634 -

17090 _ OOOOOOOC00008182 a 259 17370 - CD AC-43E6 I F FE1DF2 a 1231 17642 -

17098 _ 0000000081820000 = 259 17378 - C-A435F 3E0057E119 a 779 17650 -

17106 - 8576050081808082 - 771 17386 - 77C90B7cB120FBC9 a 1112 17658 _ 
17114 - 0000313080520087 s 650 17394 - 0182402ftOC4O230ft a 358 17666 

' 17^74 
17682 
17690 
17698 
17706 
17714 

17122 _ 3383830904008180 — 663 17402 - FEFF2804-70318F6 a 945 
17666 

' 17^74 
17682 
17690 
17698 
17706 
17714 

17130 _ 8032000081808082 = 773 17410 3E0O323C 40323O4O a 411 

17666 
' 17^74 
17682 
17690 
17698 
17706 
17714 

17138 _ 0 0 3 5 7 6 0 5 8 5 8 0 8 0 8 0 s 773 1741c - 323E4032 3F402A0C a 407 

17666 
' 17^74 
17682 
17690 
17698 
17706 
17714 

— 

17146 _ 3005358080808005 a 783 17426 - 40117-0219224040 a 389 

17666 
' 17^74 
17682 
17690 
17698 
17706 
17714 

— 

17154 _ 8500000000058580 a 399 17434 - 3E093242402A0C4O a 369 

17666 
' 17^74 
17682 
17690 
17698 
17706 
17714 

— 

17162 _ 8 0 3 0 3 0 0 5 3 5 6 0 3 0 3 0 a 906 17442 — 1143021922434036 a 330 

17666 
' 17^74 
17682 
17690 
17698 
17706 
17714 

— 

17170 _ 8 0 0 5 6 5 7 6 0 5 0 0 3 4 3 0 a 649 17450 - B42R4O403R4240C6 a 736 

17666 
' 17^74 
17682 
17690 
17698 
17706 
17714 — 

17178 _ 800-000084808007 s 530 17458 — 1C77C3BC442A3040 a 781 17722 -

17156 _ 0 0 5 5 0 0 0 0 0 0 0 0 0 5 0 0 - 138 17466 - 3CFE10CCBE43323D a 902 17730 -

17134 _ 6 4 8 0 3 0 0 7 0 0 0 0 8 4 3 0 - 655 17474 - 403A3F40473E1090 a 542 17738 -

17202 _ 3007003S76050000 a 391 17482 - 470E00CCEC43CDBB a 935 17746 -

1~210 _ 8505000000008505 - 276 17490 - 027CFEFCC87D2F6F a 1115 17754 -

17218 _ 0000350000000005 - 138 17498 - E681250511210018 a 478 17762 -

1-226 _ 0000850500000000 - 138 17506 - 1C70E61828051 IDF a 692 17770 -
17234 _ 8 5 0 5 0 0 0 0 8 5 7 6 0 5 0 0 = 394 17514 - F* 1612 7DE6 602805 a 793 17778 _ 
1-242 _ 0085050000000085 - 271 17522 - 11010013087DE606 a 411 17786 _ 
17250 - 0 5 0 0 0 0 0 2 0 3 0 3 0 3 0 3 — 19 17530 - 282111FPFF2R4340 a 773 17794 

17802 
17810 

17253 - 0100008505000000 a 139 17538 - 197EFE00280RFE3D a 850 
17794 
17802 
17810 17266 _ 0085050000857632 - 519 17546 - 286CFE09287f t1806 a 608 

17794 
17802 
17810 

17274 - 8383813233838333 a 1045 17554 - 2ft4340 36001936B4 a 436 

17794 
17802 
17810 

2243403ft3C40CB47 621 
C237442ft45403600 = 5 4 6 

237EFEO0200836SB = 643 
224540C32744FEB4 = 919 
2813CDAD43E606C6 = 938 
ft56F26435E23562ft = 638 
0C4O1918DC368B01 = 539 
003OCDEC43360O3R = 668 
42403DFEFFC83242 = 1016 
40363E4OCB47CA1F a 755 
442A4-40368D3E00 = 502 
323E40-I 2 1F443A3E a 590 
40CB47C29C'443C32 = 867 
3E40224740C39244 = 704 
3A3E40CB47CA9D44 = 835 
2A434036001919E5 a 506 
197EFE0O200EE119 • 701 
36B401O004CDEC43 a 747 
36O015EB11FFFFE1 a 1065 
E5197EFE0O2O0EE1 a 905 
1936B401O004CDEC = 705 
43360013E5E1E536 a 888 
8D3O3F4O3C323F40 a 563 
FE0C2O03E100C911 a 744 
O100E1E5197EFE00 a 860 
200EE11936B40100 a 531 
O4CDEC43360018EB a 825 
01DPF e E IE5197EFE = 1338 
0020OEE11936B401 a 5 31 
0004CDEC43360018 a 590 
EBE12A454036003E a 751 
00323E40C31F44 a 470 

Easy key $20 
Andrew Breen, 
Paisley. 
THIS PROGRAM al lows all the keys on the 

Vic-20's keyboard to be def ined except the 

Shift, C B M logo key and the Restore keys. It 

gives a sort o f one touch entry system as on 

such machines as the E lectron and Spec t r um . 

Each key can be p rog r ammed w i th u p to 

eight characters, wh i ch can be ord inary 

characters or can be control characters. T h e 

figure shows what the keys are current ly pro-

grammed wi th : to change t hem , you wi l l have 

to program them in order depend i ng on what 

key by us ing the values on page 179 on the 

Programmer's Reference gu ide , or the table 

below. 

The program takes u p 768 bytes o f memory 

and is totally relocatable, so it can be used on 

any Vic-20. Y o u are asked to enter the Page 

n u m b e r o f the program. T h e program has 

been designed to fit f rom the start o f one page 

right to the end o f the th i rd page. T o work out 

the page n u m b e r and d iv ide it by 256 and take 

the whole n u m b e r part to the result. M a k e 

sure that the area o f memory is protected f rom 

the Basic program and variables by lower ing 

the memory . 

Value Key Valu-

e Key Valu-

e Key Valu-

e Key 

0 1 16 n o n e 32 Spa-

ce 48 Q 

1 3 17 A 33 Z 49 E 

2 5 18 D 34 c 50 T 

3 7 19 G 35 B 51 U 

4 9 20 J 36 M 52 0 

5 + 21 L 37 53 @ 

6 £ 22 » 38 n o n e 54 

7 DEL 23 • — 39 fl 55 f5 

8 24 STO-

P 40 n o n e 56 2 

99 W 25 n o n e 41 S 57 4 

10 R 26 X 42 F 58 6 

11 Y 27 V 43 H 59 8 

12 I- 28 N 44 K 60 0 

13 P 29 45 61 — 

14 x 30 / 46 62 HO-

M E 

15 RET-

U R N 31 47 f3 63 f7 

N o key g ives 64. 

Start address is the page numbe r mu l t i p l i ed 

by 256 p lus 75. Therefore use: 

Use S Y S (page number )x256 + 75 

I n the data statements, use the left arrow 

character ( '— ' ) to represent return for direct 

c ommands , c.g List and R u n . 

READY. 

8 REM M M I I M M M I M 

1 REM * CTRL KEV « 

2 REM * KEYWORD » 

3 REM * AND • 

4 REM * KEY BOARD • 

5 REM * EXPANSION • 

6 REM * ROUTINE • 

7 REM * V . 2 • 

8 REM * <C> 1 9 8 5 • 
9 REM * A . R . B R E E N « 18REM * * * * 
« * * * • • • * * • • 

18 PR INT " L A " ; 

28 INPUT'OHAT 1AGE" ; P D=P*256 

38 F0RT=8T085 READM* G0SUB186 PO 

KED + T,M NEXTT 

48 POKED+31, P + l POKED+58, P+2 P0K 

ED+81,P 

38 F0RF=8T063 READS* R*«CHR*<8> 

S*=S*+R*+R*+R*+P*+R*+R*+R*+R* 

68 F0RT=1T08 A»ASC(M I D * < S * , T , 1 ) ) 

IFA=95THENA»13 

78 P0KED+255+F*8+T,A 

88 NEXTT,F 

99 END 

188 H=ASC <LEF T* V M* , 1 ) ) :H l=<H-48> 

*16 : IFH>57THENHl= (H-55> * 1 6 

118 H=ASC<PI GHT* < M * , 1 ) ) :H2=<H-48 
) IFH>57THENH2=<H-55> 

128 M=H1+H2 

138 RETURN 

2 8 8 DATA A D , 8 D , 8 2 , 2 9 , 8 4 , F 8 , 2 8 , A 5 
, 0 5 . C 3 . F B . F 8 , 2 2 , 0 9 , 4 8 

218 DATA F 8 , I E . 8 5 , F B . 0 9 , 2 8 , 1 8 , I B 
. 8 A . 8 A . 8 A , A A , A 8 , 8 8 . B D 

228 DATA 8 8 , F F , 0 9 , 8 8 , F 8 , 8 9 , 9 9 , 7 7 
. 8 2 . 0 8 . E 8 , 0 8 , 8 3 . D 8 . F 8 

238 DATA 8 4 , 0 6 . 4 0 , B F , E A , 8 A , 8 A , 8 A 
, A A . A 8 . e e . B D . 8 8 F F . 0 9 

2 4 6 DATA 8 8 , F 6 . E E , 9 9 , 7 7 , 6 2 , 0 8 , E 8 

, 0 6 , 6 8 . D 6 . F 6 . 1 8 , 9 6 . E 2 
256 DATA A 9 , 6 8 . 8 D , 1 4 , 6 3 , A 9 , F F , 8 D 

. 1 3 . 8 3 , 6 8 

388 DATA »» " 
316 DATA " B " , " • • , ?FPE (8)«- , SYS .OP 

EN 

326 DATA RESTORE*-, RUN, G0SUB, 0 
0NT+-

3 3 8 DATA RE TURN*-. " " , PEEK , END*-, NE 
XT 

3 4 8 DATA R E A D , S P O C , C H R t , I N P U T * , R 
UN*-

338 DAT* L I S T . V E R I F Y * - , S T E P . S T 
O P , P R I N T , I N P U T 

3 6 8 DATA M " , L IST«-,LOAD, THEN , TO 
378 DATA PR INT* . " " , ?T IME**-, " " , SA 

VE * 
388 DATA F O R . D A T A , T A B < , A S C , I F 
398 DATA ^STATUS*-. POKE , CLOSE , CLR 
•-.REM 

488 DATA GET ,GOTO ,WA IT ,GET* , • • « 
418 DATA " " , » » , " » , « " i C M D 

428 REM * » * * * * « • • * * * • 

4 21 REM iSTART A D D . - * 
422 REM *PAGE*256+75* 
4 2 3 REM * TO STOP * 
424 REM * RUN STOP * 

4 2 5 REM * AND * 

426 REM * RESTORE * 
4 2 7 REM * * » * • * * * » * • « * 
READY. 

Screen Dump 
L W Tomlin, 
New Southgate, 
London. qmr 
THE IMPLEMENTAT ION o f RS-232 on Interface 

1 is fairly good, for printers at least, but it can 

be quite a tricky business to transfer the screen 

to it. The machine-code routine here will d o this 

by add ing two new commands . 

First o f all type the numbers in the hex d u m p 

into the hex-loader provided, stopping with " * 

T h e n save the code with 

SAVE *"M";1;"copycode" C O D E 32768,213 

Tha t done enter 

O P E N # 3,"B":FORMAT "B"x 

where x is the correct baud rate for your printer. 

N o w enter 

R A N D O M I Z E U S R 32768 

and you have two new commands at your dis-

posal. 

The first one is Copy $ which will send a com-

pacted picture o f the screen to the printer. T h e 

second Copy # gives a picture twice this size 

and is ideal for cassette covers, etc. T h e routine 

is ful ly relocatable so i f you loaded the code to 

40000 then type 

(continued on next page) 
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SOFTWARE 
(continued from previous page) I not go into the printer bufler as it uses this itself. I has been opened before calling the code. It can 

The routine works with any printer that uses take quite a while to print the screen at the lower 

RANDOMIZE USR 40000 Epson-type control codes such as the cheap baud rates but only takes about a minute at 

to set up the new commands. The routine must | Brother range. Make sure that the 44 B " channel higher speeds. 

The hex loader. 

10 
- 4 5 - ( 

) - 4 8 -

20 
3 0 

4 0 

5 0 

60 
7 0 

8 0 

9 0 

+ 2 
100 
110 
120 
1 3 0 

T t 

1 4 0 

e r r o 

1 5 0 

1 6 0 

D E F F N h ( h $ ) = 1 6 * ( C O D E h $ ( l > 

7 A N D h $ ( 1 ) > " 9 " ) ) + C 0 D E h $ ( 2 

( 7 AN D h $ ( 2 ) > " 9 " ) 
I N P U T " S t a r t " ; s 

I N P U T " F i n i s h " ; f 

F O R n = s T O f S T E P 8 

L E T t O t = 0 : P R I N T n ; " : " ; 

I N P U T h $ : P R I N T h $ ; 

L E T X = 0 

F O R b = 1 T O L E N h $ S T E P £ 

L E T 2 = F N h ( h $ ) : L E T t O t = t O t 

P O K E n + X , 2 

L E T h $ = h $ ( 3 T O ) : L E T X = X + 1 

N E X T b 

P R I N T 
> i 

I N P U T t : P R I N 

I F t O t O t T H E N P R I N T " i n p u t 

r - t r y a g a i n " : G O T O 5 0 

N E X T n 

R E M e n t e r S T O P t o s t o p 

Header program. 

5 O P E N » 3 , " b " : F O R M A T " b " . 9 6 0 

0 
1 0 C L E A R 3 2 7 6 7 

2 0 L O R D " " C O D E 3 2 7 6 8 

3 0 R A N D O M I Z E U S R 3 2 7 6 8 

4 0 C L S 

5 0 P R I N T ' C O P Y $ ' a n d 

' C O P Y n a r e n o w a v a i 

t a b l e " 

Hex dump. 

3 2 7 6 3 
3 2 7 7 6 
3 2 7 8 4 
3 2 7 9 2 
3 2 8 0 0 
3 2 3 0 3 
3 2 8 1 6 
3 2 8 2 4 
3 2 8 3 2 
3 2 8 4 0 
3 2 8 4 8 
3 2 3 5 6 
3 2 8 6 4 
3 2 5 7 2 
3 2 8 8 0 
3 2 3 6 3 
3 2 8 9 6 
3 2 9 0 4 
3 2 9 1 2 
3 2 9 2 0 
3 2 9 2 8 
3 2 9 3 6 
3 2 9 4 4 
3 2 9 5 2 
3 2 9 6 Q 
3 2 9 6 3 
3 2 9 7 6 

2 1 0 C 0 0 0 9 E 5 C F 3 1 E 1 
2 2 B 7 5 C C 9 F E 3 1 C 2 F 0 
O 1 3 E 4 6 3 2 B 0 5 C D 7 2 0 
0 0 F E 2 3 2 3 0 A F E 2 4 C 2 
F 0 0 1 3 E 4 C 3 2 B 0 5 C D 7 
2 0 0 0 C D B 7 0 5 3 E 0 3 D 7 
© 1 1 6 3 E1B D 7 1 0 0 0 3E 
4 1 D 7 1 0 0 0 3 E 0 4 D 7 1 0 
0 0 3 E 0 D D 7 1 0 0 0 3 E 0 A 
D 7 1 0 0 0 0 6 0 0 0 E 0 0 D D 
2 1 0 0 5 B 7 9 C E 3 F 6 F 7 8 
E 5 3 0 0 F 6 7 7 8 E 6 0 E 0 7 
0 7 0 7 0 7 B 5 6 F 7 8 E 6 0 1 
0 7 0 7 B 4 F 6 4 0 6 7 C 5 0 6 
0 8 E 5 1 6 0 0 3 E 0 8 4 E 5 8 
C B 3 9 1 D 2 0 F B C B 1 2 2 4 
3 D 2 0 F 3 7 A D D 7 7 0 0 D D 
2 3 E 1 1 0 E 5 C 1 0 C 0 C 7 9 
F E 4 0 3 8 B F C 5 3 E 1 B D 7 
1 0 0 0 3 A B 0 5 C D 7 1 0 0 0 
R F D 7 1 0 0 0 3 E 0 1 D 7 1 0 
0 0 2 1 0 0 5 B 0 6 0 0 7 E D 7 
1 0 0 0 2 3 1 0 F 9 3 E 0 D D 7 
1 0 0 0 3 E 0 H D 7 1 0 0 0 C 1 
0 4 0 4 7 8 F E 3 0 3 8 8 6 3 E 
1 B D 7 1 0 0 0 3 E 3 2 D 7 1 0 
0 0 C 3 C 1 0 5 0 0 0 0 0 0 0 0 

= 7 6 4 
= 1 2 4 7 
= 7 0 3 
= 3 2 3 
= 9 1 2 
= 7 0 5 
= 4 0 5 
= 5 9 3 
= 3 7 8 
= 4 7 2 

= 7 6 7 
= 6 6 4 
= 3 1 0 
= 4 9 5 
= 3 2 9 
= 1 0 1 9 
= 8 4 3 
= 1 0 6 6 
= 5 7 3 
= 7 0 0 
= 4 7 1 
= 606 
= 5 1 2 
= 6 3 2 
= 601 
= 3 9 3 

Key Helper 
Colin Newcombe, A L ^ n 
Sudbury, mSV®" 
Suffolk. ^ ^ , i M r • i < M , 

THIS PROGRAM defines most of the keys, A-Z, 

to print whole Basic keywords without affecting 

the numeric keypad. The program uses less than 

IK of memory. 

In the CPC-464 User Guide, there is a para-

graph of key defining which tells you very briefly 

about the numeric keypad which can be used as 

function keys — this makes 12 function keys, key 

numbers from 128-139. 

The other 20 function keys are not mentioned 

and are left out of the user guide. The program 

which I have written uses these 20 and leaves 

the numeric keypad alone so it can be used as 

normal because many people use the keypad for 

entering Data than using the normal top row 

number keys. 

I have made it as easy as possible to remember 

which key prints which keyword. The keywords 

are called bv pressing Control and a Kev: 

A = AFTER L = LOCATE 
B = BORDER M = MODE 
c = CHR$( N = NEXT 
D = DATA P = PRINT 
E = ELSE R = RETURN 
F = FOR S = SYMBOL 
G = GOSUB T = T H E N 
H = HEX$( U = UPPERS 
1 = INKEYS V = VAL( 
K = KEY W = W H I L E 

As you can see, it is very easy to remember 

which keywords each key prints. I f this sounds 

complicated then I suggest you sell your micro! 

I have tried to use the most commonly used 

keywords. All of the keys can be reset to normal 

by: 

CAL &BB00 

Using this very short program you can speed 

up programming and make typing in listings 

easier and much quicker. 

100 REM ****************** 
110 REM *** Key Helper *** 
120 REM * Colin Newcombe * 
130 REM ***** 3—6—85 ***** 
140 REM * Software File. * 
150 REM ****************** 
160 REM 
170 REM - Loop to define KEYS -
180 REM 
190 FOR big- key7.= 140 TO 159 
200 READ message*,1etter*,key.number% 
210 1 ower •/.=ASC (LOWER* (letter*)) 
220 upper 7.=ASC (UPPER* (1 et ter *) ) 
230 KEY DEF key. number1 , 1 ower'/., upper7., bi g . key% 
240 KEY big. key "A, message* 
250 NEXT big. key/£ 
260 REM 
270 REM - DATA for key defining — 
280 REM 
290 DATA "AFTER ",A,69,"BORDER ",B,54 
300 DATA "CHR*( " , C ,62,"DATA ",D,61 
310 DATA "ELSE ",E,58,"F0R ",F,53 
320 DATA "GOSUB ",G,52,"HEX*<",H,44 
330 DATA "INKEY*",I,35 
340 DATA "KEY ",K,37,"LOCATE ",L,36 
350 DATA "MODE ",M,38,"NEXT",N,46 
360 DATA "PRINT 41 , P, 27 
370 DATA "RETURN",R,50,"SYMBOL ",S,60 
380 DATA "THEN",T,51,"UPPER*",U,42 
390 DATA "VAL<",V,55,"WHILE ",W,59 
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CLASSIFIED Contact: Susan Platts 
ADVERTISEMENT RATES Copy Dote July 29th 

L i n a g e : 60p per w o r d 
(Min 20 w o r d s ) 
Box No: £7.00 extra 
Linage a d v e r t i s e m e n t s a r e 
p repayab le a n d t h e o r d e r f o r m 
publ ished in th is sec t i on shou l d 
be c o m p l e t e d a n d r e t u r n e d 
w i th r e m i t t a n c e . C red i t C a rd 
faci l i t ies a r e a v a i l a b l e . 

RATES QUOTED BELOW ARE SUBJECT TO THE ADDITION OF 

Display — ra tes per see ( M i n . 2scc) 

O n e i nse r t i on : £10.00 
Three inse r t i ons : £9.70 
Six inser t ions : £9.50 
T w e l v e i nse r t i ons : £9.00 
Disp lay adve r t i se rs shou l d 
p r e f e r a b l y r e s e r v e space by p h o n e . 

15% VAT. 
Closing date for Classified 
advertisements is the 29th 
July for the September issue. 

Post to 
Your C o m p u t e r , C lass i f i ed 
D e p a r t m e n t , Room H211, 
Q u a d r a h t H o u s e , The Q u a d r a n t , 
Su t ton , Surrey SM2 5AS. 

Britain's Biggest Selling Home Computer Magazine, 
Make your Amstrad User Friendly 

w i t h 

A M S D I S K I 
• The most powerful Amstrad disc 
u l * t y to date 
• With many features including the 
recovery of disc files, that have been 
accidentally or deliberately erased 
• The independent Amstrad review 
says: "For peace of mind, this is a 
utility that no Amstrad disc user 
shotrfd be w i thou t " 

ONLY £9 .95 
All above p/tces include post A 

package, please odd £1 (or overseas 
orders. 

INTERLOCK S E R V I C E S L I M I T E D 
3 7 B N e w Cavendish St reet . 

London W 1 M 8 J R 

ATARI HARDWARE 
Atari 800 XL - Atari 1050 disk drive 

£239 95 
Atari 800XL £79 95 

Atari 1050 £179 95 
A l l p r i c e s i n c l u d e V A T 

p & p is f ree in UK 

Please send cheques/PO's to: 

SJB Disk Supp l ies (Dept YCO) 
11 Ound le Dr ive 
W o l l a t o n Park 

N o t t i n g h a m 
NG8 1BN — — • 

Tel : (0602) 782310 

Z X S P E C T R U M R E P A I R S 
CHECK THESE FACTS 

1. FAST RELIABLE SERVICE 
2. QUALIFIED STAFF 

3. 3 M O N T H GUARANTEE 
+ + FREE POSTER + + 

Send your machine only 
Plus a cheque/PO for CI 9.95 

T o : M I C R O T R I X 
2 4 G t . M o o r St. B o l t o n , BL1 1 N P 

Te l . 0 2 0 4 3 9 8 1 7 6 

MODEM FOR SPECTRUM JTX 

5000 NEW UNUSED £65.00 

Tel : 0983611756 

SPECTRUM SOFTWARE 
Ghastbujlere «8K C 7 W 
KniSN Lore 48K T 7 W 
Mi lch Day 48K CS 75 
SkOt fDe»48X C4S0 
T e c h n o m T w J t W C4 50 

A l t Five FOR C28 OO 
All [H.OTO IIKMKM p i p 

C h w f j c s ' P O s to A G WHlems. i S u s * i Drr.o, 
P«cfcet*i Warmgfcrv C n « h i i » WAS ?RF 

COMMODORE 64 ̶ AMSTRAD ̶ ATARI ̶ MSX OWNERS 

MIDLAND COMPUTER LIBRARY 

NEW SOFTWARE l ibrary for Spec t rum 
100's of t i t les. Send SAE. Camelo t So f tware 
Club. 1 Cac Ymryson Caern, A r fon , 
Gwynedd, Nor th Wales. 727 

SPECTRUM SOFTWARE 
LIBRARY 

Hundreds of Popular Titles 
2 Weeks Hire from 50p including postage 
No Membership Fee. Send for Details to: 
PO Box 63. Bamtead. Surrey SM7 3QT 

fop V 
SOFTWAU* 1 

A l l t h e l a tes t t i t l e s o n c a s s e t t e . d>sc a n d 
cartridge 
2 H i r e y o u r f i r s t g a m o a b s o l u t e l y f ree . 

U p t o C I 7 5 
3 Life membership £6.00. 
•1 H i r e c h a r g e f r o m o n l y £1 2 5 p i p ' o r f u l l 7 d a y s 
5 N o l i m i t t o t h e a m o u n t o f g a m e s y o u c a n h i r e . 

6 A l l g a m e s o r i g i n a l s « v l h f u l l d o c u m e n t a t i o n 
7 G a m e s . B u s i n e s s a n d E d u c a t i o n a l s o f t w a r e . 
8 R e t u r n o f p o s t s e r v i c e 
9 L o w e s t n e w h a r d a n d s o f t w a r e p r i c e s i n t h e U K 

t o J o i n n o w o n 14 d a y m o n e y b a c k g u a r a n t e e 
11 O v e r 1 .200 g a m e s in s t o c k inc. m a n y U K i m p o r t s 

Send Cheque or posit I order tor C6 with your one selection or large SA£ tor further details. 
srarmg m&chme to 

MIDLAND COMPUTER LIBRARY 
[ • S « | 28 Col lege St reet 
H ^ Worcester WR1 2SL 
i f * 1 Tel Worcester 611072 

DUST COVERS SETS FOR 
A M S T R A D CPC 4 6 4 / 6 6 4 

£ 6 . 9 5 
' M a i c f o n g p r o o f e d n y l o n , t rea ted w i t h ant i s tat ic 
m t v o i t o r . G ' e e n ' B H i * p - p i n g o n m o n i t o r c o v e ' : 
A M S T R A D CPC o n k e y b o a r d c o v e r 
' P l e a s e s ta te m o d e l , c o l o u r or m o n o 

C o v e r for T a t u n g - E i n s t e i n £ 7 . 5 0 
Proo fed pale g rey n y l o n p iped in b lack w i t h n a m e 
o n k e y b o a r d 

C o v e r for o ther c o m p u t e r s 
M a t c h i n g p r o o f e d n y l o n w i t h t o n i n g p i p i n g and 
n a m e o n k e y b o a r d BBC, D R A G O N . £ 4 9 5 . 
C O M M O O O R E . G O L O S T A R . S A N Y O . S O N Y . 
T O S H I B A £ 3 9 5 I n b l a c k b u t u n p i p e d : 
S P E C T R U M p h i s £ 2 . 5 0 . QL £ 2 9 5 . 

M a t c h i n g c o v e r s for Pr inters 
A m s t r a d D M P 1. C a n o n P W 1 0 8 0 A . C o m m o d o r e 
M P S 8 0 1 . E p s o n FX 8 0 . RX 8 0 . M a n n e s m a n n 
M T 8 0 . Parvther O X 1 0 9 S h w w a CP-80 . CPA 8 0 , 
SHcOSha BOO. Taxan K P 8 1 0 £ 3 9 5 , Brother H R 5 
f 3 . S O and J u k i 6 1 0 0 at £ 4 . 5 0 . 
• 4 8 H o u r T u r n R o u n d 1s t C lass P o s t a g e 
ALSO AVAILABLE: M o n i t o r , d i sc d r i ves e t c a n d 
g o o d range o f Bus iness C o m p u t e r covers e g 18M-
PC. A p n c o t . M a c i n t o s h . OWvettH M - 2 4 

B B D C O M P U T E R D U S T C O V E R S 
39 MANSE AVENUE 

WRIGHTINGTON W N 6 9RP 
Telephone 0 2 S 7 - 4 2 2 9 6 8 

T R A D E E N O U I R I E S W E L C O M E 

Spectrum Repairs 
£16.95 inclusive of labour, parts, p&p 
etc. ZX81 for £11. Fast reliable service. 
(Av. repair 24 hrs) by qualified engin-
eers. Send computer only to: 

HS C O M P U T E R S E R V I C E S 
2 The Orchard. Warton. Preston. Lanca. 

P R ! 1BE. Tel. 0772 632686 or 634897 

SEND _ 

SSSSU 
!&aSEUE 

r „ / f / M A ^ l l J? 
PW SAVE UP TO 5O^ OFF MANUFACTURERS'RECOMMEND ED 

V RETAIL PRICES! Many of Ihe lop cassette based titles for all 
^ popular makes of compute rs are on o f fe r—wi fh a fu l l money 
T back guarantee if not h igh ly de l ighted. 

Please rush meyour FREE descriptive software catalogue 

Make ot Computer 

Name I 

Address 

P H I L I P S & P H I L I P S C O L T D 

Scr iptomat ic House. Torr ington Park. Finchley. 
London N12 9QU Te lephone 0 1 4 4 6 5 6 4 8 

P R O F E S S I O N A L R E P A I R S 

The complete Sinclair service centre 
ZX-81.: £13.95 
Z X I6K R A M £13.95 
Z X Interface 2 £13.95 
Z X Interface 1 £17.95 
Z X Microdrive £17.95 
Z X Spectrum £17.95 
Z X Printer £17.95 
Sinclair O L P.O.A. 
I6K to 48K Upgrade £26.95 

A l s o B B C , ( 6 4 , O R I C . D R A G O N , A T A R I & A M S T R A D 

R i n g 0234-213645 

* Av 3-4 day turnaround * 6 month warranty 
4 All inclusive price * Free estimates 
ZEDEM COMPUTERS LTD. 

2 K i m h o l t o n R o a d . B e d f o r d , M K 4 0 2 N R . 

(Trade and overseas enquiries welcome) 
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- MAXAM -
FOR THE AMSTRAD 

FREE M E M B E R S H I P 
SOFTWARE HIRE 

• VIC 2 0 • COMMODORE 64 • 
• SPECTRUM • 

SAE FOR YOUR HIRE KIT 

VSH (YC). PO BOX 65 . 
NOTTINGHAM NG1. 

PLEASE STATE MICRO 

COMPUTER REPAIR CENTRE 
Have you got p r o b l e m s with your 

c o m p u t e r ? 
THEN CALL US 

BBC. Spec t rum. CBM. D r a g o n 
Mad order or call in 

ENFIELD 
COMMUNICATIONS LTD 
13S High SI. Pondera End, 

Enfield, Middx. 
01-805 7772 

BLANK CASSETTES 

W I T H L I B R A R Y C A S E S 
C10 C15 C70 C30 

10 3 6 5 3 8 5 4 0 0 4 . 0 0 
5 0 14 0 0 14 15 14 3 0 14 3 0 

100 2 5 0 0 2 6 0 0 2 7 0 0 27 0 0 
Fu l l y i n c l u s i v e I C O D 6 5 p e x t r a ) 

S u p e r i o r T a p e s D o n ' t S e l l l e f o r l e s s ' 

5 V V D S / D D D ISKS 
10 f o r £ 1 3 0 0 f u l l y inc 

10 f o r £13 .50 inc P l a y * : C a s e 
* • • 

R I N G U S N O W ! 107931 6 9 5 0 3 4 
U K H O M E C O M P U T E R S l O e p t YC) 

8 2 C H U R C H W A R O A V E . 
S W I N D O N . W I L T S S N 2 1 N M 

ROM SOFTWARE FOR 
THE AMSTRAD CPC 464 
FULFILS THE PROMISE OF 

YOUR A M S T R A D 
SUPERPOWER ROM-CARD 

- 7 Sockets for 8K or 16K eprorm (external 
cased unit w i t h bus extension) £39 95 

SUPERPOWER ROM-BASED 
SOFTWARE 

Disk User's Ut i l i t i es«Mai l ing List/Club 
Membersh ip • Programmer's Toolbox • 

Assembler,'Disassembler/MC Code 
Moni tor • All £39 95 each 
Word Processor. Database. 

Spreadsheet. Graphics/Statistics-
W i t h Data Interchange Prices to be 

announced Available A u g /Sept. 
Order today Phone 0 5 3 2 4 3 4 0 0 6 or 
by mail order f rom MicroPower L t d . 
Sheepscar House. Sheepscar Street 

South. Leeds LS7 I A D P&P 95p 
Access/Visa. 

WDSoftware 
F O R T H E Q L 

W O uiiiili** 13rd a d ) (bat* £5 .SOI 
PRWT 6 0 11In D IRoc to ry or v m w u o n ono sc rccn . 
o n e k e y L O A D . COPY or PRINT 6 0 fries w i t h o n e 
hey ( a l o « s fo» namesakes) Mu l t ip le F O R M A T i n g 
t o p r e v e n t c o r r u p t i o n b y s t r e t c h i n g o f t a p e 
TOOLk t t o g i v e d a t e d , n u m b e r e d m o d u l e s m 
p r o g r a m deve lopmen t . PRUNE o ld f i les to release 
space (one key DELETES a f i le) . Ful l i n s t r u c t i o n s 
•n QUILL N c Use u p t o 6 E X T R A M I C R O D R I V E S 
(add o n y o u i S p e c t r u m o n e s l ' WD UtiUtia* for CST QCXact <ba»a £81 
1 0 0 - l a * c a p a c i t y , for C S T . ' C o m p u t a m a t e cJ.sc 
t y a t o m s A N D u p t o 4 e x t r a mac rod r i vcs . User 
I ' . e n d I y t i m c s a v c f s . 

Ra fOL I3»d ad) ( b a t e £ 3 ) 
SOO u M f u l Q L reforer tces m a n ARCHIVE f i « I t oo 
l o n g for o n e c a r t r i d g e w i t h U t i l i t i e s av id M o r s e l 

F O R S P E C T R U M / Q L / B B C 
W D M o r a e T u t o r i l . a t a £ 4 ) 
F r o m a b s o l u t e beg inn««v t t o b « y o n d R Y A a n d 
AnvMeor Rad io I « c » v r > g Ad jus t p i t ch . Sot speed 
t o your t a i l l *v«< ( 4 . 1 8 w p m l L e a r n f r o m s ing le 
c h a r a c t e r s . v>a g r o u p s w i t h w i d o s p a c e s t o 
r a n d o m M n t a n c e * . dac reaso s p a c i n g to n o r m a l . 
W i . l a d o w n w h a t y o u hoar, t h e n C H E C K o n 
Scream or Pr in ter lor s p o o c h for S p o c t r u m w i t h 
C u r r a h M i c r o s p a a c h ) . A l s o o w n m e s s a g e , 
r a n d o m f i gu res , l e t t e r s or m<«ed 

F O R S P E C T R U M 4 8 K 
T r a d * w i n d ( I M M £ 4 ) 

S a i l i n g / t r a d i n g s t r a t e g y g a m e w i t h g r a p h i c 
su rp r i ses 

Jersey Ques t (base £ 4 ) 

Tex t a d v e n t u r e w i t h Be rge rac a n d t he D r a g o n 
(no t difcc) 

PRICES Unci Europe postage -
• i M w h t r * Mid C D 

Spectrum,8BC Cassettes - base price only 
Q l or SpectruM Microdrivos - (? lcar t r id9e 

plus ba te price 
5 . 2 5 " floppins £2 plus baso (SPDOSI formal 

lor Spectruml 
T w o o« m o r e p r o g r a m s o n o n e m e d i u m - p a y 
m e d i u m + base E g W D U t i l i t y * and RefQL for 
£ 1 0 0 0 . b u t I M P O S S I B L E t o m i x 
Q L . ' B B C i S p e c t r u m p r o g r a m s o n o n e m e O n j m 
S e n d Y O U R c a r t r i d g e a n d base p n e e . b u t 
F O R M A T It F IRST i n y o u r DRIVE 1 for 
c o m p a t i b i l i t y . 

WDSoftware (YC), 
Hilltop. St Mary , Jersey. 

Tel . ( 0 5 3 4 ) 8 1 3 9 2 

NOTICE TO ADVERTISERS 
V A L U E A D D E D T A X 

W o u l d c lassi f ied 
adver t iser 's please note 

that 15% Value A d d e d Tax 
m u s t be added to 

adver t i sement rates 
q u o t e d in th is Journa l . 

WHYNOT 
let your microcomputer earn you 

money? Your hobby can provide the 
key to a fabulous income, full or part 

time. Expert manual explains how you 
can use your microcomputer to set up 

your own business from home with little 
capital. Send today for your copy of 

"Make Money with your 
Microcomputer" £ 10 incL p&p (U.K. 

only) or for free details to: 

Enterprise Books (YC) 
12 Felstead Road, 

Wall ham Cross, Herts. 
EN8 7HB. 

Money back if not satisfied. 

AMSTRAD 464 
BINARY BANANA 

M A G I C P E N 
Fill or sketch and save to fi le. 
Loaders al low posit ion any whore on scrccn. even half on. Loaders included €4 .95 
S Y M B O L 4 6 4 
Re design your character set the easy w a y save to tape and/or Binary readout € 3 . 9 5 
B I G L E T T E R S 
Can produce very large letters, pictures etc. . w i t h symbol 4 6 4 or standard a.s.c.l- l . 
character set. Loader program included £3 .95 . 
L I T T L E L E T T E R S 
Ten to a file 9 colours in a sixteen by s ixteen pixcel letter or small picture, than enlarge 
X2-X4 loader programs supplied £3 .50 
T H E A R T I S T 
Over 2 0 funct ions plus airbrush and Binary screen dump to tape. Includes text for t i t les 
etc. loader loads on screen whi le cassette runs €4 .95 . 
O E T A I L S 
Add a disk faci l i ty to your cassette system w i t h this unique program. N o w you can use 
C-60 ' s or 90 ' s How did you ever manage w i thou t it? €2 .95 
Trade & export enquiries welcome. 

Binary Banana c/o Pi Tec Ltd. 
Park Crescent, Peterborough PE1 4BG. 

THE COMPLETE CODE DEVELOPMENT 
SYSTEM FOR THE AMSTRAD CPC 464. 

* ASSEMBLER • MONITOR * TEXT EDITOR • 

"The Amor system is the best editor/assembler to 
be released for the AMSTAD so far" - PCN 100 

"For flexibility and ease of use, ARNOR is easily the 
best I have seen" Pop. C. Wkly Vol 4 No 8 

"assemblers.... look no further, ARNOR's is the best I 
have seen... by far the easiest to use and most 

friendly I have come across" 
- Computing with the Amstrad. April 1985. 
Now available in ALL THREE formats 

Tape (only) £13.50 
Disc £26.90. 

16K ROM + multifunction adaptor £59.90 
(All prices include VAT, p & p ) 

Cheques /POs to ARNOR Ltd Dept YC 
PO Box 619, L o n d o n SE25 6JL 

-Overseas - no extra - Trade enq's w e l c o m e -

Make MAXimum use of your AMstrad 
Hotline Technical 

01.653.1483 01.852.2174 

FLOPPY DISKS 
BULK PURCHASE FOR M A X I M U M DISCOUNTS 

A N U N C O N D I T I O N A L GUARANTEE 
II you arc disatisficd with the disks they will be rep loced or lull crcd>l given whichever you 
prefer 

The disks ore certif ied 100% error free a n d corry o 10 mill ion pass warranty without disk 
related errors or significant wear 
PRICES 5 ' /T disks |inclusive of VAT post ond pockogmgl . Orders under 10 un.l- .add another 
2 0 % of the prices shown. 

D I S C O U N T 
TYPES RRP P R I C E S / D I S K 

SSSD 48 TPI C2 77 Cl 08 
SSSD 48 I PI £ 2 9 7 £1.15 
DSDD 48 TPI £4 25 £1.27 
SSDD96TP I £4 79 £1.45 
DSDD 96 TPI £4 95 £1.54 

Terms Payment with order. 
T.J. SERVICES C O . , 

R o a c h H o u s e , 3 B e l t o n a G a r d e n s , C h e s h u n t H e r t s . E N 8 0 P A . 
Te l : 0 9 9 2 2 0 3 6 5 

o w e 1 & o w e ATM OS SOFTWARE 
OVER 100 TITLES AVAILABLE 

ALL AT DISCOUNT PRICES r g ( A l ATMOS 

£« SO KiyUu. o n e Munch. Sapcr Advanced Breakout 
£4 95 Arena 3000. t iQxirr . Encounter. Stounblc. Show 
lumping. £5S0 Crtbtoao*. Frigate Camrrondcf , Super 
Frail. IS 95 Chau. II Digger. M n a Faicu. Diaculu, 
Rm-Mre*. Elokl ioMoinv CUlanaiu. H U I W I Attack 
HeBoe. U n d o l I l lusion Ice CUM. M A R C Mr W m p y . 
Pane. Ral Splat. Scuha Dive. Spooky Mani inn. Supw 
MMPOPI. Trouble to &C*R UHtrn. Tat*. UX> Ar-ack 
Cyberrrnn. Sackganvnoc. Draughts. Chow CobbW-r. 
Invaders. Probe X Tnckshoi . Zetobic. Zodympics. ttiti 
C u e ^ a n c . Classic Racing. Manic Miner. Space ShroJc. 
WorM CeooMpi iy .4 Carre* Cluldicn. C7.50 D u r b a r * : . 

A c a l T o w a r . T o 

COMPETENT person requ i red to wr i te , 
con t ro l and graph ics p r o g r a m for science 
educa t ion 380Z App le o r BBC Indicate 
exper ience. Box No. 734. 734 

i . T u c O u h . D e a l P r c i i Lent: O. Sty*. 
Trara A l 1. Xroon 1. Zocguu Ravwigo £11 SO Amteu. 
One Calc. One Mon. Dun C o v e n £ J . » Or. Off R«wt 

[ 4 9 0 
ATMOS MCP « PRINTER IT9.SC 

tncl cable 
C H P O . to O l SOFTWARE 

iPnce* B id U K pAp) 
3T3 X o i i y Lea ltd. Wngtmngton 

Wa jm . Unc». WN6 9RN 
T»1 < « S O 431915 

Oversea* « e a sc Add S0p Osrope tl 
OeJxrs per .rem 

Wmc or PScne lor rR£F Us 

HOME ACCOUNTS. Put your house in order! 
Probably the best home use for ' you r 
computer" Comprehensive coverage of bank 
accounts, credit cards, HP. etc. Inbuilt 
accuracy check lor all t ransact ions. Project 
cashf low for any period ahead. Avai lable for 
CBM 64 or VIC 20 €8 .45 or free details from: 
DISCUS SOFTWARE. FREEPOST. Windmi l l 
Hill. Bnxham TQ5 9BR. Tel: 0 8 0 4 5 5 5 5 3 2 . 

4 7 7 

NOTICE TO 
ADVERTISERS 

In view of 
legislation which 
may shortly be 

introduced, 'Your 
Computer ' will not 
publish advertising 
for copiers or other 
equipment which 

may encourage 
copyright theft. 
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BLANK DISKS 
SJB S U P E R S A V E R S 

5 ' /»" blank d isk 
(bu lk packed by m e m o r e x ) 
10 single s ide /doub le dens i t y 

£ 1 2 . 9 5 
including f r e e plast ic case 

10 doub le s i de /doub le dens i t y 
£ 1 6 . 9 5 

including f r e e plast ic case 
50 ss/dd in a p e r s p e x 

s to rage b o x 
£ 5 9 . 9 5 

50 ss/dd in a p e r s p e x 
s to rage b o x 

£ 7 9 . 9 5 
All prices include VA T 

p&p is free in UK 
P l e a s e s e n d c h e q u e s / P O 
t o : 

S J B D I S K S U P P L I E S 
( D e p t Y C O ) 

11 O u n d l e D r i v e 
W o l l a t o n P a r k 

N o t t i n g h a m f f l i W 
N G 8 I B N 1 J 

T e l : ( 0 6 0 2 ) 7 8 2 3 1 0 

A S T R O L O G Y 
for beginners 
only £11.50 

A Starter Pack comprising a simple program 
to calculate a horoscope, an introductory 
booklet & 2 self-teaching programs (how to 
interpret the horoscope). 

No previous knowledge 
required 

Spectrum. BBC/Electron. Oric. Dragon. 
Tandy/Gen*. Commodore 64/PET. Atari 
Sharp. Amstrad'SchncKler. Colour Geroc 

Many more programs for 
experienced astrologers also 

other micros. CP/M and MSDOS 
Oezc programmes Zfn mans in 

Nederlandstaligc vetsies 
vcrknjgbaar voor Spectrum & 

Commodore 64. Vraag Documentatie! 
Cash with order (Mid 5Op outside UK) or 
large s<*e for free catalogue to 

A S T R O C A L C 
( D e p t Y C ) 

6 7 P e a s c r o f t R o a d , 
H e m e l H e m p s t e a d , 

H e r t s . HP3 8 E R . 
T e l : 0 4 4 2 5 1 8 0 9 

S P E C T R U M M A C H I N E C O D E S Y S T E M 
ASSEMBLER. DIS ASSEMBLER. TESTER/DEBUGGER. O N LINE LEARNING A I D 

with teach yourself machine code booklet. 
Options include using microdrivc. printer, hex or decimsl numbers 

"A different approach giving a highly usable package .. the mou tmpress.ve part is the tendebug 
features... invaluable gwde to the secrets of the Z80 (Spectrum CPU)" — PC Today July 85 
"ft seems to have absolutely everything you could possibly warn for machine code .. much c are is 
taken ,n the manual m making the code as Bavc-hke as possible— PC Weekly 21 Mar 8S 

Cassette £7.95, Microdrive Cartridge £9.75, Overseas + £1 
Order s with PO/cheque to R O Y B O T , Dept. YC4 . 4S Hullbridge Road. 

Rayleigh, Esse* SS6 9 N L . Wr ite or tel: 0268 771643 for leaflets. 

HELP needed in packaging and ma i l i ng 
hardware and sof tware overseas. Please 
write to Corso Serra Barr io Sanator io , 
NucvaHelvecia. Uruguay . 702 

L E V E L 9 ADVENTURES 
tor 32K »r bigger version* or 

A M S T R A D BBC SPECTRUM 
CBM64 MSX ENTERPRISE 

M E M O T E C H A T A R I 
Colossal Adventure. AdventureOucst . 
Dungeon Adventure. Snowhall. Return 

i n Eden. l ord-, of Time. A l l text 
adventures P>.95 cassette or (111 ,«>5drvk 
B B C & C B M only) A lso Emerald Is le— 

graphic adventure £6.9Scasscllcor(£8.95 
disc B B C & C B M on ly ) 

QUAZAR COMPUTING 
29 Western Road, 

Newick, E. Sussex BN8 4LE. 

I M P R O V E Y O U R P R O S P E C T S 

with skills that employers want — learn 
the easy way with modern home study 

courses from Ideal Schools. 
M O D E R N E L E C T R O N I C S 

Train for success in the fastest ever 
growing industrial sector. 

C O M P U T E R P R O G R A M M I N G 
The demand for Programmers is 

increasing constantly — don't miss out! 
For free booklet write today to 

IDEAL SCHOOLS 
(Ret YC121 
60 St. Enoch Sq 
Glasgow G i UK. 
Tel: 041-248 5200 

The Publishers take an 
reasonable care to 
ensure that classified 
adver t i sements are 
genuine, but readers 
must sat is fy them-
selves that they will be 
obtaining what they 
require before entering 
into transactions, parti-
cularly if they involve 
large sums of money. 

" B A T T L E F R O N T " , t h e U L T I M A T E 
EPIC I N W A R S T R A T E G Y G A M E S 
f o r t h e C P 4 6 4 . C o v e r s a l l m o d e r n 
c o n v e n t i o n a l w a r f a r e . I n c l u d e s 
f i g h t e r s , b o m b e r s , p a r a t r o o p s , 
t a n k s , a r t i l l e r y , s c o u t s , g r o u n d t o 
air m i s s i l e s a n d t h e ab i l i t y t o s e l e c t 
f o r c e s a n d c h a n g e s c e n a r i o s . O n l y 
£ 8 . 9 5 C h e q u e s / P . O . t o Z . K a r i m 
S o f t w a r e . 6 0 H e l e n a R o a d . 
L o n d o n E 1 3 O D U . 

L E T T A - H E A D 
for the 48k Spectrum 

An ENTIRELY ORtGlNAI utility program to 
design and print your own business letter-
heads. orders, receipts, personal stationery, 
labels and posters 

• S different type faces 
• Proportional spac»XJ 
• Variable character width X he*qht 
• Block scroll, inverse & erase 
• Variable thickness bo* function 
• Graphics mode for your logo design 
• Special cassette label option 
• Many more features' 
Drives Epson type printers |mc Star M-T. 
Shiriwa etc.) via most interlaces (IFI. HiV3ert>ay. 
Kempston Kempston E. Tasman. More*. 
Wafadrrvel 
Price £7 SO on cassette. [9 SO on cartridge, or 
W further details & additional interface 
eomp,ttibitity from 

Brad way Software (YC), 
33 Conalan Ave., Sheffield 

S. Yorks, SI 7 4PG. 

• ftiTiTWHT 
mm 

COMPUTER 
CLASSIFIED 
ORDER FORM 

Class i f i ed Rates 
linage: 60p per word (Min 20 words) — 
prepayable 
1 moge odvenisers should complete the form 
provided in HOCK CAPITMS Phone number 
counts ot 2 words. Nome ond oddress lo be 
paid lor H used M advertisement BOM Number 
If required Is £7.00 exfro. 

D i s p l a y — rotes per see (Min 2scc) 
One insertion £10.00 
Three insertions £9.70 
Six insertions £9.50 
Twelve insertions £9.00 
Display advemsers shoukl provide separate 
copy and preferably reserve space by phone 
<01-661 30361 
M e t h o d of P a y m e n t 
C h e q u e s e t c . s h o u l d b e m o d e p a y a b l e 
to Business Press International Ltd. and 
crossed. I enclose herewith 

c h e q u e i P O for 

Please d e b i t m y Access iV isa B a r c l a y 
C a r d i A m e r i c a n Express*Diners C l u b intr 
'as b e l o w 

P l e a s e Inser t t h e f o l l o w i n g a d v e r t i s e m e n t In Y o u r C o m p u t e r C l a s s i f i e d S e c t i o n 

L INAGE 
PLUS 
1 5 % 
V A T 

T O T A L L INAGE 
PLUS 
1 5 % 
V A T 

T O T A L 

£ 1 2 . 0 0 £ 1 . 8 0 £ 1 3 . 8 0 

£ 1 5 . 0 0 £ 2 . 2 5 £ 1 7 . 2 5 

£ 1 8 . 0 0 £ 2 . 7 0 £ 2 0 . 7 0 

£ 2 1 . 0 0 £ 3 . 1 5 £ 2 4 . 1 5 

£ 2 4 . 0 0 £ 3 . 6 0 £ 2 7 . 6 0 

£ 2 7 . 0 0 £ 4 . 0 5 £ 3 1 . 0 5 

£ 3 0 . 0 0 £ 4 . 5 0 £ 3 4 . 5 0 

i^Vi * i m 
• E • m 

N o . o f I n s e r t i o n s r e q u i r e d Q ] Box N o . r e q u i r e d YES/NO 

NAME IPfease include initials). 

AD0RESS 

S I G N A T U R E 

Post to: 
Cut out the order form and return 
together wi th your remittance to: 
Classified Department. Your Computer, 
Room H211. Quadrant House. The 
Quadrant, Sutton. Surrey SM2 5AS. 
(01) 661 3036 

P a y m e n t b y c r e d i t c a r d p l e a s e s t a t e a d d r e s s c a r d te r e g i s t e r e d 

D a y t l m e t e l . n o 

THIS F O R M S H O U L D BE RETURNED BY JULY 29 FOR T H E SEPTEMBER ISSUE 

Company Registered Number; 151537 (England! Registered Office: Quadrant House. The Quadrant. Sutton. Surrey SM2 5AS. 

YOUR COMPUTER. AUGUST 1985 105 \ 



Hot* 
lines 
Acorn Computers 
Telephone: Cambridge 0223 210111 

Atari 
Telephone: Slough 0753 24561 

Amstrad 
Telephone: Brentwood 0277 228888 

Commodore CBM 
Telephone: Northampton 0536 205252 

Enterprise 
Telephone: 01-739 4282 

Sinclair 
Telephone: Camberley 0276 685311 

Tandy Corporation 
Telephone: Birmingham 021 5566101 
ext 33 

Toshiba 
Telephone Camberley 0276 62222 

Local, national and 
international micro 
events are updated 
here. 

Making Music 
Be warned, some days are trade only so 

chcck with the organisers before you 

wander in and check out all the new 

chip and computer-assisted ways of 

making music. 

The event more properly known as 

the British Music Fair takes place from 

July 30-August 4 (first three days trade 

only) at Olympia 2. Organised by 

Philbeach Events, London. Telephone 

01-385 1200. 

Info North 
The Information Technology and 

Officc Automation Exhibition takes 

place at Belle Vue, Manchester from 

September 17 to September 19. Open 

to the general public, more details 

available from B E D Exhibitions, 44 

Wellington Square, Wellington, Surrey. 

Telephone 01-647 1001. 

In line with defence cuts, Sinclair Spectrums (bought from the 
warehouses of old microcomputer distributors which have gone 
bust) are now controlling Britain's first-strike capability. Not 
entirely true, as the picture above shows Westland hleicopters 
supremo Dr Jones demonstrating a special presentation version 
of Durell software's Combat Lynx to Major General Goodman of 
the Army Air Corps. 

BBC Micro 
User Show 
UMIST, I l ie University of Manchester 

Institute of Science and Technology 

hosts the BBC Micro User Show from 

September 27-29. £2 to get in if an 

adult, £1.50 for non-adults. Telephone 

Database Publications, Stockport for 

more details: 062 429 8080. 

ALL MAKES 
OF 

MICROCOMPUTERS 
PRINTERS 

PERIPHERALS 
AND 

SOFTWARE 
SUPPLIED AT 

DISCOUNT PRICES 

MICR0G0LD 
UNICOM HOUSE 

182 ROYAL COLLEGE STREET 
LONDON NW1 9NN 

Tetex: 295931 UNICOM G Tel: 01-4821711 

INDEX OF 
ADVERTISERS 

AGF Hardware 35 
Amstrad 5. 54. 55 
Anirog Software 26. 28 

B 
Beobug 14 
Betasoft 61 
Bondwell Trading Ltd 8 

Caldew Business Computer 
Systems 88 

Computer Link 18 

Elite Systems Ltd 5 
The English Computer Shop 88 

H 
Hi-Soft 86 

IDS Computer Systems 71 
Interface Publications Ltd 38. 71. 86 

L 
LCL 

M 
Micro-X Ltd 
Microgold 
The Micro Workshop 
Miracle Technology 
Memorex UK Ltd 
Modem House 

61 

i 
14 

' 3 
49 
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38 

N 
New Generation Software 

Ocean Software Ltd 
Opus Supplies Ltd 

Picturesque 
PV Tubes 

Q 
Quicksilva 

Railway Magazine 
Ram Electronics (Fleet) Ltd 
RSD Connections Ltd 

Selec Software 
Silica Shop 
SMT 
Swanley Electronics 

50 

57, BC 
9. 88 

49 
14 

90 

86 
71 
35 

18 
65 

35, 49 
61 

Tasman Software 10.11 
Thorn EMI 82. 83 
Thoughts and Crosses 20 

U 
U S Gold Ltd IFC, 24. 37. 43. IBC 

Vorlex Software Ltd 36 

Your Computer Subscriptions 30 
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1 

THE FUTURE OF MANKIND IS IN YOUR HANDS! 

U.S. GOLD Ltd., Unit 10, The Parkway Industrial Centre, Heneage Street, Birmingham B7 4LY. 
Telephone: 021-359 3020. Telex: 337268. 
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i Ocean Software is available from selected branches of: 
WOOLWORTH WHSM1TH,(^^ 

I ' I M E B m . LASKYS . R u m b e l o w s . C O M E T 

Spectrum Shops and all good software dealers. 

v . I I rr 
I 

— « 

Ocean Software 
Ocean House 6 Central Street 
Manchester M25NS 
Telephone 061 832 6633 • Telex 669977 Oceans G 


