
Canada 
Denmark 
Franco 
Germany DM 8.50 
Greece Dra. 290.00 
Holland DF1 8 50 A i 
Italy L 4200 U l 
New Zealand NZ$ 3.70 7 J \ 
Singapore 6.25 
Spain PtS. 390 00 
Switzerland SR. 7.00 
U S A S 3.95 (072163) 

MSX—Goldstar v. Canon, Sony and Mitsubishi 
BBC Music, ZX-81 Red Ants and Oric Brood 
CBM-64 Quick Load and Canyon 
Spectrum Zoom and Multitask ^ 
Amstrad Word Processor 



If you've ever wondered how it 
feels to be Eddie Kidd... defyins 
danger and gravity, soaring on a 
motor-bike over a long line of cars 
... here's your chance to find out! 

This fabulous new game -
Jump Challenge - has been 
produced for you by Martech, 
with a lot of help from Eddie 
himself. 

At the age of 12, Eddie Kidd 
was jumping over oil barrels on a 
bicycle. At 18, he shattered the 
world record with his astounding 
leap of 190 feet - clearing 14 
double-decker buses. Can you 
match his skill, courage, control 
and ice-cool nerve9 Jump Challenge 
will show how you compare with the 
King of Motor-Cycle Stunts! 

— I A A A A A A A A 

STCCTFIUM SPEC 1 RUM 

Just like Eddie, you'll start by trying to 
clear barrels on a bicycle... gradually 

working up to attempting Eddie's daring 
leaps which have thrilled millions 

around the world! 

• 100% machine code 

• separate control of bike and rider 

for incredible realism 

• dangerous headwinds for added 
difficulty 

• scoring system - for successful jumps 

• joystick or keyboard option 

• PLUS!!! you can enter the Official 
International Jump Challenge 

Competition! 
Details on cassette insert 

Available from leading software 
retailers OR order today 
by mail, price £6 95 (48K 

Spectrum) or £7 95 
(Commodore 64, 

BBC 'B', & Electron) 
including VAT and P&P. 
Please make cheque or 

postal order payable 
to Software 

Communications Ltd. 
C8M6< Allow 7 days for delivery. 

mcwtech Martech is the registered trade mark of Software Communications Limited 

Martech House, Bay Terrace, Pevensey Bay, East Sussex BN24 6EE 

TRADE ENQUIRIES WELCOME. PHONE: (0323) 768456 TELEX: 87465 EXIM Brighton 

48K SPECTRUM • COMMODORE 64 • BBC 'B' • ELECTRON 

1 
1 



New Sinclair — page 42. 

MSX machines: page 62. 

h a 
BBC Gunner page 91. 

(LETTERS A N D ED ITOR IAL : Basic 

is better; that was the bodge that was. 

A O NEWS: New Sinclair Spectrum Plus, 

T L B f i t music program yet and more. 

^ J g F IRST BYTES: Specch synthesis 

51 
49 C O M P U T E R CLUB: Lcc Paddon 

'and recognition; also robots. " ' f ' i lgets a little tan in the Southend rain. 

S O F T W A R E SHORTLIST: Try for a third down; go on down with Dcus Ex 

Machina; try landing your interdictor at base without getting shot down. Latest games. 

J- C Q U E S T C O R N E R : Hugo North leads 

%J Uadventurers through new mazes. 57 VIC-20 S O F T W A R E R E V I E W : 

Paul Bond pats the old workhorse. 

59 Bond sees what's on the CPC-464. 

O r i B B C S O F T W A R E : Simon Beestey 

O U finds the Beeb far from on the wane. 

62 FACE T O FACE W ITH M S X M I C R O C O M P U T E R S : Glyn Moody gets to grips 

with the rigid uniformity of Japanese M S X machines, plus a Korean interloper. 

67 T H E Y O U R C O M P U T E R G U I D E T O M I C R O BUYS: What microcomputers are 

around, what will be around shortly — alledgedly. A guide for computer consumers. 

73 P I R A C Y — T H E BLACK FLAG: Meirion Jones sets the scene for a tale of 

skulduggery, greed and treachcry. What the big companies arc really afraid of. 

74 P I R A C Y — CONFESS IONS O F A H A C K E R : A darkened studio, heavily backlit. 

Our man in the hood reveals some of the tools and tricks of the black art. 

76 P I R A C Y — D E A T H O F A S O F T W A R E G IANT: Was it piracy, or just bad business 

practice? Bruce Everiss on the last days in Imagine's bunker. 

78 P I R A C Y — C O M M O D O R E CBM-64 Q U I C K L O A D : Defend yourself, landlubber. 

Quickloads make it hard to pirate your programs, thanks to Andrew Caple. 

n A L I Q U I D S IMPLEX : Help Dr Hilfc 

O 3 w i t h David Aspinall's Spectrum game. 

g 1 BBC G U N N E R : Tim Humphries 

draws a bead on the foe. 

93 VIC ELEVATORS: They may have stopped making them, but your Vic-20 

will soon be going up in the world with H Kaljouw's elevating game. 

Q " J O R I C B R O O D : P H Phoeng un-

u f • yolks eggs-treme horror. 100 chasm with Patrick Edmond. 

106 S P E C T R U M Z O O M : Mark Jones enables you to zoom in and get a close-up on any 

section of your screen display. 

109 B B C MUSIC : Allows you to enter the notes on the staves and then play 

them. Get in harmony with Nick Lea. 

115 
122 

T H E D R A G O N CURSE O F ABU S IMBEL : A voyage into the city of the damned. 

Mick Stevens is your bus conductor. 

CESSOR . Move paragraphs around. 129 A T A R I A N I M A T I O N : Bring 

those spritely sprites to life. 

133 Q L 68000 D ISASSEMBLER : The first in a series on machine code for the 

QL. Phill Holliday initiates you in the rites of the machine. 

141 ZX-81 ASSEMBLER : Anthony Nwokoye allows you to enter machine code using 

Z-80 mnemonics. 

147 S P E C T R U M MULTI : Multitasking for your Spectrum. Now you can have an Every 

and After command like on the Amstrad, thanks to Richard Taylor. 

4 J - Q BBC RETROF ITS : John Dawson 

I u u l o o k s at add-ons for the Micro. 

1 C 1 C O M P E T I T I O N : Win a Sony 

I 0 I MSX. 

163 ZX-81 R E D ANTS: Carlo Delhez helps you climb to the top of the heap. 

An absolutely vast maze, eleven times screen-size. 

173 Hartnell helps you with bugs. 
1 7 K S O F T W A R E F I L E : Tcn rascs 

I f U o f software for most home micros. 

203 C O M P E T I T I O N R E S U L T S : 

Who won the Psion Organisers. 248 D A T E B A S E : 

rounds up micro events. 

Paul Bond 
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F H ^ K F V R O A R n Gold P1*" contact keys are used. 
1 X 1 1 1 guaranteed life of 10s operations 

STILL THE BEST 
AVAILABLE 

Tough ABS case. 
225mm x 350mm x 65mm deep 

FD42 KEYBOARD 
The FD42 keyboard is still a firm favourite when it comes to a low cost option for 
your ZX81 or Spectrum. It is now a "standard" to Sinclair users. Neatly presented in 
an attractive ABS plastic case it transforms the Sinclair computer into a useful 
professional unit, providing all the graphic characters of the ZX81 or Spectrum, 
with additional keys to aid the user. No technical O Q Q Q C 
knowledge is required for installation. s • J O + 80p p&p 

RS232 PR1NTERFACE - ROM based software. O O A A C 
Versatile printer interface. Comes complete with instructions J5 80p p&p 
and lead. 

CENTRONICS PRINTERFACE - As above but for parallel printer with P Q Q Q r 
CENTRONICS input. Lead can be supplied at £7.95. Further details upon 1 . 0 7 . 7 0 
request. 80p p&p 

SOUNDSTICK - Sound amplifier and Kempston compatible P 1 Q Q C 
joystick interface £ l y . y O 8 0 p p & p 

THE MASTERUNIT 

It's easy to see why the FDS Keyboard is the best selling Spectrum 
keyboard in the world. This stylish, slim-line keyboard has been 
transforming Spectrums world-wide. 
The keyboard contains all the graphic characters of your ZX 
Spectrum, plus additional function keys. It has 4 cursor control keys, 
an auto rub-out key. a separate key for full stop and comma, a full 
length space bar. shift keys either side and 2 function keys for direct 
entry into green and red E modes. 

The FDS Keyboard has real individual contact switches and not 
a membrane like most other Spectrum keyboards on the market 
which are more expensive. 
The case is easily adapted to allow the microdrive to fit inside 
along with the power supply. 
Fixing is simplicity itself and no 
soldering or technical knowledge 
is required. 

£49.95 
+ £2.50 p&p 

The Fuller Box can be 
bought separately for £29.95 
and the Orator for £34.95 + 80p p&p 

This is the ultimate games unit, containing not only the sound 
synthesiser from the Fuller Box but also the speech unit from the 
Fuller Orator. 

It will probably be the only add-on you will need to buy after the 
Spectrum. We don't call this the Master Unit for nothing as 
it contains a Programmable Sound Generator. Joystick Controller. 

Beep Amplifier. Cassette Interface. Through Bus and 'Orator' Phoneme 
Voice Synthesiser plus a three-inch loud speaker and volume control. 

Speech can be synthesised easily so that your micro can talk to you 
and play chords of music at the same time. p r% 

Directly accessible in Basic it is able to say T* ^ 

+ £2.50 p&p 
anything you command using the keyboard or a 
games program. 

NORDIC KEYBOARDS U.K. 
TEL: 051 546 0486 

PRE-CHRISTMAS 
OFFER 

HANDLES ROAD, 
KNOWSLEY, MERSEYSIDE 
FULLER PRODUCTS ARE AVAILABLE THROUGHOUT THE U.K. AT ANY OF THE FOLLOWING DEALERS OR VIA 
MAIL ORDER - FROM TREMIVER LTD., 93a PACK LANE, BASINGSTOKE. TEL: 0256 69386 or 
CHESTER COMPUTERS BY MAIL, UNENHALL HOUSE, 88-90 WATERGATE, CHESTER. 
U.K. 
Spa Compute/ Centre, 
Lciunirvqfon Spj 

Micromam, 
Dundee 

Edinburgh Computer*. 
Edinburgh 

Micro workshop. 
Surrey 
Computer Vmofi. 
Cornwall 

LANCS 

Bdl Ginty'*. 
Bokon 

Barrow Computer Centre. 
Borrow. 

Cabin Computet*. 
Bolton. 

Central Studio* L id . 
Southport 

Computer Bate, 
Ashton under Lyrw 

Computer World. 
Lane* 

Computers ot Date Street. 
Liverpool. 

Elbee Computers. 
Colne 

Format Computing. 
Preston 

Multicoloured Microshop, 
Redcar 

Tempo Computer*. 
Blackburn 

The Computer Shop (Morecombe), 
Morecombe. 

The Computer Shop (Lancaster). 
Lancaster 

L O N D O N AREA 

Square Deal. 
London. 

Rot her Camera. 
London 

Lompui 
London 

iter* of Wigmore Street. 

Buffer Micro, 
London. 

Adams World. 
Edgeware. 

Anirog Software Ltd. 
Dartford. 

Cambridge Computer Store. 
Cambridge. 

CHESHIRE 

Computer Link. 
Chester. 

Chester Software Centre. 
Chester. 

Delta Micro. 
Macclesfield 

MIDLANDS)/YORKSHIRE 

Bow** Computer Store. 
WaJsal 

Central Computer*, 
Dixfcy. 

Compiec Computer Stores, 
Nottingham 

Denertson, 
Leicester 

Ernrks ot Bradford. 
Bradford 

Just Macro. 
SheKield 

JRS Software. 
Worthing. 

JCV Hi Fi and Vrieo Ltd . 
Warwick 

Hat borough Home Computers, 
Leicester. 

Mien Micropomt. 
UnwZT 

Miles Better Software. 
Chadsmoor. 

Micronvan. 
Crewe 

Micro Fun. 
Rotherham 

Northampton Home Computer, 
Northampton 

The Computer Store. 
Doncaster.' 

The Home Computer Shop, 
Northallerton 

The Software Centre, 
Derby 

The Software Shop. 
Birmingham 

Software City, 
Wolverhampton 

North Notts Computer Centre. 
Sutton m Athfield 



le title of'best 

KOKOTONI WILF 

u ^ i q u i v a i [»vni JVI JVV »»IHT v 

Kokotoni Wiif must recover all of the pieces 
of the legendary Dragon Amulet twhich 
has been scattered through time) for his 
master the great magician uirich. 
Throughout the quest Wiif comes up 
against many dangers from hu&e 
Prehistoric Dinosaurs to hostile alien 
Robots but the reward for recovering all 
of the pieces warrants the risk The 48K 
program features a number of major 
advances over Jet Set Willy The games 
designer, ELITE, stresses that each of the 
games 60 plus screens settings is genuinely 
high resolution as opposed to pjsuedo high-
res and doesn t require a title to explain 
what you re looking at.The sprite 
characters are of cartopn quality and 
exhibit their own unique personalities, 
impressive claims. Jet Set willy fans will no 
doubt feel both sceptical and intrigued 
Now they can find out for themselves! 

Available September 15th for-

Spectrum48K <•• £5 95 (Cass.i 
Commodore 64 - £6.95 (Cass.) 

Every single ELITE' 
product carries the 
unique ELITE' Holographic 
Sticker. Make sure your 
copy does, its your 
guarantee of quality. 

| 48K Spectrum 
1 and Commodore 64 

- - Mail Order: Just send a cheque orj^, 
P.O. payable to ELITE or quote v(5l)rj 
credit card no. ( J 

Systems Ltd., 55 Bradford Street. Walsall England WS130D Telephone (0922)611215 Telex 335622 SPETEL G A t t e n t i o n * ! ^ 

PRESENT 
LEE MAJORS 

In 



No more tumbl ing with the g a m e control keys, now you c a n 
have joystick control on the ZX Spectrum %he Kempston 
joystick interlace allows al l joysticks in the Kempston range 
( and others that are Atari compat ib le) to be used with the 
Spectrum. Simply p lugs into the edge connector. 
No modif ications necessary. ONLY £11.50 

j 0 y S T K ^ 

PRO 3 0 0 0 

Compat ib le with ZX Interlace 1 the Pro-Interlace has three 
9-way D Sockets Two ot the sockets al low compatibi l i ty 
with Sinclair/Psion software whilst the third offers the d u a l 
facility of both Kempston Joystick soltware a n d cursor key 
software The Pro-Interface also features a cartridge slot lor 
ROM based software. ONLY £19.95 

R S 2 3 2 

» 1 

J 

Max imum a r cade quality features at a reasonable price 
Features Top fire button for one h anded t humb control 

Trigger button for one handed index finger control! Base 
fire bar lor left or right h anded control 8-way a rcade 
quality leaf switches Rubber return act ion 1 5 metre cab le 
Commodore a n d Atari compat ib le See joystick interface 
for Spectrum compatibi l i ty ONLY £12.75 

J O Y S T I C K 

PRO 5 0 0 0 

At last an RS 232 interlace for the ZX Spectrum al lowing 
. connection to any printer which follows the RS 232 protocol 

y ' T h e interlace has its own EPROM al lowing the use ol 
keywords LLIST. LPRINT a n d COPY We recommend the 
Brother EP44 Printer for use with this interface 
Interface complete with cab le a n d connector ONLY £45.00 

The ult imate joystick for the home computer. Features: 
LI Ergonomic design a n d nylon covered steel shaft 8-way 
a rcade quality leal switches • Dua l fire buttons for left or 
right h a nded p lay i Rubber return act ion for smoothness 
• 1.5 metre cab le 

Commodore a n d Atari compat ib le . See joystick interface 
for Spectrum compatibi l i ty ONLY £13.50 

• The Kempston Centronics interface will a l low you to utilise a 
vast range of printers with a n industry s tandard Centronics 
input port on the ZX Spectrum Interface E has al l operat ing 
c ommands held in a n EPROM. so p l u g in a n d its ready to 
use ONLY £49.99 Interlace S offering similar features as 
above but software routines are provided separately to 
Initialise the interlace before use ONLY £35.00 

K E m p s r o n 
MICRO ELECTRONICS LTD 

^Ful l details on all our products arc available on request 
Vb 'A E please Most products are available Irom WH Smith Boots, 

Spectrum Computer Centres, good computor shops or direct 
All prices include VAT and P & P Please allow 21 days for delivery 

Kempston Micro Electronics Ltd , Singer Way. 
Woburn Road Industrial Estate. Kempston Bedford MK42 7AF 
Tel (0234) 856633 Telex 826078 KEMPMl G i ^ T Z l 

Trade Enquiries Welcome i ^ H 



Computers 
rorExport 

Sinclair 

Commodore 

Atari 

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

No tax charge for equipment shipped abroad 
Write for our price list or call our answer Dhone 

01-686 6362 

Galaset Ltd, 30 Bayford Road, 
Littlehampton, West Sussex, 

England. Telex 946240 Attn: 19001335 

ADAPTED FROM THE POPULAR 
T.V. SERIES!!! 

REGARDEZ 
LANGUAGE LEARNING AIDS FOR 

FRENCH. GERMAN & SPANISH 

/V/?#BC{J2/0 - f/fCWO/V spfc/xm/ fjs/rj 
As used in numerous schools ond coiiegos these progroms provide o 

highly successful axi to modem language learning. Eoch cassette 
contains a sophisticated control program ond a comprehensive series of 
vocabulary lessons which can be used in a variety of self-paced learning 

ond test modes Words, phrases etc ore displayed with all necessary 
accents and special characters, different colours ore used for masculine 

feminine ond neuter words to assist gender learning 

Ihe programs are suitable for beginners. 0-level ond beyond as simple 
commands enable new lessons in vocabulary or grammor to be created 

by the user, edited as required, then permanently saved for later use 
invaluable for homework and exam revision! 

Two cassettes are available for each language, together these contain a 
vocabulary of thousands of words: Level A provides 16 lessons in general 

subjects; Level B provides a further 16 lessons including adjectives, adverbs 
and fully conjugated verb lists 

Available from your compuler store or by mall order Price £9 95 
AJso Available "ANSWER BACK General Knowledge Quiz* Price £10.95 

C B M 6 4 

VERSIONS 

AVAILABLE 

, SOON ^ 

KOSMOS Software l Pilgrims Close Hoilmgron DtyNSlABtfc Bod-- it r • 
telephone (0t>26'j; 394? 

Please supply the following programs 
the French Mistress level A « £9 95 • 
The German Master lever A « £9.95 • 
The Spanish Tutor Level A * £9 95 • 
ANSWER BACK Quii (Senior) « £10 95 ) 

Ihe French M.stress level B « £9 95 • 
The German Master levei 8 « £995 • 
The Spanish Tu»or Level B « £9.95 • 

I have a BBC/Electron/Spectrum computer (delete as necessary) 
Mr/Mrs/Miss 

Address 

- Post code 
I enclose o cheque/postal order for £ payable to KOSMOS Softwore 

KOSMOS SOFTWARE DEPT YC10 
1 Pilgrims Close. Harlington. DUNSTABLE. Beds LU5 6LX 

BLOCK-BUSTER is an exciting quiz game for ONE or Twc'piayers 
and will appeal to a wide range of ages and skills with nine levels 
of play against the clock. The game tests speed of recall Involving 
anticipation of the question as it unfolds' across the screen and 
speed of response dependant on the level of play. 
BLOCK BUSTER l**lM>plled With the FIRST ADDITIONAL OUESTION 
TAPE FREE to maintain the challenge of the game, NOW available 
at good computer shops or direct with cheque/P.O. for £5.95 
Inclusive. ACCESS and VISA orders taken on our 24 Hour Hotline. 

COMPUSOUND 
DEPT HCW, 32-33 LANCLEY CLOSE. REDDITCH, WORCS B98 OET 

TELEPHONE (0527) 21429 (21439 24 Hr. HOTLINE) 
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Amazing how played out some things 
>-/ . % ; i 



Will you think the same of your 
micro in 6 months'time? 

Making the most of your micro. 

Remember the days when every 
* . * •« 

record player was gifted with a needle 
instead of a stylus. 45's were"ini' 78's 

were "out'.' 

Before the clays of hi-fi and laser discs. 

When a graphic equaliser was a break-

through on the football pitch instead ol 

in music technology. 

Look at a record player now and its 

a museum piece. 

Its like that with micros too. 

The machine you thought would give 

endless hours of fun and interest often 

becomes a five minute wonder. Played 

out within months. Or so you thought. 

But imagine communicating with 

other micro users on a nationwide 

mainframe system. Updating yourself 

daily with the very latest computer news 

and reviews. Paging a special Bulletin 

Board. Feasting from "PrestcTs vast menu. 

Even downloading a choice of software 

absolutely free. 

In fact, imagine 30,000 pages at your 

fingertips and you've imagined what it's 

like to be on line with the Micronet 800 

system. 

For Just £13 a quarter (and, for most 

of you, a local telephone call when-

ever you want to connect up) you could 

subscribe to the Micronet svstem. j 

The onlv extra you need to connect 

up is a modem unit. Which is a small 

enough outlay for what it buys. 

Micronet s features are almost limit-

less and constantly updating so why not 

see it in action at John Lewis stores, 

selected W. 11. Smith shops and Spectrum 

UK dealers. 

Or fill in the coupon for our brochure. 

You'll find you wont want to play on 

anything else. 

Please send me the frill facts about Micronet 800~"I 

Name 

I 

Address 

Make/Model of Micro 

I 

I 

I 
Telephone 

MICRONET 800. Durrani House. S Herbal Hill. 
London I OR >EJ.Telephone 01-278 3143. YC11 I 

MICKONFI SIX). IW..M Mxuw.8 HoiUS ll4t.L«xJoc EClftSfJ. 
Wep»«>ne 01-17* 3MJ. 

•rVncl jnil I|I«- I'niUi'l nml«J<it ir*.i' ituti\<>l UiiilOi ti U\-«r.munkMlimt 

I 



® n t b e r s t t p i £ > o f t t o a r e 

U N I S T A T 
S T A T I S T I C A L P A C K A G E 

MULTIVARIATE REGRESSION: .Main output jKWttiiU of estimated cocfficicnts. 

t-stats. standard crrore. R\ corrected R : . standard eiror of regression. F slat. and 

Durbin-Watson stat. Further output opiums: multiple correlation matrix, var-covar 

matrix. ANOVA of regression, residuals, plot ol residual*, interpolation Data options: 

Lo$1n option for caeh variable, no-constant regression, chotcc of dependent variable, 

ickctionof independent vanaWes. auto-omission of linearly dependent variables. 

ANALYSIS OF VARIANCE. SCATTER DIAGRAMS AND TIME SERIES PLOTS; 

One-way and two-way (without interaction) ANOVA tables, scatter diagrams of paired 

data and time series plots with auto-scaling 

STATISTICAL TESTS. CORRELATION COEFFICIENTS AND PROBABILITY DIS-

TR1 BUT IONS: Basic Mats on each column of data (size. sum. mean, variance, std. dev.). 

Chi-square (contingency taWc). t (one sample, two sample, paired). F. Mann-Whitney 

U. and Wilcoxon signed rank tests Pearson's. Spearman's rank and Kendall's rank cort 

coef* Chi-squarc. t. F, binomial. Poisvon and normal (std.. non-std.) distributions. 

Results of tests and cort. cocfs arc displayed with significance levels. 

DESCRIPTIVE STATISTICS, FREQUENCY DISTRIBUTIONS AND HISTOGRAMS: 

Analysis of raw data or data with frequency counts Raw data sorted and grouped 

Choice of lower bounds and class intervals. Absolute, cumulative and relative 

frequencies. Histograms with up to 200 classes Output displays sum. mean, mean 

deviation, median, variance, std dev.. 3rd and4th moments, skewncss. kurtosis. range, 

etc 

All programs arc datafile compatible with Matrix Operations program in UNIMAX 

package. Data matrix capacity examples (columns bv rows): CBM-61; 2x1250. 5x700. 

10x380. BBC-B; 2x750.5x400. 10x200. 4KK Spectrum; 2x1800. 5x900.10x500 CBM-64 

(dbk/cau): £85, BBC-B (diskcass) £85.48K Spectrum (mdvcari'cass): £60 

U N I M A X 
L I N E A R P R O G R A M M I N G P A C K A G E 

LINEAR PROGRAMMING: A powerful and instructive optimisation program capable 

of handling all sorts of linear programming problems (min'max. any combination of < = . 

= . > = constraints and Xj>=0, x;<=0. - a < x , < o sign constraints). Primal, canonical, 

dual and their solutions arc displayed in standard mathematical form. Unbounded 

problem and no feasible solution prompts. Edit option for all inputs. Capacity examples 

(variables by constraints); CBM-64: 10x35. 25x30. 40x25. BBC-B: 10x25. 20x20 . 48K 

Spectrum; 10x45.25x35.50x25. 

MATRIX OPERATIONS: Inversion, transposition, determinant, pre- and post-

multiplication, scalar multiplication, addition and subtraction of matrices and vectors. 

Any output can in turn be used as the input of the next operation without re-lyping 

Matrices can be saved or loaded at any stage Datafile compatible with UNISTAT 

package. Capacities. CBM-M; 35x35. BBC-B: 25x25.48K Spectrum; 45x45. 

CBM-64 (dtsk/cass): £60. BB<'-B(disk/cass): £60.4HK Spectrum (mdvcart/cass): £45. 

A L S O AVAILABLE F O R 4 B K S P E C T R U M 
INTRODUCTION TO ECONOMICS SET: £25 

ECONOMIC GEOGRAPHY: £9.95 • BIBLIOFILE: £9.95 

POLYNOMIALS: £6.95 • INTEGRATION: £6.95 

To: U N I S O F T L I M I T E D 
(Dept. E) 29 ST PETER'S STREET. LONDON Nl 8JP. 

TEL: 01-359 0978 

Prices include VAT and delivery within the UK . For orders from Europe add 

£ 1.50. oulsidc Europe £3.00 per item for airmail post. Dealers enquiries welcome. 

C O M M O D O R E 6 4 , B B C - B , 4 8 K S P E C T R U M 
$ Comprehensive user manual • Full data handling facilities (display, print, change, save, load) 

• All results can be printed out • 

SUBSCRIBE 
TO 

BRITISH & AMERICAN 
Computer magazines. Reach each month up-to-date 
information, New Products, Programming and 
understand more about computers. 

BRITISH Magazines: Computer Answers-Input-Micro 
Decision-Personal Computer World-Personal 
Computer Games-Radio Electronics World-Sinclair 
Programmes-Sinclair Users-Your Computer-What 
Micro-Etc. 

AMERICAN Magazines: Byte-Compute-Computers & 
Electronics-Creative Computing-Micro Computer-
Micro Systems-Popular Computing-Small Business 
Computers-VIDEO Magazine, Etc. 

Also NEW Books from all Publishers. 

Service to all countries throughout the world. 

Please write for prices. 

Computer Magazines and Books 
Haulsterm Ltd. 5 0 0 Chesham House, 

1 5 0 Regent Street, London W 1 
Tel 0 1 - 7 7 8 8 7 4 6 0 1 - 4 3 9 6 2 8 8 

Cassette & Disk Labels 
i t 24 HOUR SERVICE FROM STOCK 

I t AVAILABLE WHITE OR TINTED 

^ 48 HOUR SERVICE ON PRINTED LABELS 

CASSETTE LABELS ON A4 SHEETS • White only, suitable for smalt-offset printing or 
photocopying: 100 labels - £3.50. 200 - £8.00. 300 - £8.26. 500 • £12.00. 1000 £21.86 

CASSETTE LABELS IN ROLLS - Complete with tractot teed becking peper for over-
printing by computer printer. Available white or tinted blue. pink, green, orange. grey or 
yellow. Minimum order 500 labels. 

WHITE: 600 - £14.86.1000 - £20.70.2000 • £31.06 
TINTED: 600 £16.90,1000 • £24.15.2000 • £37.96 

DISK LABELS • AvsJeWe « 127 ft 96 mm width for conventional floppy disk (36mm deep), 
or 71 x 69mm for the MSX style compact floppy disk. Theee labels are al on tractor feed 
becking paper with a range of tints as ebove. 

WHITE. 96mm: 500 • £12.75.1000 - £17.75.2000 £20.56 
TINTED. 96mm: 500 - £15.20.1000 - £24.66.2000 - £34.36 
WHITE. 127mm & Compact disk: 500 £15.56,1000 • £22.06.2000 - £25.70 
TINTED. 127mm & Compect <*«k : 500 - £21,36,1000 - £31.06,2000 • £43.66 

All Prices include VAT and postage/ packing 
Excellent discounts for large quantities 

Please send stamp for printing price lists and sample labels 

O d q g O Q D S C D ^ J I . 

Self Adhesive Computer Labels 

UNIT A4 
SMEED DEAN CENTRE 

EUROLINK INDUSTRIAL ESTATE 
SITTING80URNE 

KENT ME103RN 
Stltingbourmt (0796)28425 

10 YOUR COMPUTER, NOVEMBER 1984 
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s c o o r d s e r s o u c e n y 

Swords and Sorcery represents the first example of the 
ultimate in graphic adventures using the unique MIDAS 
system. 

Swords and Sorcery differs from other adventures in that 
you iiuide your character through the unending corridors 
of the underworld on a quest for material, physical and/or 
spiritual power. 'Hie choice is yours. 

You begin as a novice with limited abilities in the u8e of 
magic, sword play and stealth (lock picking, thieving etc). 

As you wander the corridors, you will encounter beings 
meek and mighty, discover untold wealth and worthless 
trash. Some objects will increase your powers, whilst some 
will be dangerous and still others will be protected from 
pilferers (you!) by friendishly ingenious traps, all designed 
to help or hinder you on your pilgrimage to power and 
glory. 

There are quest* within quest* within 8word« and Sorcery, 
for those who want to follow them. Some are given others 

must be found, and some are lost causes. There are many 
ways of opening the Rate between the levels of the dun-
geons. Some are obscure and easy, others obvious and 
dangerous. The most profitable paths are both. The 
Ultimate goal of many will be to find the lost armour of 
Zob, which was un made by its maker, and its parts 
scattered across the levels, What, where, how, who and 
why are answers to be found. All that is known is the 
prayer of the seekers: 

WHEN DARK CABALLUS HIS COUNCILS LEND US 
LET NOT THE RED CLUPEA HARANGUE US 
TURN US FROM WHAT SEEMS TREMENDOUS AND 
THUS TO ZOBS GREAT TREASURE SEND US. 

You need never tire of Swords and Sorcery — when this 
dungeon can no longer hold you, the next awaits... there 
are a series of expansion modules planned to extend your 
enjoyment indefinitely. 

Available on Cassette £9-95 
SPECTRUM 48KOR COMMODORE 64 

(Multl Dimensional Animation System) 

MIDAS ADVENTURE CONCEPT 

Stunning 3D graphic animation simulating video disk 

games. 

A unique fully interactive adventure language using the 
latest ARTIFICIAL INTELLIGENCE techniques. 

State of the art data compression technique* enabling 
enormous scenarious and vocabularies to be incorporated. 

Real time Interactive Conflict Sequences/Talk to your 
opponent, attack them, flee them and even confuse them. 

Joystick capability for movement, combat and actions 
through unique menu feature. Keyboard operation 
for more complex interaction with the adventure when 
time permit*. 

Develop your own unique player characters. For exam-
ple — specialize in magic, swordplay etc. 

Total expandability — your own characters can be 
transferred to future adventures and new opponents, 
scenarlous and objects can be added to all the games. 
A series of expansion modules to increase indefinitely 
the playing life of each game written with MIDAS. 

P.S.S. 452 STONEY STANTON RD. COVENTRY CV6 5DG. TEL: COVENTRY (0203) 667556 



FromDURELL (Technical Support from Westland Helicopters) 

R T i l l 

Available now f rom most retail outlets 
COMMODORE 64 - SPECTRUM 4 8 k 
Available soon 

ORIC - BBC - AMSTRAD 





ZX-81 OWNERS 

AT LAST 
THE PROGRAM YOU'VE 
BEEN WAITING FOR! 

Rocket 
M a n 

with 
Hi-Res Graphics 

on standard ZX-8116K 

Actual ZX-81 Screen Display! 

1. Diamonds 
2. Sea 
3. Platforms 
4. Ladders 

5. Fuel Cans 
6.Rocket 
7. Vulture 
8. Leg of Lamb 

9. Player 
10. Bubloid 
11. Fuel Gauge 
12. Men Remaining 

Get rich quick by collecting Diamonds that are 
simply lying there waiting for you! 
Oh . . . I forgot to mention that there are one or 

two problems! There is an expanse of Shark 
infested water between you and the Diamonds and a 

strange breed of Bubble that seems hell bent on 
getting you in it! Somehow you must cross it 
You have a Rocket Pac to help you (a Vulture on 

higher levels) but you mu9t rush around the platforms 
and ladders collecting cans of fuel (legs of lamb with the 

Vulture) and cursing that weird Bubble. Once you have 
enough fuel then it's Chocks Away! 
Oh . . . but don't run out of fuel on the way - otherwise it's 

. . . .SPLASH! 

The aim is to collect all the 
diamonds from the far left hand 
side of the screen, whilst avoiding 
the rampant Bubloid. These 
emerge from the sea and are hell-
bent-on returning to their watery 
habitat with you in tow. Sooner or 
later you are going to end up in the 

iae 
>und the syste 
adders, cleverly 

avoiding the Bubloid. you collect 

drink - The idea is to make it later! 
By belting round the system of 

platforms and ladders, cleverly 

taying an 
with each stage. On staaes 4-
you once again start witn the 

the fuel cans which appear in 
random positions, until you 
consider that your fuel gauge 
indicates sufficient in the tank. 
Now you can go and collect your 
rocket. With the rocket-pack 
strapped to your back you can fly 

across the expanse of sea to 
collect the diamonds... but 
don't run out of fuel or your 
rocket-pack will simply 
disappear and you will 
wina up in the drink! 

There are six stages with six 
different platform layouts. On 
stages 1-3 the Bubloid, which 
floats in front of the platforms 
with uncanny ease, gets an ever 
increasing ability to nome in on 
your position, making the task of 
staying alive more demanding 

stag> 
agait 

easiest Bubloid (which is a blessed 
relief!) but the fuel cans are 
replaced by legs of lamb which 
you must collect to feed your 
vulture, and once it has enough 
energv (or you think it has!) you 
must flap across the water on its 
back to collect the diamonds. 

Extra men are awarded for 
every 10,000 points - but ONLY 
once you have collected all the 
diamonds and so completed each 
particular stage. 

GQQPLUCK! 

Available from all good computer shops 
or send cheque/P.O. for £5.95 (inc P&P) to: 

Software Farm, FREEPOST (no s t amp required) 

(BS3658) , BS8 2YY 
Software Farm, 155 Whtteladies Road. Clifton. Bristol BS8 2RF. 

Telephone (0272) 731411 Telex 444742 AFMADV G 



ORIC/ATMOS 
OTHER TITLES FOR CBM64/V20 SPECTRUM ZX81 AVAILABLE 

K X m CATEG ORIC (action 
game). Take command of a 
cruiser engaged in battle 
against fighter planes and 
submarines. Use the radar 
and sonar systems to detect 
and destroy the enemy before 
you are sunk. £ 7.9S 

• ' M M STYX (arcade). Des-

troy the castles of the Dark 

One which guard the river 

Styx. Struggle against vultu-

res, the eyes of the devil and 

his minions to vanquish evil. 

£ 8 . 5 0 

1'I V I l DBUO (utility). A mo-

nitor/debugger to debug your 

programmes in machine code: 

position of internal registers, 

set breakpoints, step through 

programmes. £ 1L9S 

OPTIMUM 

- jcBSEiviH^jr— 
OWC-I/ATMOS 

j iTTil l OPTIMUM (home). 

Manage up to 4 different ac-

counts, keep track of expen-

diture and compare with your 

monthly or yearly budget. 

Just what you need to keep 

the household accounts in or-

der. £ 9.9S 

• ' l i -M FIRE FLASH (arca-

de). Prevent the aliens from 

sabotaging the fuel depot and 

avoid enemy fire by passing 

into hyper space. An attracti-

ve and challenging arcade ga-

me in 100% machine code. 

£ 8.S0 

f i m l TYRANN (adventu-

re). Can you find your way 

through the labyrinth and li-

berate QueenTyrannfromher 

torment? A first-class adven-

ture game with text and gra-

phics. £ 8.95 

I ' I K l THE DIABOLICAL TO-

WER (adventure). The Diabo-

lical Tower has 60 floors, 

each one fraught with danger. 

Your mission is to seek out 

the treasure. £ 8.50 

MULT! F ILER! 
48K O R I C 1/ATHOS 

|»IH«1 MULTIFILER (busi-

ness). A powerful program-

me for creating files. Choose 

your own criteria adapted to 

your requirements. Rapid 

sort and search features in 

machine code and possibility 

of memorising over 30000 

characters. Extremely simple 

to use. £ 14.95 

r m l PANIC (action). 

Catch the marauding apples 

by setting traps. 6 levels. 

£ 6.9S 

48K ORIC 1« 

F T 1 T 1 THE HARE AND THE 
TORTOISE (education). A ga-
me for 3-6 year olds to teach 
the notions of right, left, up, 
down and counting. The hare 
and the tortoise decide to ra-
ce. Who will win? The level of 
difficulty is adjustable to the 
child's ability. £ 8.50 

THER ORIC/ATMOS TITLES 

(97 ADDRESS BOOK £ 9 . 9 5 
498 BANK ACCOUNT £ 12.50 

499 BASIC PLUS £ 9.95 
$02 COMPUTER ASSISTED 

DESIGN £ 8.50 
504 CHARACTER 

GENERATOR £ 8.50 

6S CONCOURS HIPPIQUE £ 5.95 
64 CW MORSE £ 14.95 
6 FINANCIAL 

CALCULATOR £ 9.95 

>07 INVOICING £ 14.9S 

508 LEARNING FORTH £ 16.95 
>09 LIBRARY CATALOG £ 9.95 

11 SCREEN KIT £ 9.9S 

13 SUPERCOPY £ 9.95 

t 

I 

RETAILERS CONTACT: 

CentreSoft S 

PCS 
•STRkBUTkOTI 

LfcmTEO 
OR ASK YOUR DISTRIBUTOR TO CON-

TACT US 

DISTRIBUTORS AND OVERSEAS EN-

QUIRIES CONTACT: ^ ^ _ _ 

JANET PELTON, INNELEC-NO MAN'S 

LAND 110 BIS RUE DU GAL LECLERC 

93506 PANTIN CEDEX FRANCE 

TEL.: 33-1-840.24.31. 

MAIL ORDER: 

POST COUPON TO HIGH TECH UNITS 1 & 2 CONLON DEVELOPMENTS WATERY 

LANE DARWEN LANCASHIRE 

PRICES INCLUDE POSTAGE AND PACKING FOR UK ONLY OVERSEAS ADD £2 . 

REF TITLE QTY TOTAL PRICE 

PO/CHEQUE ENCLOSED OR DEBIT ACCBSS/VISA 

IF CARD EXPIRY DATE: 

IMPORTANT: All cheques or cards payable to NO MAN'S LAND and sent to High Tech. 

NAME 

ADRESS I _ • 

POSTCODE £ 



Home computers. 

The report 
you've been waiting for: 

simple, factual 
honest comprehensive 

and 100% biased. 



A LL you need to know about 

computers can be summed up 

in one word: Commodore. (Well, 

we did tell you this would be biased). 

We make everything you'll 

ever need to get the most out of home 

computing: all the hardware and all 
the software. (And if you don't 

understand what that means, simply 

look under "H"). 

That's what these M 

CHIP: silicon. A very complex 

electrical circuit miniaturised in 

silicon. It carries out the functions in 

the computer. Unlike other home 

computer companies, we make our 

own chips, so maintaining quality. 

D 
three pages arc all about: I 

explaining whatcom- • 

puters are (without the 

scientific jargon), how 

they work (without any technical 

mumbo-jumbo), and how you can get 

more enjoyment out of them (without 

much difficulty). 

ISK drive. A program and data 

_ storage system, just like 

cassettes, but much faster. 

^ ^ ^ You can find and load 

the program you're 

looking for in seconds 

instead of minutes. 

Diskettes, which can 

be used repeatedly for recording 

or re-recording programs, transfer 

information or instructions to and 

from the computer. 

B ASIC. Most home computers 

speak the same language. It's E DUCATION software from 

Commodore. We work 

called BASIC. This is a more friendly 

way of saying "Beginners All-Purpose 

Symbolic Instruction Code'' 

There arc different kinds of 

BASIC and, like languages, some are a 

little easier to understand than others. 

Like, BASIC 3.5 in the Commodore 

Plus/4 and Commodore 16. 
BOOKS you can read: 'Teach 

Yourself Computer Programming 

With The Commodore 64" 

and "Programmers Reference Guide" 

c 

non-stop with educationalists 

improving our range of 

programs for the pre-school to 

"O" level age groups and beyond.. 

Computers are an 

invaluable educational tool-

versatile, patient and able 

to present information in an 

exciting way. 

Our "Get Ready to Read" series, 

with lovable B.J. Bear, 

is recognised as 

cxcellen 

ASSE T 11. Just as you keep your 

favourite music on cassette, 

so you can also keep your favourite 

computer programs on cassette. 

You can either buy pre-recorded 

programs in a shop, or you can write 

them yourself. Cassettes are just one 

form of program storage and playback 

- see also Cartridges and Disk Drive. 
To play cassette software you 

need a cassette unit.The Commodore 

1530 and 1531 cassette units have 

been specifically designed to get the 

very best out of our computers, and 

provide consistently reliable results. 

i example of 

how it 

is possible to develop reading and 

writing skills in prc-school children. 

ELEPHANT: well-

known symbol of 

the Commodore 
64's enormous 

64K memory. And 

don't you forget it! 

CARTRIDGES. These arc pro-

grams that plug directly into the back 

of the computer itself. 

CPU stands for Central I*ro-

cessing Unit. This is the computers 

"brain" and as such it's what does all 

the hard work. 

F OUR is for Commodore Plus/4, 

our very latest home 

computer with four, very popular 

built-in programs: wordprocessing, 

spread-sheet (financial planning), 

database (filing), and graphics. 

ixxlxx. 
• 1M fwTMTaMTMTMVa 

It has an extensive 64K menu 

with an exceptionally large 60K 

available for use. The Plus/4 comes 

equipped with the Commodore 

BASIC 3.5 with over 75 programmi 

commands. 

Other features include sound 

facilities, comprehensive graphics 

and 121 colours. 

ORTEK and the Microchips is a 

unique programming course, 

for children of all ages, that 

links learning exercises 

with a space adventure story. 

GRAPHICS. 

The pictures and diagrams 

on a monitor or TV screen, 
either high or low resolution. 

All Commodore home 

computers have 62 graphic 

symbols to create low resolution 

pictures and diagrams, or 

high resolution modes that j 

allowyou to specify each pixel J j 
(or dot) on the screen. 

(There can be up to 64,000 j f f l 

of these). 

GAMES: Commodore 

produce them all, and more!. 

From shoot 'em up games, * 

to games of adventure 

and complex strategy. r 
ELP! On both the * I 

Commodore 16 

and Plus/4 computers 
there is a very special 

feature: a HELP key. It 

does exactly what it 

says: it helps you to 

debug (which is the 

smart way of saying, 

"identify and 

correct errors") 

when you're 

programming. 

It high-

lights errors 

right down 

toindivi 

dual 

instructions. 

HARDWARE. 

The computer itself-you can touch 

it. Whereas software's a program you 

can only see or hear (on the monitor) 

when it's running in the computer. 



J N T E G R A L software is software 

that is actually built into 

the computer, as on the Commodore 

Plus/4, the very latest in home 

computing. 

INTRODUCTION to BASIC. 

Just as you don't need to understand 

how a car works to be able to drive it, 

you don't have to understand how a 

computer works to be able to use one. 

But you will definitely get more 

enjoyment out of it if you do have 

a basic knowledge of programming. 

Which is why "Introduction to 

BASIC" has become the most popular 

software tutorial. 

It comprises 2 cassettes and an 

easy-to-follow, step-by-step manual. 

INPUT/output: Input is 

information put into the computer 

from either the keyboard or a storage 

device. Output is information 

from the computer to either a 

screen, printer or storage 

device. 

JOYSTICK and paddles. 

As well as improv-

ing speed and accuracy, 

these make games more real 

by putting the control of 

whatever it is on the screen 

I f directly into your hands. 

K1 ILOBYTE is 1,024 bytes. 

So "K" stands for a 

unit of 1,024 or 2»9 A 64K byte 

memory unit contains 64 x 2W, 

or 65,536 bytes of memory. 

And if you don't understand 

all that; don't worry. 

All that's important 

is knowing you can run more 

complex programs through 

a computer with a large memory, 

than one with a small memory. 

lANGUAGE.This is a system of 

coding that can be under-

stood by a computer. It allows you 

to '^peak" to the computer, 

and for the computer to "speak" 

to you. Most home computers 

speak BASIC, but there arc also 

ft other languages available for 

I Commodore computers 

^ ^ that have been designed 

for specific uses. 

For example, LOG( 

and PILOT in education. 

MONITOR: this is the 

i_ screen on which 

you can see what you've 

typed into the com-

puter, and also what J 

the computer is 

saying back to you. v-

You can use an 

ordi nary T V screen, i 1 
but more preferable 

is a colour V 
videtj^ monitor, like * 

the Commodore 1701. 

This is a special 

device that produces 

much higher resolution than a 

TV, and so offers superb reproduction 

and clarity. 

On topof which it allowsthe rest 

of the family to stay tuned-in to their 

favourite TV programme while you're 

tuned-in to your favourite computer 

program. 

MODEMS allow computers to 

connect via a telephone line to other 

computer systems. Commodore 

64 modem owners can 

communicate with other owners, 

join systems like Prestel/Micronet 

and an exciting new system called 

Compunet, where quality software is 

available cheaply or even free. 

asic 

types of memory: R O M and RAM. 

Read Only Memory (ROM) 

is the computer's permanent built-in 

memory which tells the computer 

what to do. It doesn't disappear when 

the computer's switched off. 

Random Access Memory 

(RAM), however, 

MLOl e t l t o p V . isfortemporary 

1UBC0HH000RBCCf1Piritp\ storage. 
^ W f / It is the part 

of the computer's 

memory that's free 

for you to 

use. It can be 

erased and used over and 

) „ 

over again. 

It stores 

both data and 

instructions 

during the execu-

tion of a computer 

program. These arc 

lost when you switch 

the machine off-unless, 

of course you store them 

on cassette or diskette. 

N [UMBER ONE. In the 

whole wide world, Com-

modore is No. 1 in microcomputers, 

and the Commodore 64 is the No. 1 

best seller. 

RIGIN of the computer. In the 

_ 19th Century an Englishman, 

Charles Babbagc, invented the first true 

computer. But his "Analytical Engine" 

was so ahead of its time, it turned out 

to be impossible to build! 

The modern computer first 

appeared around the time of World 

War II. Britain's "Colossus" was vast, 

consumed vast amounts of electricity, 

required its own air-conditioned room, 

was unreliable and difficult to operate. 

It had its limitations. 

Then came the amazing transistor, 

integrated circuits...and microcomputer 

The first desk top microcom-

puter in the world was the Commodore 

PET (this was a friendly name for 

Personal ElectronicTransactor), in 1977. 

In effect Commodore had taken 

hitherto huge, expensive, 

mysterious machines 

accessable only to 

eggheads, reduced 

the size and price, 

and put them 

into the hands of 

ordinary mortals in 

ordinary offices. An 

extraordinary advance. 

p ERIPHERALS. These are separate 

add-ons that will extend your 

computer's capabilities. Like our 

printers, storage devices and monitor. 

PRINTER: One of the ways a 

computer can '^peak" to us. 

It means you can produce charts, 

letters, documents, pictures on paper. 



The Commodore range includes 

four printers and one printer plotter. 

The MPS 801 dot matrix printer 

(so called because its characters are 

made up of dots) has a print speed of 

50 characters per second, about five 

times as fast as the fastest secretary. 

The MPS 802 dot matrix friction 

feed printer has a 

print speed of 60 

characters per second 

and uses either single 

sheets or continuous 

stationery. 

The DPS 1101 daisy wheel printer 

(called that because, surprise, surprise, 

the print wheel looks a bit like a daisy), 

produces superb quality print on 

all letters, reports and documents (the 

ki nd of qua 1 ity one desperately requi res 

on a letter to the bank manager). 

There's a range of alternative type faccs 

available on additional print wheels. 

Speed: 18 characters per second. 

And the 1520 printer plotter 

(illustrated). This has 4 colours, and 

opens up a whole new world of graphic 

print-out ability. You can draw pictures, 

create graphic designs, plot graphs or 

construct bar and pie charts. Speed: 

14 characters 

per second. 

QWERTY - the 6 keys at the top 

_ left hand side of a standard 

typewriter. Unlike lesser machines, all 

Commodore computers have full-size, 

professional typewriter keyboards. 

They have a solid, responsive feel 

to them. (The problem with rubber 

or membrane keyboards is they have 

a soft, spongy feel to them: you 

press a key, then wonder if the message 

got through). 

R (ANGE. The 

range 

of Commodore 

software 

is enormous. 

There is some-

thing, as they 

say, for everyone: 

educational, 

business, home 

and games. 

u SER friendly. This is a program 

that explains itself as it 

goes along, or a computer that 

people can easily operate. 

Every computer 

manufacturer now 

its products arc "user 

friendly" but only 

Commodore really 

demonstrates it. For example, our Help 

key and use of Advanced BASIC. Y 
V' ERT1CAL integration is not as 

complicated as it sounds. All it 

1PPEE! Yes, now you know 

or should do) that computers 

means is that Commodore make 

everything to do with computers, from 

the silicon chip tothecomputercasing. 

So we have complete control over 

everything, from design to manufacture. 

It also means, of course, that we 

can design everything so you're 

able to get the very best out of your 

Commodore computer system. 

w OMEN also are discovering 

computers-and not just in 

offices, but 

at home. 

Computers 

3rcn't sexist. 

are really interesting. They're not just 

about space games with horrendous 

monsters. Nor are they horrendously 

complicated machines that you need a 

maths degree to understand. 

Computers arc the future, and 

it's important that you and, even more 

so, your children don't get left behind 

in the past. 

With a Commodore computer 

and a peripheral or two (and we now 
know what those are, don't we?) whole 

new leisure and business opportunities 

will immediately be opened to you. 

Make the choice now and (just 

so long as it's Commodore) wc promise 

you will never regret it. 

z IP us a line if you'd like more 

even more biased information 

on any Commodore products. 

Write or telephone: Commodore 

Information Centre, 1 Hunters Road, 

Weldon, Corby, Northampton 

NN17 IQX.Tel: Corby (0536) 205252. 

STARTER PACK.The 

Commodore 16 

Starter Pack has been 

specially designed to 

introduce you to computing. 

It contains everything you need 

to start home computing, complete in 

one box: a 16K computer, cassette 
unit, four superb software programs, 

and Introduction to BASIC Part 1. 

It has a Help key in case you 
get into difficulties, and incorporates 

'advanced BASIC, which has been 

specifically designed to simplify the 

programming process. 

Other features include: 4 cursor 

keys, 2 joystick ports, an astonishing 

121 colours, plus excellent sound and 

graphics capabilities. 

T UNES. Commodore make software 

to help you compose your 

very own music. 

All our home computers have 

great sound and music capabilities. 

invented for 

everyone, and the fact that they're fun, 

exciting, educational, practical and 

time-saving arc benefits that apply to 

women just as much as to men. 

j /MAS. There is no 

better time to 

give or receive a 

Commodore 

present. 

= wM Cr 



COMMODORE 

TWO GREAT 
NEW CHART CLIMBERS 

from 

w DEALER& 
DISTRIBUTOR 

Enquiries Welcome 

119, JOHN BRIGHT STREET, 
BIRMINGHAM B1 1BE 

Telephone: 021-643 5102 
Exclusive distributor of SCOTT ADAMS PRODUCTS 

L. AW; • 

Some time in the far future, the Colonial Union is crumbling and 
the'planets Warlok and Aldarr are on the brink of war. 

Returning from a mediation conference, an Aldarrian starship is 
attacked and boarded by the Imperial troops of WARLOK. F our 
robot drones containing top security information on the Aldarrian 
planetary defences, are discovered on board the starship and 
transported to WARLOK where, for interrogation and security 
purposes, they are each placed at the heart of a heavily fortified 
underground defence network 

Your mission, as elite space fighter commander of the Aldarrian 
defence forces, is to enter the network and recover the robot 
drones before Warlok can discover the drones access codes 

Before you get to the drones you must survive a lethal defensive 
network of attack robots, laser barriers oscillating 
droids and much more . . . Good luck, the fate of 
Aldarr lies in your hands 

WARLOK :s a stunning, high resolution 
tour-de-force of arcade style fast action. 
From the first screen as you descend into the 
defence networks to the final release of the P 
last drone (if you ever make it!) WARLOK 
is compulsive gaminq for all arcade 
addicts from the hardened old-timers to 
rank beginners 

From the darkest mysterious depths of Croatia came Hooper 
Prince amongst his own people but ridiculed by humans due to 
his exaggerated facial features and large floopy hat - a symbol of 
greatness in his own land Angered by the taunts of men. Hooper 
sets off in this cruel world to prove himself any man's equal 

In this, the first of his adventures. Hooper has to enter the 
infamous death grid where he must steal precious jelly beans 
from the dreaded Sneakers and Beepers. (The stuff that 
nightmares are made of). Once the beans are collected he must 
replace them with fakes then advance to another part of the grid, 
even more dangerous than before. 

To complete his task Hooper must raid each of the eight sections 
of the death grid six times while nasties get faster 
and faster. May the strength of your ancestors 
guide you. 

HOOPER Is a 1()0% machine code game written 
by MAK JUKIC 

Access and Barclaycard welcome. 

in your high street . 
If in difficulty 

contact us 
direct. 

\A A A 

HOOPER 
•COMMODORE 64-

i i i i i i i i i i i i i -



Actio 

S t o r m Warrior. 
He needs no allies, his strength and agility will prove him wor thy of the 
name - Storm warrior ' 
Storm Warrior Is a 12 screen, all machine code, fast moving graphics 
adventure using 58K of RAM. it features 5 levels of play, full playing 
demo mode on the f i rst four screens, game freeze facility and a fast 
loading system. 
Commodore 6a Tape £7.95 Disk £9.95 (including VAT.) 

The White Viper. 
A great graphics adventure in the land of Demons, coming Soon 
Commodore 6a Tape £7.95 Disk £9.95 (including VAT.) 

Dead City Rescue. 
The mind blowing, fast loading. 100 screen graphics adventure 
featuring 5 di f ferent speeds of scrolling to give an incredible depth of 
perspective. Mentally stimulating, strategy packed, visually stunning! 
Commodore 6a Tape £7.95 Disk £9.95 (including VAT.) 

Meet the Challenge 

Available f rom your favourite software Retailer. 



ft- v/Mfrf-
5/tMOKAI SOFTWARE 

C a t t l e o f t f j e &kull Tiovb 
Packaged in a 

Special P resen ta t ion Box 
w h i c h includes a 

"Free Dus t Cove r " 
f o r your compu te r . 

In a battle lost in the mists 

of time, the necromantic Skull 

Lord attacked and defeated 

a race of noble Dwarves. 

The Dwarves lost many treas-

ures. the most valuable of 

these being the "Crown of 

Dwarves Kings". For many 

ages did they attempt to 

regain this artifact, and for 

many ages did they fail. 

Now in desperation they call 

upon you. noble warrior, 

to attempt that which is 

beyond their power. 

Your quest:- To regain the 

fabled crown and defeat the 

all powerful skull lord. 

The adventure is of the 

classic format. Simple verb-

noun combinations are ex-

pected, and will usually be 

understood. 

r v r i i f i i n n i H 

MUflHl i 
IN VAI7ER 

Samurai Invaders 

You control a fearsome Samurai 
warrior whose aim is to prevent the 
Alien invaders from gaining control 
of the earth. To help you in this 
task, you are armed with shuriken. 
fearsome oriental throwing stars. 

Ms. Mazey 

Please t i ck the co r rec t boxes 
in the mai l o rder coupon . 

• r 

r •» 
j u 

an-
A 

Can you guide the intrepid Ms. Mazey 
around her garden maze and collect 
the daisies? Or will you fall victim 
to the evil skull riders? (In a garden?) 
Can you make it to the maqical "flow-
er pills". Will you get the "flower 
power" to zap the skulls? Will Ms. 
Mazey ever get to see the flbwer of 
her heart. Percy Chucka? 

Rooster Run 
Why DID the chicken cross the 
road? You don't know? Neither 
do we, but with the help of this 
game you may just find out! 
Your aim is to guide the hapless 
rooster across the road, then, get in 
the boat and avoid the aquamarine 
hazards. What could be simpler?! 

£8.95 AMSTRAD 

• 

£7.95 CBM64 • 
£5.95 

SPECTRUM 48K Q 

£7.95 BBC • 
£7.95 ELECTRON 

• 

•£8.95 SHARP MZ711 

• 

£7.95 DRAGON 

modified versions 

• 

£7.95 VIC 20 • 
£7.95 Tl 99/4A 

• 

SAMURI 
INVADERS 
£7.95 

Amitrad I | 
only I I 

MS. MAZEY 
£7.95 
A m i u a d only 

ROOSTER RUN 
£7.95 
Amttrsd only 

• • 
SEND CHEQUES / POSTAL ORDERS TO 

Samuri Software 
16 Clapgate Lane, Goose Green, 

Wigan. WN3 6RN 

or Ring: Tele-Sales {0942) 495753 with 

ACCESS / VISA No. for 

IMMEDIATE DESPATCH. 



The supreme test 
of mental muscle. 
A mind blowing, fast loading, 
100 screen graphics adventure 
featuring 5 different speeds of 
scrolling to give an incredible 
depth of perspective. Mentally 
stimulating, strategy packed, 
visually stunning. 

Commodore 64 
Tape £7.95 Disk £9.95 
including VAT. 

Meet the Challenge 

Available from yoifr favourite 
Software Retailer 



Commodore classic now available 
for all ATARI machines 

Attack of the 
mk 

Mutant Camels 

PRICE £ 7 . 5 0 

PLUS THE USUAI AWESOME COMMODORE RANGE 
SOFT SOFTWARE. 49 MOUNT PLEASANT, TAOLEY. HANTS. ENGLAND. 



Thne-in toJet-BootJadi. 
The massive h i r * * 

m from English Softw3Fe. 

to expect from English 
Software. 
Jet-Boot Jack and our other 

programs are available 
from branches of Laskys, Greens and 
all good software dealers. 

Telephone Sales Hot Line 
' (Access a n d V isa) 061-835 1356 

COMMODORE 
•̂ yZL— Cassette, 

O T (Speed load) 

ATARI 32K 
Cassette 
or Disk 

Jet-Boot Jack is fast heading for No 1 
spot in the Atari games charts. 

Because he's absolutely unique. 
Jet-Boot Jack is the space-age jet-

powered jogger who takes you on a chase 
through the vaults of the Record Pressing 
plant, collecting his favourite music as 
he goes. 

Evil creatures try to thwart his every 
move, but Jacks special bouncing powers 
send them hurtling to their deaths! 

Sliders and elevators provide access 
to new levels - but sometimes they 
turn nasty! 

With 10 different screens and 6 skill 
levels Jet-Boot Jack will stretch your „ P Y r i T F M F . I T 

i . i . . i i . . T H E P O W E R OF E X C I T E M E N T 
a o m n e s t o t n e l i m i t . ^ The English Software Company, Box43, 

Which, after all, is what you ve come Manchester M60 3AD Trade Enquiries Tel: 061-835 1358 

(all English Software programs arc sold according to the English Software Termso( Trading, copies of which arc available on request). 

— . . . — Software 

Program wr i t ten by Jon W i l l i a ms and Mark Taylor. 



~~~0NV6NG ORIJ 
* 200 reus COCAWONS 

in ye High Resolution graphics 

* My Olde Manual 

Oo Help ye on thy way 

* "6vyl Ones" wnycfi 

do inhabit the tombs 

* m&ASURGS in great 

abundance 

* MAPS tr CCUGS so ye 

don't get too lost. 

AnotHer Ontrepid Hero 
gssMON Hys 

W E B S ' ® " , , 

L L S t o « e ^ 



>. --r. 

Sensational 

ZX Spectrum Offer 
from Spectrum 

ZX Spectrum 48K 

Including 

FREE! 
Software 6 pack 
Containing: • Computer Scrabble 
• Computer Chess • Survival game 
• Chequered Flag game • Horace 
goes Skiing game • Make-a-Chip 

Worth £56.70 

Sinclair 
ARRIVING SOON! 

SPECTRUM PRICE 

32-bit power. 128K RAM. 
. . business software... 

it's the amazing 
QLi 

SPECTRUM 
PRICE 

DK'Tronics Keyboard 
P K t r o n i c s Ugh tpen _£19.95 D - i r o n i e s Programmable Joystick 
D Ktronics Dua lpor t Joystick n o qc 
Inter face . \ V . . . . . . . £13.00 l r r t c r f a c e " 2 9 5 

Plusl FREE 4 G A M E S CASSETTE 

Scoop Purchase! 

Timex 2040 
Thermal Printer for the 

SPECTRUM 48K 
SPECTRUM 
PRICE 

This top-value thermal dot matrix printer is designed especially 
for use with the Spectrum 48K computer. With a print rate of 
80cps on no-ribbon thermal paper and a maintenance-free life, 
plus 80 dpi graphics capability, the 2040 really is a terrific buy at 
our low price! 

The Rat 
SPECTRUM 
PRICE 

Cheetah Remote Action 
Transmitter 

Cheetah's Remote Action 

Transmitter (R.A.T.) is the 

most sophisticated computer 

controller around. Cordless 

Infra Red transmission lets 

you sit back (up to 30 feet 

away) in your chair and enjoy 

the action! Electronic Touch 

Control system means no 

moving parts, superfast 

action, long life. 

DK Tronics Joystick 
Interface - Dual Port 
The 2 joystick facil i t ies are: 
1st port simulates 6789 & 0 keys: the 2nd port 
simulates in (31) command It w i l l run any 
software. 1-Using keys 6789 and 0; 2-Having 
redefinable key funct ion; 3-Uslng in (31) ful ly 
Kempston compat ib le ; 4-Any software you 
wr i te yourself 

SPECTRUM 
PRICE 

S p e c t r u m C o m p u t e r C e n t r a l have no connect ion whatsoever with the Z X S p e c t r u m C o m p u t e r m a n u f a c t u r e d by S inc la ir Research l t d . 

Computer 
Dealers 

or p i o j p e c t - v e dealers I I you w o u l d l ike t o 
k n o w m o r e abou t b e c o m i ng a SPECTRUM 
APPOINTED OiALER o n an e u l u s . v e area 
bans please w r i t e l o Bob C lcav r r 
Spec t rum C r o u p PtC Mun tme C.il<-
Hr t chm Herts SC4 OTJ Tel <046J> 3? t71 More from Spectrum 



NEWS! 

E 
a 
W E 

a H A P G E C A B O 
Up to £1000 
Instant Credit 

• There's up to £1.000 worth of Instant Credit 

available on a Spectrum Chargecard. See your 

local SPECTRUM dealer for writ ten details (UK 

main land only) Typical APR -29.8% 

Latest News 
for up to date news, i n t i m a t i o n & offers 
from SPECTRUM • see PRESTEL pa** 
600181 for details 

Not an i t a r t i carry trtry adv«rtitcd item, please phone before making a tourney - pricet correct at time o< |o<n{ to pre** U O I 

WIN! 
A fabulous holiday for you 

and 3 friends in sunny 

Florida 
Including Disney World 
Kennedy Space Centre 

& Florida Keys 
WITH SPECTRUM 
& COMMODORE 

• • • • P L U S * * * * 

£2,500 
spending money 

* * * * PLUS * * * * 
The 10 Runners-Up each get a 

£100 Voucher 
to spend in any Spectrum store -

anywhere in the country. 
Just look at the fabulous 1st prize in this new 

competit ion - a super holiday for you and 3 
friends among the sun. sea and palm trees of 
Florida. PLUS an incredible £2..500 to spend 
when you get there 

There's exciting day trips too to the Kennedy 
Centre, the famous DISNEY WORLD and more! 

The competit ion closes on December 31st 
1984 - call into your Spectrum dealer NOW and 
collect an entry form • you could win the holiday 
of a lifetime! 

MICRO UPDATE 
- Spectrum's own magazine for 

home and small business computers 
AUTUMN ISSUE 

Have you seen our MICRO UPDATE magazine 
yet? It's Spectrum's own computer guide, 
published by the experts for YOU - and the 
Autumn issue wi l l be out soon 

It's packed w i th illustrations and descriptions 
of just about everything you're likely to meet in 
home micro hardware, add ons and accessories. 
Plus there's information on current software, 
and hints and tips from experts about home 
computing 

Call in to your local Spectrum dealer and get 
YOUR copy - it's great! 

Just Arriving 

New! Commodore 16 
Including 
Commodore 

1531 
Cassette 
Recorder 

Add-ons 
Simon's Basic £50.00 
Intro to 8asic Pt 1 £14.95 
Intro to Basic Pt 2 £14.95 
MPS801 Printer Ribbon . . . £9.95 
MPS802 Printer Ribbn, . £12.95 
64 Magic Voice 

Speech Synthesiser £50.00 

Sensational 

Value! 

Commodore 64 

C o m p a t i b l e D a t a 
Recorder 

O N L Y 

k M / j / 

THE PERFECT INTRODUCTION TO HOME COMPUTING 
In t roduc ing the new C o m m o d o r e 16 - the advanced mic ro tha t ' s des igned w i t h 
the beginner in m ind 

This b rand new m ic ro features * power fu l 16K R A M a fu l l professional 
keyboard, superb graphics w i t h 121 colours, plus terr i f ic bu i l t - i n sounds 

In i ts 32K R O M is a new BASIC 3 5 w i t h over 75 commands inc lud ing graphics 
p lo t t i ng and program e d i t i n g There's a un ique H H P key that h igh l ights errors 
when you're learn ing to p rogram 

It's a t remendous new m ic ro and the Spect rum package includes a Com-
modore M o d e l 1531 Cassette Data Recorder too See it .it your local Spec t rum 
dealer n o w ' 

SPECTRUM 
PRICE 
ONLY 

Commodore 64 
Package Offer 

Including: 
• Commodore 64 
• A Joystick 
• C2N Cassette 

Recorder 
• 4 Cassette 

Games 



See the super new 

Commodore Range 
at your local Spectrum Dealer - Now! 

Commodore 
MPS802 Printer 

SPECTRUM PRICE 

MPS801 Printer 
SPECTRUM PRICE 

Just Arriving New! 

Commodore Plus/4 1542 Disk Drive 
C o m m o d o r e ' s new , a d v a n c e d P lus /4 b r i d g e s t h e 

gap b e t w e e n h o m e a n d bus iness m i c r o s i n a w a y 
t ha t ' s u n i q u e - a n d a t a p r i c e t ha t ' s u n b e l i e v a b l e ! 

The P lus /4 fea tu res , bes ides i ts p o w e r f u l 64K o f 
R A M m e m o r y , has a hos t of f ea tu res t o m a k e c o m -
p u t i n g easier . 

For s tar ters , t h e r e are f o u r p o p u l a r s o f t w a r e pac-
kages b u i l t - i n - W o r d Processing. Spreadshee t . 
Da tabase a n d a Business G r a p h i c s p r o g r a m . Tha t ' s 
a l l a sma l l bus inesses needs - in a b u d g e t - p r i c e d 
m i c r o ! 

Besides tha t , t he re ' s a HELP key t h a t h i g h l i g h t s 
e r ro rs in p r o g r a m l ines, p lus b u i l t - i n g raph ics , 
a d v a n c e d BASIC 3.5 w i t h over 75 c o m m a n d s , sep-
ara te cu rso r con t ro l s , a f u l l 32K R O M a n d 4 p ro -
g r a m m a b l e f u n c t i o n keys. 

New! DPS1101 Printer 

SPECTRUM PRICE 
SPECTRUM PRICE 

Commodore 
1701 Monitor 

SPECTRUM 
PRICE 

1530 Data Recorder 

1531 Data Recorder 
SPECTRUM PRICE 

For further information on these products see Sp*" frum's o w n 

maga/ ine M I C R O UPDATE Ask your local dealer for a copy* 

S p e c t r u m C o m p u t e r Centres have no connect ion whatsoever with the Z X - S p e c t r u m C o m p u t e r manufactured By Sinclair Research U d . 

Computer 
Dealers 

or prospect ive dealers It you w o u l d l ike to 
know more about becoming a SPECTRUM 
APPOINTED DEAIER on an exclusive area 
basis please w r i t e to 8ob Cleaver 
Spectrum Croup PIC. Hun t ing Gate, 
Mitchin Herts $(J4 OTI Tel <046?) 37171 More from Spectrum 



PROGRAM 
NewlSheriock 
Daley Thompson 
Decathlon 
Daley Thompson 
Astro Chase 
Flip & Flop 
Monty Mole 
New! Elite 
Death Star Interceptor 
NewlZim Sala Bim 
Full Throttle 
Olymplcon 
NewlHigh noon 
Hero 
Forest at World's end 
Bear George 
Monty Mole 64 
Lords of Midnight 
Beamrider 
NewfStuntbike 
Battle foi Midway 
Frank N Stein 
Pitfall 
Tiler 
Strip Poker 
Star Striker 
Jet Set Willy 
Newt Pitfall II 
Gisburnes Castle 
Sabre Wulf 
Newt River Raid 
Newl8lack Hawk 
Newl Havoc 
Newl Enduro 
8eachead 
NewlKokotoni WiH 
Wunda Walter 
New! Delta Wing 
NewlKokotoni WiH 
Newl Zenji 
T.LL 
New! River Raid 
NewlToy Bizarre 
New! Jo tpac 
New!H.E.R.O. 
Newl Stagecoach 
Giants Revenge 
New! Poster Paster 
Stop the Press 
Matchpoint 

SUPPLIER 
Melbourne Hse 
Ocean 
Activision 
Ocean 
State Soft 
State Soft 
Gremlin 
Acomsoft 
System 3 
Melbourne Hse 
Micromega 
Mltec 
Ocean 
Activision 
Interceptor 
Cheetahsoft 
Gremlin 
Beyond 
Activision 
Ocean 
PSS 
PSS 
Activision 
Interceptor 
Datasoft 
Superior 
Software Projects 
Activision 
Martech 
Ultimate 
Activision 
Creative Sparks 
Dynavision 
Activision 
Access 
Elite 
Interceptor 
Creative Sparks 
Elite 
Activision 
Vortex 
Actrvision 
Activision 
Ultimate 
Activision 
Creative Sparks 
Thor 
Taskset 
Sinclair 
Psion 

MACHINE 
Spectrum 
Spectrum 
CBM64 
CBM 64 
CBM64 
CBM 64 
Spectrum 
B8C 
CBM 64 
CBM 64 
Spectrum 
Spectrum 
CBM 64 
CBM 64 
Spectrum 
Spectrum 
CBM 64 
Spectrum 
CBM 64 
CBM 64 
CBM 64 
Spectrum 
CBM 64 
Spectrum 
CBM 64 
BBC 
Spectrum 
CBM 64 
BBC 
Spectrum 
Spectrum 
Spectrum 
CBM 64 
Spectrum 
CBM 64 
Spectrum 
VIC 20 
Spectrum 
CBM 64 
CBM 64 
Spectrum 
CBM 64 
CBM 64 
BBC 
Spectrum 
Spectrum 
Spectrum 
CBM 64 
Spectrum 
Spectrum 

PRICE 
£14.95 

£6.90 
£9.99 
£7.90 
£6.95 
£$.9S 
£6.95 

£14.95 
£9.95 
£9.95 
£6.95 
£5.95 
£7.90 
£9.99 
£5.50 
£6 95 
£7.95 
£9.95 
£9.99 
£6.90 

£14.95 
£6.95 
£9.99 
£5.50 
£9.95 
£7.95 
£6.9$ 
£9.99 
£7.95 
£9.99 
£7.99 
£6.95 
£9.95 
£7.99 
£9.95 
£5.95 
£6.00 
£6.95 
£6.95 
£9.99 
£6.95 
£9.99 
£9.99 
£7.95 
£7.99 
£6.95 
£6.95 
£6.90 
£5.95 
£7.95 

Amstrad Software all at £8.95 
EDUCATIONAL 
SOFTWARE 
Word hang 
Happy Numbers 
World Wist 
Animal. Vegetable. 
Mineral 
Happy Letters 
Happy Writing 
Time Man 1 

Time Man 2 
Map Rally 
ARCADE 
GAMES 
Home Runner 
Harrier Attack 
Sultans Maze 
Spanner Man 
Oh Mummy 
Roland in Care 

Roland on the 
Ropes 
Electron 22622 
Gems of Stradus 
Chess 
Laser Wrap 
Haunted Hedges 
Codcname Matt 
Xanagrams 
Hunter Killer 

3-D Invaders 
Alien break-In 
Atom smasher 
Electro Freddy 
Fire Blaster 
Admiral Graf 
Spee 
Star Commands 
Crazy Golf 
Punchy 

BBC Model B 
Package Offer 

HURRY! 
Offer extended 

WHILE 
STOCKS 

LAST 
Including FREE! 

• Cassette recorder • 5 pieces of software 
when you purchase a BBC 'B' from Spectrum. 

The BBC MODEL B. probably the 
most flexible personal microcomputer 
available today. Using powerful BBC 
BASIC, the BBC B is widely accepted as 
providing the educational standard for 
computer learning. 

The model B features a variety of 
Interface ports allowing easy connec-
tion not just of ordinary peripherals but 
also second processors or devices to 
give access to teletext or prestel 
services. 

Cumana 
Disc Drives 
CSX 100 CS 100 

£12995 £15999 

Acorn Electron 
The Electron gives 
high quality graphics 
output to either col-
our TV or monitor. 
Sound can be gener-
ated through the int-
ernal loudspeaker 
The Electron comes 
complete with a free 
introductory casset-
te. containing 19 free 
programmes & two 
manuals - the User 
Guide and Start pro-
gramming with the 
Electron S p E C T R U M 

PRICE 

Super Value-
For- Money 

Shado 
Data Recorder 
Compatible with ACORN 

BBC and ELECTRON micros 

SPECTRUM 
PRICE 

Mot all stores carry every advertised item, please phone before making a |ourney - prices correct at time of going to press U O i 

I C H A R G E C A R D 
Up to £1000. • There's up to £1,000 worth of Instant Credit 

available on a Spectrum Chargecard. See your 

• • • • , o c a l s p e C T R U M dealer for written details (UK 

n s t a n t l l W | l t main land only) Typical APR -29.8% 

Latest News 
for up to date news, information & offers 
from SPECTRUM - see PRESTEL page 
600181 for details 



B l A great line up from one of 
the first names in home 
computing... 
...Now at Super New Low 
prices from Spectrum 

Atari 800XL 

• Powerfu l 64K RAM • Ful l-stroke key-
board • Full sound w i t h V / j octave range 
• 11 Graphic Display modes • Ful l colour s p e cTRUM 

(256 Colours - 1 2 8 colours can be d ip layed 
at one t ime ) Ask to see th is super new micro 
at your local SPECTRUM dealer N O W ! 

Atari 850 Interface 

SPECTRUM 
PRICE 

Essent ia l f o r m o r e adv-

a n c e d w o r k w i t h t h e i r 

A t a r i c o m p u t e r s . I t p ro -

v i des 1 pa ra l l e l o u t p u t fo r 

a huge range of p r i n te rs , 

a n d no less t h a n 4 ser ia l 

o u t p u t s w h i c h can be 

i n d i v i d u a l l y p r o g r a m m e d 

for d i f f e r e n t pu rposes . I t 

c o m e s w i t h a c o m p r e h e n -

sive manua l , p o w e r pack 

& i n t e r c o n n e c t i n g c a b l e 

t o t h e c o m p u t e r . 

Atari 1027 
Letter Quality Printer 

This superb Letter Quality 
Printer prints fully-formed 
letters just like a quality 
electric typewriter, making 
it the ideal word-processing 
companion for business 
correspondence. The Atari 
1027 accepts single sheets 
of paper so you can even 
use your own letterhead 
paper. 

SPECTRUM 
PRICE 

Atari 
600XL 

The 600X1 features a 16K RAM. expandab le t o 
64K w i t h the m e m o r y expansion module . There's a 
24K R O M opera t ing system inc lud ing ATARI BASIC 
Plus 16 colours. 11 graphic modes and 4 Indepen-
den t 3 ' / j -octave sound synthesisers. It really is a 
top-va lue mic ro - come In and see for yourself! 

Atari 1020 Printer/Plotter 
Using 4 colour graphics and t e x t the 1020 co lour 

p r i n t e r / p l o t t e r is perfect for creat ing charts, graphs 
& even art ist ic designs. Very qu ie t operat ion . 

SPECTRUM 
PRICE 

Atari 1010 
Program Recorder 

Add storage and 
retrieval capability 
to your Computer 
system wi thout 
spending a lot of 
money. Uses casset-
tes to store t e x t 
programs & other 
information 

SPECTRUM 
PRICE 

mm 

Atari 1050 
Disk Drive 

Add the Atari 1050 
Disk Orlve for fast, 
convenient data 
access by stonng on 
compact easy to-
handle 5V." disks. 
Storage capacity 
w i th DOS 11 up tc 
127K bytes. Uround 
100 pages) oi infor-
mation per disk 

SPECTRUM 
PRICE 

Atari Software 
ffllfrtiirtitHnt 
Asteroids 
Basketball 
Caverns of Mars 
Centipede 
Chess 
Galaxian 
Jungle Hunt . . . . 
Pac Man . . 
Lone Raider 
Missile Command 
Pengo 
Qlx 
Space Invaders 
Star Raiders 
Super Breakout. . 

£9.99 
£999 
£9.99 
£9.99 
£9 99 
£999 
£9.99 
£9 99 
19.99 
£9.99 
£9.99 
£9.99 
£9.99 
£9 99 
£999 

Ten n i l £9 99 
Defender . . . £14 99 
Dig Dug £14 99 
Donkey Kong. £14 99 
Donkey Kong JR £14 99 
Joust £14 99 
Ms pac Man . . . . £ 1 4 . 9 9 
Pole Pos i t i on . . . . £14.99 
Robotron . . £14.99 

• & Manuals £59.99 
i Easel . . . £22.99 

Music Composer £22.99 
Assembler Jdlto/ £22 99 
Invitation to Prog 1 
(Cassette) . . . £1999 
Invitation to Prog 2 

Logo 4 
v i d e o : 

(Cassette) . . £22.99 Macro Assembler 
Invitation to Prog 3 (Olsk) £19.99 
(Cassette) . . . . .£24.99 Micro So(t Basic & 
Juggles Rainbow (Disk or Manuals (OlsW . £49.99 
Cassette) £19.99 M k k e y * the Creat Out 
Jjgg'cs House (Disk or doors (Disk) . . £24.99 
Cassette) £19 99 My First Alphabet 
Touch Typ ing . . . . £12.99 (Disk) £19 99 
Conversational French Paint (Disk) £29.99 
(Cassette) £22.99 Microsoft Basic II & 
Conversational German Manuals £49.99 
(Cassette) £22.99 Home Business 
Conversational Spanish Atari Writer . . . £39.99 
(Cassette) . . £22.99 Viucalc (Disk) £4999 
Conversational Italian Timewhe (Disk) . £19 99 
(Cassette) £22.99 And many more. 

S p e c t r u m C o m p u t e r C e n t r e s have n o c o n n e c t i o n w h a t s o e v e r w i t n t h e Z X S p e c t r u m C o m p u t e r m a n u r a c t u r e o By S i n c l a i r R e s e a r c h l t d . 

Computer 
Dealers 

or prospect ive dealers If you w o u l d l ike to 
know more about becoming a SPECTRUM 
APPOINTEO DEALER on an exclusive area 
basis please wr i te to Bob Cleaver 
Spectrum Croup »'tC Hunt ing Gate 
Hi tchm Hr r t s SG4 OTJ Tel (0462) 171 More from Spectrum... 

• 



Sensational 

Printer Offers 
from Spectrum 

Juki 6100 
Super 
Value! 

Daisy Wheel 
Printer 

T h i s f a b u l o u s n e w p r i n t e r is a r e a l b r e a k -
t h r o u g h i n t h e p e r f o r m a n c e / v a l u e s t a k e s ! 
F o r a r e m a r k a b l y l o w p r i c e y o u g e t a l l t h e s e 
g r e a t f e a t u r e s : 

• D a i s y w h e e l p r i n t i n g • 2 0 c p s (av . 1 8 c p s 
S h a n n o n T e x t ) • 1 0 / 1 2 / 1 5 o r P r o p o r t i o n a l 
c h a r a c t e r s p a c i n g • B i - d i r e c t i o n a l f r i c t i o n -
f e e d • T r a c t o r f e e d o r c u t p a p e r • C e n -
t r o n i c s as s t a n d a r d : R S 2 3 2 C o p t i o n a l • 2K 
b y t e p r i n t b u f f e r 

Quendata Just look at this l o r value J t rue daisy-wheel 
pr in ter o f fe r ing t o p qua l i ty p r i n t i n g at a 
remarkably l ow pr ice. Print speed is 18/ 
20cps. uni-or b i -d i rec t iona l p r i n t i ng (dep-
ends on sof tware) , var iable p i tch 

SPECTRUM PRICE 

T r a c t o r f e e d o p t i o n a l e x t r a 

Other Printer Bargains 
rV2SSHA « CP100VC VIC 20/64

 **** 95 
G P 5 0 A Friction Feed GP100/250X £28.75 
CP50S Spectrum . . . . . £99.95 g p s o N 

GP500A £179 95 f-xgO £503.70 

GP550A . . . , £229 00 RXU0T £286 35 

GP100A Mk l l £ 1 9 9 9 5 RX80FT £327.75 

Brother HR-5 7 

Super value printer that prints 

on pla in paper, yet still fits in 

your briefcase. 

• Opera tes on 4 standard 

batteries 

• Incorporates Centronics or 

RS232C 

• Bidirectional or unid irect ional 

• H igh qual i ty Thermal head 

• Prints at 30cps on pla in paper 

(w i th r ibbon) or directly on to 

thermal paper 

• We ighs under 2kg 

SPECTRUM 
PRICE 

Brother HR-15 
A g r e a t p r i n t e r a t a t o p - v a l u e 

p r i c e f r o m S p e c t r u m . H e r e ' s w h a t 
y o u g e t 

• l e t t e r - q u a l i t y d a i s y -
w h e e l p r i n t i n g 

• 8 e t w e e n 13 a n d 
1 8 c p s 
• B i - d i r e c t i o n a l p r i n t -
i n g 

• T r a c t o r - f c d p a p e r o r 
s i n g l e s h e e t s 

• S u p e r l o w p r i c e ! 

Brother EP-44 
"Transforming Off ice Mach-

ines" . runs Brother's s logan -

wi th these super-compact 

battery powered typewriters, 

it's easy to see why" 

• Top qual i ty therma l print-

ing head 

• 4K of text m e m o r y 

(3 A4 pages) 

• Text centr ing if required 

• 15-digit LCD display for 

pre-printing corrections 

• line-by-line edit facility 

Smith-Corona D100 
This superb do t matrix printer from 

Smith-Corona is a sleek, wel l-made 

mach ine that ' l l work w i th either 

tractor- or friction-fed paper . It offers a 

fast 120cps print speed, w i th 80 

characters per line and a choice of 

well-defined typestyles The D-100 

incorporates a Centronics paral lel 

interface 

Also available 

Fastex 80 

22517 

SPECTRUM 
PRICE 

SPECTRUM 
PRICE 

M e t a l l » t» re» c a r r y e v e r y e « v e r t l t e « i t e m . p l t i i t p h o n * b « » o r t m a k i n g a | ® u r « « r - p r i c e s c o r r e c t a t t i m e o« go ing t o p ress l A O f 

G - m a n 
CHARGE CARD 

Up to £1000 
Instant Credit 

• T h e r e ' s u p t o £ 1 . 0 0 0 w o r t h o f I n s t a n t C r e d i t 

a v a i l a b l e o n a S p e c t r u m C h a r g e c a r d . S e e y o u r 

l o c a l S P E C T R U M d e a l e r f o r w r i t t e n d e t a i l s ( U K 

m a i n l a n d o n l y ) T y p i c a l A P R - 2 9 . 8 % 

Latest News 
f o r u p t o d a t e n e w s , i n f o r m a t i o n & o f f e r s 
f r o m S P E C T R U M - see PRESTEL p a g e 
6 0 0 1 8 1 f o r d e t a i l s 



There's a Spectrum near you... 
AVON 

BATH Software PIUS. 12 Yortc S I 
l e (02251 616/6 
WESTON-S-MARE K & K Computers. 
3? Alfred St Tel (0934)419324 

BEDFORDSHIRE 
OUNSTABLE Dornuns 7-11 BrtxjU Walk 
lei (0582) 65S15 
LEISHTON BUZZARD Ihe Computer Cti 
at Milton Keynes Muse 17 Bridge St 
lei (0525)376622 
UITON Tarry More. 49 Gecrge St 
Tel (0582) 23391/2 

BERKSHIRE 
BRACKNELL Computer Centre 44 The 
Broadway Te: (0344) 427317 
SLOUGH MU Games a>»3 Computers 245 
High St Tel (0753) 21594 

BUCKINGHAMSHIRE 
BIETCHLEY Rams Computer Centre 
117 Queensway let (09081647744 
CHESHAM Reed Photography & Comp-
uters. 113 High S t Tei (0494) 783373 

CAMBRIDGESHIRE 
CAMBRI06E < P Computers Ltd 19/20 
Market S i Tel: (0223) 312240 
(Open 6 Daysi 
HUNTINGDON T.S.C Electronics, 3 All 
Samls Passage High St Tet (0480) 
4 U 5 7 9 
PETERBOROUGH Ptrbrgh Communications, 
9'- Midland ftl (0733)41007 

CHANNEL ISLANDS 
GUERNSEY Gruts 3-5 Ihe Pdlett 
Si Peter Port Tel (0481) 24682 
JERSEY Audio & Computer Centre 
7 Peter St Si Heliei Te: (0534| 74000 

CHESHIRE 
ALTRINCHAM Mr Micro 28 HiQfi St 
Te< <06119-41 6213 
CREWE Micioman Umt 2 
128 Nantwwjh Ro Tel (0270) 216014 
EUESMERE PORT RFR Computers, 1 

Pocliowr. Rd Whitby Tri 051 356 4150 
MACCLESFIELD Camp.- & Computer Cen-
tre 118 Mill St Tel (0625) 27468 
STOCKPORT Wilding ltd 
1 utile Undertook Tel (061) 4B0 3435 
WARRINGTON Wildings. I l l Bridge Si 
Te* (0925) 38290 
WIDNES Comoulet C<lv 78 Viclcria Road 
Tel (0511420 3333 
WltMSLOW Swill 01 WiimjtCrw 4-6 St 
Ames Parade Tel 10625) 526213 

CLEVELAND 
MIDDUSBOROUGH McKenna 4 B>owt\ 
206 I inthorpe Rd Tel (0642) 222368 

CORNWALL 
ST AUSTELL A B & C Computers, Duchy 
House. 6 Lower Ayirrer Sq 
Tei (07261 67337 
TRURO Truro Micro ltd. U<vt 1. Bridge Ho. 
New Bridge S i Tel (0872) 40043 

CUMBRIA 
BARROW-IN-FURNESS Barrow Computer 
Centre 2/4 The Mall Tel (0229) 38353 
CARUSLE The Computer Shop. 56-58 
leather S t Tel (0228)27710 
PENRITH Pennlh Communications, 
14 Castiegate Te: (0768)67146 
Open Mon-Fn Ml 8pm 
WHITEHAVEN P D Hfndren 15 Kino S i 
I d (0946) 2063 

DERBYSHIRE 
ALFRETON Gordnn HMwood 69-71 High 
S i le i (0773) 832078 

CHESTERFIELD The Compuler Centre, 
14 Stepftenson Plate Tel (0246) 208802 

DEVON 
EXETER Sewn Counties (Computers) ltd. 7 
Paris Slnret Tet 103921 211211 
EXMOUTH Open Channel 30 The Strand 
It: (03951 264408 
PLYMOUTH Synlax l td. 76 CoflWKW 
St Tel (0752) 28705 
TIVERTON Action Micro CanpuWS, 
37 Bampton St Tel t08$4) 262854 
TORQUAY Oevon Computers, 8 Torh.tl Rd 
Castfe Ctfcus, Tct (0803) 526303 

DORSET 
BOURNEMOUTH lansd&wr* Computer C l l 
i lansdcwne Crescent Tet (0202) 20165 

DURHAM 
0ARLIN6T0N McKenna & 8.x*-. 
102 Bflrdgatc Tel 10325) 459744 

ESSEX 
BASILDON Godfrey's 28-32 East Walk, 
lei (0268) 289379 
BASILDON Godfrey's Computer Centre. 5 
lamdcn Main Cenlie laoOon I f ! (02681 
416747 
CHELMSFORD Maxlon Hayman Lid 
5 OroomhelC Rd Tet 10245) 354595 
COLCHESTER Brainwave 51 Head S i Tel 
(0206) 561513 
GRAYS H Reynolds 79 Orsett Rc 
Tet 103751 5948 
IIFORD Wcdlmans. 76 ilford lane 
Tel (01) 478 1307 
SOUTHENO Computer Centre 332 London 
Rd Tel (07021 337161 

HAMPSHIRE 
BASINGSTOKE Fisher's 2-3 Market 
Place Te< (0256) 22079 
PORTSMOUTH |Waterloovllli)G B 
Mi d la nd London Rd. (Opp Co-op) 
Tet (070751 25 9911 
SOUTHAMPTON LT.C. Ltd 112 East S t 
Tei (0703) 333958/24703 
WINCHESTER Winchestec Camera & 
Computer Centre 75 Parchment St 
Tei (0962) 53982 

HEREFORD 
HEREFORD Mctyay Ht-Tech Ltd. 
49 Broad St Tei i0432) 275737 

HERTFORDSHIRE 
HITCHIN GK Photograph* & Corrguters 
68A Hermitage Rd Tei (0462) 59285 
POTTERS BAR Ihe Computet Shop. 
197 Hlfih S l Tel. (0707) 44417 
ST ALBANS (Herts) ClarVS Computer 
Centre 14-16 Hollywell H-U 
Tel (0727) 52991 
STEVENAGE 0 J Computers. 11 Town 
Square Tel (0438)65501 
WATFORD SRS Microsystems ltd 94 The 
Parade. High S t le i 10923) 26602 
WEIWYN GARDEN CITY 0 J Ccmpute/S, 40 
frelherne Rd Tel (07073) 28435/28444 

HUMBERSIDE 
BEVERLEY Computing World to Swab/s 
Yard Qjer lane Tci (048 2 881831 
GRIMSBY RC Johnson ltd. 22 Fnargate 
Rrvetbead Centre Tel (0472) 42031 
H u l l The Compute? Centre 
26 Anttby Rd Tel 104821 26297 

ISLE OF MAN 
D0U6LAS T H Cotebourn Ltd 
57-61 Victoria S t Tei 10624) 3482 

ISLE OF WIGHT 
COWES Beken S Son 15 Bain Rd Tcl 
(09631 297181 

KENT 
8ECKENHAM Supa Computes ltd 425 
CrOi-OOfi Rd, Tcl (01) 650 3569 
BROADSTAIRS Video Vision 19/20 Willow 
Couit S i Peters Park Road lei (0843) 
63284 (No Early Closina Day) 
BROMLEY Computers TrxJay 31 Market 
S q n r e Tel (01) 290 5652 
CANTERBURY ClOny Computet Cenlre 56/ 
57 Palace S i Tel (0227| 62101 
DOVER Kent Photos & Cotnciulets 4 King S i 
Tei (0304) 202020 
GRAVESEND Marshall* Computers & 
Cameras 3 Windmll S t Tel (0474) 65930 
RAINHAM Micro way Computes ltd 39 
Hxjh S i Medway Towns 
Tel (0634) 376702 
SEVENOAKS EnicSI re l i c t Computers 
Dorset St Tel (0732) 456800 
SITTIN6B0URNE Computet! Plus, 65 High 
S i Tct (0795) 25677 
TUN BRIDGE WEILS Modata Corr'jutCfS 
ltd 28-30 St Johns Rd Tcl (0892) 
41555 

LANCASHIRE 
ACCRINGTON PV Compute'!. 
104 Abtey S i Tct (02541 36521/32611 
BLACKBURN Tempo Cotnouleis 9 Railway 
Rd Tel (0254) 691333 
BURNIEY IMO Computer Centre 39'43 
Stanjish St BBt l 1AP Tel (0282)54299 
PRESTON Wring's, 49 Fi$t*tQate 
Tcl (0772) 556250 

LEICESTERSHIRE 
MARKET HARBOROUGH Harborocgh Home 
Computers. 7 Church St 
Tei (08581 63056 

LONDON 
E6 Pcrcivals, 85 High St Noitn East Ham 
Tel (01) 472 8941 
E17 Erol Computers Ltd, 125 High Street 
Waflhamstow Tel |011 520 7763 
ECI Pedro Computer Serv.ces ltd 47 
ClctVenne Road Tel (01) 251 8635 
EC2 Oevon Compute Centre, 155 Moorgate 
Tel (01)638 3339/1630 
N14 lO©c Sales, 19 Broadway :re Bourne. 
Southgate let (Oil 882 4942 
N20 C a s u i s t Lid 1291 High Rd 
Tel (01)446 2280 
NW4 Oa Virci Computer Store '12 8rent 
St Hendon Tel (01)202 2272 
NW11 Computers inc. 86 Gotten Green RrJ 
Tel (01) 209 0401/(1279 
SE1 V.c Cdden's 6 London Brdge Walk 
Trl (Oil 403 1988 
SE9 Sg: .fO-Of.U 373-375 Foot s t a y Rd 
New Eitham Tcl (01) 859 1516 
SE15 Castkehurst Ltd. 152 Rye lane 
Pecttum Tel (01) 639 2205 
SW16 Suffer Micro Stop, 310 Streatnao 
High Rd Tei (01) /69 2387 
W1 Computers ol Wiqmnio St 87 Wigmore 
St Tet (01)486 0373 
W1 Soox Folo ft Micro Centre. 256 
Tottenham Court Rd Tel (01) 580 5826 
W1 Rjmsons 4 Edgwa-'c Rd Tel (01) 
724 2373 

GREATER 
MANCHESTER 

B01T0N Wilding Ltd , 23 Deansgatc 
Tei (0204) 33512 
MANCHESTER Lomax Lid. 8 Exchange S i 
St Ann's Square. Tel: (061) 832 6167 
OIDH AM Home & Business Computers Ltd. 
54 YorksNre S i Tel: (061) 6331608 
ROCHDAIE Home & Bus-ness Computers. 
75 YorksNre S t Tel: (0706) 344654 
SWINTON Mr Micro Ltd 69 Partington 
Lane T<; (061) 728 2282 
Late N ght Friday 
WIGAN Wifdirg ltd, t l Mesnes St 
Tel (0942i 44382 

MERSEYSIDE 
BIRKENHEAD Fa.rs CamstasA Hi-Fi. Oacrc 
HiH Rock ferry Tel (051)645 5000 
HESWAtl Ihornguard Computer Systems, 
46 Pensby Rd Tel (051) 342 7516 
HUYTON lar Houghton 5 Hoylon Hey Rd 
Tel: (051) 489 5785 
UVERPOOl Beaver Rao* 20-22 wmte-
chapci Te< (051) 709 9898 
UVERPOOl (Aintres) Haiyeaves 31-37 
Wataeck Moor Tel |0S11 525 1/82 

MIDDLESEX 
HARROW Camera Arts. (Micro Coroutcr 
OtvlSKXi) 42 St Ann s Rd 
lei (01) 427 5469 
TEDOINGTON Andrews, Broad St 
Tel: (01) 977 4716 
UXBRIDGE J K L Comoulers. 7 Windsor St 
Tcl (0895)51815 

NORFOLK 
FAKENHAM Fastvew 1? Norwich Rd 
Tel: (0328) 51319 
KING'S lYNNCompuler Plus 40 Conduit S I 
Tel: (0553i 4550 
NORWICH Norwich Caineid Centre 20 
White lion Sir Tel (0603) 612537 
NORWICH Brainwave 11A Cast* Meadow 
lei (0603)663796 
THETFORO C 8 & Micros 21 Gudftall St 
Te? (08421 61645 

NORTHAMPTON Dormans.22 Princes Walk 
Grosvencx Centre Tel (0604) 37031 

NOTTINGHAMSHIRE 
NOTTINGHAM ..3C0t>S Compuleis 
13 MOdiwie Newark. Tel (06361 
72594 
WORKSOP Ccmputagral.x 132 8r»dge S i 
Tel (0909)472248 

NORTHERN IRELAND 
BELFAST Arthur Hobson Ltd 37 Great Vic-
ious St Tel (0232) 246336 
PORTSDOWN Pedlows. 16 Market St 
Ciaqavon County ArmaQh Tel (0762) 
332265 
IONOONDERRY Foyle Computer Systems, 
3 BfShoo St Tet 105041 268337 
NEWRY Newty Computer Centre 34 
Monaghan St Tel (0693) 66545 

NORTHUMBERLAND 
MORPETH Teferenis 31 Newgate St Tel 
(0665) S13 537 

OXFORDSHIRE 
ABINGDON Ivor Fie.'ds Computer 21 Stert 
St Tel (0235)21207 
8ANBURY Computer Plus, 2 Cbwth lane 
Tei (0295) 55890 
OXFORO Ivor Fieds. 7 St Etibes St 
Tcl (08651 247082 

SCOTLAND 
ABERDEEN North Easl Computers, 1-3 Elhs 
St Peiemead Tt. (0779) 79900 
AYR VAonate 6 A New Budge St 
lei (0292) 264124 
DUMFRIES Ver/iats, 7t English St 
Tel (0387)54547 
E0IN8URGH The Silicon Centre. 
6-7 Antigui S t Te* 1031) 557 4546 
GLASGOW Vetor Moms l i d . 340 Argyle St 
Tfl (041)221 8958 
HAMILTON Ten Dickson Computers 8-12 
Cad/ow St Tel (0698) 283193 

SHROPSHIRE 
SHREWSBURY Computeiama 
13 Castiewte Tel (0743) 60528 
TEIFORO Compute' Village, 4 HartW-ne 
House Teitord Tcrwn Conlre Tel (0952) 
506771 

SOMERSET 
TAUNTON Grays. 1 St James St 
Tcl (0823) 72986 

STAFFORDSHIRE 
STAFFORD Computerama, 59 Forgate St 
Tel (0785)41899 
STOKE-ON-TRENT Canputerama. 11 Mxt 
Square Arcade Hanley (0782) 268620 
STOKE-ON-TRENT The Microchip. 37 Sta 
t.on Rd a-dculph Tel (0782) 511559 

SUFFOLK 
BURY ST EOMUNDS Guildhall Cptr Ctr 11 
Guildhall St Tei (02&4I 705772 
IPSWICH Brainwave. 24 Crown St 
Tel (0473) 50965 
LOWESTOFT John WeiiS 44 L0r>J0o Rd 
Noilh Tel (0502 3742 

SURREY 
CAMBERIEY Camera Arts (MiciOComputer 
(XvisiOn). 36 High S t Tel 102761 65848 
CATERHAM Teecare 35-37 Croydon Rd. 
Tei (0883) 6209 
CHERTSEY Clcrtsey Ccmpuler Cenlre t 
Windsor St Te! (09328) 64663 
EPSOM 1l>c M cm Workshop, 12 Staton 
Approach Tel (03727) 21533 
HASLEMERE Havemere Computeis. 25 
Junction Pi (Ad| Re* Cinema) 
Tel (0428) 54428 
RICHMOND Crest Computer Services 8 Hi I 
St Tel (01) 940 8635 
WALLIN6T0N Surrey Micro Systems l td . 
53 Woodcote Rd let (01) 64 7 5636 
WOKINS Harpers. 7) -73 Commercial Way 
Tel (04862) 25657 

SUSSEX 
BEXHIU ON SEA Corrpulerwaia 22 St 
Leonards «<J Tel (0424) 223340 
BOGNOR REGIS Bits & Bytes High Sir Tet 
10243) 867143 
BURGESS H i l l Weald Compuieis 24 •'•249 
London Rd Tel (04446)41281 
CRAWLEY GatWCk Computer Services. 62 
Boulevard Tel (0293) 37842 
UTTIEHAMPTON Alan Chase l td . 39 H gh 
S i Tel (090641 5674 

WALES 
ABERDARE ln'«ey Computer Services ltd 
70 MM St The Square Trecynon 
Tel (0685) 881828 
ABERYSTWYTH AterOata al Galloway* 23 
P«r St Te? (0970) 615522 
CARDIFF Randall Cox. 18-22 H.jh St 
Arcade Te' (02221 31960 
LLANDUDNO (6wynedd) Computer P:»s 
Discount 15 Csomnei St Tct 10492) 
79943 
NEWPORT (6went) Randall Cox. 118 
Commercial S t Tel (0633) 67378 
PEMBROKE Randall Cox 19 Mam S i 
Tel (064) 682876 
WREXHAM I E Roberts. 26 King S i 
Tel: (0978) 364404/364527 

WARWICKSHIRE 
NUNEATON Micro City tAOueens RoadTH 
(0203) 382049 
RUGBY Trie Rugby Micro Omtffc 9-11 
Rege.nl St 16 (07881 70522 

WEST MIDLANDS 
COVENTRY Greens 22 Market Way 
Tel (0203) 28342 
DUDLEY Centra) Computers 35 Chutch Hrti 
Precinct Tei (0384) 238169 
W A l S A l l NewHOJiMti Computer Centres. I 
Goodail St Tef (0922) 24821 
WEST BROMWICH Ben ft Joncs.39 Oueens 
Square Tct (0211 553 0820 

WORCESTER 
KIDDERMINSTER Central Computers, 20-
21 Bl3Ckv«« St Te: (05621 746941 
WORCESTER Davd Wanng ltd, 1 Marrmofl 
House High S i Tet (0905) 27551 

YORKSHIRE 
BRADFORD Erricks Fotosonic House Raw-
son Square Te' (0274) 309266 
0EWS8URY Heme & Business Computers. 
59 Oaisy H.« Tel (0924) 455300 
DONCASTER The Soil Centre 8 Oucens-
gale Waterdale Centre Tei (0302) 20088 
HUDOERSFIEIO Richards (Formerly • 
Launes) 12 Queen S t Tel (0484) 25334 
HULL Computer Centre 26 Aniaby Rd Tei 
(0482) 26297 
LEEDS Bass 4 Blvgh 4 Lower Bngjate 
Tel (0532)454451 
YORK York Computer Centre 7 Stonfrjate 
Arcade Tel (0904) 641862 



This diagonally 
scrolling mazegame 
features superb 3D 
graphics bril l iant sound 
effects and requires 100% concentration to successfully m 
helicopter through unknown hazards in order to complete Zaga 
and live to play another day — Commodore 64 — £7.95 

• ^ • ^ • • l i m i V V I ^ I M I M B H H I I I I I l l l l 

^TRADE ENQUIRIES: A N I R O G SOFTWARE LTD. 2 9 WEST HILL DARTFORD K E N T (0322) 925113/8 
MAIL ORDER: 8 HIGH STREET HORLEY SURREY 24 HOUR CREDIT CARD SALES HORLEY (02934) 6083 
PAYMENT BY CHEQUE P.O. ACCESS/VISA 50p POSTAGE & PACKAGING 



C O m P U T E R LkflH 
rONWCIOMS IOC 

iTian 

10 way 
14 «>, 
16 way 
20'W«y 
26-way 
34 
40-way 
SO-way 
60-wnv 

Ca«J 

1170 

1 1 . 6 0 
CI.90 
€240 
£3.10 
13.40 
f 3 8t> 
(4 90 

PCS 
C0B6 

CI 20 
CI.35 
ci eo 
CI. 95 
£2 00 
C2.25 
C260 

2 now 
Socket 
CO BO 
CO 90 
£ 1 . 0 0 
C1.20 
CI.46 
C1 6 0 
CI.SB 
C 200 
C2.2S 

n>C SMBOUtlfU Ml A D I H S 
WIIM r jiciim; 
iochim; amms 

ioc o COMNfCKXtt 

10 way 
14 «*V 

2© Way 
26 
34 way 
40-wav 
SO way 
60 w»y 

S"T 
C1.00 
C1 26 
CI.40 
£1 70 
C2.00 
£2.15 
£2 30 
£2.46 

<UgM Ana** 
90 

£120 
CI.4S 
CI. 60 
CI 95 
C2.30 
C2.45 
£2.66 
£2.85 

9 way 
lS-w<iv 
26 way 
37-».V 

£2 70 
C3 20 
£380 
f 90 

£3 20 
C3 70 
C4 46 
£* AO 

IDC AMPHfNOt 

ICantronc*) 
38-nay Cue 
38-nay socvot 

£4 95 
£5 95 

KKI\'Tf R If ADS COMPUtlKIIAOS 
OCONMCfO«S 

All 1 METRC LENGTH 
BBC £9.96 
BBC nil.*! £8.96 
AMSTRAD C18.76 
MEMOTECH £12 75 
EINSTEIN £12 76 
IBM PCC £15 95 
SPECTRUM ^terfaca 
lloHS 732 C9.75 
SPECTRUm mlortace 
1 toCent'omet CIO.76 
CENTRONICS to 
Contiorwr » C 15.20 
DRAGON £9 96 

OWHfADCRS 

Pins 
14 90p 
16 £1.00 
24 C1.40 
28 £3.95 
40 £2 15 

TCUPHONf CONNS 

Surface maMef 
jack socfcM C3.75 
Surface cxinaockot £2.50 
Ounl outlet *3«>ttK £4.26 
Une jack ccxd 3mtr £185 1 
8T jack plug 48p f 
4 ctrc oaWe c*i metro 16p 

1 AN $\jjl»ce ur*t$ ttvjttCHMl BT 1 

D o * d-A diive l m 
<lf(ve Im 

CIO.26 
C7.25 

plug 10 2*3 5mm 
l»2.5m JacVoliys £2 25 
Pm DM o'oo to 2x35mm • 
1x2.5mm.. 

6 fVi OH ohjo to 
<m Jack plugti 

6 Pin DIN Plug (0 6 Pin 
£2.20 

£1.95 

SoMw Buckat Mai* 
0 wuy .76 

16 way 96 
25 w«y £1.50 
3>-way £2 40 

I HOODS .96 

CI 00 
£1 60 
£1.90 
£326 

DM Plug 
2*3.5mm Jack ploys to 

2x3.5mm Jock p l u ^ ^o 

; Phi DIN plug to 0 pin 
OMahn Ci.95 

7 Pr> DW Ploo to 3 pin DIN 
plug aod 7.5mm Jock^ plug 

7 Pn DM pkia to / Pin 
OlNofug £2 25 

5 Pin Oomno Plug to 5 pin 
Don^ooclug £1.95 

Ptnoo Plug to Coaxial TV 
AertatpSug 95p 

ioc« cond i t ions 

7>73 w*v 12X81) CI 86 
7t2S way <Sooct«uml C2 10 
2.6 VIC20 (14 £1.20 
2x12'way CI. 60 

DOUitt SIDED PtUG 
BOARDS 

ZXSlJiwav £1.26 
Sp~t«wn 28-wav £1.50 

MOMt OH I t AOS 

68C (Vpin to »tart pViQ £4 96 
BNC p*jgto phcooplug C2 95 
OL to «*<*.» mcnltoi £1.75 
QL (omonomorvtoi C1.25 

M6B0M CAM I iPr«» p* hi 

9-way 
10 way 
14 way 
18 way 
16 wny 
20 wav 
24-way 
25«>r 
76-way 
34 wily 
37-woy 
SO way 
50 way 
60 way 
04 <w*y 

.13 
16 
18 
20 
22 
30 
36 
40 
4S 
CO 
6S 
.70 
.95 

£1.10 
CI 15 

24 
28 
32 
36 
40 
50 
60 
65 
.70 
80 
85 
90 

CI 25 
CI 40 
£1 50 

AtXIlMSIOMf A 

6 inch exteftfcon caifce M to f 
6 inch M to 2 F'* 
12 incti exien&on cab'e M to F 

Othe» convlguieliont nvjbo to Older 
Write Of ption- <01 ouota 

BBC 
JOYSTICK 

DELUXE 
JOYSTICK lOf 
BBC MICftO 
FH» directly 

Into B8C M'cro 
analogue pel 

C12-96 

ANY COMBINATION ( 
IOC « RIBBON CA8U 

If ai>S MADE TO 

SEND SAE 
FOR FREE 
CATALOGUE 

Please odd _ r ^ 
15% VA T ve p p C W O or use J&iP 
COMPUTER LINK Dupt Y C 11. PO Box 1. Wnro. He»t». 
Telephone 0 9 2 0 5 2 8 5 

HIRE SPECTRUM 
SOFTWARE 

OVER 2 8 0 different tapes for hire in-
cluding A R C A D E , A D V E N T U R E . B U S -
I N E S S . E D U C A T I O N A L , etc. -even an m/c 
Compiler F R E E 26 page catalogue. F R E E 
newsletter, svith hints tips and our top 
tape chart. 
OVER 3 0 0 0 tapes in stock, with up to 60 
copies of each title for fast service. All 
tapes sent by 1st class post. 
L O W E S T P R I C E S - hire up to 3 tapes at a 
time, from 63p each for two weeks hire. 
(Plus p&p and VAT). European members 
welcome. 

Tapes for sale at DISCOUNT prices. 
Telephone 01-661 9240 (9am - 5pm) or 
write for further details, or complete the 
coupon and J O I N T O D A Y - you've nothing 
to lose! 

SAVE £3.00!! 
For a limited period, we 
are offering H A L F - P R I CE 
membership to readers of 
this magazine. Join now. 
LIFE membership is only 
£3.00 (normally £6.00). 

SWOP SHOP 
A new service from N S.l. 
S W O P your unwanted 
tapes with tapes from 
other members for a small 
handling charge of only 
60p (plus p&p and VAT) 

NATIONAL SOFTWARE LIBRARY 
42 Harefield Avenue. Cheam. Surrey SM2 7NE. 

I enclose cheque/postal order for £3.00 lor LIFE membership. Please rush 
my membership kit to me. If. within 28 days. I'm not delighted with your 
service youH refund my membership fee-

Name 

Address 

YC10 | 

W M R ATTRACTIONS 
£189.95 

GEMINI-10X 

+ VAT = £21 8.44 
120 CPS • Bl 
DIRECTIONAL LOGIC 
SEEKING • FRICTION 
TRACTOR ANO ROLL 
HOLOER STANDARD 
• DOWNLOADABLE 
CHARACTERS • ULTRA 
HIGH RESOLUTION • 
80 COLS • IBM PC 
VERSION NOW 
AVAILABLE 

12 MHZ VIDEO BANDWIDTH 
RGB AND COMPOSITE VIDEO 
MEDIUM RESOLUTION 

£169.95 
+ VAT = £1 95.44 

14 INCH COLOUR MONITOR 
Also available in 

TV/Monitor version at 
£195.95 •••VAT £225.34 

LOOK! 
NEW LOWER PRICES ON 

EPSON, STAR & BROTHER 
DAISYWHEEL PRINTERS 
BROTHER HR 15 CALL FOR BEST PRICE 
EPSON DX 100 £369 .95 + VAT = £425 .44 
JUKI 6100 £325 .00 + VAT = £373 .75 
DAISYSTEP 2000 £225 .00 + VAT = £258 .75 

DOT MATRIX PRINTERS 
COSMOS JP80 £ 169.00 + VAT = £ 194 .35 
EPSON RX 80 £198 .9 5 + VAT = £228 .79 
EPSON RX 8 0 F/T £228 .95 + VAT = £263 .29 
EPSON RX 100 £384 .9 5 + V A T = £442 .69 
EPSON FX 80 £319 .95 + V A T = £367 .9 4 
EPSON FX 100 £498 .95 + V A T = £573 .79 
STAR GEMINI-10X £189 .95 + VAT = £218 .4 4 
STAR DELTA 10 £ 3 1 9 . 9 5 + VAT = £367 .9 4 
STAR RADIX 10 £498 .95 + VAT = £573 .79 

THERMAL MATRIX PRINTERS 
STAR STX 80 £ 129.95 + VAT = £ 149 .44 
BROTHER HR 5 CALL FOR BEST PRICE 
BROTHER EP 44 CALL FOR BEST PRICE 

Cables - Paper - Ribbons Sheet Feeders 
Tractor Feeds - Interfaces - Call for Best Prices 

CREDIT CARD HOT LINE 

Q 01-4821711 mmmm 
Please add £10+VAT for delivery 

Post your chequesfP.O's to: D A T A S T A R S Y S T E M S UK 
UNICOM HOUSE 182 ROYAL COLLEGE STREET 

LONDON NW1 9NN 
Telex 295931 UNICOM G 

TAX-FREE EXPORT & DEALER ENQUIRIES WELCOME 
MONDAY-FRIDAY 9-6 SATURDAY & SUNDAY 10-1 

Personal callers welcome. We are situated by the 
junction of Camden Road by the railway bridge. 
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When you buy your MSX computer, you enter a new ^ ^ ^ 
dimension of Home Computing with software options on 
disk, ROM cartridge or cassette tape. 

Peripheral options cover colour monitors, printers, disk 

THE JVC 7255 GB 
14 COLOUR TELEVISION 
COMPUTER MONITOR The Spectacular JVC 

SANYO CTP3I32 
14 WISH BUTTON COLOUR 

TELEVISION 

personal c o m p u t ^ ^ ^ ^ ^ ^ ^ ^ j ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
from JVC is a new MSX machine 
designed for total compatability between o t h e r ^ C * ^ ^ 
MSX machines and all MSX softwear. A highly advanced ^ ^ 
64 K machine, the HC-7GB has three display modes offering RF, 
composite video and RGB outputs. The HC-7GB MSX personal 
computer from JVC is the final word in home entertainment. 

With full 
remote control 

TOSHIBA 

For extra versatility and sensitivity in 
control there is a range of high quality 
joysticks available from these famous 
manufacturers offering such features as 
double tngger and suction stability pads. 

MJY 002 £12.95 The ideal budget price television for 
your home computer unit. Great value 

o i ^ v o £ 1 7 9 . 5 

SONY PRN-C4I 
PLOTTER/PRINTER 

This Plotter/Printer produces red, green, 
blue and black images and characters. 
Pen replacement is easy and it takes a 
wide choice of paper sizes including 
FREE 'greetings pack' software. HCJ615 £12.95 S O N Y J S 55 £19.95 

RING TELEDATA 01-200 0200 FOR DETAILS OF YOUR NEAREST STOCKIST. 
A N Y T I M E D A Y O R N I G H T 



versatility 
drives, light pens, plotters, joysticks, data Their perf 
drives, light pens, plotters, joysticks, data 
recorders and RAM cartridges from many 
top name manufacturers in the home 
electronics field. 

Their performance offers you 
unrivalled graphic and sound quality 
together with outstanding simplicity of use. 

This superb, high technology 
14" monitor style television has earned 
a high quality reputation as a reference 
in the field of home computer 

monitoring. It 
features a full 17 
function infra 
red remote 
control housed 

in the front of the set. Other 
sophisticated facilities include direct 
audio/visual terminals in/out and 
smoked glass filter for perfect picture 

D FISHER £269.95 

SOFTWARE 
TOSHIBA 

SOFTWARE 
STARTER 

PACK As a special 
introduction to your MSX computing, 
Toshiba offer a pack of 5 exciting computer 
games for ONLY £30 
Pack consists of: # 3D Golf • Trick Boy 
• Clapton II • Pyramid • Polar Star 
(Offer only available while stocks last) 
Individual games available at £ 7 . 9 5 c a c h 

S O N Y ROM CARTRIDGE 
SOFTWARE A range of sophisticat-
ed Sony Rom Cartridge Software is 
available at prices up to £19.95 

SANYO 

SANYO 
DR20I 

DATA RECORDER 
An AC only recorder styled for computer 
use with all controls conveniently placed 
on top of the machine 
for ease of use. 

C j A w v TCM737 
o U N Y DATA RECORDER 

A mains or battery operated recorder ideal 
for use with your 
home computer. £39.95 

SANYO 
DR10I RECORDER 
Specifically designed for use with personal 
computers, with phase shift switch, 
speaker monitor and 
AC/DC operation. 

JVC HC-R105 DATA 
RECORDER 
The stylishly designed HC-R105 data 
recorder is an example of a machine 
produced to offer superb user 
convenience, exceptional performance 
parameters and reliable data transfer. The 
HC-R105 is a high speed 
machine giving 
very short 
access 
times to 
data. 

£89.95 

£34.95 
KNIGHTS: 

KNIGHT-OTHELLO £5.95 

The classic game now on MSX 
VICIOUS VIPER £5.95 

Eat the men but don't bite your tail. 
EXPLODING ATOMS £5.95 

A strategy game for two players. 
SMASH OUT £5.95 

With key or joystick control. 
CAVE ADVENTURE £5.95 

Negotiate the labynnth of treasures. 
MSX DEMONSTRATOR £5.95 

Realize the potential of your MSX 
MSX GRAPHICS £5.95 

Demonstrate your excellent MSX 
graphics. 
TYPING TUTOR £5.95 

Score by response to flashing keys. 
JUNIOR MATHS £5.95 

Teaches children to add and multiply. 
MSX BASIC 

TUTORIAL PARTI £5.95 

Learn MSX Basic programming 
MACHINE CODE LANGUAGE£5.95 

Wnte your own machine code 
programs. 
KNIGHTS MAIL UST £14.95 

Store addresses and print labels. 
BUDGET ACCOUNTS £14.95 

Accounts with special forecast 
feature. (Available on disk or cassette). 

KUMA: 
DRILLER TANKS £8.95 

Fight in tunnels fire breath Hectoriens. 
BINARY LAND £8.95 

Unite the couple in the 
complex maze. 
FIRE RESCUE £ 7 9 5 

Rescue the mice from 
a burning building 

ERIC&THt 
FLOATERS 

£5.95 
Recover treasure from the evn 
floaters. 
DOG FIGHTER £6.95 

Blast enemy aircraft out of the skies. 
HYPER VIPER £7.95 

Avoid venomous vipers in the labyrinth 
SPOOKS AND LADDERS £6.95 

Trap spooks in holes & escape the 
mine. 
COCO IN THE CASTLE £6.95 

Rescue the maiden from the king's 
castle. 
CRIBBAGE £5.95 

Play 6 card cnbbage with your MSX 
HOLDFAST. £5.95 

A local politics strategy game. 
HOME BUDGET £14.95 

Control your home income and 
expenses. 
WDPRO:- Wordprocessor £29.95 

A professional quality wordprocessor 
DATABASE £19.95 

A professional database program. 
ZEN MACHINE CODE 

PROGRAMMING SYSTEM £19.95 

Generate Z8Q assembler language 
programs, 
KUMA FORTH £39.95 

A fully structured self extending 
language. 
COMMUNICATIONS WITH 

VIEWDATA £19.95 

Communicate through your modem. 
SPEECH SYNTHESIS £69.50 

(includes hardware card) 
Typed in words can be spoken. 

QUICKSIEVA: 
FRED £7.95 

Fred's adventures under Ihe 
pyramids. 
BOOGABOO (The Flea) £7.95 

Avoid a deadly dragon inside deep 
caves. 
ANT ATTACK £7.95 

Escape the ancient city fighting ants. 
THE SNOWMAN £7.95 

Build a snowman avoid Monsters & 
Flames. 
GAMES DESIGNER £9.95 

Modify existing or write your own 
games. 

The "CHESHIRE CAT 
EDUCATIONAL SERIES" of 
programs will be made available to 
MSX users 
ABOVE ARE ONLY A FEW OF THE 
MANY PROGRAMS AVAILABLE 
FOR YOUR MSX BY MAiL 
ORDER OR FROM 
YOUR LOCAL 
STOCKIST. 

DONT FORGET TO ASK YOUR DEALER FOR DETAILS OF CREDIT FACILITIES. 
EXTENDED GUARANTEES. ETC. AVAILABLE ON CERTAIN ITEMS: 

mm 
AT HOME WITH TECHNOLOGY! 



o The fl 
Sensational 

SONY 
HIT BIT 

SOHV 

In the confused world of M M computer technology the unique 
MSX System has been adopted as a common standard for computer 
production by at least 16 of the biggest and best names in home 
electronics. This major breakthrough in the development of 

A 64K MSX Computer with an exclusive, built-in 
Personal Data Bank (firmware) This handv 
facility enables you to enter store rer all and 
up date all kinds of personal information surh 
as appointments, addresses, telephone 
numbers, etc Operation is simple, with 
instrurtions appearing on the screen every step 
of the process £ 2 9 9 9 S 

Data from the Personal Data 
Bank can be saved on any 

data storage facility or on the 
UNIQUt HKI5S RAM 
C A R I R IDGE , 

available for £39.95 
KVI4W14 MONITOR STYLE, PI ISH 
BUTTON CONTROL TRINITRON 
COLOUR TELEVISION 
with front mounted RF p s y Q C 
terminal 7 J 

HRD50 MICRO FLOPPY-DISK I »NIT 
stores up to %0K bytes of information on a 
3l/?" di^k p asilv connerted to the Hit Bit by 
using one of the . C 1 / I O O Si 
expansion slots. d U ? 4 / » V j 

I 
This soDhisticated piece of equipment 
offers all the advantages of 64K MSX 
computing, (complete with P ^ Q Q QC 
4 programme starter pack) X i r y y , y j 

Plus a unique optional feature - M l TOO! 
I . IGHT PEN. This provides you with 
unlimited flair and flexibility in colour 
graphics design. This feature comes 
complete with a software package 
containing some intriguing 
graphic facilities. 

MONITOR 
STYIECOI OUR 

TEI FVISION 
with removable smoked 

glass screen for 
higher definition. 

£199.95 
M i l 001 

LIGHT PEN 

£89.95 

RINGTELEDATA 01-200 0200 FOR DETAILS OF XOUR 
A N Y T 1 M F OAV O P N I G H T 

STOCKIST. 



DONT FORGET TO ASK YOUR DEALER FOR DETAILS OF CREDIT FACILITIFS 
EXTENDED GUARANTEES ETC AVAILABLE ON CERTAIN ITEMS 

compatibility... 
Home Computing brings you ^fcicomplete range of MSX computers, colour 
compatibility in hardware and software. To cater for monitors, peripherals and software for you to choose 
all home computing needs, Axis have selected in from. "We believe that when you discover the benefits of 
these pages an unbeatable, top value-for-money MSX computing no other system will do". 

The Star Value 
TOSHIBA HX10 

The first MSX computer to be introduced into the U.K. 

HX-P7SO PLOTTER PRINTER 
Easily connected to the HX10 through the 
printer interface This printer features image 
and character clotting in 4 colours red, 
green, blue and black making it ideal 
for colourful graphs, pie and bar 
charts Plotting speed is 285 
steps per second 

£249.00 

AT HOMF WITH TFXHNOIOGY 

n s a ^ 

Offering superb 
facilities and outstanding 
value for thp first time user or 
enthusiast 64K Ram 16 colour graphics. RF 
video and audio connectors, plus ports for 
printer, disk drive and data recorder (Including 
starter pack software). Q g 

I40E MONITOR 
STYII COI O! IR TEI EV1SION 
The perfect partner for the HX 10, providing 
excellent Dicture and X ! f l Q O O C 
sound Quality d t I O V . V j 

TOSHIBA 

[. _ 
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A M S T R A D PEEK 

/
n answer to Matthew Leach's 

letter in Your Computer 
September 1984, it is possible to 

peek the Amstrad CPC-464 ROM, 

but this must be done from machine 

code. The best way is to disassemble 

the ROM with a machine-code 

disassembler. Switching the ROM in 

with the following machine code 

routine. 

ORG 4000H 

CALL B900H 

CALL B906H 

10 YOUR COMPUTER, NOVEMBER 

JP start of machine-code 
disassembler 

The ROM can now be dis-

assembled but if you return to Basic, 

the ROM is switched out. 

M.J. Dyos, 
Link Sutton, 

Cheshire. 

ZX-81 SPRITES 
ith reference to my Sprite 

program for the ZX-81 in the 

September issue of Your Computer, it 
is bug-free. However, owners of 

ZX-81s with the unimproved ROM 

1984 

will find that on running the demo 

program the Report Code C/100 

appears. To rectify this problem the 

following Pokes should be carried 

out to the machine-code. 

POKE 17403.82 
POKE 17421.82 
POKE 17435,82 
POKE 17464.82 
POKE 17468.82 
POKE 17481.82 
POKE 17485.82 
POKE 17498.82 

POKE 17575.82 
POKE 17629.32 
POKE 17695.41 

Malachy Devlin, 

Co. Tyrone. 

HEX A N D BUGS 

/
am the author of the Dragon 

Disco Lights program Your 
Computer, vol 4, No. 9.1 would like 

to point out that my name is Ross not 

Ron as printed. Also I believe there 

OU — BASIC IS BEST OK! 

I BASIC IS BEST | 
^ o counter your correspondents in the October issue who 

I run down the ever popular Basic, there is another side to the 

debate. To take a small sample there are 23,000 Open University 

students with home micros, a third of them teachers and most of 

the rest in business and industry, with the following proportions 

34 per cent BBCB, 15 per cent Spectrum, "Kl per cent ZX-81, 6 

per cent Commodore 64, 5 per cent Dragon, 4 per cent Apple, 4 

per cent TI99, 3 per cent Tandy, 2 per cent each Vic20, Electron, 

380Z, Atom, Pet, M Z 8 0 and 1 per cent or less each of Genie, Q L , 

Oric and others. They all have Basic as their lingua franca native 

language, which is easily converted from one dialect to another as 

Prestel, Ceefax and Basicode have shown; impracticable for other 

languages. 

Indeed universal Basic common to all has Goto (stuff the 

pundits), Gosub, For.To.Step.Next, If .Then, so omit Procedure, 

Repeat. Unti l , While. Wend and Else which are not common to 

all. As they never teach you in 20 years, when you get down to it 

all, computers large and small only do three principal things:— 

they Loop, Branch and Gosub — equivalent to brackets in 

algebra; the rest is arranging input and output. As simple as that. 

A recent survey among those O U students shows that 99.6 per 

cent do not want full time careers in computing but do "want to 

use their micros quickly and simply0. So that means Basic, which 

after all was designed for that very purpose, so that the scientist, 

mechanic, executive or teacher could start programming within a 

day to help their job without a lot of elitist fuss. 

It is also clear among those O U students that they have 

discovered for themselves, away ahead of academic staff, that 

programming their micros in Basic improves their studies and 

greatly increases their understanding of concepts in Maths, 

Science, Technology, Engineering, Social Science, Education, 

Business and Industry; and their time is at a premium. 

The current ly fashionable and transient structured 

programming and top down design — sacred cows i f ever there 

was one; and what ever happened to yesteryear's fashionable 

algorithm — taught with Pascal in the OU 's main computing 

course is a dismal failure with 51.6 per cent drop-out or failed — 

compare with 75 per cent normal pass rate — that is, 1163 

students gave up costing £1 million of wasted resources of the 

taxpayers money. I f the students were aircraft we would all be 

grounded; and i f the staff who wrote the course were football 

coaches . . . ! 

It's comparable to the Army who ordered new boots and 

provided a sample, and then found they had 900,000 left boots 

only; with severe condemnation from the Parliamentary Audit 

Committee. 

With "programs that generate programs" already on the wing 

there will soon be no need for these tedious, elitist and idiot 

fashions in structure and 30 languages; they will be as dead as 

yesterday's punched cards, in your lifetime. We are still in the 

Tiger Moth stage. 

Sharpey, 

OU Student, 

Sussex. 

QL: THE BBC STRIKES BACK 
/

must protest at the gross inaccuracies and untrue sections 

of Kathleen Peel's second look at Sinclair's Q L in the July 

issue. I quote . . In hardware terms, the Q L currently 

represents the ultimate in technical achievement in the (under) 

£400 range . . . " 

The BBC instantly springs to mind as a £400 computer; here 

is a comparison in hardware terms. 

QL 
Monitor and T V ports. 

U p to 80K R O M . 

U p to 640K R A M . 

U p to 64 on network. 

2xRS - 232 - 19200/9600 max. 

2 x joystick port. 

BBC 
Monitor and TV ports. 

U p to 256K Paged R O M . 

U p to 16 megabyte R A M 

through Tube and 16032 

second processor. 

U p to 256 on network. 

1 x LRS - 232 - 19200/19200. 

Improved RS — 232 

4 channel, 8 bit A/D converter. 

1 M h z Bus. 

User port. 

Tube interface. 

The BBC is 1.5 time as fast as the QL . Now, which 

computer is the ultimate in technical achievement? 

The Q L may not have been on the market long, but the 

situation between the BBC and the Q L currently is: 

Q L B B C 
IEEE Under development two available 

Modem Under development many available 

Teletext ? yes 

Mhz bus ? built in 

User port ? built in 

Monitors Special one needed Any 

Serial int. 2 x RS232 1 x RS432 

Fastest T X 19200 19200 

Fastest R X 9600 19200 

Network Docs not work Econet, E-nct etc. 

Max net users 64 256 

IBM upgrade no yes 

Teletext display no yes 

Sound ? 4 channel, 8 octave 

Max cols 8 8/16 

Max res 512x256 640x256 

Function keys 5 10 (40 with shifts) 

Text 85x25 80x32 

Fastest data 

transfer k/sec. 0.08 up to 62.5 

Speech no yes 

Languages Super Basic Basic, Forth, Lisp, 

Pascal BCPL. 

The Q L at this stage is totally outclassed, in every field. 

Given time, the Q L will improve but for my money I'll take 

the BBC every time . . . 

Stephen Corcoran, 

Aylesbury, 

Buckinghamshire. 



is an error in the hex code; the line 

headed 24656 should read: 

810B1027008620B6. 

As I no longer own a Dragon I am 

unable to list this, but it should now 

be correct. 

Ross Gardler, 

Harel Grove; 

Stockport. 

NO C O M P L A I N T S 
i t h r c f e r c n c c t o M r 

Doug Bullen's letter in the Sept-

ember issue, I feel honour-bound to 

take exception to the statement that a 

computer's bugs are in direct 

proportion to the complexity and 

versatility o f the machine. 

I have owned a Memotcch 

MTX-512 since November last year, 

and, to date, I have found no bugs. 

Perhaps the use of a Z-80A C P U , in 

M r Bullen's opinion, places it 

outside the scope of a "versatile 

machine", or perhaps the Inclusion 

of three languages resident in R O M , 

plus a front panel display and Logo-

style graphics commands make it a 

little limited in his opinion? 

D.J. IP. England, 

Wroughton, 

Wiltshire. 

Lines 1<M70 of September's 
ZX-81 program were left out. 
They are supplied below: 

5 R E M B A R R E L - B A R R A G E 
6 R E M M I S S I N G L I N E S 

10 -170 
10 C L E A R 
15 D I M D $ (793) 
2 5 P R I N T A T 6 ,24 ; 
3 0 P O K E 1 6 4 1 8 , 0 
3 5 F O R A = 1 T O 14 
4 0 P R I N T " 
4 5 N E X T A 
5 0 P R I N T " 

" ; A T 5. 18; " " ; A T 6, 1 2 ; " 
5 5 P R I N T A T 22 ,31 ; " " ; A T 

21 31" " " 
6 0 P R I N T A T 0 , 0; " S C O R E : 

0 0 0 0 0 0 " , " HI: 0 0 0 0 0 0 " , " 
L I V E S : 5 

6 5 P R I N T A T 18,22; " - - " ; A T 
0, 0; 

7 0 P R I N T T A B 13; " 
8 0 P R I N T T A B 13; " 
9 0 P R I N T T A B 13; " 

100 P R I N T T A B 13; " 
110 P R I N T T A B 13; " 
120 P R I N T T A B 13; " 
1 3 0 P R I N T A T 1,19; " 
140 F O R A = 2 T O 4 
150 P R I N T A T A , 19 ; " H H H " 
160 N E X T A 
165 R A N D U S R 1 7 1 3 0 
1 7 0 S T O P 

Many people may have a problem 
when typing in the game, "Track 
Chase" which was published in the 
October issue of Your Computer. 

In listing 1, lines 120 and 130 
contain some funny characters which 
arc difficult to obtain. The lines 
should be entered as follows: 
B|Type the line in as shown with 
spaces instead of the invcrscd " 
characters. 
^Cu rso r back over the spaces, press 
C T R L and RVS On and replace the 
spaces with shifted " M " characters. 
H Press Return 
The Rem statements in listing 1 must 
be typed in. 

EDtTORIAL 
T I L T I N G T R A I N S T H A T on ly work on straight 

tracks, Bristol Brabazons and failed perpetual-

motion machines don't get much of a look in when 

it comcs to histories of great inventions of our time. 

Accounts of technological advancements arc 

always about people getting it right first time or 

stumbling across something important like the 

theory of displacement in the bath. 

It would be a shame if chroniclers of home com-

puting paint a picture of soaring achievement when 

wc all know the real landscape is covercd with low 

points littered with dodos. 

For.=^xample, whatever happened to the Haven 

colour board for the ZX-81 which offered 

Spectrum colour at a pricc you could afford? Our 

review in the July 1982 issue found that this 

product didn't quite live up to expectations: "The 

screen went fuzzy orange and no cursor could be 

seen . . . Waves of a darker colour advanced down 

the screen and rippled the whole display." 

Haven pluckily pronounced this problem 

"unusual" , and suggested that the colour board 

performed differently with different TVs: "This 

was confirmed by testing the board supplied with a 

Bush, a Sony and a Ferguson. The poor-quality 

picture mentioned was obtained with the Bush, but 

no colour picture could be obtained at all with 

cither the Ferguson or the Sony." 

However, an alternative was being advertised in 

the same issue: "Now you can add a coloured back-

ground to your displays!" What silicon trickery lay 

behind this breakthrough? Yes, you've guessed it: 

"H i gh quality PVC in either blue or green. Only 

£2.95+ pp per pack of two." 

I f these hardware pioneers stand head and 

shoulders below the rest, then Warp Factor Eight's 

popular add-on reached new heights: "L i f t off into 

'83 with Hi-Stak. It makes your computing easier, 

faster, more reliable, less exhausting and simply 

more enjoyable." In its day the Hi-Stak was the 

latest in lumps of plastic. For £3.95 a pair the Hi-

Stak stick-on legs fulfilled the claims made for 

them in the adverts by propping up the Spectrum 

to a more ergonomic angle. 

But software disasters have also played a major 

role in the alternative history of computing, 

leaving aside Space Invader — where you end-

lessly destroy a solitary alien struggling down the 

screen — let us turn to another chapter. 

Bridge Software's Vic Invaders, renamed "The 

massacre of the saucepans" in our June 1982 

edition, was too easy: "The invaders do not 

advance, there arc no mystery ships, the base at the 

bottom zips along at rockct speed, and the invaders 

do not speed up when only a few remain." 

Alternatively, there was Petals Around The 

Rose: " a number guessing game with a difference 

— it does not tell you the rules" or Neme's 

pontoon program which did not recognise 

pontoon. 

Computer manufacturers should also take their 

share of the credit. Remember Sanyo's enigmatic 

P H C range which appeared in October 1982 and 

disappeared again in November? Or the Grand-

stand Tutor, the Texet TX-8000 and the Comx 35, 

built around the R C A 1802 chip that was more at 

home in early guided missiles? 

I f you would like to nominate a product which 

you feel deserves a place in the home computing 

house of horrors, write in to "Off-white Heat" , 

Your Computer, at the address below. We'll 

publish the worst of your entires, libel-lawyers 

permitting, and find sutiably awful prizes for the 

winners. 

How to write for Your Computer 
W e cal led this magazine Your Computer precisely because w e we l come your 
views, tips and hints and even your cri t icism of machines and sof tware in general. 
If you w o u ld like to see your name in print, whether on a So f tware File program or 
a fu l l b looded art icle, here is n o w to g o about it. Ideally, all art icles shou ld be 
typed doub le spaced on one side only of un i fo rm sheets of paper. If l ist ings can 
be dumped directly f rom a printer you can always use a fr iend's or user g roup 's 

this min imises the risk of error. In a perfect w o r l d a cassette w o u l d 
a c c o m p a n y the art icle. That considerably speeds up the check ing process. Not 
only d o you get to air your o w n discoveries and op in ions, but we wi l l even pay 
you for the privilege. W e pay C3b per publ ished page that 's as it appears in the 

magazine and includes i l lustrat ions. 
W h y not give it a t ry 7 You have no th ing to lose but your postage. 
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TOP 20 
Game Company Machine 
• A r a b i a n Interceptor B 8 C 

Ntghts 
• B e a c h U S Gold C B M 6 4 

Head 
• D e c a t h l o n Activis ion C B M 6 4 
• D e c a t h l o n O c e a n C B M 6 4 
• E n c o u n t e r Novagen Atari 
• F o o t b a l l Addict ive B B C 

Manager G a m e s 
• F r a k Aardvartc B 8 C 
• F u « Micromega Spectrum 

Throttle 
• J a c k Thor Spectrum 

and the 
Beanstalk 

• J e t Set Software Spectrum 
Willy Projects 

• L o r d s of Beyond Spectrum 
Midnight 

• M a t c h Sinclair Spectrum 
Point 

• M i c r o Micro User B B C 
Olympic 

• M o n t y Gremlin C B M 6 4 
Molo 

• P s y c h o Master- V i c - 2 0 
Shopper trontc 

• S a b r e Wulf Ultimate Spectrum 
• S c r a b b l e Little C B M 6 4 

Genius 
Tornado L o w Vortox Spectrum 

Level 
• V a l h a l l a Logend C B M 6 4 

6 4 
• Z a x x a n Adventure Spectrum 

Inter-

Tandy will run on BBC Putting a real plastic piano 
keyboard on the 64 gives 
Commodore's Music Maker an 
immediate appeal. For £30 you 
get the synthetic Ivories 
together with a music book and 
a tape or disc of software 
which allows you to simulate 
eight voices with instruments 
such as guitar; piano and 
synthesiser. Set rhythms for 
bass or percussion backing are 
also available. 

ONE OI THE strangest stalls at the 

Motor Show in Birmingham's 

National Exhibition Centre is Tandy 

and West M i d l a n d s C o u n t y 

Council's joint effort. In case you 

need documentary evidence you can 

win an " I 'm no Wal ly" certificate in 

a road safety competition. 

Somehow this is supposed to 

Icon worsh 
to Island m 
NEW PROGRAMS rarely cause excite-

ment in the Your Computer office but 

The Music System from Island 

Logic had BBC enthusiasts shrieking 

with delight as they danced around 

the filing cabinets. Not only is The 

Music System the most advanced 

music program on the market it also 

uses Macintosh-style icon graphics to 

control the various elements. 

Part I of System comprises a 

Printer and an Editor which allows 

you to word process with music 

wr i t ing notes on staves and 

modifying existing tunes. The Editor 

had four voices including on disc 

percussion, 15 sound envelopes, 

choice of notation and automatic 

barline creation. 

The Printer generates four-part 

music manuscript from your files so 

long as you have a Centronics 

printer. Pan 2 has a Synthesiser 

which creates 30 tones which can be 

simultaneously edited on screen and 

a Keyboard which in addition to 

allowing you to use your Q W E R T Y 

as a piano keyboard also allows you 

to record four tracks. There is 3lso a 

sound and song library. 

Each part can be bought separately 

on cassette for £13 or together on 

disc with a separate library disc for 

£25. The disc system also has a 

Linker module which allows you to 

combine single files into one piece. 

This is Island's first computer 

program despite the fact that the 

company has had a dozen pro-

grammers slaving away over hot 

micros for the last year. A 

Commodore 64 version of 'l*hc 

Music System is on its way amongst 

other products. 

At the touch 
of a button 
WHILE SPECULATION continued on 

whether Sinclair would upgrade ihc 

Spectrum or go for a cut down Q L — 

"there arc as many opinions on what 

should follow the Spectrum as there 

arc people at Sinclair" says Nigel 

Searle — there seemed little chance 

that he would remember to include 

an on/off switch. There is not even 

one on the QL . So in the short term 

T E C of 24 Victoria Road, Broms-

grovc, Worcestershire, are selling £5 

plug-in on/off switches which clip on 

the top of your Spcctrum. T E C 

claims that this positioning does not 

interfere with interfaces — but the 

Alphacom 32 printer, for instance, 

will not fit with the switch, and the 

really bad news is that not only docs 

the new Spectrum Plus have no 

on/oft" switch but T E C switch will 

not fit either. 

publicise Tandy's new electronic 

books which plug into the Tandy 

Colour Computer, or with an 

adaptor to a BBC Micro. The books 

have touch sensitive pages. A £20 

mus i c book cal led Professor 

Pressnote and a guide to the planets, 

Solar Explorer, which costs £17 arc 

the first two releases. 

Yashica YC 
64 MSX clone 
CALLING ITS first home computer the 

YC-64 is a certain way for Kyoccra to 

get its new M S X micro into the 

pages of Your Computer. Kyocera 

which makes the Tandy lap held 

computer amongst others is selling 

the YC-64 under the Yashica name 

which is better known in this country 

for cameras. The computer has the 

standard M S X bag of chips together 

with 16K video Ram and 64K 

system Ram. 

Electronic books from 



NEWS 
New Sinclair looks like a sawn-off 
QL, performs like a Spectrum 

SINCLAIR'S NEW Spectrum Plus or + 

as he prefers to call it is nothing more 

than a Spectrum in a new Q L style 

box with realish keyboard and a reset 

button, plus six pieces of software 

Scrabblc, Make a Chip , Chequered 

Flag, Chess, Vu-3D and the Tasword 

2 word processor. 

The keyboard is described as "pro-

fessional" but despite company 

claims that Sinclair was "very keen 

to have a robust keyboard" ours had 

been amateurishly put together — 

several keys had fallen off and were 

rattling around the ease. The pricc is 

£180 and to encourage people to buy 

the Plus rather than the standard 

48K. Spectrum the free software deal 

with the standard Spectrum will be 

discontinued in the next few weeks. 

The good news is that thousands of 

Pluses have already been built so this 

time there should be no "coming 

soon — 28 days and count ing" saga. 

16K Spectrum production is 

increasingly aimed at overseas 

markets but Sinclair claims that there 

arc no plans to stop production of the 

standard machine. Sinclair will be 

making 200,000 computers a month 

this winter. 

Million pound bait 
one that got away 
"EVERYONE'S JUMPING on the one 

mi l l ion pound bandwagon" is 

Commodore's excuse for launching 

Spirit o f the Stone — a treasure hunt 

Not the right 
Habitat 
IMAGINE BUYING a computer sprayed 

a tasteful primary colour or perhaps 

covered in raffia. Habitat carried out 

a feasibility study but decided that 

computer fanatics were boring 

people who were not prepared to pay 

more for trendy looking micros. 

Expansion is 
kids'stuff 
REMEMBER M y Talking Computer 

— now there is a new £18 120K 

expansion module for it which 

contains music, sentence making, 

digital time, alphabet colour, shape 

and size amongst its programs. 

for the Commodore 64 with a 

potential seven figure prize for the 

winner. 

The £15 program and book set 

contains a series of arcade games 

which gives clues to the whereabouts 

of 40 talismen hidden on the Isle of 

Wight , each containing a single 

diamond. Commodore is putting 50p 

into the royalty fund for every 

cassette sold — the fund will be 

closed when all the talismen have 

been discovered or when the fund 

rcaches £1,000,000 or failing that in 

1993. Program crackets may well 

have an advantage over those who 

stick by the rules. Short o f the Isle o f 

Wight slipping silently below the 

waves of the Solent during an 

earthquake the talismen will be 

found well before 1993. 

ITie million pound target is 

equally unlikely to be met — 

Commodore would have to sell moic 

copies of Spirit o f the Stones than all 

the 10 best selling computer games 

so far put together. 

Sinclair is also marketing a £100 

expansion system for the Spectrum. 

This consists o f a Z X Microdrive, 

Interface 1, and four cartridges 

including an Introduction to Micro-

drive use, two "business" programs, 

Masterfile and Tasword Two, a 

blank cartridge and two of the best 

fun programs Ant Attack and Games 

Designer. 

One final advantage of the Plus is 

that is that it is the first Sinclair that 

can stand on its own feet. The 

retractable legs give you a proper 

keyboard angle. T h e or ig inal 

Spectrum had none and the QL's 

continually fall out. 

Be there at 
blast off 
SPACE SHUTTLE computer mal-

functions permitting three kids will 

win a chance to watch a space shot 

from Cape Canaveral next year 

Monitor maker Microvitec is 

sponsoring a C u b British Schools 

National Computer Challenge open 

to teams of three contestants who 

must be 16 years old or less. The 

winners will have an all expenses 

paid five day trip to Florida 

including ihe shuttle launch. 

Christmas is cancelled 
CHRISTMAS IS CANCELLED this year 

and that's official. Well the Your 

Computer Christmas Fair is anyhow. 

The Fair which W3S scheduled for 

November 30 through December 2 

at Olympia has been cancellcd 

because most o f the games and 

computers which used to be mail 

order are now available through high 

street shops. 

From the outside it looks like a perfectly normal £40,000 Aston 
Martin Tickford Trekker van but another way of looking at it would 
show you that it is the most expensive Apple Macintosh on four 
wheels. At the centre of the van sits a Mac with printer surrounded by 
the sort of accessories every computer user has come to expect 
radio phones, drinks cabinet, raised roof viewing platform, sink, 
stereo, drinks cabinet and swivelling leather chairs. 



QUALITY GAMES 
WANTED FOR •blahy. -gomee 

SPECTRUM, ATARI 
CBM 64, VIC 20. 

DRAGON 32 
SEND NOW! 

£1.99 £1.99 £1.99 £1.99 £1.99 £1.99 £1.99 £1.99 £1.99 £1.99 £1.99 £1.99 £1.99 £1.99 £1.99 
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D R A G O N U S E R S. SEE U S A T T H E 6 8 0 9 S H O W N O V E M B E R 
All ' g a m e s a re obta inab le from the c ompany @ £ 1 . 9 9 plus 50p pos tage & pack ing or from compu te r a n d v ideo shops everywhere . A lso 

n ewsagen t s where you see the S lush Puppie sign. Send SAE for full list. 

'Casoy Jones is available troin W.H Smiths, Memtes and oil major stores at CS.SO. 

BLABY COMPUTER GAMES, CROSSWAYS HOUSE, DEPT YC, LUTTERWORTH ROAD, 
BLABY LEICESTER. TELEPHONE 0 5 3 3 7 7 3 6 4 1 TELEX 3 4 2 6 2 9 JRHHG 

M COURSEWINNER 
• - % I he Punters C o m p u t e r Program 

l I COURSEWINN'ER allows you to use the power of your 

computer 10 get the «lgc on ihc bookmaker. 
I • • J ^ K I • COURSEWINNER contains a database full of detailed 
! information on all English arid Scottish flat courvrs 

I H ^ H t : V I hc len Ic.it.imK luckevsand trainers. and clfcvI ol (he 

^ ^ H H B I J I P ^ w ^ * ' '' draw iv detailed for each course 
HiiS information can he displaced on ihc screen at any tune 

• 'I'hc program analyse* these factors axnbiflcd with the result* 
of the last three outings, starting prxe and weight earned 

• COURSEWINNER is sunplc and quick to use, yet very powerful 
• Boxed with detailed instruction booklet 

Pr i ce £ 12 . 50 al l i nc lus ive IMMEDIATE DISPATCH (RETURN OF TOST 
Available for 

SPECTRUM -WK . BBC(B),COMMODORES, DRAGON. APPLEII/IIc. ATARI (4SK 

POOLSWINNER 
The U l t i m a t e Pools Predict ion P rog ram 

• POOLS W I N N E R is the most sophisticated pools prediction 
aid ever produced It comes complete with its own mavuvc 
database. 

• Can be used for Scoredraws. Draws. A ways and Homes. 
• The database contains over 20000 matches (10 years league 

football). It updates automatically as results come in. 
• The precise prediction formula can be set by the user This 

allows development of your own unique method. 
• Package is complete with program, database and detailed 

instruction booklet 

Pr i ce £15 . 00 al l i nc l us i ve IMMEDIATE DISPATCH RET URN OF POSI 
Available for. SPECTRUM 48K ./.X8I - liSR , BBC B;. COMMODORE i>i, DRAGON, 

APPLE II/IIc. ATARI <48K). New. afco b AMSTRAD CJC IBM PC 

Available from dealers ot direct i. return ol p«t i trom: 

SOFTWARE "//0v* 
37 Councillor Lane, Cheadle, Cheshire. Phone: 061-428 7425 

"THE FRIENDLY TO USER STORE" 
FOR THE BEST COMPUTER 

SUPPORT 
SOFTWARE*HARDWARE*REPAIRS 

SPECTRUM*CBM 64*VIC 20 
AND OTHER MACHINES 

*IHEW SHOP OPENING* 

7 , L E I C E S T E R R O A D 

L O U G H B O R O U G H 

L E I C S 

SATURDAY 13th OCTOBER 

Also see us at the following markets! 
P E T E R B O R O U G H , C A M B S 

Tuesday 

S T A M F O R D . L I N C S 
Friday/Saturday 

O O N N I N G T O N P A R K . LE ICS 
Sunday 

W H I T T L E S E Y . C A M B S 
Sunday 

Soon in C H E L M S F O R D and area 

(Ring for Details) and more to come ! 

O V E R S E A S Assoc ia te C o m p a n y 

M I C R O W A R E S Y S T E M S ( P T E ) L T D 
0 1 - 6 6 . O R C H A R D P L A Z A . 

1 5 0 , O R C H A R D R O A D , S I N G A P O R E 

OVER 2Yt Y E A R S IN THE 

HOME COMPUTE R SPECIALIST BUS INESS 

A N D STILL LEADING THE W A Y ! 

MICROWARE 5' St PTe®[o533e2Jo23eSter 

P 
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I cou ld 
d o 

t h a t . . . 
For this month's 

competition we would like 

you to write a Basic Fill 

routine. It should accept 

two inputs — giving the x 

and y coordinates of a 

point within an enclosed 

shape — and then proceed 

to fill In all the pixels within 

that shape. To make your 

task easier the routine only 

needs to handle convex 

figures — that is, figures 

whose outlines do not "turn 

In". 

Perhaps the simplest 

aproach to the problem is 

to move from top to bottom 

filling in horizontally up to 

the left and right outline. 

Another possibility is the 

"grass-fire" method where 

you spread out In all 

directions from the centre, 

keeping a record of filled 

pixels in an array. 

Whatever approach you 

adopt you will need some 

way of detecting what is on 

screen. Spectrum and BBC 

owners can use the Point 

command while 

Commodore owners will 

have to Peek the screen 

memory. On the ZX-81 you 

can use 

PEEK 16396 + PEEK 256'16397 
to find the start of the 

display file. 

In awarding the £15 prize 

we will be looking for 

programs that do the Job 

quickly and In as few lines 

as possible. Obviously if 

your machine already has a 

Fill command we expect 

you to ignore it. 

September's competition 

asked you to write a 

program which would 

conduct a conversation 

between you and your 

machine. Some highly 

amusing conversation 

pieces were sent In. 

Typically the dialogue took 

an abusive turn with the 

computer heaping scorn on 

human intelligence. Most of 

these were, unfortunately, 

too long to print. Although 

the programs kept within 

the 20-line limit their Data 

statements were massively 

long. 

Instead we plumped for a 

mini-version of Animals by 

Andrew Babbington, 31 

Glen Iris Avenue. 

Canterbury. 

Starting out in home 
computing? First Bytes 
is for you. Just write to 

Your Computer with any hardware or software 
problems, no matter how small or simple. 

Robots 
EVERYBODY KNOWS what a robot is. It 

is a machine with arms and legs and a 

tinny voice. I f it is really good, it 

might make it into the android class. 

That, anyway, is the picturc most 

people have from films and books. 

The reality is slightly different, 

though there are signs that it will 

become just as exciting over the next 

few years. 

Surprisingly, the idea of a robot has 

been around for more than 60 years. 

The word was first used by the Czcch 

playwright Capck in his play 

Rossum's Universal Robots. Robot 

comes from a Czech word meaning 

"work". The next landmark was in 

the 1940s, when the American writer 

Isaac Asimov formulated his three 

Laws of Robotics: 

H A robot may not injure a human 

being, or through inaction allow a 

human being to come to harm. 

• A robot must obey the orders 

given to it by human beings, 

exccpt where such orders conflict 

with the First Law. 

• A robot must protect its own exist-

ence as long as such protection 

does not conflict with the First and 

Second Laws. 

Robots bccame a reality in the 

1950s. They usually consisted of 

hydraulically controlled arms that per-

formed a fairly simple task again and 

again, without variation. 

In many ways, these first robots 

were simply glorified pieces of 

machinery that you might find on any 

I'M ft>e*f f0/e 

OF 

'R.O&OT/C S. x 

Andrew Babbinglon's winning mini-version of Animals. 

t o o D I M A « < 5 1 2 > 

110 LET A * < 1 > " " f o x " 

1 20 LET N - l 

1 3 0 P R I N T " T h i n k o f a n a n i m a l . . . " 

1 4 0 I F A * ( 2 « N > < > " " THEN GOTO 2 S O 

I S O P R I N T " I • i t a " j A * ( N ) 

1 6 0 INPUT X« 

1 7 0 I F X * - " y » « - THEN P R I N T - O n e u p t o m e ! ' " 

1 8 0 I F X * - " y e a " THEN SOTO 1 2 0 

1 9 0 LET A # ( 2 « N ) - A « < N ) 

2 0 0 INPUT " T h e n w h a t i s i t " i A * < 2 » N + 1 ) 

2 1 0 INPUT " G i v e n e a q u e s t i o n t h a t w o u l d b e t r u e i 

o r a " 

2 2 0 P R I N T " " ; A » ( 2 » N + D | - b u t i a f a l e e for a " ; A * < 2 

• N ) » " . . . " 

2 3 0 INPUT A#(N> 

2 4 0 GOTO 1 2 0 

2 3 0 P R I N T " " i A * ( N > i 

2 6 0 INPUT X * 

2 7 0 LET N - 2 * N ABS < X * = " y e B u > 

2 6 0 I F N < 2 5 6 THEN GOTO 140 

2 9 0 P R I N T » T o o u n i c h , I q u i t ! " 

assembly line. The big breakthrough 

came when the newly-developed 

computers were hooked up to robots. 

This gave them a certain life of their 

own and brought them one step closcr 

to the all-singing, all-dancing 

metalman. 

A true robot lias three basic pro-

perties. Apart from the mechanical 

(continued on page 47) 
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The Complete 

Machine 
Code Tutor 

Moteexritinq 
games for your ZX 
AlMUC 
So y». lids ':>-w r f» CIjccjlm > Nu.iv 
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All prices include VAT Add 7Sp p&p or call in 
person at Buffer JYade enquiries welcome. 
Visd Access American Express Diners Club 

["p/ease send me the following games 
DAthlete OS Budge OMusic OAdventure 
OMysi Fan O Pools Freo D Hacmg Fred 
LI Card Games u Loony bin 

Name 

Address . 

1 enclose cheque/PO for 
£ 
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computer. Topo has a yuunget 

brother called Fred who is even 

dumber aren't they all? He can lust 

about manage to hold a pen and draw 

with it, which is hardly in the R<M>2 

class 

Hero and RB-5X arc very similai to 

each other in design 1 hey both have 

an on-boaia processot, a ronoi arm. 

and various sensors Hero has •» oound 

sensoi and a ligni sensoi RB-5X also 

has bumper dcviccs around its bast io 

detect collisions Both machines can 

be programmed to respond to feed-

back from the outside world. 

For example, you could get the 

robot to move-around a room, mano-

euvring its way as it bumps into 

objccts It could then store the layout 

ol the oom and the objects, and so 

avoid them in the tuiurc Or you 

could program it to move towards the 

brightest light in the vicinity. 01 even 

to the nearest human being, using its 

infra-red sensors to detect heai given 

oil Eventually robots could be used 

it the nome as untiring watch dogs, 

responding to the slighter noise, 

light, 01 neat from human bodies 

The big breakthrough in home 

robots will come when they can 

respond to spoken commands Alter 

all, its not much tun having a robot 

do everything toi you it you hrst have 

to program H in mai hmc "ode i ht 

tirst few steps have been taken in this 

BEGI 

direction. For example Hero has a 

voice output facility which allows you 

to create words ana -tentencc*. 

I he home robot has some wuy to go 

before it is an everyday sight, but 

some people think thai the situation 

now is rathct like that ol micros about 

10 years ago. The models thai arc 

around are crude and not very power 

tul, bin with great promise So tar it 

has been hobbyists who hav< bought 

them, qunc content to get down lo the 

nuis, bolts ana chips level. Bui the 

next generation of machines could be 

as cheap and as usetul as micros arc 

today 

It you want to «ct 3 taste ot I his 

world, bu1 can't quite afford the 

£1,000 toi Hero in KII torm. there is 

an utcrnative f*ot some vears now. 

the micromouse cun.pcutior has oeei. 

Nourishing in this country ana 

abroad. A inicromousc is a small 

powered device with sensors and an 

on-board compute!. thai tries 10 find 

us way to the ccntre of a ina/.e It is, in 

fact, a hilly fledged robot 

l o build your own, you could do 

worse man follow the example of Alan 

Dibiey, tbe U K '<; leading micro 

mousei He uses plywood, baisa ana 

card tor the chassis, Ultra-red detectors 

ana old Sinclair computers litrraily 

sawn-off to fit on the wheeled 

asseriinly 

A muTomousc -ok.petition is neld 

each yeat ai the Earl's Coun Com 

putei Fair in June Alan usually wins 

I f you tee I like challenging him. you 

can ootain more details of the micro 

m«usc competition by writing to John 

rtiliingsley Department of Electrical 

and Elect ionic Engineering. Forts 

mouth Polytechnic. Anglesea Road. 

Portsmouth POI iUJ Entry is tree 

r m sofcfcY / J>0a/'T 

(continued from page 45) 
side of things you need some sort of 

sensory device to tell you what that 

mechanism is doing, fo: example how 

far it has moved its arm. Then you 

need a computer to analyse that 

information, decide what to do on the 

basis of it- and instruct the mechanical 

parts accordingly 

I he same basic principles apply to 

home robots. To quality for member -

ship of the robot club, they need some 

kind of mechanical action controlled 

by a computer that can react to the 

outside world. Mechanical action 

includes simply moving. 

Perhaps the simplest examples are 

some toys from Prism. These micro-

robots respond to sound or infra-red 

light by hopping or wheeling along. 

In this case the mechanical element is 

slight, as well as being pretty useless, 

so the computer power is also small. 

But they do fulfil all the requirements. 

More sophisticated home robots 

include models like Hero, Topo and 

RB-5X They are also rather more 

expensive costing up to £3,000 so 

robotics has a long way to go before 

you can buy the equivalent of Sin-

clair's £100 Spectrum micro. 

I opo is actually more of a robot 

peripheral than a true robot It has no 

independent computational power on 

boaid, but is controlled via infra-red 

signals iron, a standard Apple 11 

Speech 
synthesis/ 
recognition 
MOST HOME COMPUTERS will make a 

noise at you if you try hard enough 

Sonic, like the BBC Micro, have a hill 

three channels of music to serenade 

you with Making youi micro talk is a 

little hatdei, but by no means 

impossible 

As with most things to do with com 

puiers, the secret is to spoonfeed it 

Words arc broken down into their 

basic components I he micro then 

pioduce?. each ol these, one aftci 

anothei I he fundamental elements ot 

spoken wot Us are called phonemes 

hence the saying "don't phoneme us, 

we'll phoneme you". 

For example the word "speech" has 

five: one each for "s" , " p " , "ec", " t " 

and "ch" . It is relatively straight-

forward to program a micro to accept 

words broken up into these elements, 

and then to produce something like 

the light sound The effect is the "I 

am a Dalek' son of voice Speech 

synthesis uiuts are available for many 

micros including [he Spectrum and 

BBC. 

To get a micro to produce spoken 

output directly from the word itself is 

much harder At the moment only 

relatively large systems can even begin 

to try to cope with the problems. 

These arc easy to describe and dif-

ficult to solve. Basically the spelling 

system of the English language is a 

mess. Just consider the group of 

letters "ough' How is a computer to 

cope with pronunciations as dilfcrcnt 

as "though "rough", "bough 

"thorough" and "through not to 

mention "hiccough", pionounced 

"hiccup"? 

The answer is that the computer has 

to do it the way we do it, by the 

context of the surrounding words 

1 his leads us into the realms ot Arti-

ficial Intelligence, and an area where 

research is only just beginning to pro-

duce results. Clearly, though, the 

benefits could be enormous For 

example it would be easy to adapt any 

progiam to work with the blind, 

giving verbal messages or warnings. It 

would be possible to scan a printed 

document or book and have the micro 

" lead" it out, doing away with the 

need for costly Braille books. 

I f a computet could give spoken 

messages, it would obviously be con-

venient if it could also obey spoken 

commands. The difficulties here arc 

even greater than with speech syn-

thesis. First there arc technical prob-

lems of picking out the speech from 

the background noises. Slurring is a 

problem too. You may think you say 

"Africa and Asia' but mosi people 

actually say something nearei 'Africa 

tand Asia" Finally, ana worst, wc 

have the problems of ambiguity did 

you say "there" or "theu"? Again, tnc 

only answer is to enaow ihc micro 

with a bn of intelligence. 

Rather than go the whole Al hog, 

there is a half-way house. You can 

train a computer to recognise a parti-

cular voice, saying a limited number 

of particular phrases You do this by 

repeating a phrase several times, and 

letting the micro take a kind of audio 

average of tnc sound. I his is stored 

togethet with the appropriate com-

mand it represents When a spoken 

phrase matches this average closely 

enough, the micro will respond by-

carrying out that command. 

Apart from the difficulties of dis-

tinguishing sinulai sounds, there is 

aiso the slight problem that this 

system only responds to the basic 

words it knows. So "delete" and 

"don't delete" will have the same 

effect on your precious files. Which is 

wny you really need to give your 

micro that bit of intelligence 
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* N O W AVAILABLE FOR THE AMSTRAD CPC464!! 

WINTHEP001£? 
SPECTADRAW 3 THE LATEST VERSION OF THE 
ORIG INAL A N D BEST POOLS PREDICTION 
P R O G R A M FOR THE 4 6 K Z X SPECTRUM!! 

A N D N O W . . . A M S T R A - D R A W THE FIRST T ^ 
POOLS PREDICTION P R O G R A M FOR THE 
A M A Z I N G N E W A M S T R A D CPC 4 6 4 ! ! 1 ^ . f c 

CAMEL PRODUCTS 

EPROM PROGRAMMER 
I A T LA ST I for the Spectrum U I « Put your program*, utilities. Assemblers into 

E P R O M S for instant loud from the unique ROM-SP 

ROM-SP for Spectrum 
Ingenious unit for Spectrum, with 2X28 pin sockets a a Reset button allows 

up to I6K of Basic or M C program to RUN or LOAD instantly from 
E P R O M S Cabled connector and full extender card NOTE. Does not disable 
Sinclair ROM. £29 95 

PROMER-SP for Spectrum 
A brand new Spectrum prugramnMrr tor 2764.128. Zero uiseruon fwc* socket & 

software on tape. 129.95 

[ P R O M E R 81-S for Spectrum 
I The very popular PROMER-81 for the ZX81 has been adapted to the Spectrum 

and the pnee kept low. N E W P R I C E £24.95 

ROM-81 
Provides two 24 pin sockets for up to8K of E P R O M memory in the8-16K a n 

Can use 251632 or 2716 32 £14£5| 

PROMER-81 
A low coat reliable programmer for 2516-32. 271632 EPROMS . Kequirvs] 

4 X P P 3 batteries NEW PRICK £2436 

D H O B I 1 UV ERASER 
Compact. Mains powered Safe Fully cased. Up to3 E P R O M S £18.95 

D H O B I 2 With automatic timer £22.95 

CRAMIC-SP NEW for Spectrum 
Ingenious software paged 16K non volatile CMOS R A M to coexist in the same | 

area as Spectrum ROM. Easy storage and retrieval of BASIC. M'C or DATA 

on a 48 K Spectrum £8995 

PRINT-SP NEW for Spectrum 
Centronics Interlace w i t h standard Centronics Cable. Plus free introductory of-

fer S P W R T I E text pro<*s»r. £3125 

N I K E N E W for Spectmmi'ZX81'ATMOS 
Simple to use. rocharnrabk- nickel<admium back-up power supply unit p 

siding O V E R 30 minutes extra life in the event of mains failure £17. 

STATv! *0 0»$V$!lM -Mil 
iwcwrvpt J;I?I 

WK AOO" 
ewcMji - mm 

joeiticrH - DM 
TASX - C*(« 

•WCXIAJXOOTOU WIS*'0 00 
0«C« TlUT (MOM ft CUM 

X; Rf AC T* CWIWMS V fWDw 'HO 
MM 

7) « (mo< wih w u 
SAW 

Ii vt«r» rxar two* 0*1* U in! ya* 
ASNMM 

oto A!0«lS'M»' 
»W C00($ AVAIlAWt 0 » »o» wn? 

BLOPROM-SP 
A uniquely 
sophisticated 

EPROM 
PROGRAMMER 

I Eprom programmer for the 2516. 
2716/32/32A/64/64A/28/128A. 
yes even the 64 A/128A from 
Intel. Check. Read. Progam & 
Verify all or part of Eprom. 

| So immensely user friendly you'll 
h a rd l y need the manua l . 
Designed for the beginner but 
includes a single key entry route 
for the professional. Supplied as 
firmware, the m/c driver routine 
alone is worth more than the 
price of BLOPROM-SP. No 
P e r s o n a l i t y C a r d s , o r 

other additions, just a Spectrum. Several inbuilt safety features. On-
board Vpp generation. 28pin Z IF socket. Cabled connoctor and 
extender plug. ABS case. £89.95 

BLOPROM-81 
As above but for 7.X81. Programs 2516.2716/32/32AA4 & 27128 

DREAM-81 
64K Rampack with link options to disable 0-8-16K Plus a 28 pin E P R O M socket 

for 2716.2732'2764 and 27128 £59 96 

MEMIC-81 
4K C M O S R A M with lithium battery. Easy SAVEing. lOyr storage and instant 

retrieval of programs. £29.96 

INTRODUC ING MULTEPROM 
The most economical sophisticated gang copter in the world. Based on 

B IXJPROM £19996 

PRINTER/MONITOR ACCESSORIES 
M S B Mon i t o r S t and for B B C 

17"X12"X3.75" 

P&P £3.50 £19.95 

PSS Standard printer stands for OK I . 

Epson etc. 15"X12"X4.5'\ 

P+P£3.50 £16.96 ^ ^ ^ ^ ^ ^ ^ ^ 

PSC-3 for Epson MX-100 

etc. 21"X 14"X3.7S". 

P&P £3.50 £22.95 

POT Printer Output Tray 
for 11" fanfold paper 
P&P £3.50 £16.95 

£79.96 

U K . V A T extra . N o V A T on expor ts P + P U K Free 

Eu rope +5 r > Overseas + 10'V T L X 81574 C M L 

• Supplied with Database containing data on over 10,000 matches 
since 1980! 

• You update the Database each week - but no tedious typing, as 
team and division names already in program! 

• Errors easily corrected - the program even checks your entries! 
• Comprehensive instruction manual and menu driven program -

easy to use, even for a newcomer to computing! 
• Will forecast the least likely draws for those who prefer to bet on 

fixed odds! 
• Built in perm generator - complete your coupon direct from the 

screen! 
• Fully microdrive compatible! (Spectadraw only). 
• Compatible with Currah Microspeech - the first pools program to 

read you its predictions! (Spectadraw only). 
Speaadraw 3 for the 48K Spectrum £9.95 inclusive 
Amstra-Draw for the Amstrad CPC 464 £9.95 inclusive 

(Cheques/P.O.s payable to B. S. McALLEY) 
We dispatch every Monday with the database made up to include all 
matches up to the date of dispatch. 
SPECTADRAW (DepryC), 1 Cowieaze, Chinnor, Oxford OX94TD. 

' (Tel: 0844-52426) 

SINCLAIR, ATARI 

COMMODORE 

COMPUTER REPAIRS 

by the 
SPECIALISTS 

Walkers 
COMPUTER SERVICE 

AND REPAIRS 

Telephone |02 l ! 643 5474 
Telegrams 

Shiplog Birmingham 
Telex 337124 TwSLQG G 

UfxH-w. IU (he 4**r % lurtitlqr C8* Kfl mm rtvt 

W A L K E R S w i l l repair y o u r M I C R O q u i c k l y 
and e f f i c i e n t l y . 

Services avai lable t o su i t t he Cus tomers 
requ i remen ts i nc lude " o n e - o f f " repairs and 

Q u o t a t i o n s . 

Mos t Repairs w i l l be in the range 
£ 1 5 t o £ 3 0 

sub jec t t o mach ine 

FOR IN FORMA T/ON 
PHONE 021-643 5474 

CALL IN AT 
58 OXFORD STREET, BIRMINGHAM, B5 5NX 

OR SEND S.A.E. FOR DETAILS 
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If you have 
anything of 
interest to tell us 
about your 
computer club 
why not contact 
us on 
01-661 3144. 

Local 
news 
Leytonstone 
The Eas t London A m a t e u r 

c o m p u t e r c l u b h a s ca tho l i c 

tas tes ; it ca te rs for all 

m i c ros , f rom N a s c o m s to 

App les . It m e e t s on t he 

s e c o n d a n d four th Tuesday 

of e a c h m o n t h . The venue 

is the m a i n hal l of t he 

Harrow Green Library, 

Ley tons tone . In terested 

part ies s hou l d r ing Fred 

Linger on 01-554 3288. 

Orpington 
State-of-the-art O r p i n g t o n 

C o m p u t e r C l u b c a n be 

con t a c t ed on Ma i lbox No . 

068931263, o r further 

de ta i l s c a n be a c c e s s e d o n 

C l u b s p o t 800 o n f r ame 

800841142. However , if your 

t e chno l ogy is stil l f i rmly 

rooted in t h e pas t you 

c ou l d a lways trying p h o n i n g 

Tony Se l f o n 0689 31263. 

They mee t at Ch r i s t chu rch 

Hal l in Cha r t e r house Road , 

O rp i ng t on every Friday. The 

c l u b ca ters for a w i de range 

of m a c h i n e s a n d in terests . 

Congleton 
Cong l e t o n a n d Distr ict 

C o m p u t e r C l u b m e e t s o n 

a l te rna te M o n d a y s at 

"Hea t h e r Brae" , S a n d b a c h 

Road , Cong l e t on . Hardware 

a n d so f tware d i s c o u n t s are 

ava i l ab le t o m e m b e r s a n d a 

w i de range of p ro jec ts are 

unde r way u s i n g B B C s , 

S p e c t r u m s a n d 

C o m m o d o r e s . Con t ac t Tony 

Harratt o n Chesh i r e 6758. 

Chinor 
A new user g roup h a s been 

set u p in t he Ch i no r a n d 

T h a m e area of Oxfordsh i re . 

Users of al l a g e s a n d 

m a c h i n e s are w e l c o m e . The 

g r oup o r gan i s e s lec tures , 

c ompe t i t i o n s a n d g a m e s 

even ings . It a l s o h o p e s t o 

start a library. It m e e t s 

every o ther Thursday at Mill 

Lane S c h o o l Hal l , Ch inor . 

Fur ther de ta i l s f rom Bryan 

McAl ley o n 0844 52426. 

COMPUTE 
Lee Paddon finds himself 
depressed in an out-of-
season Southend-on-Sea 
until he discovers the 
secret of BBC's Elite at 
the local computer club. 
Perhaps he could give 
Simon Beesley some 
— see page 60. 

ti 

moment the club struggles along 

with a collection of black and white 

T.V.'s and a large toolbox. However, 

this lack of equipment was made up 

for by the members who seemed to 

favour disc drives. 

This apparent affluence might 

have something to do with Steve 

Sullivan, one of the club's founders, 

who runs a local shop called Estrcc 

Software which offers generous 

discounts to club members. 

There was a notable lack of 

copying going on. Robin Knight 

explained "At the last meting wc 

decided to outlaw it. We simply 

switch off the computer of anyone 

seen d o i n g i t . T h i s seems 

punishment enough as it takes a fair 

3tnount of patience and hard work to 

copy a program." 

Away from the games players, Stig 

was demonstrating his dexterity with 

a scrcwdrivcr and a soldering iron as 

a t ape reco rde r u n d e r w e n t 

emergency surgery. By the end of the 

evening the patient was alive and 

well again and demonstrating a 

program analysing Stig's taste in 

contemporary music in terms of a 

line wandering around a telly screen 

driven through his Spectrum's car 

socket " I started mending really old 

tape recorders but my M u m decided 

I should get up to date and so she 

bought me a copy of Your Computer 

— the first t ime." Needless to say 

Stig has never looked back. 

For more information about the 

club, contact Robin Knight on 

Southend-on-Sea 335747. The Spectrum section in full swing — the game's the thing. 

SOUTHEND-ON-SEA c a n be a 

depressing place out of season. The 

s t i l l - l i t i l l u m i n a t i o n s g l a re 

mournfully down on any remaining 

tourists who might have got the 

month wrong and still be found 

wandering along the scafront. 

Just a few yards along the seafront 

from the pier stands the Esplanade 

Hotel, looking suspiciously like a 

large pub. It is also the home of 

Southend Computer C lub which can 

be found by entering " G o North" 

after you reach the bar. 

Robin Knight is the chairman and 

one of the founders. The club was 

formed back in the low-res black-and-

whitc days of 1979 when Acorn 

Atom's and TRS80's were the staple 

diet. The club meets every Monday 

night from 7.30 to 10.30 and has 

now grown to 86 members. 

There was nearly as much noise 

coming from the club as the 

neighbouring amusement arcadcs. 

Decathlon is popular at the moment 

and several young Olympic hopefuls 

were furiously waggling joysticks; 

definitely not a game to be 

undertaken without rigorous training 

and a thorough medical beforehand 

Simon Rush was showing a clean 

pair of heals or a deadly pair of lasers 

to all comers in Acornsoft's new Elite 

game. He had attained the dizzy 

heights of competent, and a pretty 

gruesome array of accessories for his 

ship with three days continuous play. 

"Wel l , two-and-a-half really, my 

Saturday job got in the way". His tip 

for budding Elite players was very 

much down to earth: "Save the game 

whenever you dock"; even the aces 

sometimes need a quick spot of 

reincarnation. 

Robin Knight explained "a lot of 

games playing goes on at the moment 

but we hope some more serious work 

can take place once wc move to our 

new venue, at the Rocheway 

Community Centre. They've got 13 

BBCs hooked up to an Econet 

system. Wc can also lock the games 

players into a separate room while we 

get on with the more serious stuff in 

pcacc and quiet." One of the club's 

first jobs will be to write some 

educational software to exploit the 

teaching potential of the Econei 

system and possibly help other 

members of the centre take an 

interest in micros. 

Enough of future plans. At the 
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FOR DRAGON AND TANDY USERS 
SATURDAY 17TH AND SUNDAY 18TH NOVEMBER 

10 A.M. UNTIL 6 P.M. 
THE ROYAL HORTICULTURAL HALLS 

If you own a Dragon or Tandy colour 
computer this is your shew. 
The f i rs t ever show organised in the 
United Kingdom for these machines. 
All the very latest hardware, sof tware, 
interfaces and per ipherals will be there. 
Your chance to get up to date, try and buy 
a l l t h a t s new. 

We'll also be organising events and 
competitions with g rea t prizes. The 
manufacturers will be staffing advice 
centres to help with all your queries. 
Exhibitors will have special offers on 
their products so you can save money too! 
Large gangways and comfortable rest 
areas will make sure you can see 
everything and sit in comfort when you 
want. 
This will be a show for the whole family, 
plenty to see and plenty to do. 

If you want to miss the queues just clip the 
coupon below. 

C o m p u t e r M a r k e t p l a c e ( E x h i b i t i o n s ) L t d . P a r t 
o f t h e R u s h w o r t h D a l e s G r o u p , 2 0 O r a n g e 
S t r e e t , L o n d o n W C 2 H 7ED. 

HOW TO GET THERE 
The Royal Horticultural Halls are just off 
Victoria Street a few minutes walk from 
Victoria or Parliament Square. 
Buses 11, 24, 29, 70, 76 and 88 run up 
Victoria Street. 
Mainline stations; Waterloo, Charing 
Cross and Victoria. 
Underground stations; St. James park 
(District and Circle lines), Victoria (District, 
Circle and Victoria lines). 
There is an NCP car park in Abingdon 
Street, a few minutes away. 

i 

I 
To: Computer Marketplace (Exhibitions) Ltd, 20 Orange Street, London WC2H 7ED. 

Please rush me (qty) adult tickets at £2 each and (qty) tickets for under sixteen year olds at £1 each for the 
6809 colour show. I enclose cheque to the value of £_ 
Name 
Address .. 
Postcode Telephone 6809 is the registered name of Motorola l td. 
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Star* 
chart 
Battle of 
Midway 
PSS 
Wargame 
CBM-64 
£9.95 * * 

A f l awed a t t e m p t to 

recreate the f a m o u s Ba t t l e 

o f M i dway . All you have to 

d o is s i nk the four J a p 

carr iers a n d they all t r o o p 

of f t h e m a p , v ic tory to y ou ! 

We l l , t h a t ' s t h e idea . S o 

h o w c o m e af ter s i n k i n g 

four carr iers you t hen ge t 

hit by the i r a ircraft a n d 

l o s e t h e g a m e ? S o m e n i c e 

t o u c h e s of p r e sen t a t i o n , 

e asy to order u n i t s Eas te rn 

Front f a s h i o n , bu t fatal ly 

f l awed a s a s i m u l a t i o n . 

H.E.R.O. 
Ac ti vision 
Shoot-'em-up 
Spectrum 
£9.99 * + + 

A s s u m i n g a n y o n e ever 

g o e s d o w n a c oa l m i n e 

a g a i n , you m a y be ca l l ed 

u p o n to r e s c u e t h e m if 

t hey ge t t r a pped . O u r he ro 

h a s to d r o p d o w n m i n e 

s h a f t s , b l o w i n g u p a wal l 

here , z a p p i n g a n a s t y 

sp i de r there , a n d s o o n till 

h e s a ve s h i s m a n . S o u n d s 

s i m p l e e n o u g h , a n d it is to 

start of f w i th . However , 

e a c h s u c c e s s i v e sha f t is 

harder . In s o m e t he wa l l s 

are dead l y , in o t h e r s you 

can ' t even s e e t h e wa l l s ! 

Ancipital 
LI am a so ft 
Arcade Adventure 
CBM-64 
£7.50 
* * 

A si l ly s cena r i o . A c r ack 

s q u a d of A n c i p i t a l s have to 

g o a r o u n d b r e ak i n g d o w n 

wa l l s wh i l s t v a r i ous o t he r 

t h i n g s try to s t o p t h em . 

There are 81 r o o m s in all. 

Fas t , wi th g o o d g r a p h i c s 

a nd s o u n d . No t terribly 

o r ig ina l , bu t e n l i v ened by 

the u s u a l J e f f M in te r 

h u m o u r . The way you 

k nock d o w n wa l l s c h a n g e s 

w i th every r o o m , m o v e m e n t 

a n d f i r ing is a bit tr icky. 

Deus ex 
Machina 
Automata 
Spectrum 48K 
Unique 
£15.00 

* * it * 
Ho%' o o YOU stan to review this 

game? Wi th most, you say its similar 

to A , or an enhancement o f B; but 

this game is just unlike anything 

you've seen before, there is no 

reference point. 

The plot goes along these lines. 

Just before the last mouse on earth 

died, it climbed into this machine, 

and had, well, a slight accident. You 

must, as some kind of life force 

within the machine, guide this 

3ccidcnt through to becoming some 

sort of life form. Weird, huh? Al l this 

is done in synchronisation with a 

sound track which features such 

luminaries as John Portwee, Ian 

Dury and historian and nuclear dis-

a r m a m e n t c a m p a i g n e r E . P . 

Thompson. John Pemvee is the main 

narrator, and guides you through the 

game with a sort o f space-age version 

of The Bard's Seven Ages of Man . 

During each of these seven ages, 

some ill will assail your little accident 

as you guide it through life. How 

well you cope with your task is 

reflected in your rating which you 

Supersoft 
Commodore 64 
Simulator 
£17.95% 
•k + * 

SIMULATOR AFFICIONAOOES need no 

longer feel earthbound. Interdictor 

Pilot claims to give you all the thrills 

and spills o f zapping aliens plus have 

all the usual features you'd expect 

from a simulator. 

Be warned, however. This is not 

the sort o f game you get to grips with 

in an afternoon; the 50-page pilot's 

manual gives that away. 

In order to keep down the body 

count, you are thoughtfully provided 

with a simulator with which to 

practice zipping around the cosmos. 

The simulator even allows you to 

slow things down and freeze the 

enemy while you walk up to him and 

shoot h i m . T h i s t h o rough l y 

unsporting option didn't seem to 

work on the review copy. 

S t i l l , be ing unspor t i ng and 

underhand is something you learn all 

about in this game. You have a 

device called a transponder which 

identifies you, and you to your 

enemy. However, interdictors have 

the ability to change their call sign. 

So the idea is to slowly move up to 

the unsuspecting enemy, then give 

is it the mind-numbing business of 

going about slaughtering anything in 

our path, before it kills us, the 

mentality induced by many games. 

This game is trying to show how the 

computer game can be a stimulus to 

the imagination. I just hope they 

don't start interviewing computer 

programmers like pop stars: "Cou ld 

you explain the meaning of your 

latest game to our viewers" stuff. 

It certainly is a very enjoyable 

game, however, it may not be the son 

of addictive game you play hour after 

hour. 

Few computerniks will be able to 

resist playing God with their machine. 

him a quick blast up the rear shield. 

Works every time, unless that is he 

docs it to you! 

Like any simulator worth its salt, 

there are plenty of controls to play 

with and instruments to watch. You 

have 20 controls to play with and a 

dazzling array of instruments which 

tell you everything from the I . I) . of 

the nearest ship to the day you last 

your underwear. 

Once you think you've mastered all 

this in the simulator, you get on with 

the real thing, life and death stuff. 

Having zapped all the bad guys, 

now you get the hard part. Between 

you and getting some shuteyc at the 

local spacepost are the automatic 

spacc station defences — and boy, arc 

these lads jumpy. Your coursc, speed 

and transponder must all be correct 

or it's curtains. 

take on with you to the next section 

of the game. Eventually it is hoped, 

you will make it to the end in some 

kind of shape, expressed as a 

percentage. 

The graphics in this game arc quite 

outstanding, considering the limit-

ations of the machine and really add 

to the overall flavour of the game. 

Automata have without doubt 

produced something which is 

totally original here which might 

just give the software industry the 

creative jolt it so badly needs. Non-

sexist, non-racist and non-violent: it 

s h o u l d h a v e c o m e w i t h a 

'G.L.C.-approved' label. No longer 
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You no doubt know our name for 
disk drives. We've spent years 
on research, development and 
marketing a range of drives 
second to none. A logical 
extension for us was to 
introduce diskettes. Only when 
we found a 5 W double density 
diskette up to our stringent 
quality control requirements, 
and at a price that made sense 
to the end user, were we ready 
to put our name to it. 

This is the result, a diskette 
of top quality, complete with a 
plastic protective case for the 
ten-pack (we also sell them 
individually!) together with 
index stickers. 

Cumana diskettes are available 
now, as single or double sided 
40 or 80 track, from your local 
computer dealer. Don't trust it to 
chance, go for the best name in 
memory. . . 

CUMANA 
The best name in memory \ 

Cumana Ltd.. Pines Trading Estate. Broad Street, 
Guildford. Surrey. England. GU3 3BH. 
Tel: Guildford (0483) 571666. Telex: 859380. 



S t a r * 
chart 

Star 
Commando 
Terminal Software 
Amstrad CPC-464 
Shoot 'em-up 
£8.95 
• • 

If MAT is an e x a m p l e of t he 

evo l u t i on of a g a m e , I 'm afra id 

I have to say that Termina l 

So f tware ' s S ta r C o m m a n d o is 

an e x a m p l e of relative 

degene ra t i on . The h i gh l i g h t s 

of t h i s p rog r am for m e was 

en ter ing a s e c t o r on w h i c h n o 

d a t a w a s ava i l ab le a n d be i ng 

a t t acked by a b u n c h of g i an t 

s t rawberr ies . Th i s is yoghou r t 

m a k i n g o n t h e g r and sca le . A s 

a conven t i ona l shoot-'em-up, 

i t 's f ine . 

The sc reen s h o w s a head-

o n view of a t t a ck i n g a l i ens , 

t oge ther wi th power , s co re 

a n d d a n g e r level d i s p l ayed in 

a s q u a r e at t he b a s e of t he 

sc reen . The long-range s c a n 

o p t i o n is j u s t a d i s g u i s e d way 

of o p t i n g for d i f ferent s c r een s 

a n d s t ra tegy d o e s no t c o m e 

i n to it. Frank ly i t 's hard to see 

h o w a ga laxy run by g iant 

s t rawberr ies c o u l d be a ny 

w o r s e off t h an it is a lready. 

Roland in 
Time 
Indescomp 
Amstrad CPC-464 
Platform game 
£8.95 
• * 

R o l a n d In T ime f rom s u n n y 

S p a n i s h so f tware h o u s e 

I n d e s c o m p is an A m s t r a d 

or ig ina l . S ad l y i t 's not all t ha t 

or ig ina l a n d t he g r a p h i c s are 

no t a s i n te res t ing a s t he com-

pany ' s i m p l e m e n t a t i o n of 

R o l a n d o n t he R o p e s — or 

Fred, a s he is k n o w n o n t h e 

S p e c t r u m . 

A t imewa r p faci l i ty 

c a t a p u l t s you i n to d i f ferent 

f r ames o f a ladders-and-levels 

g a m e . The f r ames have t i t les 

l ike " R o m a n Fo r t " , "N jo r l ' s 

D r a g o n b o a t " , " S e e n m y 

Ba l l i s t a ? " a n d " W e s t of D o m e 

9 " . Y o u m o v e a r ound p i ck i ng 

u p power p i l ls a n d trying no t 

to b u m p i n to nas t i es . 

American 
Football 
Argus Press Software 
Spectrum 48K 
Sport simulation 
£9.99 * * * 

AMERICAN FOOTBALL simulations 

have been around almost as long as 

Lunar Landers and Hammurabis. 

Essentially, this offering from Argus 

Press is simply a refinement of this 

hoar>T classic with some nice 

touches and pretty graphics thrown 

in. 

The instruction book contains the 

basic rules for American football, 

along with a phrase book to explain 

the essential slang of the game to the 

ignorant Limies. Then on to the 

game proper with an explanation of 

what to do. The game can be played 

against the computer or by two 

humans. The attacker selects a play 

in secret and then the defender enters 

his play. By comparing the two, and 

introducing a random element, the 

computer works out the results of the 

play, whilst you watch your best 

quarterback getting flattened on 

screen. 

The tactics seem to be to try and 

run for the first few 'downs' to see i f 

you can make the ten yards required, 

and only resort to a risky pass i f 

things look desperate. O f course, this 

is exactly the tactic your opponent 

will be expecting, so you have to 

spice it up with the odd unexpected 

pass now and then. 

The screen display is very helpful, 

showing the pitch itself, the score, 

Countdown 
to Meltdown 
Creative Sparks 
Spectrum 48K 
Arcade Adventure 
Adventure 
£7.95 

* * it * 

SOMETHING DISTURBING has 

happened at the local nuclear power 

station, there's been a bit of an 

explosion and most of the human 

stall' have been killed. However, 

there arc still a bunch of aggressive 

androids hanging about trying to 

stop your bunch of androids from 

closing down the plant before you all 

get blasted to kingdom come. 

Your job is made no easier by the 

fact that someone has inadvertently 

lost the plans so you don't know 

where the core room is; also the 

radiation level is rising all the time, 

which is no fun, even for an android. 

A description of the scenario 

hardly does iusticc to the game. 

There arc two thousand rooms 

spread over eight levels. You have 

eight androids, only one of which 

you can control at a time. Each of 

these androids has different abilities: 

strength, intelligence and so on. 

These abilities govern the ease 

with which he can use the various 

bits o f equipment scattered all over 

the place. Each android can only 

carry eight pieces of equipment. 

The game avoids the tedious 

adventure game "suck it and sec" 

approach by telling you how to use 

e3ch piece of equipment; none of this 

"try every verb I can think of, 

something's gotta work" stuff that 

wc normally have to resort to. 

The graphics are excellent. 

Although the huge number of rooms 

I achieved by having a limited 

number of room types, this is 

enhanced by the "Star Trek" type 

doors and lifts. Some of the doors arc 

broken and have to be fixed. This can 

be awkward i f you've got a dumb 

andro id on your hands; the 

unfriendly attentions of the reactor 

guardians do not help cither. 

This is a well-designed game 

which will hold its appeal even after 

you've found the reactor. Getting all 

the stuff you need together is fun. 

Sultan's 
Maze 
Gem Software 
Amstrad CPC-464 
Maze game 
£8.95 
* * 

GEM SOFTWARE'S Sultan's Maze 

gives you the same down the corridor 

view that you get in Romik's 31) 

Monster Maze, but has more of a 

myth attached to it. Apparently the 

Sultan of Baghdad was robbed on a 

visit to England. His personal 

champion pursued the robbers into 

Hampton Court maze. You have to 

retrieve all the jewels, steering 

yourself around by the numeric 

keypad. 

time left, yards required and 'downs' 

to go. There is also a help screen in 

case you forget the two letter code for 

the particular play you want, of 

which there are 15. After the match, 

you get a whole bunch of statistics, 

which I 'm told arc analysed in even 

more excruciating detail than cricket 

averages. This game may well go 

down well Stateside, and it is 

probably going to remain the best 

version of this old classic, but for the 

true English man, it may soon lose its 

appeal. 
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NAVIGATOR 
Shy. Skilful *nd 

InMligmi - Panitt Eaw'r 

EXECUTIVE Of FKER 
OllVCt, hM^Mfrt, 
C»uiioo». Lor»i 

SCIENCE OFFICER 
S«cr*<vt. UnhkMt*. Brtlfcirt -

CAPTAIN 
Solid, 0*tx«d*ek. Ccuageoui -

ElC«* fHt *S* r 

ENGINEERING Of FICER 
PhjuaUy Strong. Lo» IQ 

Po*nU»ty RtMlloui 

3R0 OFFICER 
WIIM. AmMtoi 

Author jtitivf, RewotwM 

ENGINEERING OFFICER 
Cyntc«l, Rrtencoi. 

THE CREW 
Personnel 
files fol low-
yours to 
command -
well almost.. 

! m m Qm\ ss I J s ; 
SPECTRUM 48K CBM64 I p r r f ^ W Personality Control System 

I No. 1 Golden Square, London W1R 3AB, Telephone 01-437 0626 A 



NEWS 
o a e o 
r s s u 
11 t t 
h h 

The crystal ball 
C o m i n g s o o n f rom Adven t u re 

In terna t iona l is S p i d e r m a n , 

wri t ten by Sco t t A d a m s a s a 

fo l low u p to t he s u c c e s s f u l 

Incred ib le Hu lk . Like Hu lk , the 

adven t u re will b e text a n d 

g r aph i c s a n d be ava i l ab le for a 

w i de r ange of h o m e 

c o m p u t e r s . 

Sco t t A d a m s a l s o h a s two 

o the rs o n t he way — Sorcerer 

of C l a y m o r e Cas t l e a n d Re tu rn 

to P irate I s l and . The lat ter is a 

s eque l to t he earlier, a n d 

i m m e n s e l y popu l a r , Pirate 

Adven tue r . 

B e y o n d The Inf in i te is t he 

t i t le of Oig i ta l F an t a s i a ' s 

la test . Expec t it in your s h o p s 

s o o n . 

The F ina l M i s s i o n is t he 

third part of I ncen t i ve 

So f tware ' s Ket tr i logy for t he 

48K S p e c t r u m . The earl ier two 

were M o u n a i n s of Ket a n d 

T e m p l e of Vran. W h i l e all 

three are se l f-conta ined 

adven tu res , so lv ing all of t h e m 

c o u l d w i n you a v ideo recorder 

f rom Incen t i ve in a 

c o m p e t i t i o n to ce l eb ra te the 

re lease of the c o m p l e t e s a g a . 

A helping hand 
For B B C adven tu re rs wres t l i ng 

wi th A c o m s o f t ' s s u p e r b 

P H I L O S O P H E R ' S QUEST : 

Be i ng g r a bbed by a s a d 

o c t o p u s ? 

KNI F O ELTTOB A Tl EVIG 

Have you c e a s e d t o ex i s t ? 

" K N I H T " TON Y H W O S MA I 

E R O F E R E H T K N I H T I 

For s t ym ied p layers of 

Adven t u re I n te rna t i ona l ' s THE 

C O U N T : 

S t ake k e e p s ge t t i ng s to l en 

w h e n you fall a s l e e p in the 

b rass b e d ? 

T E S O L C YTSUD EHT Nl Tl 

K C O L 

Co f f i n l ocked from t he i n s i de ? 

TES S A H N U S EHT RETFA Tl 

G N I N E P O YRT 

H U G O N O R 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. ' 

The Count 
BBC B 
£ 7.95 
Adventure International 
ALTHOUGH THIS extremely popular 

adventure has been around for some 

time, it has only recently been 

converted for the BBC B micro-

computer. Now owners of this micro 

can share in the pleasures and mind-

stregching of one of the classics in 

the adventure genre. 

Written by Scott Adams, who is 

something of a legend among 

adventure buffs, The Count sets you 

down in Dracula's castle, your 

mission being to seek out the Count 

and destroy him. You start the 

adventure in a brass bed where you 

have just awoken, in the afternoon, 

from a deep sleep. There's no point 

in trying to escape from the castle 

before you've completed the job — 

the local peasants will lynch you i f 

you attempt to sneak out! 

The adventure accepts the tradi-

tional verb/noun command input and 

the location descriptions arc fairly 

short. But what sets the Scott Adams' 

adventures high above others are the 

tantalising puzzles and dry wit of the 

author. Among many bizarre objects 

and incidents you'll come across in 

The Count are a laughing bat, a 

bottle of blood which is delivered to 

the castle front door, and an 

unreliable flag pole. 

You only have a certain time limit 

to accomplish the deed; watch out 

when the sun sets! You'll find a 

couple of useful hints on this testing 

adventure over in ihc Helping Hand 

column. 

Robyn Hode 
48K Spectrum 
£9.95 
Runesoft 
NOTE THE Oldc Englishc spelling — 

the adventure is set in the 13th 

century, all the place names and 

spelling are based on original ballads 

of Robvn and his Mcrric Men. In 

0 " i w o r d s 

fact, in order to make this adventure 

3s authentic as possible, a great deal 

of research h3s been conducted, 

including reference to such historical 

documents as the Domesday Book 

and early maps. 

The adventure is mass ive , 

I 
A / 

Bobptl go 111: 
providing over 400 locations for you 

to heigh-nonney-no around. Because 

it is so large, the adventure comes in 

two parts on the single cassette, each 

part using all 48K of the Spectrum's 

memory. To get to play part two, 

you'll need to finish part one first — 

this will give you a two-part codc as 

your password to the second half. 

The vocabulary is similarly 

impressive — over 120 words in all 

— yet response is immediate. The 

entire program being in machinc 

codc, generated with the aid of The 

Quill. 

The plottc: Maid Marion has been 

captured by the Sheryffe and held in 

Notyingham Castle on a charge of 

treason. Although it may well be a 

trap, Robyn decides to rescue her 

without the aid of his men. Can you, 

as the outlaw of Scherwoode Forest, 

outwit the Shcryflfc and so save fair 

Marion? 

I f you fall, mortally wounded, 

Lyttle Johnne carries you to Kirklees 

Priory where, on your deathbed and 

bow in hand, you fire off a perfect 

final arrow through the open window 

before expiring. Beat that for a poetic 

demise! Odds Bodkins and by my 

troth, this is indeed a smashing 

adventure, highly original and 

beautifully put together. 

Mysterious 
Fairground 
48K Spectrum 
£6.95 
Buffer Micros 
A Q u IU.-GENERATED adventure, this 

one has an intriguing setting. As you 

can gather from the title, the 

adventure takes place inside a strange 

fun fair where your objective is to 

recover five hidden items of treasure. 

You start inside the fairground, a 

locked gate dashing any thought of a 

quick exit. A cursory trip around the 

nearest locations reveals a garden — 1 

wonder i f those bean plants can be 

watered? — a hall of mirrors, a rifle 

range and a ghost train. 

The ghost train gives you your first 

major problem. Inside this ride, you 

experience a sense of the unnatural 

so shouldn't be surprised to find 

something unpleasant lurking there. 

10 YOUR COMPUTER, NOVEMBER 1984 



MEMQTECH MTX500 

The Ultimate^ 
Only £199. % 

MEMOTECHMTX500 MAJOR FEATURES 
STANDARD I/O PORTS 
# Variable rate cassette port (up to 2400 baud) 
# Two joystick ports using Atari configuration 
# Centronics-type parallel printer port 
# ROM cartridge port 
# Uncommitted parallel input/output port 
# Internal ROM board port 
# Hi-Fi output port 
# 4-channel sound through TV speaker 
# PAL composite video colour Monitor port 

THE RS232 COMMUNICATIONS BOARD 
(required for disc expansions) 
# Two independent RS232 ports 
# 60-way Disc Drive Bus supporting up to four 5.25 and/or 8 inch 

floppy disc drives, plus instant access Memotech Silicon Discs, 
and Hard Discs with capacities up to 32 Megabytes 

USER RAM 
# Optionally expandable to 512K in increments of64, 128, or 

256K 
24 K OF ROM which includes: 
# MTX BASIC 
# Noddy, a simple, text-handling language 
# A powerful Assembler/Dissossembler — sections of machine 

code can be created and run by calling the Assembler from 
within BASIC 

# The sophisticated Front Panel, which displays the contents of all 
registers (including the F flag register) and pointers during 
program execution 

# All i four languages can be used interactively with each other, 
and with the user 

ROM EXPANSIONS 
% MTX NewWord, a 32 K word processing package 
# Hisoft PASCAL, written specially for the M TX Series 

THE KEYBOARD 
# Full size, 79-key, full-stroke professional quality keyboard 

incorporating: 
# Main Block with typewriter-style layout 
# A separate 12-key numeric/editor keypad 
# Eight programmable function keys (16 with shift) 

HI-RES GRAPHICS MODE 
# 256 x 192 pixel resolution plus 
# 32 X 24 Text in 16 foreground and background colours 
# All 16 colours (i.e. 15 colours plus transparent) are available on 

the screen together 
# 32 user-definable easily controllable sprites 
# 128 separate CENPA T statements providing a huge range of 

user-defined characters 

TEXTMODE 
# Text resolution is 40 X 24 characters plus 
# 128 user-defined characters 
# Eight user-definable virtual screens or "windows (available in 

all modes) 

For further information, please contact: 

MEMOTECH 
MEMOTECH LIMITED STATION LANE INDUSTRIAL ESTATE 
WITNEY OXONOX86BX 
TELEPHONE: (0993) 2977 TELEX: 83372MEMTEC G 

MEMOTECH Lords ot Time 

& -Snowball 
Dungeon 

Colossal AdvenUi 
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THE NEWS THAT Commodore is to cease 

manufacturing the Vic-20 must have brought 

a nostalgic tear to the eye of many a home 

computer owner. It is rather like the roll-out 

of the last DC-3 aircraft, or the final German-

built Volkswagen Beetle. It seems incredible 

that Commodore has already manufactured a 

million computers in their recently-opened 

Corby facility — but the company will be 

rolling machines ofT the production line at the 

rate of one every 2.5 seconds when up to 

strength. Sadly, the Vic will not be part of this 

great future — tomorrow belongs to the C-16. 

This has not deterred the company's solt> 

ware arm from releasing more new software 

for what must be one of the world's most 

ubiquitous computers. 

Bomber Mission, for the Vic-20 plus 16K 

expansion is a compact flight simulator, 

supposedly putting you in the pilot seat of a 

World War Two fighter-bomber. First, select 

your target — it could be anything from an 

armoured column to a submarine pen or a 

power station — then pick your weapon 

system: tall boys, fragmentation bombs, 

blockbusters. 

The computer then puts up the cockpit 

display. It's a fly-by-instrument job, even with 

the extra 16K the Vic is not up to giving you 

much of a view out of the window, until 

enemy fighters turn up. 

These judder about the screen in best 

Vic-20 rough-scrolling graphic fashion giving 

you an opportunity to use up your 

ammunition. 

Over the target the bombs arc automatically 

armed. You press • the fire button and a 

message appears telling you the result. 

You then have to turn to bearing 0 to fly 

home, and be sure to lower wheels and flaps 

above 1,000 feet and get speed in the area of 

120-150 knots. I was destroyed quite a few 

times by pre-emptive strikes on the runway — 

the trickiest thing in this simulation is getting 

your plane offthc ground before you're blown 

up. Each mission has a time limit and you 

must land before it ends. As a last gasp for the 

Vic-20, this program is quite an achievement 

— but it will bring a wry smile to the faces of 

Spectrum fighter jocks. 

At the other end of the scale from quality 

software produced on behalf of the manu-

facturing company to ensure old hardware 

stocks keep moving wc find the licensing 

trend. This is where a software house decides 

to let someone else have the bother of selling a 

line which has been around for a while. 

This is good news for Vic-20 owners in the 

case of Omega Software — "the last word in 

software" — because they're doing a Master-

tronics and selling everything for 1.99. Omega 

was the last word in Vic-20 software for 

Anirog, it would appear, since all the Omega 

e e 

games looked at for this review hail orginaily 

from that house. 

Omega's Gunslingcr is, in fact, Anirog's 

High Noon — a four-cactus scenario where 

you steer your cowboy around the screen, 

using a joystick and 16K expansion. You are 

better off playing the game with another 

human since the micro takes a sadistic delight 

in shooting you dead immediately the game 

starts, just so it can play the funeral march. 

The theme music is Mungo Jerry's " I n the 

Summertime", which should appeal to 

devotees of '60s novelty hits. 

Battle Ground is like Space Invaders tipped 

Game Company Price 

Bomber Commodore £4.99 

Mission 

Gunslinger Omega £1.99 

Battle Omega £1.99 

Ground 

Space Pirate Omega £1.99 

Bricks Palace £5.99 

Squish Palace £5.99 

Dodo Lair Software 

Projects £5.95 

Perils of Software 

Willy Projects £5.95 

on its side. Imperial walkers move toward the 

right-hand side of the screen which you 

defend by moving behind your bases and 

shooting or zipping out and laying barriers in 

their path to delay them. 

Space Pirate, which needs 16K expansion, 

is set in a space shooting gallery presented in 

perspective. The targets emerge from a box in 

the upper centre of the screen and weave 

about frustrating your attempts to put the 

cross-hairs squarc-on and blast them to 

smithereens. The explosions are very good, I 

must say. The sccond level includes in-

destructible ships which collect the target 

ships, reducing your score. A neat little 

shoot-'em-up, good value at this bargain price. 

Palace Software presents us with two 

"exciting and frustrating" arcadc-stylc games 

for unexpanded Vic-20s, excitingly and 

frustratingly titled Bricks and Squish. 

Squish is a shove-things-around-and-squash-

ickv-things game. The graphics arc pure 

Vic-20 primitive, which is all you can expect 

given unadorned onboard memory. Little 

purple scorpion-like creatures menace the 

protagonist who runs about waving his arms 

and making the sort of footstep noises you 

hear between tracks on avant-garde rock 

albums. Twenty levels and watch out for the 

bug bullets. 

Bricks I found more frustrating than 

exciting. You are at the bottom of the scrccn. 

Bricks rain down. You dodge them. The idea 

is to climb up using the lire button until you 

reach the top of the scrccn. You can jump up 

only one brick at a lime, but jump down any 

number of bricks. 

Perils of Wil ly, also from Software Projects, 

but with 16K more of elbow room is more 

impressive graphically. The cassette inlay 

tells us you are a little the worse for alcohol 

and you must stagger home, catching the 

notes of music that hang in the air. The 

loading screen puts up the tell-tale "M ine r " . 

It is in fact a ladders-and-levels game, with 

lots of jumping on to platforms, sliding along 

conveyor belts, and being eaten by dogs. The 

game is a dire warning to people who insist on 

seeking out the Pub of the Year in Richmond, 

rather than just going to their local. 

Punchy from M r Micro runs on a Vic-20 

with 16K. You must guide Bobby the police-

man through various obstacles to rescue Judy 

from where Punch has imprisoned her. 

This includes jumping over spiders on the 

flat, catching a magic carpct across the sea, 

and hopping along a castellated rampart. 

Have you ever castellated 3 rampart, missus? 

Enough of this alternative humour. I was a 

little spoilt by having seen this on the 

CPC-464, flicker-free graphics, smooth-

scrolling etc., and frankly I had a hard time 

figuring out what some of the things were 

supposed to be on a Vic. Punch could have 

been the Honourable John Sclwyn Gummer 

for all I knew. 

A brave try, but you know what they say 

about the limitations of the machine. Well , 

here I am, saying it again. 
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Protek 
Switchable 

Joystick 
Interface 

i ItTs soeasyto use-there's no software patch tapes or] 
i programming required. Simply plug in and flick the switch for! 
i compatability with all games requiring a joystick. , 
l Available for immediate delivery, ^ ^ • • 
l retailing a t £19 .95 J R I U — 

Protek Comput ing Ltd. 1A Young Square. 
Brucefield Industrial Park. Livingston. West Lothian. 0S06 41S353. 



IT'S EARLY DAYS yet, but it's clear that not 

only do you get a monitor for your money 

when you buy an Amstrad CPC-464. You also 

get a rapidly-expanding software base. 

"Software houses tend to take promises of 

hardware availability with a pinch of salt," 

said Amsoft boss William Pole when I asked 

him how the CPC-464 managed to attract all 

this interest. "We've had Amstrad machines 

out at software houses since last December." 

A lot of the Amstrad software consists of old 

Spectrum favourites re-implemented for the 

464. That doesn't worry Amsoft — "We just 

wanted plenty of software to be around when 

the machine came out." 

Re-implementation of Spectrum software 

makes sense — both machines share the Z-80 

CPU; software houses' fancies may also have 

been tickled by similarities in specification 

which the Amstrad shares with MSX . 

Another factor which Amstrad has in common 

with M S X is that both will appeal to that lost 

generation that wouldn't have been seen dead 

fooling around with rubber-mat keyboards, 

tape recorder level controls, dodgy cables and 

awkward powcr-packs. 

Yes, it's true. The built-in cassette recorder 

loads first lime, every time — at least it did 

while I was looking at software for this review. 

One of the best games to find its way onto the 

464 from its Spectrum spawning ground is 

Derek Brewster's Codename M A T — 

acronym for Mission Alien Termination as 

many devoted vidkids will know. 

Tracing its heritage from the old grandaddy 

of computer games, Star Trek, via Atari Star 

Raiders, the game finds you in command of 

the USS Centurion. You can call up a long 

range scan, a solar chart and a sector scan 

showing a 10 by 7 grid. This galactic A-Z 

shows you where our boys are and what planet 

or satellite the evil Myons are encroaching on. 

The game has two main options: you can 

play as pilot with deployment of Earth 

defence fleets under computer control: or you 

can play as commander — you control deploy-

ment of fleets. Moving from one part of the 

sector grid to another is achieved by placing 

the cursor over the destination point, and 

pressing W to engage warp drive. Tricky, 

this. You have to keep the cursor central on 

the screen or else you will end up in some 

galactic cul-de-sac with everybody on the 

bridge arguing like it's the family outing to 

Bracklcsham Bay. 

Myon fighters are easy meat for the average 

space cadet, but cruisers are really nippy and 

the motherships are mean mothers. At the 

higher level they attack you immediately 

until you zap their shields — then they retreat, 

recharge and return to the attack. And that is 

the secret of this game's appeal: the aliens are 

no pushover. 

Paul Bond 
meets 
some old 
friends in 
new 
surroundings 

AMSTRAD 
GAMES 

Strategy definitely comes into Master 

Chess, implemented for Amsoft by Mikro-

Gcn. While I doubt that this game could play 

those Russian boys out of town like Bobby 

Fischer docs in the Prefab Sprout song, it is 

nevertheless an excellent tutor. 

The screen displays the chessboard and 

pieces together with the current level of play 

on the right-hand side and a history of the 13 

most recent pairs of moves for reference on 

G a m e C o m p a n y Price 

Codename MAT Micromega €8.95 
Master Chess Mikro-Gen £8.95 
Monster Maze Romik £8.95 
Atom Smasher Romik £8.95 
Alien Break-In Romik £8.95 
Galactic Plague Indescomp £8.95 
Electro Freddie Sosoft £8.95 
Gems of Stradus Kuma £7.95 

(All except Kuma programs available from Amsott) 

the left-hand side. This scrolls upward as you 

play. There arc 10 levels of play, numbered 

0-9. 

An opening book of 6,000 moves is includes 

in the program; apparently the program can 

look ahead as far as 27 moves on certain 

opening gambits. Looking ahead is a good 

thing to do in a maze filled with monsters — 

like in Romik's 3D Monster Maze. The game 

which won such rapturous acclaim when 

introduced on the good old ZX-81 is 

beginning to look a little tired now on the 

Amstrad, as are most of the Romik retreads 

like Atom Smasher and Alien Break-In. 

Nevertheless, the latter is probably one of the 

best straight shoot-'em-ups around; I have 

even heard afTicionados speak of the BBC 

implementation in the same breath as Zalaga 

— praise indeed. 

Paco Suarcz, one half of Indcscomp's in-

defatigable Paco and Paco who produced the 

graphically excellent Bugaboo for the 

Spectrum, has however created a stunning 

Space Invaders variant for the CPC-464. In 

Galactic Plague, everything happens so 

quickly that one is tempted to start doing Neil 

impressions — "What's happening, man?" 

Brightly coloured space fighters zoom 

across the scrccn dropping bombs in a 

diagonal criss-cross wave pattern. The game 

seems almost unplayable, but as various 

strategies are developed by the player it looks 

possible to survive long enough to score at 

least 300. Wow-ee. 

Your Computer has already reviewed 

Sosoft's Electro Freddie (Software Shortlist, 

October) and Kuma's Gems of Stradus (Soft-

ware Shortlist, September). Protek's Hunter 

Killer submarine game written by Rod 

Hopkins in fact made its debut in Spectrum 

format in the August 1983 edition of Your 
Computer. Some 50 titles are scheduled for 

release in the next three of four months, 20 of 

which will appear on the Amsoft label. Level 

9 arc implementing most of their adventure 

titles for the 464 and Ultimate Play The 

Game were one of the first companies to get 

an Amstrad. The next wave of releases will 

include some very brainy stuff, like a sound 

designer and also a screen designer. The latter 

is from DJL, famous for Ms Pac-Man, and is 

described as "the Rolls-Royce of scrccn 

designers." Tasword and languages like 

Abcrsoft Forth will also arrive in time, 

making the Amstrad a very respectable 

machine indeed. 

The clincher is the release of the Hitachi 

three-inch add-on disc drive. For less than 

£200 your get access to 180K of memory on 

each side of a disc. This and the capacity to 

run CP/M 2.2 will appeal to the "serious 

user", whoever he is. For the games player — 

well, average cassette loading time is about 

eight minutes. Discs promise eight seconds. | 
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BBC SOFTWARE 
Simon 
Beesley 
waxes 
lyrical. 

SOME PEOPLE ARGUE that B B C games over the 

last year have not generally improved on the 

standard set by Acornsoft's first releases — 

Snapper and Planetoids. It has also been 

suggested that the supply of new software is 

about to dry up. But in fact, far from being on 

the wane, BBC software is definitely thriving. 

In particular the space epic, Elite, marks 

Acornsoft's return to form. This is a block-

buster of a program which combines elements 

of St3r Trek games, flight simulators, and 

trader games. It also has points in common 

with Atari's Star Raiders — the game deemed 

by JetT Minter and the editor of Practical 

Computing to be the greatest ever written. 

The aim in Elite is to roam the galaxy as 

commander of a spaceship and by a mixture of 

trading and combat improve your status from 

"harmless" to "elite". In the trading stage you 

need first to choose a suitable planet. 

Long and short range charts show the 

options while entering Status mode gives such 

detailed information as the nature of a planet's 

inhabitants, its form of government, and 

technological level. 

Getting to a new planet, however, plunges 

the player into arcade action. On the way you 

battle with other craft. When you 

reach your planet after a hyper-space jump, you 

must first locate and then dock with a rotating 

Coriolis space station — a difficult feat of 

manoeuvering. 

In the action sequences the screen manages to 

combine a view of space in Mode 4 high 

resolution with a console display below in 

Mode 5 colour. Planets, space stations, and 

other ships are shown in motion in 3D 

complete with hidden line removal. 

This description barely conveys the scope 

and complexity of the game. Acornsoft is 

organising a monthly competition around it. 

Players who want to join the Order of Elite will 

have to study the 61-page training manual 

thoroughly and then notch up hours of flight 

experience. 

Good though Elite is it has to yield first place 

to Island L-ogic's The Music System — not a 

game but easily the most impressive piece of 

software in this month's batch. Island Logic is 

a new software house formed by the record 

company Island Records. 

For almost a year a team of 12 has been work-

ing on the program. The end result is a package 

which makes other music programs on this, or 

indeed any other home micro, look crude by 

comparison. 

The Music System consists of five programs, 

or modules, managed by a control program. 

Perhaps the most striking of these is the Editor 

module. Displaying some superb graphics it 

allows you to write notes on staves using the 

full range of musical notation. 

Island Logic rightly describes it as the 

musician's equivalent of a word processor. Up 

to 860 notes can be entered in any one of four 

voices. Each note can be assigned volume and 

one of 15 envelopes. You can also set the 

tempo, transpose the key, and mark the bars 

automatically. Changing a note is simply a 

matter of pressing a cursor key to shove it up or 

down the stave. 

When you have composed your piece you 
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can play it back and watch the notes scroll 

across the screen. Alternatively you could use 

the Linker module to combine it with another 

composition or load in a backing track. 

There is a Library disc which contains a 

large number of predefined envelopes, rhythm 

tracks, and sample compositions. For a vivid 

demonstration of the Editor's power load in 

Bumble Boogie, a jazzed up version of the 

Flight of the Bumble Bee. Up the tempo and 

you can enjoy the spectacle of notes bouncing 

up and down the stave at a rate of 200 beats per 

minute. 

To create new sounds there is a Synthesis^ 

module which displays graphs of the volume 

and tone envelopes. In the Keyboard module 

you have a superior version of Quicksilva's 

Muproc: it lets you lay down four tracks using 

the Qwerty keys which it displays as a piano 

keyboard. 

Both these features are common enough, 

although not usually so well implemented. 

Quite a new feature is the Printer module. With 

this you can create a four-part musical 

manuscript by dumping it to the printer in 

either high or low resolution. 

Apart from its range of facilities what lifts 

TMS out of the ordinary is the ease with which 

it can be used. The entire system is driven by 

menus together with Macintosh-like icons. And 

it even includes message windows which paste 

over the display. 

Perhaps the best tribute one can pay to TMS 

is that it is probably the first program that 

would not draw scorn from practising 

musicians — providing, of course, that they 

were not put off by the rather tinny quality of 

the BBC's sound. 

Back on the games front, there is Acornsoft's 

Tetrapods, a much simpler game than Elite but 

in its own way just as addictive. You control an 

Asteroids-style triangular ship. Scattered 

around arc numerous pods, which resemble 

peppermint lozenges, and a couple of Killer 

Bees. In later screens the bees arc assisted by 

the more vicious Red Devils and Poison Orbs. 

It is possible to shoot some of these creatures 

but more satisfying is to enlist the aid of lizards. 

These are what hatch out when you hit a pod. 

Like heat-seeking missiles they are relentless in 

pursuit of the nearest life-form. 

To complicate matters the scene is one of 

constant motion with bullets bouncing off the 

sides, pods behaving like billiard balls, and 

wriggling lizards tracking their prey. It is like 

looking at a cell colony under a microscope. 

By contrast Acornsoft's other two releases are 

disappointing. Drogna is a two player board 

game which first appeared on the TV scries 

Adventure Game. Although a fun game which 

calls for a high level of skill, it is only margin-

ally enhanced by being translated to the 

computer screen. What is needed is a one 

player option against the computer. 

Volcano requires you to pilot a helicopter 

across Mount Crona, avoiding an eruption of 

blue rocks. On the other side are some humans 

who need to be carried back to safety. The 

graphics here arc lacklustre and, while the 

game is challenging, it lacks variety. Acornsoft 

would have done better to have attempted a 

version of the definitive helicopter game, Chop-

lifter. 

I f there is already a great game on another 

machine, converting it to the BBC often 

succeeds better than striving for originality. 

Atarisoft has made a good job of translating its 

classic game, Pole Position. 

Most of the original features are here. You 

are competing in the Atari Grand Prix against a 

dozen or so other racing cars. Crash into them 

and you burst into flames. Take to the verge if 

you like but it slows you down and you risk 

hitting a hoarding. 

These and other effects such as gear changes 

and the mountain backdrop, which scrolls 

when you corner, arc convincingly rendered. 

The all-important engine sounds are not quite 

as satisfying as they arc on the original. The 

BBC can't reproduce the deep throaty roar of 

the Atari cars. And the scrolling is not as 

smooth. Nonetheless this is the best race-track 

game available for the BBC. 

Converting a platform game to the BBC is 

not quite so easy. An essential feature of the 

genre is that there should be numerous 

different screens. But on the BBC there is not 

enough memory to store a great variety of 

screen layouts. 

Durell's Manic Miner-type game, Mineshaft, 

gets round the problem by stripping away such 

extraneous details as zany flying objects, and 

concentrating on sheer tortuousness. The cast 

of hostile objects is small and many of the 

screens use the same conveyor belts or 

crumbling floors. But to make a successful 

jump your timing has to be of split-second 

The Music 
System Island Logic £24.95 (disc) 

Elite Acornsoft £14.95 
£17.95 (disc) 

Drogna Acornsoft £9.95 
£11.95 (disc) 

Tetrapods Acornsoft £9.95 
£11.95 (disc) 

Volcano Acornsoft £9.95 
£11.95 (disc) 

Mineshaft Durrell £5.95 
System 15000 AVS £12.95 
Pole Position Atarisoft £9.99 

accuracy, while finding the correct route is 

even more critical than usual. 

To prove the point, one of the 20 screens — 

entitled The Resting Place — does without any 

moving obstacles. You have simply got to 

travel from A to B — a bit like trying to find a 

foothold on the North Face of the Eiger. It is a 

relief to discover you can move on to the next 

level by pressing Escape. 

Needless to say this level of difficulty is just 

what the platform enthusiast looks for. 

Together with a restful soundtrack — a 

rendition of Greensleeves — and smooth 

animation it makes Mineshilt superior to such 

rival games as Blagger and Ghouls. 

Would-be hackers can serve their apprentice-

ship on System 15000. A hacker, of course, is 

someone like the teenage hero of the film, War 

Games, who uses a modem and the telephone 

system to break into computer databases. 

System 15000 is the name of the simulated 

communications system which this game puts 

at your disposal. Apparently your friend 

Richard's company Comdata has been ripped 

off to the tunc of $ 1,500,000. He wants you to 

save the company by breaking into a chain of 

computer databases. 

Throughout, the game provides a convincing 

simulation of the hacker's task. On screen it 

gives a typical viewdata display. It maintains 

the realism by producing a telephone sound. 

At the start you are supplied with the tele-

phone number and code of a single database. 

By viewing this you gain leads which allow YOU 
access to others. Each may contain information 

about names and associated codes or vital 

financial and company data. 

In all there are 16 databases to crack and as 

many red herrings along the way. Expert 

hackers might possibly solve the problem in 

one day-long sitting but it is more likely to take 

weeks or months. In this respect the program is 

like an adventure game. But otherwise System 

15000 is that rare phenomenon — a genuinely 

novel game. 
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Blacks and greys are the 
MSX colours for this autumn. But 

e catwalk, Glyn Moody, tell 
e Canon, Mitsubishi or 

yles and the £230 
coarser cut? 

MSX REVIEW 
M S X MUST HAVE seemed like a good idea at 

the time. Good for the user, who could be sure 

of buying a stable machine, with what was 

likely to prove a huge range of games and 

other software. Good for the manufacturer, 

who could avoid going out on any draughty 

and lonely limbs, and save on costs by sticking 

to components that were in plentiful and 

cheap supply. ^ 

But there is one tiny problem. For the 

whole idea of M S X to work, you have to 

impose fairly strict rules of what an M S X 

computer must and must not have. This 

means that all MSX machines are much of a 

muchness. They all run the same Basic from 

Microsoft, have a Z-80A processor, and use 

similar sound and graphics chips. So when it 

comes to buying a particular model, you have 

to choose between very similar machines. 

The four micros reviewed here — three 

"off ic ia l " Japanese MSXers, and one 

interloper from Korea — show the different 

ways manufacturers have tried to make their 

machine stand out from the crowd. The most 

obvious way is the packaging. Although every 

machine has the same keyboard, including 

special keys like Graph, Select and Code, and 

a cartridge slot, joystick ports and various 

video outputs, where you put them on your 

plastic box is up to you. And you certainly 

have plenty of room. M S X machines seem so 

far to have pretty greedy footprints. 

One of the tell-tale signs of an MSXer is its 

cluster of cursor keys, set to the right of the 

keyboard. Sony's Hit Bit Uses four 

trapeziums — or is that trapezia? — arranged 

in a square. These are nice and large but very 

shallow, so you feel curiously unsatisfied 

when you hit them. 

The Mitsubishi ML-F80 uses a similar 

plan, but squashes the left and right cursor. 

They do, however, have deeper travels. For 

my money, the Canon V-20 wins the day in 

this department. Rather daringly, it uses bold 

large rectangles, two large ones for up and 

down, and two smaller for left and right. 

Again, they arc rather shallow, but their shape 

somehow compensates for this. 

In fact Canon has played it big and bold 

throughout its machine. The five function 

keys doubling up to 10 with the Shift key that 

the M S X scheme of things demands, extend 

right the way across the top of the keyboard. 

In programming this is really useful. For 

example in M S X Basic, F4 is programmed as 

List and F5 Run. With such big targets it is 

easy to flick a nonchalant finger in their 

general direction and obtain the desired 

result. 

The other machines all tuck the function 

keys away to the left-hand side of the 

keyboard, and use skinny little strips for keys. 

In-depth discussions of the width of function 

keys may seem completely over the top, but 

differences between M S X machines do really 

come down to this level. Most people pay far 

too little attention to the keyboard. After all, 

this is where you actually get that hands-on 

experience. Normally you don't have any 

choice. I f you want the Spectrum you just 

have to put up with those funny rubber keys. 

But with the M S X range, the feel and layout 

of the keyboard could well be the deciding 

factor between machines. 

MSX keyboards have much more than just 

the standard Q W E R T Y keys. Most keys can 

generate three or four different characters 

when used with the Shift key, Graph key, 

Graph and Shift key, Code key and Code and 

Shift key. There is a special foreign accents 

key just for sticking on umlauts and 

circumflexes. 

Other unusual keys on all machines include 



such th ing s as square and cur l y brackets, 

p o u n d s i gns and S p a n i s h tilde s igns. O n e 

effect o f this generos ity is that R e t u r n and 

Back Space keys are s l ight ly too far away i f 

y ou arc t ry ing to touch-type w i t h you r hands 

stationary on the keyboard. 

T h e C a n o n scores again in choos ing to put 

the accents key ment ioned above to the right 

o f the r ight -hand Shi ft key. It is 

m u c h harder to press R e t u r n be mistake 

on ly too easy on the other machines. 

A l l o f the M S X mach ines have T V , v ideo 

and aud io outputs , casscttc port, M S X printer 

port, two joystick ports and a second cartridge 

slot w h i c h can funct ion as an expans ion bus. 

Ports and on/ofTswitches arc all over the place 

o n different mach ines, but there are no 

startl ing innovat ions. 

T h e cartridge sockets arc general ly in the 

top r ight-hand corner o f the mach ine — 

except for that indiv idual ist C a n o n , w h o puts 

it in the top left-hand corner. T h i s may well 

be more convenient for r ight-handed games 

players w h o w i s h to flip in mid-stream f rom 

One zapp ing cartridge to another without ever 

loosen ing their fevered g r ip on the joystick. 

M o v i n g on to the software, one way o f 

add ing someth ing to a mach i ne ' s appeal is to 

sl ick in a few R O M s ' wo r th o f software. T h i s 

wil l leave the basic structure o f the mach ine 

intact, and preserve the M S X formal. S o n y 

has fol lowed this path w i t h its Personal Data 

Bank . 

O n power i ng up the H i t B it, y o u are g i ven a 

short m e n u o f choices. O n e o f these takes y o u 

straight to Bas ic. T h e others let you use an 

address book and m e m o pad p rog ram w h i c h 

are held in R O M . These are not very 

sophisticated, but y o u can store about 50 

(continued on page 65) 
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GIFT SETS INCLUDE: -
BBC MODEL 'B' GIFT SET 
INCLUDES 
• Quickshot I Joystick C I O O C 
• Protek BBC Interface L 1 Y . 7 Q 

ZX SPECTRUM -
GIFT SET 
INCLUDES 
• Quickshot I Joystick 
• Protek Switchable Joystick Interface and a Free Games Cassette 

£24.95 

ZX SPECTRUM 
"SWITCHABLE 
INTERFACE" £ p g 
A new Joystick Interface that's 
compatible with all Joystick 
controllable software There's no 
programming or software patch 
tapes required. Just flick the switch 
to select the system you require 

ELECTRON 
PROGRAMMABLE 
JOYSTICK 
INTERFACE 
(Available November) 
Now you can use any ATARI-TYPE' 
Joystick including Joystick n to 
control your arcade software You can 
select up to nine keyboard functions 
and programme these into your inter-
face No software tapes or patch 
programme required 

ORIC ATMOS 48K PROGRAMMABLE 

£29.95 
Now you can use any AIARI TYPE' 

Joystick including Quickshot n 
Joystick to control your arcade soft-

ware You can select up to nine 
keyboard functions and programme 

these into your Interface. No 
software tapes or patch 
programmes required. 

BBC MODEL'B' 
JOYSTICK 

INTERFACE 
£11.95 

Just plug this Interface into 
your ANALOGUE-IN' port 

and you can now use any 
standard AIARI-TYPE' Joy-
stick including Quickshot 

n Joystick 

M l %/Sk wf 
hmtm 

VISA Protek Comput ing Ltd. 1A Young Square, 
Brucefield Industrial Park. Livingston. West Lothian. 0506 415353. Telex No 727559 
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(continued from page 63) 

names w i th u p to 80 charactcrs ' wo r th o f 

in format ion in the address and telephone 

book. Y o u can then search t h r ough them 

either by name or numbe r or address. L i s t s o f 

addresses can be saved to tape or cartridge. 

I f these first p r og rams are a little u n i m -

pressive, they at least hint at possible 

direct ions in w h i c h M S X mic ros may 

develop. I n an effort to w o o buye r s to 

part icular mach ines , manufacturers wi l l 

probably be forced to offer more and more 

g l amorou s R O M extras. * 

T h e M S X Bas ic itself, o f course, is 

sacrosanct. S o there can be no tamper ing here 

to tweak its performance or facilities. Bu t to 

be fair, that is not really necessary anyway . 

M i c r o s o f t has done a g o o d job in p r o v i d i n g a 

powerfu l and clean Bas ic. S o m e o f the 

c o m m a n d s were d i scussed in detail i n the 

T o s h i b a review in the September issue o f 

Your Computer. E v e r y t h i n g y o u w o u l d expect 

f rom a reasonably structured Bas ic is there, 

a long w i t h powerfu l s o u n d , g raph ic s and 

sprite commands . O u t o f a nomina l 6 4 K 

R A M , y o u are left with on l y 28 ,815 bytes 

p r o g r a m area. E d i t i n g is carr ied out s i m p l y 

and efficiently u s i n g the cursor, insert and 

delete keys. 

T e x t and graph ics modes arc entered u s i n g 

the Sc reen c o m m a n d . T h e default value is 

Screen 0, w h i c h a l lows 4 0 c o l u m n s and 20 

rows. T h r e e rows at the bottom arc g i ven over 

to the funct ion key labels. T h e s e auto-

matically swi tch w h e n y o u press the Shi ft key 

to flip f r om F 1 - F 5 to F 6 - F 1 0 . Sc reen 1 g ives 

y o u 32 co l umns . Screen 2, the h igh-reso lut ion 

g raph ic s mode al lows 2 5 6 by 192 pixels. 

Sc reen 3 is the low resolut ion mode, w i th 64 

by 4 8 coarse pixel elements. T h e image is 

stable and the co lours reasonable. 

16 co lours are available, but in the h igh-res 

mode there are restrictions as to h o w 

foreground colours may be ass igned to 

ind iv idua l bits. Ano the r p rob lem is that text 

may not be m ixed directly w i th graphics. 

G r a p h i c s c o m m a n d s include plott ing, l ine, 

circle and box d r aw ing , area f i l l ing, and sprite 

commands . U p to 32 sprites can be hand led at 

once. 

T w o types o f s o u n d c o m m a n d s are 

inc luded, both o f w h i c h use the T V speaker. 

T h e S o u n d c o m m a n d itself a l lows y o u to 

specify 13 parameters de f in ing channels , 

loudness, p i tch and envelope. A more c iv i l i sed 

c o m m a n d is Play, w h i c h lets y o u input letters 

s u c h as A , C , E , w h i c h arc interpreted as the 

appropr iate musical notes o f that name. 

Altogether there arc three musical channels , 

CONCLUSIONS 
H M S X is here, and here to stay. The 

concept wil l prove more relevant to 
the first-t ime buyer than to the 
hardened games addict or machine-
code programmer. 

H T h e m a c h i n e s are s e n s i b l y 
designed, and have an especially 
good Basic. The standard of 
construction seems high. 

H W h e n it comes to buying an MSX 
machine, there are two things to 
remember. First, that prices are 

and also a s imple Beep command . 

Other features o f the Bas ic inc lude a D e f F n 

w h i c h a l lows y o u to define addit ional 

funct ions, and useful p r o g r a m m i n g a ids like 

T r o n w h i c h turns the p rog ram trace on , and 

error-trapping routines like and E r l and E r r , 

g i v i n g the error code and the line w h i c h 

generated it respectively. T h e r e is also a real-

time clock accessed via the variable T i m e . 

R u n n i n g a series o f s tandard Bas ic 

benchmark s is instructive. I n o rd inary loops 

and Go to s , the M S X machines emerged as 

about ha l f as fast as the B B C , and twice as fast 

as the Spect rum. B u t in one speed checks 

des igned to test the maths routines — s u c h as 

calculating sines, logs and so o n — the M S X 

mic ros were markedly s lower. T h i s is most ly 

due to the fact that they wo r k to 14-digit 

precision. T h i s is hot s tu f f for a home micro , 

but the penalty y o u pay is loss o f speed in 

intensive numbe r - c runch i ng activities. F o r 

games this s hou ld be no prob lem. 

After manufacturers have done their utmost 

in hardware and software to make their M S X 

micro into an M S X t r a micro, they have on ly 

one weapon left: the price. A n d this is where 

it gets interesting for you. 

S ince, in funct ional terms, there is very 

little to choose between the var ious machines, 

it w o u l d be perfectly reasonable to b u y purely 

on the basis o f price. Therefore, y o u wou l d 

expect manufacturers to be locked in a lifc-or-

dcath price war. W h i c h rather goes against the 

spirit o f gent lemanly co-opcration that lies at 

the heart o f M S X . ' 

Alternat ively, the manufacturers cou ld 

come to an equal ly gent lemanly agreement to 

keep there prices r ough l y comparable, so that 

there were no gross differentials, and also to 

keep them profitably h igh . A t the moment , 

this appears to be what is happen ing . B o t h the 

almost bound to come d o w n 
dramatically f rom their present high 
levels . So w a i t if you can. 
Secondly, if you really must be the 
first on your street w i th one of 
these dark gleaming machines, 
make sure you try out as many as 
possible, especially the keyboards. 

| A s time goes on, it is also likely that 
m a n u f a c t u r e r s w i l l o f f e r an 
increasing number of "added-
va lue" features. Again, check 
t hese ou t t h o r o u g h l y be fo re 
deciding. 

S o n y H i t B i t and M i t s u b i s h i M I . - F 8 0 we i gh 

in at a hefty £299 .95 . T h e C a n o n breaks ranks 

s l ight ly w i th a pr icc tag o f £279 .95 . T h e s e are 

all 6 4 K machines. A l t h o u g h M S X al lows for 

smaller R A M sizes d o w n to 1 6 K , manu-

facturers seem sens ib ly to be p u s h i n g the top 

o f the range vers ions in this count ry . 

T h i s k i n d o f tacit agreement wo rk s fine 

whi le everyone sticks to it. T h e danger is that 

some outsider wil l c ome in and use the very 

strenght o f M S X against itself. T h a t is, it wil l 

produce a totally M S X compat ib le mach ine, 

but for ha l f the price, say. S ince there wi l l be 

funct ional ly little difference between the top 

and bottom o f the market, the intruder stands 

to clean up . 

T h e r e are s i gn s o f this already in the 

K o r e a n M S X mach ine rev iewed here, the 

Go lds ta r F C - 2 0 0 . I n all important respects 

this is identical to the honest - to-God Japanese 

models — except that it is £ 7 0 cheaper. T r u e , 

the who le mach ine docs look a bit like a 

M i c k c y M o u s e toy vers ion, w i th gar i sh red, 

green and blue keys. Bu t on power ing up , the 

differences prove on l y sk in deep. 

Un fo r tunate l y for the Japanese manu -

facturers, their br ight per ipherals wil l be no 

help cither. S o n y has p roduced a sty l i sh but 

rather unw ie l dy plotter cost ing £ 2 5 0 , a 3 2 0 K 

disc dr ive for a steep £ 3 5 0 , and var ious 

joysticks, i nc lud ing an infrared one for £65 . 

Apart f rom be ing h ideous ly expensive, the 

disc dr ive is also rather badly des igned. F o r 

reasons o f coo l ing , p re sumab ly , the entire case 

is perforated w i th large holes — just a sk ing for 

coffee or other st icky l iqu ids to be pou red in. 

T h e other manufacturers wi l l no doubt fol low 

suit in a n n o u n c i n g add-ons w h e n the 

mach ines arc released over the next few 

months . 

Peripheral MSX appeal 
But again the complete compat ib i l i ty o f 

M S X means that you can use any manu -

facturer 's equ ipment w i th another ' s . S o once 

y o u have bought you r cheap but workable 

M S X micro, you can then pick and choose 

s imi lar ly amongst the peripherals. F o r once, it 

looks as i f th ing s cou ld be g o i n g the u se r ' s 

way. 

Whethe r the whole M S X ph i l o sophy is 

g o i n g to result in an M S X p l o s i o n is another 

matter. Persona l ly , I th ink that the U . K . 

market wil l p rove hard to breach, largely 

because o f local aberrations like S inc la i r , and 

the s t rong C o m m o d o r e fo l l owing here. T h e 

new C o m m o d o r e P l u s 4 in particular seems to 

offer practically everyth ing that an M S X 

micro docs, but w i th a neater des ign and 

useful bund led software. T h e Ams t rad , too, 

wil l be a s t rong rival. 

B u t there can be little doubt that the 

mach ines wi l l sell, and that huge n u m b e r s o f 

games wil l be written for them. It cou ld be 

though, that a plateau wil l eventual ly be 

reached where every last d r op has been 

squeezed out o f the Z - 8 0 that lies at the heart 

o f the M S X ph i l o sophy . It is not clear where 

M S X wi l l go after this fifrst wave o f machines. 

Certa in ly , w c can expect — one day — m u c h 

more excit ing games on someth ing like the 

Q L . A s ever, it really is a quest ion o f pay ing 

you r m o n ey and taking you r choice. 
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TURBO CHARGE 
YOUR SPECTRUM 

1m ff> i -91 

r ^ -ti 

Outperforms any Spectrum interface 
The unique Turbo interface from Ram gives you all these 

features - and more - in one unit 

• A variety of interfaces including: Rom cartndges, two 9-way D plugs 
for standard joysticks, PLUS full expansion bus at rear. 

• Compatible with Kempston and Protek protocols. 

• Works with latest Quickshot Mk II auto rapid-fire joysticks! 

• Choice of Rom cartridge or tape cassette software. 

• Instant program loading with cartridge software. 

• Built-in power safety device - unique to Ram Turbo. 

• Full one year guarantee. 

• Immediate availability - 24 Hr despatch on receipt of 
PO./ credit card details (cheques - seven days). 

• Incredible value-only £22.95. 

So don't wait around - simply complete 
the coupon and send it to us today. 

Or call our credit card hot line on 02514 25252. (Access and 
Visa welcome). 

Ram Electronics (Fleet) Ltd, 106 Fleet Road. Fleet Hampshire 
GU138PA 

r Please send me: 

Spectrum Turbo Interface® at £22.95 
+ £1 p+p (overseas orders £3 p+p) 

Quickshot II Joystick® at £9.95 
(Only when purchased with Turbo- normally £12.95 + £1 p+p) 

I enclose cheque/postal orderor charge my Access/Visa for £ 

Name_ 
Address 

VC/11/84 

Tel 

To Ram EJectron.cs (Fleet) Ud. 106 Fleet Road. Fleet Hampshire GU13 8ftt. J 
Trade and export enquiries welcome. 



BARGAIN BUYS - UP TO £50 
These machines have been around for some time now, are competitive prices. They arc worth considering as basic entry 
about to disappear from the market and are available at very machines to see what computing is all about. 

COMPUTER Hardware Operating System/Basic Software Accessories 
ZX-81 
Sinclair 
£30 

Black and white only. 
Touch sensitive 
membrane keyboard is 
barely adequato but this 
is tho cheapest 
computer. 1K RAM. An 
ageing design. 

Good editor with syntax checked 
keyboard data entry. Basic is very 
slow. Chunky graphics and no 
sound. 

Lots and lots of very good 
cheap software considering 
the machines limitations. 

Keyboards, joysticks, 
printers, lots of 
choice, relatively 
cheap. Good books. 
Add on memory. 

MC-10 
Tandy 
£50 

Colour with chunky « 
graphics — no user 
defined graphics. Sound 
through T V speaker. % 
size koyboard — moving 
hard plastic keys with 
spoce bar. 

Keyword or typed in full entry. 
Microsoft Basic. 

; 

Thero are games, not many 
and adequate is about the 
right description. 

TP10 printer, also 
very cheap. Add on 
memory 16K. 

SORD M5 
Computer 
Games Ltd 
£50 

Colour and Sprites. The 
MSX chip set coupled to 
the worst keyboard of 
the three colour 
computers. 4K 3 channel 
sound. 

The best operating system software 
for a m/c Z80 programmer, access 
to everything. Pity about original 
price and keyboard. Basic is a bit 
weak. 

Very little software available, 
but what there is, is good 
quality. 

Available but only 
from manufacturer, 
no other sources. 

AQUARIUS 1 
Radofin 
£50 

Chunky graphics no 
user defined graphics. No 
sound, keyboard only 8 
little better than the 
Sord. 

Microsoft Basic but no editor, 
keyword or typed entry. 

Moro than Sord or MC10 but 
again, only adequate. 

Phntor, memory, 
joysticks and discs 
available relatively 
cheaply. 

COLOUR COMPUTEI 3S - UP TO £100 
The machines in this range offer more than the bare min imum The Vic-20's software base is extensive and cheap. The Atari's 
performance and each has its own particular strong points, software is the best, but expensive. 

COMPUTER Hardware Operating System/Basic Software Accessories 
ATARI 600XL 
£89 

Very good real keyboard. 
Nowish design. Sprites 
and good sound — 4 
channol. 16K needs 
special tape recorder. 

Very much bettor Basic than original 
Ataris. Nice screen editor with 
syntax checked data entry. 

Some of the very best, but 
cartridges are expensive and 
soon cost a great deal more 
than the computer. 

Pnntors, joysticks, 
discs, memory. 
Average prices — 
look for special 
offors. 

VIC-20 
£89 

Good real keyboard. 
Limited characters per 
line 3 channol sound. 3K 
mom needs special tape 
recorder. 

Limited 8astc with a good line 
editor. 

Very largo number of quality 
choap cassette games 
available. Some require 
additional memory. 

Printer, joysticks, 
disc, memory, 
averago prices. 

TANDY CoCo 
£99 

Moving key keyboard. 
Lowish colour resolution. 
16K memory. Sound 
through T V speaker. 
RS232 port. 

Line editor, abbreviated error 
messages show computers age. 

Can run OS-9 on oxpanded 
system to provide user with 
mini computer feel. New 
learning book may be the 
shapo of things to come. 

All things available 
but do tend to be 
expensive. Can be 
extended to become 
a limited business 
machine. 

LARGER MEMORY COMPUTERS - UP TO £150 
The larger memory generally permits more extensive and better quality cassette-based games. 

COMPUTER Hardware Operating System/Basic Software Accessories 
DRAGON 32 
£99.95 

Real keyboard but foots a 
little tacky. Sound 
through TV. 32K. 

Very similar to Tandy CoCo on 
which it was based. 

Some good cheap software. Printers, discs, 
joysticks etc, 
reasonably priced. 

ATMOS ORIC 
£99.95 

Good real keyboard. 3 
channel sound. 

A vast improvement over the 
original Oric 1 which had cassette 
loading difficulties. 

The lower UK profile of the 
Oric/Atmos will not help in 
the availability of software. 

Printers, discs 
reasonably priced. 

SPECTRUM 
Sinclair 
(6 Pack) 
£129.95 

Moving key rubbor 
keyboard worst of this 
group, weak sound. The 
Spectrum is becoming 
overpriced in the current 
market. 

Single keyword entry with full 
syntax check on line ontry. Design 
becoming dated now. 

By for tho largest cheap 
quality software baso of any 
UK machine. Tho standard 
by which other games are 
judged. 

Printers, joysticks 
RS232 interface 
Microdrives etc. 
Generally cheap 
though some items 
could bo cheaper. 

AQUARIUS 2 
36K 
£129 

Good real keyboard. 
Limited chunky colour 
graphics. Sound through 
T V speaker. 

Microsoft extended Basic with 
reasonable editor. Some of the feel 
of MSX in this Basic. 

Limited software availability 
likely to be a problem. 

Aquarius 1 
accessories fit and 
just about everything 
available from printer, 
joysticks, memory to 
cheap discs. 

THE BEGINNINGS OF BUSINESS USAGE - ABOUT £200 
The Memotech has the abil ity to become a l imited business ability. The Electron needs a fair amount of expansion which 
machine but there is unlikely to be a tremendous amount of effectively changes the price bracket it occupies. 
so f tware fo r i t . T h e C o m m o d o r e has the sof tware bu t not the (continued on next page) 
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(continued from previous page) 

COMPUTER Hardware Operating System/Basic Software Accessories 
COMMODORE 64 
€199 

Avorago koyboard. Vory 
good sound facilities, 
needs a spocia l cassette 
recorder. 

Minimal Basic, does have sprites 
but not oasy to use. or 
sound, from 8asic. 

Do like cartridge football. 
Gamos tond to bo moro 
expensive than, say. 
Spectrum. 

Everything big 
selection. 

ELECTRON 
ACORN 
£199 

A cut down version of 
the BBC computer. Good 
keyboard. Single channel 
sound. Overpriced. 

Runs slower than the BBC but 
quality Basic. Can run mixed Basic 
and machine code programs. 

Quantity increasing all the 
time. 

Needs expansion box 
before accessories 
can be hung on to 
computer. 

MEMOTECH 
MTX 
£239 

Vory solid machine with 
avorage keyboard 
includes separate 
numeric keypad. 

Built m assomblor/disasscmbtor plus 
Noddy language besides Basic. Line 
syntax checker. Can expand to a 
CP/M system. 

Limited in quantity but of 
reasonable quality. 

Everything, but littlo 
choice. 

AMSTRAD 
£240 | 

Includes black and white* 
monitor 8nd built-in 
cassetto drive. Quality 
keyboard and limited 
cassotto control. 

Nice operating system. Basic is 
quick but could be more user 
friendly in graphics and sound 
department. 

Needs the colour monitor to 
really be used as a games 
machino. TV adaptor 
available. Some nice games. 

New machine, items 
just beginning to 
appear. 

TOP OF THE RANGE - ABOUT £400 
These machines cover the top end o f the games machine range and the bottom end of the business machines. 

COMPUTER Hardware Operating System/Basic Software Accessories 
BBC 
ACORN 
£399 

Very old design. Not long 
before the new ABC's 
take over. Well 
overpriced because of 
captive market. 

Vory fast, against which all others 
arc compared. Can run mixed Basic 
and machine code programs. 

Not as good as specification 
is capable of producing. The 
best for educational uses. 

Big choice in all price 
ranges. Can become 
expensive with a big 
footprint on the desk. 

QL SINCLAIR 
£399 

Uses the IBM alternative 
microprocessor 
IMC68008I The 
hardware is the best in 
the price range, still a 
few bugs to be knocked 
out. 

Look out for 3rd party vendors to 
provido multi-usor/multi-tasking o.s. 
that works. 4 software packagos in 
price that are improving in quality — 
slowly 

Very few at present, but all 
the best software is bomg 
programmed for it at 
present. Worries about 
cartridges, pricing and 
piracy. 

Needs care whon 
choosing monitor and 
printer, thoy don't all 
work with the QL. 

AMSTRAD 
£349 

Includes colour monitor 
and cassette drive. Not 
always oasy to read 80 
column toxt but display 
rock steady. Stereo 
sound. 

Quick Basic with nico editor oasily 
learnt. 

The B'W monitor is moro 
suitable for business use. 
Some vory good software. 

Few at present but 
coming soon. 

EINSTEIN 
£499 

Includes a 500K 3 " disc 
drive. Nice keyboard and 
reasonable sound. 

Clean machine with Basic loaded 
from disc. CP.M capability. 

Predominantly a business 
machine between tho QL and 
the ABC's and the new 
Apricot. 

Not much at present 
but it should bo all 
available in time. 

ADVANCE 86A 
£400 

Upgradable to IBM PC 
compatible. Looks 
different from other 
computers with keyboard 
storage in main console. 
Good keyboard. Takes up 
a lot of desk. 

Very nice full screon editor, tho IBM 
standard Basic. Faster than IBM 
machine. 

Surprisingly little for the 
basic machino. but massos 
for tho full blown expanded 
version. Software is 
comparatively expensive. 

Most IBM accessories 
aro suitable, the cost 
is higher than other 
accessories listed. 

ALPHATRONIC 
£347 

Very good keyboard with 
excellent feel. Very 
limited graphics. 

Full screen editor, with Microsoft 
Basic. 

Very little, requires 
expansion to CP/M level 
boforo much software 
available. 

Discs, printors etc to 
full CP/M 
compatibility. 

COMING SOON 
Some new computers w i l l be launched prior to Christmas and in the market. The following group is my assessment of the 
they wi l l have varying degrees of success in achieving a place machines based on a brief encounter. 

COMPUTER Hardware Operating System/Basic Software Accessories 
COMMODORE 16 
£140 

The replacement for the 
Vic-20. Nice keyboard, 
good sound. 

Better Basic but a very conservative 
specification. 

Can't help but bo good. 
Initially certain to be 
cartridgo and expensive. 
Thoro may not bo a UK 
driven cassette base this 
time. 

All Commodore 
accessories should 
fit. 

ENTERPRISE 
£250 

One year on from initial 
showing, the impact is 
considerable less. 
Whether a better buy 
th8n Amstrad is doubtful. 
Keyboards on the 
machine I've seen poor. 

Good Basic but the competition is 
no longer overawed by the 
specification. 

Bound to be good, but 
whether there will be 
sufficient to sustain the 
machine is questionable. 

Coming soon. 

COMMODORE + 4 
£250 

Very nice feel to the 
machine with a good 
keyboard. Sound facilities 
not up to those of the 
CBM 64. 

4 very simply built in packages, but 
they are quick and usable. Bettor 
Basic than 64. Packages are word 
processor, spreadsheet, database 
and business graphics — no sprites. 

Certain to follow 64 
standard, only question is 
the availability of cheap 
cassette-based software. 

Some differences in 
the connectors may 
mean some new 
accessories. Joystick 
ports are differont 
etc. 

MSX 
£250 

Can be bought in any 
shape, colour to suit 
taste. Real keyboards, 
moving key. From 16K 
upwards memory. 

Bound to become THE home micro 
standard with the ability to run 
CP/M software when expanded. 

Alroady substantial and 
before long all new games 
will be here first. 

Evorything including 
tho new quick discs. 
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Printer Problem? 0730 68521 any day 
including Sunday and we will sort it out! 

EPSON PRICE SPECIALS 
EPSON RX80 (DOT MATRIX) £24T £199 SSSh 

% S £ ) S EPSON RX80FT (DOT MATRIX) £285" £229 
f/J/IIIMMRZ?- S EPSON FXSO (DOT MATRIX) y x r £324 dss, 

^ EPSON M X 100 (DOT MATRIX) £475" £369 M S 
PW EPSON RX 100 (DOT MATRIX) £389 

EPSON FX 100 (DOT MATRIX) £499 C573T85 

NEW! Canon mwsm £289.00 
+ V A T = £ 3 3 2 . 3 5 

8 0 cols; High speed printing, 160 CPS; bi-directional 
logic seeking; fantastic 27 CPS near letter quality; 23 x 
18 matrix; very quiet - less than 6 0 dB; 4, 5, 6, 8 10, 
1 2 , 1 7 CPI; down loading for user-optional characters; 
high resolution graphics; handles various forms, roll 
paper, fan fold, single sheet and multipart copy paper. 

ALSO AVAILABLE THE CANON PW1156A as above but 156 cols £399.00 roslss 
PHONE 0730 68521 INCLUDING SUNDAY! 
JUKI 6100 just £329 £££ SHINWA CP80 £179.00 + VAT = 

£ 2 0 5 . 5 8 

2 0 C P S : Bidirectional & Logic 
10. 12, 15 & Proportional 
Spacing; Wordstar compatable 
2K Buffer; 13 inch Platen 
Underline; backspace & lots more A 
Centronics Interface Standard f 

OPTIONAL RS232 
TRACTOR AND 
SHEET FEEDER 

Friction and tractor feed as 
standard. 80cps. 
Bi-directional logic seeking 
1 3 x 9 dot matrix giving true 
descenders, sub and superscripts 
Italic printing and auto underlining 
Condensed, emphasised, 
expanded and double strike (can 
be mixed in a line). Parallel 
interface fitted as standard 

WE WILL MATCH ANY GENUINE PRICE ADVERTISED 
SCI(UK) IS NEVER BEATEN ON PRICE 

MANY MORE PRINTERS 
AVAILABLE 1,000s OF 
BARGAINS 
SEND NOW 
FOR THlr 
FAMOUS 
SCI(UK) 
CATALOGUE 

FIDELITY 14" COLOUR 
MONITOR & 

COMPOSITE VIDEO 

£189.00 

We have interfaces for all 
types of computers, 
including CBM 64, Vic 20, 
APPLE, TRS 80, IBM, BBC, 
SPECTRUM, 
QL ETC 

ee i 
24 hour nationwide delivery by Securicor £9.50 + vat. Bankers Orders; 
Building Society Cheques; Postal Orders; - same day despatch. All 
orders covered by the Mail Order Protection Scheme. Nationwide 
maintenance contracts arranged. Educational discounts very welcome. 

„ , . FREEPOST DEALER ENQUIR IES 
O P / | | C 1 (No Stamp Needed) W E L C O M E W R I T E 
O W 1 1 W I V I PETERSFIELD FOR D E T A I L S 

TCL-nT^n R O C 9 1 H A N T S G U 3 2 2 B R PERSONAL CALLERS 
U / O U D O O t I TELEX 86626 V Y N E W S G WELCOME 

12 HIGH STREET, PETERSFIELD, HANTS GU32 2 JG 
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First, a question. 
Who do you think are the 

world's most avid consumers of 
microcomputers? 

The ingenious Japanese? 
The fashionable French? 
The acquisitive Americans? 

Believe it or not, it's we 
British who own more micros 
per person than any other nation 
on earth. 

Yet, despite its amazing 
impact, the microcomputer has 
only just begun to scratch at the 
surface of our lives. Without 
doubt, the best is yet to come. 

Use and Abuse. 
In several recent surveys, 

some astonishing facts about 
micro use and abuse were 
revealed. 

It was discovered that the 
micro is hopelessly under-
utilised. If you're already a micro 
owner, your own experience may 
well confirm this unhappy state 
of affairs. 

Brainpower. A source 
of knowledge. 
For thousands of years, 

the key to self improvement has 
been in the hands of the written 
word. Now, thanks to 
the Brainpower range, it's very 
much in the hands of the micro. 

As the Brainpower 
range demonstrates, this does not 
require prior knowledge of micros, or 
how they work. 

The Brainpower concept has 
been devised as integrated applications 
and educational software. And its aim 

a'1' 

Each Brainpower title provides a unique three part package- an applications 
program, a teaching program and an illustrated manual and interactive 
tutorial - integrated applications and educational software 

Now you and 
bring out the b 

is to stretch both your mind and your 
imagination. 

It offers a unique way to realise 
your own full potential and that of your 
micro. In a way you could never hope to 
achieve from the printed word alone. 

In this respect, the Brainpower 
range stands on its own. 

A unique concept. 
All the Brainpower titles share 

one thing in common, apart from their 
stimulating subject matter, that makes 
them unique. 

You will find each title comprises 
three distinctive elements: A teaching 
program that helps you to get to grips 

M 
r • 



ur micro can 
bist in each other. 

STAR WATCHER 

The secrets of the heavens are yours. Isolate all the 
constellations as well as main stars for easy 
identification. Even turn stars and constellations on 
and off at will. Screen by screen, you wil l see exactly 
how the 1,500 brightest stars move through time and 
space. And all from any point on the Earth's surface at 
any time of the year. 

Star Watcher is without doubt the definitive home 
observatory. 

DECISION MAKER 

Should you buy a new 
house"? Change jobs'? 
Have children? Start your 
own business? Such 
decisions should not be 
taken lightly. Armed 
with Decision Maker, you 
can be quite sure of 
examining every avenue, 
and arriving at a rational, 
structured answer. 

If you value the way 
you run your life, you 
need Decision Maker. 

NUMBERS AT WORK 

Tackle all the number problems you're likely to face in 
daily and business life. From straightforward 
multiplication and division of fractions, through 
decimals, percentages, ratios, mark-ups and margins 
to compound interest, depreciation, VAT and PAYE 

Numbers at Work gives you a distinct edge, since 
you wi l l be able to both understand and manipulate 
numbers at will. 

PROJECT PLANNER 

Project Planner teaches you how to divide even 
the most complex project down into meaningful 
components. Learn how to determine the length 
and importance of every single task, and those, 
elements critical to the fulfilment of your plan. Even 
anticipate problems you hadn't envisaged 

You have the measure of any situation because 
you have the fullest possible grasp of all the factors 
which affect it. 

FORECASTER 

Forecaster takes the guesswork out of forecasting, by 
accepting that tomorrow's events wi l l be best 
predicted on the basis of today's facts. Armed wi th 
Forecaster, sales targets and growth trends, even 

sporting events and election results can be 
accurately and very quickly predicted. 

Invaluable to you in both your private and 
business life. 

or 

se 
our 
eto 
i 

with the subject at your own pace. An 
applications program to put what you 
learn into action. And finally with each 
package, you get an expertly written 
book and interactive tutorial. 

ENTREPRENEUR 

Entrepreneur teaches you all the steps required to plan and start 
your own business. It wi l l forecast your first 18 months' cash flows, 
generate your Profit and Loss Account and Balance Sheet. Help 
you in discussions wi th your bank manager and partners. Explain 
the notions of assets, liabilities, overheads, working capital, cash 
flow and break even point. 

Invaluable to anyone who is planning a business venture. 
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Tick your choice 

SPECTRUM 
<18K 

BBCB 
Tnpe 

BBCB 
DISK 

40'80 Tiouk 

COMMODORE 
64 

Tiip'j 

MMODORE 
64 

Disk 

Tick your choice £14 95 £1995 £24 95 £19 95 £24 95 

Decision Maker N/A N/A 

Numbers at Work N/A N/A 

Star Waichei N/A N/A N-'A N/A 

Entrepreneur N/A N/A 

Project Planner N/A 

Forecaster N/A 

NAME 

ADDRESS 

POSTCODE 

TELEPHONE SIGNATURE 

Piease add Ci .50 foe postage and packing 
* I enclose a cheque or postal oido: crossed and made payable to Triptych 

Publishing Ltd for £ 
' Please debit my Access 

Barclaycard. number 

Send to: Triptych Publishing Ltd. (TBL Book Service Ltd) FREEPOST. 
CAMBERLEY SURREY GU15 3BR Ail goods fully tested and returnable iJ in any 
way defective. Allow 28 days for delivery. 'Delete as applicable 

BRAINPOWER 
I I I I I I I I I I I I I I I 



Campbell systems for spectrum 48k" 

Can YOUR Database 
Handle This? »P tO 7{p«>>< c0lu 

PROFESSIONAL FILE MANAGEMENT. DATA RETRIEVAL AND PRESENTATION 
ANY ADDRESS LISTS, INVENTORY, CUSTOMER OR PERSONNEL RECORDS. . . 

ninsi 

IMASTERFILE can! 
Mic r od r i v e c o m m a n d s i n c l uded ; 32 ,42 or 51 

characters per l ine! ; 26 f ields per record; 

Unrestr ic ted n u m b e r o f records; 36 user de f i ned 

D i s p l a y / P r i n t formats ; Fast search & sort facilit ies 

A r o u n d 32K o f R A M ava i l ab l e for data ! . . .. 

TVoW with IMF-PRINT and MASTERFILE version 09, 
you can format your data for a full width printer! 
Works with most popular printer interfaces. Fully variable report widths (over KM) columns) and 
lengths. Powerful numeric editing and column totals. Almost no reduction in space available for 
data. Many wore products available. Send SAE for details! 

M A S T E R F I L E vers ion 09 £15.00 

M F - P R I N T £ 6.95 

All program* madai tsl class hy Mum 
Prut's include VAT and jwstagc within Eurn/n 

New Address: Campbell Systems 

M A S T E R F I L E w i t h M F - P R I N T £19 .95 r S ^ ' m ^ l l n l i o ^ K C S 
S T A R B Y T E S T A R B Y T E S T A R B Y T E S T A R B Y T E S T A R B Y T E S T A R B Y T E S T A R B Y T E S T A 

T 
Y T E S T A R B Y T E S T A R B Y T E S T A R B Y T E S T A R B Y T E S T A R B Y T E S T A R B Y T E S T A R B Y T E 

A 
R 
H 
Y STARBYTE 
T 
E 
S VALUE CHOICE 
T 
A 
R AND RELIABILITY 
B S P E C T R U M 4 8 K C O M M O D O R E 6 4 B B C B~ 
Y F U U THROTTLE 5 9 5 FLIP A FLOP 7 7 5 FHAK 7 8 5 
T 3 0 TANK OUTI. 5 70 M A N I C MINEH 6 . 5 0 OVERDRIVE 6 8 0 
E LORDS O M N I G H 1 B M T VIL 0 E A D 5 9 0 FORTRESS 7 . 6 5 
c CRUSOE 5 3 5 ASTRO CHASE 7 .75 STOCK CAR 6 8 0 o M A M L WINCH 4 9 6 EUAGGER 6 1 0 A V I A T O R 11 9 7 
T SABRE WULF 8 . 2 S BEACH HEAD 8 . 5 0 MR WIZ 6 95 
A BLUE THUNOER 4 8 5 PITFALL 8 5 0 CLASSIC AOVENT 6 3 5 
R s i AH TRADER 5 . 8 5 DALEYSDECATM 6 . 8 6 THE MINT 6 8 0 
B J E T S F T W M Y 4 . 7 5 MONTY MOL E 6 85 OUNE RIDER 680 
V M U G S Y 595 V A L H A L L A 1 1 . 5 0 HORBIT 11 .97 
* W A R O T W O R L D S 6 75 A7TEC CHALLENGE 7 5 0 SPOOKS «. SPIDERS 6 75 
T PSYTRON 6 4 0 LOCO 6 5 0 E A G I E S V / 1 N G 
E CAVE I O N 4 9 5 SON OF BL AGGER 650 STAR STRIKER 6 9 0 
S FIGHTER PILOT C 35 HULK 8 5 0 Z A I A G A 7 8 5 
T JACK (• BEANSTALK 4 9 5 STRIP POKER 8 50 C.IS8URNS CASTLC 7 4 5 
A T H A S H W A N 4 75 B O / O S NIGHT 5 5 0 G H O I A S 6 8 0 

ROLLING TVHFS 4 9 5 DEATH STAR INT 8 5 0 JCS DIGGER 8 85 
R M O N T Y MOLE ;> 8 5 MISSION 1 7 7 5 TWIN KING VALL 8 20 
B MISSION 1 6 8 5 HERO B 8 9 CYLON ATTACK 6 90 
Y RAPSCALLION 5 8 6 DARE OEVIL DEN 6 96 OROGNA 8 65 
T GIANTS REVENGE • 6 . 8 5 A U T O M A N I A 6 8 5 FOOTBALL MGR 6 80 
c ATIC AT AC 4 . 7 5 BLACK H A W K 6 9 0 BATTLE / O N E 7 0 0 0 6 4 0 c K O S W C K A N G A 4 9 5 WARLOCK 6 70 BEEBTREK 409 s A D ASTRA 4 9 5 AOVENTURE QUEST 8 CO BLAGGER 7 23 
T NIGHT GUNNER 5 50 OUNGEON ADVL NT 8 0 0 BRAINSTORM 7.45 
A ANTICS 5 75 SHEEP IN SPACE 6 4 0 C A S OF HIODLES 8 4 5 
H MOB8JT 1 1 . 4 5 T R O U * WALLIE 5 . 9 5 CMUCKIT CGG 6.75 

B HULK 8 6 0 R M U T A N T C A M L S 6 4 0 OAREOEVIL DEN 6.09 B FOREST AT W.'ENO 4 50 STAR TROOPER 5 7 5 HULK 8 . 4 5 
Y S O S 5 8 5 ENCOUNTER 8 . 7 8 METEORS 8 35 
T OUNGEON AOVENT 8 7 5 T R A S H M A N 6 8 5 FRANKLINS TOMB 8 . 1 9 
E ADVCNTURE QUEST 8 5 0 BLUE THUNOER 5 8 5 T A N K S 699 
s 1 OO tow IEVEL 4 7 5 ANOROTO II 5 9 0 S P E C I A L O F F E R S 
T FOOTBALL MNGER 5 . 5 5 GHL«GANS GOLD 5 . 7 5 Wtiilo s t ock ! ton 1 M O O N ALERT 4 9 0 AZTEC CHALLENGE 7 5 0 TIME TREK 2.38 
A A U T O M A N I A 5 7 5 CVBERTHON MLSN 6 8 5 Z A R V 2.9U 
R 8 L A 0 E A U E V 4 7 5 GHOULS 6 8 5 ASTEROID STORW 2 .98 
B HARRIER A T T A C K 4 9 5 P B E A R T A P E S 6 9 5 ALIEN SWIRL 

DEMON DEC'TOR 
2 7 0 

Y THE INFERNO 5 5 0 O A T A PRO 8 7 5 
ALIEN SWIRL 
DEMON DEC'TOR 2.70 

FREE CASH PRIZE DRAW 
Order now and receive our special savings offer 

PLEASE S T A T E WHICH MICRO S.A .E . FOR FULL DETAILS 

Chq/P.O. to: STARBYTE 
Dept A , P O B o x 9 1 , R i c k m a n s w o r t h , 

He r t s W D 3 6 J B 

AAiCRO 
ANSWERS 
70-71 Wilton Road, Victoria, SW1 

(Three minutes walk from Victoria Station) 

* All popular Home Computers including BBC, 
Spectrum, Commodore, Oric, Amstrad etc. 

* Software (over 1500 popular titles) 
* Accessories (Printers, Disk Drives, 

Monitors, Joysticks etc., etc.) 

* SPECIAL OFFERS * 
BBC A' £249.00 
MEMOTECH (M7X 512) £249.00 
ATARI 400 £ 79.00 
ATARI 800 £149.00 
DRAGON 32 £129.00 
APPLE lie + DISK DRIVE + CONTROLLER £749.00 
CABLE MONITORS £150.00 

Bargain prices on selected software 
All offers subject to availability, prices inclusive of V.A.T. 

(HURRY! LIMITED STOCK!) 
Open Monday-Saturday 10am to 6.30pm 

Telephone 01-630 5995 
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THE £100,000,000 ROBBER/ 
PIRACY 
Video companies have already 
felt the power of the pirates. 
Meirion Jones finds outshow 
computer companies are 
trying to combat them. 
NOT SINCE J o h n n y K i d d had them Shakin' all 
Over nearly a quarter o f a century ago have 

the pirates been s u c h hot news. E v e r y b o d y ' s 

do ing it f rom the market traders se l l ing bottles 

o f dub iou s yel low co loured water under the 

misspelt names o f f amous F r e n c h per fumes to 

the upmarket jewellers sel l ing bogu s Cart ier 

watches faked in M e x i c o . 

A s Te r r i A n d e r s o n o f the B r i t i sh P h o n o -

graphic I ndu s t r y w h i c h has led the campa ign 

against audio cassette counterfeiters expla ins 

" t he whole bus iness o f intellectual theft is 

getting out o f h a n d — there can hardly be a 

consumer p roduct that y o u can ' t b u y a pirated 

v e r s i o n o f — s h o e s , jeans , r e co rd s , 

software . . E v e n some software house 

heads admit to the temptation. " I f y ou cou ld 

photocopy c a r s " says D a v i d Potter o f P s i o n — 

the company that has so ld over 500,000 F l i gh t 

S imulator p rog rams to S inc la i r owner s " w e ' d 

all have Fe r ra r i s . " 

A l l the p rob lems that the compute r indust ry 

now has w i t h piracy — an unauthor i sed copy 

o f a p rog ram is made every three seconds — 

were exper ienced first in the aud io and video 

industries. " T w o years a g o " as Peter D u f f y , 

D i rector o f Invest igat ion o f the film bus ines s ' s 

Federation against C o p y r i g h t The f t says 

" eve ry feature film that was released was 

pirated that week or before it camc o u t " . 

T h e worst case was E T w h i c h was seen in 

mi l l ions o f B r i t i sh homes , mon th s before it 

was even premiered in this country. U n l i k e 

Br i t i sh software houses w h i c h or ig ina l ly 

concentrated their wrath on schoo lk ids 

mak ing occasional copies to s w o p w i th 

friends, F A C T went for the b i g boys. I n 

alliance w i t h B P I w h i c h was c rack ing d o w n 

on aud io c opy i n g they helped force t h r ough 

the 1983 amendment to the C o p y r i g h t Act 

wh i ch D u f f y says " tota l ly t ransformed the 

po s i t i on " . 

Ra id s on counterfeiters put m a n y o f them 

out o f bus iness w i t h £2 ,000 fines and two year 

pr i son sentences as a deterrent. Projectionists 

h u r r y i n g out o f the c inemas late at n ight as the 

last strains o f G o d Save the Q u e e n died away 

were ambu she d by police before they cou ld 

make an undetected overn ight copy for the 

video pirates. 

A u d i o tape counterfeiters were also hit ha rd 

by B P I raids a l though it is still wag i ng a 

" H o m e - t a p i n g is k i l l ing m u s i c " campa ign 

against casual copiers and d e m a n d i n g a levy 

on b lank tape to rcducc the ma r g i n between 

buy i n g an a l b u m on cassette and tap ing it 

f rom a friend. Bu t as the 1983 law has made it 

more difficult for the counterfeiters to make a 

P O R ^ S 
Et&ffStg'v'CstR 

dishonest l i v ing out o f aud io and v ideo so they 

have m o v e d into computer piracy where as 

Qu i ck s i l v a director R o d C o u s e n s points out 

" t h e law is a grey a rea " . 

N o w th3t organised cr ime is m o v i n g in to 

computer game piracy the b i g software houses 

are taking a less hostile attitude to schoolk ids 

w h o make a one-off s w o p for a fr iend. " H e l p 

us smash the counterfeiters and we won ' t send 

the police in on search and destroy mi s s ions to 

the home o f every Spec t r um o w n e r " is the 

message. 

T h e Federat ion against Software Thef t 

F A S T — has been set u p by the l ikes o f I B M , 

Acornsof t , S inc la i r , M i c r o s o f t , W H S m i t h , 

T h o r n E M I and V i r g i n to get the same legal 

protection for software that already exists for 

records and videos. N i c h o l a s Lye l l the 

M e m b e r o f Par l iament for M i d Bedfordsh i re 

s ignalled the new initiative w i th a T e n 

M i n u t e B i l l in Ju ly w h i c h increases the 

chanccs that one day it wil l be made law. 

H e told Par l iament " T h e video pirates w h o 

used to make pirated copies o f v ideo tapes and 

PIRATE 
HOTLINE 
W e want to k n o w if a n y o n e near y o u i s 
s e l l i n g counte r fe i ted c o m p u t e r g a m e s . 
W e are not i n te re s ted In J o h n n y next 
d o o r w h o h a s m a d e o n e c o p y of a n 
o u t d a t e d g a m e but in peop l e w h o are 
m a k i n g m o n e y by s t ea l i n g o the r p e o p l e ' s 
work . Y o u c a n o f ten tell p i rated t a p e s by 
their l ack of I dent i f y ing m a r k s o n the 
c a s s e t t e s — for i n s t a n c e the butterfly 
ma rk o n Q u i c k s i l v a p r o d u c t s . P h o n e 
Your Computer Pirate Hotline on (01) 661 
3465 a n d we will treat any i n fo rmat i on 
y o u g i ve u s in c o n f i d enc e . 

films, and whose activities are n o w be ing sub-

stantially curbed by the C o p y r i g h t A m e n d -

ment Act 1983 arc n o w tu rn ing their attention 

to the piracy o f sof tware. " H e pointed out that 

" A t least one operator has h i s o w n factory 

w i th sophist icated dup l i cat ing equ ipment and 

a substantial d i s t r ibut ion ne two r k . " H e also 

expla ined the new realistic m o o d o f the 

software houses " W e arc not after the 

schoo lboy, but we are after the commerc ia l 

p irates. " 

I ndu s t r y figures like Qu i c k s i l v a ' s Rot! 

C o u s e n s n o w see m a k i n g copies for swaps as 

" a n occupat ional h a z a r d " w h i c h needs to be 

stopped by " techno log ica l advance s " s u c h as 

the speed loaders w h i c h make aud io c opy i n g 

more difficult, and increased use o f d iscs and 

cartridges. A n y o n e c opy i n g " f o r commerc ia l 

g a i n " wi l l feel the full force. Qu i ck s i l v a was 

one o f a dozen compan ie s w h i c h backed 

A u g u s t ' s A r t ie co-ordinated raids in H u l l o n 

sma l l - t ime ope ra t i on s adve r t i s i n g their 

products in local papers. 

Z ap c lubs too are on the target list o f the 

companies . " T h e y s hou l d be h i t " says M i k e 

D i x o n o f F r on t r unne r software — part o f the 

K - te l g roup . S choo l s are b lamed by many 

compan ie s for not setting a good example. 

" T e a c h e r s arc the worst o f fender s " accord ing 

to Rana l d Rober t son o f F A S T . H e b lames this 

p iracy " i n the cducaiton field as one o f the 

ma in reasons for the lack o f g o o d educational 

so f tware " . C o m p a n i e s are unw i l l i n g to invest 

in development i f they are g o i n g to sell 

insufficient un i t s to cover the cost. T h a t ' s 

w h y Rana l d says " i n the short term the user 

may ga in but in the l ong term he wi l l lose 

o u t . " 

T h e new conci l iatory m o o d o f software 

houses to their customers — instead o f 

regard ing them as the enemy seems to be 

pay ing ofT. Qu i ck s i l v a has been surpr i sed how 

many o f the member s o f its G a m e l o r d s c lub 

have volunteered in format ion to their S u p e r 

Pirates S q u a d — w h i c h has helped to squeeze 

out some o f the counterfeiters. 
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BREAKING 
AND 
ENTERING 

Confessions of 
a pirate. Our 
old friend 
Henry Morgan 
reveals the 
tricks of the 
zapper's trade, 
smashing the 
protection that 
hides program 
secrets. 

HACKERS OFTEN derive as m u c h pleasure 

f rom defeating a c o m p a n y ' s protection 

mechan i sms then break ing into the p rog ram, 

altering it to taste and m a k i n g a back-up copy 

as they d o f rom actually p lay ing the th ing, 

more so in some cases. T h i s article specifically 

looks at some o f the protection mechan i sms 

applicable to the S inc la i r Spec t rum, but the 

pr inc ip les and the moral o f the story app ly 

equal ly to all h ome computers . 

W a y back in 1982, w h e n the first 

commerc ia l games were marketed for the 

Spec t rum, very few authors bothered to 

protect their p rog rams. It seems that software 

piracy had not been heard of. T h e s e early 

p rog rams offered no chal lenge to those w h o 

w i shed to copy them, all that was necessary 

was to have sufficient knowledge to read a 

p rog ram " h e a d e r " . T h i s is the very short 

burst o f 17 bytes w h i c h fol low the first " t o n e " 

w h e n a p rog ram block is loaded into a 

Spec t rum, and compr i se s tbe in format ion 

w h i c h the compute r needs to k n o w about that 

block; that is whether it is i n basic or mach ine 

code, w h i c h part o f m e m o r y it is to be loaded 

into, h o w m u c h there is o f it, docs it auto-run 

and so on. 

I t is very easy to isolate and read headers, 

and so n o S p e c t r u m p r o g r am can ever be 

made absolutely secure. M o s t software loads 

in two or more sections, all that was needed to 

copy a p r o g r a m back in those days was to 

Break into the Bas i c block, save it w i t h the 

appropriate line to make it auto- run then load 

the code block and save it def in ing the start 

and length, all this in format ion is available in 

the headers. 

O f course it wasn ' t long before software 

houses realises that their w o r k was all too easy 

to rip-off, a n d so a n u m b e r o f i ngen iou s 

mechan i sms began to appear to stop the home 
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user f rom be ing able to break into the 

software. 

T w o s imple mechan i sms w h i c h s oon 

appeared were the D F - S Z and the E R R - S P . I 

wil l expla in what these arc. I f y ou read the 

Spec t rum manua l , y ou wi l l find a section on 

the " s y s t e m var iab les " . 

S y s tem variables, also k n o w n as run-t ime 

variables, are numbe r s held in a special part o f 

the compute r ' s m e m o r y whose on l y purpose 

is to al low it to k n o w what it is d o i n g and what 

is g o i n g o n ins ide it. D F - S Z is a g o o d example 

o f a sys tem variable, it lets the Spec t r um know 

h o w m a n y l ines arc to be reserved in the lower 

port ion o f the screen for reports. N o r m a l l y 

there are two lines, and so D F - S Z ho lds the 

value 2. D F - S Z can be altered by P O K E i n g a 

different value into 2 3 6 5 9 , w h i c h is its 

address in the system variables area. I f its 

value is changed to 0 , then there wil l be n o 

spare l ines available for the reports s u c h as 

Break to be written, and the computer crashes. 

i f one is encountered. S o y o u cannot just 

break into the p rog ram. 

E R R - S P is a little more compl icated in that 

it occupies two locations, 2 3 6 1 3 and 23614. It 

points to an address in m e m o r y where an 

instruct ion is wait ing to be per formed i f a 

report s u c h as Break or S t op needs to be 

produced. It is very easy to point this variable 

to a part o f m e m o r y w h i c h causes spectacular 

crashes i f the p rog ram is b roken into, s imp l y 

by fiddling w i th the values u s i n g the Poke 

c o m m a n d . T h e s e two mechan i sms w i l l s top 

anyone f rom successfu l ly break ing into a 

Bas ic p rogram, but the Spec t r um has a s imple 

device to defeat them. 

A Bas ic p r og ram can be M e r g e d instead o f 

Loaded, and instead o f au to - runn ing just sits 

there wa i t ing for a hacker to list it! C lear ly 

D F - S Z and E R R - S P were inadequate on their 

o w n as real protection. 

A s y o u k n o w , b locks o f mach ine code are 

norma l l y loaded in and then r un by short 

Bas ic p rog rams w h i c h precede them, u s i n g a 

U s r c o m m a n d . S i nce it is so easy to disable 

any protection present in the Bas ic block, 

software houses had to look for methods o f 

protecting the code itself. 

Load in short bursts 
S o m e p rog rams can be f ound w h i c h load in 

very short bursts o f bytes after the m a i n b lock 

o f mach ine code has been loaded, these serve 

to protect the ma in b lock w h i c h wil l crash i f 

they are not present. Of ten they are m i n i 

p rog rams themselves w h i c h mod i f y the code 

in some way, either by p rov i d i ng data or b y 
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altering its pos i t ion in m e m o r y . A determined 

copier wi l l use his knowledge o f header 

reading to s imp l y load each section in and 

then save them sequential ly, but wait . . . the 

copy crashes w h e n run. 

T h i s is usua l ly because o f another system 

variable, F rames . T h i s is actually a c lock, it is 

incremented 50 times per second a n d the 

value is therefore constantly chang ing . 

F r ames occupies three locations, a l though 

on ly one is usua l ly checked b y the protection 

mechan i sm. H o w does it w o r k ? A short b lock 

o f three bytes is loaded into F r ames , w h i c h 

wil l immediately beg in upda t i ng the values. A 

short time later, one o f the first set o f 

instruct ions in the code block wi l l compare 

this value w i th a prc-dctcrmined va lue held 

somewhere, it doesn ' t matter where, in 

memory . 

I f the result is not what it s h o u l d be, that is 

i f it was a copy then the p r o g r a m wi l l direct 

the computer to d o a sy s tem reset. T h i s i s not 

a difficult mechan i sm to disable, indeed there 

are several methods w h i c h hackers can and 

undoubted ly d o use. T h o s e w i t h n o know-

ledge o f mach ine code wi l l no rma l l y alter the 

Bas ic loader so that the b lock is loaded into 

F rames irrespective o f where it was saved 

from. A more elegant approach is to 

disassemble the of fending section o f code and 

nul l i fy it. 

S o , we see that the headers preceding b locks 

o f code give the game away every time. I t 

wasn ' t l ong before p rog r ams came o n the 

market featuring sections o f code w h i c h 

Ant Attack: hard to crack. 



loaded in without headers. T o demonstrate 

h o w this works , it is necessary that y o u 

understand a little mach ine code, but d o not 

wor ry , I shall exp la in all. T h e S p e c t r u m R o m 

is actually a machine-code p r o g r a m that 

carries out all the Bas ic c o m m a n d s , i n c l ud i n g 

those involved in load ing and sav ing software. 

Indeed, a large c h u n k o f R o m is devoted to 

these procedures. 

Save a block 
It is quite poss ible to save a b lock o f 

m e m o r y and it doesn ' t matter whether its 

Bas ic or code or whatever without a header, as 

long as the microprocessor , the compute r ' s 

brain, is first told some basic facts about what 

y o u are do ing. T h i s has to be done in mach ine 

code, since there are n o Bas ic c o m m a n d s that 

wil l d o the job. T h e microprocessor — in the 

S p e c t r u m its a Z 8 0 A — can be thought o f as a 

chest o f drawers, w i th the drawers in two 

rows, and g iven letters, A B C D E etc. T h e s e 

drawers are actually called registers, and 

registers next to each other can be paired i f 

necessary, eg B C , D E . O n its o w n a register 

can ho ld a n u m b e r f r om 0-255, but a pair can 

ho ld 0 - 65535 . 

F o r a block to be saved without a header, 

the A register is loaded w i t h the value 255 , the 

I X register is g iven a n u m b e r co r re spond ing 

to the start o f the block, the D E register pair is 

told the length o f the b lock and the R o m save 

rout ine is called at location he. \04C2, w h i c h 

by-passes the header mechan i sm. 

S u c h headerlcss sections are themselves 

loaded in not by a Bas ic loader, but by a b lock 

o f codc. 

T h e instruct ions w h i c h d o so are extremely 

s imple, again the A register is g i ven the va lue 

255, the I X register to a pos i t ion o f m e m o r y 

where the p r o g r a m is to g o to and the D E 

register pair the length. A l s o , the C a r r y flag 

must be set, the F or F l ag register is a sort o f 

microprocessor system variables, C a r r y be ing 

one o f the variables, that is, g i ven a value o f 

" 1 " , and the R o m rout ine called at hex 0556 . 

T h e hcaderless sys tem is i ngen ious , but it 

still relics u p o n a section o f code w h i c h mus t 

be loaded i n the no rma l way, and this is 

vulnerable to anyone w i t h a disassembler. A n 

increas ing ly popu lar trick is to load i n a b lock 

o f codc, often without a Bas ic loader, w h i c h 

apparently auto-runs itself. T h i s is a very 

s imple technique, but it can be very effective 

i f comb ined w i th hcaderless sections. H o w 

does a block o f codc au to run ? A s you might 

expect, it is due to ou r fr iends the sys tem 

variables. Y o u n o w k n o w that these are 

cont inual ly updated by the computer and in 

effect at any one moment in t ime ho ld a 

complete record o f the state o f the computer s 

memory . 

I f a b lock o f codc is saved so as to inc lude 

the system variables the Bas ic p rog ram area 

and also the mach ine stack, a few bytes found 

just below R a m t o p , it wi l l r i m w h e n loaded 

back in f rom where it left o f — code blocks 

w h i c h autorun include a U S R c o m m a n d just 

after the save. F o r instance: 

10 SAVE " N A M E " C O D E 23552, 4 0 0 0 

20 RAND USR 2 7 0 0 0 

where 2 3 5 5 2 is the start o f the system 

variable. 

C o p y i n g a p rog ram saved in such a fashion 

is actually quite s imple, and so it is really n o 

deterrent to the hackers. I f the p rog ram is not 

too long, a b u d d i n g pirate cou ld s imp l y clear 

R a m t o p to a suitably low address load the 

code above it and save f r om there. 

W h e n y o u want to p lay the ti l ing, y o u 

merely load it back to the or ig inal address. 

I f the p rog ram length is too l ong to al low 

R a m t o p to be covered to a sensible level, the 

pirate merely needs to generate an error report 

— but h o w ? Qu i te s imp l y , he or she loads the 

block in u s i n g either a mach ine coded loader, 

as prev ious ly described, w i th a length s p e d -
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fication set too h igh. O n encounter ing 

insuff icient bytes on the tape the computer 

w o u l d be put back into Bas ic, a l l ow ing the 

hacker to cont inue f rom there. E a s y i sn ' t it? 

But you say, what i f D F 5 2 or E R R - S P had 

been prev ious l y set? I f y o u remember, the 

save routine p roduces a report in the lower 

screen w h e n actuated, and so no auto-run code 

block can have these mechan i sms . U n l e s s it is 

a hcaderless block! 

W h a t does one d o i f the p rog ram block 

occupies the full length o f R a m f r om 16384 

the start o f f screen R a m to 6 5 5 3 5 P -

Ramtop . A g a i n mach ine code is resorted 

to, but this t ime a short p rog ram is written 

f rom w i th in sy s tem variables to load the 

p rog ram as a headerlcss b lock f rom 16384 to 

6 5 5 3 5 but exc lud ing those bytes occup ied b y 

the loader. S u c h p rog rams , complete w i t h 

headerless files are no longer rare. 

A l l the mechan i sms that I have described, 

and one or two I still have u p m y sleeve, 

cannot stop a potential pirate f rom connect ing 

up two cassette recorders and s imp l y d u b b i n g 

the programs. W h a t they d o however is make 

life awkwa rd for the hacker. It does no th i ng to 

stop the large scale c r imina l pirates w h o are 

the ones that actually defraud the compan ies 

o f their m o n e y by c opy i n g tape to tape. I d o 

not believe that schoo lk id s or hackers defraud 

the compan ies o f m u c h revenue, s imp l y 

because I a m sure they p robab ly spend all 

their available pocket m o n e y on games 

anyway, and even i f they d o pirate a few 

copies, in most cases s i m p l y because they 've 

already spent their money . 

T h e cake is on l y so b ig. I s there a sy s tem 

then that is fair to the hacker that actually 

buy s the tapes, but makes life awkward for the 

large-scale pirates? T h e r e is. O w n e r s o f Jet Set 

W i l l y by Software Projects, or N i g h t G u n n e r 

by D i g i ta l Integrat ion wil l have noticed a 

protection mechan i sm requ i r ing the input o f a 

codc before the game cou ld be p layed — once 

aga in it is easy to nu l l i fy s u c h a m e c h a n i s m 

but the l ong scale copiers w h o actually need to 

m i m i c both the game and cassette inserts need 

to go to extra trouble — perhaps they w o n ' t 

bother. M a t h c w S m i t h w i th h i s Jet Set W i l l y 

cou ld have made life diff icult for the hackers 

w i th headerless files and so on, but chose not 

too — and witness the result. 

I m m e n s e interest was generated in h i s game 

leading to all manner o f Pokes be ing 

pub l i shed in m a n y computer magazines, 

w h i c h I a m sure generated more sales revenue 

in t u rn — free advert is ing. I n conc lu s i on then, 

what is the hackers v iew? 

T h e hacker probab ly l ikes a bit o f a 

chal lenge, but no un f r iend ly 4 8 K hcaderless 

autorun code blocks. H e l ikes to dable a round 

in the code, and may perhaps make a back u p 

copy or two. H o w m u c h does this defraud the 

software c o m p a n y ? N o t much . T h e on ly 

mechan i sms so far w h i c h actually inh ib i t s the 

large scale tape pirates is the co lour code as 

seen in Jet Set W i l l y — and this is n o obstacle 

for the hacker. S o , 10 out o f 10 for M a t h e w 

S m i t h and h i s fertile m i n d , I wi l l certainly be 

look ing out for h i s next offerings. 
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IMAGINE: WHAT 
WAS THE NAME 
OF THE GAME ? 
In 18 months Imagine shbt from nowhere to the 
top and back again. Many blamed piracy for the 
collapse: Imagine's operations director Bruce 
Everiss disagrees . . . 
THE POPULAR MISCONCEPTION o f Me r sey s i d c 

is o f a riotous Tox te th backing onto strike-

b o u n d docks. People see it as a fluke that the 

area has been the centre for pop mus ic for the 

last 20 years. N o w L i ve rpoo l ' s emergence as a 

leading forcc in the micro industry seems some-

what surreal. 

T h e reality is that Me r sey s i de has a fair share 

o f the electronics industry w i th major I 

companies such as Plcssey and M a r c o n i . T h e j 

area also has an unfair share o f traditional data 

process ing with lots o f b ig installations such as 

the Nat ional G i r o , R o y a l Insurance, Little-

woods , the M i n i s t r y o f Defence, B I C C and 

Uni lever. A further factor is the excellent 

reputation o f the computer departments at 

L i ve rpoo l Un iver s i ty and L i ve rpoo l Po ly- | 

technic and also the private sector training o f 

computer staff at K B S . 

Against this backg round it is not surpr i s ing 

that one o f the first computer stores in Br ita in 

was set u p in L i ve rpoo l and traded successfully 

in 1978. M i c rod i g i t a l ' s customers set up some 

o f the earliest and most enthusiastic computer 

c lubs in the country. M i c rod i g i ta l ' s staff often 

left to set up or w o r k for new microcomputer 

firms, s p a w n i n g an industry . T w o we l l - known 

cx-Microd ig i ta l staff arc Eugene E van s and 

M a r k Butler. M i c rod i g i t a l was absorbed by 

L a s k y s in 1980 wh i ch resulted in yet more staff 

leaving to work elsewhere. 

A m o n g the L i ve rpoo l companies was one o f 

the first games software houses, Bug-Byte , 

owned by T o n y Baden and T o n y M i l n e r . 

T h e n , as now, the two Tonys ran their busi-

ness cautiously, preferring safe gradual growth. 

T w o staff at Bug-Byte, M a r k Butler the sales 

manager and D a v i d L a w s o n a programmer, 

d i d not agree with this pol icy and sought a 

more aggressive approach. 

Bo th were offered, and turned down , a share 

in the ownersh ip o f Bug-Byte. D u e to the clash 

o f personalities D a v i d L a w s o n was g i ven 

notice in late 1982 fo l lowed by M a r k But ler 

w h o left o f his o w n vol i t ion. T h e y formed 

Imag ine Software. 

Knocked on doors 
D a v i d wrote a superb Galax ians/ Invadcrs -

type shoot - ' em-up game, Arcad ia , for the 

V ic -20 and Spectrum. M a r k Butler knocked on 

door s and so ld it. T h e r e was a shortage o f soft-

ware in the shops at Chr i s tmas 1982 wh i ch 

Imag ine met by do ing deals with duplicators 

and by trucking software all over the country. 

Arcadia went to number one and stayed there. 

Imag ine invested the proceeds o f its success 

in advert is ing and started a high-prof i le image 

that was to remain. 

T h e economics o f games software is like 

high-stakes gambl ing. T o launch a game pro-

perly costs anyth ing f rom £10,000 upwards 

and i f it fails all is lost. I f it succeeds it is a 

licence to print money as the manufactur ing 

cost is so low compared to the retail price. 

T h r o u g h 1983 all Imag ine releases succeeded 

and thus Imag ine became the undisputed 

number one games software house. 

D a v i d and M a r k found themselves in a situa-

tion that they were not equipped to copc with, 

catapulted f rom obscurity to fame and fortune 

in a few short months. Real i s ing this they 

sought adv i so r s , bo th profess ional and 

management. T h i s advice, by and large, made 

Imagine more successful still. Eventual ly, how-

ever, by taking w r o n g advice and ignor ing 

sound counci l, decis ions were made that led to 

the downfal l o f Imagine. 

M i s t ake number one was that M a r k and 

D a v i d believed that Imag inc ' s success proved 

them to be good bus ines smen and that they 

could thus apply their talents to other busi-

nesses. Aga ins t advice they tried to run an 

advertising agency, S tud io S t ing , a long with 

Steven Blower. T h e y gave Steven 10 per cent 

o f Imag ine and in return each owned a third o f 

S tud io St ing. S tud io St ing failed. T h e reasons 

beh ind the failure are many but include the 

fol lowing: First, the relationship between the 

two companies was never defined and areas o f 

responsibil ity were never laid d o w n ; second, 

there was insufficient management resources to 

have any control over events or to institute 

systems; third, when things started go ing 

w r o n g the relationship between Steven and his 

co-owncrs broke d o w n . 

M i s t ake number two was not emp loy ing a 

professional accountant until just before the 

end, again against advice. T h i s meant that there 

was insufficient financial control. It was not 

possible to discover whether anyth ing was 

profitable or not. M o n e y was spent without 

k n o w i n g whether it cou ld be afforded. F u n d s 

were not available when they were most 

needed. I n com ing invoices were paid without 

being checked. 

I n the beg inn ing none o f this mattered 

because there was no m u c h profit to finance 

them — hence the downfal l . T h e wages bill was 

over £50,000 a month, not because o f h i gh 

wages but because o f the large number o f 

employees. 

T h e rents and rates bil ls were eno rmous 

because o f the insistence o n prestige and 

because o f m o v i n g twice to bigger premises 

whi le still pay ing for the premises vacatcd. 

Comparat ive ly little was spent o n advertising. 

M i s t ake number three was the refusal to 

manage technical staff. D a v i d L a w s o n insisted 

that p rogrammers , artists and mus ic ians were 

special and that any attempts o f management 

wou ld reduce productiv ity, obv ious ly the 

reverse is true. W h i l e the administrative, sales 

marketing, accounts and warehouse staff were 

well managed and earned their salaries the tech-

nical staff could do as they pleased. T h i s was 

excused on the basis that they worked at home 

or because discipline wou l d reduce creativity. 

T h e reality was that it took over 50 technical 

staff to produce Imag ine ' s products, usual ly 

late and usual ly with bug s still in them. 

M i s t a ke n u m b e r four was to be taken in 

by their o w n publ ic i ty instead o f reality. 

T h i s is an obv ious h u m a n failing but one 

wh ich they were warned to gua rd against, 

especially as the publ ic i ty seemed to create a 

largely false picture. A n example is to take a 
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Operations director 
Bruce Everiss: 

"The economics 
of games 

software is 
like high-stakes 

gambling." 
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prog rammer and make h i m famous; after that 

no matter h o w g o o d he is at h i s job he is he ld in 

esteem because o f h i s publ ic i ty. 

M i s t ake number five was the M a r s h a l l 

Cavend i s h project to produce 26 games across 

five machines — this was wo r th as m u c h as £ 1 1 

mi l l ion to Imag ine over two years. T h e first 

p rob lem was not to g ive these games sufficient 

pr ior ity, thus los ing the contract. T h e second 

p rob lem was keep ing o n the staff and therefore 

the overheads after los ing the contract. 

M i s t ake numbe r six was the Mcgagames . 

After six months wo r k and at a cost o f several 

hundred thousand pound s the games were no-

where near completion. It was obv ious that 

Imag ine cou ld not afford the cost o f wr i t ing 

them never m i n d the cost o f mass -produc ing 

the special hardware necessary. Despite this 

Imag inc ' s best resources were committed at the 

expense o f p roduc ing any good " o r d i n a r y " 

games to pay to keep the company go ing. 

Internal politics 
M i s t a k e n u m b e r seven was a l lowing internal 

pol it ics to f lour ish. T h e tougher th ing s 

became the worse were the politics with certain 

people looking after their o w n naked ambit ion 

at the expense o f the company . Certa in wives 

were al lowed to interfere at will with the 

r unn i ng o f the company . It became difficult for 

staff to identify the motives beh ind actions. 

Despite the meteoric rise and fall o f Imagine, 

some good things have come out o f it. Imag ine 

created the market as wc now know it. B y 

deliberately hav ing a h i g h profile and with the 

use o f hype, especially in the national daily 

press, the games software industry was born. 

Pr ior to Imag ine the industry was small and 

fragmented with its products appealing to a 

small specialist audience. Imag ine popularised 

the industry and created a switch in consumer 

spend. T h e industry has gone f rom mail order 

to h i gh street multiples. 

Imag ine led w i th product quality. L o o k at a 

few prc- lmagine games and be amazed at their 

crudity. Imag ine set standards in payabi l i ty , 

originality and use o f graphics and sound that 

were quick ly imitated b y the whole industry. 

W h e n Ult imate got ahead in graphics quality 

Imag ine responded by employ ing professional 

artists to produce the bit patterns. 

Imag i ne was departmcntal i sed with clearly 

def ined areas o f responsibi l i ty and a well-

developed management report ing system. T h e 

rest o f the indust ry has largely fo l lowed suit. 

Imag ine s howed the way w i th market ing soft-

ware as a mass consumer product: G o o d P R is 

essential these days — Imagine was the first. 

Every new advertis ing idea was subsequently 

copied 3S were the insert cards. 

Imag ine had the first professional sales team 

with a sales manager, telesales and export tele-

sales, sales and market research and an export 

manager. F o r the first six months turnover at 

least doubled each month. Eventual ly , well 

over half all sales were f rom export. 

Imag ine was deve lop ing a new type o f pro-

duct that was enjoyable as a game but wh i ch 

educated the player. T h e first such product, 

S idney M e e t s H i s M a t c h , was completed but 

never marketed. 

Imag ine was start ing w i th the use o f profes-

sional psychologists to look at game play ing per 
se. B y look ing at the motivation the hope was to 

produce more playable, more addictive games. 

Imagine's contribution 
Imag ine was look ing at alternative input 

devices inc luding clectrodes to monitor brain 

waves and thus allow thought control o f games. 

T h e best thing to come out o f Imag ine is not 

yet obv ious. T i m e will surely s how that those 

people w h o worked at Imag ine have a lot more 

to contribute to the microcomputer industry. 

A l ready, there are former staff wo r k i n g for 

Ocean, Bug -Byte and Software Projects u s ing 

knowledge and skil ls gained whi le at Imagine. 

M a n y former staff have now formed their o w n 

companies do i ng what they d id at Imag ine bu t 

reaping the rewards for themselves. 

A l ready, there are at least five new companies 

on Me r s e y s i d c composed o f these people. It is 

too early for any o f them to have made their 

mark but there is little doubt that they will. A 

small flock o f Phoen ix r i s ing f rom the ashes o f 

Imagine. 
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GENERATING COPE' 

Program 1. 
100 PEP1 PROGRRM ONE : <C> API Cf lPLE 1984 
170 POKE53280.• 6 : P 0 K E 5 3 2 8 1 ^ 6 = P R I N T " X V U m 
180 PR I NT " B P L E A S E WRITB8WWJ" 
183 PRINT-HDONE * 3 " T A B < 1 7 ) ; " X I N E S " ; T A B - : 3 1 > : 'TTTO DO 3178 
190 L N " 1 0 O 0 0 : E P « 0 : R D ® 4 9 1 5 2 
2 0 0 F « 0 ; R E A D A * I F A f B " E N D " T H E N P R I N T " C O D E OK" END 
2 1 0 IFLEN< A f > 0 2 4 T H E N P R I N T " WRONG NUMBER OF D I G I T S " ' GOTO800 
2 2 0 T=0 L = 4 - G O S U B 9 0 0 : I F E P T H E N 8 0 0 
2 3 0 I F A P O P T N E N P R I N T " BRD RDDRESS" : = GOTO800 
2 4 0 L = 2 N = 0 
2 3 0 GOSUB900 : IFERTHEU80© 
2 6 0 P0KERD+N,D : N=N+1 IFN<8THEN230 
2 7 0 TL»T L * 4 GOSUB980 IFEPTHEN800 
2 8 0 I F T L O D T H E N P R I NT " C H E J K SUM";:GOTO880 
290 L N - L N + 1 0 AP»AP+8 = K « L N / 1 0 - 1 0 0 0 
300 P R i N T — r r r ; T A B < 4 > ; K ; " " ; T R B < 3 6 > ; I T ^ k ; " I I 
8 0 0 P R I N T " ERPOR" P R I N T - B , 1 I P f < S T R f < L N > , 2 > ; 
8 1 0 F P I N T T A B ( C + 1 0 ) » " t " : P R I N ' 
8 2 0 P O K E 5 3 2 8 0 / 2 ' P O K E 5 8 2 8 0 , 4 GOTO820 
9 0 0 C « L : D - 0 : F O R G - 1 T O L F»F+1 P S = M I P * f ft*,F•1> 
910 IFD*<"0"ORDf>"F"OP<D#>"9"RNDD*- :" f t">THENPPINT " I L L E G A L D I G I T " 
920 Q»ASC<D*>-48+7*<D*>"9"> T»T+Q P=16»P*0 NEXT RETURN 

W.1}.QTQ2fW 
DATA"-AT 

i=P- • PET' iPN 

10000 DATAC00078AD0DDCA9008D0F008F 
10010 DRTAC008DCAE06DCAC07DCA900AD 
10020 DRTRC010598P0FPCAD20P049008B 
10030 DATAC018018D20D0C8D008E00071 
10040 DATAC020EE9011E0C2B00DA30078 
10050 DATAC0288E1039C602A980830077 
10060 DATRC0308F4C84C0E0CF90330088 
10070 DATRC038A38E3016A327C3280079 
10080 DATAC040B009A900832683270062 
10090 DATAC0484C84C0C68EA90E8D009E 
10100 DATAC03020D0E0E3668BC68F0087. 
10110 DATAC038D02AA48FA908838F0096 
10120 DATAC060A38B49FFA629F0070090 
10130 DATAC068D1FBD0BF<C71C0910097 
10140 DATAC070FBA6FBE4FDD606A300A7 
10130 DATAC078FCC3FEF0B0E886FB00B C 
10160 DATAC080P002E6FC68A868AA0094 
10170 DHTAC088683840A38E309CE6008C 
10180 DATAC09026D0F1E6274C84C0007F 
10190 DATAC098A01B20A7C49003A90077 
10200 DATAC0A0FF830260AD20D083007C 
10210 DATAC0A82AA9038D20D0A9000077 
10220 DATAC8B0838E8326832783020074 
10230 DATAC0B3A908838FA97F8D0D00A9 
10240 DATAC0C0DC8D0DDDA9008D0E00A3 
10230 DffTAC0C8DC8D0F DCA9008D0300A3 
10260 DATAC0D0DCA9108D04DCA9FF80A9 
10270 DATAC0D88D07DC8D06DCAD1400A6 
10280 DATAC8E0038P9F02AP1 3038D0081 
10290 DATAC0E8A002A9008D1403A90071 
10300 DATAC0F0C08D1303A30129DF007C 
10310 DATAC0F88301A9018D0EDCA90094 
10320 DATAC100398D0F PCA9908D0D0096 
10330 DPTAC108DC38A58F300BAD010087 
10340 DATAC110DC30F7A91E839EC60098 
10330 DATAC1180278A9008D0EPC8D008B 
10360 BATAC1200FPCA97F3D0DPCA90OAE 
10378 PATAC128818P0PPC203EC358008C 
10380 PATAC 130A52A8P20P0608593006E 
10390 PAT AC 13R A* RAO901c <*05A5930081 
10400 PATACI404C E D F5S6 C 184C2AP009C 
10410 PATAC14901PC10FBA39349010077 
10420 PATAC130290118691C839EA08O7I 
10430 PATRC138FFC8C4B7F024B1BB00A5 
10440 PATAC160C93AP0F32077C4P00081 
10430 PATAC16803204f*C4P006A90B0074 
10460 P6TRC170384C39C2A38B83C10083 
10470 PATAC178A38C83C2A3B929FE08A3 
10480 DATAC18083B9A93C85FBA9500097 
10490 DATAC18885FDA90383FC83FE00AE 
10300 DATAC190A90F8328A9008329007A 
10310 DATAC1982098C0A30210034C0062 
10320 DATftC1A030C2A063202FF1A00068 
10330 DATAC1A800B94I0320D2FFC8007E 
10340 DATAC1B0C010P0F3A202A93A0074 
10330 DATAC1B8204CC2A204A92D200074 
10360 DATAC1C04CC2A0FFC8C4B7F000A4 
10370 DATAC1C812B1BBC93AF00CC0008F 
10380 DATAC1D010B0F1P94103F0EC007D 
10390 DATAC1D84C82C1A000B93P03007A 
10600 DATAC1E099FB00C8C004P0F3008C 
10610 DATAC1E8AD3C034A03B92901007F 
10620 DATAC1F0P026A3C183FBA3C20091 
10630 DATAC1F883FCAD3F0338ED3D00AE 
10640 DATAC2000383FDAD4003EP3E0084 
10630 PATAC2080333FEA3FB1863FB009C 
10660 DATAC21083FPA3FC63FE83FE00B4 
10670 DATAC218A3938329A3FP83C1088F 
10680 DATAC220A5FE33C2A90483280885 
10690 DATAC2282098C0A03020DCC40071 
10700 DATAC2302019C546029007A30059 
10710 DATAC2389EA62PA42E6020EA008P 
10720 PATAC240C4A3B92902POF2A60080 
10730 PATAC24SC1A4C26048A92020006C 
10740 PATAC230P2FF6820P2FFA920009 2 
10730 PATAC23820P2FFA92420P2FF009 2 
10760 PATAC260BP3C03206DC2CABP008F 
10770 DATAC2683C034C6DC2484A4A0087 
10730 DRTRC2704R4R2078C269290F0078 

10790 PATAC278C90A900269066930006E 
10800 PATAC2804CP2FF78AP0PPCA300AE 
10818 LATAC2880109088301AP20P000S4 
10820 PATAC29049018P20P0A38B8P0080 
10830 PATAC29804PCA38C8P03PCAD00A9 
10840 PATAC2A00EPC09018P0EPC830092 
10830 PATAC2A802A30129F7850168006F 
10860 PA TAC2B0A868AA68584OA02E0086 
10870 PR TACi 'B820A7C4900160A528006P 
10880 PATAC2C0C903900020PAC4730078 
1089D PATAC2C3A97F9P0PPC8P0DPD00C2 
10908 PATflC2P0flDl4038P?F0'-AD 150086 
10910 PATRr2D$038PAO02A9838D140R7F 
10920 PATRC2E003A9C28P1503A3030079 
109?O DATAC2E88D0EDCA9818PODDC00B7 
1094O PATAC2F0A970358B3P04 PCA< )009r 
10950 PATAC2FS03838C8P03PCA4280094 
10960 PATAC300ft200ft9023P20P0AP00£B 
109 7 0 DATAC3080EDC09018P0EPC530091 
10990 PATRC3!0H3008f-0?A302F0FC006P 
10990 PATAC318AP01DC1012CAP0F0007F 
11000 PATAr32083P0EI 'A90E' >r i20D0008E 
11018 PATAC329A000AD01PC3007A90071 
11020 PATAC3301 E < 559E4C6PC' > F 1 FPR09P 

4 4 9 3 $ DATAC3S8Aeegft£OOOOOI)g^9g006» 
11040 PATAC348A2014A9001E8863C0O70 
11050 PATAC343H602F8FC88D0EPRf-"009P 
11060 PATAC330FPE4FPP006A5FCC30OAA 
1 1 8 7 0 PATAC333FEF00AE886FPP0rf i00B3 
11080 PATAC360E6FC4C2AC3A90085008F 
11090 DATAC36802A502F0FC78A900007C 
11100 DAT AC3708D0EPC203EC320PA008F 
11110 PATAC373C4386085FBA5BAC': 'O0A! 
11120 PATAC33O01F003A5FB4CEPF30094 
11130 PATAC388RP20D0832AA90033007E 
11140 PATAC3909ER5AESP3F03A3AF00A8 
11130 PATAC3988D4003A5C18D3D030080 
11160 PATAC3A0P3C28P3E03A5P329003P 
11170 PATAC3A8010A09018P3C03A00067 
11180 PATAC3B0FFC8C4B7F84EB1BB00B1 
11190 PATAC3B8C93AF00AC010B0F10085 
11200 PATAC3C09941034CB1C38402006E 
11210 DATAC3C82877C4B01ER58B3D0094 
11220 DATAC3P03D03A58C8D3E0388008P 
11230 DATAC3D8204FC4B00EC92PP00093 
11240 PATAC3E00R2077C4B003204F006C 
11250 PATAC3E8C4B004A90B3860A30082 
11260 PATAC3F08B8P3F0338EP3D030094 
11270 DATAC3F3A33C8D4003ED3E030094 
11280 DATAC40090E9A402A920C0100062 
11290 DATAC408B008994103C8C0100066 
11300 PATAC410D0F3A93C85FBR9300096 
11310 PATAC41S85F PA90383FC85FE00RA 
11320 PATAC420A920852820B6C2A5006E 
11330 PATAC4289ED013R200BP3D030079 
11340 PRTRC43093FBE8E004P0F6A90098 
11330 PA TAC43808852820B6C22019006 7 
11360 PATAC440C5A52A8P20P0A59E008A 
11370 PATAC448F80238604CEAC4C8008A 
11380 PATAC450C4B7B007B1BBC9200082 
!1390 PATAC458F0F51860C8C4B7B00098 
11400 PA TAC46014B1BB38E930900P0078 
11410 PATRC468C90R9008E9079003007A 
11420 " PRTAC470C910F001603360200052 
11430 PATAC4784FC4B029C924P0230087 
11440 DATAC480203CC4B020858BA9007B 
11450 PATAC4S800839C203CC49002006F 
11460 PATAC4901360R204068B268C 886P 
11470 PATAC499B00BCAP0F718638P8097 
11480 PRTRC4R0838F4C8BC43860200080 
11490 P A T A C 4 R 9 P 0 C 4 F 0 1 3 2 0 2 F F I A 9 0 0 3 P 
11300 PATAC4B00P20P2FFAP0IPC30008B 
11510 PATAC4 B906A91E859E3860200082 
11520 DATAC4C0P0C4P0F0A501291F0080 
11330 PATAC4C88501A90085C01860006P 
11540 PATAC4P0R9102401PO022401004E 
11550 PRTAC4D81360A000A200RD010062 
11560 PA 1"AC4E0PC1086CAP0F883P00095 
11370 PATRC4E8F360R9008D84D4R3008F 

reuse, New/out 
c o m r t N C r F O R h c 

N O T H l N C t L o m 

Q U I C K LO 

f y> 
5 i: 

Printers 
beware! 
Andrew Capel'j 
speed loader also 
makes programs 
tough to crack for 
audio-copiers. 
V F L IS a n alternative Datassette communica-
tions program for the C B M - 6 4 . No t only does 
V F L improve on speed and reliability but on 
versatility as well. It runs in approximately 
1.5K bytes, and fluctuates between 1,500 and 
3,000 baud giving an average o f roughly 2,200 
baud for an evenly distributed file. 

Here is a list o f V F L ' s features: 
• Commun ica te s up to 9.5 t imes faster 

than the normal kernel routines. 
• R u n s directly from Bas i c replacing the 

original C B M V2 Load, Save and Verify 
commands . 

• Code may be saved without resorting to 
machine code. 

• C o d e may be force-loaded to any 
specif ied location. 

• Invisible loading facility, preserving the 
variable pointers. 

• Full error reports. 
• Occup ie s no Bas i c program area. 
• May be called in machine code us ing the 

standard kernel routine add re s se s and 
formats. 

• V isual and audio task complet ion s ignals. 

11580 PATAC4F0C33P00D4A9408D0!0081 
11590 PATAC4F8D4R900A9FF8D02P400A4 
11600 PRTRC300A9078D03D48D05D4007F 
11610 DRTAC508R9F93D86D4A9413D009D 
11620 PRTRC31004P4R9408P04P41-30071 
11630 PRTRC51860R90633C0R50109006P 
11640 DRTRC520209501A90P20P2FF007 2 
11630 PATAC52860A9368P3003A9C10078 
11660 PATAC3308P3103A97B8P3203007? 
116^0 PRTAC533R9C33P330360AD9F0091 
11680 DRTAC340028D1403RDR0028D006C 

11700 PATRC530408DQ53TCA9018])QE0084 
11710 DATAC553DC6OI:^S'C083B885B300S,! 
11720 DATAC560R90185FAA93383BB0R8E 
117?0 DATAC568A9C583BCA90C85B700ftr 
J 1740 P R T A r r r 0 R ? 0 0 ! : t 3 F B R 9 r 0 ^ F C 0 0 9 c » 
11750 PATftCc",8A28FR0C5ftQFB'?8P800A.'> 

1 !760 PATAC380FF186056464C2&430074 
11770 DSPTAC5884F444520312E3R00005E 
11780 PRTRENP 
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/ve 
s 

o t w . 

- U P U ) I T H C i & C U O t N C i O L D 

c o n m o j > o R , e ? 

F B S T E R . T H f l M V C 

• Full motor control. 
• Reta ins video output. 

T o link the new routines to the operating 
system the system vectors I Load and ISave 
must be altered. A small program within V F L 
changes these vectors and may be called by: 

S Y S 50473 ' 
Once I Load and ISavc have been changed 

Basic will call on V F L until: 

• Obv ious ly power down. 
• A s y s t em restore is called. 
• A 6510 B R K instruction is executed. 

I n cases two and three the system call above 
will rcchain V F L . Case one poses much more 
of a problem. 
S A V E 
S Y N T A X " 

S A V E K F I L E - N A M E S T R I N G H 
K D E V I C E N U M B E R > J , 

K S E C O N D A R Y A D D R E S S 
N U M B E R > l 

D E F A U L T : N U L L STR ING.1,0 
On ly the first 16 characters o f the file-name 

are saved on the header. Names shorter than 
the limit are padded with trailing spaces. W h e n 
a colon is included anywhere in the file-name 
string it will signal the end o f the file-name and 
the presence of two numeric parameters. These 
two numbers represent the addresses o f the 
first and last bytes sent to the Datassette. 

They should be written in hexadecimal, pre-
fixed by a dollar sign and separated by a dash. 
Spaces arc permitted between the colon and the 
first dollar sign, the last digit o f the first 
number and the dash, the dash and the second 
dollar s ign and between the last digit o f the 
second number and the end of the file-name 

string. Leading zeros are allowed but syntax 
errors are flagged on any occurrences of: 
• Illegal digits. 
• Number s not in range $0 -$FFFF . 
• S e c o n d number is l e s s than the first. 
• Any character other than a space 

between the co lon and first number, first 
number and da sh etc. 

The secondary addres s number: 
Bit 0 = 0 code relocatable on load 
Bit 0 = 1 code may not be relocated and is 
a lways loaded back at the addres s from 
which it w a s saved. 

Once your command has been accepted the 
usual motor tests are performed, which may 
result in a prompt. When the appropriate keys 
arc closed V F L pauses for a second to allow the 
Datassette to reach operating speed. Whi le the 
header tone is being sent the border displays 
static, red and cyan bars. When data is being 
transmitted the bars are more active, are 
narrower, and change to light grey and light 
blue. W h e n all the data has been despatched a 
tone will sound and the motor is stopped. A n 
example is: 

S A V E " F R E D : $ 8 0 0 0 $8000",1.1 
T h i s saves one byte from address 32768 with 

a file-name o f Fred ( + 12 spaces) and protects it 
from force-loading. 
L O A D / V E R I F Y 
S Y N T A X : 

L O A D K F I L E - N A M E S T R I N G H 
K D E V I C E N U M B E R > I , 

K S E C O N D A R Y A D D R E S S 
N U M B E R > 1 

D E F A U L T : N U L L STR ING.1,0 
T h e file-names on the cassette arc only com-

pared as far as the length o f the file-name in 
memory up to a maximum o f 16 characters. 
A n y characters over this limit will be ignored 
but no error will be generated. I f a program is 
saved by typing: 

S A V E " H E R B I D A T I O U S " 
it may be loaded by typing: 

L O A D " H E R B I " 
Again a colon is significant, but in this case 

only one number is expected by the syntax. 

(continued on page 81) 

UICK 
The preloader. 
1 0 R E M * P R E L O R D E R : < C > R M . C H P L E 1 9 3 4 
2 0 P = P E E K < 2 0 5 4 ) : I F P = 4 3 T H E N 8 0 
3 0 P O K E 2 0 3 4 , P + 1 : P O K E 5 3 2 S 0 , 6 : P 0 K E 5 3 2 8 1 , 6 
4 0 I S L O A D I N G " 
5 0 F Q R F = 1 T O 2 0 0 0 : N E X T P R I N T " r E " 
6 0 P 0 K E 5 6 / 2 0 7 : P 0 K E 3 2 , 2 0 7 
7 0 L O R D " " , 1 , 1 
8 0 P R I N T ^ W l W f O H O T I W W P l O i P P P P P i P P P i P W v ' K L H R S L O H D E P r W " ; S V S 5 0 4 7 3 
3 0 P 0 K E 5 6 / 1 6 0 : P 0 K E 3 2 , 1 6 0 : N E W 
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THE DISK DRIVE YOUR MICRO 
WOULD CHOOSE FOR ITSELF 

THE TEAC 51/4" DISK DRIVE FOR THE BBC 'B ' MICRO 
Any sell-respecting BBC 'B' Micro seeking a disk drive of high reliability 
and performance would immediately identify the TEAC 5VV as the 
complete solution. A quality product, it is extensively industry-proven in 
major systems applications all overthe world. 
Now available for the home, educational or office user by mail order from 
Computamate, the TEAC 5Y4" Disk Drive guarantees trouble-free high 
speed data access every t ime: and what more could a micro ask? 
• Single and dual models available with capacities up to 8Q0K. (A l l 80 

track models are switchable 40 /80) . 
• Supplied with leads, utility disk, instructions: ready for use with your 

BBC 'B' Micro DFS Disk Interface. 
• Oatmeal moulded box to match your micro. 
• Fully stackable, plus extending tilt-action " legs" to ease disk 

insertion. 
• 12 months parts and labour warranty. 
• Computamate is supported by the resources 

of a major multi-national 
public company. 

F S t ) 
J 

Howtoorder^ 
By p o s t - complete the coupon 
with your requirements and return to: 
Dept. Y C 1 1 , Computamate Data P r o d u c t s ^ ^ ™ 
Scotia Road, Burslem, Stoke on Trent, ST6 4DX 
Enclose your cheque/P.O. (made payable to 
Computamate) or use your Access/Barclaycard number. 
By t e l e p h o n e - r i ng 0782 -811711 to purchase 
by phone (credit card holders only). 

SATISFACTION GUARANTEED 
OR WE WILL REFUND 

YOUR MONEY. 

J 
computamate 

(Compoftnute O iU Prodoctt i> a tf InUon e< Thorn* i French and Soot PLC I 

INTRODUCTORY PRICES ONLY 
SINGLE DRIVES COST (tad. VAT) QUANTITY TOTAL (C) 
FO-55A SS4QTK100K CI 08.10 
fO 558 DS40TK200K CI 29 95 
F0-S5E- SS80TK 200K CI 35 70 
FP-5SP 0S80TK400K £164 45 
TWIN DRIVES 
F0 55A SS40TKI00K £212 75 
FD-558 PS40TK200K £253 00 
F0-S5E' SS80TK 200K £253 00 
FO-55P OS80TK400K £309 35 
DUAL DRIVES (w Ih integral po *er supply available only m meta. non-tilting box at present) 
FQ 55A SS40TK100K £301.30 
fO 558 OS 40TK 200K £342.70 
H)-S5€* SS80TK 200K £343 85 
FO-55P DS80TK400K £399 05 
Post and Picking (First Unit) £5 75 
Post and Packing leacn additional un<i) £2 50 
• Price includes 40/80 switch 
MEOIA 
Box otIO Diskettes 40TKSS £18 50 
Boxoi 10 Diskettes 80TKSS £2t 25 
Boxot lOOiskettesSOTKOS £27 00 
Postage & Packing oe< box ol D-skettes £ i 00 

TOTAL £ 

Post to: Dept. YC11, 
Computamate Data Products, Scotia Road, 
Burslem, Stoke on Trent, ST6 4DX 

Postcode. .Telephone. 

*lenclosecheque/P 0 l o r L 

* Please debit my Access'Barclaycard Number. 

(Credit Card orders must be signed by the card holder. Address above 
must be the same as card holder) 
'(Please delete as appropriate) 
For further information on these products, or for details of other exciting 
products, including TEAC 3V&" and 3" Disk Drives, telephone 0782 
811711. 
Enquiries from Dealers and Educational Authorities welcome. 
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(continued from page 79) 
Th i s follows the format as described in the 
Save instructions and will give errors for the 
same reasons. Its value represents the address 
of the memory location where the first byte of 
the saved file will be stored. Enclosing a force 
load will automatically over-ride Bit 0 o f the 
load secondary address number but will be 
over-ridden by Bit 0 o f the save secondary 
address number. 

The secondary addres s number: 
Bit 0 = 0 C o d e loaded to the a d d r e s s 

s u p p l i e d by the f o r ce l oad . 
Defaults to $0801. > 

Bit 0 = 1 Code loaded to the addres s from 
which it w a s saved. NB . Th i s bit is 
over-ridden by a force-load value. 

Bit 1 = 0 The variable pointers are redefined 
according to the addres s of the 
last memory location altered by the 
load command. 

Bit 1 = 1 The variable pointers are restored 
to their va lues prior to the load 
command. NB . Ba s i c load destroys 
all present variables. 

Once V F L finds a header file the file-name 
and addresses o f first and last bytes of save are 
displayed on the screen. These values are 
derived from the header information and may 
not be the addresses o f the code's destination. 

When V F L is searching for the correct file 
the border displays red and cyan bands. Once 
the information is being read the border 
flickers light grey and light blue. T o stop the 
C B M / R u n Stop key combination resulting in 
an immediate break error, follow these steps: 

• Hold the C B M key down. 
• P re s s the Run/Stop key. 
• Release the Run/Stop key. 
• Release the C B M key. 

O n completion o f Load, Save or Verify 
commands a tone on oscillator one will be 
triggered. T o achicve this V F L sets the pulse 
width registers, the frequency value and the 
A D S R controls. V F L then gates the pulse 
waveform producing a ping sound, however 
the master volume control is not affected. T o 
make this tone audible the M V C must be set to 
some non-zero value. 

T o make a copy o f V F L these instructions 
must be followed carefully. First key in the pre-
loader program and program 1 then save them 
on two separate cassettes. It is important that 
the listings arc followed to the letter, as line 
numbers and Rem statements arc important. 
Also the preloader program must not be R u n 
before it is Saved on tape. 

N o w try Runn ing program 1. 

Each line contains enough information to 
generate eight bytes o f object code. T h e first 
four hex digits give the address of where the 
first o f the eight will be stored. Next follow 
eight pairs o f digits giving the values o f each o f 
the eight bytes. Finally another four-digit 
number gives a check sum relating to values o f 
the first 20 characters in the data line. I f an 
error is generated, correct the offending line 
then rcsavc, verify and rerun the program. 
W h e n a codc O K report is flagged resavc the 
program just to make sure. N o w type N e w and 
load in the preloader. Without rewinding the 
tape type: 

S Y S 50522 
and press play and record on the datassettc. 
T h i s saves a copy of the object code. N o w 

rewind the tape and engage the auto load/run 
sequence. T h e preloader should load in the 
object codc, chain V F L to basic and clear itself. 
I f Save, Load or Verify errors persist check 
program 1, correct it, and repeat the code 
saving procedure. 

Program 2 may be used to disassemble the 
object code. I f you use this routine to debug the 
codc file, note that there should be no invalid 
op-codes before the address 50568 decimal 
($C588 hex). 

Program 2. 
10 REM PROGRAM TWO <C> RM CRPLE 1984 
20 P O K E 3 3 2 8 0 , 6 : P 0 K E 5 3 2 8 1 , 6 P R I N T " ; 
100 D I M I S < 3 6 > : F 0 R F ° 8 T 0 3 6 : R E R D I f < F > : N E X T DIMC»<13> 
101 C f < 0 > - ' , - 4 E 5 C 4 C 4 C 4 E 2 X 2 C 4 G 4 E 0 * 3 C 4 C 4 E l X U 4 M 

102 C » < 1 > « % : E 6 [ 4 C 4 [ 4 E 7 X 7 [ 4 0 4 E 9 C 4 C 4 C 4 E 8 X 8 t 4 " 
103 C f < 2 > - " ? l « 3 [ 4 C 4 ) 2 f 2 J 2 C 4 I 4 » 0 J 3 C 4 ) l * l J l C 4 -
104 C f < 3 > = , * * : f 6 [ 4 C 4 C 4 » 7 J 7 C 4 0 4 f 9 t 4 C 4 [ 4 « 8 J 8 [ 4 " 
105 C*<4> = "!_4 5C4C4C4 2C2C4F4 : 0C3C4>1 : 1C1 C4" 
106 C » < 3 > = " . : 6C4C4C4 7 C 7 t 4 2 4 : 9 C 4 C 4 C 4 8C8C4" 
107 C t < 6 > » M M 4 * 3 C 4 [ 4 C 4 « 2 K 2 t 4 H 4 # 0 K 3 C 4 > ; » l K l C 4 " 
108 C f < 7 > * " / ; # 6 C 4 [ 4 [ 4 * 7 K 7 [ 4 0 4 # 9 [ 4 [ 4 E 4 t 8 K 8 [ 4 " 
109 C » < 8 > " " C 4 R 3 C 4 t 4 T 2 R 2 S 2 C 4 9 4 C 4 X 4 [ 4 T l R l S l t 4 " 
110 C * < 9 > » " < : R 6 [ 4 C 4 T 7 R 7 S < t 4 Z 4 R 9 V 4 [ 4 [ 4 R 8 C 4 [ 4 " 
111 C $ < 1 0 > - " B 0 ( ? 5 R 0 t 4 B 2 e 2 R 2 C 4 V 4 9 0 U 4 C 4 B l « l A l [ 4 " 
112 C « < 1 1 > - " ' i56t4[4B7e7R<[43499W4[4B898R9C4 " 
113 C S < 1 2 > = " 6 8 4 3 [ 4 C 4 6 2 4 2 7 2 [ 4 = 4 4 0 8 4 [ 4 6 1 4 1 7 1 C 4" 
114 C S ( 1 3 ) - " + : 4 6 t 4 [ 4 [ 4 4 7 7 7 C 4 1 4 4 9 t 4 C 4 [ 4 4 8 7 8 [ 4 " 
113 C f U 4 > * " 3 0 N 3 C 4 [ 4 5 2 N 2 ; 2 C 4 < 4 H 0 D 4 [ 4 5 1 N l ; l C 4 " 
116 C t < 1 3 > « " < N 6 [ 4 [ 4 [ 4 N 7 ; 7 C 4 P 4 N 9 r 4 C 4 [ 4 N 8 ; 8 C 4 " : D I M M C 1 2 ) : F O P F » 0 T O 1 2 " P E A D M C F ) : N E X T 
200 P R I N T T T O **« D IS -RSSEMBLEP <C> RMC 1984 » • » » -
203 I N P U T " * STRRT ADDRESS 4 9 1 3 2 l i l « I i i r ; AD 
210 I N P U T - K END RDDRESS 3 0 5 7 6 I I I I B I I I " ) EN 
228 INPUT"I I OUTPUT DEVIC E NUMBER 31MI DE 
230 I N P U T " * SECONDARY ADDRESS 81111" SR 0PEN4 D E , S A 
235 P P I N T »4 PR I NT # 4 . " DISRSSEMBLV OF" ;RD; "TO" .• E N : P P I N T » 4 
250 D«RD L=4:OOSUB8000 L « 2 O f = " *"+D** " : " 
260 D»PEEK<AD> F$»MIDf<C$<INT<D/16)> ,<DRND15>»2+1 2> M D = A S C ' P I G H T f < F S . 1 > > - 4 8 
270 OOSUB8000 ; 0S"0*+D* : Vf="" : N»M(MD> 
2 8 0 F 0 R G - 1 T 0 2 IFN»0THENO*»O$+" " G 0 T 0 2 9 I 
290 AD-AD+l D=PEEK<AD> GOSUB8009 O t » 0 $ + " " + D $ : W f t S + V S : N « N - 1 
291 NEXT 0NMD*1GOTO360.350 3 5 0 , 3 5 5 , 3 7 0 - 3 1 0 • 3 2 0 , 3 3 3 3 3 0 . 3 4 0 , 3 8 0 . 3 0 5 , 3 4 0 
380 Q ' P E EK < AD > = D=AD+1+Q-Kf?> 127>*256 • L = 4 GOSUE8000: L = 2 V « » " * " +D* GOTO370 
303 V » = " < f " + V 5 + " G0T0370 
310 V * = " < * " + V f + " . X > " GOTO370 
320 V f ® " < f * v » f " > , v r GOTO370 
330 V f = " r " + V f + " , X " GOTO370 

V f = " f > » | + " . y " GOTO370 
330 V * = " * " > V I G0T0370 
335 V * ° " f l " GOTO370 
360 v * = - * $ M + v f 
370 P P I N T » 4 , 0 r " = " ; I f <RSC< F r > -35> " " '.'I IFRD<ENTHENRD=fiD+1 GOTO250 
380 P P I N T # 4 P R I N T * 4 , " OK F I N I S H E D " PRINT»4 C L 0 S E 4 END 
8090 Df a " " : F 0 R F « 1TOL ' D/i®D/16 •' R=D-16*DX+48 : IFR>57THEHR=P+7 
8010 P f = C H P f <R) + D* f^EXT RETI.'Rf I 
9000 PRTRRDC AND flSL•BCC•BCS•BEQ»BIT•BMI•BNE•BPL•BRK r / C . B V S . C L C • C L D . C L I , C L V 
9010 D R T R C M P . C P X • C P Y . D E C • D E X • D E Y . E O R • I N C . I N X , I N V. I M P , J S R L D R . L D X . L D V 1 . S R , N O P 
9020 DRTROPfl . PHfi • PHF P U R . P L P • POL, R O P . R T I . PTS> ? B C , S E C , ?ED . <?E I • 5TR - S T X . S T Y , TAX 
9830 DATRTRV T S X T X R T X S fVf t ,?9? 
9040 D A T A ! . 2 . 1 • 0 0 , 1 , 1 , 1 . 2 , 2 > 1 , 2 • 1 

And you thought 
EL it was just a movie! 

Coming soon to save the computer world! 

c 1984 COLUMBIA PICTURES 

iAcWisioN 
Your computer was made for us. 
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mm 

IWfyucan 

W profit*0" 
4 Lr success • • I * 

RD2 OF MIDNIGHT* 
e -thinkingpersons 
computer game Adventurer, 

Psytron-An 
enormous program 

Crash. 



PSYTRON. SPECTRUM & COMODORE 64 
LORDS OF MIDNIGHT. SPECTRUM 
DOOMDARKS REVENGE. SPECTRUM 
PSI WARRIOR. SPECTRUM 
MYCHESS JJ. COMODORE 64 
Mr. ROBOT. COMODORE 64 
AZTEC. COMODORE 64 
ANKH. COMODORE 64 

BEYOND 
ORDERUNE 01837 2899 

B E Y O N D , Competition House, Farndon, Market Harborough. Leicestershire L£ 19 9NR 



Unique technology: British made 
laminated glass, aspherically curved 

Contrast Enhancement Antiglare Filter. 
Up to now, contrast-enhancing filters 

have always been flat—and so has their 
performance, because the screen of your 
TV, monitor or VDU is curved. 

Up to now, most filters have been 
plastic — because it takes mindbending 
technology to bend optical-quality 
laminated glass. 

Up to now, filters have 
been expensive — awkward 
production techniques 
have meant price 
tags from around 
£50 to well over £100. 

Forget all that: 
the Romag CEAF is here. 
British designed and 
manufactured by space age military 
technologists, CEAF is profiled to fit 
your display screen, giving you the 
ultimate in contrast enhancement and 
antiglare performance. For under £20, 
this first generation of eye-friendly 
filters diffuses all specular reflections, 
gives sharper image clarity from edge to 
edge of the screen and greatly enhances 
display colours. 

Mounted and removed in seconds by 
invisible velcro fastenings, the anti-
static, anti-shatter CEAF is a major step 
forward in the operational safety of 

computer displays-unprotected screens 
can cause blurred vision, watery and 
itchy eyes, headaches and (according to 
such authorities as the Institute of 
Ophthalmology) even permanent 
changes in eyesight. 

Scratch-resistant, durable and easily 
cleaned without expensive sprays and 

agents, 9", 12" and 14" 
CEAFS are available from 
leading retailers at only 
£19.95 including VAT. 

Or fill in the Freepost 
coupon and your 

CEAF will be despatched 
within 48 hours. Orders 
can also be placed around 

the clock by phoning the CEAF 
Department on (091) 414 5511, quoting 
your Access Card number. For other 
screen sizes, please ring or write — 
the CEAF prices for 'specials' would be 
considered very competitive.... if there 
was any competition! 

P ro ROMAG, FREEPOST.CEAF Dept. YC, 
Blaydon on Tyne, Tyne & Wear NE214BR. 
Telephone: (091) 414 5511. 

ROAD FROG by courtesy of Ocean Software. MIA <628 

M y T V / M o n i t o r / V D U i s : 

(model) _ 

M y Compute r is: 

Please send me: 

(make) 

(size) 

.(make/model) 

.9" C E A F ( s ) 

.12" C E A F ( s ) 

.14" C E A F ( s ) 
at £19.95 each. inc. P&P . 

I enclose cheque/P.O. N o 

for £ made payable to R O M A G . 

O R M y Acces s C a r d No. is 

N a m e 

A d d r e s s 

Tel:. 

ROMAG 

The filter which eliminates all competition 
CEAF is a Registered Trade Mark. 

• • • • • 



EVERYTHING IS going wrong for Professor 
Hilfe today. First, he leaves his laboratory after 
a bad day's work to get a bite to cat. W h e n he 
returns, it is only to find that he left the power 
on, conncctcd to his experiment. T h e circuitry 
has overheated, and caused his generators to 
fail, sending massive power surges throughout 
the laboratory. T h i s has caused a fire to break 
out, and if that wasn't enough, it has somehow 
caused all his chemical apparatus to come alive! 

But, all is not lost for Hilfe. For the main 
pieces of his pride and joy, Frankie his robot, 
are still intact, although scattered around. I f he 
could just manage to carry each piece, onft, a1 

time to Frankie's bed then his life's work might 
be saved. But will it all end there? Y o u have to 
guide Professor Hilfe around his laboratory^ 
avoiding Barmy Bunscns, Crazy Corneals, 
Terrible Test-tubes and the like, taking one 
part o f Frankie at a time to his bed. 

I have written a special loader for typing in 
the hex codes, which are extensively check-
summed. Another problem created in the 
writing o f this program, is that the code isn't all 
in one place. I n fact roughly two-thirds o f it is 
above R A M t o p , and the rest below: 3 K in a 
Rem line and a farther 118 bytes crammed into 
the printer buffer. For this reason, we will have 
to modify the hex loader twice to put the code 
in place. 

So, first things first. It is best to have at least 
one totally blank short tape on which to put the 
finished product, and another on which to store 
the hexloaders and half-finished efforts. I shall 
now detail the procedure step by step: 

Madness in the lab with 
David Aspinall's 
Spectrum. 

SIMPLEX 
1 .Type in the loader program for the 

finished game, but don't run it. Save this at the 
beginning of your blank tape, using 

SAVE "ALIQUID" LINE 1 
2. N e w the computer, type 

C L E A R 26969 
and enter the first v e r i on o f the hexloader. 
Save this on another t; pe. 

3. N o w start typing in the main bulk o f the 
machine codc, from D u m p 1. I f at any time you 
wish to stop and start again later, type 5 and 
then save the program on the other, non-final-
ised tape. Enter the hex digits one row at a time 

Loader program for finished games. 
1 0 B O R D E R 

L E A P 2 6 9 " 
0 . . P A P E R O I N K 
P R I N T I N K 7 : A T 

; A T 3 . 1 0 I N K f . " P L E A S E W A I T " ; "AT 
0 . 0 L O A D " " C O D E L O A D " " C O D E 

L O A D " " 

The hexloader. 
5 D E F F N H<MS> = 1 6 * i C O D E H J l i j 

- i 8 - : 7 AND > " 9 " ) J + C G D E H S - 2 
' - A S - 17 AND H® ',2 • " 9 " ) 

10 - O P M = 2 6 9 7 0 3 2 7 5 7 S T E P 3 
1 2 P P I N T N: L E T C = G : P O K E 2 3 6 

5 3 , S I N P U T L I N E H $ 
14 I F M$ = " 5 " T H E N GO T O 1 0 0 
18 I F H ® 3 " E " T H E N S T O P 
2 0 I F ;_EN H S 1 3 T H E N P R I N T 

E R R O R " S E E P . 1 . - 1 0 GO T O 1 2 
2 2 F O R f i « 0 T O 7 
24. P O K E N + M ^ N H'.M® <M«-2-rl T O M 

• 2 + 2 • ) L E T C - C " P E E K IN+M) 
2 5 P R I N T — $ ( M * 2 + l TQ M * 2 + 2 

2 3 N E X T M 
3 0 I F F N H . H 5 1 . 1 7 T O 1 8 ) / a C - 2 5 6 

• I N T ( C / 2 5 6 " M E N P R I N T " a " ; M S 1 
7 T O 1 8 ) N E X T N : P R I N T " O . K . 
• " : S T O P 

3 2 P R I N T E P P O R " . B E E P . 1 . 0 
GO T O 1 2 

1 0 0 S f l U E " S O = S R " L I N E 1 2 0 5A-. 
E " A S C O D E 3 0 = A P " C O D E 2 6 9 7 0 , N - 2 
6 9 6 9 

1 1 0 P R I N T ' S A V E D . . . " : S T O P 
1 2 0 R A N D O M I Z E N C L E A R 2 6 9 6 9 L 

QAD " " C O D E L E T N = P E E K 2 3 6 7 0 + 2 5 
6 - f P E E K 2 3 6 7 1 : C L S GO T O 1 2 

The Rem creator. 
10 F O P N = 3 2 6 0 0 T O 3 2 6 - i i R E A D 

A : P O K E N . A N E X T N R A N D O M I Z E 
SC j : : J C ZUT ' • ! ! . W J 1 M — U! 

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

S , 5 4 ; 3 5 5 4 1 4 1 , 3 5 , 5 4 . 1 1 3 5 5 4 
2 3 4 . 1 , 1 3 8 , 1 1 . 3 0 . 6 8 , 3 5 , 1 1 5 , 1 1 . 1 2 0 
, 1 7 7 . 3 2 2 A 3 3 5 5 4 . 1 3 , 2 0 1 

with no spaces, checksum included. T h e listing 
format will be the same as it is here. I f at any 
time a checksum doesn't correspond to the total 
modulus 256 o f the eight other bytes entered, a 
Beep will sound, and you will get the same 
prompt address to enter that row again. 

4. Once you have finished this, the loader 
will end, and you can save the resultant code 
after the loader program on the finalised tape: 

SAVE " M C ' C O D E 26970,5798 
5. N o w edit the following lines of the hex-

loader and change them to: 
10 FOR N = 23363 TO 23481 STEP 8 

100 SAVE "SO FAR" LINE 120 : 
SAVE"XDAT"CODE 23363,118 

120 RANDOMISE N: LOAD""CODE : 
GOTO 12 

6. R u n the hcxloader again, and enter the 
data from D u m p 2, the printer buffer data. 
When this is all correct, type: 

SAVE " X D A T X O D E 23363, 118 
and record on to the finalised tape. 

7. Next, edit the hexloader again: 
10 F O R N = 29800 to 32755 

100 SAVE " A S SO FAR"CODE 29800, 
N — 29799 

120 RANDOMISE N : CLEAR 29799 : LOAD 
""CODE: LETN = PEEK 
2 3 6 7 0 + 256* PEEK 
23671: CLS: GOTO 12 

8. N o w type as a direct command 
' CLEAR 29799: RUN 

and enter the codes from D u m p 3, once again 
use S to save a partly finished version. 

9. After you have finished this, do not save it 
on the finalised tape but the other one, and 
with: 

SAVE"REMLINE"CODE 29800,2955 
10. N o w pull out the plug or otherwise clear 

the computer, and type in the Rem creator 
program; take care with the machine code in 

(continued on page 87) 
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QUALITY CONTROm 
FROM CREATIVLSPARKS 
ON €64 
For those 
who demand 
excellence 

H JAVA JIM 
juid&ftntoJin^mund the screen 

dfyfiMgmffftpQuare holes as he 
I^searches for ancient relics. 

YoWfvJILhave to avoid the lumps 
of sizzt/ffg lava being continually 

shov/PfBd down on Jim from the 
still acqf^Wplcano in this highly 

^^^tPfJginal fun game. 

4 full graphic^Miaction screens. 
JBp levels of play. 

JVgh score feature. 
F^rfoading cassette. 

IN \0Ufifti 
•1. . 

COUNTDOWN 
TO MELTDOVfN 

An amazing graphic 
action adventure game which 

puts you in charge of a team of 
androids trying to reach the core 

of a nuclear reactor before It 
explodes. 

This game has over 2000 rooms to 
be negotiated and every single 

one of them Is in 3DH 
Probably the most exciting 

game yet developed for 
the C-64. 

i i Fast loading cassette. 

r COUNT DOWN TO 

MELTDOWN 

W- BIRD 
r MOTHER Lift 5 A iTHUCCLt 

BIRD MOTHER 
This is a delightfully original 

game which uses nature as the 
setting for a highly compelling 

and challenging game. Guide 
the Bird Mother as she builds 

her nest and raises her young, 
finally protecting them from a 

predator hawk. 

Fast loading cassette. 
The stunning graphics and music 

in Bird Mother are not to be missed. 

WING COMMJU4DER 
This is a highly sophisticated 

flight combat simulator which 
puts you In the pilots seat. 

Highly advanced machine code 
programming has ensured you 

feel every stomach lurching dive 
and roll. 

With 17 separate controls to be 
monitored and several ground 

targets to be defended from the 
attacking enemy bombers. This 
game will stretch your skills to 

their limits. 
Fast loading cassette. 

COMMANDER 

CREATIVE SPARKS 
Available from All good computer software stockists. 

Send me (t ickas required) 

• JAVA JIM TNCE163(C64) £7.95 
• COUNTDOWN TO MELTDOWN TNCE273(C64) £7.95 
• BIRD MOTHER TNCE263(C64) £7.95 
• WING COMMANDER TNCE203(C64) £7.95 
• My local stockist's address 
• Your full list of games 

Game/s at £7.95 each £ ; p 
+ single P&P sum ; 3Qp 
Total to send £ : p 

Method of pa 
By cheque or 
to TECS 

lent 
(no cash) made payable 

• By Access 

• Barclaycard 
or 
Enter card no. 

Sign below 

YC1184 Credit card sales: UK buyers only. 
Response within 2 1 days. 



(continued from page 85) 
the D a t a at l ine 1000 as it i sn ' t c h e c k s u m m e d . 
R u n this , then delete 100 a n d then 10. Y o u 
s h o u l d n o w be s h o w n the l o n g R e m at l ine I 
the mach ine has created — just to save y o u 
s o m e t y p i n g ! T r y to a v o i d press ing E n t e r n o w 
or after reports as y o u ' l l have to s i t t h r o u g h the 

l i s t ing again. T y p e : L O A D " R E M L I N E " C O D E 2 3 7 6 0 
a n d reload the data y o u save earl ier f r o m D u m p 
3. T h e R e m w i l l n o w not l ist p r o p e r l y , a n d 

£ 3 3 5 3 5 7 
2 3 3 7 1 c 5 
£ 3 3 7 5 6 5 
£ 3 3 6 " I f 
2 3 3 5 5 7 4 
2 3 4 0 3 5 5 
2 3 4 1 1 
= 3 4 1 3 
2 3 4 2 7 DC 
2 3 4 3 5 7 0 
2 2 0 - 4 3 6 9 
2 3 * 5 1 ; F 
2 3 * 5 5 2 0 
2 3 4 6 " 6 F 
2 3 4 7 5 5 5 

6 5 £ £ 7 6 7 6 
2 0 6 7 
2 0 6 F 
2 0 S F 
5 4 S B 
i t 6 1 
a C 6 1 

6 5 6 1 
6 5 2 0 
6 5 6 9 
6 6 3 F 

6 3 6 9 
7 2 5 5 
5 5 5 5 

p p 
5 F 
6 6 
6 £ 
S f i 
6 0 
7 3 

7 9 
~ 4 

O ' 
2 0 
5 B 

2 0 0.4 
4 3 6 9 
- A 2 0 
2 0 7 4 
6 5 6 0 
5 B 5 B 
6 5 2 0 
7 4 7 8 
5 5 2 0 
6 F 7 5 
6 9 6 1 
2 0 7 4 
6 3 2 0 
7 4 6 1 
F F 0 0 

5 F 6 £ = C ' | 
5 C 6 6 = 0 0 
6 F 7 5 «D J 
6 3 6 1 = C c 
F F 4 2 a " ' 
S B 5 5 = : = 
6 1 7 i = 5 0 
F F 5 0 = W E 
7 4 - 3 = 1 
7 2 £ 0 = E A 
6 C 7 2 = 5 0 
6 3 6 5 = H _ 
7 3 6." =8© 
5 2 5 0 = 0 * 
0 0 C O S ' S 

Dump 2. 

s h o u l d have 1 R e m D a c o d e at the top. T y p e 

l ine 10 i n , as be low: 
10 R A N D O M I S E U S R 2 3 7 6 2 

a n d n o w save the completed p r o g r a m o n the 

finalised tape after ' X d a t ' , u s i n g : 
S A V E " A L L . M A I N " L I N E 10 

11. N o w clear the c o m p u t e r , r e w i n d the tape 
a n d test it all. 

I f anyone w h o does not fancy t y p i n g i n the 
p r o g r a m w o u l d l i ke a tape o f i t , I can s u p p l y 
them at £ 3 each so l o n g as y o u write y o u r 
address c lear ly , f r o m 16 V i k i n g W a y , P i l g r i m s 
H a t c h , B r e n t w o o d , E s s e x , C M 15 9 H X . 

Dump 1. 
26 970 
2 5375 
26926 
£699* 
I ' o o ; 
87010 
27013 
aroae 

a r c s J 
£-os5 
2^084 
£-074 
£"03i 
270- 0 
2?*9 5 
27106 
27 H A 
27122 
27130 
27138 
27146 
27154 
£-162 
27170 
37175 
2 - i a e 
2~202 
2-210 
27218 
27228 
2-234 
27242 
27250 
2-255 
27266 
£-274 
27532 
27290 
27295 
2-306 
2731A 
27322 
2-330 
2733* 
2-348 
27354 
27382 
27370 
27373 
27306 
27394 
27402 
27410 
2741 a 
27428 
2-434 
27442 
2745? 
2745S 
2746c 
27474 
2745c 
2-450 
2-483 
27506 
27514 
2-522 
27530 
27535 
2-546 
2-554 
2-562 
27570-
2-573 
27566 
27594 
2-60£ 
27610 
27619 
2-628 
27834 
27642 
27650 
2765C 
2766s 
27674 
27632 
2-630 
2 -69 = 
27706 
27714 
2 7722 
2'*730 
- - 7 3 3 
27746 
27754 
27762 
27770 
27773 
2-736 
27794 
2-302 
27310 
27813 
§7 fee 
27 3 J 4 
2-S4£ 
27880 
27«e: 
2736; 
273-4 
2-352 
2 7^90 
2—39c 
27905 
27914 
2-922 
27530 
2-933 
27946 
2-S54 
27962 

00 35 
45 3A 
30 30 
2 : 11 
10 08 
20 3* 
30 20 

00 .V* 

10 J? 
41 3w 
10 06 
5D 10 
02 23 
t i 24 FF 
13 01 64 
30 30 30 

05 13 

53 43 
20 30 
10 06 
04 25 
64 72 

30 3 0 30 30 
13 00 10 06 
55 10 06 11 

20 2E 
36 20 
01 10 

3C 11 02 10 
11 00 
05 20 

36 36 
11 

00 64 
30 30 
0C- 17 
20 3B 
30 30 
72 61 
30 30 
OS 00 
30 30 
00 00 
46 54 
54 49 
00 00 
SB 56 
62 6* 
12 00 
20 6e 
86 20 
63 i S 
01 11 
83 65 
60 75 
63 65 
73 20 
30 20 
69 -2 
58 58 
20 20 
4* - S 
45 
52 45 
40 6 -
40 04 
40 66 
50 A7 
40 20 
43 oa 
43 ef 
so E I 
50 A7 
5= 23 se 7» 
26 OS 
5 - SA 
26 03 
19 22 
ES £9 
E l 5E 
90 -0 
56 23 

68 to 
S£ 
-o 

61 20 
31 30 
00 00 
20 20 
38 30 
64 72 
30 30 
17 08 
3A 30 
30 oo 
61 20 
30 32 
:3 01 
4C 20 
33 3* 
12 01 
20 68 
64 20 

CO 
C9 E5 
£f C B 

10 
72 
30 

13 3£> 
-2 61 
30 30 
OB 00 
30 30 
00 00 
20 20 
34 3 0 
64 -2 
30 30 
10 07 
52 4F 
4F AE 
13 01 
5P SB 
61 72 
20 tfi 
65 80 
6M SF 
20 00 
05 20 
20 65 
73 £9 
6E 20 
20 20 
20 20 
** C 4 
SB 56 
20 
20 4 1 
20 46 

76 
50 -7 
50 1A 
4 c 73 
43 27 
=0 31 
45 14 
40 - 3 
42 FO 
40 5* 
7C S6 
E l C9 
s i ob 
: i oc 
2c 05 
01 SB 
11 ss 
23 56 
CO AB 6B E l 
E5 SB 11 SO 
61 5E 23 56 
30 ?0 CO AB 
se 23 ES s s 13B «e E l 55 
11 - 0 -0 CO 
7C £6 16 ce 
2 C 38 53 67 

01 I F 00 
24 
34 

tfl 
7C 
75 
00 
20 
6E 
63 
70 7a 
20 20 
20 64 
20 6S 
58 58 
4F 43 
20 50 
41 43 
FF E l 
SO 50 
so A I 
4 3 ON 
48 aa 
50 A3 
43 43 
40 60 
46 06 
40 E5 
I F 67 
3* OA 
6 B 131 
oc? 
30 
SE 
6F 
23 

CC 
23 
23 
CO 
E5 

H 
04 
AC I 
20 6" 
06 04 
F9 C» 
=3 : i 
10 «0 

00 
- 3 
OS 
25 

a J 
77 61 24 
1A AE - 7 
35 20 £F 
67 05 04 
10 FO 70 
7C 06 06 

13 24 
36 04 
I f l AE 
E5 05 
01 51 

C. m 
03 
2a 
08 • 
41 22 
00 3C 
FO A7 
E5 09 
3C 47 
a - so 
21 23 
66 13 
F6 C9 
i a f e 
26 00 
-5 15 

77 24 
85 i f 
21 34 
11 53 
07 06 
C I 35 
10 " i 
i s es 
I S EE 
11 OC 
OE 05 
CO B4 
10 FB 
15 CO 
20 07 
35 23 
60 3E 

06 11 
3a 0* 
58 2C 
00 24 
05 SB 
47 21 
EO 52 
01 —C 
21 00 
52 11 
41 Z 9 
2 3 3-9 
3E = * "F C 3 
29 29 
ES E l 
- 7 24 
C6 20 
7- 24 
13 CC 
j l OA 
cp 18 
00 3E 
03 4E 
0= - c 

3 : .s 
3E 02 
3fi O A 
09 18 
35 33 
or 23 S4 80 
1C 1C 
0 - 14 

ES 
E l 
-0 
19 
53 
I F 
24 
13 _ 
36 04 
i a as 
r e 
67 o6 
10 F9 
7C 06 
77 24 
C5 CO 
23 23 
03 55 
01 
SB 
70 
7C 
70 
00 
11 
09 
00 
80 
E l 
32 
13 

00 
32 
PE "E 
09 
00 
F9 
11 
19 
70 
oe 
24 
o -
03 

29 EB 
E5 oe 
13 10 

06 
10 
5C 
3C 
21 
07 

3E 
15 
a o 
CO 
14 

4F 52 *S9 
30 30=9= 
11 02*53 
26 2~=9e 

61 20*3: 
31 30«-S 
29 2A*CC 02 BC'Ci 
2" 10*C2 
11 02*24 

•07 44a-g 
Oe £0*9B 
40 5C >40 
06 11*09 
21 
05 00*7C 
20 3A*C5 
30 3 0 = i l 
1 - 0c *61 
3a 30»E1 
30 00*65 
61 20*83 
30 38=50 
00 64=P3 
30 30c"3 
00 17=25 
20 3a=es 
30 30.52 
43 4^-r -
4F 50 » >5 
10 06*3 3 
20 6S.CC 
65 79*05 
00 00*42 
56 58*08 74 6*«23 
74 69=30 
00 io=2A 
70 61 = 55 
73 20=82 
20 74=15 
65 73*15 
20 20=53 
65 73 *0C 
65 
SB 20*90 
20 4E =64 
4F 5-*41 
AC 55=23 
40 FO*aa 
40 71=oc 
40 B0«9C 
50 14=13 
40 B4rOC 
45 BB®E4 
48 5S =0C 
50 71*04, 
50 13 *2C 
2a 03>48 
22 09.90 
SB 30*5F 
03 21=00 
2F 05*05 
01 19=95 
56 23=91 
ae 6 r = i e 
EB 11-63 
SE 23*32 
70 C0«24 
23 ES«C6 
6B £1*80 
11 70*53 
23 S6=0e 
as 65 =5F 
i r CB*EO 
3E 46=32 
35 77.B1 
24 06=11 
10 F9 .33 
7C 06*60 
77 13 *CB 
6F 30*3E 

i a . £ » 
•36«ae 
6 - . 3 3 

13 10*90 
85 03=3e 
23 23 »F2 
35 C0=30 
CO 85=35 
03 5e*lF 
oa ae*sE 
oa 23 <06 
11 06«30 
19 1Ci.CC 
-0 19*78 
06 00=^5 
i o Fo*ca 
19 ES .22 
06 ia=65 
09 10=49 
5B C5"55 
£? 6F=1B 
21 FF.aC 04 ia*69 
F8 S I = 32 
04 1A*0B 
F3 E l*32 
59 C0*7fl 
20 05*04 
2C 6Fa££ 
3E 06=3 2 
07 CB*24 
20 0~=03 
20 E9=7e 
23 0-«"4 
23 OS*C* 
OE 11-73 
53 I4*pa 
20 07*20 
15 15*69 
60 35*25 84 60=39 CO E4 .F5 

2 ? V e 279>e B4 80 3E 2 ? V e 279>e 60 3£ 94 60 5= 
2-954 3A oa = ? 
25002 11 10 1C 23010 11 0" 11 23013 3 E 0 - 32 
28026 IF 16 CO 28034 *F SC 3E 
33042 36 00 3fi 
25050 15 07 AF 
24055 36 ""2 CO 
3 5055 or SC I S 

36 5 3 s £5352 5 3 C9 3E 
25033 = = a = oa 
23105 C5 21 CO 25114 55 •31 - A 
29122 13 03 PC 
23130 ap 03 F2 
26135 3E OF 32 29146 3£ 01 ft *> 
28 ISA 11 OA 

16 
•F 
84 

25152 
£ A • — = 

25136 
23 154 
25202 
2 1 2 1 0 

25225 
i . ' i : : 
25242 
23250 
23255 

: r 
01 

69 40 

5S 21 
05 r« 
4: i s 
01 30 
28 »5 
20 "1 
0 - 15 

i a "6 
oo 
C9 ap 
o o 3a 
a7 30 
C5 . a 

2=252 2= 
23290 -0 
25255 36 
26 308 23314 

:= 6s 

: - oo 

04 
70 
05 

10 10 C! 

£3354 
28382 - ; 

. : . -
2 = 402 it 4 10 
25415 
23425 
25434 
26442 

25466 
25474 
23432 
26490 
23493 
26506 
23514 
28522 
28530 
28533 
26546 
23554 
29562 
255-0 
23578 
29536 
23594 
23602 
25610 
23618 
26626 
26634 
28642 
26850 
28680 
2 8 6 6 6 
25674 
29682 
23690 
23693 
23706 
28714 
23 722 
28730 
28708 
28746 
28754 
28762 
28770 
23773 
26786 
23704 
23302 
2 6 8 1 0 
23618 
23036 
26634 
28642 
28950 
26853 
28366 

23332 
28990 
23906 
28914 
29922 
28930 
23938 
23946 
29954 
23962 
29970 

47 2 : 

06 00 
36 03 
00 00 
30 41 
9E 45 
02 09 
73 F9 
30 31 
30 61 
03 F9 
90 09 
90 49 
62 01 
FF »»F 
10 41 
92 49 
92 49 
62 05 
30 41 
FE 4? 
02 41 
73 4F 
32 41 
30 01 
OF »F 
02 02 
oa 09 
50 50 
40 40 
06 06 
00 00 
00 00 
SO 10 
00 00 
10 03 
08 10 
00 00 
02 02 
«4 22 
42 44 
40 40 
02 Ol 
64 CO 
29 00 
40 so 
7F 7F 
FE FO 
7F FF 
FE FC 
I F 3E 
F8 73 
oa oc 
8ft 6C 
EC CO 
20 £0 
20 20 
20 EO 
30 EO 
20 20 
SO BO 
OA 0a 
04 04 
OE OE 
oa O E 
02 02 
OE OE 
OA Of 

3£ 0 

O- 14 
1C 1C 
07 CO 
29 19 
CO B4 
72 CO 
SC 18 
60 3E 
07 3£ 
07 10 
3E l i 
6E 
21 FF 
00 6£ 
07 
CE SA 
06 OS 
09 09 
11 00 
73 81 
10 £2 53 c : 
3E OS 
CO 65 
6E 21 
07 32 
40 6E 
CO AF 
16 32 
44 73 
01 -4 
CO CO 
76 32 
03 SC 
-6 OS 

F£ 

CO 6 4 = " -
1C C0*C-3 
ae 60=49 
14 1C.4E 
60 3E«ae 
65 6E*M 
34 11.6" 
16 32 *A9 
01 07=28 
FB 3E«F i 

11=A5 
- s 22=3-
22 36=.= 
e7 79 *1C 
21 44=45 
OE 00=2-
09 0 9 . c a 
00 ia*p-
20 F?«2» 
F3 C9*E' 
AF 0C=»1 
32 43*00 
6E 11=64 
02 - 5 * i 5 

56*13 
C3 35=91 
00 3E==9 
10 5C » " 
•a - 4 . 5 3 
CO 65 a BP 
00 3 E , : ; 
7« 3 ' ' 
09 SC=3F 
- E 6 i « : f 
- 3 S l=32 
FF C6=CC 

B = r c 07 32=6 7 
- C 3 = 2F - c - 5 -~ 5 5 * 5 ~ £ r = 4 A 
30 2 c 01 - 0 ~3 j ; -
"C- 3 s 00 - — 70 ! = 74 
— 9 3 . £5 01 70*17 C7 £ 3 03 70 C6=92 : s < - 70 2: • OA _ 0 r- 25 4H 05 *26 
- m FC 96 =0E 
r . 4 7 1A - M 2"" = 25 
— ~ i 13 l f i - - .—£ =. A ? 7 3E Oc 93 , = 4F - s £ 7 10 FC E5 - _ • 

20 ? 3 E5 I F£ = A5 
£ . c « 30 C7 ' = 3S 
= - C - "3 C6 2 3 ' =E0 
7 3 ; 0 3 X — ̂  2 = 59 .A S i 77 • * 2C •37 . 3 0 c SC •"G ES «F5 
li 0 — 24 Eg = 55 r£ 33 7C 

i » 30 
E i 00 

32 01 
32 40 
90 i E 
31 0C 
F9 2C 
31 OC 
90 OF 
93 F9 
92 09 
90 41 
FF FF 
32 03 
92 49 
90 41 
9F *3 
32 01 
32 40 
F2 I E 
32 4C 
9E 4C 
80 OC 
FF 01 
02 00 
04 00 
20 80 
40 30 
03 02 
3C 40 
21 00 
90 OA 
oo 4a OF 52 
FO 50 
00 02 
02 11 
22 38 
44 40 
40 02 
00 22 
30 44 
03 40 
00 00 
I F 03 
I F 00 
FF FC 
98 3F 
3C FC 
3C 00 
00 00 
00 EO 
40 40 
30 30 
EO ao 
90 EO 
AO AO 
20 EO 
AO f 0 
OA OA 
OE OE 
02 OE 
02 02 
OE OE 
02 02 
OA OA 

30 41 
02 45 
72 09 
30 81 
3C 9F 
30 81 
FC 09 
9F C9 
90 49 
92 01 
FF FF 
10 41 
92 49 
33 09 
9F F9 
30 41 
02 41 
-2 4F 
32 41 
33 79 
30 01 
03 02 
07 08 
EC 10 
40 40 
00 00 
06 02 
60 40 
00 00 
53 62 
2a 2C 
74 54 
4A 46 
02 02 
11 22 
36 44 
40 40 
02 02 
26 1C 
64 36 
40 40 
7C 7F 
09 32 
00 00 
FC FC 
3F IF 
FC F0 
OC OA 
4C AA 
AO AO 
40 40 
E0 EO 
AC EO 
20 20 
EO EO 
AO EO 
20 20 
OE OC 
02 0£ 
02 02 
02 OE 
08 OE 
02 02 
OE OE 

£6 
EF -3*04 
00 00*36 
32 o : = - = 
92 75=10 
90 40=3 4 
9F CE=C1 
31 03*37 
31 0C.4E 
9F CO.4E 
90 09*20 
92 09*29 
60 41.OE 
FF FF .C5 
32 05=34 
32 49*0-
92 49»6C 
90 41=03 
32 01-35 
92 - F = i e 
92 40.OE 
F2 4E-54 
32 4C*00 
90 OC *94 
FF FO.OO 
02 02*16 
OA 09*27 
50 10-67 
40 40-i30 
00 01=C1 
?C 80 slC 
3E 01=A5 
00 3 0 - a ; 
1C 00=C-A 
20 20«£0 
04 04.49 
33 00 >20 
02 02 *0A 
22 22 *SE 
44 44.64 
40 4O=0A 
02 02c3A 
OC 7C*EF 
30 3E = 72 
40 40>69 
7F 7F =99 
FC F1 *40 
01 07*15 
FE FE *60 
OF 1F.50 
FO F9*71 
OC OA =0C 
AA CA*30 
AO AO =?r 
EO £0=60 
20 e««co 
20 20>30 
EO EO =60 
30 30.AO 
AO AO.00 
20 OE'AE 
04 04*4A 
03 06=44 
OE OA.48 
03 0£=42 
OA CAx4A 
02 OE-34 
OA 0E=60 

28973 
23986 
26934 
29002 
39010 
29019 
29036 
20034 
29042 
23050 
29053 
29066 
29074 
29092 
29030 
29093 
29114 
29122 
29130 
29133 
39148 
29154 
29162 
29170 
23173 
25196 
29194 
29202 
25210 
29216 
29326 
29234 
29342 
2525C 
29255 
29266 
29274 
29232 
2 5290 
29295 
29306 
29314 
29322 
29330 
29338 
£ 5346 
25354 
29362 
29370 
293-3 
29366 
29394 
29402 
29410 
29413 
39436 
20434 
29442 
29450 
29453 
29465 
25474 
29432 
29490 
29499 
29505 
29514 
29522 
29530 
29533 
29545 
29554 
29562 
255-0 
295-8 
29594 
29602 
29610 
296 15 
29626 
29634 
2964 2 
2 0 6 8 0 
29655 
25665 
296-4 
25632 
29650 
29695 
29706 
20714 
25722 
29730 
29733 
29746 
29-54 
29762 
297-0. 
29~-5 
29738 
BO 79 4 
25302 
29310 
23913 
29325 
29534 
29642 
2 5550 

02 02 
01 63 
01 98 
oe I F 
00 FO 
o: 92 
01 67 
06 I F 
10 00 
30 01 
CO 03 
CA Of 
FC 00 
00 03 
CO 03 
40 03 
FC 00 
3E 07 
3E 16 
E8 75 
£0 00 
60 71 
F6 2C 
3£ OF 
O E ao 
20 02 
20 10 
88 35 
F9 00 
40 02 
10 OE 
BC 3E 
00 CO 
44 00 
AO 01 
30 1C 
00 00 
00 21 
00 03 
70 00 
05 00 20 4F 
44 20 
5B 58 
4C 41 
52 59 
45 45 
54 76 
48 41 
4E 20 
76 7C 
06 FF 
20 43 
20 44 
49 20 
45 20 
49 49 
45 45 
05 03 
53 33 
33 
70 30 
73- 20 
20 6P 
20 61 
00 FF 
64 65 
-O -2 
72 20 
20 20 
6* 20 
62 5F 
60 20 
68 61 
73 65 
69 72 
72 20 
20 20 
e i 74 
69 6C 
43 69 
20 63 
74 6F 
68 69 
62 20 
67 65 

8F 
65 
59 

02 
41 
19 
F9 
00 
E l FS OF 
CO 
CO 
50 
oo 
50 
CO 
CC 
00 
8E 
2C 
FO 
00 
EO 
73 
1A 
00 
40 
70 
FC 
00 
40 
oe EC 
00 
34 
CO 
00 
00 
00 
50 
3® 
00 
56 
4C 
FF 
42 
20 
4E 
-5 
58 
42 
7B C F 
7E 7F 
16 00 
20 51 
20 20 
4D 20 
59 16 
4C 46 
4C 50 
10 05 
33 20 
33 16 
-2 20 
20 20 

• 20 72 
06 - 0 
66 
69 
61 
69 
: : 
68 

03 
03 
00 
OF 
3E 
59 
00 
79 
3E 
00 
CO 
02 
11 
3F 
00 
02 
10 
3F 
00 
01 
03 
33 
00 
l O 
01 
00 
47 
45 
55 
59 
4F 
45 
20 
FF 
45 

20 
60 
6F 
9C 
74 63 
73 20 
41 4£ 
65 20 
72 65 
-4 60 
20 77 
"6 65 
6C 6C 
65 63 
51 6E 
«r 7 i 
46 49 
44 59 
45 41 
SO 20 
7£ 78 

»555 6E 64 

74 
55 
63 
20 
6F 
65 
86 
20 T 
69 74 
63 65 OC 74 60 es 20 4B f 1 
64 
20 
69 
20 
6 = 
20 
55 
6F 
45 
OC or » 
43 
CC 
45 

FB 60 A I 3a 
F1 30 
10 03 
F9 60 
29 32 
31 60 
10 P0 
00 01 
40 93 
CO 03 
00 I F 
00 02 
40 03 
CO 03 
02 I F 
00 04 
OE OF 
7C 34 
80 71 
00 10 
FO 63 
5C 16 
9E 07 
00 04 
40 OA 
09 17 
EC I F 
00 00 
40 02 
89 I F 
re 38 
00 00 
OS 01 
30 07 
00 70 
00 1C 
30 03 
CO 00 
1C 00 
41 40 
52 F" 
43 46 
4P 55 
52 41 
41 53 
42 55 
59 4r 
20 42 
52 45 
07 10 
30 91 
01 41 
20 55 
2C 20 
50 30 
04 03 
45 5F 
45 52 
83 33 
03 53 
02 01 
65 20 
73 20 
20 73 
20 74 
02 4 -
6F 6» 
65 73 
6C 66 
72 6F 
73 20 74 6P 
69 63 
65 65 
6F 6£ 
61 66 
73- 2.' 
65 6E 
73 20 
59 00 
6F 6E 
6E 63 
61 76 
20 20 
20 74 
55 69 
74 20 
70 20 
20 55 
6E 61 
51 6C 
70 61 
66 20 
45 20 
61 74 
61 62 60 6C 63 20 8F 

t s f s : 23574 
29952 
23690 
29553 
25905 
29914 
29922 
29330 
29935 
£9946 
2 595 • 
29982 
299-0 

2C sr 44 4 F 20 20 SO 20 46 5 i 
45 47 

55 6S 
i » 20 
10 05 
20 20 

<£ 
2 0 
6F 

AP 
6 6 20 5 1 - 5 54 

64 
•: 

i t 
74 20 
6E 64 
74 65 
46 52 4 
53 20 
13 01 
20 43 
4C 46 45 
13 00 
20 51 
20 6-5 
5: 6E 
0 0 2 0 2 i 
61 65 5; 

20 4C 

06 30=03 
41 90.43 
01 60=13 
OP 03=54 
06 8o.ee-
11 30*55 
01 60-07 
10 00=35 
0 0 0 1 = 2 1 
CO 03*49 
CA 03=10 
F9 3F=45 
30 03=51 
CO 03.58 
CO 03*06 
FB 3F.3P 
0 9 0 6 * 0 E 
IE 10.1A 
58 6C»32 
£0 70=1A 
20 71=3: 
F O 7 C * E e 
34 IB =95 
3f, ©-.AA 
oo 02=:A 
40 06 =F0 
F8 3P*07 
BC OO=E* 
20 04*1C 
20 04.£A 
£3 if l >E0 
F8 1P.73 
39 00=33 
10 00=83 
00 0E»F3 
03 60=24 
00 ££=:•£ 
80 05 *3E 
EC 00=24 
OE 00.02 
45 20*4 0 
42 A1*0E 
5B 58*49 
52 20*24 
54 AF=5A 
20 4£c09 
5 2 4 E = 2 F 
55 20=66 
A5 A5•10 
54 7 8 = - -
01 20.A5 
20 1C=4-
20 4C=C9 
20 45*B5 
53 20»57 
4C 20*S2 
10 06 »FS 
53 20=3e 
53 16*29 
33 63 =2E 
33 33=SS 
10 05=5-
- 3 20.3a 
20 74s»a 
20 74*=5 
16 Of *C3 
75 69.4-
72 20»C9 
73 6F»7' 
65 20*5a 
75 6S.35 
6C 61=95 
72 79*72 
63 20=83 
6E 20.=6 
20 66»CF 
74 er=oo 
20 23*36 
65 7 2 . - 1 
66 61*10 
20 20*46 
6C 79*06 
65 20«A. 
65 20*f2 
6C 81=71 
6F 20*51 
73 20=34 
74 6F=29 
63 69*8a 
6E 65 =3E 
74 65*72 
6C 20*6E 
72 74*18 
46 52*40 
61 -2*58 
-4 65>09 
6P 75=02 
55 6 5 * : : 63 61=31 
63 6F«J-0 
-4 68*10 
20 -4*89 
65 60«FF 
• l A E U A 
42 45*32 
SO 43*69 
45 AC »1 — 

76 «5 3 
10 05 > 39 
20 « : = ; ? 
6» 7£=5A 64 20=:= 

6E 6 4 
OC OC 
73 -3 
20 74 
20 4! 
6C 64 
66 20 

20 =02 XI st '• 
52 » = » 
OlaSE 
73 *E0 

cC - -

6F 20»5 
20 74s9 
20 F»=S 
20 20*1 
20 =00 

2393e 
25994 
30002 
30010 
30015 
30025 
30034 
30042 
30050 
~ 3 3 = s 

3335 = 
3 0 0 - i 
30032 
30090 
3009: 
30106 
30114 
30122 

0 
30139 
30146 
30154 
30162 
30170 
30179 
30135 
30194 
30202 
3C310 
30215 
30226 
30234 
30242 
30250 
30253 
3B26S 
30274 
30232 
3C290 
30293 
30304 
30314 
30322 
30330 
30333 
30346 
3C3S4 
30362 
3037O 
30379 
30386 
30394 
30A 02 
3C410 
30413 
30425 
30434 
30442 
30450 
30453 
30466 
304 7A 30432 
30*90 
30499 
30506 
30514 
30522 
30530 
30533 
30546 
30554 
30562 
3C570 
30878 
30596 
30594 
3C502 
30610 
30619 
30626 
30834 
306A2 
30650 
30655 
30666 
30674 
30692 
30690 
30695 
30706 
30714 
30722 
30730 
30738 
30746 
30754 
30762 
30770 
30779 
30786 
20794 
30502 
30310 
3C316 
30926 
30634 
30342 
30850 
30853 
30866 
30e74 
30562 
30890 
30893 
30906 
3091A 
30922 
.'093 3 
30 939 
-0346 
3C954 
30962 
.0370 

74 02 

2 0 21 

C l 
01 

— 7e 
FB 76 

02 

- - : : i f 
20 3a z : J * mr s a 
54 SE 33 3a aa 20 
20 33 :3 
;A 20 ra 
33 6A £0 
5a »E 3C 
sO 5C 3C 

a zz =3 5A 
55 20 20 
3A 20 £0 
i>.' a 0 2 0 

£0 20 J >3 
33 33 53 
83 33 33 
33 iO 07 
23 46 2 3 
3F SF 16 
23 46 23 
50 65 09 
4" C5 E5 
:•£ 7F 3-e 
01 
03 
C l 05 
A l 
01 £1 C l 
03 OF 11 
6A 06 07 
09 2: „'i 
03 OS 53 
C6 04 OA 
09 20 03 
04 35 11 
6A 06 07 
03 57 03 
03 OP 11 
6a 06 07 
07 35 02 
02 13 6A 
30 04 08 
05 OC 02 
02 15 09 
30 04 08 
07 74 
02 11 
B3 05 03 
OA C5 02 

13 30 
11 05 09 
OA CS 02 
0 2 1 1 : d 
C4 C3 CO 
OB F1 02 
02 11 50 
C 4 03 00 
OS 57 03 
03 OF 34 
B3 05 09 
OB 57 03 
03 CO B3 
B3 0? 08 
05 3: 
0 2 1 1 
83 05 09 
03 CS 02 
02 1 - 30 
30 04 OS 
0-3 C5 02 
01 IB C4 
C4 03 00 
03 CS 02 
01 10 57 
37 03 OE 
oe cs 02 01 33 33 
CS 02 11 
03 CS 02 
02 16 30 
30 04 09 
00 CF 01 
01 I F 20 
57 03 OE 
00 99 01 
02 17 30 
30 04 08 
OB 20 02 
02 17 30 
11 OS 09 
03 P I 02 
02 11 63 
60 05 09 
09 20 03 
02 17 30 
30 04 OB 
11 51 01 

10 57 
03 OE 
CF 01 
I F 20 
03 OE 
99 01 

35 92 
20 52 
W : -SA 8A 3A JA 3A 

2'3 3C.3 3 

- . 3A»E; 
SA «£==? 
3£ 33=?E 
3a =A=£A 
SC 5 3 . 5 -
20 20=3" 
20 20-5a 
20 2 0 * 0 0 
2 0 2 0 * 6 2 
20 2 0 * 0 0 
33 33*85 
__ 63*13 
33 3 3»13 
P3 C5=C-4 

a - . = i 
H £ ! = •*= 16 0 0 . " I 

3A oo=sa 
55 03=A£ 
01 23*55 
OS C0«F3 
10 E2*23 
8? P8»a5 
F3 13*93 fp : ; « : ; 
20 02="4 
OB oe 
57 
OF 
06 

OA 
£3 

30 

01 57 
OC 
01 5 7 
Of 
02 17 
30 04 OB 
OB 20 ZZ 
02 17 se-ll 05 09 
08 CS 02 
0 3 00 6 4 
B 4 07 

20 
36 
02 

17 30 
04 OB 

08 
02 
s5 m • 
05 30 CA 
03 W'F 
6A 06 07 
09 20 03 
0 2 1 1 C 6 
Cfl 04 0A 
05 OC 02 

3 C 6 6 * 5 2 
J A 3 A . 4 E 
3a 30 >12 

9 a 6A g j ) < 3 ( 
3 A • £ BC 
S~ 5 A 
3 A sa 
3 A 5 A 
3 A S E 
20 20 
20 20 
20 20 
2 0 20 
20 20 
3 3 8 3 I 
9 3 5 3 8 
5 3 8 3 
FF 00 
7 E SF 
0 0 E 5 0 
5E 23 
60 69 
OS CC 
FE E6 
09 ES 
E l 09 
61 20 
1 0 P C 
E l C l 
05 05 
30 04 
OB 6A 
05 OS 
20 03 
OF 6A 
05 09 
57 03 
OE Cfl 
05 09 
CS 02 
11 30 
06 07 
OC 02 
17 3C 
96 07 
74 02 
13 30 
OA OA 
CS 02 
11 C 4 
04 CB 
CS 02 
11 B3 
04 0A 
7A 02 
1C 11 
04 05 
CA 03 
OE 83 
0 3 00 
20 03 
OE 30 
05 OS 
30 04 
OB A9 
05 03 
CS 02 
11 0 3 
OA OS 
CS 02 
11 B3 
03 00 
C5 02 
11 03 
03 OE 
C5 02 
11 83 
0 2 1 1 
C5 02 
11 B3 
04 OS 
CP 01 
1A CA 
03 CP 
CP 01 
10 57 
04 as 
OC 02 
16 30 
OA CB 
CS 02 
10 OC 
05 03 
74 02 
16 90 
04 oe 
s i 01 
23 C5 
03 OE 
CP 01 
1A C4 
03 OF 
CF 01 
10 57 
04 03 
OC 02 
16 90 
04 OB 
=5 02 
11 B3 
07 Or 
20 02 
10 3C 
OA OS 
30 OA 
OB Aft 
CS 07 
20 03 
OP 30 
OA ca 
AF 02 
17 Aa 

11>E3 
0 - = : i 
03=32 
11 =25 

1 . o - » = -
30 04*A-3 
OE 93.30 
04 OA *4 3 
20 03.*4 
11 09*3-
04 05=31 
-4 02 *-6 
17 B3«37 
04 08*75 
4F 02 >53 
13 6A=54 
04 06=52 
C5 02*73 
l i CS »6F 
03 or=ea 
F1 02.C8 
11 C6*C0 
05 09 *A6 
C5 02*73 
13 3C=AS 
05 05=31 
C5 02 =2£ 
OO 30=39 
OS 08=37 
CS 02=CO 
OF 30=40 
04 0S-C3 
57 03 =EE 
09 ao.33 
08 05.OF 
C5 02»5P 
11 83 =SC 
05 0 3 . as 
OC 02="= 
11 83.EE 
05 03=AS 
CF OlsdE 
11 B3«79 
05 05.A5 
99 01.89 
11 33*10 
05 OS-as 
51 01 *9F 
11 B3.86 
05 03=A5 
20 02*02 
1A CA>53 
03 0O=CE 
39 0 1 . s a 
i a C4.33 
03 0E=2F 
OC 02 *7P 
17 30.CS 
04 Off *E 3 
74 02.E7 
11 B3«B0 
06 06»2A 9C 02-36 
12 11=1A 
OA O E = E £ 
OC 02 = 7F 
23 C5=5f 
0 2 1 1 * 6 0 
93 01.55 
1A C4=33 
03 00 «C£ 
99 01>6a 
1A C4*33 
03 0£»2P 
OC 02=-F 
17 30 eCS 
O A 0 E . £ 3 
74 02=E-
11 E3*SO 
05 os=as 
CA 03 =5C 
16 50*93 
OA 0B*E3 
OC 02 *7F 
OB 09*53 
03 05>0P 
20 03 =CC 
OF 11*C9 
04 09=3C 
"4 02»22 
15 A9=F4 
08 05*63 

(continued on next page) 

Y O U R C O M P U T E R . N O V E M B I R R N * * 



(continued from previous page) 
3 0 9 7 ? 2 0 02 
3 0 9 5 5 OP 6A 
3 0 9 9 4 05 0 9 
3 1 0 0 2 CS S i 
3 1 0 1 0 I I CS 
3 1 0 1 3 OS 07 
3 1 0 2 * 2 0 03 
-102-4 or OA 
3 1 0 4 2 0 4 OA 
3 1 0 3 0 4F 32 
310S? 10 30 
3 1 0 6 s OA OA 

O F 5 A 
06 0 7 
2 C 0 3 
1 1 C 6 
0 4 2 A 
OC 0 2 
O F O A 
0 6 0 7 
7 4 0 2 

C A 

3 1 0 7 4 
ISOS i 

>0 0 3 
O F 3 0 

O A 
:o 

2 1 0 S C OA 0 5 
3 : o s ; 5" 03 
3 1 1 0 5 C E A 9 
3 1 1 1 A OE 0 3 
3 1 1 2 2 C P 0 1 
3 1 1 3 0 I F I C A 
3 1 1 3 9 0 2 1 1 
2 1 I A S OC 0 2 
3 1 I S A I A 8 7 
3 : 1 6 2 OC- O E 
2 1 1 7 0 C C 0 2 
2 1 1 7 5 1 7 2 0 
3 1 1 5 5 0 2 O F 
2 2 I S A A F 0 2 
3 1 2 0 2 1 7 C -
3 1 2 1 0 0 2 0 0 
3 1 2 1 C 7 4 8 2 
3 1 2 2 6 I S C A 
2 1 2 3 A OA OB c a C6 312A2 CS 
3 1 2 5 0 OC. 
3 1 2 3 3 OA 
3 1 2 6 6 C5 _ 
3 1 2 7 * 1 1 6ft 

OS OS 

§ i 

3 1 2 5 0 2 C 
3 1 2 9 3 O F 6 A 
3 1 3 0 5 0 6 2 7 
3121A 11 or 
3 1 3 2 2 OS 6 H 
3 1 2 3 0 0 3 0 9 
3 1 2 3 5 1 1 
3 1 3 A 5 O C 
3 1 3 5 A 0 5 
3 1 2 6 2 

0 ? 

0 9 
I I 0 ? 
0 5 0 9 

, 2 7 5 0 5 0 9 
1 2 6 5 E 2 2 5 
. 3 9 4 O S 5 " 

0 5 0 9 

OF 30 
OA OS 
20 03 
OE AS 
06 03 
57 03 
10 ce 
02 00 
CP 01 
32 o e 
C5 0 2 

0 4 2B 
OC 02 
13 CA 
03 OC 
20 03 
13 30 
03 00 
20 03 
11 ce 
OA OA 
C5 C2 
11 5A 
06 07 
C3 02 
OF 6 A 
05 0 -
23 o : 
09 6A 
06 07 

OC 
OS 6A 
03 OS 
r.e o« 
05 03 
06 
33 
Or 

0 6 0 7 
2 0 0 3 
O F 3 0 
0 4 CA 
4P 0 2 
1 7 FT* 
06 07 
C S 02 
1 3 3 0 
0 3 0 0 
C S 0 2 
OP 1 1 
OA 0 2 
2 0 ec-
O F 3 0 
0 5 0 5 
3 7 0 3 
OE 1 1 
04 OA 
C P 0 1 
1A 2 0 
02 0 2 
OC 0 2 
1 1 3 7 
0 5 0 = 
OC 0 2 
1 7 5 7 
0 3 0 D 
A F 02 
0 » C A 
O A ce 
7 4 
OF 
OA OA 
3 7 0 3 

3 D 
0 7 
02 
A9 

0 2 

05 
CS 
11 J 
06 O -
2 0 0 3 
O F 6 A 
0 6 0 7 
0 2 0 3 
0 7 0 2 
0 6 0 7 
0 9 06 
0 - 0 2 
0 5 0 -
02 00 
0 5 1 1 
0 0 OO 
02 0 0 

• 1A 10 
• i 

- 0 3 
0 9 S A 

2 1 4 2 6 0 3 0 9 
2 1 4 3 4 6 A 0 6 
2 1 4 4 2 0 9 B 4 
2 1 4 5 0 2 - OS 

5 A 0 6 
1 4 6 5 
1474 

0 9 
05 OS 

' Q J 
05 
B i 
0 6 

0 9 : S 
0 6 0 7 
6 A 0 6 
0 7 2 2 
0 7 oa 
0 2 0 0 
0 " 02 
o - oe 
2E 0 5 
05 

07 
06 
02 
07 

0, 
O 
00 
1 1 

21=05 r = oe 
2 1 S 1 A CA 0 2 
3 1 3 2 2 0 9 0 3 
3 1 5 3 0 2 8 C S 
3 1 3 3 6 8 4 

0 7 
0 0 

26 
20 

56 QI 

< 1 5 5 4 S A 
1 1 3 6 2 0 6 

0 6 
O^ 
7 A 

36 
0 0 

"A 0 2 
• ' p • 

0 2 
1 1 C4 

3 1 5 9 4 
3 1 6 0 2 
; i e i r I 
3 1 6 1 5 0 3 OC 
. 3 1 6 2 6 F I 0 2 
2 1 6 3 A 1 0 0 2 
3 1 6 4 2 0 2 I I 
2IffSO 02 00 
2 1 6 5 3 I I 2 0 
3 1 6 6 5 0 0 0 0 
3 1 6 7 4 CS 0 2 

0 2 
74 
16 
0 2 

1 3 6 2 

3 1 5 9 0 
2 1 6 5 5 
3 1 7 0 5 17 
3 1 7 1 i 02 
3 1 7 2 2 
3 1 7 3 0 1 M M 
3 1 7 3 6 0 3 0 0 
3 1 7 4 6 5 7 0- ' 
3 1 7 5 4 OE 02 
3 1 7 6 2 03 OE 
3 1 7 7 0 02 0 0 
3177& 10 C4 
3 1 7 8 6 0 3 0 0 
3 1 7 9 4 = i 0 2 
3 1 8 0 2 OS OC 
3 1 6 1 0 00 0 0 
3 1 8 1 6 > 5 0 0 2 
3 1 9 3 6 0 0 30 
3163A 0 0 00 
3 1 0 4 2 0 2 00 
3 1 8 S 0 13 0 2 
3 1 8 3 6 04 0 8 
3 1 8 6 6 74 0 2 
3 1 8 7 4 13 1 1 
3 1 8 6 2 OA 05 
3 1 8 9 0 8 0 OA 
3 1 6 9 6 0 0 6 0 
3 1 9 0 6 OO 0 0 
2 1 9 1 4 2 0 0 3 
3 1 9 2 2 1 1 8 3 
3 1 9 3 0 05 0 8 
3 1 0 3 6 9C 0 2 
3 1 9 4 6 00 9C 
3 1 9 5 4 0 3 00 
3 1 9 6 2 C5 0 2 
3 1 9 7 0 1 1 8 3 
3 1 9 7 8 0 6 0 7 
3 1 9 8 6 C5 0 2 
3 1 9 9 4 1 1 8 3 
3 2 0 0 2 0 0 0 0 
3 2 0 1 0 AO 40 
3 2 0 1 3 0 0 00 
3 2 0 2 6 3 0 F r 
3 2 0 3 4 OO FP 
3 2 0 4 2 79 AS 
3 2 0 3 0 OF OS 
3 2 0 5 6 10 10 
3 2 0 6 6 OA FF 
3207A EA AA 
3 2 0 9 2 CA CA 
3 2 0 9 0 AO AO 
3 2 0 9 8 AA Afl 
3 2 1 0 6 42 42 
3 2 1 1 4 9 7 94 
3 2 1 2 2 18 04 
3 2 1 3 0 C6 C6 
2-2135 18 18 
3 2 1 4 6 7C CO 
3 2 1 5 4 CE 06 
3 2 1 0 2 0 8 FE 
3 2 1 7 0 FC 06 

n . . 
02 . 3 
F l 02 
i s 
02 10 
:a aa 
03 60 
02 00 
00 00 
OC 22 
00 £C< 
02 15 
CS 02 
11 -2 A 
0 2 12 
F l 02 
16 CS 
02 13 C 1 02 
10 02 
03 00 
02 0 0 
OE CS 
0 0 00 
74 02 
00 24 
03 or. 
F l 02 
10 OC 
02 17 
20 0 2 
16 30 
04 00 
30 04 
00 30 
00 0 0 
2 0 0 2 
13 11 
05 09 
CS 02 
OB CS 
OA 06 
20 03 
OF 6A 
OS 08 
02 0 0 
12 02 
0 2 12 
9C 02 
11 83 
OS 03 
20 03 
11 83 
05 03 
0 0 0 0 
00 00 
00 0 0 
00 FF 
0 1 FF 
49 48 
09 OE 
10 10 
2 0 2 0 
AA C 4 
AA AA 
AS 40 
AA EE 
42 7A 
FA 27 
05 03 
C6 7C 
13 18 
CO 7E 
06 FC 
18 18 
06 <=C 

0 0 00 
1 1 05 
CO I I 
00 0 0 
3 1 0 0 
06 I I 
00 00 
1 1 O S 
20 I I 
05 0 3 
1 1 05 
0 0 1 1 
OC 00 
1 1 03 
0 0 11 

09 
= 1 02 

02 20 
0 2 CO 

0 0 70 
C S 0 2 
OC 7 4 
0 2 1 3 
2 0 0 2 

• H *4 

20 03*;c 
OF 11=C5 
04 oe=2c 
74 02.22 
15 A9=F4 
08 03«E3 
20 03 *CC 
11 C6*24 
04 06BE3 
74 o.: =50 
11 CfaFO 
03 09a3f 
20 03=A1 
OF 30 =CA 
04 05*90 
57 03=7; 
OE B3=0F 
05 09*54 
CF 01*3E 
1A CBiSD 
02 0 F . 2 F 
CF 01*30 
17 37=FE 
02 0£=5i 
OC 02=52 
17 20RA6 
05 0E=9F 
OC 02=46 
13 C4.15 
03 ODsIO 
4F 02*26 
13 30 » AF 
05 CSodO 
CA 03=73 
OE 32=66 
04 08 = 33 
CS 02=15 
I I A9=CS 
06 05=95 
20 03*CC 
OF 6S=2S 
06 07=86 
11 03 «AC 
00 11*93 
00 00 *37 
02 00=93 
07 U - 1 6 
00 00 = ' ; 
I I 05 - IS 
0 0 11=02 
05 09=50 
11 05*0-5 
00 11=S3 
00 OO0F5 
I I 05=15 
00 11=93 
03 09*A4 
11 0S*JF 
09 54*90 
03 05 =£E 
i i OS «5F 
00 11=:: 
05 05=66 
11 05=5: 
09 B4=9C 
03 09=25 
52 0==tf: 
05 2F = ?4 
05 09>2F 
11 05*31 
OS B4 =90 
03 OS =26 

07=»b 
"AtOs 

00 02 = 1A 
-4 02=22 
00 20«45 
02 16=25 
•25 02 =AI 
I I C4*31 
02 i : = s e 
F l 02-7F 
16 C3«1C 

54 
10 

02 
c s l _ 
1 1 : 4 
0 2 0 : 
F L 02 
10 0 2 

2 1 
02 0 0 
1 0 2 0 
00 0 0 
7 A C 2 
0 0 CS 
0 2 1 1 
7 4 0 2 
1 3 3 7 
0 3 0 0 
F I 0 2 
1 0 CA 
0 2 1 7 
3 0 OA 
1 6 SO' 
OA oe 
7 4 02 
0 8 7 4 
0 4 OS 
2 0 0 2 
16 8 0 
0 5 0 9 
02 0 0 
1 1 0 2 
0 2 1 1 
C S 0 2 
O F 6 A 
0 6 0 7 
C S 0 2 
0 0 CA 
0 0 0 0 
02 0 0 
12 0 2 
O S 0 8 
2 0 0 3 
C F 6 A 
0 5 0 3 
0 0 0 0 
0 0 7 F 
0 0 F F 00 60 
00 0 0 
00 4 8 
0 0 8 E 
OO 4 3 
0 0 F F 
20 0 0 
OO 0 0 
0 0 0 0 
OO 0 0 
00 0 0 
0 0 0 0 
o e 0 0 
0 0 7 C 
0 0 1 8 
0 0 r c 
0 0 F C 
0 0 C O 
0 0 F E 
0 0 7 E 

.0 
CO 
02 

02 i 3 » : r 
16 25 OSaOE 

11 02=20 
03 OC=AC 
02 OOaAE 

74=00 
00 =1A 
02 »2E 

00 20 =CF 
02 16 e60 
74 02=78 
13 6C-C4 
02 U s E A 
37 03 =9A 
13 S 7 . F 0 
03 0£ *02 
F l 02=C9 
10 C4=Ae 
03 00=E7 
30 04=69 
08 02 =7E 
04 0B»04 
0 2 0 0 = 0 6 
13 02 »07 
02 13*03 
74 02-C4 
16 SO =0A 
04 03=E3 
74 02 = I E 
00 30 =BA 
oe 00«E9 
02 00=69 
11 02=69 
06 07 *A9 
CS 02*70 
11 B2«5C 
03 0O*C3 
C4 03 =79 
00 C4 =83 
00 O0aC2 
CS 02=SF 
OF 6A =60 
06 07 '86 
CS 02=3F 
00 00=01 
AO 7F*3E 
00 FF=7C 
30 P f m T 
00 FFa70 
49 49 »0C 
09 09-F6 
48 76=37 
04 04=47 
CA AA-D7 
CA AA=70 
£0 Ai'clO 
EE Afl =A0 
A2 A2 =70 
97 9A=6E 
9C 21>03 
C6 C6=E1 
38 13*36 
00 06*66 
06 06=82 
CO 03-5E 
CO C0=6A 
C0 C0=0* 

3 2 1 7 6 
3 2 1 6 6 
3 2 1 9 A 
3 2 2 0 2 
3 2 2 1 0 
3 2 2 1 2 
3 2 2 2 6 
3223A 
322A 2 
3 2 2 S 0 
3 2 2 5 3 
3 2 2 6 6 
3 2 2 7 A 
3 2 2 8 2 
3 2 2 9 0 
3 2 2 9 8 
3 2 3 0 6 
3231A 
3 2 3 2 2 
3 2 3 3 0 
3 2 3 3 8 
3 2 3 4 6 
3 2 3 3 4 
3 2 
32 
3 2 3 
3 2 3 8 6 : 
3 2 3 0 4 
3 2 4 0 2 
3 2 4 1 0 
3 2 4 1 6 
3 2 4 2 6 
3 2 4 3 4 
3 2 4 4 2 
3 2 4 5 0 
3 2 4 5 3 
3246© 
3 2 4 7 4 
32482 
3 2 4 9 0 
3 2 4 9 6 
3 2 3 0 5 
3 2 S I 4 
3 2 5 2 2 
3 2 5 3 0 
3 2 3 3 3 
3 2 3 4 6 
3 2 5 3 4 
3 2 5 6 2 
3 2 3 7 0 
3 2 5 7 6 
3 2 5 8 6 
32S9A 
3 2 6 0 2 
3 2 6 1 0 
3 2 6 1 3 
3 2 6 2 6 
3 2 6 3 4 
3 2 6 4 2 
3 2 6 3 0 
3 2 6 5 3 
3 2 6 6 6 
3 2 6 7 4 
3 2 6 3 2 
3 2 6 9 0 
3 2 6 9 8 
3 3 7 0 6 
32714 
3 2 7 2 2 
2 2 7 3 0 
3 2 7 3 3 
3 2 7 4 6 
327S4 
3 2 7 6 2 

FC C 6 
1 8 3 0 
7c ce 
7E 0 6 
JO 00 
99 4 2 
9C 6 3 
CF 2 2 
47 43 
6 6 6 6 
75 2 5 
FE 8 2 
FC 62 
3 0 3 0 
8 2 02 
r E 3 0 
Fe 8 0 
9C 3 2 
Fe 82 
10 10 
0 8 5a 
PB 8 4 
30 8 0 
9 2 92 
9 2 8A 
3 2 32 
FC 8 0 
82 9 2 
FC 35 
7C 02 
10 10 
82 32 
62 44 
92 9 2 
10 2 8 
10 10 
10 20 
0 0 OO 
SO 5 4 
0 0 0 0 
78 I E 
0 0 0 0 
00 0 2 
32 r c 
82 FC 
SO 60 
8 2 8 2 
30 FE 
8 0 PE 
8 0 9C 
8 2 FE 
10 10 
03 06 
6 4 F 8 
3 0 3 0 
AA 9 2 
A2 92 
62 82 
32 PC 
8 2 8 2 
6 2 FC 
3 0 7C 
10 10 
32 3 2 
32 C6 
32 92 
44 33 
44 2 8 
10 2 0 
30 30 
CA 3C 
6A AA 
CA AB 
3 4 0 2 

C 6 7 C 
3 0 3 0 
C S 7 C 
0 6 0 6 
1C 0 0 
3 C 4 2 
8 3 8 4 
22 22 
4 5 3 5 
3 3 5 3 
2 5 A S 
8 2 5 2 
3 2 F C 
8 0 
3 2 C C 
80 FE 
B0 
3 2 7 C 
6 2 3 2 
1 0 PB 
0 3 F O 
3 2 6 2 
8 0 rS 
3 2 3 2 
3 6 6 2 
2 2 7 C 
SO 6 0 
O A 7 C 
3 4 5 2 
0 2 7 C 
10 10 
8 2 7 C 
28 10 
A A ce 
4 4 3 2 
10 10 
40 
06 0 6 
3 4 5 0 
3 0 OO 
2 A 4 E 
00 0 0 
0 6 OC 
8 2 8 2 
3 2 r c 
3 0 7 C 
8 2 r c 
8 0 = E 
3 0 5 0 
3 2 7 C 
6 2 82 
10 =e 
OS F O 
34 6 2 
8 0 « E 
6 2 6 2 
3 A 8 6 
8 2 7 C 
80 2 0 
8A 7 C 
3 4 6 2 
0 2 7 C 
10 10 
3 2 ' C 
20 10 
A A C 6 
1 4 3 2 
I O 10 
4 0 R E 
00 20 
8 A 6 A 
A A OA 
A A A 9 
0 2 3 C 

00 r E 
0 0 7C 
OO 7E 
00 0 0 
0 0 3C 
0 0 9C 
0 0 Cfl 
0 0 00 
0 0 0 0 
00 00 00 7C 
0 0 FC 
0 0 7E 
OO FC 
00 FE 
OO PC 
0 0 7C 
0 0 3 2 
0 0 r e 
0 0 7e 
0 0 32 
0 0 3 0 
00 Co 
00 82 
00 7C 
0 0 FC 
00 7C 
OO FC 
00 7C 
00 FC 
00 32 
0 0 8 2 
0 0 82 
0 0 32 
CO 3 2 
OO r E 
0 0 0 0 
0 0 00 
00 00 
0 0 0 0 
00 3 0 
0 0 00 
0 0 0 0 
0 0 00 
0 0 00 
0 0 0 0 
OO 0 0 
0 0 0 0 
0 0 00 
00 0 0 
0 0 0 0 
00 0 0 
00 0 0 
CO 0 0 
0 0 OC 
0 0 0 0 
00 CO 
0 0 0 0 
0 0 0 0 
0 0 00 
0 0 00 
0 0 0 0 
00 0 0 
CO 00 
CO 00 
00 Ot-
00 0 0 
0 0 0 0 
00 3C 
0 0 00 
0 0 00 
00 0 0 
0 0 10 
FF FF 

Dump 3. 
>9300 
2 9 6 0 3 
2 9 6 1 6 
^ 9 3 2 4 
2 9 8 3 2 
2 9 8 4 0 
2 9 3 4 3 
2 9 8 5 6 
29264 
2 9 6 7 2 
2 9 3 5 0 
2 9 5 3 2 
2 9 3 9 6 
2 9 9 0 4 
2 9 9 1 2 
2 9 9 2 0 
2 9 9 2 3 
2 9 9 3 6 
2 9 9 4 4 
2 3 9 5 2 
2 5 9 6 0 
2 9 9 6 3 
2 9 9 7 6 
2 9 9 8 4 
2 9 9 S 2 
3 0 0 0 0 
3 0 0 0 3 
JC016 
3002A 
2 0 0 2 2 
300AC 
3 0 0 4 8 
3 0 0 3 6 
3006A 
3 0 0 7 2 
3 0 0 8 0 
3 0 0 8 3 
3 0 0 9 5 
3 0 1 0 4 
3 0 1 1 2 
3 0 1 2 0 
3 0 1 2 3 
3 0 1 3 6 
301AA 
3 0 1 5 2 
3 0 1 6 0 
3 0 1 6 3 
3 0 1 7 6 
3 0 1 8 4 
3 0 1 9 2 
3 0 2 0 0 
3 0 2 0 6 
3 0 2 1 6 
3 0 2 2 4 
3 0 2 3 2 
3 0 2 4 C 
3 0 2 4 8 
3 0 2 5 6 
3 0 2 6 4 
3 0 2 7 2 
3 0 2 8 0 
3 0 2 6 5 
3 0 2 9 6 
3 0 3 0 4 
3 0 2 1 2 
3 0 3 2 0 
3 0 3 2 6 
3 0 3 3 6 
3 0 3 4 4 
3C3S2 

4 4 4 1 
7 0 2 2 
19 6 E 
E A 6 0 
6 8 2 3 
3 2 5 7 

A F 3 2 
'5 3C 

r e 
FE 

I F 
CO 
24 
FO I 2 

3L 
63 
63 
32 
13 

32 5 7 
63 22 
3E r c 
32 CO 
0 0 3E 
3 2 99 
2 1 6 4 
10 FS 
60 32 
SC 22 
2 2 56 
CD AF 
23 7 7 
i r 6 7 
CO 8E 
22 0 3 
0 4 se 
30 25 
2 1 C I 
3 2 10 
5 8 3 2 
39 SS 
3 2 16 
3£ 09 
32 3B 
SO 2 2 
2E 30 
2 1 70 
32 I S 
32 13 
7 r 0 8 
3E 0 7 
A7 2 3 
3F FE 
30 2 6 
0 3 0 1 
3E 30 
0 0 3C 
73 2A 
OE 6 7 
CO 0 8 
38 CO 
3 9 SS 
3A 4 0 
3 0 FS 
2 8 14 
CO 3A 
40 CO 
72 2 1 
2 1 6 0 
72 2 1 
0 0 OC 
0 0 SB 
A6 6 0 
0 1 33 
75 0 1 
E5 CO 
E3 0 5 
0 1 39 

3 0 FE 
6A 2C 
I F 6 3 
32 5 5 
3E F E 
C5 6 3 
C4 AF ea 
6 2 62 
3 2 I F 
63 32 
0 1 32 
5 0 3E 
0 9 06 
3E I S 
04 56 
43 5C 
2 1 SS 
00 AF 
2 3 77 
2 2 0 3 
6C CO 
SB AF 
32 03 
0 3 2 1 
AC> 2 2 
5 8 3 2 
28 58 
32 4C 
56 C6 
3 2 2 0 
53 32 
2 7 5P 
2 1 6 1 
4 0 2 2 
SB CO 
SB F2 
PE S6 
32 6P 
E9 = 8 
5 0 2 0 
AE 3 2 
13 10 
0 7 2 1 
0 5 3 2 
0 8 SB 
2A 2 7 
67 2A 
08 67 
CO 0 8 
SB CO 
CO AF 
11 7 3 
6C 1 1 
8A 6C 
OA 4 0 
AO CO 
CB A0 
CO 3 4 
1 1 FB 
I I PA 
00 2 1 
3 3 0 0 
CO 5F 
1 1 38 
0 0 EO 

6B SC 
CO A 6 
CA EC 
CA A 9 
OA 2 0 
3 2 6 8 
2 2 S C 
6 2 3 E 
2 2 95 
: e c E 
2 2 4 6 
2 4 6 3 
3 C 3 2 
6 3 3 2 
SE 6 3 
OA SB 
03 32 
OS 36 
32 17 
3E 4 7 
2 1 75 
7 1 2 2 
2 1 12 
CO SF 
SB CO 
3E 68 
32 0 7 
5 8 3A 
6 7 4 0 
oe s s 
15 5 8 
3 2 2 2 
58 3A 
2F 32 
58 32 
A2 SB 
2 1 BO 
4C 2 2 
3C SB 
F l 66 
CO 19 
0 1 CA 
5C 3A 
FE 3F 
3 4 3A 
OP 58 
FD CD 
52 7A 
OO SB 
3A 10 
SB 3A 
2£ 3 8 
2A 35 
67 2A 
0 8 6 7 
00 F l 
72 2 1 
AE 72 
18 19 
CD 6A 
8A 6C 
CO SA 
6 0 3E 
74 12 
74 CO 
3 2 7A 
2 1 64 
E l 0 1 
6A 2 1 
ea s i 

06 0C- .14 
C6 C 6 * B 0 
C6 C6=3E 
1C 0 0 . A C 
42 A3a3P 
AS A5»3F 
2A 2 A . 4 5 
32 4 5 • A C 
66 S5=C1 
5 4 3 5 = ! P 
82 3 2 = 6 4 
3 2 6 2 = 3 4 
30 30 -»7A 
8 2 8 2 s P £ 
30 SC =30 
SO 8 0 = F f i 
30 60=PA 
0 2 8 2 * A 2 
10 10 * A 2 
06 03 =BC 
62 8 4 < 9 0 
3 0 80=OC 
AA 92=e© CS A2 *CE 
3 2 8 2 = 3 4 
32 8 2 = 0 2 
32 3 2 «FC 
3 2 8 2 = l f t 
80 8 0 * 0 6 
10 10 = 2A 
8 2 8 2 * C 6 
3 2 8 2 - 8 8 
32 9 2 = 9 4 
4 4 2 3 = 6 2 
44 23 =EC 
OA 03 =4A 
0 0 0 0 = 6 E 
3C 5 0 =E3 
00 8 0 = 0 4 
72 SA=A6 
13 0 5 * S E 
00 00=00 
00 7C*5C 
0 0 F C * 3 0 
00 7E=7A 
00 FC »FA 
00 F E = 3 0 
CO FCsPA 
0 0 7C=FA 
00 32 = 9C 
0 0 FE =32 
00 7E=AC 
0 0 9 2 =3R 
00 3 0 = 0 2 
0 0 C6*AA 
0 0 C 2 o 0 2 
0 0 7C sCO 
00 FC-FE 
0 0 7C=FA 
0 0 PC =06 
0 0 7C=0O 
OO PE=73 
0 0 3 2 = C 2 
0 0 3 2 = 6 4 
0 0 8 2 = 0 i 
00 62 =05 
00 32=CA 
PE 0 3 * 9 2 
3 0 30»FE 
64 3 A a7E 
CA 2 A - 7 8 
A S A 2 = 7 ; 
26 8 8 = 3 6 
FF FP =10 

2 1 A 0 « * 8 
60 CO>16 
5C CO * 0 7 
SO F E . 3 6 
E5 AF =0F 
6A 3 ® . 7 4 
63 3 2 = 2 * 
F7 3 2 = 7 0 
6 3 35 =23 
32 6 3 * 2 8 
6A 3 C - 3 1 
32 S S * 7 , 
C5 63 »i* I 
90 6 3 * 1 5 
13 9 F • F " 
3E BE=02 
CF 3 8 = 0 7 
3 0 2 3 * 5 5 
SB 3 E oAO 
3 2 6 0 = 3 3 
7 1 2 2 - 5 8 
2A 5 8 = 4 5 
58 7 7 = 3 0 
6F E 5 « 0 S 
BC 6 0 = 0 1 
CO 6 2 *8C 
SB 3A *FF 
OA SS>?E 
13 03=AO 
3e O l a F l 
32 2 0 = 9 1 
SS 3 2 ^ 0 4 
1 7 S B = 0 0 
2 1 5 8 * 4 5 
34 SB =C2 
2 1 A 1 = 5 9 
50 2 2 *AA 
33 5B «F0 
3E 0 2 * 0 7 
3E 1 0 * 1 7 
6 1 3 E * 1 0 
BF 5E =26 
0 7 SB=FE 
CA D A . 9 A 
OF SB=05 
A7 11=A 7 
8A 6 0 " 1 7 
0 1 1A =90 
CO CO»SO 
S8 CO = 7 7 
2 8 3B*AE 
3A 3 2 * 2 E 
SB 3A *SE 
3C 3B=6A 
C3 A3»4A 
FE r F = C 9 
45 4 0 « E 0 
2 1 A 5 = s a 
1 1 30=CS 
6 C 1 3 = 8 3 
1 1 -S«CA 
6C 1 1 = 7 2 
0 6 3 2 * 7 0 
I B CO »D5 
6 3 6 C « 3 2 
CO C0=AE 
6 9 0 5 = 6 0 
3 0 3 L = F I 
2 8 6 C = 2 3 
0 2 6 9 * 4 8 

3 0 3 6 0 
3 0 3 6 8 
3 0 3 7 6 
3 0 3 3 4 
3 0 3 9 2 
3 0 4 0 0 
2 0 4 0 2 
3 0 4 1 6 
3 0 4 2 4 
3 0 4 3 2 
3 0 4 4 0 
3 0 4 4 S 
3 0 4 5 6 
3 0 4 6 4 
3 0 4 72 
3 0 4 3 0 
3 0 4 8 3 
3 0 4 9 6 
3O504 
3 0 3 1 2 
3 0 5 2 0 
3 0 5 2 3 
3 0 5 3 6 
303 4 4 
30SS2 
3 0 3 6 0 
3 0 5 6 8 
3 0 5 7 6 
3038 i 
3 0 3 9 2 
3 0 6 0 0 
30608 
3 0 6 1 5 
3 0 0 2 4 
3 0 6 3 2 
3 0 6 4 0 
2 0 5 4 3 
3 0 6 5 5 
3 0 6 6 4 
3 0 6 7 2 
3 0 6 3 0 
3063S 
3 0 6 9 6 
3O704 
3 0 7 1 2 
3 0 7 = 0 
3 0 7 2 3 
3 0 7 3 6 
3 0 7 4 4 
3 0 7 5 2 
3 0 7 6 0 
3 0 7 6 3 
3 0 7 7 5 
3 0 7 5 4 
3 0 7 9 2 
3 0 3 0 0 
3 0 8 0 6 
3 0 8 1 6 
2 2 3 2 4 
: c r : 
2 0 5 4 2 
2 0 3 4 3 
3C3S6 
3 0 8 6 A 
3 0 8 7 2 
3 0 8 3 0 
3 0 3 8 8 
3 0 8 9 6 
3O904 
3 3 9 1 2 
3 0 S 2 0 
3 0 9 2 5 
3 0 9 3 6 
3 0 9 4 4 
3 0 5 5 2 
3 0 3 S O 
3CS55 
3CS75 
3 0 9 3 4 
2 0 9 9 2 
3 1 0 0 0 
2 1 0 0 3 
2 1 0 1 6 
: - i 0 2 4 
3 1 0 3 2 
2 1 0 4 0 
3104 5 
3 1 0 3 6 
: -
3 1 0 7 2 
2 1O30 2 20© « 
3 1 0 9 6 
3 1 1 0 4 

3 1 1 1 2 
3 1 1 2 0 
3 1 1 2 5 
3 1 1 3 6 
3 1 1 4 4 
3 1 1 3 2 
2 1 1 5 0 
3 1 1 6 5 
3 1 1 7 6 
3 1 1 6 4 
2 1 1 5 2 
3 1 2 0 2 
3 1 2 0 3 
3 1 2 1 6 
2 1 2 2 4 
3 1 2 3 2 
3 1 2 4 0 
3 1 2 4 6 
3 1 2 5 5 
3 1 2 6 4 
: ; 2 7 ; 
3 1 2 5 0 
: i 2 e : 
3 1 2 9 6 
3 1 3 0 4 
3 1 3 1 2 
3 1 3 2 0 
3 1 3 2 8 
3 1 3 3 6 
3 1 3 4 4 
3 1 3 5 2 
3 1 3 6 0 
3 1 3 6 5 
3 1 3 7 6 
3 1 3 8 4 
3 1 3 9 2 
3 1 4 0 0 
3 1 4 0 ; 
3 1 4 1 6 
3 1 4 2 4 
3 1 4 3 2 
3 1 4 4 0 
3 1 4 4 5 
3 1 4 5 6 
3 1 4 6 4 
3 1 4 7 2 
3 1 4 6 0 
3 1 4 3 8 
3 1 4 9 6 
3 1 5 0 4 
3 1 5 1 2 
3 1 8 8 0 
3 1 5 2 3 
3 1 5 3 6 
3 1 3 4 4 
3 1 3 5 2 

1 1 
0 1 
7 E 
OC 
3 4 
2 1 
3 0 
5 2 
3 8 
2 1 
10 
2 1 
FA 
4 3 
2 1 
7 C 
S B 
4 3 
1 1 
6 C 
1 1 
0 1 
3 2 
2 3 
3 0 
5 0 
BE 
OC 
0 6 
1 0 
0 7 
SB 
F E 
10 
06 
C S 
0 7 
0 5 
3 2 
5 1 
F B 
6 E 
8 A 
8 C 
3 E 
6 0 
CO 
7 3 
5 8 
6 B 
1 1 
2 0 
7 2 
7 1 
OA 
5 8 
0 4 
0 1 
0 1 
CO 
3 2 
0 2 
5 0 
F E 
0 3 
0 0 
2 C 
C S 
2 7 
CO 
6 8 
3 5 
CO 
6 3 
1 9 
2 2 
0 1 
2 0 
0 3 
16 
3 8 
CO 
22 
6 3 
F 6 
2 3 
I B 
3C 

3 2 
3 5 
7 . 
3 B 
2 5 
6 7 
E 6 
0 5 
0 1 
2 E 
C I 2 4 

6 3 
2 6 
22 
PO 
3 8 
2 C 
06 
0 2 
A 7 
2 P 
3 2 
5 B 
2 3 
0 1 
7 8 
3 2 
0 1 
C 9 
I F 
7E 
0 3 
10 
0 4 
2 1 
7 7 

F 3 
C I 
6 9 
6 9 
0 6 
6 4 
26 
e s 
6 f l 
6 4 
PD 
1 3 
0 5 
S C 
6 7 
0 1 
CD 
3 3 
32 
1 3 
0 0 
3 E 
08 
03 
P I 
7 5 
CO 
5 C 
5 7 
FO 
C S 
1 1 
4 1 
E 2 
A O 
0 3 
00 
0 3 
3P 

7 4 
1 1 
8 C 
2A 
0 9 
F L 
F 4 
0 1 
CO 
5 0 
4 0 
00 
A 7 
3 A 
5 6 
1 8 
S B 
3 0 
4 0 
CO 
4 6 
CO 
C 3 
7 6 
= E 
02 
20 
2 1 
5 8 
4C 
2 1 
S B 
AC 
C 3 
5 8 
1C 
•: 2 
2 5 
CA 
F C 
C 9 
0 1 
1 9 
7 E 
0 1 
OA 
5 8 
2 3 
0 5 
I E 
0 1 

6 9 
0 1 
0 5 
0 1 
OA 
6 9 
0 5 
C I ' 
E O 
6 9 
CO 
0 0 
3 E 
C D 
AS 
2 6 

2 1 
S B 
2 1 
10 
8 F 
S C 
F E 
12 
10 
1 3 
3 E 
oe 
06 
3 E 
3 5 
01 
C I 
2 1 
E 5 
A 7 
F E 
S C 
CO 
3 C 
4 3 
1 3 
0 3 
9 4 
A 7 . 
6 0 
2 0 
C O 
CO 
0 0 
1 9 
E D 
OA 
1 6 
D 5 
3A 
3 2 
0 0 
7 5 
5C 
8 4 
32 
4 1 
7 6 
C D 
0 7 
2 7 
CO 
6 1 
3 5 
CO 
6 1 
E 7 
2 2 
5 6 
4 C 
3 5 
£ 3 
0 7 

i i 
3 C 
3 2 
3 2 
3 E 
£ 2 

0 1 
0 3 
CO 
O E 
12 
C D 
2 1 
0 5 
98 
E O 
6 1 
1 3 
I F 
A F 
C D 
0 0 75 
4 A 
2 1 
30 
CO 
0 7 
3 A 
5 1 
1 3 
F O 
2 3 
0 1 
0 7 
CO 
I D 
7 1 
0 1 
10 
CO 
C O 
E O 
- 6 
:2 
04 
0 1 
36 
2 1 
38 
p 3 
23 
CO 
3 C 
~ 5 
6 A 
I S 
« c 
5 2 
S B 
O C 
3A 

1 7 
3 E 
3 B 
C O 
6 0 
50 
: D 
C I 
8 4 
O B 
58 
1 3 

58 
1 3 
I I 
62 
I B 
4F 
62 *e 
= 1 
26 
C6 
fi* 
2S 
2 0 
I F 
I E 
0 8 
2 0 
03 
2 3 

! 2 I E 
c i 

O E 08 
0 0 E D 
6 1 S F 
00 CO 
F 9 6 9 
C D S F 
3 0 6 A 
21 28 
D l 01 
B O 06 
S F C 3 
E 8 1 0 
3 2 8 0 
0 D 1 1 
3A. 6 C 
3 E OA 
C D A F 
4 0 CO 
2 0 4 8 
4 6 C D 
8 4 6 0 
3 5 0 3 
03 5C 
3 3 F S 
0 7 1 0 
C 9 oe 
1 0 F 9 
2 A OB 
0 6 O S 
00 20 
0 3 F E 
A F 0 3 
C D 6 0 
0 9 CD 
0 5 1 1 
8 3 0 3 
5 2 0 1 
10 er« 
48 SC 
CO B4 
1 2 I B 
21 4A 
C 2 4 3 
3e OA 
oe 02 
0 6 4 7 
A 6 6C-
3 E 0 3 
1 1 6 A 
6 C S A 
2 2 2 2 
2 4 S B 
2 0 IS 
3 D 2 5 
3 E 0 2 
0 4 S B SB r e 
5 8 2 1 
0 3 3 2 
0 7 3 2 
0 - 61 
3 E C4 
CS 3 = 
2 5 6 3 
1 0 E E 
6 0 01 
7 6 8 1 
CO 4 C 
6 3 2 1 
2 C 5 S 
C D 4 C 
63 21 
3 C 5 6 
CD 1 C 
5 B 3 A 
3A 
3 A 
10 

SO 

CO 
F S 
63 
5 8 
0 5 
~c 
3A 
13 
E6 
OE * " 
0 1 
oe 
3 0 
2 0 
ce 
2 c 
69 
I F 
C9 
0 2 
63 
PE 
I F 
23 
3C 
S B 
E6 
28 
77 

55 
21 
2 1 
23 
OC 
06 
32 
23 
5 8 
30 
07 
3C 
3B 
5B 
20 
28 
EO 
07 
7E 
68 
13 
A7 
18 
56 
4 0 

I S 
35 
67 
06 
OS 
5E 
e.A 
IF 

CB 
0 9 
32 
00 
E5 B ! 
i 5 
4-2 
£ 6 
SB 
es 
0 6 
7E 
OC 
SB 
06 
OA 
E6 
3C 
OC 
C9 
CS 
35 
1 0 
16 
77 
6C 
30 
20 
32 
E6 
2 0 
30 
2 8 
03 
C3 
F 7 
E6 
2 0 
20 
3C 
7C 
SB 
2 8 
55 
30 
CD 

- c 
SS 6 3 
" ! 
2 6 2 A -a = 
2 0 
58 
Efi 
EA 

rc E6 
OS 2A 
F3 67 
ie SB 
3E AO 
65 3A 
58 CS 
SB CS 
32 I E 
13 AA C E 02 
2C 22 
5S CO 
36 02 Zf 07 
25 7C 
22 I f 
3C 23 
OE 01 
IA 55 
36 23 
04 72 
E6 30 
3E 20 
2 0 OA 
10 cr 
FS 3A 
39 C9 
i r s e 
7£ 3C 
22 
FE 
I F 3E 
28 05 
3E 10 
2 9 Cc 
E l 3E 
23 02 
07 A" 
CD 2F 
08 32 
i r 58 
C8 21 
OA 28 
10 23 
08 77 
20 77 
2F 2A 
11 01 
77 23 
IO 00 
3A 20 
20 SB 
3e re 
01 20 
20 IB 
2A 08 
OA CD 
2C 7E 
18 5B 
63 3A 
OF OB 
20 27 
19 3A 
2A 08 
6P 3E 
28 06 
3F 3E 
E6 Ol 
08 20 
A ? 2A 
66 7£ 

EO 
BO 
E l 
SO 
CS 
D l 
A 7 
OA 
03 
OC 
DC 
C 7 
SC 
74 
2 1 
32 
00 
8A 
CO 
SA 
0 6 
0 7 
FE 
FE 
E2 
08 
C9 
SB 
CS 
0 2 
2A 
••E 
5E 
A6 
04 
E l 
C I 
32 
CD 
6 0 
CD 
43 
CD 
9 3 
CD 
OE 
2 1 
3 2 
5E 
2 2 
SB 
1 1 
2 1 
05 
32 
3D 
0 4 
0 2 
0 0 
8F 
1 1 
32 
10 
3E 
C5 
C0 
20 
6 1 
2S 
CD 
6 1 
3C 
CD 
63 
ID 
SB 
5E 
AF 
07 
2 2 
3£ 
C9 
CD 
I F 
79 
2 0 
SB 
79 
2 3 
18 
2C 
32 
25 
F6 
SB 
9E 
0 9 
A 1 
0 5 
BS 
2 0 
CO 
7C 
C9 
I F 
2A 
£5 
2 8 
3C 
2 6 
CS 
3E 
32 
75 
AO 
CB 
2 6 
68 
I F 
C9 
I F 
OC 
OC 
C9 
C9 
1 7 
00 
7 7 

0 6 
38 
18 
DB 
2E 
JA 
SB 
0 9 
3C 
AF 
13 
FE 
3A 
OC 
SB 
2 0 
3C 
FO 
2 0 
17 
OB 
3C 

50 = 19 
11=69 
11.33 
18*09 
DSsAB 
C I *79 
£0*37 
11 *C7 
0O=2A 
1B=8A 
SC =35 
18*27 
32 = 73 
5P=0C 
33 *E9 
00 = 19 
11 =F7 
6C*0C 
6A*Ce 
6 C . 2 8 
05 = 1A 
AF =A 1 
20=52 
73*35 
06 = 15 
1A.CA 
c ; = A S 
CO=OA 
76 «90 
OE *50 
OB =20 
10 " A2 
C1=B7 
60 =7C 
00 = E I 
11 =F6 
3E =50 
23 =CC 
c ~ = : -
11 =7S 
63-00 
CO * 90 
6A *8C 
A7*1A 
rA=Ai 
1A=5F 
A8»6D 
00 = 1 c 
21 =54 
55=25 
11 =1A 
55.30 
35 =E3 
32.AC 
OA *05 
32*30 
23s35 
7 3 . AO 
58 a OF 
5C=6A 
00.1C 
99=BC-
0 3 = -2 
05=52 
11 =C0 
02.83 
F8*31 
11 »F7 
88 • 74 
13«PA 
lltrAA 
53 «90 
13=02 
2A=EF 
SB =B£ 
E5*94 
FC =23 
FE*06 
2 8 s p " 
IB *A9 
2 0 * 4 3 
2 A * 8 e 
0i«09 
35=58 
30=22 
22 =£r 
7E »£5 
32=cA 
05 = 60 
36 = 26 
2C .08 
1 8 * 3 3 
05-25 
07 = FP 
7C-B5 
CO. a 92 
2A = 3t* 
20*9? 
D 9 = A F 
26 = 55 
03=11 
01=52 
66 c£5 
D9*9E 
58»E0 
15-f--
30=28 
02 = A6 
26=41 
07 =32 
CO ^50 
ao=0£ 
1"=1A 
3C-C1 
CO =6 A 
0 0 = £ i 
17*9-
E6.C2 
SB*21 
3A=8A 
SB =CA 
FC=OA 
3E*8C 
3E =14 
21=02 
5B*AC 
3E=F3 
23 =FA 
03*50 
A7a9A 
OA a 24 
FE*FB 
3A s70 
10-E2 
7Ca£2 
68 =9A 
2S=FE 
32=05 
SB =28 
A7*58 
10aO3 
58*38 
2C*A1 
CC-eAB 
10aPF 
08=32 
25*22 
3A=0C 
SB=9P 
23=96 

31560 
31568 
31576 
3138A 
31592 
31600 
31608 
31816 
3162A 
31632 
316A0 
31046 
316S6 
31664 
31672 
31630 
31683 
31696 
31704 
31712 
31720 
31723 
31736 
3174.4 
31752 
31760 
31768 
31776 
31784 
31792 
31300 
21302 
31816 
31324 
31322 
31640 
31843 
31336 
31364 
31B72 
31880 
31633 
31896 
31904 
31912 
31920 
31923 
31935 
31S44 
31952 
31960 
31963 
31976 
31934 
31992 
32000 
32003 
32016 
32024 
32032 
32040 
32043 
32055 
32064 
32072 
32030 
32088 
32096 
32104 
32112 
32120 
32123 
32136 
35144 
32152 
32160 
32163 
32176 
32184 
32192 
32200 
32203 
32216 
32224 
32232 
32240 
32243 
322S6 
32264 
32272 
32230 
32233 
32290 
32304 
32312 
32320 
32323 
32335 
323AA 
32352 
32360 
22353 
32376 
32384 
32392 
32400 
32405 
32416 
32424 
324 32 
32440 
22AA2 
22455 
22A6A 
32 A 72 
32A3C 
32432 
32A96 
32S0A 
32512 
32320 
32525 
32536 
32544 
325S2 
32560 
32305 
3257c 
32584 
32392 
32600 
32603 
32616 
32624 
32632 
32640 
32643 
32636 
32664 
22672 
32660 
3268? 
32656 
32704 
32712 
32720 
32 723 
32744 
32752 

38 
3 2 
FE 
OA 
OC 
58 
CD 
2 0 
0 0 
4F 
6 5 
CA 
E6 
0 7 
7C 
63 
2 8 
OF 
2 0 
3 2 
OB 
6 5 
0 1 
30 
14 
5 8 
oe 
12 
84 
16 
CD 
0 7 
3E 
2 0 
3E 
3 1 
14 
2E 
0 7 
B4 
6 0 
1C 
CD 
6C 
2 3 
0 6 
12 
SB 
3C 
13 
SB 
0 3 
3E 
3 7 
3C 
1 1 
2 2 
18 
3E 
07 
3E 
E6 
C3 
6 
E6 
09 
0 1 
3 0 
D l 
2 6 
1C 
6 6 
2 8 
66 
12 
2 5 
0 9 
3E 
6 1 
3 0 

0 7 
0 7 
14 
90 
3 7 
2 1 
3E 
2 3 
OC 
OF 
0E 
5 8 
B9 
19 
2 0 
7E 
26 
3 2 
2 8 
3A 
0 1 
SB 
I B 
6C 

sS 
0 2 
5 8 
15 
18 
AF 
6E 
3C 
2 1 
CO 
0 1 
SB 
6 7 
13 
2 3 
03 
F I 
4 3 
6 7 rr V*.' 
36 
20 
s e 
10 
58 
3A 
58 
10 
36 
2 6 
F8 c 2 
CS 
OS 
0 0 
0 7 
2 1 

32 
7E 
7e 
2 8 
C3 

10 
27 
D7 

2C 7E 3C 28 36 
18 SB 18 2P 3E 
A7 26 23 E6 02 
13 SB E6 10 20 
SB E6 07 20 16 
20 7E 3C 23 OE 
01 66 7E 3C 28 
32 18 58 2A 09 
SB 3A 10 SB 32 
3A 18 SB FE 20 
FE 10 CA SC 65 
97 65 P£ 04 20 
07 CA 25 63 FB 
24 22 00 SB C3 
e6 F8 67 3E 20 
22 CO 5B 3A 0a 
05 11 OF 48 18 
SO 7C BA 20 DF 
DB ES 2A 0B SS 
13 SB CO DB 67 
38 3A 12 58 A~ 
06 04 CO 25 68 
CO 84 6D 3E 30 
D7 3E 3A 32 OF 
58 FE 3F 20 03 
3A OA 58 30 28 
OA 18 03 11 OC 
SB re Oi 20 OC 
60 3C 21 07 3E 
oc re 02 20 17 
84 6D 3E 25 07 
14 CD 54 60 3E 
2A 07 13 51 14 
12 14 14 1C CD 
20 07 14 CD B4 
D7 I S 3A FE 03 
14 1C 1C CD B4 
07 14 CD B4 6D 
13 23 =E 10 20 
60 3E 24 07 14 
3E 26 D7 18 
CO 84 60 3E 
84 60 3C 2B „ . 
3E 28 77 23 77 
77 21 00 02 l i 
18 CO OC 6C F3 
58 C3 90 63 24 
25 3E 40 CO 01 
26 EF 2C 7e 3C 
20 79 20 23 05 
16 29 20 22 00 
32 I I SB 7E 3C 
20 CD 01 68 7E 
20 13 3E 79 3A 
P E OE 2 8 OA re 
32 I I 59 C3 78 
OD 58 2E 01 3C 
F2 2C 2C 7B 3C 
20 CO 01 63 7E 
3E 02 22 11 SB 
02 32 13 5B 13 
07 26 07 25 22 

. 78 66 7C E6 PS 
7 co 09 ea 22 00 

F8 67 7E 3C 28 
68 OE 01 06 06 
SB 09 3A 14 58 
09 5C 23 56 22 
7C PA 20 04 70 
3A 13 52 £6 30 
15 07 £3 3E 20 
£S 7C SA 20 04 
00 CB 21 10 CO 
09 22 23 09 13 
58 «7 20 39 06 
63 09 2B 56 2E 
E I 11 19 01 CO 
OS 32 8F SC 3A 
32 14 58 79 32 
28 13 3D 28 I E 
20 21 3E 34 07 
11 7C- "*0 18 I F 
3E 22 07 11 ee 
3£ 33 07 3B 35 
70 12 OS 35 36 
07 11 20 70 CO 
30 00 I I 05 02 
23 2 1 16 5C 77 
7 - 23 21 30 _ 
6 : F3 .M 08 5E 7 
OF £6 03 F6 55 
07 75 89 20 2C 
57 PC 04 38 CC 
20 i r 20 2D 7E 
SC 11 10 00 19 
10 7A KE 04 33 
89 20 06 2C 2C 
OS FE 16 28 05 

3A i s n se 5 8 24 21 16 SB 35 
17 38 77 21 00 
00 CC BS 03 F3 

as 05 30 32 
OA 3C 22 13 SB 
2A CP 5B FB 3A 
68 28 r 9 76 r3 
CD OB 67 3A 13 
28 OC 2A 00 5B 
3A 11 SB 32 10 
58 A7 28 OS 
0 3 
06 

__ __ 11 
1 1 5 3 7 1 3 A 

£ 1 Af 
2A 0E 3E 
SO 

15 02 __ 
SB ES 20 

7E A7 
3C-27 __ __ _P 

95 67 13 02 CD 
CD 13 68 r i r s 
ES 20 07 2C AA 
13 03 CO CS 67 
63 F l FS 21 35 
07 3E 06 CO SS 
CO C5 67 M CD 
21 3C 5B ES 28 
CD 95 67 I S 03 
01 C3 13 68 32 

A 19 SE 
7 CO CS 

Sa os E O 
13 OA EO SS 22 
SB 4r 2A 19 5B 
4 7 c3 60 ee co 
i r 59 £5 01 CO 
22 19 38 3A i e 
58 09 20 AF 05 
2C 77 79 A7 28 
00 20 20 7C 3C 
OA 2A 10 EA C9 
57 3E 20 CD 01 
35 OF 00 •'C C6 
70 06 2 0 6F DC 
67 C9 21 I S SB 
SO 80 CS I I 19 
00 CD £0 CS CD 
68 69 CO A8 63 
06 00 2C SA 80 
8F SC 21 64 59 
0" 22 10 FE -23 C E .-c £0 02 

3 T 
O F 
20 
I B 
2 A 
3 E 
0 5 
S B 
1 1 
C A 
F E 
OE 
0 7 
7 8 
C D 
S B 
0 3 
7 0 
3 E 
E L 
CA 
1 1 
D 7 
5 C 
3 2 
0 5 
12 
1 C 
2 2 
1 4 
3 E 
2 9 
r e 
B A 
6 D 
2 0 
5 0 
3 E 
O F 
CD 
1 C 
0 7 
2 1 
2 3 
0 1 
A F 
2 2 
6 8 
2 8 
3 2 
S B 
2 8 
3 C 
10 
0 2 
6 6 
1 1 
2 3 
3 C 
18 
O S 
00 
F 6 
3 B 
D 9 
0 9 
A 1 
0 5 
B 8 
2 0 
CO 
7 D 
C 3 
P 3 
8 6 
5 E 
BA 
1 4 
12 
7 9 
3 C 
2 E 
O F 
0 7 
0 7 
AE 
06 

2 3 
0 0 
17 C 
0 7 
3 A 
2 C 
8 9 
7 E 
1 4 
7 E 
2 E 
0 6 
2 0 
0 1 
3 A 
1 5 
C O 
0 8 
3 A 
5 8 
2 2 
5 8 
3 5 
10 
CO 
20 
A 7 
3 E 
C S 

68 
CO OE 
3 B A 7 

CO 
0 1 
5 6 
67 
12 
07 
CD 
2 6 
3A 
67 
38 
5B 
3A 
1C 
2A 
SS 
10 
OA 
£ 6 
7C 
66 
CS 
7C 
0 1 
5B 
A6 
10 
3B 
06 
AO 
36 

CO 43 66 23 C9 77 
92 00 OO AA AS 00 

04! 
08 
24 
3A 
05 
20 
3E 
22« 
38 
3A~ 
Co 
7C < 
23 
6€ 
O l i 
30 r 
11 
89 
0 1 
2 2 a 
3 0 -
19 
25 
3A 
0 7 = 1 
11* 
3fl 
CO 
0 7 
1C 
26 
07=1 
0 4 c 
60: 
35-
13: 
3£: __ 
32=73 
CO »lv 
1C.M 
14 >50 
i e = i $ 
77=ae 
00 
:2=3-
0D=7f 
7Es5c 

1 1 . 5 c 
3 5 = 9 1 
A0 = C6 
28.76 
3E*»6 
28aSC 
2C *7P 
36=67 
1 0 = 5 4 
2 6 - 7 5 
2A=2~ 
7C=Ae 
5E=:3 
0 7 = r e 
7c=^e 
c o « c : 

20*sr 
09*81 
28a06 
02=2: 
01 =52 
BB=£ = 
78 = X 
3A.A3 
CC =98 
05 = 45 
60*03 
5B=«.'3 
S816A 
£6=5^ 
35*09 
21=56 
13 » 3B 
1 1 = 2 0 
2E=S7 
65 *rc 

77alS 
C O *A£ 
OF =66 
2C«£6 
10*C2 
7£*Ai 
20=mS 
89*25 
2D=25 
B v =EC 
6 0 - 1 0 
02 =1S 
1E*5I 
11=36 
i s < : s 
SB OH 
10 *C4 
SC *53 
10.3A 
FE = 15 
OB = FS 
3A«0E 
71=FE 
SB=S7 
6 0 = 2 6 
04 »70 
F5 = i : 
4 5*32 
67*00 
2C*4£ 
93 -48 
CO =19 
£5=F-
16=5A 
65 * I5 
3E=FC 
CS =89 
SE*29 
I " =4£ 
3A-A0 
24=B0 
3A*-»6 
26-CS 
63 = 91 
IB *A0 
32=06 
AF=92 
£C =92 
07*35 
E6 = 75 
i s * c e 
67=67 
06-CD 
07*c-5 
01 "EC 
60*40 
PB«70 
4 7 » e a 
05=15 
6 0 = 6 0 
30 = 30 
2 9=04 
10»B6 

10O YOUR COMPUTER. NOVEMBER 1984 



£39,95 COMPUTER 
DESK CL602 

CL603 £39.95 VIDEO 
CABINET CL604 Mahogany £39.95 

CL605 £39.95 HI-FI 
CABINET CL606 Mahogany 

ONLY 

£3.95 P&P 

And some neat ideas 
for your video & hi-fi too. 

THE SLIMLINE VIDEO UNIT 
This ingenious cabinet houses both your TV and video 

in perfect harmony, whatever their dimensions. The hand-
some smoked 

glass doors with 
magnetic catches 
help keep dust off 
sensitive video 
equipment and 
there is a deep 
brassed handled 

drawer where 
you can 
securely lock 
away your 
video cas-
settes. Four 

total 
manoeuvre-
ability. 
A stunningly 

attractrve unit at a 
stunningly attractive price, 

now in Teak or Mahogany finish. 

THE STACKING HI-FI CABINET 
The functional yet beautiful answer to a room 

swamped with wires 
and separate hi-fi 
units. 

Here's how it all 
stacks up. 

A smooth, even 
surface for your 
turntable. Beneath it 
behind an elegant 
smoked glass door, 
two deep shelves, 
one adjustable, for 
your amplifier, tuner 
or cassette deck. 

At the base a 
storage section 
with brassed divider 
to keep your 
collection in mint 
condition. 

Order your unit 
m stylish Teak or 
rich Mahogany finish. 

Approximate dimensions: HI-FI Ur, t - Width 5 0 0 m m Depth 4 3 0 m m Height (inc. rubber feet! 900mm, Computer Desk - Width 7 0 0 m m 
Max. Depth 3 8 0 m m Height {<nc castors) 840mm, Vtdeo Unit - Width 720mm Depth 415mm Height (roc. castors) 51Crnm 

Now you can house your total computer system, 
video or hi-fi in superb style with these three elegant 
and practical cabinets. No more clutter. No trailing 
wires. And better protection for your valuable units. 

And although you might expect beautiful furniture 
of this quality to cost the earth, the price is only 
£39.95 each (plus £3.95 p+p). 

FURNITURE THAT WILL I 
ENHANCE YOUR HOME 

Each of these fine units is British made and finished 
by craftsmen in either a rich mahogany or stylish teak 

look. Beautiful surfaces that are 
heat resistant, scuff resistant 
And assembly couldn't be easier. 
In minutes you'll create classically 

stylish furniture that will last for years. 

SAVE UP TO £7.90 
IF YOU BUY 2 OR MORE UNITS 

Order more than one of these fine units and you 
need only pay a total of £3.95 for postage and packing. 
If you buy all three you could save £7.90. Simply fill in 
the coupon and send today. 

THE MOBILE COMPUTER DESK 
Hardware, software, here's somewhere for it all. 

right at your fingertips. 
For your TV or monitor, a rigid. w»de desk top with 

room for a telephone and modem beside it. 
Beneath it there's a large shelf for your keyboard, 

disk drrves or cassette recorder. A surface that 
smoothly slides away when you've finished computing. 

Within the body of the desk another shelf stores 
your tapes, disks, joysticks, books, manuals and 
magazines. And rounding it off nicely are four smoothly 
running castors for easy mobility. 

DONT MISS THIS UNIQUE 
OPPORTUNITY 

To order simply fill in the coupon.,MI HAtioNwj«wAft« 
We'll despatch your furniture within ~ 
3 working days of receipt of order. 
Allow 28 days for delivery. l o Z Z Z 

24 HOUR TELEPHONE ORDERING 
Credit Card holders can order simply by ringing 
Leeds (0532) 776260 at any time day or night 

7 days a week. 

THE CLASSIC GUARANTEE 
All products v t guaranteed aga nst deJeeti m malenafc and 

manufacture lot 12 months and if lor any reasoo you're dissaiisf-ed with 
Ihe goo A vnply return them to us unuted wthm 30 caysand »v 
refund the pWdate c c « in full This guarantee ir. no way affects your 
Kfril tight'. 

Postage & Packaging <3-95 
TOTAL 

I enclose 3 cne<}uo/postel order for £ made 
payable to Qass.< Ma i Order or ptose debit my Access/Visa/ 
Omers/Amercan Express Card 

1 1 1 I I 1 1 l 1 1 ! 1 I 1 1 1 1 1 1 1 1 

• E B ^ S T • 9 1 

Signature 

Name 
(BLOCK LTTTOtS PLEASE! 
Address 
(BLOCK l£TTBtSPlEAS£) 

Postc ode 
Remittance o M ce made payable to Ows*: Ma GrcJet y c u 

Please allow 28 day* for delivery 
All pfces'ntl VAT Delivery subject to evAfltbfily UKonty(exclu3lngCJ) 
Qassic Mail OrdK Registered oU>:c; Lowf:e<3s Way 
Uc<J> ISJ2 6-K) Registered numbe-t153039? 

At last the ideal home 
for your home computer. 

Classic Mail Order 
W. A. Smith (lecdsl itc. T/A Classic fAi i Crdet l<rv»<i«ldsVAi>. Leeds LSI? 6HQ 

I Please post to Classic Mail Order Lotf >eWs Y&y. Leeds LSI2 6HQ. 
Please send mc (fill in box(es! with number(s| reoiwedl. 



SAVI THE WmO 

250 K OT Pm MYSKRY 
BY /A* IMHttTMt 

DEVISED BY 
IAN LIVINGSTONE 

Spectrum 48K or 
Commodore 64 
(Turboload) A 

ultimate computer Epic. 
• Epic in scale: "Eureka!' spans five eras of fust 
You battle against the dinosaurs, out wit Nero or 
his gladiators, join the Knights ot the Round Tab 
escape trorn Colditz, and finally into 1984 defe< 
evil master of the Caribbean who is holding the1 

to ransom. 
• Epic in sheer size there's more than 250K 
for you to gel yourself killed In. 

Full-colour booklet. 
•F packed with cryptic 
W clues to help you A 
Funravel the mystery—A 
and win the £25.000 ^ f l 

reward ^ 

Music and 
sound effects 

built in 

• All 5 Adventures are linked — but you con choose to play them ^ B 
separately. And they all have REAL TIME built in. So if you don't think ^ 
fast, you wind up as a pterodactyl's lunch, die of over-exertion in a Roman 
orgy, or just lose your mind... 
• 'EurekaPis not just an Epic — not just on Adventure. At the start of each 
historical era, you face on Arcade Action test, to decide your strength level for 
the Adventure to come. 
• The better your score, the stronger and foster you'll be 
• And it'll keep you on your toes, with constantly-changing, static ana moving 
graphics. Brilliant music ond sound effects add to the excitement. 
• As port of the "Eureka!" pack, you receive a full-colour illustrated 
booklet, containing cryptic riddles and mysterious illustrations. Using 
booklet ond screen together, you steadily unrovel the clues ond build 
up a secret phone number piece by piece. 
• If you're first to ring it, you sove the world and collect the £ 2 5 , 0 0 0 ! ± 
m Quite o package! And to give everyone a fair chonce, "Eureka!" will be 
released simultaneously worldwide on October 31 st, 1984. No packs will be 
available until that date. All orders received by mail or phone by 26th 
OCTOBER will be despatched by post on the 31 st right across the world. So 
order now, ond be one of the first off the mork. 

THEN THE RACE IS ON!!! 

Just clip the coupon. Or, for even taster action, 
order by Credit Card on the 

"Eureka!" Telephone Hotline 0 1 - 4 6 0 6 0 0 0 . 
/ High quality, 
lull-colour, static and 

moving graphics/. 

Send your order now to 
Eureka!" FREEPOST. DepuOO Mount Form. Milton Keynes. MK1 1HQ 

TA M PNEEDEp 
'/.• To: "Eureko!". FREEPOST. Oept 400. Mount Form. Milton Keynes. MKI I HO 

Y i —. _ Ptoaie tsoame'EuewKol" podu.complet© wltticai3oMo.(ul-c<Xo<jr 
M V W V txx*1* Aifiuctwrsona culot crtCM.Weoch PiUS bSppotf* pock mg If 

G J T |l nyC*OM N IOCOMK! ootoro 26Oct0tX)f t9M. J will r»colvo o (»«• t7 
NOU...voocfwKtowOKJtolro|anlQMp«n.FTCOMoliow 14 day* debvwyKnotdoo 

% 0 f»c*to>0 oflor 26 Octotxx 
/ I MR COMPUTER ts I O J & M I W O I O N ISAO 1 2 4 HOUR PHONE 
< 5 _ _ HOTLINE NUMBER 

specirum*^ 0 1 - 4 6 0 6 0 0 0 
For Credit Cord Orders 

| I tincioto payment try ciwquo.'PO. payor*} to OOMARKIID. 
&A 00 F>»O«>cnc»O« my Credit Coro S I VBA • E S A C C C S s D 

K i F Cord Numoet 

The storylines tor 'Eureka!'' are by ion Livingstone, 
whose "Fighting Fantasy" books hove sold over 
2.000,000 copies. He's areomed up some rather 
nasty tricks ond twists for you in this Epic, because 
he has also devised ihe cryptic clues ond 
conundmms in the booklet that goes with the 
program. He's the one who knows the onswers __ 

"Eureka!" was programmed by 
Andromeda teams led by 
Hungarians Dondt Kiss ond Andrds 
Csdszar. It took the equivalent of 5 
YEARS to create, and the skills of 
4 graphic ortists, 2 musicians / 
and a professor of logic too * 
We told them to stretch the 
hardware's capabilities, ond make 
sure you were kept awake for hours!! 
They've done it... 

Expiry Date. 
When you oda 

EUREKA!" before 26 OCTOftER 1984. you 
7 receive on additwool bonus; £7 met ier \ \ 
'o f rmeprtceofrt* T P O J A M U C M T P E N V 
" 7 t r o m p S I .M.w >-t» N o m d price Is £17.25. 
/ 'too buy it for KrttSto.25 _ __ SI'oet 

Tne race tor me £ 2 5 , 0 0 0 starts on 31 Oct 1984 ond c loses on 3 1 Dec 1985. 
Domark lie 228 Munster Road, londonSW6. Reg No: 1804166 (England). 



GUNNER 
^ as they swerve and sweep and have a few pot H i t t h O S f i I l l a n e S h f i f O T P 

THE OBJECT o f Gunner is to stop the planes 
from passing over, towards their destination 
which is your local city. 

You may rotate the gun 360 degrees to scan 
for the enemy planes which come screaming 
towards you in a 3 D perspective form. Wjien 
they are visible you must shoot them down 
with your gun sights which could be difficult, 

as they swerve and sweep and have a few pot 
shots at you as they go. 

Unfortunately your guns can only with-
stand three hits resulting in destruction or, i f 
you let 10 planes pass, you arc retired from 
your position due to total 
destruction o f your 

Hit those planes before 
their air-to-ground 

missiles hit you in Tim 
Humphries 
BBC game. 
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YX-6ZO««NO<200i l J-OiG-OlRX"OlEX-OlMX-3 
320SQUNDI . — 13. 130. 11 F£*r!V.«OTOSOOt NEXT I SOIXOl . - 15. ISO. 1 
330CCL0UR14»PRINTTAB 18.18)::VDU233,9.Q.233 
34<**0Ce>l »n<> 
TSOCO-OLK13 
3a<*£PEAT 
;7OlfHTt-.OPROC»ndiP*0CM»ei«)r027O 
?«OP*CCpl 
3901 rt X-1 PROCno l n 10OTO4T/. 
400J-J.0l0-D-.003 
41Olf»(S0llO>-r>-*I.FVND(3>-2tF£*LOX-OT04iAV.l0*>-ft\<OXI*RX|)4l «» 
420Xt^»X-«Rr.« I.J «2">> > I VX»VT*-<4tJ I 
43050ll«l0tl4. - 'J«J > .98. lO 
44c>IP.I 2iPRNni<»-rp»voco' 

430F0RQV.-0T04! IFAy.lQX) )AX<OXi 
4601TAX < 0X1 OAX <0X>-29 
470NEXT 
400t*JBX"!PROC,oiOOT0330 
4901PIN»fV-90 XX-»X-A4tliGX-BOX-llPPOClS«lCX«CX-! 
300J FI Nt E V-67XX- rx-641BGV. - tGX* 11 f * K 1 ke t CX-CX* 1 
310IF!OrEV-77.ANDTV1040PfiaCcr»i IV.. 161 PPOCcr 6 
320IFIMKEV-IOSANDTV. 670PRCCcr»i TX«TX-> 6:PR0Ccrs 
SSOIFCX 12 CX-9:V0U19,13, 1 |0lKLSlilPtX<9CX»I2»V0U«9,9. I;0| 
340VWJl9,CZ.4|0l 19.CX-1. lsOs: IFCV.-l |3V0Ut9.CX*l. 1 «0|tUS<VDUl9.13.0j0l 
3SOIFXX - I 0f-8XX»26B0f i_SF JTXX 2 6 0 81408 
S601FXX -OAN0*X< OCa.OU*-:>f+lHTTA&(0,0>,-W 
370IFXX<0aN&»iy. -lC0L0Uft3>PRIN'> lOBlO.O/i-rO '-CFI i MX" -1 
3*01 If XX: 1279AN0MX< > 1 C0l0Uft?i Pfi 1 NT TAB < O, <» i" TO R1 HUT • i KX-1 
39<3P«OCpl JO«r 
6COIFJSX-lAND<ADVALi0>AN01>-lF*.0C4r CUSttfINKfV-741 ROC*r 
6lOIFrv.-2#*»OC{)li>''eiSOUNOO.-l5. S00.50IGCCL7, uFORV/.-OT0200sWJv€xy., VXi V0U8, <229. 

0»0<3)>.4iNf XTi6C0tO,2iM0VEX*,V>:iVDC«3. 233.41 VX-2000: XX«4000 
6200HT1LYX>1100 
630«FX13,0 
6401FYX<2COWn.X-PX.X»l iFORKX—I2TOOI SOUNOO, KX. 98. 2l MEXTiCOLOURl :PCrlNTTAB<0.0> |P 

LX| • PLANES"lAX»ri*:ey<200) i tFPLX-10PROC»nd:PflOOi»»ci&OT0270 
6SOPROCP1 »n«r 
6O0G0T0310 
670ll€FPfi0Cj» 
A4IOOOX-ADVAC < 1) /63320' lOl JRX-AOVAL (2> /o5520»10 
6901 F.JQ7. >7XX- XX-641 BGX-f«6X-11 PftOC 1 »r I CX-CX-1 
70OlFJQX<3XX-XX-64.K>X-BGX-liPR0ClociCX-CX-l 
7101FJRX< 3ANDTX>67C««)Ce r . : T X-TX-11.> PfWJCcr3 
72OlFJRX>7ANDTX<lO23**0CcrB|TV.-TX-M6lPTOC<:r» 
7TOENDPROC 
740CCFPRCCO) 
750OC0L3, 13lf*7VEXX*CXX<AX<0) H J , YX-CYX<AX<0) ) »J i DRAMXX-CXX «AX< 1) ) »J. VX»CVX<AX« 

11) »J|M0VEXZ.VX:DRAWXX«CXX<AX<2) 1 » < J/2> . TX*CYX (AX 12) ) • <J/2> sENDPP.OC 
76O0CFPR0C1X 
770C0L0UR2 
7801F»f»X< 1 DCX-6ML« tFPC.X >63&&X-1 
790PR1NTTAB lO. 12> |HIM <»•, WX,20> 
OCOfMpPflOC 
8100EFPR0Ccr« 
8206C0C3, 7i MfrVC»20t TXl V0U3, 24B, 4| ENDFWX 
8300EFPRDCfr 
840IFX21.4 
830VDU19. 14.2|Os JGCOL3,7IBOUNDO, 2.102,2irO*i tX'-OT01l MOVE340.450sCfiAW640.TX-20«0 

ooM740.450>NF«TtVD<l!9. 14. 410| I PNX-̂ OINT C639. T7-20) I TFPMX-1 30« PTrt-l3PR0C«Kp 
B60ENDPR0C 
870C«FP»0C»HP 
W»0irxi3.0 
•908X»0X»< 130-<JI30> » iCOLOURI |P»1NTTA|<<9,0) 18X1 SOUNOO. -13, lOO,3l6X-l i8P*-*»®<4 

) I 1FXX<639XXX—20C1.SEXXX-20 
9O0SNX-IOO _ . _ 
9lO€NCPOOC 
920C€FPR0Cspln 
930PORQX«OT02:AX IOX>-AX(OX> *SPXiNEXTlYX"YX-20 
9401PYX<(S90-<J»20»lEX"2t*FX15.0 
950S0U>4Dt 13.-10. SNX. 101 flNX-«W. -1 
96OXX-XX»XXXirNDP«0C 
970P€FP««OCo4 
••0FX-XX«CXX<AX<31)»<J«7>iOX»YX»CYX<AX<3)»»<J»7>IMX-XX«CXX<AX<4!I I«J»7>I1X-YX* 

CYXIAX<4))»(J«7) 
f90IPX21,4 

lOOCOCtX.3. H50UMD0. 1. 100, IiPORIX-OTOlifWVE FX, BXI DRAM XX, YXt Cif ArfMX, IXiNI XT 
1010IFP0INT (FX.aX! -4H0VEF-/., GXl PROChl t fO) 
I020IFP0INT <HX. :X)»4HQVEHX. IXl PROCbi t < I > 
1030ENEPROC 
l040C«FP»f0C»ntf 
1050«FX13,0 
1060B0LMD0.-I3. lOO. 201 COLOUR 1 
IO70P«OCoI«n«iP«INTTApIO,OIiSPC19 
IC«C€Nl**OC 
1090DEFPR0Ch»tCHX> 
1lOOOCCLO,2 
I ll01PH7.-01»ttX<200GCOLO, I ELBE I FHXa 11F 5 X< 20OCCQLO, 1 
M20VOU3,232,4iFO«GX-M>TOlOsVOtil9.4. liOl 19.4, 4| 0| I NEXTi WTX-MfX-! I ENDPROC 
11300EFPR0Ch1»r 
1140&COLO.OlMOVEO,640«MOV« 1279, 640lPL0T85.0. 1023lPL0T85. 1279, 1023 
1 1S0IP8X-:m6X«>RJNTTAB«6. 10> I -HE EN0"jPR0C» ,:PRJNTTAp 16. lO) I SFC8» TX*700i 8X<M)tMTX 

-2lPt*"0l PROCcrsjEHCPWX 
I 16-XSX-BX 
1170»CWMX-OTO10lPftOC#r I NEXT 
1100VWJ5I&C0L0. IIMOVE 140.900iP»rlNT"CC»««»TULAT SONS1 • I«0VE240.8S0iP*INT-V00 NOM 

MCt0"lM0VC19O.8f>0lP«rMfTMl MIOM QCOPC-
119»-.TX-700l BX«Ol MTX»2 
1200IFX15,0 
iri-*t.OCI jlOCOLO,Ol«OVEO.a40iPfOVei279.<l40j»-LOTD3tO. 1023|PLOT85. 1279. l023lPK0Ccr 

SlENCPROC 
1220DEFP<W)ri j _ 
12 jr»EFEATi JSX= < ADVAL 101 ANOl > lUNT 1LJSX<-1C»» INV Ev-99i EHOPfiOC 
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Multiple scrolling 

YOU MARVELLED AT BEACH-HEAD... 
NOW ACCESS PRESENT THEIR LATEST MASTERPIECE: 

• • I I I ) . U t f : a • 

* -itiiTiffliTifii3 > 

The most breathtaking 
3-D graphics yet seen on 
the Commodore 64! 
Gripping arcade action 

S T A T U S : READY 
» • S C O R E : 0 8 0 0 0 

r • -
The Soviets 

launch a nuclear 
strike against major 
cities in the United 
States and Canada 
With our own 
nuclear arsenal 
dismantled, in 
accordance with the 
Salt IV Arms 
Agreement, the 
Soviets believe their treachery will lead to 
total world domination. Our only hope is our 
space station equipped with stealth 
bombers, which can fly undetected in Soviet 
airspace. 

As squadron leader, you must lead your 
commandos on a virtual suicide mission, 
knock out the Soviet launch sites, and then 
proceed into the city of Moscow. Armed with only the 
weapons you can carry, you must seek and destroy the 
Soviet defence centre to stop the attack! Top multi-
screen action! 

J E L O C ! TV X j j j j T K / H C 0 0 R D I H A T E S 

„ UERT 00 K / 
ME TO IMPACT: 85 3 9 $ 
Mftrps » * * * ? * I • « <raor nflOOO 

c g J S S S J f e i 

I L C 
. J H . 
W 

U.S. Gold is stocked by all leading 
computer stores including: 

BOOTS WH SMITH JOHN MENZIES 
WILDINGS WOOLWORTH 



H. Kaljouw 
gives your Vic 
a little lift 

ELEVATORS IS A GAME o f skill written for the 
unexpanded Vic-20. T h e elevators have run 
amok in a huge building. T h e y have to be 
switched of!" but there is one problem, the 
main switch is on the top floor o f the building. 
T h e elevators are useless so you will have to 
use the stairs. 

S o far it looks easy but there arc a few 
problems. First of all you have to dodge the 
eight elevators, which is pretty tough in itself, 
and secondly you have a time limit to cross 
each floor. I f you get hit by an elevator or i f 
you pass the time limit you are dead, and you 
have to start at the ground level again. At the 
start of the game the time limit is 15 seconds. 
I f you manage to reach the top o f the bui lding 
the time limit decreases by 2.5 seconds. Y o u 
have three lives. 

There is a bonus to be found in the middle 
of each floor, except for the ground level. 
Each bonus is numbered from one to four. 
W h e n you walk through a bonus, it is auto-
matically replaced by another one which is 
worth a further 100 points. T h e highest bonus 
is worth 400 points. 

Each time you cross a floor safely, you auto-
matically go to the next floor. Y o u get 500 
points plus extra points depending on the 
time you have left. W h e n you have crossed the 
top floor safely you get 4,000 points. T h e n 
you have to start at the ground level again. 
T h e time limit goes down by 2.5 seconds. 

Elevators uses machine code and 25 user-
defined characters. T o make the game fit in 
the unexpanded V i c I had to write it in three 
parts, and even then there was no space left to 
add R e m statements. 

Program 1 contains the data for the machine 
code and the user-defined characters. There 
arc checksums for both. I f you have typed in a 
wrong number the program will end with an 
error message. After program I is run it auto-
matically loads and runs the second program. 

Program 2 gives you the title scrccn, 
instructions and the scoretable. It also tells 
you wh ich key to use — = left and -
right. After program 2 is run, it also auto-

(continued on page 95) 

Program 3. 

1 REt" » ELEvftTORS 3 * 
2 REK 
3 P0KE3OT79.142 PRINT"PCKE36869 233 PWE3S878,10 P0KE?l<j0 184 POKE? 161 11 
4 HI«FtEK<7l.;o>*236»PEEK-7161 • 
5 005U&900 
10 P-8120 :->0 SC"0 P»0 Vl-32 V2-32 M-0 N-3 F-<S8 
13 W T l f O W W ' 
2 0 o o r o s c e 
30 SY37137 
40 OOT037" 
: o e Ql»PEEK<203>i IFQ!03?flNWH02S>TMEN110 
103 (?»-: 1FQ1=37THEHR=1 
: io i=x=eflNi>t'=-jTHEHR=n fjoTotee 
513 IFX-ZeflHUP-lTMEHR-e OOTOlfe 
n 7 iFR^rr^NFCPfirore NEXT ooiotee 
118 Ol"PEEK<P>-02»PEEK<P-22> 1F01<30W01>3?TMENV1'-Qj V2=Q2 GOTOtOO 
119 IF02<303R02>39TMEMV1-01 V2-02 OOTOSOO 
J2® Ot -P££*< P«P) <?2"P£EK<P*»-22> 
121 P0K£36873.2®e P0KE36873.8 
123 IF01>37fWroK42THEN?<M 
13® [FOl-32«MtO2-32THEH130 
133 IF01-33flHP?2-33THEN130 
140 tF91=30fO'DO2=30ThEN70O 
143 5OTC6O0 
130 P0KEF v« PCKEP-22.V2: 
133 VI»01 V2-02 
lf.0 P0KEP 43*2*" PCKEF-22 ***2*P. PWEP»3972P-! FWEr-306??- 1 
163 00TC30 
300 FORfi-lTOl'SI P0KE3687?.132 ?WE3<5876,2::.3-« F0PF-IT0I3 NEXT PO' E?*???. : 4i« NEXT 
310 P0KE36877.0 IC-UHW OOSVl̂ MJ PCKEP HVPO' I P-3W20.6 PO)'EK-22 ?0 PCVf 6 

P-9120 
313 FCRft»7734T0?864STEP66 Pt»:£R,38 PQKEft*?072O-1 NEXT 
320 >:=e-v="vvt»32 v2=:-!2 T 1 1 = F « F - I O GOTOICO 
375 K-IMT<TI/T> IFK-OTMEH586 
382 F0KE7833«*:«22.37 IFK>ITHDF»:E7Sl 1*K*2Z,37 
583 1FK>14T»CH<0C 
386 GOT020 
600 N=N-J PCV.E36fcV7.2gO FCW.»SiTnisrEF-l K'KE3«f7Y t 11077 IffiXT ?« • PCKE36 
877.0 
610 PCKE3687o, 10 IFN»0THEI*5W 
620 PC*^P VI PWEP-22-V2 FC**» lT t« - : Pi'Kfc><I83-« 44 MEXT P0KEV183-A. 32 TIt-"©8000 
0-
523 I FN« 1 THE'J*^* E8184 32 
630 F0^=7e33T0Sl63STEP22 PO*EO-36 NEXT *'=8l20 X«-0 Vl=r?2 V2«?> P«0 GOTO160 
630 MUMT • OTTiWCWMMMISI -^E OVEP- FPI'tT• riTOMMTT . =rr- AGAIN V.-U" POKE7KI TUT 
<H1/236) 
633 K»'£7160.'Ml-PEEK<?16n*236 • OETOr 
657 IFRI="VT»«Ewn.R C-DT04 
660 IFRf-MrTHEMPPINT-rj- P0KE36869. i'40 END 
663 OOTOS33 
700 POKEP 32:P0KEP-22,32 X»XtP POKEP 43 PCKEP-27 44 POK£"*?O720 1 Pt>£f-30 
698.1 
727 lFP-7744TM€rO00 
730 F0«fl»PTCR-44S7EP-22 POKEft.30 FTXEA43O720. 6 f*x£rt-22. 45 POCEft*^^. 1 PCKEft-4 
444 
740 POK£«*3«676. : NgXTR FOR?=60TOlSTEP-8 F0RV=1V,-8T0l92«-f ?1EF4 P0KE3637.5 V 
760 l<EXTV,P W»300*INT<15-K>*13 OOSUS83C P-p-66 R«0 Vl-?2"2*32 T J I » - " 
770 FC3RH=76"33T08163STEP22 :PC«ER. 36 • NEXT COT0160 
800 POKEP.VI-P0*!EP-22. V2 P-P*«" <=X*P M-'C1 -??)•!?«• viorjiM V2=?2 lF©t=4J7HENVl«3 
2 
830 GOSUR830 0070169 
830 5C»eC«M-20«INT<W/20) 
833 F0RT-1T0M/20 
860 SC-SO20 IFSOHITHEHH1-SC 
863 PRINT• «oceo«fflc«ci^»nic>n5cn»w sc. THfi<8>;M! « 
870 POKE36876»230:PCKE36876> 230 FCKE36876-8 
873 F0ft01»1703 MF.X7 
880 SCXTT 

(program 3 
continued on 

page 95) 
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r Interface Packs including software ^ 
are available for the following 

computers:— 
• ZX Spectrum 48K £24.95 

• BBC Model'B'Micro £14.95 
• CBM 64 £14.95 
• Oric Atmos 48K £24.95 (available September) 
• Electron £24.95 (available September) 
Features include: 
• Two operating modes 1200/1200:1200/75 
• Battery powered 
• Totally portable 
• LED Indicator 

• Compatible with a n y s t a n d a r d — 
r ^ U RS 232 Interface C 4 

HIGH-SPEED 
COMPUTER TALK 

FROM PROTEK 
Inter-computer communication is easy in anyone's language, thanks to the Protek Modem. Acoustic coupling provides 

a reliable link between the computer and the telephone line. There are no connection charges, the unit is totally 

portable. The flexible link between the mouth and ear-pieces ensures a reliable connection between most telephones. 

For £59.95 

I British Telecom Approved ^ I L I I — _ PmmK= 
Protek Comput ing Ltd, 1A Young Square, 

Brucefield Industrial Park, Livingston, West Lothian. 0506 415353. 



(continued from page 93) 

matically loads and runs the next program. 
Program 3 is the main program. T h e little 

man is controlled by Basic, the elevators by 
machine code. At first the man is stationary. 
W h e n you press he starts walking to the 
right. 

Once the man has started walking, he 
cannot be stopped. T h e only way to protect 
h im from being hit by an elevator is b y 
making h im walk back by pressing the 
T h i s makes dodging elevators very hard. 
Program 3 also keeps a h igh score wh ich is 
3,000 at the start. ^ 

T h e automatic L oad R u n in programs 1 and 
2 is done by following 

POKE 631,131: POKE 198, 1: NEW 
T h i s line is equivalent to holding down the 

Shift-key and then hitting the Run/Stop key. 
B y putting this line at the end o f a program it 
automatically Loads and R u n s the next 
program on tape. S o you should Save program 
2 immediately after program 1 and program 3 
immediately after program 2. 

After typing in programs 1 and 2 you have 
to Save them before R u n n i n g them because 
they both and with a N e w statement and will 
destroy themselves. 

(program 3 continued from page 95) 
883 RETURN 
300 P R I W T " r J * * # # * M * I M i * M i M * M * * " 
904 F0RT»1T06 
906 P R I N T " * * * * * I I M M I I I i r 
908 NEXT 
910 PRINT~*I?ra»ll#«!l»Mtlll lM#!l###l>ll»lL" 
911 P R I N T S C ; T R B < 8 > ; H I - a ~ 
912 F0RX=2T018STEP2 
913 IFX»10THENNEXT 
914 Y=INT<15*PND<X>+2> 
916 FORT-1TOY-1 
918 P0KE7688+T*22+X, 3 3 POKE38400-t-T*22+X,7 
920 POKE36876,133*T»7 
922 FGRP»1TO60:NEXT 
923 POKE36876>0 
924 NEXTT 
926 P=76S0+X+22*V 
927 T » 3 0 7 2 0 * P : P O K E T , 7 : P O K E T + 2 2 , 7 POKET+44•7 
928 T»RND<X>*2: IFT>1THEM932 
930 POKEP- 27•POKEP+22 28•POKEP+44,2 9 G0T0934 
932 POKEP.68 POKEP+22 61 POKEP+44.62 
934 NEXTX 
936 POKE8098-44 POKE8120 4 3 
937 P0KE8183.31 POKE38903 7 
938 F0PP=7855T08163STEP22 P O K E P , 3 6 T=6 IFP>8033THENT=7 
939 POKEP+30728,T NEXT 
940 F0RY=3T013STEP6 
942 F 0 R T = Y T 0 Y + 2 
943 P 9 K E 3 3 4 0 0 + 2 2 4 T , 6 
944 POKE7680+22*T,30 NEXT:NEXT 
946 FORY-0TO18STEP6 
948 FORT-YTOY+2 
949 POKE38420+22#T,6 
930 POKE7700+22*T,30 NEXT•NEXT 
931 P0KE8183 / 44" POKES184,4 4 
953 FORfl=7734TQ8064STEP66 POKER,38 POKER+3O720•1"NEXT 
960 RETURN 

E 
L 
E 
V 
A 
T 
O 
R 
S 

Program 1. 
1 REM * E L E V R T O R S 1 * 
2 REM 
3 P 0 K E 3 6 8 7 9 , 1 1 0 - P R I N T ' T H I H B W R K t O P i r P L E f t S E W A I T . . . " 
10 P O K E 3 6 / 2 7 : P Q K E 3 5 / 0 : P 0 K E 5 2 / 2 7 = P 0 K E 5 1 , 0 : S«=0 
2 0 F O R P - 0 T O 2 4 0 
3 0 R E A D D S = D 1 * = L E F T $ < D S , 1 > : D 2 $ » R I G H T * ( D S , 1 ) 
4 0 D 1 - H S C < D 1 « > D 2 » A S C < D 2 * > 
3 0 G l = D l - 4 8 • I F D l > 3 7 T H E N G l = D l - 5 5 
6 0 G 2 = D 2 - 4 8 - I F D 2 > 5 7 T H E N G 2 = D 2 - 5 5 
7 0 G = 1 6 » G 1 + G 2 S = S + G 
8 0 P 0 K E 6 9 1 2 + P / G 
3 0 N E X T 
9 3 I F S 0 2 5 9 2 5 T H E N P R I NT " DATA E R R O R I N 3 0 0 - 7 4 0 " : END 
9 7 F O R P - 0 T O 3 1 1 : P 0 K E 7 1 6 8 + P , P E E K < 3 2 7 6 8 + P > =NEXT 
1 0 0 G O S U B 1 0 0 8 
4 8 0 P R I N T " 5 " 
4 9 0 P 0 K E 6 3 1 i 1 3 1 : P O K E 1 9 8 , 1 : C L R = NEW 
4 9 9 END 
3 0 0 DATA A 2 / A F , B D , D C . 1 E , C 9 , 1 B D 0 , 1 2 , 9 D 
3 1 0 DATA F 2 , 1 E , A 9 / 1 C / 9 D / 0 8 , 1 F , A 9 . 1 D / 9 D 
3 2 0 DATA I E / 1 F , A 9 , 2 1 , 9 D , D C , 1 E , C A , D 0 , E 4 
3 3 0 D A T A A 2 / C 6 / B D / 1 6 , 1 E / C 9 , 1 B , D 0 / 1 2 / 9 D 
3 4 0 D A T A 2 C , 1 E , A 9 , 1 C , 9 D , 4 2 , 1 E , A 9 , 1 D , 9 D 
3 3 0 DATA 3 8 , 1 E , A 9 , 2 1 , 9 D . - 1 6 , 1 E , C A , D 0 , E 4 , 6 0 
3 6 0 DATA A 2 , 0 0 , B D , 3 8 , 1 E / C 9 , 3 E , D 0 , 1 2 , 9 D 
3 7 0 DATA 4 2 , I E , A 9 , 3 D , 9 D , 2 C , 1 E , A 9 , 3 C , 9 D 
3 8 0 DATA 1 6 , I E , A 9 , 2 0 , 9 D , 3 8 , 1 E , E 8 , E 0 , F 2 
3 9 0 DATA D 0 , E 2 , A 2 , 0 0 , B D , 4 A , 1 F . C 9 . 3 E . D 0 
6 0 0 DATA 1 2 - 9 D , 3 4 , I F . A 9 / 3 D / 9 D / I E , I F / A 9 
6 1 0 DATA 3 C , 9 D , 0 8 , 1 F , A 9 , 2 0 , 9 D . 4 A , 1 F . E 8 
6 2 0 DATA E 0 , 3 4 , D 0 , E 2 , 6 0 
6 3 0 DATA A 2 , 1 5 , B D , 8 C , I F , C 9 , 1 B , D 0 , 0 F • A 9 
6 4 0 D A T A 3 C , 9 D , 8 C , 1 F . A 9 , 3 D , 9 D . A 2 - I F . . A 9 
6 5 0 D A T A 3 E , 9 D , B 8 . . 1 F , C A , 1 0 , E 7 6 0 
6 6 0 DATA A 2 , 1 3 - B D , 1 6 . 1 E - C 9 , 3 C . D 0 . 8 F . A 9 
6 7 0 DATA 1 B , 9 D , 1 6 , I E , A 9 , 1 C , 9 D , 2 C , 1 E , A 9 
6 8 0 DATA 1 D . 9 D , 4 2 , 1 E , C A , 1 0 , E 7 . 6 0 
6 9 0 DATA A 2 . F F , B D , 0 0 . 1 E , C 9 , 1 E . 3 0 . O 4 . C 9 
7 0 0 DATA 3 C • 3 0 . 0 3 • A 9 , 0 7 , 9D , 0 0 , 9 6 • C A • D 0 
7 1 0 DATA E D , A 2 , 0 0 « B D « 0 0 , 1 F , C 9 , I E , 3 0 , 0 4 
7 2 0 DATA C 9 , 3 C , 3 0 , 0 3 , A 9 , 0 7 , 9 D . 0 0 , 9 7 . C A , D 0 . E D . 6 0 
7 3 0 DATA 2 0 . 0 0 . 1 B - 2 0 . 3 D , 1 B , 2 0 . 7 E , 1 B - 2 0 
7 4 0 D A T A 9 A . 1 B , 2 0 - B 6 , 1 B , 6 0 
1 0 0 0 S a 0 : F 0 R A = 1 T 0 2 6 
1 0 0 2 P E A D X : S = S + X F O R I = X T 0 X + 7 s R E A D Y : S = S + Y : P O K E I , V N E X T I 
1 0 0 4 N E X T A 
1 0 0 5 I F S 0 2 1 6 8 5 9 T H E N P R I N T " W » M M » i a D A T A E R R O R " 

: P R I N T " O M H 3 I N 1 0 0 0 - 1 2 6 0 " : END 
1 0 0 6 R E T U R N 
1 0 1 0 DATA 7 3 8 4 , 2 4 , 3 6 . 6 6 , 1 2 9 , 2 3 3 . 2 3 3 , 2 3 3 , 1 3 3 
1 0 2 0 DATA 7 3 9 2 , 1 3 3 - ! 3 3 . 1 3 7 , 1 8 7 , 2 5 3 . 2 3 5 , 2 1 9 , 2 3 3 
1 0 3 0 DATA 7 4 0 0 , 2 3 3 / 1 8 9 . 1 2 9 > 1 9 3 , 2 3 5 , 2 5 5 , 1 2 6 , 0 
1O40 DATA 7 4 0 8 , 2 5 5 , 1 2 9 . 1 2 9 , 1 2 9 , 2 5 5 - 1 2 9 - 1 2 9 . 1 2 9 
1 0 5 0 DATA 7 4 1 6 , 2 5 5 . 0 , 0 , 0 . 0 , 0 , 0 . 0 
1 0 6 0 DATA 7 4 3 2 / 8 , 8 / 8 - 3 . 8 - 8 , 8 , 8 

1 0 7 0 
1080 
1 0 9 0 
1100 
1110 
1120 
1 1 3 0 
1 1 4 0 
1 1 5 0 
1160 
1 1 7 0 
1180 
1! 9 0 
1200 
1210 
1220 
1 2 3 0 
1 2 4 0 
1 2 5 0 
1260 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

7 4 4 8 , 2 2 3 , 2 2 3 , 2 2 3 , 0 , 2 5 3 , 2 5 3 . 2 5 3 , 0 
7 4 5 6 • 9 3 • 9 3 . 9 3 , 9 3 , 9 3 , 9 3 . 9 3 . 9 3 
7 4 6 4 . 6 5 , 6 5 , 6 5 , 6 5 , 6 5 , 6 5 , 6 5 , 6 5 
7 4 7 2 , 1 2 6 , 1 2 9 / 1 5 3 , 1 8 5 - 1 3 3 , 1 5 3 , 1 8 9 , 1 2 9 
7 4 8 0 , 1 2 6 . 1 2 9 , 1 3 9 , 1 4 1 . 1 8 9 , 1 7 7 , 1 8 9 , 1 2 9 
7 4 8 8 ' 1 2 6 , 1 2 9 . - 1 3 9 , 1 4 1 , 1 8 9 , 1 4 1 , 1 8 9 , 1 2 9 
7 4 9 6 , 1 2 6 / 1 2 9 , 1 7 3 , 1 7 3 , 1 8 9 , 1 4 1 . 1 4 1 , 1 2 9 
7 5 0 4 . 0 . 2 4 , 2 4 , 2 5 5 / 2 4 , 5 6 , 3 , 2 4 
7 5 1 2 , 3 6 • 5 6 . 6 0 - 2 8 , 8 / 2 4 , S , 5 6 
7 5 2 0 , 0 , 2 4 , 2 4 . 2 5 3 , 6 0 , 6 0 . 2 4 , 2 5 5 
7 5 2 8 - 2 5 5 , 1 2 6 , 6 0 . 1 2 6 , 6 6 , 6 6 , 6 6 / 2 3 1 
7 5 3 6 . 0 , 2 4 , 2 4 , 2 5 5 , 2 4 . 2 8 . 1 6 - 2 4 
7 5 4 4 , 2 3 , 2 8 , 6 0 . 5 6 . 1 6 , 2 4 , 1 6 , 2 8 
7 6 4 8 • 2 4 , 3 6 . 6 6 . 1 2 9 . 2 5 5 , 2 5 5 , 2 5 5 , 2 2 1 
7 6 5 6 - 2 2 1 . 1 5 3 / 1 5 3 , 1 5 3 , 2 5 5 . 2 5 5 , 2 1 9 . 2 5 3 
7 6 6 - » . 2 5 5 , 1 3 9 - 1 2 9 - 1 9 5 - 2 5 5 , 2 5 5 , 1 2 6 , 0 
7 6 3 2 , 8 / 1 6 / 3 2 , 3 2 , 3 2 / 3 2 , 1 6 , 3 
7 6 4 0 , 1 6 , 3 - 4 . 4 . 4 . 4 , 3 . 1 6 
7 6 7 2 / 0 . 2 , 4 , 8 , 1 6 - 3 2 - 6 4 - 0 
7 1 6 8 . 0 1 2 6 . 1 2 6 , 1 « 2 - 1 0 2 , 1 2 6 . 1 2 6 , 0 

Program 2. 
1 • ELEVATOR* 2 • 
2 BOI 
3 PWE36878.18 
8 PCKE36869.233 PCKE36879.118 PRINT-IT 
9 PRINTTW S*»' 
18 F0Rfl«3T0l7 
28 R£flDfW:fl«-
38 P R I N T - — — B 8 W O O — I T O W W W . B » 
40 FORB-21TORSTEP-1 
38 PR1NT-.TT .«* 
31 IF -TMEH34 
32 PCKE36876,248-3*1 
34 FORT-IT08 KXT POK£3607«,O 
68 PRINTS* P«INT--rT 
78 KXTJ • 
90 tCXTR 
90 FORT-1TO18008 NEXT 
106 PRINT\T 
103 P0K£36869,2«0 
110 F0RR«3T021STU*2 
120 REflI>» «*-• (•«•»«« 
130 PRINT" 118—BOWOHUMUWUIWr ,R* 
148 F0R»-2IT0MTCP-1 
130 PRINT'TT/R* 
133 PO»T£36876,240-3*F FCRT-1T010 NEXT POKE3«876,0 
168 PRINTS* PR1MT-TT 
170 NEXT8 
iee NEXT* 
200 OETM lFft*»--T»«N2e0 
205 PWE36869.23? 
210 F0TO-2TO28STEP2 
220 RERDR*: " WPT 
238 PRINT - m m m m — — w r .*» 
240 KWB-21 TCWTEP-1 
230 PRINT'TT .ft* 
233 PC*£36$r«.24»-3*r F0RT-JT010 NEXT P0KE36876 0 
260 PRINTS* PRINT'TT 
270 HtXTP 
280 KEXTR 

PRINT-W PPtSS R KEV 
380 CETRf: IFRJ*--THE><J00 
310 PRlNT-raPWWMrtERSE W»ITB* PCKeeSI.lSI P0KE19P.1 NEJI 
793 END 
ETO WTR » « f !»•»-.-e 3 » 1 n 9 f -V* « Q9 
819 DRTH "» » 8 8 • tf 8" • «W 'TOO 1 • ." V • 
82® IWTR* T-W> W «.» W 1 8 m m - - 1 * <» Ô * • 

8' 
SSJ PRTR- l» I W M 8*1 •. ' - ."k »V H.KRLJOmCr 
9O0 PflTR* aiNSTRUCTICtfSt"."IRV TO RE«C«-.-T>€ TOf OF 1>C* 'IUIL0IH0. D01K< 
?ie I>RT«*T»€.£L£v'ST££i.'.,,lF fflu.sat'! vo»J PRS THE" "Trt'-L[MlT VOU' 
9*9 PRIf'-RRE DEW." f ' t>V 
?40 BfiTf a»« KEYS ySED *«»»•. "LEFT RIGHT ' "-ir>ll >• /tf .rr 

DRT̂ -- TWV.E *»r, -4 MWJS 100*."' 801WS 
300" 

968 PRTR' > 480",'EACH FuOOR 300" "£RCM SCREEN 4WK1* 

q a i»0O-
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THE ADVENTURE EVENT OF THE YEAR BY 

JOHN SHERRY 

tye p r i n c e 
WINNER OF THE 1984 CAMBRIDGE AWARD 

Characters in orber of Appearance: 
$aron Grasper — alantiotoner 

Ambrose — a cleric 
$orcua — a merchant 

jfernan&o — a tipstaff 
<&amp — a stall fjol&er 

i f 

9 
plug supporting cast 

anli finally 
®f)t prince 

THE FIRST ROLE PLAYING GAME FOR FOUR PLAYERS 

Available for Spectrum 48K at £7.95 from larger branches of Boots or mail order from ^ J L 
Cases Computer Simulations Ltd., 14 Langton Way, London SE3 7TL ^ W C 
Telephone 01 -858 0763 Wilm 

10O YOUR COMPUTER. NOVEMBER 1984 



ORIC 
Go to work on an egg in 
P.H. Phoeng's cracking 
game for the Oric or 
Atmos computer. Go on 
and poke that yolk! 
BROOD IS WRITTEN on an Oric -1 S f c K 
computer. But as I have not used any bugged 
Basic commands nor any R O M calls, only a 
few changes need to be made for Atmos 
conversion. 

Just add one to the X-coordinate o f the Plot 
commands in the following lines: 115, 270, 
275, 315, 380, 400, 640, 645, 650, 680, 685, 
695, 700, 705, 775, 2005, 2140. A l so change 

F O R A = 3 T O 34 
in line 690 into 

F O R A = 4 T O 35 
T h e main loop o f the game is written in 

machine code — # 9 8 0 0 - # 9 A 5 0 , entered 
with Basic — while the rest is written in Basic. 
T h e program uses approximately 7 K o f R A M 
memory. 

T h e game can be played with the keyboard 
or with a joystick attached to the right port o f 
a Pasc joystick interface. T h e player is also 
offered a choice in sound volume. 

T h e player finds h imself on a grid in an 
incubator and the object is to destroy the 
Munz te r ' s eggs before they hatch. T h e brood-
griddcrs, who protect the eggs, will make the 
job a bit harder. But while the player is able to 
leave the grid, these brood-gridders have to 
stay on the grid. 

T h e player is equipped with the z-ray, a 
weapon that will freeze the brood-gridders but 

Oric Brood. 

at the same time speeds up — by 10 times — 
the hatching o f the eggs. 

W h e n all eggs are destroyed the player 
moves on to the next grid. There are nine 
different grids. There is a life bonus after 
every third finished grid while the speed level 
will be increased after every sixth grid. 

I f you want to practice on a particular grid, 
change the grid variable ( G R ) in line 655 

Variables. 
G R grid number 

high score 
speed level 
lives 
finished grids counter 
score 
time 
sound volume 

. —>j i i f " 
HINEW#97FFiPOKE61£ 

I S FORA»#B8SOTO0BBA7 
2 0 POKEA,19iNEXT 
2 5 PRINT-LOADING M . C . " 
3 0 QOTOIOOO 
9 3 REM MAIN LOOP 
lOO SOUNDl , RND<I ) *99 ,V 
105 CALL«9800 
110 S O U N D l , 0 , 0 i A - P E E K < 1 7 ) 
I I S P L 0 T 1 6 , 0 , 3 + A « 2 i 8 0 U N D 2 , 1 0 0 . V * A 
120 I F P E E K <13)<36THEN200 
123 T - T - A « 9 - l I I F T < 1 T H E N 1 3 0 
130 W A I T 3 - L E i 8 0 T 0 1 0 0 
I S O REM E0O8 HATCHED 
133 POKE#BBCB,48«SOUND1,230,V 
160 W A I T 1 0 0 i P 0 K E 4 . 1 6 3 i P 0 K E 3 . 3 7 
163 F0RA-1T030*SOUND1, lSO,V 
170 CALL«99FA«60UND1,0,0|NEXT 
173 P O K E S , 1 6 7 i C A L L # 9 9 FA 
I 9 0 SOUND2,900,ViWAITIOO 
I B S P O K E < D E E K ( 0 > ) , 1 6 2 » P O K E 3 , 39 
190 FORA"1TOS11SOUND2,A«S,V 
193 CALL»99FA«NEXT 
200 IFPEEK<13)-OTHEN300 
2 0 5 REM LOSE L I F E 
210 A - D E E K ( O ) i F O R B - 1 2 7 T 0 3 2 8 T E P-
213 POK£A,B i80UND2,B,V iNEXT 
220 SOUND2,OtO 
223 LI-CI-HD0KElB ,*BF91iPRINTLI 
230 WAIT200ICLS 
2 3 3 I F L I M>THEN660 
2 * 0 8 C # - M " 
2 4 3 FORA-«BBBlTO«BBBS 
2SO B C » - S C » + 0 « « (PEEK <A> ) 
233 NEXTJ BC-VAL <9C*> 
260 A*-"GAME OVER" 
263 IFBC>HITHENA«--HIGHEST S C O R E " i H I - S C 

270 P L 0 T 9 , 1 0 , A » 
273 P L 0 T 9 , 1 2 , " T R Y AGAIN ? ( Y / N ) " 
2BO G E T A » i I F A « - " Y " T H E N 6 40 
283 IFA«<>"N"THEN280 
290 DOKE621,48000IPOKE623.27IEND 
300 REM F I N I S J C D 
303 CLS iGR-GR*1 
3 1 0 IFGR-10THEN6R-1 
3 1 3 PLOT14,9,"BONUS O" 
320 F0RA-0T03J8-«BBC8*A 
323 POKE#BD26»A,PEEK<B) iNEXT 
330 FORA"1T0200iSOUND2,RND <1)•1OO,V 
333 NEXT»SOUND2,0,0 

340 C-0:F0RA-0T04«SOUND1,200*30»A,V 
343 B"PEEK (•BBB3-A) -*PEEK (•BD29-A) 
350 B - B - 4 B * C t C - 0 
333 I F B > 3 7 T H E N C - l i B - B - 1 0 
3 6 0 P O K E ( • B B B S - A ) , B * 1 7 8 
363 WAIT8O1POKE<#BBBS-A),B 
370 SOUND1,0,0«NEXT 
375 R - R + l i I F R / 3 > I N T ( R / 3 ) T H E N 4 3 0 
380 P L O T 1 4 , 1 1 , " L I V E B O N U S " t L I - L I - 1 
383 F0RA»0T0200iS0UND1,ABS( lOO—A),3 
390 N E X T i S O U N D l , 0 , 0 
393 I F R / 6 > I N T <R/6)THEN430 
4OO P L 0 T 1 4 . 1 3 , " L E V E L INCREMENT" 
403 I F L E < 4 T H E N L E - L E ^ I 
410 FORA- ITOIO1FORB- ITO 6 
413 M U S I C 1 , B , A , V i M U S I C 2 , 1 , A , V 
420 W A I T l i N E X T B . A 
423 S 0 U N D l , 0 , 0 i S 0 U N D 2 , 0 , 0 
430 WAIT200iG0T0660 
600 REM I N I T I A L I Z E , S E T UP SCREEN 605 P L A Y 3 , 2 , 0 , 0 
610 CLS iPAPER3»INKO 
623 FORA—1T024:PRINT 1 NEXT 
630 D0KE621,48080(POKE623,21 
633 PRINT" L I V E S " . - L E V E L " . " G R I D - . " H I - S C O R E " 

(continued on next page) 
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640 P L 0 T 2 . 0 , " S C O R E OOOOO" 
645 P L 0 T 2 6 . 0 , " T I M E " 
650 PL0T15,0,CKW< (12) •CHRS (3) •"Z-RAY"*CHR* (8) -4-CHR* (4) 
633 S C - O l L I - 3 i L E - l i G R - 1 t R - 0 
660 CLS lD0KE18,«BF91 
663 P R I N T L 1 , " " L E , " "GR," "HI 
670 A - I N T ( R N D ( l ) « 3 ) - * 2 0 i IFA-20THENA-18 
673 F0RB-3T023iP0KE»BB80+40»B,AiNEXT 
680 P L 0 T 0 , 0 , 4 i P L 0 T 0 , 2 4 , 1 i P L O T O , 2 5 , 1 
683 F0RA»2T022 iPL0T1,A ,9 iNEX T 
690 F 0 R A " 3 T 0 3 4 i P L 0 T A , 1 , 3 8 i P L O T A , 2 3 , 3 8 i N E X T 
693 F0RA—2T022l P L 0 T 2 , A , 3 8 i P L O T 3 3 , A , 3 8 1 NEXT 
700 P L 0 T 2 , 1 , 4 3 i P L 0 T 3 5 , I , 4 3 
703 P L 0 T 2 , 2 3 , 43» P L O T 3 5 , 2 3 , 4 3 
7 IO 90BUB900+GR«HO 
713 POKEO,2311POKE1,1871 CALL#99A9 
720 POKEO,232iPOKEI ,187 
723 POKE2,AIPOKE3,BICALL#99D1 
730 POKEO,CiPOKE1,D 
733 P0KE2,E iPOKE3,F iCALL®99D1 
740 RESTORE 
743 F0RA-0T018iREADBiP0KEA,BiNEXT 
730 REM ZERO PA8E DATA 
733 D A T A 2 3 2 , 1 8 7 , 1 , 1 , 3 6 
760 D A T A 2 7 , 1 8 8 , 3 2 , 1 , 1 6 3 
765 D A T A S 9 , 1 9 1 , 3 2 , 2 1 , 1 6 3 
770 D A T A 1 9 1 , 0 , 0 , 3 5 
773 P 0 K E 1 4 , 8 i P L 0 T 3 1 , 0 , T « 
780 T-VAL <T»> 
785 80T0100 
800 REM J O Y S T I CK DATA 
805 P0KE«9804,0 iP0KE«9805,4 
810 POKE#9809,173» P0KE#980A,176 
815 P0KE«980C, l38 iPOKE»980D,24 
820 P0KE#980E,105iPOKE#980F,32 
825 P0KE198I0,170iPOKE#9814,191 
830 P0KE09815,176 
835 P0KE*9820,183iP0KE«983A,175 
840 P0KEd9854,190iPOKE*986E,189 
845 G0T02200 
900 REM GRID DATA 
910 A - 3 1 i B - 6 2 i C - 4 i D - 1 8 8 i E - 3 t F - 1 8 
915 G- 2 0 7 IT»-"1000" IRETUR N 
920 A-311 B - 6 2 i C - 2 5 5 1 D - l B 7 i E - 3 i F - 3 0 
925 O-183iT»~"lOOO"•RETURN 
930 A - l i B - 8 i C - 2 0 « D - 1 8 8 i E - l i F - B 
935 G-235 iT«-"1500"tRETURN 
940 A - 3 : B - 1 3 I C - 1 3 I D - 1 8 S i E - 3 i F - 1 3 
945 G—181iT»—"1500"I RETURN 
930 A - 1 2 I B - 3 6 I C - 2 3 3 I D - 1 8 7 I E - 4 I F - 3 2 
955 G-198IT»-"1500" IRETURN 
960 A - 8 i B - 3 2 i C - 3 i D - 1 0 6 i E - 8 i F - 3 2 
965 G - 1 8 3 i T » - " 1 0 0 0 " i R E T U RN 
970 A - 7 I B - 3 5 I C - 2 5 5 I D - 1 8 7 I E - 7 I F - 3 5 
975 8"193 i T<—"lOOO"iRETURN 
980 A - 2 I B - 1 2 I C - 1 7 I D - 1 8 8 I E - 2 I F - 1 2 
985 G - 2 1 5 i T « - " 1 5 0 0 " i R E T U R N 
990 A - 8 » B - 3 2 i C - 2 5 3 « D - 1 8 7 » E - 5 » F - 3 S 
995 8 - 1 9 9 : T « - " 1 0 0 0 " i R E T U R N 
lOOO REM REDEFINE CHARACTERS 
1005 F0RA"OT018«READBiNEXT 
1010 F0RA-47368t047423 
1013 READ8iP0KEA,BiNEXT 
1020 REM BROODtGRIDDER 
1025 D A T A 2 8 , 4 , 1 4 , 2 7 , 6 2 , 2 8 , 1 0 , 4 9 
1030 REM PLAYER 
103S D A T A 8 , 2 8 , 4 2 , 6 2 , 8 , 4 , 3 1 , 2 1 
1040 D A T A 4 , 1 4 , 2 1 , 3 1 , 4 , 8 , 6 2 , 4 2 
1045 REM 6RID 
1050 D A T A O , 0 , 8 , 0 , 0 , 4 , 0 , 0 
1055 REM EGG 
1060 D A T A 6 3 , S 1 , 4 1 , 3 3 , 3 3 , 5 1 , 6 3 , 6 3 
1065 REM EDGE 
1070 D A T A 4 , 4 , 8 , 8 , 4 , 4 , 8 , 8 
1075 REM MUNZTER 
1080 D A T A 9 , 1 8 , 1 0 , 3 1 i 2 1 , 1 4 , 1 0 , 1 9 
1085 F0RA-46384T046391 
1090 READBiPOKEA.BtNEXT 
1095 D A T A O , 0 , 0 , 2 1 , 4 2 , 0 , 0 , 0 
1100 REM HC 
1105 F0RA-«402TO#422 
1110 READB»J B-VAL <"•"•8*> 
1115 POKEA,BiNE X T 
1120 DATA A D , 1 , 3 , 4 8 , A D , 3 , 3 , 4 8 
1125 DATA A 9 , C O , 8 D , 3 , 3 , A 9 , 8 0 
1130 DATA 8 D , F , 3 , A D , F , 3 , 8 D , 0 , 4 
1135 DATA 6 8 , 8 D , 3 , 3 , 6 8 , 8 D , F , 3 , 6 0 
I 140 FORA-»98CK>T0«9A5O 
1145 READB*:B—VAL ("•"•B*) 
1150 POKEA,B«NEXT 
1153 DATA 2 0 , 2 , 4 , A E , 8 , 2 , A O , 0 , E 0 , 8 4 , D O 
1160 DATA 7 , E 6 , 1 1 , 4 C , 1 9 , 9 8 , E 6 , 1 1 , E O 
1163 DATA 3 8 , F 0 , 2 , 8 6 , F , A 6 , F , A 5 , 4 , 9 1 , 0 
1170 DATA E O , B 4 , D O , 1 6 , A 2 , O , 2 0 , D 6 , 9 8 

1175 DATA B 1 , O , C 9 , 2 6 , D O , 6 , 2 0 , E 2 , 9 8 , 4 C 
1180 DATA A D , 9 8 , E 6 , 3 , 4 C , 8 4 , 9 8 , E O , 9 C 
1185 DATA D O , 1 6 , A 2 , 0 , 2 0 , E 2 , 9 8 , B 1 , 0 , C 9 
1190 DATA 2 6 , D O , 6 , 2 0 , D 6 , 9 8 , 4 C , A D , 9 8 
1195 DATA C 6 , 3 , 4 C , 8 4 , 9 8 , E O , A C , D O , 1 6 
1200 DATA A 2 , O , 2 0 , F 5 , 9 8 , B 1 , O , C 9 , 2 6 
1205 DATA D O , 6 , 2 0 , E E , 9 8 , 4 C , A D , 9 8 , C 6 , 2 
1210 DATA 4 C , 8 4 , 9 8 , E O , B C , D O , E , A 2 , 0 , 2 0 
1215 DATA E E , 9 8 , B 1 , O , C 9 , 2 6 , D O , 6 , 2 0 , F 5 
1220 DATA 9 8 , 4 C , A D , 9 8 , E 6 , 2 , C 9 , 2 1 , D O , 3 
1225 DATA 8 3 , F , 6 0 , 8 5 , 4 , C 9 , A 5 , D 0 , 1 C , C 6 
1230 DATA 1 0 , 3 8 , E 9 , 8 1 , 8 5 , 4 , A 2 , 4 , FE ,B1 
1235 DATA B B , B D , B 1 , B B , C 9 , 3 A , D O , 9 , A 9 
1240 DATA 3 0 , 9 D , B 1 , B B , C A , 4 C , 9 A , 9 8 , A 5 
1245 DATA 1 2 , 4 9 , 1 , 8 5 , 1 2 , 9 1 , 0 , A 5 , 1 0 , D O 
1250 DATA 3 , 8 5 , F , 6 0 , A S , 1 1 , C 9 , 1 , D O , 3 C 
1255 DATA A 2 , 3 , B D , C 7 , B B , C 9 , 3 0 , D 0 , 6 , C A 
1260 DATA D O , F 6 , 6 0 , E A , E A , A 2 , 2 , 4 C , 9 5 
1263 DATA 9 9 , 1 8 , 8 3 , 0 , 6 9 , 2 8 , 9 5 , 0 , 9 0 , 2 
1270 DATA F 6 , 1 , 6 0 , 3 8 , B 5 , 0 , E 9 , 2 8 , 9 5 , 0 
1275 DATA B O , 2 , D 6 , 1 , 6 0 , F 6 , 0 , D O , 2 , F 6 , 1 
1280 DATA 6 0 , B 5 , O , D O , 2 , D 6 , 1 , D 6 , O , 6 0 
1285 DATA 8 4 , 1 1 , A 2 , 5 , B 5 , 4 , 8 1 , 0 , E O , 5 
1290 DATA D O , 1 7 , A 5 , 3 , D 5 , 3 , B O , 1 1 , 2 0 , E 2 
1295 DATA 9 8 , A 1 , O , C 9 , 2 2 , 9 0 , 5 , D 6 , 3 , 4 C 
1300 DATA 7 D , 9 9 , 2 0 , D 6 , 9 8 , A 5 , 2 , D 5 , 2 , B O 
1305 DATA 1 1 , 2 0 , F 5 , 9 8 , A I , 0 , C 9 , 2 2 , 9 0 , 5 
1310 DATA D 6 , 2 , 4 C , 7 D , 9 9 , 2 0 , E E , 9 8 , B 5 , 3 
1315 DATA C 5 , 3 , B O , 1 1 , 2 0 , D 6 , 9 8 , A 1 , O , C 9 
1320 DATA 2 2 , 9 0 , 5 , F 6 , 3 , 4 C , 7 D , 9 9 , 2 0 , E 2 
1325 DATA 9 8 , B 5 , 2 , C 5 , 2 , 8 0 , 1 1 , 2 0 , E E , 9 8 
1330 DATA A 1 , O , C 9 , 2 2 , 9 0 , 5 , F 6 , 2 , 4 C , 7 D 
1335 DATA 9 9 , 2 0 , F 5 , 9 8 , A 5 , 3 , D 5 , 3 , B 0 , 1 A 
1340 DATA 2 0 , E 2 , 9 8 , A I , 0 , C 9 , 2 2 , B 0 , 6 , 2 0 
1345 DATA D 6 , 9 8 , 4 C , 8 6 , 9 9 , D 6 , 3 , C S , 1 2 
1350 DATA D O , 3 , 8 5 , F , 6 0 , 9 5 , 4 , A 9 , 2 1 , 8 1 
1355 DATA 0 , E O , 5 , D O , 5 , A 2 , A , 4 C , 2 , 9 9 , A 2 
1360 DATA 3 , D E , C 8 , B B , B D , C 8 , B B , C 9 , 2 F 
1365 DATA D O , 9 , A 9 , 3 9 , 9 D , C 8 , B B , C A , 4 C 
1370 DATA 9 5 , 9 9 , 6 0 , A 2 , 6 , A O , 2 0 , A 9 , A 5 
1375 DATA 9 1 , 0 , 8 8 , 9 1 , 0 , 8 8 , F O , 8 , A 9 , 2 4 
1380 DATA 9 1 , 0 , 8 8 , 4 C , A D , 9 9 , C A , D O , 1 , 6 0 
1385 DATA 1 8 , A 5 , 0 0 , 6 9 , A O , 8 5 , 0 , 9 0 , 2 , E 6 
1390 DATA 1 , 4 C , A B , 9 9 , A 2 , 1 5 , A 9 , A 5 , A O , O 
1395 DATA 9 1 , 0 , 4 8 , 9 8 , 1 8 , 6 5 , 2 , A 8 , 6 8 , C 4 
1400 DATA 3 , D O , F 3 , C A , D O , 1 , 6 0 , 4 8 , A 5 , O 
1405 DATA 1 8 , 6 9 , 2 8 , 8 5 , 0 , 9 0 , 2 , E 6 , l , 6 8 
1410 DATA 4 9 , 8 1 , 4 C , D 5 , 9 9 , A 9 , F C , 8 5 , 2 
1415 DATA A 9 , B B , 8 5 , 3 , A O , 0 , B 1 , 2 , C 9 , 1 3 
1420 DATA D O , 9 , A 5 , 4 , A 6 , 5 , 8 5 , 5 , 8 6 , 4 , 6 0 
1425 DATA C S , 4 , D 0 , 4 , A 5 , 5 , 9 1 , 2 , E 6 , 2 , D O 
1430 DATA 2 , E 6 , 3 , 4 C , 4 , 9 A , A O , O , 8 4 , O , 8 4 
1435 DATA 2 , 8 4 , 3 , A 9 , 5 , 8 5 , 1 , A 5 , 9 C , C 5 , 0 
1440 DATA D O , 7 , A 5 , 9 D , C 5 , 1 , D O , 1 , 6 0 , B 1 
1445 DATA O , 1 8 , 6 5 , 2 , 8 3 , 2 , 9 0 , 2 , E 6 , 3 , E 6 
1450 DATA O , D O , 2 , E 6 , 1 , 4 C , 3 0 , 9 A 
1455 C L S I CALL #9A24 
1460 PRINT"CHECKSUM",DEEK(2) 
1465 PRINTI PRINT"PRESS ANY KEY" 
1470 A*-KEY» iGETA«iCL8 
2000 REM INSTRUCTIONS 

2005 FORA—1T02IPLOT12,A,CHR*(10)•CHR*<1>•*B R O 0 D"» 
NEXT 

2010 P R I N T i P R I N T i P R I NTiPRINT 
2015 PRINT-By T.W.Phoang "CHR»(96>" j u n a 1984" 
2020 PRINT»PRINT"You ' r a i n » i d « »n i n c u b a t o r I n which" 
2025 PRINT"agga o4 t h a " u n i t t r a r « a tor ad on a" 
2030 P R I N T - g r i d . " 
2033 PR I NT-Your t a a k 1* to d a a t r o y t h a a a n q q i " 
2040 P R I N T o r « t h a y h a t c h . " 
2045 PRINT-An a*ay Job i 4 t h a r a h a d n ' t b i t f i any" 
2050 P R I N T " b r o o d - g r i d d a r a coating a f t a r you. " 
2055 PR I NT " F o r t u n a t e l y t h a y can not 1 aava t h a " 
2060 P R I N T - g r i d but t h s y a r a a b l a t o g a t you" 
2065 PRINT'whan you COM naar t h a g r i d . " 
2070 PRINT-At any t l M you can 4rmwxm t h a b r o o d - " 
2075 P R I N T " g r i d d a r 4 w i t h your x - r a y . But aa t h i a " 
2080 P R I N T - a l a o apaada up t h a h a t c h i n g o4 t h a " 
2085 P R I N T " a g g a , you ahould not uaa t h i a Maapon" 
2090 P R I N T ' t o o o-f t a n . " 
2095 PRINT" I f t l i a a r u m out t h a agga h a t c h and" 
2100 P R I N T " t h a young a u n z t a r a M i l l k i l l you w i t h " 
2105 P R I N T - t h a l r r a d i a t i o n . " 
2110 PRINTiPRINT 
2115 PRINT-PRESS ANY K E Y " j 
2120 A * - K E Y * ( 8 ^ T A * i C LS 
2125 PRINT" "CHR* <137)"•"CHR* <136)" . . . t h a t ' s you" 
2130 PR INT iPR INT" "CHR»<137)"!"CHR»<136)" . . . brood gridd< 
2135 PRINTi PRINT" " C W W U 3 7 ) " "CHR*(136>". . . agg" 
2140 P L 0 T 3 , 4 , 1 6 5 
2145 PR INT iPRINT " " C H R » < 1 3 7 ) " ' " C H R » ( 1 3 6 ) " . . . young 

• u n x t e r " 
2150 P R I N T i P R I N T i P R I N T 
2135 PRINT"MOVEMENT CONTROL i " 
2160 P R I N T " t h a c u r s o r - k a y s or a j o y a t i c k (PASE-
2165 P R I N T - l n t a r f a c a , r i g h t p o r t ) " 
2170 PRINTiPRINT"ON/OFF SWITCH OF Z-RAY i " 
2175 P R I N T - s p a c a bar or 4irm b u t t o n " 
2180 P R I N T i P R I N T i P R I N T 
2185 P R I N T - J O Y S T I C K CONTROL <Y/N) ? " 
2190 GETA»i IFA*-"Y"THEN800 
2195 IFA*<>"N"THEN2190 
2200 PRINTiPRINT 
2205 PRINT"INPUT SOUND LEVEL ( 0 - 1 5 ) " i 
2210 INPUTV 
2215 IFV<00RV>1STHEN2210 
2220 G0T0600 
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" N O W . W I T H A 

S P E C I F I C A T I O N L I S T 

L I K E T H A T . 

N O W O N D E R Y O U ' V E 

G O T A 6 4 K M E M O R Y . " 

You'd expect one of the best-selling 
home computers in Japan to have a 
specification list a s big as its memory. 

But the Toshiba H X I O doesn't just 
limit itself to that. 

It was developed along with other 
Japanese home computers to operate 

on one language.MSX.You can swap prog-
rams,games,cassettes,even peripherals 
like disk drives, printers, and joysticks: 
they're all compatible with every other 
M S X computer. 

All of which makes M S X the system 
of the future. 

So if you want a computer that won't 
be obsolete in a few years, buy an MSX. 
If you want one of the best-selling M S X 
computers in Japan, buy aToshiba HXIO. 

i=JMSX 
FOR MORE INFORMATION ON THE TOSHIBA HXIO C0NTACT*0SHI8A (UK) LTD.. TOSHI8A HOUSE. FRIMLEY ROAD. FRIMLEY. SURREY GU16 5JJ. TEL: (0276) 681691. 



COSMIC CAVERN IS a machine-code game for 

the C o m m o d o r e 64, incorporat ing smooth 

scro l l ing techniques w i t h flicker-free display, 

and can be played w i th a foystick or f rom the 

keyboard. S hoo t as m a n y aliens as possible 

whi le avo id i ng c ra sh ing you r spacesh ip into 

them or the wal l s o f the cavern. U s e a joystick 

to contro l y o u r spacesh ip or: 

N for left. M to move right. 
Commodore key to move down. 
Control key to move up. 
Shift key to fire. 

I f y o u want to fire cont inuous ly, press the 

Shift L o c k key rather than ho ld the fire button 

or Shi f t key d o w n all the time. 

A t regular intervals you r spaceship will 

accelerate by a factor o f one, s h o w n on the 

speed indicator. At the same time a square pul-

sating anti-matter pod wil l appear in the cavern. 

I f y ou shoot it the resultant shock wave s lows 

d o w n you r spacesh ip by a factor o f one. 

Howeve r , in practice y o u may miss the pod 

and remain on speed level 2 wh i ch is more dif-

ficult to steer through. S h o u l d y o u go past 

speed level 7, y ou wil l return to speed 1 and be 

awarded a massive 100,000 points, but i f y o u 

reach speed level 4, for example, you will see 

how difficult it is lo steer d o w n the cavern at 

such h igh speed. 

Y o u are warned o f the acceleration o f your 

spaceship by the time indicator wh ich counts 

d o w n from right to left. T h e bullet indicator 

s imply s hows wh i ch o f the seven torpedo 

barrels is to be fired next. T h e values o f the 

various aliens are displayed o n screen above the 

speed, bullet and time indicators. 

Inevitably y o u wi l l crash you r spaceship, the 

computer will take over, s how in g all seven 

speed levels, and then stop. Press the fire 

button or space bar to return to the start, which 

will clear you r score unless y o u attained ihe 

CBM-64 Patrick Edmond takes 
you on a trip into the 
awesome caverns of the 

cosmos. As your ship speeds up and the aliens 
grow more hostile, can you stay in control? 
2 GOSUB 200 
4 PQKE33280,0= P0KE53281, 0 
6 PRINT" n«TT;SPC<12);"-OSMIC CAVERN" 
8 PR I NT PR I NT M NSTRUCTIONS : " ; CHR$ <14) 
10 PRINT"M IILOT V0UR SPACESHIP DOWN THE WINDING" 
12 PRINT" CAVERN USING A JOYSTICK <IN PORT 2) OR" 
14 PRINT" THE FOLLOWING KEVS :" 
16 PRINT"W / - LEFT \ - RIGHT" 
18 PRINT" - DOWN CTRL - UP" 
20 PRINT" ¥HIFT KEY TO FIRE,SHIFT L0CK=flUT0 FIRE" 
22 PRINT"® OHEN THE GAME COMMENCES YOU ARE IN THE" 
24 PRINT" ENTRANCE TO THE CAVERN ,SO PRESS SPACE" 

BAR OR FIRE BUTTON TO ENTER THE CAVERN" 
SHOOT THE ALIENS TO INCREASE YOUR" 

SCORE. *T REGULAR INTERVALS YOUR SHIP" 
ACCELERATES AND YOU MUST SHOOT THE " 
PULSATING ANTIMATTER POD WHICH APPEARS" 

26 PRINT" 
28 PRINT" 
30 PRINT" 
32 PRINT" 
34 PRINT" 
36 PRINT" 
38 PRINT" 
40 PRINT" 
42 PRINT" 
44 GETAf: 

46 PRINT" 
48 PRINT" 

AND THE EXPLOSION FORCE WILL SLOW DOWN" 
YOUR SHIP. IOWEVER ,YOU CAN MISS IT AND" 
CARRY ON AT THE HIGHER SPEED IF YOU" 
WISH. STRESS A KEY TO CONTINUE":POKE158,0 
IFAS=""THEN44 
7X. I HERE ARE THREE INSTRUMENTS WHICH WILL" 
AID YOUR JOURNEY DOWN THE CAVERN =" 

50 PRINT"at OPEEDW : THIS INDICATES YOUR CURRENT" 
52 PR INTSPC (.9) j " SPEED BY A MARKER ON A SCALE." 
54 PRINT"* lULLETk : THIS INDICATES WHICH BARREL" 
56 PRINTSPC<10>;"OF THE TORPEDO GUN IS READY" 
58 PRINTSPC<10};"FOR FIRING." 
60 PRINT"9 IIMEk. * THIS INDICATES WHEN THE SHIP I 
62 PRINTSPC<8>;"ABOUT TO ACCELERATE AND WHEN" 
64 PRINTSPC<8);"AN ANTIMATTER FOD WILL APPEAR" 
66 PRINTSPC<3)J"<BOTH EVENTS OCCUR" 
68 PRINTSPC<8);"SIMULTANEOUSLY)." 

C'1 1 

70 PRINT" 
72 PRINT" 
74 PRINT" 
76 PRINT" 
78 PRINT" 
80 PRINT" 
82 PRINT" 
84 PRINT" 

.« IHE TIME READOUT IS THE MOST USEFUL OF" 
THESE INSTRUMENTS." 
->F YOU REACH SPEED 7 AND ACCELERATE" 

AGAIN YOU WILL RETURN TO SPEED 1 AND" 
RECEIVE 100000 POINTS !" 
-.F YOU CRASH, WAIT UNTIL THE SHIP STOPS" 
THEN PRESS SPACE BAR OR FIRE BUTTON TO" 
RETURN TO THE START." 

86 PR I NT " JPSTFESS A KEY TO START" : POKE 198,0 
88 GETA$:IFA$=""THEN88 
30 SYS18048 
200 PRINT"nw ENTERING DATA,PLEASE WAIT" 

202 1=16384 
204 RERDRS:IFRS="#"THEHRETURN 
206 L=RSC<LEFT$<Rf , l ) ) -43 
203 IFL>9THENL=L-7 
210 R=RSC<RIGHTS(f i t ,1)>-43 
212 IFR>9THENR=R-7 
214 POKE I f 1 6 # L + R : 1 = 1 + 1:GOTO204 
300 DRTRR9/3F,8D/ 11 ,D0/R9,18,8D 
302 Df iTR18,D0,R5,F4 ,F0 ,19 ,C6,F3 
304 DRTR10,10,R9/11,8D,04,D4,R9 
306 DRTR0S,E5/FF/0R/0R,0R,35/F3 
308 DRTRD0,03,R9/00,8D>04,P4,f lD 
310 DRTR12/D0/18/C9/B0/90/F3/R9 
312 DRTR1F/8D,11,D0,R9/18/8P/18 
314 DRTRD0/R9/00/8D/3E/02/R9/00 
316 DRTR85 , F 1 3 5 / F0 /35 /EF/R5 /F4 
313 PRTRD0,03 /40 ,78 /43 /20 /9F /FF 
320 DRTRRE/8 I i / 02 ,8 f l / 29 ,01 /85 ,F l 
322 DRTR8R,29 /02 /85 /F0 ,8R,29 /04 
324 DRTR85/EF/RD/00/DC/29/10/49 
326 D R T R 1 0 , 0 5 / F l , 8 5 / F l , R 5 , C 5 / C 9 
323 DRTR27/F0/07/RD/00/DC/29/04 
330 DRTRD0.0E/RD/00/D0/38/E5/FF 
332 DRTR3D/00/D0/B0..03/CE/10/D0 
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high score, and press fire button or spacebar 
again to commence journey into the cavern. 

C o s m i c C a v e r n can be typed in exactly as 
shown and Saved. H o w e v e r , i f you own an 
assembler, type in l ines 4 to 90 and add: 

2 C = C + 1 : I F C = 1 T H E N LOAD' 4 , \1 ,1 
and Save on cassette. N e x t enter the hex codc 
o f l ines 900 to 904 directly into memory with 
your assembler beg inn ing at 4000 hex, and 
Save 4000 to 4980 hex on cassette after the 
shortened Basic program just mentioned. 
T y p i n g C o s m i c C a v e r n in this way avoids the 
delay associated with the subroutine at l ine'200 

(continued on page TQ3) 

COSMIC 

e y W I T M C k COnQHQ 
» ® m -so * s o * TO m t f l 

mjLLZT n  G t^mc a 
w - O S i S ' S Q h i g h 

- L l X C H s C O R E 0 0 0 0 2 2 3 0 
3 3 4 
3 3 6 
3 3 8 
3 4 0 
3 4 2 
3 4 4 
3 4 6 
3 4 8 
3 3 0 
3 5 2 
3 5 4 
3 3 6 
3 3 8 
3 6 0 

3 6 2 
3 6 4 
3 6 6 
3 6 3 
3 7 0 
3 7 2 
3 7 4 
3 7 6 
3 7 8 
3 8 0 

P R T R R 5 , 
D R T R P C , 
P R T R 1 8 , 
P R T R E E , 
P R T R F 0 , 
P R T R P C , 
D R T R C E , 
P R T R F 0 , 
P R T R P C , 
P R T R E E , 
P R T R 0 5 , 
P R T R 6 0 , 
D R T R 8 5 , 
D R T R 0 1 , 
P R T R 9 P , 
P R T R F C , 
P R T R 1 0 , 
P R T R 0 7 , 
P R T R R 9 , 
P R T R 4 R , 
D R T R 0 2 , 
P R T R F 0 , 
P R T R E 0 , 
P R T R 3 8 , 

C 5 , C 9 , 
2 9 , 0 8 , 
6 5 , F F , 
1 0 , P 0 , 
1 1 , R 5 , 
2 9 . 0 1 , 
0 1 , P 0 , 
1 1 / R 3 , 
2 9 / 0 2 / 
01 ,P0 , 
8 5 / F R / 
4 1 , C 6 , 
F B , R 5 , 
D 0 . 9 D , 
0 2 , D 0 , 
R 8 , 4 9 / 
P 0 , R D , 
9 8 , 0 D / 
0 4 , 9 5 , 
4 R , 3 8 , 
D 6 , E 1 , 
0 B , B 5 , 
9 0 . 0 2 , 
E 9 , 3 2 , 

D 0 , 0 E , 
S D , 0 0 , 
R D , 0 1 , 
E F , D 8 . 
P 0 , 0 6 , 
R P . 0 1 , 
F 0 , D 0 , 
D 0 , 0 6 , 
C 6 / F R , 
R 5 / F 1 / 
F B / 1 0 / 
F B , R 8 , 
0 3 , D 0 , 
R 9 , 0 1 , 
F F , 2 D , 
10,P0, 
10,D0, 
E l , R D , 
E 9 , 0 2 , 
R D , 1 0 , 
E 0 , 1 8 , 
F 6 , E 1 , 
2 9 / F 8 , 

y>( , n U , 
A D , 0 0 , D 0 
D 0 , 9 0 , 0 3 
D 0 , C 9 , 3 6 
0 7 , R D , 0 0 
C E , 0 1 , D 0 
D 0 / C 9 / 9 4 
0 7 , R D , 0 0 
E E / 0 1 / D 0 
1 0 / 0 8 / R 9 
D 0 / 0 3 / 4 C 
0 4 , R 9 / 0 6 
0 R , R R , R D 
RD , 0 0 , D 0 
0 R , 8 8 , 1 0 
1 0 , D 0 , 8 D 
2 3 , 0 1 , F 0 
8 D , 1 0 , D 0 
0 0 , D 0 , 4 R 
9 3 , E 0 , B 0 
D 0 / 2 9 / 0 1 
6 9 , 2 0 , 9 5 
R D , 0 1 , D 0 
R 3 • 1 8 / 7 5 

3 8 2 
3 8 4 
3 8 6 
3 8 8 
3 9 0 
3 9 2 
3 9 4 
3 9 6 
3 9 8 
4 0 0 
4 0 2 
4 0 4 
4 0 6 
4 0 8 
4 1 0 
4 1 2 
4 1 4 
4 1 6 
4 1 8 
4 2 0 
4 2 2 
4 2 4 

D R T R E 0 / 9 5 , 
D R T R 0 R , 1 3 , 
P R T R 7 5 , E 0 . 
D R T R R 5 / F R , 
D R T R 1 0 , F R , 
P R T R 8 5 , F 9 , 
D R T R B 1 , F 8 , 
D R T R 2 8 , B 1 , 
D R T R 1 8 , 6 9 , 
D R T R R 0 , 9 0 , 
D R T R 9 5 , E l , 
D R T R 6 9 , 2 8 , 
D R T R E 8 , E 8 , 
D R T R F 0 , I B , 
D R T R 8 D , 0 B , 
D R T R 8 D , 0 B , 
D R T R 0 9 , 2 0 , 
D R T R F 9 / R 5 / 
D R T R 3 5 / F E , 
D R T R 0 4 , 8 D , 
D R T R 2 8 , 8 D , 
P R T R 4 2 . 8 P , 

E 0 , 9 0 , 
0 R . 9 0 , 
9 5 , E 0 , 
R 2 , 0 6 , 
R 2 , 0 0 , 
B 5 , E 0 , 
F 0 , 0 3 , 
F 8 , D 0 , 
0 8 , 9 D , 
0 R , R 9 , 
4 C , R 8 , 
9 3 , E 0 , 
E 0 , 0 E , 
R 3 , F 1 , 
D 4 , 4 C , 
P 4 , R 5 , 
8 D / 0 8 , 
F E / 3 8 / 
9 0 / 0 3 / 
F F / 4 1 / 
F E / 4 1 , 
0 4 , 4 2 / 

0 2 , F 6 , 
0 2 , F 6 , 
9 0 , 0 2 , 
9 D , 2 8 , 
B 5 , E 1 , 
8 5 , F 8 , 
4 C , 3 7 , 
F 7 , B P , 
0 3 , 1 ' 0 , 
0 0 , 9 D , 
4 1 , B 3 , 
9 0 , 0 2 , 
D 0 , B E , 
D 0 , 0 8 , 
C 3 , 4 1 , 
F 8 / 4 R / 
D 4 , R 9 / 
E 3 / F F , 
4 C , I F , 
8 D . - 0 2 , 
R 9 , 0 0 .-
R 9 , D 8 , 

E l , 9 8 
E l , 1 8 
F 6 , E l 
D 0 , C R 
F 0 , 3 8 
R 0 , 0 0 
4 3 , R 0 
0 3 , D 0 
1 8 , C 9 
0 3 , D0 
E 0 , 1 8 
F 6 / E 1 
R 5 , F 4 
R 9 , 2 0 
R 9 / 2 1 
4 R , 4 R 
0 0 / 8 5 
2 9 / 0 7 
4 3 / R 9 
4 2 , R 9 
8 D , 0 1 
8 D , 0 5 

4 2 6 
4 2 8 

1430 
4 3 2 
4 3 4 

' 4 3 6 
4 3 8 
4 4 0 
4 4 2 
4 4 4 
4 4 6 
4 4 8 
4 5 0 
4 3 2 
454 
4 5 6 
4 5 8 
4 6 0 
4 6 2 
4 6 4 
4 6 6 
4 6 8 
4 7 0 
4 7 2 
4 7 4 
4 7 6 
4 7 8 
4 8 0 
4 8 2 
4 8 4 
4 8 6 
4 8 8 
4 9 0 
4 9 2 
4 9 4 
4 9 6 
4 9 8 
5 0 0 
3 0 2 
3 0 4 
3 0 6 
3 0 8 
3 1 0 
3 1 2 
3 1 4 
3 1 6 
5 1 8 
3 2 0 
3 2 2 
3 2 4 
3 2 6 
3 2 8 
5 3 0 
3 3 2 
5 3 4 
5 3 6 
5 3 8 
5 4 0 
5 4 2 
5 4 4 
5 4 6 
5 4 8 
5 5 0 
5 5 2 
5 5 4 
5 5 6 

D R T R 4 2 , 
P R T R 9 P , 
D R T R F 4 , 
D R T R 2 0 , 
D R T R 2 8 , 
P R T R 0 6 , 
D R T R F E , 
D R T R 9 0 , 
D R T R R D . 
P R T R F P , 
P R T R 5 0 , 
P H T R H 9 , 
P R T R 1 0 , 
D R T R 0 6 , 
D R T R 6 6 , 
P R T R 2 9 , 
U R T R H 5 , 
P R T R P 4 . 
U H I R 2 9 • 
I iR I R 1 8 . 
P R 1 R R R . 
P R 1 H 6 9 , 
D R T f l 3 5 , 
H R 1 R F 2 , 
D R T H 9 D > 
D R T R 0 7 , 

P n f R 8 2 
P R T R 3 C , 
D R T R C R / 
D R T R B D • 
P R T R P 0 , 
D R T R 0 R . 
D R T R 2 9 , 
D R T R D 0 / 
P R T R 7 F , 
P R T R D 0 , 
D R T R D 0 , 
D R T R 0 4 , 
D R T R F 3 , 
D R T R 1 0 , 
D R T R 0 9 . 
D R T R 0 2 , 
D R T R D 0 , 
D R T R F . 1 , 
D R T R R 9 , 
D R T R D 4 , 
D R T R 8 D , 
D R T R R 9 , 
D R T R R 2 , 
D R T R 1 0 , 
D R T R 0 0 , 
D R T R C 0 , 
D R T R 0 0 , 
D R T R 0 0 , 
D R T R 0 0 , 
D R T R 0 0 , 
D R T R 0 0 , 
D R T R 0 1 , 
D R T R 0 0 , 
D R T R 0 0 , 
D R T R 0 1 , 
D R T R 0 0 , 
D R T R 0 0 , 
D R T R 0 0 , 
D R T R 0 0 , 
D R T R 0 0 , 

8 8 , 
2 F , 
8 D , 
E E , 
4 1 , 
0 3 , 
I B . 
C 9 • 
4 2 , 
00, 
F R , 
9 D , 
0 6 , 
0 7 , 
F P . 
2 9 . 
B 0 , 
C 9 , 
E 8 , 
1 0 , 
C6, 
R 3 , 
5 8 , 
8 5 , 
F E , 

tin.. 
4C, 
40, 
17, 
0R, 
FE, 
CE, 
8D, 
RP, 
68, 
R0, 
20, 
05, 
P0, 
E6, 
0 R , 
4C, 
0 0 , 
R9, 
1 2 , 
80, 
80, 
10, 
3 3 , 
0 0 , 
0 0 , 
0 0 , 
0 0 , 
0 0 , 
0 0 , 
0 0 , 
02, 
0 0 , 
00, 
0 2 , 
00, 
00, 
00, 
00, 

0 F , R 2 , 
06,9 P , 
F 0 , 2 C , 
4 3 , R P , 
0 1 , 4 2 . 
0 2 , 4 2 . 
1 8 , 6 9 , 
E E , F F . 
P 4 , 2 9 , 
1 9 , F 0 , 
H S . K P , 
H 2 . 2 7 , 
R 6 - F P , 
5 9 , 0 6 , 
C R , 3 0 , 
9 P , 5 8 • 
1 8 . 6 9 . 
0 7 , 9 P , 
F 3 / R P . 
8 R , B 0 > 
E : J , R P -
9 P , 5 8 , 
F 2 , D 0 , 
F P , 6 9 , 
0 6 , R S , 
F F , E 0 , 
R 3 , 0 7 • 
0 9 , R 9 , 
C 9 / 4 2 , 
4 4 , 8 P , 
R 5 , F D , 
8 P , 0 0 , 
9 0 , 0 2 , 
2 3 , P 0 , 
i i , p 0 , 
1 9 , P 0 , 
R 8 , 6 8 , 
C 0 , 8 8 , 
2 F , 4 3 , 

F E , 8 P , 
0 B , R 5 , 
F F , 4 C > 
R 9 , 0 0 , 
R 8 , 4 1 , 
9 1 , F 8 , 
0 5 , 8 P , 
P 4 , R 9 , 
8 P , 1 2 , 
C R , P 0 , 
00,3 C• 
3 0 , 0 0 . 
0 3 , 0 0 -
00,00, 
0 0 , 0 0 . 
00,00, 
00,00, 
00 ,00 , 
00 ,02 , 
0 0 , 0 0 . 
01,00, 
0 0 , 0 2 , 
00,00, 
00,00, 
00,00, 
00 ,00 , 
00 ,00 , 

2 7 , B P , 
3 0 , D R , 
C O , 0 6 . 
0 1 . 4 2 , 
8 P , 0 4 , 
E E , 0 5 , 
2 8 , S P . 
4 1 , 4 C , 
0 1 . F 0 , 
0 B , E 6 , 
K 0 . M V . 
9 P . 38-, 
R 9 , 0 P , 
9 P . 6 5 , 
0 B , R P , 
0 6 , C R , 
0 F , H R , 
5 8 . 0 6 , 
! B , P 4 , 
! 0 , 1 8 , 
1 B , P 4 . 
0 6 / R 3 • 
3 1 , R 9 , 
0 6 , R R , 
F F , E 8 • 
0 8 , D 9 . 
B P , R 3 . 
3 2 . 9 P , 
E 6 . F F , 
22,D0, 
1 8 , 6 9 . 
P 0 , R P , 
0 9 , 0 1 , 
R D , 1 1 , 
R 9 , R 8 , 
0 9 - 8 1 , 
R R , 6 8 , 
D 0 , F D , 
4 C , P E , 
1 1 , P 0 , 
F F , C 6 , 

5 6 . 4 3 , 
9 0 , 0 3 , 
2 9 , E F , 
R 9 , 0 3 , 
1 4 , P 4 , 
0 F , 8 D , 
P 4 , 4 C , 
F P , 4 C , 
F 0 , 0 0 • 
3 F , F 0 , 
0 0 . 0 3 , 
00,00, 
00,00, 
0 0 , 0 0 , 
0 0 , 0 0 , 
00,00, 
00,00, 
0 1 , 0 0 . 
0 0 . 0 2 • 
0 0 , 0 0 , 
0 1 / 0 0 , 
00.00, 
00,00, 
00,00, 
0 0 , 0 0 . 

5 8 . 0 6 
C R , 10 
D 0 . 0 3 
1 8 , 6 9 
4 2 , 9 0 
4 2 . R P 
F E , 4 1 
F B , 41 
0 B , R 5 
F P , 4 C 
C 6 , F P 
0 6 , C R 
9 P , 5 8 
0 6 , 9 P 
1 B , P 4 
1 0 , F 5 
H P , I B 
E 8 , E 0 
2 9 , I F 
t r i S . P P 

2 9 . 0 7 
F 4 , F O 
8 0 , 3 5 
R 9 . 0 9 
8 R , 2 9 
1 7 , f*A 
9 7 , C 9 
R 3 , 0 7 
R 6 , F f -
R 5 , F 4 
0 R . 0 R 
10,P0 
8 P , 1 0 
P 0 . 2 9 
8 P , 1 2 
8 P , 19 
4 0 , R 2 
C R , P 0 
4 2 , R 9 
6 0 , C 9 

F F , P R 
C 9 , 0 D 
P 0 , 9 5 
8 5 , F 7 
8 P , 1 3 
R 9 , 8 1 
1 8 , P 4 
R 8 , 4 1 
P I , 4 1 
3 3 , 3 0 
0 0 , 0 F 
0 0 , 0 0 
00,00 
0 0 , 0 0 
00.00 
0 0 / 0 0 
0 0 , 0 0 
0 1 . 0 0 
0 0 . 0 2 
00,00 
01 ,00 
00,00 
00,00 
0 0 , 0 0 
0 0 , 0 0 
0 0 , 0 0 

(listing continued on page 103) 
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1-2 Players. Running on 
lorn mod ore 64, Sinclair Spectrum 
from your usual software store. 

You are commanding a squadron of four 
ground attack aircraft... 

The mission is seemingly hopeless. 
Fly along the river at zero altitude, twisting and 

turning crazily to stay within its tortuous banks, 
blasting at anything and everything in sight. Especially 
the bridges. 

Three of your jets are held in reserve while you 
are pitched against Battleships, Enemy Aircraft, Land 
Tanks, Balloons, Helicopter Gunships. All intent only on 
your destruction. 

And destroy you they will, if you don't get them 
first. You'll need to keep an eye on your fuel gauge. 
But take comfort, you can take fuel on board from 
one of the special depots. 

If you get hit-and nobody has yet reached the 
end of the river-your next reserve starts at the last 
bridge you blasted on your way through! 

Each target you destroy adds to your points 
score. 

Like all Activision Software, River Raid will hold 
you and keep you coming back for more. 

Chocks away! 

Lose yourself in the world of 
i 
A 

B R A 
L _ r 



(continued from page 101) 
every time you play the game, but if you don't 
own an assembler I ' m afraid that every time 
you load Cosmic Cavern you will have to 
endure this delay while the Basic subroutine 
enters the data into memory. Please check 
carefully that the hex code has been entered 
correctly before running. 

The heart of the program is an interrupt 
routine located at 4000 hex to 4380. In Cosmic 
Cavern all interrupt sources, such as the timer 
chips, arc disabled except for the raster inter-
rupt. The raster scan is controlled by the '64 
transfers the screen memory on to the tele? 
vision from top to bottom every l/60th of a 
second, and the process takes about l/60th of 
a second. 

The raster position can be found in locations 
D011 and DO 12 hex, and in Cosmic Cavern a 
latch is set so that an interrupt request is 

generated when the raster scan is about half 
way down the screen. T h i s is explained in the 
programmer's reference guide. W h e n this 
interrupt occurs the routine at 4000 hex 
commences, the '64 is set into 25 row mode so 
that the score and instruments are held 
stationary, the spaceship is moved according to 
joystick or keyboard and any bullets are moved 
down the screcn. 

Finally, the cavern is shifted up the scrccn by 
one bit — since smooth scrolling is involved 
the cavern is only moved a fraction of a whole 
character up the screcn - multiplied by the 
spaceship speed, and the scroll position is 
updated in register DO 11 hex. I f this move-
ment cxcceds seven bits the scrccn memory is 
shifted up one whole character and the cavcrn 
wall blocks and starts arc added on to the 
bottom of the existing cavcrn. By now the 
raster has completed a scan, so return to the top 

of the screen; the 64 is set in 24-row mode so 
that the smooth scroll position, lower three bits 
of DO 11 hex, takes effect and completes the 
interrupt. 

Speed, bullet and time 
T h e program runn ing under this interrupt 

is responsible for the speed bullet and time 
instruments and also waits for the spaceship to 
collide with an alien or cavcrn walls — sprite to 
background collision detector D O I F hex — if 
a collison docs occur this program takes over 
control of the spaceship producing the crash 
effect and then resets for another game. 

A cassette is available containing two copies 
o f Cosmic Cavcrn for £3.00 including postage 

and packing. 
Send a chequc or postal order to Patrick 

Edmond, " L e N i d " , Scarborough Road, 
Driffield, East Yorks , Y 0 2 5 7 E Q . • 

(listing continued from page 101) 
3 5 3 C R T R 0 8 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 3 , 0 0 
3 6 0 P R T R 0 0 , 0 0 , 0 0 , 3 0 , 0 0 , 0 0 . 0 0 , 0 0 
3 6 2 D R T R 0 1 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 
3 6 4 D R T R 0 0 , 0 0 , 6 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 9 
3 6 6 D R T R 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 3 0 
3 6 3 D R T R 6 0 , 0 0 , 0 0 , 0 0 , 0 0 / 0 0 , 0 0 , 0 0 
3 7 0 D R T R 0 0 , 3 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 
3 7 2 D R T R 0 0 , 0 7 , 0 6 , 0 3 , 0 3 , 0 I , 0 B • 0 2 
3 7 4 D R T R R R , R R , B E , B E , B E , B E , R R , R R 
3 7 6 P R T R 0 0 , 0 0 . 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 
3 7 8 D f l T R F F , F F , F F , f l f l , F F , F F , F F . f l f l 
3 3 0 P R T R F F , F F , B 7 , 0 7 , D 7 , P 7 , F F , F F 
3 8 2 D R T f l F F , 5 5 , F F , 5 5 , F F , 5 5 • F F , 3 5 
5 8 4 P R T R 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 / 9 0 , P j R 
5 8 6 P R T R 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 . 0 0 , 0 0 
5 8 3 P R T R 0 0 , 0 0 , 0 0 , 0 0 . 0 0 , 0 0 . 0 0 , 0 0 
5 9 0 P R T R 1 8 , 3 C , 7 E , C 3 , C 3 , 7 E , 6 6 , E 7 
5 9 2 P R T R 1 3 , 3 C , 1 8 , 7 E , 1 3 , F F , 1 3 , F F 
5 9 4 P R T R 1 3 , 1 8 , 3 C , 7 E , 5 R , 7 E , P B , P B 
3 9 6 P R T R 7 E , F F , P B , P B , P B , P B , F F , 7 E 
5 9 8 P R T R C 3 , P B , P B , P B , 7 E , 3 C , 7 E , P B 
6 0 0 P R T R 0 0 , 1 0 , 3 8 , 7 C , F E , 7 C , 3 8 , 1 0 
6 0 2 P R T R 3 C , F F , P B , F F , 7 E , 3 C , 0 0 , 0 0 
6 0 4 P R T R 0 0 , 7 C , F E , C 6 , C 6 , F E , C 6 , C 6 
6 0 6 P R T R 0 0 , F C , F E , C 6 , F E , C 6 , F E , F C 
6 0 8 P R T R 0 0 , 7 C , F E , C 0 , C 0 , C 0 , F E , 7 C 
6 1 0 P R T R 0 0 , F C , F E , C 6 . - C 6 , C 6 , F E , F 

6 1 2 P R T R 0 0 . F C , F E , C 0 , F 0 , C 0 , F E , F i 
6 1 4 P R T R 0 0 , F C , F E , C 0 , F 0 , C 0 , C 0 , C 0 
6 1 6 P R T R 0 0 , 7 C , F E , C 0 , C 0 , C 6 , F E , 7 C 
6 1 8 P R T R 0 0 , C 6 , C 6 , C 6 , F E , C 6 , C 6 . C 6 
6 2 0 P R T R 0 0 , 3 C , F E • 1 8 , 1 8 , 1 3 - F E . 3 C 
6 2 2 P R T R 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 6 6 • 6 6 , 0 C 
6 2 4 P R T R 0 0 , C 0 , C 6 , C C , F 8 . C C . C 6 . C < 
6 2 6 P R T R 0 0 . C 0 , C 0 , C 0 , C 0 , C 0 , F E - F f 
6 2 8 P R T R 0 0 , C 6 , E E , F E , P 6 , C 6 , C 6 • C 6 
6 3 0 P R T R 0 0 , C 6 , E 6 , F 6 , P E , C E , C 6 , C 6 
6 3 2 P R T R 0 0 , 7 C , F E , C 6 , C 6 , C 6 , F E • 7 C 
6 3 4 P R T R 0 0 , 7 C , F E , C 6 • F E , F C , C 0 , C O 
6 3 6 P R T R 0 0 , 7 C , F E , C 6 • C 6 , C C , F E , 7 6 
6 3 8 P R T R 0 0 , 7 C . F E , C 6 , F E , F C , C 6 , C 6 
6 4 0 P R T R 0 0 , 7 C • F E , C O , 7 C , 0 6 • F E , 7 C 

6 4 2 D f l T R 0 0 , 7 C , F E . 1 8 , 1 3 , 1 3 , 1 3 , 1 3 
6 4 4 P R T R 0 0 , C 6 , C 6 , C 6 , C 6 , C 6 , F E , 7 C 
6 4 6 P R T R 0 0 , C 6 , C 6 , C 6 . - C 6 , 6 C , 7 C , 3 3 
6 4 3 P R T R 0 0 , C 6 , C 6 , P 6 , P 6 , F E , F E , 7 C 
6 5 0 P R T R F C , C 0 , F C , 0 P , F F , 0 6 - 0 C , 1 8 
6 5 2 P R T R 0 0 , C 6 , C 6 , E 6 , 7 E , 0 6 , F E , 7 C 
6 5 4 P R T R 3 0 , 6 0 , C 0 , 8 3 , C 3 , P B , P B , F F 
6 5 6 P R T R 0 0 , 7 C , F E , C 6 , C 6 , C 6 , F E , 7 C 
6 5 3 D R T R O 0 , 1 8 , 3 8 , 1 8 , 1 3 , 1 8 , 1 8 , 3 C 
6 6 0 P R T R 0 0 , 7 C , F E , 0 6 , O C , 3 0 , F E , 7 C 
6 6 2 P R T R 0 0 , 7 C , F E , 0 6 , I E , 0 6 , F E , 7 C 
6 6 4 P R T R 0 0 . 6 0 , 6 0 , 6 C , 7 E , 0 C , 0 C , O C 
6 6 6 P R T R 0 0 , 7 C , F E , C 0 , F C , 0 6 , F E , 7 C 
6 6 8 P R T R 0 0 , 7 C « F E , C 0 , F C , C 6 , F E , 7 C 
6 7 0 P R T R 0 0 , 7 C , F E , 0 C , 0 C , 1 8 , I S , 1 3 
6 7 2 P R T R 0 0 , 7 C , F E , C 6 , F E , C 6 , F E , 7C. 
6 7 4 P R T R 0 0 , 7 C , F E , C 6 , F E , 0 6 , F E , 7 C 

6 7 6 
6 7 8 
6 3 0 
682 
6 8 4 
686 
688 
6 9 0 
6 9 2 
6 9 4 
6 9 6 
6 9 8 
7 0 0 
7 0 2 
7 0 4 
7 0 6 
7 0 8 
7 1 0 

• 7 1 2 
7 1 4 
7 1 6 
7 1 8 
7 2 0 
7 2 2 
7 2 4 
7 2 6 
7 2 8 
7 3 0 
7 3 2 
7 3 4 
7 3 6 
7 3 8 
7 4 0 

7 4 2 
7 4 4 
7 4 6 
7 4 3 
7 5 0 
7 5 2 
7 5 4 
7 5 6 
7 3 8 
7 6 0 
7 6 2 
7 6 4 
7 6 6 

• 7 6 8 
7 7 0 
7 7 2 
7 7 4 
7 7 6 
7 7 8 
7 8 0 
7 8 2 
7 8 4 
7 8 6 
7 8 3 
7 9 0 
7 9 2 

P R T R 1 1 , 0 0 , 
P R T R 3 2 , 0 0 , 
P R T R 0 0 , 3 6 , 
P R T R 0 0 , 1 6 , 
P R T R 3 9 , 3 2 , 
P R T R 2 R , 2 7 , 
P R T R 0 C , 0 C , 
P R T R 2 C , 2 3 , 
P R T R 0 C , 0 C , 
P R T R 2 0 , 2 4 , 
P R T R 3 0 , 2 6 , 
P R T R 2 9 , 1 C , 
P R T R 3 2 , 3 2 , 
P R T R 1 F , 0 0 , 
P R T R 3 2 , 3 2 , 
P R T R 0 0 , 0 0 , 
P R T R 2 0 , l f l , 
D R T R 2 5 , 0 0 , 
P R T R 2 9 , 2 0 , 
P A T A 2 6 , 2 5 , 
P R T R 7 8 , A 9 , 
P A T A 8 P , 1 4 , 
P R T R P 0 , R 9 , 
P R T R 8 P , 1 8 , 
P R T R 8 P , 0 E , 
P R T R R 9 , 0 0 , 
P R T R 9 P , 0 0 , 
P R T R P 8 , 9 P , 
P R T R 0 0 , P B , 
P R T R 0 0 , P 0 , 
P R T R 0 6 , R 9 , 
P R T R F R , R 9 , 
P R T R 8 P , 0 0 , 
P R T R R 9 , 2 0 , 
P R T R 8 0 , 4 3 , 
P R T R R 9 , 0 P , 
P R T R 0 0 , 9 5 , 
P R T R 8 5 , F F , 
P R T R 8 P , 1 C , 
P R T R 8 P , 2 6 , 
P R T R 8 P , 2 3 , 
P R T R 0 0 . 3 4 , 
P R T R F B , E 6 , 
P R T R F 2 . R 9 , 
P A T A P 4 , A 9 , 
P R T R 3 P , O P , 
P R T R P 4 , R 9 , 
P R T R 8 P , 1 8 , 
P A T A 8 P , 0 F , 
P R T R 8 P , 1 4 , 
P R T R 3 P , 0 6 , 
P R T R R 9 , 8 0 , 
P R T R 0 2 , R 2 • 
P R T R 2 0 , B P , 
P R T R P 0 , F 1 , 
P R T R F 3 . 0 6 , 
P R T R B P , 0 3 , 
P R T R 4 6 , 9 P , 
P R T R P R , 9 P , 

3 3 , 3 2 , 0 0 , 
1 3 , 0 0 . 3 5 , 
3 2 , 0 0 , 1 5 , 
0 0 , 3 3 , 3 2 , 
0 0 , 0 0 , 0 9 , 
1 C , 1 C , I B , 
0 C , 0 C , 0 C , 
2 3 , 1 C , 2 B , 
0 C , 0 C , 0 C , 
i c , 0 0 , 0 c , 
2 C , 2 9 , 0 0 , 
0 0 , 3 2 , 3 2 , 
3 2 , 0 0 , 0 0 , 
2 A , 1 A , 2 6 , 
3 2 , 3 2 , 3 2 , 
0 0 , 0 0 . 1 R , 
0 0 , 1 R , 1 8 , 

1 9 . 3 0 . 0 0 , 
1 R , 2 2 , 0 0 , 
I B , 0 0 . 0 0 , 
4 0 , 8 0 , 1 5 , 
0 3 , 3 P , 2 0 , 
4 3 , 8 D , 1 9 , 
0 3 , R 9 , 0 0 , 
P C , 8 P , 1 1 , 
9 P , 0 0 , 0 4 , 
0 6 , 9 P , 0 0 , 
0 0 , P 9 , 9 P , 
E 3 , P 0 , E 5 , 
E 8 , E O , 1 1 , 
2 1 , 9 D , F 9 , 

3 6 . 8 0 . 0 1 , 
P 0 , R 9 , F F , 
8 P , F 3 , 0 7 , 
9 P , 0 0 , 0 3 , 
8 P , 2 7 , P 0 , 
E 0 , C R , 1 0 , 
R 9 , 0 R , 8 5 , 
P 0 , 3 P , 2 5 , 
P 0 , R 9 • 0 7 , 
P 0 . R 9 - 2 8 , 
R 8 , 9 8 , 9 1 , 
A 9 , A 5 , A 9 , 
3 4 , 3 P , 0 1 , 
0 7 , 8 0 , 0 C , 
P 4 , 8 P , 0 7 , 
3 1 , 3 P , 1 2 , 
P 4 , R 9 . F R . 
P 4 , R 9 , 0 F , 
P 4 , R 9 , 0 0 , 
P 4 , R 9 , P 3 , 
8 5 , F 2 , A 9 , 
0 0 . B P , 0 0 , 
0 0 , 4 5 , 9 P , 
R 2 • 2 7 , B P , 
B P . 3 3 , 4 6 . 
4 6 , 9 P , 4 3 , 
9 8 , 0 7 , R 9 , 
9 3 , P B , R 9 , 

1 2 , 0 0 , 3 4 
3 2 , 0 0 , 1 4 
0 0 , 3 7 . 3 2 
0 0 , 1 7 , 0 0 
0 0 , 3 3 , 3 2 
0 0 , 0 C , 0 C 
0 0 , 0 0 , 1 9 
0 0 , 0 C , 0 C 
0 0 , 0 0 , 2 B 
0 C , 0 C , 0 C 
2 R , 1 R , 2 6 
3 2 , 3 2 , 3 2 
I F , 2 0 , I E 
2 9 , 1 C , 0 0 
3 2 , 3 2 , 3 2 
2 6 , 2 R , 2 4 
2 P , 1 C , 2 9 
2 7 , 1 8 , 2 B 
1 C , I B , 2 4 
0 0 , 0 0 , 0 0 
0 3 , R 9 , 0 0 
P 0 , 3 P , 2 1 
0 3 , R 9 , I E 
8 P , 0 E , P P 
P 0 , R 2 , 0 0 
9 P , 0 0 , 0 5 
0 7 , 9 P , 0 0 
0 0 , P R , 9 P 
R 9 , 0 0 , 9 P 
P 0 , F 8 , R 2 
0 7 , C f l , 1 0 
P 0 . R 9 . R O 
8 P , 1 5 , P 0 
R 2 , 3 0 , B P 
C R , 1 0 , F 7 
R 2 , 1 F , R 9 
F B , R 9 , 0 0 
F P , R 9 , F F 
P 0 , R 9 , 0 3 
3 P , 2 2 , P 0 
8 5 , R 9 , R 0 
fl3,C8,P0 
C 9 . 4 0 . P O 
0 4 , 8 0 , 8 3 
D 4 , fl9,61 
P 4 , 8 P , 0 0 
P 4 , R 9 , 8 F 
8 P , 0 E , P 4 
3 0 , 1 3 , P 4 
8 P . 0 5 . P 4 
8 P , 1 6 , P 0 
F F , 8 P , 9 1 
4 4 , 9 P . 0 0 
0 0 , 2 1 , E 3 
E 0 . 4 5 , 9 P 
9 P , R 3 , 0 6 
0 7 , B P , 3 0 
0 3 , 9 P , R 8 
0 7 . 9 P , 4 ? 

7 9 4 
7 9 6 
• 7 98 
3 0 0 
802 
8 0 4 
806 
8 0 8 
810 
3 1 2 
3 1 4 
3 1 6 
3 1 8 
3 2 0 
3 2 2 
3 2 4 
826 
3 2 8 
8 3 0 
3 3 2 
8 3 4 

8 3 8 
8 4 0 
3 4 2 

P R T R P B , 
P R T R P 3 , 
P R T R R 0 , 
P R T R 6 9 . 
P R T H R 9 , 
P R T R R 9 , 
P R T R 1 8 , 
P R T R 3 5 . 
P R T R 1 0 , 
P R T R 0 0 . 
P R T R 9 P • 
P R F R R 9 , 
P R T R R 9 , 
P R T R 1 2 > 
P R T R 1 9 , 
P R T R F F , 
P R T R 1 0 . 
P R T R P 0 . 
P R T A P O . 
P f l T R f l . ? . 
P R T R O / , 
P R T R i 
1 1 R F R R 3 . 
D R T R R 9 , 
P R T R R 9 , 
T l R T R O « . . 

R 9 . 
R 9 , 
0 1 , 
0 5 , 
0 0 . 
H O , 
9 1 , 
R 8 , 
P 0 • 
P 8 . 
0 0 , 
8 1 , 
18, 
P 0 . 
P 0 , 
3 5 , 
F 0 , 
F 2 , 
E 8 , 
Mi'- . 

B P , 
F 
0 7 , 
0 3 , 
0 C . 
R r - . 

0 5 , 9 P > 
0 9 , 8 P , 
9 8 . 9 P . 
R f l , C 3 , 
8 5 - R 8 -
0 B , R 9 , 
R 3 . R 5 , 
9 0 . 0 2 , 
E 6 - R 9 , 
9 P , 0 0 . 
P R , E 3 \ 
8 P . 1 R . 
8 0 , 1 8 , 
R 9 , 1 0 . 
0 9 . 3 1 , 
F 4 • 5 8 , 
0 7 , R D , 
R 9 . . 0 1 , 
3 R . 2 9 . 
R 5 . F 7 . 

f ? 3 , 0 7 . 
4 C , ' . .0 , 
C R . 4 C , 
9 P , 4 E , 
R 6 • F F • 
OA". <"'7'. 

F 8 , P R , 
1 C , P B , 
F 8 , P R , 
C 0 , 0 3 , 
R R , R 9 • 
0 B , 9 1 , 
R 3 . 1 8 , 
E 6 - R 9 . 
0 B . R 2 , 
D 9 - E 3 , 
E 0 • 5 3 • 
D O . R P . 
D 0 , R 9 , 
8 D . 1 1 , 
8 P . 1 9 , 

R P , 0 0 , 
0 1 - D C , 
3 5 • F F . 
0 3 , 8 P , 
F O . I S , 
C 9 . 3 C ' . « 
4 8 , R 9 . 
5 6 , 4 8 , 
P B , C R • 
9 P . 4 P . 

. n f : . 

C f l , 1 0 
R 2 , 0 0 
3 f l , 1 3 
P 0 . F 2 
0 4 , 3 5 
fl8,fl0 
6 9 , 2 8 
E 3 . E 0 
0 0 , 9 P 
P 0 . F 7 
P 0 , F 8 
1 F . P 0 
R 3 . 3 P 
P 0 , R P 
P 0 , R 9 
P C , 2 9 
2 9 , 1 0 
R E , 2 5 
2 5 , P O 

• fl ? 
! 0 . tv-.. 
3 2 , 9 P 
R 2 . 0 7 
1 0 , F R 
P?: . R 9 

• ' Ci . 1 p 
I ( H T | V ' 

8 4 8 
8 5 0 
8 5 2 
3 5 4 
3 5 6 
8 5 8 
3 6 0 
3 6 2 
3 6 4 
3 6 6 
3 6 8 
8 7 0 

8 7 2 
3 7 4 
8 7 6 
8 7 3 
8 8 0 
8 8 2 
3 8 4 
8 8 6 
3 8 3 
3 9 0 
8 9 2 
3 9 4 
3 9 6 
3 9 3 
9 0 0 
9 0 2 
9 0 4 
9 0 6 

P R 1 R 9 P . 
P R T R 3 P , 
P R T R 6 f • 
P R T R 4 R , 
P R T R 6 C • 
P R T A 0 3 , 
P R T R R 9 , 
P A T R 0 6 , 
P R T f l f l 2 , 
P R T A 0 1 , 
P f l T f l P 4 , 
P f l T f l 3 P , 
P f l T f l 8 f l , 
P R T R f l P , 
P f l T f l E E , 
P f l T f l C f l , 
P R T R 0 5 , 
P f l T R S P , 
D R T H R 9 • 
P R T R 0 4 . 
P R T R 3 8 . 
P R T R 6 0 . 
D R T R 3 5 , 
P f l T f l P P , 
P R T R P 0 . 
P R T A 0 7 . 
D R T R 1 0 , 
D R T R 0 7 . 
P R T H 4 C . 
P R T R * 

3 E , 
I E , 
D P , 
4 f l , 
P B , 
4 C , 
I F , 
P 4 , 
4 0 , 
8 P , 
R 0 , 
0 4 , 
4 f l . 
0 1 , 
0 1 • 
P 0 . 
E 6 • 
1 0 . 
0 4 . 
P 4 . 
P 0 . 
8 5 , 
Ff- . 
B 8 • 
F 2 , 
B P , 
F 7 , 
R P , 
3 0 . 

P B , R 5 , 
0 7 • f l 2 , 
C R . 1 0 , 
4 f l , 4 R , 
R P , I F , 
4 6 , 4 3 , 
8 P , 0 5 , 
3 P , 0 1 , 
R 9 , 3 1 , 
1 5 , P 0 , 
F F . 8 3 , 
P 4 . A 9 , 
S P , 0 8 , 
P 0 . 1 3 , 
D 0 . A 0 . 
C 7 , A 5 , 
F F , 4 C , 
P 4 • A 9 . 
3 P , 0 1 , 
A 2 , 0 7 . 
F B . C 6 . 
F R . C R > 
R 2 , O 0 , 
0 7 • D 0 . 
4 C , 6 2 , 
R 3 , 0 7 , 
R P , 0 1 , 
0 0 • D C . 
4 6 , 0 0 . 

F F , 1 8 , 
0 5 . R ? , 
F R . R 5 • 
flfl.R9» 
P 0 . 2 9 , 
fl2,00, 
P 4 , f l 9 , 
P 4 , 8 P , 
3 D , 0 4 , 
fl9,21. 
P 0 . F P , 
20,8 P . 
P 4 , 8 P , 
C 9 , 9 6 • 
F F . 8 8 , 
F F . C 9 , 
P 0 . 4 8 • 
3 1 - S P . 
P 4 . f l ? , 
R O . F F . 
F A . D O . 
D 0 . - E E • 
B D , R 3 , 
0 3 , E 8 , 
4 9 , 9 0 -
91' 5 0 -
P C • .•••'. 
2 9 - 1 0 , 
O O . n o . 

6 9 , 3 2 
0 8 , 9 0 
F 2 - 4 R 
0 C . 9 P 
0 1 , P 0 
3 6 , F 4 
8 F , 8 P 
0 0 , P 4 
D 4 , A 9 
8 P , 0 B 
A 9 , S 0 
0 B . P 4 
0 1 , 0 4 
B 0 . 0 3 
P 0 . F P 
0 7 , F O 
A 9 . 0 0 
0 4 • P 4 
3 0 , 3 1 " 
3 6 . F F 
F 5 . R 9 
R 9 .• 0 0 
0 7 , 1 3 
E 0 , 0 8 
0 B , A 2 
4 6 , C R 
1 0 , F 0 
D 0 . F 2 
0 0 , 0 0 

P E R P V . 
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First we jolly well put everything you need to 

start home computing into one box. 

Then we placed an obligingly low price on it all: 

under £140 for a computer, cassette unit, a super 

programming course and 4 great games programs. 

Boys and girls (of all ages) will just love the 

Commodore 16 Starter Pack! 

The computer has a 16K memory, real type-

AILDERS ARGOS ASDA BOOTS BRITISH HOME STORES CABREFOUR 

r WOW! THIS ^ 
COMMODORE 16 
STARTER PACK'S 

WIZARD! A 

writer keyboard, 121 colours J F a n d also superb 

sound and graphics. 

It uses BASIC (this is the language in which 

you and the computer "talk" to each other, right-ho?) 

The BASIC used by the Commodore 16 is very 

advanced, yet really simple to use. This is because 

it gives you more programming commands. 

But just in case any of you fellows do have any 

COMET CO-OP CURRYS DIXONS GRANADA GREENS • LASKYS • JOHN L E W S 
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difficulties, we also provide you with a Help key. 

This helps to sort out programming errors by 

showing you exactly where you went wrong. 

So you can get more out of your Commodore 

16, the Starter Pack also includes "Introduction 

to BASIC," a guide to programming that any silly 

chump can follow. 

And so you can get more enjoyment, there are 

four jolly good and splendidly challenging 

games: X-Zap, Punchy, Picture Builder and Chess. 

If you are thinking of starting home 

computing, there has never been a better time 

than now, with the Commodore 16 Starter Pack. 

No matter what age you are, old thing. 

Qz commodore 

MAKRO MENZIES RlJMBElOWS SAVACENTRE SPECTRUM SUPREME TE§C0 WALLACE HEATON W H S M I T H W001W0RTH AND NATIONAL NETWORK OF COMMODORE DEALERS 



ZOOM IS AN easy to use machine-code utility 
and allows the user to enlarge to full screen size 
the area o f the screen enclosed within a 
window. T h i s window can be varied in size 
from 8-256 pixels wide and from 3-192 pixels 
high. W h e n in Magn i fy mode the magnified 
area can be viewed continuously as the window 
is moved. Since the magnified area can also 
itself be magnified, using the same window, 
infinite magnification is possible, even if of 
doubtful use. T h e routine does not magnify the 
colour but produces the magnification in the 
current permanent atiribute colour. 

T h e routine accesses various Basic variables 
for its parameters. Th i s means you do not h:avc 
to bother Pok ing any numbers, but just use a 
Let statement. I f you call the routine without 
having assigned the following variables a " 2 
Variable not found" error will be given. 

T h e machine code has comprehensive error 
checking. Z o o m will not allow X P O S or Y P O S 
to be values that make a part o f the window off 
screen. I f say, X P O S was 270, an illegal screen 
co-ordinate, Z o o m would give X P O S a new 
value that ensured that the window was entirely 
on the screen, this value would vary with the 
size of the window. T h e width o f the window 
can have values between 0 and 5, the depth can 
have values between 0 and 6. I f the variables 
W id th or Depth have values that are too big 
Z o o m will change the value to the maximum 
permissible value. Likewise if either has a 
negative value Z o o m will replace the value with 
0. T h e width and depth numbers correspond to 
the following window sizes: 

Width Depth 
0 256 Pixels 192 Pixels 
1 128 96 
2 64 48 
3 32 24 
4 16 12 
5 8 6 
6 — 3 

T h u s to have a window size 64 pixels by 12 
pixels, W id th would be 2 and depth would be 
4. I f you wish to see an example of Z o o m error 
correcting, load up with the Zoom code and 
then run the following lines o f Basic. 

10 LET XPOS = 260: LET YPOS = - 10 
20 LET WIDTH = 6: LET DEPTH = - 5 

Hav ing run the program tvpe 
RAND USR 50000 

T h i s will draw the Z o o m window. I n this 
case you will see a very tall, thin window. I f 
you now type Print X P O S , Y P O S , Width, 
Depth you will find that W idth = 5, Depth = 0, 
X P O S - 2 4 8 and Y P O S = 192. Since X P O S and 
Y P O S denote the top left corner o f the 
window, Y P O S has been made 192 since the 
window is 192 pixels high i.e., this is the first 
value o f Y P O S above - 1 0 that allows the 
window to appear/sit on the screen. X P O S has 
been rounded down until the window is on the 
screen, in this case 256-window width. 

T h e algorithm used for Z o o m takes each line 
o f the window, places it in a buffer 3nd keeps 
on doubling it in width until it is 32 bytes wide. 
It then puts the 32-bytc buffer down on the 
screen — 192/(window y size) — times. T h e 
initial form o f the screen is saved at 32768 and 
the magnified image is formed on the normal 
screen ie., at 16384. T o create Zoom, type in 
program A and then save it. N o w try running 
it, i f you have no errors, then save the code. 
T h e code can be used independently of 
program B, this program is provided to help 
you use Zoom. 

. . Clear main screen and back-up. 

. . Move back-up screen down to 
current window screen. 

. . Load with new back-up screen. 

. . Magnify area under window until 
next key press. 

. . Continuously magnify. View can 
be moved around using normal 
direction keys. 

. . Retrieve back-up screen. 

. . Make magnified image current 
window screen. 

. . Alter window movement step size 

. . Increase window width. 

. . Decrease window width. 

. . Increase window depth. 

. . Decrease window height. 

Machine-code routines. 

Address 
30000 XOR current window onto 

screen. Doing this twice will 
delete the window 

30003 Move screen from 32768 to 
16384 

30011 Move screen from 16384 to 
32768 

30019 Move screen from 39680 to 
16384 

30027 Move screen from 16384 to 
39680 

30039 Magnify area under window 
The area 50708-50800 is used as work-

space by Zoom and should be left clear. 
32768-39679 Used to store screen during 

magnification. 
39680-46591 Used to store back up screen 

Program A. 
1© DPT* C373c421O08011004e i3 i 

62100401100801306 21009b110040130 
621004-C11009 bO 1001 be db0c9cd09:53 
a3f5:5721OO53OlOO037223Cb'"3bl2O • 
9SS5SC64. f0600$ftC0049130*C0573325 
9c63aS5c6f5a720043e201307cb3rcb3 
' C b3f3C 325 3c 6 f 106 f f " 

11 DOTS 124.09 
20 DATA "04. f £0023038713 f373325 

"'c6e d4b53c5cdd"~c 4325c C63e408467£ 
=•2100403a 55 C 6A7;5dSe 5C d02C4d 13 a 5 
3C 647C Sd52113 C 6012000£ dbOe1C d 64 C 
i t b C l l O f i e t lCd64-C 4£ bC 110db3a53C64 
f 0 6 0 0 C 9 C d 4 6 C —3s57c 64737C3C52113C 
o 1133C 6010010 : " £ £ 5 

2 1 DATA 13621 
30 DATA "61695 7230 f060317 f 5 C s 1 

5 c b l 4 f I c b l 5 c b l i l 0 f 3 « b 7 2 2 3 7 3 2 3 € b € 
123c110de2133c61113C60120O0edbOC 
110c6c9£c3653C64 f1113C60600c d D03 
a5oC6a"": 306202132 C 6C b 162 b 10 f c-3d 1 
£ f 1 2 i 3 £ 0 " 3 X C 0 7 d C 6 2 0 6 f d 3 7 C d 6 0 3 6 7 c 
9cd09c5£ d4-b53c6 C d d 7 " 

31 DATS 13675 
iO DATA " C 4 l € f f l 6 O 0 0 £ 3 0 a 7 4 7 2 3 0 

3cb3bcb lacb3910f86sc5cdbsc4cb213 
0030£012b3a56c6cda£ c i c l € l 3 a s 6 c 6 3 
dedae c4cdb3c4c9477ea977cd64c4l0f" 
3C 93355c 6a 72004.06201807c b3 f C b3 i c 
b3f477cab772ccb7b20037eaat7710f3c 
93ec0c3ac222aSd5te5 " 

4-1 DATA 14 i S i 

50 DATA "£d535dSCCdb223da2£lc2 
3cdb433£ l22Sd5: :973705r733d79706 
f 733d 64657074.633d 7-*696A74.633d 110 
3 C 5 C d d C C ±C d = «22d 7930043£ 0S130b£30 
3a f 1806 »'£ 06330a 3€05 f51103c5cd£0c 
5 f15 f16002105C61S7£3255C611fdC4C 
dd C C4Cd322d~930043£ 

51 DATA 13530 
60 DATO "06130C2603d 1307 f £07d 

« 5 be 53e 06 *r511fdCACd€0C5ir 15 f' 16002 
10 C C 619r*€ 3258c611 r*3C4Cdd C C4Cd6£2 
d3003012CO12303010000C5e13a56 C63 
C 5 ? 160OC d523003d57b 11 f3C4Cd£0C5C 
: : 5 £ l l l : l O 0 £ d 5 2 3 3 0 = l b d 5 7 b l l f 8C4-C 
d£ 0c 5c 179 r ' S l l f 3C ACd " 

61 DATS 13305 
70 DATA "d C C4Cda22d2fl051100001 

31d3003012c01C 5£13a55C 6a 7200S110 
000130b573€00925 f1600€dS23309d57 
b l l f 3C4.Cd€0C5Cl€ 1592253C6C92a5dS 
C £5e d535d5C Cd232d Cd b223 fd3837003 
O03C 32e1c224d5ce d43725C€1225d5cC 
o ( f 2o C9003040201003" 

71 DATA 13307 
DATA "C06030130C0603" 
DATA 301 
LET /=50000 

h s i TO 3 PEAD a* 
C 50 
5 s i TO LEN o f STEA 2 
a=COD£ as i LET b=C0D 

30 
8 1 

5000 
5010 
5011 
5020 
5030 
E as 
5040 
5050 

FOP 
L E T 
FOR 
- E T 
S - f l 
L E T C=C+b + a" 
XP a Or THEM _ET a =d-39 
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I I 

IF 
U w i n 

•1 

r I-M 
t j 

> • 

• • 

M " 
4 J 0 0 

" R 
a $ 

T H E N I 

Mark Jones takes you up, 
up and away . . . with his 

instant enlarger for the 
bleary-eyed Spectrum. 

• • 

T H E 

I Z E U S R 

I N K E Y 
319 : 
i — 0 

M 
0 1 1 

$ = " N 
R R N D O M 

• • 

• B 

N 
a $ 

T H E N F 
E U S 

Variables. 
XPOS X co-ordinate of 

window 
YPOS Y co-ordinate of 

window 
WIDTH Width of window 0-5 
DEPTH Depth of window 0-6 

T H E N F 
U ? t h = n i d t h + ( I N K C Y $ = " X " 

T K I l / N / rf- • • ^ • • R I 

in 

• c 
02 
22 
5 ' 3 
rC 
AC 

01 
10 

d S 
0 3 

5 0 6 0 IF t 56 THE?. L E T b = b - 3 9 
5 0 7 0 L E T a =a - 4 5 
5 0 3 0 L P c = b-4.-5 
5 0 9 0 P O K E f •a *16-t-b 
5 1 0 0 L E T faf+1 
5 1 1 0 N E X T £ 
5 1 1 1 P R I N T " L : N E " . h « 1 0 ; " » s 0 . K 

F tot < >C T H E N P R 
ne ".h *10: S T O P 

OC-

5 1 2 0 R E A D tot . 
INT " E f r o r at t,. 
5 1 2 5 L E T c=0 
5 1 3 0 N E X T h 
514.0 P R I N T - N O E r r o r s " 
5 1 5 0 P R I N T "Save code from addre 
ss 5 0 0 0 0 length ? 0 3 b y t e s . " 

Program B. Demonstrates how little external 
control the machine code needs. 

5 L E T w i d t h ai: L E T d e p t h = l 
10 L E T <P0S = 1 0 0 L E T y p O S = 1 0 0 
2 5 L E T 2 = 1 
3 0 L E T B O d =0 
4.0 L I S T 1 5 0 0 R E M Put s owe th j n 

g on the s c r e e n 
100 G O S U B 1 5 0 0 
110 IF INKEY $ ="" T H E N GO T O 110 
1 1 5 IF N O T mod T H E N R A N D O M I Z E U 

SR 5 0 0 0 0 
120 G O S U B 1 0 0 0 
14.0 G O T O 100 
5 0 0 R E M »*****••*• 

1 0 0 0 L E T t o t = x p o s + y p o s 

1 0 0 S L E T X P O S = X P 0 5 t ilNKEYS=' 3 
- • I N K E Y $ = " 5 " ' 

1 0 1 0 L E T y p o s = y p O S t 3 * C ( I N K E Y $ = 7 
" ) - ( I N K E » $ = " 6 " i ) 
1 0 2 0 IF <P0S +MPOS > tOt T H E N R E T U 
R N 
1 0 2 5 P E M + 
1 0 3 0 P A N D O M I Z E U S R 5 0 0 1 1 R E M 

(save screer. t e » p o r a r i ly . • 
104-0 L E T d e p t h ^ d € P t h + (INKEY $ = " 
) - ' INK E Y $ = "y " ) 
1 0 5 0 - E T W i d t h = w i d t h + (INKEY $ = * 
» — IINKEY$ = "X") 
1 O 7 0 IP I N K E Y $= la" 
E USR 5 0 0 3 9 P A U S E 
1 0 7 5 IF I N K E Y S = M " 
1 - B O d G O S U B 14.00 
1 0 3 0 IF I N K E Y f s A " 
on {irm Y / n ? " . a s 
N C L S R A N D O M I Z E 
D O M I Z E U S R 5 0 0 1 1 
1 0 3 5 IF I N K E Y $ = P " T H E N R A N D O M I Z 
E USR 5 0 0 3 9 : R A N D O M I Z E U S R 5 0 0 1 1 
1 0 9 0 IF I N K E Y S = N " T H E N R A N D O M I Z 
E U S R 5 0 0 1 9 . R A N D O M I Z E U S P 5 0 0 1 1 

L E T s o d =0 
1 1 0 0 I F I N K E Y S = " S " T H E N I N P U T " S 
tep size ? ";a I F a d OR a > 2 5 5 
T H E N GO TO H O C 
1 1 0 1 P E M 
1 1 0 2 R E M use o n e or o t h e r 
these two v e r s i o n s . 

1 1 0 3 R E M 
1104. R E M M i c r o d r i v e V e r s i o n 

T H E N R A N D O M I Z 
0. P A U S E 0 
T H E N L E T BO 1 = 

T H E N I N P U T "C 
IF a « = " Y " T H E 

U S R 5 0 0 2 7. P A N 

Of 

1 1 0 5 IF J N K E Y S = L " T H E N 
creer to be l o a d e d ? "; 

' H E N _ G A D *"h ' . 1, a 
30 R A N D O M I Z E U S R 5 0 0 1 9 
ZE U S F 5 0 0 1 1 
1 1 0 6 P E M * * * * * * * * * * * * * * * * * * * 
1 1 0 7 R E M T a p e u e r s : o n 
1103 IF INKEY $ = "L" T H E N I N P U T "S 
c r e e n na*te ? " , a » IF a $ o " e x i t " 
T H E N L O A D " " C O D E 3 9 6 8 0 : R A N D O M I 

ZE L'SR 5 0 0 1 9 R A N D O M I Z E U S R 5 0 0 1 

1 1 0 9 R E M 
1 1 1 0 IF I N K E Y J = " S " T H E N I N P U T "A 
re you s u r e 7 (Y/n) " ; a $ IF a » = 

T H E N R A N D O M I Z E U S R 5 0 0 0 3 RA 
N D O M I Z E U S P 5 0 0 2 7 
1 1 2 0 R A N D O M I Z E U S R 5 0 0 0 3 : R E M 

< R e t r i e v e s c r e e n . ) 
1 1 2 5 R E T U R N 
1 3 9 9 R E M r * + 
1 4 0 0 IF B O d T H E N R A N D O M I Z E U S P 5 
0 0 1 1 R E T U R N 
14.05 R A N D O M I Z E U S R 5 0 0 0 3 R E T U R N 

1 4 9 9 ° E M + + 
1 5 0 0 IF N O T m o d T H E N R A N D O M I Z E U 
SR 5 0 0 0 0 R E T U R N R E M 

(Window M o d e . ) 
1 5 1 0 R A N D O M I Z E U S P 5 0 0 3 9 : R E M 

(Magni fy M o a e . ) 
1520 R E T U R N 
1999 R E M **** 
2 0 0 0 C L E A R 3 2 7 S 7 : L O A D " " C O D E 
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DIAL 100 AND ASK FOR FREEFONE EINSTEIN FOR YOUR NEAREST STOCKIST 

ALL HANDS ON DISK. NOW 

ZEN 
(assembler/editor) 

THE CRACKER 
(spreadsheet! 

O H M U M M Y ! 
jarcadc game) 

!>R L O G O 
[language! 

PASCAL 
(language) 

HOME BUDGET CHUCKLE EGG 
(arcade game) 

W D PRO 
(word processing) 

ENCOUNTER/TOMBS OF KARNAK 
(adventure games) 

EINSTEIN SIMPLEX 
(VAT cash accounting) 

ALPHABET QUEST/MATHS QUEST 
(educational games) 

NON-VAT ACCOUNTS 

Einstein from TATUNG. Sheer geniuSfrom around 
£499. The complete colour micro with no hidden 
extras. And with no hidden software, unlike some other 
new computers. 

Right now you can get your hands on both Einsoft 
and Einsoft Approved Software. An immediately 
available range that's every bit as versatile as Einstein 
itself. "Einsoft" is our own software, designed and 
prepared for Einstein by TATUNG. 

Kuma, Crystal Research, Digital 
Research and Solo are some of the 
country's leading software houses 

'APPROVED'/ now writingsuperb software packages 
for Einstein, and TATUNG has 

Einsoft 

complete confidence in recommending those packages 
which bear the "Einsoft Approved" seal. 

So from today you can explore the genius of 
Einstein with software covering a tremendous range of 
applications. From word processing, database and home 
economics to education, 
languages and games. And 
there's plenty more coming 
all the time. 

Einstein from TATUNG. 
Sheer geniusat home. 
At work. At school. 

And now at 
your local stockist. Einsoft 



j i f j j f j j j j f " 

Complete that 
unfinished symphony 
with Nick Lea's masterly 
BBC composition. 
THIS PROGRAM will only run on a B B C 1.2 

operating system with Basic 2 mainly because 
the word " O S C L I " is used. T o check whether 
the computer you use is suitable, type: 

O S C U f ' F X O " ) (RETURN) 
I f no error message is produced then this 
program should run. 

The program is a tool for use in the writing, 
development or simple playback of music. It 
uses the B B C ' s three pitch channels to produce 
a possible three-line tune with simultaneous 
screen and sound note output. Also included in 
the program are routines to save and load tunes 
to or from tape, making it possible to store 
away a masterpiece you arc particularly pleased 
with. For the musically uninitiated, or the plain 
lazy, there is a harmonisation routine which 
generates pseudo-random harmonies to a time 
entered. 

I n its entirety — well, in this u n - R E M - e d 
version — the program is rather long and may 
seem an effort to type in all in one go. 
I f certain procedures are left out, the program 
will run, until a non-existent option is selected, 
and if found to be useful, they can be added at a 
later date. T h e advantage o f this is that it 
initially halves the program length. 

Jtf Jtf 

Jtf . .. i J * Jtf i ^ iV • „J tf , „ i tf J MJ if : 

J tf * * ^ * * » J * «Ftf 

JJ Jtf Jjf J t f j j f 

-9 H JL4 J J t f j t f 

J 
t 

J tf J tf * * J f^ff 3 

£ 

j j j j j J j 

ff J J f l j j J J 3 J J tf J tf J tf 

3 

T h e pan s o f the program which are optional 
to the main function are: 
Line Procedure 
number 
2280 Procspeed 

2A10 Procpitch 

25A0 Procsave 

2790 Procload 

3130 Procharmonise 

Effect of losing it 

will not be able to 
change speed of 
playback 
will not be able to 
change pitch of 
playback 
will not be able to 
save a tune to 
tape 
will not be able to 
load a tune from 
tape 
will not be able to 
use the computer 
harmonise 

Once the program — or section o f the pro-
gram — has been entered in the normal fashion, 
it can be run. Th i s will produce a menu sheet 
with nine options open to the user. They arc: 

1. Play tune in memory. 
2. Enter or edit a tune. 
3. Change playback speed. 
4. Change pitch of playback. 
5. Save a tune onto tape. 
6. Load a tune from tape. 
7. Harmonise a tune in memory. 
8. Clear memory. 
9. Exit program. 

When first run, there is no tune in the com-
puter's memory. One can be entered using 
option 2, sclcctcd by just pressing 2. Opt ion 2 

(continued on next page) 
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(continued from previous page) 
produces an instruction sheet which sets out 
the keyboard o f a piano on to the B B C key-
board with the form as shown in table 1. 

It shows how to change the lengths o f notes 
using Shifted function keys. Three lines of 
music can eventually be built up so the line 
about to be used is asked for. A musical stave is 
then printed up and the tune can be entered. 
Return ends the tunc and displays the menu 
sheet again. Selecting option 1 will now play 
the tune just put into the memory at its corrj 
tempo. Tunes o f up to 300 notes can be 

S D 
Z X C 

G H J 
V B N M Q 

2 
W 

3 
E R 

5 6 7 
T Y U I 

= notes 
Table 1. 

c# d* 
C D E 

ft* g# a * 
F G A B C 

c# 
D 

d# 
E 

f# g# 
F G A B C 

and up to three can be played at once. T h e 
routines to change playback speed and pitch are 
self-explanatory and simply alter the global 
variables: D e ! % and O c t % . 

T h e backing store routines — saving and 
loading — are done using the Beeb's BPut and 
BGet statements, thus a tune is treated as a 

machine-code tile, but don't try to run it as one. 
T h e last section o f the program, and the last 

main option, produces harmonics on tracks two 
and three from a subject tune on track one. It 
requires the key signature o f the tunc, which is 
selected by pressing the appropriate note, and 
whether it is minor or major. 

• 
Music on the Beeb. Note that the 
italicised "b" in line 2050 is CHR$ 22b. 

10 R E M * M U S I C ON THE BEEB«« 
• 

2 0 R E M » » » * » By N i c k L e a 

5 0 REMa a aa -v 

4 0 MODE 4 

3 0 REM MAIN PROGRAM 

6 0 P R O C i n i t i a l i z e 

7 0 ON ERROR GOTO 70 

8 0 P R O C o p t i o n a 

9 0 I F OPT-1 THEN P R O C p l a y ( O ) 

IOO I F OPT-2 THEN P R O C i n p u t 

110 I F OPT-3 THEN P R O C a p e e d 

120 I F OPT-4 THEN P R O C p i t c h 

130 I F OPT-3 THEN P R O C a a v e 

140 I F OPT-6 THEN P R O C l o a d 

130 I F O P T " 7 THEN P R O C h a r m o o I * e 

160 I F O P T O B THEN I S O 

170 I F F N y e a n o C ' A r e y o u a u r e " ) THEN RU 

N 

100 I F 0PT<>9 THEN 8 0 

190 • F X U . 3 0 

2 0 0 CLS 

2 1 0 END 

2 2 0 R E M — — — — — — . . . . . . . . 

2 3 0 D E F P R O C p 1 a y ( T X ) 

2 4 0 P R O C a t a v e 

2 3 0 FOR I X - 1 TO 3 

2 6 0 P X ( I X ) - T U N £ « - ( I X - l ) * 3 0 0 i D X ( I X > - 0 

2 7 0 NEXT I X 

2BO R E M « * a a » n A I N L O O P * « a 

2 9 0 FX-O 

3 0 0 REPEAT 

3 1 0 

3 2 0 

3 3 0 

• x t ( I X , T X > 

3 4 0 

3 3 0 

3 6 0 

3 7 0 

3 8 0 

3 9 0 

4 0 0 

4 1 0 

4 2 0 UNTIL F X > - 3 

4 3 0 ENOPROC 

4 4 0 

4 3 0 DEFPROCnex t ( I X , T X ) 

4 6 0 I F IX-TX THEN P R O C g e t n o t e 

4 7 0 I F ? P X ( I X > - 0 THEN F X - F X * 1 i G O T O 3 2 0 

4SO P R O C a o u n d l a p l a y ( ( T P X ( I X ) AND 3 1 ) , ( 

7 P X U X ) AND 2 2 4 1 / 3 2 , I X ) 

4 9 0 BX ( I X ) -LX < ( ( ? P X ( I X ) > AND 2 2 4 ) / 3 2 ) 

KX-O l ZX-T I ME AND DELX 

FOR I X - 1 TO 3 

I F B X < I X ) - 0 THEN PROCo 

NEXT IX 

I F KX- I T>€N P f t O C m c v t i c r u n 

FOR I X - 1 TO 3 

B X ( I X ) — B X ( I X ) - 1 

NEXT I X 

REPEAT 

DX-TIHE AND DEUX 

UNTIL D X O Z X 

9 0 0 BX (MX)-BX (WX) *LX ( I ( 7 P X ( T X ) > AND 2 2 

4 ) D I V 3 2 ) 

9 1 0 I F B X ( M X ) - 0 AND ' ^ 'X<WX>-0 THEN FX-

FX-I 
9 2 0 NEXT MX 

9 3 0 B X ( T X ) - O 

9 4 0 -TPXITX)-© 

9 5 0 ENDFROC 

9 6 0 R E M — — — — — — 

9 7 0 D E F P R O C i n i t i a l i z o 

9 8 0 REM UDC * Or i t « v o 

9 9 0 VDU 2 3 . 2 2 3 , 0 , 0 , 0 , 0 . 0 , 0 . 2 3 ^ , 0 

lOOO VDU 2 3 . 2 2 6 . 0 . 0 . 2 3 3 , 0 , 0 . 0 , 2 3 5 , 0 

1 0 1 0 REM T r e b l e c l e f 

1 0 2 0 VDU 2 3 , 2 2 7 . 1 , 2 , 2 , 2 , 2 , 2 , 2 5 0 . 1 

1 0 3 0 VDU 2 3 , 2 2 8 , 1 2 8 , 6 4 , 6 4 , 6 4 , 1 2 8 . 1 2 0 . 1 9 

1 .0 
1040 VDU 23.229,3,3,229.9,9.17,131.41 
1030 VDU 23,230,0,0,127,0.0.128,207,32 
1060 VDU 23.231.73.71.65.33.35.23,19V.1 
1070 VDU 23,232i32,32,47,32,64,I28,63,O 
IOUO VDU 23,233 ,1,1,1,1,1 .3 .3 ,3 
1090 REM»««»**NOrES««*«*» 
1 1 1 0 VDU 2 3 , 2 3 5 , 8 , 8 , 8 . 8 , 8 , 3 6 , 1 2 0 , 4 8 

1 1 2 0 VDU 2 3 , 2 3 6 , 8 , 8 , 0 , 8 , 8 , 5 9 , 1 2 3 , 4 8 

1130 VDU 2 3 , 2 3 7 , B , 8 , 8 , 8 , 8 , 3 6 , 1 2 0 , 4 8 

1 1 4 0 VDU 2 3 , 2 3 8 , 8 , 8 , 8 , 8 , 8 , 3 9 , 1 2 3 , 4 8 

1 1 3 0 VDU 2 3 , 2 3 9 , 0 , 0 , 0 , 0 , 0 , 4 8 , 1 2 0 , 4 8 

1 1 6 0 VDU 2 3 , 2 4 0 , 0 , 4 4 , 5 6 , 4 0 , 1 0 8 , 3 6 , 1 0 4 , 4 

0 
1 1 7 0 DIM P X ( 3 ) , B X < 3 ) , L X < 6 ) , Q X < 2 3 > , H X < 1 2 

, 4 ) 

1 1 8 0 DATA 1 , 2 , 3 , 4 , 6 , 8 

1 1 9 0 F O R I X - l TO 6 JREAD L X ( I X ) i N E X T I X 

1200 DATA 1 , - 1 , 2 , - 2 , 3 , 4 , - 4 , 3 , - 5 , 6 , - 6 , 7 , 

8 , - 8 , 9 , - 9 , 1 0 , 1 1 , - 1 1 , 1 2 , - 1 2 , 1 3 , - 1 3 , 1 4 , 1 3 

1 2 1 0 FOR I X-1 TO 2 3 : R E A D G X < I X ) i N E X T I 

X 

1220 DATA 8 , 3 , 1 0 , 6 , 3 , 1 0 , 3 , 1 0 , 1 2 , 8 , 6 , 1 0 , 

I ,8 .1 .8 ,10 ,1 ,8 ,12 ,3 ,10 ,1 ,10 ,3 ,10 ,3 ,1 0 
1230 DATA 1 , 3 , 1 2 , 3 , 3 , 1 2 , 3 , 1 2 , 3 , 6 , 1 , 3 , 1 , 

3 , 1 . 3 , 3 , 8 , 3 , 8 

1 2 4 0 FOR I 1 X - 1 TO 1 2 i F 0 R 127.-1 TO 4 

1 2 3 0 READ H X < i r / . , I 2 X ) 

1 2 6 0 NEXT I 2Xs NEXT I I X 

1 2 7 0 D IM TUNE 9 0 0 

1280 7 T U N E - O I ? ( T U N E * 3 0 0 ) - O l 7 ( T U N E * 6 0 0 ) -

0 
1 2 9 0 OCTX-961DELX—161LX—21 SHX-1 

1 3 0 0 ENVELOPE 1 , 1 3 0 , 0 , 0 , 0 , 0 , 1 0 0 , 1 0 0 , 1 2 7 

,-20,-20,-20,126,20 
1 3 1 0 DIM k e y 1 

1 3 2 0 DIM p r o c 3 0 

1 3 3 0 D IM d a t a 3 0 

1340 FOR I X - 0 TO 2 STEP 2 

1 3 5 0 P X - p r o c 

1360 fOPT I X 

5 0 0 P X < I X ) - P X ( I X ) * 1 1 3 7 0 LDX • 2 5 
3 1 0 KX- I 1 3 9 0 . l o o p LDA d a t a - l , X 
3 2 0 ENDPROC 1 3 9 0 

. l o o p 

CMP k e y 
3 3 0 R E M — — — — — . . . — . . . . . . . 1400 BEO 4 n d 
3 4 0 DEFPROCmo v e a c r ran 1410 DEX 

3 3 0 SCX-SCX+8HX18HX-I 1420 BNE l o o p 

3 6 0 I F SCX>—192 THEN P R O C a t a v e 1 4 3 0 LDA • O 

3 7 0 ENDPROC 1 4 4 0 BTA k e y 

5 8 0 R E M — — — — — — — 1 4 5 0 RTS 

5 9 0 REM P i t c h , N o t e I e n g t h . C h a n n e l 1460 . • n d TXA 

6 0 0 DEFPROCaound i a p l a y ( P X . N X . C X ) 1470 STA k a y 

6 1 0 OX-OX ( PX I 14BO RTS 

6 2 0 OSCLI ( " F X 2 1 , " * 8 T R * ( C X * 4 ) ) 

6 3 0 SOUND C X , 1 , P X « 4 * O C T X , 2 3 3 

6 4 0 Y X - A B S ( Q X > » 8 * 9 0 3 - S » < B C X AND 2 2 4 ) 

6 3 0 XX- (SCX AND 3 1 ) * 3 2 * 6 4 

6 6 0 MOVE X X , Y X 

6 7 0 VDU 233+NX 

6 8 0 I F NX>3 THEN PLOT 0 , - 2 4 , - 2 4 i P L 0 T 2 

, 4 , 0 i P L 0 T 0 , 2 0 , 2 4 

6 9 0 I F QX<0 THEN VDU 240s SH7.-2 

7 0 0 ENOPROC 

7 1 0 R E M - — — — — — -

7 2 0 D E F P R O C g e t n o t e 

7 3 0 IF P X ( I X ) - T U N E * ( 3 0 0 * I X ) - 1 THLN830 

740 REPEAT 

7 5 0 AX-CET 

760 ? k e y « A X 

7 7 0 C A L L p r o c 

7 8 0 I F A X - I 2 7 THEN P R O C d e l e t e 

7 9 0 I F AX>127 AND AX<134 THEN LX 

- A X - 1 2 7 

8 0 0 UNTIL 7 k c y OR A X - 1 3 OR AX-32 

8 1 0 I F A X - 1 3 THEN F X - 3 « 7 P X < I X ) - O 

B 2 0 I F ? k » y < > 0 THEN ? P X ( I X ) " 3 2 « L X * ? k « y 

0 3 0 ENOPROC 

BSO D E F P R O C d e l e t e 

B 6 0 I F P X ( T X ) — T U N E * ( T X — I ) * 3 0 O THEN 9 5 0 

8 7 0 PX < TX )—PX(TX)-1 

e a o FOR MX—1 tU 3 

8 9 0 I F MX-TX THEN 9 2 0 

14903 
1500 NEXT I X 

1 5 1 0 « ( d a t a ) - " Z S X D C V G 8 H N J H 0 2 W 3 E R 3 T 6 Y 7 U I 

1 3 2 0 • F X l l . O 

1 5 3 0 *OPT 1 , 1 

1 3 4 0 ENDPROC 

1 3 3 0 R E M " " — - — " - " — — — — « 

1 5 6 0 O E F P R O C s t a v e 

1 3 / 0 SCX=0 

1 3 8 0 VDU 4 t C L S 

1 3 9 0 FOR VX-1 TO 6 

1 6 0 0 VDU 1 0 , 2 2 7 , 2 2 8 I P R I N T S T R I N G * < 3 2 , C M 

R * ( 2 2 3 ) ) 

1 6 1 0 VDU 2 2 9 , 2 3 0 1 PRINT B T R 1 N 0 * ( 3 2 , C H R S ( 

226) ) 

1 6 2 0 VDU 2 3 1 , 2 3 2 1 PRINT S T R I N G * ( 3 2 , C H R « < 

2 2 6 ) ) 
1 6 3 0 VDU 2 3 3 , 1 3 , 1 0 

1640 NEXT VX 

1650 VDU 3 

1 6 6 0 ENDPROC 

1 6 8 0 D E F P R O C 1 n p u t 

1 6 9 0 CLB 

1 7 0 0 PRINT 

1 7 1 0 P R I N T ' E d l t i n g o r E n t e r i n g a t u n e " 

1 7 2 0 P R I N T -

1 7 3 0 P R I N T S P R I N T " T h a c o * p u t e r ' i k o y b o a r 

d l a o o t ex i t * 

1740 P R I N T ' l i k e a p i a n o k e y b o a r d w i t h t 

h e f o r e - " i P R I N T 

1730 P R I N T " 2 3 3 6 7 <HIOH OCT 

A V E ) " 

1760 P R I N T * Q M E R T Y U 1 ' l P R I N T 

1 7 7 0 PR INT- S D 0 H J " 

1780 PR I NT* Z X C V B N M (LOM OCTA 

V E ) " I P R I N T 

1790 PR INT- ( M b e r e Z I Q a r e ' C ' a ) " 

1800 P R I N T i P R I N T " T h e n o t e l e n g t h a n a y b 

e c h a n g e d b y - " 

1 8 1 0 P R I N T " C a h i f t 3 F O . . . . O u a v e r -

1820 P R I N T - C a h i f t l F l . . . . C r o t c h e t " 

1 8 3 0 P R I N T " C a b l f t 3 F 2 D o t t e d C r o t c h e 

t " 

1 8 4 0 P R I N T " C a h i f t 3 F 3 M m i a " 

1830 P R I N T " £ a h i f t 3 F 4 . . . . D o t t e d M l n i e " 

1 8 6 0 P R I N T " C a h i f t 3 F 5 . . . . S t i i b r e v e " 

1 8 7 0 P R I N T i P R I N T " C d e l e t e 3 M i l l d e l e t e t 

h e l a a t n o t e * 

1080 P R I N T " C r e t u r n 3 r e t u r n a t o t h e o p t » 

o n i p a g e " 

1 8 9 0 P R I N T " C a p a c e b a r 1 a k i p a o v e r t h e n 

e x t n o t e " 

1 9 0 0 P R I N T i P R I N T " 
• 

" T 9 l 6 ~ P R I N T s P R I N T " A f u l l t u n e l a c o e p o a e 

d o f u p t o 3 " 

1920 P R I N T " 1 i n e a . P l e a a e t y p e i n t h e l l n 

e t o b e -

1930 P R I N T " p l a y e d o r e d i t e d < 1 - 3 > > " | 

1940 REPEAT 

1930 AX-GETtAX-AX-48 

1 9 6 0 UNTIL AX>0 AND AX<4 

1 9 7 0 PR INT S T R * ( A X ) 

1980 P R O C p l a y ( A X ) 

1990 ENDPROC 

2 0 0 0 K £ M « — — . . . . . . . . 

2 0 1 0 D E F P R O C o p t l o n a 

2 0 2 0 VDU 4 i C L S 

2 0 3 0 P R I N T i P R I N T 

2 0 4 0 PR INT-M U S I C O N T H E 

BBC" 
2 0 5 0 PftlHf'bbbbbbbbbbbbbbbbbbbbbbbbbbbb 

bbbbbbbbbbb" 

2 0 6 0 P R I N T : P R I N T 

2 0 7 0 P R I N T * O p t i o n * A v a i l a b l e -

2 0 8 0 P R I N T " 

~2090 PRINT 

2 1 0 0 P R I N T " 1 P l a y t u n e i n « e « o r y " 

2 1 1 0 P R I N T - 2 E n t e r o r o d i t a t u n e " 

2 1 2 0 P R I N T - 3 C h a n g e t h e p l a y b a c k « 

p e e d " 

2 1 3 0 P R I N T - 4 C h a n g e t h e p i t c h o f p 

l a y b a c k " 

2 1 4 0 PR I NT " 5 S a v e a t u n e o n t o t a p 

m" 
2 1 3 0 P R I N T " 6 L o a d a t u n e f r o e t a p e 

2 1 6 0 PR I NT " 7 H a r m o n i z e a t u n e » n m 

e « i o r y " 

2 1 7 0 P R I N T - 0 C l e a r n e a o r y -

21GO P R I N T - 9 E x i t I r o o t h e p r o g r a m 

2 1 9 0 P R I N T i P R I N T " C e s c a p o 3 r e t u r n * t o 

® e n u " : P R I N T 

2 2 0 0 P R I N T " P r e a s f o r o p t i o n o f y o u r 

c h o i c e - " 

2 2 1 0 P R I N T i P R I N T " O p t t o n > " i 

2 2 2 0 REPEAT 

2 2 3 0 AX-OET 

2 2 4 0 OPT-AX-48 

2 2 3 0 UNTIL OPT>0 AND 0PT<10 

2 2 6 0 PR INT S T R t ( O P T ) 

2 2 7 0 ENDPROC 

2 2 9 0 DEFPROCspeed 

2 3 0 0 PR INT 

2 3 1 0 P R I N T " T h e c u r r o n t p l a y b a c k s p e e d I 

S " | L N ( D E L X ) / L N ( 2 ) - 3 

2 3 2 0 PR INT 

2 3 3 0 P R I N T " P l e a « e e n t e r t h o n e n a p e e d ( 1 

-3)>"} 
2 3 4 0 REPEAT 

2 3 5 0 AX-GETiAX-AX-4B 

2 3 6 0 UNTIL AX>0 AND AX<6 

2 3 7 0 PR INT S T R * ( A X ) 

2 3 8 0 D E L X * 2 " ( A X * 3 > 

2 3 9 0 ENDPROC 

2 4 0 0 HEMI--«B- — - — — - — • • - - — - - - - - - -

7 4 1 0 DEFPROCp l t c h 

2 4 2 0 P R I N T i P R I N T " P i t c h c h a n g e UP o r DO 

MN >", 
2 4 3 0 REPEAT 

2 4 4 0 AX=G£ T 

2 4 3 0 UNTIL A X - 0 5 OK A7.=6B 

(continued on page 112) 
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BBC MODEL B 1-2 OS 

Available from W.M.Smith, John Nenzies, Boots, Woolworths 
and all good software retailers. 
Also available from Ultimate Play The Game, 
fhe Green, Ashbydela-Zouch, Leicestershire LE6 5JD 



(continued from page 110) 
246U I F AX-85 THEN P R I N T " U p " CLSE PRINT 

"Down " 

2 4 7 0 INPUT"By how many s o m i t o o n s I n u a b o 

r , r o t u r n J " , 0X 

24BO QXeO%*SGN I AX-7S ) *4 

2 4 9 0 I F QX+0CTX>0 AND 0X*UCTX<130 THEN 

OCTX-OCTX+QXlENDPROC 

2 3 0 0 P R I N T " T h a t p i t c h c h a n g e i a t o o l a r 

g e " 

2 3 1 0 REM a m a l l d e l a y 

2 3 2 0 O X - I N K E Y ( I O O ) 

2 3 3 0 ENDPROC 

2 3 4 0 R E M — — — — — — — — 

2 3 3 0 DEFPRGCaave 

2 3 6 0 CL8 

2 3 7 0 PR I NT» PR I NT" S a v i n g a t u n a o n 

t o t a p e " 

2 3 8 0 P R I N T " 

2 3 9 0 I F NOT F N y e s n o C A r e y o u a u r a " ) THE 

N ENDPROC ^ 

2 6 0 0 P R I N T i P R I N T " P I a a a a maka a u r a t h a t -N 
2 6 1 0 P R I N T " ! A t a p a r a c o r d a r l a 

c o n n e c t e d " 

2 6 2 0 PR IN T " 2 The l e v e l a a r e c o r r 

e c t l y s e t " 

2 6 3 0 P R I N T " 3 A u a a b l e t a p e i f t i n 

a i d e " 

2 6 4 0 PR I NT : P R l N T " F l I en a no o f t u n e ( m k 

l e n g t h o f 1 0 ) " 

2 6 3 0 I N P U T " > " , F » 

2660 I F L E N ( F » ) > 1 0 THEN 2640 

2 6 7 0 f l l o - O P E N O U T F » 

2 6 8 0 FOR 1-1 TO 3 

2 6 9 0 OX-TUNE* <1-1> * 3 0 0 - l 

2 7 0 0 REPEAT 

2 7 1 0 QX-QX*1 

2 7 2 0 BPUTH f i l e , TOX 

2 7 3 0 UNTIL 7QX-0 

2 7 4 0 NEXT I 

27SO CLOSE* f i l e 

2 7 6 0 P R I N T - F i l e a a v e d . P l e a a e a t o p t h e t 

a p e . " 

2 7 7 0 0X- I M<EY ( 200 > 

2 7 9 0 ENDPROC 

2 8 0 0 DEFPROC l oad 

2 8 1 0 CLS 

2 8 2 0 P R I N T i P R I N T 

2830 P R I N T " L o a d i n q a t u n e f r o n t a p e * 

2 8 4 0 P R I N T " " 

2 8 3 0 P R I N T i P R I N T 

2 8 6 0 IF NOT F N y e s n o C A r e y o u s u r e ' ) THE 

N ENDPROC 

2 8 7 0 P R I N T i P R I N T " P l e a s o make s u r e t h a t -

2 8 9 0 P R I N T " 1 A t a p e r e c o r d e r i * 

c o n n e c t e d " 

2 8 9 0 P R I N T " 2 The l e v e l s a r e c o r 

r e c t l y s e t " 

2900 PRINT 

2 9 1 0 I N P U T " F i l e n a a e " , F # 

2920 I F L E N ( F t ) > 1 0 THEN P R I N T ' C a n ' t b e 

l o n g e r t h a n 10 c h a r a c t e r a " i G O T O 2 9 1 0 

2 9 3 0 f l 1 e - O P E N I N F t 

2940 FOR 1-1 TO 3 

2 9 3 0 O X - T U N E + 3 0 0 * ( I - I > - I 

2960 REPEAT 

2 9 7 0 QX-QX*1 

2980 TOX-BGET* f i l e 

2 9 9 0 UNTIL 7QX-0 

3 0 0 0 NEXT 1 

3 0 1 0 C L O S E ! f i l e 

3 0 2 0 P R I N T " F i l e l o a d e d " 

3 0 3 0 OX- I NKEY ( 200 ) 

3 0 4 0 ENDPROC 

3 0 3 0 REM———————————————————— 

3 0 6 0 DEFFNyeano (AS ) 

3 0 7 0 PR INTsPR INT M + " ( Y e a / N o ) 7 " j 

3 080 REPEAT 

3090 AX-GET 

3 1 0 0 UNTIL AX—89 OR 7 8 

3 1 1 0 IF AX-89 THEN P R I N T " Y o « " ELSE P R I N 

T-'No" 

3120 - ( A X - 8 9 ) 

3 1 4 0 D E F P R O C h a r e o n l ( • 

3150 CLS 

3 1 6 0 P R I N T i P R I NT 

3170 PR INT" H A R M O N I Z I N G" 

31BO P R I N T " 

3 1 W PR I NT i PR I NT 

3 2 0 0 PR I NT" T h i a h a r a o n n a t i o n r o u t i n e 

r e q u i r e s " 

3 2 1 0 P R I N T " 

i z e d i s " 

3220 PR INT* 

3 2 3 0 P R I N T " 

e r a t e " 

3 2 4 0 P R I N T " h a r a o n i e s on L I N E S 2 fc 3 . * 

3230 P R I N T i P R I N T 

3 2 6 0 I F 7 T U N E O O THEN 3330 

3 2 7 0 PR INT" T h e r e l a n o t u n e on L I N 

E 1 . " 

3 2 8 0 P R I N T i P R I N T " P l e a e o p u t o n e 

o n " 

3 2 9 0 P R I N T " 

3 3 0 0 P R I N T " 

r n t o m e n u ) " 

3 3 1 0 REPEAT 

3 3 2 0 AX-GET 

3 3 3 0 UNTIL AX-32 

3 3 4 0 ENDPROC 

33SO P R I N T " I 

L INE 1" 

3 3 6 0 IF NOT F N y e s n o C 

t h a t t h e t u n e t o b e n t r o o n 

i s p u t o n t o L I NE 1 . -

The c o m p u t e r M i l l t h e n g e n 

( P r e s s ( S p a c e b a r ] t o r e t u 

o t h e t u n e c u r r e n t l y o n 

t o b e h a r m o n i x 

e d "> THEN 3 2 8 0 

3 3 7 0 P R I N T i P R I N T " I f t h o k e y b o a r d i s a r r 

a n g e d - " 

3 3 8 0 P R I N T " S D G M J " 

3390 P R I N T " Z X C V B N M" 

3400 P R I N T i P R I N T " t h e n p r o s * t h e n o t e c o 

r r e a p o n d t n g t o " 

3410 PR INT" t h o key >" 

3 4 2 0 REPEAT 

3 4 3 0 AX-GET 

3440 ? k e y » A X 

3450 CALL p r o c 

3460 UNTIL 7key< >0 

3470 S X - ( ? k e y - 1 ) MOD 12 

3480 P R I NT i P R I N T " T h o k e y o f h a r m o o i i a t i 

oo i s - j S X + 1 | " k e y s " 

3490 PR INT" u p t h e k e y b o a r d " 

3SOO P R I N T i I N P U T " M a j o r o r Ml n o r ( M A J / M I N 

) " | A » 

3510 IF A » < > " M A J " AND A S O ' M I N " THEN 3 5 

00 
3 3 2 0 I F A * - " M I N " THEN SX- I SX+3 ) MOD 12 

3 5 3 0 REM» « » » « « HARMONI ZAT I ON» » » « 

3 5 4 0 POINTX-TUNE 

3 3 3 0 BASSX-1 

3 3 6 0 REPEAT 

3370 P ITCHX-7P0 INTX AND 31 

3380 NX- I 7P0 I NTX AND 2 2 4 ) D I V 32 

3390 SCX—(P ITCHX*12-SX) MOD 12 

3600 I F SCX-0 THEN SCX-12 

3610 D I F F X - I 2 

3620 FOR IX-1 TO 4 

3 6 3 0 H X - A B S ( H X ( 5 C X , I X ) - 1 - B A S S X ) 

3640 I F HX<DIFFX THEN V X - I X i D I F 

FX-HX 

3630 NEXT IX 

3660 BA9SX-HX(SCX ,VX) 

3 6 7 0 HlX-BASSX-»SXi IF H1X>12 THE 

N H IX—HlX-12 

3680 V X " V X * ( R N D ( 2 ) « 2 ) - 3 : I F VX«0 

THEN V7.=2 

3 6 9 0 IF VX-5 THEN VX-3 

3 7 0 0 H2X-H7. ( SCX ,VX ) *SX 

3 7 1 0 I F H2X<HIX THEN H2X-M2X+12 

3720 IF R N D ( 4 ) « 1 THEN RX-1 ELSE 

RX-0 

3730 7 ( P 0 I N T X » 3 0 0 ) - 3 2 « N X +H1 X 

3 7 4 0 7 ( PO I NTX* 600 ) -32 « NX+RX« H2 X 

• ( 1 - R X ) « H 1 X 

3 7 5 0 POINTX-POINTX+I 

3 7 6 0 UNTIL 7POINTX-0 

3 7 7 0 ? ( P 0 I N T X + 2 9 9 ) =32»NX-»SX+117(POINTX* 

3 9 9 ) -32«NX*B7 . *B 

3 7 8 0 7 ( P O I N T X + 3 0 0 ) - O i ? ( P O I N T X * 6 0 0 ) - 0 

3 7 9 0 CLS 

3 8 0 0 PRINT-HARMONIZATION COMPLETE" 

3810 PRINT"~~~- — - . - ^ - ^ ' . - . ^ • w -

3 8 2 0 AX» INKEY <100) « 

3 8 3 0 ENOPROC 

HDBQT1C5 5PECIRL 
16 page pull-out supplement 
* Buyer ' s gu ide to personal robots 

currently on the market 
* T h e technology of small robots 

• Small robots and their 
big brothers 

Pius ALFRED THE ROBOT 
Build an educational mini robot 
from an inexpensive D.I.Y. kit. 

[VCI fYD 
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Introduce your kids to 
another friendly teacher. 

The Mr. Men and friends, have all gone back to school. 
They're learning a lot So they can help youngsters, from 
4 upwards, to an enjoyable start on the rudiments of reading, 
and the basics of arithmetic. 

There are games for keen-eyed youngsters to sharpen obs-
ervation, and games to help unravel the mysteries of left and 
right. They're ideal for home use, nursery and primary schools. 

HERE & THERE WITH THE MR. MEN 
Telling left from right, and working out simple 

routes can confuse young children. In these four 
games they leam by giving directions to the Mr. Men. 
Watching what happens on screen is fun. The games 
progress in difficulty as the children get more expert. 

For 5 to 8 year olds. On cassette for the 
Spectrum 48K, BBC B and Electron. £7.95 

WORD GAMES WITH THE MR. MEN 
Some sorts of words can cause difficulty for 

children just starting to read. This double cassette 
pack takes an amusing look at comparatives and 
superlatives. It also has fun with opposites and keeps 
Mr. Bounce leaping about with positional adverbs. 
Fourteen games in all. Includes keyboard overlay and 
illustrated book. 

For 5 years upwards. On cassette for the 
Spectrum 48K. £9.95 

Also available: First Steps with the Mr Men -
games for pre-readers. On cassette for the BBC B. 
Electron, CBM64 and Spectrum 48K. 18.95 

COUNT WITH OUVER 
Two games in which cheeky young Oliver learns 

to count and do simple sums. Choosing different toys 
in vanous colours requires single digit answers from 
the players. 

Next greedy Oliver asks for lollipops and adds 
up different shapes and colours. Subtraction is 
achieved when Oliver devours the lollipops. He swells 
visibly and his fate will delight young children. 

For 4 to 7 year olds. On cassette for the CBM64. 
Spectrum 48K. BBC B and Electron. £7.95 

LOOK SHARP! 
Two programs with seven games to test and 

train children's powers of observation in an amusing 
way. On Old MacDonald's farm they sort the sheep 
from the geese and the cows from the pigs. The 
games are Memory. Odd-one-out and Snap. 

SORT, the second program, is a space 
observer's test with a vanety of space scenes to scan 
and remember. 

For 3 to 11 year olds. On cassette for the 
CBM64. Spectrum 48K, BBC B and Electron. £7.95 

QUICK THINKING! 
Two futunstic, anthmetical mind stretchers. In 

SumVaders aliens in numbered space ships drop 
numbered robots. Correctly added or subtracting the 
two numbers destroys the robot. If you are wrong or 
late the robot lands. Correct answers are displayed. 
Five levels of difficulty. 

Robot Tables puts the player in charge of a robot 
making machine. Maximum robot output is only 
achieved by mastering multiplication tables to give 
the correct instructions to the machine. 

For 7 years to adult. On cassette for the CBM64. 
Spectrum 48K. BBC B and Electron £6.95 

All CBM64 and BBC B versions are available 
on disk. 

SOFTWARE FOR ALL THE FAMILY 
Available from Boots. W.H. Smith, Spectrum and all 

good software stockists. Write for a free catalogue to: 
Mirrorsoft. Holbom Circus. London. EC1P1DQ. 
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• Bp Apart from the 
excellent aame play of the poker the 

£ » A q _ added bonus is high resolution 
cassette pictures as the girls shed their clothes! 

sst _ . _ A classic of its kind - must be part of 
t o o m m o d o r . ^ dis|< £ ^ 2 . 9 5 any comprehensive collection of 

software. 

* * * * * * • • • * * • • • * * • • • * • * • • 
THE ULTIMATE IN AMERICAN 

SOFTWARE FOR YOU ON U.S. GOLD 
U.S. Gold is stocked by all leading computer 

stores. 
* 

DEALERS! For information on how to become a 
U.S. Gold Stockist write to: CentreSoft Ltd., Unit 24. 

Tipton Trading Estate, Bloomfield Road, Tipton, 
West Midlands DY4 9AH. Telephone: 021-520 7591. 

Telex: 337268. Overseas enquiries welcome. All American Softvtoi 



Nick Stevens 
unwraps a 
new game 
for the 
Dragon 32 

Listing 1. 
10 CLEAR300,31999:CLS:PRINT938,"PLEASE 
20 PCLEAR1 
30 X-32000 
40 READA«:IF A«-"END* THEN 60 
30 P0KEX,VAL< "i<H"+A*> : X»X* 1: G0T040 
60 EXEC32000 
70 EXEC32141 
60 PRINT8134,"LOADING MAIN PROGRAM.* 
90 CLOADM 
100 DATA10.8E,7E,67,8E,80,33,10,BF,0l, 
01,23 
110 DATA8E.7D,21,BF,7F.CC,39,34,36,80, 
BD.8E.83 
120 DATABF,01,46,BD,00,A3,27,07,33,36, 
FF,23,8A,08 
I30 DATAB7,FF,23,86,FF,O1,84,F7,B7,FF, 
1F,26,FC,7F,FF,20 
140 OATABE,01,44,30,IF,26,FC,31,3F,26, 
B7,FF,03,33,36,39 
130 DATA30,CC,31,6F,84,6F,82,86,3B,A J, 
160 DATA17,A1,82,24,02,6F,84,30,CC,OB, 
170 DATA3D,BF,01,OD,39,30,CC,2C,6C,84, 
180 DATA6F,84,6C,82,86,3C,A1,84,26,14, 
190 DATA26,OC,6F,84,6C,82,86,18,A1,84, 
200 DATA8E,04,AO,A6,88,20,A7,80,8C,03, 
210 DATA END 

WAIT A MOMENT.-

21,A6,80,A7,AO,8C,81, 

8E,83,27,13,BF,01,44, 

C6,02,7E,83,44,B6,FF, 

01,10,BE,01,46,86,FD, 

E6,B6,FF,23,84,F7,B7, 

CA,23,F7,8E,7F,88,BF, 

33,36,BD,89,AA,34,36, 

03,84,FE,B7,FF,03,B6, 

B7,FF,20,BE,01,44,30, 

FF,23,B6,FF,03,8A,01, 

82,24,02,6F,84,86 
BF,01,OD,39,8E,9D 
86,32,Al,84,26, IE 
6F,84,6C,82,A1,84 
26,02,6F,84,7E,9D,3D,00,00,00,00 
DF,26,F6,39 

CURSE 
OF 

ABU 
IMBEL 

THE CURSE o f A b u S imbe l is an adventure 

game written for the D r a g o n 32. T h e object o f 

the game is to f ind the G o l d e n M a s k o f A b u 

S imbel — but beware o f the Cur se ! 

T h e game uses the standard V e r b - N o u n 

input format but w i th a few extras — pu sh ing 

Shift and an arrow key will abbreviate the 

direction commands . F o r example, press ing 

Shift and u p arrow wil l print G o N o r t h , press 

Enter to input. 

A l so , w h e n getting an objcct, y o u can use It 

to refer to the objcct. Other features o f the 

game are split screen scrol l ing, a real-time 

clock, a d iagram o f current exits and sound. 

T h e D r a g o n ' s s ound c o m m a nd has been re-

defined for extra flexibility. T h e new format is 

S o u n d N , N — where N is any number between 

1 and 65535. T h e second number now refers to 

number o f cycles and the first is the pitch. T h e 

real-time clock is displayed at the top o f the 

screen along with a compass and the r o o m ' s 

exits. 

First type in listing 1 and Save at the start o f a 

blank tape. T h i s p rog ram sets u p the sound, 

clock and scroll routines, it also loads and r un s 

the main p rogram. Second type in listing 2. D o 

not attempt to r un this p rog ram without first 

runn ing listing 1, as it calls the machine-code 

routines set u p in listing 1. 

T o aid debugg i ng it wou l d be useful to miss 

out lines 5 and 6 unti l the p rog ram is fully 

work ing . T h e s e lines disable the Break key, 

L i s t and L L i s t functions. 

N o w Save this p r og r am after the first by: 

G O T O 9 0 0 0 

T h i s will Save and autorun the program. 

I will supp ly a copy o f the p rog ram for £2.50. 

Please send a blank cassette and an S . A . E . to: 

N i c k Stevens, 8 H o p e Placc, M u s s e l b u r g h , 

East Lo th ian E H 2 1 7 Q E . 

Listing 2. 
s ' 0 K E k H i 9 a , 6 : r < » c h M i * c , h H 7 s : p 0 x c b m v D . b > < f l 4 : p a K F t H i ? f . hMAA- .poKEtmvA .bKSS 

6 P O K F J M . 138:PCKE137, 123:P0KE1S8.0 
10 K - 1 2 : ! « O : N U - I : C R - I : R - o : P « — o : T - O : H - O : P W - 0 : L - 0 : 0 » 0 
20 S I M M I M l , V * t 3 1 l ,«•< 221 ,01*0 .3> .N P 123) 
30 CL81 
40 roKA-0 TO 24 BTEP2: PR lNTtA .CKMl 1721 ICHK*I?3»> I : M X T A-.PR INTSTM1 NOV < A, 1201 I 
30 PRtNT832.8TIUMO«<l20. I2ai I 
«o p«jMt»34, •«• i • * • :PKiKr«vo . i : P0Kt i0»0 .42 
70 P * t N T * 4 3 . ' t l M * U P O K C 1 0 7 1 a * ! 
SO PHIHTB?3.CK*»<177>l8T«IWfcA<8.179l lCM*»ll?a i I 
»0 Pft!MT0103.CKtt« (1011 | - 0 0 : 0 0 : 0 0 ' 1 0 4 M I 1 8 4 I | 
too PK<MTai37,CMM<iaoi i s i R i N o a i a . m n c M M n a o i 
110 P M I N T M 4 , ' • i i l t B ' l :P0KE1113,3e 
120 P«lHTa*0,CHK*1204l ICHR*<204> i c n m c o s ) I 

130 PXINYa*2,CI«ta<202l I C H M I I28> lCKft»<l»7l I 
1 4 0 POKE 1 3 0 4 . 1 4 9 
1 3 0 P * !NTa i24 ,CMKa ( 2 0 3 ) |CHm < 1 9 3 > L C H F T * < 1 9 « L L 
16© 8 0 U N S 2 0 0 0 . 1 0 
1 7 0 PFTLMTS43«, 'DOUBLE W E E D t ? " l 
i a o A « - I M K 8 Y » : I R A » - " H H N I O O 
I * © If TM*M P « t N T C H M i a i l * Y * i : P 0 K C A 3 4 « 3 , 0 I L M I F A » « ' M ' THEN PAtKTCHWIO 
I I : R 0 K B A 3 4 » 4 , 0 E L M OOTO 1 7 0 
too S 0 A N D 2 0 , 4 0 
210 A « - i H x « R » : i r * • • < > « • IA> THEM 8 0 I M » 3 0 , o o : o o T o t 7 o Eusr : r A « > C H M<13> THEN aou 
K S A O , 3 0 : O O T O 2 2 0 ELSE 2 1 0 
220 R O * A - I ro 4 : cxec322?« :N ( X T A 

(continued on page 119) 
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prophecy is about to be 
fulfilled. The Dead will rise 
again to eat the flesh of the 
living... 

From the authors 
of ANT ATTACK, 
Sandy White 
and Angela. 

Softsolid 3D* from SPACEMAN 
Patent pending 

All titles available from 

Quicksilva Mail Order, P.O. Box 6, Wimborner Dorset BA21 7PY. 
Telephone (0202) 891744. 



Spectrum 

Blood & Guts 
f A fantastic fight to the death within your 
own bloodstream! 

48K Spectrum £6.95 

A battle to the 
end with the 

deadliest killers 
in the Galaxy! 

48K Spectrura 
£ 6 . 9 5 ^ 0 

WH SMITH 

WARNM&Thes* program* arc 
sold according, to QUICKSILVA 
Ltd's term* ol trade and 
conditions of sate. copies ol 
which are available on request 



MAY W/CO BE W 

C G L HOUSE , G 0 L D I N G S H I I J J X X J G H T O N , ESSEX IG10 ^RR.01-508 5600. L O O K F01 

When you're up against all the evil in the universe, you 
need the finest joystick. Weak, sticky slow controls 

can only lead you to your doom. 
You need a Wico.r The controls in more than 500 

modem arcade games arc actually made by Wico' They set the 
industry standard for durability and performance. And thgsame 
arcade quality goes into the Wico® you take home. 

Wico* joysticks work directly with the 
Commodore 64,,M Vic 20,^ all Atari* Home 
Computers and Atari'1 Video Games. 

Add an interface, and you can connect into 
a Sinclair Spectrum or Apple II® and He.® If you 
have a new MSX computer there's the just 
released MSX Grip Handle for you. 

What do >DU get? A man-sized handle 
on a virtually unbreakable shaft. Tough, 
ultra-sensitive Wico;l switchgear. A heavy-
weight base. A years guarantee. And more shee 

dodging, chasing and blasting power than ever before. 
The Wico1 range includes the famous Red Ball,™straight 

out of the arcades. The Three Way Deluxe with interchangeable 
handles. The light but rugged Boss. And check out the state-of-
the-art Trackball: many owners use it for serious programming, 

Where & gives them effortless cursor control. 
Ask your dealer to let you handle a Wico.* Quality 

(pu ' l l find) costs money 
But if you want to have less trouble fighting your 

controls, and more power for fighting the 
forces of darkness . . . only Wico* is worthy 
of your hand. 

wica: 
THE FINEST HAND CONTROLS 

IN THE KNOWN UNIVERSE 

C O N A M E INA1J. G O O D S H O P S AN l ) CATALOGUES. 



(continued from page 115) 
230 80LWD400.20 
7 4 0 P R I M T 8 4 3 7 , 'PLEASE W A I T ! ' 
230 SXEC3722A 
7AO R£ADAa:FORA-l TO 4: N8< A) -AB! NEXT* 
2TO «AW»BI3I 
T90 rOWA-4 TO 9!RaiA)-Aa!MtXTA 
2*0 FO«A-IO TO 68:NtADRa(AWN«XTA 
300 •OUMS400,20:exEC3272A 
310 »0 « A - t TO 60 
3 2 0 FONB-O TO 3 
330 READO(A.B) 
3"40 N E X T ! , A 
130 SOUND400, 20:EXEC32226 
360 FORA -1 TO 31:R€ADva«A):NEXTA 
370 S00ND4C©, 2©:EXEG32226 
3 0 0 F O B * - 1 TO 22:READFTS(AI , M P I A I :NEXTA 
3 9 0 80LMD400,20: EXEC 32276 
400 FONA-l TO 3!EXtC32226I60L»<020,00:H*XTA 
410 P04E32222.0 : POKE32223.0 ! POKT 32224,0 
4 2 0 <X>LU»33?0 
4J0 A9-R*IR> :OOSU833BO 
433 IP » -44 THEN 00T0 433 
440 FORAM TO 2 2 t i r NP<A)-R TnCN PNINT8449, - H I R E R S • | M« (A) I • . • : EXEC32726: S0UND9 
00.3 
4 3 0 « « X T » 
4 6 0 0 0 3 U 8 3 7 20 
470 R -79 AMI MU-1 TMEN PftlNTt449, • A HAD KUBIt BLOCKS YOUN PATH ?*S EXtC 32226: PO 
RA-ITO 3:SCUND90,10!SOUW040.20:NtXTA 
430 I F H - 33 AND CR-I THEM CC- - I :PRINTa*49,•THE CROCODILES 8TART MOVIMO " : S X (C322 
Z6:rORA»l TO 3:80UM)I0.30:S©<JND30. lOiNtXTA E L M CC«0:C0-0 
4¥O :r tc- I TTW« co-co.T: I P eon T H T H wnnr««W, T M T - » E R R N . N R J I M NADC A "REAL* 
! E»rC3*?76 ! R R I N T B * 4 9 , *0f YOU! • • *:CxEC32276:0OTO37»O 
500 IF P-1 THE* p p » p p . l : i p PP>10 THEN PRINT8449,-YOUR SKIN HAS BCCONE RED AND-:E 
XEC3?Z26!PRINT8449,-BL0CMY' *0O HOST HAVF CAUGHT • :£XEC32226! PRINT8«49 , • SOME THINS 

JN TR* TCMB1 " : E X £ C 3 2 £ 2 6 : 8 0 T 0 3 7 8 0 
310 : r PP>7 THEN P R I N T 8 4 4 9 , - Y O U PEEL S ICK ' * : E X E C 3 2 2 2 6 : 6 C U M D 2 0 0 0 . 1 0 
3 2 0 IF RPIl«»>-2 THEN P - 0 
330 SF R-63 OR R -63 OR R-67 THEN IF RNDI3I -3 THEN PRIMTB449, -THE FLOOR JUST COLA 
PS*D1':EXEC32226: R-311PORA-1 TO 300 8TEP to: &OUNCA. 10: NCXTA 
3*0 IF «*4l AND Ka«-*T8T* THIN P»INTB449,*TME DOON SLAMS SHUT BEHIND Y0U"!tXEC37 
276:90UMD300.20:80WND400.10 
330 I f M - l THIN M*-MM.| 
360 IP W 1 U 0 THEN N 6 I 2 W - - A DEAD MONKEY ' IM-O 
370 : r M P < S W O - 7 AMD R N D O I - 2 AND MM>10 THEN w < 2 W - - l 
3 0 0 IP L " l AND R -21 AND N P I 3 1 - - 2 THEN PR1NTB449, 'YOUN LIGHT REVEALS A*:SCUM010,1 
O! ExKC32726: PR 1MT8449,"PASSAGE LEADINO SOUTH":SOUND10,10:EXtC32226:DI21.W»2«: 0© 
SUBS 770 
390 JF R-16 AND N»."WEST" THEN IF «r.O<3>-2 THEN PRIMT8449, "YOU SFE" TO HAVE DROU 
KD-•:E»£C32276:FQRA»1 TO 70:S0UNCA,A:NEXTA:OOT037R0600 I r R-1A ANTI >i»-"Wt»T* TH 
FN PRIMT8449, -LUCKY YOU DION'T MOWN• • :60UN040,20:80UWD70,40:EXCC32226 
610 0SSUBS370 
620 c».->':c«osws---
6 3 0 R R L M T 8 4 4 9 , - . . > • ( 
640 S0UVD300, t0:S0UND400,1O:S0UND3OO,10 
630 X - - 1 
660 P*INTCawF0KEl33,0 
670 rRI>ITCHR9l8»iCai:FC»A-l 10 70 : A 9 - IMKtYB: IF A » - • • THEN NEXTA: f RINICKR* 181 S • * 
I;FORA-1 TO 70:A»»1NKEYB:IP AS—-" THEN NEXTA: GOT0670680 A«ASC<ASI 
690 PRINTCK9«I8> I 700 IF A-93 "KEN M-'OO NCWTH-:C-8:PRtNTa437,W*l9TRIN0«(ie.32li:rRIirTa460l-*i:S0 
U N O 3 0 , 1 0 I C O T 0 6 6 0 710 IF A*9l THtN W9--00 SOUTH':C*81PNINT8437,WSISTRINO»<10.321I:PR!Nt«460,'-«:SO 
UND30,IO:5©TC660 
720 IF A-71 IHtN WB-'OO Wt ST * S C - 7 : PRINT8432. WBI STNS N ^ I | 9 , 321 I ! PN1NT8439, • • | : OOU 
ND30. 10:0010660 
7 3 0 IF A . 9 3 THEN W 9 - * A 0 E A S T " : C - ? ! P R I M T 4 4 3 2 , M L 8 T R I N 0 * 1 1 9 . 3 2 1 ( : P R 1 M T 8 4 3 9 , • • | : S 0 U 
ND30.10:0010660 
740 K Av9 AND C<1 TMBM 660 730 IF A-8 THEN PRlNTCH»«(e> ; :M-LE> TXM, LI r<(W»'-1 I :c»c-t : OOTOa«0 
7 6 0 I F A * 1 3 THEN 8 3 0 
770 I F AT32 THEN 6 6 0 
78© C M < i : i r C>76 THEN C-26:COT0«60 
790 UT-M<CMKS<A> 
8 0 0 P R 1 N T C K B 9 I A I I 
BIO S0UN3I0.10 02© 00T0660 
0 3 0 PORA-10 TO 7 0 : SOUND A , 7 0 : MC * T A : 003UB336© 840 CXCC3X226 
IWO IF (W» LEN!W»><3 THSM 620 860 B-0:va---:»»••• -
0 7 0 SF L K K I W S K S THEN o20 ELSE A-ASC I MI D« < M. I . 1 ) I : IT A< 63 0« A>90 THEN WS-R10H1 
• < M , L E N I W S I - 1 I :C-OT0870 
8 0 0 A - 1 N S T K I 1 . W * , * - I 
8 9 0 SR A - o T H * N V » - M : N 9 « - - : O O T O 9 2 0 
900 V9-LEF Ta ( M , A-11 
910 Na>*10><TaiW«.LCNIUai-AI 
920 POMB-I TO 31 
930 IF L (FT * I V a ,3>«LtFTa<Va<B>,31 THEN 960 
940 NEXTB 
930 PRINT8449. - I DON'T UNDERSTAND! • : EXCC32226: PORA-100 TO 3© 8TSP-1: SOUWDA, I : NEX 
TA:OOT0620 
960 ON a SOTO 970,103©. 103©, 1170,1230,1290, 1290,1380,13SO, 1400,1310.1330,1600,16 
60 ,1710,1710,183©,1910,420,1930,2070,2300,2340,2340,7340,2390,2640,269©,1170,274 
0,2780 
970 I F N9--N0RTH- AND D I R . O I O O THEM R*D<R,OI !OOTO 4 2 0 
90© ir V9 - -S0UTH- AND DIR. W O O THEN R-0(R, 1) :0DT0420 
990 IF N9»-Vt8T- AMD D T R . 2 I O O THEN K-DIK, 2> IO0TO42O 
tOOO IP N9--EAST- ANO D I R . 3 I O O THtN R-DIN,3) 100T0420 1010 PMINTa449,*r0U CAN'T 00 THAT MAYf•:80UND13.300 
1020 EXEC32226:60T0670 
1 0 3 0 SF N 9 - - I T - THEN 1130 

1040 IF Na» • • THEN PRINTB449, -GET bVAT?-: EXEC32226: S0UNB40, 60: IIOT0470 
1 0 3 0 FORA-1 TO 2 2 
1060 0 - I M S T R U , M A < A > ,N9> 
1070 IF 0 - 0 TMEN NCXTA: TRINT8449, -TOO CAN• T • * :EXEC327Z6:S0UND20, 20:80UN030,20:SO 
(JND10,20:00T0470 
1080 IP S * > < A I O R THEn PR IKT8449, -1T" 8 NOT HERE " t SOUNDS©. 10 : aOUND70,10: 80UND20, 1 
0:80UND70. IO:CXtC32226:OOT0470 
>0V0 I - W W I f I >3 THEN l - 3 : r R I N T 8 4 4 9 , - I T ' S TOO HEAVY • • :SOLMnOO. 10: S0UND73,20: SO 
UND700,10:CXEC32276:OQT0470 
WOO HPIAl — J 
I W O I F A - 21 TWN M - l 
1120 PRINT8449.-OOT IT•- :6XFC37726:FCRA-300 TO 1 STEP-20:80UNDA.3:NEXTA:80T0470 
1130 rORA-1 TO 22 
W40 I f NPIAI -R THEN 1O90 
1130 NEXTA 
1160 PRINTB449, "OCT WHAT'-: SOUNDIOO,30:EXEC32226:0DTO47O 
1170 IF OR N 9 - - I T - THEN PRIMT8449,-D90P WHAT»•:CXSC32226:80UND40.60:0OTO47 
0 
ItSO rORA-l TO 22 
1190 0 - I N 8 T a i l . N a i A I . N a i 
1200 IF 0 -0 THEN NEXTA :PR INT8449, -YOU CAN' T • • : EXCC32226: S<K*»020,20:80UND20,30:80 
UND10.20100T0470 
1210 IF N P I A I O - 2 THEN PRINTB449, -YOU HAVEN' T OOT THAT' • :EXEC32226: 80UND70,10:80 
UHD30, 10: 30USS20, 10:SCDND70, 10:&OT0470 
122© I-I-WNP«AI-R:PRINTa449,-DROPPED ITt • :EXEC32226:F0RA«30 TO 60:S0UNDA, 13: NEX TA:00T0470 
1230 IP T»«N PRINT8449,-UHICH WAY7-:S0UMD90.70:EXIC32226:0OT0470 
1240 IF R—10 OA R—16 OR R - 2 1 THEN IP K N D I 3 I 0 2 THSIN PRINT8449,-THE SEA WASHED *0 
U UP A0A1N'*:EXfiC32226180UND130,10100T0470 
1230 IF R - IO O* R -16 OR R - 2 1 TMEN PRINT8449,-YOU SEEMCD TO HAVE DMOUMCD*':EXEC32 
726:F0RA-30 TO 30:SOONDA,WNEXTA:00T03770 
126© IP R -33 TiCK 97© 
1270 IF R«30 THEM PRIMT8449,•YUCK! I T ' S ALL 8TICKY!•:EXEC32226!S0UND60,40:PRINTS 
449, -SOKTHINO TOOCHtD YOL* FOOT • - : 80LMS40,10: EXEC32226: MP 1161-38: P - 1 ! 0OTO47O 

1380 PRINT8449,"ww£RE'7*:EXEC32226:SOUND10,70:0OTO470 
1290 IF N9— - - THEN PRIMTB449, "PULL WHAT?' : EXCC32726! R0UND6©0, 3: 0QT0470 
1300 IF R-40 THEN OOTO 1330 
1310 IF R-31 THEN 80T0 1330 
1320 PRINT8449.-YOU CAN'T•-!EXRC32726:S0CHD30.30:OOTC470 1330 IP LEFTS , 31 • - PAN* THEN PRINTB449.-A r*AN«L CREAKS OPEN• • :80UND40, 00: SOim D3©.»0:S0UND60,»0:CXCC32226!D140,21-39IOOSUB372010OTO47O 1340 00T01320 
133© IP LCPT8INS,3I--LCP" OR LEFTaINS,31-'RIO* THEN OOTO 136© ELSE PRINTB449,"UH ICM ONE'-:80UND10,90:EXEC32236:OOT0470 
136© IP LEPTaiNe,3>-'LeF- TMEN PRINTB449.-A PIT I N THE FLOO« OPENS'*:Ex£C32226:S 
CH ÎD90,90:P»JNTa449.-Y0U FALL THROUGH ITFTO. . . . • :F0RA«90 TO I 3 © : S G U N D A , 3 : N E X T A : E X 
E C 3 2 2 2 A : P R I N T B 4 4 9 , - A P I T OF 8 N A K E S ' • : S O U N D 9 © , 9 0 : E X E C 3 2 2 2 6 :GOT037aO 

1370 P R 1 N T 8 4 4 9 , - T H E OATE SL1CE8 SLOWLY U P • • : F 0 R A - 3 0 0 TO 4 0 0 8 T E P - 1 0 : S O U N D A . | 0 : N E 
X T A : E X E C 3 2 2 2 6 I D I 3 1 , W • * © : 0 © S U B 3 7 2 0 : O O T 0 4 7 0 

138© I F N « - - - THEN P R I N T B 4 4 9 , - B R E A K W H A T ' • : C X 1 C 3 2 2 2 6 : S 0 U N D 4 O , 8 0 : 0 0 1 0 4 70 
1390 P R I N T B 4 4 9 . - Y 0 U C A N • T ' • : S 0 U N D 4 0 , 6 0 : 8 0 W N D 3 0 0 , 3 : E X E C 3 2 2 7 6 S 0 0 1 0 4 7 0 
140© I F N 9 - - - THrN PRINTB449,-CM9'-:SOUMe40,30:CXEC3277«:0©T0470 
1410 IP LEFTS IN9,31 O'DftU* THtN PRINT8449,-YO«J CAN' T • " : SOUND40, 90:EXEC37726: ODTO 470 
1420 I F N P I 2 I O - 7 THEN P R I N T 8 4 4 9 . - Y O U HAVEN ' T OOT I T • • : SOUNDS©. 8 0 : EXEC 3 2 2 2 6 : OOTO 
4 7 0 
143© IF NPIlllO-2 THEM PRINT8449, -WITH kAHAT? - : CXEC32226: SOUNDS©, 73: GOT 0470 1440 PORA-I TO 3:S0UKD3OO,13:F0RX-I TO 100:NCXTX 1430 NEXTA 
1440 IF ROl4 THEM>R!NT8449, "NEAT BEAT • • :tX£C32226: 00T0470 1470 PRINTB449.-THt BOULDER TREMBLES • :SOOND3000, 10 
1480 EXCC32276!PRINT8449,-AND ROLLS * AvAY REVtACINO A-:EXKC3277a:PRlNTa449,"SMALL CAVE.-TKXBC32226 1490 0(14,3>-I3*00tUB3720 ISO© OOTQ470 
"310 IF N9-- - THEN PRINT8449, 'SHAKE UHAT7-:EXEC32226:SOUNDS©,80100T0470 
1 3 2 0 I F LEFT6LNA,3>--|RE" AND R-13 AND T - O THDM PRSNT8449,-BDNK'-:EXEC32226:FORA 
-I TO 30: SOUND A, 1: MEXTA: SOLtNDSO, SO: NP 13) -R:MP 141-R: T-1 : 6OT04 70 1310 IP LEPTa<N»,3»--S*E- ANO R-41 TMEN P*IHTa449.-RATTLE' RATTLE'•:EXCC32726:SO l»SD10.3:S0UND20,3:S0OHD3, 10: HP I IS)-R:G0A 
133© IF H»." THEN PRINT8449,-LOAD WHAT" :EXEC37226:80UND70, 7©:S0UND20.90: OOTO*? 0 
136© IF LePTaiNS,3l--0U«- AND NBI12I--2 AND NP<I3I—2 THEN PR I Ml 0449, • THE OUN 18 READY TO FSRE. •: SOUMSSO, 10:SOUND40,20:S0UMD30. 30:«XI!C32726:0M :MP< 131 - -1:1-1 - 1: OOT0470 
1370 I* L*PTa<Na,3l--0LH- AND .S*<l2>0-2 TWN PRINT8449,-YOU HAVEM'T OOT A OUM " :EXCC32276:S0UND30,!O:OOT047O 
138© IF LEFTa<M,3)--6iJN- AND MOIIS'O-S THE'< PRINT8449,-WHAT Wl TM": S0UND30. lO: EXEC 32226:G0T0470 
1390 PRINTB449, "YOU CAJ»"T I OAD THAT " :E©UND30. IO:EXEC32226: 0©TO«7O 
1600 I* MS- " THll̂» PRIN78449. "SHOOT UKAT ?": EXEC 32726: S&JND40,10: S0.j«030. *0: OOTO« 
70 
1610 IF LEFTB(V9,3I»"M^- AMD 0»1 AND NP<l2>--2 AND R-29 THtN FORA.L TO 4:P»INT8 449,-BAN5'-:SOUND200.30:£xtC32226:NExTA:P*IliTa440.-THt MUMMY FALLS DEAD 1 - ;CXEC32 22S:SO'.«iD40,e0:PR:NTB«4».-A DA«y. PASSAGE IS RTVTALE0' " ! KKPC37226: A* • I 1620 IF A- • | TMEN S0'.«&40.40:DI29. W1-481NU--1 :<K)SUB3720:ODT0470 
1630 IF NPU2IO-2 THEN POINTO.M9, • .WAT w|TM-»-:txeC32J26:SOUVD90. 10:MUND10.90:0 010470 
16*0 SF 001 THEM PRJMI8449.-THE GUN ISN'T LOADED' * : S0UND40, 40: E*EC37226: GOTO* 70 16S© PNSNT3449,-BANG'•:aoWND20©,30:eXEC3?226:PftIMTe*491 "YOU SHOT INTO THf AIR ": E*EC32226:0-0:SOUND1©,I0:3©T&»70 
166© IF W." THEN PRINTQ449,-LIGHT UHAT'• :* AEC32226:80UND90.«0: 6©T0470 
1670 IF LeFT»IM6.3 0-LAM- TM*N PRSMT8449. • YOU CAN • T LIGHT THAT ' * : SCOND30, 3© i SOU 
N D 4 0 , 4 0 S E X E C 3 2 2 7 6 : D 0 T 0 4 7 0 
1690 IF VPI9I'. >-2 THIN PRIMTe4'l9,-YOU HAVtN* T CO' THAI ' " I Vl-.NDIO. 90:|xEC 37726! 00 
T047  1690 IP MP I4| < > -7 THCM PMINTD449, -ViXAT Ui TM»-: t*CC32226:80WVD210, 2«! COT0470 1700 PRIMT8449, -THI1 LANTERN SHINES 8RI0MTLY.-itXCC32226TF0HA-40 TO 20© 81IP 10:S OUNDA, 3: NKXTA! L* I! 00TO47© 
1710 IF THtN P«IMT8449.-0«N WHAT?-:EXEC37226: SOUND200,10:SOUMDIO,200:GOTO 
470 
1770 IF LEFTa INV, 31 --DOO- AND R-30TMEN PR1NT8449, "THE DOOR SOUCEKS HOISILY 0**SN' • I: *XEC32226: S0UND20, 2©: SOUNDSO, 30:80UND40,40:0«3©, W-32:00&UB3720: GOT04 70 173© IF LEFT9INa.3>»'CHe- ANO R-36 AND NPl7»«-2 THEN PR INTB449.*THF CHE8T OPENS RELUCTAKTLY.-:EXEC32226:80UND40,90:MP 113)-R:O0T0470 
1740 IF LEFT9IN9.31--DOO- A«0 R-43 AND NPM31—2 AND Nril6l«-7 AND MPII7I--2 THE K PRINT9449.-THC ORCAT D00« OPENS 8L0ULY••:t*CC37726:SOUND3000.3:D(43,2)-44:OOSU B3720:00T0470 
1730 IP (R-41 OR R-30) AND LKFTatMa, 31 -*D00* TKM PR I NT 84 49, "IT WON'T BuDGf-ItX tC 32726!80LMD90,BO!00T0470 
1760 IP ILtFTaIN9,31•"OAT• OR LtFTaINa.31--P0«-> ANO R-31 THEN PRIMTS449,•IT'S T 00 MAVY TO OPE*'-:«!XEC32226:aoUND40,a0:SOUND«O,4a:GOT047O 
1770 IF R-38 AND LEFT»IMa.3)--SAR- THEN PRINT8449.-WHICH ONE'-:EXEC32226:30UND40 
,10:OOT0470 
1780 IF R-38 AMD LEFTa I MA, 31 — * TMW THEN PRINT8449. • IT CREAKS OPrv? • ! EX8C32226! FO RA-70 TO 9©! SOUNDA, 3:NEXTA:PR1NT8449, -REVtALIMO A SMALL TASBAOE ' " !EXEC32226!SOUN D30,90:0138,01<42!OOSUB3720! QOT0470 
1790 IP R-3a AND ILEFTBIN9,3I--0NE- OR LCF Ta <N9.31TWO* OR LIPTaIN«,31--F0U- OR LEPTa«Na,3l--PlV-I TMEN PRINT8449,•THERE'8 NOTMIMO INS IDC••!EXEC3227*:80UMD30,3 O! S0UKD60, 3©! S©UND90,3©: 00TCH70 
I800 IP R-43 THEM PRINT8449, -IT'S LOCKED* • I80UMD30, lO0:eXEC32226'.OOT047© 
1 8 1 0 IF LÊ TaiHa, 31 -'DOO* 1>«M P H 1 N T 8 4 4 9 , - W H A T DOOR'* :EXEC32226:80UND300,10:«0T0 
470 ' 1820 Pft!MT8449,"YOU CAN'T 00 THAT!•:80UND1S0,3©:EXEC32226:ODT0470 
1830 IF M9—- - THEN PRINTB449.-READ WHAT?-!EXEC32726:SOONDIOO,10:SOUND13©,10:OOTO 470 
1840 IF R-12 AND LEFTa<Na,3)--SI0- TMEN PR1NT8449,"IT 8AY8 i BEWARE THE CURSt OF -:EXrC37776:B0ON040,40:PftIMT8439, -ABU 87MBCl.'-:CXCC3r22ArSOUND90.«or80UN«40,80:0 0T0470 
183© IP UPTalNa, 31--8CR- AMD N <̂8)--2 THEN PRIMT8449, -IT SAYS ! ABU MAS HiRt OK ' -:«XEC32276:80UMD60,60:OOT04?0 1860 IP R-39 ON R-14 THEM 1880 
1870 PRIMT8449,-YOU CAN'TS0UMD20,20:EXEC37226:OOT0470 
1880 IP N-14 ANO <LEFTa IMS,31--SOU" OR LEFTa<M9,31-'Hit•) THEN PRINT8449,-YOU CA N'T READ MIEROOIYPHICS!*:CX£C32226:S0UNDI0,90:0OT0470 
1890 IF LEFTS t MS,31 --WALL* ON LEFTa(Na,3>«-WRI* THEN PRINTB449,*IT SAYS : "OOLD-
8ILVER-C0PPER' *:EXEC37226:S0LMDt0,10:80T0470 1900 GOTOI87© 1910 IF M»--* THEN 420 1920 IF LEFT8INS.3! -*8CR* OR Lt»Ta<hia,3)"*WALL* ON LEPTSINa, 3>-*BOU- IHCN 1830 1930 IF R-68 AND L«FT8IN8.3»-*PtD- THEN PRINT8449, * THERE "8 A SMALL HOLE1 * SEXCC32 726:SOUND10,90:OOT0470 
1940 PRINT8449.-Y0U 8Et NOT HI MO 8P«CIAL••I EXEC 32226:SOUHDIO,30!S0UKD40,6©:SOUMDa 0,70:00T0470 
1930 SF RM0I2IO2 THEN PNIMT8449,-MOT NOW •*: EXEC32226: SOUNDS©, 30: OOTO47O 1960 IF R<3 ON IR>3 AMD R<10» THEN PRINT8449,'LOST' KEEP TYI NO !*! EXEC 32226! SOUND 
40,30:0010470 1970 IF R-13 THEN PR1MT8449, *TNY THE FRUI T ' * !EXEC3222A!SOUMD30, 70:0010470 
1980 IF N-14 TMEN PRINT8449.-WHAT ABOUT THE 801*.DER'•:EXEC32226:SOUNDIO,20:00T04 
70 
1990 IF R-21 TMEN PRINTB449.-ROHE LIOMT MIOHT HELP.*:EXEC32226!SOUNDIO,30!SOT047 0 
20©0 IF R-29 TMEN PRIMTB449.'KILL THE MUMMY.'SSOUNBIO.30:CXBC37776!0010470 2010 IF N-3A ON N-43 THtN PN1MT8449, 'WON* T 0MIM7 UNLOCK 1T • * ! KXEC32776: SOUt.SlO, I 
o:aoT047o 2070 IP N>37 AND N<42 T*N PNINT8449.-EXIT8 ARE MOT ALWAYS OBVIOUS. *:EXtC32226:8 OUNOI0.30-.OOT0470 
2030 IF R-33 TMEN PRINT84*9. *D0 SOMETMIMS. 8UICKLY ' * : EXEC32226! 80UNDI0, 2©!©0T047 0 
2040 IP R-30 TMEN PRINT8449, *SOMETMINO ELSE MAY MELF, * : EXEC 32 226: SOUND lO. 10! OOTO 470 
2030 IF R-60 THtN PRINT8449. * TNY THE PCDISTAL. * : IXCC32226:SOUND 10, 20:OOT0470 2060 PRIMT8449, - I CAN'T HELP YOU HtNt" :CXtC32276:8CUMD40,9©: 00T0470 2070 PNIMT8449.-DO YOU WI8M TO SAVt YOUR" ! SOUSDIO, 10: tXtC 32276: r-RIN Ta*49,-CuNRtN T POSITION I? - :SOUNDIO, 10 200© P0Kt*3494,0 
2090 Aa-INKtYa:IF Aa--- THEM 2090 
2100 IP A9--Y- THEN A-0:80UND3©,30:PNINT8467,AS:ftOT02I3© 2110 IF AS— • N - THIN A— -1 : SOUNDS©, 3©! PNI NT 8467, AS! GOT 02130 
2120 00T02O90 , 
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(continued from previous page) 
2 1 3 0 A B - I M C E Y S : IF A » - - - THCN 2 1 3 0 
2 1 4 0 I F A « * C ' « » » < 1 3 > TH€N S O U N 0 3 0 . 7 O : O O T O 2 L 7 O 
2130 IF « » > C H n i e i THEN 8OUND40.IO:PRINT8467.*7' :GOTO20TO 
2 X 6 0 G O T 0 2 1 3 0 
2170 FXEC32226 
2180 IF A - - 1 THEN OOTO 2320 
7 1 9 0 P R I N T B 4 4 7 . * P V C A » E P O S I T I O N THE TAPE . *:cxcc32226:soi»>oio. I O I P M I N T 8 4 4 7 , * P R C O B 

A KHY : •i:ftoimsio, IO :MOTOM O H : A U D I O OM 
2 2 0 0 A a - I N K E Y * - . ! • A « - * * THEN 7 2 0 0 
2210 P R I N T A » I :EX£C32226-. MOTOR O T F : A U D I O OFF 
2220 PRINT8449, 'PRESS RECORD. SOUJ.tKO.flOlEXEC32226:PR1NT8449, -PRESS A KEY 1*118 
OUNDIO.IO 
2230 A 8 * I N K £ Y * I l F A « - * * THEN 2230 
2240 PRINtA»i :EXEC32226 
2 2 S O P K I N T B 4 4 9 . ' C A V I N G . . . . * : S O U N D 4 0 . 7 0 : E X E C 3 2 2 2 6 
2 2 6 0 O P E N * 0 * . « - 1 . ' D A T A * 
2270 PRINTa- I ,N. I . H U . C R . C C . P . P P , T .N .MH.L .O 
2780 I'OfiA-l T023 :PRIHT8 - l ,NPtA l :NCXTA 
22V0 CL09E8-1 
2 3 0 0 P R I N T 8 4 4 7 , • 0 0 M T * : S O U N D 3 0 , 3 0 : E X E C 3 2 2 2 4 
2 3 1 0 G O T 0 4 2 0 
2320 A»0 :PRINT8449 ,*00 YOU W I S H 10 LOAD A OAME ; ? M : S O U N D I O , I O 
2 3 3 0 A » » I M K E Y 8 : I F A * - • • THEM 2 3 3 0 „C 
2 3 4 0 IF A 8 - - N * THEN PSINTCMRSI8> I i t*: A * - 1 TO2370 
2330 IF A « - * Y ' THEN PRINTCHR8<8>|A«:OOT02370 
23AO QOT02330 
2370 80UN030.00 2380 Aa-INKCYa:tr AB-'* THEN 2300 2370 IF «*'CHH»l8ITK>i OOTO 2370 2400 IF AB-CHRBI13I TKN 2420 2410 OOT02380 2420 BOUND40,20:KXtC32»2A 
2430 IF A - - 1 THEN PRIHT8449, 'VERY > E U . • : tXEC 32220". F0MA -20 TO 4 0 : SQUNDA. 30: NE XTA 
:00703760 
2440 PRINT8447, -SEARCHING. . . . • :EXEC32226:30UND10, 10 
2430 O P E N * I " , 8 " I , • D A T A * 
2460 PRINT8447, "L0ADIN9 * IKXEC32226: SOUNDIO, 10 
2470 INPUTa-L.R,I.NU,CR,CC.P,PP,T,M,NH.L,e 2480 F C « A - 1 TO 23:L»»uTB-t,NP<AI : N E X T A 
24V0 CLOSER- 1 :PRINT8449, • DONE•:EXKC3227*:BOUND TO, 20:<10*0420 
2300 IF N 8 - ' * THIN PR 1N T 8447, "PIT WHAT?*-.CXEC32226: 80UND40,10:0010470 
7310 IF R O A B THEN PRINT8449, 'YOU CAN-T* • :CX*C37224:80UND90.4010010470 
232© IF NP <10)< > - 2 THEN PRINT8449. 'YOU CAN' T • • : EXKC32226: S0UND40, 70 : 0010470 
2530 PR1NT0447.MT FITS INTO THE HOLfc • • SEXEC32726:SOUNDI0,10:S0CJND20,20: 80UND30, 
30 :PRINT8447 . -WITH A CRASH THE CRYSTAL*:EXEC32226:S0UND20,20:PRIHT8447,'SHATTERS • 
• ' : £XEC32226 :F0RA-30 TO 1 STEP-I :SOUNDA.A:N£XTA:NK1171 -R :80T047 0 
2340 IF N 8 - " THEN PRINT8449, 'HUH' * :EXEC32226: 80UND100, 40: 0OTO47O 
2330 IF LCFT8<V» ,3 I» 'H IT* AND L E P T B I N B . 3 I - - D R U - THIN 1420 
2340 IF R - 3 3 AND LIFT8<N*.31«*CRO' THEN PRINT8447, • I T DOSEN'T LIKE THAT • • : EXEC 32 
226: S0UND20, 70:80UND70, 70:00T0470 
2370 IP R»77 AN0LEFT8IN8,3>-*HUN* THEN PR I NT 8447, M T DOSCN-T LIKE THAT • • : B0UND30 
. 30: B0UND30.30 : r XEC 3222*: OOTO47O 
73410 PRINT8447, * YOU CAM*T••I80UND40,80:EXEC32226:00T0470 
2370 IF • T»«N PRINT8447 , 'D IO WKAT 7 ' :S0UNC40,00:EXEC3722A:0010470 
2400 IP LCPT8<NB,3 IO 'HOL* THtN PHINT8449, • YOU CAN' T " 1 S0UND90. 80: EXCC32226: OOTO 
4 7 0 
2*10 IF NP (201 < > - 2 THEN PRINT8449, "WITH WHAT ?• : EXEC32224: SOUN03O.7O: OOT0470 
2620 IF R 0 4 * THEN PRINT8447, 'WHY?! • : S0UMD20,40: EXEC32226:0010470 
2430 PRINT8447. 'THE SAND POURED INTO YOUR* :SCONOIO, 10:£XEC32726:PRINT8447, "HOLE 
AND COW RED Y O U - • • : « W N E 4 0 . 7 0 : 0 0 T 0 3 7 7 0 
7640 IF WB«* • THIN PRIKTB449, -OIL WHAT'- :EXEC32226:S0UND63,03:OOT0470 
2630 IP N P < 2 2 ! < > - 2 TXNPRINT8447 , -U ITH WHAT?* : 80UND30,401CXCC32226-. 0OTO47O 
7*60 IF ><>90 THEN PRINT8449,'WHAT OOOD DID THAT D O ? " :SOUN03O.7O:(XEC32224:NP<2 
2 I - - I : l - I - l : 0 0 T O 4 7 0 
2470 IP LEFT*<NB, 31 O ' D O O * TMCN PRINT8449,'WHAT OOOD DID THAT D07•• :80UN040 ,70 :E 
M C 3 2 2 2 4 : N P < 2 2 l » - l : I « I - l : 0 O T O 4 7O 
2*80 PRINT8449, -THE DOOR C R E A K 6 OPEN-• :80UNS4000. 3 :EXEC32274:D(SO,21 - 4 9 : 008UB372 
ojnp«22>»-I:I-I-I:OOTO470 
2670 IF N 8 - - ' THEN PRINT8449,"FEED UKAT7":EXEC32224:SOUNDSO,20:0OTQ47O 
270O IF LEFTa(M*,3l>*K0><l- AMI N P l 2 U " - 2 AND « P < 3 ) " - 2 AND rt«< 10TMCN PRINT8449, • TM 
t HOWCY RECOVERS eUlCXLY- :EXEC32226 :S0UXD!0 . l0 :P* INT8449 . -AND RUNS OFF • • : 80UKD4 
0 , * 0 : E X € C 3 7 2 2 6 : N P I 2 1 l » - l : N r i 3 ) - - I : t - l - 2 ! 0 0 T O 4 7 O 
7710 IF L E F T a < K « . 3 t - ' C R 0 - AND S P ( 7 H » - 2 AND HM>10 A.VD B - 3 3 THEN PRIKT8449, 'THE C 
fcOCODil.E* DEVOUR THE* :CXEC32226: SOUNDIO. I0 IPRINT8447, -hOUKtr T»«N QL INK OPF INTO 
*:tx«;c32276:oouK9!o. i o : P « I N R A 4 4 » . M » * D A R H N E S S , • : « X E C 3 2 2 2 6 : » O U H O S O , I O - . C R « - » : D < 3 3 
, I > » 3 7 : A - - I 

2720 IP A - - I THCN DO»U93720:Nf><21»a-l :OOI0470 
7730 PRINT8447. -Y0U CAN-T•• :300ND70,90:EXCC32276:6OT0470 
2 7 4 0 I F THEN P A I M T C 4 4 7 , ' S A Y UHAT7- :EXEC32226:80UND10,70 :6010470 
2730 IF LEFTB<S'7.3»- -ASU- THtN PRINT8449, • T»€ SKY DARKENS AN» I t GROUND-:EXCC32 
226: SOUNDIO, 10: PRINT8449, • IREHBELS FOR A SECOND • • : EXCC32226: SOUWfsCOO, 10: DOT0470 
2 7 6 0 P R I N T 8 4 4 9 , ' O K . • : E X C C 3 2 2 2 6 : M U M D 3 0 , 7 0 : 0 0 1 0 4 7 0 
2770 STOP 
2780 P R I N I 8 4 4 7 , - Y O U ' V t OOT J* 
2770 X - 0 
7 8 0 0 F O N A - I TO 2 3 
2810 l r NP<AI — 2 THIN X«x«I IPRINI8461 ,N» iA i : (XCC32274:60UNDI>0 ,80 
2820 NEXT A 
2830 IF X«0 THEN PHINI8441, -NOTHINO-*:80U>fD40. IO:SOUND40,20:SOU».040.30:EXEC32226 
3040 OOT0470 
2830 OA TAIN AN ENEX.ESS 8 ANDY DESERT. THE 8UN I S SHINNINO VERY BRIOHTLY AND YOU S 
ec AN OAS 19 IN THE DISTAftCE. 
2 8 4 0 O A T A I N AN O A S I S U I T M P A L H T R F E S O R O U I N G M O U N D A POOL OP C L E A R WATER. 
7 8 7 0 DAT AON THt S E A S H O R E . A P « 8 8 L Y M A C K R U N S DOWN I N T O THC B L U E S C A . A PATH LC 
A D S E A S T AWAY FROM THE M A . 
2880 OATAAt THt EDBE or A VAST SANDY DCSERI. M*AR»Y 18 A CR08B ROAOS OF DIRT PAT 
H» WITH ONE OP TNCH LCADIWO 8TRAI0HT INTO THC 9AN0Y WASH'. 
2870 OATAIN A SMALL NUD HUT WITH A THATCHtD ROOF. THKRK IB A DOON IN THE WC»T WA 
LL AND A 8 ION 19 8 TUCK IN I HE OROUND. 
2700 DATAIN A SHALL WALL1D COURTYARD WITH A LARGE F IO TREE OAOWINO IN THE HI DDL T 
. THE TREE 18 LOADED WITH LUSCIOUS FRUIT. 
2910 DATAAT THE NORTH END Of A RIVER VALLEY. A HUOE *OULD«R COVERED WITH HIEROOL 
YPMICS CONFRONTS YOU. 
2920 DATAIN A SHALL DIRT CAVT WITH TREE ROOTS KANOIHO DOWN FROM THC ROOF. SHALL 
ROCKS ARC SCATTERED AROUND ON TIC FLOOR. 
29SO DATAON A PEBBLY BEACH WITH HIOH C L i r F S RISINO UP BEHIND. THE SNORE STRETCME 
S NOATH-SOUTH. 
2740 DATAON A NARROW DIRT PATH RUNNINO ALONO THE TOP OF SONt HIOH CLIFF8 . THE PA 
TH »V»««S WORTH. SOUTH AMD A JUNCTION LC ADD CAST INTO THC DENSE BUSH. 
2750 DATAWACKINO AlONO A WORN TRAIL IN THE DENSE BUSM LAND. THE TRAIL TWI8T8 CAS 
T AND VEST AND THERE 18 A CLEAR I NO TO THC SOUTH. 
2 9 6 0 0 A T A W A L X I M 6 ALOVO A D R I E D UP R I V E R B E D . THE S I D E S AND BOTTOM ARE C R A C K E D AN 
D PAOCMCD . A C A R V E D S T O N I S T A I R W A Y L E A D S AWAY NORTH AND THE R I V E R BED S T R E T C H E S 
E A S T - W E S T . 

2 7 7 0 O A T A I N A DUSTY 91VT® V A L L E Y W I T H H I G H C L I F P S I D E S . I T W I N D S N O R T H - S O U T H AND 
A P A T H L E A D S WEST . 

29BO DATAON A BEACH IN FRONT CP A LARGE DARK CPEMIrtO IN THE SOUTH CLIFF WALL. 
2990 DATAAT T K END OF THE CLIFF PATH. THICK BUSH SURROUNDS YOU TO T»« EAST L 80 
UTN. THf CLIFP PALLS SHARPLY DOWN TO THt WEST. 
3000 DATAIN A OMALL CLEAR I NO WITH DENSe SCRUB ALL AROUND. A LAROE CCAD TREE 13 L 
YIND TO THC SOUTH AND A TRAIL LCADO NORTH. 
3010 DATAAT A HUOE HIDEOUS FACE CARVED INTO A CLIFF WALL. A TUNNEL LEADS THROUGH 

ITS SHARP TOOTHED MOUTH INTO DARKNESS. 
3020 DATAAT THE SOUTH E«D or A R I V T R VALLEY. T>« HIOH CLIFP FACES TCWER ABOVE TO 
U AND THE ONLY WAY IS NORTH. 
3030 DATAIN A SHALL TWJSTIHO TUNNEL. THE WALLS AAE CARVED OUT Of ROCK AND THC AI 
R 18 STALE AND DANK. PASSAGES LEAD NORTH SOUTN L EAST. 
3040 DATAIN A NARROW TUNNtl LEADING EAST-WEST. A SMALL OPENING LEADS SOUTH AND T 
HE WALLS ARC DAMP. 
3030 DATAAT A TURNINO IN THt TUNNEL. THE ROOF 18 BRIRPINO WITH WATER AND AN fiCRt 
E NOISE WHISTLES THROUGH THE CAVE. 
30*0 DATAIN8IDC THC DOORWAY TO A TOMB. MASSIVE SUPPORTS HOLD THE BUI01 NO ROOF UP 

AND THE FLOOR 18 COVERED WITH A THICK LAYCR OT DUST. 
3070 DATAIN A ROUND DOKC SHAPED CAVERN. THERE ARE SMALL HOLES IN THE CENTRE OF T 
HE ROOF ANO FLOOR. A LARSC WOODEN DOOR I S SET IN THE SOUTH WALL. 
3080 DATAIN A Ml OH ROOFED CAVERN WITH ROCKS AND DEBRIS LITTERING THE FLOOR. THE 

SET IN THE WALLS ABC SHININO STOKES tJtO PA 

SET IN THE WALLS ARC SHININO STONES AND PA 

CAVE WINDS N0RTH-80UTH. 
3090 DATAIN WWAT LOOKS LIKE A STORE ROOM CARVED OGT OP THE ROCK. BOXES A-O *AS»t 
L8 ARE STACKED HIOH ALL AROUND THE WALLS. 
3100 DATAIN A 01 ANT HIOH VAULTED CAVERN. STALA0TITE8 HANO OMINOUSLY FROM T*C C»! 
LINO AND W * P L E D BOOMING NOIOCS CO«r FROM THE BLACKNESS BEYOND YOUR LlOMf. 
3110 DATAIN A SMALL CARVEO CAVC. A HUOC IDOL NAB BEEN SCULPTURED r RON A OIANT ST 
ALAONITE IN THE CENTRE OP THC ROCN. 
3120 DATA1WRROUNDEO BY WATER IN A VAULTED CAVE WITH A PA36A0E HJOH UP IN THE E*« 
T WALL. A. WATERY PASSAOC RUNS WEST OUT INTO DAYLIOHT. 
3130 DATAIN A SOUARE CUT CAVCRN WITH OLD N0TTIN8 TWIGS LYING SCATTERED ON I r t 
OOR. A SPALL IRON RUSO CHEST SITS IN THE CORNER. 
3140 OATAIN A SMALL CAVITY WITH LAROE CRACKS RUKHINO FROM FLOOR TO CEILIKO. LAA8 
E BONDERS ANO ROCKS LITTER THE FLOOR. 
3130 DATAIN A STONE WALLED ROOM WITH A ROW OF BRIGHTLY PAINTED SARC0PMA0I1 STAAD 
1N3 ALONO THE NORTH WALL. THC DOOR WAY LEADS SOUTH. 
3160 DATAIN A ROC* WITH SHINNlNO OOLD LINED WALLS. A ORCAT OOL D THRONE BTAN01 I n 

THE CENTRE ANO WIERD WRITINO 18 MARKED HERE AND THERE. 
3170 DATAIN A LAROC WOO PIN PAN»«LCD ROOM WITH COLOUR*!*. T ILEB SET IN TME FLOOR A 
ND CEILINO. 
3180 DATAIN A CRUMBLING BTONT L I W B CHAMBER. ROSTY CHAINS HOLD AN OLD WrtTTE MnE 
0 SKELETON TO THE WALL AND A HUOE IRON DOOR BARS THE WAY EA8T. 
3170 DATAIN A SMALL SQUARE ROOM WITH A MANHOLE IN THE C t l L I N Q . A L ARC f IKON STUI 
0€D DOOR IS IN TV* WEST WALL. 
3200 DATA IN A CHAMBER WITH PAINTINGS OP EOYPTIAN L IFE ON TME WALLS FLOOR AND Ct l 
LING. A DOOR WAY PACE8 WEST. 
3210 DATAYOW ARE INSIDE TME TREASURE ROOM' THE OOL DEN MAW LIT ' . BEF0K1 YOU ON A 
3MININ3 HAT. YCU ORASP IT IN YOUR HANDS AND A SUDDEN LOW BOOMINO AND RUMSLI NO M5 
ISC SHUDDERS THt WHOLE ROOM. BEWARE THC CURSE OF ABU SINBEL. 
3220 DATAIN A LAROE CHAMBER WITH POUR DOOR WAYO IN I T . THE WEST DOOR IB A MASSIV 
C AFFAIR WITH A HUOC THREE KEY LOCK IN I T . 
3230 DATAAT THt WEST END OF A ORE AT DECORATED HALL. MARBLE PILLARS LINS THE WALL 
6 AND WOOD AND CHIPPINOS LIE SCATTERED ON THE FLOOR.3240 OATAAT THE EA8T END OP 
A MARBLE PILLAR LINED HALL. GREAT TILE PICTURES ARE SET IN THE FLOOR b CEIL INS. 
DEBRI8 L IES ALL AROUND THE FLOOR. 
3730 DATAIN A STEEPLY 8LOPINO TUNNEL THAT TURNS AND TWISTS SHARPLY. THL WALLS AC 
E DECORATED LAVISHLY WITH PAINTED PIOUPIES AND ANIMALS. 
3260 DATAIN A TINY CELL LIKE ROON. DARK STAINS SPOIL THE WALLS FLOOR AND R00*. 
3270 DATAIN A SMALL THIN CORRIDOR W1TN HEAVY WALLS BEAR1N0 DOWN ON EITHER SIDE. 
A THICK WOODEN DOOR WITH AN IRON ORILL IN IT IS AT THE END. 
3280 DATAAT A CROSSROADS OF CORIDORS. PABBAOEG LEAD NORTH EAST L WEST. AN IRON r 
ORTCUVLIB BLOCKS THE PASSAOE SOUTH AND TWO LEVERS ARE BET IN THE WALL BCSIDC IT. 
3270 OATAIN A PASSAOE LEAD1N0 DOWWARDS THAT STOPS SHORT. IT LOONS AS IF THc OCO 
f HAS FALLEN IN AND BLOCKED THt PASSAGE. 
3300 DATAIN A ROOM WITH A SUNKEN FLOOR. THERE ARE POOLS OF WATER AND TWO HUIE «t 
EEN FIERCE LOOKING CROCODILES STARE AT YOU SLOCKIH3 THE WAY ACROSS THE ROOM. 
3310 OATAIN A SKALL 8H0OTH WALLED CHAMBER. THERE ARE BENCHES AROUND THE WALLS AN 
D A DOOR LEADS SOUTH. 
3320 DATAIN A NARROW TWI8TIN0 TU»MEL. SET IN THE WALLS ARE 8HININ0 8T0NES AND FA 
SSAOCS LEAD CAST WEST L NORTH. 
3330 DATAIN A NARROW TWIST INC TUVKEL. 
3SA0C8 LEAD CAST WEST L NORTH. 
3340 OATAIN A NARROW TWIBTINO TUNNEL• 
880CS LEAD CAST WEST L NORTH. 

3330 DATAIN A LAROE ORANO ROOM. A SOUAH: POOL OP BLUE L I 8 U I 0 18 SET IN THE HIOOL 
E OP THE FLOOR. ARCHED DOORS LEAD OPF NORTH SOUTH L WtST. 
3340 DATAIN A SMALL CELLAR. THE AIR IS VERY COLD AND OPEN B0XE8 ARE STREWN ACRW 
S TME FLOOR. 
3370 DATAIN A CHAMBER WITH STOW. SLABS LININO THE WAILS. SOME ARE CRACKED A'.O »» 
OKEN AND PASSAGES LEAD IN ALL DIRECTIONS. 
3390 OATAIN A WOODEN ROON WITH SHELVES STOCKED HIOH WITH AE.L KINDS OF JARS EOTT. 
E8 POTS ANO VASCS. 
3400 DATAIN A SMALL SMOOTH WALLEO CHARIER. THERE ARI MHCHC3 AROUND THB UM.L 0 AN 
0 A DOOR LEADS NORTH. 
J4I0 DATAIN A ROCK CUT TUHN1 ; . LAROE CRACKS APPEAR IN T K f;.OOR AND IT E f t L S £*T 
RE MEL Y UNSAFE. 
3420 DATAAT A SHALL CAVE HEWN OUT OP THE ROCK. STRANGE WRITING COVERS THE WALLS 
AND A PASSAOE LEADS EAST. 
3430 DATAIN A TWISTING ROCK CUT TUNNEL. LAROE CRACKS APPEAR IN THE FLOOR AN? IT 
FEEL3 EXTRENlLY UNSAFE, 
3440 DATAIN A CAVC WITH A SANDY FLOOR. THE DONE SHAPED ROOP IS CRACKED AND LOWS 

HON TOO SAFE. 
3430 DATAAT THt END OP A TWISTIND ROCK CUT TUNNEL. LAROC CRACKS APPCAR IN THE FL 
OOR AND IT FEEVS EXTREMELY UNSAFE. 
3440 DATAIM A STPANOEL* SHAPED r l V E WALLED ROON. BTARU AND MOONS ARC PAINTED ON 
TME FLOOR AND IN THE CENTRE STANDS A CRYSTAL PEDESTAL. 
3470 D A T A 2 . 4 . 4 . 7 , 3 . 0 , 1 , 3 , 6 , 0 . 2 . 3 , 1 . 7 , 7 . 3 , 2 . 8 , 4 . 4 , 3 . 7 , 0 . 7 , 4 . 1 1 . 7 . 8 . 3 , 9 , 7 , 9 , 4 , 9 . 8 . » 
3480 D A T A O , 1 6 , 0 . 1 1 , 7 . 1 7 , 1 0 , S 2 . 0 . 0 , 1 1 , 0 , 0 , 1 9 , 0 , 0 . 0 , 2 0 , 0 , 0 , 0 , 0 , 1 4 , 0 , 1 0 , 2 1 . 0 , 0 , 1 1 , 7 
2 . 0 , 1 8 , 0 , 2 3 . 1 7 . 1 9 , 1 3 , 2 4 , 1 8 , 2 0 , 1 4 , 2 3 , 1 7 , 0 
3490 D A T A 1 6 , 0 . 0 , 0 . 1 7 . 0 , 0 . 0 , 1 8 , 0 . 0 . 0 , 1 9 , 2 9 , 0 , 0 , 2 0 . 0 , 0 , 0 , 7 1 , 3 0 , 0 , 2 7 , 0 , 3 1 . 2 6 . 2 8 , 0 . 3 
4 , 2 7 , 0 , 2 4 , 0 , 0 . 0 . 2 4 , 0 , 0 , 0 . 2 7 , 3 3 , 0 , 0 
3300 D A T A 3 0 . 0 . 0 . 0 , 3 1 , 3 6 , 0 , 3 4 , 2 8 . 3 7 . 3 3 . 0 . 0 . 0 , 1 6 , 0 , 3 3 , 0 , 3 3 , 3 7 . 3 4 , 0 , 3 6 , 0 
3310 D A T A O , 4 1 , 0 . 0 . 0 . 0 , 0 , 4 0 , 0 , 0 , 0 , 4 1 . 3 8 , 0 , 4 0 , 0 , 0 , 4 3 . 4 1 , 4 3 , 0 . 0 , 4 2 . 0 , 0 . 0 . 0 . 0 . 4 2 , 3 1 , 
0 , 4 4 . 0 , 0 . 4 3 . 4 7 , 0 , 3 3 . 4 6 , 4 8 , 2 7 , 0 , 4 7 , 0 
3320 DAT AO. 0 . 0 , 3 0 , 0 , 0 , 0 , 3 1 , 4 3 , 0 . 3 0 . 3 2 . 0 . 0 . 3 1 , 0 , 4 7 , 0 . 0 , 0 . 0 . 3 0 . 0 , 0 , 3 3 , 0 , 3 3 , 3 4 , 3 * , 0 
, 5 3 , - 3 7 , 3 3 , 0 , 5 4 , 3 8 . 3 4 . 4 2 . 3 7 , 0 
3330 DAT AO. 0 , 0 . 4 0 , 31. » 3 , 3 7 , 6 1 , 0 , 0 , 4 0 , 0 , 3 0 . 0 , 0 , 0 , 4 0 , 6 3 , 0 . 0 , 0 . 0 , 0 , 4 3 , 6 3 , 6 7 , 6 4 , 0 . 0 . 
0 . 0 , 6 7 , 6 3 , 4 0 . * 4 , 0 , 4 7 . 0 , 0 , 0 
3340 DATAOO. TAX*. OCT. DROP, SWIM, PUSH, PULL, BREAK, SMASH. BEAT, SHAKE, LOAD, SHOOT.LI8HT 
.OPEN.UNLOCK,READ.EXAMINE,LOOK.HELP,OUIT.PIT,KILL,HIT,STAB.DIO,OIL ,FEED, THROW.SA 
Y, INVENTORY 
3330 DATAA SMALL KNIFE .10 ,A DRUM,17.A P I G . O . A FLINT BOX.O.A LANTERN,13,A VASE.4* 
,A RUSTY KEY.3 ,A SCROLL,18,A ROPE,19.A PAINTED SHIELD,32 .A PIECE OF WOOD,23.A 8U 
N,32,SOME BULLETS.O,AN IRON ROD,37.A OOLD KEY.O.A SILVER KEY,0 ,A COPPER KEY,O.ST 
OAC CYLINDER,4 
3360 DATAA BLUE TAR,61,A SPADE,66,A SICK M0NXCY,23,A OREEN JAR,61 
3370 PRINTS 106, • • ! : PR I NT U81 NO* 88: MM: 94* I PECK 1322221 I PI. EK13222311 PECK < 322241 | : RE T 
URN 
33»o c 
3370 AB«A8•• • 
3600 PRINT8449.*Y0U ARt * | 
3610 FORA- I TO LEMIABI 
3620 C a - M I D * ( A B , A , I I 
3A30 IF Ca - " * THCN OOSUB360O 
3*40 wa-wa«c* 
3630 NEXTA 
3660 SOUND20,10 t 
3670 RETURN 
3*80 IF POS<Ol•LENIwai >31 THCN EXCC32226:PRINT8440.w*l:POKE 1472,147ELBCPRlNTwai 
34TO IP R ! O H ! B < W * , l l o * . a THEN EXCC32226:PRINT8430,•• I :POKE 1472,147 
3700 W9-"• 
3710 RETURN 
3720 PRINTR28.STRIMaa<3 ,1281J :PRINT86I ,CHR8(204I I :P R INT837,CHRa11281 I :PRINT863 ,C 
HRB<1281 I :PRINTR72,C>4*a<202l ICKK»(178I1CHR9I19711: :PRINT8123.CNR8(1281 I :PRINT812 
3.CKR8C19311:PRINTS 127,CHRaI 128 ) I :PR lNT8136 ,STRINOa(3 ,12811 
3730 I F D ( R , 0 I > 0 T>«H PR INT820, CHRa 11931 |CHR8( I20> ICHR8119411 - .PRINT86I, CHRa* 12811 
3740 IFD(R, I > >0 THCN PRINT8136, CHR811961 ICMRB1 128) I CHR8<2001 I :PRINT8173. CHRa< 128 I I 
3730 IF D<R.2t >0 THEN PRINT839, CHR8< 173> I :PRINT8123,CHRa< |96> I ; rRIMT872,CHRa < 128 I I 
37*0 I F OCR, 31 >0 THEN PR!NT863,CHR*( | 9 4 t | : PRINT874, CHRa< 17811 :PR INT8 I27 , CNRa<200 >1 
3770 R E T U R N 

3780 PRINT8447, * I *N AFRAID THAT YOU* RE * 1EXCC 322261B0UND2O, 20: PR I NT 8449, 'SLIGHTLY 
CCAD'* 1EXEC3222* 

3770 PORA-1O0 TO 300 STEP 3:SOUNDA.3:NCxTA 
3800 F0RA-ITO6OO1NEXTA 

3810 PRINT8447."DO YOU WISH TO 8TART AGAIN :?• :SOUNDIO,20 
3820 A*«INKEY* 
3830 IP A 8 - - Y * OR Aa«*N* THEN PR I NT 84 77, Aa: S0UND30,60:00TO383O 
3840 00TQ3820 
3830 W - I N K 6 Y 8 
30*0 IP Da-CHR*I13> THEN B0UND40, 30: OOT 03880 
3870 IF B*-CHKa<ei T i a n PR I NT 8477, *7*] SOUND 70, 70: OOT 03820 
3873 OOT03830 
3880 IF A a - - N • THEN CLSOl80T03880 
3890 RUN 
7000 PORA—0T0311:POKE 1024•A,PEEK<1336>A):NEXT 
7010 P0KE2300,PtEK 1231 :P0KE2301, PEEK <261 :P0KE2302,PEEK 1271 :PJ»C12303,PEEK I28> 
9020 CSAVCM*ADV*, ISO, PEEK <27) 12361PEEK(281,0 
9030 P0KE23, PEEK <23001: POKE76. PEEK 12301»: P0KE2?,PEEK <2302) : POKE28, PEEK <2303) 
T040 RUN 
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For the home user start with Model A with its massive 144K RAM 
and outstanding typewriter style keyboard that fits within the base unit 
for portability and storage. 
Note the large return key and position of the numeric keyboard. Fast retrieval from 
storage and fast action on games is achieved by the use of the Intel 8086 True 16-bit 
micro-processor running at 4.77 MHz. 
The Advance 86 runs IBM PC software. 
Specification 

Under £350 

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

Warranty 

True 16-bit 8086 running at 4.77 MHz. 
128K or 256K with parity plus 16K video 
Basic 
Full 84 keys tactile 
10 programmable keys 
256 in ROM 
TV, RGB. Comp/Sync colour or monochrome monitor 
Full screen handling. 4 screen paged 
80 x 25 or 4 0 x 2 5 
320 x 200 or 640 x 200 
16 
Scroll, reverse image 
Audio 
Cassette port, light pen, joystick, Centronics 
Built-in speaker 
Built-in ROM 
Any using Centronics parallel interlace 
Hardware and software compatible with IBM PC Upgradeable 
to Model B Provision for 8087 Arithmetic Processor 
12 months 

Benchmarks 
The standard Benchmarks were run using Advance Basic, which is the equivalent 
of Microsoft GWBasic and Basica on the IBM PC. 

Machine 

Advance 86 —8086 
ACT Apricot —8086 
IBM PC —8088 

BM1 BM2 BM3 BM4 BM5 BM6 BM7 BM8 Av. 

0.8 3.3 7.3 7.4 8.1 14.6 23.9 26.0 11.4 
1.6 5.2 10.6 11.0 12.4 22.9 35.4 34.4 16.7 
1.2 4.8 11.7 12.2 13.4 23.3 37.4 30.0 16.8 

The business user can upgrade to Model B by adding 
the Advance Expansion box containing 2 x 5.25" disc 
drives providing 720K storage at £956.52 + VAT. 
The Advance 86 Model B offers the business micro-
computer buyer an IBM compatible disk-based 
system with twin drives, with Perfect Writer/Speller, 
Calc and Filer Software (MS/DOS ) included for only 
£1303.48 +VAT. 

Advance 86 Models A & B are designed and marketed 
by Advanced Technology UK Ltd. Made by FERRANTI in 
Oldham. Delivery within 30 days from receipt of 
payment. 128K memory expansion £108.70+VAT. 

Advance Technology UK Ltd. 
8A Hornsey Street. London N7 8 2HB 
Tel: 01-609 0061 for leaflet: 

On site warranty for 12 months by National Advanced 
Systems (part of National Semiconductor) one of the 
largest companies in the U.S.A. for 86B. 

' E x VAT. 

16 Bit Micro-Computer 

For home or business the IBM compatible 
4dyance 

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

• Please send Model 86A. Micro-Computer & Keyboard I enclose £399 including VAT 

• Please send Model 86B which includes Model 86A plus Expansion Box & Software. I enclose £1499 inc VAT. 

• Please send 128K Memory Expansion £125 inc. VAT Cheque/Barclaycard/Access No 

Name Company 

Address Address 

YC 
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AMSTRA 
WORD 
PROCESS 
Roger Hammond gives you a large range 
of options for printing pages, quitting, 
scrolling, or cataloguing the tape 
Listing 1. The loader program. 
10 MEMORY 33999 
20 ZONE 6 
30 FOR 1-36000 TO 36266 
40 PRINT IfsINPUT XX 
50 POKE I,X7. 
60 NEXT I 
70 FOR X=36000 TO 36260 STEP 10 
80 PRINT Xf 
90 FOR 1=0 TO 9 
100 PRINT PEEK < X+I)f 
110 NEXT I 
120 PRINT 
130 NEXT X 
140 INPUT "IS THIS CORRECT? <Y/N)"|Q* 
150 IF Q$""y" OR Q*«"Y" THEN 190 
160 IF Q*<>"NM AND 0*<>Mn" THEN 140 
170 INPUT "enter address and correct 

value seperated by a comma";ad,x% 
180 POKE ad,x%:GOTO 70 
190 INPUT "ENTER FILENAME";N* 
200 SAVE N*,B,36000,267 

The machine code. 
36000 33 32 78 1 127 62 34 32 33 13 
36010 32 230 14 0 3 32 243 201 42 189 
36020 77 1 64 7 62 32 119 33 13 32 
36030 231 14 0 3 32 246 201 42 189 77 
36040 1 64 7 126 203 90 187 33 13 32 
36030 246 14 0 3 32 243 201 17 96 134 
36060 42 191 77 14 20 38 194 77 71 126 
36070 18 19 33 16 230 38 193 77 71 33 
36080 16 233 13 32 236 17 112 148 33 112 
36090 148 14 3 38 194 77 71 126 18 33 
36100 19 16 230 38 193 77 71 33 16 253 
36110 13 32 236 237 91 196 77 42 196 77 
36120 38 193 77 71 43 16 233 237 73 198 
36130 77 237 184 233 19 33 112 148 237 73 
36140 193 77 6 0 237 176 237 91 191 77 
36 ISO 33 96 134 14 20 38 194 77 71 126 
36160 18 19 33 16 230 38 193 77 71 19 
36170 16 233 13 32 236 201 33 112 148 6 
361 BO 240 34 32 33 16 231 201 17 96 134 
36190 42 191 77 14 20 38 194 77 71 126 
36200 18 19 33 16 230 38 193 77 71 33 
36210 16 233 13 32 236 237 73 198 77 237 
36220 91 200 77 42 202 77 237 176 38 204 
36230 77 71 34 32 43 16 231 237 91 191 
36240 77 33 96 134 14 20 38 194 77 71 
36230 126 18 19 33 16 230 38 193 77 71 
36260 19 16 233 13 32 236 201 0 0 0 

| R O B W R l T E IS a word-process ing p rog ram that 

allows the user to Save and L o a d files, use dif-

ferent sizes o f text i f his printer permits, change 

margins, access nine different pages o f 20 lines 

wh i ch can easily be printed consecutively and 

exercise full editing functions. I t has been 

written for an E p s o n R X - 8 0 F / T but should 

run on most printers with little alteration. 

T h e machine code shou ld be entered and 

saved to tape first as the p rog ram wil l probably 

crash i f it is not present. L i s t i n g 1 wi l l load 

this i f y o u enter the values g i ven in the 

decimal d u m p . T h e mach ine code s hou l d be 
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The main program. 

1 » X-11BPACEXefct 

saved to tape using the following command: 
S A V E < F I L E N A M E > , B . S T A R T A D D R E S S , 2 6 7 

D o not try calling the machine codc other 
than from the main program as it uses variables 
Poked from Basic. 

Once the machine codc is in memory and has 
been saved, enter the Basic program. T h e 
program will normally load the code itself 
when it is run but, during development, i f you 
are sure that the code is present above H imem 
it may be a good idea to turn line 290 into a 
R e m statement or to remove the exclamation 

mark from within the quotes so thai the com-
puter will warn you that it is about to attempt 
to load. 

W h e n you have debugged the program save 
it with the machine codc after it, making certain 
that line 290 is back to its original form. 

There arc about two kilobytes left free in 
Basic for any additions you may feel like adding 
and the area above H i m c m from 36267 to 
37999 is also free. 

(continued on next page) 

10 ngn... ......POEtaRt It.. 
io r.i*sco mrin i 30 OttNOUT i 
40 HITrtOMV I WOO so cioeca/i AO l fVW.iilr.X-1 lUIMIkr.X-l I IVPEX-li tX-l 
70 B0TT0HX-2O 60 DIM .t»bX(80iiFOA t-l TO eOi.tebXU 1-O1M »T 9© MOW ?i<C*€ EOi IN> O.IOiPOPKfi lOi IN) I, .'A 100 MINOOM •O.I.80.l,22sM!MOOM * I , I .60.22 • 23s WI MOO. 4? .60.70.73.23 
10 Ml!NITe6«rH»2"11'Dv Mob in J.p. «on«i«d. ... 120 PKlNl"u«e the «ollo-inq V.ey» to control the prosr. 

mi " , , 
130 JO** 3© 140 PRlNT-AMlO»rt-,"tO *Ov» the cyr«»" 150 PRINl-C*L-,'to delete te.f 160 PRINT'fNltN-,-lor carnage return" 170 PRINT "TA6 '."In «ove to the n.«t tan povltlOfi* 1110 PRINT-CTRL and TAt"",*tO S«t 4 tab poimon' 190 PRINT *CLR-.-to clear all tab 200 PIMNT-CTRL .IM) •iCHRllVJl.̂ o enter delete •Qd*' 210 PRIM' "CTS1. 4no -|CHR*<9l>.-to »ot«r Insert. nl»de 220 PRIMT-COTV-.-to tflvplav WI IOT.' , , 230 ZONE 0O 
74© PRINT •l.-'fUMIl HAIT-I'S© LOAD ' • •. ToOO© 
••60 CLS 41 
270 PRINT ...,-P*£66 ANV iev 10 COM TI HUG. .. " 280 If ir>» I »«-•- THEM 280 290 WIOTM fto 50© CLSiPRINT 0*.»<7>»|PRINT -PLACE THE l-MNTTR ON LIM E. • 
"10 PRINT •e.CHR«l27)!*»,»«CLB 370 PRINT •e.O«t8«27>i"E*l 350 FKINT 49.0*<« I27>! "0-1 340 PRINT «8.c»«*<2?l lnA"lCMR9«BMCK>l 130 PMINI •a.CMRt I27>i"P-1 360 PNINT ail.C>«4*<27l fC'lCHRSiOMCMfcttlll I J70 PdiNi u.CMiii?;)i"N'lCimiiijii 
3 0 0 PRINT • U .O«I< I ; I I 
590 PRINl-Current printer -.ettinqm are:*,.,. 400 PRINT-PICA blJtD PMINT-.-EKPHASI2E0 PRI NT • . "MMH.E BTR1KE ON",-6/72 INCH LIN I SPACING".-11 INCH PAI'IR LCNBTR-.M INCH b»ll' OVI «< PC RFGR A T | ON SETTING" 41© MilNT,,,,',ThM» '.ay be changed 4t any tine durirtti Iteration o« the proof« l> 
w or e*«l nig CO*-* and uvleLtinQ Ihe aparpfir i Ate uvtto ft. Changing an* «.lll«l « i l l iio~e«»r m i . the paper to wove «l i ©»t I v.* 420 PRINT ,.,-RfCfiS AN* »CV TO COMIIMOC..." 430 l» IM>r.Y«--" TMEN 450 440 PMINI 04M<7>| iCLSiPftINT ai.-bo yi>i »«nt et*->da'd •urgina' Pre«* V or M" 
45© <1*-lhte.il-.lt fi«-*- THEN 450 EL*t IP Ql--y- OP <>• V" THEN GOikJb JS70 I.L« IP 
q»-"n-(» Q«»-M" THEM OOStll' 3390 ELSE 450 460 CLIi 61 470 »0.r |99©| ,S20tF0.E 19"#07.H4E 490 CA. I "•>•• CALL Tbl76 

800 ' Ti- OOlh- i99V9. I ell V 510 CLUiiONC ?5iOO-JUB 1410 52© n«- • 1224567UHOI2343678901234*6789012?45fc789©l ??-456 7&90 17J456709OI22436 ra901 2 34567o9o" 
53© LOCAir 1,21 i PRINT n»i 540 >tX-lel<XiyX«l 550 paiyeX— 1 560 PRINT 0«<*«7li 570 PPINI «2,*paae "tpaqeX 3I*> M-IWEYI 390 POINT 0«<*<22l ICHR* I I I 60" I.OCATE .X.yXiPMINI 610 PI. INT 0««<22l|CHX(<0> 67© U IMEN 5Di> 630 i« »»-<:n»»ii3> T»«:N 76O ELS* ir KCCMIO11?7> ir*n OOO ELfit II t>»-CM«»<240) T MEN 870 ELK !» ©«-CMR»<241i T»«M 910 ELSE IF b»-()*» • 242> THEN 95© ILGE IF o»-C 

<2431 TKM 99© ELSE IF li»-C»9t*<2241 T»€N IVlo 640 IP bl-CM)l«"»» TMEN 103© ELSE II o«-CMR» <225> -III© ELSE IF bf-CMA*<l6> T MEN 1130 tV.S€ IF b«-C»#l»<27l 1MEN 114© CLW IF 61-tM.I 129) THEN 145© 650 II in«ertX-l THEN 660 tl.« I ivqX-1 nqX • 11 11 InoX pi>% InoX TMCN PAINT C»m» C71 I lO OTO 580 
6 f IF «X»c iqfitX-3 THEN SOIPO I.6O.I0.2 670 10CA1E .X.yXiPRINT Ci.i 680 P0»r. h.ASC(b«> 
690 IF yX-t>ottc«X CM i ohtX TrCM IUO 700 h"h«I 710 720 IF •nqhtX THEN 5B0 750 «X»l»<tXiyX-yX.| 740 h-r.-le«tX r»ohtX-7-J 73© OOTO 500 /6»> «"TM • • • ' • CA 
770 IF yXDottoeX T»«N 300 CLW LOCATE •X.yXiPRINT CI* »lA«r><h>)i 78© h-h. |elIX~*X.80IMX«-I tXi yX-yX» I 790 G010 SOO 
BOO PEM C€LETE 810 IF at.l*ltX yX»l THEN 5»> 07O LOCATE .X.vXiFfttNT CH=i« <PEI » ihl 11 Hi© MX"xX-l«h«h ltlF »%e|eft*-| 1ICN GOSUb 66w 84m LOCATE .X.ytsPMINT • -|iPO»l h.;2 850 GOTO aoo MO •X-riohtXiyX.yX-lih-h- >•>•< .«r.t x-1 e> • «.r."if-h 070 A£H cirwy vp HO" II 11*N 500 KLSI LOCAII •X.yXiPKIMI ORI iHO 
m m 
. IV ' . vX- vX- lih-N-IK*I LOCATE .X.TXI'OIMI CHft« I F T C M H • 11 9.» GOTO 58.. 
f I© l«rn Cur»or dOMi II yx-toono«\ THEN 580 11CT LOCATE .X.yXtPRINT CHR • .PEE. Ihin 

yX-yX. Ilh-ti»l»0lLOCATE nX.vX:PRINT r»*« <PEE» Ihl • : 
94R. COTO TAf-

•rv> It X-le«tX «WiO vX-l 'i«N E L ' J E LOCATE -X.yXilR 
INT ri4>*ir'tt> (M»»I ««0 IF .x- i .m THEN 970 »«X- I ih-h -11 tOCATr KX.yXiPRIM' CMP«HM l> Ihi i, ,60 TO 56i". 9«0 vXW i v-'t X: yX-yX • 11 h "h-BO.r i ̂ nt V 1 eftXx LOCAII -X.vX sPPINT CHOliftE)<n>>|sG0T0 3IK> 
9 9 0 REM C u r s o r n q h t I COO IF X.r.ohtX THCN Iv20 ELSE LOCATE .X.vXtFRlHT CH PI IPCO <h> ) i 1010 -X—X.lih-'-.liLOCATI -X.vXiPRIM' Cumuli- hniiO OTO 500 1030 SOLWO 1,00.20.21 IF rX-botto*V I 5 I > ' LLtl i OCAT r -X.vXtPRIMl Ci# ».PCE. no • X»l9«tXtvX-yX.|ih-'i.le<tX-FiohlX-BOiCOTO 580 10J0 IF »X«» >QM 1MCN 760 1040 ICR iX-.X.l 10 rightX 10-50 If «t»t>X<lX>-l TMtN lOK. i"6<i NE FT IX 

(listing continued on next page) 
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(continued from previous page) 
While use o f ihe program's functions is 

largely self-explanatory, here is a brief 
description: 

Insert: press Ctrl and I. T h e insertion will be 
made between the cursor and the character to 
its left. There are a maximum length o f 255 
characters or the number of available spaces on 
the page i.e., i f the cursor was at the left of the 
bottom line the maximum length would be 80. 
T h e insertion will be shown at the bottom o f 
the screen and will not be entered until Ctrl 

and ( are pressed for a second time. It can be 
edited normally. 

Delete: press Ctrl and ]. U p to 255 characters 
can be deleted, starting with the character to 
the left of the cursor. Press De l until the cursor 
is under the last character to be deleted then 
Ctrl and J. I f you move the cursor too far press 
the right cursor arrow. 

Tab Stops: press Ctrl and T a b to set a tab 
stop or C L R to clear all tab stops. When T a b is 
pressed the cursor will advance to the next tab 
stop if one exists or else the beginning of the 

next line. 
Cursor keys: they move the cursor one 

space or line in the given direction, within the 
confines o f the margins and screen, without 
overwriting the text. 

C o p y key: gives a large range o f options for 
printing a page or pages. I f you load a file that 
is longer than the amount o f room you have 
allocated for it, the machine code will be over-
written and the program will crash. I f you are 
not using an Epson printer consult your printer 
manual and check lines 360 to 430. 

(listing continued from previous page 
IOW> loeo 1090 1 IOO 1110 I ISO 
IITO I 140 I ISO 
1mo 
I I /O 
1 1 0 0 
IIW 
1200 
o 1210 tX-1, 
, I 
I22P 1230 1240 

noTO 760 
IOCATI «x.v*«r*iiNT OKSIFCC* «h> 11 
GOTO 5©0 
• I*6Xt-Xl-11OOTO 50" FO* iX-l TO 0Oi.«aoX<itl-OiNLtI iX OOIO 5»> WINtiON 54NV 0.1 
IF IMK-U-I THEN 1250 ClSiMfi *tart inwlion CALL 361/6 
InqX-OipoftlngX-r iqhtX-aXXnqhtX t ml tX« 11 • <20-yXI 

HO« 8aI«»tX-9.63i0ftftw 0*l»ftX-9,20. liKAt 0»n»n 6TCft.VW Rar iQhtX* I .20 
GOTO 300 Rtfl II.W I IF aXa'IQMX AMD vX-toltoaX THCN .X-»X« imX-nXM 

l?V> lngX-«X l*ttX'irtgr>tX-lel(X>l»a<y\-ll 
1260 Q.S >1 l2?o IF InoX O 12e;- CLSt »i-r».i vX-y?X:h-*2sbotto • •20lG0T0 570 1290 4 ir*t"tcO'l»»tX-t I r-»" FO* f |99p-..T36"< <4ir*t/256>-INT <4 ir*t/25(>>> IttOIOtl l9<NV4.INt<4|r*t/2S6l 1310 *»>pX-7'> riqhtX«laftX 1320 H>l I9-NV5...1 .pX 
I 3 J ' < » 0 < > . i p x I 34" (Of l94.>7.lngX 
I7SO end-i«p»20*>rig»itX-la4tX»l>-J479« i FOE 19900.256* I lw«»M'?56l-INI i»<«d»a«/236> i I 1370 FO S l99.v»,INT<en(l*eq/236' I3SO n*©vaX-<20-v2X>* >r io*tX-lr4 tX*l I •ri<]h(X->2X*l-Ina 
X I J9" »l> I Iftlo. 236* < ln««t> 23*1 - INI (nnov*X/23*> • 
I4CK' l<»°ll.lNTin»n.aV256» 141" CM.L 1420 -x-irxivX-v2Xih-hribo«»o»\-:-> 1 4 Jl* UKBJ* ,14-.. 144" UOTO »7P 143" Ktn d.lata bloci 4ou IF Ik3£AT%--I THEN S6> ELSE FfilNI •l.-NOWE CU&flC* {•V PRESSING DELETE OK iC 

<2431 t-UNTIL IT 15 KNEA'M THC LAST CHARAC TER TO « 111 1 I IIO -."THEN I tit if. I I R. O -iCHf!t<9i> I47O Ina\-ot * 2\**Xt v2X*vX |40O t l ' IMI I I |4*> (MINI 04.H.VI lCI*-« . I • .V-' UXATC X.vXiH.INI • -I 
IFTLO PRINT C»*4M72l tC»P>t «•) 1520 IF bt*" THEN 1400 
• 1' OfCVOt. 127) T»«N 1540 ELSE I) bt-CMfr* <2431 I •UN ClSi K M'Wli 
79' TI*N 17IO EISE 1400 154" IF |ngX -7S3 «<N |48» ELSE LOCATF -V. vVlPPINT CH 
M l l t D <HI I ; «*>5n II .X-lrftX T»«.N IS"1 

IS6" InoX-Ino'.'I 13'fii -.X—- X • I :h-li - I (GOTO 1400 150" |4 vX-l IKN 1401' 
1390 i..«i\-i.-av,. I 
lv» Wigni'<;>v>.-YX-|il>'''-la"Wiiim\. fl" 1410 OOIO 140" .4K> <<)f.ATr ni'MNi r>«nnii >K> H N.JO IT .X-»2X AND yX-y2X TMTN FN INT C»«f </) I iGOTO 148 0 1640 If »X-riqhtX >>«. N 16/0 I6SO • X-r X-1! h-ll • l ! I nqX-1 noX-1 1440 GOTO 1400 
1470 If vX-t>ottOMX THEN I40O •4®0 «X-l.«tXlvX-vX- llh-N»»0-rioNtX'l«i»tX 1690 InqX'InoX-I |70<' COTO 1400 
1710 CLt 911 IT looX-0 iMfN 370 1 /20 tw»r»-r>qhtX-«2X»l«<rioNtX-l«»tX«l • -I20-T2XI 1730 >-0»l |99|0.2a6»<<n»<».»/236> -INTln»ov»/2a6»' 
I ;*0 >a> ( 1991 1 , INI lr.M>vv/?34> I/50 t«*>̂ <j-to»»i»<tx- l 
l7oi> FOE 19903,236«KtopM<)/2S6<-lNTitoc-%*q/2S6)> 1770 PO»E 1<5904.INI itoo»rq/256) 1700 »H»"I«MtX-ri(jHtX«79 1790 FOE l>«v>5,»Wii> lOOO F t » » i w > w . , » o , i i n IOIO i>»~cuf»-344.>0.«v. |»4tX><*> *'lp>»<vX-ll Ul.-O •-<»« |9VI?.2S6«<<n»-1ur»/.-̂ 6> tNT<n»-lur».734>> I0\0 MNI I9VI 3. INI ln««u»»/?3<|l IH4.. oltfcur»-;4400*«2X-l«<(X«<«K> «» ipKlvrX-ll 1850 l-O £ |«9|4,256»< <ol<lcu'ft/2361 -INI ialdcur*/̂ «> i 
1860 FOE 19913, INT <Ol0CÛ4/236) 1870 FOE 19916. loqX«l 
inni» C«L OOSui. J4JO 1900 OOTO 570 
• 9|0 CLS 41 iFRINT «l,"ll P*09/0*Q«*~-.' 2> t* l")H r OOt»C"»~",'3» <3«> c^o^'O'T**'".**' »»«»/lOAd 
• ArQln«')a

l*AI H\jlt*"t"7l ft Cf Ol I '41 ClKlOd ««P9"",*9> (Onllni^" I9?0 Q«-l*CY»l|r ON ql .-I- OND q« •?* AM> <J»-•3- .vxn '4- iimo qt -n -tK> qt «W«> qt qt "O" qt -»- IMF U 1920 • 93<« CLS •UqV-VrtHqDiON oX GOTO 1940.2140.262<'.2flS«>. J12̂ '. J490. 3180,3320.570 1940 a.6 91 S P R I N T »|.-|| tnis p»qr to corsor~".-2i <11 (Kit PM*T","5> All fll/Hf t>»q»9'''.-4) • to J"","51 I to I*",'*) B*tl» 
i ) to9—,-7) cmtinut''" IW ut-lt»KV«ilF <i t - - • ON ql ' I * AND ql T" .V® q< "3- .V© qt- .-4- AND q»- ' ANO qt- ••61 AND *»• IICN IV3*. 194.:. CLS •l«QX-VA4.lq»>iON qX OOSUfr 2020.2030.20«0.»3<' ,20«0.2II0.370 1970 CIS «HF*INT ti.-F-LEASt «6»IT-

1960 FON i - i t i r l TO linitn 1990 F̂.INT «e.CHN«<PCtt HOI 2000 »*•' I 20io CLS 4)1 GOTO 570 
202O «t »»•!-topi 4 i ni «h-top*0<»r\- 11 TU«N nt »r • -1 rot I »f*l efi-too* 13V9iS{ lUMt ,•( .4'. « < t -200001 11 <11 r.4 3991 NT IU*<H 20T" Cs 411 IM'UT 41,'witv lir.t *mi |a«t pAOr* ftvprr »tcd PV A C < V M I I P « I « L X , O » 

If PAqnX' I Oft paijo.-X 9 OR p*q*lX-:p40»2X TKx »5 0 J070 ftt AT t -184.x.. I c.' . .»o«u« 14 intaN-1VV99- 16'>i ••PA'jeTXi RE TufcM 
20Q0 CLS Slil»*UT •l.-Ent«r th« I Ml g.Qt th«t »ou -tf t pr|Ot9<t*IPAQ«2X 7090 IF p»o»7X- I OP p*q»7X » T»«N 20®0 J1<M> *« »r t -7>»»)i I in I «h-l9Wt. l4>M>»p«q«7Xt NT TURN 21IO CLI. All INPUT ai.'Cntw lh» 4 irftt n«ij» to l» print <r4'iP*o*lX 2120 IF PA ĉlXvl OH PA4«1X>9 Tt«N 2110 21 TO ftt t-IJMOO* l6OO«P60»l*< 4 |nlV»-34799| RETURN 2140 REN printer option* .'ISO CI r, all PRINT 9I.-IT form u l ' r n t l »t4 llc»','",*3> cn«rvq« llnv %*o »r»lion,-.'4l <^v«Kt I lmt»",'5l tvp» rpt ion« >-, "4) ••in option*—. *7) contln 
.'160 qt-lt4i:v»i IF q« — - 0« q*->-|" AND q»- ANO ul-. ."J- ANO qt '-4- iSND q»-»" A»<0 01- --6" »v«0 T>«N 2140 
21 7o CLI. • I «qX-WiL <<|t 11 ON qX OOIO 2190.2210,2230.2J0<.. 2340. 1910.570 
7 I O O N I M ( I 2190 PNINI 48,CHft*<12>slOOTO 71SO 220*' KEN • t«l tea 
2210 IF s*tx-l TMCN PRINT 98.CF*!* 127> I "4 -1 ELSE PRINT a<i ,ci».t <;/> i-3-1 TITO IF pxjrlX- I Oft OF) paqeXI p»Q»X2 Uf N 221 
O 27V' »«tX>-ft*tXiFON tlvlavX-O TO 1OOO1NI XTiPNINT au.o*: t <I 3111OOTO 2150 
2240 ««N line wx. l ion 22V CLS • 11 PRINT al.'Ltna ft^^Atlona Ift currently »• t «t "l40*C*X*l/72 Ol an 1 ncH. " 2260 INPUT tt.'ttitt VA|U» n/72 <to to ra»«t it to* 
IapAcaX 227U If ftpacaX-O OR .|l.c»l.-VM ll«N 22AO 2280 PRINT •Q.CHftt <27).- • n- iCNII ItnutXI 1 il'HINT 4<),C>«* <I 3)i•GOTO 2150 2290 BEN M.jnc I linn .'SOO CLC ail INPUT a | . "Mo» nan* linn 00 VOu to Ad vanL9 Ihr papar-|iX 2TIO IF iXvl ll*N i-joo 2320 fON nX-l TO 1X1PNINI tU.ORI<1011 1 NfcKT nXidOTO 21 50 2330 REH ootionft 2340 CIC. PllPRINt 41.-11 Mt'r«H< anpftaftlft?". *2) tat/ r»»»t noubla atrike""•.,3> tn*r\q» t,-p» %1I»'-,'4I printer o©t ion»7* , "51 nam opt I ccnlinu»" 2"30 «4«ll*.E>(l IF q«-"" Oft q«- •-»- A«0 qt- -"2* ANO qt -3" ANO qt- "4- ANO qt-5" qt. •-4- IICN 7-.SO ••T4.0 a t. 411 qX—VAL iqI) I ON q* OOIO 23BO, 24 ><•, 2400,2150. 1910.570 2J70 HH »at/ra»9t ar«ha»lft 2300 mlxtlt'<"- a»pS«»itV, 2390 IT MCAMitt'l T̂ N PRINT an.CHRt I27»i -f •, tLtE P N INI ail.f.ipit (27) I-F"l :-400 II >npn«ftl>x-l TMCN PftINT tl.-Print 16 no. ««»» • tad." ELSE PNINI 41,-prm t 1 ft no. no* m I . * 
2410 FOR 0«l av'O TO lOCK'iNExTsFRINT 48.0«<>< 13) 11 COTO : 34.. "4TO ATM d* -4 30 fttrlt#X- ItrtlrX 2440 IT «tritv\-l THEN t N INI ao ,t>«. I < 2711 • r." • ELGC PRI NT au.09<t<27»i *H"| 2450 I» «tri»>X-t THtN ININI al.'Printing 1* no- in do ubla »t» ita nod*. - CLSt" PN INT ai,'Printing i> noa in w u l •»)•.' 
246«% Ft*. M l i f l TO IOOOl»C»TiPRINT •8.CHRI 113» 1 lOOTO 234o 2470 I'tn cnanq. tvpa tlla :4B. CLS aitF-RINT 41.-|» piea*-.-il alit- ,*T' mlarg cd pica'."4> nlirqnl . l i t a" ,'3» printar opt I oni" ." 6> nam cvtion»7-:4V.. I >, III-.I . -W.M.MING1 CH.VXICIER 91iE MOV NOT M iUllE D 10 »0UF fA-i" WIOIM. H<» SO INS 'XXJL.0 Alio K [H«J D 30 THAT l i t ' .«40 ftlfcHI t OOfS Ol OI«F(RCNl I ypl HJ E5 COINCIDE. • ql-l>*Evti|F qt--- Of- ql M" .Vso qt -J- .%H© qt • •• i.s*> qt 4 AND ql S- «>«0 01 'A" l»«N 25fK> 
2510 H-. 4 1 <qf):0N qX COIO 25TM.2520.232<'.2S20. HSO.I9IV 2520 If t.oaX-' OP »vp»X-4 r>«N FRINI 44t.Ct«S i2*l:'Vt CHR*<0>> 
2530 tvt»Xt«XiON OX OOIO 2550.25/0.2390.2410 2540 Rl» pica 
2550 F-RINT ao .09-1* I 27) 1 'I ' • • I'NINT au .CMNt < I 311 iGOIO 21 50 7560 RTN alita 2370 PltlNT ao.CHNtl2?>|-H-(iPNlNT an.txNt <1311 (GOTO 21 3" TSOi"- ftCH r«ltrq«o pica J590 PRINT B8.CMRti27)|-P*iifRINT ad.CHRt 127) 1 itMl IDiilftlNT a0.CHR4 II3M I GO TO 31SO 2406 IltH anlarg-d -I | ta 2610 FRINi aa.CHN*i27)|-n'iiP«lNl aa.CMn*<27>1-u*iCHRt 'II11PRINI ae,CHAt<i3)n00 TO 2ISO <Xt RIltNINT 9|.-|l K 'H tKi • p«g«-","2l »<. • II paq**"" ,* Ji na«t p ^ . " ,•4) praviout paqo'-.-S) paqa i"»',"4> nam option*""." 71 continut"" 2630 qt-IMIT4ll> qt-»- OA Qt. -|- MiO qt -J- ,VN0 qt-

• -3- ANO qt- .-4- HMD qt- >-5" ANO Oty .-6- q«<>'7- H«N 26SO 2640 CLS 41 iqX-VAt_<qt I tON qX OOTO 2650.2700.2720.2760. 2000.1910,570 2650 to t 199OI.736»<<tOp/256)-INTIt0p/256)>ll«0KK 1990 2, INI lt<«>/23*> 2660 CALL 36018ICLSI00DUD 34lO 2670 »X«l94tXiyX-lih-top»la4tX-l 2680 LOCATE 1.21.PRINT „«, 2690 GOTO 570 
2700 PRINT *|.'»«E VOU SURE? IV or N)• 2710 qt-IMKYtiir qt-'Y" OR Qt-'v" TKN 460 ELSE IF ql --N- ON qt-"n" INN 2420 C LSC OOTO 2710 
2720 IF paqaX-9 THCN paqaX-O 2730 P40*X«P4«9X* 11 top* 10400.l6i>̂ «paqaXih-top»lml tX -1 • «X-l»«tX.»X-l 2740 CL» •ItOOltM 3430 2750 OOTO 570 2760 IF p*g#X-I THEN paqaX-10 2770 paq«X«pAgaX-11 top-18400*1 tA^xpaqvX1op*1 mi«X-1 • «X-l*'tXlvX-l 
2780 CLS 4UGOSU* 34JO :/9o aoio 3/0 2800 CLE ail INPUT •1,-Mtiicri paqa do you »ant to ch^t tO*lp6Q«X 2010 IF p*o«X' I 0« paoeX -9 THEN 2900 202O top -IIT400*l600apaq*Xifi-top»I«4tX-lI"X*l«4LXiy»l 2030 CLO aiiCOSU* 3430 2040 CMIO 5/0 -„'l>30 CLO aiiFAINI 41,-I) ftava7".*2l I04d7"."3l ccntlnu •7* :860 qt- I NI EV11 If qt--" Oft qt< *l" ANO qt< >"2* AN? ql -3" THEN 2860 2870 CL6 at icptX-VAt. Iqt) 1 |F ootX»3 THEN 370 7090 CLS aiiPNINT a I . I » thi* D»Om~". '21 all mrx paqa 
• p a a to J* 289" If to IX-2 THCN PN INT Bl .-I4=pj<l MS •CONTENTS OF fRES ENT PAGE'PAGES WILL Kt OVC RWRITTEN'-lPftlNT at . • MANNING: Tl* !.|M0T)< OF Tl* FILE H UST PC COWATIH.E WITH VOU 
- Clioia-' IF T»« FILE CICSEDS THE AVOll Alii.I LPAO I»4 I W I I * , W Kill CRAOH"-
290" qt«INtfy«llf qt--" 114. qt- -1 - ANO Qt- '?' ANt> Ul •-3- THEN 2900 2910 qX-VAL <qt) iC« qX G06ub WW.J0Mk.3<4K> 2970 CIO aulNPVT ai.'nNat 1* tilana-o'int 2930 IF optX-2 TKN 299«*' 2940 fiEH ftava a paq* 2950 WINDOW SWAP 0.11CLS ?9f.O '.AVt nt.p.vta't. langth 
2970 O.B 29®0 W1NOOW UM- o. 11 GOTO 570 299<. NtH load a paq« 3000 WINDOW MP- O.liCLR 30l0 LOAD nt .at ar < 5020 CLSiWlNCO< SNAP 0.1 3030 •X-l9<tXiyXft|ih«top>l«4tX-liOO»NI 4̂30 »40 GOTO 570 SOSO fttart-toplIanqtN-I6OO1RETURN 
30*0 *tart-20000ilangth-|4400l IF ootX-2 THEN 11x1 3070 RE TuNN 
r-oeo CLS aitlNfUT ai.-Cntar th* «ir*t and la»t paqa* « 
aparatad t»v a ionaa'i4ir«t X,la*tX »9(. |F <|r*tX I OR 1 a*tX -V OR 4ir*tX -la*tX I H T N 

3IOO •»art-l040OMA00»l|r»tXil«n0th.<lafttX- fir fttX-n-l 
4 0 0 i I r n p t X - 2 I I * N l o o - * t a r t i p a g a » l ir«tX 3110 RETURN 3120 LOCATE -X.vXiffilNT CHRtlPCE) <h) 11 
3 1 3 0 K K I * 3 3 9 0 3140 :tX- I t Xi yX-l 3150 N-top«la4tX-l 3160 OOSUD 3430 3170 GOTO 570 "IOO MH *<rol 1 paga* "I9i> O.O 41 iPRIN' 41. "II Iron pr»*»r.l p«Q9",'2l !>«• paga lV,"}( continual* ?200 Qt-I»»ev«ilf q»-"' ON qtv ANO qt "7- AND «t -J- THEN 3200 32IO CLS 41 • qX*VAL I qt > 1 ON qX OOTO 3220.3?»0,S/0 322'*' CLS aiiPRINT 41 (PRINT ai,-PRESS SPACE TO COHl 
1NUE SCROLLING. -V.V OTHER MY TO 01 OP C» OlflPiAYtO PAGE." PRINT a2, *p«ga -|pagaXlG<KÎ > 34>. 324" OI-IWEVtllf q f " INN -74». 
3 2 3 0 IF qt-' - IKN 3260 ELM. Q5 allOOTO 35CK. 3260 pauaX-nagaX'11 IF oagaX-IO lf«N pagaX-l 
J27'1 top-IBt'V-IAOOapagaX 32tlo OOTO 32» <29>1 top-200Ca>i pagaX-1 iGOTO 3220 3500 N-top-1*41X -11 "X-la41Xl vX-liGOTO 5''.' 33IO «tabX<*)-HOOIO V»> 7320 WINDOW SWAP O.IICLS 
3330 FRINI ESC t o a t o p c a t a l o g i n g . ' 7340 ON frftC** GOSUF 35-K> 3530 CAt •-'<." ClfiMlNPOM -IMĴ  ".HGO'O 570 3370 I.IIX-81r1qn̂ X-72 T3flO RETUF-N 
' . - .On C R I M I c»«t./i I iCLS all I t t K l ' ei.-ant»r |*«t i*«n t ignt it«f<tfd Dv 
a C I « M *L laf tX.r 1 gntXi Cl t a I 3400 II laftx I OA rigNtX-no OR I•• tX -r 1 ghtX TH£n !T« 0 ELSE • < 741" .OVC Oal4ftX-9.0OlCK<AM 8*l»4tk-9.4o0.lin0V< nlV.- 1,0(>i oLhm 8»r 1 oNtX-l. 4 
342'* ftt lUWi 5470 Futt IV*..| ..-Sfc.l <top/254> - INT ctop- 254.)) 3440 PO•£ l99»y;.|NHtco-236i •43" LOCATE I.I "4f.« • C«L T-605* ••»/".' OOP-4to 
- 4 p . . R I IUCM 
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Holdfast Gems of Stradus Star Avengers Galaxia Music Composer 

the only choice 

Logo Database ZEN Assembler EASIVAT Home Budget 

An outstanding selection from Kuma's rapidly expanding range 
of Entertainment and Application Software for the Amstrad 
CPC464 Micro-computer. mmmm^mm^mm 

a _ a * r* i j J " Kuma Computers Ltd., 12 Horaaahoa Park, T 
V The Amstrad L r t 454 bxplored Horaaahoa Road, Pangbourna, Bark* RQ8 7JW. 
This superb book is designed to let every CPC464 user, at . | . please send fun catalogue on Amstrad CPC464 
whatever level, get the most from his computer. After an W products. 
introductory section on the special Basic features, the W 
book looks in depth at the excellent sound and graphic A Address 
facilities including: 0 Animation 0 Windows r(|r\ | 
0Character sets 0 Multitasking 03 Voice Times m Phone 

0 M/C routines for Basic 0 Use of Zen 0UseofO/S 
0 Sample programs - T r a d e Enquiries Phone 07357-4335 
Available from your nearest Amstrad CPC464 Stockist. • • mm ^m mm mm mm mm ^m • • • wm 



After eveiything 
thatk been said in 
praise of Amstrad's 
CPC464, is there 
anything to add? 
Plenty. 
The CPC464 is an enthusiast's dream 

come true. 
Fewapplicationsarebeyondits 

capabilities, with its sophisticated 
features, complete expansion bus con-
nector for sideways ROMs, serial inter-
faces, disk drives and modems. 

No wonder the press isin raptures 
over it. 

The CPC464 system. 

It comes complete and ready-to-go. 
Here's what you get for that incredibly 
low price. 

64 K of RAM (42K available), 32K of 
ROM, colour monitor or green screen 
VDU, typewriter style keyboard, 

CPC464 Computer 

PERIPHERALS, 

integral cassette data recorder and a 
very fast extended BASIC. 

The CPC464 offers you h igh resolu-
tion graphics, 80 column text display, 
up to 8 text windows plus a graphics 
window and a palette of 27 colours. 

Not to mention a 3-voice, 7-octave 
stereo output you can feed through 
a hi-fi amplifier and speakers. 

Now we think you'll agree, 
that's some system. 

Low cost disk drive. 

An inexpensive floppy disk system is 
available which includes CP/M * (givii 
you the option to access 3000 prov* 
programs) and LOGO with its fam< 
educational applications. 

Optional disk 
drive DDM 
including ink 
CP/M* and LOGO 

£199.56 

CPC464 green screen V D U (GT64) 



£239 
Computer complete with 
green screen VDU (GT64) 

Computer complete with 
colour monitor (CTM640) 

CPC464 
complete 

with 

monitor 
datacorder 

Printer port. 

The CPC464 has a built-in standard 
parallel printer interface which offers 
you the facility to provide permanent 
reference of program listings, letters, 
invoices, anything that requires 'hard 
copy'. 

AMSTRAD 

ficationandspeedloadrng capability. 
Which means even complex programs 
can be loaded quickly. 

A range of software is already 
available. And it's growing rapidly. 

Educational programs, business ap-
plications and arcade games are all 
designed to utilise the CPC464's im-
pressive graphics, sound and proces-
sing abilities. 

Amstrad Club Membership. 

Whether you're interested in com-
mercial applications or you're a games 
fanatic, you'll want to join the Club. 

Members enjoy immediate benefits 
like the privilege card, Club binder, 
regular magazine, competitions for 
valuable prizes and contact with other 
Amstrad users. 

0ptional80columndotmatrixprinterDMP-l operates 
at up to 50 characters per second. Combined with the 
CPC464, it offers a high performance text processing 
system for only £ 199.95. 

Joysticks. 
Power supply modulator. 

You can bring those arcade games 
stunningly to life with the optional joy-
stick controller which has a socket for a 
second stick. 

The optional power supply and mod-
ulator enables theCPC464tobecon-
nected to any home colour TV. 

AMSTRAD User 
O l L J k > 

CPC 464 
1 MEMBERSHIP NUMBER 

1 REGISTERED NAME 

|EXPS*YOATE 
| VH tUVtflXABU M K Ml UHHy<:r< OMllTIOSMOH 11 KMS(H 1V | 

B O O T S C O M E T D l x o n s 

M e n z i e s R U M B E L O W S 
WDOTHI-R 
COMPUTER 

STORKS 

n 
i 

Trade mark Ihtfiral Research 

AMSTRAD 
ONE GREAT IDEA AFTER ANOTHER 

I'd like to know more about the exciting CPC464 complete computer system. 

Please send literature right away. 

NAME YC3 

Amsoft. Fast growing software. j A D D R E S S 

The high quality software takes full 
advantage of the CPC464's high speci-

POSTCODK 
I 

I To: Amstrad Consumer Electronics pic. Brentwood House. 169 King's Road. 

I Brentwood. Essex CM 14 4EF. Tel: Brentwood (0277)228888. 



Figure 3. List of DMACTL and GRACTL 
options. 

G R A C T L L O C A T I O N 53277 
Poke No. Action 

1 enable miss i les 
2 enable players 
3 enable players + miss i les 

E.G. Poke 53277, 2 enables players. 
D M A C T L 

Add to the 
contents of 

DMACTL 
+ 4 
+ 8 
+ 12 
+ 16 

+ 0 (default) 

L O C A T I O N 559 

Action 
enable miss i les 
enable players 

enable players + miss i les 
enable s ingle resolution 
enable double resolution 

E.G. Poke 559, Peek (559) + 12 + 16 
enables players + miss i les in s ingle 
resolution. 
The default for D M A C T L , from power 
on or from sys tem reset is 34. 

% 

Figure 4. 
Namefs) 
H P O S P O 
( - 3 ) 

Other player/missile registers. 
Location(s) Purpose 

H P O S M O 
( - 3 ) 

Size PO 
( - 3 ) 
Size M 

C O L P M O 
( - 3 ) 

53248-51 

53252-55 

53256-59 

53260 

704-707 

Player 
horizontal 
Posit ion 
Registers 
Miss i le 
horizontal 
Position 
registers 
Player size 
Registers 
Miss i le size 
Register 
Player/missile 
Colour 
registers 

Figure 5. Priority Register. 
Prior location 623 
Priorities in this order 
PFO, PF1, PO-3, PF2-3, background — 8 
PFO-3, PO-3, background — 4 
P0-1, PFO-3, P2-3, background — 2 
PO-3, PFO-3, background — 1 
E.G. Poke 623,2 
PF = Playfield i.e. colours 0-3 
P = Player 0-3 

Figure 6. Collision Registers. 
Location Collision detection 
53248 M0 to playfield 
53249 M1 to playfield 
53250 M2 to playfield 
53251 M 3 to playfield 
53252 P0 to playfield 
53253 * P1 to playfield 
53254 P2 to playfield 
53255 P3 to playfield 
53256 M0 to player 
53257 M1 to player 
53258 M 2 to player 
53259 M3 to player 
53260 P0 to player 
53261 P1 to player 
53262 P2 to player 
53263 P3 to player 
53278 — H ITCLR — Poke with any 
to clear coll ision registers. 

Figure 7. 
P M S T A R T = S T A R T + (512 + (512BRES)) 
+ P L A Y E R (128+ (128"RES)) 
M S B = INT (PMSTART/256) 
L S B = P M S T R T - (MSB*256) 
F O R T = T O 6 
R E A D A.B 
P O K E A , M S B : P O K E B , L S B : N E X T T 
DATA 1562, 1561, 1569, 1568, 1580. 1579. 
1605, 1604, 1612, 1611, 1623, 1622 
R E T U R N 

Patrick Nevison helps 
your screen come alive 
with Atari animation 
ANIMATION WITH most personal computers is 

a time consuming and tedious process. To 

make a finely detailed image move across the 

screen involves the following process: 

• Look at the background ahead of the 
image and temporarily store the contents. 
• Erase the old image — draw in the back-
ground colour. 
• Draw the new image. 
• Restore the background at the previous 
image position. 
• Repeat from step 1. 

An example of this type of animation is 

given in listing 1. There has to be an easier 

and faster method. Machine code is one 

answer but is not easy to write or debug and 

one error can be catastrophic. Atari owners, 

among others, have a solution in hardware. 

Sprite, or as Atari call them player/missile 

graphics. A player is a graphic object which is 

shape and colour definable, and when moved 

over any background — playfield — image 

does not erase or alter it in any way. Type in 

listing 2 and see the same animation but using 

player graphics. In fact, there is a delay loop 

in listing 2 to make the two comparable. 

So, what do we have in Atari computers — 

four user-definable objects all of independent 

colour, independent shape, moving rapidly 

anywhere in any graphics mode without 

disturbing anything else. Sounds too good to 

be true. In fact, there are a few complications. 

Atari Basic is now showing its age against 

newer structured and more capable Basics. 

Specifically, as regards P/M graphics, there 

are no commands to deal with this type of 

animation in Atari Basic. Thus, all dealings 

with P/M are done with the immortally 

incomprehensible Peck and Poke. Never fear, 

although the details are tedious and time 

consuming — though well worth it for the 

displays they make — the principles arc quite 

straightforward. 

As Atari Basic does not recognise P/M 

graphics, we must cordon off an area of 

memory to hold all o f the data, so that Basic 

does not corrupt the information. The high 

end of memory is ideal for this and location 

106 contains the number of "pages" — 256 

bytes to a page — free at any one time. In 

changing the contents of location 106 we fool 

the computer into thinking it has less memory 

than is actually there, thus providing a safe 

place to store all of the P/M data. 

Players are all eight bits — dots, pixels, 

whatever — wide, but can come in two 

heights. They are up to 128 bits high — 

double resolution — or up to 256 bits high — 

single resolution. There are swings and 

roundabouts in choosing which type you will 

ATARI 
Listing 1. 
10 REM U S 1 I 

20 «** • »< ICS 7 M 6 

JO FOB T»l TO >00 

3 9 Hf.M WOK i r * c * 

40 COl OA 1 

SO PLOT T .SO lCMMTO T.3 ,30iDMANT0 I « 6 . J l . t W N 

TO T-1 ,31 

4 0 OWWIO T- l , 32 iC«AMT0 T , I 2 l P t O T l . 2 , 3 2 i D F « M 

TO T-3 ,32 

70 PLOT T«3 ,37 lDR**n t J T«6 , 32 tORMt tO T<6,33|0R 
MfTO T - l , 3 3 l H V W T O T-1 ,34 

00 PLOT T » l . 3 4 i B W » m > T«4 ,34 iPUJT T « 6 , 3 4 i t W W 

TO T » 6 , 3 3 i O W * I O T » 3 , 3 3 

90 PLOT T , 33 lCMNTO T - l , J S l W W H I O T - l . M l O R A M 

TO T»4 , 36 lDWWT0 T»3.J7 lCW*MT0 T . J 7 

100 «N OV.U 
110 C O U * 0 

120 PlOT T .SO iCMMTO T«S.30it*U>NTD T«4 ,31 tDRA 

KTO T-1 ,31 

130 DRANTO T-1.321 C o * tO T,32|PL0T T«2 ,37 i0 f tA 

NTO T * 3 , 3 2 

140 »V0T T . 5 , 3 2 l B W N T O T » 6 , 3 ? i 0 « A N I 0 T ' f c . S J lO 

RANTO T - I , 3 3 l B R « T 0 T-1 ,34 

150 PLOT T* l , 34 iCWS«TO t . 4 , 3 4 I P L O T T « 6 , 3 4 i C «A 

NTO U 6 , » i M M < r o T . 3 . 3 3 

160 FVOT T , J 3 l W W « l D T-l .JSiOHAMTO T - l , » i C « A 

WTO I * 6 , 3 6 l » W I 0 T . 3 , J 7 l CRANIO T .37 

170 NTHT T 

1 DO COTO S O l W M I OOP TNUt i l lH Y 

emit IIIW r* IAU 
H»CU D U11U ? ? 

m j m 

pueruinw 9T) 

funwrwH (WJ 

230 FOB O - l TO 3 0 l » * I I 0 

260 »C»T 1 

7TO GOTO 200 

•I* •»* 

•'£0i— .m 

Listing 3. 

Listing 2. 

Figure 1. Player 
missile memory 
map. 

10 REM L IST 2 

2 0 A = f E E K U 0 6 l - 4 s P < * l 1 0 6 , A i G F W H I C S 2 M 6 i B f N 

SET Aaiet p/n mE« 
JO mSTART-rt t236 

40 P£n CLC/W P I ATTJI o 

30 5 T « U - m i » W r » 3 J 2 

40 r c * l - t f I A * t TO START*120.POM I . O i N T I t T 

70 R£M H I I M F1ATCR 
00 I C R T-CTART.JO TO 6 T « T » J 0 » 7 

90 W J O N 

100 P W I T ,N 

110 W7!! I 
120 DATA 1 2 6 , } » , 2 I 9 . 2 3 3 , 1 8 ? , 1 9 5 , 2 S 5 . I 7 6 

130 M l M l r w S E 

140 POKE 5 4 2 7 9 , A 

130 REM 9ET CrVCt l 

140 POKi: 5 3 9 , 4 7 

I / O R tH 3 IT WWCTL 

100 POM 3 3 2 7 7 , 2 

ITO Hi;n SCI PLAYCT o caomv 
200 P O X 7 0 » , 14 

210 WH KAYtP 0 
220 FOH T-70 TO 190 

230 POM: 3 5 2 4 8 , T 

240 REN WlAr-a.0M IT COM 

0 » * n L IST 3 

9 « N SET ASIDC IK MJH r t l I W U 

10 P « 3 £ S - « t » ; < 1 0 4 > - 4 l P » I l 0 6 , P « * S i b W m c « l 

J 
11 *VH 732 ,11 REM U R N Off O R S O R 

19 (EM CflLC START ADOR.FOR FTI TABLE 

20 PNTABLE=PASESt2S!> 

29 « H 3T«»T AOCR. PUlYTR O 

JO S IFRT-PHTABLEOI2 

39 CLEAR « .AYI :H O m C A 

40 FOR T-5TAWT TO S T W I ' S W l P C P I T . O l W X l I 

49 REN M K T PO!W. l \ A r t « 0 

30 VCRI-SO 

y « X « A 0 P l A W M C O N . 10 IA4LI 

60 FOR T-9TABI.VI. l l t TO ST««T.V*RT.7|R£A0 AiPO 

IE T.AiKIT 1 
4 9 « M KAY I . I . IMAM. M I A 

70 EWTA 1 2 6 , 2 3 5 , 2 1 9 , 2 5 5 , 1 8 9 . 1 9 5 . 2 5 3 . 1 2 6 

89 m SET UP MCMWOUNP 

9 0 CO-OP UFT.0T J 2 . 2 i D W W T 0 3 2 . 2 0 

100 COLOR 2 i P U H 22 . 2 IDWWTO 2 2 , 2 0 

110 COLOR 3IPL0T 12 .2 i t »WNTO 1 2 . 2 0 

119 * N M I n w v n 

L » P » S 54279,PAOES 
129 M M « T WWCTL 

130 F tKE 3 3 9 , 4 6 

139 K M SET ORBCTV 

140 PCME 3 3 2 7 7 , 2 

149 F£>1 PLAYER 0 CX*(*f> 

150 K » I 7 0 4 , 1 4 

159 fCTI SE I HORIICNTAL TOITICN 

160 l*CBP<V5324a 
169 f * n « T PRIORITY 

170 P C M 6 2 3 , 4 

179 M X NOVt FVAYCRKMOC CO .L I8 IONO 

100 » C * T-190 TO 4 0 STEP - I 

190 « * • MT06PO.T 

200 7 'COLL IS ION ' | K ! X < 5 5 7 3 2 ) 

209 HOI W S f T USING HITCLR 

210 P C M 3 3 7 7 8 , 1 

220 NEXT T 

2 2 9 BEN LOOP FMOLESSLV 

230 8010 180 

Listing 4. 
O ROT L IST ING 4 I'M VO» ! W « U T I « 

10 0 0 ( U i 2 5 I 5 0 l N W I N , I A H SO>T W3JTIIC 

20 P « E I 0 6 , 6 0 i ( W M BTStTM FOR T44LE 
30 7 M- iPOKL 732 . 1 I PCK E 7 l 0 . 6 i W t t W . O i H D I 

C U M SCREEN 

(continued on page 131) 
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use. Double resolution uses less memory — 
I K in total for all four players — and is faster 
to animate, but its resolution or image quality 
is poorer. 

The single resolution players use 2 K of 
memory, are slower to move out have a better 
quality image. For the sake of argument, I will 
discuss double resolution and point out where 
details differ between the two types. So, we 
need to set aside I K of memory for the player 
missile table. Th i s I K is equal to four pages of 
memory — 4 x 256 = 1024 = I K — hence: 
A = PEEK(106)-4 : P O K E 106.A ( - 8 for s ingle 

resolution) > 
will "h ide" our P / M table from Basic. W e 
then must tell the computer, actually the 
Antic video chip, exactly where in memory 
our table is located. Location 54279 is called 
the Player Miss i le Base Address Register — 
PMBase. Us ing our previously defined 
variable A, give the instruction, 

P O K E 54279.A 

This is in fact just the start address of the 
table, and figure 1 shows how each of the 
players and missiles are located in the table. 
You will notice that the Player areas do not 
start until half way down the table. The first 
384 bytes — 768 for single resolution — arc 
unused, but can make a valuable place for 
storing machine code routines or tables of data 
as Basic leaves all areas above P M B a s c 
untouched. 

LINE 2 

\N IM AT ION 
Locations 384-512 in the table are the 

Missile definitions. The next step after 
making your table secure is to clear the areas 
to be used. O n many computers, when you 
turn them on much of the memory is filled 
with random numbers. 

Th i s will affect the Player image and so they 
must be cleared. You do not need to clear all 
of the tabic, just the parts you are going to 
use. For example, i f you are only going to use 
the first 2 players, the instructions would read 
something like, 

F O R T = A*256 + 512 TO 
A*256 + 768 
P O K E T.O 
N E X T T 

The definition of the player's image is 
perhaps the most difficult part to grasp 
straight away, but is crucial to fully exploiting 
player/missile animation. Examine figure 2 
which gives a simple Player definition. All 
players are eight bits wide and I have made 
this one eight bits high. The definition runs 
from top to bottom. Each horizontal line — 
eight bits wide always — has its " o n " bits 
coloured. 

These bits are then added up from left to 
right according to the Binary number system. 
So each horizontal " s l ice" of the definition 
ends up having a number to define it. Each of 
these bytes is then Poked into the relevant 

scction in the P / M table. These "bit maps" 
have to be positioned in cach scction 
according to the vertical position on the T V . 

I f you put the definition at the start of the 
section of the tabic, the image will appear at 
the very top of the T V screen. Place your 
definition in the centre of the table and it will 
appear in the centre of the screcn, and so on. 

As an example. I f the beginning of Player 0 
section of the table in memory is given by the 
variable S T A R T , and we want to place the 
image 10 dots from the top of the screen, we 
would have 

FOR T = S T A R T + 10 TO S T A R T + 1 0 + 7 
R E A D N 
P O K E T.N 
NEXT N 
DATA 126.255,219,255,189.195.255,126 

The players can be placed, or moved about 
anywhere within their own section, and this is 
how vertical motion is achieved, but it is up to 
the programmer to make sure that they do not 
move into another player's area. Horizontal 
motion is very much easier. Each player has a 
Horizontal Position Register — H P O S P O to 
H P O S P 3 . T o move Player 0 from left to 
right, simply increase the number in location 
53248.53249-51 to covcr the other players. 
The colours of the players and missiles are 
read from 704-707. The colours follow the 
standard Atari colour numbers: 

P O K E 7 0 4 . C O L O U R - 1 6+ L U M I N A N C E 

0 where Colour • 0 to 15 and Luminance 
to 15. 

Each player also has a Size register 
(53256-59). 0 = Normal width, 1 = Double 
width and 3 = Quadruple width. Experiment 
with this to see its effect. 

The missiles mentioned before behave in 
most rcspccts like miniature players. They arc 
only two bits wide. They have their own 
horizontal position registers, but take the 
colour of their associated player, and have 
only one size register, making all four missiles 
the same width. 

When using P M graphics, one drawback is 
l that the Antic video chip "steals" time from 

the main 6502 chip to move and display them. 
Th i s means that when P / M arc in use all other 
functions will slow down slightly. Conse-
quently, Atari has made the use of P / M 
optional. T w o auxiliary registers arc used to 
switch P / M graphics on and off. Graphics 
Control Register - G R A C T L Y - and Direct 
M e m o r y Access Cont ro l Register — 
D M A C T L . These must be enabled before 
P / M can be used. A list of the various Pokes 
and their cfTcct arc given in figure 3. A 
summary of the other P / M Registers is given 
in figure 4. 

i (continued on page 131) 

129 YOUR COMPUTER. NOVEMBER 1984 



Amstrod version 

win 

colc 

^ WATCH OUT~ 

FOJ? 0 W NEW 
PACKAGING AND 

CATALOGUE/T\ 

r M I C R O P O W E R LTD.. 
N O R T H W O O D H O U S E . N O R T H STREET. 

L E E D S LS7 2 A A T E L (0532) 458800 
SELECT fVf. BRANCHES OF BOOTS CO-OP 

MENSES W. H SMITH. WOOLWORJHS ANO All 
GOOD DEALERS 

L A U T H O R S ! W E P A Y 2 0 % ROYALT IES ! 



(continued from page 129) 
One o f the most useful qualities that P / M 

graphics offers to games programmers is that 
of automatic "collision detection". Collision 
is the name given when any player or missile 
occupies the same position on the screen as 
any other Player, Missi le or any of the screen 
colours — playfield. When a collision occurs 
the computer automatical ly sets the 
appropriate register and all the programmer 
has to do is Peek that register to see if the 
collision has occurred. 

Listing 3 shows this collision detection at 
work by moving player 0 across 3 vertical1 

lines drawn in different colours. The text 
window shows the state o f the collision 
detection register. Also shown in this program 
is another very powerful P / M technique 
known as Priority. 

Priority means that when a Player and 
another object collide — either another player, 
missile or playfield colour — it will appeal to 
pass either behind of or in front of the other 
objcct. Used properly this can make a very 
attractive tool. A list of some of the priority 
settings is given in figure 5. Figure 6 gives all 
of the Collision Detection Registers. The 
register you are scanning may give one of 
several values, depending on which objcct 
your player has collided with. 

For Example, location 53252 — P O to 
playficld — is the register displayed in the text 
window in listing 3, and depending which 
coloured bar the player is in contact with the 
register will contain a different value. A 
complete list of all possible collisions of 
players, missiles and playfield colours is too 
long to publish here, but experiment yourself 
and you will find that perhaps you only need 
to use a couple of registers depending on what 
program you arc using them in. When a 
collision has occurcd all collision registers 
have to be reset by Poking anv number into 
H I T C L R location 53278. 

Just a word on the difference between T V 
sets. Al l T V s are subject to a thing called 
Overscan. T h i s means that all T V pictures arc 

not centred perfectly — particularly among 
the cheaper makes — and is the reason why all 
computers designed to be used with T V s and 
not exclusively monitors have a border around 
the scrcen. Player Missi le graphics are not 
restricted to the main screen area and can go 
beyond the border. 

Th i s means that of all the combinations of 
the horizontal registers only the positions 
40-190 will be visible on the screen. Take care 
that if you arc writing software that will be 
used by other people on differing screens, not 
to use the areas of screen beyond the normal 
borders for playficld graphics or text, for if 
their T V is different from yours, they may 
miss the images off to one side of their scrccn. 
Happily, a good use can be put to Over-
scanning. 

I f you execute any Graphics instructions 
after setting up your P / M graphics you will 
have to reset PMBase , G R A C T L and 
D M A C T L . T h i s only takes a very short time, 
but can cause an annoying "f l icker" from any 
player or Missi le on the scrccn. Th i s is solved 
by setting the Horizontal positions of the 
players and missiles so that they are off the 
visible screen area while you reset Graphics 
modes and the auxiliary registers. 

Only one problem remains to speed P / M 
animation from basic vertical movement. T o 
animate vertically wc need to move the whole 
bit map of the player or missile higher — 
down the screen — or lower — up the scrccn 
— within its relevant section in the Player 
Missile table. 

A machine-code subroutine is the only way 
of achieving this speed. Such a routine is 
listing 4. Th i s can be integrated into your own 
programs, and movement is achieved by 
passing variables through a U S R command. 

Finally, listing 5 gives a player editor 
program. Th i s allows you to design a player 
up to 20 bits high using a joystick in port 1. 
Colour, resolution — single or double — and 
width are all changeable from the function 
keys, allowing you to sec exactly how the 
player will look on the screen. Data from the 

image is given to include in your own 
program. Instructions are in the program. 

Listing 4 is only equipped to deal with one 
player at a time. Embedded in the routine is 
an address which assumes that the player 
scction of the table starts at 15872. Th i s is 
equivalent to the highest place in memory that 
a 16K machine can place a double resolution 
player 0. T o accommodate a different player 
and/or a different amount of R A M , 12 
numbers have to be changcd. 

Add the short Basic routine below to your 
program and call this routine whenever you 
wish to change the player that you are moving 
vertically. Three variables need to be passed 
on to the routine. Start being the beginning of 
the entire P / M table in memory. Player being 
the player number you wish to use — 0, 1,2 
or 3. Res is 0 for double resolution and 1 for 
single. The routine can be placed anywhere in 
your program and called by a Gosub 
command, and ending the routine with a 
Return command — sec figure 7. 

There are two places to call the machine-
code routine from. 
T o move down the screen (up in memory) call 

A = USR(1536,LENGTH,HE IGHT,SPEED) 
T o move up the screen (down in memory) call 
A = USR(1588, L E N G T H . HE IGHT, S P E E D ) 

The three variables Length, Height and 
Speed must be updated by the user's Basic 
program. 

Length is the number o f bytes in the player 
definition. 

Height is the number o f bytes offset from 
the start of the players section in the table, to 
the actual start of the player. 

Speed is the number of points or spaces to 
move the player up or down in any one call. 
Length and Speed will probably remain 
constant throughout a program, though they 
need not. But every time a vertical move is 
made, the Height variable must be updated. 

A = U S R (1536, L E N G T H , HE IGHT , 
SPEED) : H E I G H T = H E I G H T + S P E E D 
or A = U S R (1588, L E N G T H , HE IGHT , 
SPEED) : H E I G H T = H E I G H T - S P E E D 

(listing 4 continued from page 129) 
53 PUSITICM O . I O J ? 'INSERT JOYSTIOt INTO W 

! -»"» ' - i f P l A W l ? ' - D O * 
* 0 ST«RT»60 I236 IP&^T««T«512 
30 FOR T-PO 10 PO*I28|POKE T . O t l C I I I l W X O X 
m PI A V I * 0 M l * 
60 tCIWfT'lOlfHXDOilCHBTH'* 
63 RESTORE •*> 
to I OK T-*C-MUCWt 10 « W € I ! H I . I 
80 WAD A iPWX T , A i l C I I TiKEM O C M « H A V E * 0 
90 DATA 1 2 6 . 2 3 5 . 2 1 9 . 7 9 5 . 1 8 9 , 1 9 5 . 2 5 0 , 1 7 6 
100 K M M 7 M . 8 T A R T / 2 3 6 
110 P ® X 3 3 7 7 7 , 2 
120 PCM 5 5 9 , 4 ? 
1 ) 0 K M 3 3 2 4 8 , 1 0 0 
140 P W t 704 .14 
130 A - $ l | C X ( 0 > l I F A - 1 3 t H H 130 
160 IF A- i * I M M A - t w u i w 6 , t t : w t w . n l a ' T . s r t 
CD) iK l®<T .«< IGHT»SPtE O 
170 IF A-14 I U N A-USHU308, lXM>TM,»« l<MT,SPt 
CO) HCKMT-MICMT-SPEED 
100 H M I U C W O . O i » • • « ! ( ! « ! ' | I OKI | • ' 16010 
130 
23130 M X DATA FUR P/M VERT MOVE ROUTINE 
2S151 REM £ \ € F » OCOMMCE OF 0 , 6 2 IS T K « « 
ESS OF K A 1 E X O SECTION OF THE TAH.E 
25132 REM SI lCE 62123640-1567? 
23133 R t C K M 23160 
23130 FOR T -1336 TO t630iREAD A i P t M T .AUCJT 

T 
23160 DATA 1 0 4 . 1 0 4 . 1 0 4 , 1 3 3 . 2 0 3 . 1 0 4 . 1 0 4 , 1 3 3 , 2 0 
4 , 1 0 4 , 1 0 4 , 1 3 3 . 2 0 0 , 1 6 3 , 2 0 4 , 2 4 , 1 0 1 , 2 0 3 . 1 3 3 , 2 0 4 , 
198,204 
23161 DATA 1 6 4 . 2 0 4 , 1 8 3 
23162 DATA 0 , 6 2 
25163 DATA 1 3 3 , 2 0 6 . 1 6 9 , 0 , 1 3 3 
25164 DATA 0 , 6 2 
23163 DATA 1 6 3 , 2 0 6 , I 6 6 , 2 0 3 , 7 0 0 , 2 0 2 , ? c e , 2 a 2 , 1 3 
3 
25166 DATA 0 , 6 2 
23167 OftTA 1 9 8 , 2 0 4 , 1 * 1 1 , 2 0 3 , 7 0 « . 2 7 7 , « 6 
23160 DATA 1 0 4 , 1 0 4 , 1 0 4 , 1 3 3 , 2 0 3 , 1 0 4 , 1 0 4 , 1 3 3 , 2 0 
4 , 1 0 4 , 1 0 4 . I S 3 . 7 W , 164 ,704 , IOQ 
23169 DATA 0 , 6 2 
23170 DATA 1 3 3 , 2 0 6 . 1 6 9 , 0 , 1 3 3 
25171 DATA 0 , 6 2 
23172 M I A 1 6 3 , 2 0 6 , 1 6 6 , 2 0 3 , 1 3 6 , 2 0 2 . 2 C S . 2 3 2 , 1 5 
3 
23173 OATA 0 , 6 2 

23174 OATA 2 3 0 , 2 0 4 , 1 9 8 , 2 0 3 , 2 0 0 , 2 2 7 . 9 6 
23175 « T \ * » N 

Listing 5. 
10 ROI M I I I I I I I M I I I I M I I I I I I I I 
20 « M I I ATMt l SPRITE CD IT OR I I 
30 REM I I I C l 1983 PAT I C V I t K M I 
40 REM l l l l l l l l l l l l l l l l l l l l l l l l l 
30 COSLC lOOOOtRCH SET I ? VMMAMXS 
60 80SU8 IlOOOiAEM CAAH S C R E D H B I T W 
70 P t M 3 3 2 4 6 , 1 0 
100 REM > * I N EDITOR LOOP 
100 POSITION C a . O i ? " I P 0 6 I T I C K 24 ,R0N|7 " 
110 S T « S T i a c i 0 > l S 6 ° S T R i e ( 0 ) 
120 IF ST. 15 MO BG-I TtCH W i K X SOTO 9C«M 
CCMSOU. a r t 
130 0310 300 iR tM JOYSTICK EDI TINS 
200 < X M - m x < 3 3 2 7 9 l i i r CON-7 OR COM-6 10 
OiREM 9C COOCL £ ttV PRESSED 
200 POSITION 2,221-7 -JUST A SEOCND..*|006U8 I 
30001 RIM ITOAtE P l O A I I 
210 IF COfZ T>CN K M 5 3 2 4 8 , I 8 0 I 8 0 S L * 20000 i 
K M OP IICW MASSED GOTO VIEH MEHJ 
220 IF CCK<>3 T I C * IOOIREM NOT SELECT 
230 7 • ) - ! ? • PLAYER OATA BYTE M j M T R -
240 FOR TO 2 0 | 7 • '|«6C<PMDAT»<T 
, » » , • * | T 
230 NCIT T 
260 7 i » • P R U S B P K X 10 RTLLWN TO ID !T O R " I 
270 K M 764 ,255 
7V) IF P H X ( 7 6 4 > . 2 9 3 THIN M O 
290 eOStb 11000)6010 100 
300 I W JCTSTICX EDITING 
310 IF ST«3 OR ST-6 OR ST-9 OR ST-10 I t CN 100 
315 IF 9 0 - 0 I K N 400 
320 POSIIICM ca.,01? • *IP06ITIQN 24,R0NI7 • 

330 IF S t - 1 4 TMLN R 0 * - K M - l . c m » K 3 > 
340 I I ST-13 BOW«JIMI-IRON>2O> 
330 IF ST-11 T « N C0L-C0L- | .<C0L<J8> 
360 IF ST-7 T U X C O L - O X . I - I C O . > 3 3 1 
370 POSITION COL.Ol? " i P O S I T I O N 24 .R0M|7 • • 
380 OOTO 100 
400 REM F I U O X S C * 
410 LOCATE COL,ROW,DOTl IF DOT-160 THEM FC6IT I 
CM CCL.ftCM!? * - i 8 0 8 1 * 1600010010 lOOiKtM IMA 
* OOT " W BIT I W 

4 2 0 LOCATE C C L . H O N . O O T I I F T O T - 3 2 TTCM P O S I T I O 
N C O L , M X I ' • - I G O A J B 1 7 0 0 0 1 SOTO I CO I REM F I L L 

OCT CM B I T RM> 
IOOOO K M SET UP VW«1ABLE6 
I O O I O N W « - * 4 I P A C E I 0 6 . R W « I GRAPHICS O I P O 
KE 7 L 0 , 0 L P 0 K I 7 3 2 , 1 
1 0 0 1 3 P O S I T I C M I 2 , 1 2 | 7 • I N I T I A L I S I N G . . 
1 0 0 2 0 D I M F T Q A T « ( 2 3 > l C a - 7 7 I L O * - 2 
10030 DIM P IH I1601 i P t t * - * • | f t W < l 9 t ) < > * * i P t M < 2 

10040 GOSUS 130001 REM QtAMX P M TO PW0AT4 
10050 * > 0 . i e O i C a L P O - 3 4 i R f » - l 
10060 a - J i L W - I O i S l r t - O 
10070 VM.0MCT l«P£EXI539> .e« l f lES I16~ l6> 
10060 GOSUB 15000iREM SET I P PM DISPLAY 
10200 a : TURN 

11000 F£7I a w SCREEN SET I P B i t MAP 

11005 ' - l - i K M 7 1 0 , 0 
11010 K M B2,23 lP0KE «3,2A>POS|TI(BI 2 3 , 2 l ? * 
OI070304000607CS0910I1121314131617161920*1 |P0 
W C 7 . ? i K M 8 3 . 3 9 
11020 POSITION 2,Ut if *«PR|T f ( D I T O R ' l ? | 7 
•JOfSTICX CONTROLS-
11030 7 , 7 ' - i f CURSOR':? --OOMI CUWOR' : " ' 
LEFT ' -RIOHI CURSCR' 
1 1 0 3 3 ? 1 7 " - F I L L / E R A 6 E CLFSOR ' 
1 1 0 4 0 7 , 7 , 7 ' O P T K M - V I I M I T H J ' I ? | 7 ' 9 E L 
E C I - C I S T O A T A -
11000 PC61T10N 2 7 . 1 1 7 ' 76343710* 
11060 K M 82,27 iPCKi . B3 ,34 |P0SIT ION 2 7 . 2 | 7 P 
• H i l - O t t 8 2 , 2 i P W l 6 3 , 4 0 
11070 M I U W 
13000 ACM UMVCRT M i l TO m OATA AAO POKE TO 
PM TA8LC 
13010 FOR T«J 10 19 
13020 PICOLWT'O I RESTORE I J I O O K O . M - l IU 8 
13030 m A 0 A : IF m » ( I I S ' N , I I 8 ^ I 1 > * * THEM PIC 
X W L - P M C O L K T - A 

1 3 O 4 0 M C I I N 
1305® • • M O A I K T . J . 
1 3 0 6 0 W I T T 
1 3 0 7 0 MET1MN 

13100 OATA 1 7 8 . 6 4 , 3 2 , 1 6 , 8 . 4 , 2 , t 
13000 I M K U P M I DIQPLAT 
15000 FOR T - P T » A a f l 2 3 6 M 5 l » « M « » - l l l 3 l 2 ) ) TO 
n > R 8 E I 7 3 6 * l 6 4 0 » ( « S - l l M O ) l i r O C E T.OiNEXT T 

13010 FOR T - l TO 20 

13020 P t M P n 8 A S E l ? S 6 . ( 5 7 6 . l < I C S - l > l 3 7 6 > ) « T , A 
9C(PfCMT«(T,T>) 

15030 t« ) IT T 
15040 POKE 34279,F9®AflEIStfM TELL «MTIC 
15060 POCK 3 3 9 , V « U M C n . i W M TILL OMACTL 
15060 POKE 3 3 2 7 7 , 2 i REM TELL 6RACTV 
1 SOTO POM 704, COLPOi PCM CCL. OUR 
I3<e0 POKE 33248,HPOiREM K 3 R I I P06. 
15090 RETURN 

16000 REM » « A H POINT I N I9W 
16010 PM4IC0L-26 . << IO»-7 l M ) ,C0L -26*< IR0W-2 I I 
• »>- * "IFOR T - l TO I 0 | * I T T i n t UPW 
17000 M M F I L L POINT I N PTH 
17010 P fw lC0L-26«< (ROP-7 I I8 ) ,C0L -76*< I R 0 » - 7 > I 
8 1 ) - ' «|F0R T - l TO I O I I C I T TiPETURN 
70000 REM VIEM MAIN SUB LOOP 
20010 7 m ) ' l f • V I I N 0P1 I W i ' 'PRESS START TO 

RETUIN TO EDITOR-
20020 7 , ? , ? ' J C Y S T I O CONTROLS"17 i 7 ' - ( * C 
OLOUR'i? --LONER C O L O * ' 
20030 7 • -DEC.LUHIMWCE- I7 • - I N C . L U M I N A K I ' 700*0 7 i ? 17 • O P T I O » - « | r t ' O E L F C I « U O . U T 
IW* 
JOOOO 7 | 7 17 ' a * R £ X I COLOLH NO. * | C 0 L P 0 | 7 
• a j H C M T t l i t - | S i ; t l 7 *CLI<MNT RUOLU 
H O N • 
20033 806U8 13000 
20060 ST-STICXIO) l I F ST -13 T » « 20200 
20070 IF 8 T - 1 4 1ICX C L H X * l - i a > l 4 > 
20080 IF 5 1 - 1 3 THEN 0 . * 0 . - I * ( C L < 1 I 
20090 IF 8 T - I I TMEN LMHJ1-1» ILM< I ) 
20100 I F ST-7 TMEN l t 6 < M . | - a M > l 4 ) 
20110 C 0 L P 0 - a . l l 6 H J t i K M 704.C0LP0 
20120 POBITION 2 2 . 1 7 | 7 C O K > | * * 
20130 FOR T - l TO S O i l C I T T 
20140 SOTO 20060 

20200 CCM^EEK<S3279 I I IF C06 .7 T > « 20060 
20210 IF C0MO3 T>CM 20300 
20220 IF 8 I Z E - 3 TMEN SI<E<0 i60T0 20290 
20230 IF S I Z E - I THEN S l / f - J i t W I O 20290 
20240 IF S I t t - 0 T>CM S I Z E « l l 8 0 T 0 20290 
20290 PCM 33236 ,S I?E iPOSIT ION 2 2 , I 8 | 7 S l « | « 

••FOR T - l TO SOiNEIT TiSOTO 20060 
20300 IF COW-6 ' • « * P * M 33348 , IO18OTO 60 
JO3I0 IF CCM<>3 TMEN 20060 
70320 IF RTS- I TM1* l« W i W C O r V C I L - V r t m W T L 
•1618010 20340 
70340 V * L 0 f « C T L - Y * . D M C T L - I 6 i R E & . l 
20340 POBITION 2 2 , I 9 i I F RES-1 T>TM 7 'D0U6L1 

2 W S 0 IF RE8-2 THEN 7 ' S I M L E " 
20360 SCeUB 150001 GOTO 7 0 0 * 0 
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BARGAINS GALORE 

MICROMARKET 
WEMBLEY CONFERENCE CENTRE NOV. 10TH & 11TH 

Here's your chance to sweep up all your Microcomputer needs before Christmas, 
All leading makes of Micro including: at London's first ever Micro Market. 

* Thousands of Hardware & 
Software Bargains! 

* Competitions and Prizes 
* Win a Personal Computer! 
* Bring & Buy Swap Shop! 
* Free Computer advice at our 

Computer Surgery 

* BBC 
* Commodore 
* Apple 
* Spectrum 
* QL 
* Oric 
* Printers 

* Peripherals 
* Joy Sticks 
* DIY Robots 
* Modems 

OPEN 10am-6pm Sat. November 10th 
10am-4pm Sun. November 11th 

Adults £1.50 Under 14's 75p. 
Including FREE 
SHOW GUIDE 

ENFIELD HOUSE 
SWARDESTON 
NORWICH 
NORFOLK 

M f ^ ] J M 
• .2 ISC V,Y(**\ 

JUL- AA" i2 v M w 

c t m m c £ 9 . 9 5 

U1G1TAI. CIRCUIT DESIGNRt. Electronics allows you to draw your «ircui; 
diagram on sireen using standard s>iti»ls for logic gates. transistors, 
resistors. capacitors, di^cs. iriac-.:, diodes, tic, tic... Synbols can be 
rotated, wiring intc reontxeted or Crossed evtr as required. «>ice ccoplctc 
the c caput cr will 'powcf up' ycnir circuit - high voltaft* levels turn red, 
low levela turn #rcc n. Circuit? can be de-activated, nodi£led and 
rt -nil Ivated until they fvarx11im an required, nil without. toexhing a 
soldering iron! Part completed c frClittP may Ix wwd for future wwk ard 
displays can he sent lo llu printer. All components arc tully Interactive 
I.e. they can change the state of sections previously delivered In the 
sequen:e - even oscll lotors can be seen oscillating. Warning is given of 
short-circuits. (57 defined graphics are employed) 

€ 1 4 . 9 5 
UN&t K£lUQRK ANALYSER. Gviracterlattcs of cer l̂etc netwrks, Inc luditv. 
sub-circuits, arc entered. The coapJtcr perforaa cither tin*. or fiequtney 
denain analyses, presenting the <*itj.-ut data In any of a choice of foros, 
both gr-sphical and written. Ihe progrip detects the presence of a printer 
and. if conrcetcd, can produce detaile« graphic*I displays by print ing 
lengthways along the paper. Rappily deals with hl^ily catpltx networks -
the instruction hook provides luncrcus cxr<fnplc8 using transistors. l.C.s, 
hundpSM filters, op anpx. etc, etc... An Invaluable tool for both 
profef.»lepal and .XT.itcur dcsl>y*rs. 

48 K SPECTRUM 

DOT MATRIX 

Epson R X 8 0 

£219 

colour MONITORS 

Epson 

R X 8 0 F/T 

£255 
inc VAT 

^ r 
Epson R X 8 0 \ ^ / £190.43 • VAT £219 
Epson R X 8 0 F/T £221.74 • VAT £255 
Epson FX80 £329.57 • VAT £379 
Epson F X 1 0 0 £511.30 • VAT £588 
KDC FT 5 0 0 1 £203.48 • VAT £234 
M a n n e s m a n Tally M T B 0 £ 195.85 * VAT £225 
Canon PW 1 0 8 0 A £277.39 • VAT E319 
Stat Del ta 10 £317.39 • VAT £365 
I w i t h Serial Paral lel IF 8K B u f f e t ) 
R S 2 3 2 In ter faces f r o m £26.09 • VAT £30 
Pr imer Cables £10.43 • VAT £12 

0AISYWHEEL 

MicroVitec 

1451 /QL 

£255 
inc. VAT 

JUKI 
6100 

Amstred C T M 6 4 0 
Vicicnntec 1431 
1431 (RGB.PAL,1 AUDIO) 
Kaga Vrt icn EX 
JVC 1302-1 IQI18BCI 
M i n o r i t e 1451 ,01 
W.iciomtec 1451 
1451 tRG8 'PAUAU0ID) 
Ka?a Vision II 
JVC 1302 2 (Ot 'BBCl 
M lc i cw tee 1441 
Ka$a Vrt ion III 

£146.96 
£169.57 
£195 65 
£186.96 
£169.57 
£221.74 
£239.14 
£295.65 
£234.78 
£22000 
£433.91 
£321.74 

VAT £169 
VAT £195 
VAT £225 
VAT £215 
VAT £195 
VAT £255 
VAT £275 
VAT £340 
VAT £270 
VAT £253 
VAT £499 
VAT £370 

mono MONITORS 

Amsttad GT64 £ 6 0 . 0 0 
Sanyo D M 2 1 1 2 (15 M H j ) £65.22 
Stnro DM8112CX 118 MIUI) £89.57 • 

£375 
inc VAT 

I S l 18 118 M H j l 
; S i 20 I r w n t l 80 cull 

Tcco w i t h Zoom 

£53.91 
£63.48 

£91.30 • 

• VAT £69 
• VAT £75 

VAT £99 
• VAT £62 
• VAT £73 
VAT £105 

J U K I 6 1 0 0 
Daisy S tep 2 0 0 0 

£326.09 
£216.52 

• VAT £375 
• VAT £249 

PROCESSORS 

8 B C Mode l B £320.87 * VAT £369* 
SBC 8 w i t h 0 F S £399.13 * VAT £459 
A m s t r a d C P C 4 6 4 £139.13 • VAT £160 
6v power • UHF £24.35 • VAT £28 
I S l 8 0 8 3 HBM Comp) £1173.91 • VAT £1350 
0EC 1 1 / 2 3 4 0 M B £6086.96 • VAT £7000 
DEC 11 )73 170 M B £10434.78 • VAT £12000 
PHONE FOR QUOTATION ON BESPOKE 
ACCOUNTING SOFTWARE 
INVOICING'LEDGERS,PAYROLL 

'Whi le stocks last 

m i c r o FAST 
THE EXPERTS 

Prices s h o w n are for cash & carry sales and 
are cor rect at of 

go ing t o press in September 

5 
mi 1 I»II» 
H I I1«t> 

•3 : 
• ^ 1111m -
. tmn ~ ^ 

i 
\ i uMimii 
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To help you create 
hand-crafted machine 
code for the QL 
Philip Holliday 
delves deep into 
the machine. 

DISASSEMBLER 
The OL Disassembler. 
1 0 R E M a r k C o p y r i g h t P . A . H o l l i d a y 1 9 8 4 
1 0 0 M O D E 4 : C S I Z E 1 , 0 : C L S 
1 1 0 I N F ' U T ( " S t a r t a d d r e s s ? " ) ! 
f i r s t * : f i r s t = 2 * I N T ( c o n v e r t ( f i r s t * > / 2 ) 
1 2 0 I N P U T C " E n d a d d r e s s ? " ) ! I a s t $ : I a s t = c o n v e r t < I a s t $ ) 

I N P U T < " o u t p u t d e v i c e ? " ) ! o * 1 3 0 
1 4 0 
1 5 0 
1 6 0 
1 7 0 
1 8 0 
ISO 
200 
210 
220 

f * 

I F o * = " " T H E N o * = " c o n _ 4 4 8 x 2 0 0 a 3 2 x l 6 _ 1 2 8 " 
0 P E N # 1 5 , o * 

I N P U T ( " N a m e o f f i l e o f d a t a a r e a s ? " ) 
I F f * < > " " T H E N 

0 P E N _ I N # 1 4 , f * : g e t _ t 
E L S E ! 

t 1 = I a s t + 2 : t 2 = t 1 
E N D I F 
I F o * ( l T O 3 ) = = " c o n " O R o * ( l T O 3 ) = = " s c r " T H E N 

C L S # 1 5 

2 3 0 a d d r e s s = f i r s t 
2 4 0 R E P e a t I o o p 

2 5 0 I F a d d r e s s > I a s t T H E N E X I T 
2 6 0 I F a d d r e s s = t 2 T H E N g e t _ t 

2 7 0 I F a d d r e s s > = t l T H E N 
2 7 5 d i s s _ d a t a 
2 8 0 E L S E 
2 8 5 d i s s 
2 9 0 E N D I F 
2 9 5 a d d r e s s = a d d r e s s + 2 

3 0 0 E N D R E P e a t I o o p 
3 1 0 C L O S E * 1 5 : S T O P 
1 0 0 0 D E F i n e P R O C e d u r e d i s s 

I o o p 

(listing continued on next page) 

FINALLY THE Q L arrived. The first task 
seemed to be to write a disassembler so that I 
could both delve into the inner workings of 
the machine and crack some o f the Q D O S 
operating system calls, and also check hand-
assembled machine-code programs entered as 
data for correctness by disassembling the 
result. There is as yet no assembler available. 
The result is presented here. 

Next month I will present the first of a 
thnje-part series on 68000 machine code. 

The 68008 instruction set is extremely 
regular, making the job of writing the dis-
assembler a relatively straightforward one, 
both from the point of view of length of the 
resulting program and also from the time 
taken to test it. In fact the disassembler 
consists in the main of select statements — 
SuperBasic equivalent of the case or switch 
construct available in most structured 
languages — which breaks the opcode down 
until the actual instruction has been found, 
together with a set of functions which enable 
the whole of the instruction to be synthesiscd 
from the code. 

Motorola mnemonics have been used 
throughout. A # character preceding a 
number indicates that it is immediate data; a $ 
prefixing a number indicates that hex notation 
is being used. Th i s disassembler presents all 
numbers in hex. A suffix of .B , .W or .L 
indicates that the instruction operates on byte 

(continued on next page) 
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6fi QL 

(continued from previous page) 
— 8 bits; word — 16 bits — or long word — 32 
bits of data respectively. 

After entering and saving the program it can 
be run. It prompts for the start and end 
addresses of the section of code to be dis-
assembled. These addresses can be entered in 

decimal, or in hex by prefixing the response 
with a S. The letters A to F can be entered in 
upper or lower case. 

T ry a start address of $168 which is where 
the Q L initially starts execution. It will then 
prompt for the output device. Just hit Enter 
for output to the console or else the output 
device name, i.e., S E R 1 for output to a printer 
if you have one. The last prompt is for the 
name of a Microdrive file which contains 
pairs of addresses of start and end of blocks of 
text or data which should not be disassembled 
as instructions. 

rS Th i s file can be generated simply by 
opening it and printing addresses to it, and 
then closing it again. Alternatively you can 
use Quill to edit the contents of this file. How-
ever certain points must be borne in mind. 
There must be no empty lines, no header or 
footer and only one entry per line. 

The file must be generated by using the 

Quill Print command, and the installed print 
driver should not generate any preamble code. 
I f you do not wish to specify a file containing 
text and data addresses hit Enter. 

The assembly listing produced is in four 
fields. The address field — 5 bytes — and 
opcode field — 2 to 10 bytes — are both 
displayed in hex but without a $ prefix. The 
instruction itself is next, followed by an error 
message which is given if an illegal or unim-
plemented instruction is found. Note that the 
error-checking in this disassembler is by no 
means exhaustive. 

For those of you who do not have the energy 
to type out the program the author is prepared 
to copy it onto your supplied Microdrive 
cartridge. Please state whether the cartridge is 
formatted or not and include £2.00 to cover 
postage, packing and time. Send it to Philip 
Holliday, 44 I-ennard Road, London SE20 
7 L X . 

(listing continued from previous page) 
1 0 1 0 
i n s t r 
1020 
addrS 
1030 
opf i e 
1040 
1030 
1 0 6 0 
1070 
1080 
1C90 
1100 
1 1 1 0 
1120 
1130 
1140 
11 SO 
1160 
1170 
1 180 
1190 
cod*'" 
1200 
1 2 1 0 
1220 
5000 
5010 
3020 
5030 
5040 
3030 
3060 
5070 
3080 
5090 
5100 
51 10 
5120 
5130 
5140 
5150 
5180 
51 70 
5180 
3190 
3200 
3210 
3220 
3230 
3240 
5250 
5260 
5270 
5280 
Zi »)" 
5290 
5300 
5310 

^5320 
'5330 
5340 
3350 
5360 
5370 

i n s t r « P E E K _ W ( a d d r e s s ) : I F i n s t r < 0 THEN 
'i n s t r + 6 5 5 3 6 

c a d d r » s & $ < a d d r e s s ) s o b j * = w o r d * ( i n s t r ) : e r i = " " 
i n s t r _ t y p e = I N T ( i n s t r / 4 0 9 6 ) s L E T 

I d = i n s t r - i n s t r _ t y p e * 4 0 9 6 
S E L e c t ON i n s t r _ t y p e 

• 0 : o p • • b i t _ « n a n * 
= 1 : o p « = m o v e « ( O ) 
« 2 i o p * » m o v e * ( 2 ) 
= 3 : o p > = m o v e » < 1 ) 
= 4 : o p * = m i sc * 
• 5 : o p * = a d d _ s u b * 
" 6 s o p * = b r a n c h * 
• 7 : o p * - m o v e q * 
«8s o p * " " e r _ d i v * 
= 9 : o p * = s u b _ s u b x * 
• 1 1 1 o p * - c m p _ e o r * 
= 1 2 : o p * = a n d _ m u l • 
= 1 3 : o p * = a d d _ a d d x * 
= 1 4 s o p * = s h i f t _ r o t * 

-REMAINDER : o p * - " " : e r * - e r * U " u n a s s i g n e d o p 

5 3 8 0 w _ l * • " . W " 
3 3 9 0 END I F 
5 4 0 0 R E T u r n " * " & s _ b y t e * ( x ) U " ( A 
d _ a * 8. ( I N T ( x / 4 0 9 6 ) MOD 8> «t w _ l * «< " ) " 
5 4 1 0 = 7 : S E L e c t ON r e g 
5 4 2 0 - 0 : R E T u r n " * " «< w o r d * ( a d v a n c e ) 
5 4 3 0 - I s R E T u r n " * " «< w o r d * ( a d v a n c e ) 
w o r d * ( a d v a n c e ) 
5 4 4 0 - 2 i x - a d v a n c e : R E T u r n " * " ?< 
a d d r e s 5 < ( a d d r e s s + x ) 

fc r e g b 

5 4 5 0 
5 4 6 0 
5 4 7 0 
5 4 8 0 
5 4 9 0 
5 5 0 0 
5 3 1 0 
5 5 2 0 
5 5 3 0 
5 5 4 0 
5 5 5 0 
9 5 6 0 

• 3 i x = a d v a n c e 
I F x < 0 
d a * = " A " 
ELSE 
d a * • " D " 
END I F 
I F x U 2 0 4 8 
w I * = 
ELSE 
w _ l • -
END I F 
R E T u r n 

MOD 

' . L ' 

W" 

o b j * TO 2 7 ; o p * ! e r * 
END S E L e c t 
P R I N T # 1 5 » a d d r * 

END D E F i n e d i s s 
D E F i n e F u N c t i o n h e x * ( a ) 

R E T u r n C H R * ( a + 4 8 + 7 * < a > 9 ) > 
END D E F i n e h e x * 
D E F i n e F u N c t i o n a d d r e s s * ( x ) 

LOCa l y 
y = I N T ( x / 6 5 5 3 6 ) 
R E T u r n h e x * ( y ) & w o r d * < x - 6 5 5 3 6 * y ) 

END D E F i n e a d d r e s s * 
D E F i n e F u N c t i o n w o r d * < x ) 

L O C a l y,z 

I F z < 0 THEN z « z « - 6 5 5 3 6 
y » I N T ( z / 2 5 6 ) 
R E T u r n b y t e * ( y ) b y t e * < z - 2 5 6 * y ) 

END D E F i n e w o r d * 
D E F i n e F u N c t i o n b y t e * ( x ) 

LOCa l x7. 
x ' / . = x - 2 5 6 * I N T < x / 2 5 6 ) 
R E T u r n hex*(x% DIV 16 ) & h*x*<x% MOD 1 6 ) 

END D E F i n e b y t e * 
D E F i n e F u N c t i o n e f f _ a d d r * ( e f f m o d , r e g , s i z e ) 

LOCa l x 
S E L e c t ON e f f _ m o d 

= 0 : R E T u r n " D " & r e g 
• I i R E T u r n " A " & r e g 
» 2 i R E T u r n " ( A " & r e g 8< " > " 
• 3 : R E T u r n " ( A " & r e g t , " ) • • * 
• 4 j R E T u r n " - < A M * r e g «< - > -
- 5 : R E T u r n " » " & s _ w o r d * ( a d v a n c e ) fc " ( A " f . r e g 

4 
= 6 : x = a d v a n c e 

* " V s _ b y t e * < x ) * " < P C , " & d _ a * «< 
( I N T ( x / 4 0 9 6 ) MOD 8)«< w _ l * «< " > " 
5 5 7 0 - 4 s F^ETurn i m m e d i a t e * ( s i z e ) 
5 5 8 0 - REMAINDER s e r * - e r * b " e f f a d d r 
e r r o r R E T u r n " " 
5 5 9 0 END S E L e c t 
5 6 0 0 END S E L e c t 
5 6 1 0 END D E F i n e e f f _ a d d r * 
5 6 2 0 D E F i n e F u N c t i o n s o u r c e _ e a * ( s i z e ) 
5 6 3 0 LOCaI x , y 
5 6 4 0 x - o p f i e l d D I V 8 MOD 8 : y » o p f i e l d MOD 8 
5 6 5 0 R E T u r n e f f _ a d d r * ( x , y , s i z e ) 
5 6 6 0 END D E F i n e » o u r c e _ e a * 
5 6 7 0 D E F i n e F u N c t i o n d e s t _ e a * ( s i z e ) 
5 6 8 0 LOCaI x , y 
5 6 9 0 x - o p f i e l d D I V 6 4 MOD 8 s y » o p f i e l d D I V 5 1 2 
5 7 0 0 R E T u r n e f f _ a d d r * ( x , y , s i z e ) 
5 7 1 0 END D E F i n e d e s t _ e a » 
5 7 2 0 D E F i n e F u N c t i o n s i z e * 
5 7 3 0 LOCa l x 
5 7 4 0 x • o p f i e l d D I V 6 4 MOD 4 
5 7 5 0 S E L e c t ON x 
5 7 6 0 = 0 : R E T u r n " . B " 
5 7 7 0 - I t R E T u r n " . W " 
5 7 8 0 » 2 s R E T u r n " . L " 
5 7 9 0 "REMAINDER : e r * » e r * t< • 
f i e l d " : R E T u r n " " 
5 8 0 0 END SELec t 
5 8 1 0 END D E F i n e s i z e * 
5 8 2 0 D E F i n e F u N c t i o n c o n d i t i o n * 

e r r o r i n s i z e 

0 THEN 
" A " 

"D" 

I F x < 
d a * * 
ELSE 
d a * • 
END I F 
I F * M . 2 0 4 8 
w _ l * - M . L " 
ELSE 

5 8 3 0 
5 8 4 0 
5 8 5 0 
5 8 6 0 
5 8 7 0 
5 8 8 0 
5 8 9 0 
5 9 0 0 
5 9 1 0 
5 9 2 0 
5 9 3 0 
5 9 4 0 
5 9 5 0 
5 9 6 0 

LOCaI x 
x = o p f i e l d D I V 2 5 6 MOD 16 
S E L e c t ON x 

" T B 

l ip >• 

" H I " 
" L S " 

- 0 : R E T u r n 
= 1 : R E T u r n 
= 2 : R E T u r n 
e 3 : R E T u r n 
- 4 : R E T u r n " C C " 
= 5 : R E T u r n " C S " 
= 6 : R E T u r n " N E " 
- 7 : R E T u r n " E d " 
• 8 : R E T u r n " V C " 
- 9 s R E T u r n " V S " 
= 1 0 : R E T u r n " P L " 

(continued on page 136) 
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What the competition 
hasn't been waiting for. 
Latest version of Forth for the BBC 
(Is not rehashed Forth 79 Code) 

Unique Stack Display Utility 

16k Eprom type 27128 

Multi-tasking operating system 
"for Real-Time use. 

Here 's the Forth Eprom for the BBC M ic ro that makes all others 
out of date. 

It's Multi-Forth 8 3 from David Hu sband w h o has built his 
reputation for Quality Forth products with h i s Z X 8 1 Forth R O M . 
Spectrum Forth-I/O Cartr idge and n o w N e w Multi-Forth 8 3 for the B8C 
Micro. This is not rehashed Forth 79 Code, but a completely n e w 
version of the Forth 8 3 Standard. It's un ique in that it Multi-tasks, and 
therefore the user can have a number of Forth p rog rams executing 
simultaneously and transparently of each other. 

Mult Forth 8 3 sits in the s ideways R O M area of the BBC a long 
with any other R O M s in use. It is compatible with the M O S , a nd 
specially vectored to enable a system to be reconfigured. It contains a 
Standard 6 5 0 2 Assembler, a Standard Screen Editor, a nd a Un ique 
Stack Display Utility. 

W i th this Forth, David Hu sband has provided the BBC M ic ro with 
capabilities never before realised A n d being 16K rather than 8K is 
twice the size of other versions. Multi-Forth 8 3 is suppl ied with an 

extensive M a n u a l ( 1 7 0 pages plus) a nd at £ 4 5 + V A T it is superb value 
Order it us ing the c o u p o n add ing £2 .30 p & p ( £ 5 for Europe, £ 10 

outs ide)or if you want more information, tick that box instead. Either 
way, it will put you o n e step ahead of the competition. 

^ e ^ o v o n ^ e ^ l t ^ o ! ^ 3 ( o ! i B B C M i c r o £ 4 5 - V A T Deluxe System inc D»scf80 + VAT 
Cheques to Skywave Software Readers' A.'C <or cm ei Visa N o ) 

Name. 

I 
xldiess. 

Please send me more ink*mat ion 
• Multi ro i th83 
E J ZX81 -Forth R O M 

• Spc<tfum»o»th i 0 Cartridge 

Postcodc. 
SU8IECT TOAVAIIABIUTY fORl OO SONWARDS 
Send to Skywave Software. 73 Cur/on Road. Bournemouth 
BH14PW. Dorset. England Tet (0202)302385 

S k v i i n v i 1 

SOFTWARE 
I 

MULTI - FORTH 83 FOR THE BBC MICRO 
|T TRANSFORMS THE HOME COMPUTER 
OUT OF ALL 
RECOGNITION 

Because Touchmaster is a 
touch sensitive surface which effectively 
bypasses the keyboard, it has none of 
the keyboard's complications, typing skill 
requirements or potential errors. 

To operate Touchmaster, you 
simply slide an overlay onto its surface, 
load the matching Touchware into your 
computer and touch the overlay 

For repeatability and resolution, 
no other ostensibly comparable pads can 
touch Touchmaster. 

In fact, Touchmaster's unique 
technology makes it state of the art when Now anyone can masterthe home computer 
it comes to such pads. V ^ ^ k l I ^ U I ^ f t 

Other pads might | ^ ^ U L f f I I I H # I C I l 
be described as peripherals. Touchmaster 
goes a lot further: it respecifies the home 
computer. 

For full details, contact Touchmaster Limited, 
PO Box 3, Port Talbot, West Glamorgan SA13 1WH, 
or phone Teledata (01) 200 0200 

5 
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(continued from page 134) 
5 9 7 0 

5900 
3 9 9 0 

6000 
6010 
6020 

toeo 
6 0 7 0 

6080 
6 0 9 0 

6100 
6110 
6120 
6 1 3 0 

-l1iRETurn "NI" 
-I.iRE turn "(if 
=I3lRETurn "LT-
-Hi Rt Turn "GT-
-IStRETum ' I f 

END 6EL«C» 
6030 CNO Off i n* condition* 
0040 DCfln* Function dl*pl* 
6030 LOCal « 

.-op/irio rioo 256 
ir x•>o THEN 

If x>127 THEN LET *-»~«56 
RtTurn *»" V 4dJ»«.-.* > oddr • x • 2' 

E L S E 

«>idvjnc# 
'tlu'n R ji]dr<>«>tiii(ldr«» • \> 

END sr 
6140 CND W.rm* ditpl* 
0150 DCFm. ruNcll.-*. dat • 
6 1 6 0 L O C A I X 
£170 x-opfleld DIV 51. 
6180 IF *=0 THEN ^-8 , 
6190 RCfurn "•" & x ^ 
£20C« END D£Fin» dnt* 
6210 DEFin. FuMctton dI ->p• IG* 
6 2 2 0 RETur.i » i i a r . » » » i « d d r » i i % • a d v a n c e * 

6 2 3 0 fUO D C F l n * dl «pl I t * 

6 . 4 0 M f i n » f u H t t i f n i w n * d t * t e * • s i r * « 

623$ tOCol ».y 
SEL*:t ON 
ON 51 ;«*<' 

MOD 2 5 6 
ir •. 1 29 THEN 

R E f u r n " » • • b y t * » ' x i 

CLGC R e t u r n • • * - " t. b y t v * ' 2 5 £ - x » 

END ir 

ON * 1 2 » » 1 

I f « -O THEN 

RLlurn "•*• «.orU*«M 
ctae 

RETurn "•*-" L w«rd«>. tGv' 
ENO If 
ON a i r * * 2 

y - Jdvjjnco 

IF « 0 THEN 

ir y- o THEN 16-y 
< . - 2 16 <> • WOT y i 

PETur«i -til ». w r o n «. w\>rd*«y> 

E L S E 

PL turn ' w i lH •• vc-rd**y> 
CNt> tr 

" "SEHAINDER i » < * r » »• ' » U c < I « I 8 

w W i H I g i " " " 
ot̂ Cl END SEL-: t 
63lO END utt in. 
c.»20 c c r i o » FuNction typ»* 
6 3 3 0 LOCal . 

6 5 4 0 »•<«>«i*id D IV 64 HOD 4 
6 3 8 0 SCL*-. I ON . 
«.:,(-• -OiRSUirn "Tyr-
1.370 * l I RETurn "LMU" 
6 3 0 0 -2iRl Torn "CLP* 
6 5 9 0 - J i R C t u m I f 
6 6 0 0 CNO aEL.v t 
6btO EMO C€F|,|. l y p . » 
6 6 2 0 DCf i n . Fu*t:ti<*> .--I 

6 6 3 0 IF o p M a i d M b4 M M Return * . L " 

6 6 4 0 ELEC RETurn " . U * 

6 6 3 0 END If 

666O END C€Fi •>« 

6 6 7 0 DCr m i FuMitici 

668C* LOCal . 
M.*X> »3a..1»-Jlldr«l.wif..>l£». U.-.lUr ..»M«4>j*-<4>.,« 
v»r«(>l 
6 7 0 0 RCturn k 

67IO END CCI'lna idvinc. 
6 7 2 0 OCTIn* FuNctlon d i r « < l i « n » 
6 7 3 0 IF : p f i . i d l b 2 5 6 

6 7 4 0 RETurn 

6 7 5 0 ELSE 

6 7 6 0 SETur.i • * " 

6 7 7 0 END IF 
6 7 9 0 END 0EF»n» i H ' . i l i ^ i 

679") OCFm* Fo«*MO" 6l>l»«« 
COOO LOCal . 
emio Oiv 3 1 2 nDO 4 

5 I L K I ON . 
-OiRETurn • A 6 " 
- H R E T u r n ML<;* 
• 2lRETur»l -ROX" 
-3 :«ETurn * » 0 " 

IND 

> CNO O f . r t n - - u i i t t * 
68* . ' D E F i n . f u N t t i c n t<nv»fl ' i t r i n ^ t 

62 CO 
6270 
b'.+O 
6300 
6310 
6320 
6330 
6040 
6 3 3 " 

636C' 
C 3 7 0 

6J0«.< 

6 3 4 0 

64 O O 

6 4 1 0 

64 2 0 

fc43-> 

6 4 4 . . 

645.;. 

64 t o 

64 7 0 

6 4 ® 0 

6 * 2 0 

ce>> 

W M 

6M<> 
6t>?» 

6 9 1 0 

LCCal « , y , : , b a « 
II %*r tngii 1 i 

6»20 IO 
'.•>>• U M 
69*0 oa»»-V6l»tr»no»-»«'l'>a*<. TO ' 
6V3»> (MO ir 
6960 »-0 
6970 FCP TO LEN" 6t« |r.g» • 
6900 c-COCeistrniQ*.ty>» 
«.•>>!• a i « i ON 
7000 -4(1 to 37IJ-S-40 
70(0 -C3 to 7(l«r»c-33 
7020 -if to lO.-u-r a-' 
7(I)X« -».inA|NOr» HRINl iv>t a oplaOlv ».ui«a.-
7040 (MO at« ..:« 
705*' . » • h « *v • » fo6o (NO rat y 
7070 Return . 
706O CNO DCfi..- c««vv«KKI 
709£' rer»n« r^ocvdn" oi»%.da*.> 
7joc> uv..i-»rn _u.«.njf «•»»• 
7110 r»INtaiS,nd»r» >|«|I. • -. uo'Jti^id 
7120 E»»0 OEFt... aft' 
713t> WFl... pROCt-dui . H-l » 

73t0 LOCal y 
71170 >-. M3 
73flo II y>!27 
739CI Return t byt •»<256-y > 
7400 eux 
7410 RETurn byt»»ty> 
7420 END IF 
7430 END DEFin* »_byt*« 
7440 DCFina fuNtllwi miltlpl** 
7430 LOCal a«.t.»,y 
7460 >-advan<> 
7470 -IlX-0 
7480 If opfl»ld>«2240 MO op»i*IC -2247 il«N 
x'ravar «a(m> 
7490 IF -<0 1»*N 
7300 FOR . - 0 ro IS 
7510 y««*/4-INT(*/,4) >14 
•7320 S£L«t ON y 
7 3 3 0 - 11 L CHP* 160-3t 11 D IV B U t, U rOO 0 ' 
7340 «2i IF a«<>" * TKN a*-a» K •/•• 
733<' -3i IF a*(LBMla»>>« >••' IKN a»-a» t, 
04B»(60-3*<> OIV 0>> L (i NOD 0> C 
7360 CNO SCLxi 
7570 tNt <«/2> 
75BO tN3 r Ot I 
7590 RCTurn 
7EOC' END DEFinv nultipl«-» 
7610 DEFin. FuNctlon rtvrrifi. 
7620 LOCal i.y.r 
7630 y»0 
764<- IF *..0 THEN »-»«. It. 
7630 FOR i-O TO 13 
766(> .•<lNT«»i>/2 
7670 y«y»< . - INT (<• •) I. <11.-1 • 
7600 END rOR I 
7690 !F .>»2 IS TKN x-*-; 16 
7700 PC turn y 
7710 £N0 D£Fm. r.v.r,. 
IOOOO DEFin. Ft.»ittl<« noy»li»i;»! 
10010 LOCaf ..« 

10020 •» -tOVE-iIF o p f i . i d OIV (.4 HO0 9-1 THEN 
"MDVEA' 

10030 SELavt ON sua 
10040 -OiRETurn r.» t. -.H • 1 •Our<«a«i(>lt,> t> 
* . " K e » » « _ • * « > • ! » • • 

10050 -llSETurn .,» «. *.U • I •our<*_«a»<Rt»•> t 
' . • I d * « t _ * 4 t < « i 1 . 1 
10060 -2iM. turn ..» r. -.L " t twrc. . . t i « i ; < ) «. 

d»at_aa«<«i>») 
10070 CNO S(L«<c 
10080 CNO OCFina «ov»» 
10090 0£F>n» fuN<tton araiKh* 
10100 LOCal * 
10110 «-op«iald OIV nt. 
10120 SCL*<« ON « 
10130 •OiRCTurn ' " V dlcpl* 
10140 -llRI turn "UtlR - h diopl* 
10150 »**MAIN0CR iRt Turn % condition* R " * fc 
dlwii • 
10160 CND 
io:70 END s er in* branch* 

10180 Ot T in * 1 >.v.-11 on a<Jd_Oub* 
10190 t.OCal x . o l i a 
10200 « w a - o p M * l d O IV 64 H00 « 
10210 . - w ' i f i d DIV II HOD £4 
10220 SCLact UW • 

10230 -v : 0 :3|ttTurf . -ADOO" n : f t R " R d a t * 
t - , * 4 t o « r < » . » t U i l * > 

10240 <32 TO 33|RETurn ' S U M * t < 1 1 . 1 1 • • R dat* 
t & 4 0 u r < a _ a a * > » ; : • > 
10250 » 25.571 RE Turn ' Dli" 1 t<ytdkti»>* R ' - -D" 
t < op r > a I d >C0 8 ) e. L dihpilfc* 

10260 oMNAlNCER : R E t u m 3 ' L c o n o » t i « i * k * fc 

»our£*.*a«CO> 
10270 END S£L*c l 
10280 END OCFtn . 4dd «ub* 

10290 DEFin . FuNttton 

I03>» RETurn 'nOVEO a» " \ ».byla* «OpM »l d KOD 2S6> 

• . D " t o p ' i . ' d D I V 5 1 2 ' 

10310 CN̂ l OCT|n« »ov««i* 
10320 DCTint TuN<l»0n b l t . - ^ n * 
10330 LOCal . . y . e i x a 

10340 v-op»|aid D I V 256 
1033»> 9 i ; « - : p ' l * i d DIV 64 NOD 4 
10360 SCLavl ON x 

10370 »OlRETul-n -ORI" L « > : • * • • t 
in...aiat.«.fci.-." ' »m<c..»4t'«i»r' 
10390 ki-fcETurn • AND1 • t « | i . t • • • 
lOMadtata*'<•! j * • R "1 " %ojrc . _ * . » • »i j . • 
10390 «|R1 turn "SU&l - t t l l . t R " " 

1 t>nv01.t .»<«!<*' K •. 1 
10400 *6lRCTurn A0D1 " !• » l l . « • . • " « . 
l * n . g u t * ( l ( I I » > •'.*• » 0 « ' r c » . « a * ' » l t a > 

10410 - B i R t r u m •!•• i t>P*« 6 " * I 
i m . a d i a t a 4 . 1 I X * ' \ * c u r c # _ « a * • ' 
10420 - I O i R i r u m " E O R I " t » i i * » f. * " ! 
1 «..,*oi »\* •<» ! r« • *. ». «oui -ra.aa* • »| :r > 
10430 -12iRE r u m ••CflPI" s u a * " " % 
iM>adl*t * «V» IZ«> •'/ 

10441,1 i f A i N K F iyiiuptt.io DIV j rtQD 0 

10450 S t L . n Cr« y 
|04(,0 l l W u r n 

1.147. - f M I N O C * Itl ' U " . f ' typa* « . • • • • 
[iti^lsl OIV 31 NOP .ii • . . . » a * i « t t . 

1 0 4 0 I >.0 t 
I. 4 ••• I MV*<« 
I 0 3 0 0 CND M T i n * HI ' v i « n l 
10510 Or.fina • N. i i c n MOvap* 
10520 LOCal . 
) 0 5 3 0 . t p n . 1 0 DIV 64 HOD 6 
10540 3ELa<t ON . 

10550 -4:»i liim ' MDVEf • ** dliipi 16* U ' • A ! 
(op 11 -1 d rv-.o 0 . -i- «, • ,- • 0" . . p t i . i d D IV 3 1 . ' 
t'>3C0 -3iRtTur. "HOVtP-.L diapl 16* R A- % 
• opr>* 1 d m o 0 ' 1 • • . • ^ -o t . . o ' i » i d D IV S I . I 

10570 
312 • t 
10300 

-ilRttun "MOVCF.M R 'D' t opfiald DIV 
R di«pl|»>* t A" \ Kflli.id HOD O' 

-rtRrtum "HOvcr.L R '0 t .up'(.id 81V 
51. • «• •• R dl«pl IC» 4 "'A \ <0011*10 HOD a-
105'30 CNO -.t"L.<« 
10600 END oer in* iv>v*p* 
lC<C 1 0 D C F i n * r „ v t 1 o n " l * . : * 
1062'» LO. .! usi l l.t l 
10630 »w*-OpM»ld OIV 6» WD • 
10640 GGL*<t C»> o p l i * m 

IO6S0 TO l91lt£Turn 'NEOX* ^ «lsa» !• ' •• 
7J4fl IF NOT E0F (»14> *our«a_aa*i«ii»• 
7151' inner n i . t i 10660 a 192 TO 2 5 3 i R E t u m "MOvR UN,-
716U U K • o j r c » . . * * •> I > 
71 74. Il-I4<.t*2 10470 -512 ro 703lRCTu»n "CLS• R a i r . * 6 
7100 CNO If *M'<'..r<ti||.>a> 
7190 IF NO1 C 0 C . * l 4 i K'fcOO -1024 TO l2l5lPCTur. . "NEG" R a > : . « 

7200 110-VT > 1 4 , 1 . acur c a . * a * < a i x * 

7i.lt> ELSE 10690 -1211. TO ' . . ' JiRETur.i "O-^E.H ' ' 

7220 t2«laat*2 M l U t t . M t ' P R " . C C P " 
7230 E)iD IF 10700 - I M I . TO '. "27|RETor». -><or- ». n i « l 
7240 t l » 2 * I N T i t l / 2 > s l 2 . ; I I N T < t 2 / 2 > *oorr;*_aa». *i : * 1 

725o END OCTin* o«t_t 
7260 OCFtna luKctlw o_woro«i.» 
7270 LOCal y 
72SO IF .<0 
7290 y-216-. 
7300 RCTurn *-" R wo»d*(y> 
7310 ELSE 
7320 RE Turn wnro*(x> 
7330 tS2 ir 
734<i END OEFina «.uordl 
7350 DEFin. fuM'.tion ».byt*«'xi 

io71o "i ' 2 0 TO 17911Turn -OVE.-- ' 

» w : r a » * < t . % " . S R " 
10720 «4H TO H i R C T u m » « c o . t • • 
% o u r c * . * * t < Q ) 
10730 -211 . TO 21 t>lRf.Tw»•• "U4AI D O p / i * l d HOD 

n> 

10740 -2 I20 TO 2 l 7 5 » R E T u m ' « A . L " R 

Rovirca_aa* '2» 

1 0 7 3 0 2 1 7 6 TO 2182lRETur. F . I T . H 0 " '• . . < > F | * J 
• O D 8> 

10760 -2104 TO 2 2 3 9 , 2 2 4 8 TO l..rn -nOVI r • 

u l R * • R auitipl.* R •«• k sour<a_aa«(alxa-l> 
10770 -7240 TO 2247lft£Turn -CIT.L D" R <cf>'lald 
NOD 8) 
10700 -S3RO TO 273liRETurn -T8T* R all** R - " R 
«ourca_aa*<alia> 
10790 -7732 TO 2ei5lPETurn -TAB.8 * R 
•ourca_.a*(0> 
tO«00 -3JOO TO 3327it**m,l«|pla*lMTurn -nOWtN- R 
a<* R * * R •Our«*_aa«<ai(*-l> R R I* 
10810 -3640 TO 36631 PC Tu* A • tKAl" •• R oyl.»< 
opriald 1*30 It) 
10070 -3664 TO 367li«C£Turn 'IIW A* R (c««tald NOD 
fl) R '.*• R • word*<ady»iva> 
IOKIO -3672 TO 3679iRETurn A- R (optta(d HOO 
8> 
10840 -3ROO TO 36071 RETurn -NOvE US*-,A" R 
(opfiald NOD 8> 
1083O -36S8 TO 36931 PET urn -rov* A- R <<x>M*ld NOO 
0> R 
10W.0 -3696iRCTurn "RE9CT" 
10870 *3677|R*!Turn -NOT-
IOOOO -36MlCtTurn "01 Of * R I Mdl ala*< 1 > 
10890 *3R99iR(turn "PTE" 
I0K>0 .37011 Ctrurn "ItTO-
10910 -3702i*ETurn "Tft̂ v-
10920 -37031 Return "RTR" 
I0>30 -3712 TO 3773stttTu.n -JS* • R aourca aa*tl> 
10940 -377C TO 3839(RETum "JNP • 1. ,ourta_a»»< I » 
'10930 .REtMNOC* :.-oo«i*ld OIV 64 HOO 8 

10960 8£La<l ON « 
10970 *RiBSTurn *CNK • R kv'<*_*a*<I > R *.D" R 
(opriaid OIV 3I2> 
1O**0O -7i«tTu*n *LCA • R »ourc*_aa*<2> R ".A* R 
(opflald OIV 312) 
1©»>0 *«JIAINCC» 1 R -arro* In alac 
Oroup*i«Turn " 
HOCK) OC SSLact 
11010 CNO 8ELa«t 
11020 PNO DCFin. alKl 
11030 Dt)in. FuNction aub.aubi* 
11040 RETu'n 'SUB' t (C . l M .KM 
IIOSO tNO MFma aub.aubn* 
11060 DCFin. FuNction add.add>* 
11070 «tgrn "AOO" R co»_add_*ut>* 
11 COO CXI OCT in. add.add>* 
11010 curm. r « 1 on cow.aod.aub* 
11100 LOCal ..y.aita 
11110 i-opriaid DIV 0 HOO 64 
11120 axa*op«lald DIV 64 nOS 4 
11130 OCLa<< ON > 
11140 -32.40,481 RUTurn •*• R alia* R " * R -D' R 
(opt I aid «30 8> R ".0" R loptlald OIV 312) 
I(ISO -33.41 *49iftCTurn •*• R *lia* R • • R '-<A" R 
(opflaid NOO 81 R •)• R ".-(A' R (epfiald OIV 312) R 
11160 *PEHA!NC€f* 1 y-opfi.id DIV 64 n00 0 11170 ttx»< t ON y 
1UOD -O TO 2<P£Turn • * R «our<a_.a*<atra> R 
•.0" R (opflaid OIV 312) 
11190 OiBtTurn "A.U • R aour<a_.a*< I) R -.A- R 
<opflaid OIV 312) 
11200 -4 TO RiRC Turn ' 0" R (opftaid DIV 3!2> i 
*." R •ô r<a_aa*(*lta> 
11210 «7iWfTurn "A.L " R *Ourca_aa*<2) R -.A- R 
(opflaid OIV 3121 
112̂ 0 CNO 9Ec*cl 
11230 CNO 
112*0 (NO ocr.n* coai.add.auti* 
11230 DEFin* lui nw <up_«•>'• 
11260 LOCal ..y.wK* 
11270 ..opfiaid Dlv R4 HOT dial;.-. NOO 4 
11200 WL«t on . 
11290 .0 TO 2iRETurn W R *lla* k " " R 
aOurca..a*(*l<a> V -.0" R (opfiaid OIV 312> 
11300 -3l fet Turn "CWA.U • R »Ourt a..a*< I > R ".A- R 
>opflaid Oiv 512> 
11310 -JiMTurn "CNPA.L * R aourca .a*<2> R R 
(ppflaid OIV 3I2> 
11320 .RtnalNOtR :y-op«iald OIV 8 HOD 64 
11330 SELavl ON y 
11340 -33.41.49,wtu.n 'Cf̂ tl" R ait** R "(A- R 
(Op fI aid NOO 0> R ")•,(A * R (opfI a id DIV 312) R "»•• 
11330 -REHAINOER 1 RC turn -to*" R *lla* R • 0" R 
(op'laid Dlv 3I2> R *.* R aou«ca.aa*iai1*> 
113RO (NO «LaO 
11370 CNO 8CLa<t 
11300 CIO OCFin. <ap.aor* 
11390 OU in. fgfklior. «>ilfl.rot* 
11400 LOCa1 ».y.« 
11410 .-opfi.id OIV 64 noo 4 
11420 SELact ON . 
11430 *3iPCTurn «.nifi* R di'Ktionl R alia* R - -
R uuici .a*(l> 
11440 rPEHAINOCS lyopfi.id OIV 32 HOO 2 
11430 r*L.c 1 ON y 
11460 •Oll-opfl.lll OIV 3l2l|r f-O TMCN LIT , .a 
11470 atTu'n IMUI R dlr a<t io*>* R «wa* R ' • 
R 1 * '.0* I icp'iatd HOD 0> 
1140.) -111*00(1.Id OIV 512 
11490 *ttu»n .Mill L air*<licn* R »w.» R • 0" 
R 1 R •.»• R <O0f|*id HOD 8> 
11300 (NO CSL*«rI 
11510 (ID :CL.« 
11320 END D€F,n. am ft.rot* 
1I3»3 ORFma FuNctlon or.dlv* 
11340 LOCal «,y>ana 
11330 »-op'laid DIV 64 noo 8 
11360 Ul.. t CN . 
11370 OlRlTurn "OIVU - R «w..<a ..»•!) R -.0" R 
(ooflaid OIV 312* 
I 1300 •)|»Cturn "01VI* - R a.v.a ..»• ! R ".D" R 
<0pflald OIV 312) 
11390 -RC-AINMR i y-opf 1.1 d OIV a fOO 64iai>*>. 
HOD 4 
11600 K lMl CN y 
11610 '0 TO 231 RETurn •OR- * «wa* R - " i 
•cure «.*(al>a) K ",0" I 1 op * laid OIV 312> 
11620 ~ 02lSETurn "IMiCO 0" R .op'iald HOD 8) R 
•.0- R .opfia a OIV 3121 
11630 * 33iR(Turn -Rlica -(A* R lop'iald HOO 8> R 
•1,-iA" R lopfiaid DIV 3121 i *«* 
11640 t̂P«AIN0«R iWfurn Oa R all** i * D" R 
(Ov'i*1 d OIV 3l2> R ••• t aour.-, *a*<ai<a> 
UR30 «N0 «La<« 
11660 END 5CL.CI 
UR;O iNO ocrm* o*.div» 
11690 D£F|n. FuNctlan and «ul* 
llt»J LOCai x.y.sw* 
117CO ••C0fi*id OIV C,4 r«3D 8 
II 710 HI., ( ON . 
1172'j -3i PC Turn "fULU *owr«a aa*<ti I .D" R 
(opfl.id Dlv 312* 
ll*aO -/iRttum -NDLS R »»«•<. ..a*. I • R *.D* R 
iOpt 1 a 1fl OIV 312' 
11740 •'(HAINOt* iy.ocfi.ld Dlv 0 HOO R4iawa>. 
HOO 4 
11*50 SCLat I ON , 
11760 -<• TO .-IiHtTum -AVO" R alia* R • " R 
vjurc*_«4*>»i;a' i -.0* R vcp'taid Dlv 312' 
11770 -3.'H-E"u'" A6CD D • pfi.Mi n::p 81 t 
*,0" R lop'iaid DIV 3121 
117».> •33iR«TU*m AKD "A R .opfta'd N30 0" R 
1, — <A• V • Opfaa'd Dlv 31.' ̂  

11790 -•<.'. e«ruro "E«0 D- R ' opf a *td Dtv SI. i 
-.0" t '̂ pf«a(d "OD O. 
Ildv> -aiiPfr^,,, -£i0 a <«fi.id oiv si. k 
.A' V lopnald HOO 01 

11810 •4>.se?ur., -CiO D' R • : « * ! • . ( I Dlv 512' R 
" * A" 1 .-t.'i.lj NOO B' 
11820 (HAINDt ̂  ifcC t l»r n *N0 • »l.'*« D" I 
• .TP'i.ifl Dlv 312 R % *Our :a.»a»-%i r* 
11830 C'IC t*.L.-.t 
11840 fW 
1 1 8 ! , . CNO C * r » . . . ANA > » ! ' * 
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SUPER-FAST L O A D I N G TIME j w r t n - r n j i L U M U I I I U l i m e 

Qp. c o m m o d o r e 

B.B.C. MICRO 

®B(S 
6\ electron 

A FANTASTIC N E W P R O G R A M 
FROM BRITAIN 'S LEAD ING SOFTWARE HOUSE! 

Fly the bee around 
the grid avoiding the toadstools. 

Spin the turnstiles to evade the spiders, or 
coax them into the fireballs. Co l lected the 

pollen to slide back the exit doors to advance to the 
next insect ridden level. 

£ 6 . 9 5 (BBC ver s ion £ 7 . 9 5 ) 
'fT t S i C o m m o d o r e Disk price £ 9 . 9 5 

||l\ ' 

i®(S 
M 0 

0 

VERSION 

m , 

© 

B 

l 

W . 

K 

m 

•a 

mmim 

ik\> 

w M \ 

01 njc 
_ 

m ^ T G 

IPTOIW 

M I C R O P O W E R LTD . 
I N O R T H W O O D H O U S E . N O R T H STREET. 

L E E D S LS7 2 A A TEL (0532) 458800 
SELECTIVE BRANCHES OF BOOTS CO OP 

IUEN2IE& W M SMITH. WOOt WORTHS AND AU 
GOOD OfAifRS 

A U T H O R S ' W E PAY 2 0 % R O Y A L T I E S ' „ 

WATCH OUT 
FOR OUR NSW 

PACKAGING ANO 
CA TALOGUS 

(T K 
tvi nfi 



48K SINCLAIR ZX SPECTRUM 

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

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

(P&P included) Tel: 0530 411485 



48K SINCLAIR ZX SPECTRUM 

"KNIGHT LORE" recommended retail price £9.95 inc VAT 
Available from W.H.SMITHS, BOOTS, J.MENZIES, WOOLWORTHS 

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

(Par included) Tel: 0530 411485 



B I G G E R B O U L D E R ^ B E A U T I F U L 

AMERICAN NO I 

© 
JOYSTICK 

E C L L C E F 
Dfl5H 

CASSETTE 8 95 DISK IO-9S 
f I M H V M 

• WL 'MW KM » •»»*<€•«• 

» i ' i« nl ( 
W T L C C I U M A 

\ 
I State Soft Ltd, 

Business & Technology Centre, 
Bessemer Drive, Stevenage, 
Hertfordshire SG1 2DY. 
Phone (0438) 316561. 

Ideally -£>methincj 



L D ML / 
( D I S P L A Y r i L E J 
PUSH HL 
L D D C , 7 
ADD M L , D £ 
LD CDFCC) ,ML 
L D B , 6 4 
XOR R 
R S T 10H 
DJNZ ZERORC C 
LD B , 4 
LD ft t CODC 
R S T 1CH 
PJN2 PRTACC" 
LD B C , 2 S 6 
XOR A 
R S T I B M 
DEC BC 
LD R , B 
OR C 
vJR NZ e B L R N K L N S 
POP ML 
L D E , S 1 
RDD M L , D C 
L D ( S H I P R O ) #ML 
C R L L P R T S H I P 
L D R , S S 5 
L D CSUBCOUMT) ,A 

L D M L , ( R A N O ) 
I N C ML 
L D (RRND) ,HL 
LD R , ( M L ) 
LD M L , S U B C O U N T 
I N C (ML) 
I N C ML 
RND 7 
I N C R 
I N C R 
L D ( S U B L I N E ) , R 
RDD 7 
L D CHL) , R 
L D B , R 
L D C , S B 
C R L L P R T P O S 
L D H L . ( D F C C ) 
L D ( S U B A D ) , M L 
L D H L , ( S U B R D ) 
P U S H HL 
L D B , 6 
L D (HL ) ,C 
I N C HL 
D J N Z -4. 
POP HL 
DCC ML 
L D ( S U B A D ) , H L 
L D R , ( M L ) 

C P N C U L I N C 
J R Z NCTUSUB 
L D B , B 
LD (HL ) /CODC ' W 
I N C HL 
DUNZ - B 
DEC ML 
DCC ML 
DEC HL 
L D (HL) ,COI>E ' 
L D R . ( r R A H E S ) 
RNI> 6fc» 
L D C , R 
L D B , B 
C R L L P R T P O S 
L D H L , ( D F C C ) 
L D D , 0 
L D fl,(HL) 
C P 
L D R / C O D E " 
OR Z , 1 
DEC A 
L D ( H L ) , A 
L D B , 8 
P U S H B C 
L D H L , ( S H I P R D ) 
LD. R , ( L R S T - K ) 

Had any close 
encounters with 

machine code? 
Now's the time to 

meet it head on 
with Anthony 

Nwokoye. 

T h i s PROGRAM was written for ZX-81 owners 
who would like to move on to machine codc 
but who do not want to buy all the necessary 
assemblers, monitor, etc. It only occupies 
3.75K of memory, above R A M t o p , and has 
features you -would expect to find from the top 
commercial products. These features are: 
• The ability to assemble any Z-80 instruc-

tion — pages 181 to 187 of ZX-81 Bas ic 
Manual. 

• It assembles to any part of the memory. 
• It handles all labels, including those 

which require 16-bit address. 
• It accepts decimal, hex or binary 

numbers. 
• The ability to have messages imbedded in 

your code by putting the message 
between quotes. 

• Comments and reminders may be placed 

The Hex Loader 
9 9 REM HEX L O A D E R 

1©© P R I N T " S T A R T A D D R E S 5 ' 
1 1 © I N P U T 5 
1 2 © P R I N T " F I N I S H A D D R E S S 
1 3 © I N P U T F 
1 4 © F O R N = 5 T O F S T E P 5 
1 5 © L E T T = © 
1 6 © P R I N T N . " - " 
1 7 © I N P U T R S 
1 8 © P R I N T " = 
1 9 © I N P U T T O T 
2©© P R I N T T O T 
£ 1 © L E T Z = © 

after an asterisk. You can also have 
multiple instruction, with each separated 
by a semi-colon — the whole code could 
be assembled from one line. 

With these facilities, it would make it easier 
to write fast and smooth arcade-type games, 
and improve your machine-code techniques. 

The machine code itself is stored in a Rem 
line 3,871 bytes long. Th i s is obtained by first 
entering 

1 R E M 221 characters. 

then edit line 1 and change it to 2 and edit 2 and 
change it to 3 and so on, until you have I to 17 
lines. 
Then add 

18 R E M 7 characters 
then you P O K E 16512.15 

P O K E 16511.28 

£ £ © F O P K = 1 T O L E N 5 T E - I 
2 3 C L E T C * ( C O D E R $ (K ) - £ 8 J 4 1 6 + C C -

DE fifIK+1)-28 
2 4 © L E T T = T * C 
2 5 © P O K E N + Z . C 
2 6 © L E T Z = Z + 1 
2 7 © N E X T »« 
2 8 © I F T O T o T T H E N GO T O 3 1 © 
2 9 0 P R I N T " E R R O R - P L E R 5 E I N P U T 
A G A I N " 
3 © e GO T O 1 5 © 
3 1 © NE * T s 

then you enter the hex loader. Once you've 
entered the code and saved it to tape you can 
try out the assembler. 

Load the program. When it has been loaded 
you should list it. You will see a long Rem 
statement followed by a mixture of weird 
characters. Th i s is the machine-code assembler 
and the computer is only listing the first 400 
bytes or so of the codc. Th i s codc needs to be 
about R A M t o p , so to do this you type: 

PR INT U S R 16514 . . . (Newline) 
and then you will see the computer New itself 
as it sends the codc above R A M t o p and clear 
itself. 

N o w that the computer is clear and the 
machine code is above R A M t o p , you are ready 
to enter your mnemonics. I am going to have 
difficulty explaining this, so please stay awake! 

Before entering your mnemonics, you need 
to enter a Rem line that is suitable to hold the 
code. The codc docs not have to start at 16514, 
it can start at, say, 22000. Before any 
mnemonics arc entered you need a Rem line 
with an opening bracket, so the assembler 
knows where the code begins such as; 
1 Rem . . . necessary bytes 
10 Rem ( open brackets 

(continued on page 143) 
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THE GAMES LANGUAGE OF THE 80'S! 
Now, without any knowledge of machine code, you con write 
fast, smooth, professional, totally original games and market 
:hem without paying royalties. 
Even if you have already mastered machine code, we believe that 
the time and problems saved by writing in White Lightning's 
FORTH- based high level longuage could revolutionise 
commercial games writing for years to come. 

IDEAL IDEAL is an Interrupt Dnven%aendible Animation sub-
Language. Once you hove mastered IDEAL'S easy to learn set of 
over 80 commands and just a little FORTH, you will be ready to 
produce arcade-quality games even if you don't know machine 
code. Up to 255 Sprites, each with its own user-defined dimensions 
can be moved around the screen (or memory), scrolled, spun, 
reflected enlorged or inverted with amazing speed and smoothness. 
Operations are possible between screen windows, Sprites and 
Sprite windows. Sprites can even stretch across several screens, 
so those difficult scrolling landscapes that form the basis of so 
many games are easy to achieve. Sinclair's own sound and 
graphics commands such as CIRCLE. DRAW and BEEP ore fully 
supported, and there are some unique collision detection facilities, 

MULTI-TASKING Because White Lightning uses interrupts, 
you con effectively run two programs at once. This means of 
course, that games like Space Invaders and Defender can be 
written without complex timing calculations. So while one 

• Produces real machin 
code programs which ru 
independently ofWhitef 
Lightning. 

H I T E I G H T N I N G 

m 

program smoothly scrolls the landscape, the second animates 
the other characters. This is undoubtedly one of White 
Lightning's most powerful features. 

MARKETING AND PORTABIUTY Although White 
Lightning uses an integer FORTH as Us host language, programs 
can be written in a combination of BASIC, FORTH, IDEAL and 
machine language. 
What is more, programs written in FORTH/IDEAL will be highly 
portable between the Spectrum and implementations under 
development for other popular micros. 
When it comes to marketing your completed games, there's no 
problem either. In fact Oasis themselves will offer to market 
outstanding software. 

SPRITE DESIGN White Lightning, comes complete w,:h a 
separate 20K program for developing the Sprites used in the main 
system. Not only can you use this to design your own Sprites from 
scratch, it also comes complete with 168 pre-defined characters 
covering games like Asteroids, Pac-Man, Assault Course, 
Defender, Space Invaders, City Bomber, Lunar Lander, Frogger, 
Centipede, Donkey Kong and many, many, more. These characters 

are ready to use or can be enhanced. And Sprites can be saved to 
tope between editing sessions before being finally loaded into 

the mam program. 

• Supplied with a FREE 
16-minute demo, and c 
130-page, easy-to'folle 

I 

m 

* * J** * 

The High Level 
Graphics Development 
System for the 
SPECTRUM 48K 

i r 
LE5 C I F - " T L J F ^ R EEJ 

AND COMING SOON! 
the power of White 
Lightning on the 
COMMODORE 64! 

If your local dealer doesn't stock White Lightning, just 
send off this coupon for our rapid-despatch service. 

Please send me White Lightning System Packs 
at £14.95 each. I enclose my cheque/P.O. for £ 

Name: 

Address: 

" 7 

I 
I 

Oasis Software 9a Alexandra Parade, Weston-super-Mare, / 
Avon, BS23 1QT Telephone: (0934) 419921. Every product 
carries a lifetime guarantee. All prices include extensive 

manual, VAT and p&p. , 

I ^ 24 Hour I 
Access Tele-ordering on (0934) 419921. 

Y C 1 0 

I 



(continued from page 141) 
all mnemonics are entered in Rem lines like so: 
1 Rem . . . 
10 Rem ( 
20 Rem L d A.O 
to have multiple statements use a semicolon: 
1 Rem . . . 
10 Rem ( 
20 Rem L D A.O; R S T 16; B I T 7.(HL); etc 

The use of labels makes any assembler, with-

Assembler hex dump 1 7 4 7 4 
1 6 5 1 4 11AB6C E O 5 3 0 4 4 O 2 1 a 7 1 7 1 7 4 8 2 
1 6 5 2 2 9 4 4 O 0 1 O A O P E D B 0 C 3 s 8 4 6 1 7 4 9 0 
1 6 5 3 0 C 3 0 3 C D 3 4 7 A C 0 1 7 6 E = 9 1 5 1 7 4 9 = 
16533 E 0 4 3 F 2 7 F 2 1 C O O 0 2 2 = 7 5 0 1 7 5 0 6 
i 6 S 4 £ F 3 7 F 2 1 3 F 4 0 2 2 F 3 7 F a 9 3 9 1 7 5 1 4 
16554 3 E 0 0 3 2 F - - P 2 1 0 0 0 0 

2 2 F 5 7 * 2 1 4 6 6 0 2 2 F 1 
a 5 1 3 1 - 5 2 ^ 

1 6 5 6 2 
3 E 0 0 3 2 F - - P 2 1 0 0 0 0 
2 2 F 5 7 * 2 1 4 6 6 0 2 2 F 1 a 3 3 2 1 7 5 3 0 

1 6 5 7 0 7 P 2 A F 2 - P 3 6 0 0 2 2 3 6 a 6 8 2 1 7 5 3 8 
1 6 5 7 3 0 O 2 A F C - P 2 2 E 0 7 F 2 3 a 6 5 4 1 7 5 4 6 
16586 7 E F E ~ 6 2 8 0 6 P E 1 9 2 8 a 8 6 2 1 7 5 5 4 
1 6 5 9 4 0 2 1 8 * 4 2 2 S 3 7 P 1 1 0 6 a 6 6 6 i ^ s e a 
1 6 6 0 2 0 0 7 £ < • ; 7 6 2 8 0 3 1 1 0 1 a 5 5 9 1 7 5 7 0 
l e e i c 0 0 1 9 2 2 » 2 ~ ' r 2 * E 0 7 F a 8 4 4 1 7 5 7 8 
1 6 6 1 8 - E F E O E C O 2 B 7 O F E 0 E z 1 0 1 8 1 7 5 8 6 
i £ 6 2 c 2 005C2 7 7 5 E 2 8 A 8 P E a 9 2 0 1 - 5 9 4 
1C634 1 1 C A E 1 6 D F E 1 7 2 S C 1 a 1 0 6 3 1 - 5 0 2 
1 6 6 4 2 : : - 2 F 5 £ C 0 F 5 7 9 - 8 P E a 1 3 0 8 1 7 5 1 0 
1 6 6 5 0 - 0 " 9 C 6 1 4 3 2 a 3 5 1 1 - 6 1 3 
1 6 6 5 3 3E40CD 2 F 5 E 2 * F 3 7 F a 9 0 0 1 7 6 2 6 
1 6 6 6 6 7 £ F £ 1 C 2 0 0 4 2 * F 1 7 F a 8 5 4 1 - 6 3 4 
1 8 6 7 4 £ 9 2 * 8 2 7 9 - E P E l O C * a 1 1 8 2 1 7 6 4 2 
1 6 6 6 2 9 E 6 E C 3 C 9 6 E 2 I 4 0 4 0 a 9 3 5 1 7 6 5 0 
i e 6 9 0 2 2 F 3 7 F 2 1 5 4 6 0 8 2 P 1 a 9 0 7 1 7 6 5 = 
1 6 6 9 3 7 - 1 8 0 - 3 A 2 E 4 0 = E 4 A a 3 7 3 1 7 6 6 6 
1 5 7 0 6 0 2 e B 6 0 F E 4 0 3 B 0 5 F E - 1 1 3 9 1 7 6 7 4 
1 5 7 1 4 4 * 0 * * 5 6 0 2 0 1 2 7 * 7 8 s 1 0 3 1 1 7 6 8 2 
1 6 - 2 2 " , E 2 - C A B B 6 0 2 f l F £ 7 F a 1 2 1 4 1 7 6 9 0 
1 6 7 3 0 7 9 7 7 3 A F - — ® F E 0 1 2 S a 9 6 " 1 7 6 9 S 
1 6 - 3 5 : 1 2 F E 0 2 2 3 1 9 2 3 2 2 P E a 6 6 2 1 7 7 0 6 
1 6 7 4 6 7 C 2 f l F 3 7 F 2 3 2 2 " 3 7F z 9 8 3 1 7 7 1 4 
1 6 7 5 4 C 2 E 8 6 C 2 A t r E 7 F 2 3 3 A a 1 0 0 6 1 7 7 2 2 
1 6 7 6 2 P 5 " F 7 7 C 3 - E 6 0 2 A F E a 1 2 1 7 1 7 7 3 0 
1 6 7 7 0 7 F 2 3 E 0 4 B F 5 7 F - 1 2 3 a 9 9 4 1 7 t 33 
1 6 7 7 3 7 0 C 3 7 E 6 D C 0 2 0 7 A 7 6 a 1 0 2 1 1 7 7 4 6 
1 6 7 8 6 F £ 2 7 C * 6 C ' - 0 2 A F E 7 P a 1 1 3 9 1 7 7 5 4 
1 6 7 9 4 3 6 C S 2 ; - - 2 2 P E 7 F C 3 s 1 0 1 5 1 7 7 6 2 
1 6 3 0 2 7 3 6 0 2 1 7 C - 9 2 6 C 8 2 3 a 7 9 2 1 7 7 7 0 
1 6 3 1 0 : 3679C2- - C - 9 7 8 F E 2 - a 1 0 3 7 1 7 7 7 8 
1 6 8 1 5 : 0 * 6 0 7 0 2 * = E 7 F 36 EC- a 1 1 2 - 1 7 7 8 5 
1 6 3 2 6 E S 1 3 2 1 7 2 - B 0 9 7 E 1 2 a 6 7 7 1 7 7 9 4 
1 6 8 3 4 - F ~ F C 3 7 3 6 0 a 1 1 9 6 1 7 9 0 2 
1 6 8 4 2 3 * C 2 ^ S F E 0 0 C 4 9 * 6 F a 1 1 0 6 1 7 6 1 0 
1 6 8 5 0 3 * 0 3 7 8 F E 0 0 C 4 6 0 6 P a 1 0 6 2 1 7 8 1 6 
1 6 8 5 6 1 1 F 7 6 C C 3 ^ 0 - 0 3 1 3 4 a 8 9 3 1 - 8 2 5 
1 6 8 6 6 3 4 3 5 0 0 2 6 2 9 8 8 3 4 3 2 a 3 2 5 1 7 6 3 A 
1 6 8 7 4 3 5 2 1 2 E 3 3 2 0 2 * 2 9 I B a 3 5 9 1 7 8 4 2 
1 6 3 8 2 : 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 • 0 1 7 6 5 0 
1 6 3 9 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 a 1 2 3 1 7 8 5 3 
1 6 3 9 8 4 O O 3 0 * P E E A 2 0 P A 0 3 = 8 5 0 1 7 8 6 6 
1 6 9 0 6 : O * F £ 1 O 2 0 F 4 C 5 E 1 1 1 a 9 9 5 1 7 8 7 4 
1 6 9 1 4 O 7 0 O 1 9 E 5 C 1 C 9 2 * E O a 9 3 4 1 7 8 8 2 
1 6 9 2 2 7 F E 0 4 B E 3 7 F 7 C B 8 2 0 a 1 1 3 5 1 7 8 9 0 
1 6 9 3 0 0 5 7 0 B 9 0 2 9 4 e E 2 A E C a 1 0 5 2 1 7 8 9 3 
1 6 9 3 6 " "F22BC - i l E O O i A E O a 7 - 9 1 7 9 0 6 
1 6 9 4 6 7 P 7 E P E 0 0 2 8 1 0 F E I B a 8 5 6 1 7 9 1 4 
1 6 9 5 4 8 6 1 8 E 0 4 8 E 8 7 P ' ' 6 B C • 1 0 4 3 1 7 9 8 2 
1 6 9 6 2 2 0 0 6 7 9 9 0 2 0 0 2 1 8 0 * a 4 1 6 1 7 9 3 0 
1 6 9 7 0 2 A E 0 7 P 2 3 2 2 E 0 - F 1 C s 8 6 7 1 7 9 3 9 
1 6 9 7 8 1 8 D C 2 * E O - F 2 3 2 2 E O a 9 5 5 1 7 9 4 6 
1 6 9 8 6 - F 7 B 3 2 - 3 4 0 C 3 E D S 8 a 1 0 1 4 1 7 9 5 4 
1 6 9 9 4 E D 7 F 1 3 2 * F E 7 F 1 A F E a 1 0 3 8 1 7 9 6 2 
1 7 0 0 2 0 8 2 3 0 5 7 - 2 3 1 3 1 3 F 6 a 4 9 9 1 7 9 7 0 
1 7 0 1 0 2 2 F E 7 F 2 A F 3 7 P 2 3 2 2 9 0 1 1 7 9 - 3 
1 ~ 0 1 S F 8 7 F C 9 2 * F 3 7 * 3 E 1 C a 1 0 7 6 1 7 9 6 6 
: 7 o a 6 7 7 C 9 0 0 0 O 0 O 2 A B C 7 3 a 6 7 1 1 7 9 9 4 
1 7 0 3 4 8 3 7 E F E 2 8 0 2 5 9 7 0 3 E a 9 2 6 1 6 0 0 2 
1 7 0 4 2 0 A 3 2 E 2 - 0 - E P E 1 7 2 0 a 8 3 3 1 8 0 1 0 
1 7 0 5 0 0 5 3 E 1 0 3 2 E 8 7 0 C D A 1 • 8 3 7 1 8 0 1 8 
1 7 0 5 8 7 C 2 3 F 3 7 F 3 E 3 0 7 7 3 E a 3 2 - 1 3 0 2 6 
1 7 0 6 6 0 2 3 2 ^ 7 - = 2 * F 1 7 F E 9 a 1 0 6 9 1 8 0 3 4 
1 7 0 7 4 2 1 3 E 4 0 7 E P E 4 7 C A 5 3 a 9 0 1 1 8 0 4 2 
1 7 0 8 2 7 O F E 4 9 C A 5 9 7 0 F E 4 3 a 1 1 6 5 1 8 0 5 0 
1 - 0 9 0 CA597OFE4.OOA.5970 a 1 1 3 7 1 8 0 5 8 
1 7 0 9 6 F E 2 = C A E 3 6 F F E 2 0 C A a 1 3 3 4 1 8 0 6 5 
1 7 1 0 6 E 8 8 P 2 A B 0 7 9 7 E F E 3 1 a 1 1 2 3 1 8 0 7 4 
1 7 1 1 4 2 0 1 0 2 : - E P E 1 C 3 8 0 * a 5 5 7 1 8 0 3 2 
1 7 1 2 2 F E 2 6 3 0 0 6 C 0 C 7 6 F C 3 s 1 0 5 6 1 8 0 9 0 
1 7 1 3 0 ? E 6 F 2 * B C 7 9 7 E F E 2 5 a 9 7 4 1 8 0 9 8 
1 7 1 3 8 O 2 5 9 7 O 3 E 0 A 3 2 E 2 7 0 • 8 7 1 1 8 1 0 6 
1 7 1 4 6 2 A B C 7 9 - E F E 1 - 2 0 0 5 a 7 9 1 1 6 1 3 4 
1 7 1 5 4 2 E 1 0 3 2 E 2 " 0 F E 1 5 2 0 a 7 7 3 1 8 1 2 2 
1 7 1 6 2 O 5 3 E 0 2 3 2 E 2 7 0 C O A 1 a 8 8 2 1 8 1 3 0 
1 7 1 7 0 7 O 2 1 3 E 4 0 7 S P E 2 C 2 3 a >735 1 8 1 3 8 
1 7 1 7 8 2 C F E 2 E 2 3 2 3 2 3 7 E F E a 8 3 9 1 8 1 4 5 
1 7 1 8 6 2 7 2 6 2 2 p E 2 6 2 8 1 E F E a 7 2 9 1 8 1 5 4 
1 7 1 9 4 2 5 2 8 1 A F E 2 2 2 8 1 6 3 A a 5 2 - 1 8 1 6 2 
1 - 2 0 2 F 6 - « ! = £ O 0 2 0 O F 2 A F 3 a 9 5 9 1 8 1 - 0 
1 7 2 1 0 7 F 3 E 3 1 - 7 2 E 0 1 3 2 F - a 7 1 7 1 6 1 7 8 
1 7 2 1 3 7 F 2 A e : - = £ 9 2 * P 3 7 * • 1 1 8 2 1 8 1 8 6 
1 7 2 2 6 2 E 2 9 7 7 3 E 0 8 3 2 P 7 7 F 7 1 0 1S19A 
1 7 8 3 4 2 A F 1 7 F E 9 C 0 0 2 7 B 7 5 a 1 0 9 2 1 8 2 0 2 
1 - 2 4 - 2 P E 2 7 C C 1 1 7 A 6 F C 3 7 0 • 1 0 4 2 1 8 2 1 0 
1 7 2 5 0 7 0 3 E 3 4 3 * 0 0 8 0 8 6 3 8 a 4 2 6 1 8 2 1 8 
1 7 2 5 3 2 * 0 0 2 2 2 E 3 8 3 8 2 * 2 9 a 3 3 3 1 8 2 2 6 
1 7 2 6 5 0 O 2 6 0 0 3 1 2 6 2 7 2 * 3 1 a 2 5 5 1 8 2 2 4 
1 7 2 7 4 0 0 2 B 3 4 3 - 0 0 2 6 2 6 3 1 s 2 7 - 1 8 2 4 2 
1 7 2 8 2 • 3 1 C 0 9 A - * - 3 P E 2 7 C C a 1 1 2 9 1 9 8 5 0 
1 - 2 9 0 1 1 * 7 6 = C 3 - 0 7 O 3 E 3 A a 8 2 6 1 8 2 5 3 
1 - 2 9 6 3 A 0 0 2 C 2 6 2 B 2 A 0 O 3 2 a 2 9 2 1 8 2 6 6 
1 - 3 0 6 2 E 3 8 3 8 2 A 2 9 0 0 2 6 0 0 • 2 7 9 1 8 2 7 A 
1 7 3 1 4 3 1 2 6 2 - 2 * 3 1 0 0 2 B 3 4 • 3 1 2 1 9 2 8 2 
1 7 3 8 2 3 7 0 O 2 F 3 * 2 - 2 2 5 2 * 8 0 a 4 9 3 1 8 2 9 0 
1 - 2 3 C - 9 2 3 3 E 0 A 2 2 E 2 7 0 C D a 8 8 1 1 8 2 9 6 
«—23* A l - 0 3 A " ; - F 3 2 C F - B a 1 0 8 3 1 8 3 0 5 
1 - 2 4 6 : E 0 0 3 2 " , 5 - ' ' C D 7 3 - A a 9 3 1 1 8 3 1 4 
1 7 3 5 4 2 1 0 0 0 0 2 2 = = - F C 3 2 * a 6 9 2 1 6 3 2 a 
1 7 3 6 2 E07FEC 4 6 c j - F " * C 8 c a 1 2 4 2 1 8 3 3 0 
1 - 3 7 0 D A 5 9 7 0 7 0 E 5 0 * 5 3 7 0 a 1 1 3 2 1 S 3 3 S 
1 7 3 7 3 D A 5 9 7 0 2 * 5 2 7 9 2 3 3 E a 8 6 7 1 3 3 4 5 
1 - 3 8 6 0 A 3 2 E 2 ~ 0 C O A 1 7 0 3 * a 9 3 4 1 6 3 5 4 
1 - 3 9 4 B " F 2 2 C F 7 9 3 E 0 0 3 « a 8 6 4 1 8 3 6 2 
1 7 4 0 2 B 5 7 F C 0 5 0 - * 2 1 0 0 0 0 a 8 2 4 1 6 3 7 0 
1 7 4 1 0 2 £ P 5 7 » 35 2 8 2 * F 3 7 F • 9 3 6 1 8 3 7 8 
1 7 4 1 6 7 - 3 E 0 : 2 2 " 7 7 F 2 A P 1 a 8 8 9 1 8 3 8 6 
l - 4 2 e - • E 9 3 E 0 A 3 2 E 2 7 0 2 2 a 8 8 5 1 8 3 9 4 
1 7 4 3 4 £ 5 2 2 7 = r £ O £ 2 0 F A 8 3 • 9 7 5 I S 4 0 2 
1 7 4 4 2 2 2 E 0 — ° 7 E E 1 P 5 0 0 A 1 a 1 3 6 0 1 8 4 1 0 
1 7 4 5 0 7 0 3 A F ! 7 P 3 8 C F 7 B 3 E a 9 6 4 1 8 4 1 8 
1 7 4 5 3 O 0 3 2 P S 7 P C C 4 4 7 P F 1 a 1 0 5 3 1 6 4 2 6 
1 7 4 6 6 C 9 0 0 0 0 0 0 O 0 O 0 O O 0 O = 2 0 1 1 6 4 3 4 

out doubt, much easier to use. They are used in 
instructions like JR or D J N Z , and you can even 
have 16-bit labels where the computer fills in 
the necessary two bytes. T o enter a label you 
have to type a colon followed by an L and then 
the label number, and then again a colon. You 
have to do this before the required statement, 
like so: 
1 Rem . . . 
10 Rem ( 

20 Rem: L 1 : I N C H L ; JR L I 
The label number can be anything from 0 to 
255 and must not exceed these values as the 
labelling system won't work correctly. 
Now for the 16-bit label. In an operation like 
so: 
1 Rem . . . 
10 Rem ( 
20 Rem : L O : S E T 7 . A ; X O R A etc . . . 

Icontinued on next page) 

C 0 0 A 7 A 7 8 F E 2 7 C A 6 O 
7 0 2 A F 3 " ^ - 9 0 6 1 0 7 7 
2 * F i 7 F £ 5 1 1 3 1 7 O 0 l 
2 C 0 0 C D 6 5 0 8 2 A F 8 7 ' 1 

220-4Ocfo83200ao 
2 E 0 0 2 3 2 5 3 3 3 3 O 0 2 6 
3 8 3 6 2 A 3 2 2 7 3 1 2 A O O 
3 4 3 3 2 * O 0 3 A 2 B 0 O 3 3 
2 0 2 * 0 0 2 8 3 A 2 9 2 A I 6 
E 5 2 1 0 1 0 O 2 2 E A 7 P E 1 
2 3 7 E F £ 1 C 3 8 0 6 F £ 2 C 
3 0 0 2 1 8 P A 2 E 7 E F E 1 C 
3 8 0 A F E 2 C 3 8 0 1 C 9 S 5 
O 6 1 C F E 0 O 2 8 1 3 E O 5 8 
E A 7 P 2 1 0 0 0 0 4 7 1 9 1 0 
FDE8aflFS-«r192cFS 
7 F E O 5 B E A 7 F 2 1 O 0 0 O 
C 6 O A 1 9 1 0 F D 2 2 E A 7 P 
E I I 8 C 9 3 C 1 C 1 2 1 0 2 " 
2 9 1 D 2 A 2 A I E 2 7 1 C 1 E 
2 F i c i F 2 ' r - c i D 2 F 3 i 
1 5 1 C 1 C 3 0 2 8 2 3 2 A 2 5 
2 7 I 0 2 A 2 4 1 P 2 7 1 C 1 E 
2 0 1 C i F 3 0 1 C l O 3 O 3 i 
18ICIC20331C1D26 
2 9 1 0 2 3 2 * 1 6 8 6 1 0 I E 
2 0 1 C 1 P 2 C 1 C 1 D 3 P 3 1 
1 7 1 C 1 C 2 ^ 3 8 1 C 2 A 2 5 
2 6 I D 2 * 2 ' 2 1 P 2 6 1 C 1 £ 
2 E 1 C 1 F 2 E 1 C 1 D 2 E 3 1 
1 3 1 0 1 0 2 * 2 3 3 8 I D 2 5 
2 3 1 0 3 C 2 5 1 E 2 5 1 C I E 
2 9 1 C 1 F 2 9 1 C 1 C - 8 9 3 I 
1 ! 1 0 1 C 2 F 2 4 3 8 2 A 2 7 
2 5 1 D 2 5 3 C 1 P 2 5 1 C I " 
a c i c i p a c . : : : 2 - 3 i 
3 B 1 C I C 2 F 2 5 3 8 1 D 3 2 
2 5 1 D 3 2 2 A I E 3 2 1 C I E 
2 2 1 C 1 P 2 2 1 C 1 0 2 2 3 1 
l * i C l C 2 F 2 0 3 8 2 * 2 S 
3 2 1 0 2 A 3 C 1 = 3 2 1 C I E 
2 A 1 C 1 F 2 A 1 C 1 D 8 A 3 1 
- 8 1C1C1C 2F2F1C-2F 
3 0 1 D 2 * 2 D I D 2 F 2 E 1 2 
2 F 2 9 1 2 ' 2 F 2 0 1 C " 2 F 2 2 
1 0 2 F 2 * 1 C 2 0 2 P 1 £ > 3 C 
3 0 I D 2 0 2 0 1 0 2 0 2 E 1 0 
2 0 2 8 1 C - 3 0 2 C 1 0 2 0 2 2 
10302flll>2D2P10ao 
3 0 1 0 2 0 8 0 1 0 2 D 2 E I D 
2 0 2 B 1 2 2 0 2 C 1 D 2 0 2 2 
l D 2 D 2 * i D 2 E 2 F I C - 2 E 
3 0 1 D 2 E 2 : : C - 2 E 2 E I D 
2 E 2 8 1 0 2 E 2 , 2 1 D 2 E 2 2 
I 0 2 E 2 A I E 2 6 2 F 1 M B 
3 0 I D 2 9 2 D 1 0 2 P 2 E 1 C 
2 9 2 6 1 0 2 9 2 0 1 0 2 6 2 2 
i : 2 9 2 A l C 2 C 2 F l D 2 C 
3 0 1 D 2 C 2 D 1 0 2 C 2 E 1 C ' 
2 C 2 B 1 0 2 C 2 C 1 D 2 C 8 2 
1 D 2 C 2 - ; : £ 2 2 P 1 D 2 2 
3 0 1 D 2 2 2 i M D 2 2 2 E l D 
2 2 2 8 1 0 2 2 2 C 2 1 1 0 1 C 
1 0 2 2 2 A 1 D 2 A 2 P I D 2 * 
3 0 1 0 2 A 2 0 1 D 2 A 2 E i D 
2 A 2 B 1 D 2 A 2 C 1 D 2 A 2 2 
102A2-2A2 A2F2A2A 
3 0 2 A 2 A 2 : 2 * 2 * 2 E 2 * 
2*282*2*202*8*82 
2 * 2 * 2 * 2 - 2 * 2 F 3 7 2 * 
3 0 3 7 2 A 8 D 3 7 2 A 2 E 3 7 
2 * 2 B 3 7 2 * 2 C 2 7 2 f i 2 2 
3 7 2 * 2 * 2 5 2 F 1 C 3 5 3 0 
1 C 2 5 2 C - 1 C 3 S 2 E 1 C 3 S 
2 B 1 C 3 5 8 C 1 C 3 S 2 2 1 C 
3 5 2 * 1 2 2 4 2 A 2 F 3 4 2 A 
3 0 2 4 . 2 * 2 D 3 4 2 * 2 E 3 4 
2 * 2 6 3 4 2 * 2 0 3 4 2 * 2 2 
3 A 2 * 2 * 2 B 2 P 1 C 2 8 3 0 
1 C 2 B 2 D 1 0 2 8 2 E 1 C 2 B 

2Bic2B2cicaaaaic 
2 8 S « : L . - i 2 P l C 3 6 3 0 
1C 3 8 2 0 1 C 3 8 2 E 1 C 3 8 
2 B 1 C 3 6 2 C 1 C 2 8 2 2 1 C 
3 5 2 * i C 2 0 2 P l C 3 0 3 0 
1C202C '1C2-02E1C3O 
2 B 1 C 3 0 2 C 1 C 3 0 2 2 1 C 
2 O 2 * 1 C 2 O 2 F 1 C 2 D 3 0 
1 C 2 0 2 D 1 C 2 D 2 E 1 C 2 C ' 
2 8 1 C 2 D S C 1 C 2 D 2 2 1 C 
2 D 2 * i C 2 3 3 3 1 C 3 1 2 -
1 C 2 C 3 3 2 9 2 E 2 9 1 C 2 C 
3 3 2 9 3 2 2 7 1 0 2 * 8 A 3 I 
8 2 I 2 1 C 3 J 3 A 1 C 3 3 1 C 
1 C 2 E 2 A 2 9 I C 1 E 1 C 2 C 
2 A 2 9 2 0 2 9 1 C 3 7 2 A 3 1 
2 3 1 C 1 C 3 3 3 5 1 0 3 1 2 6 
1 C 2 E 3 B 2 9 3 A 3 1 2 A 2 C 
2 5 2 3 3 2 2 6 1 0 3 5 3 1 I C 
2 A 1 C 1 C 3 3 3 0 1 C 3 B 1 C 
1 0 2 E 3 0 2 9 3 9 2 A 3 1 2 C 
2 0 2 S 1 C 1 F 1 C 3 A 2 A 3 1 
2 5 1 C 1 C 2 3 3 7 1 C 3 I 2 5 
1 C 2 S 3 7 2 9 3 D 2 9 2 5 2 C 
3 7 2 9 3 2 2 ? 1 C 2 8 3 1 1 C 
2 6 1 0 1 C 2 2 3 P 1 C 2 E 2 2 
1 C 2 E 3 D 2 3 2 D 2 5 2 5 2 C 
2 D 2 9 1 C 2 0 1 C 3 6 3 1 1 C 
2 7 1 C 1 C 3 3 3 9 1 C 3 1 2 3 
1 C 2 E 2 9 2 5 : A 1 C 1 C 2 C 
3 9 2 9 3 2 2 3 1 0 3 0 3 1 I C 
2 3 I C 1 0 3 2 3 * 1 2 I P 2 2 
2 5 2 E 3 A 2 9 3 E 1 C 1 C 2 C 
3 * 2 9 1 0 1 F 1 C 2 0 3 1 1 C 
2 9 1 C 1 C - C 0 0 0 2 0 2 0 3 
E * A 0 2 F 1 C A 0 3 0 1 C A 0 
2 0 1 C A 0 2 E 1 C A 0 2 B 1 C 
A O 2 2 1 C A 0 2 2 1 C A O 2 * 
I C A 1 2 F 1 2 4 1 3 0 1 C A 1 
2 C 1 0 4 1 2 5 1 C A 1 2 B 1 C 
4 1 2 C 1 C A 1 2 2 1 C A I 2 * 

1 0 5 9 1 8 4 4 2 
9 9 0 1 8 A 5 0 
9 0 2 1 6 4 5 3 
7 7 2 1 8 4 6 5 
4 3 4 1 8 A 7 A 

1 8 4 6 2 
3 3 4 1 5 A 9 0 
2 9 7 I 8 A 9 8 
2 8 9 1 8 5 0 6 
8 9 3 1 3 5 1 A 
9 0 3 1 8 5 2 2 
7 6 9 1 8 5 3 0 
9 4 5 1 8 5 3 8 
6 8 3 1 8 5 4 6 
5 0 6 1 8 5 5 4 
1 2 0 6 1 6 5 5 2 
6 4 9 1 8 5 7 0 
7 0 7 1 8 5 7 8 
6 3 4 1 8 5 8 6 
2 7 5 1 9 5 9 4 
3 0 6 1 8 6 0 2 
2 9 7 1 8 6 1 0 
2 7 4 1 8 6 1 8 
3 0 9 1 8 6 2 6 
2 6 1 1 8 6 3 A 
2 7 3 1 S 6 A 2 
3 0 0 1 8 6 S 0 
2 8 9 1 8 5 5 3 
2 7 1 1 6 6 6 6 
3 0 2 1 3 6 7 4 
3 0 1 1 8 6 8 2 
2 9 2 
2 9 4 i f ! ! ! 
3 1 4 1 8 7 0 6 
2 8 9 1 9 7 1 A 
2 9 - 1 6 7 8 8 
3 5 4 1 6 7 3 0 
3 1 0 1 6 7 3 3 
2 6 - 1 8 7 4 6 
3 1 2 1 8 7 5 A 
3 2 0 1 6 7 6 2 
2 9 1 1 6 7 7 0 
2 8 2 1 6 7 7 8 
3 2 0 1 8 7 8 6 
3 2 0 1 6 7 9 A 
3 1 9 1 8 6 0 2 
3 2 2 1 8 8 1 0 
3 2 3 1 8 8 1 8 
3 1 4 1 8 8 2 6 
3 1 6 1 8 S 3 A 
3 1 4 1 8 8 4 2 
3 1 3 1 8 8 5 0 
3 1 8 1 8 8 5 8 
3 1 7 1 8 5 6 6 
3 0 5 1 8 6 7 A 
3 1 2 1 8 8 8 2 
3 0 8 1 8 6 9 0 
3 0 - 1 8 8 9 6 
3 1 A 1 6 9 0 6 
3 1 1 1 8 9 1 A 
2 8 3 1 8 9 2 2 
2 9 A 1 6 9 3 0 
2 7 3 1 6 9 3 3 
2 9 4 1 6 9 A 6 
3 1 0 1 8 3 5 4 
3 0 5 1 8 3 6 2 
3 2 6 1 8 9 7 0 
3 4 9 1 8 9 7 8 
3 3 1 1 8 9 8 6 
3 8 7 1 8 9 9 4 
3 8 8 1 S O 0 2 
3 5 7 1 9 0 1 0 
3 6 3 1 9 0 1 3 
3 3 4 1 9 0 2 6 
3 1 1 1 3 0 3 4 
3 5 8 1 3 0 4 2 
3 7 9 1 3 0 5 0 
3 5 1 1 3 0 5 6 
3 4 5 1 9 0 6 c 
3 0 4 1 9 0 - 4 
2 9 1 1 9 0 8 2 
3 4 4 1 9 0 9 0 
3 3 7 1 9 0 9 3 
3 1 3 1 3 1 0 5 
3 4 3 1 3 1 1 4 
3 1 9 1 a l a c 
3 0 1 1 3 1 2 0 
3 3 1 1 9 1 3 3 
3 1 0 1 3 1 4 6 
2 9 5 1 5 1 5 4 
3 3 3 1 5 1 6 2 
3 2 5 1 9 1 - 0 
3 4 8 1 9 1 7 2 
3 0 0 1 3 1 3 5 
2 9 7 1 9 1 9 4 

3 5 2 1 9 2 0 2 
3 1 0 1 5 2 1 0 
3 6 1 1 5 2 1 3 
3 4 0 1 9 2 5 6 
3 0 6 1 3 2 2 i 
3 5 5 1 3 2 4 2 
3 1 9 1 3 2 5 0 
3 1 3 1 9 2 5 6 
3 7 1 1 9 2 6 6 
3 3 1 1 9 2 7 A 
3 1 4 1 9 2 8 2 
3 5 6 1 9 2 9 0 
3 2 1 1 9 2 9 8 
3 2 0 1 9 3 0 6 
2 9 2 1 9 3 1 A 
3 4 1 1 9 3 2 2 
3 1 2 1 9 3 3 0 
3 4 4 1 9 3 3 8 
3 0 8 1 9 3 A 6 
2 2 2 1 9 3 8 A 
5 7 7 1 9 3 6 2 
3 4 6 1 9 3 7 0 
3 6 8 1 9 3 7 8 
3 7 4 1 9 3 8 6 
3 4 8 1 9 3 9 A 
3 7 1 1 9 A 0 2 

1 C A 2 2 F 1 C A 2 2 0 1 C A 2 
2 0 1 0 4 2 2 E 1 C 4 2 2 B 1 C 
A 2 2 0 1 C A * 2 2 1 C 4 2 2 * 
1 C 4 3 2 F 1 C 4 3 3 0 1 C 4 3 
2 0 1 C 4 3 2 E I C 4 3 2 B 1 C 
4 3 2 C 1 C 4 3 2 2 1 C 4 3 2 A 
1 C 4 4 8 F 1 C A 4 3 0 1 C 4 4 
8 0 1 C 4 * 2 £ i C A 4 2 B l C 
4 4 2 C 1 C A A 2 2 1 C A A 2 A 
I C 4 5 8 F 1 C 4 S 3 0 I C 4 5 
8 0 1 C 4 5 2 E 1 C 4 5 2 B 1 C 
4 5 2 C 1 0 4 5 2 2 1 C 4 5 2 A 
1CO0O0OO00O0OO0O 

§000000000000001 
OO0OOOOOOOOOO0O 

0 0 A 6 2 F 1 C 4 6 3 O 1 O 4 6 
2 0 1 C 4 6 2 E 1 C 4 6 2 B 1 C 
4 6 2 C 1 C 4 6 2 2 1 C 4 6 2 A 
1 C 4 7 3 F 2 F 4 7 3 F 3 0 4 7 
3 P 2 D 4 7 3 F 2 E 4 7 3 F 2 B 
4 7 3 F 8 C 4 7 3 F 8 8 4 7 3 F 
2 * 4 74 02 ' * 4 74 0 3 0 4 7 
A O 8 O 4 7 4 0 2 E 4 7 4 0 8 B 
4 ? 4 0 2 C 4 7 4 0 2 2 4 7 4 0 
2 A 4 7 A 1 2 F 4 7 A 1 3 0 A 7 
4 1 2 0 4 7 4 1 2 E A 7 4 1 2 B 
4 7 4 1 2 C 4 7 4 1 2 2 4 7 4 1 
2 A 4 7 A 2 2 F A 7 A 2 3 0 4 7 
4 2 2 C 4 - 4 2 2 E 4 7 4 2 2 8 
4 - 4 2 2 : 4 - 4 2 2 2 4 7 4 2 
2 * 4 7 4 3 2 F 4 7 4 3 3 0 4 7 
43i^*7432E4-74328 
A 74 32C A " " 4 3 2 2 A 7 4 3 
2 * 4 7 4 4 2 F 4 7 4 4 3 0 4 7 
4 4 2 0 4 7 4 4 2 E 4 7 4 4 2 S 
4 7 4 4 2 C 4 - 4 4 2 2 4 7 4 4 
2 * 4 7 4 5 2 F A 7 4 S 3 0 4 7 
4 5 2 0 4 7 4 5 2 E 4 7 4 5 2 8 
4 ^ 4 5 2 0 4 - 4 5 2 2 4 7 4 5 
2 * 4 7 4 5 2 F 4 7 4 6 3 0 4 7 
A 6 2 D A 7 A 6 2 E A 7 4 6 2 5 
4 7 4 6 2 C 4 . - 4 S 2 2 4 ^ 4 6 
2 A 4 8 3 F 2 F 4 8 3 F 3 0 A 3 
3 F 2 0 A 3 3 F 2 E A 6 3 P 8 B 
A 6 3 F 2 C A 3 3 F 2 8 A 3 3 F 
2 « 4 8 4 0 2 F 4 . 8 4 O 3 O 4 8 
4 0 2 0 4 3 4 0 2 E 4 3 4 0 2 8 
4 8 4 0 2 C 4 5 4 0 2 2 4 8 4 0 
2 * 4 S 4 1 2 F 4 C 4 1 3 0 4 3 
4 1 2 0 4 3 4 1 2 E A 3 4 1 2 B 
4 3 A 1 2 C 4 8 4 I 2 2 4 3 4 1 
2 * 4 3 4 2 2 Fa 3 4 £ 3 0 4 3 
4 2 2 0 4 S 4 2 2 E 4 3 4 2 2 B 
4 3 4 2 2 C 4 3 4 2 2 2 4 3 4 2 
2 * 4 3 4 3 2 P 4 3 4 3 3 0 4 S 
4 3 2 0 4 8 4 3 2 E 4 3 4 3 2 B 
4 8 4 3 2 0 4 3 4 3 2 2 4 8 4 3 
2 * 4 8 4 4 2 F 4 3 4 4 3 0 4 8 
4 4 2 0 4 3 4 4 2 E 4 8 4 4 2 B 
4 8 4 4 2 C 4 3 4 4 2 2 4 3 4 4 
2 * 4 3 4 5 2 F 4 3 4 5 3 0 4 8 
4 5 2 D 4 8 4 5 2 E 4 3 4 5 2 B 
4 3 4 5 2 C 4 3 4 5 2 2 4 3 4 5 
2 * 4 6 4 6 2 P A 3 4 6 3 0 4 3 
4 6 2 D 4 3 4 6 2 E 4 8 A 6 2 B 
A 3 A 6 2 C A 3 A 6 2 2 A 3 A 6 
2 * 4 9 3 F 2 F 4 9 3 F 3 0 4 V 
3 F 2 0 4 9 2 F 2 E 4 9 3 P 2 B 
4 9 3 F 2 C 4 9 3 P 2 2 4 9 3 F 
2 * 4 » 4 0 2 F 4 9 4 0 3 0 4 9 
A 0 2 D 4 9 A 0 2 E A 3 A O 2 B 
A 9 A 0 2 C 4 3 A O 2 2 A 9 A 0 
2 * 4 5 4 1 1 r A v 4 1 3 0 4 9 
4 1 2 C 4 9 4 1 2 E A 3 4 1 2 5 
AS412C45A128A9A1 
2 * A 3 4 2 2 " 4 9 4 2 3 0 4 9 
4 2 2 0 4 9 4 2 2 E 4 5 4 2 2 8 
4 3 4 2 2 0 4 3 4 2 2 2 4 3 4 2 
2 * 4 9 4 3 2 s 4 3 4 3 2 0 4 9 
4 2 2 0 4 9 4 2 2 E 4 9 A 3 2 E 
4 9 4 3 2 C 4 54 3 2 2 4 9 4 3 
2 A 4 9 4 4 2 F 4 9 4 4 3 0 4 3 
4 4 2 0 4 9 4 4 2 E 4 6 4 4 2 B 
434 420 4 54 4224944 
2 * 4 3 4 5 2 = 4 9 4 5 2 0 4 3 
4 5 2 D 4 9 4 5 2 E 4 3 4 5 2 C 
4 9 4 5 2 C 4 3 4 5 2 2 4 3 A : 
2 * 4 5 4 5 2 * 4 9 4 = 3 0 4 3 
A 5 2 r - 4 9 4 £ 2 E 4 = 4 6 2 c 
4 3 4 5 2 C 4 5 4 5 2 2 4 9 4 8 
2*-8000Ai90lE*3-
2 1 2 8 2 8 0 8 2 7 2 " 2 8 2 8 
0 S 3 7 2 1 2 5 0 8 2 5 2 8 2 8 
0 S 3 7 2 - 2 3 O B 3 8 2 8 2 8 
O B 2 S 2 £ 2 ? 0 B 2 v 2 E 0 8 
2 1 2 S O B 2 £ 5 3 2 3 0 8 2 5 
2 * 2 = O 5 2 5 2 F 3 2 3 P 0 8 
2 0 2 8 3 : 2 5 0 8 3 7 3 8 3 3 
1 C 0 8 3 - 3 8 3 9 2 4 0 B 3 7 
3 8 3 3 1 0 2 2 0 B 3 7 3 3 3 9 
l E 2 0 O £ 3 7 2 3 2 5 1 « r l £ 
0 5 3 7 3 3 3 3 2 0 1 C 0 S 3 -
3 8 3 9 2 0 2 4 0 8 3 7 3 3 3 9 
2 1 2 2 0 B 2 8 2 9 2 9 0 9 2 8 
3 3 2 9 0 8 2 3 2 6 2 1 2 1 0 8 
2 3 3 5 0 8 2 " 2 5 0 B 2 F 3 7 
0 8 3 4 3 7 0 8 3 5 2 4 2 5 0 8 
3 5 3 * 3 6 2 0 0 8 3 7 2 * 3 9 
O B 3 8 2 7 2 8 0 e 3 8 3 * 2 -
0 B 3 O 3 4 3 7 C B 2 8 2 3 2 3 
0 B 3 3 2 7 2 8 0 B 2 E 3 3 0 B 
3 4 3 * 3 5 0 8 2 * 3 c * 0 0 e 
3 3 3 4 3 5 0 B 2 A 3 D 0 8 2 * 
2 E 0 B 2 8 3 5 3 1 0 B 3 7 3 1 
2 8 0 8 3 7 3 - 2 3 0 8 3 7 3 1 
O B 3 7 3 7 0 B 3 8 3 1 2 8 0 8 
3 6 3 7 2 8 0 8 3 8 3 7 3 1 0 8 
2 7 2 E 3 9 0 9 3 7 2 * 3 6 0 8 
3 8 2 * 2 9 0 8 2 8 3 3 0 9 3 3 
2 * 2 C O B 2 7 2 * 3 9 3 3 0 B 
2 E 2 2 0 8 3 7 2 A 3 3 2 E 0 B 

a 3 7 7 1 5 4 1 0 
a 3 5 0 1 9 A 1 8 
a 3 © 2 1 9 A 2 6 
a 3 6 0 1 9 4 3 4 
a 3 5 2 1 5 4 4 2 
a 3 7 - 1 9 A 5 0 
a 3 8 3 1 9 A 5 3 
a 3 5 4 1 9 A 6 6 
a 3 6 0 1 9 4 7 4 
a 3 8 6 1 9 4 8 2 
a 3 5 6 1 9 4 9 0 
a 3 8 3 1 9 A 9 3 
a 2 8 1 9 5 0 6 
a 1 1 5 5 1 4 
a 0 1 5 5 2 2 
a 3 6 1 1 9 5 3 0 
a 3 5 8 " 1 9 5 3 3 
a 3 8 6 1 9 5 4 6 
a A 6 2 1 9 5 5 A 
a A 6 5 1 9 5 6 2 
a 4 8 0 1 9 5 7 0 
a A 7 8 1 9 5 7 6 
• A 6 3 1 9 5 8 6 
a A 8 3 1 9 5 9 4 
a A 8 0 1 9 6 0 2 
a 4 7 1 1 3 6 1 0 
a A 5 6 1 9 6 1 6 
a A 8 2 1 9 6 2 6 
a A 7 4 1 9 6 3 4 
- 4 8 9 1 3 6 4 2 
a A 6 A 1 9 6 5 0 
a A 7 - 1 9 6 5 S 
a 4 9 2 1 9 6 6 6 
a 4 8 6 1 9 6 7 4 
a 4 8 0 1 9 6 8 2 
a 4 9 5 1 5 6 9 0 
a 4 8 3 1 9 6 9 3 
a 4 8 3 1 9 7 0 6 
= 4 9 5 1 9 7 1 4 
a 4 9 0 1 9 7 2 2 
a A 6 6 1 3 7 3 0 
a 5 0 1 1 9 7 3 3 
a A 7 9 1 9 7 4 6 
a 4 6 7 1 9 7 5 A 
a 4 8 3 1 9 7 6 2 • 4 8 1 1 9 7 7 0 
a 4 7 0 1 9 7 7 6 
a 4 8 6 1 9 7 8 6 
a 4 8 3 1 9 7 9 4 
a A 7 3 1 5 8 0 2 
a 4 3 9 1 9 8 1 0 
a 4 6 5 1 9 8 1 3 
= 4 7 6 1 9 8 2 6 
a 4 9 2 1 9 3 3 A 
a 4 5 - 1 9 3 A 2 
a 4 7 9 1 9 8 5 0 
a 4 9 5 1 9 8 5 3 
a 4 6 9 1 9 8 5 5 
3 4 6 2 1 9 3 7 A 
3 4 5 3 1 5 8 3 2 
a A 9 1 1 9 8 9 0 
3 A 8 5 1 9 8 9 3 
a 5 0 1 1 9 9 0 6 
= A 5 3 1 5 9 1 A 
3 A 8 3 1 5 3 2 2 
• 5 0 A 1 9 9 3 0 
a 4 8 2 1 9 9 3 8 
a A 6 9 1 3 9 A 5 
a A 3 - 6 1 9 9 5 A 
3 4 5 4 1 9 9 6 2 
a 4 7 2 

4 5 9 
1 9 9 7 0 

-
4 7 2 
4 5 9 1 3 9 - 3 

z A 5 S 1 9 9 6 6 
- A 7 5 1 3 3 3 4 
a 4 9 2 2 0 0 0 2 
a A 6 3 2 0 0 1 0 

4 7 1 2 0 0 1 8 
a A 9 5 8 0 0 8 6 
• 4 3 0 2 0 0 3 A 
a 4 3 1 2 0 0 4 2 
a 4 9 3 2 0 0 5 0 
a 4 9 2 2 0 0 5 3 
3 4 8 4 2 0 0 6 6 
a 5 0 1 2 0 0 7 A 
• 4 9 4 2 0 0 8 2 
a 4 6 7 
a 5 0 4 2 0 0 9 6 
a 4 9 5 2 0 1 0 6 
• A 9 0 2 0 1 1 4 
a 5 0 " 2 0 1 2 2 
a 5 3 2 2 0 1 3 0 
a 3 2 5 2 0 1 2 5 
a 2 8 1 2 0 1 4 6 
a 3 0 5 2 0 1 5 4 
B 8 4 2 2 0 1 6 2 
a 2 5 0 2 0 1 7 0 
a 3 0 5 2 0 1 7 6 
a 3 6 3 2 0 1 6 6 
a 3 0 3 2 0 1 5 4 
a 3 5 5 2 0 2 0 2 
a 3 0 2 8 0 8 1 0 
a 3 0 5 8 0 2 1 8 
• 3 6 0 2 0 2 2 6 
a 2 4 - 2 0 2 2 4 
a 2 9 0 2 0 2 4 2 
a 3 1 - 2 0 2 7 0 
= 2 9 8 2 0 2 5 5 
a 3 7 - 2 0 2 6 5 
a 3 1 0 2 0 2 7 4 
s 3 0 9 2 0 2 5 2 
a 2 6 5 2 0 2 9 0 
• 3 5 3 2 0 8 9 2 
a 3 2 3 2 0 3 0 5 
9 3 1 4 2 0 3 1 4 
B 3 1 6 2 0 2 2 2 
a 2 6 6 2 0 2 3 0 
a 3 3 1 2 0 3 3 3 
a 3 1 7 2 0 2 A 6 
a 3 2 5 2 0 3 5 A 
a 3 1 3 2 0 2 6 2 
a 3 1 8 2 0 3 7 0 

3 4 3 * 3 9 0 8 2 7 3 7 2 9 0 8 • 3 4 0 
3 7 3 1 2 9 O S 2 1 2 9 2 E 0 8 a 3 0 3 
2 3 2 5 2 E O 8 2 E 3 3 2 E 0 8 = 3 0 4 
2 4 3 A 3 9 2 E 0 B 3 1 2 9 2 3 = 3 5 5 
0 B 2 8 3 5 2 9 O B 2 E 3 3 2 9 = 2 9 4 
0 6 3 4 3 A 3 9 2 9 O B 3 1 2 3 = 3 2 0 
2 E 3 7 0 B 2 3 3 5 2 E 3 7 0 8 = 3 1 7 
2 E 3 3 2 E 3 7 0 B 3 4 3 9 2 E • 3 6 4 
3 7 0 8 0 : 2 9 2 9 3 7 0 6 2 8 « 3 0 3 
3 S 2 9 3 7 0 B 2 E 3 3 2 9 3 7 > 3 3 3 
0 6 3 4 3 9 2 9 3 7 0 B 7 6 0 O • 3 4 5 
O 8 7 F 0 O E S 0 O O O 0 8 1 0 • 3 9 9 
2 3 2 7 1 1 0 8 1 0 2 E 2 0 1 1 • 2 4 7 
0 3 1 0 2 * 2 3 1 1 0 B 1 0 2 E = 2 0 0 
3 E 1 1 0 8 1 0 2 0 3 1 1 1 0 B = 2 2 3 
1 0 2 9 2 * 1 1 0 8 1 0 2 7 2 8 = 2 2 2 
1 1 O B 2 D 3 1 O B 2 9 2 * 0 B = 2 2 7 
2 7 2 3 0 8 2 8 2 8 0 8 3 3 3 3 = 2 8 4 
0 B 2 6 O B 2 C 0 B 3 1 O B 2 9 • 2 1 ~ 
0 8 2 * 0 0 2 7 0 8 2 3 0 6 3 3 • 2 1 6 
O B 3 8 3 5 0 8 3 3 3 P 0 8 3 P • 3 1 9 
0 6 3 3 2 6 0 8 2 6 0 8 3 5 3 4 • 2 6 9 
0 6 2 9 3 8 0 8 3 5 0 B 3 2 0 8 • 2 4 4 
1 0 3 6 3 5 H O B 1 0 3 3 3 3 = 2 7 1 
1 1 0 B 3 5 2 * 0 B 1 0 2 3 1 1 = 2 0 7 
0 B 1 C 0 B 1 2 0 B 1 E O B 1 P • 1 6 2 
0 8 2 O 0 B 2 1 0 8 2 2 0 B 2 2 a 1 7 8 
O 8 - 6 0 O O C 8 O O C E * 3 9 = 6 0 S 
2 F : E 3 * 3 E 2 F 2 4 2 S 2 7 = 4 0 4 
1 0 3 C 2 7 4 . B 1 C 1 C 4 C 1 C s 3 6 3 
1 C 4 D 3 F 1 C 1 0 4 7 2 * 3 9 • 3 9 5 
3 0 3 E 3 * 3 £ 3 0 3 7 2 5 2 7 « 4 0 9 
1 0 2 7 3 C 4 E 1 C 1 C 1 0 4 8 • 3 6 3 
2 * 3 9 2 0 3 E 3 * 3 E 2 0 3 4 s 4 2 3 
2 5 2 6 1 0 3 C 2 6 4 0 4 0 1 C s 3 7 1 
1 0 2 * 4 7 3 9 2 E 3 E 3 « 3 E = 4 2 7 
2 E 3 7 2 5 2 6 1 0 2 6 3 C 4 D = 3 8 0 
4 1 1 C 1 0 2 * 4 3 3 9 2 B 3 E = 3 9 8 
3 * 3 E 2 8 3 4 2 5 2 5 1 0 3 0 = 3 7 8 
2 5 5 0 1 C 1 C 3 9 2 C 3 E 3 * « 3 9 4 
3 E 2 0 3 7 2 5 2 5 1 D 2 6 3 C • 3 6 2 
5 1 1 C 1 C 3 4 2 5 3 2 1 0 3 C = 3 6 5 
3 2 3 9 2 * 3 E 3 * 3 E 2 * 3 7 = 4 2 8 
2 5 3 2 1 D 3 2 3 2 5 2 1 C 1 C • 3 6 4 
5 3 1 C 1 C 5 4 1 C 1 C 5 5 1 C a 3 9 2 
1 0 5 6 1 0 1 0 5 7 1 0 1 0 5 6 • 4 0 1 
1 0 1 0 5 9 1 C 1 0 5 * 1 0 1 0 = 3 4 7 
5 8 1 0 1 C S C 1 0 1 0 5 0 1 0 s 4 1 6 
1 C 5 E 1 O 1 C 5 P 1 C 1 C 6 0 = 4 2 5 
1 0 1 2 6 1 1 0 1 0 7 6 0 0 0 0 = 3 4 0 
3 3 0 0 E A 1 1 E C 7 O 2 1 3 E = 7 4 5 
4 0 3 E 0 O 3 2 3 C 4 0 O 6 0 3 = 3 0 3 
0 E 0 0 1 * 6 5 2 0 0 1 0 0 2 3 = 3 1 0 
1 3 1 0 F - 7 9 F E O 3 2 O 0 5 « 6 9 7 
3 * 3 0 4 0 4 F C 9 2 B 2 B 2 8 > 5 9 1 
3 * 3 C 4 0 3 O F E 0 0 2 0 0 B • 7 4 7 
0 I 0 " 2 - C 9 7 8 0 0 0 E 3 P » 4 5 1 
0 O E A 1 1 P 8 - 6 3 E O 1 3 2 • 7 3 0 
3 0 4 0 2 I P 1 4 P 3 * 7 9 4 0 • 7 2 0 
4 - l * P E 0 9 2 8 1 3 B E 2 0 = 6 4 3 
1 0 2 2 1 3 1 O " * 1 * F E 0 8 = 6 2 1 
2 0 0 7 j f i : ; 4 0 0 6 0 0 4 F = 3 0 6 
C 9 1 * F E 0 B 2 8 0 3 1 3 1 3 = 5 7 8 
! r 3 i 3 3 * 3 2 4 0 3 C F E 4 E • 8 4 1 
2 O C D 0 0 0 1 0 F 2 7 C 9 7 6 = 6 1 1 
0 0 O F 2 * O O 2 A 3 E F 8 3 2 = 6 6 7 
8 4 7 9 3 E - 6 3 2 B 5 7 9 C 0 « 1 0 3 3 
B 3 7 9 C 9 3 E 4 5 3 2 B 4 7 9 • 9 6 3 
3 E 7 3 2 2 B ? ~ 9 C D B 3 7 9 • 1 0 3 9 
2 9 3 E E C 3 2 - O - 9 3 E 7 0 a 9 6 9 
3 2 7 E 7 9 C 0 7 C 7 9 C 9 3 E = 1 0 1 0 
P 2 3 2 7 0 7 9 3 E 7 3 3 2 7 E = 3 9 1 
- 9 C 0 7 C - 9 C 9 7 8 0 0 1 0 = 9 0 6 
3 * 0 1 E * C 0 E 7 0 2 2 1 0 4 a 9 7 6 
7 6 2 2 0 0 - 8 2 8 3 6 0 0 2 8 = 6 2 8 
3 6 0 0 C 3 2 * 0 0 7 8 3 5 6 6 = 7 8 4 
2 3 3 * C F 7 0 4 F 7 1 2 3 E D = 8 6 7 
5 B F £ 7 = ~ 3 2 3 7 2 2 3 2 2 . © o S 
0 0 7 8 0 9 2 * 0 0 7 8 2 6 6 4 a 1 0 5 9 
2 3 3 B C F 7 6 4 F 7 1 2 3 E 0 « 8 8 7 
5 B F E - F 7 3 2 3 - 2 2 3 2 2 = 8 0 5 
C 0 7 8 2 1C <s - 8 2 4 C 9 2 * = 9 9 2 
0 0 7 B 2 S e 5 2 3 3 * C F 7 B » 9 0 3 
4 F 7 1 2 3 E 0 5 B F E 7 F 7 3 = 1 0 5 1 
2 3 7 2 2 3 2 2 C 0 7 6 2 1 0 3 = 7 9 3 
- 8 2 4 C 5 : : C ' 4 7 e 3 * 0 2 = 9 9 6 
- 8 F E 0 0 C 8 3 D 3 2 D 2 7 B = 1 0 2 1 
1 « = E 6 4 2 3 1 4 1 3 1 3 1 3 a 4 9 7 
1 3 3 * D 1 7 8 8 * 2 0 F 1 3 * a 9 2 6 
D 0 7 8 B 8 2 O E B O I 0 F 2 7 r 8 4 0 
C 9 E B 2 2 C 2 - B 1 1 D 4 7 B a 1 1 4 9 
1 A F E 6 6 2 8 1 A 1 3 1 3 1 3 a 4 9 9 
1 3 3 * 0 1 7 8 8 * 2 O F 1 3 R « 9 2 6 
O O 7 B B 5 2 O 8 8 0 1 O F 2 7 = 8 4 0 
C 9 2 2 1 3 1 A B E 2 3 0 5 2 * a 5 5 3 
C C 7 6 1 3 E 2 2 3 1 2 E 5 1 * a 3 8 6 
4 F 1 3 1 - 4 - E B 1 A 6 F 1 3 a 5 8 6 
1 * 6 7 5 4 5 0 3 F E 0 4 2 2 E a 7 3 4 
F D 3 5 1 2 i 2 0 1 1 2 i 3 1 3 = 7 1 0 
9 B 1 1 D 4 7 B 3 A M 7 B P E = 1 1 4 7 
0 0 C 6 3 C - 3 3 D 3 7 8 1 A P E a 9 2 5 
6 5 2 8 1 4 1 3 1 3 1 3 1 3 3 * > 2 9 5 
D 1 7 9 8 * 2 O F 1 2 A O 0 7 8 . 1 1 8 0 
6 B 2 0 E 6 0 1 0 P 2 7 C 9 E S I a 9 4 5 
2 2 C C - 5 - - . - 4 - 8 1 APE a 9 9 2 
g 6 8 9 1 A 1 3 1 3 1 3 1 3 3 f l = 2 9 6 
0 1 - 8 6 * 2 0 = 1 2 * 0 0 7 8 s 1 1 8 0 
B 5 2 0 E E O : O P : - : 9 2 : = 7 i = 
1 3 1 * B E 2 i 0 5 2 A C C 7 B = 6 4 3 
1 3 E 2 2 2 1 2 = = 1 * 4 = 1 3 = 6 5 " 
1 * 4 7 E B 1 * 8 F 1 3 1 * 6 7 « 6 1 7 
2 3 7 9 7 7 2 2 - 3 7 7 D 1 1 3 a 7 7 " 
1 3 1 3 3 3 0 0 0 0 1 1 2 C O O • 2 7 3 
E A 4 . 0 4 1 4 2 4 34 4 4 5 4 6 a 7 0 3 
4 - 4 3 4 5 4 A 4 B 4 0 4 F S 0 a 8 0 1 
5 1 7 2 5 25£ E 7 5 8 5 9 5 A > 6 8 6 
5 6 5 E 5 F 6 0 2 1 8 2 6 3 6 - a 7 7 3 
6 5 8 9 6 8 6 9 6 F 7 2 7 3 7 8 = 3 7 4 
- 5 - ^ - 8 i 0 A : « 2 A 3 A 3 = 1 1 3 0 

A 9 A * A 8 8 0 B 1 8 2 B 3 6 8 = 1 4 0 4 
5 9 S * B E 7 = O O 0 0 O 0 0 0 = 6 7 6 
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(continued from previous page) 
30 Rem L D BC . L O — here, B C is loaded with 
the 16-bit address of where label 0 would be 
when the mnemonics are assembled. 
or: 
20 Rem: L O i S E T 7 .A ;XOR A etc . . . 
30 Rem Call L O — the address is automatically 
done when assembled. In all the examples I've 
used decimal numbers, but I could easily use 
hex or even binary numbers. T o enter a hex 
number, you must put an asterisk before it like 
so: 

LD A.-2A, or LD D E . " B 2 C A 
For a binary number, you put a plus^sign 

before it like so: 
LD, HL, +0110101010000101, or 
LD C . + 10100011 
One of the special features of this assembler, is 
that you can have messages imbedded in your 
code. These can also be labelled and are put 
betweeen quotes. Here is an example: 
1 Rem . . . 
10 Rem ( 
20 Rem " T H I S I S A M E S S A G E " 
and label the same like so: 
1 Rem . . . 
10 Rem ( 
20 R e m : L S : " T H I S I S A M E S S A G E " 
30 Rem L D H L . L S ; L D B C . etc. 

T o have reminders and comments in your 
mnemonics, so you know which part does 

what, you use an asterisk. Th i s is put before the 
reminder. 
Like so: 
1 Rem . . . 
10 Rem ( 
20 Rem ' T H I S I S A C O M M E N T 
30 Rem L D H L 2A0K ; etc 
40 Rem * T H I S I S etc and so on. 

N o w when you've finished your mnemonics, 
you enter a Rem ) close brackets. Th i s has to 
be at a line, at the end of your mnemonics. Th i s 
is so the assembler knows when the end of 
assembling has been reached. Then you type in 
this short program to run the assembler: 
9990 LET A D D =16514 
9991 P O K E 32767, INT (ADD/256) 
9992 P O K E 32766, A D D - 256* INT 

(ADD/256) 
9993 LET A = U S R 27819 
The value of Add doesn't have to be 16514, but 
can be any address where memory is reserved 
for the code, except 27819 or upwards as this 
holds the assembler and the label stack. Both 
address 32766 and 32767 will hold the address 
of the place the assembler should dump to. 

N o w for the moment of truth. Type Run. 
You should see the screen flicker and at the top 
of the screen: 

L O O P A C C O M P L I S H E D 
should have been written. This means that if 
you now List the program, you will see at line 

number 1 the compiled machine code, and all is 
well. 

However, if the computer prints: 
I C A N T A S S E M B L E O N E O F T H E C O D E S 

then it means that you've made an error with 
one of the mnemonics. T o help you find the 
error the computer displays at the bottom of 
the screen a 9 followed by a / sign. After this is 
the number logo where the mistake occured so: 

9/5 
would mean a mistake has happened at loop 5. 

I f the computer prints: 
Y O U HAVE M I S S E D A L A B E L U S I N G JUMP 
it simply means that you have in the 
mnemonics requested a label using JR, DJNZ 

etc when this label doesn't exist. 
Y O U HAVE M I S S E D A L A B E L U S I N G CALL 
would mean that you've requested a non-
existent label, mavbe using C A L L L92, LD 

HL. L12 etc. 
There must only be one space between the 

command and the next number or register in 
• the mnemonics. For example L D (65535). A is 
acceptable, while L D (65635). A is not. You 
use a full stop or a space to separate each 
section. For example, L D A.B. is good, as is 
L D A B. All R S T should have their numbers 
in decimal and have the numbers close to the 
letters like: RST48 . All label numbers should 
be in decimal, and there should be no space at 
the end of the line. 

Example program 1. 

1 R E M * 

" 5 ' r e m e x a m p l e i 

£ 0 R E M - • - i - l ! + 
2 5 R E M * ( T H I S M U S T B E L O R D E D 

W I T H A S S E M B L E R A B O V E R A M T O P v ) 
3 3 R E M - R E R D V T O B E A S S E M B L E D 

v J I T H S U R E R " S E M B L E R A T A D D R E S S 
1 6 5 1 4 - . 

4 0 R E M 
5 0 R E M J R L I 
6 0 R E M : L 0 : * R A N D ; L D H L . • ( 1 6 4 3 4 ) 
7 0 R E M L D D E . ( 1 6 4 3 5 ) ; A D D H u . D E 
8 0 R E M L D D E . ( 1 6 4 3 6 ) j A D D H L . D E 

; L D ( 1 6 4 3 4 . H L L D A . L ; R E 7 
9 0 R E M _ i C A L L L 0 ; A N D 5 3 

1 0 0 R E M L D C . A 
. 1 1 0 R E M L 2 C A L L L 0 ; A N D 6 3 
1 2 0 R E M C P 4 4 J R N C L 2 . ; L D B . A 
1 3 0 R E M C A L L 2 9 9 4 
140= R E M L D A . 1 5 4 2 2 ) ; C P 2 5 4 . R E ~ 
z ; J R L l 
1 5 0 R E M ) 

9 9 9 0 L E T A D D = 1 6 5 1 4 
9 9 9 1 P O K E 3 2 7 6 7 , I N T ( A D D / 2 5 6 : 
9 9 9 2 P O K E 3 2 7 5 5 , A D D - 2 5 6 * I N T ( A D D 
/ 2 5 5 ) 

9 9 9 3 _ E T A = U S R 2 7 8 1 9 

Example program 2. 
1 R E M 

' " * 5 " R E M E X A M P L E 2 
1 0 R E M i 

2 5 R E M * ( T H I S M U S T B E L O A D E D 
U - I T H A S S E M B L E R A B O U E R A M T O P . ) 

3 0 R E M * R E A D V T O B E A S S E M B L E D 
• U I T H S U P E R S E M B L E R A T A D D R E S S 
1 5 5 1 4 . 

4 0 R E M L D B . 5 2 ; : L 0 : P U S H B C 
5 0 R E M L D D E . L 2 . P U S H D E 
6 0 R E M _ D B . 1 4 ; : L l L D A . ( D E ) ; A 

D D A . 1 2 3 ; L D ( D E ) . A 
7 0 R E M I N C D E ; D J N Z L l 
8 0 R E M P O P D E L D B C . 1 4 
9 0 R E M C A L L 2 9 2 3 

1 0 0 R E M P O P B C ; D J N Z L 0 ; R E T 
1 1 0 R E M : L 2 " Y O U R C O M P U T E R , " 
1 2 0 R E M ) 

9 9 9 0 L E T A D D = 1 5 5 1 4 
9 9 9 1 P O K E 3 2 7 6 7 I N T ( A D D / 2 5 6 ) 
9 9 9 2 P O K E 3 2 7 5 5 ; A D D - 2 5 5 * I N T « A D D 
/ 2 5 5 ) 

9993 L E T A = U S R 2 7 8 1 9 

Example program 3. 
d p m 

S 2 . I 

. . . . 

5 
1 0 
20 

3 0 
W I T 

1 5 5 1 
4 0 
5 0 
5 0 

i _D A 
7 0 

5 E T 
3 0 
9 0 

100 
A . D 
110 
120 
1 3 0 

9 9 9 0 
9 9 9 1 
9 9 9 2 
/ 2 5 5 
9 9 9 3 

f l f i i s i i f i t i i i i a i i i i i c i i i a i i 

• f l t t S < « l l l l « « < l | | | | f « « g i | | | 

* R E M E X A M P L E S 
R E M < 
R E M ^ M S f c l r f r W M J K S i * 
R E M * i T H I S M U S T B E - O A D E D 

H A S S E M B L E R A S O U E R A M T O P . ) 
R E M * R E A D T O B E A S S E M B L E D 

H S U P E R " S E M B L E R A T A D D R E S S 

R E M L D C . 1 2 7 ; . L 0 : P U S H B C 
R E M L D D E . ( 1 6 3 9 6 ) ; L D C . 2 4 
R E M L 1 : L L 5 . 3 2 ; L 2 I N C D E ; 

. IDE) , I N C A 
R E M B I T 6 « A ; J R Z L 3 . R E S 5 . A 
7 . A 
R E M : L 3 : L D ( D E ) . A ; D J N Z L 2 
R E M I N C D E ; D E C C . J R N Z L l 
R E M L D D E . 6 5 0 ; : L 4 : D E C D E ; L D 

; C P 2 5 5 ; J R N Z L 4 
R E M P O P B C ; D E C C ; J R N Z L 0 
R E M R E T 
R E M ) . 
L E T A D D = 1 5 5 1 4 
P O K E 3 2 7 6 7 , I N T ( A D D / 2 5 6 i 
P O K E 3 2 7 5 5 . A D D - 2 5 6 * I N T » A D D 

LE" * " A = U S R 2 7 3 1 3 
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Cobolt 
Direct imports at ridiculous prices 

NEW BASE-LESS JOYSTICK 
Just tilt to operate. 
Single shot trigger. 
Auto-fire button. 
Use it single handed. 
No more wrist cramp. 
No more table suckers. 
Standard joystick connector. £8.95 

= 

All products have a full no-quibble guarantee 

COMPUTER DATA RECORDER 

• For most home micros. 
• 3 digit tape counter. 
• Low battery indicator. 
• Switchable monitor. 
• Input, output, Din 
and remote sockets. 
• Mains power pack £4.95. 

Also a version 
for Vic 20 and 
Commodore 64. 
Powered and 
controlled by 
the computer. 

£21.95 
£19.95 

Not a modified Audio machine — A top quality computer data recorder. 

Our low introductor prices j 
include VAT and UK postage. To: Cobolt Systems Ltd. 

37 Eastgate Pickering, Y018 7DU 

We have an expanding range of products ' Tel: 0751-73315 
— send a large SAE for the latest lists. I 

I N A M E : ....' 

I ADDRESS: 
Trade and overseas enquiries welcome. | 

Please send me 

See us at the Christmas Computer show at i j enclose: £ 
Olympia. Nov 30-Dec 2. 
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GAMES . . . GAMES . . . GAMES 

THE VIRGIN 
COMPUTER 
GAMES SERIES 
£££££'s of 
Entertaining Games 
for only £2.95 
Each book contains more 
than 20 quality games 
programmes, each one 
specially written for the 
series and unavailable 
elsewhere. Moving graphic 
games, arcade games, reflex 
flexers and brain stretchers 
are all here and guaranteed 
to provide hours of 
entertainment. 
Only £2.95 each 

GA\ 
I t J K Y 

B I 
MM 

G A M E S F O R Y O U R Z X 8 1 

M O R E G A M E S F O R Y O U R 

Z X 8 1 ( £ 3 . 5 0 ) 

G A M E S F O R Y O U R 
Z X S P E C T R U M 

M O R E G A M E S F O R Y O U R 
Z X S P E C T R U M ( £ 3 . 5 0 ) 

G A M E S F O R Y O U R V I C 2 0 

M O R E G A M E S F O R Y O U R 
V I C 2 0 

G A M E S F O R Y O U R 
B B C M I C R O 

M O R E G A M E S F O R Y O U R 
B B C M I C R O • 

G A M E S F O R Y O U R D R A G O N 

M O R E G A M E S F-OR Y O U R 

D R A G O N 

G A M E S F O R Y O U R A T A R I 

G A M E S F O R Y O U R 

. A T A R I 6 0 0 X L 

A M E S F O R Y O U R T R S 8 0 _ 

I 1 G A M E S F O R Y O U R O R I C 

M O R E G A M E S F O R Y O U R 
O R I C 

G A M E S F O R Y O U R 
C O M M O D O R E 6 4 

M O R E G A M E S F O R Y O U R 
C O M M O D O R E 6 4 

G A M E S F O R Y O U R A C O R N 
E L E C T R O N 

G A M E S F O R Y O U R TL 9 9 / 4 A 

THE PERSONAL 
COMPUTER 
HANDBOOK 
3rd Annua l Edi t ion 

TIMHARTNELL 
The complete guide to 
selecting and using small 
computers, including an 
explanation of how they 
work and what they can do 
for you, a detailed analysis 
of the available systems on 
the market and how to buy 
them, and how to get the 
most from your computer 
with an extended step-by-
step guide to programming. 
Only £4.95 

WRITING 
SOFTWARE 
FOR PROFIT 
A.J. HARDING 
Most software authors 
begin writing programs at 
home and many have 
dreams of seeing their 
hardwork published. With 
this in mind, this book 
examines how to choose the 
right machine and the right 
computer software before 
explaining in depth the best 
approach to program 
writing and submitting your 
finished program. 

£4.95 

*EBffTns Mpmntl 

G S E E a u * * w * v 
I OWOJ1IK CBSHaffOi 
Ir^Q . 

ifwieruttn -
KIWI iiWt 

U*M7T«; 
•NIMOCfui 

Available from all good bookshops, or direct from the publishers adding 12'/f% to the price of each book ordered to cover our postage and packing. Please 
make cheques'P.O's payable to Virgin Books and send to: Computer Books Offer 3. Virgin Books. 61-63 Portobello Road. London W11 3DD 

TRIONIC 

S p e c i a l offer f r o m th i s i s s u e : L I F E M E M B E R S H I P £ S 
(normally £9.50) Oversons (Europe ©nly| £10, or 
|om local branch in W. Germany. France. Holland. 
Belgium, Scandinavia, South Africa, Ireland—send 
Ini Reply Coupon and * e ' l l forward your onqulry 

RANGC! 
mmtfjuvw 

, -A 
. ARCAOBdnd• ' 
SIMULAVM 

Bustf^ess 
"dndO-J&X&t&M3 

* programs 
Mu,0(bO'u'DB& 
m/C COMPftftS. SPvcArroW-

ropSL>PPu£&-

CRM 
.luZsrfar&A 

y ^ f l e w s ' ' 
*DtSCOOHTOff&*$^ 

teed Cl (01 cnaQOJInii A deu> t 
|P'0P» ALECFWY ABPS, F«SA j.-<l| 

EPHA F flY HA 

Tne first true software H i la ry 10 be set up In the 
world— and stil l the largest • Unrivalled tape 
stock. as you'd expect from our head start • Run 
by a 18-blt computer (2 million bytes of program 
and data on disk?) wi th the help of t lx less able but 
more friendly mere humans! • Olton imitated 
(sometimesalmost to tholet tor—flat tery Indoodl) 
but never equalled • Friendly, helpful service— 

at tho end of a pnone if needed • Free membership 
of our Discount Club: pounds off peripherals and top-
oMhe-chart tapes • Any loading problems (rare!) 
automatically credited • Shop now open (next to 
Post Office) for rental ancl discount sales of tapes and 
peripherals • Branches throughout the world 
• No complicated scf lemw. no commitment to 
quantity—rent what and when you like • Printed, 
il lustrated magazine "Computerchot' packs In more 
than any mere typed newsletter • Keenest-ever 
rates • ACCESS holders cun toln by telephone on 
0730 892732 • NO RIVAL can offer all Ihls.... 

T o : S O F T W A R E L I B R A R Y , F a r n h a m R o a d , W e s t L l s s . H a n t s G U 3 3 6 J U . 

N A M E . . . M a c h i n e 

' A D D R E S S 

Your Local Home Computer Centre 

Best Shop in Town for Software, Books, Mags, 
Peripherals and Accessories. 

We sell and support: Amstrad, Atari, BBC, Commodore 
C16, CBM 64, CBM Plus 4, Electron Spectrum 48K, 
Sony Hit-Bit (MSX). 

We are one of the Largest Stockists of Games, Business 
and Educational Software and Utilities for all Popular 
Home Computers. 

Amstrad CPC464 Green Monitor £239 
Amstrad CPC464 Colour Monitor £349 
Commodore C16 Starter Pack £ 139 
Commodore 64 £ 199 
Commodore 64 Trionic Pack £249 
Commodore 64 Business Pack £629 
BBC Model B Micro £399 
Acorn Electron £199 
Spectrum 48K £129 
Sony Hit Bit MSX Computer £299 

We also stock a large range of Printers, Monitors and 
Disk Drives to suit all applications. 

O P E N 1 0 a m 8 p m M o n Sat . Tel: 0 1 8 6 1 0 0 3 6 

T R I C N I C L I M I T E D 1 4 4 S t a t i o n R o a d . H a r r o w , M i d d l e s e x 
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MULTITASKI 
ONE OF THE most advanced features of the 
Amstrad micro is its ability to handle interrupts 
directly from Basic. In other machines such as 
the Spectrum, interrupts are a tool available 
only to the machine-code programmer. 
Amstrad Basic releases the power of interrupt 
to all in a simple but compre-
hensive manner. 

Although Spectrum interrupts 
can be harnessed quite readily 
- at least on the 48K machine 
- from machine code, the Basic 
programmer is left out in the cold witlT m. 
commands to support interrupt-driven pro-
gramming. Presented here is a program which 
rectifies this shortcoming by equipping 
Spectrum Basic with a number of interrupt 
commands, as well as the O n Error and O n 
Break commands found in Microsoft Basic. 
Due to the problems associated in accessing 
interrupts, even from machine code, on a 16K 
machine, it will only operate on the larger 
model. 

The machine code resides above R A M t o p , 
occupying addresses 63866 to 65367. Type in 
listing 1 and Run it. The program automatic-
ally lowers R A M t o p and proceeds to Poke the 
code into memory. Each of the 23 data lines 
holding the code in a hexadecimal form lias an 
associated checksum. I f at any time the codc in 
a line doesn't tally with its checksum then the 
computer stops, displaying the line at which 
the discrepancy was found. 

When the code is in a form that the computer 
will readily accept — i.e., correct — you can 
save the code using the command below. Don't 
worry about the long delay while the computer 
Pokes the code; it takes a couple of minutes and 
don't be concerned by the blank screen, the 
computer hasn't crashed — hopefully. 

S A V E " M U L T I T A S K - C O D E 6 3 8 6 6 , 1 4 1 3 

You can reload at any time with: 
C L E A R 6 3 0 0 0 : L O A D " " C O D E 

The 10 new Basic commands provided by 
the program can be accessed by typing them in 

Easy multitasking with 
Richard Taylor's 
After and Every. 

•SPECTRUM 
INTERRUPTS 
in Rem statements. There's a limit of one 
command per Rem and, as usual, a Rem state-
ment must be the last item on a line. T o make 
the computer treat Rems in this new fashion it 
is necessary to initialise the machine code by 
using a Randomise U S R 63866 as the first line 
of your program. Subsequently, Rems will be 
treated in the new manner with no further need 

"•.•LTITftSlUNG 
B A S I C E X T E N S I O N 

3'i - : Chard Tay 10 r 

Listing 1. 
10 REM 
20 REM 
30 REM 
40 REM 
50 REM 
60 CLEAP 63000 
70 LET a =63366 
SO 17OP l «0 TO 22 
90 LET 1=0 READ », a * 

100 I P LEN 55 £ If«'~ ' LEN S i £ 
THEN GO 500 
110 FQP C =1 TO LEN a f STEP £ 
120 uET =CODE as e - 4 3 - " * ' a s : 

130 LET UaCODE 3S C + i - 4 3 - 7 - . a s 
i ; +1 = ft" ^ 
140 POKE a 16* +y 
150 LE"~ - « t + a s - x + y 
160 L E T a = a * l 
170 NE . 'T c 

130 I " t THEN 50 TO 500 
190 fiE - ~ 
200 cpr.jT D a t a OK - N0.» SA'.'E 
210 3TQC 
500 P R I N T 5PP0R in l i n e " 3000 

• '.-10 
510 2T0P 

3000 DATA 7565. C321FDC31AFDC32 i 
« e C ' F C D 3 3 c C s r - 2 - : : - 3 0 3 : c o E 2 : : : 
?='l£C,FC9c : 7EFEOD280PFE2CS80BFE21 

33F2CD882C33EDCF0BCDB223330623CD 
5 4 3 ; I S D E C F O I D ^ I A " 
.-OiO C-ATA =00: E 6 7 F 4 F - E 2 3 F E 2 0 3 S 
FAF620B9200A iA131730EC225DSC37CS 
1«131730FBS7C E<r 1S67455F29DFC6S75 
6S""2P 9A2 e C64597261626CE5E2FB656E 
61626CE51CFC~265" 
3020 DPTA 73756DE54CFC6F6E 
2O65 72725F72206 76P7AEF7FFC6P6E20 
62726S616E2073746FF05EFA6F6E2052 
7265616B20576- - ' 275E272F«5S676E6 t r 

72652062726561£6 
3030 DATA 3365 6DPA6A~*25~F0E5FE 
00676F7375E211D3F9CDE 3F333081313 
lAA72OF5CFOBE£5E2355E5E92 i00FF22 
O5FFFDCB76S6C0220D B FC92 i00FE13E t r 

CD33F9FE0DC2A9FQ-
304O DATA 9 2 4 3 . ' 6 9 6 0 1 1 1 0 2 7 B 7 E D 5 2 
1933DCCF0AE7CDBF16FD34ODDP06OOFE 
0D232EFE3A23EE21BSFAE54FE779FEEA 
2353FEFA2362FEFECf l56FDFEE3CAD0=C 
C3441BCD0AFEDFFE" 
3050 DATA 6403 . "OD2306FE3A28C6CF 
OB2A555C3EC0A62SO2CFFFAFFEOi ;EOO 
56235EED534S5C235E2356EB19232255 
5CEB225D5C571EOOFD360AFF15FD72OD 
239314CD3B19286E" 
3060 DATA 3461 , "CF16DFFE2A20O3E1 
16BFFE0DC3C3A3FACD821CDFFECBC23A 
1CC1EF0238EBCDE934DAC3FAC387FA2A 

(listing continued on next page) 

for U S R calls. The full command list is as 
follows: 
A F T E R O N E R R O R G O T O 
E V E R Y O N B R E A K S T O P 
D I S A B L E O N B R E A K G O S U B 
E N A B L E I G N O R E B R E A K 
D R O P R E S U M E 

I'll now deal with each of the commands 
individually. The simplest command is Ignore 
Break. As you would expect this command 
forces a program to ignore the break key and 
therefore prevents you from breaking into it. 
As an example, type in the following short 
program, but only if there's nothing important 
in memory. 

10 R A N D O M I Z E USR 63866 
20 R E M I G N O R E B R E A K 

3 0 G O T O 30 

Pulling out the plug is the only way out of 
this program. The command in line 20 is typed 
in letter by letter, a little more laborious than 
single key entry but certainly a lot less 
confusing. You can type in either upper or 
lower case but upper case tends to look a bit 
neater. I f the first character of a Rem is an 
asterisk then the rest of the line is ignored. In 
this way you arc still able to add comments to a 
program. 

The next command, O n Break Stop restores 
normality to the break key: 

(continued on next page) 
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(listing continued from previous page) 
0e522222CC5 i22 :D941EFE0B3802CF0A 
FE08 30194F 

2P7~ -.135 915F2500110FFF19 
-34E22-16FB23CB4.6C3010000C9FE0930 
O5ED4B03FFC9FE0f l30073f i02FF4P0S00 
:33 f l3 IFFC63 i f r E3M33F3C50713EFFFF5 
C5D5E5F3CB764620" 
3080 C-ATP - 1 5 3 2D0B08210FFFE55E 
23552 2 C e i S 2 0 0 E - S B 3 2 3 0 * l E 2 B 7 2 2 B 7 3 
7f iS3CCf lDFB11070OE11910E2FDCB007E 
2034.FDCB76C6Ei£ 1 I 1F1C92323E5235 E 
2255:52f l05FF=D5E 
3090 DRTR 0 -FFB7ED52110F00 
EC?2D1330H2P<?9F=-722B732B2209FFEi 
C S 4. E C 3 552 3 21- 2 2 = E2 35 5E12 B 7 2 2 B 7 3 -J 9 
O F F E 3 D 2 3 i D C D i 2 - : F E 0 B 3 O 2 C i F 7 B F E 0 r ' 
C 2 f l 9 F 9 7 9 3 7 S 7 3 - 9 I " 
5100 0«T* 7533 3 F 2 o 0 0 1 1 i i F F i S C B 
CSC906332111FF110700CBC61310FBC 5 
2DS3F9SF78f l77933CF0f lDFFE0D2S lRCD 
1 2 F C F E 0 3 3 C p 2 i ~ "*EFE0DC2ft9F9793"*37 
3 7 9 1 5 F 2 6 0 0 i l l l = F • 
3110 DATH 763.1 i 9 ' ~ B S 6 C 9 0 6 0 3 2 1 i l 
-~11Q70OC536I=•10FBC9FDC5764E2002 
CF06DFFE0D2B13CD83F9FCCDC2f l9F92i 
0F27e7EDA23S31«F1307ED4BO3FF3f lO2 
F F F D C B 7 6 3 E E D i 3 i 2 " 
3120 DRT« 7B17. •5C324.45CC9CDS3F9 
FE0DC2A9F9210F2787ED4.2383EEDi305 
~F113BFC>2fl3D5C"'322-2C9DD2E001303 
DD2E02CD33F9F E2C2302CFCBE~"C511A-3 
=f lCOSSF93E0O3319 
3130 DftTft 9570 . "CD12FCFEe3Df i i f lFC 
= 57BFE2CC2f l9F95- l l45 c f lCDB2F930r ' f l 
= lF5CD33F9FE0DC2f i9 = 9210( r2-B7EC-A2 
Dft1AFCF15F373737926F250011CFFF19 
E56960CD6E19EB51" 
3140 DRTH 7095 "36002335OO23DC 

CB3EBB772373237223C>1^322-: ,22B2S22 
2B2BF3722B73FBC3ED7B3C-5CC3B8ef lF2 
35 - 5 0 0 2 1 - 2 ^ 3 2 = - - F E S i e i F ^ F l l l O - F O i 
3 -0O3630ECB03E e r E " 
3150 Dfi-A 7930 ED4?E£>5E2«B2SG23 
a . f i07eF2179F9220SFF21®0PP22OBFF£2 
0DFFlBC4EO7B3D5CDDEa,D17l=IFE3E2005 
D50DE5CF06CB-P20123BF1DDE5ED-33C 
SCEDS34.25C3fia4.5C" 
3150 CfiTfi 3105 C3B5FACBBAFDCB-C 
952f l05 c F220D c ' -13E0FDCB764EC20313 
3ft3ft5C32ClFFFI>3e00rFFDCB7688FDC5 
75CEfilO000F2753"*225F5C2fi0B5CC23i3 
i 5 2 1 3 B " D E 5 2 f i i 3 5 r " 
3170 - 9 3 3 2203FF3fl475C32O2 
FF2ft05FF22425C 3S0fi00C3B5F~=D5= 
07FF2«B23222E-E: -522002CFO6EB2D3= 
FEED53335CCDC5 e EED53345CCD05 e E£: ' 
537D5CCD05FEED53" 
3180 DAT* 7232 425C2B7E32445C22 
07FFC92B562B5EC2FDCB7656204D2AOD 
F F 7 C F E p E c r4SFEFF2007CDS41F333CC p 

14CD541F3835EC753D5C0DE1ED5B455C 
3A475C3CFC-CB0A-E" 
3190 CflTfl 3 6 1 - 2007ED5B425C3f l - -
5CF533CBFAD5DDE5ED733D5C23425CFC-
350^00FDCB-6Dc21B3Ff lE52179F9S-=2 
ED5B09 e FED52235«EB235E235o2£05F -
FBED4B07PPB7ED4.2" 
= 200 DATA 3 0 - - C5010F30ED42C23 = 
41ED7B3D5C6950E :AB4SSC3A475C3C- : 
•:B0AT*E20O7EDiEi25C3fi445C77CD8FF5 
ED4B7D5CC[>BFFEEC,4B345CCDBFFEEDiS 
8SSCCDSFFE23220 " " ' 
3 2 1 0 C'flTfl = 2 F F E B C 3 C 6 F A 2 2 " i l l 
70C9FBF&CB0ft7E£02«4fi5CCD6E193flA4 
5 C 2 8 0 C f l 7 C 2 £ C i B 4 - 7 E E 6 C 0 7 3 C 2 B 0 i a : : 
C3CEFfl2AB25CEC'5E07FF23B72D52£0O2 
CF0DEB1109C05 -£T " 
3220 5 - 9 522207FFC9" 

(continued from previous page) 
10 R A N D O M I Z E U S R 63866 
20 R E M ' P r e s s 'a' to get out of this 
30 R E M I G N O R E B R E A K 
40 IF I NKEYS = " a " T H E N R E M O N B R E A K 

S T O P 
50 G O TO 40 

The last of the three commands concerned 
with the operation of the break key is O n Break 
Gosub. Th i s is a much more powerful 
command than the previous two; allowing a 
full-blooded subroutine to be called when break 
is pressed. In order to specify which line 
should be jumped to this command .must be 
followed by a valid line number. You Ifeve two 
options over this, you can either put a number 
in directly or the name of a variable. What 
you're not allowed to do is have a mathematical 
expression, so something like 10+1000 is 
invalid but 1010 is O K . 

The complexity of the break subroutine will 
obviously depend on the application it is being 
used for. In many cases it would simply consist 
of a Run command to restart the program com-
pletely if break is pressed. In any case, the 
operation of the routine is entirely up to you. A 
break subroutine is written in exactly the same 
manner as a normal subroutine; terminated 
with a Return command. 

In order to prevent break subroutines nesting 
themselves by the user pressing break while the 
break-handling routine is actually running, the 
key is ignored while the routine is in progress; 
just as though you'd used Ignore Break. When 
the terminating Return is reached the original 
status of break handling is restored. It is 
possible to redefine the operation of the break 
key from within the Break handler itself, 
although its eftect won't be initialised until the 
break routine lias finished. The following short 
example will call the break handler at line 1000 
onlv the first time break is pressed. 

10 R A N D O M I S E U S R 63866 
20 R E M O N B R E A K G O S U B 1000 
30 G O TO 30 

1000 PR INT "You've pressed break" 
1010 R E M O N B R E A K S T O P 
1020 IF I N K E Y S = " " T H E N G O TO 1020: 

R E M "Wait if user still pressing break 
1030 R E T U R N 

When you write a break handler it is 
important not to use any variables utilised in 
the main program as altering them might upset 
the program when it is Returned to. It's not 
really a good idea to print on the screen either 
as your printing might corrupt the layout of the 
program's own output or even, in some 
circumstances, cause it to halt with an error. 

I f your program is menu-driven then it is a 
good idea to terminate the break routine with a 
jump to the part of the program which prints 
the menu. I f a user selects the wrong option at 
the menu then pressing break will immediately 
return control to the menu without harm. 

Disabling the break key might not com-
pletely protect a program as there are other 
places where you may be able to stop it. 
Namely when the computer asks "scroll?", 
during any printer/cassette/Microdrive access 
or by typing Stop in response to an input 
prompt. However, you can intercept these 
possibilities by detecting the error reports that 
they cause using the O n Error Goto n 
command where n is a line number. 

This command allows you to trap any sort of 
error that occurs in a program. When an error 

is detected the computer does a G o T o to the 
given line — not a Gosub although the com-
puter does remember where the error occurred. 
The error handling routine should be able to 
competently handle any error that can occur in 
a program. In common with break subroutines, 
error routines may just consist of a Run 
command to restart the program if an error 
appears. 

Some Basics automatically list the line at 
which an error occurred to give you the oppor-
tunity of modifying it if, indeed, it is where the 
mistake lies. Using the O n Error command it is 
possible to add this facility to Z X Basic. It is 
necessary to know the line at which the error 
was found. T o be able to do this you need to 
insert a De f F N command in the first line of the 
program along with the U S R call: 
10 D E F FN v(a) = U S R 63872: R A N D O M I Z E 

U S R 63866 
Inside the error routine, F N v(8) returns the 

line at which the error occurred. The self-list-
ing routine is as follows, you might find it a 
verv time saving debugging aid: 

10 D E F FN v(a) = U S R 63872: R A N D O M I Z E 
U S R 63866 

20 R E M O N E R R O R G O T O 9990 
<Rest of program> 

9990 PR INT "Error " ;CHRS FN v(10);" at line 
" ;FN v(8); ":";FN v(9) 

9991 PR INT 
9992 LIST FN v(8) 

F N v(9) returns the statement number of the 
erroneous command and C H R $ F N v(10) 
returns the alphanumeric code for the error. 

The Resume command can be used optional 
at the end of an error-handling routine to 
continue execution of a program from the state-
ment where ihe error was detected. I f you 
follow Resume by a line number then execu-
tion continues from that line instead of from 
the point of the error. You should always 
terminate error handlers with a Resume if you 
intend to re-enter the program, never use a G o 
To. T o prevent error handlers from becoming 
nested, any errors detected within the error 
routine itself are reported in the usual manner. 
The following program repeats forever — or at 
least until you answer no to the "scroll?" 

prompt. It illustrates the danger of resuming 
from the point of the error without actually 
correcting the error's cause. 

10 D E F F N v(a) = U S R 63872: R A N D O M I Z E 
U S R 63866 

20 R E M O N E R R O R G O T O 1000 
30 LET a = b: R E M 'What b? 

1000 PR INT " O h dear, there's been an error" 
1010 R E M R E S U M E 

The use of Verify or Load commands from 
within a program often causes problems if there 
is a tape error since you are left in command 
mode once the error has been reported. I f the 
program is going to be used by people other 
than its author, then it is necessary to print 
instructions on the screen o f what to do in the 
event of a tape error to re-enter the program. 
Th i s works, but is hardly state of the art in 
user-friendliness. 

The O n Error command provides a useful 
solution to this problem by allowing an error 
handler to be called if a tape error is detected 
which can invite the user to try again. There 
are many instances in a program where it is 
useful to use an O n Error command, most 
notably when checking the validity of user 
input. Rather than undergoing complicated 
checking routines it is much easier to assume 
that it is right but set up an error routine as a 
safety net while the input is being processed so 
that any errors caused by invalid data can be 
solved by looping back to the input statement 
to ask the user for the input again. 

The major function of the program is of 
course to provide interrupt handling. This is 
implemented in the form of the commands: 
After, Every, Disable, Enable and Drop. The 
scheme of things is basically this; there is a 
timer available counting at a rate of 50 unus per 
second — the Frames rate. Using the After 
command you can set the timer to a specific 
value. Immediately, the timer starts counting 
down towards zero. Your program can happily 
continue, not having to worry about the timer 
any further. When the counter reaches zero the 
flow of your main program is temporarily 
diverted to a certain subroutine; just as if a 

(contined on page 150) 
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(continued from page 148) 
Gosub had been magically inserted in the right 
position in the program. 

The subroutine is not terminated by a 
Return command but by the normally inno-
cuous Continue. The syntax of the After 
command is After x, Gosub y. The Gosub has 
to be typed out in full. It is necessary, I 'm 
afraid, to type in the seemingly redundant 
comma just before the Gosub bit. 

The ability for a program to be freely inter-
rupted in this way is often loosely termed 
Multitasking or parallel processing. 

Here's a silly example — a listing for a com-
puterised egg timer. N 

10 R A N D O M I Z E U S R 63866 
20 R E M A F T E R 9000,GOSUB 1000 
30 PR INT "Start boiling the egg. I'll just 

brush up on my mental arithmetic." 
40 LET a = INT (RND-1000) 
50 LET b = INT (RND*1000) 
60 PR INT a;" + ";b;" = ";a + b 
70 F O R c = 1 TO 100: NEXT c 
80 P O K E 23692,255: R E M 'A l low 

automatic scrolling 
90 G O TO 40 

1000 PR INT "The egg is done" 
1010 S T O P 

Line 20 sets up the time delay of 9000 
l/50ths of a second — three minutes. Lines 30 
to 90 just waste type by doing something 
completely unrelated with eggs, adding 
numbers together. Lines 1000 and 1010 are the 
subroutine called when the three minutes are 
up. The After command is a "single shot" 
command in that the subroutine is called only 
once, after which the timer becomes inactive. 
In most applications you would want a certain 
routine to be called at regular intervals. You 
could do this with the After command if you re-
initialised the timer with After at the start of the 
subroutine. 

However, a much better way is to use the 
Every command. Every is used in exactly the 
same manner as the After command. When the 
"interrupt service routine" — the subroutine 
called when the timer reaches zero — is reached 
the timer is automatically re-armed to its 
starting value ready for the next time. Th i s 
program will constantly update the time at the 
top left-hand side of the screen even while 
another program is running: 

10 R A N D O M I Z E U S R 63866 
20 LET min = 0: LET sec = 0 
30 R E M E V E R Y 50,GOSUB 9900 
40 LET a = 0 

50 PR INT AT 21,0;a: LET a = a + 1 
60 G O TO 50 

9900 LET sec = sec + 1 
9910 IF sec>59 T H E N LET min = mln + 1: 

LET sec = 0 
9920 PR INT AT 0,0;("0" A N D mln<10);mln; 

":";("0" A N D sec<10);sec 
9930 C O N T I N U E 

The delay time in an After or Every 
command can be up to 65,535 units, about 21 
minutes 51 seconds. I f you need longer delays 
than this for some reason then you could use 
the following method. For instance a delay of 
one hour could be produced by setting up an 
interrupt service routine — or I S R if you like 
abbreviations — called every 10 minutes. At the 
start of the program you would initialise a 
variable — a, say — to zero. 

Each time the I S R is called the value in a is 
incremented and when it reaches sue, an hour 
has passed. Bear in mind, however, that the 

Spectrum's clock isn't very accurate and you 
could end up with a quite drastic error with 
such a long delay. 

So far I've talked about the "t imer" in a 
singular sense. There are, in fact, eight timers. 
All eight arc completely independent o f one 
another in all respects. You can direct inform-
ation to specific timers in an Every or After 
command by tapping another number in after 
the delay time, e.g., 

A F T E R 100,7.GOSUB 9000 

uses timer 7. 
The timers are numbered 0 to 7. I f you miss 

the timer number out, as in previous examples, 
then it defaults to timer 0. 

The Disable command enables — no pun 
intended — you to suspend the operation of one 
or all of the timers. Disable used on its own 
disables all eight timers whereas Disable 
followed by a number disables only that parti-
cular timer. The inverse command is Enable 
which is used in a similar fashion to re-enable 
previously disabled timers. 

10 R A N D O M I Z E U S R 63866 
20 R E M AFTER 100,GOSUB 1000 
30 R E M D I S A B L E 0 
40 G O TO 40 

1000 PR INT "Time up! " 
1010 S T O P 

Does nothing unless you remove the disable 
statement at line 30 or put in an enable 
command at line 35. You'd usually use the 
Disable/Enable commands to protect certain 
parts of a program from being interrupted, 
possibly because that part manipulates vari-
ables used by the ISR(s) and could leave the 

I variables in temporary states that may upset the 
ISR(s). 

The last command connected with interrupts 
is Drop. I n an analogous way to normal 
Gosubs, before an I S R is called the current line 
and statement numbers are stored away on a 
stack so that normal program execution can 
continue quite happily when the I S R is 
finished. In some circumstances, however, you 
might not want to ever return from the I S R . 
For example, in a game you might wish to set a 
time limit to complete a certain task, say 10 
seconds. You could use After 500, Gosub 8000 
so that when the time is up a jump to line 8000 
will be made. Obviously you wouldn't want to 
return from the I S R to continue that particular 
part of the game. 

T o save leaving the stack in an unbalanced 
state you would use the Drop command. Th i s 
command simply makes the computer take the 
top item of its stack and throw it in its elect-
ronic dustbin. In an application such as this 
you can disarm the timer with an After 0, 
Gosub x as soon as the task's been completed 
otherwise you could find the computer calling 
the I S R at a rather inappropriate time. 

When a timer counts down to zero the com-
puter remembers that a certain line is to be 
called by placing its line number on yet another 
stack. When the statement currently being 
executed is finished it looks at the number it 
remembered and calls the appropriate "ISR. 
Because I S R calls are not processed until the 
current statement is completed Input, Pause, 
Load, Save, Merge and Beep may hold things 
up. The computer, being a meticulous beast by 
nature, carefiilly piles up all the numbers of the 
I S R s it's got to call in preparation for such a 
time when it is able to process them. 

Eventually the computer will run out offl 
room and will no longer bother to store the I 
lines. The amount of room the computer has I 
got for stack storage is determined bv howl 
much memory you leave free between RAMtop fl 
and the start of the program at 63866. A good I 
value for R A M t o p is 63000 which leaves room I 
for all but the most complex applications. I 
Us ing the user-defined function introduced I 
under the O n Error command it is possible to I 
interrogate any of the timers and find their fl 
current status. Use F N v(x) where x Ls the timer I 
you wish to look at, numbered 0 to 7. 

10 D E F FN v(a)= U S R 63872: 

R A N D O M I Z E U S R 63866 
20 R E M A F T E R 1000,5,GOSUB 4000 
30 PR INT AT 0,0;FN v(5);" " 
40 G O TO 30 

1000 S T O P 

The program displays the time remaining OB| 
timer 5 as it plunges towards zero. The I 
function will return a zero if the timer is either! 
inactive or disabled. 

Unlike error and break handler routines,! 
I S R s will nest to as many levels as you like! 
although in practice the number of levels is I 
determined by the amount of free memory I 
available above R A M t o p for the stack. Onel 
tiling to avoid is to define an Every command I 
with a time interval smaller than the time I 
needed to execute the associated ISR. The I 
routine will "interrupt itself' in such a| 
circumstance as the next interrupt will have I 
occurred before the I S R to handle the previous! 
interrupt is finished. 

Eventually the computer will get clogged up j 
with an enormous slack of return lines which ;t 
never quite gets round to using. I f this sort of ] 
situation is a possibility in your program then 
disable the timer right at the start of the ISR 
and enable it again right at the end. When 
writing I SR s , as with break and error handler'-, 
it is important to remember that the routine 
should not do anything to unduly upset the 
main program by changing the value of one of] 
the variables it is using, for instance. 

The computer looks after you a bit by auto-
matically storing the print and plot positions at j 
the start of the I S R and restoring them to those 
values when the I S R is terminated. Print and j 
plot positions are therefore "local" to the ISR.. 
I f you print and draw from within an ISR then 
the computer will automatically tidy ahv 
damage you might have done by changing the 
print/plot position. 

There are a couple of points of interest to 
Interface 1 users. First, you should not 
Open # and Close # commands in conjunc-
tion with this program. More precisely, 
programs using the interrupt facilities; On 
Error and O n Break etc., don't matter. 
Secondly, any other Microdrive/Interface I 
commands should be immediately followed by 

R A N D O M I Z E U S R 63869: P O K E 23728,0 
sequences. 

Rem statements typed in as direct commands 
are treated in the normal way and cannot, there-
fore, contain any new commands. The 
Continue statement cannot be used in the 
normal way as when an error is actually 
reported (in contrast to an error handler being 
called) then all the new stacks arc cleared and 
the timers arc all forced inactive. Continue will 
not, then, resume a program without actually 
clearing or changing anything. 
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THE FINAL TOUCH 
We've just a d d e d the final touch to our 

professional keyboard. 
This new Microdrive compat ib le 

keyboard offers more key functions than 
any other in its price range. And the stepped 
keys and space bar make it even easier to use. 
Our keyboard, constructed from high density 
black ABS, will take your Spectrum into the 
professional league. 
It has 52 "s tepped" keys plus space bar. A 
separate numeric key pad consisting of 12 red 
keys including a single entry 'delete' plus 
single entry 'dec imal point', facil itate fast 

Constructed from 
high density block ABS 

numeric data entry. 
The 15" x 9" x 3" case will accommodate 
your Spectrum and other addons like interface 1, 
power supply etc. and forms an attractive 
self-contained unit. 
All connections, power, Mic, Ear, T.V.; network 
RS232 and expansion port are accessible at 
the rear. 
A few minutes, a screwdriver and the simple 
instructions suppl ied are all you need to fit 
your Spectrum. 
All tftrbnfcz products are covered by a 
comprehensive guarantee. 

All connections 
accessible at rear 

52 stepped 
keys 

Space bar 
Separate 
numeric 
keypad 

\ / I M M M M n n a b M a f o , . i I 
1 

• 1 

£ 4 5 . 0 0 

r / ' Please rush me the following " ^ 

y
r / Microdrive compatible v 

keyboard(s) £45.00 \ 
y ' Please add post and packing £ 1.25 v 

y I enclose cheque/PO/Cash for Total £ V
 v 

or debit my Access/Barclaycard No. v , 
I I I I I I I I I I I I I I I i n 

v ' v 

y Signature Name N
v \ 

Address v 

r / ^ 

McPtic 
icmim! 
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AvaiMk 
HOW! 

— 

dKtronics 
OK Tronics Ltd., Unit 6, Shire Hill Industrial Estate, Saffron Walden, 

Essex CB11 3AQ. Telephone: (0799) 26350 (24 hrs) 5 lines 

Tb Spechiun CcmedicH 



Play one of the most challenging arcade 
names on your C-6-1 computer. 

V ZAXXON's mcredibie 3-D graphics, / 
\ diagonally scrolling screen and £*, 
\ super sound an1reproduced / J 
\ in gre.it detail. Hang onto L j t 

\ your joystick, keep firing rzZ&Si 
\ and practice. You may / j j M 
\ eventually L 

\ encounter the m k A ^ * | 
\ dead!) ^ n H S S 

Zaxxon 
\ himself ffl 

mm 

U.S. Gold Ltd.. Unit 24. Tipton Trading Estate, Bloomfield Road. Tipton. West Midlands DY4 9AH Telephone: 021 -520 7591. Telex: 337268, 



Acorn's new A B C / 
lets you upgrade^ , 
all the way to a ^ 
minicomputer — you 
can't go that far with 
the BBC but John 
Dawson tries some 
packages which 
take it into 
the supermicro 
league. * -

THE PRODUCTION of massive quantities of 
add-on or "retro-fit" equipment for the B B C 
Microcomputer must be having some effect on 
the unemployment situation in the U . K . For 
those of you with some money to spend, or the 
hope that someone else will spend it for you, 
here is a pre-Christmas selection of hardware 
and software for the B B C computer. Prices 
range from less than £15 up to rather more than 
£120. 

It's actually quite difficult to keep up with all 
the gadgets and programs that arc being 
developed and advertised for the B B C 
machine. In the course of writing this article I 
have found a second and third R O M extension 
cable mentioned in advertisments, several more 
R O M extension boards, two or three more 
versions of Forth and so on. 

No frustration or disgust 

Only a few of the items in this review create 
any new capabilities for the B B C Micro; you 
can, after all, save programs on to tape, 
exchange Eproms using the four sockets in the 
ordinary machine and process words using any 
one of a number of programs. What the devices 
and software discussed here do achieve is an 
increase in your productivity by saving time, 
reducing fatigue and errors and encouraging 
you to concentrate on the task rather than the 
machine. The gain is so great in some cases that 
a job becomes possible where before you would 
have given up in frustration or disgust. 

Multi-Forth 83 from Skywave has been 
written by David Husband who produced an 
earlier version of the language for the ZX-81. It 

is impossible to thoroughly test a piece of soft-
ware like multi-Forth 83 in the course of a 
couple of weeks. That applies also to both the 
other chips — Ade and View A2.1 — discussed 
in this review. It is possible to give you some 
idea of the capabilities of the program and its 
underlying ideas and any gross faults. 

Multi-Forth 83 comes as a 27128 16K 
Eprom and Skywave says that while it normally 
operates a return of post service, the worldwide 
shortage of these chips means that their initial 
stock is unlikely to last for very long while the 
price of £40 may have to change to reflect the 
Eprom supply situation. 

A 176-page manual completes the standard 
package and a demonstration disc holding one 
program is available to round off a "de luxe" 
system. The manual contains a comprehensive 
description of the multi-Forth 83 system 
although you will need a separate Forth text-
book if you arc not familiar with the language. 

Forth is a Threaded Interpretive Language 
and it is an intrinsic quality o f T I L s that they 
run quickly. Multi-Forth 83 is said to operate 
17 times faster than B B C Basic — when it is 
performing one task. That seems a reasonable 
claim, particularly when you see the system 
multi-tasking and still operating quickly. 

Normal programs execute a scries of pro-
gram instructions and stop. Multi-tasking 
allows you to place several complete programs 
into the computer's memory and the computer 
is then directed to hop around from one 
program to another so fast that it looks as 
though all the programs arc running simul-
taneously. 

Multi-Forth 83 will run up to 28 tasks at one 
time! The demonstration disc shows five tasks 

operating at once and the screen output is very 
impressive. I f you start a foreground task it is 
noticeable that some of the others slow down, 
the screen display of the clock, for example, 
may only be updated every two seconds, but 
the overall performance of multi-Forth 83 is 
stunning. 

You can print a listing of a program at the 
same time that you are doing something with 
the keyboard, sending commands to a robot via 
the user port and reading the position of a joy-
stick. 

The Forth position 

The 1983 standard Forth definition has a lot 
of useful words in addition to those in the 
earlier 1979 standard and David Husband has 
included many BBC-specific commands from 
the operating system. Words are available also 
to control Sound, Envelope, Colour and Time. 
The editor allows the use of the B B C cursor 
keys as well as the usual single-key Forth 
commands. 

Standard Forth uses integer numbers and 
multi-Forth 83 keeps to this policy offering 
16-bit and 32-bit number-handling words. You 
can, of course, write your own floating-point 
words but the integer and fixed-point words in 
multi-Forth 83 will do very well for most 
applications. 

Multi-Forth 83 will appeal greatly to anyone 
who is already familiar with the use of Forth; 
additionally, it should be considered by owners 
of the B B C computer who wish to start 
learning about Forth. Multi-Forth 83 does not 

(continued on page 157) 
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JU V L I S ECHO I is a high quality 3 octave keyboard of 37 full sized keys operating electroni-
cally through gold plated contacts. The keyboard which is directly connected to the user port of 
the computer does not require an independent power supply unit. 

The ECHOSOFT Programme "Organ Master" written for either the BBC Model B' or the 
Commodore 64 supplied with the keyboard allows these computers to be used as real time synth-
esizers with full control of the sound envelopes. The pitch and duration of the sound envelope can 
be changed whilst playing, and the programme allows the user to create and allocate his own 
sounds to four pre-defined keys. 

Additional programmes in the ECHOSOFT Series are in the course of preparation and will be 
released shortly. 

Other products in the range available from your LVL Dealer are our: 
ECHOKIT (£4.95)' - External Speaker Adaptor Kit. allows your Commodore or BBC Micro-
computer to have an external sound output socket allowing the ECHOSOUND Speaker amplifier 
to be connected. 

ECHOSOUND (£49.95)' A high quality speaker amplifier with a 6" dual cone speaker and a full 
6 watt output will fill your room with sound. The sound frequency control allows the tone of the 
sound output to be changed. 

Both of the above have been specifically designed to operate with the ECHO Series keyboard. 
The ECHO PRODUCT FAMILY breaks both the SOUND and PRICE BARRIERS, representing 

outstanding quality and value for money. 

Inclusive of VAT 

Scientific House. 
Bridge Street. SandJacre 

Nottingham NC10 5BA 
Telephone (0602) 394000 



MILES BETTER 
SOFTWARE 

221 Cannock Road, Chadsmoor, 
Cannock, Staffs WS11 2DD 

Tel 05435 3577 

US Gold Software Gpssotte Disk 

BEACH HEAD £ 8.95 £12.00 
RAIO OVER M O S C O W £ 8.95 £12.00 
STRIP POKER £ 8.95 £12.00 

•FORBIDDEN FOREST £ 8.95 £12.00 
•AZTEC CHALLENGE £ 8.00 £12.00 
•SLINKY £ 8.00 £12.00 
•CAVERNS OF KHAFKA £ 8.00 £12.00 
•POOYAN £ 9.00 £12.00 
•BRUCE LEE £12.95 £12.95 
•DALLAS QUEST _ £12.95 
•O'REILLYS MINE £ 9.00 £11.00 
•SNOKIE £ 9.00 £11200 
•FLAK £12.95 
MYST IC M A N S I O N £ 8.00 £12.00 

•SOLO FLIGHT £12.95 £12.95 
•NATO C O M M A N D E R £ 9.00 £12.95 
•F-15 STRIKE EAGLE £12.95 £12.95 
•SPITFIRE ACE £ 9.00 £12.95 
•FORT APOCALYPSE £ 9.00 £14.00 
•DRELBS £ 9.00 £14.00 
Z A X X O N £ 9.00 £14.00 
SENTINAL £ 9.00 £14.00 

•BLUE M A X £ 9.00 £14.00 

'Avafable for ihe Atari 

Phone for software availability and comprehensive software lists 

ADULT 
PARTY SPECTRUM 16/48k 

GAMES 

STRIP POKER 
Classic adult party game for 2-10 players, who may 

lose a lot more than their stake! Fully featured 5-Card 
Poker game (basic rules supplied) wi th that little bit 

extra! 
£6 .95 (cassette) 

Fully inclusive mail order price 

RISQUE 
New on-screen board game for 2-4 very, very good 

friends. Revealing after-dinner frolics, fun, dares, risks 
and forfeits! 

£7 .95 (cassette) 

Fully inclusive mail order price 

Send cheque/PO/MO payable to: 

PR SOFTWARE 
7 Ashley Road, Poole, Dorset BH14 9BS 

CASSETTE/DISC DRIVE/ACCESSORY BAG 
Thrt b»j will take all leadt and cablet. maim adaptor and plugi. 
It will carry all c m m and due dnv« unitt *r»il»W» from moil 

leading manufacturer!. There are alto 2 uteful pockttt to 
take any itami tuch at manual! of cauettet tlvat you are unable 

to tqtx«*e into tho large mtin bag compartment an 
ideal addition to the begt above. Price £14.96 

r.vc. 

All prices are inclusive of V.A.T.. pottags and packing for U.K. deliveries 
(overseas add 20%) 
P R A Y 8 0 U R N E L IM ITED , UN IT 5. M I L L S B O R O U G H HOUSE. I P S LEY 
REDD ITCH, W O R C E S T E R S H I R E . B98 7B U 
Redditch (OS27) 61221. 61759 

I enclose my cheque/postal order: Total 
Please tend me:- BAG/S 
together with my F R E E ! dust cover 

N A M E 

All these bags have been carefully 
designed and sculptered to fit each 
computer that they wuro designed 
for. Some of the bags will alto 
take other computers and these are 
indicated as those inside the closed 
brackets. 

i alto manufacture padded bagt for mott home end bunnen computer hardware. 

Trade and export enqumei welcome (Urge discount* available) 

STREET . 

Pleate allow 14 days for delivery (overteet 28 days) 
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View R O M Word processor soft- Viewsheet R O M Spreadsheet Games R O M The exciting Arcade 
ware. Normal price £59.95. software. 255 columns by 255 rows. game,Hopper. Normal price £14.95. 

Normal price £59.95. 

All you need to mix 
business with pleasure. 

For only £299. 

A c o r n Electron 32K Random Access Memory. With B B C Basic. Normal Price £199.00. 
Electron Expans ion B o x - P lus 1 provides various utility capabilities which include: 
a Centronics Interface,a Joystick Interface and 2 R O M Sockets. Normal price £59.90. 

A c o r n Electron Office Package. Items if purchased separately £393.75. W . H . S . price 299.00. 

The Acorn Electron Office Package at W H. Smith provides you with an 
ideal opportunity to combine all the fun of computer games with practical 
business usage,such as word processing and spreadsheet capability. You can 
buy this whole package for £299.00. Separately, the same components cost 
you £393.75. (incl. VAT). 

Find this amongst our wide range of carefully selected computer hard-
ware and software available at most W H. Smith computer departments. 

r * Subject to availability. Prices correct at time of going to press. 
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(continued from page 153) 
have to be complex to use but it can keep pace 
with your developing skills for a long time to 
come. 

The Ade chip is made by System of Sheffield. 
Ade stands for Assembler Debugger Editor and 
the 16K chip is a complete, assembly language 
development system for the B B C . While it is 
possible to use the assembler in B B C Basic as a 
macro assembler, it is rather clumsy for 
programs of any length. 

I f you want to add short sections of machine 
code to a Basic program to speed up certain 
critical sections then you do not need the ASe 
package. If, on the other hand, you want to 
write a complete program in machine code then 
the Ade macro assembler and front panel 
monitor will become trusted tools. 

Ade will assemble a source file whose length 
is limited only by the disc capacity. 29 pseudo-
opcodes give you almost all the control and 
facilities that you might need. One or two of the 
pseudo-ops that I have used in Merl in — a 
macro assembler for the Apple I I — are absent, 
but they are esoteric and not really essential 
facilities. 

The editor in Ade is based on a D E C mini-
computer editor called Teco. In addition to 
immediate commands you may set up a defer-
red command line which can be a very power-
ful combination of editing commands. 

priority Eprom socket I can move easily around 
various programs from Basic to View A2.1, 
from Commstar to Ade and so on. 

The Ade reference manual contains more 
than 80 pages of concentrated, well laid out 
information. Altogether very good value for 
serious assembly language programmers. 

Clares' Replica I I is supplied on a 40 or 80 
track disc and its purpose is to take copies of 
cassette tape based programs on to the disc 
with very little fuss or bother. The Replica I I 
program has space for up to 16 programs and 
neither the programs nor the copying software 
can be copied from disc to disc. 

In other words you are allowed to make a 
disc copy of a cassette program. When the disc 
is full you will need to buy another Replica I I 
disc if you wish to copy further programs. 

Replica I I costs £12 and worked well on my 
Acornsoft L isp and Forth tapes as well as my 
Computer Concepts' Logo. You must be using 
Basic when you start to run the Replica 
program; it won't work from any other Eprom. 
1 entered the number of sections in each 
cassette program and told Replica I I that the 
cassette instructions were to Chain the 
program. 

The transfer to disc proceeded automatically 
and all the programs I have loaded ran norm-
ally. Both Forth and Lisp continued to default 
to the cassette for file handling. Ordinary 

D F S as sumed to cost £95 
Average 5.25 S S 40T 100K disc £130 
Phloopy cos t s £113.85 

200K £170 

Discs/tapes 10 20 30 40 50 60 

tapes 
d iscs 

43.10 
18.00 

86.20 
36.00 

129.30 
54.00 

172.40 
72.00 

215.50 
90.00 

258.60 
108.00 

Phloopy total 
5.25 total 

156.95 
243.00 

200.05 
261.00 

243.15 
279.00 

286.25 
297.00 

329.35 
315.00 

372.45 
333.00 

5.25 200K 274.00 283.00 292.00 301.00 310.00 319.00 

Phloopy advantage against 
100Kdisc 

86.05 60.95 35.85 10.75 -14 .35 - 39.45 

Table 1. 

You can also define an editing macro 
command which will be performed whenever 
you press the Copy key. I like the Ade package 
very much even though I have spent hundreds 
of hours working with Merlin. The Ade editor 
works differently to the Merl in program but 
appears to be at least as powerful and, as 
System points out, you can use other editors 
such as Wordwise. I tried to edit one file using 
View but that was not very successful; I don't 
yet know why. 

The third part of the Ade system is the 
debugger or front panel monitor and dis-
assembler. Unlike many other B B C dis-
assemblers, the Ade program produces 
machine-code listings which can be saved on to 
disc, loaded into the editor and reassembled 
after modification. The front panel commands 
are comprehensive. 

One small but very useful feature is that Ade 
starts with an asterisk and whatever you type 
on that line is treated as a "star" command. I 
have always found it tedious to have to press 
the Shift key and the Asterisk key together 
before typing the name of the program I want 
to use and by mounting Ade in the highest 

games programs caused no problems although 
Clares is careful to say in the instructions 
"Whi lst Replica I I has been made as wide 
ranging as possible there arc and there always 
will be exceptions". 

Copy protected discs and locked tapes make 
me cross and nervous at the same time. Clares 
says "Should the disc become corrupted either 
through a drive fault or incorrect usage Clares 
will undertake to re-copy the disc for a cost of 
£1.00 cash . . . I f it is found upon investigation 
that the problem was caused by Replica I I we 
will re-copy and refund your £1.00". 

That seems a fair offer. Certainly I am 
delighted to have the accessory languages that I 
use from time to time available quickly rather 
than having to wait interminably while the 
cassette recorder grinds away. Good value. 

The original View word processor was 
plagued by a number of bugs and never 
achieved the popular acclaim given to Word-
wise. View A2.1 is a new, error-free version, 
and is a far better word processor than Word-
wise for all sorts of reasons. I have been using 
View for the last couple of weeks and I have no 
doubt that if you are thinking of spending £46 

on Wordwise then you should consider paying 
the extra £12 for a View A2.1 chip. 

I f you write professionally, when the pro-
ductivity you achieve is important to you in 
terms of money, you will recover the additional 
cost in a couple of weeks or less. 

View A2.1 has more facilities than Wordwise 
and the full screen editing makes it much easier 
to use. Twenty-nine formatting and editing 
commands arc available using the red function 
keys and a further 23 formatting and printer 
commands can be embedded in the text. 
Although you will need the printer driver 
program to make the best use of your printer, 
there are two highlight commands in View 
which can be used to send control codes o f 

. your choice to a printer. 

The Search, Change and Replace commands 
have powerful wildcard facilities. There arc 
commands — Edit, More, Finish or Quit — to 
cope with documents longer than the available 
R A M in the B B C Micro. Working forwards 
through a text is easy but it is a more com-
plicated matter to transfer a section of text 
backwards over the boundary between text on 
the disc and text in the computer. 

Nevertheless View does allow you to handle 
long documents using an 80-column display. 
Wordstar, a CP/M-based word processor, is 
easier to use in this respcct but costs six times 
as much as View! In some other ways View is 
more powerful than Wordstar and has a better 
ergonomic design. 

O n top of all the powerful text editing 
functions, for example, you can type in a list of 
names and addresses and then merge these 
automatically into a standard letter. 

You cannot select certain categories of people 
from within a list, but that is no disadvantage 
for many purposes. View will produce all the 
footers, headers and two-sided headers that you 
might need for writing a book and can print 
one chapter after another from disc or tape 
without any intervention by you. 

I think that the full screen editing is the 
feature of View that I like most and the one that 
separates it most clearly from Wordwise. Some 
Apple word processors costing more than £80 
work in the same way that Wordwisc docs and 
the effect of the text moving around a cursor 
fixed on the centre line o f the screen can be 
tiring and confusing. 

Professional word processors must be easy to 
use for prolonged periods and View A2.1 meets 
this requirement. The View A2.1 instruction 
manuals arc excellently produced and clearly 
written. One or two things are missing in the 
manuals. There is, for example, a page layout 
command called C O — comment — which is 
mentioned at the back of one manual but 
explained nowhere. 

Despite this minor omission View A2.1 is a 
new piece of software that now represents 
better value for money than its more well 

(continued on next page) 
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(continued from previous page) 
known competitor. 

Toolstar is a chip containing a set of utility 
programs. Unlike an ordinary machine-code 
monitor, Toolstar is transparent to the M O S . 
Th i s means that each of the routines in 
Toolstar "performs its function with stealth 
and afterwards leaves no trace of its operation". 

Us ing no Basic program R A M , Toolstar 
functions can be called from within a high level 
program and the comprehensive manual lists a 
complete disc editor program written in Basic 
and using many Toolstar sub-programs. 

You can extend the routines within Toolstar 
by writing your own code and calling it using 
the * Extend command. Eight Basic tools can 
be used to modify, edit or repair Basic 
programs and there arc 10 machine-code 
commands which make up a formidable set of 
monitor tools. 

Tools for industry 

Toolstar has four disc filing system 
commands which do away with the annoying 
necessity for a formatting disc by providing 
Format and Verify functions as well as disc 
sector Load and Save commands. Good value 
for money, especially for people working with 
machine code. 

Floppy disc drives for the B B C Micro-
computer make up a high proportion of all the 
disc drives sold in the U . K . Despite the 
benefits, a floppy disc drive with the associated 
integrated circuits — floppy disc controller, 
disc filing system R O M and so on — is an 
expensive addition to your machine. 

Table 1 shows the real costs of the Phloopy 
system from Phi M a g Systems Ltd compared 
with a floppy disc drive with the same storage 
capacity. The table was constructed to show 
how the initial cost advantage of the Phloopy 
systems is progressively eroded as you 
purchase more discs or tapes. 

The break-even point occurs at 44 tapes 
assuming that there is no change in relative 
prices. However, you should not be put off by 
the relatively high cost of the tapes as you will 
have 4.4 Megabytes of programs or data stored 
away before the floppy disc becomes more 
economical. 

The Phloopy drive differs from the Hobbit 
and Ultradrive systems which use cassettes of 
tape wound from one spool to another to store 
and retrieve information. Instead, the Phloopy 
uses a continuous loop of tape like the Sinclair 
Microdrive. However, the Phloopy is unique 
in that it stores in parallel format on tape. 

By storing data eight bits wide with a ninth 
clock track, the Phloopy system offers a high 
packing density and short access times. The 
drive mechanism and data transfer are con-
trolled by an 8049 microprocessor inside the 
Phloopy case while a 6821 chip acts as the 
interface to the main computer. Once you have 
passed a command to the Phloopy micro-
processor, •Format, for example, you can get 
on and do something else with the B B C while 
the Phloopy carries out the command. 

The Phloopy interface is not compatible with 
the interface for ordinary floppy disc drives. 
Installation should not be difficult; you are 
required to insert four components on to the 
main board while a couple of resistors must be 

disconnected. 
The following new commands are available 

in the Phloopy " L F S " - Linear Filing 
System? 
•HELP P H L O O P Y • P H L O O P Y 
•DELETE ' R E N A M E 
•DR IVE 'T ITLE 
• F O R M A T - U N L O C K 
• L O C K ' V E R I F Y 
• INFO * C O P Y 
• T R A N S F E R 'anothername 

Additionally, all the normal Basic file 
handling instructions are available. The new 
commands are a subset of those in the floppy 
disc filing system but seem adequate for the 
tape drive. 

"Transfer is a new command that will load a 
program from a normal cassette tape and 
transfer it automatically to a Phloopy tape. 
" * another name" means that the system will 
look for a machine-code file with a matching 
name and then load and * R u n it. 

The delay while you wait for the tape to 
reach the start of your program is certainly 
longer than you will experience using floppy 
discs. Conversely, it is far faster to use a 
Phloopy than it is to store programs on 
ordinary cassettes. I f you have a limited 
amount of money and reckon that you can cope 
with transfers of data to and from other 
computers using the RS-423 port — with the 
excellent Commstar, for example — then I 
think the Phloopy tape system could be a very 
good buy. 

The Viglen R O M system makes clever use of 
the hole in the top cover of the B B C machine 
just to the left of the keyboard. Designed 
originally to accept a R O M p a c k which would 
load serial data for the speech processor, the 
hole has been used by Viglcn to mount a socket 
which is connected directly to one of the paged 
E P R O M sockets on the main circuit board. 

One immediate advantage of the system is 
that you need not open the case of the computer 
to change R O M s but there are other benefits as 
well. The Viglen R O M extension contains only 
passive components and uses no power until 

CONCLUSIONS 
^ There is some very sophisticated soft-

ware available for the B B C Micro at 
some very competitive prices. The 
British Broadcasting Corporation's 
decision to renew their contract with 
Acorn Computer for another four 
years will reinforce the strength of the 
B B C Micro both in the U.K. and In 
many countries abroad. 

H The B B C computer is quite expensive 
but the initial capital cost is a very 
good investment if you seriously wish 
to use your computer for more than 
one job. If you want to play games only 
then the B B C machine may give you 
what you want. If you want to use a 
computer for word processing, labor-
atory or instrument control, small 
sca le-number-crunching, teaching 
normal or handicapped children, com-
municating with other computers — 
then the B B C Micro is supreme. 

H The additional software and hardware 
described in this review do add to the 
B B C Micro's capabilities; whether one 
or another item will help you or enter-
tain you at a price you can afford is for 
you to decide. 

you plug 3 cartridge into the socket. 
Consequently, you will have more power to 

use for other purposes from the internal power 
supply and less heat inside the machine's case. 
I f you need to transfer a R O M or Eprom from 
one machine to another, in a classroom, for 
example, the Viglen system could be very 
attractive. 

Equally, if you want to install a special board 
inside the case of the B B C M ic ro you may find 
that it won't fit alongside an ordinary 
expansion R O M board. 

A set of five empty cartridges will cost you 
over £27 in addition to the £19.95 for the 
original cable. Other single R O M extension 
cables arc becoming available using zero-
insertion force sockets to hold the E P R O M . 

Only you will be able to judge the relative 
merits for your own needs — certainly the 
Viglen R O M system works well and docs offer 
good physical protection to your — expensive 
- paged R O M s . 

There arc a number o f R O M extension 
boards made for the B B C Micro; most of them 
will work satisfactorily in an unexpanded 
machine. Whether or not a board will operate 
with one of the second processors or with one 
of the numerous double-density disc filing 
systems is another matter. Ideally you should 
see the R O M board installed and working in 
your machine before paying for it. Having said 
that, the A T P L Sidcwisc board from Advanced 
Technology Products has a good reputation. 

The A T P L board expands the paged R O M 
facility of the B B C M ic ro from the original 
four sockets to the full 16 supported by the 
operating system. Links can be made or cut to 
allow you to install either 8 K or 16K R O M s or 
Eproms in the first 10 sockets; another link 
permits the use of 4 K 2732 chips in the first 
three sockets. 

The 15th socket is split into two and may be 
filled either by 8/16K R O M s or by two 8 K 
C M O S R A M chips. The Sidewisc board 
contains the circuitry to provide battery back-
up for the C M O S R A M — a kit can be 
obtained from A T P L to upgrade the board. 
The C M O S R A M chips can be write protected 
and, with the additional battery, can then act 
like read only memory. 

There are 10 integrated circuits on the 
A T P L board apart from the Eproms and these 
arc all small chips that will draw comparatively 
little power from the computer's power supply. 

The installation instructions are not difficult 
to understand or carry out except that you must 
be careful of two power supply connectors on 
some later issue machines. N o soldered 
connections are necessary; the Sidewise board 
simply plugs into two I C sockets — the 
displaced chips fit into the extension board. 

M y A T P L board works perfectly in my 
otherwise standard B B C Micro. It saves time 
and provides a permanent housing for the 
Eprom programs that I have collected. 
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SAGA 1EMPERO 
THE KEYBOARD FOR ZX SPECTRUM COMPUTERS 
* EASY FITTING 
* PLEASURE TO USE 
* LONG LASTING 
* SELLING FAST 

Saga 1 Emperor, equipped with 67 keys, has been 
carefully designed to incorporate the prime keyboard 
functions of the ZX Spectrum personal computer. 

The style is easy: — for your benefit, the SAGA 1 E m p e r o r * ^ 
Keyboard and housing retains the rear expansion dimensions 
and accessibility for compatibility with all Sinclair's own 
peripherals including interfaces and microdrive 1 and most 
other add-ons. . . including ours! 

Not only this but we have ensured that the assembly of the 
keyboard is simple — and fast. No soldering is required, so that 
within just 5 minutes you can replace your current ZX 
Spectrum keyboard with the new SAGA 1 Emperor. 

AND ALL THIS FOR JUST £54.95 (inc. VAT) 

SOUNDBOOST 
Hear that keyboard c l i c k . . . 
with a SAGA SOUNDBOOST 
Your Spectrum's sound 
could be continuously 
adjustable from a whisper to 
a roar through your 
television. With our 
soundboost, no , 
modifications need be made 
— just three easy push on 
connections. Supplied built 
and tested to fit in minutes with 
no previous experience required; we send full instructions 
for immediate use. Yours for Only £9.49 

DEALERS CONTACT CAROL MOTE ON WOKING 69527 
These products are obtainable through stockists both in 
the U.K. and abroad, or call us and we will deliver direct — 
our products are available ex-stock. 
Stop press just released, two NEW products added to our 
range: 
1 — latest top quality dust covers available just C4.95 
2 — Saga PC! — your very own carry case! — fits 
everything — keyboard, data recorder etc — Customise — 
further details and spec sheet available on request. 

FLEXICABLE 
Developed to relieve your 
Spectrum from the pressures of 
life. This neat 9 inch 
FLEXICABLE comes with two 
connectors which fit your 
Spectrum and your add-ons — 
taking the load with ease. 
o n * £ 9 . 4 9 

n; K -
Please write to: SAGA Systems Limited 
Wbodham Road. Woking. Surrey 
Telephone Woking (04862) 69S27/22922 
or Telex 859298 
all prices include VAT 
P&P free for Sound Boost and Flexicable. 
P&P C125 fof SAGA 1 Emperof U.K. 
£4.00 for SAGA 1 Emperor Europe 
Please send me 
Name 
Address 

The following SAGA PRODUCTS 

Please make CHEQUES/P.O. Payable to SAGA Systems Ltd. 



SUPtR-FAST LOADfftfc T l *£ \ 

r WATCH O t f r X 

FOR OUR NEW 
PACKAGING AND 
l f ~ \ CA TALOGUE 

M I C R O P O W E R LTD.. 
N O R T H W O O O H O U S E . N O R T H S T R E E T . 

L E E D S I S 7 2 A A T E L (0532) 4 6 8 8 0 0 
SELECTrVE BRANCHES OF BOOTS CO-OP 

MBCZIES W H SMITH VV001W0HTHS AND A U 
GOOO OEALERS 

A U T H O R S ! W E P A Y 2 0 % R O Y A L T I E S ! 



W\ HIT BIT 
RULES 
• The winner of the compet i t ion wil l 

be the person who numbers the 
Hit Bit 's features correctly and. in 
the view of the Editor, comes up 
with the best idea and name for an 
original peripheral for the Hit Bit. 

• The name of the winner wi l l be 
printed in the December issue of 
Your Computer. 

• All entries must arrive at the Your 
Computer of f ices by the last 
working day in November 1984. 

• Each person may enter the com-
petit ion only once. 

• Entries to the compet i t ion cannot 
be acknowledged. 

• No employee of Business Press 
International or their relatives 
may enter the compet i t ion. 

• The decision of the Editor is f inal. 
• No correspondence on the result 

of the compet i t ion wi l l be entered 
Into. 

• Bus iness Press In ternat iona l 
assumes no responsibi l i ty or 
l iabil i ty for any complaints arising 
from th is competi t ion. 

At last the Japanese 
invasion has hit the 
British shores. Win a 
64K MSX micro — see 
the Sony review on 
page 62. 
r 

WIN THE NEW SONY COMPUTER 
Put a 1 against your favourite feature of 
the Sony M S X Hit Bit, a 2 against your 
second favourite and so on until you have 
filled all the boxes. The whole point of 
M S X is supposed to be compatibility and 
the ability to interface your computer to 
other household goods and sys tems like 
the video or the hi-fi. We want you to think 
up a really original idea for what you 
could connect to a Hit Bit and what you 
would use it for. Invent a catchy Sony-
style name for your unusual peripheral — 
Walkman, Hit Bit, Trinitron — you know 
the sort of thing. Then send this coupon 
to Your Computer Sony Hit Bit Competi-
tion, Room L221, Quadrant House, The 
Quadrant, Sutton, Surrey S M 2 5AS. 

• Powerful MSX Basic 

• Buil t- in e lectronic diary, 
address book and 
memo pad 

• MSX sof tware 
compat ib i l i t y 

• Professional keyboard 

• Ni f ty Sony sty l ing 

What would you connect to your Hit Bit? 

What would you use it for? 

What would you call it? 

Name 

Address 

J 
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THIS GAME MAKES fall use of the capabilities of 
your ZX-81: it consumes the entire 16K R A M 
and gives fast, smooth and impressive action-
graphics during the play. 

The game is set in an enormous ants'-nest, 
measuring more than eleven times the size of 
the screen. The top of the maze is a long 
corridor — at ground level from which lots 
of galleries are dug into the earth, all coming to 
a dead end sooner or later after being split up 
several times. The ants'-nest maze has no exit. 
Each time you start a new game, a new nest will 
be " dug " ; this takes some five seconds. 

Sixteen ants walk through the nest while 
laying their eggs. It's your mission to collect as 
many eggs as possible, while watching out for 
these awful ants: they do not chase you, but as 
the game progresses they run faster and faster, 
which makes avoiding them increasingly 
difficult. 

You need imagination, patience, quick re-
actions, persistence and, of course, a supply of 
luck to play this game. But these abilities are 
also needed when entering the program. So, 
brace yourself! 

The program consists of 3355 bytes machine 
code, stored in one large Rem, and 1786 bytes 
Basic. The rest of the R A M will be filled by 
variables. 

Entering the machine code is the toughest 
part. First, clear your ZX-81 by typing: 

R A N D U S R 0 ' 
Second, space needs to be reserved for the 
machine code. Enter a line 1 Rem followed by 
128 characters — i.e., four full lines. Then, edit 
this line 23 times to get lines 2 up to 24 
inclusive. Finally, edit line 24, change to 25 and 
add five characters. By now 3355 bytes should 
be reserved. Verify this by: 
PRINT P E E K 16396 + 2 5 6 ' P E E K 

16397- 16509 
I f a number other than 3355 is printed, you 
must stan all over again. 

Third, enter the hex-loader — program 1. 
Before running the hex-loader, enter subjoined 
Pokes as direct commands. 

P O K E 16510,0 
P O K E 16511,23 
P O K E 16512,13 
P O K E 16514,118 
P O K E 16515,118 

These Pokes will convert the 25 Rem lines to 
one large Rem statement, stored in line 0. List 
will only show: 

0 R E M 
List 1 will show the rest of the program. Now-
Run the hex-loader. 

It expects two inputs — the start address and 
the finish address. Enter 16514 for the start. I f 
you intend to type in the entire program in one-
go enter 19863. But if you prefer to type it in 
over several sessions enter a lower figure; save 
the codc you have already typed and when you 
resume typing start up where you finished 
previously. 

• Enter Code; Press E. Type the starting-
address in decimal. N o w you can enter a 
string of hexadecimal numbers. I f the 
program finds anything wrong in this input, 
the scrccn will be cleared, the address where 
things went wrong is displayed, and a new 
input asked. Enter a single Q to quit and 
return to the main menu. 

• Check Code; Press C . Enter the starting-
address in decimal. The screen will then be 
filled with the hexadecimal address-contents 
from this address onwards. Pressing Q 
during the printing or after a screen-fill will 
return to the main menu. Pressing any other 
key after a screen-fill will show the contents 
of the next 168 addresses. 

• Save Code; Press S. The program will be 
Saved. It is best to repeat this several times 
while entering the code, in case the final 
version won't Load properly. 

I f everything has been entered correctly, 

delete the hex-loader and make a few tape-
copies of the code. When you have reached this 
stage, you are very near the finish. Just a little 
more patience . . . 

The final stage is to enter a small Basic-
program. Don't make mistakes, especially don't 
be mistaken with addresses preceded by U S R 
and Poke. 

You will find that space-saving-techniques, 
like the use of Val, have been applied. These 
are really necessary, so do not omit them or the 
program won't run properly. 

By now, you have reached the end. First Save 
the program by: 

S A V E " R A * B A C K - U P " 
and then 

RUN • 
The program will be Saved once again and then 
. . . the long awaited result. I f now, or at any 
other stage later on, a crash occurs reload the 
program containing both the complete Rem 
with machine code and the hex-loader, and re-
check the codc. I f you cannot find an error, 
reload the back-up copy by 

L O A D " R A ; B A C K - U P " 
and check the Basic-program in which you 
should find the error. 

Let's hope you did not come across a crash. 
Press Y to get instructions. Read them care-
fully. I f you think the instructions scroll up too 
fast or too slow, break out directly after the 
instructions, when "press any key" occurs, and 
change the number Poked in line 110. A 
number higher than 160 will make them go 
slower, a number less than 160 will speed them 
up. Run again by 

R U N 10 ; | j | | \ 
I f you have read the instructions, you are 

asked to press a key after which the starting-
temperature can be adjusted. T o do this, press 
8 to increase or 5 to decrease the temperature. 
I f the correct temperature has been gained, 

(Continued on page 165) 
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(Continued from page 163) 
press Newline. A temperature of less than 22 
degrees makes the ants move slower than you, 
at 22 degrees, they move at the same speed as 
you, and a temperature of more than 22 degrees 
will make them move faster than you do. At 30 
degrees, the game is hardly playable. You'd 
better start with 0 degrees. 

When the temperature has been adjusted, a 
message appears to say the game will start 
within five seconds. During this period, the 
ants-nest is " dug " . It's advisable to press the F-
key during this period and to keep it pressed^ 
For when the game starts, there will be no 
action at all until you release the key. So, keep 
F pressed. 

Now you will see the ants'-ncst. Three 
quarters of the screen is blank: this is the out-
side of the maze. One quarter, in the bottom 
right-hand corner, shows a maze. In the top 
left-hand corner of this maze — the middle of 
the scrccn — you see an asterisk. That's you. A 
few lines underneath you, there's a nought; 
that's an ant. Take your finger off the key for a 
short moment; the ant will move and leave full 
stops behind it. These are the eggs. N o w you 
can release the F-key and start walking. Use the 
keys: I = up; Z • left; C = right; M = down. 

Begin by pressing C for some moments. You 
will see that you keep steady, while the maze 
moves to the left. 

When you cat the first egg, you will see some 
bars running across the screen. This also 
happens every 1000 points. The ants will then 
speed up. 

I f you get bitten, you'll see this three times in 
succession and you will be repositioned in the 
top left-hand corner of the maze. The ants will 
then slow down. 

After being bitten three times, a nice "Game 
Over" appears. Press any key to start all over 
again. 

Finally, here are a few useful hints concern-
ing some possible alterations. 

I f you do not like the key combinations for 
steering, or there is a need for other keys in 
order to use a certain joy-stick, you can easily 
alter the keys for movement. This is done as 
follows: 
POKE 18664 ) 

) 
P O K E 18712 > .Code of character Up 

) 

P O K E 19834 ) 

POKE 18669 ) 

Hex loader. 
99 REM HEX L O A D E R 

100 PRINT "START A D D R E S S " 
11C INPUT * 
120 PRINT "FINISH A D D R E S S " 
130 INF IT F 
140 FOR N=5 T O F S T E P 6 
150 LET T = 0 
16C PRINT N," -
170 INPUT A$ 
180 PRINT fij." = 
190 INPUT TOt 
£00 PRINT T O T 
210 LET Z=0 
220 FOR K*1 TO LEN A* STEP £ 
230 LET C«(CODE A S ( K > - 2 8 ) * 1 6 + C 0 

DC A$(K+l)-28 
24-0 LET T = T + C 
2S0 POKE N + Z,C 
260 LET z=Z+1 
270 NEXT K 
280 IF TOT =T T H E N GO T O 310 
290 PRINT "ERROR - P L E A S E INPUT 
AGAIN" 
300 GO TO ISO 
310 NEXT N 

> ,Code of character Left 
P O K E 19852 ) 

P O K E 18681 ) 
> .Code of character Right 

P O K E 19825 ) 

P O K E 18695 ) 
> .Code of character Down 

P O K E 19843 ) 

Not only has the steering been changed by 
these Pokes, but the instructions have also been 
altered accordingly. 

The hi-score is stored at the addresses 17046 
up to 17051 inclusive. You can Poke in some 
hi-score or reset it to zero. Resetting to zero, 
however, can just as well be done by reloading 
the program. 

I f you are satisfied with the program, and 
you do not want to change it any more, it can 
be made break-proof. Th i s means that, if you 
try to break while the computer executes a 
Basic-line, this interrupt-driven routine will 
respond with the execution of a R S T 0, i.e., a 
full system-reset. T o achieve this, edit line 10 
and change the Peek into U S R . N o w Run, 
record on tape and try to press Break. There 
will not be much program left if the cursor re-
appears. Th i s is a very good protection against 
burglary. 

I am fully aware of the fact that typing this 
program is anything but a pleasant occupation. 
Therefore, I can supply you with a good-
quality tape version. T o obtain such a tape, 
send £3 to Carlo Delhez, Emmastraat 3, 4651 
B V Stccnbcrgcn, Holland. 

Basic program. 
E "PEM 5 " -T f l N GC-SUB , »C 

I N T 3 R N C £ E T U R N COP CODE 
—N 55"-_ : . 4 C - • 

** P E ^ R E T U R N C 4 |
 m"ZPI P E T J P ! ^ 

: - « • R E T UP M i l . • " Z P I R E T . 
R N Z 7 A E D P ' M D »? ZP 1 X X X 

5 SR'JE " R E D 
1 0 L E T 0 = P E E >S ' . 'AL " 1 9 7 3 0 • 
1 1 L E T Z * = J J 

B E E N L O A D E D 
RED A N T S MFLJ 

B E E N L O A D E D 

MITXflL ~EMPEPATUPE«C. = EORI'.G 
GAME 30 » - - fPPCBGAME. USE " E 
3 5 , 2 AN" r; _ . 
I SO PR INT pr IS 3. I "" I'lmn 

H " AT. 1 6 * | 2EGPEE5 I A " 
" li 1 

160 PR INT ST ,IPL 2 c UAL "10 
' 00' 

170 POKE l7 i .0 i .UR_ 5* .5+USP IT 
£53" 

175 _E~ OsU5R UAL '17423 
180 k_Er NG«UAi. "12 
190 G0SU5 5^2 
sao ET <as= ^ i t t w i i i i m i m i s f ' 

12 RAND 
13 CCKE ;->AL '164.18 , S l N P I 
20 LE~ Q=U8P '.'PL •'17333 
30 PR INT AT j^L ' 7 3 I N P I 15 
4.0 pc I n t AT - Ufi- 4 

C ' J • k. • DELHEZ 3 -1934 " 
50 PR INT AT UAL ' 12" .UAL "6 

• • • • • • • • • • • • m '; RT JAL 13 
UAL 1 I P P S i 3 AN. KEY TQ| " . RT 
UAL 14. UAL 3" |GET INSTRUCT I 

i S ^ ^ A ^ U R L 15" , UAL 5 

50 »RINT TAB UAL " 2 " ; " P R E S S 
t. " " 0 5KIP-GUEP: 

35 POKE UAL '17554 UA_ "2 " 
70 _E~ NO =UA- " 10 " 
30 LET 00aU3=: UA_ 19~53'' 
85 LET Q=V3P ,'AL "17423" 
90 G0SU8 500 

100 I c 00=' 'PL 61312" ~-)EK GOTO 
UAL 140" 
110 POKE ,13£25 Ufi- 16C 
120 LET 0=L'5R 1AL "13157" 
122 DIM L i 20' 
- 2 5 PR INT AT ;.iCiL '£2 . - I . P I 

= RE3S ANY - E--. 
130 I e I N K E Y f a •• THEN GOTO 120 
132 PP IN~ PT 
135 - E T NO aUAi. " 11 " 
136 GOSuS 500 
140 PR INT PT 1 0 , 1 •• ADJUST THE I 

210 PR INT AT 1 0 . 1 A$ TQ 30' AT 
12,4 "THE GAME J ILL SE 3TARTE2 

, AT 12.3 '"JTTHI'i A MOMENT' AT I E 
.1 H | 2 TO 
215 _E"r 3=L'SR AL 17423' 
220 -LEAP 
225 PQK E ,»AL 17554 P I / P I 
230 : I M E S ' 1 £ A 
240 LET C=U3P ..AL 16515 
250 POKE 19~f ~ '.;AL 405 -PEE- 1? 

767" 
250 LET 0=U3P URL 15-53" 
2~0 P'l^E 1976- UAL 405-PEEK 1 = 

7 
23C LE~ 2=U5P AL 17723 
290 LET NOaUAu 22 
300 GOSUB 500 
302 CLEAR 
305 LET Z S = J L 

"RED AN! 

310 GOTO UAL 2 0' 
500 POKE 1322- 201 
510 FOP K s l TO MO 
520 LET l aUSP 13188 
530 NEXT K 
540 POKE 13224 1 
550 RETURN 

Hex dumo. 16722 : 2 2 7 S 4 0 3 6 1 7 E 5 C D B A _ 9 1 3 1694-6 E 9 C 3 7 0 4 3 E D 4 0 F E 2 5 _ 1 1 6 1 
16730 43E105O02B7EO4FE — 725 16954 D2BC-A0C'5£ 187216A a 934 

16514. 7 6 7 6 C D E 7 4 3 3 E 8 0 C D a 1134 16738 3 3 2 0 F 9 - 3 F E 0 F 3 0 3 E s 916 16962 4 2 4 F 0 6 0 0 0 9 5 E 2 3 5 6 B 375 
16522 D D 4 0 E 5 1 6 2 4 1 E 6 5 C D 3 908 16746: 322 r4.02A7B4043AF s 623 16970 2 A 7 5 4 0 3 6 0 O 1 9 7 E F E a 6 S 3 
16530 B 5 4 0 1 5 2 8 0 5 C D C 3 4 0 r 77S 16754: 4 7 E D 4 2 1 1 3 D 0 3 E D 5 2 s 354 16973 13230DF51CCACA44 a 334 
1 6 5 3 S : i 3 F 5 3 E 3 8 E l E S C D B 5 s 1307 16762. C D D 2 4 0 3 E 1 5 F 5 E 5 3 E = 1098 16935 F E O 0 C 2 3 D 4 0 C 3 S 2 4 1 B 1043 
1654.6 4 0 0 6 4 5 7 7 1 1 6 4 0 0 1 9 s 400 16770 0 F 9 1 4 F 9 7 1 3 1 3 1 2 0 D s 459 16994 E 5 C D A 2 4 4 E 1 C 3 5 2 4 1 a 1 2 3 1 
16554 7 7 2 3 1 0 F 7 1 C C D B 5 4 0 — 895 16778 2 0 F 8 1 3 F C 4 6 2 1 3 E 0 F - 735 1T00£ F F F F 6 S 0 0 9 B F F 0 1 0 0 a 1022 
16562: C 3 E B 4 0 D 5 7 7 2 3 1 D 2 0 — 922 16786 SOEDAO3D20FBE113 - 1113 1"-0 10 C 9 0 1 0 0 9 6 - F F F F " 5 5 a 1223 
1 6 5 7 0 : FBD1C92A.7B40C352 = 1167 16794 0 1 6 5 0 0 0 9 F D 4 E 2 1 F 1 s 716 1 - 0 1 3 . O 0 C 9 3 3 2 3 3 4 3 7 2 A 0 E = 460 
16576 4 1 D 5 3 6 3 0 2 3 1 D 2 3 0 6 = 570 16302 3D20DAC313422A7B — 756 1 - 0 2 6 1 C 1 C 1 C : : 1 C 1 C 0 0 3 1 a 217 
16586 3 6 0 0 2 3 1 D 2 0 F 4 D 1 C 9 8 304 16310 4 0 0 6 0 0 2 3 7 E 0 4 F E 8 3 — 6 2 5 17034 2 E 3 B 2 A 3 3 0 E 1 7 1 - 1 7 a 23 5 
16594. E 5 2 A 0 C 4 0 1 1 4 2 0 0 1 9 S 4 5 5 16813 2 0 F 9 7 3 F E 0 F 3 0 3 7 F D a 1026 17042 0 0 2 D 2 E 0 E 1 C 1 C 1 C 1 C a 217 
16602 E B E 1 C 9 2 A 1 0 4 0 1 1 7 C S 924 16326 77212A7B4O119C03 — 557 17050 1C ICCDDD4OO15304 a 639 
16610 C 4 1 9 C 9 0 I C 0 9 B F F F F = 396 16834 A7ED520615CDD240 * 992 17053: 09061011E>542ED53 a 647 
16613. F F E 1 0 1 3 2 2 3 1 1 6 6 C 0 a 685 16342 1 3 1 3 0 E 1 0 3 1 E S E D A 0 3 823 17066: 1 6 4 3 E B 1 A F E 0 0 2 3 0 3 a 6 4 -
1 6 6 2 6 . 1 9 F D 3 6 2 1 0 0 F D 3 5 2 1 = 704 16350 0 3 3 D 2 0 F A E 1 I A F E 9 3 — 993 17074. 1 3 1 3 F 3 3 E 1 C 1 2 7 3 2 3 a 549 
16634- 2 S 2 F 3 A 3 2 4 0 S 7 8 5 F D = 780 16853 2 3 0 5 A F 1 2 1 3 1 8 F 6 1 3 - 546 170S2• 7 2 2 3 3 6 0 1 2 3 3 6 0 0 2 3 a 323 
16642 7 7 3 3 8 1 3 7 F D 6 6 3 4 F D = 1126 16366 D511650O19D1FD7E a 944 17O90 0 E A 5 1 3 0 D 2 0 F : i 0 E 3 a 738 
16650 " "732D60330FCED44 a 9 9 1 16374 2110DDC313422A7 B — 715 1 - 0 9 3 3 E 1 0 3 2 1 5 4 3 3 E 0 6 3 2 S 334 
16653 : 3 D 3 7 E 5 2 1 E 5 4 0 1 6 0 0 s 773 16332 40119C03AFED52CD a 939 17105 1 4 4 2 C 9 3 5 6 0 0 1 0 0 7 4 = 553 
16666 5 F 1 9 5 E 2 3 5 6 E 1 E B 1 9 = 820 16390 C 2 4 0 0 6 1 5 1 3 1 3 E 5 0 E a 532 17114 6 0 9 B F F 1 A 6 1 9 E F F B F s 123C 
16674 7 E E B F E 6 C 2 0 C F 3 E 0 0 - 1044 16398 1 E E D A 0 0 3 0 D 2 0 F A E 1 a 950 17122: 6 1 9 B F F C A 6 2 0 1 O 0 6 F a 919 
16682. 1 2 2 3 2 3 0 D 2 0 C 3 0 E 3 2 s 392 16906 13D511650019D110 a 600 17130: 6 3 0 1 0 0 1 9 6 4 0 1 0 0 C 1 a 419 
16690 10BBCD9C42CDDD40 s 1120 16914 E B 0 6 0 6 C 5 C D 1 3 4 3 C 1 a 9 3 3 17133• 5 4 0 1 0 0 6 7 6 5 0 1 0 0 0 0 a 313 
16693 I E 6 5 3 E 5 9 D 5 C D B 5 4 0 = 993 16922 10F9CDBB025514CA a 966 1 7 1 4 6 : 66O10CB15 6010O56 a 469 
16706: 1 1 3 9 1 B 1 9 D 1 3 C C D B 5 s 7 8 1 16930 BC-404A4DCDBDC77E a 925 1 - 1 5 4 : 6 7 0 1 0 0 0 1 5 3 C 1 0 0 A B = 381 
16714 4 0 2 A 1 0 4 0 1 1 E 2 0 4 1 9 - 4 5 3 16933 F E 2 6 2 0 0 1 C 9 F E 2 B 2 3 a 363 (Continued on page 167) 
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Available for B.B.C. Model "B". 
Electron, Spectrum and Commodore 64. 
Espionage is available from all leading 
High Street Stores and quality Computer 
Games Specialists. 
prkc£8.9S 

Retailers contact Mr. Len Fisher on 
our telephone hot-line (0642) 227223. 

A GAME OF INTRIGUE & SKILL IN THE OIL BUSINESS. 
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171712 
1 — 17§ 
17186 
1719A 
17202 
1 

- — J- — 
- 7242 
17250 
17252 
17265 
17274 
1 - 2 8 2 
- s S i . 
1 —29 i 

•32; 
•32. 

6 3 0 1 0 0 5 3 5 9 0 I 0 0 F A 
S 9 0 1 0 C 0 A E D A 2 2 A 1 6 
4 3 4 E 2 3 4 5 3 E 1 B 0 2 A F 
2 3 S E 2 3 5 S C 5 & S C D 9 D 
4 3 C 1 E 1 1 9 7 E F E 1 7 C A 
C 3 4 4 F E 0 0 2 S 4 3 P E 1 C 
2 3 3 F F E 1 3 2 S 3 B C 3 D 1 
2 ~ l f 4 1 - 3 2 2 = = 6 = l r 
7 E F E i C 2 S 2 C F E 1 7 C f i 
1 344^=032 3 2 3 F E 1 S 
2 5 1 F 2 1 " 3 4 £ - E 2 3 4 8 
2 3 B B 2 0 F 2 - 3 B A 2 0 F 5 
2 B 2 B 2 5 7 E P E C 9 2 0 0 4 
0 1 0 3 0 0 C = 5 5 2 8 5 = 1 2 
: - £ = •: 12A.543" *123 
- 0 2 2 - 3 2 2 - 2 2 3 3 E 1 : 
3 2 3 A154 2 32-200521 
2 3 4 2 3 E 1 3 2 2 1 5 4 3 3 2 
1342 I g f £ l ~ 3 4 S ? E 2 3 
452 3 B B 2 C F 9 - 5 5 f l 20 
•-57EF5C 220050 H2»B 
O 0 A F 5 D 4 2 5 E 2 3 S 6 C 9 

rjfsJC O5202AC 2 4 0 H 7 C 4 2 • 

7342 2 3 1 A 7 7 1 3 1 0 F A 2 3 1 E = 
- 3 5 4 2 0 2 E 3 R 2 3 2 D E 3 4 0 0 E z 
7362 1 5 2 3 3 5 9 2 1 1 1 " 0 0 1 9 — 

f w : w 35932 302-20F 31C3D -

— 3—2 2 3 C D B 5 A 0 C 9 2 1 - C 4 2 = 
- 3 6 2 1 1 0 6 0 0 1 9 4 3 3 B 1 C 2 3 = 
- 3 9 4 .0 = 2 _ r : 202 25 1 - = 
- 4 0 2 2 3 1 0 F S 2 9 2 A 9 C 4 0 1 1 s 
- 4 1 0 0 A 0 0 1 S 7 E S 3 3 B 2 3 S 6 s 
7413: S = 5 4 C 0 2 : - 4 4 4 C D 6 F s 
- 4 2 2 4 4 C 9 2 R 0 C 4 0 2 3 2 2 9 9 s 
- 4 3 4 442292 4 4 1 1 1 F 0 0 1 9 — 

44c 2 £ 9 ' - 4 - _ l ~ 0 0 2 I r 2 2 — 

- 4 5 0 : r 5 4 -2.52 32 2 A I 4 4 F E — 

—4- - C 93315£' H = 9 4 4C D 7 S = 
- 4 6 2 4 42 322 5 r 4 42«93 44 s 

174—4 - 3 c r - 3 4 4 - 1 1 1 2 1 0 0 
17432 A F E 0 5 2 2 2 9 B 4 4 2 A 9D 
17490 4 4 E 5 C D 3 A 4 4 E 1 2 3 2 2 
17493 9 D 4 4 2 A 9 F 4 4 E 5 C 0 8 4 
17506 4 4 E I £ S £ £ 9 F 4 4 3 A A 1 
17514 4 4 3 D 2 0 C 0 C 9 2 1 1 4 4 2 
17522: 7 E F E 1 0 C 3 2 4 C 9 0 6 £ 0 
17530 7 E C 6 8 0 7 7 2 3 1 0 F 9 C 3 
17533: 9044051S " *EC68077 
17546 1 1 2 1 0 0 1 9 1 0 F 6 0 1 00 
1 - 5 5 4 0 2 0 B 7 6 B 1 2 0 F B C 9 6 0 
17562: 5 7 2 7 5 4 6 3 5 4 4 7 5 4 0 1 
17570 2 1 T C 4 2 1 1 O B 0 0 1 9 7 E 
17573: E D 4 4 C 5 3 D 7 7 F E 2 1 C 0 
1^565 F E 4 3 2 B - 5 = E 0 E C f l E -
17594 4 3 3 C F E 2 6 2 0 0 4 3 6 1 C 

546 
432 
516 
102i 

= 389 
= 530 
= 971 

= 512 _ 
= 1036 
= 742 
= 265 
= 900 
= 532 

! h h 
= 9 1 1 - ® ^ 
— W < » 

594 
36 2 

= 530 
= 731 
= 322 

"f 
909 
232 
402 
635 
499 
1139 
609 
4 0 0 
= 53 
3 5 0 
630 
622 
3 9 -
950 
996 
1 0 8 0 
316 
673 
387 
1066 
313 
333 
890 
554 
402 
1172 
1 1 9 1 
537 

1 - 6 0 2 18F07 7C 3 F E 4 3 C I D 1 
1 - 6 1 0 : C D l 4 4 4 C D ± 4 4 4 C D l 4 
17613: 4 4 2 1 7 C 4 2 0 5 0 2 1 1 1 5 
17625 OO197EFE1723072B 
17634 1 0 F 3 3 5 C 3 1 0 4 5 3 5 3 -
17642 14423D3214422A7B 
17650 403600CDDD4O1166 
17653. 0 0 1 9 C 3 5 2 4 1 2 1 7 C 4 2 
17666 1 1 0 6 0 0 1 9 E 5 1 1 1 4 0 0 
1 7 6 - 4 19D1E30606C9CDFF 
27562 4 4 1 A 4 E B 9 3 8 0 A 2 0 0 4 
17590 2 3 1 3 1 0 P 5 C D B A 4 3 C 9 
17693 CDFF4 47E122 31310 
17r*06 P A i B P l C 3 3 C 7 f t 7 6 0 0 
1 - 7 1 4 02B101E -3 -5760E15 
17722 2 A 0 C 4 0 1 1 4 4 0 0 1 9 E 5 
1 7 - 3 0 0 6 1 E 3 6 0 E 2 3 1 0 F 3 E 1 
1 7 - 3 3 0 D 2 3 0 5 1 1 2 1 0 0 1 3 E E 
17 -42 2 4 0 C 4 0 1 1 4 4 0 0 1 9 1 1 
1 - 7 5 4 33451 f l E54F060009 
i - 7 6 2 1 3 1 A C B 7 7 2 0 0 4 7 7 2 3 
17773 16F5 FECJD2304CBB " 
17773 1 3 E A E 1 1 3 1 A F E F F 2 5 
17786 060121000913DCC2 
1 - 7 9 4 B B 0 2 2 C 2 3 F A C 9 0 6 0 4 
1 - 8 0 2 • 4 4 3 - C O 0 5 3 5 4 4 0 5 4 5 
17810 0 6 0 3 0 4 4 4 3 7 2 A 2 9 C D 
1 - 3 1 3 0 6 0 2 0 4 4 2 8 7 0 1 4 6 0 5 
17325 S 3 0 0 4 4 2 6 3 3 3 9 3 3 C D 
17334 0 3 0 4 0 4 4 2 0 2 8 3 3 3 0 1 
17342 4 7 5 6 S 3 0 1 0 6 O 3 0 4 CD 
17350 0 3 S 5 0 1 4 2 0 6 O 0 0 0 8 6 
17353: 4 4 3 7 0 5 0 1 4 3 3 7 0 6 0 5 
17365 C D 0 4 0 3 4 1 3 7 0 1 0 5 8 5 
17374 0 2 0 4 4 3 0 5 0 2 0 1 4 3 8 6 
17332. 3 3 0 1 0 6 0 6 0 4 C D 0 3 S 7 
17390 0 1 4 1 0 2 0 4 0 4 8 7 8 7 0 1 
17393 4 2 S 7 0 - 4 3 C S 0 5 0 5 C D 
17905 O 3 0 6 4 £ 3 7 2 6 G £ O i O 6 
17914 0 4 4 1 3 7 0 5 4 3 0 6 0 3 0 4 
17922 4 3 0 5 0 5 0 5 0 5 0 3 0 4 CD 
17930 0 3 0 5 3 2 0 3 5 6 0 9 3 9 8 9 
1 - 9 3 2 090603014.1378741 
17945 0 5 0 0 0 5 4 6 3 2 0 3 0 0 C D 
17954 0 0 3 7 0 4 4 1 0 2 4 3 3 5 0 9 
17962 0 9 0 6 4 4 0 2 0 6 4 1 3 6 3 3 
17970 0 1 0 5 0 0 0 3 4 3 3 6 3 3 0 1 
17973- C D 0 0 5 - 0 2 0 4 4 4 3 5 0 9 
17255 0 9 0 S 4 4 0 5 A 5 0 5 0 0 0 5 
17994 CD0236443109QQQ2 
13002 4 1 3 3 0 6 0 2 4 5 0 2 0 5 4 1 
18010 0 6 0 3 0 4 C D 0 3 0 3 3 3 3 3 
13013 0 3 8 3 0 9 0 9 3 3 0 3 4 C 3 2 
13026 0300CD07360909O 5 
16034 40353 301060304CD 
13042 0 6 3 7 0 1 B 6 0 6 0 2 0 4 4 F 
13050 S 2 0 3 0 0 C D 0 S 8 7 0 1 4 1 

= 1 3 0 1 15055 0 5 3 5 4 1 0 2 0 4 4 6 0 E 0 E _ 309 
= 3 1 1 13065: 3 E S 5 O 5 4 3 0 5 3 6 0 4 C D = 4 5 -
3 337 1 3 0 - 4 . 0 5 3 5 4 1 0 5 0 A 0 A 5 6 4 1 = 423 
= 513 1303£ 

13090 
O5CDO50641O70AOA s 313 

s 703 
1303£ 
13090 3 4 4 1 3 6 4 3 0 E 2 F I B 3 1 s 535 

s 445 13095: 13292A3122-2A2FCD s 514 
B 7 2 " 13106 © S 0 5 4 1 3 4 0 A 0 A 0 7 4 1 ~ 299 2 590 13114: 3 5 C D 0 2 0 2 3 6 0 6 4 3 8 6 - 632 
= 314 13122 354.3360501411023 — 335 
= 1142 13130 1 1 0 E 2 4 1 2 1 D 2 5 2 4 2 0 - 2 2 5 
= 459 13138 C 00032:2 3020 14H02 33 5 
• 974 13145 0 1 C D F F 7 5 0 0 0 2 D E 0 5 - 302 
= 742 13154 Ef i7575 2DSA4 3 113 A - 1003 
= 1010 13162: 4 7O52S0C4011D3O2 s 637 
= 635 12170 1 9 D 1 1 A F E F F 2 3 0 5 77 

2 3 1 3 1 8 F 6 1 3 1 f l P E C 9 
= 933 

= 457 1 8 1 - ? 
1 9 D 1 1 A F E F F 2 3 0 5 77 
2 3 1 3 1 8 F 6 1 3 1 f l P E C 9 s 324 

3 6 3 1 18135 0 3 0 5 2 - 0 2 4.0114400 s 516 
3 370 13194 19E51121O '019D10 i = 539 
3 245 13202 1E00E25O06O31323 = 505 
3 554 13210 10FC7EFE3920F0rtF = 1232 
— 5 5 - 4. ©213 051512 _ 2 _ OF 20100 _ 342 
= 1159 15226 A 0 0 B 7 3 B i 2 0 F 3 1 3 B A - 9 6 1 
3 107^ 12214 GBBE3 43R2700H334 s 536 
s 493 - 2 2 42 3 2 3 5 3 A 3 9 2 R 3 - 0 B F F 5 3 1 
3 73a 12250 353 -343 ja29213E00 - 370 
3 690 12253 3 5 3 " 2 - 3 3 2 A S 33933 - 412 s 424 13255 0 E - - r - 1 2 1 2 i 2 0 0 0 5 I 539 
3 289 1 3 2 - 4 B 7 2 A 2 9 0 0 A 6 3 3 3 9 3 8 = 595 
3 605 18232 0 B 0 0 1 3 1 3 1 3 F F F F 2 6 _ 515 
= 342 13290 3 8 0 0 3 2 3 7 2 E 3 9 3 9 2 A — 373 
= 555 lue sfw 3 3 0 0 2 - 3 E 0 0 A 3 2 5 3 7 — 413 
s 344 15305 3 1 3 4 0 0 A 9 2 A 3 1 2 D 2 A — 443 
s 423 13314 3 F 1 S F = F = = F H 9 2 A 2 5 s — 1 3 4 
= 553 12 222 3 7 0 0 B 3 3 1 2 6 5 E 2 A 3 7 s 432 
s 232 13330 l l f i FFF rB92D2AO034 s 360 
s 4 9 1 13 © 25 2 ' "£F2Af i33 9 0 0 3 4 2 8 = 320 
= 347 18346 003922 2 E 2 3 0 0 2 6 2 9 — 2 8 3 
s 494 ' S ^ 5 4 2 22E2 392E 252AFF = 536 
= 353 18362 2 2 2 6 3 2 2 A 0 0 2 D 2 6 3 B — 3.13 
s 290 - 3 3 - 0 00272A2A23003O2A - 264 
3 300 18373 2 3 2 9 0 0 3 3 2 E 3 2 3 5 3 1 = 364 
s 559 13336 2A0EF-4552 90B3300 = 609 
3 419 15394 3 E 3 4 3 A 3 7 0 0 3 9 2 5 3 3 = 373 
s 413 13402 3 0 0 0 3 9 3 4 0 0 2 3 3 4 3 1 s 293 
s 415 15410 212A22 3 9 0 0 2 6 3 8 F F 3 537 
= 4 2 1 13413 322 5 2 2 3E0 02 5 33 39 — 347 
= 344 I E 42 3 162A222C2 30025 33 — 302 
= 560 154 34 0 0 3 5 3 4 3 3 3 8 2 E 2 7 3 1 - 3 5 1 
= 167 13442 2 « 2 H 0 3 £ 5 33FF3437 - 527 
3 836 18 4 S 0 £ 9 2 A 3 0 0 3 9 3 4 0 0 3 7 — 302 
s 345 13453 2A2522200026002L — 248 m 466 18466 2 E 2 C 2 D 0 0 3 3 2 3 3 4 3 7 — 333 
s 492 13474 2 C 1 3 F F F F B 9 3 4 0 0 2 6 s 354 
3 373 13432 2 3 2 D 2 E 2 A 3 B 2 A 0 0 3 9 3 3 3 1 
3 5 6 1 13490 2 D 2 5 2 3 1 A 0 0 3 E 3 4 3 A 3 345 
= 367 13493 0 0 3 C 2 E 3 1 3 1 0 9 2 7 2 A S 235 
= 544 (Continued on page 169) 

N O HOME COMPUTER IS COMPLETE 
WITHOUT IT 

Because Touchmaster opens up the 
home computer. 

First, to the full ranse of users, even 
the very young. 

Secondly, to a whole new style 
of software CTouchware"), which is not 
limited by the keyboard. 

Touchware goes all the way from 
early education packages to sophisticated 
graphic programs. 

What's more, comparable pads are 
limited because their surface is composed 
of either a bank of switches of finite size or 
carbon tracks laid in a grid. 

Or they need a delicate electronic 
stylus. Or they offer a limited working sur-
face. Touchmaster's full A4 printed surface, 
by comparison, is totally linear. 

It has a resolution of 256 x 256 
points (that's what makes Touchmaster so 
flexible). 

slti/y 
f ioropkino 

iMtth 
b o d 

trot, antra 

a 

% 
Now anyone can master the home computer 

TOUCHfMSTCR 
For full details, contact Touchmaster Limited, 
PO Box 3, Port Talbot, West Glamorgan SA13 1WH, 
or phone Teledata (01) 200 0200 
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Spectrum owners! Imagine what 
great use you could make of all 
these components. Rotronics have 
integrated them all into one 
attractively styled, compact unit. All 
the power and convenience of 
floppy disk can now be yours, but at 
a fraction of the cost. 

A complete package 
Wafadrive is extremely 

versatile. Five major components 
are housed within this one unit -
the micro interface, two 128K 
drives. RS232 serial and 
Centronics parallel ports. Also 
included in the package are a blank 
wafer and Spectral Writer- a 
superb word processor program. 
The micro interface forms the nerve 
centre of Wafadrive. controlling all 
its major functions. The dual drive 
configuration and the ability to 
connect standard peripherals 
directly provides professional 
system flexibility. All this withouta 
mass of separate components and 
vulnerable cables. Wafadrive 
transforms your Spectrum into a 
very powerful system. 

Data transfer rate is approximately 
2K per second. Access time is 
proportional to capacity. 16K wafers 
are ideal for program development, 
with the larger capacity wafers 
being more suitable for general use 
and archiving of completed 
programs and data. Mechanical 
longevity is assured by the use of 
high grade materials throughout 
and full interchangeability between 
machines is guaranteed. 

Extensive software 
applications 

Wafadrive provides intelligent 
file handling and rapid access to 
data. Program development and 
other applications can be 
performed with ease. Start word 
processing immediately with the 
specially developed software 
package included with Wafadrive. 
Or battle with a spectacular 
interactive games program. 
Whatever your mood, you'll find the 
sophisticated Wafadrive software 
challenging and rewarding. Future 
versions of Wafadrive will be 
available for most popular home 
micros, so software back-up will be 
comprehensive. 

For further information 
contact us now for our full colour 
brochure. 

ALL-IN-ONE PRICE 
£129.95 (Inc. VAT) 

Available from ail Spectrum dealers, Grattan 
catalogue and SMT mail order 
Trade enquiries Micro Dealer (UK) Ltd.. 
29 Burrowfield, Wehvyn Garden City, Herts. 
Tel: (07073) 28181. 

ROTRONICS 

ROTRONICS LTO. SANTOSH HOUSE. MARLBOROUGH TRADING ESTATE. WEST WYCOMBE ROAD. HIGH WYCOMBE. BUCKS.HP11 2LBTEL: (0494) 452757 



(Continued from page 167) 
15506 FF3534332E392E34 
18514 332A29002E330039 
13522 202A0O3934350031 
18530 2A2B3916FF202633 
18533. 2900233437332A37 
18546 003428002633002A 
13554 33343732343A38FF 
13562: 2633393316332A33 
13570. 391800B92D2A372A 
13573 2B373432003E343A 
18586: 00282633FF372A26 
16594 232D002A3B2A373E 
13602 002C2631312A373E 
13610 002E3300392D2AFF 
18615 32263F2A1BFFFFB2 
18625 343B2A322A333900 
13634 2E330026282D2E2A 
13642 3B2A2900273E0020 
13650 00302P.3E33FFFF00 
13653: 0000000000002E14 
18666: 3A35FF3F14312A2B 
13674 39000000O0000023 
16682 14372E2C2D39FF00 
13690 0000000000321429 
18693: 343C33FFFFB5372A 
13706 33332E332C002E00 
13714 103A3S1100372A33 
13722: 3A313933002E3300 
13730 26FF29343C333C26 
1373c 37290032343B2A32 
13745 2A333900342B0039 
18754 2O2O0032263F2A1A 
18762 FF3C2O2E282O0032 
13770 2A26333300392D26 
18773 390O3E343A003839 
18785 263EFF3234392E34 
13794 33312A3333003C2D 
18302 2E312AO0392O2A00 
18810 32253F2AFF32343S 
13813 2A33O02637343A33 
18826 29003E343A1BFFFF 
13834 B92O2A003C263E00 
13342 392D2E332C380026 
13350 372A003226302A33 
13353 00392O2639FF2633 
13866 3938O032343B2A00 
13374 2B2633392A370025 
13382 39002O2E2C2D2A37 
15390 FF392A32352A3726 
18395 393A372A331BFFAB 
18906 3A3739202A373234 
13914 372A1A00392A3235 
13922 2A3726393A372A0O 
18930 372E332A33FF2633 
13933 003E343A37003823 
13945 34372A002E332337 

617 
lS95i: 3 617 13962: 

= 283 13970: 
3 293 13973 
s 553 13986 s 335 13994 
3 225 19002. s 629 19010 
= 373 19018 
= 453 19026 
s 372 19034. 
= 519 19042 
= 345 19050 
3 339 19058 
3 496 19066: 
3 903 19074 
s 353 19082 
= 313 19090 
s 275 19098-
= 71* 19105 
= 66 19114 
3 533 19122 
s 97 19130: 
= 522 19133 
s 111 19146 
s 951 19154 
= 299 19162: 
= 297 19170: 
— 317 19173: 
- 595 19136: 
3 349 19194. 
s 302 19202: 
— 306 19210 
s 541 1921 = 
s 327 19226 
s 342 19234 
— 612 19242 
3 359 19250: 
= 281 19253: 
= 609 19265 
3 352 19274 
= 750 1225 2 
s 432 19290: 
s 337 19293: 
s 331 19306: 
s 541 19314 
3 315 19322 
3 329 19330 
= 334 19335: 
= 592 19345 
3 721 19354 
3 414 19 362 
3 325 19370 
3 347 19 375 
3 604 19336 
3 323 19394: 
3 341 19402: 

2A26332A331BFFR3 
3433332A363A2A33 
39313E1A00253339 
330032343B2A0O2B 
2633392A37FF2633 
003E343A37O03323 
34372A00372E332A 
33FFB92D2E330O32 
26302A33003S3126 
3E2E332C002D2637 
292A37003C2D2A33 
FF392D2A002C2632 
2A00353734232A33 
332A331BFFFFA62B 
392A3700392D2A33 
2A002E333839373A 
23392E343333003E 
343AFF2326330026 
292F3A3339003920 
2A002E332E392E26 
3116FF392A32352A 
3725393A372A1600 
2934330S39O02C34 
002B3A37392O2A37 
FF392O2633001E1E 
00292A2C372A2A33 
1AO03437003E343A 
00323A3339FF272A 
002600372A263100 
2B253326392E23IB 
1B1B1BFFF-AE3300 
39202A0026333933 
16332A3339003E34 
3A00232633002334 
322AFF2528373433 
3300392D2A332A00 
2B2E2C3A372A330E 
FFFF0O170014003E 
343A1A0026313C26 
3E330O2E33003923 
2A00322E293339FF 
0000000000342B00 
392O2A003823372A 
2A33FF8018331400 
3C26313I3300342B 
00392D2A002C2631 
312A372E2A33FF00 
1C00140034332AO0 
342B00392O2A0O1D 
220026333938FF0O 
1600140O2633002A 
2C2C1A003C343739 
2D00210035342E33 
3933FFFF592D2AO0 
392A32352A372639 
3A372A003C2E3131 
00372E332AO0273E 

= 684 19410: FF1E00292A2C1800 _ 439 
= 405 19413: 2A3S2A573E001D1C - 317 
3 340 19425 1C1C 00 3 5 3 42E3339 — 315 
3 302 19434. 331900392D2flFF26 = 513 
3 597 19442 333938003C2E3131 - 365 
3 323 19450 OC392D2A33003335 3 304 
3 343 19453 2A2A29003A351BFF = 513 
3 693 19466 FFAE2B003E343A0O 3 644 
3 324 194^4: 2C2A390038393A33 3 365 
— 341 19432 2C00273E002533O0 3 234 
3 336 19490 2633391AFF3E343A s 599 
3 531 19493 003C2E3131003134 3 305 
3 340 19506 332A001O0O342B00 - 222 
3 900 19514: 3E343A37001FFF31 3 562 
3 354 19522: 2E3B2A3300253329 3 333 
3 365 19530: OO272A00372A3534 3 283 
3 364 19538: 332E392E34332A29 3 391 
3 532 19546: O02E33FF392D2A0O 3 496 
3 361 19554 3934350O312A2B39 

162025332 9002334 
3 353 

3 326 19562: 
3934350O312A2B39 
162025332 9002334 = 289 

3 570 19570: 37332A37FFFFAA3D s 944 
3 332 19573: 3937260023343339 3 350 
3 303 19536 373431330026372A 3 347 
3 35S 19594: OEFFFF2B00OE002B 3 624 
3 506 19602. 372A2A3F2A0O2623 3 322 
3 322 19610 392E3433FF2600OE s 513 
3 305 19613 0026272633293433 3 310 
3 55 7 19626 002C26322AFFFFFF 3 939 
3 222 19634 FFAC34342 900313A 3 679 
3 340 19642 23301B1E1S1BFFFF - 706 
3 815 19650 FFFFFFC91C760004 - 1116 
3 346 19653 5B00EA75783E0032 3 673 
3 342 19666 2140CO2C4O444D0O 3 581 
3 279 19674 C0B0077EFE76233C 3 999 
3 583 19682 FE212306FE24231B 3 690 
3 293 19690 13E33A2140FEO028 3 705 
3 353 19698 E1303221402A0E40 3 553 
3 615 19706 2E357EFE1B20E936 3 322 
3 321 19714: 2513F53A2140FE1E 3 745 
3 317 19722: 280E3C32214O2A0E 3 525 
3 547 19730: 402B34-EFE2620BA - 795 
3 95 19733 361C13F53A214005 = 512 
3 337 19746 004-C9C976000S14 3 624 
3 656 19754 00EA7576COBBO244 3 932 
3 347 19762 40511420F7CD3145 3 360 
3 275 19770 ESC1C9C976000625 3 933 
3 545 19773 00EADD21494DC9ED — 1076 
3 193 19786 5F0101193EF5COB5 — 315 
= 268 19794 023A0O40FEFFC400 3 329 
3 491 19302 00CO9202C0200200 3 313 
3 178 19310- 214940C3A4021C1C 3 600 
3 333 19816: 760007290OEAFE25 S 694 
3 280 19825: 2O0S3E03C33F42FE 3 630 
3 395 19334 2E20053E02C33F42 3 471 
3 394 19342 FE3220053E01C33F 3 662 
3 359 19350 42FE3FC2B040AFC3 = 1200 
3 300 19553 3F423D303D76 3 430 

1200 

MICRO 
- USER SUPPORT -

10 ISSUES OF BEEBUG MAGAZINE MAILED FREE TO MEMBERS • 30 
EXCITING GAMES AND VISUAL PROGRAMS • 43 SOFTWARE REVIEWS • 33 
HARDWARE REVIEWS • 16 BOOK REVIEWS # 150 HINTS AND TIPS • 25 
APPLICATION PROGRAMS • SERIES OF ARTICLES FOR BEGINNERS • MANY 
ADVANCED TECHNICAL ARTICLES • NEWS AND PRODUCT INFORMATION 
• PLUS SPECIAL OFFERS • BIG DISCOUNTS ON A WIDE RANGE OF 
PRODUCTS • EVENTS # BRAIN TEASERS • LOCAL CLUBS • FULL 

MAGAZINE INDEX 

A TEARS SUBSCRIPTION WOULD HAVE BOUGHT YOU ALL THIS 
Figures based on the 10 issues of BEEBUG Volume 2. 

BUT IT'S NOT TOO LATE TO JOIN FOR VOLUME THREE 

BEEBUG PUBLICATIONS LTD. PO BOX 109, HIGH WYCOMBE. BUCKS 

PLEASE ENROL ME FOR VOLUME 3 of BEEBUG AT £11.90 (10 ISSUES) BEEBUG HAS BEEN ESTABLISHED 

NAME FOR TWO YEARS AND NOW HAS 

BnnprQQ O V E R 2 5 ' 0 0 0 MEMBERS, IT OFFERS ADDRESS TOTAL USER SUPPORT TO ALL BBC 
AMOUNT ENCLOSED MICRO USERS. 

PLEASE MAKE CHEQUES MADE PAYABLE TO BEEBUG PUBLICATIONS LTD 
AND SEND TO:- DEPT 4 PO BOX 109, HIGH WYCOMBE. BUCKS. 

(DISTRIBUTION AGENTS FOR BEEBUG) 
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Challenging, 
sophisticated, 
advanced, 
extra special. 
Be the world's greatest sleuth — in the most advanced and challenging adventure game ever. 
For the first time ever, here is an adventure game in which you can talk with intelligent characters, ask them questions 
and argue with their conclusions — all in everyday English sentences. 
Work against time to solve the mystery as you travel about Victorian England. Villains, suspects and witnesses all live 
out their lives in a realistic manner, and you can never be sure of who or what you will find anywhere. You must be alert 
because nobody is above suspicion. 
In 'Sherlock', the world of the famous private detective comes vividly to life. Time passes naturally: day turns to night, 
racing towards the inescapable deadline. You must ensure Sherlock has sufficient time for sleep, money to travel on 
public transport and other necessities. And you can rely on Dr. Watson to help you collate information, or gather clues. 
'Sherlock' makes the maximum use possible of the 48K Spectrum and is the result of 15 months' work by a team led by 
programmer Philip Mitchell, the author of 'The Hobbit'. The text and graphics of 'Sherlock' makes it the most exciting 
and sophisticated adventure game yet devised. 
"Never before have I exper ienced a game so atmospheric and realistic. I was totally captivated and caught up in this 
most fascinat ing adventure. The characters are simply amazing. They do lead their own lives. It 's all so 
unpredictable."—6. Dempster, Scotland. 

A real adventure! 
• Please send me your free catalogue. All Melbourne House cassette software is unconditionally 

• Please send me Spectrum 48K Sherlock @ £14.95 guaranteed against malfunction. 
Orders to: 
Melbourne House Publishers. 
39 Milton Trading Estate 
Abingdon. Oxon 0 X M 4 T D 

Correspondence to: 
Church Yard. 
Tring. 
Hertfordshire HP23 51U 

1 enclose my cheque/money order for £ £ 

Please debit my Access Card No. Expiry Date £ + p / p .80 

Signature Total 

Name £ 

Address 

Postcode 

Access orders can be telephoned 
through on out 24-hour aosafane 
(0235) 83 5 0 0 ! 

All prices include VAT where 
applicable. Please add 80p for 
post and pacX. 
Trade enquiries welcome 

| YC11A | 





Qu^t-Ovw^d! 
n r w o OF YOUR ALL-TIME 
CINEMA &T.V. FAVOURITES 

T H t LEGENDARY 

e&uce 
Lee 

fjBtW* 

J Z L Jk Dan9er> Intrigue, Suspense! You'll need all 
- / I x your wits and skill when you take on the ruth 

1 ATARI less J.R. and face the many hidden enemies 
in the search for oil that is... 

vour chance to relive 
deadly skills and 

awesome power ot 

D a M l i n 9 S « ' P h , c s a ™ k a „ d 
animation. cassette 

TW' 

Lil 

A unique 
graphic 
adventure. 

1 Choose your level of difficulty. 

> Scores of colourful scenes. 
Two more quality 
products from 
Datasoft Software. 

Datavoft 
a 

THE ULTIMATE IN AMERICAN 
SOFTWARE FOR YOU ON U.S. GOLD 
U.S. Gold is stocked by all leading computer 

stores. 
DEALERS! For information on how to become a U.S. 
Gold Stockist write to: CentreSoft Ltd., Unit 24, 
Tipton Trading Estate, Bloomfield Road, Tipton, 
West Midlands DY4 9AH. Telephone: 021-520 7591. 
Overseas enquiries welcome. All AmewcGV\ Softvto? 



RESPONSE FRAME 
Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 

STATIC MICRO 
H I am 16 years old and have had 

many problems with computers. 

My first computer was a 16K 

Spectrum. This worked well for a 

month but developed keyboard 

trouble and was returned for a 

replacement. The replacement 

wouldn' t Save, so was sent back 

for a refund. With this money, I 

bought a Tl 99/4a. This was found 

to have faulty colour, so was 

replaced. Since then, I have had 

four more Tl 99s, all of which 

have developed various faults, the 

most serious of which was a total 

loss of function — couldn't even 

get the "power o n " light to work. 

A friend of my mother's said he 

had heard that some people 

cannot use computers because of 

bodily static electricity. Is this 

possible, or have I just had bad 

luck? Incidentally, I have used a 

f r iend 's compu ter regularly, 

without any trouble. I hope you 

will answer this, as I am still 

interested in computers and hope 

to get an Electron if I get a 

positive reply. 

Andrew McDermott, 
Halifax. 

SHADES OF The Omen! Your story, 

Andrew, about static clcctricity seems 

to mc to be as valid as the fear many 

parents have that using a computer 

connected to the TV will somehow 

ruin the television. Certainly, some 

computer components can be 

destroyed by static electricity but this 

is the first time I've heard a claim that 

evil powers in the operator would 

render the computer inoperative. 

My experience with T l 99/4a's has 

been all positive. They seem to work 

reliably — albeit excrutiatingly slowly 

— and friends of mine who have them 

have reported no excessive failure 

rate. 

The fact that you can use your 

friend's computer without causing it 

to self-destruct suggests, to me, that 

there may be problems — if such 

things arc possible — in the wiring of 

your house. Unusual electrical surges 

could be, at least, blowing fuses 

which sounds like what happened 

with your fourth TL. For what it's 

worth, you might like to chat with an 

electrician about your house wiring 

and enquire at the same time 

regarding the stability of the power 

supply in your area. Have you tried 

running your friend's computer at 

your home? 

SPECTRUM BUG? 
I I think I have found yet 

another bug in the Sinclair 

Spectrum R O M . I was writing a 

simple program in which the user 

enters the three lengths of the 

sides of a triangle. The length of 

die longest side is entered first, 

followed by the other two. The 

program^ then prints a message 

showing if the triangle is a right-

angled one. When I was testing 

the program — which I was sure 

was correct — I entered the 

numbers for the 26, 24, 10 right-

angled triangle. To my surprise, 

the computer told me the triangle 

I had entered was not a right-

angled one — which it is! Is it me 

or my Sinclair computer which is 

wrong? Here's the program: 

10 INPUT ' LONGEST S IDE F IRST";A 
20 INPUT "NEXT S IDE " ;B 
30 INPUT " N E X T S IDE " ;C 
40 IF C '2 + B"2 = A"2 THEN PRINT 

" A RIGHT A N G L E D TR IANGLE " : 
P A U S E 1 P A U S E O'.RUN 

50 PRINT "NOT A RIGHT A N G L E D 
TR IANGLE " :PAUSE 1 P A U S E 0: 
RUN 

Darren Patridge, 

Tiptree, 

Nr Colchester. 

CLAIMS LIKE THIS, Darren, are heard 

very frequently. The problem lies not 

in your Spcctrum, but in the way 

which all computers store numbers. 

They are never stored exactly. Even 

my IBM PC will inform me that 

85/100 equals 0.849999. Certain 

micros available on the UK market 

will solemnly inform you that 4/2 does 

not equal 2 - because the computer 

stores 4/2 as 2.000001. 

The way to test what your com-

puter is really doing, in this and any 

other program in which you wish to 

compare the results of calculations, is 

to get the computer to print out its 

findings, i.e., tell it to Print C 2 , B"2, 

A"2 and compare the three. Then, 

instead of looking for an exact match, 

get the computer to look for a mini-

mum difference. In your case, line 40 

could read: 

40 IF ABS((C"2 + B"2) - A '2K-0001 
THEN PRINT "A RIGHT A N G L E D 

HOW GOOD IS MSX? 
• I have read a lot about M S X 

Basic in the past few months. I 

understand that it is a new 

standard so that you can run soft-

ware written for one MSX com-

puter on another. How well is 

MSX going to be accepted in the 

UK? 

Marl in Barlow, 

Albany. 

IF I COULD PREDICT the future, 

Martin, I would not be writing for 

Your Computer. No-one knows 

whether or not MSX will ever get off 

the ground. Certainly, Microsoft in 

America, who invented it, are pushing 

for it to become the standard. More 

than 30 — at last count — Japanese 

manufacturers have either embraced 

the standard — or said they will in due 

course. My guess is that it will gain a 

ccrtain acceptance over the next two 

years, so that it runs parallel to the de 

facto standards we have here such as 

Sinclair Basic and BBC Basic. It has, 1 

believe, little chance of dislodging 

Microsoft Basic — as in PC-I)OS on 

the IBM PC - in the States -

although Microsoft and MSX Basics 

arc very, very close; except for the 

graphics and sound. 

The MSX standard is built around 

a Z-80A processor, and specifies such 

things as sprite control in the 

graphics, single channel sound, a 

Centronics printer interface, Atari-

type joystick ports, cassette output — 

1200/2400 baud — and three graphics 

modes — two text 32 x 24 and 40 x 

24 and one "hi-res", which is 256 x 

192. 

So long as you stick with one of the 

biggies in the UK - such as the 

Spectrum or the Beeb — you have 

little chance of buying a machine 

whose support dwindles to nothing in 

the next 18 months. 

CHEAPER BEEB 
B At the moment , I am saving 

up for an Electron, but I would 

have preferred a BBC Model B. 

Could you please tell me if the 

BBC Model B will be coming 

down in price in the near future? 

S G Hornby, 

War ton, 

Preston. 

ONE NEVER knows what thoughts lurk 

in the minds of those 3t Acorn, but the 

chances of the Bccb coming down in 

price seem to me to be very, very slim. 

BUSINESS 
PROGRAMS 
• I have a Vic-20 micro and cas-

sette recorder in good working 

order. My problem is that 1 had a 

brain stroke two years ago which 

has impaired my memory and 

manual dexterity. I find the 

manual entry of a program very 

difficult and boring. I want a 

micro offering software with 

s i mp l e h o m e and business 

accounting programs, not games. 

What do you advise, since I am 

prepared to sell my Vic-20? 

K F Searle, 

Watford. 

FIRST OF ALL. be prepared for a grave 

disappointment if you try to sell your 

Vic-20. The money you would get for 

it will be very, very little compared to 

what you paid for it. You do not 

mention how much you wish to spend 

on a computer which makes giving 

you specific advice fairly difficult. I 

imagine that a computer which allows 

use of discs, rather than a casscttc 

recorder would be easier to use and 

therefore suggest you could consider a 

BBC Micro with discs. This, how-

ever, is not cheap. 

Before you do anything, I would 

suggest you look through the advert-

isements in this issue of Your 

Computer and call a Commodore 

dealer, describe your software require-

ments, and sec if you can get anything 

suitable for your Vic-20. 

TAPE TO DISC 
• I have recently purchased a 

Cumana disc drive for my BBC 

Micro, and would like to save 

programs on disc irom tape — 

Basic and machine code. 1 have 

little knowledge of machine codc 

and assembler. Could you tell me 

how it could be done? 

P A Jamison, 

Virginia Water, 

Surrey. 

MANY PEOPLE, including myself, 

would love to know how to do this. 

However, we dare not risk the wrath 

— ard the lawyers — from Acorn. 

O r . :*:.'«azine printed a routine foi 

' siting the locks on cassette software 

Irom Acornsoft, so it could be trans-

ferred to disc, and got hit with a 

£70,000 fine for their trouble. 

PRINTER ADVICE 
• Can you advise of a printer 

with a superior width of presenta-

tion to the ZX printer? 

J A Jones, 

JO Shalbourne Rise, 

Camberley, 

Surrey. 

THERE ARE a number of interfaces 

now available to allow you to hook a 

"real" printer to your Spcctrum. 

However, as far as I know, they do 

not offer a "superior width". How-

ever, I have printed your address in 

full so any manufacturer who thinks 

he can help can get in touch with you 

directly. 

In an earlier i s sue of Your 
Computer, I gave a way of 
add ing a line numbered zero 
to a Spec t rum program. M i ke 
O 'Donne l l of Palacef ie lds, 
Runcorn, Cheshire, ha s sent 
me a method of add ing line 
zero which he s a y s has two 
advantages. One, it i s eas ier 
than the method I outlined, 
and two, it can be removed. 
Here 's M i ke routine: 

First enter your line number, 
a s 1 R E M . . . 
Next P O K E 23756,0 
P re s s Enter then List 

To remove the line: 
P O K E 23756,1 
P re s s Enter and List 

Thanks for this routine, 
Mike, wh ich I note you 
acknowledge a s having been 
s h o w n to you at your local 
computer club. I agree that it 
i s s impler than my method, 
but the very fact that it can 
be removed m a k e s its inclu-
s i on rather point less . I w a s 
trying to give a way to put a 
copyright notice within a 
program wh ich cou ld not be 
removed. 
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POWER UP! 

yourtocond 

Your Second 
Commodore 64 
Program 
G. Lippmon £ 8 . 9 5 

Your First 
Commodore 64 
Program 
R.Zoks £ 7 . 9 5 ! 

You con loom to write 
simple programs 
without any prior 
knowledge of mathe-
matics or computers! 
Gu ided by colorful 
illustrations ond step-
by-stop instructions, 
you'lli>o constructing 
progroms within an 
hour or two. 

ISBN: 0-89588-172-1, 
7 ' x i r , 182 pp, 
illustrated 

also ovoiloblo for 
VIC-20, APPLE II, 
ATARI, IBM. TI99/4A 

Tho mony colorful 
illustrations in this 
book make >t a delight 
for children and fun 
for odults who ore 
mostoring BAS IC 
programming. 
A sequol to Your First 
Commodore 64 
Program, the book 
follows the same 
thorough, detailed 
opprooch and brings 
you to the next level 
of programming skill. 

| With those BAS IC 
language techniques, 
you'll soon be crooting 
your own appli-
cations! 

| ISBN: 0-89588-152-7, 
7 ' x l l " , 240 pp, 
illustrated 

a lsoavoi lable for 
APPLE II 

T ATARI 

ATARI BASIC 
Programs 
in Minutes 
Si. R. Trost £ 8 . 9 5 

You can use this practi 
cal set of progroms 
without any prior 
knowledge of BASIC! 
Application examples 
are token from o wido 
variety of fields, 
including business, 
home management, 
and real estate. 
Just type them in and 
they're ready to runl 

ISBN: 0-89588-143-8, 
6 " x9 * , 170 pp, 
illustrated 

Power Up! 
Kids' Guide 
to the 
Commodore 64 
M.DeJonghe/C.Earhart 

£ 7 . 9 5 

Colorful illustrations 
ond a friendly robot 
highlight this guide to 
the Commodore 64 
for kids 8-11. 
The honds-on 
approach features 
short, easy lessons, 
ond tho spiral binding 
makes it ideal for use 
right at tho computor. 
Tho ongag ing exer-
cises ore full of surpri-
ses and discoveries. 
By the end of the book, 
kids will be 
programming their 
own guessing games, 
"a l l -purpose ' thank-
you notos, multi-
colored pictures, ond 
simpleanimation.The 
authors ore elemen-

school teachers 
several years of 

computer experience. 

ISBN: 0-89588-188-8. 
9 " x7 " , 192 pp, 
illustrated 

lary« 
with: 

(•OMXKa.Kttl^ 

Graphics 
Guide to the 
Commodore 64 
Charles Plott £9.95 

Thiseasy-to-under-
stond book is the first 
to answer the need for 
a Commodore-speci-
fic graphics guide. It 
will appeol toonyone 
who wants to master 
the Commodore 64 's 
powerful graphics 
foaturos. You'll loam 
to move images across 
the screen, built your 
own character sets, 
and create impressive 
heodlinesanddetailed 
pictures on the screen. 
A full color collection 
of screen displays is 
included, a s woll a s in-
structions on how to 
create your own video 
gomes. 

ISBN: 0-89588-138-1, 
7 * x 9 \ 2 6 1 pp, 
illustrated 

Programming 
the 6809 
Zaks/Labiok £ 1 1 . 9 5 

Got moro out of your 
6809 microprocessor 
- this book is chock 
full of programming 
tricks to show you 
how. Start with the 
basics of ossembly 
larvguogo programm-
ing, a n d go on to 
understand registers 
and busos, subrouti-
nes, the 6809 instruc-
tion set, addressing 
modes, I/O trechni-

3ues and devices, 
ota structuros, and 

useful applications. 
Give your 6809 pro-
cessor 16-bit perfor-
mance with 8-bit 
economy. N o prior 
programming know-
ledge is roquirod. 

ISBN: 0-89588-078-4, 
6 * x 9 ' , 3 6 2 pp, 
illustrated 

The 
Commodore 64/ 
VIC-20 BASIC 
Handbook 
D. Hergert £ 9 . 9 5 

In this dictionary-
style handbook, you'll 
find clear descriptions 
ond examples of each 
word in the 
Commodore 64/ 
VIC-20 BAS IC voca-
bulary. 

The proper syntax of 
every keyword ond 
function is explained 
carefully and 
thoroughly in easy-to-
understand English. 
Short example 
programs illustrate the 
correct use of eoch 
command, and 
spociol notes provide 
insight into subtleties 
and extra footures of 
Commodore 64/ 
V IC-20 BAS IC. 
ISBN: 0-89588-116-0, 
6 * x9 " , 185 pp, 
illustrated 

SYBEX COMPUTER BOOKS KEEP YOU UP ON HOW 
TO GET THE MOST OUT OF YOUR COMPUTER. 
SYBEX Computer Books are available through most leading 
bookshop and your local computer store. Ask for them! Ou r 
books are also available from C O M P U T E R B O O K S H O P , 
Birmingham, W.H. SM ITH, J O H N M E N Z I E S and B O O T S . 
In case of difficulty contact us directly, enclosing your check 
or money order (include 80p for postage and packing). 

SYBEX Ltd. 
Unit 4 . Bourne Industr ia l Estate 
Crayford. Kent DA1 4 B U 
Tel: Crayford (0322) 57717 



SOFTWARE FILE. 
Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contributions for 
any home computer provided they are submitted to Your Computer 
exclusively. Please double-check your programs and specify the 
memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions published. 

Karate! 
Alexis and 
Mario Chiotis, 
Finch ley, 
London N12. 

KARATE IS A two-player game based on the 
Japanese form of martial art, for the Commo-
dore 64. 

Using the multicolour sprite facility on the 
64, wc have created many of the elements of 
the real thing for example punching, kicking 
ctc., without the pain. T o play you will need 
two joysticks and quite a bit of skill. 

When the program is run you will be 
allowed to choose the colour of your Karate 
suit. Th i s is done using F1 and F3. T o 
continue, press F7. You will then be asked 
how long the fight will last, and also the 
names of the players. 

The next sccnc is where the fighting takes 
place. The two men stand on their lines, bow, 
and are then ready to fight. By using the 
combination of joystick movements, shown on 
the chart, some complicated and exciting 
fights can be achieved. 

After a little practice, you will soon master 
these techniques and produce some startling 
efTects. 

Finally, the winner will be displayed 
showing off his skills by attacking a brick wall. 

I f you would like a copy of Karate, just send 
£3.50 including post and packaging to: Karate 
Offer, 7 Torrington Grove, Finchley, London 
N12 9 N A . 
Joystick port one (controls player 2). 
North: Jumps in the air and kicks. 
North-west: Does a high kick towards 
opponent's chest. 
West: Moves player two forward. 
Fire: Kicks towards opponent's stomach. 

West and Fire: Blocks oncoming punches and 
high kicks. 
South-West: Sweeps opponent's legs away. 
South: Ducks. Can also be used to pull 
opponent's legs away. 
East: Steps back. 
East and Fire: Punches. 

Joystick Port two (controls player 1). 
North: Jumps and does a high kick. 
North-east: Does a high kick towards 
opponent's chest. 
East: Moves player 1 forward. 
East and Fire: Blocks oncoming punches and 
high kicks. 
South-east: Sweeps opponent's legs away. 
South: Ducks. Can also be used to pull 
opponent's legs away. 
West: Steps back. 
West and Fire: Punches. 

Variables. 
C1: Colour of player one's karate suit. 
C2: Colour of player two's karate suit. 
J1: Peek of joystick port one. 
J2: Peek of joystick port two. 
P1: Player 1 score. 
P2: Player 2 score. 
S I : Sprite 1. i.e.. 2040. 
S2: Sprite 2. i.e., 2041. 
T$: Time. 
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SOFTWARE FILE 
(continued from previous page) 

6138 I n r u T » : MH«f2> 
6s«s o-ostj Pt»u»« 

IWW 
109IS 
IIOIV 
! I01» 
: J P M 
noi» 
new 
now 
tin? 
:io» 
11031 
I10J4 
1 1 0 0 6 
11*39 
11041 
11042 
It 04 3 
1104? 
S104* 
I W 
11&4S-
1 1 0 6 1 
itOM cms 
11055 wra 
110W D"T« 
11030 DftT* 
1105* 
ll«« »T8 

mm 
llOt-4 WIH 
II0C5 WW 

an* 
llMti 
now 
ne?2 cnrn 
i itn cflTfl 
ii8'4 twin 
nor? D«TH 1 3 . 1 / D tf.y.lv? 

KfcMtW M •«: .tl 

II ll 4. .» v }fii o.i/.f/} ViV 1*4.0 «• 
>' •• U- 1M.I' 0 

V V / > • V ' O 4< \F.I' V 
0-t• V 

!W4 C 4 / f 

I lt*.0<« I'." 0,0 

• 0 . 0 

Painter 
Barry O'Reilly, 
Kells, 
County Meath, 
Ireland. 
HAVING JUST GRADUATED from college with 
an arts degree you find the permissive world 
totally engrossed in watching junior blasting 
the bug-eyed-bounccrs before they eat his cat 
and kill his grandmother, or vice versa. There 
seems no place for conscientious objectors like 
you, so despondently you don the disguise of 
an inconspicuous paint-brush and venture out 
to make your fortune in the menial post of 
exterior decorator. 

For those of you who have never had the 
experience of being a paint-brush 1 shall try to 

describe the feeling. You are situated on the 
wall of a house and may move anywhere you 
wish, painting as you go. Inevitably there are 
a collection of hazards to be avoided and, 
equally inevitably, bonuses to be collected. 

Death can also be found in the form of a dry 
paint brush. T o avoid this, paint-pots are 
placed about the wall, running over these will 
replenish the linear scale at the bottom of the 
screen. About one minute of diligent swishing 
is enough to complete a wall and then be 
prepared for . . . O h it's all in the program 
anyhow. 

Key in the program as listed even though 
the numbering appears unbearably erratic. 
Then save it under your favourite file name 
using the suffix Line 8000 so as to display the 
instructions on loading. 

•1 
= I N T (RND*r +1 10 DEF FN M r 

20 _ET h =500 
90 GO TO l € 3 

£ 0 0 _ET £=£. + 1 P R I N T AT 0 , 0 
PEP 1 INK O j " -~GE3 £ ".. £ L E ~ 
P + 1 : L E T p a 2 n t =P a I n t - p a i r-t * (F 
) : RETURN 
300 GO TO 60© 
400 RETURN 
500 - E T p a i n t s © 
700 LET p a i n * = 3 0 

INK i 

10 .ET y=13 GO TO 2€3 

P A 
? = 

=w 

RETURN 
P R I N T PAPER 1 

RETURN 

S=d LET l = 3 

900 GO TO 600 
1000 LET d=0 LET 
1100 L.ET P =0 
1200- BR IGHT p OUEP P I N V E R S E P 

FLASH p BOPC-ER 2 PAPER p I N 
K 2 CLS LET d=d-»l 
1210 "OR n =21 TO 1 STEP - 1 P R I N 
T AT n >1. " E E E E E E E E E E E E E E E E E E E E E E 
E E E E E E E E " ; AT - p INK. 6; PP.PEP 1 
; " " AT r 31 " : NEXT n 
1230 =0P H =1 TC -a - 3 + 5: P R I N T INK 

6 - A T FN T ' 1 9 ! ~N f ( 2 9 » " F " , INK 
S AT FN f i l 9 ) FN f ( 2 9 ) : SEE 

P . 0 0 5 , d + I 2 NEXT n 
1235 LET w = 4 0 0 - 1 0 - d 
124.0 ^OR n =0 TO I f 
M I S ' ,FN r 129 ' I N K 7; ' L " ; B R I G H 
T 1; INK 7: AT FN r : 1 9 ) , F N f (29: . 

A:;: n .10 BEEP .03, - 1 2 NEXT 
jih . . . -

51+3 FOP n = i -
: 2 3 ) P R I N T INr 
. » y ; " M I " . AT wx +1 

P R I N T A T F N 

NEXT n 
5 FOR n a 0 TO 

NEXT r: PR 
£ ' £ ; TAE 12 E 
PAY £ " ; h PAPE 

1 2 5 0 LE"5" WX=FN 
0 5. LET wyaFN 
6 . P A P E R 0 ; A T 

I . W Y ; J K . " B E E P , 1 
L 1 2 5 5 P P P E P 1 I N K 

3 1 : P P I N T A T 0 ; 
I N T A T 0 . 0 W A G E S 
B " ( T O L - 1 • , B E S T 
R ' G O S U B " 0 0 
1 2 5 0 P R I N T P A P E R 1 . I N K 6 ; A T 1 0 
1 3 ; " P E A D . I " ; : I N K 4 . . P R I N T -
1 2 7 0 = E S T O R E = 0 P N = 0 T C - 7 : P E © 
D b B E E P . 2 b . N E X T n 
1 2 3 0 D A T A 0 A , " 1 2 , 9 , 1 1 , 9 , 4 . 
1250 F O R n e l S - 0 13 S T E P - 1 P R I 
N T 1 0 " , " C . R N W I , B R I G N " _ 

• EEEP . 0 1 - NEXT r 
1300 _ET .3 =0 LET d y a - 1 LE~ = 

14.00 i_E"r wET y = y - d y 
TO 3 0 0 
2000 LET 0 :<Isd dy l = d y 

d • = INK E S = " U - INF EY $ = 8 " 
ET r - = I N K E ' J s - - I N K E Y 5 = 3" 
AND N1C~ -i> IF NO" d- AND NO~ du 

THEN L S ~ :: =d ' ; l LET ; j =dy 1 
2010 LET r = ' 145 - r - N D r ' + (145-r 
dy AND 
2 0 2 0 P R I N T . " R I G H T 1 I ' . r 

1 I " _ E ~ X = - D - E T , - , - R -
2025 -E~ p a i n t =f air. * - . 5 =z--~ ~ 
T 21 p a i r * INK :-
2030 30 sue 4 - 1 0 0 
20-10 P R I N T AT ,u 3HRS ; 
£ 0 5 0 GC rb 2 e 3 - 0 0 - Pain*. .5-
2700 l c - BW THEN ©P INT S R I G H T : 
; FLASH 1 ©APEP 5; INK 1 :A T 10 
5, "WALL I T i :0!1PL£TED ! FOR 

n =1 TO 10 FOR ' = 1 TO 5 BEEP . 
0 1 . n * f ';EXT NE'-T n PAUSE - 0 
O GC TO it. 3 
2800 LET '. = 1 - 1 INr 5-: FOP n =0 ~ 
0 PT y . C H R S ( l i i + r 
BEEP .3 - n - 4 NE • ~ r. FOR r; = " 0 

2 1 P = I N T A T n J . " D A T n - l . y 
I N K 1 S R I O H T : " 1 B E E P . 0 5 2 0 
- n F 2 N E X T n P R I N T A T 8 1 . y ; ©P© 
EP 1 LET c = p - 2 0 - x 
2 3 0 0 I F ; - H E N GO 5 U B " 0 0 FOP ' 
= 0 T O 2 0 0 :-C TC 1 2 5 R 
3 0 0 0 P E S T O R E I - R O C F O P . ' = 0 TO 1- I 

READ 'J SEE© - S . Y N E X T " 
3 0 1 0 1= £ h THEN LET h=£ P R I N T 
AT 0 2 6 , 3 R I G H " 1 = i -A5H 1 H 
3 0 1 5 LET £ = 1 
3020 r 0 R n ="* OP £ TO 7 AND 5 : " E 
P £ -NO T £ P R I N T A~ 10 5 IN - n 
" P P E S S P TO ©LAY A G A I N ' AT 1_ 1 
1 , " 0 TO O U I T . 
3030 I F I N K E Y S = a "HEN : _ E A P 
STOP 
S040 I F I N K E Y S = •' ' THEN GO ~ 0 

3 0 5 0 P A U S E 3 N E X T R. P A U S E = 0 
L E T 2 = N U - £ G I TO 3 0 2 0 
3 5 0 0 D A T I £ , 0 I A 3 "" 2 . 0 1 . I = 

w l 4 i " . 2 i y 4 , 0 y 
y , 8 . - 2 0 
4000 BORDE? - I ' . - - P - P E R : : 
t.; PP I N T I N V E R S E I TAB 10 " 

BONUS STAGE" " - 5 0 
4010 P R I N T A - = 12 IN* S , " L ' 
'•i- A = £SC A " I S . 3; PAPE - 2 
INK 2 = _ A 3 - i P R E S S ANN KE• 
J-02Z P P . 5 E 200 BORDER 2 =APE-
0: C L S 
4030 FOR n =23 TO 228 STEP 40 Pi_ 
OT n 16 DRAW 0 , 1 4 3 : NEXT r, 
4040 -OR r, =28 TO 140 STEP 16 
4050 GO TO 4 O 6 0 + 1 0 * ( R N D • . 5 ) 
4060 PLOT 2 8 . n DRA-J 40 .0 : P L O ' 
103, r. DRAW 4 0 , 0 PLOT 138, n C>P 
AU 4 0 , 0 GO TO 4030 
4070 PLOT 53 n DRAW 4 0 , 0 : PLOT 
1 4 8 . n . DRAW 40 .0 
408O NEXT n 
4090 P R I N T AT 2 0 , I N T ( R N D * 6 ) + 5 - 2 
. INK 6, L " 
4100 LET y =3 _ET x=1 . INK 6 
4110 FOR n =1 TO 5+RND+35 P R I N -
RT X , y , " C " : BEEP . 0 8 , 7 INKS 
$ ••" THEN GO TO 4 1 3 5 
4120 P R I N T A - X , y ; " LET ysy.+e 

I F y>23 THEN uET y = 3 
4130 NEXT n 
4135 PAPER 1 
4-140 _ET r S a P O Z N T « y * 8 - 3 21 - -
3 + 4) wET 3 BPOIMT - 4 - i t : 2 1 -
*8+4 ) . u-ET "6 =P0 INT (y *©+4 2 1 - / 
) » 8 - 4 ) 
4150 BEE© . 0 0 5 , x +y P R I N T AT , 
; PAPER 1 , " I F r5 AND r6 THE'. 
LET dy = - 1 LET c S ="A" 

4160 I F r6 AND - S THEN 1_ET dy=_ 
LET C i s - C " 

4170 I F r 6 AND NOT r 5 AND NOT f8 
THEN LET * * x + l : LET dy=0 LET c 

$ = " D " 
4180 LET y a y + d y : P R I N T AT X , y , C 5 
: I F X < > 1 9 THEN GO TO 4140 
4200 P R I N T AT x '-I; 1 " 
4210 I F ATTP ( 2 0 , y ) >6 THEN GO T 

0 4250 
4220 P R I N T A " 19 y , PAPER 1 . ' 

FLASH 1 AT 2 0 , u . INK 6 ; " D " : A T 1 
1 . 1 4 , INK 4 , " £ 5 0 " LET £=£+=C -
OR n =10 TO 30. BEEP . 0 0 5 , n . NEXT 

n: FOP n =30 TO 0 STEP - 1 BEEP 
. 0 1 , n . NEXT n 
4230 f l a s h o FOR n =0 TO 3 FOR 
W =144 TO 147 P R I N T AT 2 0 , y ; INK 

6; OMRS • BEEP . 0 1 ( W - 1 4 4 ) N 
EXT w NEXT n 

GO TO 1100 
2 0 , y " D " BEEP . 
BEEP . 3 , - 4 BEEP 

GO TO 1100 

4240 PAUSE 0 
4250 P R I N T AT 
3 BEEP . 2 . 0 
4 , - 9 BEEP . 5 , - I k 
6500 RETURN 
7000 GO TO 600 
7100 LET £=£+4 GO TO 200 
3000 PAPEP 0 INK 0 BOPDER 

| 

_ o 
3 0 I P P R I N T INK 
1 I I 

0 . - P R I N T E R " 
J 

2 .AT 1 , 1 1 F L A 3 - | 
AT 2 , 1 1 " f " ; FLASH 
FLASH 1 . AT 3 , 1 

3020 P R I N T TAB 
B a r r y F . O ' f t e i i 
3030 FOP n=0 T 
• - " ; NEXT -
3040 P R I N T 
n a r d o , y o u r 
i"S a t M r s . 
b r i c > hou s e 
ded to cos*. 

<j €. p a i n t . " 
305O P R I N T 
n t o f your 
t h i n l, b u t 
S i » P l€ . 
3050 P R I N T 

4 ; I NK 1 " © 1 9 3 4 

0 3 1 P R I N T I N ' 4 , 

An u n e m p l o y ed Leo 
on .y hope o f morn 
P r : t c h e t« o o d s r s d 
•"hi ch she has d e : : 

: t h a s p r i g h t c y b 

An e a s y j o b fo r o 
ca l i b r a one wou id 
i t ' s n o t q u i t e s o 

Y O U a v o i d 5 
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FORGET SOFTWARE 
THINK TOUCHWARE 

@ o s T r " Shop"° n 

£ £ 0 j w a \ 
j's Shapes 

\ 

M 

a / 

m j 
Stratesic Command 

i s ? • I I 

I O T H E l L O 

Othello 

Graphics Editor 

An expanding range of totally new 
Touchware is now available for Touchmaster 
(software houses thoughout the UK and 
Europe are continuously adding to it). Due to 
the enhanced concept behind both 
Touchmaster and its Touchware, they com-
bine to expand your use of the computer 
- dramatically and easily. 

Experience the expanding 
range of Touchware - Arcade Games, 
Graphics packages, early education programs, 
Synthesiser, Board Games. 

They all take on a new dimension with 
Touchmaster - some examples are shown 
above. 

But they only hint at what you 
can do when you come to write your own 
programs with Touchmaster. 

Simply Simon 

Complete and post the coupon for more 
details. Or telephone Teledata on 01-200 0200. 

Now anyone can master the home computer 

TOUCHfflASTCR 
p Touchmaster Limited, PO Box 3, 

Port Talbot, West Glamorsan SA13 1WH. 

r More details on Touchmaster and Touchware please 1 

Name_ 

Address 

I I 
j - Post Cede j 



WOOLWORTN 

available from 

Quicksilva Mall Order, P.O. Box 6, Wimborne, Dorset BA21-7PY. Tel. (0202) 891744 
S4«cM Mtn avatobt* at ^ f f ^ S ^ ^.u. , ^ V W W M H 

W H s m i t h l a S r C 2 S E 2 2 2 1 r i Z 2 E 2 E l 
and fcabint muMpt* rvtaAan and I M O M I I compctw rtom 



T 

COMMODORE 64 
Turbo load £795 each 

AGAME O F STRATEGY THAT Wl LITEST" 
YOUR MINDTOTHE LIMIT! 

The Evil Castle Lord has 
trapped the members of the 
brotherhood in his castle. 
Only you,the Grand Master, 
can rescue them, but to do 
this you must vault the 
castle walls and unlock their 
cells... 

All titles available from Quicksilva Mail Order, PO Box6,Wimborne Dorset BA217PY.Tel (0202) 891744. 



PINGO 
Battle in the ice maze with 
Pingo to destroyjh£j$m*t&e', 
Ifjoijj&Jast^nough you may 
survive! 
ZX Spectrum 48k 5.91 

• fully editable 
* synthesizericomtrrg^sfiortly 
ZX Spectrum 48k 6.9i 

Available from your software dealer 

Dealer enquiries contact telex -— 
Germany 94966preffs7r^ 
SNABRUECK, WEST GERMAN 



SOFTWARE FILE 

Chicks 
Stuart Smalley, 
Seiby, 
North Yorkshire. 

10REM < c> S T U A R T S M A L L E Y . 1 9 8 4 
2 0 S X - 0 
3 0 D I M c h i c k s x X ( B ) , c h i c k « v " / . ( 8 ) 
40M0DE 7 
S O P R O C d i f f i c u l t v 
6 0 M 0 D E 1 
7 < ) P R O C i n i t i a l i s e 
S O R E P E A T 
9 0 P R 0 C m o v e man 

t O O C O L O U R l 
1 1 O P R I N T T A B ( c o o p x X - 1 , c o o p y X - 1 ) C H R » 1 3 0 + C H R * 1 3 1 + C H R * 1 3 

2 
1 2 0 C 0 L 0 U R 3 
1 3 O P R I NT T A B < c o o p x X - 1 , c o o p y X > C H R * 1 3 3 + C H R * 1 3 4 * C H R f 1 3 5 
1 4 0 F 0 R d e l a y X - 1 TO {7-41ockX) » 3 0 » N E X T 
I S O P R O C m o v e man 
1 6 0 P R 0 C c h i c k s 
l 7 0 P R 0 C m o v e man 
1 8 0 U N T I L F A L S E 

l O O O D E F P R O C m o v e man 
1 0 1 0 X X - X X + C I N K E Y ( - 9 8 ) AND X X > 0 ) - ( I N K E Y ( - 6 7 ) AND X X < 3 9 

I > 
1 0 2 0 Y X - Y X - M I N K E Y ( - 7 3 ) AND YX>0> - ( I N K E Y ( - 1 0 5 ) AND Y X < 2 

9 ) 
1 0 3 0 C 0 L 0 U R 1 
1 0 4 0 P R I N T T A B ( X X . Y X ) C H R * 1 2 8 
1 0 5 0 I F o l d x X O X X OR o l d y X O Y X THEN P R I N T T A B ( o l d x X , o l d 

y X ) " " 
1 0 6 0 o l d x X - X X s o l d v X - Y X 
1 0 7 0 E N D P R 0 C 
2 0 0 0 D E F P R 0 C c h i c k s 
2 0 1 O S O U N D 1 , 1 . 2 0 0 , 1 
2 0 2 0 F O R I X - 1 TO f l o c k X 
2 0 3 0 A X = * c h i c k s x X ( I X ) : B X - c h i c k s y X ( I X ) 
2 0 4 0 P R 0 C m o v e c h i c k s 
2 0 5 0 P R I N T T A B ( A X . B X ) " " 
2 0 6 0 C 0 L 0 U R 2 

2 0 7 0 P R I N T T A B ( c h i c k s x X ( I X ) , c h i c k s y X ( I X ) ) c h i c k * 
2 0 8 0 I F c h i c k s x X ( I X ) - c o o p x X AND c h i c k s y X ( I X ) - c o o p y X THE 

N P R O C c o o p e d 
2 0 9 0 N E X T 
2 1 O O E N D P R O C 
3 0 0 0 D E F P R 0 C m o v e c h i c k s 
3 0 1 0 I F X X > C h i c k s x X ( I X ) THEN c h i c k s x X ( I X ) - c h i c k s x X ( I X ) 

- I s c h i c k * - C H R * 1 2 9 E L S E I F X X - J c h i c k s x X ( I X ) THEN c h i c k s x 
X ( I X ) - c h i c k s x X ( I X ) * l i c h i c k * - C H R * 1 3 6 

3 0 2 0 I F Y X > c h i c k s y X ( I X ) THEN c h i c k s y X ( I X ) = c h i c k s y X ( I X ) 
- 1 E L S E I F Y X < c h i c k s y X ( I X ) THEN c h i c k s y X ( I X ) » c h i c k s y X ( 
I X ) + 1 

3 0 3 0 I F c h i c k s x X ( I X ) < 1 THEN c h i c k s x X ( I X ) - R N D ( 4 ) E L S E I 
F c h i c k s x X ( I X ) > 3 7 THEN c h i c k s x X ( I X ) - 3 3 + R N D ( 4 ) 

3 0 4 0 I F c h i c k s y X ( I X ) < 1 THEN c h i c k s y X ( I X ) - R N D ( 4 ) E L S E I 
F c h i c k s y X ( I X ) > 2 8 THEN c h i c k s y X ( I X ) - 2 4 + R N D ( 4 ) 

3 0 S O E N D P R O C 
4 0 0 0 D E F P R 0 C c o o p e d 
4 0 1 O i 1 o c k X = f 1 o c k X - 1 
4 0 2 0 I F f l o c k X » 0 THEN P R O C s u c c e s s : E N D P R O C E L S E FOR s o u 

n d X - 5 0 TO 1 5 0 S T E P 2 0 : S O U N D 1 , - 1 5 . s o u n d X , 1 1 SOUND 2 , - 1 5 
, s o u n d X . 1 s S O U N D 3 . — 1 5 , s o u n d X , 1 : N E X T 

4 0 3 0 F 0 R J X - I X TO f l o c k X 
4 0 4 0 c h i c k s x X ( J X ) - c h 1 c k s x X ( J X + 1 ) 
4 0 5 0 c h 1 c k s y X ( J X ) " c h i c k s y X < J X + 1 ) 
4 0 6 0 N E X T 
4 0 7 0 I X = » J X 

away from the man but the man has moves at 
three times their speed. 

The game can be speeded up by changing 
the multipland on line 140 or even by deleting 
the whole line. 

4 0 B O E N D P R O C 
5 0 0 0 D E F P R 0 C » u c c e s s 
5 0 1 O t i m e X - T I H E D I V l O O 
5 0 2 0 s c o r e X - 2 5 « d i f f i c u l t y X - t i meX 
5 0 3 0 d i f f i c u l t v X - d i f f i c u l t y X + 1 
5 0 4 0 I F d i f • i c u l t y X > 7 THEN d i f i i c u l t y X - 7 
S O S O C L S 
5 0 6 0 P R I N T T A B ( 5 . 8 ) " C O N G R A T U L A T I O N S ! ! " 
5 0 7 0 P R I N T T A B ( 0 , 1 2 ) " Y o u c a p t u r e d a l l t h e c h i c k s " 
5 0 8 0 I F » c o r e X > 0 THEN P R I N T " i n " i t i m e X i " s e c o n d s " E L S E 
P R I N T " B u t t o o k t o o l o n g ! " 
5 0 9 0 P R I N T ' * " Y o u s c o r e d " i s c o r e X 
5 1 0 0 f l o c k X - d i f f i c u l t y X 
5 1 1 0 I F s c o r e X > S X THEN S X - s c o r e X i P R I N T ' " Y o u h a v e t h e 

h i q h e s t s c o r e ! " 
5 1 2 0 P R 0 C f a n f a r e 
5 1 3 0 P R 0 C i n i t i a l i s e 
5 1 4 0 P R I N T P R E S S < s p a c e > C O N T I N U E " 
5 1 5 0 R E P E A T U N T I L I N K E Y ( - 9 9 ) 
S 1 6 0 C L S 
5 1 7 0 E N D P R Q C 
6 0 0 0 D E F P R 0 C d i f f i c u 1 1 y 
6 0 1 0 F 0 R I X - 0 TO 9 
6 0 2 0 F 0 R J X - 0 TO 3 9 S T E P 2 
& 0 3 0 P R I N T T A B ( J X , I X ) C H R * ( 1 2 8 • R N D ( 7 ) ) ^ H R * 1 5 7 
6 0 4 O N E X T 
6 0 5 0 S 0 U N D 1 , - 1 5 , I X » 1 0 , 1 
6 0 6 0 N E X T 
6 0 7 0 P R I N T T A B ( 1 3 , 2 ) C H R * 1 3 2 + C H R * 1 5 7 + C H R * 1 4 1 + C H R * 1 3 5 + " C H 

I C K S " 
6 0 8 0 P R I N T T A B ( 1 3 , 3 ) C H R * 1 3 2 + C H R * 1 5 7 + C H R * 1 4 1 + C H R * I 3 5 * " C H 

I C K S " 
6 0 9 0 P R I N T T A B ( 5 . 6 ) C H R * 1 3 4 + C H R * 1 5 7 + C H R * 1 3 2 + " ( C ) S T U A R T 

S M A L L E Y , 1 9 8 4 " 
6 1 0 0 P R I N T T A B ( 0 , 1 1 ) " A l l t h e b a b v c h i c k s h a v e e s c a p e d a 

n d y o u r j o b i s t o r e t u r n t h e m t o t h e c o o p . " 
6 1 1 O P R I N T " ' T o d o t h i s y o u c o n t r o l a man w h o m o v e s b y 
p r e s s i n q i — " 
6 1 2 0 P R I N T " " : - U P / ' - D O W N ' Z ' - L E F T * X ' - R I G H T " 
6 1 3 0 P R I N T " " T h e c h i c k s a l w a y s m o v e a w a y f r o m y o u . " 
6 1 4 0 P R I N T * " P R E S S K E Y S 1 - 5 FOR L E V E L OF D I F F I C U L T Y " 
6 1 S O R E P E A T A * - G E T * : U N T I L I N S T R ( " 1 2 3 4 5 " , A * ) 
6 1 6 0 d i f f i c u l t y X - V A L ( A * ) • 2 
6 1 7 0 E N D P R 0 C 
7 0 0 0 D E F P R 0 C f a n f a r e 
7 0 1 O F O R I X - 1 TO 3 
7 0 2 0 F 0 R s o u n d X - 1 0 TO 1 5 0 S T E P 1 5 
7 0 3 0 S O U N D 8 . 2 0 1 . - 1 5 , s o u n d X , 1 
7 0 4 0 S 0 U N D 8 . 2 0 2 , — 1 5 , s o u n d X , 1 
7 0 5 0 S 0 U N D 1 . 2 0 3 1 - 1 5 , s o u n d X , 1 
7 0 6 0 N E X T 
7 0 7 0 N E X T 
7 0 8 0 F 0 R s o u n d X - I S O TO 1 0 S T E P - 1 5 
7 0 9 0 S 0 U N D 8.201 , - 1 5 , s o u n d X . 1 
7 1 O O S O U N D 8 . 2 0 2 . - 1 5 , s o u n d X , 1 

. 1 OSOUND 8 . 2 0 3 , - 1 5 , s o u n d " / . , 1 
7 1 2 0 N E X T 
7 1 3 0 E N D P R 0 C 
B O O O D E F P R O C i n i t i a l i s e 
8 0 1 O F O R I X - 1 TO 8 
8 0 2 0 c h i c k s x X ( I X ) - R N D ( 3 0 ) 
8 0 3 0 c h i c k s y X ( I X ) - R N D ( 3 0 ) 
8 0 4 0 N E X T 

(continued on page 183) 

(continued from page 176) 
: t h a t s e e 1 

o r i s " h e 
£ £ l.U l K.i'09 
f c o - j ' s e n o 
o i s M r s . 
dov>s. " 
3 0 7 0 G O 
5 0 3 0 I F 
9 0 R E M 
3 0 3 5 G O 
3 0 9 0 = A P E R 0 
2 1 P R I N ~ A T 

• o thwart , y o u r erf" 
p e s t i l e n t b e e s , t f i 
£ c a s > - b u b b l e s a n d •: 
h a n d i w o r n , o r . d e a r 
P r : t c h e t w o o d ' . s w i n 

5UB 9500 
I N K E Y $ 
P r e s s any 
TO 3 0 2 0 

I N K 
n , i . 

n 
3 1 0 0 P R I N T A T 

l ady o f f e r s 
r e a n d £ 5 : f 
*r z zracK . ' 
3 1 1 0 P R I N T " 

e a r n e d a t 
r e a c h i n g 

3 1 2 0 P R I N T 

6 , l ; 
£ 1 
y o u 

E:< t 
t h e 
t h e 

T H E N G O T O 3 0 
* e y . 

0 : F O R n = 6 T O 
P A P E R 0 ; " 

" : N E X T 

T h e K i n d O l d 
f o r e a c h s q u a 
m a n a g e t o c o » 

« 
r = c a s h c a n o e 
b o n u s s t a g e b y 
g o l d p a i n t p o t 

C o l l e c t i n g p a m * , 

r e p l e n i s h u o u r 
t h e ? 3 a e b u t b e " 
t h e s u p p - . y i s l i t t i 

F i n g e r s r e a d y 
T A B 1 7 ; " 3 - U c 

F O R n = U 5 = 

- D 

N E X T r. 

p o t s J i l l 
s h d u r i n g 
h r i f l y , 
t e d . " 
3 1 3 0 P R I N T 
L E F T A - R I G H T 
OUN" 
3140 GO SUB 5500 
3500 R E S T O R E 9 e 3 . 
T O U 5 P - , n " 
351Q R E A D S POKE n , S 
3520 P A U S E 0 R U N 
9000 DfiTfl 9 6 , 1 7 6 , 1 1 2 , 1 9 1 , 1 2 7 , 1 7 6 
112,160 

9 0 1 0 D A T A 1 7 0 , 3 5 - 1 , 1 2 6 , 2 4 , £ .S , S 
9 0 2 0 D A T A 5 , 1 4 . 1 3 , ~ 2 , —3 . 1 4 . 1 3 c 
9 0 3 0 D A T R 2 4 . S . S . S , 1 2 6 , - 1 1 7 0 , 3 5 
9 0 4 0 D A T A 1 2 7 , £ £ , 0 , - 9 . S . 5 , 0 
9 0 5 0 D A T P 3 6 . 2 - 1 2 1 9 . - 1 , 1 9 3 . 1 2 6 5 
6 • 1 6 9 
9 0 6 C D P T - 3 2 . 3 2 3 7 , 2 . 3 2 , 3 2 3 ~ £ 
9 0 7 0 D A T R - 1 1 2 7 , 9 7 . S , S , 1 2 7 , S . 9 7 
9 0 3 0 D A T A - 1 , - 2 • 1 3 4 , S , S , - 2 , S . 1 3 4 
9 0 9 0 D A T A 9 7 . S £ , £ . S . S 1 2 7 , - 1 

9 1 0 0 DP" ' " * 1 3 4 - S £ . £ £ . S , - 2 . - 1 
9 1 1 0 D A T A 6 0 , 6 5 1 2 6 . 7 0 , 9 0 , 7 0 . 5 c 
126 
9 1 2 0 D A T A 9 6 , 6 0 , 1 6 3 . 3 6 . 3 2 , 1 3 6 1 4 
3 . 3 5 , £ 
9 1 4 0 D A T A 6 , 1 3 . 1 4 , - 3 . - 2 , 1 3 . 1 4 . 3 
9 5 0 0 F L A S H 1 I N K 7 P R I N T A T 0 . 

r 
F L A S H l ; A T 0 . 0 . P A P E P 0 

F O R n = 1 
" . A T n , 3 1 

"0 2 1 P R I N T A T n . ; 
I " : N E X T r. F L A S H 

0 
9 5 1 0 I F I N K E Y S " " T H E N G O T O 5 5 
10 
5 5 2 0 FOR. n = 2 2 7 2 1 T O 2 3 2 3 1 : I P r. / 
3 2 < > I N T ( n / 3 2 ) A N D ( n + l ) / 3 2 < I N T 

( r . + l ) 3 2 ) T H E N P O K E r, , 1 3 5 B E E 
P . 0 0 1 . 3 0 P O K E n . 5 
9 5 3 0 I F I N K E V $ : > " " T r t E f i R E T U R N 

P E M D i s r . i s s i n s t r u c t i o n s b y 
p r e s s i n g a n y 

9 5 4 0 N E X T r. 
9 5 5 0 R E T U R N 

CHICKS IS FOR a model B B B C computer and 
involves directing a man about the screen by 
the use of the Z , X — left, right — a n d , : ; / for 
up, down. The idea is to herd a flock o f chicks 
into a chicken coop. The chicks always move 0 0 3 
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We're as enthusiastic 
about computers as you are. 

If you use computers at work or at home, Practical Computing magazine is 
essential reading. Every month it takes a long hard look at the most important issues 
in computing. It's informative, very useful and immensely readable. 

It reviews both hardware and software, discusses the latest 
innovations and helps you get the most out of all the popular computers. 

Its always entertaining, never dull. And it's at your newsagent now. 

o^TTTYT" 
«r\J Cf« I • u 

f p f 
»J 
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SOFTWARE FILE. 
(continued from page 181) 
8050VDU23,128 
8060VDU23,129 
8070VDU23.130 
8080VDU23,131 
B090VDU23,132 
8100VDU23,133 
8110VDU23,134 
8120VDU23,135 
B130VDU23, 136 

,24 ,60 ,24 ,60 ,126 ,219 ,24 ,54 
, 5 6 , 1 2 0 , 2 4 , 1 4 , 3 1 , 3 1 , 1 4 , 1 7 
, 0 , 0 , 0 , 0 , 1 , 3 , 7 , 1 5 
,16 ,56 ,124 ,254 ,255 ,255 ,255 ,255 
, 0 , 0 , 0 , 0 , 0 , 1 2 8 , 1 9 2 , 2 2 4 
, 7 , 7 , 7 , 7 , 7 , 7 , 7 , 7 
,255,255,199,131,131,131,131,131 
,192,192,192,192,192,192,192,192 
,28 ,30 ,24 ,112 ,248 ,248 ,112 ,144 

8140VDU23|8202;0:O;O; 
8150ENVEL0PE 1 , 1 , 5 , 5 , - 1 0 , 3 0 , 3 0 , 3 0 , 5 0 , 0 , 0 , 1 , 1 0 0 , 1 0 0 
8160* l o c kX-d i f f i c u l t yX 
8170chic k*-CHR*129 
8180oldx7.-10:oldy7.-10 
8190XX-10I YV.-10 
8200c oop xX-RND< 20 > +10 x c oopvX-RND <15)+10 
8210TIME-0 
8220ENDPR0C 

1 
2 
3 
4 
5 
7 
3 

10 
11 
1 2 
1 3 

1 5 
1 4 
1 5 
16 
1 7 
18 
1 9 
20 
2 1 22 
2 3 
2 4 
2 5 
26 
27 
2 9 
4 0 
5 1 
5 2 
5 3 
5 4 
5 5 

-PI) 
5g 
5 7 
5 3 
5 9 
3 0 
5 1 
5 2 
6 3 
7 0 
71 

L E T H L = 0 
L E T L E = 1 0 
L E T L = 1 
L E T S C O R E = 0 
L E T B A L L S = 7 
G O S U E 9 0 0 0 
G O T O 1 0 0 0 
PRST 

LET ft=7 
F O R N=9 T O 4 2 
F O R F = 0 T O 1 2 0 + 3 Q R 

132 P R I N T A" 
K -JfiT 2 1 . 0 

1 0 , 2 0 , 

N / 1 6 > ) -

PLOT '! +10 . F 
NEXT r 
NEXT N 
- O R ==0 T O 17 
FOR N = S 3 - 0 63 
PLOT N,F 
NEXT N 
NEXT F 
FOR N a0 T O 19 
PLOT N,0 
N E X T N 
SLOU 
wET Z = INT 1 R N D + 3 ) + 2 5 
- E T L> =9 
P E T -.'PN 
FftST 
POP - = 0 T-: 63 
PLOT F,0 
NEXT F 
"OP N =0 T O 33 
FOP - = 0 T O '22-»20*SIN (N 32 
i -30 
P^O" -iris F 
'.EXT F 
NEV" N 
_ E"1" U = 13 
_ E X Z a l N T R N D t S ) + 2 3 
U N R O O T 3 2 . I 2 
5LOw 
RETURN 
^ R p -r* • z 

A"-" 2 1 .0" 

R N D * 5 ) - 2 0 

0, SCORE 0000 ;p. 
t . ftT 0 , 1 0 - L . E ' J 

SCORE ftT 0.13;L:ftT 
J" i T O 7-EftLL 3 

ftT U + l 
"; ftT u 

" . F T T 2 0 , 0 

74 
75 

50-F 
76 

78 
79 
SO 
31 

100 
1 0 1 
102 

FOP N=0 T C (RND*7 
PRINT ftT N . S . F "g- ftT 21-:. . 

N E X T N 

_ E - V = 1 3 
1 = 1 NT • RNC -9-c i +21 

= E - o P u 

P R I N T ft" 

1 0 3 
1 0 4 
- 1 
1 0 5 
106 
1 0 " * 
1 0 3 
1 ° 

. " 1 4 
1 0 9 
110 

I 

POP ~=10 TC 20 3TEP 2 
= - .=21 ! R r i : ^ i 0 . - 3 ? t e p 

= ftT N F. • M l • 
NEXT N 
'.= • - F 
= = : • - ft* 12 .'•fc1:CH4g' - -

.4 r 1 " 8 0 , 1 4 ; " ftT £ 

=12 
r E T 
RETURN 

133 FOP F = 11 TO 21 
134 P R I N T AT F.22; 
135 N E X T F 

1 136 LET u=6 
137 LET Z = I N 
136 SL0U 
139 RETURN 
599 3T0P 

1 0 0 0 G O S U B L E 
1 0 1 0 P R I N T ftT 
S T L E B f t L L S r 

< 3 T R $ S C O R E 
0,25. ( ("BHB_ 
R N D B A L L S > 7 

1 0 1 1 P R I N T AT .J Z;" 

1 0 I S O R I N T P T 
- J V ft* 2 1 . 0 

1020 P R I N T PT 2 0." A N G L E OF E L E U 
ftTION ? ' 
1030 I N P U T E 
1 0 3 3 P R I N ^ ftT I ? . 3 , J T R N D E 
>45 ) + I JWT -•••: E 45) 15.0 

• ' ftNC 5 =i5) tl" " 3ND E =4 
5) 
1037 IF E 30 OS E 
030 
1040 P R I N T AT 2 0 
ON B A L L ? " 
1050 INPUT 3 
1060 P R I N T AT 
" SPEED = "- S, ' 

1070 PR INT ftT <V 0; " P R E S S ""F 
1030 IF I N K E Y $ < ; " F " T H E M G O T : 10 
30 
1090 FOP F =0 T O i 
1100 P R I N T AT F O 
1200 NEXT -
1210 LET y = S * C 0 3 (PI-tE/lSO) 
1220 LET • =3*51". (PZ- • E. 130 
1230 POP ==0 TO Y/16 
1240 L E T O = . 0 1 r > Y * F - 1 6 * F » F 
1250 IF X *P >5700 T H E N G0~ 0 1400 
1260 IF 0*3 40 " H E N GOTO 1320 
1270 P L C " .01-•*F' »3 . 0+2 
1230 L E * IsPEE* -PEEr- 1 6 3 9 3 + 2 5 6 + 
PEEK 16399 
1300 IF C o 0 T M E N GOTO 1400 
1310 U N P L O T '.01+X-F T6,0*2 
1320 NEXT c 

1400 _ET BALLS=6ftLL3-l 
1402 IF X - F 3700 THE'. SOTO 1410 
1405 IF 0 - 3 - 4 0 " H E N JNPLOT .01-
X * F ) t 6 , 0 + 2 
1420 IF C«3 0= :=9 T M E N LET LE=L 
E + 30 
1430 IF 
U . Z • 
U+2 
U + l 

Cas t l e s of Ca rma in 
John Wood, 
Wednesbury, 
West Midlands. <33^3? idmr'-'^r • 

T H I S IS A P R O G R A M for the 1 6 K Z X - 8 1 called 
the Castles o f Carmain. A l l the castles must be 
destroyed by t yp ing in the angle o f elevation, 
fo l lowed by the velocity o f the cannon ball. 

T h e castles appear randomly on each game 
but are always possible to h i t . T h e cave is also 

I drawn randomly. 

10 T H E N GOTO 1 

3 P E E D O F CftNN 

2 0 : "ELE'JATIONs" ; 5 

1460 
2000 
RE 
2009 
= LE' 
HI 

2 0 1 0 
2020 
2030 
2 0 4 0 
2050 
3000 
3010 
3020 
3030 
3040 

£ . p 
3050 

. r 
3060 

GOTO 1000 
IF S C O P E -tl T n S N L E " H I = 3 C 0 

P R I N T A T £ 0; "NO CftNNONBfii-L 
=T 3 T O RE-_ftY" "Ml SCOPE= 

IF INr.E »= T H E N GOTO 2 0 1 0 
IF I N K E Y $ = R" T H E N GOTO 2 
3" OP 
S A U E 'CA5TLEB" 
P U N 
C _ 3 
F O R P=0 T O 21 
P R I N T " A S F ; " U E L L D O N E " 
N E X T F 
P R I N T AT 0 .20; " % | / AT 1.2 
• M .-AT 2 20 "•••"•ftT 3,20 

P R I N T P - IS AT 19 
• • AT 20 0 "•••••;«- 21,0 

P R I N T P " 11 0 
.SCORE = S C O P 

E ' 
3070 
P E 
3030 

Ml = " , 
I c 3C0RE M I T H E N LET i I = S C C 

P R I N T M 
PP. I N T 

C = C OP . *5 THEN 
: . 

PT U . Z . " 
ftT U+2 .Z 

> P I N T A T 

; A T 
ST 

AT U + 3 Z 
1440 I P : =5 OR : = 5 THE:. V-E"1" _ = _ -

1 4 4 1 I F : = : OP : = 9 T H E ' . L E T 3 O O P 
E =SCOPE -25 5 
1442 I F LE = 150 THEN 3 C - 0 3000 
1 4 - 4 3 5 - H E N G O T O 2 0 0 0 
1445 Z~ C f AnD C 9 THEN GOTO 
1010 

5 0 0 0 CLS 
= 0 1 0 P R I N T A~ 
F C A R M E I N " 
C A N N O N Y O U 
H E C F T S ' L E S 
T Y OF C H R M E I -
G L E O F T H E 
E E D OF - H E 
C A S T L E S 

: I F F E R E N T 
5 I T U I L U 

" 0 H IT - H E « 
" I O N M _ . S " 

•JOT E X C E E D I N 
O S S I B L E T O 
ME S C R E E N A T 
I T A C A S T L E 
N T . " 
3320 PRINT FT" 

0 0 " T l E C A S T L E S : 
U5 ING OUR " R U S T 
MwST DE3TP0 ftLL " 
SURROUNDING THE C I 
= I RST ENTER " H E ftr. 
CANNON,THEN THE SP 
B A L L . Ai-THOUG-4 THE 
APPEPP It: SL IGrtT_ 
P O S I T I O N S EACH GAM 
ALWAYS SE P O S S I B L E 
THE ANGLE OF ELEUA 
BE GREATER THAN 10 

C-30 D E G R E E S . I - I S P 
SHOOT A BALL OFF T 
A H IGH ANGLE AND r» 
ON THE B A L L S DESCE 

1445 FOR 
14 47 NEX" 
1450 C L S 

= 0 50 
9030 IF INKE = 
T C 9O30 
9040 CLS 
9 0 5 0 PET.-- • 

2 1 , 7 . " P R E S S N E U L I N 

C HR $ 113 THE:. GC 

Subhunt 
Mark Stewart, 
Balerno, 
Edinburgh. L 

• m s 

S U B H U N T IS W R I T T E N in machine code and it 
runs on the Oric-1 or Atmos 16K or 48K . T h e 

Atmos version has no sound. 
T h e first program enables you to type in the 

code — program 2. Program 3 is the Basic 
control ler program. 

You have to guide a f rogman through 
enemy waters to plant mines on the hul ls o f 
ships. T h e enemy has laid mines wh ich you 

have to avoid and have f i l led the waters w i t h 
mutant jel lyf ish and cloned sharks. Use A for 
up, Z for down and spacc bar to plant a mine. 

•18K owners must add: 
4 POKE 8960,76:DC>KE 8961, * A300 

I can supply it on cassette for £3. Send a 
cheque to M a r k Stewart, 12 Whi tc lca Road. 

Program 1. 
•?.BZ 

\ i m s 
-'> INPUT "ENTER START ADDRESS " 
30 PRINT-ENTER 'STOP' TO END." 
40 PRINT 
50 PRINTHEX*(ST)«".?".»INPUTA* 
SS 1FA»-"STOP"THENSTOf ) 
60 V-VAL<At)»POTEST.V 
70 STs-ST * I 
80 (50T 050 

Program 2. 

: ST 

• 2B0v 
•2B06 
•2BI0 
• 2818 
•2&20 
•2828 
•2830 
•2838 
•2B40 
• 2 B 4 8 
• 2B30 

lt2C»i 
• 20. 
• 20. 
•20, 
•02, 
•F4. 
• 2C. 
•BC, 
•38, 
• 07 , 
•20, 
•F8, 

•OO. 
•A8. 
• 16. 
•60. 
•2T , 
•D8, 
•FO, 
•20, 
•FO. 
•2A, 

•>V> 
•A4 
• 2F 
• 2B 
•84 
•FO 
• 47 
•CF 
•Ol 
•AO 
• 2A 
•20 

.•CA, 
•EA. 

,»EA. 
•60. 
itFO, 
, •76. 
, •48, 
.•SC. 
, • 6 0 , 
.•2F. 
.•CA, 
• •FD, 

• 20. 
• 20. 
• 20. 
• F C . 
•Ol . 
• 4T, 
•SS, 
•AO, 
•A9, 
•60. 
• 20, 
• 34, 

•OO 
•OO 
•CS 
•F4 
•60 
•E2 
• OS 
•00 
•AA 
• 61 
•FO 
•60 

. •A5.*€A 

. • A O . S E A 

.•32.«EA 
•A0 . *00 
, •20.*1B 
,*CA,«2A 
,»7D.»F7 
.•02.MC9 
. •OO.aOO 
. • 4 8 . • £ 1 
. •34 ,920 
,«EA.«20 

•28S0 
• 2860 
• 2 8 6 8 
•2B70 
•2878 
• 2 8 0 0 
• 2808 
•2890 
• 28VU 
•2BA0 
• 2DA8 
•2BB0 

•34 .92B, 
• 0 6 . « 3 7 , 
N80.C63, 
M7C,*B4, 
• 6 4 . • 8 E , 
«47.«63. 
HBA.*F1. 
•VD.«02. 
•A0.V24. 
•AO.COS. 

«86.«09, 

• 60, 
•2F. 
• 76. 
•68. 
•OS. 
W 4 , 
•6ft, 
• BE, 
• 4A, 
• 78. 
• 74, 
•FA, 

•08 .B92. 
•E0.S02, 
•7A.«32. 
•4F.»DC, 
• S S . * 9 I , 
•8S.«9A, 
•00.«E2, 
•OB.•CC, 
•06.S69. 
•76 .<80 , 
•04 .«80 
• 3 8 . • 7 4 , 

•3F 
• D2 
•78 
•94 

•S2 
• 38 
• BB 
• 2C 
•se 
•87 
•44 

, « E 3 , « 3 A 
•7F.«0C 
, • 77. *E7 
,«99.»6i. 
,*3A.«4A 
,«6B,atO 
,«93.»F9 
,«8B.«30 
,«92.»77 
,»S8.«69 
.•?8.«96 
••91.«0? 

(continued on next page) 
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SOFTWARE FILE 
(continued from previous page) 
•2B88 »A0. 
• 2 8 C O « 7 2 , 
• 2BCO » C 9 , 
• 2 B D O » 6 0 . 
• 2 B 0 8 » 2 3 . 
• 20€O "in. 
•28ce »•»/.. 
• 2 8 F 0 « 7 S . 
• 2 B F O A O O , 
• 2COO •V. 
•2C06 «A|. 
•2CIO »7I. 
•2CI8 "63. 
• 2C20 «65, 
• ZC20 BEl, 
•2C30 *64, 
8 2C38 849, 
• 2C40 *A2. 
B7C40 -42. 
B2CSO «6t. 
8 7C56 BE5. 
• 2C60 «F7. 
• 2 C 6 8 » 4 4 . 
• 2 C 7 0 « F I . 
• 2 C 7 8 « D F • 
•2COO "64. 
• 2C8U 'W . 
• 2 C 9 O B O A . 
B 2 C 9 8 • < • £ . 
B2CAO «E7. 
B7CA8 BOA. 
B2CK" «et. 
•iobo bda, 
• :cc«. BF I . 
•ZCCB 4 17. 
•» 'ccx« BI<C. 
B?CDO 4CFC. 
•rceo *2i. 
• X I " 4.(0. 
•TCFO " J * . 
• 2C» 8 4 - 4 , 
•2TX-O 4 A 7 . 
»:ooe «AU, 
B 2 D I O B 9 D . 
».-oie "is. 
B 7 0 7 0 »OF . 
4 . ' 0 2 0 8 D 3 , 
• 2 0 > »4T . 
4.ori' «oo. 
•204* »38. 
A J D 4 0 4 I E 
•7oso •.'•5 
B . ' D 3 8 B ? B 
• rooo a 2 8 

4 / T 
4.-070 bb? 
«.T>70 BDE 
•«O<*» 46 * • , IQ 
•a* -
•.'lifd «t>f>, 

8 . ( 1 * 8 4 0 1 
8 2 0 8 O BPB 
•208a "49 
•:oo> 
• OCfe «HE> 
• : I T - « F . 
B.-ODM • " 
• 70< o 0 2 0 
B 2 D E 0 8 9 9 
• 2 D F 0 « 3 2 
• 7 O F 0 B D 6 

•CB.ttOB. 
#02,#D6. 
•60.890, 
•3?.«OE. 
4(19, B~ ? , 
•09.803. 
»7f ,B7f . 

BF7,#2F. 
•51,«2E, 
• 0 6 . « B F . 
•1C.BF0. 
*BE.«D2. 
•F6.IS4, 
,B3E,aS0. 
.BFO.BBD. 
.B02.BCO. 
,BD3.BAO, 
.878.BD6. 
.B4F.8F4, 
.BFA.B7I. 
,BFF,B1F, 
.•24.8D6. 
.•06.VIC, 
.4Bp.»t<4. 
. 86E.BI.I , 
.BilA.BBl . 
, 8 7 4 . B06. 
.B02.B2A, 
.•7B.»9t. 
. 8 8 4 . 8 F 9 . 
.BSA.BE'*. 
,8 I E . 8 6 0 . 
. 854 . B5F , 
.B9A.8IF. 
.BLC.BSD. 
.•as.*ID. 
,»AI.BSO. 
.•66.W60. 
,B62,#C7, 
.B99.BC4. 
,»9F.BSD. 
.B9C.B4D. 
,802.866. 
.B27.BA2. 
.B1A.BAB. 
.•64. #• 6. 
.816.BBD. 
.•00.461. 
.865.Bit. 
.•«>9.#OF, 
.•|F.B4D, 
,8F5,BBD, 
.#2i.,84F . 
.•C7,«r>, 
.873,«BC. 
.B3D.B'>F. 
,B;B.«6~, 
.•too. 
.» • • .H" 
. 4f.:. HDI 
. . Bilf 
, 40 : . BD>"» 
. » 3 F . « F -
.022,MM 
. B34. HOE 
.8B6.B04 

.•BD.»OA 
,BA3.BD7 
.89D.BOO 
,BA2,»2 6 

• 29. 
• DD. 
• F O . 
• O B . 
•ze. 
•04. 
• O A . 
•OE. 
•VB. 
• 98. 
• 99. 
• 1 1 . 
• O B . 
•56. 
• E 3 , 
• 2 7 , 
020, 
• 7 3 . 
• 3 8 . 
• 3 A . 

, • B S . 
,•00. 
. • 0 5 . 
I • O B . 
. • 0 2 . 
. • 4 0 . 
, B7F , 
.•DC.. 
. • D h . 
. • D F . 
.•OO. 
. • 9 S . 
. • 7 1 . 
. • C 4 . 
. • 9 3 . 
, 4 1 - 6 . 
. • 5 7 . 
, # C 9 . 
. • 3 5 . 
. # o D . 
. • 2 4 . 
. 4 0 8 . 
.•r-5. 
. • 9 0 . 
. • 9 9 . 
. • 4 4 . 

. MC 7. 

. 0 7 

.•IF . 

. " 9 6 , 

.•frf 

. 0 3 5 

. 4. -A 

.•El 

. • 5 0 

. H7F j 

. • l« 

. • 9 5 : 

. • 3 9 

. • 6 A 

. • 3 9 

. • O C 
. • 5 1 

• 4A. 
• 37 . 
• 78. 
U S . 
• 7 8 . 
• 20. 
• A D . 
•OU. 
•CF. 
4 E 3 . 
•6C. 
• 3 0 . 
• 4 0 . 
• C 5 . 

. • 4 A . 

.•CF, 

. • 3 1 1 . 

.•OB. 

. • 5 3 . 

. • A D . 

.•05. 

.•BB. 

. • 8 3 . 

.•52. 

. • 5 3 , 

.•or-. 

. • D 6 . 

. 49F . 

. • 5 3 . 

. • 1 7 . 

. •F t . . 

. • 4 7 . 

.•ee. 

.•21. 

.•F5. 

.•29. 

. • 3 7 . 

. • I ' D . 

.450. 

. • 4 8 . 

. • / 8 , 

. • 7 4 . 
. • A £ , 
. • 0 7 . 
. •E3 . 
. • 5 3 . 
. BAI , 

. B 6 9 . 

. B t b , 

.B70. 
, BF»F , 
. B3A, 
• 447« 
. B5T. 
. B | 9 . 
. BC>. 
.B4A, 

.•CS, 

. H E . 

.B » 0 . 

.•oe 

.BE 
,a(. I 
. 4r>6 

B / N 
. • 7 0 
. • A 3 
. B F 4 
.B6O 

•SO.B6I, 
•2F.«3A. 
B33,«77. 
•45,0AO, 
•F2.«BC. 
• 02 < •1.1.. 
•9F . «2r., 
•/>7.»BO, 
•OE.«F1, 
•D8.«25. 
•Afl,•FC, 
•4B.#70. 
•24,MP, 
•14.»71. 
B90.B3C. 
• 43, NlID, 
•C2.V22. 
•A0,«F0. 
,«07.»C8. 
,«D9.«22. 
,972,00s, 
,«8C.«B7. 
.•9S.WB5. 
,440.433. 
.•96.»2E. 

.•99.#AC. 
,•51 .416. 
,»7l.»U9. 
,B20.BU6. 
.BEA,BSE . 
• BE1,B1B. 
.406.N24. 
.BA3.BF4. 
.•21.BOS. 
.B9B.BB0. 
,BA4.«30. 
.•99.024. 
.•DE .BFO. 
.•'/£. aar. 
. B9C . B09 . 
,#64,®07, 
.BOI.451. 
.•flD.«2F. 
.BI7.BFO. 
.B0C.BFO. 
.BO0.BD2. 
• •6 > 4 . 
.•0J.*7F. 
.B4 7.B9C. 
.BA3.BA0 
.BE 3.BE 7 
,B0A.«B4 
.451.•9D 
. BC2.•20 

.•»» .«L<6 

. B B O . B O ; 

.BA9.a04 

. B..» . B I O 

.BFO.BAI 

.4. .3, BFA 

.«4».«2I 

. •C9,Bt>4 

.B6A.B6 

. BC* , B21J 

.BCS.BEA 

.Bl(i.B<-0 

.•10. AOF. 

.•89.B40 

.•OC,«75 

.•OB.*f4 

.•43.449 

•AS 
• D L 
•9A 
• I'D 
• M l 
•06 
• DF 
• 8 3 
M S 
• 06 
•Dl 
• DE 
•22 
•06 
•03 
• {ID 
• 6 7 
• E C 
,#60 
, « D 8 
. • 4 6 
.•CI 
.•EA 
. • F F 
. •C.F 
. • E C 
. • 6 3 
.466 
.•61 
, B B A 
. • S F 
. B B 2 
.•62 
. B 9 3 
. « E 6 
.•74 
.•40 
. 4 8 / ' 
.•AI 
. • C C 
.•Ar, 
.•'.'I 
. • 9 A 

.BIO 

.•05 

.•Co 
. • S O 
.BCI 
. • I D 
. • C I 
.444 
.BCF 
. B6E 
. BDV 
. B 79 
.B5<-
.am. 
. B; 9 
. B I O 

.BOD 

. Bff. 

.act 

.BlC 
.B6< . 
. BMC 
. B I O 
.•55 
.•00 
. • 4 1 
. B9* 

•2EOO •IO, 
•2£00 B60, 
•2E10 B75, 
•2EI8 «I3. 
•2C20 • 7 8 . 
•2E28 «FC. 
•TtiO BD6. 
•21:38 «,M . 
•2E40 «32. 
•2F40 «D3. 
•2F50 B4D. 
•2F3e 43J!. 
•2E60 4A7. 
•2E68 «33. 
•2C70 »S7. 
•2£78 •09, 
•7E90 a IX . 
• 2C08 •!)«. 
•2E90 M42. 
• 2C98 B«fl. 
•2EAO »€6. 
B2EA8 «F7. 
B78SO •48. 
• TEfla B29 , 
• 7CC0 •DB. 
B7EC0 BO? , 
•2E00 •00. 
B2E08 B9I . 
•2tC0 B42. 
•2EEO BOB. 
•2EFO BUD. 
B2EF8 BBA. 
B2FOO B73. 
B2F06 B4B. 
• 2F10 »5D. 
B2FI8 »26. 
B2F20 B5A. 
•2F28 447, 
•2F30 «7A. 
•2F38 BS3, 
• 7F40 B99. 
•2F48 BDB, 
• 7FS0 an. 
B2F50 BBS. 
• 2F60 B94, 
•2F68 *44. 
• 2F70 •PS, 
B2F78 BOS. 
B7F30 • 10, 
B7F08 BC9. 
•2F90 BOB. 
•2F98 BCO, 
•2FA0 B22. 
•2TA8 BAD, 
•2FBO »38. 
B2F08 <03, 
•2FC0 »EA. 
•2F'C8 «Ea, 
•2F OO a AC . 
•̂ FOO BA9, 
•2FEO •21, 
•2FE8 •30 
•7FFO a30 
•2FF8 «C9 
83000 BE I 
S3008 BBI 
B3010 a30 
83(>I8 B4C 
•3020 BĴ .l 
BIO28 af.U 
•3030 ah 1 
•3\>38 «U0 
•9040 B60 
B3<>48 BOf-
•30S0 B60 

•2C. 
•82. 
•EF. 
•FD. 
• 75. 
•SF. 
•03, 
•20, 
•54. 
• BA. 
• 3F. 
•OF, 
• IB. 
'16, 

•59, 
•94. 
•9B, 
•17. 
•F0. 
•50. 
•DO. 
•33. 
• ID. 
• 19. 
•AE, 
•64, 
•E2, 
•65, 
• 3D. 
• I t. 
• S B . 

. • B 9 , 
, * E 9 . 
, • 2 8 . 
,•37. 
. • S C . 
,#30. 
. B3F, 
.•53. 
.•DO. 
. • 4 A . 
, BF 7 , 
. • E S , 
.•FC. 
, • 8 0 . 
. • 7 4 . 
,«C0. 
. • 8 3 . 
, BBI , 
,•56. 
, B 4 4 , 
. • 2 4 . 
. • 6 4 . 
, B 0 8 , 
,•30, 
. » 4 C . 
. • E A , 
. B E A . 
. • 0 4 . 
. • 6 0 , 
,•30, 
. B A C , 
.•03. 
.•73 
. •30 
. • O 2 
. • C O 
.•DC 
• BAC 
. aUt 
• B02| 
, B04 
,BA9 
,Bl I 
, BCB 

•49,«14, 
•E6.B8A, 
•FO.«F6, 
•SB.SFS, 
•BD.»A3, 
•6B.*09, 
•CC.«2A, 
IB7.MF, 
•07.B4D, 
473.461, 
•C2.BF6, 
•C4.B31 
•4A.B6C, 
•BF,«F6 
B3D.B8S, 
•32.>13, 
•7A,«4D, 
•5S.«SF, 
BI6.BE7, 
•4F.S3D, 
•CE,•OB, 
•99,•SO, 
* I f'. • • '., 
•IC.078, 
•3S.MD1, 
,*78.*48, 
.•44.BOC, 
.•DE.»33, 
,4D3.•?1, 
.•30,*70 
,«39.®A7, 
.•90.»23, 
, • 3F . • BC 
.•BA.*C2 
.•42.«tl 
,B70.«« 
,BVE.«F9 
,»31,«46 
,•17,SE6 
.•0B.S7F 
.•CC.afA 
.•41,COO 
,«02,*A5 
.•53.BBD 
.•2S,«7F 
,«OD.«S7 
,BD7,B66 
.•74.BB9 

.•74.BS0 

.400.414 
• BED.B70 
.B37.B07 
,BAO.B3I 
.B02.BC9 
.BAD.BOO 
.BBC.B30 
,BEA,BEA 
.•FA.BFA 
.004.BA9 
.•91,*02 
.B03.B4C 
, <K>4 , B<i4 
.«4C.«C0 
.«30.*03 
.•20,*LI 
.•C9.M73 
.«BI.*02 
.•30.•AC 
. • I I , * 0 4 
. • L L , » 0 4 
. • C 9 . B 6 A 
, H7F.aft? 
. B 6 A . A O O 
. B 0 4 . B 6 0 
, B 0 C , B 0 4 

. • 0 2 , « 3 B , 
, » C 9 , » 7 2 , 
, B 6 0 , B A 9 , 
. 4 A I , T T A 9 , 
. • B A . 0 7 3 , 
. • I F . # 5 9 , 
. • 4 9 . « D C , 
. • 5 2 , « 0 7 , 
, B O B . > 9 6 1 
. B 4 9 . B 6 0 , 
. B 7 6 . B I 2 . 
.BBFL.BBO, 
, • 3 4 , B O O , 
. • S I , « B F , 
. • 5 7 . # 7 3 , 
• • C 6 , * 2 4 , 
, • 6 7 . # 0 8 . 
• 4<J4 . B D 3 , 
, « 0 , » 9 7 , 
. • 0 O , # A S , 
. • 4 3 , « O E , 
. • F B , « 2 9 , 
. • A F I . « 4 2 , 
. • 0 1 , » 6 F , 
, • £ 3 , 1 4 8 , 
. B F 6 . B F B , 
. •GB .BFLO, 
, • 4 1 , # 7 0 , 
. • 9 1 , « D 0 , 
. • 3 2 . C 0 9 , 
. 4 E 9 . 4 1 6 , 
. • 1 C . 4 E B . 
. • 2 1 . B 6 8 , 
, # 2 4 . B S A . 
. • 3 7 . B S E , 
. B 3 9 . 8 F I , 
. • B 4 . B F 6 , 
. • 7 C . « 5 I . 
. B C 6 . B 4 3 , 
. B C 7 . B C 9 , 
. • 1 4 , # C 0 , 
.•62.*06, 
. • F B . « 4 3 , 
. B E 2 . B 3 1 . 
. • 3 9 , » 2 2 , 
. • F 0 . B 6 4 , 
, B A A , # 3 2 , 
. B 8 0 . # 2 F , 
.B.V..BFO, 
. • C I , B I I B , 
, • 9 9 , ® 9 2 , 
. B 4 E . B B 3 
. B D 7 . B B D . 
. B A E . B D O 
, B 0 7 . B C 9 
.BEA.BFA 
, B E A . B E A 
.BEA.BEA 
. B 6 A . B 9 I 
.BCB.BUI 
.•CO.#30 
.•III .#02 
.•30.«C8 
.B4C.BCO 
,•30,•AC 
.BiO,»05 
.•C9.B73 
. B 0 4 , B 0 4 
.BEO.#02 
. • 6 0 . M A C 
.BOO. Bolt 

. aoo . a lie 

.BD4.B2F 

.•30,«4C 

.•04.«4C 

,BB4.B4B 
,«Fl,BBE 
,«3D.a4C 
.•28.B93 
,Bt B.B7B 
.•Cl.B97 
,BI D.B89 
,B9A.•FB 
,»4E.aoc 
.•DC.*5U 
1#F 4,B38 
,4D2,B4A 
,•05.#03 
.•16.*OD 
,#CD.»99 
,•31.«CF 
,BAL.BB7 
,#SC,#C4 
,400.402 
,«B6.*24 
, BSE.430 
•BBA.BC0 
,«A7,BBO 
.•DS.»€4 
.•0B.»7E 
.•03,*BS 
,*S3.»18 
.B9D.BA6 
,VS7••O" 
.•21.«or 
,BSO.B65 
.•27,•CA 
,«4F.«BD 
, S A D , a rD 
.•9A.«C2 
.•n .«9t 
.#59.«fO 
.•0B.VI9 
.#91 ,«DA 
,B24.«66 
.B37.BC4 
,BE3.439 
.•36.C2I 
.BFC.B3B 
.#40,*25 
.•4D.«82 
.•E6.»9B 
. «C0.«F6 
.B94.B43 
.B6D.B76 
,B30.*|9 
. BDfl.BI D 
.SBC.B60 
,a03.«4C 
.BAA.BOO 
. 4f A . BETA 
.BFA.BEA 
.BFA.BFA 
.•02.VC8 
.B02.BC9 
.•20.«D4 
.•C9.»73 
.BBI.BOX 
.B30.*20 
.•04,«U4 
,«4C.«C0 
.•30.»03 
.B20.BD4 
.BFO.BOS 
,ao4,ao4 
.BA9.B6C 
.ail,B04 
,BA2.BOO 
.BIA.B.'-O 
.BDO.B7F 

Program 3. 
-NRU»^X-lGOSUB3O0iF0»E1040.O:rt» EI04I - 0 | P T ) « 1 0 7 7 . O : MI • - "OOOOO" : SC » - - C O ' " X > -

I at- lWlK*! lNKOlCALLBA770tFORN-4nO(K>1040l20SlEF40l>'» E N . 2 3 I F O . E N > I . « 
7 FOKFN»7.4:KEXTilt»:i;4(K>4O.73lPl0T3H .0." W A V E i I " i M Ol "0«L . 26.HI 4 
3 rOHE773.30iMIMCH«O0«.>ift»i:6l0.!0ifl»t40041 .0 
4 II HtK I 13S76> • 30TI«N*>0»,f0960. 761 D0».| 11961. BASOO 
5 ir0CEK<«243> •'/01>CNL«ICt.8CL'0 
8 FO T1024.4: DOV.f ?. 40700 
9 CALLI350< 
l-> PCKE77S.39 
II FINS 
?0 FOAM-I 1 1 01 2l I'LOl 13«L.M.CHR*1 14) .CIB<» I0> • "LWK 0VER'«CHR» <BI :»l£XTs MA I T 30A 
30 SC»- ' - iHl»-" " 11 lOIOlSC•-SC»«OB<• ISCRN1N• L . ̂ <.1 . 
40 HI(>M1««CHF4<5CF(NIN>20>1..26)> INL *T iCESlF APER 11 INKO 
41 •ILO»2.2S.C)#<««7>«T.OFVRIO»ir I904 MMO UIEWAI I "*CHh«(17; 
5<> FOM4-lT02lfU0TI3'L.H.CH«»<IO>«C»#)4(3l «-AOOA MAN" I HLOT I 2*L .N. 2V 
OO FLOT23*1 .N. I >ll«*t 
70 I l.OT I0»C.6. •V0IJ», SCOF«ti-'tX»iFLOtlOM..8."HIC*l BCOf<Ei 'Hit 
Op HVAL I8C( I -VAC IM14>TMfNflOTOl(k> 
89 PC»EIO27.0tFO»EIO4O.OiPOKE1041.OaA»->EVB4KCV4 
9" FLOT7.L .20. "Fftf.3:; A KE1 FOF< A GAME 
91 f'L0T6*L • 13.CMR4 I IO) *OB̂ 4 IS) < I 4) • 'BCOW UP THE 5M1P3" 
97 Pi OI/.'L . 16.CF*- » > IO) (Si 'Clrt.* < I4> • 11.0W UF TME SHIPS 
93 REPEAT: S0UM01 .0.01 MAI T TOt SOUND I .500.5 
9V itKtlUEY* ""iSOUMOl .O.OlGOSUB2O0iGOT0l 
100 FC0T7«L. lO.CMlia (171 »-vOU »«AVE T»C HI SCORE' iHl ••9CftG0T089 
200 W>E« .4U700lFOKElO?4.4iOfl*E4.4f*>OOl IFOtC» <B.'43» "OTMCNL 'OlOOTO: 07 
-\>l t-l 

CLtiirAPCROiFl 019.1 .Q4B»t2>'-SMI.L LEVIES' tPLOT 10. 3.CI+.4 «4) . " I CABV" 
203 ILOT lO.S.CHft* < I > • HAROCI.-|TLOT|0.7.CHR«(-1.-.- VER\H«iD* 
:04 0£ Tl 4sFÔ .E 13563.96 
XOS IF>»«- I'TIIENFOH. 1096.01 Ot»El 1063. 13565: DO* E I 1091 , I 3565: D0fcE630. 1300 
706 IF) 4--2-THENFOKEI096.255: >D0»XU08S. 1 33o3l DOEE I 1091 . 13565:00 r 670.776. 
:»7 IF> *--3-Tlitl**0)EI096.24S:D0».El 1005. I 1060: 0t» E I 1091 . I I060l CWE630. 3SOO 
7<« RETURN 
-•OO III EC) i46000»l97«BI)-63(ICNML1U*>N 
301 FOW3- I I076H.I <IUIH 
-.10 f 0*iM«0T071 Rl ADD• • Ol I 46000>AGCID» I •••M.D|N( • TN 
T.'FI KC • TO 
550 OATA'M".63.63.63.63.63.o3.63.6* 
331 OATA-b-. 0.63. '63,63.63.6J.6*-
^3? CATA*c".0.0.63.63.63.O3.A3.63 

B3038 BAE , ®O0, *04 , BEO, B04 , BDO, B03 , S4C 
B3060 aD0.*2F,«BC.«O4,»04,»A9.*20,*9l 
B3068 B02.BC8.B9l .•02.a20.MEl .«30.BCA 
B3070BAC,#04.«04.«BI .B02.BC9.B71 ,B30 
83078 «03. »4C. ICO,B 30, BC8 • B81 . BO?. BC9 
a3080 »2I .•30,«03,*4C.«C0.»30,aeE.*00 
•3088 a04,«4C,a00,»2F .«AF.,«00. »04,«£0 
•3090 BI8.aD0.B03.B4C.4D0.B7F.BAC.B04 
•3090 B04,BA9,B20,B9I.B02.•C0,»91.#02 
•JOAO #20,#D4,B30,SEO,B8C,BOO.#o4,BAC 
B30A8 B04,»04.BB1.»02.«C9.«2I,»30.»03 
•3080 B4C.BCO.B30.aCB.abl .•02.#C9.B". I 
B30B8 •3O.B03.B4C.BC0,a30.B4C,BDO.B2F 
•30C0 •4C.«FO,»3O,*60.«EA.«8E.#OO.«O4 
B30C8 BA?,BO?,BOT,B04.BO4,B60.B60.B4B 
•30D0 #AD.B5A,•A0,*3S.•I8,BA9,878.*65 
830D8 807.BBS.B02.B9f.BO?.BE6.»03.860 
• 30E0 #EA.«38.»AD.«02.«00,«E9.«2a.»8S 
• 30CB •02.#BO,«K>2.*C6.a03.a60.*60.«0% 
•30f0 *20,•17,®F4,BAC.804,*04,#20,#D4 
•30F8 •SO.BBI.•O7.8C9.B6A.BD0.BO3.B4C 
•3IOO B46.B31,*C8,*BI.402,#C9.B6B.BDO 
•3108 •03,«4C,*46.«3I,«20.*El,»30,«70 
•3110 #€I.•30,«AC,*04,*04,«B1,D02.*C9 
•31 IB 86A,#D0,#03.84C.861,831,»C8,«BI 
•3120 #02.#C9,«6B,«D0,«03,»4C,#6I,«3I 
• 3128 •20,«D4.a30,»Ar..«04.»04.»A9.»7C 
•3130 »V1.•O2,»C0.49l,802,#20.B7C,831 
83130 BAC.D04.«04.»A9.»20.»9I.#02,»<:0 
•3140 B9I,«02,«4C,•O0.«32.»60.BAC.804 
•3140 •04,«A9.®7C.«9I.402.BC0.B91,»02 
83150 #20,#7C,«31.•AC,«04,»04,»A9.«20 
831 SB 891.#02.BC8.891.802,B4C,*00,#32 
83160 »60,«AC,a04,804,«A9,«7C.09l ,»02 
83168 »C8,89|,B02.«20.»7C.»3l,»AC.«04 
•3170 804.aA9,870.89I,802.#L8.BV1.BO? 
B317B B4C.MOO.B32.V60.BA2.BOO,B8E,*OI 
•3180 #O4,«A?,«OO.«0E.»O2,#O4.»A2.*FF 
•3i8B • n A . # r o . « o o . « F o . a o 3 . » 4 c . » o e , « 3 i 
• 3190 BAI ,«OI.•04.BC0.8FF,Bf0.B07.W 0 
•3198 801*, BO I .B04,84C.4B6.B31 .BAT.B02 
831 AO B04,«E0,*FF.BF0.a07,BE8.«8E.«0? 
•3IA0 #04,B4C,886,831,860,#A7,#04,•OC 
• 3180 •00.«04,«A2.aOA,88E,#04.IK>4.BA9 
83188 BBC.#83• IK>3.»A9,848,BBS,*02.®A2 
B3IC0 #01.B8E.B10.804.B60,#68.#C4.841 
83IC8 B0E.aE5,BCF.B99.B3C,#0F.#AC.aO4 
83100 «O4.«B0.»EA.*BI.•02,#C9.«2t,«10 
a3108 #01,M60,*4C.8F0.830.#60,VCD,C2E 
•31E0 «6I , BCO , 840 , 807 , 8A9 , •• 6. •ol>. B32 
831EB »AO,#82.•17.»C6.»E0.•BE,*CE,•24 
•31FO «01.•27,*4D.«66.»A2.«B2.«B4,»0B 
•3IFB BC9,«67.«OD.*00.»CC,»B1.#F7,»0F 
•320<> 870,BAD,831.8EA.BA2.B01.B8E.BIO 
83208 N04.BEA.«60.*15.»/3,B89,«F1,«2? 
•32IO B4D,BE4,BC9.4EI,WE7,»59.«A),(FB 
•3218 #90.#93.»5F.«B0.«A3,834.«8C.«C2 
• 3720 B9B.B09,BP 4,BE J,BA J,B8D.834.B9E 
83228 •BF.•AC.«3O.«04,BF6.#C1,#37.«02 
B 3 ? : o a9C.a2?.BlS.B99,»BC.»DI.«6C.«D0 
•3258 BLL .BF7.B09.aC4.8DI,«01.•B4,«CB 
•3240 81 0.898,803 ,BSO.828.BB6 , B2U,BO? 
83248 881 .B6S.SSF,S3r.»SB.»Se.«00.«I2 
•32SO 89F.•DC.*AA.«13,B37,#OA.8BB.8BI 
83238 •SB.SCI.BC0.826.Brt8.BDA.BD2.B9f. 
83260 B2C.B0C.BCI'.«C4.B8F .•E6.aD-.4A7 
•3268 •3F..«C4.BF0.B5D.BE4.#61 ,«SA.*A5 
83770 876,BSB.864.BCC.862.BD6.866.805 
•3278 8 0 0 . B A I . • C S , B 9 0 , B A 2 . B 3 B . a D D . * 0 0 
8320*7 807 , 8r<4 , B2S. 800 . 8DO . «67 . *7A . B9(< 
• ,in 896.852.8 . . I . • 4 C . H S C . « I 2 . « a 
• 3790 819,8BA,83ft.BA6.B40.8SF .B32.BA2 
8 ".290 BF3,BCS. 839, B29,815, BB8,DC6. B1C 
aS?AO«Au,«7D,BlA.870,a64.*lE.«2E.«38 
83.'A8 B9F , BC 1 . aBD.BCD. 84 / . BB0.B02. BDA 

a32BO Bh" e . BE 7 . 864 . BE 7 . BOD . B6B , *DF . 82S 
BT-?B8 BOO, BBI , BB I , BA9 , BA I ,B47,aC0.80F 
832CO 467 , BOB . 
B32C8 BAE,B03. 
•3200 «AD.«OB. 
•320B •At,«00, 
•32E0 *AC, *04, 
4 32E0 8 10,801 , 
• 32FO •A2,#01, 
• 32FB «0C,»C9, 
•3300 #66,#C9, 
83308 80E,»03, 
• 33IO»BB,»A9, 
• 3310 B8D.BD6. 
•3320 *20, • 17, 
•3328 »A2.»00, 
•3330»t0.«00, 
• 3330 BCO.BFO. 
•3340 #20,#33, 
• 3348 •07.BE0, 
• 33S0*A2,#01 . 
•3358 4C0.BO9, 
•3360#E0.«O2. 
83366 «65.»04. 
#3370 B4L,B32. 
•3370 820. BOO. 
• 3-30O BA9, #20, 
8 30U BOS.BA9, 
•3390«31 ,»A8, 
8 3 390 B9A.BD2. 
• 33A0 BOB.81 J, 
B33A8BB9.B38. 
• 3'BO BFC.BAS. 
B33B8 B2E.B6S. 
B33CO 8B7,B4D, 
B33CBaO0.BL 7. 
B33DO •FC.»79. 
•3308 •CC.BEC. 
•33EO #C0,#E3. 
•33E8 «F7.»CO. 
•ZZfO BCC,»C3. 
B33F8 899, 84E. 
B 3400 896 , BBI . 
B340B B8B, B7C . 
B34I0#D6,«2C. 
8.3410 896. #94. 
83420#A9.#IC. 
8342B •00.»92. 
83430 #<K).#IF . 
83438 826. BCD, 
83440 •2C,#30, 
•3440 •»9,B9 .̂, 
B?450#7B.BEE, 
834SB 895,BBC. 
B 5460 823.801 . 
• J46B BOO. BfX>. 
8 3470#03,«20, 
• 3470 BOC.BIO, 
8 3480 #35.BOO, 
83480 • 16,#86, 
83490 BEO.aSC, 
83490 BE0,*7£, 
• 34AO #71 .•OF. 
•34A0 BlC. BE A, 
B34B0 B70.«76, 
87,460 BD6.BF4 
834C0BO4.B70 
B34C8 BO I ,aoo 
83400 B04.BEC 
8.'.400 834 ,BEO 
•'34EO tt4C. 88C 
B34E6 B60.BC3 
H34F0* S8.902 
4T.-IF8 BC4.B90 

8 9 1 
B 0 4 
BO? 
• 0 4 
• 0 4 , 
•60 
•0t, 
•21 
• 4 9 , 
B 0 4 
•SA 
• BB 
• F 4 
• BF 
•DO 
•07 
• A E 
• B E , 
• A O , 
• F O , 
•FO 
• 8 3 , 
•33, 
• 23 
• BD, 
•00 
•80 
,#7C 

. • E D 

.•OB 
, • 4 3 
.•23 
. • 1 4 
,•23 
, • 8 7 
,•97 
.•OS 
, 47T 
. • 0 3 
. • F C 
. • E 4 
. • E F 
.•C5 
. • 8 2 
. • I E 
.•29 
.•OO 
,aic 
. • 4 3 
. • C D 
. • I D 
.•2C 
.•OO 
.BOO 
,818 
. • O C 
,•20 
, 8 F 3 
. • F C 
. • 4 6 
.•60 
. • F S 
. B3E 
• BB4 
. 8 4 8 
. 8 0 3 
. 8 4 0 
.BOC 
. • 3 4 
. B 9 F 
,B< A 
. B B E 

.•61,«40,#2O, 

.•CO.aOl.•DO. 
, BC9,BB 4,•FO. 
.•E0.#O4,#FO, 
. •B9,#F8,#0li, 
.•A9.B21,«99. 
.•03.B04.a60, 
.•FO,#0I,•60. 
,*IO,#07,#60, 
. 860», BA9, #39. 
.BflD.BFF.BBB, 
• #A9,#S8.BSD, 
.BA2.800.BBE. 
.#01,«04.«A2. 
,BFB,BAC.801, 
.BEM.Bdi: .BOl . 
.802.B04.aEO, 
.•02.#O4,B4C. 
,#03.#A9.«20, 
, B04,BC8,B4C, 
.BOP,BES,•18, 
.•04,«90,»02. 
.•A2,«04,«BF. 
,BA2,BOO.BBF. 
,B26.#BC.«A9. 
,BOS,#04,#60, 
,#D4,#AB,«39. 
,B04,BF 9,868, 
,847.#OE.832• 
.44E.BFB.B2F, 
,WAS,«74.«B9. 
.•4E.B7A,«47, 
,#30.#52,#3C, 
,B70,84A,BFA, 
,aBC.«2D.«B9, 
, BI9.BBA.BI 4. 
.•OA.BI3.B93. 
, B8C,#F8,#09, 
.•E2.«36.«4B. 
.•F5.#0C.#6D. 
.•3C.#2B.«20. 
,#ES.#32.B43, 
.B76.B46.8BA. 
,BSS.#C8,BD2, 
.BOC.BOO.BOO. 
.BIB.834.MOO. 
.B00.800.8D3, 
.•27.826.BID, 
. B29.B43.BDr.. 
,816,BBS.BF6, 
.•3C.«FC,«9C. 
.#00.827,#3B, 
,#09.«00,»1E, 
.H04,«C0.«C3, 
.•03,»20.«3B, 
.BOO.BIB.BOO, 
,BOO,«00.«F4, 
.Bf 3.B2F.826 
.• I A, SF'S, 810 
.830.444,B9B 
,•13,B83,B4D 
.aCB.B7A.BI I 
.B37.B51•BA6 
.B9F.BA7.BOO 
.a2B.8AE.BlO 
. B4C. 8£3 ,»34; 
. 404.BD<'.»03 
. 84l<.«04.a4C 
. BAV•. BOO . 
.BBI .B2F.BC.9 
.B7B.B6C.Blv6 
.BF3.B7D.B60 

•F6.*32 
•Ol,*60 
BOI,B60 
BOl.860 
•C9.B49 
•20.BBC 
BAD,826 
BAD.8FE 
•A2.800 
•8D.BFE 
•A9.«S7 
•07.8BB 
•02.804 
BFF.4CA 
BO4.8F0 
•04.84C 
BO I • 8f • O 
829,033 
891.804 
•54,#33 
BA9,820 
.BE6.B03 
,•64,800 
,«03,*04 
,*88.«85 
,«b,»W: 
, 8 IE , a 73 
,829,B32 
.•34.B2I 
.B03.B0C 
,849,816 
,•71.894 
,866.876 
.BDF.B60 
,B4F.*E5 
,863.BD2 
.•C9.«€4 
.«72.*46 
.•83.«C3 
.•10.V60 
.825.BO2 
.•37.B9E 
. 8AA.8SC 
.•SA.«4E 
. BOO . MK* 
. » o o . » o o 
.•BT.»20 
.•6C.*49 
.89C.*57 
.•OF.<72 
. mff . a AA 
,830.80C 
, B C C . a o o 
,*F7.«00 
.•3C.B3E 
.B30.B3F 
.•50,«31 
.8311.841 
• • 1 4 . •f(4 
. • 8 C . 9 3 S 
.•OB.aCE 
. 8 1 6 . B 9 D 
. 8 5 8 . 8 8 1 
. B B E . 8 4 B 
. 8 0 4 . 8 E O 
, « A E . « 4 B 
. B 4 C . B E O 
• ®C I , • *4 
.819.BA4 
.862.883 
.B3F ,B9C 
.BFA.BST, 

333 
-34 
"T. 
*36 
337 
•J0 
339 
310 
"•50 
3AO 
361 
'62 
3<.3 

5cZ 
*66 
V.7 
-6U 
369 

371 

- 76 

4<~> 
so»> 
V«l 

- JO 

DAIA'd .u.v. '.65.63.63.63 
OATA-f ,0,0.0.0.63.63.63.63 
DATA ' i " ,0.0.0.0.0.63.65.6-
rw>T.»"o" .0.0.0,•>.0.0,63,6* 
IN»TA*h' ,t'.O.<•.",<•.0. >.63 
OATiV't '.O.O.O.O.O.O.O.O 
OAT A* I" »<>,31.47 .3.4 ,3o. 32.0 
CATA")".4.42.63.54.24.6,0.0 
OA»A*l", 192.193.747.43.0,0.0.1' 
DATA"o'.0.0.63.S5.Jl.I.15.0 
OA! A'D" , 3 . 7 .63.36.38. 26.63 .<• 
OATA-o" . J2.0.37.63.63.61 .56.0 
W.TA-r-,:4.40.32.32..T2.37.4a.74 
f»r,»" «•' ,3.15.31.63, 75.5.9 , 16 
W.TA'1-,3: .56.60.67.1. . 16. 17. "4 
DAT A" '• .0. 17.10.6."-. 4S. 3V, I - .0 
DATA*)•.0.77.47.27.J,67.9.0 
DArA*t".o.39.39,40.i2.3S.I.0 
OA I A*" I' ,0.77.47.77. I .62.9.0 
CATA'J ".•,..«8.6J.SJ.0.32.0.0 

.4. :6.1.8.37 ..•• .J 

. v>.3o.i:,o.oVo.o..> 

. .• . .<•. I .B.". 
I-.'4'«87*B> T04703I .RCAOOlFO* EN ,D: ill X rn 

0ATA34, lG.5.'- . lO. IO.L1 .6.1. 13. 76.O.0.42. .52.7.10.4.9.: , 16.3 
0ATA36.4.18.1.I 
• l l l .N-,1I63« 0) fO47lO'l.(73«0l iRCAODiPOKFN.DiM «IM 
OAI Al>, i',0,0.0,S6. I I, 3.'.,i>,0. I". '".46.67. 47,63.0.6.0.<>.0. I. .30. M .o.O.O 
OATAi.7.4.6.lS;6!.51.IS.13.7.3.I.O.6?.62.63.63.63.63.63.63.55.55 
DA1A6' .6? .67,63.63.63.31 ,63,6? .6'.63 ,67.63. IS. 15.63.67 .63.63.6? .o .f.T 
0AlA67.6r.63.62.o7.56.48.255 
rc ' m.N 
REH fME HA: .I|NE C00€ IS LOCATED 
RFM M1MEEN BAi--> BA60O h I IO'X'1336-

MK 1, OF IT 15 ESSENTIA! 
•EM COF'l.|CM> I#04 hWii iTEWATT 
< 0> E 10999.9611L4.>939.96 
iSAVT COCH. I-.AI09W.I I -x.?.AIII0lC1AVf CCIOr 

CSAVI ' MSK 
CCTl Ii IFl l - - f ll«t.NI NP 
COTO01O 

OA !<.-;• 
OAIA--
DAT.." " 
• ORN -4 

A,. 16. 

""..V409S9.I 8AMS0.AUTO 

S w o o s h 
L W Betteridge. 
Colne, 
Lancashire. 

SWOOSH R U N S on a Vic-20 with a joystick and 

3 K memory expansion. I f more memory is | 
added such as a 16K then the following must 
be entered first. 
P O K E 6 4 1 , 0 : P O K E 6 4 2 . 4 : P C ) K E 6 4 3 . 0 : 

P O K E 6 4 4 , 3 0 : P O K E 6 4 8 , 3 0 : S Y S 6 4 8 2 4 

The program comes in two parts, the first 
being the instructions. T h i s part also doubles I 

the screen size to a 30 by 34 display. This 
program should be entered first otherwise the 
second part will not run. The second part 
contains the game which is as follows: 

The object is to fly your glider to pick up 
the bombs from the middle mountain and 

(continued on page 189) 
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ORDER FORM 

the lead supplied and you are 
ready to start. The built-in 
interface circuitry ensures 
that SAVEing and LOADing 
is completely re l iable-even 
when using commercially 
produced software. The 
DR2301 also allows the 

computer to sense when the 
PLAY key has been depressed 

Additional features are 
auto-stop, tape counter, in-
built microphone and 
foldaway carrying handle. 
The DR2301 is also compat -
ible with the ZX81, Spectrum 

and many other popular home 
computers. 

The DR2301 wil l take its 
power from the computer 
(Commodore only), mains 
adaptor (supplied) or internal 
batteries. Each unit carries a 
ful l 12 month guarantee. 

Superb micro accessories 
from Rotroflics 

The Rotronics DR2301 has 
all the facil it ies you would 
expect of a quality audio 
recorder and also works 
perfectly with the VIC 20 and 
CBM 64 computers without 
any f iddly separate boxes or 
adaptors. Simply connect 
theDR2301 directly with your 
Commodore computer via 

THE ROTRONICS 
PORTABLE CASE 

Here is the ideal portable 
work station for home, 
school or work. Specially 
made for most home micro-
computers, it contains your 
ZX81, Spectrum, VIC20 or 
CBM64 within a smart exec-
utive style case with remov-
able lid for convenience Inuse. 

The individually tailored 
foam insert securely 
protects your micro and 
cassette recorder (C2N or 
DR2301) during transit. 
Additional storage space in 
the lid holds manuals and up 
to twenty cassettes. A 
scalpel is provided to modify 
the insert for expansion 
units and an alternative 

THE ROTRONICS 
DR2301 COMPUTER/ 

AUDIO CASSETTE 
RECORDER 

insert can be supplied if you 
change your hardware in the 
future.Thecaseisalso avail-
able with uncut foam inserts. 

All components remain 
fully operational within the 
case via inter-connections 
routed between the double 
layers of foam, so there are 
no unsightly leads. 

The case has been 
designed for easy use with 
each component posit ioned 
for convenient operation. 
The overall dimensions are 
138mm x 725mm x 363mm. 
ONLY £ 3 4 * 4 9 (p+p £ 2 - 5 0 ) 

Please send (enter as appropriate) 
Rotronics Computer/Audio Cassette 
Recordeds) at £36.95 each (inc. p+p).. 
Rotronics Portable Case at £36.99 each 
(inc.£2.50 p+p) for ZX81/Spectrum/ 
VIC 20 with C2N/DR23017CBM 64 
with C2N/DR2301 "/Uncut Foam* 

Trade Enquiries Welcome 
All prices inclusive of VAT TOTAL C 

IT-) l onc l o soachoqueWfo rC . made payable to SMT 

l~] Dobit my Accoss/Barclaycard* account no 

( 'delete as applicable) 

Signature 

Name 

Address 

YC 11*84 
Send to (no stamp required): Please allow 28 
SMT, F R E E P O S T , Greens Norton, days tor delivery. 
Towcester, No r thant s ,NN128BR 

SMT 
ViC 20 j m CBM 64 rogis twed t i W i w n o l Commode*? W i k I i t w i 



A100k BBC-drive for £99 + VAT 
We've done it! We've built a mass 

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

How PHLOOPY does it 

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

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

m%> 

PHLOOPY's special secret 

The heart of the invention 
is a brilliantly designed 

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

Getting it right every time 

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

Talking to your PHLOOPY 

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

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



"On-board" 
microprocessor. 

head. 

Nine track 

Tape drive 
spindle. 

Precision ground rubber 
pressure roller. 

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

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

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

Making a PHLOOPY Library 
PHLOOPY cartridges hold 

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

Twelve foot long loop of 
tape freely packed into 
cartridge. 

PHLOOPY 100k cartridge, 
shown not yet 
pushed fully home. 

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

Order Form 
• Please send me further details about the PHLOOPY 100k 
data storage system for the BBC Model B. 

• Please send me (qty) PHLOOPY starter pack(s) 
for my BBC Model B microcomputer, including PHLOOPY 
drivei BBC interface, leads, connections, operating system in 
firmware, manual, and two PHLOOPY 100k cartridges,at 
£147.75 each including VAT, postage and packing. 

Amount £ 

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

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

Amount L 

OR Please debit 
i i i v r i v ^ t i o c u i u . n u i u u v . 1 

Your order will be acknowledged within 10 days, giving a 
delivery date. 

Name 

Address. 

Town:_ .Post code. 

Send this coupon to: 
Phi Mag Svstems Ltd, PO Box 21, Falmouth, 
Cornwall TR11 3TD. Telephone: Falmouth (0326)76040. 
14 day money-back option. 

Electro magnet 
(o pull 
motor spindle 
onto tape. 



" l H E A T H R O W A T C 
...-•' j v . . . Your challenge in the age 

• • C of technology is to 

' d i r e c t the incoming 

aircraft at the world s busiest 

international airport, Heathrow. 

Monitor the stack displays of altitude, 

heading, velocity and aircraft type. Scan 

the radar for blips and trails Develop 

your skills to tackle emergencies, rogue 

aircraft, radio and instrument failure. 

A highly acclaimed simulation of one of 

today's most demanding jobs, by Mike 

Male for any Spectrum. Commodore 64, 

BBC Model B and Acorn Electron. 

£7.95 

FANTASIA 
D I A M O N D 

Delve deep into the age of 

^ ^ fantasy with a host of 

intriguing characters that may help or 

hinder your exploration of this dream 

world 

Retrieve the magnificent Fantasia 

Diamond recently stolen and rescue 

Boris the master spy from the imposing 

fortress and its evil guardian. Talk to 

the Robot. Violinist and other 

characters to illicit their help. 

An enthralling and sophisticated 

graphic adventure by Kim Topley for 

the Spectrum 48K. Commodore 64, 

BBC Model B* and Acorn Electron*. 

SRP £7.95 

f L ^ f ^ S ? 3D LUNATTACK 
" Seiddab in a futuristic age. 

Pilot your Z5 Hoverfighter over the 

craters and around the mountains of the 

luna landscape. Equipped with the latest 

iridium lazers, duodec missiles, radar, 

navigation and shields penetrate the 

Seiddab defences and head towards 

their command base. Destroy the 

Seiddab Dah Tanks. Aerial Mines, missile 

silos and Hoverfighters. you must not 

fail in your mission to drive the Seiddab 

from their luna base. A stunning 3D 

Graphic Presentation by Steve Turner for 

the Spectrum 48K and Commodore 64 

SRP £7.95 

H E w x > n c o n M J L i A n i * A\ p,vt of cuf continuing rtr\r4cpnvnt o! innovjfivr software 

vvr always happy io rv-\\iMe software sent to us w * h a 

v t twto publication 
N o graphics on these versions. 

566 Wilton i i f o r q Estate. VMtn'i Abiogdon. O»oo O X M 1 R X 

Selected items available fromCentresoft fJo^to/s Wl I S M I I H 
and nil leading computer software retailers LASKYS Rumbclows 



(continued from page 184) 
to drop them into the volcano on the right. 

You have three men which can be lost by 

hitting the scenery, running out of time on 

each bombing run, being hit by either the bird 

or helicopter or by being struck by lightning. 

To make it more difficult, with each run, the 

SOFTWARE FIVE 
scenery gets slightly more difficult. 

Also the controls of the glider are difficult to 

master. Left or right is obtained by moving 

the joystick in the appropriate'direction, but 

to go up or down you have to hit a thermal 

and they may not be where you want them. 

You get 100 points for each bomb that lands 

on target which is done by pressing the fire 

button. When all your men have been lost 

press the space bar to continue. The screen 

displays lives, score and time for each run. 

I f the task of typing in the program is too 

daunting it can be obtained from me for £4 at 

3 Greenfield House, Greenfield Road, Colne. 

Program 1. Program 2. 

I POKE788-19* P0KE37138-2 P£ « » « « (C> 1S33M* 
J B£I1»»»TITAN S.MWtC* 
3 REM»«»*V L .H . reTTERlBOl *** 
4 PRSNTVT PCKE36879,127-PRINT " • M O a M M D O N T TOUCH TAPE. 

5 P0KE36878/13 ;PCK£3687". 19i FORI-ITOSO NEXT PCTE36873.0 
6 F w i - i T w e e e KEXT 
7 P0fce36879-23:PRINT\TieBCr /L 

8 P0<E3£878/13 > 
9 PRINT 1 
18 PRINT" I t 
I I PRINT' I I 

12 PRINT" I — 
13 PRINT' I I 
14 PRINT' I .1 « S M » S H ( C > « I I I 

13 PRIMT-m K a .1 
16 PRINT' 
17 PRINT- I 

18 PRINT- • 'SOFTWARE 
15 POKE35873.0 
20 DRTR213,1.228, . 3 / 2 2 9 ' 1 1 . 3 . 2 1 3 . . 3 . 2 2 8 / 1 . 3 . 2 2 3 . . 9 . 2 2 0 ' 1 . 3 . 2 2 3 . . 3.299- 5 . 5 / 2 
13/1 

21 OTT«223,.3.213-1/219.1/223.I.221>.3.219/.3.213.1.213.1<219.1.21^'.3.213/1 209 
. . 3 
22 D A I R 2 2 3 . 1 . 2 2 5 , 1 . 2 2 5 / 3 . 1 9 3 / I . 2 0 7 . 1 , 2 1 5 . . 3 < 1 9 3 . 1 . 3 . 2 8 1 , . 3 , 2 8 3 . 1 . 5 . 2 1 3 - . 3 . 1 9 3 S. 
3 
23 W T f t 2 8 1 . . 3 . 2 8 7 . 4 . 3 , - 1 . - 1 
24 REAJWA REA3B8 IFHR— 1TMEN26 

23 P0KE36873.AP F0RI-1T0238»B8 NEXT PWE36875 . 8 OOT024 
26 POKE35-969.242 P R I N T T X I M I • > / • » ! \ f V » ' PR INT ' IM I 
27 PRIHT-OIC 08JECT I S TO PICK UP BCWBS FROM THE MOUNTAIN TOP « « J TO DROP 

THEH 

28 PRINT—MVMI1NTO THE VCCCRNO. 
29 PR INT *FCPTUNRTELY YOU CftVMRVE 33 SEOXDS TO DRCP ERCH BCPW. 
38 P R I N T W O GRIN OR LOSE HEIGHTUSE THE THEIVMIS FROfl THE ^ICENEPV gELOU. 

31 P R I N T ' * 0 ALTER DIRECTION USEJ0VST1CK.I 0 WOP BOT18SUSE FIRE PJTTON. 
32 PRINT* O M t f f l - ' * * t s i 

33 OETP* IFRM--THBN33 
34 PRINT" T i m r L ' t ' * OfNl " FORt-1 TO 1 WW! NEXT 
33 IWTR I 92 . 248 . 232 . 233 . 233 . 233 . 253 . 23 3 
25 W T R 8 . 0 . 8 . 8 . 1 9 2 . 2 4 8 , 2 5 2 . 2 3 3 
37 I PTR48 . 32 , 63 , 36 . 36 . .>8.4 .6 
38 DRTR32,32.224. 32 , 32 - 32. <8/56 
39 DR"R0. B . 8 . 0 . 3 / 1 5 ' 63- 235 
40 PRTR3 .13 . 63 . 253 , 233 , 233 . 233 . 23® 
41 B f tT f t 4 , 4 . 7 , 4 . 4 , 4 , 20 , 28 

42 WTA1 2 . 4 . 2 3 2 . 2 8 . 2 8 6 8 , 3 2 , 9 6 
43 DRTRI ,3 ,7 ,13 ,31 .63 .127 ,2T-3 
44 WT«128 ,192 2 2 4 . 2 4 0 . 2 4 9 . 2 3 2 , 2 3 4 . 2 33 
45 DHTW4.3/7.1, 1 , 3 , 2 . 2 
46 BATR32,160,224, 1 2 8 . 1 2 8 . 2 2 4 , f c 4 . ^ 
47 DRTR186 /98 . 86 , 86 . 86 . 117 , 117 , 234 

48 MTA169-163-83.83 .149 . 149 . 181 , 189 
49 DATS®,8/8-8 '8 /13/63 .233 
30 DATA8 ,8-8 .8 , 8 . 240 .232 .233 
31 BHTR1.7.127 2 3 3 , 6 3 , 1 5 , 3 . 1 

52 DATA128 .224 ,234/235 .232-248 ,192 .128 
33 DATR3 . 13 , 7 , 13 / 63 ' 127 , 63 . 7 
34 rWTR J 9 2 . 2 4 8 . 2 2 4 . 2 4 8 , 2 3 2 . 2 3 4 • 232- 224 
33 M T A 4 . 8 . 1 6 , 3 2 . 1 2 8 . 1 6 . 3 2 , 1 2 4 
36 £WTA36 .287 .207 ,36<36 ,24 ,13 .14 
37 0 A T A 8 . 8 . 3 2 . 1 2 7 , 0 , 0 . 8 . 8 

38 CHTA3. 13-47, 1 2 7 , 8 , 8 / 8 / 8 
39 WT88 . 8 . 2 19 . 1 4 6 . 2 1 8 , 8 2 , 2 1 9 , 8 
68 C f lTRO .0 . 187 , 170 . 187 , 178 , 171 , 0 
61 CflT«238. 1 7 8 , 1 6 7 , 2 3 4 , 2 3 4 . 1 7 8 , 2 4 7 , 2 4 7 
62 DHTH68 ,182 . 93 . 90 . 126 , 129 , 233 . 129 
63 DRTR255,233> 31. 31 • 233 , 31-31 . 233 
64 -BATR42 , 62 , 28 . 28 . 28 , 28 ' 28 ' 8 
63 I W T « e , 8 . 1 1 7 , 3 7 . 3 7 , 3 7 / 3 7 , 0 
66 DAT« 5 , 8 / 87 , 244 . 183 . 28 , 2 3 . 8 
6? n A T « 8 - 0 , o . e . 0 , o . e . e 

68 IWTf t235 ,253-233 .233 .235 .233 .233 ,233 
69 W T A O . 8 - 8 . 8 . 2 4 . 0 . 0 . 0 

7? D«>iTR36.36'36'36,36,3c. .36,36 
71 DATR1 . 3 , 11 , 13 / 63 . 127 . 127 , 235 
72 rPTA ' , 28 , 128-196 ,248 , 232 . 252 . 234 , 233 
73 Df iTAl/3.? . 1 5 . 3 1 , 6 2 , 127 .253 
74 WTA128. 192 . 224 , 240 . 248 , 232-234 , 23 3 
73 CATA232. 149/ 130/170 , 178. 170, 5 70. 170. 

76 EMTA191-173-231,231 230-238.238-23? 
77 WTA234 . 230 , 231 , 231 , 231 , 239 . 238 23? 

78 DATW4.16-16 . 137 . 162 /168 , 32-8 
79 DATA128.136 .132 ,123 '133<146 ,144 
80 D«T f t 0 , 8 . 171 . 238 . 219 , 138 , 139 , 0 
81 DATA0.0.162-30 :70 ,38-162-8 
82 D R T A 8 / 8 / 0 . 8 . 0 . 0 . 8 . 0 
83 DATW62/67.69.73.83-99-62-8 
84 DAT f t 4 . 4 , 4 , 4 , 1 2 . 12 . 12 , 8 
85 DATR126 . I . 1 • 6 . 24 , 96 . 527- 8 
86 OTTB126-2,2,30,3,3,127,e 
57 DRTR32 /36 , 188-127 . 4 . 4 . 4 . 8 
88 C P T R 6 3 . 3 2 , 3 2 , 3 0 , 1 . 3 3 . 3 8 , 0 
89 DPTA63 . 32 . 32 . 63 . 97 . 97 . 127 . 0 
90 W T A I 2 6 . 2 / 2 , 2 ' 3 . 3 . 3 . 0 
93 CRTR126 . 66 . 66 . 126 .C7 . 67 . 127 , 0 
92 K > T A : 2 6 . 6 « . 1 2 6 . 3 . 3 . ? . 8 . - 1 

93 POKE36879.8 
94 POKE36863.21 
95 P0KE36964.6 
96 P0KE36866.38 
97 P0<E36867,66 
98 PRINT.*?' C0PI*7168T08186 * > E t . 3 2 NEXT 
« F ORI-6144T06655 POKE 1 PEEXt I -26624 > t €X I 1»6144 
180 PERI* I W * - 1 THEN 183 
101 POKEI.R 1-1*1 00T0500 
102 P0KE3<878.P€E>C<3W78>|««l30«<e<i> 
183 POKE36869.234 
104 P0KE56.24 PCKE32.24 

•85 P0KE3€8€6/PEEi^:3e366>fl l iM»T!2S 
t86 P0KE36869/242 
•87 PATAI20 16>.'0. 1 4 1 , 2 0 . 3 - ! 6 ? - « » » 1 4 ! . 21 . 3 . 88-96 169-0/141 I d . 143,141.34-143-17 
3 -17. cr-
isis I f l r f l 4 1 , 31 . 74 , 74 133.144 173-17.143 41-32 . 74 / 3-144 , 133 . 144 
18? H«TR:T3.32.. 145.41 128-74 *4 . ,*4 . 74, 3, 1 44 73 . 31 , 133 / 144 . t « ?-233-14J . 34 
191-234 
HO HBTA234 

I I I ? » * 73 FORI-0TO63RERDMI 
112 I FR» *-» « » 'TkENRC««S» : . <8M3> . ' 28 e POTfcS» !-3 .<S-13 'W<t '2« NEXT 
113 P W t l ' S VAL<R*.- NEXT 
154 PGKE36978/15 POKE36S73.19t FOPI- l TO50 NEXT R0»-f \J6373.P Pi>'£3S8?! ' . I04 
I f S PRINT ' . m o i n LOADING ihtt-" W>INT'S* FOP!«* l ' IO»* f i M' r 

i t€ F W E I ? ? - : P0KE632-14. F " 5 6 3 3 131 

1 L I " 3 P0KE36879-232 T-7798 P-l P0KE36878.9 22«7678 00T062 
2 T-T-T IFPEEK<TJ<>32TNENPC«EV*1.32 ^OKfcV»38.32 PCKET-32 OOTO90 
3 P0KE0..32 POKET.S F«P«-I tFT-7768TNENT-77?8 POKET-J0.32 
4 S-220-T P0KET»C.15 1FF«-1TMENS-23 
3 RETLWN 
6 P0KE01.32 ZZ'ZZ-1 IFP€EK<22)<>32TNE>*,CKEV*1.32 RO:E22,32 00T098 
7 P0KEZZ.43 IF22.7648THEN2Z-7678 POKEZZ-38,32 
8 01«ZZ POKE22*C,18 RETURN 
9 H«Y V-V-38 P0K£M*€1 -32 FWEH+38.32 P0TEH-3I.32- IFCPEEK<V)ORPEEX<V*l)K>32TKN9 
0 
18 IFTl«->-88P833'TNEM98 
11 1FR«1ANDRND<9».9TMENGOTO110 
12 R«8 POtf.E36877, lNT<V/33> !FU»1 THENP0KEH«68,32 P0KEH*61. 32 K K t M . J O , 32 POKEH»31 
.32 
13 P0KEV*3l*C/6 POKEV*t*C.2 
14 P0KEV.01 POKEV*C.2 P<K£V*1.02 P 0 « V * 3 8 . n POK£Y*38*C - N KWEV»11 PC*EY*31«C,L 
13 IFU» lRND0-nMENPWfV»6 l .29 
16 P0KE36877/ INI (V/33> IFU»1«NK>— ITMENP0KEV*68.29 
17 lF8TlCKPNE8TNENf1»2:N=l K"3 L"0 Gl-8 02«1 0=1 P0KEV.32 f t K E Y M . 3 2 OOTO6I 
18 lFSTIOWD4THEN»1«€-K»0 K-7 L - 1 0 1 » 4 G2»3 POKEV. 32 POKEY-1.32 GOTQ61 
19 1FU»8CWK>1THEN21 
20 :FSTICKANB16THENJ-N*31 00T01B2 
21 GO$)JI2" 00SUB6 50T09 
22 M-V V V 4 3 0 :FU«eflNr{PEEK<Y.38>0RPhE»r<V*3l)><>32TMEMP<>:EY-.nJ 72 FTKEY-29 ?2 CO 
T098 

23 «FW«lAHI)(PEEK<Y*<0)O»«1t»C<Y«6I»><>32TKh» 1WEV-3O.-.« POKtv-29.32 GOT090 
24 W*eM.38-C , 6 »WEV*3I *C-6 POKEY.32 POr.Ev.1,32 PO«EY*C-2 IFTIf-'888833-THEM98 
23 PWEV.01 P0KEY-38-C.H PC*EY*30,n W t Y * 3 I - ( ; . L PC*EV+3J.K 
26 WXE36877. INT<Y/33> P0KEY»l*C/2 P0*EY*1.02 88-0 
27 !FU-1RND0«!TMEH>0KEV*61.2? P0KF-V»C*6I • 8 
28 IFU»1ANDO*-ITMENPCKEY-60.29 P0KEV»68«C.8 
29 IFSTICKAND8T»€W<x2 M=1 k » 3 ' L " 8 0 I » 0 02-1 0 » l POXEI-'-' 32 POKEY 32 POK.EV»70.32 
SB«1 
30 IFSTICKRND4THEW*6 N=a K-7 L«1 01*4 02*3 0»-t • PWEY* 1 .32 PO<£V »2 POKEY*?l 32 
•BS-I 
31 IFB8«IRNH'J-lT>«NPOKrv.««.32 P0KEY*61.?2 CCT061 
32 IFSB-ITNEN0OTO61 
33 PCKEY-38.32 POKEv-29.32 PWEV.32 P0rEY*J , 32 CC5UB2 00TO22 
34 L I -3 P0KE7064.3? PO^E7834,32 PWE7774-32 POK£730;< 32 P0':£7302 32 P0»"E74,-4 ?2 
33 PWS 7473- 32 • PR 1 NT - ttM)UJt»liai«WVgK»y.«Xi;t»tM»»>>MI • • • • I u t I- 22» r «78 
36 POKEV.32-PWEV-1.32 PWE36878 . 9 
37 v . 7703 C*38728 N-2 N-l K-3 L=0 P-7841 0-1 0 2 » 1 : 0 l " P 0 ° « TI*--8O8000' P-0 
38 POKES-29 POKEB'C-8 T-7/98 P=l 
39 P R i N T - » ^ t » m i n i o o ( E c c i a n a i » x * ' » iOHTf 'T i » . 4 i-PRI I IT '->MH~L 1 PRINT " T B m > * B » r ; 
c 
41? Ft>'EM. 32 POKEH-30.32 P W E M H . 5 2 PWEM*31. ?2 I F T l t ; ."WJW23--HIM?C> 
41 !FO»MNPlh> 1 AHr<PEEIC<v.ijt > )<>32THEN90 
42 IFO«-lwrcPEEK'YVCPP££»-'V*^>><>32TMEu?e 

43 !F0»-1PNPJ-1 AlO'f-EEK'v—39} 'O?2^Mt l i 90 
44 IFO»IRMD<PEEK'V»*.l >»29>TMEf#>l 
43 :FO—1PNO<PEEK'V«IW)"*??)TM€>#>1 
46 IF0» l*W<P£EK(v* . i>C*REEr 'y* ;M>K>32TNi :wW 
47 IFy-lfWCO— ITHENPC^EH-68. S2 
48 IFU-1FNEO-ITMENPCKEM.6I.32 
<9 P0»"EY,01 P0K£V*C/2 POKEV* 1 . r>2 POKEY»l»C -2 P0K£V*3«,M 
38 P0<£V*38«C N POKEY+31.K PCK£Y«31*C- L If •.- = IA»HI0=-t T*NPOKEV*«J. . - F0KEV<-0»C 8 
31 M-V SYS673 IFi>lA«PO-tTM£»*^;KEV-.6l-29 F-"*EV«6l K ? 
52 :FSTICXRNII4THE'«^.6 N-8 K-7 L = T 0 1 » 4 02-5 C—1 IF!J«1THEHP0KEV.6I.?2 
33 IFSTICKAND8TME>r»-2 N » 1 X » 3 ^ « 8 01-8 02*1 C-»I IF>.i«lTNENP0»'EV»68. ?2 
34 IF<<Y-7I74>/30>»ll<T/<V-7174>/30>TNEN9 
33 OTSy92 
36 IF<'Y-7170>/30>»1NT'<V-7I70I^30>TH[M? 
37 lF<<Y-7186>/3?>-lNT«V.7l f l6>/3O)<W0Y%740«TH£Nlf| OOTO? 
38 IF< 'V-7190>/»>-lNT<<V-7190>/30>T^w9 
39 IF^<V-7l93>/28>-!NT"Y-71"3)/38>THE ' 4>0-: OOTO? 
68 IP< <V-7177>/30>»!NT< <Y-7177>/30>THEM22 

v-V.O G0TC39 
62 PRINT'.T" PCKE36869-25-4 B-38728 DRTA7213-18-I - 7253. 16. 1 - 7291 17 : 
63 I=7I68 :P0RT"IT0I*26.P0KET.33 :PCKET»B-1 NEXT " 1-7138 FCIRT=1-15T0I*26 FCKET 33 
64 POKET*B, 1 NEXT 1-7228 F0PT = I*23T01*29 PCK£T .33 POKET*P. 1 WXT 
63 DRTA7298,16.1.7323-19 1 7 3 3 4 . 1 9 , 1 . 7 4 2 8 . 7 4 2 7 , 1 7 , 8 1-7290 

66 I -73 I9F0RT» : r01«« ; FOK£T. 3> PCKET.fc.l NEXT 1-7338 C*TA731? Itf.l-7?-S0 16 1 
67 FOPT" I TOI *4 P0»:£T >3 P0» £ I *B , 1 NEXT 1-7488 F0»T-I . I /TO I • 18 PC»ET ?? P0K£T*»[.P 

NEXT 
68 3«TR7430 16 . 0-7456 .19 . 0 . 74? !-18 0 . 7433 , 19 . 0 . 28 , 7 I-745I 

f0RT-IT01*3 • • O f T . 33 PtKF.T-»B-0 NEXT 1-7482 FOPT-IT01«3 POi-ET.n POKET.P 0 NE> 
T 
.-8 rHTR73:0-20. 7.7312- >4.1 ,7313. 28-7, 7332.16-1.7340,20-7.7721 ?4 1 
71 0RTR7333-33-1.7534 , : / 1. 7 362 . 18 . 1 . 7 544-17 . 1 . 7 371 / 34 . ! , 736? r? ! 7721..34.1 
77 0RTR7830 2 1 . 8 , 7 8 5 0 , 2 1 . 0 / 7 8 3 4 . 2 5 . 0 . 7 f t ? 4 . 2 1 - 0 . 7 8 ? 4 / 2 1 . 0 . 7 8 7 I . > 7 . > 7876-21-0 
3-21 -1 
73 PRTR7894 33 . 2 / 7986 /33 . 2 . 7898 . 33 . 2-8078 4 3 . 1 , ? 0 7 9 , 4 ^ 1 / ?10 . 53-2-»?I?-12.-10-7:» 
14.13 
74 rnTRlO 7 8 9 6 . 3 6 . 0 . 7 9 0 3 . 7 7 . 0 . 7 9 1 2 . 3 6 / 0 7913. J 7 . 0 1-789? FO»T-I I0 I-5 PWET . 3 ? PO 
KET*».0 
73 hCXT PRTH7920.35-0-7921 & 0. 7922/33 .0 792 7925- <6.5/7934 .V-T 
76 1-7918 FC*T-1«8T0I*>3 POKET.33 POKET-f.3 
77 WTR7936-3T-8. 7937-38.8 ,7939. 39.-0 7^4f>- 33.0-7941. 36-0-79J8-?3-0 7942-33.0 
78 FORT«:-»24IOI»29 PW1T . 33 PUKET+B.5 NEXT 
79 W T R 7 9 4 8 , 3 7 / 3 . 7 9 3 0 - O 79T. t .2« .e-7?32 .Z(-8 . 7933 . 28 . 0 . 7954-33 , 0 7936 . 33 . 3 ""9? 
6 / 33 f 
a--? 1-794S FC«T=:-9T0I*231 POKET,33 P0»ST*B'3 NEXT 
81 C«TN7?67.23/2.796-: 28-> '969 23-2-7'-70. ?;• 0 7966 . U-7963 ? - . ' - ? ? 4 ? 42. 79 
44.4J 
32 PRTH10• 7932 40,13,7928«4<J. 13-7929.40. l i - 7972 .4p . 13 

53 POKEI-3»J/0 P0- E1-2-K 0 F^l E l - : 0 
84 PATR7?9«. 9 3 .0 .8800 .33 . »? 7997 28-2. 7 ?W-28-2 . 7 ? ? ? . 28 2-79?7 . 1 " 3 
83 DRTR793" 33 0-7924 33-0.U013 1 9 , 3 . W ? 18-5-806? 30 1 "070-31 I « 0 ? ? , 2 4 . 1 W 
4 . 23 . 1 
86 ! > W Fnpr-l«8T0l*lV-P»iKFT.3i ' pt>"E'T-28»• 32 NEXT 
87 0RW7994-18-3/-1.-1 .-1 
89 PEHDD PFAPr, lFFB-lTt.i.4,'7 
89 WKSf l .H W E H * B , C COT088 

FOKE36877.0 FnPH.lTC»40 'It f 
?1 P0»'E3687?. 15 PC^C36^77 FiJ(?U»13T<»STEP-t P0fE36*7S:-L 
92 005VB98 
?3 lFU-tTHEf.POKLH.60 3r FO* EM.61 - 32 
?4 : F P £ E " M - 3 0 ^ n P « t D 'M-30>-4IH£t,POi EM-
93 IPPtE»''M-2?>«0DRPCEK<N-29)«4fhet»P0KEM-2? 7? 
w. w * t M . ? 7 ' W E M " 10 M*,€N* I K O I I M . I " '« POKCM* :»> P0itM»90*C • 19 P 0 ' E H » 1 

r-8 P0»EH»l-32 P Wt H . 3 0 ?2 PC» EX« -32 
99 PC^EO.32 !FL:-fMHF!<PE'UPH 
100 Pi:»£368?3-y L l =L I- I IFLI-'O'HtN-- FtM'EC.: u - R I T v , t r - i 
10! 001037 
102 FTPFP=2?OTOI.^??TE«'-1 Ft*C ' .-2 . ' - " 3 0 • iT> i fU04 
10? POKE; -Z? FOPT-I TO10 « X " HE I FT' 

104 FCRM-13TW- • PI1*I«. FU« : * IT0 I 9 W - : n -••- Jt> 0 
« 
103 »-n»E:'<??<••»• U-0 t#F"-l»MFMr. -V*10M " I K * »->£7?64-2l »rnP7»?/4. 1 
1 « IF?C. ' t00T><liPOIl7' 4 71 P0KE7l»4«C 0 
107 JF$C>3O0T»«NP0I E7-CJ 17 I ^ t r w i . I .<50;: f PO*E7302" 1 
10 | « ( I.^Y'TMEtlPfi. t - 4 7 4 :.• fw»-'£/474*> I '-> K7-4 7 J t.\ E? 4 : ;... I 
10« PWE3SS7? .232 -----
310 F0RRt7486TO7$4r>.tff»2il> *%» •> POl " PG» f ->• ;41 pf» f ^ . V . f l 
' 11 •!? TP p r i f f - P«U FB _ »• T» ^ifr -=o 
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SOFTWARE FILE 
Roulette 
A P Brooks, 
Warrington, 
Cheshire. 

T H I S GAME IS a version of the casino game 
Roulette for the Amstrad CPC-464. Full 
instructions and a list of all the main key 
terms arc listed in the program. 

The program makes good use of locomotive 
Basic and also includes the tune f^he 
Entertainer. 

lO MOO» Ol BORDER (NTIHNOII 1*27).INT<RND<I I»27liFOR a-2 
TO ISl lMC a.INT<RMD<l>a23)*I.IMT<RND<l)a27)iH£XTi IN» 

O . O . I * l . : t . K N 11 PAINT 
ROULCTTE'lPRINTiPRIMT 

2© fOR a-2 TO IS STEP 21 PEN aiPRINT-IKJULETTE*iPCH • • l l 
PRINT* ROULETTE*il«11 
30 READ B. IP A—I T»«N 30 
40 SOUND I.A.23.1SiOOTO 30 
SO PEN 11 LOCATE 1,211 PRINT * DO VOU WANT INBTRU 
CTIONB IY7NI" 
60 ee-<j»>PCR«<lM<lYB>llF aBO 'V* AMD a«< >*M* llffi l AO 
70 IF ml-'H' THCN 100 ELK I TOO 
OO DATA 239.201.190.119.0 .190.119.190.119.119.119.119. 
0 ,119 . IOA. IOO.93 .119 .106 .93 .0 .127 .106 .0 .119 .119 ,119 ,11 
9 . 119 . 213 . 20 I . 190 . 119 . 0 . 
119 .0 .190 .119,119. I 19.119,119.0 .142.139.169.142.119.93 
,O .106 .119 ,142 .106 .106 .106 .106 .0 .0 .213 .201 
90 OATA 190 ,119 .0 .190 .119 .0 .190 .119 .119 .119 .119 .0 .119 . 
106 .1O0.93 .119 .106 .9S .0 .127 ,106 .O . l19 .119 .119 .119 .119 , 
O .119 ,106 .93 .119 . I 06 . 93 , 
O, U 9 . I 0 6 . I I 9 . 9 3 . I I 9 . I 0 6 . 9 3 . 0 . I I 9 . I 0 6 . I I 9 . 9 S . I I 9 . 1 0 6 . 9 
3 .0 .127 ,106 ,0 .119 ,119 .119 .119 .-1 
lOO IMC O• 261 BORDER l » . I l » I .Ol IMC 2 .3 l IMC 3.12. MOW I 

110 DIN a(36,6> .n l l2> iao-300i (-360/37ibur-S000 
120 SVtVOL A^TCR 200iUYM«X 200.124.190,206.214.230.19 
0 •174.OiSYMBOL 20I , 0 , 4 , 4 , 4 , 4 . 4 , 4 , 0 iUVHI «L 202 .2S3 .2S l . 
243.2S3.231.747,241,2S3i 
SYMBOL 2 0 3 . 0 . 6 . 1 . l . 6 . l . l . 6 i S V H S a - 204,233.233.749,243. 
240.2S3.233.235 
130 SVK80L 203.0.14.0.14.1.1,14.OiSVMWX. 206.233.249.2 
47, 241.246,246.249.2331SVHIOL 207,0, 14 .2 .4 .8 .8 .0 ,O iBYH 
BO. 208.233,249.246.246. 
24V.246,246• 2491 SYMPOL 2 0 9 , 0 , 6 . 9 , 9 , 7 , 1.6 
140 SYMBOL 210.233.TOO.214.214,214.214.200.233IUVHML 
211,233,221.221.221,221.221.221.235.UVHIMk 216.0 ,36.42 
.34,36,40,46.OiflVMPOL 21 
8 , 0 . 34 . 30 , 42 , 47 , 34 , 34 . 0 
ISO SYMBOL 217.733. 217.222.222.217 .272.222.21716VMBO-
2l 9 .253.209,213,209,222,222,209.2SSI SYMBOL 220.0 .38 .40 
,46,41,41.38.OiSYMBOL 22 
1 .233,209.721 .219,213.213.213.253 
160 SYMBOL 227 ,0 .30 ,41 ,41 ,38 .41 ,41 ,SOi SYMBOL 223,0 .38 . 
41 ,41 .39 ,33 ,38 ,01 SYMBOL 224.233, I 76.06,214.182.1 IB.16. 
TSSiHYNfCL 226.253. 107.0 
3 .221 .107 .119 .17 ,233 
170 UVKOOL 220,233,109,U9,213.176,123,29,233iSYMBOL 23 
0 , 755 , 103.07 ,209, 1U2.1 II I .75.733• fiVMBOl 273.0 .60.164.36 
. All. 132,220.013YMUCH 227 
.O.70 .168.33 ,70 .129.223.61 SYMBOL 229 .0 .70 .168 .46 .63 .12 
9 , 238 , 0 
ISO SYMBOL 232,0.76.162.36.72.136,232.OiSYMBDL 233.2SS 
. lOS . 86 . 214 . IBS . I 10.22.2491 SYMBOL 234 .255, 183,06,214 , I 
84 , I 26.25,233iT.YMBOL 233 
. 0 , 207 .41 .41 .201 .4 1.47.192:SYMBOL 237.O.196.42.34.196, 
40.46.197 
I9<> SYMBOL 239 .0 . I "4 . 30 .42.207. 34 . 34,192i 6YMPOL 241.0, 
1 9 0 , 40 .46 ,701,41,30. 197 
200 BYMOOL 236 .255 .59 .219 .719 .39 .219 ,219 ,63 i «Y I«a . 230 
.233,37,772,222,37,222,222,37iSVHllOL 240.733.49.213.20 
B.62.222.209.63 
210 DEQ.O-O.row a-l TO 360 STEP s:alb.2)-490-121*SIN<a 
) ia<b.3)-26O^l21*C0S(a>Jb-b»lsNCXT 

220 FOR a-O TO 36sREAO a l a . O ) « * . S I , a l a . o l t N E X T 
230 DATA 1 .0 .200 .3 .32 .201 .2 .13 .202 ,3 .19 .203 .2 .4 ,204 .T . . 
21 . 203 .2 , 2 , 206 .3 . 25 ,207 .2 . 17 .TOO.3 .34 .209 .2 . 6 . 2 IO .2 . 27 
.21 I . 3 . 13 . 216 . 2 , 36 . 217 . 3 
. I I . 210 . 2 . 30 . 219 . 3 . 8 , 270 . 2 . 23 , 221 . 3 . 10 . 222 . 3 . 5 . 223 . 7 . 2 
4 . 274 , 3 . 16 . 225 . 7 . 33 . 226 , 3 . 1 . 227 . 2 . 20 . 270 
240 DATA 3 . 14 , 729 , 2 . 31 . 230 . 3 . 9 . 737 . 7 . 27 . 735 . 2 , 10 , 234 , 3 
, 2V ,733 . 7 , 7 . 236 . 3 . 20 . 237 , 2 . 12 . 2 JO , J . 35 . 239 , 7 . 3 . 240 , 3 . 2 
6,241 
2SO FOR a-O 10 "561 111'AD a <6.3) .a <a.4) iNEXT 
2*0 DATA 1 . 4 , 2 , 3 , 2 , 4 , 2 , 3 . 3 . 3 . 3 . 4 , 3 . 5 , 4 , 3 , 4 , 4 , 4 . 3 . 3 . 3 . 3 
. 4 , 3 , 5 . 6 . 3 . 0 . 4 . o , 5 . 7 . 3 , 4 . 7 . 3 . 0 . 3 . 8 , 4 . 8 . 3 , 9 . 3 . 9 . 4 . 9 . 3 
. 1 0 . 3 . 1 0 . 4 , 1 0 , 5 , 1 1 , 3 . 1 1 , 
4 . I I . 3 . 1 2 . 3 . 1 2 , 4 , 1 2 , 3 , 1 3 , 3 . 1 3 . 4 , 1 3 . 3 
27<i FOI< A-O TO 400 STEP 2lPLOI O.a.l iDRAW 640,«iNC«Ti-
RINT CHR4 122) -Cl.R* 11 I 
"IK- WINDOW • ! , 1 .0 . I . 14.WINDOW «2.10.20. ' . . I IWINDOM l ) , 2 
.22 , IA.73iWIhOOW • 4 , l 0 . 22 . S . l 2 i PCN 2iL0CATC 23.20|PR|N 
I ' M R I I I C N fc oca iowtD ' i r c 
N 3.LOCATE JO,22iPRlNT "UY. . * 1 PEN OiLOCATC 27 . 24 i PR lH f 
Tha Muird' iMiNOOH B3.13. 16. 14. |4 
290 CLS BUC i a B2iCLS B3iCLS 44. CLB an 
300 PRINT CHR»(22)-CHfl»l0ll tAOlDE6lO-O.FOP a« l TO law 
GTEP 7IPL0T 498.232.Oi DRAW 490*121«SIN<ai,T60»12I*C06 C 
i i . H O I - lO .- lO .a i aCb ,11 
.01 i MOVE 490»I71 *SlN<al .260-121«COS<aI 1 PRINT O R d d i l 
b . I) .6) >1 ib-b*l ihEXTi TAOOFF 
>10 PLOT 640.113.01 DRAM 36O.II3l0RAM 3*0.4001 LOCATC I I 
. 11 PEN UPRINT CHRB 1246) • " ROLA.C TTC **CHRB 12471 I PLOT 310 
• 370.11 ORAM 310.400.CLn 
• 3.CLO B4iPRINTB4, - "iCMRCl 195) 1-PnF.9S"iCI«Hai|97l iPR 
INTB4iPRINf«4."A-J To Oaable" 
320 l"R I NT a 4 , *0 t o Oui t * 1 PR INT a41 PR INT B4 • "L t o Bo r r o . ' i 
PLOT O.O. I 1 ORAM AOO.OiOOTO 490 
330 CLS Bl (PRINT CHR* <22I<CMRB<OI |PEN IilOCATC I . 2 IFRI 
NT" M L*lPRINT" I 0" • PRINT" G WiPRINT* H* 1 PR INT 
" O E'lPRINT- D V ' lP 
RINT" D E-iPRlNT" N -1PRINT1PEN 2iPRINT CMI4I214 
I 1 CHR» 12!S> I 1 PEN 3l PRINT • * 0 « 4 <214> iCHRt 1213)I 
340 PRINT 1 FEN 2«PRINI CM>4 <2I3> iCMis I2I2> I iPEN 3iPRINT 

*CHR4 <213>I CURB 12121iPEN IiPRINT1 PRINT * 1230MP" 
350 I'OR 4-«> ro 36iPCN 4 1 a.0)1 LOCATE 4 (4.41 .a<a.31 iPRIN 
T CHR»<«(4.A>)|NEXT|PL0T O.O. 11 DRAM 0.390iDAAM 133.390 

I PLOT 0.320il)RAU 133.320 
tPLOT O.3841 DRAW 133. 3041 PLOT O. 7361 W W 135,2S6iPL0T 
0 . 192s DRAW 183.192»Pl OT 31 .4001 CRAW 3I , I70iPL0T OO. I 70 
lOKAW 80.400 
360 RETURN 
370 OOltuB 3301 CIS B3 
.300 .-INTlF74O<l>».36>«36lY-INI(RN0<|l«30)«7 
390 TAO iPLOT 10 . I O . I . M O V 1 a t v . 2 > , e < y . 3 1 I P R I N T C>4<«<? 

3111 
4OO IF -'-1 I»«N TAOOFFiOOJUIfi 1070 
410 FOR t - l TO 111-<*»3> iMCXT 
420 PLOT - lO .- lO . a l aW. I I .O l iMOOE a ( y . 2 ) , 4 Iy,3>iPRINT 
CI<R*<ala<y.l l ,6111 
430 IF «<-l TICN TASOFFiRT I URN 
440 1 .07 ,3 .13 
450 IF y>36 THEN v-v-36 
460 IF v>36 TKN v-v-36 
470 IF y>36 THEN y-y-J* 
4OO OOTO 390 
490 CLB BJiPtN B.3 . 1 i PRINTB3, *A an o l . - . B a 
Chaval C t r * n t v * f « a l « e l * m « D »n carra 

T tranmveraal mix 
I 4 col. inn 6 a do i »n .1 h i gh ot 

low I red or yel low J a<30 or 
300 PLOT 0,0,1!DRAW 400.0i IF .o>bo»2 THEN m-mi-buibor 
•DO' •boibo-O 
310 PRlNra2.-4"tRtBHTB«STRa<ao> .LEN111TRB <aol I -111 GOSUB 
330 

310 4«-lB'P»ri4<IMiEY4)i II 4»-** THCN 320 
330 4-ASClatl-64i IF I THIN 320 
540 ON • OOTO S90, 700 .030 .970.1100. 1220.1340.1470.1600 
.1730 
330 If 4 « - - 0 * THEN INI O .O l IM l.26iPttN liMOOE IsBOROC 
R INT <RMO> l>*28l lEND 
360 IF 4»-'L* THEN 2130 
370 IF wSOOOOOOO THEN 2160 
500 GOTO 520 , 
390 PEN 43.2iCLS B31 PLOT O.OiL°«AM 400.Oi PRINTB3.* 
• n o l i m " 

AOO P E N B3.1 iFRINTB J, "Yoo c * o only b»t on v . * Ok—Ow* . 

610 lr*UTBJ.-Ho~ Mucb m. vou 0«t 
620 I f • » ( * » O THEN COSUK IttAOiOOTO 390 
630 INPUTBS. "Which •».nb»' do you - n h To bat o n ' . n 
64<> II n ' 3 6 OR n<O OR n< -INl lo) TnEN OOOtlb I86O1GOTO 3 
90 
630 CLS »SI»LOT O.OIDRA*« 400.0iP€N B3.2IPRINTB3. * 

mn p is an* 
66*' PEN a3.l irR!NTB3iPRINTB3.* >ou h«v» b»t -f 'on ' r t 
670 PEN I iLOCATi; «<n .4 l . 4 <n.5l t PRINT CMAB 11 44) iGOSLIt. J 
80 
600 If n-4 (V. 11 THEN no'no-< 33»«l ELSE 
690 OOTO 49.. 
».)f. PCN B3.7lCLB B3IPLOT O.OiORM 400.0iPR 1NTB3.* 
A cltv.IL 

»«0 • liN a",. 11 PR I NT a *, "You can or»l» bat on two n u M » ' « 
• l i n n w w o n n l l v or v a r t l c a l l y * 

72" IWPUTB3. rtow auch do vou bat * m 
730 IF 4 . M OR N 0 THEN fiOSUB IB60i80T0 
740 IMPUTB3. "Mi»cb n u a t f u do vou » t sh to bet w t ' i n . o 
730 IF n<0 OR <XO OR n>3A OR o>36 THEN OOSUB lOAOiOOTO 

700 

7AO I F l o - O ANO I n - 7 OR n - 1 ) 1 OR I n - O A N D < o - 2 OR o - l n 
TIBTN OOO 

770 FOR 4 - 1 10 37 STEP 3 i I F <n-a ANO o-a*l> OR <o-a AN 
D n - a * l l OR < n -a « l AND o - a * 2 l OR l o - a * l A M I o - a * 2 > THC 

N BOO ELBE H»XI 
7 B 0 I F o - n - 3 OR u - n » 3 THEN OOO FILSE GO6LJ8 l f t A O l O O I O 7 0 
0 
790 809UB IBAOiBOTO OOTO 700 
800 PEN B3.2ICLS B3lPLOT O.OsDRAM 400.0. PRINT »3. * 

4 c h « v 4 l * 
BIO PEN B3, 11PRINTB3IPRINTB3, * You h a v a b t f a ' O n ' n ' i ' e 
820 PIN 11 LOCATE a tn.4> ,4<n.3) iPRINT CHR4 < I 44 > 1 LOCATE 
• < 0 . 4 > , a < 0 . 3 ) l P R I N T CHRB < 1 4 4 ) 1 O O 6 U 8 3 0 0 
•30 IF n"A<y. 11 OR o-a<y. l> THCN a o - f » < l 7 « »> ELM ao-

0 4 0 OOTO 4 9 0 

030 PEN B3.2iCL8 B3iPL0T O.OiDRAM 400.0|PMINTB3. * I n n 
avaraa la o l a i n a " 
860 PCN B3.l iPRINTB3.*You can bat on anv r » ol nuab 

B70 INPUTB3.*HOM auch do vou bat -|a 
880 IF a>«o OR *<0 THEN OOSUB 1860. ROTO 830 
0 9 0 I W U T B S . M n o u t t h a l a f t - a o a t n u M a ' m 
900 IF n ( | OR n>34 THEN OOGUP IB6O1OOTO 030 
910 FOR a-l TO 3A OTCP 3i IF a-n THCN 920 ELK NClTiOOft 
O H I O 6 O 1 O O T O 0 3 0 

920 PCN B.3.2iCL0 B3i PLOT O.OiORAM 400,0l PR1NTB3. * t ran 
avaraa la o l a l n a * 
930 PEN B3.liPRINTB3iPRINTB3,* Vou hava b a t • o ' o n ' n i n - I 
in»2 
940 PEN 11 LOCATE a<n,4) .a<n,3) 1 PRINT CKM< 14411 LOCATE 
a <n» l ,41 .a I n* I , 3 )1 PR INT CHRB<144).LOCATE a<n»2.4) .a<n» 
2«5)iPRINT CHRB <144)180S 
UB 380 
950 IF n«a<v . L ) OR n * l » a l v . l l OR n»2-a<y. l ) T i « n W * O 
• < 11 «a> CLSC ao-ao-a 
9AO OOTO 4 9 0 
970 PCN B3.2IO.O B3iPL0T O.OiDRAM 400.0i PR INTB3. * 
an ca r r a ' 

9BO PCN B3.1 lPRINTB3i PRINTB3. * Bat on lour nunbara arr 
angad i n a aquare" 
990 |NPUTB3.*HOM auch do vou « i ah t o b a t ' i a 
IOOO IF «<0 OR a>»o THEN GOSUB IBAOiOOTO 970 
1010 IMMTB3."What l a tha t oo- l e f t n uabe r ' i n 
1020 IF n<0 OR n>32 OR nv>lNTln) THEN OOOUP IOAOiSOTO 
970 
1030 FOR a-J TO 36 STEP J i l l n-4 THCN 008UD IOAOiOOTO 
970 CLK NEXT 
1040 PCN B3.2ICLS B3tPL0T O.OiDRAM 400,0.PRINTB3.* 

an c • " • * 
I030 If n-O TKCN n l l >- l i n<7 l -2m<3 ) « 3 CLfIC n l l l n M i n l 
2)»n»3inl3lar>»4 
• OAO PEN B3, I » PR I NT B31 PR IN TBS. * You hava ba t *»*on*nm< 
I I in<2) M<3> 
'070 PEN 11 LOCATE *<n.41 , a ( n . 3 ) iPRINT CHRB < 14411 LOCATE 
4<n<1 I . 4 ) , a < n < l ) , 3 ) I PRINT CMRB114411 LOCATE a<n<2>.4>, 

4<n<2l ,31 SPRINT 0 « « l I 44 
'HOCATC a<n<3) .4) . a i n l j ) .31 iPRINT CHR« < 14411 SOSUO 380 
1090 IF n » a l y , I ) OR n< l ) a«<y ,|| OR n<2 l-a<v . l ) OR n<3> 
"4<y. 11 THIN AoaaotlO^n) CLSf no-ao-n 
1090 OOTO 490 
1 IOO PEN B3.2ICLS S*.I l-LOT O.OiORAM 400.0lPRJNT43. • 
t ranavaraa l • »»* 
I 110 PEN a3. l lPRINTB3iPRlNIB3." 6at on two adjacent r o 
na* 
1120 INFUTB3."Ho~ auch do vou >1»h to b a t ' i n 
1130 IF a<0 OR «>»o TKN SOSUB I86O1BOTO 1 LOO 
1140 IHPUT*3.*Mh4t I a the « « r » l nunber >n th» T-o 

r o » * " i n 
1 130 IF n >3A OR n- I OR m INT m l THCN OOSUb lOAOiOOTO 
I IOC-
M A O ROW a « l TO 1A 3 T K P 3 I I F a«V> ThCX 1 1 7 0 C L K N C X T I O 
OIUJL. lOAOiOOTO 1IOO 
1 I 70 F<* a- I TO 61 n lal • I A—11 • 41** x 11 f-CN B3,2iCLS a3sP 

LOT 0 .01 DRAW 400 .0 :PRINTB3. " tr4nmveraal a l x " 
I ISO PEN B3. I :PR INTE3L PRINTB3. * You h a v e oet"E."on~s sFO 
F> a-L TO 6IL'R|NTB3.n<al 1 :NF XI 
1190 FEN 11 FOR a - l TO AILOCATE a<N<4•.4 I , 4 In I » > . 3 ) I P R I 
NT CHP4H44. :« • <1 LOOW.II' T«-
I TOO FOR 4 - 1 TO 61 IF A L Y . L L -n la l 'MEN RO-MO* <3*«IL ELS4 
NEXT 1 ao -ao-a 

I."IO OOTO 490 
1220 Pt N a 7 .21 CLS B3i PI.OT O.OiORAM 400.0iP»INTB3.* 

c o l o a n * 
1230 PEN B3. I>PRINTB.3IPRINTB3. * Bat on nne of t h r e e c o 
l o a n * ' 
1240 INPUTB3.-HOM Much do you « l * H t o b e t " i * 
1230 IP A<0 OR a>«o THIN GC5US I S a O I Q O T O 1220 
1260 INPUTB3.-Which colon-i do you »»ah t o b e t o n ' i n 
1270 IF n>3 OR n< I OR n O l N T l n ) T « N OOSUB l060i00T0 I 
220 
1280 If n«l THCN FOR a - 1 TO 36 STCP 3inI INT l a / 3 1 • I ) - a i 
NCXT E L K IF n - 2 TI«N FOR a - 2 TO 36 OTCP 3i n< INT <a/3i • 
II • t l M X T C L K FOR » - 3 T 
O 36 STEP Jm< INT l a / 3 ) >-4iNExT 
1290 PEN • J . T i C L S MSiPLOT O.OiDRAM 400,01 PR1NT*3. * 

c o l o n n ' 
1300 PEN B3. l lPRlNTB3iPRINTB3.* Yoo have b e f » " o n c o l o 
nn ' n 
1310 PEN 11 IF n - l THCN LOCATE 3.14|PRINT O R 4 < l 4 4 > |!L« 

E IF h - 2 TMCN LOCATE 4.14|PRINT OBK»(l44) ELSE LOCATC 
3 . 1 4 1 PR INT CmB<|44 ) 
1320 OOflUB JOOiFOR a - l TO 1 2 l ! F n < a > - a < y , l ) T K N no-no 
• <2«al KLDC NCXT.mo—*\a~i* 
1330 OOTO 490 
1340 PEN • S . T i C L Q B3iPRINTB3." doxan" 
1330 PEN B 3 . 11 PR I NTB3| PRINTB3 • * Bet on f i r e t d o i t n < 
P ' 1 - 1 2 ) or eecond dotan <M 13-24) or t h i r d d o i e n < 
D 25- 3 6 ) • 
1360 INPUT«3.*HOM auch do vou x i a h t o b e t " m 
1370 IF «K0 OR l > a o THCN 006UB 1860IQOTO 1340 

PWWTB3iPRINTB3, "Which do>en do vou « i e h t o b e t 
on p r e e a P.H.O* 

1390 a#—UPPERB < IhKCYB) 1JF a B O * P * ANO aB< >"M" AND »f<> 
"D* THEN 1390 
1400 PCN 11 IF a i - * P * THEN a B - * « | r a t " 1 FOR a - l TO I 2 i n l a 
) - a . NEXTiLOCATE 8.14.PRINT C m a < 1 4 4 l 
1410 IF aB—*M" TMCN aB--aecor>d*iFOR a - 1 3 TO 2 4 m < a 121 
-a1 NEXT1LOCATE 7.14|PRINT Ch«B<l44> 
1420 IF »»-"D* THEN 4*—"third" iFO R 4 - 2 5 TO 3 6 m l a - 2 4 ) -
aIMcXT1LOCATE 6.14iPRINT CHR4I144) 
1430 PEN B3, 2:CLS B3lPLOT O.OIORAM 400.0IPRINTB3. * 

d o z e n " 
1440 PCN B3. l lFRINTB3iPRINTB3.* You have b e t ' M ' o n t h e 
"a»" d o x e n ' 
1430 GOSUB 30011'OR a - l TO I2i IP n l a l - a l y . i l THIN »o-ao 
• <2*«) EL HI N< X T i a o - a i . - a 
1460 OOTO 490 
1470 PEN * 3 . 2 i a . 8 »3lPL0T O.OiORAM 4CO.O|PRINT»S. * 
hi oh or l o - ' 

1480 PEN • 3 . 1 i P R I N T » 3 i F R I N T * 3 . - Bet o n LOW n u e o e r a II 
- 1 0 1 or HI oh n u R n r i 1 1 9 - 3 6 1 * 
1490 INPUT«3.-MCM auch do vou « i « h t o b e f i a 
I300 IF e<0 OR a - n o THEN OOSUB I8AO1GOTO 1470 
IS IO PRINTB3IPRINTB3. "Which Mould vou UVB t o b e t on p 
r » « L . H " 
1320 a4-UPPII IH<lMEY4>i IF a»<>"L* ANO aB<>*H* TMCN 132 
o 
1330 PEN B3.2iCLfl B3lPL0T O.OiDRAM 400.0.PRINTB3.* 
h i o h or lo~" 

1340 r-CN 11 IF 41 - - L - THEN LOCATE 7.3.PRINT CHRB <144) E 
L K LOCATE l .SiPRINT CHRB < I 44) 
1330 PR I NTa3» PR I NT B3, "vou have 6et'"ai"i») " n I F a « - " L * T 
HEN PRINTBS.-lOw- ELSE PRINTB3."hiqh* 
1360 OOBUB 3®0i IF 4 < y . | i - 0 TICN FfllNTB3iPRINTB3iPRlNTB 
3 . " IMPRIS0NED-00«UB 3801 IF a l v . l > - 0 THEN no-no-<0. 
3»*iMOOrO 4BO 
1370 IF 4 4 - - L " AWO • <v . I > • - 10 TICH «o-ao»aiOOTO 490 
1300 If a»-*H" AhO a l v . 1 1 — 1 9 THEN no-ao*niOOTO 490 
IS90 a««ao-aiOOIO 490 
.BOO BEN B 3 , 2 i C L S B3IPL0T O.OIDHAW 400.01 PRINT43.* 

r e d or y e l l o w " 
1610 PEN B3. l iPRINTBJiPKtNTBS.* Bat on Rad n u a a e r . or 
Tel 1 o» n u M t r i • 

1620 IM>UTB3.*>«o« auch do you >1 ah t o b e t ' i a 
1630 IF e<0 OR a>ao THEM OOSUB IBAO.aOTO 1600 
IA40 PRINTB3iPRINTB3.*Mhlch would vou I l k a t o b a t on 0 
r a a a R . Y " 
1650 aB-UPPCRBUMCEVB) 1 IF a B O ' R * AND a«< >"Y" THEM 163 
0 
1660 PEN B 3 . 7 . CLS B3lPL0T O.OiORFat 400.0i PR INTB3. * 
r a d o r v a l l o w * 
1A70 PEN 11 IF aB-*R* T>CN LOCATE 7 . 1 0 . PRINT Cf«B<!44> 
E L K LOCATC 6 .IO1PRINT CHRB 1144) 
1 AOO PRINTB3iPRINTB3, *vOU have b e f a ' o n - | | I F aB-*R* T 
K N PRINTB3. *red" C L K PRINTB3. * y a l IOM* 
1690 QOSUO SOOlIF « W . H - 0 T>tN PRINTB3i PR INTBSi PRI NT* 
3 . * IMPRISOHFO'OOOUB 300i IF a l y . l l - O TVCN a o - a o - <0. 
Seal .GOTO 490 
1700 IF aB-*R* AMD a l a < v . 1 1 . 0 ) - 2 THEN ao-ao*«lOOTO 490 
1710 IF aB-*V* AMD a<a<v. 1 ) . 0 ) - 3 T>«M ao-ao*aiBOTO 490 

1720 ao-M-aiOOTO 490 
1730 « * B3,2 ICLS B3IPLOT O.OI 400.0IPR1NTB3. ' 

I 740 PEN B3.11PR1NTB3.PRINTB3,* Bat on Odd nuafcera or 
Evan nuabere* 

1730 IHPUTB3."Ho- auch do vou - Iah t o b a t " i a 
17AO IF a<0 OR a>ao THCN 808UB lOAOiOOTO 1730 
1770 PRINTBSiPRIKTBS.-Hhlch would you I l k a t o bet on p 
RE«E O.E* 
1700 aB-URPCRB < IMCCYB) I IF aBO 'O* ANO aB< >*E* THCN 178 
0 
1790 PEN B3.2iCL8 BJiPLOT O.OiORAM 400.0iPRINTB3,* 
odd or even" 

I BOO PCN 11 IF aB-*0* THCN LOCATE l.OiPRINT CHRBI144) C 
L K LOCATE 7 .0 . PR I NT CHR»<144) 
1810 PRINTB3iPRIHTB3.*you hava bet*a*on -| i IF aB-*0* T 
L«X PR I NT B3. "odd" ELK PRIMTB3. 'even* 
1820 SOSUB 300. IF 4 < v . 11 -O THEN PR INTB3l PRIMTB3I PRINTa 
3 . " 1*RI80NED*008UB 300i IF a<y , l l aO THEN ao-ao-<0. 
34al1 GOTO 490 
1030 IF aB-*0* AM> a Iv.1>/2<>INT la<v,1)721 THEN ao«ao« 
a.GOTO 490 
IB40 IF aB-*C* ANO a < V. I >/2-INT < a<y. I > 721 TI«N ao-ao-a 
•OOTO 490 
l»30 ao-ao-a1OOTO 490 
1060 SOUND 1.2033.30.131 SOUND 1.O.10.ISlBOUND 1.1017.6 
0,13.RETURN 
1870 PRINT CHRB <221 *CHRB <01 a CLB BSlPffN 4 <a < v . 1) .0) 1LOC 
ATE 13,14iPR|NT RiOHTBI8TRB14<y.I)),LENIBTRa <a< v.1)11 — 
I ) 
I860 PRINTiPRINT CHRB I22> •CHRB <0) IC-L iFOR a-l TO 40| BO 
ROER INT <RND<1)aJO)1 BOUND I . INT(RND(I>»4000).2,13.PEN 
ciLOCATE a l a i v . l ) .4) .4<• 
i y . 11.3) I PRINT CHRB <a <a<y. 11 .61) 1 c-c *11 IF c>-4 T>«N c-I 
1090 FOR t - l TO 30iNCXTiNCXT<BORDER I9.PRINT CHRB <22)• 
CHR4 < 111 TAOl RCTLB̂ N 
900 MODE 11 BORDER INT(RNO(1)«27)iIMC 2.3 .12i INK 3.20i , 

(continued on page 195) 
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Ill WHITE HISTORY 
THIS WEEKEND! 

the world's No.l war game company 

Spectrum versions 
available soon! 

AM n i r m n u n w T M M i B r t u B W H f i i i 

COMBAT 
LEADER 

MHATTUK M B U A m M i a C 

Allaction strategygamestrom SSI-

it last here is your chance to see how you shape op as a 
Gcnoal in a real battle! The pages of history record the 
trinmphs and failures as Eisenhower Montgomery, 
Rommel and ?on Rnndstedt battled in Europe and North 
Africa. But with a dear thinking strategist 
like yourself in command perhaps the 
historians would have had a different 
story to write! " T 

05. Gold is proud to present four of the 
best strategy games by Strategic 
Simulations Incorporated: 

KNIGHTS Or THE DESERT pitches the 
British Forces of Montgomery against the 
might of Rommel and his Panzer Divisions 
in the classic North African campaign 
of 194L 
BATTLE FOR NORMANDY commences on 
'D-Day' June 6th 1944 and relives the 
Allied Forces attempt to smash Hitler's 
Atlantic Wall. 

TIGERS IN THE SNOW reconstructs the 
legendary Battle of the Bulge as in 
December 1944 the Panzer Divisions of 
Yon Rundstedt try one last gamble in a 
desperate attempt to halt Eisenhower's 
advancing Allied lines. 

Wbo will be the victor and who the 
vanquished9 

Only yon have the 
answers 

And if you're looking 
for strategy with arcade action then 
COMBAT LEADER will test all your witsj 
depth of thought and reflexes in this 
toughest of battle challenges! 

GMDMD 

disk & cassette 

tICflN SOFTWARE FOR YOU ON U.S. GOLD 
U.S. Gold is stocked by all leading computer stores including: 

BOOTS WHSMITH JOHN MENZIES WILDINGS WOOLWORTH 
DEALERS! For information oa how M W I ^ B W I ^ W B W B P ^ ^ ^ ^ ^ B 

to become a U.S. Gold Stockist 

write to: CentreSoft Ltd., Unit 10, 

The Parkway Indostrial Centre, 

Heneage Street, Birmingham B7 4L7. 

We p h o n e : 021-3593020. 

STRATEGIC SIMULATIONS INC. 



Is this new 
anothe: 

First read t 
The Ferguson TX MCOl has separate R G B . 
Composite Video and Ae r i a l 1111111 inputs: 
a choice of connect ions • f o r i / 
computers, v ideo games 
and v ideo recorders . These provide the 

SHCRTES1 (and best> routes f o r computer 
and v ideo s i g n a l s to reach the tube. H f f j l 
The - — \ loop a e r i a l shows that the MCOl 

O^ i s a l s o a por tab le co lour TV. 
| j find there's automatic e l ec t ron i c 
-re Jl sw i t ch ing between func t ions . 

•8'VfDto 



rgusonjust 
r monitor? # 
be small print 

I A glance at the screen of our new MC01 will tell you 
1 how far it is from being just a monitor. Or just a 14" portable colour TV. 

| One advantage of our double act is worth repeating, if only 

I because its another Ferguson first: 

Electronic switching lets you change functions automatically 

from monitor to video recorder toT V 

I You can plug in any combination; leave them permanently 

connected; and wave goodbye to spaghetti junction round the back. 

| Convenience is matched by performance. Computer graphics 

and picture quality are far better t h rough our RGB and Composite Video 

in puts t han t h rough t he aerial socket of a n ordinary TV. 

Computer audio output sounds better through the speaker of 

the MCOL(And if the beeps are too loud you can turn down the volume) 

| The full potential of the MC01 will be revealed by your Ferguson 

Dealer; as will the optional Battery Converter which makes it totally 

portable: and the matching computer-dedicated cassette recorder 3T31. 

If total dedication is what you're after, he'll tell you about our out-

standing new 12" monochrome monitor MM02, which is particularly 

suited to text applications 

But if you need a monitor for a home computer.it makes sense to 

get one that's also a colourT V. Especially when it only costs around £229 

And if you want a portable colour TV. why not get one that's 

also a monitor?In the Ferguson Monitor 

ColourT'V, you get the state of two arts in one. 
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A L L R U A D S L c A D T Q H 
MICRO POWER @ 
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MEMOTECH MTX500 
MEMOTECH 
MTX512 

An excellent choice for both the ^ — 
beginner and the Spectrum owner 
wishing to upgrade. 

Features: 2 8 0 A processor. S N 7 6 4 8 9 A 
sound chip (the same as in the B B C Micro). 
256 x 192 graphics resolution, 16 colours. 32 sprites 
two Atari-type joystick ports, composite video socke t 
number pad. Sophisticated utilities to aid programming 
include built-in Assembler/Disassembler and monitor. 

COMMODORE 64 
SSSBCOMPATIBLE 
CASSETTE RECORDER 
Features: 64K, Microsoft B A S I C , 
16 colours. 8 multi-coloured sprites, 
sound synthesiser (producing the best 
sound on any micro), 320 x 200 graphics 
resolution, four function keys, two Atari-type joystick 
ports, cartridge slot, parallel printer interface. 

m 

AMSTRAD CPC464 WITH 
BLACK AND WHITE MONITOR 
AMSTRAD CPC464 WITH 
COLOUR MONITOR 

® 

$ 

Features: built-in cassette recorder. 64K of memory, 27 
colours. 80 column text mode, 640 x 200 graphics 
resolution, joysticks port, separate number pad. 

We also stock a wide range of monitors, disk 
drives, printers, joysticks, light pens, books, 
software and much more! Please send for our 

complete list. 
M A I L O R D E R A D D R E S S : 
D E P T PCT11 
M I C R O P O W E R LTD 
S H E E P S C A R H O U S E 
S H E E P S C A R S T R E E T S O U T H 
L E E D S LS7 1 A D 
Tel ( 0 5 3 2 ) 4 3 4 0 0 6 

S H O W R O O M A D D R E S S 
M I C R O P O W E R LTD 
N O R T H W O O D H O U S E 
N O R T H S T R E E T 
L E E D S LS7 2 A A 
Tel (0532) 4 5 8 8 0 0 

ILlSmiJ* 

BBC MODEL B PLUS 
CASSETTE RECORDER 
AND 5 M ICRO POWER 
OR SELECTED ACORNSOFT TAPES 

Features: 32K, B B C B A S I C (the fastest on any home 
computer). 8 display modes. 16 colours. 640 x 256 high 
resolution graphics, 3 voice sound plus noise channel, 
R S 4 2 3 and Centronics printer interfaces, joystick port, 
built-in Assembler, 10 user definable function keys. 
Complete with a 16 program cassette and 512 
page User Guide. 

ACORN ELECTRON PLUS 
CASSETTE RECORDER OR 
5 M I C R O POWER TAPES 

The scaled down version of the B B C Micro. 
Features: B B C B A S I C , 32K, 7 display modes 
(including 80 column text mode and 64CT x 256 graphics 
resolution). 16 colours, 9 octave sound plus noise 
channel, built-in Assembler. Complete with an 
Introductory Cassette containing 16 programs, a User 
Guide, and a book: "Start Programming on the Electron". 

SINCLAIR SPECTRUM 48K 
PLUS FREE 6-PACK 
SOFTWARE 

PRICES CORRECT AT TIME 
Of GOING TO PRESS ALL 
PRICES INCLUSIVE Of VAT 
HIRE PURCHASE 
AVAILABLE PLEASE 
CONTACT US fOR RJRTHER 
DETAILS CARRIAGE FREE 
fOR BBC AND MEMOTECH 
ALL OTHER COMPUTERS 
£5 00 U.K. MAJNLANO 
ONLY 

AMPLE FREE PARKING' 

® © © © 
0 
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SOFTWARE FILE. 
(continued from page 190) 

PEN 2.MMMT TA» 116) "AOULC T TE • 
1910 PKN .tiPAINTaPAINTiPRINTlnstructlons-tPAINTiPtN I 
iPAINT- Thl* I* a vartlon of the <*MUI casino oaee ' 
"OULCTTt in arfiich you w 
111 nlav against the ' AHSTRAD CFC-464* *CMM« (141 >•-. Yo 
u Mill t>» given S300 to begin mU>,* 
1920 PRINT.PAINT* You can borrow uo to •5000 when vou 

h«vt I m (lun *50.there IS no Itouu lielt on g 
avbleing but fit bank >i 
II break: an ml lion." 
1930 PRINTsPRIHTlPAINT- ( > r M « ar,» k e y * o r I n s t r u c t 
loni on Ion to guOU." 
•MO IF IM>1*«-— THEN 1940 

1950 d-Sl^EN 2|PAINT TAB 116) "AOULC TIC" 
'966 UN ••Hf.iNI iPPINrifRlN?* Instruct iw«*. "ll-HINT iPAIN 
I 'm p ldn ' iKN UPAINT" bet on any on of the J7 rwA* 
r* (including 01 
.the L>Jdk are 35-1. " 
1970 PfN SiPftlNliPAINl'a cheval'iPEN liPRINT" bet oo t 
Ml either hor I rental 1 v or vertically adjacent nu'v 
•ber the odds are 17-1." 
I PEN 3lPRINTiPRINT*transversale olein«-iFEN I iPAINT" b 
et on a rw of three nu»6f fc. Vou eu»t " 
1900 PAINT" enter- the »lrst of the trwe* nuetors. oi 

d s a r e 11 - 1 * «PA INT i P EN 3 i P A I N T " e n c a r r e " : PEN U P A 1 N T -
f o u r n u a b t r t a r r a n g e d o n 
t h e t a b l e i n t h e s h a p e o f a n u i r t e . g . 7 . 8 , 1 0 . 1 1 . 
The o d d * a r e 0 - l * i P I N 2 

1 9 9 0 LOCATE 1 . 2 M P A I N T * o r e s * a/»y l a v t o c o n t i n u 
e " i l f I N K E Y * - - - T»CN 1 9 9 0 
2 0 0 0 C T - S iP fN 2 ¦ P A ¦ N T T A I K W . l - R O U - C I U ' - f P C N 3 i P R I N T i W » l 
N i l PR I N T * I n s t r u c t i o n s . " 
2 0 1 0 PA I NT i PA INT " t r a n s v e r s a l s > « - ¦ P i N U P A 1 N T * b e t o n 
t » o a d j a c e n t r o a r * . a n d v o u a u a t l n o u t t h e f i r s t L ) « < 
e s t n um b e r i n t h e t w o r 
o - s . t h e o d d s a r e 3 - l * i P E N 3 s P A I N I i P A I H T " a c o l o *w> " i PEN 

2 0 2 0 P A I N T " b e t o n o f o n e t h r e e c o l o u r s o f t w e l v e n u 
• b e r s . t h e o d d * arm 2 - 1 " t P A l N T s P E N 3 i P M ¦ N T " a d o i e n " i P E N 

U P A I N T " b e t o n o n e o f 
t h r e e s e t s o f t w e l v e n u m b e r s 1 1 - 1 2 . 1 3 - 2 4 . 2 3 - 3 4 ) t 
h e o d d s e r e 2 - 1 " I P A I M T I P C N 3I I ' l l INT * 1 o ̃ o r h I o h " I P C N 1 
2030 PAINT* b e t o n e i t h e r l o - n u n b e r s ( l - I U l or h i 
o h < 1 9 - 3 4 1 t h e o d d s a r e l - l " i P E N 2S LOCATE 1 . 2 S | P A 1 N T -

PRESS AWV >EY TO C 
O K - T N U C " 

2 0 4 0 I F I M W E V 4 - " " « « 2 0 4 0 
2 0 5 0 C l . S s P f N 2 l PR INT TAB ( 1 6 ) " M H J l l T T f f P E N 3 l P R l N T t P A I 
N T i P A I M T " I n s t r u c t i o n s . " 
2 0 4 0 PA INT sPRINT " r e d o r v e l l o w ' i P E N l l P A I N T " b e t u n e i 

t h e r r e d o r v e l l o w n u a f e e r * t h e o d d s a r e 1 - 1 " s P R I N I i PEN 
3 « P A I N T * o dd o r e v e n - > P E 

N 11 PA INT" b e t o n o d d no»4 ie r s u r e v e n n u a b e ' s t h e o d d 
s a r e I - I " I P A I N T I P C N 31 PA I NT" I n o r I s o n e d ' I P E N I 
2070 PAINT" I f v o u h a v e b e t o n o d d . e v a w i . r e d . y e ! 1 M , h i 
o h o r l o w l a n d t h e b a l l l a n d s o n 0 t h e n t h e b e t i s 
INPRIGONED a n d t h e b a l l 
I S t h r o w n a g a i n . i f i t a g a i n l a n d s o n O t h e n t h e b a n k 
t a k e * h a l f t h e b e t . * 
2 0 0 0 R E S T O R E 

2 0 9 0 fit AO As IF ft- - I T I CN 2 1 1 0 
2 IOO SO»/NO I . A . 2 3 . 1 S i GOTO 2 0 9 0 
2 1 1 0 PEN 2 l LOCATE I . 2 3 s P R I N T - P«ESS ANY KEY TO 
PVAY " 

2 1 2 0 I F L » L » « - " TLFCN 2 1 2 0 E L S E l O O 
2 1 S O I I « O > 9 0 T H E N 3 2 0 

214© C L 6 « 3 l P A I N T # 3 . * b o r r o w i n g e e r i e r * I P«1N I«3 iP»< I N I 
• 3 , " v o u r a n b o r r o w u o t o - b o r i s INPUT 6 3 . " h o w ̃ i r h d o v o 
u w i s h t o b o r r o w ' i a a i I F n 
{ . o r OA n 0 THEN 2 1 4 0 
2 1 3 0 n u - n Q ' « : h w - b o r « i O o - m S O T O 4 9 0 
2 1 6 0 C l S s n o m O i P f f l N T i P R I N T " y o u h a v e b r o k e n t h e b a n k . 
M o u l d v o u l i k e t o s t a r t a a a i n ( Y ' t f i " 
2 17© a * - U P P E R » < l f * £ Y * l s I f a»- > " Y " ANO a » - > * N * THEN 2 1 7 
<> 
2 1 8 0 I F « » - * V " T»CN PTJN 

Quadruplets 
Victor Card, 
Horley, 
Surrey. 

QUADRUPLETS:A captivating game of vertical 
strategy in which the player tries to out-rhink 
the computer. The game is simple in concept 
but can develop into a challenging battle of 
tactics which makes quadruplets an absorbing 
game for all members of the family. 

A modern, micro-based version of noughts 
and crosses the basic objective is to complete a 
line of four counters in the playing grid 
vertically horizontally or diagonally — before 
the Q I . docs the same. Th i s sounds easy 
enough, but the computer makes sure that it's 

not. The limitations imposed by the vertical 
play of this game makes it necessary for the 
player to think ahead, or risk being out-
manocuvercd by the micro. 

At each turn, the counter is placed above 
the required column using the cursor keys. 
Pressing the spacebar will the drop the 
counter into the column selected until it 
comes to rest upon another counter or comes 
to rest upon the bottom of the grid. You 
should be careful not to press too long on the 
spacebar, however, since the Q L has auto-
matic repeat on all keys and a very effective 
keyboard buffer which can mean that you 
inadvertently play several goes ahead if you 
delay on the keys. 

Although written in Basic, the program has 
been designed to make full use of the 

advanced graphics facilities of the Q L and a 
reasonable fast and powerful game ensues. 
The human player always plays the green 
counters, and the computer always plays red. 
These colours have been selected to give 
effective displays on both colour and mono-
chrome televisions and monitors. There are 
three optional skill levels and the previous 
loser always takes first go. The computer 
visually displays a winning line when one is 
achieved and keeps a running tally of the 
game score. 

I f typing in a program of this length proves 
too daunting a task then I can supply a copy 
on Microdrive cartridge for a cost of £7.50 
including postage and packing. Please send all 
enquiries to Victor Card, 5 Cartcrsmead 
Close, Horley, Surrey R H 6 9 L G . 

100 i n i t i a l i s e 
110 AEPeat a g a i n 

120 a o e s - O i d S i C i e E 2 i D i n 0 1 5 . 6 1 

130 FOA I - I O TIL 130 STEP 2 0 
140 FOA 1-10 Til 110 STEP 20 

150 I W l l T l L l I s CIRCLE l . l . f 

160 NE* T » 
170 N1 «T i 
I BO TTCI-eat 0 * « e 

H O IF c o l o u r « 4 R>CN 
200 c o l o u r - 2 
2 1 0 ELSE 
220 c o l o u r - 4 
230 END I f 

240 IT C o l o u r - 4 THEN 
230 H INAITEO 
260 ELSE 
270 « s oo JfK> thO K 
-"90 C ' I E O ' O u r * r o w , c o l o u r 

100 L» - I W - c o l o u r L * * M 
110 *r>Ow w inner lEX IT g a n r 

320 I NO I f 

330 noes-goes* I 
340 I F gne*-42 THEN 

350 IW ro./LAT E S . l . S l P A I N T n > . s t a l e * a l o l E l I T g a 
«•« 

360 END If 
370 END * £ P e a t o m o 

300 u i rdate M w a i o i l f o t « gaw» 

590 END ACPeal a g a i n 
•100 AEWa' L • • • • • • • • • • • • • • • • • • • • 

410 D l F i n e KfCCerture i n i t i a l i s e 

420 MEHAR> A A ^ A A A A A A * . 
430 HOOi B s P M I A l l O - S M M 7 t c o l « a r k - 0 

440 Olf l c o l u e i s c o r e l b M O l h n a i w f i t ) 
450 WINDOW 2 6 0 . 1 6 0 . l l l 0 . 3 0 l SCALE 1 2 0 . - 3 . 0 

460 PAPER OiO.Ssl>OROCR 2 . 4 

470 PAPth CO . I sCLS COiCS IZE CO. . 1 . 1 
«80 WINDOW F*7. ISO. 1 6 0 . 3 0 . 5 0 
490 PHIN1 •»•«•! l o I - 0L"\\"what * v o r n w « ' 

5 0 0 I M A I L R , M . I 
510 CLUiAl t . 4 i » A I N l " Le t » | . l av* 
520 AtUIOkL 

530 FOM i - l TO I 
5 4 0 FT£AI) A . Y . R 

35J AT . . y l P f t l NT 0 I AT . . l i P A I N I L 

56u NEKT I 

570 I W 6 i F l « 8 H I 

560 mI II .61 INT uat l ruB :AT n . | 3 i P R I N r « t s 

59u 0O1A a , e . » . 6 . 7 . 1 0 , 7 . 6 . 1 1 . U . S . 1 2 . g . 6 . I I . 1 0 . 7 . 1 0 . 1 1 . 
0 . 9 

600 FLASM OirOA i - l TO 50©0|NEtT a iCLU 
610 RCPeat o - e r v 

620 AT O . l l f M N T - S k i l l l e v e l U - J l " > " 
630 S l l l U « l f * t V » ( - | l 

640 IF u i i l l f - l - OA s k l l 11 «-2 " OA « n l I I - * 3 * TICM C 
X I I Query 
650 I NO RE Pea ! a u e r y 
ft<.i OPEN ES.SCr 26C»«3oa 1 UOk201SC/4.E £ 6 . l 2 0 , - ' , ( ) 

6 / 0 PAPER £ 9 . I sCLS £6 

anil OL s c o r e ' O s v o u r s c c r e - O i c o l o u r > 2 
6Vt> EVD DEF , n r > n a t i « K « e 

7.10 RENara 

M O O C F me PAOCedure n u n a n s o o 

••20 n t H a r i . 
730 AT C2 .S .O IPA INT C? , ' u * e k ev s i - \\|CHA*( l l l l l l I ' * n d 

i U f i i i | 9 « ) > I n <aove W w a c * ba» V t o u l a v 

740 . -ooi , - a o i c o i - o 

INI c a . c o l o u r sf ILL ri>. I iC IRCLE i O . - . y . a o 
760 RfJ ea t v o u ' * o 
7/ O af :•* E't <-1 > 
'Hu i r , i i aVK. a < 0 . c o l > • THEN 

79u d r o o s £ « I T v o u r g o 
BOO END IF 
910 CLS c a 

920 • - lOO* ICOCEI aa » -2C<»1 -1»>6* <COC»E • * * • • 1921 
0 3 0 IF * Q'J T»E»i -OO 
0 4 0 IF M 711, ! • « « - - 7 1 6 

0 9 0 c o l — <• - 0 0 1 / 1 0 6 
0 4 0 I h f C O . c o l o u r i • I L L C O . I iC I R C L C C O . ' . r . 5 0 
I I7 0 I NO AEPea t yourUO 
•MO f nC DTTine h u « * n s g o 

0V0 D I N a r l 
W-i C4I I IW I 'ROCedure d r o o 
91 il n t H a r l 
920 O.S ( f t : r ow--

93u R £ P e « l u n t i l r » » i 
'•40 IM L o l o u r s l l l . I s C I A C l t I • •• < o l • 2 0 . 110-r ow« 2<J. 
9 3 0 IF row-b I i s II 

9 6 0 b < r o » . c o l • - c o l o u r 
170 I NO M I I n e droc. 

M » CNtl I F 
•Wl > |< o < r o w > l . c o l > 0 THf.N 
IOOO b ( r o w . c o l > *COt our 
1010 END OEF i n e <*roe 
1020 END I F 
1030 FOR I » 1 TO tOOsht .a l i 
1 040 IN* 1 1 F I L L l i C I A C l l I 0 « c 0 l « 2 0 . 1 l O - r a w » 2 0 . 9 

1050 r o w - r o w - l 
1 0 6 0 F.NO REPea t u n t i l r e s t 
1 070 END D E F i n e d r o o 
1 0 # 0 ASMorh 
10 t o OCT I n e P r o c e d u r e U . s g o 
1100 Ml K a r l 
ILLO S-OOL v > 5 0 i CO l « 0 i CX . t l C2 
1120 f i n d . b e s t w « 

1130 REPea t a v g o 
I 1 4 0 I OH i - l TO l OO i NE l T i 
1 150 CLS CU 
I 1 6 0 I f i x - g o > / 1 0 6 - c o l "HEN 
1 1 7 0 d r o o t CMO DCF i n e OLSOU 
1100 END I F 
1190 K - 1 . - I O 6 
1200 t » * < i l . c o l o u r i r i l l E O . l i C I I i U l C O . . . V . S 0 
1 2 1 0 END i t f e a t n y g o 
1220 END DCF i n e OLsgo 

1 2 3 0 A t N a r . 

1240 O t F i n e r-POCeo^e c h e c k l o u r s I r o w . e a r k » 
1 2 5 0 H t l l i r i 
1 2 6 0 w i n n e r - 0 
1 2 7 0 s e a r c h r o w . a a a r k . O . l 
12 BO IF w i n n e r O O THEN 
1 2 9 0 r o w n a r t a O s c o l n a r k - 1 
1 300 EMD DEF i n e c h e c k f o u r s 
1 310 END IF 
1320 i . a r c h r o w . - 1 , - 1 
133© t r w i n n e r - : -O TH tN 
1340 r o wK a r a s - l i c n l * « r k - - l 
1 350 END DCF i n e c h e<» f o u r s 
1 360 I NO I F 
1370 s e a r c h r c M . n a ' k . 1 , - 1 
1300 i r w i n n e r < t O THEN 
13VO r O M U r h - l i c o l e a r k - 1 
1 400 UND OC Fm e c h e c k f o u r s 
1 410 END i r 

1420 s e a r c h r o - . n a ' i . l . O 
1430 If w i n n e r O O I K N 
1440 r c w W M r k - l i « o l » a r k . 0 
1 450 CND I I 
1 460 CND D t f ' i n e Che<« . » o u r * 
1 470 A t H a r k . . . . . . . a . . . . . . . . . . . . . . . . . . a . . . . . . . . . . . 
1 480 D e f i n e PAOCedu re s e a r c n I r o w . n a r t . d e l t a * } . d e l t 
1 4 9 0 REMark . . . . . . a . . . . . . . . . . . . . . . . . . . . . . . a . . . . . . . 
1 500 c o u n t - I s o o m t s - I 
1 510 s e a r c h ! r o w . e a r W . d e l t a x 1 . d e l t a v l 

1 5 2 0 s e a r c h ! r o w . e a ' l . - d e l t a x 1 . - d e l t a v t 
1 5 3 0 If c o u n t — 4 T » * N w | n n e r * c o 1 o u r 
1 5 4 0 END D f . t i n e s e a r c h 
1 5 5 0 RChar - l : a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a . 
1 3 6 0 D C F i n e PROT.edure s e a r c h ! (r u » . * a r k . d e l t a . . d e l t a v l 
1 3 7 0 ElCHarV. . . . . . . . . . . . . . . . . . . . . a . . . . . . . . . . . . . . . . . . . a 
1 3 0 0 n e w o w - r o w i n e w c o l - « O l I » t » r t " O 
1 3 9 0 A K P e a t l o o k . 
1 6 0 0 n e s r o w - n e w r o w < d « l t a > 
l o l O I F n e w r o w : 0 OA n e - r c w > 5 THEN E X I T l o o k 
1 6 2 0 n e w c o l - n e w r o l < d e l t a v 
I o 3 0 I F o e w c o K O Of n r w c o l - 6 THEN E X I T I t x l -
1 6 4 0 I F b I n e w r o w . n e w r o l > - C O l O u r T>CN 
1 6 3 0 i>oi n t s - o o i n t * • I 
1 6 6 0 I F s t a r t - 0 I W M c o u n t - c o i a n t * I 
1 6 7 0 END I F 
1 6 0 0 I F b i r i v w r o w . n e w c o l l - c o l c s u r l l « N 
16«0 s t a r t - I 

1 7 0 0 I F b < n e w r o w . n e w i o l » - M r k 114 N H I T l o o k 
1 7 1 0 a o i n t s - o o i n t * ' ! 
1 7 2 0 END IF 
1 7 » END R E ' e a t l o o k 
I 7*0 I F ifj,r I- - O AMU p o i n t * - 4 AND c o l wain s c o r e I c o l > 1 T 
MEN c o l u m i s c o r e f c o l I - t o l u o n « n r » t r o l i ' c o i n i I 
1 7 3 0 END D E F i n o s e a r c h i 
1 7 6 0 R E M a r k . . • • • • . • • • • • • • • . • • • • • 
1 7 / 0 D E F i r i e S - f tOCwJu . u Wusw w i n n e r 
I TOO B p t a r l . . . . . . . . . . . . . . . . . . . . . 
1790 r n d r o w - r o w i o n d c o l * < o l 
i W w nwwrow-rowinewCOl-COl 

1 0 1 0 f.l i - e a t e n a n o i n t 
I!l2*> n e y , r o w - n e w » o w « r o — m ' » 
1 0 3 0 I I n e w r o w / o OR n awuaa-5 THIN C » 1 T . < " ) o o i r i « 
1 8 4 0 n e w c o l ">iewiol O l e a r I 
-.BV- i r n w w c o K O OA '.ew< 
! 0 6 i 7 I F n i n e w r o w . n v w c o l i - w i i u i e r 
1 8 7 0 e n d r n w - n e w r o w i e n d c o l - a n e w c o l 
1 0 9 0 END A E P e a t e ^ d p o i n t 
1 8 9 0 FOR i - i TO 2 0 
1VO0 1N> 11 f 1 a s l > c o u n t e r s 
I V I O 1N» wl i . n r » i f l a s h c o u n t e r r. 
I 9 2 0 NFXI i 

I 9 . J O H I D 01 l i n e s h o w w i n n e r 
1940 WfHarfc • • • . • • • • • • • • • • . . • • • . . . . . 
1 9 3 0 O f F i n o P A O C e d u r e f l a s h c o u n t e r s 
1 9 6 0 R K K a r k • . . . . . . . . . . . • . • • . • • • • • • . 
1 9 7 0 TOR 1 - 0 TO c o u n t - l 
IVDO n e w r o w - e n i K O w - r o i a a r k l j 
1 9 9 0 n e w c o l - e n d c o l - c o l » a r k . j 
2 0 0 0 K - 1 0 - 2 0 . n e w c o l > v * U 0 - 2 0 » n e w r o w 
2 0 1 0 F I L L H C 1 R C L E • . v . 9 
2020 END rem i 

2 O 3 0 END D C F i n e <1 a * n c o u n t e r s 
2 0 4 0 P E H a r k . . . . . . . . . . . . . . . . a a . a . . . . 
2 0 5 0 O C F l n e P A O C e d u r e f I n i l . b e s t . e o v e 
2 0 6 0 - I f H a r I . . . . . . . . . . . . . . . a a . . . . . . . 
2 0 7 0 c o l — I 
2COO F C « i - O TO 6 i c o l > w a n s c o r e d ) - 2 i n C I T i 
2 0 9 0 R E P e a t f o r a l l . c n l s 
2 I O O c o l —ccs 1 * 1 
2 1 1 0 I F c o l > 6 T » « N E X I T f « 3 r _ a l 1 . c o l l 
2 1 2 0 * « 8 © » 1 0 6 » c o l s r o — - l 
2 1 3 0 C L S £ 8 s IM> C O . c o l o u r i F I L L C O . I l C I A C L E £ 8 . » , y . 5 0 
2 1 4 0 R E P e a t fesr a l l r o - i 

2 1 3 0 I F r o w > 4 TKLN C X l t l o r a l l . r o w s 
2 1 6 0 I F b l r o w l . c o l > < > 0 THCN E X I T « o r . a l l . r o w s 
2 1 7 0 r o w « r o w » l 
2 1 0 0 F.ND R C P e a t f o r a l l r o w s 
2 1 9 0 I F r o w — 1 T»CN 
2 2 0 0 c o l u m s c o r e ( c o l > - I 
2 7 1 0 f C X T f o r . a l l c o l * 

I I C N I XI T e n o o o m t 

TMtN CXLT e n r t pn i n t 

(continued on page 197) 
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A 96K PURE TEXT MACHINE CODE ADVENTURE FOR 
THE 48K SPECTRUM (IN TWO PARTS) 

fe 
A large build up of Soviet troops is forming on the South Eastern 
Pakistan border, with probable hostile intentions. Troops and 
supplies travel the fragile Eastern Kabul road through unoccupied 
territory. Your role is to disrupt these troop movements, harass 
supplies and prevent the Soviets from attaining their objectives. 
You have British Paratroopers; ground to air missiles for attacking 
their airfield and destroying helicopters; plus rebel guerillas to lay 
ambush on troops and convoys. 

Please send me copy(ies) of 'AFGHAN ATTACK' 
at £9.95 each. I enclose a cheque/P.O. made payable 
to 'Southern Software' to the value of 

Name 

SOUTHERN SOFTWARE. 6 The HUlway. Farefom. Hants. P0168BL 



SOFTWARE FILE 
(continued from paae 195) 2 4 4 0 I F H i n n » r * 4 Tr€ti c o l u n n _ » r rrr I c o l ' 2JMIO c n » r k . < o u r » r o r f i . u ' t 

2 4 5 0 c o l o u r « 2 i b < r o - . c o l > - 0 2 6VO 6 i r o r f i . c o l ) » 0 
2 2 2 0 END If 2 4 6 0 I F c o l > 6 T >CN E X I T l o r a l l . c o l « 2 7 0 0 CND B l - i w w i n 
2 2 3 0 t l I r o w . c o l > - c o l o u r 2 4 7 0 END R E P m I < o r . a l l c o l a 2 7 1 0 R t f l a r k • • • * • • • • • • • • • • • • « • • * « • 
2 2 4 0 I F » H U * < > ' 1 THEN 24BO • i « » - l i i » « 0 2 7 2 0 C € ^ l n • 1 - t t OC rO u r « u o O a t c « c o « • 
2 2 5 0 c h e c k f o u r * ra-.O 2 4VO FO « 1 " 0 TO 6 2 7 3 0 h C H a r i • • • • • • • • • • • • • • • • • • • • • • 
2 2 8 0 EL EC 2SOO I F c o l u n n K ( r * n I H t N n - o « l 2 7 4 0 I t M i n n r . ' - ; t » « N a t t i x t U i * r . o » a « : 
2 2 7 0 : h K l _ l ( * / « r < M . c o l o u r 2 3 1 0 I F c o l u n i a c o r a l l > > n a n I H I X 2 7 3 0 I f " i n n w - l t > « N v o u , K C C v d u i »< o r » > 1 
2V n o END IF 2 3 2 0 C o l ' l i M . K O l u a n * c o r > i ¦ i i n - 0 3 7 aO C l . 1. CO ¦ l - » t ¦ N » C O . - I l CO ^ t 01. - ¦ 1H . M a r r , n « h i . l i 
2 2 9 0 I F K l K W H O i n r THKN 2 3 3 0 CND I F ' " l v c « i r » . n r r 
2 3 0 0 b t ' M . c o l 1 - 0 2 3 4 0 N E I T i 2 7 7 0 END D E F i n * u n d a i a « c o r » 

' 2 3 1 0 O . S £ 6 i c o l u m k c c r v i c o l > - l O O 2 3 3 0 I F n « 0 T >CN EkO O C F t n a 4 I n t f b n t _ « o v » 2 7 8 0 fi£H*r. 
2 3 2 0 EHD D C F i n * < « n d . b » » t n o v * 2 3 6 0 Z 7 9 0 C E F i n a F ^ O C v d u r v o l l » r _ n e « o a a e 
2 3 3 0 END I F 2 3 7 0 FOR , » 0 TO 6 2SOO C E N a ' i • • • » • • • • • • • • • • • • • • • • • • • • 

¦ 2 3 4 0 r o M h « r o ̶ - 1 2 3 8 0 I F C O l u w - > _ f r C O r « t i I «« ian THEN I 0 1 V " E F - c a l l i u H l i e n 
2 3 3 0 I F romty<>-i TK€N 2 3 9 0 Nh«r»»ir>tf»-1 1 0 2 0 C LS C2 

J 2 3 4 0 b ( r M i . c o l I " c o l o u r 2 6 0 0 I F " MEN CO l - I 2 » 3 0 AT £ 2 . 8 . 0 t F f t I N T r C . " d o v o u - a n t * - a . . u t « i » r u u ' • 
2 3 7 0 C l -«C V o u r • r e m d , c o l o u r 2 6 1 0 ENO I F "»» or no' 

2 3 a o I F . i n w c o l n r ANO s k i l l ( - ' 3 ANO c o l m r M W 2 6 2 0 N O T I 2 0 4 0 4 l . | N E V » i - | i 

TM8N CO l u r t " ftCOr « < c o l I - l 2 6 3 0 f N O D C F l n « * I W I M i l , « o v « 2 0 0 0 I F a * » ' V 0<- . » - • . IMCN C « 1 T O u M t l O -
3 3 9 0 b ( r o ^ . c o l ) « 0 2 6 4 0 R E H a r V 206<» I I a t - ' N " IJV a « - * n - » i t f f . G 'O*1 
2 4 0 0 c a n h u i u n . a l n r o > « , 4 2 6 3 0 D C F l n * P f t O C v O u r * C a n j i u i u r . i n l r w h . M r k i 2 0 7 0 CND h f i l . a . o . . » . t i o n 

2 4 1 0 I F Tr4N c o l u m n » < o r « < C O l ) - 0 2 6 6 0 n E K a r h a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a 286<> C L S £ 6 

2 4 2 0 EM ) I F 2 6 7 0 c o l o u r « 4 • 0 ( r o w i . c o l > «e o l o u r CND CCf i nm n l l » r.»v. q « . * « 

2 4 3 0 c t n . l M M n . K i n r c - , 0 ' S 1 

Hard Lines 
Nigel Bates, 
Bradford, 
West Yorkshire. 

TH I S PROGRAM has been written on a 4 8 K Z X 
Spectrum but will run on both 16K and 4 8 K 
machines. T h e machine code is stored in data 
statements from line 30 to line 110 and is 
Poked into memory by line 10 and line 100, 
the machine code is used to move and display 
the scores and the ink jet. 

The rest o f the program is in Basic and 
controls the number o f lives, screen number, 
screens, bonus and high scores. It makes full 
use of the 16K of memory, colour, sound, 
high resolution graphics and includes four 
different screens. 

Program notes. 
l ines 10-110 P o k e s mach ine c o d e 

into memory 
998-1000 Init ia l i ses g a m e 
1000-1020 Init ia l ises g o and ca l l s 

the mach ine code 
1020-1160 S e l e c t s b o n u s 
2000-2070 S u b routine to draw 

s c r e e n s 
2100-2499 Data for s c reens 

Variables. 
h$ H i g h s c o r e 
a$ S c o re 
b$ B o n u s 
c$ M e s s a g e s 
1 L ives 
s Level or S c reen 

(6 d ig i ts ) 
(6 d ig i ts ) 
(4 dig its) 

Other variables have m i se l l aneous u s e s — 
a.b.x.y and n$. 

Just type in the program as listed and run. 
T o save use 

S A V E " H a r d L i n e s " 

T h e program uses either the Sinclair Interface 
2 or the keys: 6 Left; 7 R ight ; 8 D o w n ; 9 U p ; 
0 Accelerate. 

Gu ide the ink jet around the maze to try and 
reach the centre without hitting either the 
walls o f the maze or your trail. Y o u have a 
limited ink supply and are timed, i f you can 
reach the centre before your time reaches 600 
then you are awarded a bonus o f 1,000 points 
plus a 500 point bonus for reaching the centre 
dot. I f you complete a maze you arc con-
fronted with a new maze, there are four differ-
ent screens and then it returns to the first 
screen. 

1 LET h S = " 0 0 0 0 O 0 " 
S BORDER O: P A P E R O: I N K 7 : 5 

R IGHT 1 
10 R E S T O R E : FOR a = 3 2 2 5 6 TO 3 2 

READ n- P O K E a , n N E X T a 
2 0 L E T C * = " 
30 DATA 3 0 , - 2 3 , 1 , 8 , 1 7 4 , 6 2 : , 2 4 8 . 2 

11.254. 3 3 2 5 S , 1 2 5 , 6 2 . 2 3 9 , 2 1 9 . 2 5 4 
, 2 3 0 . 3 0 , 2 5 1 , 3 0 • 3 2 , 1 1 2 3 , 9 5 , 2 0 3 1 
0 3 . 3 2 , 1 , 1 3 , 2 0 3 ,"95 , 3 2 . 1 . 1 2 , 2 0 3 , 3 7 
, 32 , 1 4. . 2 0 3 . 7 9 . 3 2 . 1 . 5 . 3 6 , 6 2 , 0 . 2 1 
1 . 2 s - . 6 2 , 2 3 9 , 2 1 9 , 2 5 4 . 

22 DATA 2 0 3 , 7 1 , 3 2 , 7 , 5 3 , 3 2 . 1 , 5 2 
. 2 1 , 4 0 , 4 . 5 2 , 2 1 , 3 2 . 2 4 1 , 2 0 3 , 7 1 , 3 2 
3 . 5 3 , 3 2 , 1 5 2 , 6 2 6 4 , 1 36 , 4 - 8 , 2 , 6 1 
1 2 0 , 2 5 4 , 0 . 3 2 , 2 

34 C-ATA 6 , 1 9 1 1 9 7 , 1 2 0 , 2 0 5 , 
3 4 . 7 1 4 , 6 2 , 1 , 1 5 . 1 6 . 2 5 3 1 9 3 . 8 6 13 
2 . 1 1 9 186 2 0 0 . 1 9 7 , 1 , 4 8 , 5 , 5 8 . 1 2 0 , 
9 2 . 3 3 2 5 5 , 1 2 7 . 1 9 0 , 4 0 , I S , l i d , i 3 5 
2 , 6 2 , 2 2 , 2 1 5 , 6 2 . 1 , 2 1 5 . 6 2 , 3 1 . 2 1 5 , 2 
0 5 , 0 , 1 2 7 . i , 4 8 , 6 , 3 3 , 2 4 7 , 1 2 7 , 5 2 . 6 2 
, 2 2 . 2 1 S , 6 2 , 0 , 2 1 5 . 6 2 . 1 1 , 2 1 5 , 2 0 5 . 0 
.127 

35 £ATA 1 9 3 , 3 3 , 2 5 4 , 1 2 5 . 5 3 , 3 2 , 2 
1 , 8 4 ,8 , 1 9 7 , 4 3 — 0 . 1 4 , 0 , 2 2 9 , 1 2 0 , 2 0 
5 . 1 7 7 , 3 4 , 5 4 , 1 2 9 , 2 2 5 , 1 9 3 . 5 2 , 5 2 1 ? 
5 , 1 9 0 2 0 0 

39 DATA 6 2 , 2 5 1 , 2 1 9 , 2 5 4 . 2 0 3 9 5 , 
1 9 4 , 5 1 2 6 , 2 0 1 

100 R E S T O R E 1 1 0 : FOR 3 = 3 2 5 1 2 TO 
3 2 5 3 5 READ n . POKE a , n NEXT a 
110 DATA 1 2 6 . 2 1 4 , 1 0 , 3 2 . 5 - 4 3 , 5 2 , 

3 5 , 2 4 , 2 . 1 9 8 , 1 0 . 1 1 9 , 1 2 9 , 2 1 5 , 6 2 , 3 
2 1 5 , 6 2 , 5 , 2 1 5 . 4 3 , 1 6 , 2 3 2 . 2 0 1 

958 POKE 3 2 2 5 3 , 0 : FOR a = 3 2 7 5 0 " 
0 3 2 7 6 7 P O K E a , a - a * N E X T a 

=99 L E - 1=1NT P I : L E T s = l / l 
. : C 0 INK R N D - 4 + I N T P I C_ 5 P _ : 

1 0 o i ~ F O P a =1.-1 TO 2 1 . P R I N T • 
N E X - a GO SUB 2 0 0 0 

1302 FOR a » 3 2 7 6 0 TO 3 2 7 6 6 : POKE 
a a - a NEXT a. P O K E 3 2 2 5 3 , a - a = 
LOT 1 2 5 , 8 8 DRAU 2 , a - a DRAW a - a 
. _2 DPA<~ - 2 . 5 - 5 • DRA;- a - a , 2 
1010 P R I N T PT £ - £ , 2 . I N K Dj P - = E 
- 1 ~ P P D L I N E S By N I G E L B A ~ E 
5 " . t t l RT s P A P E P 2 ; " S C O R E 

U G H S C O R E - P A P E R 1 
INK L I V E S " \ . AT 1 , 1 2 i_E 

'.'EL ' £ , A " 1 , 2 2 " T J M E AT 0 0 
LET =c=L«SR 3 2 2 5 8 

1020 i_ET c = l N T bC 2 5 6 L E T c =b 
: - b * 2 5 8 
1030 L E T a 5 = " 0 0 0 0 0 O ' " O R a = ! ~ 0 
6 LET £ S a ) = C H R S P E E K ( 3 2 7 5 3 -

a -48) N E X T A 
1050 I F b = 8 8 OR b = 35 OR b a » 7 ) A 
ND 1 C = 1 2 5 OP C = 1 2 9 I P C=130"> ~ n E 
N P R I N T AT S , b / b ; P A P E R 1, I N K 7 

" G R E A T ! NOW TRY THE N E X T i_EUEL 
LET £ i s + l L E T a S = S T R $ lUAL a 

$ + 5 0 0 ) . - E T D$= 0 5 0 0 " : L E T C$= 
EXTRA S 0 N U 5 ' I F P E E K 3 2 " ? 6 4 5 T 

HEN L E T a $ = S T P s JAL a s - r l O O O ' 
fT r 5 = 1 5 0 0 " C 5 = C S+CHR J 2 2 -

C.-lRS 1 4 + C H R S 14 - " F A N T A S T I C " 
1 0 7 0 I F C $ = " T H E N L E T i - i . - l _ E 
T C S = " NO BONUS " + C H P 5 2 2 + C - P 5 

l i - C H R $ 1 2 - C ^ R l 1 7 + C H R 5 2 + " H<f?R 
D L I N E S " . L E T b $ = " 0 0 0 0 " 
1 0 8 0 I " P E E K 3 2 2 5 3 = 1 7 5 - - * EN L E ~ 
CS = " OUT OF 2 " 
1 0 8 5 I F UAL a s UAL h S T H E N LE"1" -
5 = a $ 

1 0 9 0 I " I < S / i ~, -£N P R I ' . T AT 13 1 
2 . I N ' € P A - E P £ / S ; C S L E T C5= 
G A M E - 3 . E P " F O - h = 9 TO 2 5 S T E P 2 

P R I N T A T 10 a INK 2 P A P E R 5 
c$ ( ( * - 7 /2> . FOR r = 1 TO 30 
N E X T r N E X T a I N P U T A n o t h e r 

g a m e ' t . •" c s I F c s = y " THE ' . 
GO TC 5 
1 0 9 5 I F . :s .'1 " H E N STOP 
1 1 0 0 P P I N T fir . 0 12 , I ' . - f P A R E 
p 2 ; " B O N U S ' bS AT 1 1 . 1 2 I N K " 
P A P E R 3 " S C O R E a $ . A " . 3 . 1 2 " 

- A S H 1 P A P E P 1 CS 
1 1 0 1 I F _ E N 5 S 5 T H E N i_£T 34 = 0 

• a s GO TO 1 1 0 1 
1 1 0 2 I F . E N t T H E N . E " h I = D 
•• •*> s : i i o i 
1105 FOR A = I _ ~ : C P O K E 3 2 7 5 3 + = 
'.•AL a s 1 a "JE> ~ a 
1 1 1 0 L E T : 5 = 

1 1 2 0 I F . 'AL b$=C -.HEN SEE- a / 3 = 
- a B E E P a/a -12 S E E P a a - 2 4 
1 1 3 0 IF U A L = 5 0 0 VHBN 3=0 
T O 10 FOR t=a - 3 a - 5 « 1 0 B E E P 

. 0 1 . 0 N E X T b N£ • "r a 
1 1 4 0 I F VAL b S = 1 5 0 0 THEM " O R a = 0 

TO 2 0 c : = 0 = 0 - 2 TC a - 3 - 5 B E E P 
. 0 2 b NE '-T b NEXT = F-CS ; = 5 r 
- 3 0 S T E P - 1 £ E E - . . 1 r N E X T 

I l 6 0 GO TO 1 0 0 0 
2 0 0 0 I F S->4 THEN L E T £ =£ £ 
2 0 0 1 R E S T O R E 2 0 0 0 + 1 0 0 - i 
2 0 1 0 R E A D n s y 
2 0 2 © I F n $ = " p ' t h e n P L C - y 
2 0 3 0 I F r.S= s " H E N DRAW . y 
2 0 4 0 I F , "« : ' :•• T H E N OUEP 
2 0 5 0 I F n $ = : T-riEN R E ^ c - C I R C 
^ E r y , r 
2 0 6 c 1= n $ T H E N GC t o 2 0 1 0 
2 0 6 5 I F £ = 2 THEN P R I N T AT 1 0 , 1 = 

OVER 0 ; " " 
2 0 7 0 OVER 0 R E T U R N 
2 1 0 0 C AT A 1= , 1 6 , " d " . 2 2 3 , 0 . s 

. 0 , 1 4 3 o - 2 2 3 , 0 , " c ' . 0 . - 1 4 3 , : 
" , 3 2 3 2 " d " . 1 = 1 0 . " d ' 0 1 1 1 , " d 
- 1 9 1 0 " d " , 0 - . 1 1 , " P " , 4 3 . 4 3 . " d 
1 5 9 0 a 0 " 9 i - , - 1 5 9 0 . " d " 0 
- 7 9 
2 1 1 0 DATA "p . 5 4 , 6 4 , " d " 1 2 7 , 3 = 

" d " - 1 2 " 0 , " d " . 0 . - 4 7 . : 
7 6 . 7 6 " d " , 1 0 2 0 'd* ' 0 , 2 2 " d " - 1 0 
2 , 0 , " d 0 . - 2 2 ' P " , 1 6 , 1 5 9 " d " 5 0 
- 6 0 , & 2 3 9 15 a " , - 6 0 5 0 , " 0 ' 1 
1 " P 2 3 9 , 1 0 0 d " . 0 . - 2 0 P ' M i C 
1 - 3 - s 1 5 , 0 = . 2 0 7 . 9 5 ' d " .0 - 1 
C , " P 1 2 0 54. i . 5 . 0 c 7 6 , 8 9 
d " , 0 - 3 " P " 1 9 5 5 0 , " d " 3 - 3 , ' 

5 . 9 
2 2 0 0 DATA P , 1 6 . 1 6 . " d ' 2 3 9 J 

,0 . 143 d - 2 3 9 .0 . ' d " .0 - l i 
. 2 4 . 1 6 d , 2 3 1 - 1 3 5 " p " . 1 6 - 2 4 
. 2 3 1 135 

2 2 1 0 DATA p 1 5 . 1 5 1 , " d " 2 3 1 • - 1 3 
S . P 2 4 . 1 5 9 i 2 3 1 , - 1 3 5 . P 12 
4 . 1 6 " d " . 0 . 1 4 3 P " . 1 4 - 16. " d ' 0 
143 
2 2 2 0 DATP -p I f 30 " 3 2 3 9 . 0 : 
" , 16 95 . ' J 22S 0 C. • 1 1 . -P 50 
. 15 . d " 10 0 'p 1 0 0 . 6 0 d ' , 4 . 2 . 
5 . -p ' • , 7 3 . 5 0 2 3 , 5 "P 2 0 30 c 
" . 5 .0 , 'P 30 25 . " d " , 3 0 
£ 2 3 0 DATA "P ' 1-2 • 142 . ' d 3 . - 5 
' .57 140 "d* f - 5 , ' F ' 1 2 4 . 1 3 0 . d 
" , 0 / 5 , " P 125 95 " d " . 2 2 . 0 
2 2 4 0 DATA - 2 2 
2 3 0 0 DATA d 1-2 S . ' d ' 2 2 3 . 0 3 
. 0 , 1 5 9 , " d - 2 4 " 0 . d " O - 1 5 9 
, 3 . 0 
2 3 1 0 DATA s - 2 4 7 . 1 6 . d - 2 3 1 0 
" d " . 0 , 1 4 3 d . 2 3 1 , 0 . P 15 32 r 
' . 2 31 .0 . "P 16 45 . d ' 2 2 1 -0 . P 
1 6 , 6 4 , " d " 2 3 1 0 , " P " . 1 6 , 8 0 d 23 
1 0 , "Pi'" ,16 r : d " , 2 3 1 , 0 " P " . 18 1 
1 2 , "d " - . 2 3 1 . 0 'P . 1 6 , 1 2 3 d- . 2 3 1 
0 " P ' 16 14— 5 , 2 3 1 0 
2 3 2 0 DATA "p 24 152 " d 2 3 1 0 
c• . 2 4 , 4 0 d 2 3 1 .0 - " P " , 2 4 56 " 2 

2 3 1 0 "s> 24 7 2 . ' d " 2 3 1 . 0 . -P 2 
4 , 3 3 , " d " 2 3 1 . 0 P " . 2 4 . 1 0 4 , ' d . 2 3 
1 . 0 . " P " , 2 4 . 1 2 0 d " . 2 3 1 0 ' P " , 2 4 
125 , ' d ' , 2 3 1 0 = " . 2 4 . 2 4 2 . 2 3 1 
0 
2 3 2 5 DATA "O ' 1 1 "P . 2 0 0 . 1 2 0 . d 

. 1 0 . 0 " P " 2 5 0 152 " c " S . 0 . " P ' 1 
9 0 . 1 3 5 ' d " 5 0 P .130 104 r 3 
. 0 . P ' 1 2 3 . 3 5 2 " 2 , 0 
2 3 3 0 DATA 0 0 
2 4 0 0 DATA c 12-5.33 3 0 . C ' 122 
3 8 . 6 0 . " C 123 3 3 . 4 0 . - c 123 33 2 
0 , " C " . 1 2 3 33 " 
2 4 1 0 DATA " 0 1 1 " P " , 1 2 5 5 a ' 
5 . 0 "P , 125 1 4 3 . " d " . 4 . 0 -p ' 3 9 9 
0 , " d " . 0 , - 3 
2 4 2 0 DATA p 127 1 0 3 . d 3 0 : 

1 3 S . 3 5 ' 2 0 2 
2 4 9 9 DATA 0 . 0 

Character definer 
J Gardiner, 
Wymondham, 
Norfolk. 

T H I S PROGRAM IS a comprehensive character 
definer. It is very user-friendly and allows 
redefinition o f characters on the Amstrad 
C P C - 4 6 4 micro. 

A s well as the standard "p ixe l -by-p ixe l " 
(continued on page 201) 
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yourself to paper. 
It takes onlv two minutes and £59.80 to 

j 

transform your BBC Micro into the heart of 

a word processor with VIEW from Acornsoft 

The VIEW word processing system is 

programmed into a single chip, a 16K plug-in 

ROM. Once its installed into your BBC 

Micro - a simple job for your local dealer -

you just switch on and VIEW is operating. 

(You can switch to other programs, like 

BASIC, with a single command.) 

VIEW is a professional system, yet its 

surprisingly straightforward to use. 

And its so outstanding it's won the 1984 

British Microcomputing Award lor Home 

Software. 

All you do is type out your text on the 

keyboard, and view it on the screen. 

VIEW can search, change and replace 

particular words whenever they occur in your 

text It can swap paragraphs. Automatically 

alter page numbers. Even count words. 

The possibilities are endless, because 

you can check, edit and change as much or as 

little as you like until you're satisfied.-Then, 

with a single command, your final version 

will appear on the screen. 

If you want to go even further, the simple 

addition of Yiewlndex. just £14.95, means 

vou can selectand indexwords,complete with 

page or section 

I' • . numbers. 

Printer Driver 
Generator 

am 
air Mnwiim «>m 0 

HI-VIEW 
» -dJ crx.no-tr 

And of course, when you're ready, any 

printer that will operate with your BBC Micro 

will operate with VIEW. But if you want to 

use the printers special facilities, such as 

bold printing or 

underlining, 

Acornsoft's 

Printer Driver 

Generator (£9.95 

on cassette, 

£11.50 on disc) 

enables you to 

do so. 

For the 

more specialised 

user who wants 

to take advan-

tage of the extra 

power offered 

bv the 6502 Second Processor, Hi-VIEW 

(£59.80) provides 47K of text space in any of 

the BBC Micro's screen modes. 

So whether you're composing a 300 page 

business document, a letter to the gas board, 

or a bit of Victorian nonsense, you can 

polish it to your hearts content, wasting 

precious little time. And even less paper. 

You can get VIEW products Irom your 

Acorn dealer. Just phone 01-200 0200 for your 

local stockist. 

Alternatively, you can send off for the 

V iew Family brochure and order through the 

post by contacting Acornsoft, c/o Vector Market-

ing, Denington Industrial Estate, Welling-

borough, Northants N N8 2RL Tel: ()9337930<). 

Viewlndex 
lo« ">e BBC iterccwu— 

4C0RNS6FT 



NOT FOR 
PEOPLE WITH 
HIGH BLOOD 
PRESSURE! 

W a t c h out for them— 
these four new games 
could be dangerous to 
your health. And, as 
they're from A'n'F, they're 
second to none, calling for 
a level of skill that's 
bound to set the adrenalin 
racing. 

SPECTRUM 48k CYLON 
ATTACK—Now with better 

ever isometric perspective 
graphics (3D). £5.75 
BBC 32k SNARL-UP—Sheer 
bumper to bumper frustration 
and only five chances to hit the 
fast lane. £6.90 
COMMODORE 64 GUMSHOE 
—One bleepin' obstacle after 
another stops you reaching a 
girl who needs you— 
desperately. £7.90 
SPECTRUM 48k ALPHA-BETH 
—The brain teaser that makes 
it doubly difficult for you to give 
the right answer. £5.75 

A&F Software. Unit 8, Canal Side Industrial Estate. 
Woodbine Street East. Rochdale, Lanes 0L165LB. 

Telephone: 0706 341111 



SOFTWARE FILE 
(continued from page 197) 

definition procedure, it also enables the user 
to: 

•Rotate the character to the right by 90 
degrees. 

•F l i p all the character's bits to produce tne 
"inverse" character. 

•Produce a mirror image — in the vertical 
plane — of the current character. 

• S a v e the defined character's data map to 
tape. 

• R e a d in previously saved data maps. 

Definition takes place on an eight-by-eight^ 
grid, over which the user moves a cursor using 
the cursor keys. Pixels of the character can be 
"toggled" on and off using the Copy key. 

Pressing R rotates the character by 90 
degrees to the right; F inverts all the bits; M 
produces a vertical mirror image of the 
character and D allows the reading in of a 

saved data map for further adaption. Pressing 
C when the character is complete produces a 
print out of the data map in both decimal and 
hexadecimal. At this point the user is given 
the option of saving the data map to tape, and 
then whether he wants to rerun the program. 

Conversion of this program to run on other 
micros may prove to be difficult. Th i s is due 
to the fact that it uses a pair of windows on the 
screen and also that it uses a transparent mode 
of character printing. Windows are a feature-
found on only a handful of other home micros 
and the "transparent" printing is — to my 
own knowledge — unique to the Amstrad. 

A stripped-down version of this program 
can be produced, but it would involve 
redesigning the screcn layout and completely 
changing the screen-handling routines. Also 
the Symbol command would have to be 
replaced with Pokes to define a character. 

The program allows you to dump the 
characters you have just defined to tape as a 
binary file called Char. 

I f you want to load these into your games 
program, or back into the editor for further 
editing then follow the procedure shown in 
lines 70 and 75. 

S Y M B O L A F T E R 128 
L O A D " C H A R " 
• Although H imem will normally be the 
same, problems could be caused by the user 
attaching add-ons to the machine which will 
alter Himem. 

In this case, if you say add 3 disc drive to 
your system and still want to use characters 
you defined before getting it; 

S Y M B O L A F T E R 128:-CLOW = H I M E M + 1 
L O A D " C H A R " , C L O W 

will put the characters into the correct 
position in memory. 

10 Rtn 11111111111 • 11111111 • • 11111 
:0 M n i i i > CXARACHR t f l f l W . m i 
50 M M 11 • 11111 11 l*v 111 • 
40 l . (M I I J . I A . GARDINER 1904 I I 
» MH I I I I I I I I I I I I I I I I I I I I I I I I I I • 
60 RfM 
' 0 SYMBOL AFTER 2 3 6 lCTOP»H IHEM 
J5 SYMiOi A*1ER I2BiCL0WHlr€M.J 
i>o :M O.O I i f * i . 2 4 i INK 2 . a s BO*iot»i i 
«o dim *<e . s> . r ( 8 . e> .<<e> 
too "ODE I 
110 . - 1 2 I » - 4 I » l « u 
120 WIMWV I I . 1 . 4 0 . 1 . IS I WINDOW <2.11 .40. w..-.-3 
130 WINOOU ' i n * ' o . l 
140 OOOtJb 6 * 0 
150 LOCATE 1 . 4 
160 r & • • ! TO a i PR INT TA i i t I O I I * I XT • 
170 H U N T T A & < l 2 i , - j 2 3 4 5 6 > B " 
l©0 LOCATE 2 3 . 4 : PR INT " O i « r * c t » « - " 
I W PLOT 4 1 0 . 3 2 4 . 2 
2 W DRAUR 2 6 . 0 i DftAMR 0 . - 2 * 
.•10 O M W - 2 6 . 0 I DRAW*. 0 . 24 . 
.'TO PRINT » 2 . - l H a c u r . o r kav« . » o a o v a " 

r n ¦ N I * 2 . ' f t o O i is <11 t n a b l t i ' 
240 P R I N T » 2 . " t o r o t At a. r i a ^ t 9X>' I C l « . » < 1291 
! J O PRINT < 2 . - ' H tor v e r t i c a l mirror l u g . ' 
.•60 F R I M T B 2 . - D t o r a a d i n a a a v a d d a t a «M>* 
270 I - R I N T » 2 . " COPV t o t a»a< p o i n t ' 
.1X1 WINDOW 0 . 2 

.••K> rr.N J I PR INT I P t f l NT TA&« 3 » t " PRESS C WHEN CO»* t . 
t i e - i ixu i 
;oo u i n k v ; u . v 2 .0 
51 " B I N M i l l 111 MA IN LOOP i i i i n i t 
3?0 • i-LO»«c*<IN»£Y« 1 

V3" «2-. 1 v2—v 
340 OOSW 5 3 0 
".50 IF » •-•- Tm:N J20 ELBE a -A&C<a* l 
360 l« a - 224 THEN OO8UI1 4ttO 
170 I t THEN GOSUfr 1150 
3*0 i r THEN OOSUF" 1210 
390 i r *•--«- THEN GOSU& 1320 
400 II »«--0- THEN 80SUB 1360 1 OOEU6 690 • 0010 22© 
410 y - v < * « 2 4 0 > - < a - 2 4 l > 
4 2 0 » • ! • • l a « 2 4 2 > - i a « 2 4 3 1 
430 If « - 239 e+iZ> a < 2 4 4 TMEN K t r C B 6 2 0 
4 4 0 IF » » - ' c * THEN SOTD 7 7 0 
450 &DSU® 6«0 
460 GOTO 3 2 0 
470 <*n n 1 i t i n REBCT POINT 1 m i 1 i i 
400 » l " »- I I I v l "V-3 
4VC . 1 . i . y i i vAC'J laUl ,vt i-OI 

» i > < l - A & S < a < > I . v ) I • I ' 
3 1 0 IP TVCN e h . 143 ELSE e h - 3 2 
5 2 0 LOCATE . . v 
5JO PRINT CNR* 'CTI> 
5*c> RETUR* 
M O REM 11111II1 PRINT CURSOR i n t i l n 
5 6 0 PRINT c.«»» I 2 2> »CHR* < I » P E " SET TR4WSPARENT » 
Dill 
570 LOCATE - . v 
3ili> MM 2 1 "HINT C« i » < 2021 
5 0 0 N N I 
VO" i . ¦ MT C»«t*<S2>-a4M<0> Htn TURN Of F TftAMtMtiC 

*T now 
* ! • > M T U R N 

6 2 0 I f x- 12 T i * N -.-12 ELS*. II : 9 I im.N - 1 9 
6 - 3 0 I f v 4 THEN v - 4 E L S E I F » I I M i l y - l l 

640 L O C A T E « 2 , v2 : f-tfi O 

A S " PF-IN ' cia<» • SR1 

s o . , i f * 4 K . ' - • t . v 2 s 1 — 1 T I « R . L O C A T T 1 I T N 1 1 m i 
l»t CHS.4II43' 
67 " RE TUf-N 

c>3" PEM m 11 l i t : f i " T OCFINEO CHAU..1E>> : : : : : : : ! 
69" 0€P PNl.it • »>•«< I ,b> • 1 2 8 * a . 6 > . 6 4 « * i 3 . b • .32.«<4.t>» 
• l6-a<S.b • .-.bl . < > < O l 6 I C . " l , t • 
>•>0 FOb i - l l«J 1 
710 i • I --I H i l l «t > 
•>!') N O . 
•T.J SVTWOL 2 5 5 . 1 t i l . 1 < 2 » . » 13 ' . 1 -4I . 1 1 5 1 . » I A I , r 171 . r . B I 
740 P€x I 1 LOCATE 27 .6 
750 PRINT 0 * t l 2 3 5 > 
760 RETURN 
770 CLS <2 
790 WINDOW SUArP 1 .0 
r90 WINDOW SwAI> 0 . 2 
BOO PRINT 1 PRINT 
BIO PRINT -Char a t t a r "iCHIM (255> I * ' 
920 PBINT 1 I-MINT-Ia t h i « c o r r a l """ 1 
B30 1 WMUC . t - " - 1 . »- l OMCRtt IN».EV«) 1 WCND 
• 4 0 i r T>«N WINDOW 5UAI' 2 . 0 I WINDOW 3T»AP 0 . 1 I 

CLS «2 1 OOTO 220 
850 If K«-"y* TXN H00« I I OOTO 870 
860 OOTO 830 
870 PRINT I PttlNT-Data «ao 1- 1 PRINT TABI611 "dac . ".-fv 
ax* 
860 PRINT 
890 rOB d-1 TO B 5 MMNJ TAP<5> u <d> . 'fc-|HE»« 11 <tl) • 1 
f«*T d 
900 PRINTiPBINT-Cc vou » i « h t o u > « l b a o a t a » « 7 <v/ 
n>-| 

» I 0 « • - • • I MMILC I . •M.0MC»»«| f » lV« l 1 WiNl) 
920 i r H»--«»- TKN 1030 
930 i r . » . - y - TVCN PRINT I INPUT "PI aa %m input a O l a n 
1 H " | ' I l a * H9C VIO 
940 PRINT 1 f-RINT-Plaaaa m w t a c a s s a t t a " 
950 PRINT 1 PRINT-f-raa* PI.AV/RECORD and o ' « » • a/iv kav" 
9 6 0 . » - • • 1 WHILE * » - - ' I « I ' I I » E V I t hCNO 
970 « . l a * - - ' - . « i l » * 1 CTENOUT M l a l 
9 8 0 POR K - I TO B 
990 PRINT t v . i l . l 
1000 NEltT . 
IOIO CLOU LOUT 
1020 PRINT i • t t l NT- i n Oata «avrO a* -|MID» I * i l a » .2) I 
* ' I I I -

IOSO PH INT 1 l"R INT "En t a r nunlMir o l c ha r ac t e r t o r . d » f i n > 

1040 PR INT 1 PR INT -< ASC11 coda 128-2361.-

1050 T>RINT I PRINT "Entar O 1< "O « Ja»»n i t t on r a o u i r a d . 
"« t IW1IT num 
10tO IP ( ln iw< I2B O no»>254> ANO nu«r.>0> THEN 1030 
1070 I I n u a - O T»*N IIOO 
10B0 r.yMPOL n « a . » <l> <2) , H 3 1 . » <«» . « <5> .» <61 <71 .» IB 
I 1090 PRINT 1 PR INT-Cna r a c t a r - i n u a t ' t • r>o-

•0V5 nOSUB 3000 

1 CHR* iniMi 1 

IIOO PRINT 1 FAINT-Oo vou » i * h t o ror. a Q a m > < y / n l " 
I I 10 - I M"«lLC . * - - ' I . »-<OUf«'*' IN»l V»1 I HIND 
1120 1« t»<N R l h 00 
1 1 3 0 « J 0 C 1 I E N O 
1140 REM >11 1 m t FLIP ROUTINI i n n . . . 
I 150 FOR J » l TO 8 
1lbO FOR k« l TO 8 
1I70 a < l . i l - A P S I N O T l a < J . k > - l l I 
1100 NT*T I . | 
1190 OOSUB 1290 
1200 HI TURN 
I210 RIH 1 111 i i 11 ROTATE 111 i n n 
1220 tOR o-l TO 0 
1230 FO«t o- l TO B 
S240 r<9-4,o>-a<p.o> 
I2SO NT XT Q.o 

1260 FOR D-1 TO 8 t FOR o- l TO B 
1270 a<D,Q1»R<P,o> 

17B0 NEXT 0 . 0 
ITVO FOR I-l TO 8 
1300 FOR fc-1 TO 8 
1310 LOCATE l l > i . ] . k 
1 : 2 0 IP a < l . . » » l IHCN I HINT CHR* <1431 ELSE PRINT Cl«.»« 
32> 
I 330 »«>T V , | 
1340 n» ? l *N 
1330 R tn I I I I I I I I KtAD IN DATA i l l 
1360 WINDOW SMU^ 0 , 2 t a t I PRINT 1 PR I M 
1370 OPENIN --
1JBO fOF V"1 TO B 
I "Vti INPUT * 9 . ( l k i 
1400 NFXT l 
I 4 Hi CL0EC1N 
1420 UINIIIIW fMM 2. " ' 
14 V. I lift .-I TO 9 
1440 %ol-MNl • r 1 .1 ,U) 
.450 » iw •-1 10 11 
!46>> *<< . t l - V « <HID» . tQ» . t .1 •> 
.470 NfcXT k . j 
I4«.< O O S U B 129.1 
I49». CI.D 
ISOO RETIiliN 
i S l u REM I I I I I I E : MIPR1* 1HA6E 111:1111 
1520 FOR i- l TO 4 
«SW FOR • - I TO 8 
1540 r 1 ) . H -a - >.»;• 
1530 NEXT I . . 
iri6-. i n r- l 

1 9 / 0 F O R 1 - 3 »0 • 
1300 F O P I-L T O B 
1 -.9" #1 t - t n c . M - « > t t i 
1400 » ' i . l >-r . |-I«vc.» > 
1 6 ( 0 * I T I 
1620 i n t - i n c » 2 
1630 NEtT . 
I «40 GOt>..'li l29-> 
1630 RETURN 

"000 PRINT" Oi. >0.. -> .h t o IKp O J ^ a t t a r aat 7 ! » ' 
n l -
10I0 i t - " " i OMU.E I--* 1 t-l (JMI HI i : i »Cv« l 1 WEND 
3 0 2 0 I« • " V W T U R N 

BAM L.VV - .L.CLON.CTOP-CLOW 
••040 W I N ' - n a v a d a» M i a LtVW -

1 RETURN 

Autopause 
Ian Cash 

A USEFUL FEATURE on many games is a pause 
control, allowing the player to take a breather 
from zapping all those aliens. However, not 
all games have this ability, and this is where 
my program helps. 

It was written on a 48K model, but should 
work with any Oric using the V1.0 operating 
system and should not be too difficult to 
convert for other Orics. As the program relies 
on interrupts it will not work with games 
which do not use them — but this is a 
minority I 'm sure. The only other drawback is 
a small delay in keyboard response when 
typing in direct mode, but as this does not 
apply to games I 'm sure it will not be noticed. 

Any key may be used as the pause control — 
including Ctrl and Shift keys — by simply 
changing line 60 according to table 1. The 
game will pause as long as this key is pressed 
and continue on release. 

After typing in the program and checking 
carefully, R u n it, and then Cload the game. 
The routine can be disabled by 

P O K E # 230. 64 

Table 1. For Ctrl,LShift and RShift, 
the first number on line 60 should be 
changed to W 09. 

The last number should be chosen 
from the list of keyboard values to 
replace the 130 for whichever key 
you wish to use as the pause control. 

Naturally this should not be a key 
already used in the program. 

Table 1 continued 

G o o t e x t 

5 REM O r i c A u t o o « u « * b v 

10 F 0 R A - B 2 3 1 T O B 2 4 8 I R E A D O t P O K E A . O i N E X T A 

2 0 F O R A - B 2 7 A T O B 2 8 0 I R E A D O1POKEA.D1NCXTA 

SO P 0 K F H 2 5 0 . 2 3 4 e n a b l e t P o k o B 2 3 0 . 6 4 t o a t o o . 

4 0 DATA B 8 E . S 4 2 . N 0 2 . t t B A 

SO DATA • E 8 . t t E 8 . t t 4 8 . K A D 

6 0 DATA tt08.tt02.ttCO.130 

7 0 DATA • D 0 . * 3 E . t t 4 C . t t 7 A 

8 0 DATA tt02.WEF.ttFF,ttFF 

9 0 DATA ttFF.B4C.tt46.tt02 

l OO DATA ttAD.tt43.tt02.ttF0 

110 DATA tt33.ttBD,ttOO.ttO1 

120 DATA a e D . t t 4 4 . t t 0 2 . B A 9 

I S O DATA tt46.tt9D.ttOO.ttO1 

140 DATA ttE8.BBD.tt00.tt01 

I S O DATA tt8D.tt4S.tt02.BA9 

160 DATA tt02.tt90.tt00.tt01 

170 DATA ttA9.ttOO.W8D.tt43 

180 DATA tt02.ttF0.ttl7.NAD 

190 DATA B 4 3 . N 0 2 . N D 0 . t t l 2 

2 0 0 DATA ttAD.tt44.tt02.»9D 

2 1 0 DATA ttOO.ttOl,»EB,»AD 

2 2 0 DATA tt43.tt02.tt9D.ttOO 

2 3 0 DATA tt01.BA9.BFF.tt8D 

2 4 0 DATA tt43.tt02.BAE.B42 

2SO DATA tt02.B68.tt40 
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Now you can play one of the most challenging arcade games V ^ C f l l J J A m ' * / 
on your Commodore 64 home computer. ZAXXON's incredible \ _ " — " 
3-D graphics, diagonally scrolling screen and supersound are A j ^ J w 
reproduced in great detail. Everything you love about the ' 
arcade game is here - and much more. ZAXXON is now more ^ m 
difficult than ever before! So hang onto your joystick and keep g — * jm w* a • / f 
firing^Then practice. You may eventually encounter the deadly f^WgtIlPUI I f 
• • • • • • • • • • • • • • • • • • • • • • • • 

THE ULTIMATE IN AMERICAN SOFTWARE FOR YCKJ ON U.S. GOLD 
Ci.S. Gold is stocked by all leading computer stores including: 

Kfcl.llW.W-ll W H S M I T H W I L D I N G S woounorth 

U s. 0: .y Ltd. Umi 24.7tjxoo T /od^ Cjttft. OooMiMb Rwd. T ^ a Wen Mkfivtfe DY4 <>AH T«M>on« 02 I 520 7 » ) . TtMa; 33 ?26f». 



T H R E E P S I O N O R G A N I S E R S p l u s a cho icc o f 

software were up for grabs in our September 
competition. T o enter you needed to place 
eight of the machine's features in order of 
importance. As a tiebreaker we wanted you to 
suggest an original use for the database 
facility. 

As usual our panel of judges made heavy 
weather of the business of picking the 
winning list. All agreed that the crucial 
features of the Organiser were its portability 
and data storage capacity: on the other 
features there was fierce disagreement. 

"Speedy data access" was a particularly 
tricky one. It is obviously a vital feature, but 
can't it be taken for granted? Surely this is 
what computers are supposed to be good at. 
And what about "rugged construction"? For 
most applications the device would not have 
to be very robust. But perhaps Psion should 
consider bringing out a range o f outdoor 
models — the Safari Organiser or an 

NISER 
RESULTS 
underwater version. 

The panel's final choice was the following 
one: 
1. Pocket-sized. 
2. Permanent data storage. 
3. Battery powered. 
4. Re-usable datapacks. 
5. Speedy data access . 
6. Software library. 
7. Own program language. 
8. Rugged construction. 

The three entries which matched or came 
closest to this list were from: Matthew 
Langham, Dhauner S T R . 184, 6570 K i rn, 
West Germany; R Shaw, 3, Heathficld 
Cottage, Lodge Lane, Nailsea, Avon; M 
Gott l ieb, 22 G i b b s Green, Edgware, 
Middlesex. 

M Gottlieb's database suggestion — for 

storing lecture notes — was a little dull. M 
Shaw was more original with a plan for 
keeping records of 100 cows. 

We were not sure whether Matthew 
Langham was joking when he wrote: " I would 
store some Pretty Special information on 
Natterjacks in my Organiser". A natterjack, if 
you are wondering, is a small toad which runs 
instead of hopping. 

Other database ideas ranged from the 
humourous to the highly practical. Dutch 
schoolboy Nouter Falk thought he would use 
the datapacks to cheat in exams, passing the 
machine of!" as a calculator. Good thinking, 
Nouter, you will be out of there in no time. 

But watch out for schoolmaster J Davenport 
whose idea is to use the Organiser for "f i l l ing 
subjectively observed day to day behaviour 
characteristics of pupils at the moment of 
observation". 

Daniel Langton refused to give anything 
away. "Private and confidential" he wrote 
coyly. Come off it M r Langton, stamp 
collections are out in the open these days. 
Unless of course you are thinking along the 
same lines as D Oliver who suggested "Red -
hot phone numbers". 

O n the practical level, anti-tank helicopter 
pilot Captain Husband thought to store daily 
changing battlefield codes and grid references, 
while fireman D Dempster argued the need 
for a computerised A to Z index. Even more 
sensible was P Metherall 's idea of entering 
milk delivery details for his milk round. 

Lastly, Russell Cooper seems to be in some 
confusion with his notion of using the 
Organiser to compose music. 

Make things happen with Memoco. If// 
200 in 1 Electronic Lab Kit. 
An idea' Introduction To Electronics, 
includes all parts to make 200 projects. Such 
as Radio- Ram Detector Borgar Alarm 
Covers projects using Trartsi^tfys: Integrated 
Circuits: Seven Segment Displays Light 
Sensitive Circuits and many more 
All components built mto fitted workcase-
With cover Comprehensive Manual 
Completely sale 

R£^l!°£24.95 
Range Doubler Multitester. 
43 Ranges. 
50.000 Ohms per Vott DC. 10.000 Ohms per 
Volt AC 4.25" Colour coded mirrored display 
Giving accurate reading w.thout parellex 
error. 
Normal Price £27 .00 , 
Our Price £15.45 

Memoco Electron Robotic Arm 
12 Axis o! movement Arm raise ami lower 360 degree rotation left or right 90 degree Elbow 
movement left or righi 90 degree wnst movement either side of centre 360 degree wrist rotation m 
eiirier directwi Claw open and close 
I itted with motor control circuit Switched from 5 volt f i t . Controlled by Computer. Separate motor 
driver power Supply 
Digital r Q Q Q C B B C B 
Version o U O . Interlace card _ 
With position C 1 1 Q Q C Spectrum 
feedback J interlace card _ 

Commodore 64 interface card 

£49.00 
£49.00 
£49.00 

Computer Compatifc 
Commodore64 C O Q 7 c 
and Vic 2 0 

>le Tape Recorders 

Electron £30.00 
B B C B . £22.95 

ALL A B O V E D E V I C E S S 

2X81 and f O O Q C 
Spectrum J 

UPPL I ED W ITH L E A D S 

EMOCO 
ELECTRON 15 WINDSOR STREET, 

MELTON MOWBRAY, LEICS. 
TELEPHONE: (0664) 63544 
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PAINTBOX 
Superb Graph ic s — without expensive hardware! 

PAINTBOX is a must for every owner of a 
48K Spectrum. 

It will give you the ability to produce 
stunning graphics on your micro — simply 

With JPAINTBOX there's no need for 
expensive hardware — why pay up to £150 for 
hardware when you can produce incredible 
picture and graphics witn one cassette-based 
software package? 

If you haven't seen PAIN TBOX demonstrated 
you're in for a pleasant surprise! 

For instance, PAINTBOX will enable you to 
draw practically anything on your screen and 
save it either as SCREENS or as a machine code 
memory file to use in your BASIC or MC 
programs. 

You wield enormous power over the graphics 
capability of your SPECTRUM — including the 
definition, storage and use of up to 84 UDG's 
— 4 times more tnan normal! A brief 
description of facilities are as follows: 

UDG DRAWING BOARD for defining up to 
4 Banks of UDG's including ROTATE, 
MIRROR, INVERSE etc. 

UDG EDITOR for storing up to 84 UDG's for 
use in screen planning or in your other 
programs. 

PRECISION PLOTTER. A high-resolution 
drawing board which allows you to draw 
anything on the screen. Facilities like 
CIRCLE, FILL, ARC, PLOT, DRAW, ERASE, 
OVER, DRAW RADIALLY, INK, BRIGHT etc 
are included and easy to use! 

SCREEN PLANNER gives you the best of 
both worlds! The combined use of PRECISION 
PLOTTER and your Banks of UDG's for highly 
detailed and precise screen graphics. 

The program is complete witn DEMO on side 
two of the cassette ana a 28 page instruction 
booklet. 

PAINTBOX can be used with Joysticks and is 
Sinclair Microdrive compatible 

SCREEN MACHINE 
Instant M a c h i n e Code for graphics and text 

SCREEN MACHINE is a completely 
professional graphics utility to use with 
Paintbox (or any other graphics hardware or 
software). 

It will allow you to manipulate your screen 
graphics and text in ways which will make your 
programs better and more memory efficient. 
For instance: 

If you have produced a screen-full of superb 
graphics you can enlarge, reduce, recolour, flip 
screen, relocate your graphics to another part 
of the screen, superimpose one screen on 
another and perform all sorts of other 
wonders! 

Then you can take your results and put them 
through a series of memory compression 
routines to allow you to save enormous 

ijMI 

amounts of memory. Such items like 
compressing with or without attributes, saving 
thirds of the screen and multiple combinations 
of both are possible. 

Never has machine code storage of graphics 
been simpler because SCREEN MACHINE 
automatically creates re-callable multiple 
screen files with a location catalogue so that 
you can add them to your programs! 

SCREEN MACHINE also allows the user to 
program UDG's or text directly into machine 
code, so if your programs use a lot of text 
instructions or menus SCREEN MACHINE is 
going to save fantastic amounts of memory! 

SCREEN MACHINE is a major graphics 
toolkit for the 48K SPECTRUM. It is completely 
menu-driven, Sinclair Microdrive compatible, 
and comes with instruction book and an 
unbelievable DEMO on side 2 of the cassette. 

ADVENTURE PLANNER 
A must for the adventure game fan 

If you're an Adventure Game nut, Print 'n' 
Plotter's new ADVENTURE PLANNER is 
exactly what you have been looking for! 

It's a 50 paee, BIG SIZE (16%" x 11%") pad 
with a complete 'mapping' system with over 
150 locations on each sheet. . . created to help 
you solve Adventure Games. 

It's the best way to beat the 'system' and is 
obviously for use with any make of computer. 

ADVENTURE PLANNER will also assist you 
in planning Adventure Games for 
programming — a helpful pad to keep by your 
computer at all times. 
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ADVENTURE PLANNER is published with 
instructions for use, examples, hints and tips 
on how to play and win the game faster. 

ADVENTURE PLANNER is a high quality 
pad, board-backed and fly-leaf cover . . . 
economically priced too! 

ZX SPECTRUM JOTTER 
Pre-planning your screen made easy . . . and precise! 

Print 'n' Plotter JOTTERS have become a 
household word for the Sinclair enthusiast. 

Despite various imitations our original ZX 
SPECTRUM JOTTER is still the one people 
prefer! 

Of course it could be because it is 
professionally produced . . . the quality is 
superb. 

And the fact that it is BIG SIZE A3 ( I 6 V 2 " x 
11%") is a distinct advantage when working in 
high-resolution. 

It's also 100 pages thick. 50 pages of PLOT 
grids showing each numbered pixel co-
ordinate and 50 pages of PRINT grids showing 
every character ana graphic character position 
and INPUT lines. 

Each page also contains 24 UDG planning 
grids (2400 per pad). 

Consider also the fact that it is printed on 
Artists Detail paper . . . thick enough to take 
any writing, drawing or colouring, yet thin 
enough to overlay onto a drawing and 
trace-off. 

For pre-planning graphics, text, tabulation or 
anything to produce 'on screen', a Print 'n' 
Plotter JOTTER won't be beaten. 

The complete package comes with a set of 
coloured pens, a Pixel ruler and a handy 
corrugated storage tray. 

If you use PAINTBOX, SCREEN MACHINE 
or any other graphics utility . . . you'll do 
things better with the ORIGINAL Print 'n' 
Plotter JOTTER! 

KEYBOARD OVERLAYS 
The s imp le answer to " W h i c h key? " 

Print 'n' Plotter KEYBOARD OVERLAYS for 
the standard ZX Spectrum keyboard are the 
economic answer to "Which key does what?" 

If vou program, or buy commercially-
proauced software, sooner or later vou'll be 
faced with a mind-boggling mass of keys that 
perform different functions. 

Let's face it, the Spectrum keyboard is 
complicated enough so why not take the easy 
way to remember . . . 

. . . lay over the keyboard a Print 'n' Plotter 
OVERLAY and write the function underneath 
. . . it's child's play! 

Print 'n' Plotter KEYBOARD OVERLAYS 
come in packs of ten. Punched to fit your 
Spectrum. Priced to suit your pocket! 

ZX PRINTER PAPER 
H i g h quality. Cheaper Price! 

Print 'n' Plotter have gained a good 
reputation for the most reliable and high 
quality PRINTER PAPER for your ZX PRINTER. 

Now it's even better because we've reduced 
the price! 

So if you want ZX PRINTER PAPER that 
*ives good, clear print. . . and you want it a 
ittle cneaper . . . send today for quick delivery! 

x ORDER NOW OR ASK YOUR 
LOCAL COMPUTER SHOP! 

CREDIT CARD 
24hr ANSAPHONE ORDERS 

01-660 7231 
(Phone 01-403 6644 for Dealer and other enquiries) 

Post to: Dept Y10 Print 'n' Plotter Products Ud 19 Borough High Street, 
London SE1 9SE Please send me the following: 

PAINTBOX SOFTWARE @ £ 8.25 
SCREEN MACHINE @ £ 8.25 
ADVENTURE PLANNER <3 £ 4.50 
SPECTRUM JOTTER PADS @ £ 9.00 
KEYBOARD OVERLAYS <& £ 2.95 
5 ROLLS ZX PRINTER PAPER <8 £12.00 

.... 10 ROLLS 7.X PRINTER PAPER <& £23.00 
• Please tick this box for Paintbox Microdrive instructions 

All prices include VAT and U.K. postage 
Overseas orders add 25% on quoted prices for additional handling 
1 enclose remittance in full 

• Please bill my ACCESS-BARCLAYCARD VISA,' MASTERCARD No: 

Name: 

Address:, 

Y10 
V 
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MICRO WORKSHOP 
MICRO COMPUTER 

SPECIALISTS 

(Spcctrum Group Member) 

Software and hardware over the counter for 
Sinclair Spectrum, ZX-81, BBC,. Vic-20, CBM-64, 
Memotech, Amstrad, etc. 
* COMPUTERS * RAMPACKS 
# JOYSTICKS * BOOKS 
# KEYBOARDS * DISCS 
* TAPES # LIGHT PENS 

* C O M P O N E N T S * 
Business/Serious Programs available 

Located directly opposite Epsom Main Line 
Station. Visit us or ring for friendly service. See 

and try before you buy. 

Overseas/Export orders welcome 

12 STATION APPROACH 
EPSOM, SURREY. 

EPSOM 21533 
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THOUGHTS & CROSSES 
37 MARKET STREET, HECKMONDWIKE, WEST YORKS 

Telephone 0924-402337 

COMPUTERS 
SBC B £399 

(Free software £S0 » Free) 
BBC B with OFS 1469 
Electron £189 
Spoelrum 46* £126 

tF'ee sotl»are worth £50 
Meirotech 512 £275 
CoinmcK»re 64 £189 
Ofte 1 4«K £89 

l.nvteo numOor available 
Apwe It. ^IPi O-sk 

Drives 2 4 Controller £965 

PRINTERS 
Canon PWI060A NLO 
Conon P.V1080A NLO 

+ OL RS232 Interface.. 
PWltMANLO 

Canon PJ1060A {colour).. 
Carton RS232 lotcrlace 

Epson RX60 
Ep»Oii KX»FT 
Epno' FX80 
Epson FX 100 
Epson OX 100 
BroWw HRS 
Brolhi EPs: 
Juki 6100 
NECPCtDtt 
Shinwi CP80 
Shinwa RS232 « 2K txillet 
Commooon 1510 pip 

£305 

£350 
£380 
£399 
£80 

£269 
£290 
CMS 
£520 
£4/5 
£155 
£235 
£3/5 
£210 
£199 
£54 

Corii'lXMOtt MPSfel £210 
Alphaeom 32 £59 
MCP40 £119 
Rlloman AI £249 
Ritcman RS732 Intortac* . £39 
Ep.'SOn «S232 Interlace £29 
epson HS.3J with 2K buller£65 

p a n 

— rax. 

taeL 

t s r 

<r..T;i. 

ALL PRICES INCLUDE VAT AND DELIVERY 

DISK DR IVES 

Sinclair Microdrive . £45 
Sinclair Interface 1 •% £45 

Pace or Cumana 
All with separate PS 
100K &S 401 ...£149 
2C0K OfS 40 r £173 
4C0K 0 « 40T .. £215 

Double Drives 
200K S>S 401 £296 
400K Di*S 40T £329 
600K CVS SOT £41 7 
BOOK 0.5 40.'80T £478 
3 ' 200K DiS £125 
ConimoOore 154210 
Torch Disk Pack 

with tree fcotlware (000 
Mernotor.h Single 

inc tree software £410 
Memotech DouS'.* 

inc freo sottwaro E800 
6402 2nd processor £190 
280 2nd processor 

Inc tree software £295 

Wabash or 3M Otsks 

5v« • or 8' 
S/SSiO 40 track .£ ! / 
OlS SiO 40 tr^ck ... £20 
O'S Di'D 40 track . .£22 
O'S OfO «> track £28 
3- Maxwell .. £4 50 

Hewlett Packard .. £4.50 
Further discounts for quantity 
50+ 10% discount 
ICO + 15% discount 
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MON ITORS 
M.crovlloc I431MS (8!<J>_ £199 
Microvitec U51MS(m«0 £290 
M.eroYitcc 2031 20" £299 
M crcrvltoc 1451MZ £245 
M«c(ovi«ec QLjmed) . £275 
Philips TP200 Green 

Antiglare..- £70 
Corimodoro 1701 £210 
Fidelity' £210 

CASSETTE R E C O R D E R S 
Commodoro C2N, £40 
Ferguson £27.50 
B«rxkson_ £25 
Bell & Howoll 3179CX £39 
Panasonic £30 

JOYST ICKS & INTERFACES 
Gu-ckshot II £ i i 
Sure snot £15 

Stafc: 08C Dragon. 
Spectrum or Commodore 

Pro Ace £9 
Zip Slick £12 
KemtMton 5000 CM 50 
Camordige Joystick £29 

interlace and program 
K«mj»ton Interlace £11.50 
DK ironies PfOQrarrviiaWe £22 
OK Tronwa Dudl Pail . £12 
Sfture Shot Interface £20 
First Byte IntorfCC* £24 

DE8KS 
OpVS Model t £110 
Op>.& Model 2 £130 
Opus Model 3 £130 
opus Model 4 £110 
Opus Model 5 £150 
Opus Mofiol 10.. £200 

.'5 

• « •i* 

:s 
r, ii » 

m in 

15 55 

is » 

BBC 

Elecsron Pius 1 
Jhe Key (d'Sk) 
Roptica 2 fcioki 
Replica 2<3" <MaKl 
Grafkc> 
Gtatosk 
Bel a &aso (disk) 
Bets Base 13' aiski 
Worawlst 
Ditk Doctor 
Gremlin— 
Caretaker 
B.Ci».L 
Acorn Speech Rom 
View 

P.V.C. COVERS 

BBC 
MlCfOViltC 14' 
Acoin Electron 
BBC Casseilo Rec 
Spectrum 
VIC 20«4 
Epsoa FXflo 
Epsoo RX80 
Apple i 
Apple » Monitor 
Se^osha 80.. 
Sevkosfta 100. 

0«vr 40 dillorcn: covers 
Phone toi 

Awaiiabiiity and price 
BBC 8 Hard cover (plnttlc)£9 90 

£65 
£11 50 
-£1050 

£13 
£8 

£11.50 
£2? 
£22 
£40 
CM 
£30 
£32 
£95 
£54 
£55 

£399 
£4 80 
£2 99 

. £2 90 

.. £199 
£2 99 
£ 4 » 

...£4.30 
-.£450 

£5 75 
£3 50 
£3 75 

Mtgroun* £2X1 
Ai.ode* £I2?4IMPS«01 £8.50 
NCC 9023 £7 Cf*o< tV /K« i £1 > 
Ca'ior PW1166 £11 
Eonon 100 Rel'H £3 30 

teADS 

BBC to P«iMH( P»l«tei KLO 
BBC to Se t P » » n t e £10 
HS423 5pm DIN to 5o"<> Oin 

£4 50 
RS232 '0 to O £13.60 
Memotoch Pnnre- i.frao £10 
Dragm :o Pvalie' =»n-ire«C*350 
CommoOoif to P»'ailel PKme 

£13 50 
One lo Parallel Print* £13 50 
Pel to faraiiol «>nnle' C13 50 
Atari to Parallel Prlntei E 13.50 
BBC lo Senate IX^ Oflv* C13 
BBC to IX)al 0>-.k Oirvn t l « 
BBC Singlo Powc- £5 

BBC Dual Powo« £$50 
7pln DIN 10 DIN A jack £2 40 
7pln OIN to 3 |acks £2 40 
5pm DIN to 5pln OIN R jack 

£2.40 
Spin OiN to 3 jack* . f.2 40 
Sinclair 4&K cassette lead £1.60 
RGB monitor rtpn DIN). £3.20 
Tno Pluo suppressor 

and Hrt I'Hor . ,t 18 
Spectium cxVolt switch £399 

RIBBONS 

Epson MX/FXiflX80 
Epson MX/FX10C 
Sckos/ia GP 

£6 
£15 

£4 50 

SPECTRUM 

Speciru'" Arnplitler 
Lighl Pen. 
Keyboard 

£10 
£18 
£45 

IS t ! 

ir i s 

a 

t " a •u tn 
IX i « 
not HOC 

t c 

US 
9 

•?3 

iSZsnw. 
•^ZZ ; : 

'Mm 

?ar : r - 55 
Iff 

or M T X , B B C and Electron 

z: 

U 
Cw. 
Mm 

W T snv. 
msm * MI 

R a n g e of p r o g r a m s available 
Please order stating (1) Programs required; 12) Computer; (31 Amount enclosed; (4) Name & Address. 

All prices include packing & VAT Overseas orders welcome 
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| A D D O N IS A D D O N S | 

1 ZX81 SPECTRUM | 

The Fuller F D S . N o w better than ever! All the features 
you' l l ever need f rom a S p e c t r u m keyboard all in one 
smart , durable unit. S p a c e bar, cursor control keys , s ingle 
key delete, c a p s shift, s y m b o l shift, F1 mode , separate full 
s t op and c o m m a keys , beautifully made, h a n d s o m e to look 
at and a del ight to use. £ 4 9 . 9 5 plus £ 2 . 0 0 p.p. 

P R O F E S S I O N A L C A S E D K E Y B O A R D T Y P E F D 4 2 . 
M o d e l s for the Z X 8 1 a n d S P E C T R U M 
(PLEASE S T A T E W H I C H ) 
T h e FoHor F D 4 2 has l o n g b e e n our m o s t p o p u l a r M* !er I t s s t u r d y . a t t r a c t i v e bu t v e r y 
t o u g h i n j e c t i o n m o u l d e d A B S c a s e h o u s e s t h e c o m p u t e r a n d c o n v e r t s i t in-

t o a p r o f e s s i o n a l u n i t w i t h 4 2 f u l l 
s ize l ong - l i f e c o m p u t e r - s t y l e fu l l 
t r a v e l k e y s K e y s are inde l ib ly 
e t c h e d w i t h Z X 8 1 or S p e c t r u m 
l e g e n d s No sk i l ls or so lde r i ng 
n e e d e d a n d fu l l a c c e s s is 
m a i n t a i n e d t o t h o user p o r t s e tc for 
a d d o n s P o w e r s u p p l y c a n be 

( f i t t e d ins ide Has .n teg ra i LED f o ' 
[ p o w e r O N / O F F i n d i c o t i o n . In all a 

t h o r o u g h l y w o r t h w h i l e a c c e s s o r y 
t o y o u r c o m p u t e r . £ 2 9 . 9 5 p l u s 
C 2 . 0 0 p o s t a g e a n d h a n d l i n g , 

The f a m o u s Panda Expandab le R A M 
pack for the Z X 8 1 . M a s s i v e 16K add-
on m e m o r y w h i c h c a n easi ly be 
expanded to a G I A N T 3 2 K with an 
optional plug- in M O D U L E . R u g g e d no-
wobb le d e s i g n injection mou lded c a s e 
w i th integral L E D p o w e r o n indicator. 
N o addit ional power supp ly needed, 
just p lug o n and g o . British des i gned 
and built. T h o u s a n d s in use. Prices: 
P A N D A 16K £ 1 9 . 9 5 . M O D U L E 
£ 1 4 . 5 0 . G I A N T 3 2 K £ 3 4 . 0 0 . 

PRODUCTS ARE STOCKED AND USUALLY DESPATCHED WITHIN 10 DAYS. 

I wish toorder the following: ^ ^ (Please state which computer) 

TOTAL £ 

A l l p r i c e s i n c l u d e V A T a n d p o s t a n d p a c k a g i n g A l l i t e m s i n c l u d e o l u l l y e a r 
g u a r a n t e e P r o d u c t s a r e s t o c k e d a n d u s u a l l y d e s p a t c h e d w i t h i n 1 0 d a y s O v e r s e a s 
c u s t o m e r s a d d £ 4 p o s t a n d p a c k i n g C h e q u e s - ' P o s l a l O r d e r e t c p a y a b l e t o 
T R E M I V E R L T D , _ . , . . 
P l e a s e d e b i t m y A c c e s s ' B a r c l a y c a r d ' D l n e r s C l u b I n t au b e l o w H o u n d t h e c l o c k 

7 days a week 
COJP Telephone orders. 

0256 66116 

r i e a s e a e c 

a 
Card No. 

Signature 

Name 

Addie« . 

• • • • • • • • • • • • • • • • 

SPECTRUM UPGRADES 16K to 48K 
T H E K IT — Fit it yourse l f , a beautifully packed and 
presented kit wi th comple te (Really complete in the detail 
you need if y o u ' v e never seen inside your computer) 
instruct ions. N o solder ing no wire bending — no fiddly 
bits. T h o u s a n d s in use. Everyth ing y o u need to upgrade 
your i s sue 2 S p e c t r u m f rom 16K to a full b l o w n 4 8 K . 
The really economica l upgrade — in s tock for swi f t 
de spa tch . £24.00 

T H E P A C K - A sturdily p a c k a g e s 16K to 4 8 K upgrade pack 
that s imply p l ug s on to the user port and w o r k s 
immediate ly. Throughpor t s o any other a cce s so r i e s m a y be 
fitted a s before. N o need to open the ca se , no unsc rew ing , 
no solder ing, no need to invalidate your guarantee. 
D e s i g n e d and built in Britain. Guaranteed . Supp l ied in 
h a n d s o m e carton suitable for gift w r a p p i n g . £ 3 9 9 5 

N E W ! ! U p g r a d e your I S S U E 3 S p e c t r u m f rom 1 6 K - 4 8 K . Th i s 
kit is suppl ied w i th full parts a n d very comprehens i v e 
instruct ions a s to h o w to upg rade your I S S U E 3. D u e to the 
c h a n g e in de s i gn of the i s sue 3 this ha s not been poss ib le 
wi th previous ly avai lable kits. Not for the complete amateur 
a s it requires t w o s imple so ldered connec t i on s to be made , 
anyone w h o ha s so ldered before or w h o ha s a friend c a n fit 
this quite easi ly t h o u g h . £ 2 6 . 5 0 

VIC 20 
THE VIXEN SWITCHABLE RAM £34.95 
16K R A M CARTRIDGE 
Tho Vixen 16K switchable Ram cartridge is unique approach to expanding 
your VIC 20. Being switchable from either 16K to 8K 3K programs already 
in use b8sed on the unexpanded Vic 20 are not obsoleted. Supplied in 
attractive custom made case it simply plugs into the rear of the computer or 
motherboard. No 
additional power needod. 
High quality gold plated 
contacts ensure long 
trouble free life. Switches 
are recessed to avoid 
accidental operation. 
Designed and built in 
Britain. Guaranteed one1 

year. 

YC6 

THE VIXEN MOTHERBOARD £31.95 
THE E X P A N D A B L E E X P A N S I O N S Y S T E M 
P r o v i d i n g 4 a d d i t i o n a l c a r t r i d g e s l o t s P L U S R O M 
s o c k e t . T h e s l o t s a re s w i t c h a b l e e n a b l i n g 
c a r t r i d g e s t o b e l e f t i n p l a c e a n d s e l e c t e d as 
n e e d e d b y s w i t c h i n g t h u s a v o i d i n g c o n s t a n t 
h a n d l i n g n d t h e d a n g e r o f b r o a k a g c . H a v i n g ono 
s o c k e t a t t h e roar e n a b l e s f u r t h e r e x p a n s i o n . U s e d 
in c o n j u n c t i o n w i t h o n e or m o r e V i x e n R a m s f u l l 
e x p a n s i o n c a n b e a c h i e v e d . R O M s o c k o t e n a b l e s 
R O M s a n d E p r o m s t o b e f i t t e d fo r f u t u r e s o f t w a r e 
p r o g r a m s , t o o l k i t s e t c 

A r a n g e of R O M b a s e d s o f t w a r e w i l l s o o n b e 
ava i l ab le f r o m t h e m a n u f a c t u r e r s . I n d u s t r y 
s t a n d a r d E p r o m s . 2 7 1 6 . 2 7 3 2 e t c a re read i l y 
ava i l ab le a n d eas i l y p r o g r a m m e d a n d c o p i e d . 

A s o u n d i n v e s t m e n t fo r t h o s o r i o us user a n d 
s e r i o u s g a m e s p laye r w h i c h w i l l n o t b e c o m e 
o b s o l e t e . MHJH/ijJJiJjl 

TREmiVCR LTD. 
93A PACK LANE, BASINGSTOKE, HANTS. 
Tel. (0256) 66116 
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PRICES THAT'LL KNOCK 
YOU OFF YOUR FEET! -
mmmwtmim 

Wptescn32Prnle' £3999 
Brother HRl 5 £32500 

i l V f 
tyOC^C*rwttv ... iimiii .. —. .. £55500 
Bro'.'w HR3S £69900 
Oasy Ske 2CG0 (20CPS) 
0&*3630iAPt) 

£225.00 Oasy Ske 2CG0 (20CPS) 
0&*3630iAPt) . £131000 
PpttPe'-'ffttlEiec Printer £<95CXK 

£31500 
ki ~ ~ v tV V WW • I • l»V - - - — 

Juki6100 ....... 
£<95CXK 
£31500 

QwoOata Oa.sy Wheel Pnrrtet 
Owr*M/40(R0) 

£22500 QwoOata Oa.sy Wheel Pnrrtet 
Owr*M/40(R0) £1175 00 
0um?9'i$iR0l £153500 
OumsLe««Pro20 £750 
%cfoRP!300 £875 00 
RctoRPlEOO £117500 
SmmCercnaTPi Daisy WhetlPrWer £17500 

wMJZitZJal 3 Zfl F (W 
Corrrnotoel TOl Colour Monk* £175 00 
Sanyo 21'2 Greer Screen' 5W.HZ £6500 
Sanyo3i25Cd We<J Ress 40DPtS £175.00 
Sanyo 3115 Cc< V H. Ress 800P1 £39900 
CcrtnxxJo'e 15-41 Osk Drive £156 52 
OrcOskDnvtt £22900 
SmcU>< Uctodnves £50 CO 

. £130.00 
Sirtcla r̂interface i . . . . £5000 
CoTirroJ:<e C2N Cassette £35 00 
AllleadflQ software names svsftbte ? 0 A 
"aiO'fW* software widten by ow i-^oose so'twaie 
leam POA 
Keft-nrtfi. able, interlaces, tractor feeds, siiaet feeds. disks. 
mItmre up (rides, listing paper, ribbons, daisy wheels 
rnilaMt fu nost products 

* Guarantees available 
» Wholesale prices! 
* Export facilities arranged 
* Superb stock ot computers and peripherals 
* Express delivery 

RING 01-947 8562 
Ollicial suppliers lo Ihe U.K. government departments. 
British Telecom and many multi-national organisations 

EC ' J i 
Apricot 256K 2x3150.0 + MorAor £123900 
Aprctf 256K 2*720 OrO i Monitor £154900 
Apr col 256K10MB HO 0 • Monitor £222500 
88C Model B £32000 
ContwxtoieW £15218 
ComrroooteVJC20Starter pack £10869 
Convrooore SX 64 (Portaclel £6)900 
Comrrocore 80COSy$i«*$ Series £1200 00 
EpsonQXlO 4 RX80 • caiie £159900 
Epson Potable PX £64900 
Epson Portable PX + RAV £799 00 
One Aimos 48K £14500 
Sanyo MBC555 2X160K 0(0 + Monitor £899 00 
Sinclair Sp«tium46X £10000 
Snust 128K1 2W9 £1650 00 
Siribs'l 256K1 2 4 '06M8 £2950.00 
retevideo POA 
IBM Telephone for a quotation on your conliguiatior.s 
All prices excluding VAT. 

• H i 
Adraie80. £17500 
k'xfct OP9COO £79900 
B-0?herHR5 £13000 
C3fwPV/lCe0A|NLO) £27500 
Cwwnodore MTS 801 £17500 
EpsoifWaOT £19000 
Epson RX80F/T £21500 
Epson f-XSO £32000 
EpscoRXICOFfi Printer £325 00 
Epson FX1Q0F/T £425 00 
Wa-oesmann Taty MT80 £19900 
Mafrwsmann ralVMTi60 £449 CO 
Mawsmann TaHy MT180 £580 CO 
MPl 65 (NLOl £275 CO 
0KIUcrclirf8?APrintei £249 CO 
CX<IMcrclire83A £389 CO 
OKIMcrcline92(P) E3S5 .C0 
0XIM«:rdine84(P) £629 CO 
Radn IO(KCO) £445 CO 
Sc->-osftaGPiOCJA £179 CO 
SewsnaGPlOOVC £175 00 
$Vr*aCP80F(TPara £16900 
SJarGemn 10X £18900 
SiartteiaiO £31900 
TEC 1550(P) £45900 

I f / / « W I » J r , 'iblJX'lZMMIli 
Q Spa House. 11-17 Worple Road, Wimbledon, London SW19 4JS Tel: 01-947 8562 Telex WOWICO 8955888 a 

SOFTWARE 
FOR YOUR 

MICRO 
HUGE SAVINGS ON 
POPULAR GAMES 

SPECTRUM 48K COMMODORE 64 
LORDS O f M I O N I G MT . . 4 . 7 5 M A N I C M I N E R 5 . 5 0 
A Q U A R I U S 4 . 7 5 B O Z O S N I G H T O U T 5 5 0 
SPECTRES 4 . 7 5 C R A 2 V B A L L O O N S 5 . 5 0 
CAVENFIGHTER 4 . 7 5 D I N K Y D O O 5 . 5 0 
M A N I C MINER 4 . 7 5 A R C A D I A 5 . 5 0 
BIRDS ANO T H E 8EES 4 . 7 5 S T A R C O M M A N O O . 5 . 5 0 
ARCTURUS 4 7 5 SUPER GRIDDER 5 . 5 0 
THE T R A I N G A M E 4 . 7 5 T A L E S OF A R A B I A N N I G H T 5 . 5 0 
WHEELIE A 7 5 H O U S E OF USER 5 . 5 0 
I E S FLICS 4 7 5 SUPER S K R A M B L E 5 SO 
1994 4 7 5 P L U M B C R A Z Y 5 . 5 0 
M O O N BUGGY 4 . 7 0 U G H . , . 5 5 0 
SHEER PANIC . . 4 . 7 5 Z O I D S 5 5 0 
STAR WARRIOR 4 . 7 5 S C U 8 A DIVE 5 . 5 0 
FIREBIRDS 4 7 5 B A N A N A O R A M A 5 . 5 0 
REPULSAR 4 . 7 5 
MEGAPEOE 4 . 7 5 
O S T R O N 
ROBON 

4 . 7 5 
4 . 7 5 V I C 2 0 

MONSTERS IN HELL 4 . 7 5 P I N B A L L W I Z A R D 4 . 9 5 
MICROBOT . 4 . 7 6 GRIDDER 4 . 9 5 
POTTY PLANTER 4 . 7 5 A S T E R O I D S 4 9 5 
C R A S H 4 7 5 W A C K Y W A I T E R S 4 9 5 
M U S H R O O M ALLEY 4 7 5 A R C A D I A 4 9 5 
PENGY 4 . 7 6 P A N I C 4 9 5 

Orders £12 or over P&P free. Orders under £12 P&P £0.20. 

Please make cheques or postal orders payable to: 

SARASOFT, 29 CHESTERFIELD DRIVE, 
BURTON JOYCE, N O T T I N G H A M . 

Further titles available, send S.A.E fot details 

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. 
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Micro Markets - Sp 
in the new MSX S) 

eciali 
fsten r 

it c o M P u r m ma «o 

m i l 

I I I \ 

MSX represents one of the most important advances in micro computing 
technology by introducing a compatible standard to micro computers. 
And Micro Markets, at the forefront of this new technology are pleased 
to be able to offer computers, peripherals and a full range of software 
for the new MSX Systems. MSX will offer the user a compatible 
programming language and therefore compatible software for all the 
MSX computers in the form of cassette, cartridge and disk. Visit your 
nearest Micro Market store soon. 

Toshiba HX-10 Computer including starter Pack 
Software £279.95 
A powerful home computer designed to satisfy the first time user, 
enthusiast and businessman alike. Featuring MSX Basic operating 
language, a powerful 64K memory and 73 Key fullstroke keyboard, the 
HX-10 will produce high resolution graphics including graphs and charts 
in up to 16 colours and full 8 octave music generation. The HX-10 is 
totally expandable and like the software, MSX hardware is also 
standardised enabling users to add a wide range of periphei als. Comes 
complete with starter pack of software. 

Toshiba KT-22 Data Recorder £29.95 
For the storage and playback of data on your MSX computer this 
compact, quality unit from Toshiba is ideal. With top-mounted controls 
tape counter and sound level sensor which stops the tape when theie is 
no sound. 

A selection from our extensive range of 
M S X software 
Coco in the Castle £6.95 
Driller Tanks £8.95 
Binary Land £8.95 
Fire Rescue £7.95 
Eric the Floaters £5.95 
Dog Fighter £6.95 
Holdfast £5.95 
Spooks and Ladders £6.95 
Hyper Viper £7.95 
Zen Machine Code 

Prog System £19.95 
WDPRO 

Word Processor £29.95 
Database £19.95 
Starting with the MSX £5.95 
The MSX Red Book £8.95 
Maxima £7.95 
Champ Assembler Monitor 

Package £9.95 
Time Bandits £7.95 

Les Flics 
Hustler 
Fuse Wars 
Devil Diver 
Maziacs 
Footloose 
Peter Plumber 
Popeye 
Ant Attack 
Boogaboo 
Fred 
Snowman 
Games Designer 
French 
German 
Spanish 
Buzz-Off 
Hot Shoe 
Oh Mummy 
Blagger 

£ 7 . 9 5 ^ " 

/ 7 o t T h i s • 

Micro Markets offer a full range of leading brand computer 
t Model B Computer £399.00 

f 1 
L . r L . 

Accepted as the standard in schools and colleges for learning computing. 
The BBC Model B features the powerful BBC Basic programming 
language, 32K memory, 73 key full stroke keyboard. 16 colour high 
resolution graphics and sound synthesizer. It has several interface parts 
for easy connection to many peripherals and there is a large range of 
business, home and games software available. 

Acorn Electron Computer £199.95 
SP I s. 
359 C 
Tol: C 

Lon< 

I Kimfc 

376 E 
Lon« 

Sever 
162 F 

| Tel: 0 
A V C 
B r i l l 

R » d f < 

52-54 
Te i : 0 
A b s o 

about computers, the Electron features full stroke keyboard. 32K ber 
memory, full colour graphics and sound generation. It comes complete IH« IC 
with 2 manuals: 'The User Guide'and 'Start Programming with the 
Electron'. 

Built by the same company as the BBC computer and therefore uses theE^, 
same widely used programming language. The ideal machine for learnin»2S< 



Amstrad 
CPC 464 

The complete system 
at an amazing price 

from Micro Markets 
_ Amstrad's long awaited entry into the micro computer market is a 

!ow cose computer that provides the user with everything to just 
plug-In and get going, with applications ranging from arcade games 
to business and accounting. Its impressive features include: integral 
RGB colour monitor or Green Tube VDU, 
built-in 'speed load' data recorder, 
64< memory. 74 key full stroke keyboard, 
high resolution graphics, 7 octave sound 
generation and a comprehensive range 
of software for business, educational 
and games from Amsoft. 
With Green Screen 
Monitor £239.00 
With Full Colour Monitor £349.00 

4 sili 4 

i 

€ 

Oric Atmos Computer — Phone for latest Low Price 
Unlike other micros, the Atmos has a powerful ROM memory 
which leaves most of the valuable RAM memory for user 
programming. There are full colour high resolution graphics and 
special sound effects for games programmers which can be heard 
through the powerful built-in speaker. Other features include full 
featured keyboard with sculptured keys and a range of exciting 
software. 

Epson RX80FTDot 
Matrix Printer 

Phone for Low Price 

Sinclair Spectrum 48K £129.95 
With FREE Software 6 pack (worth £56.70) mmmm — m 

w 

Tn.s very popular 48K colour computer offers excellent value for 
trorey. Featuring full colour high resolution graphics, 10 octave sound 
range and 44 key keyboard. There is a full range of peripherals and a 
missive selection of software. 

Cumana CSX100 
Disk Drive £149.00 

Interface 1 and Z X Microdrive. £99.95 per pair 
For fast access to large amounts of data each microdrlve Is 
capable of holding up to 100K of memory on a single 
microfloppy disk. The Interface 1 will control up to 8 
microdrives and also adds file handling and communication 
facilities to the Spectrum. 

L O N D O N 
Minor Park E12 
Ki-nbefkhr Hi-Fi 

Romford Road. Tel: 01-478 5137 
London N 1 3 

Sound Vivon 
Lanes. Palmers Green 

* 01-682 5888 
London W2 
K'.rtbcriey Hi-Fi 
ViEdgware Road. Tel: 01-724 0454 
LondonSEIS 
W.train Hi-Fi & Video 

. Few s S-.reet, Woolwich. 
1ft 01-8S5 8016 
AVON 
Bristol 

ford Hi-Fi 
'.^Gloucester Ro*d. 
>5272428248 

Atoute Sound 
li 3u«ns Road. Clifton. 

027224975 
5 H K S H I R E 
H,*)«nhead 
rvftMirkea 
It <mi Street. 
k O t a 73420 

B U C K I N G H A M S H I R E 
M i l t o n Keynes 
JCV Hi-Fi & Video 
1 Viscount Way. Dukes Drive, 
Bletchley-Tei: 0908 367341 
C L E V E L A N D 
M ldd le sborough 
Mckenna and Brown 
190 Lunhorse Road. 
Tel: 0642 246644 
E S S E X 
Che lmsford 
Rush HI-FI & Video Centre 
5-6 Cornhili. Tel: 0245 57593/64393 
Hornchurch 
Waters & Stanton Electronic* 
12 No r th Street. Tcl: 04024 44765 
G L O U C E S T E R S H I R E 
Che l tenham 
Absolute Sound & Video 
42 Albion Street Tel: 0242 583960 
H A M P S H I R E 
A ldershot 
B r u n t s H i -F i 
81 H igh Street- Tel: 0252 20728 
Andover 
Andover Audio 
105 High Street. Tel: 0264 58251 

H E R T F O R D S H I R E 
Watford 
H.-Fi Markets 
68 H igh Street. Tel: 0923 26169 
K E N T 
Bcckenham 
Sevenoaks Hi-Fi & Video 
51 Beckenham Road. T«l: 01-658 3450 
Boxley H e a t h 
Klmberley Hi-Fi 
193 The Broadway Tel: 01-304 3272 
C h a t h a m 
Scvenoaks HI-FI & Video 
4 Railway Street. Tel: 0634 46859 
Scvonoaks 
Sevenoaks H1-F1& Video 
111 London Road. Tel: 0732 459555 
Tunbridgc Wells 
Scvenoak$Hi-Fl& Video 
34 Mount Ephraim. Tel 0892 33474 
L A N C A S H I R E 
Bo l ton 
Cleartone Hi-Fi & Video 
156/158 Blackburn Road. 
Tel: 0204 22636 
Preston 
Norman Audio 
51 Flshergate Tel 0772 53057 

L E I C E S T E R S H I R E 
Leicester 
Mays Hi-Fi 
27 Churchgate. Tel: 0533 58662 
O X F O R D S H I R E 
O x f o r d 
Absolute Sound & Video 
256 Banbury Road. Summertown. 
Tel: 0865 53072 
Absolute Sound & Video 
19 O ld H igh Street. Headington. 
Tel: 0865 65961 
S U R R E Y 
C roydon 
Vision Store 
96-98 No r th End. Tel: 01-481 7539 
Kingston upon Thames 
Vision Store 
3 Eden Walk Precinct. Tel:01-S46 8974 
S U S S E X 
Br ighton 
Scver.oaks Hi-Fi 
55 Pres 'on Street. Tel: 0273 733338 
H a y w a r d s H e a t h 
Hi-Fi a Video Markets 
13 South Road. Tel: 0444 450333 
W A R W I C K S H I R E 
Warwick 

J C 
W 

|CV Hi -F i & Video 
harf Street. Tel: 0926 493796 

W I L T S H I R E 
Sw indon 
Absolute Sound & Video 
60 Fleet Street. Tel: 0793 38222 
N O R T H E R N I R E L A N D 
Belfast 
Audio Times 
85 Royal Avenue. Tel: 0232 229907 

VGA 

H e a d Office: Cousteau House. 
Greycame Road. Watford. W D 2 4SB. 
Tel: 0923 27737 
Al l prices quoted in the Micro Markets 
advertisement are correct at time of 
going to press (19/9/84) but may be 
subject to change without notice due to 
fluctuations In Manufacturers' prices. 
All Prices include V A T ® 15% 
Not all the products featured In Micro 
Markets advertisement are available 
at all branches. 
Please check before travelling. 



A v a i l a b l e e x c l u s i v e l y f r o m D E A N E L E C T R O N I C S 
t h e w e l l p r o v e n A L P H A C O M 3 2 T h e r m a l P r i n t e r . 
I n c l u d e s -ful l i n t e r f a c i n g t o t h e Z X 8 1 o r 
S P E C T R U M . Uses t h e s t a n d a r d S i n c l a i r p r i n t 
c o m m a n d s ( C O P Y . L L I S T , P R I N T ) . 
Q u i e t , m a i n t e n a n c e - f r e e , h i g h - s p e e d o p e r a t i o n . 
P a p e r £ 7 . 0 0 p e r b o x o f 5 r o l l s , e a c h 2 5 m l o n g . 

A l p h c i c o m 3 2 
This thermal printer, now available rtj 
the U K , is the standard printer which 
has sold in tens of thousands for 
use with the American version of 
the Z X 8 1 . I 

SPECTRUM 
COMPATIBLE 

D E A N E L E C T R O N I C S L I M I T E D 
GlendalePark Fernbank Road 
Ascot Berkshire S L 5 8JB 
Tel. 0344 885661 Telex 849242 
Or from W H Smith, JohnMenzies, Greens. 
Laskys, Spectrum Group, Prism, Currys. 

Please send me Printer(s) at £81.95 and boxes of paper 
| (5 rolls per box) at £9 per box — all inc lus ive of post and Deck ing . 

. Total £ cheque/PO enclosed or debit my Access/Barclay 

I card account No.. 

| Name and address 

I . I Also available -

JAlphacom 42 compatible with Commodore 20/64, *m 

B8C Centronics, Atari at £99.95 (+£2p/p) includes selected interface. 

o n - o f f 
n e - s e t 

switch 
for 

s p e c t r u m 

• No more crashing from 
worn power supply socket 

• Does not affect expan-
sion port and use of inter-
faces 

• Just pushes into position 
does not affect spectrum 

or power supply lead. 

• N o need to remove 
once in position. 

• Economica l l y designed 
— no more fumbling with 
power supply leads. 

• Positive rocker action 
prevents accidental opera-
tion. 

Ideal for re-setting rom 
cartridge games - saves 

time when changing 
microdrive 

cartridges. 

I enclose a cheque/postal order for £. 
TEC Publications, 24 Victoria Road, 

payable to 
Bromsgrove, Worcs. 

Name. 

Address. 

Denier Enquiries Welcome. Telephone 10527) 74567 

ORIC AND SINCLAIR 
COMPUTERS 

One 1 computer 48K €95 <C92l £102 Oric 
Atroos computet 48K f t 71 < f158 l f 1 6 8 
Orx- colour printer C I 3 4 (€123) £140 Oric 
One dove £ 3 0 4 (£278) 298 Now Sinclair Q l 
Computer f 4 0 6 I f 385) f 4 t 0 Sinclnn 
Spectrum 48K (wi th 6 free programs while 
Sinclair 's offer lasts) f t 3 1 (£131) £143. 
Microdrive £51 l£50) £ 6 0 RS232 interfaco 1 
£51 (£50) £60. Limited period speciu' of fer 
Microdrive •*• Interface ' • 4 Blank c a r t r i d g e 
£ 1 0 2 I f 1 0 0 > f 1 2 0 Blank m i c r d r i v r 
cartridges £8 (£8) £9. Interface ? £ 2 0 . 4 5 
I£20) f 2 4 32K memory upgrude kit lot 16K 
Spectrum (Wavo 7 and 3on iy ) £31 ( f 28) £ 3 0 
FuH*» Matter unit for the Spectrum tncluding 
speech synthesizer. ".ound synthesizer, 
amplifier .ind joystick port £ 56 l£5«) £6? 
Fuller FOS fuO sized keyboard tor tho 
Spectrum w i t h proiH" space bar £52 <£521 
£ 8 2 Spect rum printer mter faccs w i t h 
cables: Centronics £51 ( f 4 7 l £52, RS232 
£35 (£33) £38. ZX pointer has been replaced 
by tho Alphacom 32 f 71 (£67) £77. 5 punter 
roa» (Stote whether Sinclair o» Afphocom) 
£13 IC16) £21 ZX81 computer £45 (£44) 
£54 I6K m m pack* for ZX81 £28 l£25) 
£30. 

COMMODORE COMPUTERS 
Commodore 64 £204 (£1841 £204 Vic 2 0 
£104 |£97> £ 1 1 7 Vic 20 starter pock £ 1 5 0 
(£143) £173. Convenor to al low most 
ordinary mono cassette recorders to bo used 
wi th tho Vic 2 0 and the Commodore 64 
£9 78 (£9) £11 Bargain package: CMvette 
convenor + compatible cassette racordor 
£ 3 7 (£38 ) £44 . C o m m o d o ' e cassette 
recorder £43 (£44) £S0 Printer Interfaces for 

Vic 20 and the Commodore 64.- Centronics 
£46 (£411 £46 . RS232 £4*. |£41) £46 Disc 
drive £233 l£209) £234 1620 printor/plotter 
£165 (£1491 f 159. 1525 Printer £235 
(£220) £245 . 1526 Printer £350 (£330) 
£360 l igh t pen f 2 9 (£29) £33 Vie 2 0 
Accessories: Super expander high res 
cartridge £33 <f?9) £34 Programmers a<l 
cartridge £33 (£29) £34 extra memory ram 
p a r t s 8K £19 I f 17) £20 . 3K £6 ( f 7 ( £9. 

ACORN COMPUTERS 
Electron C203 I£209) £229. Electron loyatick 
and printer interface £61 l£62> £69 B8C 
Mode* 8 £404 (£357) C387. BBC Light Pen 
£29 (£291 £33. 1 4 " Colour Monitor £ 2 2 8 
(£2991 £319. Kenda doutfe density disk 
interface system £ 1 3 9 | £125 I £135 Disc 
drives 5 2 5 " 4 0 track: sxipte f 2 0 0 (£1841 
£204. dual £ 3 5 6 l£325) £355 

P R I N T E R S 

Brother MRS £ 185 (£171) £ 190 S f *nwo CTI 
CP80 £ 2 2 5 (£218) f 2 4 8 Cannon PW1080A 
£332 (£299) £ 3 2 9 Epson RX80 £277 
(£2511 £282 Epson R X 8 0 f / T £314 (£286) 
£316 Epson FX80 £399 (£358) £388 
Combined mat r ix pr inters and electr ic 
typewri ters: Brother EP22 £173 (£1661 
£186. 8/othor EP44 i 258 (£235) C260 
Smrth Corona TP1 Da-iy wheel printer £252 
( £ 2 2 5 ) £ 2 5 5 M C P 4 0 O r i c C o l o u r 
prmterVplotter £134 (£1231 f 140. Interfaces 
to run the abovo printer* f rom VK> and the 
Commodore 64 f 4 5 (£41) f 4 f l We can 
suppiy interfaces to run the abovo printers 
f rom Sharp computers £58 t£52) £55. 

S W A N L E Y E L E C T R O N I C S 
The Computer Export Specialists. 

Dept Y C . 32 Goldsel Rd., Swanley, Kent B R 8 
8EZ England. 

Tel: S W A N L E Y (0322) 6 4 8 5 1 . 
Official orders welcome UK prices are shown first and include post and VAT 

The second price in brackets is tor export customers in Europe and includes 
insured airmail postage. The third price >s for export customers outside Europe 

(including Australia etel and includes insured airmail postage 
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Exploring the Sinclair QL — 
An Introduction to SuperBASIC 

Andrew Nelson, £4.95 

The QL has a rich, new programming vocabulary, 
and this great book gives you the chance to master 
the host of new words Sinclair has added. Sure, 
you can use the QL more or less just like a 
Spectrum, but if you do, you are missing the 
extraordinary power which lies behind the radical 
concepts of SuperBASIC. Command by command, 
statement by statement, Andrew Nelson takes you 
through the richness of QL SuperBASIC in 
Exploring the Sinclair QL — An Introduction to 
SuperBASIC Just £4.95 and available from most 
book and computer shops. In case of difficulty, you 
can order it directly from Interface Publications, 
using the coupon below. (Trade only: Interface 
Publications are distributed exclusively in the UK 
and Eire by W H S Distributors. Export 
orders handled by Interface Publications.) 

Interface Publications, Department QYC, 
9-11 Kensington High Street, London W8 5NP. 

• 

Please send me the following books. 
I enclose a total of £ 

• Exploring the Sinclair QL — An Introduction to 
SuperBASIC - Andrew Nelson, ISBN 0 907563 84 8 

[ 49 Explosive Games for your ZX Spectrum — 
Tim Hartnell. ISBN 0 907563 53 8 

• Delving Deeper into your VIC 20 — 
Philip Campbell. ISBN 0 907563 62 7 

• Creating Adventure Games on your Dragon 32 — 
Clive Gifford, ISBN 0 907563 57 0 

• Dynamic Games for your VIC 20 — Mathew Boek 
" ISBN 0907563 34 I 

• Creating Adventure Programs on your Computer — 
Andrew Nelson. ISBN 0 907563 36 8 

• Putting your VIC 20 to Work — Tom Lau, 
ISBN 0 907563 46 5 

• The Easy Way to Program your New Computer — 
Tim Hartnell. ISBN 0 907563 60 0 

• Creating Adventures on your ZX Spectrum — 
Peter Shaw & James Mortleman, ISBN 0 907563 58 9 

• Practical Uses for the Microcomputer in the 
Home - David Hole, ISBN 0 907563 59 7 

[ ] Mastering Machine Code on your Commodore 64 
- Mark Greenshields, ISBN 0 907563 69 4 

• Making the Most of your Tl 99/4A — Scott Vincent. 
ISBN 0 907563 66 X 

• Dynamic Games for your Electron — 
Neal Cavalier-Smith, ISBN 0 907563 67 8 

• The 3-D Animated Apple — Phil Cohen. 
ISBN 0907563 783 

• The Art of Structured Programming — Peter Juliff, 
ISBN 0907563 79 1 

• Dynamic Games for your TRS-80 — Gail Duns & 
Tim Hartnell, ISBN 0 907563 63 5 

Name 

Address...-. 

£4.95 

£4.95 

£4.95 

£4.95 

£4.95 

£4.95 

£4.95 

£3.95 

£4.95 

£4.95 

£7.95 

£4.95 

£4.95 

£4.95 

£5.95 

£3.95 

II1TERRKE 
PUBLICATIONS 

1 We're the experts! 



Don't blame the 
equipment-

it's most likely 
the mains! 

in a perfect world, with a perfect power supply you'd have a 
"ght to expert perfect results from your computer, word 
processor VDU or other electronically controlled 
equipment Sadly, this is not always the ca^e, due to mains 
borne interference Even a dedicated line is only a 
oarfiai solution because interference is generated by 
other equipment being used around you, typewriters, 
copiers fluorescent lights and even the office 'fridge. 
Galatrek do have an answer— 

Sat H H 
w 

Apnrot Sw.ut I 
Mt p n t / x c Product* 

the Ferro Resonant Line Conditioner. 
Simply pli ig it into the mains and your unit into the socket 

provided Spikes, transients and other mains borne 
interference are now trapped in its circuits and voltage 
surges or dips are also catered for. as the output is highly 
stabilised. It also protects itself and the equipment against 
overload and gives system isolation. If you specify when 
ordering, it can be used as a step down or step up voltage 
supply 

Yoi ve nearly arrived at your perfect world — for as little 
as £145 VAT. 

The Galatrek Filter Plug, whilst only rated to carry 
2 amperes of current, is designed to protect micros, minis 
and word processors from 
interference and surges. 
The transverse and common 
mode attenuation circuits" 
are very effective for these 
low powered units. Fasily 
fitted it simply replaces your 
existing 3 pin plug 
Price £19.95+VAT. 

Send for details or cash with order. « 

Master Distributor and Dealer applications invited. 

ALATREK'*) 
i r j T E R f S I A T T O M A L V - T J ^ f 

Galatrek International Ltd. 
s , Ml , t v V S t r e e t ! l a n r w s t , G w y n e d d . LL260AL, North W a l e s . 

T e l e p h o n e l a n r w s t (0492)M<H11 Te l e x - 617114 A/B GALAHU 

COMMODORE 64 
BRING YOUR 64 TO LIFE WITH 

L I G H T N I N G L O A D 
• CONVERTS ALMOST ALL YOUR FAVOURITE 
SOFTWARE & GAMES INTO A SUPERFAST LOADING 
VERSION 
• YOUR CASSETTE PROGRAMS WILL INDEPENDENTLY 
LOAD FASTER THAN THE COMMODORE DISC DRIVE!! 
• LIGHTNING LOAD HAS SOPHISTICATED FEATURES 
WHICH LEAVE OUR COMPETITORS LIGHT YEARS 
BEHIND 
* COLOUR & SOUND ARE USED IN SPECTACULAR & 
UNIQUE WAYS TO ENHANCE THE PROGRAM 
* 100% MACHINE CODE. FLEXIBLE MENU SYSTEM 
ALLOWS SAVING OF MORE THAN 48K CONTINUOUS 
RAM 
* THIS AMAZING PROGRAM IS NOW ON SPECIAL 
O F F E R N O W £6.95 incl P&P ' 

* * * * * * * 

C O P Y C A T 
THE ULTIMATE BACK UP TAPE COPIER 

• MAKES BACK UP COPIES OF ALMOST ALL 
SOFTWARE 
• SPECTACULAR MULTICOLOURED LOAD AND SAVE 
• WIZARD AUDIO SOUND EFFECTS 
• CASSETTE MAGIC SENSE 
• 100% MACHINE CODE TAPE COPIER WITH FULL 
INSTRUCTIONS 
• CAN YOU FIND A BETTER COPIER? WE CAN'T! 
• SUPERB VALUE AT £5.95 incl. P&P 
DISPATCH OF THESE PROFESSIONAL PROGRAMS 
WITHIN 24 HOURS! 
CHEQUES/P.O.'s TO: 

W I Z A R D S O F T W A R E (Dept. YC) 
5 9 T H E M A R L E S , E X M O U T H , D E V O N EX8 4 N E 

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 t w o months 
from that day. 

Please do not wait until the last moment to inform 
us. When you write, we wil l tell you how to make 
your claims and what evidence of payment is 
required. 
We guarantee to meet claims from readers made 
in accordance 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. 
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Have an adventure of your own 

The first educational adventure generators of their kind. Each 
program comes complete with two adventures which will 
provide hours of constructive use and stimulus for other 
activities. Plus the facility to create your o w n adventures 
including your o w n characters and locations. Adventures C8n be 
saved on to tape or disc for later uso. No programming 
necossary. Easy to use. 

Your Adventure 
A first level adventure generator for 7 to 13 year olds. Including 
colour graphics, map. planning sheet and full instructions. 
BBC(B> tape or disc, RHL 380Z/480Z disc, S P E C T R U M 48K and 
C O M M O D O R E 64 tape. E 10 . 95 

f o u r A b v m t n r r 

Mnthemagic Land 
A highly original mathematical adventure for 10 to 15 year olds 
with 3 levels of difficulty and ever changing problems. Can be 
used again and again. A stimulating and absorbing game. 
B8C{B| tape or disc. S P E C T R U M and C O M M O D O R E versions 
planned. £8.95 

Learning and Training Sy s tems Ltd. 
Haydon House, Alcester Road, Studley, Warwickshire B 8 0 7AP 
Tel: ( 0386 ) 7 9 2 6 1 7 

Space Adventure 
A second level adventure generator for 8 to 1 • v-*ar olds 
allowing the creation of more complicated adventures includes 
colour graphics, onimated reward planning sheet and full 
instructions 
BBC(B) tape or disc. S P E C T R U M 48K and C O M M O D O R E tapf 
£ 1 1 . 9 5 

Developed by experienced teachers through the 
Government 's Microelectronics Education Programme 

Discounts for schools Official education order" accepted 
Overseas prices on application. 
All prices include VAT . Postage f 1 .00 for 1 program £1 50 for 
2. £2 .00 for 3 or more. 
LT S publish a wide range of programs for English Maths. Basic 
Skills, Problem Solving, etc.. many SDonsored by the 
Government ' s Microelectronics Education Programme 
Full catalogue available S.A.E. please 

£9-45 
The most powerful tdolklt yet for ZX BASIC. All the features 
you will ever need; AUTO insert, full RENUMBER, block 
DELETE. CLOCK. ALARM, error trapping, break trapping, 
hull TRACE with single-step and much, much more. Makes 
7.X BASIC easy-to-use and powerful 

i l € £14 
An excellent assembler, an advanced line-editor, a compre-
hensive disassembler and a superb 'front panel' debugger 
all in one package. Used by many leading software houses to 
write their games. "Buy it I' Adam Denning 1984. 

M S C A L £25 
A powerful and almost full Implementation of Pascal - not a 
Tiny Pascal A valuable educational and development tool, 
programs typically run 40 times faster than a BASIC equivalent. 
Spectrum version includes Turtle Graphics package. " I haven't 
seen any other compiler that could match Hisoft's Pascal" 

180 High Street North 

Dunstable. Beds. LU6 1 A T 

T« l : (OS82) 896421 

for the ZX Spectrum 
Hisoft is pleaded to announce a new compiler for this popular 
and effective systems programming language. .Wot a riny-Cbut 
an extensive, easy-to-use Implementation of the language 
Allows direct execution of compiled statements Supplied with 
function library. Available direct from Hisoft for f75. or write 
for further details. 

All prices. UK delivered, relate to 48K ZX Spectrum versions 
Our software is available for many other Z80 machines ej? 
Amstrad CPC 464. MSX. Memotech, SHARP MZ700 Afcu 
Brain, CP/M etc. Please write for details. 
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o 
A C O R N , M t i v _ 

I C R D -
*a;rsrOQOmp i A A l i - i v w We export Microcomputers / 

and Periphera\s to a\\ Countries Any make. Any Quantities 
BIG DISCOUNTS 

' w e e list to: 

: o r o P ( e 
* * * * * * * 

The problems of looting 
after your Micro Ml 

to many a problem, Micro's 
few of their own. 
it gathering dim when not in use. 

when Mum's cleaning the lounge, 
showing it his affections, or even 

ensure it at least "arrives" safely when 
Dad decidefjo take it down to the local. 

We at P.A.S. realising these needs, 
have now developed a range of three 
superbly made protective cases 

designed specifically for Micro's, Each 
case is constructed from Solid Resin 

Fibreboard has a fully protective foam 
lining a carrying handle internal 
retaining strap, a double snap-fastening lid 
and a price that defies even Micro logic. 

I Micro owner and • 
K'k appropriate hoxl | 

IMCJ\C h e l p . I a m a l o n g su f f e r i ng \ 

w i s h t o p u r c h a s e c a s c M n c k ; 

E D E D E 3 
leni-lowcheqoc'P.O.tothc value of 

N A M E 

A D D R E S S 

I 

I 
Priccs apply 

to U.K. only. 

PAS COMPUTER PRODUCTS LIMITED 
UNIT 18, CENTRAL TRADING ESTATE. 
STAINES. MIDDLESEX TW18 4UX. 
Telephone Stainc* (STD 0794) 62781 

ill". .'I J . i . » . * TrjJ<(r«aiirw«<>rl..«w ^ ^ ^ 
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What's New For Christmas? 
See For Yourself 

The Christmas 
GO ON A SHOPPING SPREE FOR ALL YOUR 

NEW SPECTRUM AND QL GOODIES! 
- M A N Y AT SPECIAL SHOW P R I C E S -

TWO FANTASTIC DAYS 
17th and 18th NOVEMBER 1984 

AT ALEXANDRA PALACE, WOOD G R E E N , LONDON N22. 
A D M I S S I O N O N L Y £ 1 . 5 0 ( A d i t t s ) U . O O ( K i d s ) 

Come along on Saturday or Sunday 17th and 18th November to 
the S h o w that shows you everything for Sinclair Computer 

enthusiasts! 
Why spend weeks looking for Christmas presents . . . one day at 

the Christmas Z X M ICROFA IR will take care of everything! 
And you'll have a fantastic day o u t . . . meeting friendly people . . . 

having fun . . . full of Christmas cheer! 
Send now for reduced price advance tickets - and don't forget to 

note the date! 

S E N D FOR R E D U C ED PRICE ADVANCE T I C K E T S 
NOW A N D BE FIRST IN T H E QUEUE! 

n 
ALEXANDRA PALACE. 
WOOD GREEN, LONDON N22 
SATURDAY AND SUNDAY 
17th and 18th NOVEMBER 1984 
Saturday 10.00am to 6.00pm 
Sunday 10.00 m to 5 00 p<n 

EXHIBITORS! 
JOIN THE R U S H . . . CALL 

M IKE J O H N S T O N 
OR M O I R A ON 

0 1 8 0 1 9172 FOR FULL OETAILS 
OF S T A N D AVAILABILITY . . . 

DO IT NOW! I 

Post to: Mike Johnston, ZX M ICROFAIR, Dept YC, 71 Park Lane, 
Tottenham, London N17 OHG. Tel: 0 1 8 0 1 9172. 
Please send me A D V A N C E T I C K E T S for the Special Christmas Z X M ICROFA IR . 

I require the fo l lowing: - Adult tickets @ £ 1 . 2 5 Children's tickets § £ 0 . 8 0 p 

for Saturday/Sunday (Delete as applicable) 

I enclose cheque/P.0. made payable to Z X M ICROFA IR for the full amount (please include cheque card 
number on the back of cheques) and I also enclose a S T A M P E D S E L F - A D D R E S S E D ENVELOPE for 
return post. 
Name: 

Address:. 
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ROCK 
BOTTOM 
PRICES 

PERSONAL CALLERS WELCOME AT OOR EXTENSIVE SHOWROOMS 
MOST EOOIPMENT ON DEMONSTRATION 

The U K ' s B e s t Pr inter P r i ce s 
Only a sample of our ma s s i v e range of pr inters 

s h o w n here — phone for further detai ls 

DAISYWHEEL LETTER QUALITY 
Snuth Corona TP1 (Per S ) . C189C 
Jul. 6100 (P) £335 ( 
Brother HR15 (P) £335 ( 
Da<syst«p 2000 G239 5 
PRINTER/TYPEWRITERS 
Brother EP22 Dot Malm (S) C119 C 
Brother EP44(S) E189C 
Modems available for Easyfcnk and Telecom Gold 
Juk. 2200 DaisywheeltP or S) . £239.< 
DOT MATRIX PRINTERS 
Brother HR5(P or S). E129C 
Canon 108OANLOIP) £289 ( 
Canon 1156A NLO (P) f.349 C 
EPSON RXBO(P) C195C 
EPSON RX80 F T (P) £225 C 
EPSON FXBO(P) £324 ( 
EPSON RX100FT(P) £339 S 
EPSON FX100FT(P) £439 C 
Sckosha GP100A (P) C129 5 
Seikosha GP50A (P) £79 i 
Sekosha GP50S (Spectrum) £79 < 
SeAosha GP500A (P) £139S 
Seicosha GP550AIP) £179 5 
SeAosha GP700A Colour (P) £279 5 
Shnwa CT80 (P) E175C 
(P) = Parallel-Centronics (S)=Senal RS232 

Smith Corona range ol printers Now in Stock Phone or write for details 

INSTANT CREDIT Up to 36 months to pay 
All items over C150 available on our easy credit terms. 

Written details available on request 

SUPERDISKS 
IJDNDON'S LOWEST PRICES ON FLOPPY DISKS 

Prices per box of ten ex \AT 

+ VAT= £217.35 
+ VAT= £385.25 
+ VAT = £385.25 
+ VAT- £275.94 

+ VAT= £136.85 
+ VAT = £217.35 

+ VAT= £275 .94 

+ VAT = £148.35 
+ \AT = £322.35 
+ VAT = £401.35 
+ VAT- £224.25 
+ VAT = £258.75 
+ VAT = £372 .80 
+ VAT = £390.95 
+ VAT = £504.85 
+ VAT= £149.39 
+ VAT = £91.89 
+ VAT- £91.89 
+ VAT = £160.89 

VAT- £206.89 
+ VAT = £321.89 
+ VAT • £201.25 

SSOO 
40TR 

DSDD 
40TR 

SS96TP1 
80TR 

OS96TP1 
BOTR 

BASF 5 V £10.95 £18.20 £19.80 £22.50 

3 M 5 r £13.55 £19.50 £20.05 £24.00 

VERBATIM 5 V £15.50 £23.50 £22.50 £30.50 

D/SAN 5 V £16.80 £24.90 £24.90 £32.00 

T D K 5 r £17.50 £25.50 — £33.00 

BASF 3 V £34.90 — — — 

Add 70p for P SP per box of 10 disks 

CASH & CARRY COMPUTERS 
53-59 High Street, 

Croydon, Surrey CRO1BD. 

1 2 " M O N I T O R S - GREEN S C R E E N 
Sanyo 211 2 Med Res 
Snr.yo 3 1 1 ? Hgh Re* 
1 4 " M O N I T O R S - COLOUR 

+ VAT 
+ VAT 

Microvrtrc 1431MZ fee 2X Spcctnim 
Microwiflc ' 4 5 " MS Wed Rr.s RGB 
Micrawtec ' 451 DO for Sinclair OL 
M i c r o t i ; 1441 MS Hroh Pes RGB 
Sanyo 31 2 5 Norm FtesT 
Sanyo 31 • 7 Med Re? r 
Sanyo 3115 High ftrr:-1 
C o m m o d o r o 
Plu*V 4 NEW M K Coirpuwr 
C16 Stnixrr pt»;k nc cf.s3atwdi.-ch 
C2N Caaaeoc 
OPS 1101 OBtnywhoet Pnrtcr [by Jukil 
801 Tractor Printer 
802 Friction Tractor Pnnter 
1520 Cdoi*- PrntCf Potter 
1701 Colour Monitor 
Amstrad 
Amr-trad CPC464 Grew Moncor 
Amstrad CPC464 Monitcr 

S A N Y O M B C 5 5 5 Bus ines s C o m p u t o r 
128K inrludno WartKUir Cfllr.ntar imnwar 

B B C 
BSC Modr. B 
Model B mc Disk t F 
Cum.-inn 1x100K DDCSXT 
Cunana 1x2Q0KDD 
Curiana 2x 100K DD rc PSU 
Cunana 2«?ODK OD mc PSU 
Ctfnana 2x4DHK DD <nc PSU 
AT &t»ve Cumano Q s l Orrvm includc CflWo Manual 
Sincla ir 

trum 40K +• 6 Frwj Games (worth f.56) 
rwe 

.'ncertace I 
16K-48K Upgrade 

• WAT 
» VAT 

£ 7 4 . 7 5 
£ 1 0 1 . 2 0 

C 1 9 8 . 9 5 
£ 2 0 5 . 8 5 
£ 1 9 8 . 9 5 
£ 2 2 8 . 8 5 
£ 3 0 9 . 3 5 
C 2 8 9 . 9 5 
£ 4 3 5 . 8 5 
£ 1 9 8 . 9 5 
£ 3 2 7 . 7 5 
£ 4 5 8 . 8 5 

£ 2 5 2 . 9 4 
£ 1 1 9 . 9 5 

£ 3 7 . 5 0 
£ 3 5 6 . 4 4 
£ 1 8 9 . 9 5 
£ 2 9 9 . 9 5 

£ 8 9 . 9 5 
£ 1 9 9 . 0 0 

£220.80 
£ 3 3 2 . 3 5 

C785 0 0 VAT £ 9 1 4 . 2 5 

) 0 9 + VAT 
I9G-VAT m 

C186 00-*-VAT 
C191 26 + VAT: 
r.3?1 70 + VAT 
r.347.78 * VAT 
f.434 74 4 VAT 

• fcrm disk 

Spsctru 
Mcrcdr 

C10B91 • VAT 
1.41 30 + VAT -
»:41 30 +VAT 
C21 70-^VAT-

£ 3 8 9 . 9 5 
£ 4 5 9 . 9 5 
£ 1 4 4 . 9 5 
£ 2 1 9 . 9 5 
£ 3 6 9 . 9 5 
C 3 9 9 . 9 5 
£ 4 9 9 . 9 5 

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

BUSINESS SOFTWARE 
Vte have a Aide range of bu6>ness software JI o i r normal O'SCOirtprern 
All orioes ex VAT Arfa 70o for P K P per order 
VUirdatar 
Open Ac COTS 
otua123 Lotos 123 

DBase ll 
UMS Delta 
Friday 
Framrwork 

£ 1 9 5 
£ 3 8 0 
£ 2 9 5 
£ 4 9 0 
£ 2 4 0 
E280 
£ 3 9 5 
£ 1 3 5 
E 3 4 S 

M a i l 
Hot Line Phone 01-686 6362 

Delivery by Securicor (3 day) please add C5.00 + VAT per item 
Delivery by TNT (overnight) please add C9.50 • VAT per item 

Send off the coupon or order by phone quoting your Access. 
Barclaycard No Phone 01-686 6362 Immediate 
despatch on receipt of order or cheque clearance 
Or you can Telex your order on 946240 Attn 19001335 

\AA» accept official oroers fmm PtC's Government Departments 
and Educnoirvil cstaW-WirtieKs 

TNmc cricro correct rntii sucnwceoded by ne »t advertisement 

To Cash & Carry Compxer^ 53 59 High Street. Ooytlnn. Surrey CRO 10D 

Ptease iuppry 

I onctose my cheqi/e for f._ . includrng delivery by Secuncor/T N T • 

or Charge my Access/Barctoicirrt No _ _ _ _ _ 

Name Snjnaure 

Address 

'Please Oetete 
-YC 11 
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"Absorbing and realistic -
Highly recommended" 

- Sunday Times, February 1984 

"Completely fantastic -
I want one!" 
- Charlie Nicholas, Arsenal striker in Big K, 

April 1984 

Having chosen your players 
the match highlights are 
then displayed in veiy good 
animated 3-D Graphics. 
.. .There are many other 
excellent features in this 
game in fact the attention to 
detail is outstanding 
(5 out of 5)." 
Popular Computing 
Weekly-
16 August 1984 

Some outstanding features of the game 
• Matches in 3D graphics • Transfer market • Promotion and relegation • F.A. 

Cup matches • Injury problems • Full league tables • Four Divisions • Pick your 
own team for each match • As many seasons as you like • Managerial rating 

• 7 skill levels • Save game facility • Financial manipulations • 4 divisions and 
customising feature • You can even be sacked! 

Available from computer software stockists nationwide, including & y ^ ^ ^ j ^ 

Prices: BBC Model B £7-95 
Spectrum 48K £6 95 
ZX81 16K £ 5 9 5 

(N.B. 3D GRAPHICS ARE NOT INCLUDED IN 
THE 2X81 VERSION) 

Over»as ord«ri add £ 1 50 

To order by mall (p&p free) send cheques or 
postal orders ta 

Addict ire Games 
7A Richmond Hill. BOURNEMOUTH. BH2 AME 

ALSO FOR 
BBC32K 

SPECTRUM 48K 
&ZX81 16K 



dk'tronics 
DK Tronic? Ltd., Unit 6, Shire Hill Industrial Estate, Saffron Walden. 

Essex CB11 3AO. Telephone: (0799) 26350 {24 hrs) 5 lines 

The Spcchuwt Cciuwdicn 

Please rush me the fo 
Programmable Interface(s) 

Dual Port Interface(s). 
Parallel Centronics Interface(s).. 

Light Pen and Interface(s). . 

r / Please add post and packing 
/ I enclose cheque/PO/Cash for 

lowing: 

ry or debit my Access/Barclaycard No. 
V 

/ / 
Signature 

V 

7 Address 

Name 

.£ 1.25 
Total £. 

I I I I I I I I T T T I I I i i \ 

Or send S.A.E. for the New D.K Tronics Spectrum Catalogue Y C / 1 1 / 8 4 V 

\ v d e J t 

NOT JUST A PRETTY FACE! • NOT JUST A PRETTY PACE! 

This superb new interface is one 
of our very latest developments 
for your Spectrum. 

Offering even more features, and as 
it's programmable from the keyboard 
or with the cassette supplied you can 
now use it with any software. 

Features includo:-
e 17 directional movement 
® Keyboard fully functional 
• Rear connector for other add-ons 
• Microdrive compatible 

The Spectrum dual port 
joystick interface is a highly 
versatile and price 

competitive joystick interface offering 
two joystick ports. 
The first port simulates 6.7,8.9, & 0 
keys. The second port simulates in 
(31) command. 
The ports will accept any Atari 

slyle joystick. 
It will run any software. That is;-
• Using keys 6.7.8.9 & 0. 
• Having redelinable key functions. 
• Using in (31) (i.e. Kempsion). 

\vd£>v \ y d £ J V 

NOT JUST A PRETTY FACE! • NOT JUST A PRETTY FACE! 

The new dftronfcs Parallel 
Centronics Interface will link 
your Spectrum lo any printer 

with a standard Centronics input. As 
the choice is vast, you can select the 
printer exactly suited lo your needs. 

F o a h i r o t o f t h o I n f o r t o c o I n c l u d o . 
• R o m o n p a r a l l e l Cent ron ics f ypo 

pr in ters 
• C o n t r o l l i n g sof tware fully r e l oco raO le 
• in ter faces w i t h a n y sotNvare usirtg the 

pr in ter c h a n n e l e .g . l a s w o r d Dev p a c k 
e l c . 

• LUST IPfliNT r e c o g n i s e d . H igh res 
sc reen d u m p s 

• AII c o n t r a c o d e s a l l o w e d t h r o u g h to 
pnn te r 

• Fully r m c r o a n v e c o m p o t i & i d 
• S u p p l i e d w i t h ful l instruct ions a n d 

c o n t r o l l i n g so l twa te 
Al l t t f t rOOKJ p r o d u c e a m c o v o r o d DY a 
c o m p r o h e n s w e g u a r a n t e e . 

0u> n e * generat ion Ught pen and :iMcrlac« 
<s designed spec "icafly for your Specirum 
and ' » r * s d o w n l o p - ? , level 'cv 

complete accuracy 
Now you can produce h«Qh resolution illus-

trations with !ho 16 pro-Ce* " e d instructions, 
se'octod f rom tho s c o e n controiKKJ 
n w u Change colour, fcordor. paper 
ink Draw c^clos. arcs Boxes or 
hncs You can 1111 »n e j e c t s v.i;n 
cdour , insert text or d raw freehand, 
save and toad completed or 

partially complotod scroons on to and f rom a lap* 
a r o wi th a 48K Spectrum retain screens in 
memory a r d an<maie 

Yoo can also use machine codes m y o j r 
own p r o g r a m m e for M<<3Cling 

Irom a ntonu. playing games 
etc (all entry points 

supplied). 
Tho Inlorioco tils 
neatly mto pos i ton 
and comes complete 
•with software 

cassette. 



THE FINAL TOUCH 
We v* od-deO me nnai tojch «o ou> 

pioccuionot kpyboo'C 
irvj ne*« .vcoo ' lve compo i i b* 

of.* j m v a key functions trxjo 
Civ othc »n iH c c o range. And fho vSoppod 
k>.v» oiva tpoc« to* make >! im-n <*a i « to u w 
O . f koyboo<d. coraiructoo tiom rvgh dem-tv 
WOCk ABS * take ycur Spectrum into «he 
ccrtdwor-o' w o w 
it >Y3\ 52 iVKMC k^-. plus ipaco bor A 
•.epotale r>i.Tic»iC key pod CCOKsliftg Ol 12 recJ 
keys iclvditvg o Jingle entry 'deleto' {Xut 
lirvjle entry 'deorrol pcinl\ fociiilote toil 

Constructed from 
high density block ABS 

numeiic data ensy. 
Ihe 15' x9" >3" cost* »ii. accommoda 'e 
youi Spectrum and omer addons Sfce nertoce 1, 
power vjpply etc. cr-d lormion o « o : n . o 
»eu-conto .ned uinM 
Ah cannoCto^i pOwor.MtC lor.T.V netoort 
RS232 ond o«pomion p c * are accowbto ot 
I ho roar 
A few minu'tn. a screwdriver ond the i-mp.'e 
instructions wppi tod aro all vou need to M 
youi Spectrum 
A dKttonKl Pfodi>:« ore covered t>y a 
comp-ehenuve guarantee 

All connections 
accessible at rear 

FOLLOW OUR LEAD 
FOR THE 

RIGHT CONNECTIONS 
MICRO DRIVE 
EXTENSION LEAD 
Trus is an 6" version o l the micro 16 way 
dm-e lead Sincla i r 's lead <s only long and 
for many appl icat ions I f v s may not be long 
enough it enabtes you to space the micro 
d m * much further away f rom inrertoco I 

56 WAY RIBBON 
CONNECTOR 
Thts «s an extension cab le mat enab les 
Spec t rum per ipherals to b e thstanced I r o n 
ihe computer 
It a suppl ied 9* m length and w»s al low mole 
or tomalo connocbon? to Oe made to tho 
computer . 
The connector' has special >ugs to We 
easy l in ing/ removal f rom the compute r ' s 
expans ion port 

WINNING 
IS WITHIN TOUR GRASP 

SOUND IDEAS FOR YOUR SPECTRUM 

Quickshot Joystick I 
© Super positive response 
• 2 fire buttons 
• Stabilising suction caps 
• 4ft lead 

Quickshot Joystick II 
Incorporating an we teaiuiet. oi 

Ou'CKshot l pi«A 

• Improved control grip 
o Trigger fire button 
• Rapid fire option 

Three Channel Sound Synthesiser 
interface moorporatos a BEEP 
audio amplifier and a 3 channol 

sound sythesiser 
The 8EEP amplifier improves the sound 
quality and output of the BEEP 
enormously. The 3 channel sound 
synthesiser adds a totally new 
dimension to sound on your Spectrum. 
It aKows you to program your own music 
with harmonies, explosions, zaps, 
chimes, whistles and an infinite range of 
other sounds over a full 8 octaves 
Based around the popular AY-3-8912 
sound chip it gives you complete control 

(from basic or M/C) over 3 channels ot 
tone and/or white noiso. plus envelope 
and volume control. It comes with It's 
own pod mounted (4") speaker with 1 
metre of cable so that it can be 
positioned anywhere. 
Once this is fitted to the expansion port 
your programmes wii novo' sound tho 
same againl 

V 
V 

r / 
r / 

Please rush me the following: 
. Microdrive Compatible Keyboard(s) £_ 

Microdrive Extension Lead(s) £_ 
. . 56 Way Ribbon Connector(s) £ 

Quickshot Joystick(s) I £ 
Quickshot Joystick(s) II £ 

V 

R Y . . . . . . . . U I V I W T IWI j sj\\\*r\\%}/ VI . . . I . • • I I I 

r y Three Channel Sound Synthesiser £ 
/ / 

/ / 
w / 

/ / r / Signature 

V 

Please add post and packing £ 1.25 
I enclose cheque/PO/Cash for Total £ 
or debit my Access/Barclaycard No. [ 

V 

V 

Name 
V 

/ Address V , 

\ \ 
Y C / 1 1 / 8 4 y Or send S.A.E. for the New D K Tronics Spectrum Catalogue 

dk'tronics 
OK Tronics Ltd., Unit 6, Shire Hill Industrial Estate, Saffron Walden, 

Essex CB11 3AQ. Telephone: (0799) 26350 (24 hrs) 5 lines 

The SpechwHComtccficK 



HATS Off TO Mil 

M i 

I V J 5 
• Please send me your free catalogue. 
Please send me: 

C O M M O D O R E 6 4 B O O K S 
•Commodore 64 Games Book 2 £6.95 
•Supercharge Your C0mm0d0(e64 £5.95 
•Commodore 64 Software Protects . £695 
•Complete Commodore BASIC Course £9.95 
•Commodore 64 Machine Language for the Absolute 8eg»nner £6 95 

I enclose my cheque/money order for £ 
Please debit my Access Card No. 
Signature 
Name 
Address 

Orders to: 

Melbourne House Publishers 

S P E C T R U M B O O K S 39 Milton Trading Estate 
Abingdon. Oion 0X14 4TD 

BOOKS 
• Spectrum Software Projects £6 95 Correspondence to: 
•Complete Spectrum BASIC Course £9.95 Church Yard 
• MicronelBook £695 *ring 

G E N E R A L B O O K S H r t — i r a j u , 
, „ . All Melbourne House cassette software 

• Z 8 0 Reference Guide £995 »s unconditionally guaranteed 
• A GuxJe to Playing The Hobbit £3.95 against malfunction 
•Computer and VrfeoGames 8ookol Adventure . . . £595 
• Learning With Adventure Programs £595 Trade enquiries welcome. 

B B C B O O K S 
•Bui ld ing Blocks fo< BBC Games £595 £ 
• 8BC Software Projects £695 J 
•Gu ideto BBC ROMs £9.95 £ + p / p .80 j 
• B8C BASIC for Beginners £795 T N T A I 

•Complete BBC BASIC Course £995 
• 88C Hardware Projects £9 95 £ _ 

All prices include VAT where applicable. 1 
Please add 80p for post and pack. 

Expiry Date * 
•— — t»l«pbonedthrouthonouf 

24-hour aasafooc (023$) t3 5001. 

Postcode VCIlb \ A 



5 
^ssrl 

f 

s 

rf* 

'V. 

Si 

• I 
• • • H V H V M I ^ ^ I 

I r x i n 
mmmmmmw \ mm 

Si 

Commodore 64 Games Book 2. Just when you thought it 
was safe to go back to your micro... here's 30 more exciting 
new and original games for your Commodore 64. Every 
game has been specifically designed so you learn 
programming skills as you go. There's arcade games, 
strategy games and games you can modify and develop 
yourself. With CHEXSUM, typing in is easier, and mistakes 
are quickly located. A must for all Commodore owners. 

Spectrum Software Projects is a special book which will 
enable you to create useful programs and learn more 
about programming. 
Software Projects gives you program ideas, discusses the 
overall set-up and an outline of the various procedures. 
You write the programs, and Software Projects tells you 
how to test it or offers hints and clues on how to do it. Create 
six useful programs, ranging from information 
management to business programs and games. 
Z80 Reference Guide is an essential book for anyone 
involved in Z80 machine language programming. The well 
laid out format of this book will make it clearer to 
understand the capabilities of the Z80 instruction set. 
All opcodes are HEX and decimal, making machine 
language programs for basic programmers easier to 
implement. The Z80 Reference Guide is an indispensable 
book if you are interested in learning machine language 
programming skills. 

Building Blocks For BBC Games is the book for all BBC 
enthusiasts! Using a unique modular method you can 
create and build exciting, original games and programs. 
The ready-made building block system has all the 
procedures you need. Step-by-step you write a BASIC 
program with the minimum of effort. Then you can expand 
your programs with even more procedures and 
innovations into complex and exciting routines. 
Simply written, easy to follow, BBC Building Blocks will 
enable you to learn more about your micro than you 
believed possible. 

The Complete Commodore BASIC Course is a 
comprehensive book which will immediately become an 
indispensable learning tool for all your Commodore 
programming. All is revealed in our easy, step-by-step 
guide with programs and "test yourself" exercises. The 
appendices explain the major pitfalls that you may 
encounter in each problem. Even if the idea of writing 
programs is completely mystifying to you this book will 
show you just how easy it is and how much fun you can 
have learning. In no time you will be able to write and enjoy 
complex programs. If you want to learn to program your 
Commodore then The Complete Commodore BASIC 
Course is the book for you. 



You'll see the difference from 
the moment you pick up one of the games 

from Firebird's new Silver Range. 

We keep our flights of fancy for the game. 
On the pack, you'll find there is 

a true representation of the 
high quality screen graphics. 

Here's a sneak look at three of the NEW games 

UsrSSES® 
1 

I S H H j N •i 
1 

i l g n g s m 1 OjB 
W B E j r r r r r j n — w v m 

a Ill 
a e a s s i 

BOOTY 
Well shiver me timbers and splice the 
mainbrace and pass the grog, me 
hearties. Here be the greatest pirate 
adventure of them all, aboard that 
scourge of the Seven Seas the dreaded 
Black Galleon. Feast yer eyes on the 
BOOTY-ful treasure stored in 20 holds. 
There be pirates, parrots and fun galore. 
If you don't like it, matey, we'll hang you 
by the highest yard-arm!!! 

THE WILD BUNCH 
Blamed for a murder you did not 
commit, your only hope is to identify 
and capture the real killer - a 
member of the notorious gang, The 
Wild Bunch. But can you also survive 
life on the run in this adventure set 
in the Wild West... 

1 1 

T . l i. >*»i 
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BIRD STRIKE 
Wing a plane to release a carrier 
pigeon... shoot the carrier pigeon 
and add a note to the stave at the top 
of the screen... shoot enough 
pigeons to complete the tune (without 
getting wiped out by the relentless, 
pursuing planes)... next wave. 

Look out for these games in the FIREBIRD silver range at selected high street stores. 
SPECTRUM: THE WILD BUNCH BOOTY MR. FREEZE TERRA FORCE VIKING RAIDERS MENACE BYTE BITTEN EXODUS • RUN BABY RUN 
COMMODORE 64: BOOTY • MR. FREEZE • EXODUS • HEADACHE • ZULU • 
VIC 20: SNAKE BITE • MICKEY THE BRICKY 
BBC MICRO B: BIRD STRIKE GOLD DIGGER ACID DROPS DUCI$! 



There are twenty games now available 
from Firebird, and that's just the beginning. 
All the software is produced to the same 
high professional standards and all are 
available at the remarkably low price of 

£2.50 ... m 

SOFTWARE 

® The new range from British Telecom. vJLX You'd better believe it!!! 
FIREBIRD SOFTWARE. WELLINGTON HOUSE, UPPER ST. MARTIN'S LANE, LONDON WC2 9DL. TEL: 01-379 6755/5626 

Firebird and the Firebird logo are trademarks of British Telecommunications pic. 
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SORCERER from INFOCOM. 
The most powerful leader of the 
Enchanters must be found, tracked 
through treacherous mists of time, 
avoiding the evil sorcery where 
terrible death awaits, and gaining 
the powers ond cunning of a true 

TOUCH TABLET from 
KOALA. 
The friendly, easy way to 
use your computer, as a 
graphics tablet to write 
or draw on the screen, 
as a paddle controller 
or joystick, as a custom 
keyboard, as a way to 
make music, play games, 
create graphs, all of the 
Touch of a Tablet! 

THE ENTERTAINERS 
FLIGHT SIMULATOR from MICROSOFT 
A highly accurate simulation of flight in a 
Single-engine aircraft, with working 
instruments, panoramic out-ofthe-
window graphic views, and real-time 
flight conditions. All the excitement 
of flying in a real plane! 

1 

i 
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The Softsel dealer has all the software you should need: recreation, home, education and business. 
When you want the best service, go to a Softsel dealer who has the best back-up in the world. 

Aderdoro G lomorgon Inkcy Computer Services 10685 )881828. Birrmngham Homo Enrena.'imenr (021 ] 643 9100. The Software Shop (021) 622 3289. 
Bradford ftxc Software Suppfes(0274) 7 2 9306. Br ighton Comer (0273) 698424. Bristol Scftolk City (0272) 877245. ChaMont St P e t f s Sofrshop 
(0753 )88901 ChesterComps4e* Link{0244)316516.Goo»ns«y Guernsey CompyJers(0481)28738. Jwsey Avt£o& Computer CenSre(0534) / 4 0 0 
L*»ghtoo B u u o r d M * o n Keynes M m * (0525) 376622. London Games Workshop NW 10(0) >9653713. A d v fefoobay Coo«re Sfc9(01)8S9 7696. 
ChromoKXve Personal Compac ts N 19(01) 263 9493. Dcnvx i Computers N W 4 (01) 202 2272. Wot SoDwam Gty W1 (01) 636 2666. Prooroms UrVim.rod 
w > (01) 487 3351. Software Gty 382 K«g» Rood SW3(01 )352 9220. V i cOddoosS t l (01) 403 1908. V d o o f b k x e W l (01 )637 0366. W o o d b n d 
Software W I (01 )960 4877. The 64 Softv^jre Centre WC1 (01 )43 0 0954, Tomon Ows World Today WJ (01 )437 2040 M m d u o n e G o V w y V<fco(0622) 
682575 Manchester Quodport ( 061 )969 8729. ftjignton Devon Computers(0803)S26303. Preston, tones O w n d 8 Softwore (0772) 5 3 0 5 7 
Redditch M O . (0527 >26051. Stdasp$i tco$Hop(01 >301 l i n .Sk i p tonS .ng te i on (0756 )6007 8 SloughS.I<onCKp(75)70639S<>uthompron 
Microchips10703>38899.Staf fordCompuWromo(0785)41899. feddington Pho logro jA ica londOpf t t t lSe<v<«(01)977 3498/9.WoAoseyMierobyte 
(051) 6 3 0 6933. Watedoowl le G 8 M<roland (0705) 2S9911. Woymoufh Silicon Chip C c m p j (030 57) 87592 Whitsfoblc 64 S u p p l y ( 0 2 2 7 ) 266289. 
Worth ing Data D inx l (0903) 40509. York York Compufoc O n i r e (0904) 641862. 

The number one source 
for software. In the world. 
•Regn-'efcd Irodemorks 



ATABLE VALUE 

/ 

i s ^ 1 gggg&g^ 
CLASSIC COMPUTERS 

A Division of Classic Typewriters Ltd.. 
Established over 30 years 

5/6 LANSDOWNE HOUSE. CHRISTCHURCH ROAD. 
BOURNEMOUTH. BH1 3JP. Tel: (0202) 23456 

7 _ LETTER 
O QUALITY PRINTER 

A compact (12"x 2 Wx 8"), letter quality printer from 
Classic Computers with a host of outstanding features at 

the unbelievable price of £229.00 inc. VAT. 
Plugs straight into most computers, with optional 

adaptors available for Commodore 64 and Sinclair 
Spectrum. Compatible with BBC A or B and any computer 

with parallel interface. 

r/V • Prints 12 characters per second • Elite type (12 
!§l characters per inch)® Bi-directional printing • Logic 
5 seeking • Plain paper - uses your letterheading • 
Up to A4 size paper • Instant change ink roller • 96 

r characters, full UK ASCII code • 80 columns • Separate 
power switch • On/off pilot lamp 

To: Classic Computers, 5/6 Lansdowne House. 
Christchurch Road. Bournemouth BH1 3JP 

Please supply: 
... Ibico LTR-1 letter quality printer £229.00 
.... Printer cable for BBC A or B £17.95 
.... Adaptor for Commodore 64 £29.95 
.... Adaptor for Sinclair Spectrum £39.95 

lendoseacheque/P.O. for £ 
' (Plus £3.50 for postage and packing) 

Please debit my Access/Bardaycard Card: Expiry 
No:| I l I I I I I I I I I 1 1 1 I l date 
or telephone your credit card order 

Name: ... 

Address: 

Tel. No.: 

Post Code 

YCjJ 

Educational Sof tware 

BBC Micro 
ZX Spectrum 
Commodore 64 
Electron 
unexpanded Vic 
ZX81 
Apple 
PET 
Dragon (book only) 
All software for the 
above computers. 

MICRO ENGLISH IB8C. Electron). Complete English language self-tuition and 
fftvir^on course, to O Lovfll. of 24 programs. Includes "speak-and-spoil" Ino 
extras). £24.60. 
MICRO MATHS 24 program revision ot self-tuition course to O-levcl. C24 50 
lexcepi ZX81 C 12.00}. 
BRAINTEASERS IBBC. Electron. CBM 64, Spectrum, Dragon. Vicl Book of (O 
tests & puizte programs. C3.95. 
ANIMATED ARITHMETIC Teacher, using moving colour pictures loot words) 
Ages 3-8. £6 50W.sc £7.501 
MASTER MATHS lApplii, Pet and C B M 64 only). 50 program O Level course or 
teacher's a-d. .ima*mg graphics. £90 

ihr programming standard is high". T IMES E0UCAT IONAL 
SURP1.EMFNT 

Immediate dispatch Micro Maths Micro English m>d Master Maths, 
f̂ tione or S fu l orders or requests for tree catalogue (200 programsl to: 

World lt.-adt.-rs >o oducamoal soltware 
/distributors in 24 countries.) 

LCL 
26 Avondale Ave. 
Staines, Middx. 
Tel: 0784 58771 
24 hrs. Orders 

At.C«M 

GENEROUS TRADE 
D ISCOUNTS 

VtSA 
I 

•AS SEEN ON* 
TV 

YOUR COMPUTER. NOVEMBER 1984 227 

Marv ellously detailed graphics and M 
animation. 1 
Many objects to collect and cxchanjje. ' 
Joystick control. • 17 screvn* to maateif 
Atmospheric music and sound effects. 
'Flaohlond'rapid load system. 

Only by conquering Stonehehgecan you free the world of the evil 
curses and eternal darkness Join us on this marvellous 
arcade adventure and cI)ullengeyour wife against 
the evil forces of the Necromancer with his 
spectacular trickery and deception. 

CBM 64 



A RANGE OF SOFTWARE SELECTED BY KEVIN TOMS 
"Over the past few months many people have sent me the 

best software that they have written and asked me to publish 
itforthem. I've picked the best of the best and they are 
available now from Silicon Joy" 

GRAND PRIX 
MANAGER £6-95 

s M 
BOXING RUN-YOUR-OWN 

-LEAGUE Requires Printer £ 6 

"This excellent strategy game puts you in 
charge of a Grand Prix team and your task is to try 
and win the Team Championship." 
Features: Race Action • Driver selection 
• Racing Car Engineering • Mechanics 
• Finances * Sponsorship problems 
• Crashes etc. 

"A 2 or more player Boxing game in which you 
fight your oponents with excellent on screen fight 
action. There is even a Worfd Championship 
league included in the game!" 

SCORES FOR FIXTURE WEEK 3 
1 Addictive v Stourvale 

5 0 
2 Corinthians v Richmond Utd 

2 2 
3 Wimborn« W. v Kings Armo 

2 1 

4 AFC Spectrum v Red Lion 
1 1 

5 Poole OB v Charminster 
3 0 

"A very useful utility program which allows 
anyone to run a League with ease. This 
professional program is designed to be used for 
almost any sport or game and has many features. 
E.g. Up to 30 teams per division • Match 
cancellation/award • League Tables calculated 
• Variable points systems etc. etc. 

TRIO 3 quality games on one cassette for just £5.95 (under £1.99 each!) TRIO 
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ASCOT - "an excellent horse racing gambling -L. 
game with superb race graphics." Realistic odds ' 
and up to 6 players per season. 

Look for the yellow packs in 
Software Stockists 
nat ionwide. 

DRACULA'S CASTLE - "This is an amusing 
arcade game in which you must run around the 
castle to switch the lights on while avoiding the 
vampire bats. Beware of sleeping Dracula as lights 
wake him from his coffin. Can you survive till 
dawn!" 

To order by mail (p&p free) 
send cheques/P.O.s to: 

Silicon Joy, 7A Richmond Hill 
Bournemouth,Dorset BH2 6HE 

m i 
A division of Addictive Games Ud 
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ucational Software 
For The Spectrum. 

. ^ ^ • M ' ^ ^ ^ ^ ^ ^ B ^ ^ ^ H I H l ® tor\oc r i n fon to r i n h t t h r n u n h t / Educational tapes for infants r ight through to 
" 0 " level students. 
Programs are designed so tha t they can be used many 
times, and include help facil i t ies and explanations 
where appropriate. 
Cassettes are packaged in fu l l colour presentation 
boxes wh ich include a helpful leaflet. 
T w o new tapes available in November -H IGHWA Y CODE 

and " 0 " L E V E L PHYSICS. 

Rose Software 
148 Widney Lane, Sol ihul l , West Midlands 
B91 3 L H . Tel: 021 - 7 0 5 2895 

Please send me 
£6.95 each (Includes P&P) 
I enclose cheque/P.O. fo r £ 

Please send me a FREE b r o c h u r e • 
Name 

Address 

DACC Software Express D ACC 
* * Commodore 64 * * £ 

Bosch Head (US Gold) 9 . 9 5 
Monty Mo!e (Gremlin Graphics) 7 . 9 5 
Daley Thompson 's Deca th lon (Ocean) 7 . 9 5 
Arabian Knights ( Interceptor I 6 . 9 5 
International Soccer (CBM) 9 . 9 5 
DaKas Quest lO.skl (US Gold) 9 . 9 5 
Str ip Poker'.US Gold I 9 . 9 5 
Solo Right IUS Gold) 1 4 . 9 5 
7 4 7 Right Simulator (DACC) 9 . 9 5 

* • ZX-Spectrum • • 
8oach Head (US Gold I 9 . 9 5 
Monty Mole (Gromlin Graph ics ! 6 . 9 5 
Daley Thompson 's Oecath lon lOcean) 6 . 9 0 
Match Point (Psionl 7 . 9 5 
Lords o l M idn igh t (Beyond) 9 . 9 5 
Sabre Wul f (Uh imate l 9 . 9 5 
Solo Right (US Gold) 9 . 9 5 
7 4 7 Fbght Simulator (DACC) 7 . 9 5 

* * BBC Model/B * * 
Frak lAwdvark ) 8 . 9 5 
Bagger lAlbgata) 7 . 9 5 
Zalaga CAardvark) 6 . 9 5 
SPRITE-GEN IDACC) 1 7 . 9 5 
Fortress (Pacel 8 . 9 5 
Aviator (Acornsof t ) 1 4 . 9 5 
7 4 7 Right Simulator (DACC) 9 . 9 5 

* * Acorn Electron * * 
SPRITE GEN (DACCI 9 . 9 5 
747 FUght Simulator (DACC) 9 . 9 5 
Space Rcscue & Space Pilot Tos t ( D A C C l 
( two arcade games on one cosse t to ) 6 . 9 5 

* * Dragon 32/64 * * 
7 4 7 Flight Simulator (DACC) 9 . 9 5 

* • Computer Accessories • * 
* * High Qua'ity PVC dus t cove rs : — 
Commodore 64 each 2 . 9 5 
ZX Spec t rum each 1 . 9 5 
BBC Modei rB each 2 . 9 5 
Acorn Elect ron each 2 . 9 5 
Dragon 3 2 each 2 . 9 5 
* * Blank C 2 0 c a s s e t t e s f i ve for 2 . 7 5 
* * Disks s.'s s d each 1 . 9 5 
* * Disk s torage b o * each 1 . 9 5 
* * F low-char t temp la te each 1 . 0 0 
S P E C I A L O F F E R o r d e r t h r e e c a s s e t t e s a n d r e c i e v o a P V C d u s t c o v e r f o r 

y o u r c o m p u t e r a b s o l u t e l y F R E E . 
Al l prices include V A T POST A N O PACKING FREE' 

A l l i t e m s i n s t o c k , d e s p a t c h e d w i t h i n 4 8 h o u r s b y f i r s t c l a s s p o s t , 
o r d e r f r o m : — 

DACC Ltd. 
(Dept YCO) 23 Waveriey Road. Hindley. Wigan. Lanes WN2 3BN 

( P S WITH THE RESJOfTBESASL 

A61M* RECORD COMf \ Y: : i a 

WITH A M I VAN AND EQLlfMl 

i DfTTtmWSt AHJTSDiGLE 

YOV KAMI IT... d k i v m Ul 
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ACOMPLETE COLOUR MICRO 
WITH NO HIDDEN EXTRAS FOR 

AROUND £499. ~ 

E$nmt.n1n 

The title of 'genius' is not bestowed 
lightly on man or machine: those extra-
ordinary qualities and powcrsof intellect 
arc rare. 

Einstein had them in full measure. 
And so now does the new micro 
computer from Tatung, designed and 
built in Britain and appropriately 
named - Einstein. 

Einstein was created by Tatung, one 
of the world's leadingelectronic compa nies, 
and given the capacity and the remarkable 
capabilities to compete with computers costing far more. 

Its simplicity of operation will appeal to the first time buyer 
and to businessmen who don't want to lose staff to expensive and 
time-consuming training courses. At the same time its operating 
system is both powerful and sophisticated to satisfy the most 
advanced requirements. 

For those who have outgrown their existing primitive 
machine, the speed and capacity of the 500K built-in disc drive will 
make all the difference. And for the small businessman, the ability 
to store and retrieve all information in seconds will be as important 
as Einstein's built-in flexibility, which allows the system to grow 
as the business develops. 

BUILT-IN 80K MEMORY 
Total memory capacity 80K RAM divided into64K 'user' memory 
and 16K for colour graphics production. 

BUILT-IN DISC DRIVE 
500K 3" compact floppy disc 
drive. Potential for massive 
extra storage with a second 
500K disc drive internally. 

BUILT-IN 16 COLOUR 
GRAPHICS High resolution 
graphic animation from 
32 sprites (definable shapes), 

_ 16 vivid colours. 

BUILT-IN EXPANSION PORTS 
Connection to both TV and optional colour monitor, most 
printers and other computers via RS232C interface. Also twin 
joystick ports, 8 bit user port, exclusive Tatung Pipe. 

BUILT-IN FLEXIBILITY 
Powerful Crystal BASIC. Multi-lingual plus ability to run CP/M.t 

BUILT-IN VERSATILE SOUND 
Sound synthesiser facility includes chromatic music with three 
voices. Substantial speaker with volume control. Provision for 
speech synthesiser. 

Einstein has them all. Feature for feature, it meets the ne< 
ol the novice and the experienced operator, both at home andir 
the office. 

Einstein, designed and built in Britain, is a complete colour! 
micro computer with no hidden extras. 

And for under £500 is sheer genius. 

TATUNG £ 

L i n s t e i n 
SHEER GENIUS: AT WORK, AT HO 

DIAL 100 AND ASK FOR FREEFONE EINSTEIN FOR YOUR NEAREST STOCKIST. 
tCl'/M is a trade mark of Digital Research I; 



GILSOFT 
The Welsh Wizards of 

Adventure 

THE QUILL 
ADVENTURE WRITER 

FOR THE 

SPECTRUM 48K 
AND 

COMMODORE 64 

48K SPECTRUM CASSETTE 

COMMODORE 64 CASSETTE 

COMMODORE 64 DISK 

£14.95 

£14.95 

£19.95 

SELECTED TITLES AVAILABLE FROM 

\N .H. Smith, Boots. John Menzies, and from 

Good Computer Shops Nationwide : H H K 

Or Direct From I s f 

By Post or Telephone j V J 

South Glamorgan ^ J J ^ ^ 
(0446)732765 

Credit Card Order Line 24 hour service ® : (0222) 41361 ext 430 

1 

J 
i 

vl.t 

)ur 

E. 

i Inc 

(5> 

SKC 
M I N I F L O P P Y D I S K 

<3> PERFECTION A S SURED 
F L O P P Y D I S K M E E T A N S I , D IN . 
E C M A , I B M , J I S A N D S H U G A R T 
S P E C I F I C A T I O N S . 

E V E R Y D I S K I S C E R T I F I E D 
A N D G U A R A N T E E D T O B E 
1 0 0 % E R R O R F R E E . 

ALL THESE PRICES INCLUDE VAT. 

LOW PRICE — 
HIGH QUALITY 

BOXES OF 10 DISKS 
40 TRACK 
S/S S/D £12.00 
S/S DID £12.60 
D/S DID £14.80 
80 TRACK 
S/S DID £14.70 
D/S DID £18.40 

ADD £1 POST AND PACKING 

ALSO COMPUTER CASSETTES 
BOXES OF 100 

C10 £26.50 
C15 £27.50 
C20 £28.75 

ADD £3.50 CARRIAGE 

P.V.TUBES 
Dept. D 
104 ABBEY STREET, ACCRINGTON, LANCS BB5 1EE. 
Tel: (0245) 36521. (0254) 32611 
Telex: 635562 Grif f in G for PV 

Phone in Access/Visa card no lor same day dispatch 

YOUR C O M P U T E R , N O V E M B E R 1984 2 3 1 

I 

SftCTUMtiX 
rtcims 

• A massive arcade advefttur® with 
a wealth of incredible graphics 

• Game Save facility. 
• Flashload rapid loading system 
• 240 uniquely detailed locations 

many ot which contain hidden 
surprises and ingredients 
necessary to complete 
the game. 

Key control selection. 
• Interactive robots. 
• Pickup useobjcct 

o en 
- =f 

V> If) 
CT = 

ts> Co 

Programmed by Charles Goodwin 

Ml days 



P MOREflRCflDE » 
GAMES FOR HOUR 
COMMODORE 64 

HOU QUJN A COMMODORE 64 OR U1C SO, 
BUT ARE HOU MAKING THE MOST OF IT? 

K* 

YOU SOON WILL BE, WITH ONE OF THESE 
BOOKS FROM CORQI/ADDISOn-WESLEY! 

lJZlJ_l_Li_L_LJ_Ll_Ll_LJ_lJ___Ll_[TE 
All these boohs are available at your bookshop, though should you 
find any difficulty in obtaining them, they can be ordered 
direct from Ihe publisher. Simply fill in the form below. 
Please send me 

.99124 4 Arcade Games for your Vic 20 al £4.95 (128 pages) 

(in BLOCK CAPITALS PLEASE) 

Signed 

Name 

.Date. 

99125 2 Arcade Games for your Commodore 64 at £4.95 (128 pages) 
99127 9 More Arcade Games for your Commodore 64 at £4.95 (128 pages) 

Please allow cosl of book<s) plus 30p for one book plus 15p for 
each additional book for postage and packing. 
I enclose my chcquc/postal order for £ 
payable to. TRAMSWORLD PUBLISHERS LTD. 

Address. 

Now send toCORGI/ADDISON-WESLEY BOOKS. 
61 -65 Uxbridge Road. London W5 5SA 

CORGI/ADDISON-WESLEY 
TOGETHER, 

THE NEW FORCE IN COMPUTER BOOK PUBLISHING 

Each one is packed with a stunning array of arcade games, 
enabling you to explore the full power and potential of your micro. 

• All the games are in BASIC, so you can modify them however you want 
• Each one is listed twice - once for Keyboard use, and once 

for use with a joystick 

A DAZZLING SELECTION OF GAMES AVWUT YOU! 

P ARCADE GAMES • 
FOR HOUR 

U1C20 
aBntt rf»)« i 

^ ARCADE GOMES U=» 
FOR HOUR 

COMMODORE 64 
J f f S W f p i 



ALSO AVAILABLE -
Optional adaptors for: 
Sinclair Spectrum 
Commodore 64 
Standard parallel printer cable 

IBICO'S 
New Letter Quality Printer 

Model LTR-1 
Professional standards at your fingertips 

for letters, lists, files, addresses etc. 

ft Compact 292 x 57 x 165mm 
ft Takes full A4 sheet 
ft Cont inuous or manual feed 
ft Elite type 12 pitch 

* ft Parallel and serial interface 
ft 80 Columns 
ft 96 characters 
ft 12 CPS Bi-directional 

K 
Computerbase Dept YC1f 21 Market Avenue, City Centre, Plymouth PL1 1PG 

C o m p u t e r b a s e Dept YC1, 21 Market Avenue, City Centre, Plymouth PL1 1PG 

Ptease supp ly . 

Ibito Printers 
A d a p t o r fo r C o m m o d o r e 6 4 

A d a p t o r fo r S inc la i r S p e c t r u m 

Parallel Pr inter C a b l e to fit C o m p u t e r (state c o m p u t e r m a k e ) 

i enclose a c h e q u e or Pos ta l O r d e r for m a d e p a y a b l e t o C o m p u t e r b a s e or 

debit m y Access. '8arc laycard ' "0.ner: E xp i r y d a t e 

Account N o 

Name — 

Delivery addres s .... .. 

Price pe r un i t 

£ 1 9 9 . 0 0 

£ 2 1 . 7 0 

£ 3 4 . 7 4 

£ 8 . 6 5 

£ 5 P & P 

V a t (<r 1 5 % 

Grand Total 

£ 5 £ 5 P & P 

V a t (<r 1 5 % 

Grand Total 

£ 5 P & P 

V a t (<r 1 5 % 

Grand Total 

BETA BASIC 1.8 
E N H A N C E D B A S I C FOR S P E C T R U M 4 8 K 

FOR GRAPHICS - STRUCTURED PROGRAMMING 
- DATA HANDLING 

Relcaso 1.8 more p o w e r f u l t h a n e v e r ' W e d o n ' t h a v e s p a c e to d o this p r o g r a m 
justice - if y o u c a n ' t bo l ieve the ad, s e n d uo a large S . A . E . for further 
infwmotion. 
Feotures: C o m m a n d s aro a ing le-ontry k e y w o r d s in g r a p h i c s m o d e . S y n t a x i t 
checked on entry. Fully c ompa t i b l e w i t h S p e c t r u m Ba s i c . M i c r o d r i v e compat ib l e . 
Comprehensive manua l . 
NOTE: Release 1 . 0 is still avai lable for 1 6 / 4 8 K S p e c t r u m at £ 1 1 . 0 0 . 

WTO W •uiSvn; 
UfX rut c4 uytm \ « e « CLOCK «a»l <txt 

ttCONTMtr 

OCT »*. for ktv«r««« 

OfUTI • W<l o* IM« 
« «r|WW4» MMfl lt»TAU»T MlOln WO bM OOTO. cotu*> ON MM »•» iwi (WM> IR«. STAT w (MOAl HOT a u—jy toown cuiux 

tCMXl IM KOtl. Bui WU'WI • 
COMT «r<vt lv«iV Kill uvrr mvtoim 
TXACt •••CUIH** 

POMxwt? tor twci «x> noc ou ntoc (mo mac 

FUNCTIONS 

MMU »nh OO at lOO* XOS. VQ* «*>»» PIOT O-.EK. . K.OJ KM 

MO tH W l « l MNt«an*lt»Mwv CMMI mw it 2 iWhwi 
<r» *l s< n m w i «• • tim( t+M* 

NUMMM 2 cf*K-.m w n^nlw 
IMIl <i«>iri ini utma* w i — XCM lai-Jv-wi 

Only £ 1 1 . 0 0 inc lus ive! ( U p g r a d e pr ice for R e l e a s e 1 . 0 o w n e r s i s £ 4 . 0 0 . T h i s 
includes a 1 2 - pag e s u p p l e m e n t to y o u r m a n u a l . P l e a s e q u o t e da t e of p u r c h a s e . If 
vou did not p u r c h a se f r om u s , s tate suppl ier a n d return or ig inal ca s se t te . ) 

Please s en d m e : 
Beta Bas ic, Re ' e a so 1.8. P a y m e n t of £ 1 1 . 0 0 i s e n c l o s o d . 
(or £ 1 1 . 5 0 for fo re ign ordera). C h e q u e s payab l e to B E T A S O F T . 

I don ' t believe it! P l ea se s e n d m e full deta i l s o f Beta 8 a s l c 1 . 8 . 1 e n c l o s e a s t a m p e d 
addressed enve lope . 

NAME: . . 
ADDRESS 

BETASOFT 
92 OXFORD ROAD, MOSELEY, 

B IRM INGHAM B13 9SQ. 

Incredible 30 graphics I „ n Radar jammers 
Flashload rapid load system (faster than disc) Joystick control 

16 level game with increasing difficulty Flak batteries 
3 types of enemy helicopters - Solo. Gunship, Transport 

VGA 6005 Marvellous sound effects and theme tune 
Air-to-ground missiles Air-to-air missiles 

If you thought Falcon Patrol was gooi 
Programmed by Steve Lee 
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The Key To Success! 
Now, w i th the new Stonechip Spectrum Keyboard, the user has no wor ry of damaging the Spectrum 
itself as improved designing enables it to fit the case perfectly. 
Assembl ing the case is s imple as it consists of two halves, the top half containing the keyboard, w i th 
a small pr inted circuit board, attached by r ibbon cable, p lugging into the rear of the Spectrum. The 
lower half fits precisely around the Spectrum, thus prevent ing any risk of damaging through 
movement . 
Your Sinclair guarantee need not be inval idated since the Spectrum does not require removal f rom 
its case. \ 

f 
1 

1 O A D 

I B M V O t U M I K M 

ftAVI 

5 . . tUM • • W ) U i T J V t •Uft CI AM I t u o w m e n Q M M a • L A C * 
i o n u « i o a rautviMO w v r v w o ¦ • • 1 M U T f 

THE MAIN FEATURES OF THE KEYBOARD ARE: 
No modi f icat ions to Spectrum necessary as it connects via rear port. 
Full- length space bar. 
Built-in 'Echo' ampli f ier and tape interface. 
RESET keys remove the need to disconnect power supply lead. 
Single key 'DELETE'. 
Single key 'Extended Mode ' selection (ie one key replaces the CAPS SHIFT and SYMBOL SHIFT 
function). 

• Fully compat ib le w i th Interface 1 and most peripherals. 

¥ fnnumn 

E L E C T R O N I C S • • • • • 
Stonechip Electronics. Unit 9, The Brook Industrial Estate, 
Deadbrook Lane, Aldershot, Hants. Telephone: (0252) 333361 

r 

Extender unit available to use with Interface 
2 and Kempston Joystick Interface. €2.50. £59-95 

OEALER ENQUIRIES WELCOME 
Delivery approximately 28 days 

To: Stonechip Electronics. Unit 9. Tho Brook Industrial Estate, 
Deadbrook Lane, Aldershot. Hants. Telephone: (0252) 333361 
Please forward me the following products: 

All prices are Inclusive of VAT. Post & Packing for U.K.dellveries 
(overseas add 15*/.) 

Name „. 

Address 
: 

PI raw debit my Accatt 
Card 
Numbtf c 

I endow Cho«jue/PO 10< £ 





You really can't go wrong 
with any Level 9 game 
they are really brilliant 

CRASH MICRO SEPT '84. 

, „ . , . . , „ hint? V* ' " o w n . if y o u have 

t ^ ' w ^ V a ? T m , r e 

l h n v«»n UHISI try one of these games 
P^Y11!;!,,,!,«, v<„. 11 probably end up wanting C oinputing Today. August 84 

I , - v r l 9 adven tu res create a 
- « h e r e because the 

-like. This is where so 

Crash, July 84 i i K , n t u r e s fa i l . 

L | ihoroghly recommend these Adventures 
t,cv are excellent value for money. No self-* 
Meeting Adventure-addict should be without 
u ,m. 1 believe Uyel 9 are producing a series 
, Adventures which should be regarded as 

lassies* Atari User. July 84 

L | hese programs run very fast and there are 
, frustrating pauses, Level 9 Adventures are 
>»erbly designed and programmed, the 

•«>nts first rate. The implementation of 
- ic nothing short of 

,,, n 1 si the sue of the game it's the 
II ili.it is astonishing ... 
•ire the imagination* P C G . A p r i l 8 4 

I., vel 9's adventures, the real 
,nies not from scoring points but in 
, u«>rld in which the game is set 

t ,,hout its denizens* W h i c h M i c r o ? . F e b r u a r v 8 4 

- A d v e n t u r e i s n < « ^ ^ 

aw 
huV 

<?vel 9 — aiyc.—9 
venture games in the UK 
ain. LORDS OF TIME is a sparkling 
Idition to its slabxe of winners* Acorn User. July 84 

L ^ O M M U This is another imaginative 
—•led immensely enjoyable ' 

, l e v i ' l 

As we have come to 
is executed 

.ve-sca\ed 

K 

t h o S e e x ^ s d o w n a t W 9 

V o u t Computer . M a r c h * 4 

P O M . 1 F e b r U a t V 8 4 

rrTirC-]* 

Level 9's epic adventures are j 
here for the AMSTRAD. Disk versions are available 
the BBC (40/80 track) and Commodore 64. And, best 
all, RETURN TO EDEN is ready. I t ' s been a busy 
month! 
RETURN TO EDEN is the long-awaited sequel to 

Level 9's top-selling 
I Snowball adventure. Now 

—I it's here with 220 
locations, masses of puzzles, and 
with pictures on the CBM and 
Spectrum versions. r H i 
i 

Available from W H Smith and good computer shops everywhere. 
If your local doaler doesn't stock Level 9 adventures yet, get htm 
to contact us or. Centresoft. Mlcrodealor UK. Ferrantl Sr Craig. 
Loisuresoft. Lime Tree, LVL. PCS. R&r Hor Wonderbridgo 

I COLOSSAL ADVENTURE. The classic 
mainframe game with 70 bonus rooms. 

ADVENTURE QUEST. An epic Journey 
through Middle Earth. 
3 DUNGEON ADVENTURE. A massive 

| game which completes the Middle 
Earth Triology 

I ; SNOWBALL. Save the intorstar freezor. 
Snowball 9. In a huge space adventure 

I with over 7000 locations. 
• RETU RN TO E DEN 8F adventure on 

the weirdest planet ever. The sequel to 
Snov/ball. though you don't need to 

I have played this 
7 LORDS or TIME. A humorous romp 

m through World History 

Cassette Disk I ENCLOSE A CHEQUE/P0 FOR £9J 
£9 95 £11 95 EACH (CASSETTE) OR Zl 1.95 EA( 

(DISK) FOR BBC OR CBM 64 

I 

• • 

• • 

n • 

o • 

My name: . . 
My address: 

My micro is a: 
(one of those listed below, 

with at least 32K of memory), | 
Contact: 

LEVEL 9 COMPUTING 
Dept. , 229. Hughendenl 
High Wycombe. Bucks. HP135I 

AMSTRAD BBC CBM64 SPECTRUM MTX ORIC 1 LYNX NASCOM ATARI 



dftronics 
Ifie games mm 



Ring for sample Printout, Full Spec and latest Price 

P R I N T E R B A R G A I N S 
STAR DP 8480 (RS232) 197 ... £187.00 INC VAT 
STAR GEMINI 10X £235.00 INC VAT 
STAR GEMINI 15X £380.00 INC VAT 
STAR DELTA 10 £358.00 INC VAT 
JUKI 6100 £380.00 INC VAT 
CANON PW1080A £320.00 INC VAT 

Securicor delivery £8.00 
CJE Micros BBC Printer Packs for Star, Canon & Juki 
Printers. 
Include 1. the Printer. 2. Delivery by Securicor. 
3. Cable to the BBC 1-3 Meters. 'S 
4. Screen Dump Program (M/C Source). 
5. Text Dump Program. 
6. Function Key Set Up Program, for use with word 
wise. 
7. Function Key Label Printing Program for use with 
above. 
8. View Printer Driver. 
9. 100 Sheets of Paper. 
10. A Mains Plug with a 3 amp plug. 
11. 8ooklet giving details of using the Printer with a 
BBC 
PRINTER PACK PRICE Printer Price + £20.00 
CJE Printer Packs for other Micros include — Printer 
Cable, Paper, Mains Plug & Delivery. 
BBC Model B £399.00 
BBC Model B + Dl £469.00 
ELECTRON £199.00 

Phone Credit card orders welcome 

CJE MICROCOMPUTERS 
Dept YC, 78 Brighton Rd, Worthing, 

West Sussex. 
(0903) 2 1 3 9 0 0 

T Y K E S ! 
It's all in Headingley at 

The Super 
Computer Shop 

W o s t o c k H A R O W A R E 
C o m p u t e r s , desk cJnvcs. p r i m e r s , m o n i t o r s , d i sks , t a p e s , papist . accesso r ies 

a n d S O F T W A R E 
U t i r t i e s . a d v e n t u r e s , e d u c a t i o n , bus iness , g a m e s 

F R O M 

A c o r n , A m s t r a d , C o m m o d o r e . M i c r o w r i t o r , S inc la i r . 

FOR A c c o s s , A m e x , B a / d a y c a r d , D iners . C h e q u e s , o v e n p o u n d co«ns 

Y o u ' r e w o l c o m e t o c o m c in a n d b r o w s e , a n d r e m e m b e r , y o u ' r e b e t t e r o f f a t a 
p roper c o m p u t e r s h o p 

flexiwords computershop 
18 Otley Road Leeds LS6 2AD 

(0532) 758474 

The Key to Spectrum Machine Code Success 
Plcturesque s MACHINE CODE SYSTEM IS used and recommended by professional software writers, yet the excellent 

documentation and the friendly, easy-to-use programs have been highly recommended for beginners. 

You willonly buy one Machine codeSystem.sobuy the best,theone theprofessionalsuse. 

N E W IMPROVED PROGRAMS — MICRODRIVE COMPATIBLE 
ASSEMBLER 

R A M B L E R 

J 0 

Completely self-contained 
with its own line editor, giving 
an easy-to-read 40 column 
tabulated listing. Auto line 
numbering, line renumbering 

lis 

;\-ssr 
\ SYSTEM v*c«*< 

I 

i 
and auto tabulation make this 
one of the fastest and easiest 
Assemblers to use. 5-
character label names. 
Decimal. Hex or ASCII 
constants. SAVE/LOAD/ 
VERIFY both the listing and 
Machine Code to cassette/ 
MICRODRIVE/NETWORK. 
Assemble from cassette or 

_ Microdrive into memory for very 
large programs. Customise to most Centronics 

printer interfaces, or RS232 (with interface 1) for 80 column 
printout, FAST ASSEMBLY — 1k of code in 7 seconds. 
Assembler Directives:- ORG, END. DEFB, DEFW, DEFM. EQU, 
DEFL. (Microdrive and Centronics facilities 
only operate with 48K machines.) 

TV-*"10' 

£8.50 
INCL. VAT & P&P. 

MM 

MONITOR 
The ideal tool to help the 
beginner get started, yet it 
contains all the commands for 
the experienced programmer 
to run and de-bug machine 
code programs, inspect and 
alter memory contents in 
Hex or ASCII. Breakpoints and 
full Register display. NOW 
WITH SINGLE STEPPING 
through RAM or ROM. 
Disassemble any part of 
memory, RAM or ROM. Dec-
Hex-Dec number converter. 
Printer output to ZX 

— printer or via RS232 (with 
interface 1) or customise to 

most Centronics printer interfaces. General memory 
management commands include Hex dump, insert, 
Delete. Fill and Move Can reside In memory with the 
Assembler (48K machines only) to give a complete 
Machine Code programming system. £7.50 

woyarrKiuooiiedon cassette w.m option toSwe onto uxrodflvr «jrtndgenot suoo'<«0 i INCL.VAT&PSP. 
Ex i s t i ng o w n e r s c a n o b t a i n t n e n e w o r i n o D t a m m e n e w p r o g r a m s t>v r e t u r n i n g t h e c a s s e t t e o n l y t o P t c t u r e s a u c a l o n g w i t n a c h e a u C P O f o r 

C1.50 p e r p r o g r a m <lnc VAT & PSP> N e w casse t tes w i l l b e s u p p l i e d b y r e t u r n o f p o s t 

Available from the "SPECTRUM- chain of stores, branches of John Menzies and all good computer 
shops, or by mail order by sending cheque /PO to: 

PICTURESQUE, 6 Corkscrew Hill, west wickham. Kent. BR4 9BB. Send SAE for details. 
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C O ^ O O O M M m a s s e m 

Also available on Disk 

VIC 20 

nipedc 

F L" J 
VIC20UM1K. 

I7MOJ? fWWWS AN!BOG SOnWAHt LTD. 29 WEST Mill DARTfORO KENT 103221 92513-8 
"AH W W ' 1 8 »#:.-» STfif i-T MCWlEY SU^tT- 24 M0O« CHtDII CA*0SAU!3 HOW.EY (029J4)C0B3 
PAVMC M «v CHCOUt f 0 AC'S tS/WSA Xfc TOSTAfif A PACXACWC 



5 origv 

C o m 

U U l e H E N R V , . 

_ U r c 6 4 ; . C a 

£8.95 
s t a r r i n g C a s s e i t e : 

SSolbtet 

Commodore o • £7.95 
Cassette 

_ ^ T T E S A R E S U P P U E D 

JET-BOOTJACK 
THE mm 
REVIEWERS' 

CHOICE! 

• , v 
c .. Company/Box ^ ^ 

The EngU^n E n q u i n c s Tc\ uo 

"Excellent throughout-a likely chart topper" 100% Rating 
(5 stars) 

PERSONAL COMPUTER NEWS 
"Excellent game with beaulifiiIIy coloured and defined 
graphics 

WHICH MICRO? 
This game is excellent-Jack looked almost human!" 

GAMES COMPUTING 
"Arcade standard - should please most addicts" 
(5 Star Rating) 

HOME COMPUTING WEEKLY 

"In short, a first rate game" 

TVGAMER 
"Jet-B(X)t Jack is a gem!" 

, , " COMPUTER AND VIDEO GAMES 
I Ins has to be one of the best, most playable and carefully 

thought out games for the Atari that I've seen for a while"' 

PERSONAL COMPUTER NEWS 
What more can WE say!?!?!? 

— m 



At ta»t. the first joystick that pvta the firing button f,t»rttBomiv» 
wh«te <t should havo been in tha firat place 

dlipiGA: 

Oumond 
ColAftaW' 

IS HERE! 
THE TOP ft 
AMERICAN { 
JOYSTICK 
IS NOW AVAILABLE 
IN THE U.K 
l°N

f^£y9SPECTRUM 
One H*ed Operation 

199 + £1.50 P+P 
• Including Interface to plug straight into the Spectrum. 
• The first Joystick to give you "Arcade" feel and control. 
• "Jet Style"heavy duty, diamond cut grip. 
• Fire Trigger placed under your index finger... the finger with the 

fastest reflex action. • Self centreing. 3600 action. 
• Compatible with most of the latest Software (Kempton system). 

A/so available for Commodore I Atari I BBC I 

NEW NEW NEW. 

IX BO: 

ONLY £29.99 
SPEECH 

SYNTHESIZER 
WITHRUILTIN 

Mi,JOYSTICK 
^INTERFACE 
FOR THE SPECTRUM 

new world of computer speech synthesis. 
• Latest State of the Art Electronics. • Uses the 

Allophone system. • Produces any word or phrase from an unlimited 
vocabulary. • Speaks directly through TV speaker. • Also Amplifies 
Spectrums own sound through TV speaker! • Built in Joystick 
Interface accepts any Atari type joystick for full games control. 
IKempston compatible). • Complete with Demo Cassette. 
• Full Instructions. 

NOW for the Commodore 64 
The COMMVERSA i 
SPEECH SYNTHESISER 
CARTRIDGE 
£24.99 Fi sop- p 
P R I C E B R E A K T H R O U G H . \ 

Q o 
• Simply plug into the exciting world of Speech Synthesis 
• The Commversa has an unlimited vocabulary using the now 
standard Allophone System. • Programming is so easy and sentences 
can be made up in minutes! • Comes complete with full instructions 
• Free Demo Tape. No extras required. 

[Tr iga Command Spectium £19.99 
D Triga Command Atari £9.95 
G Trtga Command Commodore £12.99 
• Triga Command BBC £19.99 
C Vox Box, Spectrum £29.99 
[ Vox Box and Triga Command £39.99 
[ Commversa Commodore 64 £24.99 

Postage Please Add€1.50 24 HR CREDIT 
TRADE ENQUIRIES WELCOME CARD LINE 

ALLOW 
7 DAYS 

UNIT 8. FEN fON INDUSTRIAL ESTATE. 
DEWSBURY ROAD. FEN TON. 

i f L E C T f t O N i e S 
^ S A T I S . 

V 
Kl 

P r o g r a m m a b l e 
J o y s t i c k Interfac e for 
the S p e c t r u m 

£19.95 
VAT «... P * • 

antf Ian 
P'oy the tix I unci On conntcto't 
•olO the '«quir*d Sf>ecir«/m key 
pot<t>ont - Ready' 
T/KJ independent I .reaction] 
Photon B'-MterMifl Neutron 8imW 
at touch of voui 1ingc«tioi 

E mention port to* Curra'i Vlicro-
«*ech unit Combine joyttick iv-ih 
sound and io**ch 'o* uH-miit* 
•fcadr act«»n 
CompatO'r /. in all Atari ivpe 
loywckj inc'ud"*; Quickthot II 
(without no«3 *n* action) 
Interlace operatet toyttick parallel 
to keyboard Joytt-ck ac'<on com-
patible with any addons including 
Microdrive* 

Q U I C K S H O T 2*2 J O Y S T I C K 
modil«d to incorporate QC 
? .n<»tt>endeni lire «cnont lO.Oo 
and no rap<J Inn option «Kl. VAT and P & P 

FL IGHTLINK JOYSTICK £ J Q g g 
w>th 2 i 
••»» act«on» >1(1 VAr and p & P 

CURRAH JJSPEECH UNIT f O Q O C 
'.It into COMCON e*l»ni-on ttot 

Dealer Enquiries Welcome 
Phone Ludlow (0584) 4894 S»«d to 

UKI VAT and P & P 

ALSO AVAILABLE FROM 
SELECTED RETAIL 
OUTLETS 

FREL LTD. Hockeys Mill. Temeside, 
Ludlow. Shropshire S Y S IPO 

Vr \Vi M.IJ 

Add'en 
Poticode 

Qty Code Item Item Price Total £ 
01 

02 
0 3 

Co moon Interlace 9 £19.95 

0 4 

05 
06 

FUghtlink Joytt.c* 
Quick shot 2*2 Joystick 
Comcon * Ouacfctbot 2+2 
Comcon • Fl̂ htlmk 
Currah nSpoacb unit 

9 £10.50 
3 £13,95 | 
9 £31.90 
9 £28.45 
9 C29 95 

I enc»QK a clmnWpOHa' order rroOc pjyaty* lo FREl LTO lor |f 
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g O g f g W g 6 6 1 3 0 3 6 
CLASSIFIED Contact: Lucy O'Sullivan 

ADVERTISEMENT RATES C o p y Date 

Lineage: 50p per word 
(M in 20 words ) 
Box No: £4.00 extra 
Linage advertisements are 
prepayable and the order form 
published in this section should 
be completed and returned 
with remittance. Credit Card 
facilities are avai lable. 

Display — rates per see (Min. 2scc) 

O n e insertion : £9.00 
Three insertions £8.70 
Six insertions : £8.50 
Twelve insertions : £8.00 
Display advertisers should 
preferably reserve space by phone. 

Closing date for Classified 
advertisements is the 2 6 t h 

Nov. for the Jan. edition. 

Post to 
Your Computer, Classif ied 
Deportment. Room H211. 
Quadrant House. The Quadrant , 
Sutton. Surrey SM2 5AS. 

Britain's Biggest Selling Home Computer Magazlnet 

r&n 

HOME ^ 
ACCOUNTS 

Put your house in order! 
Probably the best home use 
for your computer! Compre-
hensive coverage of bank 
accounts, credit cards, HP, 
etc. Inbuilt accuracy check 
for all transactions. Project 
cashf low for any period 
ahead. Available for CBM 64 
or Vic-20. £7.50 or free 
details from: 

D I S C U S S O F T W A R E 
F R E E P O S T , Windmill Hill 

Brixham TQ5 9BR 
Tel: 080 45 55532 

M I C R O D R I V K 
T R A N S F E R T A P E 

At last M A J O R I T Y o r your sof tware can 
be t ransferred to M i c rod r i v c . even auto-
start commerc ia l ly made games W I L L 
run as intended. 

• The N E W 007 M D casscilc enables you 
l o transfer the Headerlcss programs as 
wel l . 

• Includes an intel l igent Header Reader 
wh ich tells VOL ' i f any speo. i l act ions 
required 

• Doc* N O T require an addi t iona l He lp 
(ape. 

• S e m i - A u t o m a t i c . Fu l l y a u t o m a t i c 
systems have prosed l im i ted . 

How it works: Copies Code to the 
M ic rod t i ve uvmg its push-but ton copier 
Y O U make a few very easy changes to the 
Basic loader par t . Save it to M ic rodr i se . 
and magic, I N S T A N T SUCCESS. 

007 M D IS J U S T £5.95 
(Europe + JOp Other areas • £1.50) 

S P E C I A L O F F E R : Membersh ip o f the 
M I C R O D R I V E E X C H A N G E Newsletter 
c lub plus 007 M D for just £10. (Or on 
car t r idge for £15). 

/ V ( . ( \ K \ N 11 I I I iDi-pt I 
baddrrtun llrise. I n»»<irth. 
Bars. l a n o . HI t K M 

I H : <Hil-7Mi 5712 

Spectrum Repairs 
£16.95 i n c l u s i v e of l abour , pa r t ? , p & p 
4'tc. Z X 8 1 fo r £11. F u s t re l iab le servtcc. 
( A v . re-pair 24 h r s l b y q u a l i f i e d eng in -
eers. S e n d c o m p u t e r o n l y l o : 

HS COMPUTER SERVICES 
2 The Orchard. Warton. Preston. I -anc*. 

PR4 1 BE. Tel. 0772 S326S6 or 634897 

C O M M O D O R E 64 
R . B . S . 

( Rap i d B a c k u p S y s t e m ) 
Convert your single end mul t ipar t tape 
programs to turbo- load, faster than the 
Commodore disc dr ive. Each conver ted 
p rog ram w i l l l oad independent l y o f 
R .B .S . No pokes, n o Sys. CaHs. No User 
Knosvtodge required. Load " T h e H o t o b i f 
m 120 sees for porsonol use only . 
Cassette £ 7 . 5 0 inc. 

H y p e r s a v e — 64 
A versatM.- a n d l lcxibte fast- load w j ut i l i ty. 
8 a d d i t i o n a l b a s i c c o m m a n d s . 
Save, Load 'Ve r i f y up to 48K cont inuous 
R A M at Hyporspe<!d. Cassette £ 7 . 5 0 inc 

B a c k u p - D e l u x e 
A poswr fu l and user fr iendly securi ty 
backup uti l i ty Load/save aO program 
par t? c o n t i n u o u s l y I nco rpo ra te s a 
sophist icated header-reader For personal 
use only Cassette £3.SO inc. 

P r o — Sp r i t e 
Spr i t e l ib ra ry . D e s i g n , m a n i p u l a t e , 
catalogue mu l i i and single colour sprites 
Create data. Joyst ick cont ro l Packod 
w i t h features 1 0 0 % machine code. 
Cassfltte £ 7 . 5 0 inc. CompJcto w i t h your 
first Spt i te l.brary. 
S p o c l a l D i s c o u n t : Any t w o programs 
£ 9 . 9 9 . A l l four £ 1 9 . 0 0 plus f ree' secrots* 
I / O g u i d r w i t h every o i d e i . 

ChequeiP.O. or SAE to: 
D O S O F T 

2 O A K M O O R A V E N U E 
B L A C K P O O L FY2 OEE 

F A S T D E ? P A T C H G U A R A N T E E D 

T H E I R I A I . O F 
A R N O L D B L A C K W O O D 

A .Mew adventure oj intrigue 
/or the A M S I H A D 64 

(also avai lable l o t D R A G O N 32) £5.50 
inc. (state m ic ro ) 

N E M E S I S 
10 Car low Road, Ringstead. 

Ketter ing. Nor lhan ts N N 1 4 4 D W . 

ORIGINAL programs urgent ly needed One and' 
Commodore 64 Educational o t Games. Cash 
paymont or royalt ies. Professional ethics 
strwtfy adhered too. Send your p rogram fo i 
considerat ion. Knight Products (UKI L td . . 71 
Colne Road. Ea'by. Lancashire 8 B 8 6XL . 

2 5 7 

M I C R O ARTS 
Magazine and Software 

" A forum oricanisalion lor ptoplr interested In 
hixb-tcch art and related U M ! . " 
"Ma jcu io r isttue on* — " l ^ i i w f i 1 W h a t in 
Computer Art?. L a n g u w «s Virus. fcfectronic 
Btoirul f ; Muafc: Graphic* Film; V k a more. 

. two •• "8«x" . S«cu«h - Sensuality mid 
ammpr a* Onanist: MUMC Z 
Random Soul. More (or 

T«hnoic*y Progri 
SvnWmt Muak: 
Nomtw. 

Direct 90p per l i n e tocL peat 
Software Spectrum 1CXSK (specify! 

M A I Abstract orixnals (8 mora controlled 

various unusual cvrota 11.95. 
graphic*) J2.50. 
Mex various umi 
BBC Model B': MA3: Mart in Roo t» Graphics 
- £3.00. 

MICRO ARTS 
PO Box Box 587. London SW4 9PH 

Tel. (01) 720 4456 

BUV1K CASSETTES 
Rely on the profess ional * for guaranteed top quality computer. 'audio cassettes at great value 
budge i prices. Packed in boxes of 10. complete vrith labels, inlay cards and library case 

Pr-ces include VA T. post (t ptc/nog 
Length 
5 m**s (e.5) 
10 mins tc 10) 
12 mms tc .12l 
15 m ins l c 15l 
30 min t tc.30l 
60 mm» lc.60) 
90 mu l t (c.901 

Box Price 110) 
£4 35 
£4 40 
£4 45 
£4 50 
£4 70 
£5 30 
£7 00 

Qty Value 

Cheque Post*/ Orde' enclosed /<v 
T R A O E E N Q U I R I E S W E L C O M E GET B E S T T E R M S . S E R V I C E b P R O D U C T . B U Y O lRECT F R O M 
M A N U F A C T U R E R S OF P R O F E S S I O N A L 8 R A N D C A S S E T T E S 

N A M E ...... 

ADDRESS 

PROFESSIONAL M A G N E T I C S LTD 
(Dept. CCO). Cassette House. 329 Huralet Road. Leeds L S10 3YY 

FREEPOST Tel: I0532) 70606$ 

TAPE COPIERS 
mscrinr o * coj-a^i Y> .-row security 

wd> tococMa cf i t* n\yy <y d ccftsap: yrfiKfe 
Ajaisae'cr 

COWttOORE 64 £5.95 OR.< 1 . . . f5 .95 

VC 20 (—?,—) £5.95 AWW(OU) f 5 95 

5PKTRUM . . £ 5 95 B8C . £5.95 

ElKTROfl £5 95 w* <(i»-iivji" a i i h»tm run n i i ^ x w s 

HIGH SPEED BACK-UP 

COMMODOW 64 cw*o. x « * tr* Wn.j war. 
•5 o . f - FASTBACK c<yi.<easvw scrmore to 
TURBO LOAD -crc'.ilco f a « 'osangCCCC5of 
r r o u p»cgr.im5 <sr>3te arts rr\r> port) that run 
roeoendenCv ol t*« utiHv rcrcvimple Th? 
rsyx)' kxxlsin I jO MSOMS wtn fASTBACK 

>j»K<3 on Irtpc wvi r«t nMnxMrol 
• - O f t . r f 9 . 9 5 - I 

AMSTRAD 5«:E0MA5TenonefC C*X* <4 "rtvw 
isecd Creates (a * or 
sorr»ore tested 

o m y £7 . 95 

TAPE TO DISK TRANSFER 
UTILITIES 

Vjnver<pm»etc t o d v on tape 
«llh ro» f»|rIXt<«-A Kt — 

BBC , £9 .95 

ATARI (Aft modds) £9 .95 
COMMODORE 64 > l c r A 

MEW IMPROV/f 0 VCR5KH1 DI5C0 
no use wwi<«» j fm 5(i|( of., a 

I .st o,K.>J*<\?>- i'.f. £9.95V| 

row 6 r,.^ {Ktc^s ro 

EVE5HAM MICRO CEMTRE 
B/«3qe St. Evesham. Worcestershire 

TH 0386 49641 
newvornowot" intfm>MVi«i"«> r * - v o/i 

TRACT WOMIW«C«r«5« I I IOM 

D I SKoun t P R I C E S 
5 v . " S S / D D Diskettes C I . 5 0 
3 ' / 4 " S S / S D Diskettes £ 4 . 5 0 

2000 Sheots l H " x 3 V I 
U s t i n g Paper ( 1 1 " x 3 " l £ 1 6 . 0 0 

C A S S E T T E S : C 1 B 5 0 p 
C20 6 0 p C30 7 0 p 
( C w e 'Labels Inciusivei 

• 1 Yea ' Guarantee 
• p & p freo: Delivery 7 days 
• Further d i scounts avaslaWe 
• W e supply schools & ct f 'cQcs 

Cheques/P. O.'s to: 
C E» S Computer Services 

144 Sutcliffe Avenu®. Grimsby 
S t h H u m b s . O N 3 3 1 A P . 

Tin. B A T C A V I : 
SPECTUM 48K 

Eicape f r o m bu i ld ins and its tnmutes! 
Tacky ho r ro r , h u m o u r , sk i l l levels, hi-
tcore and lots o f locat ions to test your 
surv ival ski l ls. T w o d i f fe ren t versions on 
same tape. £6.00. Send cheque /PO t o : 
A u i c e n ' B l i c k . 89 Teesdale Avenue . 
B i rm ingham B34 6JQ 
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T H E P U N T E R S P A L C O L L E C T I O N 
Starters Orck'ra A simple to uvs horse 
rocc predictor Producing 67 sucCMS 
rate on top lip'i SiiitnUV. foe both 
National Hunt or Rat races On each 
predicted homo nn oasv 10 understated 
rating is given 
Controlled tests haw shown thai th. 
p rog ram corsaistontly beats ANY t pitr- n 
ANY newspaper Simply mirr form from 
any D.vly Newspaper. Now with dual and 
straight foreca-.tn. and tricasts The least 
nnraivt such program on the market at 
on ly £ 6 <nc pf»p 
A l s o HARE'S RUNNING as with 
Starter's Ordors but fc use with 
g reyhound racing lor t'b. 

BUY BOTH PROGRAMS FOR f 10. 
Bo th programs mo avaiabkj for any 
S p o c t i u m or Commotforo 64 (fikasn 
state which) 
Orders to: D a v i d J a c k s o n . 1 Oaborno 
Place. T o d m o r d o n , Lane s . 0 L 1 4 5 B Q 

(Or send SAE for more det.fiJ.il 

MAKE YOUR OWN 
TV MOVIES 

using 
SPECTRUM 48K PROGRAM 

Tape your movies and play back 
to amuse friends. ZX-81 and 
Spectrum morso-code reading 
progs. 

for dotails: 
PINEHURST DATA STUDIOS 
69 Pinehurst Park. W. Moors 
Wimbome. Dorset BH22 OBP 

E D U C A T I O N 
Whether it lie SPECTRUM. 2X81 or BBC B. hold In stock probably the 

largest range of educational software available. currently in excess of 
SO DIFFERENT EDUCATIONAL CASSETTES 

produced Dy the maj&r software houses. 
SAE for catalogue and SPECIAL OFFERS. A<so GAMES TAPES: 3 for p r i ce o f 2 . 
LOCATOR. 12. Fetnholi Drive Rodbridgo. Essex. IG4 58N. Tel . 0 1 - S S 0 5 S 7 5 

SUPERIOR SPECTRUM 
TAPE COPIER 

The NEW 007 SPY in the ONI > copier 
c a p a b l e of copying even j full 43K 
H c a d c r l e s s program 
* C o p i e s multipart proiiraim all in one 

in 
10 6J2?9 b>1« 

l o a d i n g , automatical! 

• Copies programs from 
l o n g , (Can yours)? 
• Copies Headerless files up to a full JSK 
(No other copier can) 
• Copies ALL types, Basic, Code. Screen. 
Arrays. Hcaderlcvs. 
• Guaranteed easiest tel use 

007 SPY IS JUST 13.95 

(Europe •* !0j> Other area* • tl.50) 
(Pttose order ai 097N, 

/ V M A R W l K K I M U r p i V< . 
I t ( h jddrr lun IMsc . I iu». .r lh, 

Burs. I aoo. . HI "i KM . 
Irl: 06I>7M 5712 

The Publisners taKe an 
r e a s o n a b l e care to 
ensure that classified 
a d v e r t i s e m e n t s are 
genuine, but readers 
m u s t s a t i s f y them-
selves that they will be 
obta in ing what they 
require before entering 
Into transactions, parti-
cularly If they involve 
large s u m s of money. 

CBM-64 tupo copior. Makes back up copies of 
mast programs available. Copies mul t i part 
program; on.- pan at a t ime € 2 . 7 5 . J 
Hudson. 44 Nightingale Drive. West Ewoll, 
Surrey " 454 
EPSON FX-80 hi-res dot matr ix printer for sale 
compatible w i t h any c o m p u t e r o w n e r 
jpgrad^ hence f 3 0 0 o n o . Tel. 01 -674 
7795 Also CumanB 100K siimbne disk-dr.ve 
w.th pso cable under guarantee £ 1 4 0 

4 4 2 

A BBC B WORD PROCESSOR' 
80 columns, editing, justification, 
saving, printing. Inc. instruct ions! 
suit Microiine, E p s o m or equivalent 

Cassette £6.95 40 Track Disk £ 8 . 9 6 
Send chcwe/PO to: CONE SOFTWARE 

1 la Hlghvlew Rd. Sidcup. 
Kent DA 14 4EX 

OUST COVERS. Quality anti-stat ic mater ial . 
Spectrum C1.50. DK Tronic . Commodore . 
BBC Dragon £2.50 ;nc. p & p also available for 
printers cassetted disc drives etc . Compute 
Co.cs. :7 Lichfield St. Wo lverhampton . 
W«t Midlands. 407 

^ PROM SERVICES 

ANALOGUE CONVERTERS 
for ZX81 and SPECTRUMS 

8 bit 8 channel input C23.95 
8 bit 3 channel output £26.95 
12 bit 8 channel input £57.95 
3 slot motherboard £16.95 
23 28 way edge cards 75p, 

connectors £2.50. 
SAE for details oi these and 

many other interfaces. 

EPROM SERVICES 
3 Wedgewood Drive". 

Leeds LS8 1 EF. 
Tel. 10532)667183 

AMSTRAD COMPUTER 
DUST COVERS 

Made in one piecc. f rom match ing 
proofed ann-stat ic ny lon . Piped in groen 
w i t h Amst rad CPC 4 6 4 . pr in ted keyboard 
sect ion £ 6 , 9 5 . State m o n o or colour. 

B B D C o v e r s 
3 9 M a n s e A v e . , 

W r l g h t i n g t o n . W N 6 9 R P 

Discount Software 

Speclruin-Cominodore-VIc 20-ZX8I 

Spectrum Manic Miner. Pool £4.95 each. 
CBM-Egbert. Condor. Everett £4.75 cach. 
Vic-Invader, Get Lost, Logrun £3.40, ZX-
Brickstop. Breakout. Othello £2.00. Many 
more tend SAE lor latest list. Cheque P O 
to: A. J. WllkiOK (Software). 10 l.awford 
Close. Wallington. Surrey SM69HA(Mall 
order oaly) 

COMPUTER COURSES 
Like a micro break .met come to 
Bournemouth Mid-week and week 
end courts beginners to advanced 
OaSlC 

Machine code ano assembler 
course'; available on request 
Maximum 16 oersons oer course 
Commodore Ms and BBC Bs used or 
nnnq your own micro and we will 
anapr our course to vour machine 
Fnr further information write to 

Micro learning centre. 10 St. 
Switnuns Rd South. Bournemouth 

Tele 10202) 290677 

sPEcmm cms 
Dare you face 
The Turk 

The original Turk was an 
eighteenth century auto-
mation. a life-size mechan-
ical figure resplendent in 
Turkish costume end seated 
behind a wooden cabinet 
on which a chess board and 
pieces were placed. 

OCP now offer you the 
twentieth century equiva-
lent of that Turk — a chess-
playing computer program. 
The Turk challenges you 

to a game of cl 

TOP P R O G R A M S — 
TOP D ISCOUNTS 

A M S T R A D : £5.95 n ight Palh 737. House 
of Usher. Spacc Pilot £7.95 Harrier 
Attack. Chess. Code Name M a n . Stai 
Commando, Roland in Caves'On Ropes. 
SPECTRUM 48K: £4 95 Kokotoni. Wilf . 
GtlUgans Gold. Kosmic Kanga. T. I . .L . 
£5.95 Daley Thompsons Decu lh lon . 
Giants Revenge. Monty Mole. Mlcromcga 
Games. Rapscallion. Black Hawk. Delta 
Wing £6.95 Beachhead. Enduro. Project 
Vokano , Twin Kingdom Volley. 

Plus many other programs for the 
Dragon 32 and O r k 48K fall Atmos 
compatible). 

Cassette Recorder with counter (BBC. 
Elect. Oric. Spec.) £21.95. Quickshot 11 
with interface (Kcmpsto) for Spec, only 
£19.95. 

Prices in cl. p&p (Europe * 50. other + tl) 
C H / P O to O . J . Software 
ivaf for list, state machine) 

273 Mossy U a Road. Wrighlinglon. 
Wigan. Lanes.. WN6 9RN. 

Tel (0257) 421915 for price on 
latest software. 

M A N Y 
O P T I O N S 
INCLUDE: 
• 6 Levels of Difficulty 
•Demonstration Mode 
•board Editor 
•Games Printout Facility 
•Bl i tz Chess Against the 

Clock 
• T w o Player Mode 
•Unfinished Games can be 

Stored 
•Recommended Move 
FULL I N S T R U C T I O N S 
P R O V I D E D 

C H E S S T H E T U R K 
O N L Y £8.95 
Post order to 

O x f o r d C o m p u t e r 
Pub l i s h i n g , 

P .O. B o x 99, O x f o r d . 
134/4 

TECTEL ROBOTICS 
C O N T R O L B O A R D S F O R H O M E C O M P U T E R S 

O R I C 
ORiC D U U B R Y £ 2 4 
I of 16 channel control ler 
ORIC A D C £34 
Superfast 8 channel analog digital 
scanner, 8 bit resolut ion 
ORIC I / O port £39 
16 programmable channels 
ORIC PRINTER £95 
26 co l . matr ix , graphtca double sued 
pr in t , ink & r ibbons 

ZX81 
Z X 8 1 D U U B R Y £ 2 2 . 5 0 
1 o f 16 channe l control ler 
S X 8 1 A D C £ 3 4 
Superfast 8 channel analog digi tal 
scannor, 8 bit resolut ion. 
ZX81 1/0 port €34 
16 programmable channels 
ZX81 HI -RESOLUTION 
GRAPHICS f 2 8 
s tunn ing results 

ITEXT SOFTWARE a new range of educational programs. 
T O D D L E R S (pre s c h o o l ) 
L E A R N your ALPHABET 
L E A R N to COUNT 
L E A R N your COLOUR S 
LEARN yout SHAPES 
A B O U T the HOUSE 
A B O U T the KITCHEN 
A B O U T CLOTHES 
£ 3 . 9 5 each 

M U M S ft D A D S 
ITEXT cookbook (English) 
ITEXT cookbook (Chinese! 
ITEXT cookbook (I tal ian! 
ITEXT cookbook (Indian) 
i T E X r Wine & Beer Mak ing 
ITEXT Cookbook Oesserts 
ITEXT Cookbook Confect ion 
£ 5 . 6 5 each 

Send cheque or Postal Order to: 

TECTEL 
Tel ford Oppo r tun i t i e s Cent re , Ha les f ie ld 14, 

Te l ford, S h r o p s h i r e . 
Tel. 0 9 5 2 - 5 8 1 7 3 8 

P&P £1.50 (ot control boards CI for tapes 
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F R E E 
w i t h " Y o u r T e a m " a B o b b y C h a r l t o n Lea the r M a t c h Bal l 

w o r t h £6.99 

A must for all soccer enthusiasts 

Yes. absolutely froe tor a imsted pertod, w i t h every copy of the p rogram "You r 
Team" a rea'. leather Match Ba3 autographed by Bobby Char l ton IR.R.P £6.99>. 
"You r T e a m " is a databaso program to record and analyse your favour i te teams 
match results, scores, at tendances, stat ist ics e tc . Al l recorded in your c lubs colours. 
Footbai i league, Scot t ish league or your o w n team school or d u b can bo kept 
season af ter season. Avai lable for Spoc t rum, BBC, Electron. C B M 64 f 9 . 9 5 plus 
£ 1 . 0 0 p 6 p . Order today enclosing cheques /P .O . Access/Visa to : Bee Soorts. Oept 
YC. Bee House. Highlands Ave. Nor thampton . Tel: 0 6 0 4 499 2 4 6 . 

ATARI 400/600/800/XL 
C a r t r i d g e B a c k u p S y s t e m 

Backup 8 / 1 6 K cartr idge to tape and d isc. 
400 . ' 800 w i t h 48K ram. De luxe version 
hon go ld edge Wades on cartr idge 
s imulator. 
Cartr idge t o tap© & disc C I 5 . 0 0 

do luxe £ 2 0 . 0 0 
Spare s imulator board C I 2 . 0 0 

de luxe C 17.00 
X L C a r t r i d g e B a c k u p 

6 0 0 XL C25.00 
800 XL £ 3 0 . 0 0 
Speci fy Tape or Oisk 

Tape D u p l i c a t o r 
Dupl icate almost any single or mult is tage 
t a p e . B A S I C p r o g r a m , 4 8 K r a m 
recommended. 
Tape Dupl icator C6.00 

Fast L o a d e r 
Reduce tape load ing t ime of a lmost a« of 
your s ingle mul t is tage tapes by up to 
4 9 % 
Fast Loader C6.00 

6 0 0 XL M e m o r y U p g r a d e 
Upgrado your 16K to 64K Complete kit 
w i t h ful l instruct ions. 
M e m o t y Upgrade £ 7 5 . 0 0 

S e r v i c e s 
List ing and p rom b low ing services also 
available. S e n d for details 

Send large SAE for further deta-ls o n 
any /a l l of the above a n d new products . 
Al l prices are inclusive of p€»p. Un i t i es am 
for 4 0 0 / 8 0 0 .'XL . '800XL unless otherwra* 
spocif ied. 

S. Te r re l l 
17 C o c k C lose R o a d . Y a x l e y . 

P e t e r b o r o u g h PE7 3 H J 

VIC TAPE BACKUP will backup most 
Vlc-20 programs. In BASIC. m»ch I no-
code, or bolh. Oetallod Instructions 
are printed on the card Inlay. VIC Tape 
Backup is easy to use, with prompting 
by colour and by sound — when the 
colours change and the tone sounds, 
the copier is ready! Load errors are 
signalled, so poor originals can bo 
tried again. Works with all memory 
configurations — one machino-
languago program allows automatic-
ally for momory differences I Send 
crossed chequa/PO for £7.95 lo: Level 
Software Ltd, PO Box 55. Shirley, 
SOLIHULL B90 4SL T»l: 021-643 6728. 

W H A T PRICE S U C C E S S 
FOR Y O U R C H I L D ? 

S P E C T R U M / B B C 
Caroful ly const ruc ted programs, designed 
by tea chora. to mot ivate and explain 
those di f f icul t bu t essential concept* 
C H E M I S T R Y 
1. F o r m u l a P a c k a g e 
Good Sof tware Guide: "S imp le , weH 
thought out and wel l presented, it 
s u c c e e d admirably in its i n ten t i on " 
2 . R e a c t i o n s 
Mic rone t : " W e l l designed a n d execu ted" 
3 . T i t r a t i o n P a c k a g o 
P C W : "Excel lent teaching a id " 
N E W 
4. W r i t e E q u a t i o n s 
Everything you need to k n o w about 
wr i t i ng Chenvcal Equations 
5 . M O L E : C h e m i s t r y C a l c u l a t i o n s 
6. P o r i o d i c Tab l o 
Prints table! Explanations and educat ional 
game 
PRIM P R I M A R Y 
7 . C o u n t d o w n 
5 superb programs: Numeracy skil ls, 
m o n e y , r e c o g n i t i o n , m o n e y , a n d 
associat ion 
AJ1 avaiable tot Spectrum 48K for C5.50 

per program 
Formula package also BBC 8 — Cassette: 

•

i€8.50 
C L O U D 9 S O F T W A R E 
D o p t . Y C 6 . 4 D o l v l n R o a d , 
T a v i s t o c k PL19 9 E A . 3 7 Q 

DISCOUNT MAIL 
ORDER SOFTWARE 

ZAXXON £4.15 
TRASHMAN £5.35 
JET SET WILLIE £5.35 
FOOTBALL MANAGER £6.25 
MANIC MINER £5.35 
THE BOSS £8.05 
COSMIC CRUISER £4.95 
SNOOKER £8.05 

And more. 
Stat* title and machine 

S.A.E for lists. 
Chequ«/P.O. To Dopt YC 

Un ive rsa l Pub l i sh ing 
66 Thurlow Park Rd. 
London, SE21 8JP 

SPECTRUM 
SOFTWARE CLUB! 

LOWEST COST FREE CASSETTE! 
* Hire and E x c h a n g e g a m e s from just 50p 
* Buy new g a m e s at the best po s s ib le d i s coun t s 
* Hundreds and hundreds of g a m e s to c h o o s e from 
* Regu lar Newsletter with detai l s of new releases etc 
* Every new member ge t s a F R E E B L A N K C A S S E T T E ! 
* All the benef i ts of other c l ub s at H A L F T H E P R I C E ! 

S e n d just £3.95 and we will rush you your Member sh i p Kit 
and Free Cas se t te : 

S P E C T R U M S O F T W A R E C L U B (YC) 
287-291 H I G H S T R E E T , E P P I N G , E S S E X C M 1 6 4 D A 

(or send a stamp for catalogue) 

S P E C T R U M K 0 P Y K A T 
S imp l y t h e bes t . C o p y i n g any I 6 / 4 8 K 
S p e c t r u m p r o g r a m is as easy as 
L O A O I n g & S A V E i n g y o u r o w n 
p rog rams . Even u n s t o p p a b l e p r o g r a m s 
c a n n o w be b a c k e d - u p o n t o a f r esh 
tape . On ly C4 .95 , 

IT C A N EVEN COPY ITSELF 

N E W 

M I C R O D R I V E K 0 P Y K A T 

Transfer you r c a s s e t t e b a s e d s o f t w a r e 
o n t o the ZX M i c r o d r i v e RELOCATES 
p rog rams . S topa & reveals p r o g r a m s 
ESSENTIAL fo r M 1 0 t rans fer O n l y 
C 4 . 9 5 . 
B o t h w i t h FREE H e a d e r R e a d e r 
D e s p a t c h e d by Re tu rn o f Pos t . 

M E D S O F T 
PO Box 8 4 . Bas ings toke, 

Han ts 

COMMODORE 64 
C A S S E T T E C O P I E R 

H A R D W A R E ftucrfacc enables you 
to make back-up copics of A L L 
CMB64. V I C 20 & PET software 
( + A L L types of 'turbo-loads'). 

O N L Y £ 1 4 . 9 5 i n c . 
(Please add £1.00 for Ouentas orders) 

For fur liter details of this and other 
products, send large SAE to: 
ST AC,SOFT. 23 Brock Rd., 
Choriey. Lanes. PR6 0DB. 

Z80 A S S E M B L E R 
Specially wr i t ten foe 

A M S T R A D CPC 4 6 4 
By the author of BEEBUG'S 

•EXMON-
• FULL SCREEN EDITOR 
• Disassembler B Hox D u m p 
• A l l ow s frooly mixed BASIC 

Machine Code (similar to 
BBC BASIC) 

• M a n y direct ives and I / O 
opt ions 

• Expression evaluat ion 
• Super fast - approx . 3 . 0 0 0 

l i nes /m in . 
• Colour ou tpu t 
• Comprehensive Instruct ion 

manual 
SPECIAL INTRODUCTORY OFFER 

C11.60 One. pdp) 
A R N O R LTD. 

PO B o x 6 1 9 . L o n d o n SE25 6 J L , 

Spectrum 
Markbook (48k) 

A fu l l t eachcr ' s m a r k b o o k o n c o m p u t e t . 
Ho lds ail your c lasses: eas^y upda ted ; 
a u t o m a t i c t o t a l s , p e r c e n t a g e s , orders 
o f m e r i t , m e a n & S . D . g r a p h s e tc 
N o w comp le te ly revised. More features 
t h a n ever . £ 6 . 5 0 w i t h marx i z ' and 
d e m o . 

M o n t o r S o f t w a r e 
6 9 B e e c h Rd. H n l t o n , L a n c a s t e r 

— V I C - 2 0 S o f t w a r e H i r e -

Free membership. 500 
Members. 100 titles from 50p 
per week. S A E for your free 

Membership kit to: V S H 
( I K W) , 242 Ransom Road, 

.Mapperley, No t t ingham. 

S P E C T R U M & B B C 

POOLS 
PREDICTOR 

11,000 MATCH DATABASE 

FREE 
RACING 

ANALYSER 

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

B O T H P R O G R A M S 
FOR O N L Y 

181 Portland Crescent 
Stanmore, Middx. HA7 1LR 

N o w in Its 3rd successful season. Mayday Sof tware 's Pools 
Predictor has been made even more power fu l w i t h a new and 
unique 11,000 m a t c h database. Seven separate forecast ing 
techniques have been comb ined to give y o u the best forecasts 
yet. A n d , just as easy to use. «s our new Racing Analyser. This 
uses the racecard f r o m your daSy paper to analyse any horse race 
— and i t 's yours for n o oxtra charge' 

C O M P U T E R B O O K S 
T o help you wr i te belter p r o g r a m) 

SPECTRUM 
Adventures £5.95 
Machine Code Appl icat ions £6.95 
Mat ter Your M ic rod r i ve £6.95 

C O M M O D O R E 64 
Adventures £5.95 
Machine Code Master £6.95 
Advanced Programming 

Techniques £5.95 
D R A G O N 32 

Games Master £5.95 
Other titles/machines alio available 
SAE for details. Please add postage 

I book lip. additional books + 30p each. 
JAMES ELECTRONICS 

P.O. Box 2 Roth well, l.eed\ I-SZ6 0UY. 

S P E C T R U M 

D A T A - S A V E 

I f you own a 16/48K Spcct ium you cannot 
al t 'oid to be wi thout this program. D A T A -
S A V E ensures thai you produce top qual i ty 
B A C K - U P copies o f A L L types o f programs 
;ii>d data files w i th A B S O L U T E S I M P L I -
C I T Y . A d v a n c e d fea tu res i n c l u d c : 
Cont inuous Loading. Saving and Ver i fy ing 
o f u n g k and M U L T I P A R T programs. 
M E N U D R I V E N wi th comprehensive on-
w tccn in format ion. Plus FREE C H A R A C -
T E R G E N E R A T O R Programs. Send 
chcq iK /PO for £6.00 to: G R E E N B A N K 
S O F T W A R E , 2 A . C U R Z O N P A R K 
S O U T H . C H E S T E R . C H E S H I R E C H 4 
SAB. 

S INCLAIR Z X S p e c t r u m 4 8 K personal 
c o m p u t e r w i t h Sinc la i r Z X p r in tor . Var ious 
s o f t w a r o . CI l O o n o , (0243)554020. 428 

T U R N M A C H I N & C O D K 
I N T O B A S I C 

T u r n Mach ine-Code i n to Basic? Yes you 
C A N . Long machine-code progs are nearly 
a l l . a l l or part Basic. 

M Y S T O P - R E V E A L T A P E W I L L : 
• S T O P v i r t u a l l y A N Y S p e c t r u m 
p r o g r a m s , B a s l e , C o d e a n d even 
Hcadcrless programs, protected o r no i , & 
L I S T . 

• R E V E A L hidden Basic in machine codc 
programs. (Cou ld be clues i n Advcn iu rc 
games). 

• I . I S I * actual machine-code on your 
v ideo. 
Now you can S T O P , L I S T . M O D I F Y . 
S T U D Y most Spect rum programs at your 
leisure. Even 48K programs. 
Includes: a D I S A S S E M B L E R , H E A D E R 
R E A D E R and S E C R E T S O F T R A D E 
pages exp la in ing how professionals hide 
p rograms, and I l ow to reveal I hem. 

A l l for the pr ice o f one game? 
Po.u £}.95 free 

(Europe » SOp Elsewhere + tl.50) 

3 9 2 

KERR. 24 25 HIGH STREET, 
KING'S I ^ SN, I'tJO IBP 
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FREE S O F T W A R E . . . B u i h o w ? 
Y o u ' v e g o t f r i e n d s w i t h c o m 
p u t e r s . . . S h o w t h o r n o u r h u g e d i t 
c o u n t g a m e s l i s t s . T h a y l i k o t o save 
m o n n y . o n d y o u o n r n n o m o t»9 . 
T h a t ' s o i l . . . a n d i t d o e s n ' t cos t y o u a 
t h i n g . I n t o r o s t o d Yen M o r o 
d o t o l l s p l o n s o . 

T E C H N I P L A Y S O F T W A R E 

74 D o r n o c h D r i ve . 
H u l l H U B 8 J L . 0 4 8 2 712958 

L Y N X 48K & 96K 
Qualify S&ftHwe for your i YNX 

R A L L Y B R I T A I N navigat ion y ..•>.-
£5.95 ( i nc . ) C O C O N U T S - a m n u i r d 
w o r d game £4.99 ( inc.) . D A T A L • a 
sophis t icated data storage and r c i n o . i ! 
p r o g r a m . Easy to uit. fust, fkxihk und 
wry friendly. User manual i n c i m l o 
A d d r e s s B o o k , a n d H o m e Account- I 
must Jor all LYNX o w « m 119.IS -
4S/> p&p. Send c l i c q u o / P O to : 

O R I G I N A T I O N 
l>epl Y . 2-3 Forge Row. 

N r . Soudley. f i n d e r fo rd . 
Glo» C I 14 21 IF. 

o r please seod S A E for further 
detai ls. 

LOAD CORRECTLY 
with the 

L O A D M A S T E R 
Set tho volume control on your 
cassette recorder right EVERY time 
Just plugs between recorder and 
computer. Price irtc. p&p C11.49. 

P R O B E M A S T E R LTD. 
23 The Ridgeway. 

Cuffley. Potters Bar. 
Herts. EN6 4BB 

C B M 64 
B L A C K OUT A N D 
TURTLE TR IALS 

Two brand new and exciting games 
for the Comfnodon; 64 Only 
£5.99. Send cheques and PO's to: 

T. Scallon Software 
82 Sorbuo Close. 
Salford M6 5AR. 

STOP-REVEAL 

A un ique Cassette for th«i 48K S p K l m r r 
Genuinely lots you 
1 STOP virtually all prpflrwna, BASiC. 
M A C H I N E C O D E a n d o v e n 
HEAOERLESS FII.ES. protected or not. 
2. REVEAL-. i r * h idden Bau£ in Macnim 
Code programs tCou'd be clu«s >n 
adventure games i 
3 L ISTS actual Machine-Code on your 
v»doO 
N o w you can STOP. LIST. MODIFY. 
S T U D Y most Spectrum programs at your 
leisure. I A n d OM»o<ta Microdrive 
compat ib le) . 
Includes a DISSASS6M8LER so can 
oven study S>nct>i ROM. etc; plus the 
mos t Advanced HEA0ER READER ever 
wr i t ten , pius m ^ j s s o ' SECRETS OF THE 
TRADE r . p ' o r xj rofessional methods 
used to ' --Je lines/programs, etc. 

YOU CAf.fOT GST A MORE 
POWfftM CASSETTE 

(Evan STOPS REVEALS programs wh ich 
are a genuine *8K longl. 

POST £5.95 FREE 
/Europe tddCI Other ortm add C2I 

KERR. 24/25 HIGH STREET 
KING'S LYNN. PE3G IBP 

BECOME 
A PROGRAMMER 

Improve your prospects In the 
industry of the 80's. We'll develop 
your skills more quickly and more 
professionally with our homo sludy 
Programming Course, basod on 
Spoctrum. Writo for Froo Btochuro. 

IDEAL SCHOOLS 
Ret: YC4. Freepost, 

Woking. Surrey GU21 4BR. 

RETAILERS 
For fast speedy d is t r ibut ion service contac t 

Drake Distr ibut ion on 0752 500951/2 

We can offer you 
24 hour dei.very m UK 
The Best Discounts 

• Starter pack* ava-loblo 
• A« the latest software 

Personal weekly delivery wrv .ee throughout the UK 
• Export enquiries welcome 
• 48-Hour delivery can be arranged 
As rataiicrs; O^THHVT-. we know the tit les that seU Phone or wr i te for a price list n o w 

DRAKE DISTRIBUTION 
Unit 45, Enterprise P lymouth , 

Somerset Place. P lymouth PL3 4BB 

DISC DRIVES for your BBC S p e c t r u m 
( inter lace avn-.UiNel. Dragon. & T R S 8 0 . W e 
s tock the w»dest range o f dr ives & med ia in 
the count ry . Best pr ices around. Over 6 0 
models . For brochure n n g Data fax S y s t e m s . 
Bomngstokc 6 4 1 8 7 4 2 4 

COMMODORE 64 
SPECTRUM - VIC 20 

(S)TOP SECRET(S) II 
48K Spect rum/Commodore 6 4 / V k : 20 . 
Puts you back in FULL c o n t r o l of your 
M I C R O . A machine code UTIL ITY to 
STOP nwst b a s i c / m a c h i n e c o d o incl . 
HEADERLESS programs, protected or 
not. wi thout crashes. If you can s top 
Uw.-m you can loam their SECRETS/ -
LEARN/LIST/MODIFY. Ideal MICRO-
DRIVE '0 ISK DRIVE companion P L U S 
Mach Code D ISASSEMBLER. List 
Mach. Code/8as ic /H iddon Bas ic /ROM. 
PLUS an advanced HEADER READER. 
PLUS HEX DEC DEC/HEX converters. 
PLUS SECRET INFORMATION about 
how the p»efeN3onais keep their secrets 
h i ddon C A S S - £ 5 . 9 5 D I S K - £ 9 . 9 5 
M I C R O D R I V E £ 1 1 . 9 5 . P r e v i o u s 
customers EXCHANGE previous tape 
plus £1 .50p for NEW copy , 

BYTE B A C K 
C o m m o d o r e 6 4 / V i c 20 

Complete companion to (S)TOP SEC 
RETIS). A hardware /so f tware package 
containing: (i) A RESET device wh i ch 
plugs into your micro, no mode noeded. 
I II I A m /cod o program w h i c h completely 
RESTORES programs after raoot (tii) A 
mach. code A S S E M B L E R , enter mach. 
code easily in understandable form, 
IDEAL FOR MODIFYING or wr i t ing pro-
grams i i v l A superb m / c o d e D i S A S 
SEMBLER w t i i ch tets y o u examine, and 
explains mach. code P L U S w i th BYTE 
BACK it is virtually I m p o s s i b l e to 
C R A S H your o w n programs. C A S 
SETTE-E6 9 S / D I S K E9.95 

S U P E R K I T 64 
C o m m o d o r o 64 o n l y 

S U P E R B T O O L K I T o f m / c o d e routines: 
Comploto R E N U M B E R / A U T O LINE/-
T R A C E / F I N D A U T O R U N / B L O C K 
DELETE/MEMORY SAVE and moro. 
So f two to contrct fed f lexibi l i ty. and at o 
sens<t>)e price CASSETTE-£6 .95 /D lSK-
£ 9 . 9 5 . W i t h SUPERKIT 64 , BYTE BACK 
ond IS )T0P SECRETIS) you have almost 
unboatabv? STOPPING power and aB the 
E X T R A UTIL IT IES for w r i t i ng /mod i f y i ng 
progroms SPECIAL D ISCOUNT for 
COMMODORE OWNERS. Buy a« throe 
programs £ 2 . 0 0 discount 

Eliminato C 2 N Datosetto problems 

R E K O R D A K I T 64 
HEAR your Datasetto per forming. Keeo 
C2N in tip top condi t ion. Simple to use 
plug-in device wh ich reproduces audio 
output and a TEST T A P E to ensure tape 
heods are correct ly set. £ 5 . 95 

R E M E M B E R S to to C o m p u t e r 
Cheque/PO to ; 

A S H BYPRODUCTS 
PO Box 510 

Birmingham B17 9ES 

COPYMATE TWO 
C O M M O D O R E 64 tape back-up uttftty 
A p r o f e s s i o n a l p r o d u c t w i t h an 
EXTENDED RANGE and tho abAty to 
SAVE TO TAPE AND/OR DISK. 
Suppl ied on a qual i ty cassette w i t h fuU 
instruct ions for on ly £ 5 . 75 or on d«sk fo* 
only £7 .75 . 

84 M O N I T O R 
For the C B M 64 Designed for bo th the 
beginner and expert m / c programmer . 
Supp^xjd w i t h a 40 page explanatory, 
manual 14 useful commands i n c h i n g a 
bul i t <n assembler /d isassembler . Tape 
only £5 9 5 or disk for £ 7 . 9 5 . 

H o r i z o n S o f t w a r e 
15 B a m b u r g C l o s e 

D o n e s h o l m e . C o r b y . 
N o r t h e r n s . N N 1 8 9 P A . 

QL USER Guide Indox. Sopora to index for 
each chapter p lus un iversa l index for r ap id 
ro fo rence . £ 4 or 8 6 inc l . pos tage . Dane 
Kur th , C H 3 2 9 2 Bussol l . S w i t z e r l a n d . 4 2 8 

SUPER B R E A K E R * 
For the Commodore 64. this utility 
will make back up copies of tape 
programs onto tape or disk. Supplied 
with written instructions on tape at 
£4.99 inc. or on disk for £6.99 inc. 

1541 D I S C M A N A G E M E N T 
This 20 function disk management 
utility includes features like edit track 
and sector, /ull disk back-up, 
protoct/unprotect programs, 
enhancod and normal disk 
commands. Supplied on disk with 
comprehensive booklet for only 
£8.75 inc. cheque/PO to: 

CLARK KENT SOFTWARE 

26 North Cape Walk 
Corby, Northamptonshire. 

DISCOUNT s o f t w a r o tor S p o c t r u m » C B M 6 4 / 
A ta r i /BBCrE lec t ron /Ams t rad . SAE for l ists 
q u o t e m i c r o . Suna ro S o f t w a r e ( Y C 1 I . PO 
Box 78 , Macc les f i e ld . Chesh i re S K 1 0 3PK. 

4 2 7 

Microdrive transfer listings for 
' TLL". "Full Throttle". "Lords of 
Midnight". "Choquorod Flag" 
and " 3 D Tank Duel". 50p each 
S A E to Y. Russell. 16a Glenluce 
Rd., Blackheath, London SE3. 

A M S T R A D . A t m o s 8 Or ic 1 s o f t w a r e c l ub . 
Best f r o m tho la test a d d e d m o n t h l y . SAE for 
deta i ls . 2 6 Beech loy Dr ivo . Cord . f f , C F 5 
3 S N . 4 2 9 

A M S T R A D C O M P U T E R 
D U S T C O V E R S 

Either in one of two piece from 
matching proofed anti-static nylon. 
Piped in green with Amstrad CPC 
464 printed on keyboard £5.95. 
State 1 or 2 piece and for colour or m o n . 
B B D C O V E R S 39 Manse Cross. 

Wrightington WN6 9RP. 

SHARP SOFTWARE 
Sioerb rev/ and onghal homo, Ix&ness and 
utftty j rograrrs fcr t t e MZ-TOOardMZ 711 
Abo local prwate un ion n p -ogra r rmrg (rem 
t » g n r » t to business level f'c* compote 
d j ta i r . (speedy w o g r a n o / t u t c n ) seed SAE 
to Mayso f t I D M B I , 50 Thompson 
Avon«#o, Colchester. Essex C 0 3 4 H W 

EUROPE QUIZ 
f o r 1 6 / 4 8 K ZX S p e c t r u m . 

Fascinating Maps Quiz — Educational 
and lots of f un - w i t h s tunn ing maps. 
Europe Quiz is suitable for al l ages. Also 

included is " W O R L D M A P S " . 
Atorf order: Send cheque or PO for £4.50 

inc. p&p to: 

H A R R I S S o f t w a r e , 7 T h o r s d o n C o u r t , 
G u i l d f o r d R o o d . W o k i n g , S u r r o y . 

G U 2 2 7 Q S . 

C R A Z Y H O R S E 
S O F T W A R E 

prGSOntS 
MAGNIFICENT SEVEN 
Disc utities for 
CBM 64 1541 
Fast Backup Format, 
M06t Errors 280 sees 

Fast Format Less than 45 sees 
Rio Copy, Fileclone. 

Disc to Tapo, Tape to Disc 
Disc to Turbo to Disc 

C19.56 mc p.p 
7 Railway Mews . London W10 

Trade Enquiries We tome 

6 0 0 0 IDEAS 
are w e l c o m e at 

GRIFFIN SOFTWARE OS 
Ihc leading educational software suppliers 
II you think you have an exceptions 
educational program ibasic o i machine code) 
lor any o( the most popular home computers. 
«ve wDuid i ^ e to hear from you 
Contact: Roger Blake 

Griffin Software. Ealing Road, 
Wembley. Middlesex, HA0 1KJ. 
Tel. 01-997 3344 

Fisons pic Scientific Equipment Division 

A M S T R A D 
Z E O I S . . . ED ITOR and D I S -
A S S E M B L E R for the Z80 . 
Indudes full instructions for Dis-
sassembling R O M s . £6.95 To 
PR IDE UTILITIES. 7 Chalton Hts, 
Chalton. Luton. Beds. 

48K SPECTRUM ASSEMBLER & DEBUGGER 
Easy to uso. no rmw odi lors or moni to rs to learn. Menus to A S S E M B L E DIS A S S E M B L E, 
TEST, SAVE. LOAD, DELETE. Microdr ive and printer suppor ted. Use assembler too BASIC. 
Test ing - SINGLE STEP. TRACE. VIDEO G A M E S TRACE. BREAKPOINT, N O N STOP 
CALLS. HISTORY. Dynamic displays this ond noxt inst ruct ion w i t h addresses, current end 
lost register valuo, stock contents , f lags, selected memory bytes, all m hox and decimal . 
SpeciBl CONVERSATIONAL A S S E M B L Y INSTRUCTION INPUT/EXECUTION w i th ful l 
displays, a un ique test ing and machine code teaming aid. Cassette £ 9 . 9 5 . Microdr ive 
cartr idge £ 1 3 . 9 5 w i t h demonstrat ions. 

D e p t . Y C , 4 6 H u l l b r i d g e R o a d . R a y l e i g h . 
Essex SS6 9 N L S e n d S A E fo r de ta i l s 
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US. GOLD 
All Nrm\zay\ ScfMare 

The premier publishers of 
American Computer^oltware ofler 

"Fantastic Opportunities" for 

Assembly Language 
Z-80 Programmers 
Translation coding from Commodore 64 

to ZX Spectrum. 
First class work will be highly rewarded 

with guaranteed payments. 
Programming includes 

Arcade Games, Simulations Adventure, 
Strategy and War Games. 

Write or phone now to 
Software Development Department, 

U.S.G, 6 Central Street. Manchester M2. 
or phone 061 832-6633 

But hurry! Limited contracts left for this year. 

Completed programs lor Spectrum also considered. 

C O M M O D O R E 64 - A M S T R A D - M S X O W N E R S 

M I D L A N D C O M P U T E R L IBRARY 
1 All the latest titles on cassette, disc and cartridge 
2 Hire your first two games absolutely free. 
3 Life membership €6.00. 
4 Hire charge from only €1 inc. pifp lor full 7 days. 
5 N o limit to the amount of games you can hire 
6 AH games onginals with fun documentation. 
7Games. Business and Educational software. 
8 Return of post service guaranteed. 
9 Lowest new haid and software price* in the UK. 

10 Join now on money bock ouarontoo. 
Send cheque or postal order tor C6 with your fwo selections or large SAE lor further 
details to: 

M I D L A N D COMPUTER LIBRARY 
The first and largest C o m m o d o r e 64 library in the wor ld 

31 Evenlode Close, Lodge Park 
Reddi tch B98 7 N A 

Telephone 0527 23584 

ROAD RUNNER 
COMPUTERS 

6 Litchton St., Barnstaple, 
Nth. Devon. 

Streets ahead of others. Better 
prices, better service, latest 
software, including disk software. 
If you can't call at the shop, just 
phone Barnstaple 74663 for Mail 
Order which is second to none. 

D 
R 
1 

! NEW VERSION ! 
Would you like to transfer your Spectrum programs fromj 
® MICRODRIVE TO MICRODRIVE ® TAPE TO TAPE 
f ) TAPE TO MICRODRIVE © MICRODRIVE TO TAPE 

Then do It with 

T R A N S - E X P R E S S is the most comprehensive package of four m/c ut i l i ty for 
transfeirmg Spectrum programs. They are user-friendly. Simple to use. reliable b 
very efficient. 

They will enable you to transfer any kind of programs up to the foil 48.0K length. 
TAPE TO M/DR IVE will also automatically, if necessary, modify, restructure and 
relocate both B A S I C and M/C to run from m'drives 

Y o u can buy any of the 4 programs for £5 .50 or T A P E T O M/DRIVE A N D 
M/DRIVE T O M/DRIVE together for £7.50, or all the 4 programs on a tape for 
£9.95 or on a m'drtve cartridge for £14.95. 

MICRODRIVE TO MICRODRIVE 
P*sw send n * 0 M w t f T » A « ixrms O © 0 © i r c o * 

Nome i m m a N « C I ] h < i n l n l 

U M I . ... ^ 

B # H A W T M 113 Melrose Ave. London NW2 

.... vc 
2 1 5 

The Jet Set Willy editor. 1 0 0 % machine 
code program. Will totally redesign Jet 
Set Willy and create an extra three rooms. 
£3.50 incl. p&p. Send cheques or postal 
orders to: 

1 Rowan Place, Dundee, DD3 0PH 

BRUNWOR D 
FOR THE M E M O T E C H 

• Wordprocessor for the M T X 503/512. requiring no additional hardware. 
• Uses memory similar to discs. (MTX 600 - 7 pages M T X 512 14 pages). 
• Fast access to memory files (approx 1 sec) and no noticeable typing delay 
• TEXT modo with insert/overwrite, word wrap, continuous screen edit, full 

cursor control and tight justify. 
• E S C A P E mode based on key words but only the first letter is typed. S A V E , LOAD. 
D IRECTORY. GET from memory. M E M O R Y vivo. KILL. PRINT. TEAR. WEAVE . 
REMOVE. IN IT IAL ISE, 'CLEAR. O N S C R E E N . FIND. 
• Automatic formating up to 130 columns, suitable for all printers 
• Printer controls can be embedded in the text (singie character! 
• ONLY £19.50 inclusive. I 0R S E N D FOR FULL INFORMATION) . 

BRUNNING SOFTWARE 
34 HELSTON ROAD. 
CHELMSFORD. ESSEX C M 1 5JF. 

QUICKBEAM SOFTWARE 
presents 

D I C K I E D I V E R 
Oaring Dickio Diver. Dives Deep to the Oeoths of the Dark Dingy Domain of tho 
Deadly Demons. WW our hero. Dashing Dickie, Drown, or will he Dice with Death 
and Dodge the Demons Discover the Undersea World of D<ck» Olver. Swam 
through the Massive Cavern and collect the Oysters with which you have to buy 
your air. But beware of the Acid Plants and the Thingumies winch thrive in the Daik 
Dingy Domain. A pure machine code arcade game for 112 players. 
Joystick/Keyboard options (Spectrum) £5.95 

T E R R O R C A S T L E 
Doro you attempt this Adventure. Have you the rwrvo to sot foot in Terror Castle 
This spine chilling adventure >s not for those of a nervous disposition or for people 
who are scared of things that QO bump in the night. 
Warn ing: Do not leave thia game on grandma's chnvr (Dragon 32, B B C Electron. 
Spectrum) 

£5.95 

T H E S H R U N K E N S C I E N T I S T S ' Q U E S T 
Can you imagine being only one inch tan, mote hills are like mountains, puddles are 
like lakes and every insect is a monster. Due to a scientific mishap this has happened 
to you. Your task, to get to the antidote But how will you do it? A tough and 
addictive adventure that wi i not be solved >n a day. Dragon 32. BBC) £6.95 

S U P E R D R A U G H T S 
A version of the classic game with 10 levels, making it suitable for the beginner to 
the expert. (Spectrum, Commodore 64) 

£6.95 

T O M B S T O N E A N D C O D C R E E K 
Two classic games for the whole family. Many hours of entertainment for 1 to 4 
p l a y e r s Exce l lent va lue . ( D r a g o n 3 2 } 

,;..* £5.95 

D U P L I C A S 
Tho Dragon 32 cassotto copiet. This cop«er win oven make backups of tho latost 
Dongle software. "Of the numerous back-up programs I have Dupfecas ouiperfoims 
them all" D .M. of Warrington. iDragon 32) £5 .96 

Make cheques/PO payable to: 

67 Old Nazeing 

Make cheques IPO payable to: 
Q U I C K B E A M SOFTWARE 
zeing Road. Broxbourne, Herts E N10 6 R N . 
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SPECTRUM and DRAGON TAPE COPIER 5 
and now MICRODRIVE 1 

W E O f F E H O N A l l P H O U U C f S A t U l l M O N E Y BACK G U A R A N T E E ..r. update 
••IM vice and F U l l V deta i led inMiucl ir ir tr . w i t h U S f H lri*-ri<|iy piogtart. ' , M a l i h 
that ' 

1 APE COf ' lEF I ' | ( I C ' j i m o k e . I ( A ( ; K U P cop ies Ut A N Y lype ot S P E C f l t U M 
( I b M b K ) p rogram <••" 1 iHHUNMless HlfC unr.tOpJIaWi*) '.MMly w i t h M A N Y urM(|U> 
tMu'ts 
M A X I M U M S S T A R S I r o m H t , Wi-<-My (|u:,t l i h e G R A P H I C S i i rwi S O U N D t O O L K i t 

I'h SO) 
• L O A D S i n . i l l u r o g r a m par I s C O N I I N U O U I i l v . r * e n w i t h o u t p r e s s w a key 

O i l i e r c o p i e r : , lei|t j irc< m a n y khMJin(|! i M A S S I V E L Y s a v i n g y o u turn* a m i 
t r o u b l e 1 M j u b y l i " . i m ' r l m a n a g e s ,j w i / t k n u j c o p y u* (lit* l u l l dHK 

• M f O f i v r t h i s v a l l a O p t i o n G E N U I N E I Y c o m e s B A S I C M ; C O D L . ar ray ; , 
o h l o M I C R O D R I V E 

• VOtllii.r. H v i w i l l i <H l l i » A u t o Atiorl P rogram n a m e p lus ME A D L K ilat i 

• Cop ies virtually ALL program:. U P O A H . i i v i c c w o l d t u j l g n w t i i to kc'»:ii 
p a t e wi l t i la test deve lopments I I 5 0 w i t h mWrivei . S A I • o ld TAPE 

M I C R O D R I V E O N E ( M D t ) 
48K S H I H u m o w n e r s w i t h mfc j t i ve ' - . I f N O W t r a n s f e r t h e M A J O R I T Y i>l Ihetr 
p r o g r a m s One hGader less l o n g p r o g r a m s • t h o s e w i t l i L O W a d d ' t t v i -..ty 
16384) 

I C S t r a n s f e r s t h e b y t v b t iu t M D l h i i : . S p r o g r a m ; * t o H E L P Y O U get t h y r n l u i f i i l i g 
» 2 " C A T h o u s e k e e p i n g p t o g i a i n s I m . h i d e s . f l v a ' n e d l i ' - .n ler l eader p t u g r a m 

a n a l y s i s , a n d o l ' i e r p r o u r a m s tha t p r o d u L e t h e m / c u l t ' y n u r imrd M a n u a l has 
e x a m p l e s / e x e r c i s e s U N R I V A L L E D ' 

S p e c t r u m I C o p i e r 14 SO (o i I S S<J w i t h m<drtve u p l i u t i l U(i>i)0<i U K W lt.li W 
M l c t o d ' i v o O n e i"6 50 

O V E R S E A S c u s t o m e r s a d d 11 E u r o p e i / o t h e r s tor e a c h p r o d u c t P l c a i e s e n d 
SAE lor f o r t u i t i e s 

L E R M , DEPT YC. 10 B R U N S W I C K G O N S . C 0 R 8 Y . N O R T H A N I S 

Its eas}' to 
complain about 
advertisements. 
But which ones? 

New Releases 
o f c o m p u t e r s o f t w a r e fo r t h e 
C B M 6 4 B B C . S p e c t r u m , A t a r i , n e w 
list e v e r y t o w e e k s . A l s o s o f t w a r e 
for t h e T i 9 9 / 4 A , D r a g o n . E l e c t r o n , 
L y n x . S h a r p M Z 7 0 0 . T a n d y . V i c 
2 0 . Z X 8 1 . P l e a s e s t a te c o m p u t e r 
b u s i n e s s a n d g a m e s s o f t w a r e . 

M . J . S E A W A R D 
S t . O l a f s R o a d , S t r a t t o n . 

N r . B u d e , C o r n w a l l . 

I Very short bu t power fu l programs 
| St rongly recommended by educat ional 
| author i t ies 

EDUCARE'S 50 
Book of t ' f ty p rograms lor pr imary 
educa t ion 

Spectrum 2X81 C1K) £5.98 BBC Micro-
Electron £7.95 

E D U C A R E 139a S l o a n o St . . 
London S W 1 X 9 A Y 

J 

Every week millions of advertisements 
appear in print, on posters or in the cinema. 

Most of them comply with the rules 
contained in the British Code of Advertising 
Practice. 

But some of them break the rules and 
warrant your complaints. 

If you're not sure about which ones they 
are. however, drop us a line and we'll send you 
an abridged copy of the Advertising Code. 

Then, if an advertisement bothers 
you. you'll be justified in bothering us. 

The Advertising Standards Authority. _ 
If an advertisement is wrong, we're here to put it right. 
ASA Ltd. Dept 2 Brook House.Torrington Place. London WC1E 7HN 

/ 
• SLT/FWT/T 

This space is donated in the interests of high standards of advertising. 

Classified Rates 
l inogo: 50p p«r word (Min 20 words) — 
propoyoblo 

t mope Oifwrhtn ikov!d comploto tho torm 
prOYidod to HOCK CAPITALS. Phory number 
counn of 3 word*. Homo ond oddrott lo b* 
paid lot * vied m odvonhomor,!. Box Nvmbor 
H fqutrod it £4.00 ontro 
Display rotes per see (Min 2 s « ) 
O n e Insertion £9.00 
Three insertions E8.70 
Six insertions CS.50 
Twolvo insertions : C8.00 
Display advert-sors should provide separate 
copy and preferably reserve space b-y phono 
101-6613006! 

Method of Payment 
C h o a u e s o i c . s h o u l d b e m o d e p a y o b l e 
to Business Press International L td . and 
crossed. I endoso herewi th 

h e q u e - P O for 

P l o a i e d e b i t m y A c c e s s i V i s o B a r c l a y 
C a r d / A m e r i c a n Expross i 'D inors C l u b i n n 
Jos b e l o w 

CLASSIFIED 
ORDER FQRM 

Please Insert the following advertisement In Your Computer Classified Section 

LINAGE LINAGE 

£10.00 

£12.50 

£15.00 

£17.50 

£20.00 

£22.50 
£25.00 

No. of Insertions required Q Box No. required YES/NO 

N A M E /Please include initials). 

ADOPtSS 

S I G N A T U R E 

Post to: 
Cut out the order f o r m and ro tum 
together wr th your remi t tance to : 
Classified Depar tment , Your Computer . 
Room H211, Quadrant House. The 
Quadrant. Su t ton , Surrey S M 2 5AS 
(011661 3036 

Payment by credit card please state address card Is registered 

Daytimetel.no 

THIS FORM S H O U L D BE RETURNED BY 26th NOV. FOR JAN. I SSUE PUBLICATION 

Company Registered Number: 151637 /England) Registered Office: Quadrant House. The Quadrant. Sutton. Surrey SM2 5AS 
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Hot* 
lines 

Acorn Computer 
Telephone: Cambridge 0223 245200 

Atari 
Telephone Slough 0753-2*561 

Camputers 
Telephone Cambridge 0223-315063 

Commodore CBM 
Telephone Slough 0753-74111 

Dragon Data 
Telephone Bridgend 0666 744725 

Sharp 
Telephone Manchester 061 2052333 

Sinclair 
Telephone: Cambridge 0276-685311 

Sord 
Telephone: London 01-930 4214 

Tandy Corporation 
Telephone Birmingham 021-5566101 

Texas Instruments 
Telephone: Bedford 0234 63211 

INDEX OF ADVERTISERS 
6 8 0 9 Colour S h o w 50 
A 

A & F Software 2 0 0 
Acorn Computers 198/199 
Activision 81/102 
Addictive Games 2 1 9 
Advance Technology 121 
Adventure International 20 
Amstrad 126/127 
Anirog 34/239 
A rgus Press Software 54 
Ax i s 3 6 - 3 9 

B 
Beebug 169 
Betasoft 2 3 3 
Beyond Software 82/83 
Blaby 4 4 
British Telecom (Firefly! 224/225 
Buffer Micro 4 6 
Bugbyte 2 3 5 
Bulldog Software 22 

C 
CJE 2 38 
Cambridge Micro Electric 4 8 
Campboll S y s tems 72 
Cases Computers Simulators 9 6 
Classic Software 2 2 7 
Cobalt S y s tems 145 
Commodore 16-19/104/105 
Compusound 7 
Computer Games 1 18 
Computor Link 3 5 
Computormate 8 0 
Corgi Books 2 3 2 
Creative Sparks 8 6 
Cumana 52 
Currah Computers IBC 

D 

D A C C 2 3 9 
DK Tronic* 151/220/221/237 
Datast»r 3 5 
Oatel 2 4 1 
Dean Eloctronics 2 1 2 
Domark 9 0 
Downsway 2 0 6 
Durrell Software 12/13 

E 
English Softwaro 

Everyday Electronics 112 

F 
Ferguson 192/193 
First London Micro S h o w 132 
Flexiwords 2 3 8 
Frel Ltd 241 
Frontrunnor (K-Tel) 21/23 
6 
Galaset i • ' «•'• 7 
Galatrek 2 1 4 
Gilsoft 2 31 

H 
Haulstorm 10 
Hewson Consultants 188 
Hisoft 2 1 5 

I 
Ibico 2 3 3 
Industrial Process 10 
Innelec 15 
Interceptor Micro 164 
Interface 2 1 3 

K 
Kempston Micro 6 
Ko smos 7 
Kuma 125 

L 
LCL 2 2 7 
LT S 2 1 5 
Leasatink 154 
Level 9 2 3 6 
Llamasoft 24 

M 
Melbourne Houso 170/171/222/223 
Memoco 2 0 3 
Memotech 56 
Mail Order Protection Scheme 2 1 4 
Micro An swer s 72 
Micro Fast 1 3 2 

Micro Markets 210/211 
Micro Workshop 2 0 6 
Micro-x 2 1 6 
Microdeal 2 6 
Micronet 8 0 0 8/9 
Micropower 130/137/160/194 
Microware 44 
Miles Better Software 1 5 5 
Mirrorsoft 1 1 3 
Modular Resources 166 

N 
National Software Library 3 5 
New Generation Software 2 0 9 
Nordic Keyboards 4 

O 
Oasis Software 142 
Ocoan Publishing BC 

P 
P A S 2 1 6 
P S S 11 
PV Tubes 2 3 1 
Phimag 186/187 
Picturesquo 2 3 8 
Practical Computing 182 
Praybourne 155 
Print n ' Plotter 204/205 
Profisoft 1 80 
Protek 58/64/94 

Q 

Quicksilva 116/117/178/179 

R 
Ram Electronics 6 6 
Redhatch 4 6 
Richard Wilcox 5 
Romac 84 
Rose Software 2 2 9 
Rotronics 168/174 
S 
Saga Sy s tems 159 
Sarasoft 2 0 9 
Sc i (UK) 6 9 
Selec Software 44 
Silicon Joy 2 28 

Sky wave 1 3 5 
Softcentre 7 2 
Softsel 2 2 6 
Software Communications IFC 
Software Farm 14 
Software Library 146 
Southern Software 1 96 
Spectadraw 4 8 , 
Spoctre 132/206 i 
Spectrum 2 7 - 3 3 
Statesoft 1 40 
Stonechip 2 3 4 I 
Swanley Computers 2 1 2 
Sybex 185 

T 
T E C 2 1 2 
Tatung 230/108 
Toktonic 155 
Thoughts & Cros ses 207 
Toshiba 9 9 
Touchmaster 136/167 
Touchmaster 177 
Tremiver 2 0 8 ^ — 
Triptych 
Tritonic H • 

U 
U S Gold 

92/114/149/152/172/191/202 j 
Ultimate Pl8y the Game 111/138/139 
University Software 10 I 

V 
Virgin Books 1 46 
Virgin Games 227/229/231/233 
Visionstore 2 1 8 

W 
W G Cox 8 9 
W H Smiths 156 
Walker Computers 4 8 
Walters Computer Sy s tems 162 
Wizard 2 1 4 
Worldwide Computers 2 0 9 

Z 
Z X Microfair 2 1 7 

I say, I say, I say! 
What do IBM and 
Charlie Chaplin 

have in common? 
Neither of them 
is very funny! 

NUMINE 
Conference 
Network of Users of Micro 
computers in Nurse Education is 
holding a confercnce at Park Lane 
Staff Education Centre, Maghull, 
Liverpool, on December 3. 
Telephone 051 531 0022 for 
details. 

School Computer 
Fair 
For anyone involved in education, 
except, of course, the pupils. Takes 
place at Bloomsbury Crest, London 
from November 6-7, then ups 
stakes to Manchester from 
November 14-15. More details from 
Publishers' Association. Telephone 
01-580 6321. 

Local, national and 
international micro 
events are updated 
here. T o publicise 
your eyent , phone 
Paul Bond on 
01-661 3472. 

Compec 
November 13-16 at Olympia. The 
big business computing exhibition 

sponsored by Computer Weekly, 
among others. More details from 
Reed Exhibitions. Telephone 01-
643 8040. 

The Lord Mayor of Bradford, Councillor Mrs Olive Messer, opening 
Ram's new £250,000 headquarters aided by staff adopting IBM's 
national advertising Chaplin theme in celebration of Ram's 
appointment as IBM PC's first Yorkshire dealer. 
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To: SPEECH 64 Offer. P.O. Box I . Gateshead. Tyne G Wear. NE81AJ 

Please Supply SPEECH 64 uni#s) at £29.95 each incl. VAT & P ft P 

Name (please prim) — G C 1 

Address (plwe pnnl) — 

Postcode 

I enclose a cheque/PO payable to "SPEECH 64 Offer' value £ 

or debit my Acces&BardayCard No. j | | | 1 T ~ 

Signed |cre<Jc card orders not accepted urtest signed) 

Credit Card Hotline 091 - 482 4683 78.!»,»fa- <«vr wUo UK 

SPEECH 64 comes complete with full 
documentation and two free full colour posters. 
Watch out for SPEECH 64 as it appears in 
retail outlets nationwide — or use the order 
form below, at no extra cost. 

Computor Components Ltd 

SPEECH 64 for the Commodore 64 is ready 
to talk immediately on power-up. has an infinite 
vocabulary and extra BASIC commands. Retailing 
at only £29.95, SPEECH 64 s advanced 
features will give you, your family and friends 
lots more fun with your computer! Its sister unit 
juSPEECH — for the Sinclair Spectrum — is a 
smash hit in the (JK and over 10 other 
countries, and has been awarded the CTA 
'Product of the Year' accolade. 

SPEECH 64 is easy to use! It needs no 
software to be loaded, it does not steal RAM 
from the BASIC operating system, or stop 
arcade style action. 

With extended BAS IC commands like SAY and 
its Text to Speech facility SPEECH 64 can 
be programmed in plain English, just like this: 
S A Y u to say anything you want " 

You can choose from two different voices, each 
with programmable intonation, and other 
commands control the voicing of keys as they 
are pressed — a useful educational aid for 
young children. 



Ocean House I 
6 Central Street I M M L J ^ ^ S ^ M 

Manchester M2 5NS I V ^ ^ t t r ^ ^ ^ M • 
Tel: 061 832 6633 ^ , 5 

selected branches of. WOOiWOKW. W H S M I T H ,<j^)M5BSEB3L LASK' 
Rurnbelows. Spectrum Shops and all good software dealers. Trade enquiries welca 


